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Page 1

INTRODUCTION

A word of introduction is needed to place the reader at the best view point from which to
consider what is said in the following pages regarding the agricultural practices and 
customs of China, Korea and Japan.  It should be borne in mind that the great factors 
which today characterize, dominate and determine the agricultural and other industrial 
operations of western nations were physical impossibilities to them one hundred years 
ago, and until then had been so to all people.

It should be observed, too, that the United States as yet is a nation of but few people 
widely scattered over a broad virgin land with more than twenty acres to the support of 
every man, woman and child, while the people whose practices are to be considered 
are toiling in fields tilled more than three thousand years and who have scarcely more 
than two acres per capita,* more than one-half of which is uncultivable mountain land.

[Footnote:  This figure was wrongly stated in the first edition as one acre, owing to a 
mistake in confusing the area of cultivated land with total area.]

Again, the great movement of cargoes of feeding stuffs and mineral fertilizers to western
Europe and to the eastern United States began less than a century ago and has never 
been possible as a means of maintaining soil fertility in China, Korea or Japan, nor can 
it be continued indefinitely in either Europe or America.  These importations are for the 
time making tolerable the waste of plant food materials through our modern systems of 
sewage disposal and other faulty practices; but the Mongolian races have held all such 
wastes, both urban and rural, and many others which we ignore, sacred to agriculture, 
applying them to their fields.

We are to consider some of the practices of a virile race of some five hundred millions 
of people who have an unimpaired inheritance moving with the momentum acquired 
through four thousand years; a people morally and intellectually strong, mechanically 
capable, who are awakening to a utilization of all the possibilities which science and 
invention during recent years have brought to western nations; and a people who have 
long dearly loved peace but who can and will fight in self defense if compelled to do so.

We had long desired to stand face to face with Chinese and Japanese farmers; to walk 
through their fields and to learn by seeing some of their methods, appliances and 
practices which centuries of stress and experience have led these oldest farmers in the 
world to adopt.  We desired to learn how it is possible, after twenty and perhaps thirty or
even forty centuries, for their soils to be made to produce sufficiently for the 
maintenance of such dense populations as are living now in these three countries.  We 
have now had this opportunity and almost every day we were instructed, surprised and 
amazed at the conditions and practices which confronted us whichever way we turned; 
instructed in the ways and extent to which these nations for centuries have been and 
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are conserving and utilizing their natural resources, surprised at the magnitude of the 
returns they are getting from their fields, and amazed at the amount of efficient human 
labor cheerfully given for a daily wage of five cents and their food, or for fifteen cents, 
United States currency, without food.
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Page 2
The three main islands of Japan in 1907 had a population of 46,977,003 maintained on 
20,000 square miles of cultivated field.  This is at the rate of more than three people to 
each acre, and of 2,349 to each square mile; and yet the total agricultural imports into 
Japan in 1907 exceeded the agricultural exports by less than one dollar per capita.  If 
the cultivated land of Holland is estimated at but one-third of her total area, the density 
of her population in 1905 was, on this basis, less than one-third that of Japan in her 
three main islands.  At the same time Japan is feeding 69 horses and 56 cattle, nearly 
all laboring animals, to each square mile of cultivated field, while we were feeding in 
1900 but 30 horses and mules per same area, these being our laboring animals.

As coarse food transformers Japan was maintaining 16,500,000 domestic fowl, 825 per 
square mile, but only one for almost three of her people.  We were maintaining, in 1900,
250,600,000 poultry, but only 387 per square mile of cultivated field and yet more than 
three for each person.  Japan’s coarse food transformers in the form of swine, goats 
and sheep aggregated but 13 to the square mile and provided but one of these units for 
each 180 of her people while in the United States in 1900 there were being maintained, 
as transformers of grass and coarse grain into meat and milk, 95 cattle, 99 sheep and 
72 swine per each square mile of improved farms.  In this reckoning each of the cattle 
should be counted as the equivalent of perhaps five of the sheep and swine, for the 
transforming power of the dairy cow is high.  On this basis we are maintaining at the 
rate of more than 646 of the Japanese units per square mile, and more than five of 
these to every man, woman and child, instead of one to every 180 of the population, as 
is the case in Japan.

Correspondingly accurate statistics are not accessible for China but in the Shantung 
province we talked with a farmer having 12 in his family and who kept one donkey, one 
cow, both exclusively laboring animals, and two pigs on 2.5 acres of cultivated land 
where he grew wheat, millet, sweet potatoes and beans.  Here is a density of population
equal to 3,072 people, 256 donkeys, 256 cattle and 512 swine per square mile.  In 
another instance where the holding was one and two-thirds acres the farmer had 10 in 
his family and was maintaining one donkey and one pig, giving to this farm land a 
maintenance capacity of 3,840 people, 384 donkeys and 384 pigs to the square mile, or
240 people, 24 donkeys and 24 pigs to one of our forty-acre farms which our farmers 
regard too small for a single family.  The average of seven Chinese holdings which we 
visited and where we obtained similar data indicates a maintenance capacity for those 
lands of 1,783 people, 212 cattle or donkeys and 399 swine,—1,995 consumers and 
399 rough food transformers per square mile of farm land.  These statements for China 
represent strictly rural populations.  The rural population of the United States in 1900 
was placed at the rate of 61 per square mile of improved farm land and there were 30 
horses and mules.  In Japan the rural population had a density in 1907 of 1,922 per 
square mile, and of horses and cattle together 125.
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Page 3
The population of the large island of Chungming in the mouth of the Yangtse river, 
having an area of 270 square miles, possessed, according to the official census of 
1902, a density of 3,700 per square mile and yet there was but one large city on the 
island, hence the population is largely rural.

It could not be other than a matter of the highest industrial, educational and social 
importance to all nations if there might be brought to them a full and accurate account of
all those conditions which have made it possible for such dense populations to be 
maintained so largely upon the products of Chinese, Korean and Japanese soils.  Many 
of the steps, phases and practices through which this evolution has passed are 
irrevocably buried in the past but such remarkable maintenance efficiency attained 
centuries ago and projected into the present with little apparent decadence merits the 
most profound study and the time is fully ripe when it should be made.  Living as we are
in the morning of a century of transition from isolated to cosmopolitan national life when 
profound readjustments, industrial, educational and social, must result, such an 
investigation cannot be made too soon.  It is high time for each nation to study the 
others and by mutual agreement and co-operative effort, the results of such studies 
should become available to all concerned, made so in the spirit that each should 
become coordinate and mutually helpful component factors in the world’s progress.

One very appropriate and immensely helpful means for attacking this problem, and 
which should prove mutually helpful to citizen and state, would be for the higher 
educational institutions of all nations, instead of exchanging courtesies through their 
baseball teams, to send select bodies of their best students under competent leadership
and by international agreement, both east and west, organizing therefrom investigating 
bodies each containing components of the eastern and western civilization and whose 
purpose it should be to study specifically set problems.  Such a movement well 
conceived and directed, manned by the most capable young men, should create an 
international acquaintance and spread broadcast a body of important knowledge which 
would develop as the young men mature and contribute immensely toward world peace 
and world progress.  If some broad plan of international effort such as is here suggested
were organized the expense of maintenance might well be met by diverting so much as 
is needful from the large sums set aside for the expansion of navies for such steps as 
these, taken in the interests of world uplift and world peace, could not fail to be more 
efficacious and less expensive than increase in fighting equipment.  It would cultivate 
the spirit of pulling together and of a square deal rather than one of holding aloof and of 
striving to gain unneighborly advantage.
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Page 4
Many factors and conditions conspire to give to the farms and farmers of the Far East 
their high maintenance efficiency and some of these may be succinctly stated.  The 
portions of China, Korea and Japan where dense populations have developed and are 
being maintained occupy exceptionally favorable geographic positions so far as these 
influence agricultural production.  Canton in the south of China has the latitude of 
Havana, Cuba, while Mukden in Manchuria, and northern Honshu in Japan are only as 
far north as New York city, Chicago and northern California.  The United States lies 
mainly between 50 degrees and 30 degrees of latitude while these three countries lie 
between 40 degrees and 20 degrees, some seven hundred miles further south.  This 
difference of position, giving them longer seasons, has made it possible for them to 
devise systems of agriculture whereby they grow two, three and even four crops on the 
same piece of ground each year.  In southern China, in Formosa and in parts of Japan 
two crops of rice are grown; in the Chekiang province there may be a crop of rape, of 
wheat or barley or of windsor beans or clover which is followed in midsummer by 
another of cotton or of rice.  In the Shantung province wheat or barley in the winter and 
spring may be followed in summer by large or small millet, sweet potatoes, soy beans or
peanuts.  At Tientsin, 39 deg north, in the latitude of Cincinnati, Indianapolis, and 
Springfield, Illinois, we talked with a farmer who followed his crop of wheat on his small 
holding with one of onions and the onions with cabbage, realizing from the three crops 
at the rate of $163, gold, per acre; and with another who planted Irish potatoes at the 
earliest opportunity in the spring, marketing them when small, and following these with 
radishes, the radishes with cabbage, realizing from the three crops at the rate of $203 
per acre.

Nearly 500,000,000 people are being maintained, chiefly upon the products of an area 
smaller than the improved farm lands of the United States.  Complete a square on the 
lines drawn from Chicago southward to the Gulf and westward across Kansas, and 
there will be enclosed an area greater than the cultivated fields of China, Korea and 
Japan and from which five times our present population are fed.

The rainfall in these countries is not only larger than that even in our Atlantic and Gulf 
states, but it falls more exclusively during the summer season when its efficiency in crop
production may be highest.  South China has a rainfall of some 80 inches with little of it 
during the winter, while in our southern states the rainfall is nearer 60 inches with less 
than one-half of it between June and September.  Along a line drawn from Lake 
Superior through central Texas the yearly precipitation is about 30 inches but only 16 
inches of this falls during the months May to September; while in the Shantung 
province, China, with an annual rainfall of little more than 24 inches, 17 of these
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Page 5
fall during the months designated and most of this in July and August.  When it is stated 
that under the best tillage and with no loss of water through percolation, most of our 
agricultural crops require 300 to 600 tons of water for each ton of dry substance brought
to maturity, it can be readily understood that the right amount of available moisture, 
coming at the proper time, must be one of the prime factors of a high maintenance 
capacity for any soil, and hence that in the Far East, with their intensive methods, it is 
possible to make their soils yield large returns.

The selection of rice and of the millets as the great staple food crops of these three 
nations, and the systems of agriculture they have evolved to realize the most from them,
are to us remarkable and indicate a grasp of essentials and principles which may well 
cause western nations to pause and reflect.

Notwithstanding the large and favorable rainfall of these countries, each of the nations 
have selected the one crop which permits them to utilize not only practically the entire 
amount of rain which falls upon their fields, but in addition enormous volumes of the run-
off from adjacent uncultivable mountain country.  Wherever paddy fields are practicable 
there rice is grown.  In the three main islands of Japan 56 per cent of the cultivated 
fields, 11,000 square miles, is laid out for rice growing and is maintained under water 
from transplanting to near harvest time, after which the land is allowed to dry, to be 
devoted to dry land crops during the balance of the year, where the season permits.

To anyone who studies the agricultural methods of the Far East in the field it is evident 
that these people, centuries ago, came to appreciate the value of water in crop 
production as no other nations have.  They have adapted conditions to crops and crops 
to conditions until with rice they have a cereal which permits the most intense 
fertilization and at the same time the ensuring of maximum yields against both drought 
and flood.  With the practice of western nations in all humid climates, no matter how 
completely and highly we fertilize, in more years than not yields are reduced by a 
deficiency or an excess of water.

It is difficult to convey, by word or map, an adequate conception of the magnitude of the 
systems of canalization which contribute primarily to rice culture.  A conservative 
estimate would place the miles of canals in China at fully 200,000 and there are 
probably more miles of canal in China, Korea and Japan than there are miles of railroad
in the United States.  China alone has as many acres in rice each year as the United 
States has in wheat and her annual product is more than double and probably threefold 
our annual wheat crop, and yet the whole of the rice area produces at least one and 
sometimes two other crops each year.
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Page 6
The selection of the quick-maturing, drought-resisting millets as the great staple food 
crops to be grown wherever water is not available for irrigation, and the almost universal
planting in hills or drills, permitting intertillage, thus adopting centuries ago the utilization
of earth mulches in conserving soil moisture, has enabled these people to secure 
maximum returns in seasons of drought and where the rainfall is small.  The millets 
thrive in the hot summer climates; they survive when the available soil moisture is 
reduced to a low limit, and they grow vigorously when the heavy rains come.  Thus we 
find in the Far East, with more rainfall and a better distribution of it than occurs in the 
United States, and with warmer, longer seasons, that these people have with rare 
wisdom combined both irrigation and dry farming methods to an extent and with an 
intensity far beyond anything our people have ever dreamed, in order that they might 
maintain their dense populations.

Notwithstanding the fact that in each of these countries the soils are naturally more than
ordinarily deep, inherently fertile and enduring, judicious and rational methods of 
fertilization are everywhere practiced; but not until recent years, and only in Japan, have
mineral commercial fertilizers been used.  For centuries, however, all cultivated lands, 
including adjacent hill and mountain sides, the canals, streams and the sea have been 
made to contribute what they could toward the fertilization of cultivated fields and these 
contributions in the aggregate have been large.  In China, in Korea and in Japan all but 
the inaccessible portions of their vast extent of mountain and hill lands have long been 
taxed to their full capacity for fuel, lumber and herbage for green manure and compost 
material; and the ash of practically all of the fuel and of all of the lumber used at home 
finds its way ultimately to the fields as fertilizer.

In China enormous quantities of canal mud are applied to the fields, sometimes at the 
rate of even 70 and more tons per acre.  So, too, where there are no canals, both soil 
and subsoil are carried into the villages and there between the intervals when needed 
they are, at the expense of great labor, composted with organic refuse and often 
afterwards dried and pulverized before being carried back and used on the fields as 
home-made fertilizers.  Manure of all kinds, human and animal, is religiously saved and 
applied to the fields in a manner which secures an efficiency far above our own 
practices.  Statistics obtained through the Bureau of Agriculture, Japan, place the 
amount of human waste in that country in 1908 at 23,950,295 tons, or 1.75 tons per 
acre of her cultivated land.  The International Concession of the city of Shanghai, in 
1908, sold to a Chinese contractor the privilege of entering residences and public 
places early in the morning of each day in the year and removing the night soil, 
receiving therefor more than $31,000, gold, for 78,000 tons of waste.  All of this we not 
only throw away but expend much larger sums in doing so.
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Page 7
Japan’s production of fertilizing material, regularly prepared and applied to the land 
annually, amounts to more than 4.5 tons per acre of cultivated field exclusive of the 
commercial fertilizers purchased.  Between Shanhaikwan and Mukden in Manchuria we 
passed, on June 18th, thousands of tons of the dry highly nitrified compost soil recently 
carried into the fields and laid down in piles where it was waiting to be “fed to the crops.”

It was not until 1888, and then after a prolonged war of more than thirty years, 
generaled by the best scientists of all Europe, that it was finally conceded as 
demonstrated that leguminous plants acting as hosts for lower organisms living on their 
roots are largely responsible for the maintenance of soil nitrogen, drawing it directly 
from the air to which it is returned through the processes of decay.  But centuries of 
practice had taught the Far East farmers that the culture and use of these crops are 
essential to enduring fertility, and so in each of the three countries the growing of 
legumes in rotation with other crops very extensively for the express purpose of 
fertilizing the soil is one of their old, fixed practices.

Just before, or immediately after the rice crop is harvested, fields are often sowed to 
“clover” (Astragalus sinicus) which is allowed to grow until near the next transplanting 
time when it is either turned under directly, or more often stacked along the canals and 
saturated while doing so with soft mud dipped from the bottom of the canal.  After 
fermenting twenty or thirty days it is applied to the field.  And so it is literally true that 
these old world farmers whom we regard as ignorant, perhaps because they do not ride 
sulky plows as we do, have long included legumes in their crop rotation, regarding them
as indispensable.

Time is a function of every life process as it is of every physical, chemical and mental 
reaction.  The husbandman is an industrial biologist and as such is compelled to shape 
his operations so as to conform with the time requirements of his crops.  The oriental 
farmer is a time economizer beyond all others.  He utilizes the first and last minute and 
all that are between.  The foreigner accuses the Chinaman of being always long on 
time, never in a fret, never in a hurry.  This is quite true and made possible for the 
reason that they are a people who definitely set their faces toward the future and lead 
time by the forelock.  They have long realized that much time is required to transform 
organic matter into forms available for plant food and although they are the heaviest 
users in the world, the largest portion of this organic matter is predigested with soil or 
subsoil before it is applied to their fields, and at an enormous cost of human time and 
labor, but it practically lengthens their growing season and enables them to adopt a 
system of multiple cropping which would not otherwise be possible.  By planting in hills 
and rows with intertillage it is very common to see three crops growing upon the same 
field at one time, but in different stages of maturity, one nearly ready to harvest one just 
coming up, and the other at the stage when it is drawing most heavily upon the soil.  By 
such practice, with heavy fertilization, and by supplemental irrigation when needful, the 
soil is made to do full duty throughout the growing season.
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Then, notwithstanding the enormous acreage of rice planted each year in these 
countries, it is all set in hills and every spear is transplanted.  Doing this, they save in 
many ways except in the matter of human labor, which is the one thing they have in 
excess.  By thoroughly preparing the seed bed, fertilizing highly and giving the most 
careful attention, they are able to grow on one acre, during 30 to 50 days, enough 
plants to occupy ten acres and in the mean time on the other nine acres crops are 
maturing, being harvested and the fields being fitted to receive the rice when it is ready 
for transplanting, and in effect this interval of time is added to their growing season.

Silk culture is a great and, in some ways, one of the most remarkable industries of the 
Orient.  Remarkable for its magnitude; for having had its birthplace apparently in oldest 
China at least 2700 years B. C.; for having been laid on the domestication of a wild 
insect of the woods; and for having lived through more than 4000 years, expanding until
a million-dollar cargo of the product has been laid down on our western coast and 
rushed by special fast express to the cast for the Christmas trade.

A low estimate of China’s production of raw silk would be 120,000,000 pounds annually, 
and this with the output of Japan, Korea and a small area of southern Manchuria, would 
probably exceed 150,000,000 pounds annually, representing a total value of perhaps 
$700,000,000, quite equaling in value the wheat crop of the United States, but produced
on less than one-eighth the area of our wheat fields.

The cultivation of tea in China and Japan is another of the great industries of these 
nations, taking rank with that of sericulture if not above it in the important part it plays in 
the welfare of the people.  There is little reason to doubt that this industry has its 
foundation in the need of something to render boiled water palatable for drinking 
purposes.  The drinking of boiled water is universally adopted in these countries as an 
individually available and thoroughly efficient safeguard against that class of deadly 
disease germs which thus far it has been impossible to exclude from the drinking water 
of any densely peopled country.

Judged by the success of the most thorough sanitary measures thus far instituted, and 
taking into consideration the inherent difficulties which must increase enormously with 
increasing populations, it appears inevitable that modern methods must ultimately fail in 
sanitary efficiency and that absolute safety can be secured only in some manner having
the equivalent effect of boiling drinking water, long ago adopted by the Mongolian races.

In the year 1907 Japan had 124,482 acres of land in tea plantations, producing 
60,877,975 pounds of cured tea.  In China the volume annually produced is much larger
than that of Japan, 40,000,000 pounds going annually to Tibet alone from the Szechwan
province and the direct export to foreign countries was, in 1905, 176,027,255 pounds, 
and in 1906 it was 180,271,000, so that their annual export must exceed 200,000,000 
pounds with a total annual output more than double this amount of cured tea.
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But above any other factor, and perhaps greater than all of them combined in 
contributing to the high maintenance efficiency attained in these countries must be 
placed the standard of living to which the industrial classes have been compelled to 
adjust themselves, combined with their remarkable industry and with the most intense 
economy they practice along every line of effort and of living.

Almost every foot of land is made to contribute material for food, fuel or fabric.  
Everything which can be made edible serves as food for man or domestic animals.  
Whatever cannot be eaten or worn is used for fuel.  The wastes of the body, of fuel and 
of fabric worn beyond other use are taken back to the field; before doing so they are 
housed against waste from weather, compounded with intelligence and forethought and 
patiently labored with through one, three or even six months, to bring them into the most
efficient form to serve as manure for the soil or as feed for the crop.  It seems to be a 
golden rule with these industrial classes, or if not golden, then an inviolable one, that 
whenever an extra hour or day of labor can promise even a little larger return then that 
shall be given, and neither a rainy day nor the hottest sunshine shall be permitted to 
cancel the obligation or defer its execution.

I

FIRST GLIMPSES OF JAPAN

We left the United States from Seattle for Shanghai, China, sailing by the northern 
route, at one P. M. February second, reaching Yokohama February 19th and Shanghai, 
March 1st.  It was our aim throughout the journey to keep in close contact with the field 
and crop problems and to converse personally, through interpreters or otherwise, with 
the farmers, gardeners and fruit growers themselves; and we have taken pains in many 
cases to visit the same fields or the same region two, three or more times at different 
intervals during the season in order to observe different phases of the same cultural or 
fertilization methods as these changed or varied with the season.

Our first near view of Japan came in the early morning of February 19th when passing 
some three miles off the point where the Pacific passenger steamer Dakota was 
beached and wrecked in broad daylight without loss of life two years ago.  The high 
rounded hills were clothed neither in the dense dark forest green of Washington and 
Vancouver, left sixteen days before, nor yet in the brilliant emerald such as Ireland’s hills
in June fling in unparalleled greeting to passengers surfeited with the dull grey of the 
rolling ocean.  This lack of strong forest growth and even of shrubs and heavy herbage 
on hills covered with deep soil, neither cultivated nor suffering from serious erosion, yet 
surrounded by favorable climatic conditions, was our first great surprise.
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To the southward around the point, after turning northward into the deep bay, similar 
conditions prevailed, and at ten o’clock we stood off Uraga where Commodore Perry 
anchored on July 8th, 1853, bearing to the Shogun President Fillmore’s letter which 
opened the doors of Japan to the commerce of the world and, it is to be hoped brought 
to her people, with their habits of frugality and industry so indelibly fixed by centuries of 
inheritance, better opportunities for development along those higher lines destined to 
make life still more worth living.

As the Tosa Maru drew alongside the pier at Yokohama it was raining hard and this had 
attired an army after the manner of Robinson Crusoe, dressed as seen in Fig. 1, ready 
to carry you and yours to the Customs house and beyond for one, two, three or five 
cents.  Strong was the contrast when the journey was reversed and we descended the 
gang plank at Seattle, where no one sought the opportunity of moving baggage.

Through the kindness of Captain Harrison of the Tosa Maru in calling an interpreter by 
wireless to meet the steamer, it was possible to utilize the entire interval of stop in 
Yokohama to the best advantage in the fields and gardens spread over the eighteen 
miles of plain extending to Tokyo, traversed by both electric tram and railway lines, each
running many trains making frequent stops; so that this wonderfully fertile and highly 
tilled district could be readily and easily reached at almost any point.

We had left home in a memorable storm of snow, sleet and rain which cut out of service 
telegraph and telephone lines over a large part of the United States; we had sighted the 
Aleutian Islands, seeing and feeling nothing on the way which could suggest a warm 
soil and green fields, hence our surprise was great to find the jinricksha men with bare 
feet and legs naked to the thighs, and greater still when we found, before we were 
outside the city limits, that the electric tram was running between fields and gardens 
green with wheat, barley, onions, carrots, cabbage and other vegetables.  We were 
rushing through the Orient with everything outside the car so strange and different from 
home that the shock came like a bolt of lightning out of a clear sky.

In the car every man except myself and one other was smoking tobacco and that other 
was inhaling camphor through an ivory mouthpiece resembling a cigar holder closed at 
the end.  Several women, tiring of sitting foreign style, slipped off—I cannot say out of
—their shoes and sat facing the windows, with toes crossed behind them on the seat.  
The streets were muddy from the rain and everybody Japanese was on rainy-day 
wooden shoes, the soles carried three to four inches above the ground by two cross 
blocks, in the manner seen in Fig. 2.  A mother, with baby on her back and a daughter of
sixteen years came into the car.  Notwithstanding her high shoes the mother had dipped
one toe into the mud.  Seated,
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she slipped her foot off.  Without evident instructions the pretty black-eyed, glossy-
haired, red-lipped lass, with cheeks made rosy, picked up the shoe, withdrew a piece of 
white tissue paper from the great pocket in her sleeve, deftly cleaned the otherwise 
spotless white cloth sock and then the shoe, threw the paper on the floor, looked to see 
that her fingers were not soiled, then set the shoe at her mother’s foot, which found its 
place without effort or glance.

Everything here was strange and the scenes shifted with the speed of the wildest 
dream.  Now it was driving piles for the foundation of a bridge.  A tripod of poles was 
erected above the pile and from it hung a pulley.  Over the pulley passed a rope from 
the driving weight and from its end at the pulley ten cords extended to the ground.  In a 
circle at the foot of the tripod stood ten agile Japanese women.  They were the hoisting 
engine.  They chanted in perfect rhythm, hauled and stepped, dropped the weight and 
hoisted again, making up for heavier hammer and higher drop by more blows per 
minute.  When we reached Shanghai we saw the pile driver being worked from above.  
Fourteen Chinese men stood upon a raised staging, each with a separate cord passing 
direct from the hand to the weight below.  A concerted, half-musical chant, modulated to 
relieve monotony, kept all hands together.  What did the operation of this machine 
cost?  Thirteen cents, gold, per man per day, which covered fuel and lubricant, both 
automatically served.  Two additional men managed the piles, two directed the hammer,
eighteen manned the outfit.  Two dollars and thirty-four cents per day covered fuel, 
superintendence and repairs.  There was almost no capital invested in machinery.  Men 
were plenty and to spare.  Rice was the fuel, cooked without salt, boiled stiff, reinforced 
with a hit of pork or fish, appetized with salted cabbage or turnip and perhaps two or 
three of forty and more other vegetable relishes.  And are these men strong and 
happy?  They certainly were strong.  They are steadily increasing their millions, and as 
one stood and watched them at their work their faces were often wreathed in smiles and
wore what seemed a look of satisfaction and contentment.

Among the most common sights on our rides from Yokohama to Tokyo, both within the 
city and along the roads leading to the fields, starting early in the morning, were the 
loads of night soil carried on the shoulders of men and on the backs of animals, but 
most commonly on strong carts drawn by men, bearing six to ten tightly covered 
wooden containers holding forty, sixty or more pounds each.  Strange as it may seem, 
there are not today and apparently never have been, even in the largest and oldest 
cities of Japan, China or Korea, anything corresponding to the hydraulic systems of 
sewage disposal used now by western nations.  Provision is made for the removal of 
storm waters but when I asked my interpreter if it was not the custom of the city during 
the winter months to discharge
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its night soil into the sea, as a quicker and cheaper mode of disposal, his reply came 
quick and sharp, “No, that would be waste.  We throw nothing away.  It is worth too 
much money.”  In such public places as rail way stations provision is made for saving, 
not for wasting, and even along the country roads screens invite the traveler to stop, 
primarily for profit to the owner more than for personal convenience.

Between Yokohama and Tokyo along the electric car line and not far distant from the 
seashore, there were to be seen in February very many long, fence-high screens 
extending east and west, strongly inclined to the north, and built out of rice straw, 
closely tied together and supported on bamboo poles carried upon posts of wood set in 
the ground.  These screens, set in parallel series of five to ten or more in number and 
several hundred feet long, were used for the purpose of drying varieties of delicate 
seaweed, these being spread out in the manner shown in Fig. 3.

The seaweed is first spread upon separate ten by twelve inch straw mats, forming a thin
layer seven by eight inches.  These mats are held by means of wooden skewers forced 
through the body of the screen, exposing the seaweed to the direct sunshine.  After 
becoming dry the rectangles of seaweed are piled in bundles an inch thick, cut once in 
two, forming packages four by seven inches, which are neatly tied and thus exposed for
sale as soup stock and for other purposes.  To obtain this seaweed from the ocean 
small shrubs and the limbs of trees are set up in the bottom of shallow water, as seen in
Fig. 4.  To these limbs the seaweeds become attached, grow to maturity and are then 
gathered by hand.  By this method of culture large amounts of important food stuff are 
grown for the support of the people on areas otherwise wholly unproductive.

Another rural feature, best shown by photograph taken in February, is the method of 
training pear orchards in Japan, with their limbs tied down upon horizontal over-bead 
trellises at a height under which a man can readily walk erect and easily reach the fruit 
with the hand while standing upon the ground.  Pear orchards thus form arbors of 
greater or less size, the trees being set in quincunx order about twelve feet apart in and 
between the rows.  Bamboo poles are used overhead and these carried on posts of the 
same material 1.5 to 2.5 inches in diameter, to which they are tied.  Such a pear orchard
is shown in Fig. 5.

The limbs of the pear trees are trained strictly in one plane, tying them down and 
pruning out those not desired.  As a result the ground beneath is completely shaded and
every pear is within reach, which is a great convenience when it becomes desirable to 
protect the fruit from insects, by tying paper bags over every pear as seen in Figs. 6 and
7.  The orchard ground is kept free from weeds and not infrequently is covered with a 
layer of rice or other straw, extensively used in Japan as a ground cover with various 
crops and when so used is carefully laid in handfuls from bundles, the straws being kept
parallel as when harvested.
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To one from a country of 160-acre farms, with roads four rods wide; of cities with broad 
streets and residences with green lawns and ample back yards; and where the 
cemeteries are large and beautiful parks, the first days of travel in these old countries 
force the over-crowding upon the attention as nothing else can.  One feels that the cities
are greatly over-crowded with houses and shops, and these with people and wares; that
the country is over-crowded with fields and the fields with crops; and that in Japan the 
over-crowding is greatest of all in the cemeteries, gravestones almost touching and 
markers for families literally in bundles at a grave, while round about there may be no 
free country whatever, dwellings, gardens or rice paddies contesting the tiny allotted 
areas too closely to leave even foot-paths between.

Unless recently modified through foreign influence the streets of villages and cities are 
narrow, as seen in Fig. 8, where however the street is unusually broad.  This is a village 
in the Hakone district on a beautiful lake of the same name, where stands an Imperial 
summer palace, seen near the center of the view on a hill across the lake.  The roofs of 
the houses here are typical of the neat, careful thatching with rice straw, very generally 
adopted in place of tile for the country villages throughout much of Japan.  The shops 
and stores, open full width directly upon the street, are filled to overflowing, as seen in 
Fig. 9 and in Fig. 22.

In the canalized regions of China the country villages crowd both banks of a canal, as is
the case in Fig. 10.  Here, too, often is a single street and it very narrow, very crowded 
and very busy.  Stone steps lead from the houses down into the water where clothing, 
vegetables, rice and what not are conveniently washed.  In this particular village two 
rows of houses stand on one side of the canal separated by a very narrow street, and a 
single row on the other.  Between the bridge where the camera was exposed and one 
barely discernible in the background, crossing the canal a third of a mile distant, we 
counted upon one side, walking along the narrow street, eighty houses each with its 
family, usually of three generations and often of four.  Thus in the narrow strip, 154 feet 
broad, including 16 feet of street and 30 feet of canal, with its three lines of houses. 
lived no less than 240 families and more than 1200 and probably nearer 2000 people.

When we turn to the crowding of fields in the country nothing except seeing can tell so 
forcibly the fact as such landscapes as those of Figs. 11, 12 and 13, one in Japan, one 
in Korea and one in China, not far from Nanking, looking from the hills across the fields 
to the broad Yangtse kiang, barely discernible as a band of light along the horizon.

The average area of the rice field in Japan is less than five square rods and that of her 
upland fields only about twenty.  In the case of the rice fields the small size is 
necessitated partly by the requirement of holding water on the sloping sides of the 
valley, as seen in Fig. 11.  These small areas do not represent the amount of land 
worked by one family, the average for Japan being more nearly 2.5 acres.  But the lands
worked by one family are seldom contiguous, they may even be widely scattered and 
very often rented.
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The people generally live in villages, going often considerable distances to their work.  
Recognizing the great disadvantage of scattered holdings broken into such small areas,
the Japanese Government has passed laws for the adjustment of farm lands which 
have been in force since 1900.  It provides for the exchange of lands; for changing 
boundaries; for changing or abolishing roads, embankments, ridges or canals and for 
alterations in irrigation and drainage which would ensure larger areas with channels and
roads straightened, made less numerous and less wasteful of time, labor and land.  Up 
to 1907 Japan had issued permits for the readjustment of over 240,000 acres, and Fig. 
14 is a landscape in one of these readjusted districts.  To provide capable experts for 
planning and supervising these changes the Government in 1905 intrusted the training 
of men to the higher agricultural school belonging to the Dai Nippon Agricultural 
Association and since 1906 the Agricultural College and the Kogyokusha have 
undertaken the same task and now there are men sufficient to push the work as rapidly 
as desired.

It may be remembered, too, as showing how, along other fundamental lines, Japan is 
taking effective steps to improve the condition of her people, that she already has her 
Imperial highways extending from one province to another; her prefectural roads which 
connect the cities and villages within the prefecture; and those more local which serve 
the farms and villages.  Each of the three systems of roads is maintained by a specific 
tax levied for the purpose which is expended under proper supervision, a designated 
section of road being kept in repair through the year by a specially appointed crew, as is
the practice in railroad maintenance.  The result is, Japan has roads maintained in 
excellent condition, always narrow, sacrificing the minimum of land, and everywhere 
without fences.

How the fields are crowded with crops and all available land is made to do full duty in 
these old, long-tilled countries is evident in Fig. 15 where even the narrow dividing 
ridges but a foot wide, which retain the water on the rice paddies, are bearing a heavy 
crop of soy beans; and where may be seen the narrow pear orchard standing on the 
very slightest rise of ground, not a foot above the water all around, which could better 
be left in grading the paddies to proper level.

How closely the ground itself may be crowded with plants is seen in Fig. 16, where a 
young peach orchard, whose tree tops were six feet through, planted in rows twenty-two
feet apart, had also ten rows of cabbage, two rows of large windsor beans and a row of 
garden peas.  Thirteen rows of vegetables in 22 feet, all luxuriant and strong, and note 
the judgment shown in placing the tallest plants, needing the most sun, in the center 
between the trees.

But these old people, used to crowding and to being crowded, and long ago capable of 
making four blades of grass grow where Nature grew but one, have also learned how to
double the acreage where a crop needs more elbow than it does standing room, as 
seen in Fig. 17.  This man’s garden had an area of but 63 by 68 feet and two square 
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rods of this was held sacred to the family grave mound, and yet his statement of yields, 
number of crops and prices made his earning $100 a year on less than one-tenth of an 
acre.
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His crop of cucumbers on less than .06 of an acre would bring him $20.  He had already
sold $5 worth of greens and a second crop would follow the cucumbers.  He had just 
irrigated his garden from an adjoining canal, using a foot-power pump, and stated that 
until it rained he would repeat the watering once per week.  It was his wife who stood in 
the garden and, although wearing trousers, her dress showed full regard for modesty.

But crowding crops more closely in the field not only requires higher feeding to bring 
greater returns, but also relatively greater care, closer watchfulness in a hundred ways 
and a patience far beyond American measure; and so, before the crowding of the crops 
in the field and along with it, there came to these very old farmers a crowding of the 
grey matter in the brain with the evolution of effective texture.  This is shown in his fields
which crowd the landscape.  It is seen in the crops which crowd his fields.  You see it in 
the old man’s face, Fig. 18, standing opposite his compeer, Prince Ching, Fig. 19, each 
clad in winter dress which is the embodiment of conversation, retaining the fires of the 
body for its own needs, to release the growth on mountain sides for other uses.  And 
when one realizes how, nearly to the extreme limits, conservation along all important 
lines is being practiced as an inherited instinct, there need be no surprise when one 
reflects that the two men, one as feeder and the other as leader, are standing in the fore
of a body of four hundred millions of people who have marched as a nation through 
perhaps forty centuries, and who now, in the light and great promise of unfolding 
science have their faces set toward a still more hopeful and longer future.

On February 21st the Tosa Maru left Yokohama for Kobe at schedule time on the tick of 
the watch, as she had done from Seattle.  All Japanese steamers appear to be moved 
with the promptness of a railway train.  On reaching Kobe we transferred to the 
Yamaguchi Maru which sailed the following morning, to shorten the time of reaching 
Shanghai.  This left but an afternoon for a trip into the country between Kobe and 
Osaka, where we found, if possible, even higher and more intensive culture practices 
than on the Tokyo plain, there being less land not carrying a winter crop.  And Fig. 20 
shows how closely the crops crowd the houses and shops.  Here were very many 
cement lined cisterns or sheltered reservoirs for collecting manures and preparing 
fertilizers and the appearance of both soil and crops showed in a marked manner to 
what advantage.  We passed a garden of nearly an acre entirely devoted to English 
violets just coming into full bloom.  They were grown in long parallel east and west beds
about three feet wide.  On the north edge of each bed was erected a rice-straw screen 
four feet high which inclined to the south, overhanging the bed at an angle of some 
thirty-five degrees, thus forming a sort of bake-oven tent which reflected the sun, broke 
the force of the wind and checked the loss of heat absorbed by the soil.
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The voyage from Kobe to Moji was made between 10 in the morning, February 24th, 
and 5 .30 P. M. of February 25th over a quiet sea with an enjoyable ride.  Being 
fogbound during the night gave us the whole of Japan’s beautiful Inland Sea, 
enchanting beyond measure, in all its near and distant beauty but which no pen, no 
brush, no camera may attempt.  Only the eye can convey.  Before reaching harbor the 
tide had been rising and the strait separating Honshu from Kyushu island was running 
like a mighty swirling river between Moji and Shimonoseki, dangerous to attempt in the 
dark, so we waited until morning.

There was cargo to take on board and the steamer must coal.  No sooner had the 
anchor dropped and the steamer swung into the current than lighters came alongside 
with out-going freight.  The small, strong, agile Japanese stevedores had this task 
completed by 8:30 P. M. and when we returned to the deck after supper another scene 
was on.  The cargo lighters had gone and four large barges bearing 250 tons of coal 
had taken their places on opposite sides of the steamer, each illuminated with buckets 
of blazing coal or by burning conical heaps on the surface.  From the bottom of these 
pits in the darkness the illumination suggested huge decapitated ant heaps in the 
wildest frenzy, for the coal seemed covered and there was hurry in every direction.  Men
and women, boys and girls, bending to their tasks, were filling shallow saucer-shaped 
baskets with coal and stacking them eight to ten high in a semi-circle, like coin for 
delivery.  Rising out of these pits sixteen feet up the side of the steamer and along her 
deck to the chutes leading to her bunkers were what seemed four endless human 
chains, in service the prototype of our modern conveyors, but here each link animated 
by its own power.  Up these conveyors the loaded buckets passed, one following 
another at the rate of 40 to 60 per minute, to return empty by the descending line, and 
over the four chains one hundred tons per hour, for 250 tons of coal passed to the 
bunkers in two and a half hours.  Both men and women stood in the line and at the 
upper turn of one of these, emptying the buckets down the chute, was a mother with her
two-year-old child in the sling on back, where it rocked and swayed to and fro, happy 
the entire time.  It was often necessary for the mother to adjust her baby in the sling 
whenever it was leaning uncomfortably too far to one side or the other, but she did it 
skillfully, always with a shrug of the shoulders, for both hands were full.  The mother 
looked strong, was apparently accepting her lot as a matter of course and often, with a 
smile, turned her face to the child, who patted it and played with her ears and hair.  
Probably her husband was doing his part in a more strenuous place in the chain and 
neither had time to be troubled with affinities for it was 10:30 P. M. when the baskets 
stopped, and somewhere no doubt there was a home to be reached and perhaps 
supper to get.  Shall we be able, when our numbers have vastly increased, to permit all 
needful earnings to be acquired in a better way?
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We left Moji in the early morning and late in the evening of the same day entered the 
beautiful harbor of Nagasaki, all on board waiting until morning for a launch to go 
ashore.  We were to sail again at noon so available time for observation was short and 
we set out in a ricksha at once for our first near view of terraced gardening on the steep 
hillsides in Japan.  In reaching them and in returning our course led through streets 
paved with long, thick and narrow stone blocks, having deep open gutters on one or 
both sides close along the houses, into which waste water was emptied and through 
which the storm waters found their way to the sea.  Few of these streets were more 
than twelve feet wide and close watching, with much dodging, was required to make 
way through them.  Here, too, the night soil of the city was being removed in closed 
receptacles on the shoulders of men, on the backs of horses and cattle and on carts 
drawn by either.  Other men and women were hurrying along with baskets of vegetables
well illustrated in Fig. 21, some with fresh cabbage, others with high stacks of crisp 
lettuce, some with monstrous white radishes or turnips, others with bundles of onions, 
all coming down from the terraced gardens to the markets.  We passed loads of green 
bamboo poles just cut, three inches in diameter at the butt and twenty feet long, drawn 
on carts.  Both men and women were carrying young children and older ones were 
playing and singing in the street.  Very many old women, some feeble looking, moved, 
loaded, through the throng.  Homely little dogs, an occasional lean cat, and hens and 
roosters scurried across the street from one low market or store to another.  Back of the 
rows of small stores and shops fronting on the clean narrow streets were the dwellings 
whose exits seemed to open through the stores, few or no open courts of any size 
separating them from the market or shop.  The opportunity which the oriental housewife 
may have in the choice of vegetables on going to the market, and the attractive manner 
of displaying such products in Japan, are seen in Fig. 22.

We finally reached one of the terraced hillsides which rise five hundred to a thousand 
feet above the harbor with sides so steep that garden areas have a width of seldom 
more than twenty to thirty feet and often less, while the front of each terrace may be a 
stone wall, sometimes twelve feet high, often more than six, four and five feet being the 
most common height.  One of these hillside slopes is seen in Fig. 23.  These terraced 
gardens are both short and narrow and most of them bounded by stone walls on three 
sides, suggesting house foundations, the two end walls sloping down the hill from the 
height of the back terrace, dropping to the ground level in front, these forming foot-paths
leading up the slope occasionally with one, two or three steps in places.
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Each terrace sloped slightly down the hill at a small angle and had a low ridge along the
front.  Around its entire border a narrow drain or furrow was arranged to collect surface 
water and direct it to drainage channels or into a catch basin where it might be put back 
on the garden or be used in preparing liquid fertilizer.  At one corner of many of these 
small terraced gardens were cement lined pits, used both as catch basins for water and 
as receptacles for liquid manure or as places in which to prepare compost.  Far up the 
steep paths, too, along either side, we saw many piles of stable manure awaiting 
application, all of which had been brought up the slopes in backets on bamboo poles, 
carried on the shoulders of men and women.

II

GRAVE LANDS OF CHINA

The launch had returned the passengers to the steamer at 11:30; the captain was on 
the bridge; prompt to the minute at the call “Hoist away” the signal went below and the 
Yamaguchi’s whistle filled the harbor and over-flowed the hills.  The cable wound in, and
at twelve, noon, we were leaving Nagasaki, now a city of 153,000 and the western 
doorway of a nation of fifty-one millions of people but of little importance before the 
sixteenth century when it became the chief mart of Portuguese trade.  We were to pass 
the Koreans on our right and enter the portals of a third nation of four hundred millions.  
We had left a country which had added eighty-five millions to its population in one 
hundred years and which still has twenty acres for each man, woman and child, to pass 
through one which has but one and a half acres per capita, and were going to another 
whose allotment of acres, good and bad, is less than 2.4.  We had gone from practices 
by which three generations had exhausted strong virgin fields, and were coming to 
others still fertile after thirty centuries of cropping.  On January 30th we crossed the 
head waters of the Mississippi-Missouri, four thousand miles from its mouth, and on 
March 1st were in the mouth of the Yangtse river whose waters are gathered from a 
basin in which dwell two hundred millions of people.

The Yamaguchi reached Woosung in the night and anchored to await morning and tide 
before ascending the Hwangpoo, believed by some geographers to be the middle of 
three earlier delta arms of the Yangtse kiang, the southern entering the sea at 
Hangchow 120 miles further south, the third being the present stream.  As we wound 
through this great delta plain toward Shanghai, the city of foreign concessions to all 
nationalities, the first striking feature was the “graves of the fathers”, of “the ancestors”.  
At first the numerous grass-covered hillocks dotting the plain seemed to be stacks of 
grain or straw; then came the query whether they might not be huge compost heaps 
awaiting distribution in the fields, but as the river brought us nearer to them we seemed 
to be moving through a land of ancient mound builders and Fig. 24 shows, in its upper 
section, their appearance as seen in the distance.
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As the journey led on among the fields, so large were the mounds, often ten to twelve 
feet high and twenty or more feet at the base; so grass-covered and apparently 
neglected; so numerous and so irregularly scattered, without apparent regard for fields, 
that when we were told these were graves we could not give credence to the statement,
but before the city was reached we saw places where, by the shifting of the channel, the
river had cut into some of these mounds, exposing brick vaults, some so low as to be 
under water part of the time, and we wonder if the fact does not also record a slow 
subsidence of the delta plain under the ever increasing load of river silt.

A closer view of these graves in the same delta plain is given in the lower section of Fig.
24, where they are seen in the midst of fields and to occupy not only large areas of 
valuable land but to be much in the way of agricultural operations.  A still closer view of 
other groups, with a farm village in the background, is shown in the middle section of 
the same illustration, and here it is better seen how large is the space occupied by 
them.  On the right in the same view may be seen a line of six graves surmounting a 
common lower base which is a type of the larger and higher ones so suggestive of 
buildings seen in the horizon of the upper section.

Everywhere we went in China, about all of the very old and large cities, the proportion of
grave land to cultivated fields is very large.  In the vicinity of Canton Christian college, 
on Honam island, more than fifty per cent of the land was given over to graves and in 
many places they were so close that one could step from one to another.  They are on 
the higher and dryer lands, the cultivated areas occupying ravines and the lower levels 
to which water may be more easily applied and which are the most productive.  Hilly 
lands not so readily cultivated, and especially if within reach of cities, are largely so 
used, as seen in Fig. 25, where the graves are marked by excavated shelves rather 
than by mounds, as on the plains.  These grave lands are not altogether unproductive 
for they are generally overgrown with herbage of one or another kind and used as 
pastures for geese, sheep, goats and cattle, and it is not at all uncommon, when riding 
along a canal, to see a huge water buffalo projected against the sky from the summit of 
one of the largest and highest grave mounds within reach.  If the herbage is not fed off 
by animals it is usually cut for feed, for fuel, for green manure or for use in the 
production of compost to enrich the soil.

Caskets may be placed directly upon the surface of a field, encased in brick vaults with 
tile roofs, forming such clusters as was seen on the bank of the Grand Canal in 
Chekiang province, represented in the lower section of Fig. 26, or they may stand singly
in the midst of a garden, as in the upper section of the same figure; in a rice paddy 
entirely surrounded by water parts of the year, and indeed in almost any unexpected 
place.  In Shanghai in 1898, 2,763 exposed coffined corpses were removed outside the 
International Settlement or buried by the authorities.
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Further north, in the Shantung province, where the dry season is more prolonged and 
where a severe drought had made grass short, the grave lands had become nearly 
naked soil, as seen in Fig. 27 where a Shantung farmer had just dug a temporary well to
irrigate his little field of barley.  Within the range of the camera, as held to take this view,
more than forty grave mounds besides the seven near by, are near enough to be fixed 
on the negative and be discernible under a glass, indicating what extensive areas of 
land, in the aggregate, are given over to graves.

Still further north, in Chihli, a like story is told in, if possible, more emphatic manner and 
fully vouched for in the next illustration, Fig. 28, which shows a typical family group, to 
be observed in so many places between Taku and Tientsin and beyond toward Peking.  
As we entered the mouth of the Pei-ho for Tientsin, far away to the vanishing horizon 
there stretched an almost naked plain except for the vast numbers of these “graves of 
the fathers”, so strange, so naked, so regular in form and so numerous that more than 
an hour of our journey had passed before we realized that they were graves and that 
the country here was perhaps more densely peopled with the dead than with the living.  
In so many places there was the huge father grave, often capped with what in the 
distance suggested a chimney, and the many associated smaller ones, that it was 
difficult to realize in passing what they were.

It is a common custom, even if the residence has been permanently changed to some 
distant province, to take the bodies back for interment in the family group; and it is this 
custom which leads to the practice of choosing a temporary location for the body, 
waiting for a favorable opportunity to remove it to the family group.  This is often the 
occasion for the isolated coffin so frequently seen under a simple thatch of rice straw, as
in Fig. 29; and the many small stone jars containing skeletons of the dead, or portions of
them, standing singly or in rows in the most unexpected places least in the way in the 
crowded fields and gardens, awaiting removal to the final resting place.  It is this 
custom, too, I am told, which has led to placing a large quantity of caustic lime in the 
bottom of the casket, on which the body rests, this acting as an effective absorbent.

It is the custom in some parts of China, if not in all, to periodically restore the mounds, 
maintaining their height and size, as is seen in the next two illustrations, and to decorate
these once in the year with flying streamers of colored paper, the remnants of which 
may be seen in both Figs. 30 and 31, set there as tokens that the paper money has 
been burned upon them and its essence sent up in the smoke for the maintenance of 
the spirits of their departed friends.  We have our memorial day; they have for centuries 
observed theirs with religious fidelity.
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The usual expense of a burial among the working people is said to be $100, Mexican, 
an enormous burden when the day’s wage or the yearly earning of the family is 
considered and when there is added to this the yearly expense of ancestor worship.  
How such voluntary burdens are assumed by people under such circumstances is hard 
to understand.  Missionaries assert it is fear of evil consequences in this life and of 
punishment and neglect in the hereafter that leads to assuming them.  Is it not far more 
likely that such is the price these people are willing to pay for a good name among the 
living and because of their deep and lasting friendship for the departed?  Nor does it 
seem at all strange that a kindly, warm-hearted people with strong filial affection should 
have reached, carry in their long history, a belief in one spirit of the departed which 
hovers about the home, one which hovers about the grave and another which wanders 
abroad, for surely there are associations with each of these conditions which must long 
and forcefully awaken memories of friends gone.  If this view is possible may not such 
ancestral worship be an index of qualities of character strongly fixed and of the highest 
worth which, when improvements come that may relieve the heavy burdens now 
carried, will only shine more brightly and count more for right living as well as comfort?

Even in our own case it will hardly be maintained that our burial customs have reached 
their best and final solution, for in all civilized nations they are unnecessarily expensive 
and far too cumbersome.  It is only necessary to mentally add the accumulation of a few
centuries to our cemeteries to realize how impossible our practice must become.  
Clearly there is here a very important line for betterment which all nationalities should 
undertake.

When the steamer anchored at Shanghai the day was pleasant and the rain coats which
greeted us in Yokohama were not in evidence but the numbers who had met the 
steamer in the hope of an opportunity for earning a trifle was far greater and in many 
ways in strong contrast with the Japanese.  We were much surprised to find the men of 
so large stature, much above the Chinese usually seen in the United States.  They were
fully the equal of large Americans in frame but quite without surplus flesh yet few 
appeared underfed.  To realize that these are strong, hardy men it was only necessary 
to watch them carrying on their shoulders bales of cotton between them, supported by a
strong bamboo; while the heavy loads they transport on wheel-barrows through the 
country over long distances, as seen in Fig. 32, prove their great endurance.  This same
type of vehicle, too, is one of the common means of transporting people, especially 
Chinese women, and four six and even eight may be seen riding together, propelled by 
a single wheelbarrow man.

III

TO HONGKONG AND CANTON
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We had come to learn how the old-world farmers bad been able to provide materials for 
food and clothing on such small areas for so many millions, at so low a price, during so 
many centuries, and were anxious to see them at the soil and among the crops.  The 
sun was still south of the equator, coming north only about twelve miles per day, so, to 
save time, we booked on the next steamer for Hongkong to meet spring at Canton, 
beyond the Tropic of Cancer, six hundred miles farther south, and return with her.

On the morning of March 4th the Tosa Maru steamed out into the Yangtse river, already 
flowing with the increased speed of ebb tide.  The pilots were on the bridge to guide her 
course along the narrow south channel through waters seemingly as brown and turbid 
as the Potomac after a rain.  It was some distance beyond Gutzlaff Island, seventy 
miles to sea, where there is a lighthouse and a telegraph station receiving six cables, 
that we crossed the front of the out-going tide, showing in a sharp line of contrast 
stretching in either direction farther than the eye could see, across the course of the 
ship and yet it was the season of low water in this river.  During long ages this stream of
mighty volume has been loading upon itself in far-away Tibet, without dredge, barge, 
fuel or human effort, unused and there unusable soils, bringing them down from 
inaccessible heights across two or three thousand miles, building up with them, from 
under the sea, at the gateways of commerce, miles upon miles of the world’s most 
fertile fields and gardens.  Today on this river, winding through six hundred miles of the 
most highly cultivated fields, laid out on river-built plains, go large ocean steamers to the
city of Hankow-Wuchang-Hanyang where 1,770,000 people live and trade within a 
radius less than four miles; while smaller steamers push on a thousand miles and are 
then but 130 feet above sea level.

Even now, with the aid of current, tide and man, these brown turbid waters are rapidly 
adding fertile delta plains for new homes.  During the last twenty-five years Chungming 
island has grown in length some 1800 feet per year and today a million people are living
and growing rice, wheat, cotton and sweet potatoes on 270 square miles of fertile plain 
where five hundred years ago were only submerged river sands and silt.  Here 3700 
people per square mile have acquired homes.

The southward voyage was over a quiet sea and as we passed among and near the off-
shore islands these, as seen in Japan, appeared destitute of vegetation other than the 
low herbaceous types with few shrubs and almost no forest growth and little else that 
gave the appearance of green.  Captain Harrison informed me that at no time in the 
year are these islands possessed of the grass-green verdure so often seen in northern 
climates, and yet the islands lie in a region of abundant summer rain, making it hard to 
understand why there is not a more luxuriant growth.
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Sunday morning, March 7th, passing first extensive sugar refineries, found us entering 
the long, narrow and beautiful harbor of Hongkong.  Here, lying at anchor in the ten 
square miles of water, were five battleships, several large ocean steamers, many 
coastwise vessels and a multitude of smaller craft whose yearly tonnage is twenty to 
thirty millions.  But the harbor lies in the track of the terrible East Indian typhoon and, 
although sheltered on the north shore of a high island, one of these storms recently 
sunk nine vessels, sent twenty-three ashore, seriously damaged twenty-one others, 
wrought great destruction among the smaller craft and over a thousand dead were 
recovered.  Such was the destruction wrought by the September storm of 1906.

Our steamer did not go to dock but the Nippon Yusen Kaisha’s launch transferred us to 
a city much resembling Seattle in possessing a scant footing between a long sea front 
and high steep mountain slopes behind.  Here cliffs too steep to climb rise from the very
sidewalk and are covered with a great profusion and variety of ferns, small bamboo, 
palms, vines, many flowering shrubs, all interspersed with pine and great banyan trees 
that do so much toward adding the beauty of northern landscapes to the tropical 
features which reach upward until hidden in a veil of fog that hung, all of the time we 
were there, over the city, over the harbor and stretched beyond Old and New Kowloon.

Hongkong island is some eleven miles long and but two to five miles wide, while the 
peak carrying the signal staff rises 1,825 feet above the streets from which ascends the 
Peak tramway, where, hanging from opposite ends of a strong cable, one car rises up 
the slope and another descends every fifteen to twenty minutes, affording 
communication with business houses below and homes in beautiful surroundings and a 
tempered climate above.  Extending along the slopes of the mountains, too, above the 
city, are very excellent roads, carefully graded, provided with concrete gutters and 
bridges, along which one may travel on foot, on horseback, by ricksha or sedan chair, 
but too narrow for carriages.  Over one of these we ascended along one side of Happy 
Valley, around its head and down the other side.  Only occasionally could we catch 
glimpses of the summit through the lifting fog but the views, looking down and across 
the city and beyond the harbor with its shipping, and up and down the many ravines 
from via-ducts, are among the choicest and rarest ever made accessible to the 
residents of any city.  It was the beginning of the migratory season for birds, and trees 
and shrubbery thronged with many species.
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Many of the women in Hongkong were seen engaged in such heavy manual labor with 
the men as carrying crushed rock and sand, for concrete and macadam work, up the 
steep street slopes long distances from the dock, but they were neither tortured nor 
incapacitated by bound feet.  Like the men, they were of smaller stature than most seen
at Shanghai and closely resemble the Chinese in the United States.  Both sexes are 
agile, wiry and strong.  Here we first saw lumber sawing in the open streets after the 
manner shown in Fig. 33, where wide boards were being cut from camphor logs.  In the 
damp, already warm weather the men were stripped to the waist, their limbs bare to 
above the knee, and each carried a large towel for wiping away the profuse 
perspiration.

It was here, too, that we first met the remarkable staging for the erection of buildings of 
four and six stories, set up without saw, hammer or nail; without injury to or waste of 
lumber and with the minimum of labor in construction and removal.  Poles and bamboo 
stems were lashed together with overlapping ends, permitting any interval or height to 
be secured without cutting or nailing, and admitting of ready removal with absolutely no 
waste, all parts being capable of repeated use unless it be some of the materials 
employed in tying members.  Up inclined stairways, from staging to staging, in the 
erection of six-story granite buildings, mortar was being carried in baskets swinging 
from bamboo poles on the shoulders of men and women, as the cheapest hoists 
available in English Hongkong where there is willing human labor and to spare.

The Singer sewing machine, manufactured in New Jersey, was seen in many Chinese 
shops in Hongkong and other cities, operated by Chinese men and women, purchased, 
freight prepaid, at two-thirds the retail price in the United States.  Such are the 
indications of profit to manufacturers on the home sale of home-made goods while at 
the same time reaping good returns from a large trade in heathen lands, after paying 
the freight.

Industrial China, Korea and Japan do not observe our weekly day of rest and during our
walk around Happy Valley on Sunday afternoon, looking down upon its terraced 
gardens and tiny fields, we saw men and women busy fitting the soil for new crops, 
gathering vegetables for market, feeding plants with liquid manure and even irrigating 
certain crops, notwithstanding the damp, foggy, showery weather.  Turning the head of 
the valley, attention was drawn to a walled enclosure and a detour down the slope 
brought us to a florist’s garden within which were rows of large potted foliage plants of 
semi-shrubbery habit, seen in Fig. 35, trained in the form of life-size human figures with 
limbs, arms and trunk provided with highly glazed and colored porcelain feet, hands and
head.  These, with many other potted plants and trees, including dwarf varieties, are 
grown under out-door lattice shelters in different parts of China, for sale to the wealthy 
Chinese families.
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How thorough is the tillage, how efficient and painstaking the garden fitting, and how 
closely the ground is crowded to its upper limit of producing power are indicated in Fig. 
36; and when one stops and studies the detail in such gardens he expects in its 
executor an orderly, careful, frugal and industrious man, getting not a little satisfaction 
out of his creations however arduous his task or prolonged his day.  If he is in the 
garden or one meets him at the house, clad as the nature of his duties and 
compensation have determined, you may be disappointed or feel arising an unkind 
judgment.  But who would risk a reputation so clad and so environed?  Many were the 
times, during our walks in the fields and gardens among these old, much 
misunderstood, misrepresented and undervalued people, when the bond of common 
interest was recognized between us, that there showed through the face the spirit which
put aside both dress and surroundings and the man stood forth who, with fortitude and 
rare wisdom, is feeding the millions and who has carried through centuries the terrible 
burden of taxes levied by dishonor and needless wars.  Nay, more than this, the man 
stood forth who has kept alive the seeds of manhood and has nourished them into such 
sturdy stock as has held the stream of progress along the best interests of civilization in 
spite of the driftwood heaped upon it.

Not only are these people extremely careful and painstaking in fitting their fields and 
gardens to receive the crop, but they are even more scrupulous in their care to make 
everything that can possibly serve as fertilizer for the soil, or food for the crop being 
grown, do so unless there is some more remunerative service it may render.  Expense 
is incurred to provide such receptacles as are seen in Fig. 37 for receiving not only the 
night soil of the home and that which may be bought or otherwise procured, but in which
may be stored any other fluid which can serve as plant food.  On the right of these 
earthenware jars too is a pile of ashes and one of manure.  All such materials are saved
and used in the most advantageous ways to enrich the soil or to nourish the plants 
being grown.

Generally the liquid manures must be diluted with water to a greater or less extent 
before they are “fed”, as the Chinese say, to their plants, hence there is need of an 
abundant and convenient water supply.  One of these is seen in Fig. 38, where the 
Chinaman has adopted the modern galvanized iron pipe to bring water from the 
mountain slope of Happy Valley to his garden.  By the side of this tank are the covered 
pails in which the night soil was brought, perhaps more than a mile, to be first diluted 
and then applied.  But the more general method for supplying water is that of leading it 
along the ground in channels or ditches to a small reservoir in one corner of a terraced 
field or garden, as seen in Fig. 39, where it is held and the surplus led down from 
terrace to terrace, giving each its permanent supply.  At the upper right corner of the 
engraving may be seen two manure receptacles and a third stands near the reservoir.  
The plants on the lower terrace are water cress and those above the same.  At this time 
of the year, on the terraced gardens of Happy Valley, this is one of the crops most 
extensively grown.
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Walking among these gardens and isolated homes, we passed a pig pen provided with 
a smooth, well-laid stone floor that had just been washed scrupulously clean, like the 
floor of a house.  While I was not able to learn other facts regarding this case, I have 
little doubt that the washings from this floor had been carefully collected and taken to 
some receptacle to serve as a plant food.

Looking backward as we left Hongkong for Canton on the cloudy evening of March 8th, 
the view was wonderfully beautiful.  We were drawing away from three cities, one, 
electric-lighted Hongkong rising up the steep slopes, suggesting a section of sky set 
with a vast array of stars of all magnitudes up to triple Jupiters; another, old and new 
Kowloon on the opposite side of the harbor; and between these two, separated from 
either shore by wide reaches of wholly unoccupied water, lay the third, a mid-strait city 
of sampans, junks and coastwise craft of many kinds segregated, in obedience to police
regulation, into blocks and streets with each setting sun, but only to scatter again with 
the coming morn.  At night, after a fixed hour, no one is permitted to leave shore and 
cross the vacant water strip except from certain piers and with the permission of the 
police, who take the number of the sampan and the names of its occupants.  Over the 
harbor three large search lights were sweeping and it was curious to see the junks and 
other craft suddenly burst into full blazes of light, like so many monstrous fire-flies, to 
disappear and reappear as the lights came and went.  Thus is the mid-strait city lighted 
and policed and thus have steps been taken to lessen the number of cases of foul play 
where people have left the wharves at night for some vessel in the strait, never to be 
heard from again.

Some ninety miles is the distance by water to Canton, and early the next morning our 
steamer dropped anchor off the foreign settlement of Shameen.  Through the kindness 
of Consul-General Amos P. Wilder in sending a telegram to the Canton Christian 
College, their little steam launch met the boat and took us directly to the home of the 
college on Honam Island, lying in the great delta south of the city where sediments 
brought by the Si-kiang—west, Pei-kiang—north, and Tung-kiang—east—rivers through
long centuries have been building the richest of land which, because of the density of 
population, are squared up everywhere to the water’s edge and appropriated as fast as 
formed, and made to bring forth materials for food fuel and raiment in vast quantities.

It was on Honam Island that we walked first among the grave lands and came to know 
them as such, for Canton Christian College stands in the midst of graves which, 
although very old, are not permitted to be disturbed and the development of the campus
must wait to secure permission to remove graves, or erect its buildings in places not the
most desirable.  Cattle were grazing among the graves and with them a flock
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of some 250 of the brown Chinese geese, two-thirds grown, was watched by boys, 
gleaning their entire living from the grave lands and adjacent water.  A mature goose 
sells in Canton for $1.20, Mexican, or less than 52 cents, gold, but even then how can 
the laborer whose day’s wage is but ten or fifteen cents afford one for his family?  Here, 
too, we saw the Chinese persistent, never-ending industry in keeping their land, their 
sunshine and their rain, with themselves, busy in producing something needful.  Fields 
which had matured two crops of rice during the long summer, had been laboriously, and 
largely by hand labor, thrown into strong ridges as seen in Fig. 40, to permit still a third 
winter crop of some vegetable to be taken from the land.

But this intensive, continuous cropping of the land spells soil exhaustion and creates 
demands for maintenance and restoration of available plant food or the adding of large 
quantities of something quickly convertible into it, and so here in the fields on Honam 
Island, as we had found in Happy Valley, there was abundant evidence of the most 
careful attention and laborious effort devoted to plant feeding.  The boat standing in the 
canal in Fig. 41 had come from Canton in the early morning with two tons of human 
manure and men were busy applying it, in diluted form, to beds of leeks at the rate of 
16,000 gallons per acre, all carried on the shoulders in such pails as stand in the 
foreground.  The material is applied with long-handled dippers holding a gallon, dipping 
it from the pails, the men wading, with bare feet and trousers rolled above the knees, in 
the water of the furrows between the beds.  This is one of their ways of “feeding the 
crop,” and they have other methods of “manuring the soil.”

One of these we first met on Honam Island.  Large amounts of canal mud are here 
collected in boats and brought to the fields to be treated and there left to drain and dry 
before distributing.  Both the material used to feed the crop and that used for manuring 
the land are waste products, hindrances to the industry of the region, but the Chinese 
make them do essential duty in maintaining its life.  The human waste must be disposed
of.  They return it to the soil.  We turn it into the sea.  Doing so, they save for plant 
feeding more than a ton of phosphorus (2712 pounds) and more than two tons of 
potassium (4488 pounds) per day for each million of adult population.  The mud collects
in their canals and obstructs movement.  They must be kept open.  The mud is highly 
charged with organic matter and would add humus to the soil if applied to the fields, at 
the same time raising their level above the river and canal, giving them better drainage; 
thus are they turning to use what is otherwise waste, causing the labor which must be 
expended in disposal to count in a remunerative way.
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During the early morning ride to Canton Christian College and three others which we 
were permitted to enjoy in the launch on the canal and river waters, everything was 
again strange, fascinating and full of human interest.  The Cantonese water population 
was a surprise, not so much for its numbers as for the lithe, sinewy forms, bright eyes 
and cheerful faces, particularly among the women, young and old.  Nearly always one 
or more women, mother and daughter oftenest, grandmother many times, wrinkled, 
sometimes grey, but strong, quick and vigorous in motion, were manning the oars of 
junks, houseboats and sampans.  Sometimes husband and wife and many times the 
whole family were seen together when the craft was both home and business boat as 
well.  Little children were gazing from most unexpected peek holes, or they toddled 
tethered from a waist belt at the end of as much rope as would arrest them above water,
should they go overboard.  And the cat was similarly tied.  Through an overhanging 
latticed stern, too, hens craned their necks, longing for scenes they could not reach.  
With bare heads, bare feet, in short trousers and all dressed much alike, men, women, 
boys and girls showed equal mastery of the oar.  Beginning so young, day and night in 
the open air on the tide-swept streams and canals, exposed to all of the sunshine the 
fogs and clouds will permit, and removed from the dust and filth of streets, it would 
seem that if the children survive at all they must develop strong.  The appearance of the
women somehow conveyed the impression that they were more vigorous and in better 
fettle than the men.

Boats selling many kinds of steaming hot dishes were common.  Among these was rice 
tied in green leaf wrappers, three small packets in a cluster suspended by a strand of 
some vegetable fiber, to be handed hot from the cooker to the purchaser, some one on 
a passing junk or on an in-coming or out-going boat.  Another would buy hot water for a 
brew of tea, while still another, and for a single cash, might be handed a small square of
cotton cloth, wrung hot from the water, with which to wipe his face and hands and then 
be returned.

Perhaps nothing better measures the intensity of the maintenance struggle here, and 
better indicates the minute economies practiced, than the value of their smallest 
currency unit, the Cash, used in their daily retail transactions.  On our Pacific coast, 
where less thought is given to little economies than perhaps anywhere else in the world,
the nickel is the smallest coin in general use, twenty to the dollar.  For the rest of the 
United States and in most English speaking countries one hundred cents or half 
pennies measure an equal value.  In Russia 170 kopecks, in Mexico 200 centavos, in 
France 250 two-centime pieces, and in Austria-Hungary 250 two-heller coins equal the 
United States dollar; while in Germany 400 pfennigs, and in India 400 pie are required 
for an equal value.  Again 500 penni in Finland and of stotinki in Bulgaria, of centesimi in
Italy and of half cents in Holland equal our dollar; but in China the small daily financial 
transactions are measured against a much smaller unit, their Cash, 1500 to 2000 of 
which are required to equal the United States dollar, their purchasing power fluctuating 
daily with the price of silver.
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In the Shantung province, when we inquired of the farmers the selling prices of their 
crops, their replies were given like this:  “Thirty-five strings of cash for 420 catty of 
wheat and twelve to fourteen strings of cash for 1000 catty of wheat straw.”  At this time,
according to my interpreter, the value of one string of cash was 40 cents Mexican, from 
which it appears that something like 250 of these coins were threaded on a string.  
Twice we saw a wheelbarrow heavily loaded with strings of cash being transported 
through the streets of Shanghai, lying exposed on the frame, suggesting chains of 
copper more than money.  At one of the go-downs or warehouses in Tsingtao, where 
freight was being transferred from a steamer, the carriers were receiving their pay in 
these coin.  The pay-master stood in the doorway with half a bushel of loose cash in a 
grain sack at his feet.  With one hand he received the bamboo tally-sticks from the 
stevedores and with the other paid the cash for service rendered.

Reference has been made to buying hot water.  In a sampan managed by a woman and
her daughter, who took us ashore, the middle section of the boat was furnished in the 
manner of a tiny sitting-room, and on the sideboard sat the complete embodiment of our
fireless cookers, keeping boiled water hot for making tea.  This device and the custom 
are here centuries old and throughout these countries boiled water, as tea, is the 
universal drink, adopted no doubt as a preventive measure against typhoid fever and 
allied diseases.  Few vegetables are eaten raw and nearly all foods are taken hot or 
recently cooked if not in some way pickled or salted.  Houseboat meat shops move 
among the many junks on the canals.  These were provided with a compartment 
communicating freely with the canal water where the fish were kept alive until sold.  At 
the street markets too, fish are kept alive in large tubs of water systematically aerated 
by the water falling from an elevated receptacle in a thin stream.  A live fish may even 
be sliced before the eyes of a purchaser and the unsold portion returned to the water.  
Poultry is largely retailed alive although we saw much of it dressed and cooked to a 
uniform rich brown, apparently roasted, hanging exposed in the markets of the very 
narrow streets in Canton, shaded from the hot sun under awnings admitting light 
overhead through translucent oyster-shell latticework.  Perhaps these fowl had been 
cooked in hot oil and before serving would be similarly heated.  At any rate it is perfectly
clear that among these people many very fundamental sanitary practices are rigidly 
observed.
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One fact which we do not fully understand is that, wherever we went, house flies were 
very few.  We never spent a summer with so little annoyance from them as this one in 
China, Korea and Japan.  It may be that our experience was exceptional but, if so, it 
could not be ascribed to the season of our visit for we have found flies so numerous in 
southern Florida early in April as to make the use of the fly brush at the table very 
necessary.  If the scrupulous husbanding of waste refuse so universally practiced in 
these countries reduces the fly nuisance and this menace to health to the extent which 
our experience suggests, here is one great gain.  We breed flies in countless millions 
each year, until they become an intolerable nuisance, and then expend millions of 
dollars on screens and fly poison which only ineffectually lessen the intensity and 
danger of the evil.

The mechanical appliances in use on the canals and in the shops of Canton 
demonstrate that the Chinese possess constructive ability of a high order, 
notwithstanding so many of these are of the simplest forms.  This statement is well 
illustrated in the simple yet efficient foot-power seen in Fig. 42, where a father and his 
two sons are driving an irrigation pump, lifting water at the rate of seven and a half acre-
inches per ten hours, and at a cost, including wage and food, of 36 to 45 cents, gold.  
Here, too, were large stern-wheel passenger boats, capable of carrying thirty to one 
hundred people, propelled by the same foot-power but laid crosswise of the stern, the 
men working in long single or double lines, depending on the size of the boat.  On these
the fare was one cent, gold, for a fifteen mile journey, a rate one-thirtieth our two-cent 
railway tariff.  The dredging and clearing of the canals and water channels in and about 
Canton is likewise accomplished with the same foot-power, often by families living on 
the dredge boats.  A dipper dredge is used, constructed of strong bamboo strips woven 
into the form of a sliding, two-horse road scraper, guided by a long bamboo handle.  
The dredge is drawn along the bottom by a rope winding about the projecting axle of the
foot-power, propelled by three or more people.  When the dipper reaches the axle and is
raised from the water it is swung aboard, emptied and returned by means of a long arm 
like the old well sweep, operated by a cord depending from the lower end of the lever, 
the dipper swinging from the other.  Much of the mud so collected from the canals and 
channels of the city is taken to the rice and mulberry fields, many square miles of which 
occupy the surrounding country.  Thus the channels are kept open, the fields grow 
steadily higher above flood level, while their productive power is maintained by the plant
food and organic matter carried in the sediment.
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The mechanical principle involved in the boy’s button buzz was applied in Canton and in
many other places for operating small drills as well as in grinding and polishing 
appliances used in the manufacture of ornamental ware.  The drill, as used for boring 
metal, is set in a straight shaft, often of bamboo, on the upper end of which is mounted 
a circular weight.  The drill is driven by a pair of strings with one end attached just 
beneath the momentum weight and the other fastened at the ends of a cross hand-bar, 
having a hole at its center through which the shaft carrying the drill passes.  Holding the 
drill in position for work and turning the shaft, the two cords are wrapped about it in such
a manner that simple downward pressure on the hand bar held in the two hands 
unwinds the cords and thus revolves the drill.  Relieving the pressure at the proper time 
permits the momentum of the revolving weight to rewind the cords and the next 
downward pressure brings the drill again into service.

IV

UP THE SI-KIANG, WEST RIVER

On the morning of March 10th we took passage on the Nanning for Wuchow, in 
Kwangsi province, a journey of 220 miles up the West river, or Sikiang.  The Nanning is 
one of two English steamers making regular trips between the two places, and it was 
the sister boat which in the summer of 1906 was attacked by pirates on one of her trips 
and all of the officers and first class passengers killed while at dinner.  The cause of this 
attack, it is said, or the excuse for it, was threatened famine resulting from destructive 
floods which had ruined the rice and mulberry crops of the great delta region and had 
prevented the carrying of manure and bean cake as fertilizers to the tea fields in the hill 
lands beyond, thus bringing ruin to three of the great staple crops of the region.  To 
avoid the recurrence of such tragedies the first class quarters on the Nanning had been 
separated from the rest of the ship by heavy iron gratings thrown across the decks and 
over the hatchways.  Armed guards stood at the locked gateways, and swords were 
hanging from posts under the awnings of the first cabin quarters, much as saw and ax in
our passenger coaches.  Both British and Chinese gunboats were patrolling the river; all
Chinese passengers were searched for concealed weapons as they came aboard, even
though Government soldiers, and all arms taken into custody until the end of the 
journey.  Several of the large Chinese merchant junks which were passed, carrying 
valuable cargoes on the river, were armed with small cannon and when riding by rail 
from Canton to Sam Shui, a government pirate detective was in our coach.
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The Sikiang is one of the great rivers of China and indeed of the world.  Its width at 
Wuchow at low water was nearly a mile and our steamer anchored in twenty-four feet of
water to a floating dock made fast by huge iron chains reaching three hundred feet up 
the slope to the city proper, thus providing for a rise of twenty-six feet in the river at its 
flood stage during the rainy season.  In a narrow section of river where it winds through 
Shui Hing gorge, the water at low stage has a depth of more than twenty-five fathoms, 
too deep for anchorage, so in times of prospective fog, boats wait for clearing weather.  
Fluctuations in the height of the river limit vessels passing up to Wuchow to those 
drawing six and a half feet of water during the low stage, and at high stage to those 
drawing sixteen feet.

When the West river emerges from the high lands, with its burden of silt, to join its 
waters with those of the North and East rivers, it has entered a vast delta plain some 
eighty miles from east to west and nearly as many from north to south, and this has 
been canalized, diked, drained and converted into the most productive of fields, bearing 
three or more crops each year.  As we passed westward through this delta region the 
broad flat fields, surrounded by dikes to protect them against high water, were being 
plowed and fitted for the coming crop of rice.  In many places the dikes which checked 
off the fields were planted with bananas and in the distance gave the appearance of 
extensive orchards completely occupying the ground.  Except for the water and the 
dikes it was easy to imagine that we were traversing one of our western prairie sections 
in the early spring, at seeding time, the scattered farm villages here easily suggested 
distant farmsteads; but a nearer approach to the houses showed that the roofs and 
sides were thatched with rice straw and stacks were very numerous about the 
buildings.  Many tide gates were set in the dikes, often with double trunks.

At times we approached near enough to the fields to see how they were laid out.  From 
the gates long canals, six to eight feet wide, led back sometimes eighty or a hundred 
rods.  Across these and at right angles, head channels were cut and between them the 
fields were plowed in long straight lands some two rods wide, separated by water 
furrows.  Many of the fields were bearing sugar cane standing eight feet high.  The 
Chinese do no sugar refining but boil the sap until it will solidify, when it is run into cakes
resembling chocolate or our brown maple sugar.  Immense quantities of sugar cane, 
too, are exported to the northern provinces, in bundles wrapped with matting or other 
cover, for the retail markets where it is sold, the canes being cut in short sections and 
sometimes peeled, to be eaten from the hands as a confection.

Much of the way this water-course was too broad to permit detailed study of field 
conditions and crops, even with a glass.  In such sections the recent dikes often have 
the appearance of being built from limestone blocks but a closer view showed them 
constructed from blocks of the river silt cut and laid in walls with slightly sloping faces.  
In time however the blocks weather and the dikes become rounded earthen walls.
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We passed two men in a boat, in charge of a huge flock of some hundreds of yellow 
ducklings.  Anchored to the bank was a large houseboat provided with an all-around, 
over-hanging rim and on board was a stack of rice straw and other things which 
constituted the floating home of the ducks.  Both ducks and geese are reared in this 
manner in large numbers by the river population.  When it is desired to move to another 
feeding ground a gang plank is put ashore and the flock come on board to remain for 
the night or to be landed at another place.

About five hours journey westward in this delta plain, where the fields lie six to ten feet 
above the present water stage, we reached the mulberry district.  Here the plants are 
cultivated in rows about four feet apart, having the habit of small shrubs rather than of 
trees, and so much resembling cotton that our first impression was that we were in an 
extensive cotton district.  On the lower lying areas, surrounded by dikes, some fields 
were laid out in the manner of the old Italian or English water meadows, with a shallow 
irrigation furrow along the crest of the bed and much deeper drainage ditches along the 
division line between them.  Mulberries were occupying the ground before the freshly 
cut trenches we saw were dug, and all the surface between the rows had been evenly 
overlaid with the fresh earth removed with the spade, the soil lying in blocks essentially 
unbroken.  In Fig. 43 may be seen the mulberry crop on a similarly treated surface, 
between Canton and Samshui, with the earth removed from the trenches laid evenly 
over the entire surface between and around the plants, as it came from the spade.

At frequent intervals along the river, paths and steps were seen leading to the water and
within a distance of a quarter of a mile we counted thirty-one men and women carrying 
mud in baskets on bamboo poles swung across their shoulders, the mud being taken 
from just above the water line.  The disposition of this material we could not see as it 
was carried beyond a rise in ground.  We have little doubt that the mulberry fields were 
being covered with it.  It was here that a rain set in and almost like magic the fields 
blossomed out with great numbers of giant rain hats and kittysols, where people had 
been unobserved before.  From one o’clock until six in the afternoon we had traveled 
continuously through these mulberry fields stretching back miles from our line of travel 
on either hand, and the total acreage must have been very large.  But we had now 
nearly reached the margin of the delta and the mulberries changed to fields of grain, 
beans, peas and vegetables.

After leaving the delta region the balance of the journey to Wuchow was through a hill 
country, the slopes rising steeply from near the river bank, leaving relatively little tilled or
readily tillable land.  Rising usually five hundred to a thousand feet, the sides and 
summits of the rounded, soil-covered hills were generally clothed with a short 
herbaceous growth and small scattering trees, oftenest pine, four to sixteen feet high, 
Fig. 44 being a typical landscape of the region.
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In several sections along the course of this river there are limited areas of intense 
erosion where naked gulleys of no mean magnitude have developed but these were 
exceptions and we were continually surprised at the remarkable steepness of the 
slopes, with convexly rounded contours almost everywhere, well mantled with soil, 
devoid of gulleys and completely covered with herbaceous growth dotted with small 
trees.  The absence of forest growth finds its explanation in human influence rather than
natural conditions.

Throughout the hill-land section of this mighty river the most characteristic and 
persistent human features were the stacks of brush-wood and the piles of stove wood 
along the banks or loaded upon boats and barges for the market.  The brush-wood was 
largely made from the boughs of pine, tied into bundles and stacked like grain.  The 
stove wood was usually round, peeled and made from the limbs and trunks of trees two 
to five inches in diameter.  All this fuel was coming to the river from the back country, 
sent down along steep slides which in the distance resemble paths leading over hills but
too steep for travel.  The fuel was loaded upon large barges, the boughs in the form of 
stacks to shed rain but with a tunnel leading into the house of the boat about which they
were stacked, while the wood was similarly corded about the dwelling, as seen in Fig. 
44.  The wood was going to Canton and other delta cities while the pine boughs were 
taken to the lime and cement kilns, many of which were located along the river.  
Absolutely the whole tree, including the roots and the needles, is saved and burned; no 
waste is permitted.

The up-river cargo of the Nanning was chiefly matting rush, taken on at Canton, tied in 
bundles like sheaves of wheat.  It is grown upon the lower, newer delta lands by 
methods of culture similar to those applied to rice, Fig. 45 showing a field as seen in 
Japan.

The rushes were being taken to one of the country villages on a tributary of the Sikiang 
and the steamer was met by a flotilla of junks from this village, some forty-five miles up 
the stream, where the families live who do the weaving.  On the return trip the flotilla 
again met the steamer with a cargo of the woven matting.  In keeping record of 
packages transferred the Chinese use a simple and unique method.  Each carrier, with 
his two bundles, received a pair of tally sticks.  At the gang-plank sat a man with a tally-
case divided into twenty compartments, each of which could receive five, but no more, 
tallies.  As the bundles left the steamer the tallies were placed in the tally-case until it 
contained one hundred, when it was exchanged for another.

Wuchow is a city of some 65,000 inhabitants, standing back on the higher ground, not 
readily visible from the steamer landing nor from the approach on the river.  On the 
foreground, across which stretched the anchor chains of the dock, was living a floating 
population, many in shelters less substantial than Indian wigwams, but engaged in a 
great variety of work, and many water buffalo had been tied for the night along the 
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anchor chains.  Before July much of this area would lie beneath the flood waters of the 
Sikiang.
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Here a ship builder was using his simple, effective bow-brace, boring holes for the 
dowel pins in the planking for his ship, and another was bending the plank to the proper 
curvature.  The bow-brace consisted of a bamboo stalk carrying the bit at one end and a
shoulder rest at the other.  Pressing the bit to its work with the shoulder, it was driven 
with the string of a long bow wrapped once around the stalk by drawing the bow back 
and forth, thus rapidly and readily revolving the bit.

The bending of the long, heavy plank, four inches thick and eight inches wide, was more
simple still, It was saturated with water and one end raised on a support four feet above 
the ground.  A bundle of burning rice straw moved along the under side against the wet 
wood had the effect of steaming the wood and the weight of the plank caused it to 
gradually bend into the shape desired.  Bamboo poles are commonly bent or 
straightened in this manner to suit any need and Fig. 46 shows a wooden fork shaped in
the manner described from a small tree having three main branches.  This fork is in the 
hands of my interpreter and was used by the woman standing at the right, in turning 
wheat.

When the old ship builder had finished shaping his plank he sat down on the ground for 
a smoke.  His pipe was one joint of bamboo stem a foot long, nearly two inches in 
diameter and open at one end.  In the closed end, at one side, a small hole was bored 
for draft.  A charge of tobacco was placed in the bottom, the lips pressed into the open 
end and the pipe lighted by suction, holding a lighted match at the small opening.  To 
enjoy his pipe the bowl rested on the ground between his legs.  With his lips in the bowl 
and a long breath, he would completely fill his lungs, retaining the smoke for a time, 
then slowly expire and fill the lungs again, after an interval of natural breathing.

On returning to Canton we went by rail, with an interpreter, to Samshui, visiting fields 
along the way, and Fig. 47 is a view of one landscape.  The woman was picking roses 
among tidy beds of garden vegetables.  Beyond her and in front of the near building are 
two rows of waste receptacles.  In the center background is a large “go-down”, in 
function that of our cold storage warehouse and in part that of our grain elevator for 
rice.  In them, too, the wealthy store their fur-lined winter garments for safe keeping.  
These are numerous in this portion of China and the rank of a city is indicated by their 
number.  The conical hillock is a large near-by grave mound and many others serrate 
the sky line on the hill beyond.

In the next landscape, Fig. 48, a crop of winter peas, trained to canes, are growing on 
ridges among the stubble of the second crop of rice, In front is one canal, the double 
ridge behind is another and a third canal extends in front of the houses.  Already 
preparations were being made for the first crop of rice, fields were being flooded and 
fertilized.  One such is seen in Fig. 49, where a laborer was engaged at the time in 
bringing stable manure, wading into the water to empty the baskets.
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Two crops of rice are commonly grown each year in southern China and during the 
winter and early spring, grain, cabbage, rape, peas, beans, leeks and ginger may 
occupy the fields as a third or even fourth crop, making the total year’s product from the 
land very large; but the amount of thought, labor and fertilizers given to securing these 
is even greater and beyond anything Americans will endure.  How great these efforts 
are will be appreciated from what is seen in Fig. 50, representing two fields thrown into 
high ridges, planted to ginger and covered with straw.  All of this work is done by hand 
and when the time for rice planting comes every ridge will again be thrown down and 
the surface smoothed to a water level.  Even when the ridges and beds are not thrown 
down for the crops of rice, the furrows and the beds will change places so that all the 
soil is worked over deeply and mainly through hand labor.  The statement so often 
made, that these people only barely scratch the surface of their fields with the crudest of
tools is very far from the truth, for their soils are worked deeply and often, 
notwithstanding the fact that their plowing, as such, may be shallow.

Through Dr. John Blumann of the missionary hospital at Tungkun, east from Canton, we
learned that the good rice lands there a few years ago sold at $75 to $130 per acre but 
that prices are rising rapidly.  The holdings of the better class of farmers there are ten to 
fifteen mow—one and two-thirds to two and a half acres—upon which are maintained 
families numbering six to twelve.  The day’s wage of a carpenter or mason is eleven to 
thirteen cents of our currency, and board is not included, but a day’s ration for a laboring
man is counted worth fifteen cents, Mexican, or less than seven cents, gold.

Fish culture is practiced in both deep and shallow basins, the deep permanent ones 
renting as high as $30 gold, per acre.  The shallow basins which can be drained in the 
dry season are used for fish only during the rainy period, being later drained and 
planted to some crop.  The permanent basins have often come to be ten or twelve feet 
deep, increasing with long usage, for they are periodically drained by pumping and the 
foot or two of mud which has accumulated, removed and sold as fertilizer to planters of 
rice and other crops.  It is a common practice, too, among the fish growers, to fertilize 
the ponds, and in case a foot path leads alongside, screens are built over the water to 
provide accommodation for travelers.  Fish reared in the better fertilized ponds bring a 
higher price in the market.  The fertilizing of the water favors a stronger growth of food 
forms, both plant and animal, upon which the fish live and they are better nourished, 
making a more rapid growth, giving their flesh better qualities, as is the case with well 
fed animals.

In the markets where fish are exposed for sale they are often sliced in halves lengthwise
and the cut surface smeared with fresh blood.  In talking with Dr. Blumann as to the 
reason for this practice he stated that the Chinese very much object to eating meat that 
is old or tainted and that he thought the treatment simply had the effect of making the 
fish look fresher.  I question whether this treatment with fresh blood may not have a real 
antiseptic effect and very much doubt that people so shrewd as the Chinese would be 
misled by such a ruse.
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V

Extent of canalization and
surface fitting of fields

On the evening of March 15th we left Canton for Hongkong and the following day 
embarked again on the Tosa Maru for Shanghai.  Although our steamer stood so far to 
sea that we were generally out of sight of land except for some off-shore islands, the 
water was turbid most of the way after we had crossed the Tropic of Cancer off the 
mouth of the Han river at Swatow.  Over a sea bottom measuring more than six hundred
miles northward along the coast, and perhaps fifty miles to sea, unnumbered acre-feet 
of the richest soil of China are being borne beyond the reach of her four hundred 
millions of people and the children to follow them.  Surely it must be one of the great 
tasks of future statesmanship, education and engineering skill to divert larger amounts 
of such sediments close along inshore in such manner as to add valuable new land 
annually to the public domain, not alone in China but in all countries where large 
resources of this type are going to waste.

In the vast Cantonese delta plains which we had just left, in the still more extensive 
ones of the Yangtse kiang to which we were now going, and in those of the shifting 
Hwang ho further north, centuries of toiling millions have executed works of almost 
incalculable magnitude, fundamentally along such lines as those just suggested.  They 
have accomplished an enormous share of these tasks by sheer force of body and will, 
building levees, digging canals, diverting the turbid waters of streams through them and 
then carrying the deposits of silt and organic growth out upon the fields, often borne 
upon the shoulders of men in the manner we have seen.

It is well nigh impossible, by word or map, to convey an adequate idea of the magnitude
of the systems of canalization and delta and other lowland reclamation work, or of the 
extent of surface fitting of fields which have been effected in China, Korea and Japan 
through the many centuries, and which are still in progress.  The lands so reclaimed and
fitted constitute their most enduring asset and they support their densest populations.  
In one of our journeys by houseboat on the delta canals between Shanghai and 
Hangchow, in China, over a distance of 117 miles, we made a careful record of the 
number and dimensions of lateral canals entering and leaving the main one along which
our boat-train was traveling.  This record shows that in 62 miles, beginning north of 
Kashing and extending south to Hangchow, there entered from the west 134 and there 
left on the coast side 190 canals.  The average width of these canals, measured along 
the water line, we estimated at 22 and 19 feet respectively on the two sides.  The height
of the fields above the water level ranged from four to twelve feet, during the April and 
May stage of water.  The depth of water, after we entered the Grand Canal, often 
exceeded six feet and our best judgment would place the average depth of all canals in 
this part of China at more than eight feet below the level of the fields.
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In Fig. 51, representing an area of 718 square miles in the region traversed, all lines 
shown are canals, but scarcely more than one-third of those present are shown on the 
map.  Between A, where we began our records, before reaching Kashing, and B, near 
the left margin of the map, there were forty-three canals leading in from the up-country 
side, instead of the eight shown, and on the coast side there were eighty-six leading 
water out into the delta plain toward the coast, instead of the twelve shown.  Again, on 
one of our trips by rail, from Shanghai to Nanking, we made a similar record of the 
number of canals seen from the train, close along the track, and the notes show, in a 
distance of 162 miles, 593 canals between Lungtan and Nansiang.  This is an average 
of more than three canals per mile for this region and that between Shanghai and 
Hangchow.

The extent, nature and purpose of these vast systems of internal improvement may be 
better realized through a study of the next two sketch maps.  The first, Fig. 52, 
represents an area 175 by 160 miles, of which the last illustration is the portion 
enclosed in the small rectangle.  On this area there are shown 2,700 miles of canals 
and only about one-third of the canals shown in Fig. 51 are laid down on this map, and 
according to our personal observations there are three times as many canals as are 
shown on the map of which Fig. 51 represents a part.  It is probable, therefore, that 
there exists today in the area of Fig. 52 not less than 25,000 miles of canals.

In the next illustration, Fig. 53, an area of northeast China, 600 by 725 miles, is 
represented.  The unshaded land area covers nearly 200,000 square miles of alluvial 
plain.  This plain is so level that at Ichang, nearly a thousand miles up the Yangtse, the 
elevation is only 130 feet above the sea.  The tide is felt on the river to beyond Wuhu, 
375 miles from the coast.  During the summer the depth of water in the Yangtse is 
sufficient to permit ocean vessels drawing twenty-five feet of water to ascend six 
hundred miles to Hankow, and for smaller steamers to go on to Ichang, four hundred 
miles further.

The location, in this vast low delta and coastal plain, of the system of canals already 
described, is indicated by the two rectangles in the south-east corner of the sketch map,
Fig. 53.  The heavy barred black line extending from Hangchow in the south to Tientsin 
in the north represents the Grand Canal which has a length of more than eight hundred 
miles.  The plain, east of this canal, as far north as the mouth of the Hwang ho in 1852, 
is canalized much as is the area shown in Fig. 52.  So, too, is a large area both sides of 
the present mouth of the same river in Shantung and Chihli, between the canal and the 
coast.  Westward, up the Yangtse valley, the provinces of Anhwei, Kiangsi, Hunan and 
Hupeh have very extensive canalized tracts, probably exceeding 28,000 square miles in
area, and Figs. 54 and 55 are two views in this more western region.  Still further west, 
in Szechwan province, is the Chengtu plain, thirty by seventy miles, with what has been 
called “the most remarkable irrigation system in China.”
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Westward beyond the limits of the sketch map, up the Hwang ho valley, there is a reach 
of 125 miles of irrigated lands about Ninghaifu, and others still farther west, at 
Lanchowfu and at Suchow where the river has attained an elevation of 5,000 feet, in 
Kansu province; and there is still to be named the great Canton delta region.  A 
conservative estimate would place the miles of canals and leveed rivers in China, Korea
and Japan equal to eight times the number represented in Fig. 52.  Fully 200,000 miles 
in all.  Forty canals across the United States from east to west and sixty from north to 
south would not equal, in number of miles those in these three countries today.  Indeed, 
it is probable that this estimate is not too large for China alone.

As adjuncts to these vast canalization works there have been enormous amounts of 
embankment, dike and levee construction.  More than three hundred miles of sea wall 
alone exist in the area covered by the sketch map, Fig. 52.  The east bank of the Grand 
Canal, between Yangchow and Hwaianfu, is itself a great levee, holding back the waters
to the west above the eastern plain, diverting them south, into the Yangtse kiang.  But it 
is also provided with spillways for use in times of excessive flood, permitting waters to 
discharge eastward.  Such excess waters however are controlled by another dike with 
canal along its west side, some forty miles to the east, impounding the water in a series 
of large lakes until it may gradually drain away.  This area is seen in Fig. 53, north of the
Yangtse river.

Along the banks of the Yangtse, and for many miles along the Hwang ho, great levees 
have been built, some-times in reinforcing series of two or three at different distances 
back from the channel where the stream bed is above the adjacent country, in order to 
prevent widespread disaster and to limit the inundated areas in times of unusual flood.  
In the province of Hupeh, where the Han river flows through two hundred miles of low 
country, this stream is diked on both sides throughout the whole distance, and in a 
portion of its course the height of the levees reaches thirty feet or more.  Again, in the 
Canton delta region there are other hundreds of miles of sea wall and dikes, so that the 
aggregate mileage of this type of construction works in the Empire can only be 
measured in thousands of miles.

In addition to the canal and levee construction works there are numerous impounding 
reservoirs which are brought into requisition to control overflow waters from the great 
streams.  Some of these reservoirs, like Tungting lake in Hupeh and Poyang in Hunan, 
have areas of 2,000 and 1,800 square miles respectively and during the heaviest rainy 
seasons each may rise through twenty to thirty feet, Then there are other large and 
small lakes in the coastal plain giving an aggregate reservoir area exceeding 13,000 
square miles, all of which are brought into service in controlling flood waters, all of which
are steadily filling with the sediments brought from the far away uncultivable mountain 
slopes and which are ultimately destined to become rich alluvial plains, doubtless to be 
canalized in the manner we have seen.
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There is still another phase of these vast construction works which has been of the 
greatest moment in increasing the maintenance capacity of the Empire,—the wresting 
from the flood waters of the enormous volumes of silt which they carry, depositing it 
over the flooded areas, in the canals and along the shores in such manner as to add to 
the habitable and cultivable land.  Reference has been made to the rapid growth of 
Chungming island in the mouth of the Yangtse kiang, and the million people now finding 
homes on the 270 square miles of newly made land which now has its canals, as may 
be seen in the upper margin of Fig. 52.  The city of Shanghai, as its name signifies, 
stood originally on the seashore, which has now grown twenty miles to the northward 
and to the eastward.  In 220 B. C. the town of Putai in Shantung stood one-third of a 
mile from the sea, but in 1730 it was forty-seven miles inland, and is forty-eight miles 
from the shore today.

Sienshuiku, on the Pei ho, stood upon the seashore in 500 A. D. We passed the city, on 
our way to Tientsin, eighteen miles inland.  The dotted line laid in from the coast of the 
Gulf of Chihli in Fig. 53 marks one historic shore line and indicates a general growth of 
land eighteen miles to seaward.

Besides these actual extensions of the shore lines the centuries of flooding of lakes and
low lying lands has so filled many depressions as to convert large areas of swamp into 
cultivated fields.  Not only this, but the spreading of canal mud broadcast over the 
encircled fields has had two very important effects,—namely, raising the level of the low 
lying fields, giving them better drainage and so better physical condition, and adding 
new plant food in the form of virgin soil of the richest type, thus contributing to the 
maintenance of soil fertility, high maintenance capacity and permanent agriculture 
through all the centuries.

These operations of maintenance and improvement had a very early inception; they 
appear to have persisted throughout the recorded history of the Empire and are in 
vogue today.  Canals of the type illustrated in Figs. 51 and 52 have been built between 
1886 and 1901, both on the extensions of Chungming island and the newly formed main
land to the north, as is shown by comparison of Stieler’s atlas, revised in 1886, with the 
recent German survey.

Earlier than 2255 B. C., more than 4100 years ago, Emperor Yao appointed “The Great”
Yu “Superintendent of Works” and entrusted him with the work of draining off the waters 
of disastrous floods and of canalizing the rivers, and he devoted thirteen years to this 
work.  This great engineer is said to have written several treatises on agriculture and 
drainage, and was finally called, much against his wishes, to serve as Emperor during 
the last seven years of his life.
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The history of the Hwang ho is one of disastrous floods and shiftings of its course, 
which have occurred many times in the years since before the time of the Great Yu, who
perhaps began the works perpetuated today.  Between 1300 A. D. and 1852 the Hwang 
ho emptied into the Yellow Sea south of the highlands of Shantung, but in that year, 
when in unusual flood, it broke through the north levees and finally took its present 
course, emptying again into the Gulf of Chihli, some three hundred miles further north.  
Some of these shiftings of course of the Hwang ho and of the Yangtse kiang are 
indicated in dotted lines on the sketch map, Fig. 53, where it may he seen that the 
Hwang ho during 146 years, poured its waters into the sea as far north as Tientsin, 
through the mouth of the Pei ho, four hundred miles to the northward of its mouth in 
1852.

This mighty river is said to carry at low stage, past the city of Tsinan in Shantung, no 
less than 4,000 cubic yards of water per second, and three times this volume when 
running at flood.  This is water sufficient to inundate thirty-three square miles of level 
country ten feet deep in twenty-four hours.  What must be said of the mental status of a 
people who for forty centuries have measured their strength against such a Titan racing 
past their homes above the level of their fields, confined only between walls of their own
construction?  While they have not always succeeded in controlling the river, they have 
never failed to try again.  In 1877 this river broke its banks, inundating a vast. area, 
bringing death to a million people.  Again, as late as 1898, fifteen hundred villages to the
northeast of Tsinan and a much larger area to the southwest of the same city were 
devastated by it, and it is such events as these which have won for the river the names 
“China’s Sorrow,” “The Ungovernable” and “The Scourge of the Sons of Han.”

The building of the Grand Canal appears to have been a comparatively recent event in 
Chinese history.  The middle section, between the Yangtse and Tsingkiangpu, is said to 
have been constructed about the sixth century B. C.; the southern section, between 
Chingkiang and Hangchow, during the years 605 to 617 A. D.; but the northern section, 
from the channel of the Hwang ho deserted in 1852, to Tientsin, was not built until the 
years 1280-1283.

While this canal has been called by the Chinese Yu ho (Imperial river), Yun ho 
(Transport river) or Yunliang ho (Tribute bearing river) and while it has connected the 
great rivers coming down from the far interior into a great water-transport system, this 
feature of construction may have been but a by-product of the great dominating purpose
which led to the vast internal improvements in the form of canals, dikes, levees and 
impounding reservoirs so widely scattered, so fully developed and so effectively 
utilized.  Rather the master purpose must have been maintenance for the increasing 
flood of humanity.  And I am willing to grant to the Great Yu, with his finger on the pulse 
of the nation, the power to project his vision four thousand years into the future of his 
race and to formulate some of the measures which might he inaugurated to grow with 
the years and make certain perpetual maintenance for those to follow.
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The exhaustion of cultivated fields must always have been the most fundamental, vital 
and difficult problem of all civilized people and it appears clear that such canalization as 
is illustrated in Figs. 51 and 52 may have been primarily initial steps in the reclamation 
of delta and overflow lands.  At any rate, whether deliberately so planned or not, the 
canalization of the delta and overflow plains of China has been one of the most 
fundamental and fruitful measures for the conservation of her national resources that 
they could have taken, for we are convinced that this oldest nation in the world has thus 
greatly augmented the extension of its coastal plains, conserving and building out of the
waste of erosion wrested from the great streams, hundreds of square miles of the 
richest and most enduring of soils, and we have little doubt that were a full and accurate
account given of human influence upon the changes in this remarkable region during 
the last four thousand years it would show that these gigantic systems of canalization 
have been matters of slow, gradual growth, often initiated and always profoundly 
influenced by the labors of the strong, patient, persevering, thoughtful but ever silent 
husband-men in their efforts to acquire homes and to maintain the productive power of 
their fields.

Nothing appears more clear than that the greatest material problem which can engage 
the best thought of China today is that of perfecting, extending and perpetuating the 
means for controlling her flood waters, for better draining of her vast areas of low land, 
and for utilizing the tremendous loads of silt borne by her streams more effectively in 
fertilizing existing fields and in building and reclaiming new land.  With her millions of 
people needing homes and anxious for work; who have done so much in land building, 
in reclamation and in the maintenance of soil fertility, the government should give 
serious thought to the possibility of putting large numbers of them at work, effectively 
directed by the best engineering skill.  It must now be entirely practicable, with 
engineering skill and mechanical appliances, to put the Hwang ho, and other rivers of 
China subject to overflow, completely under control.  With the Hwang ho confined to its 
channel, the adjacent low lands can be better drained by canalization and freed from 
the accumulating saline deposits which are rendering them sterile.  Warping may be 
resorted to during the flood season to raise the level of adjacent low-lying fields, 
rendering them at the same time more fertile.  Where the river is running above the 
adjacent plains there is no difficulty in drawing off the turbid water by gravity, under 
controlled conditions, into diked basins, and even in compelling the river to buttress its 
own levees.  There is certainly great need and great opportunity for China to make still 
better and more efficient her already wonderful transportation canals and those devoted
to drainage, irrigation and fertilization.
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In the United States, along the same lines, now that we are considering the 
development of inland waterways, the subject should be surveyed broadly and much 
careful study may well be given to the works these old people have developed and 
found serviceable through so many centuries.  The Mississippi is annually bearing to the
sea nearly 225,000 acre-feet of the most fertile sediment, and between levees along a 
raised bed through two hundred miles of country subject to inundation.  The time is here
when there should he undertaken a systematic diversion of a large part of this fertile soil
over the swamp areas, building them into well drained, cultivable, fertile fields provided 
with waterways to serve for drainage, irrigation, fertilization and transportation.  These 
great areas of swamp land may thus be converted into the most productive rice and 
sugar plantations to be found anywhere in the world, and the area made capable of 
maintaining many millions of people as long as the Mississippi endures, bearing its 
burden of fertile sediment.

But the conservation and utilization of the wastes of soil erosion, as applied in the delta 
plain of China, stupendous as this work has been, is nevertheless small when 
measured by the savings which accrue from the careful and extensive fitting of fields so 
largely practiced, which both lessens soil erosion and permits a large amount of soluble 
and suspended matter in the run-off to be applied to, and retained upon, the fields 
through their extensive systems of irrigation.  Mountainous and hilly as are the lands of 
Japan, 11,000 square miles of her cultivated fields in the main islands of Honshu, 
Kyushu and Shikoku have been carefully graded to water level areas bounded by 
narrow raised rims upon which sixteen or more inches of run-off water, with its 
suspended and soluble matters, may be applied, a large part of which is retained on the
fields or utilized by the crop, while surface erosion is almost completely prevented.  The 
illustrations, Figs. 11, 12 and 13 show the application of the principle to the larger and 
more level fields, and in Figs. 151, 152 and 225 may be seen the practice on steep 
slopes.

If the total area of fields graded practically to a water level in Japan aggregates 11,000 
square miles, the total area thus surface fitted in China must be eight or tenfold this 
amount.  Such enormous field erosion as is tolerated at the present time in our southern
and south Atlantic states is permitted nowhere in the Far East, so far as we observed, 
not even where the topography is much steeper.  The tea orchards as we saw them on 
the steeper slopes, not level-terraced, are often heavily mulched with straw which 
makes erosion, even by heavy rains impossible, while the treatment retains the rain 
where it falls, giving the soil opportunity to receive it under the impulse of both capillarity
and gravity, and with it the soluble ash ingredients leached from the straw.  The straw 
mulches we
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saw used in this manner were often six to eight inches deep, thus constituting a 
dressing of not less than six tons per acre, carrying 140 pounds of soluble potassium 
and 12 pounds of phosphorus.  The practice, therefore, gives at once a good fertilizing, 
the highest conservation and utilization of rainfall, and a complete protection against soil
erosion.  It is a multum in parvo treatment which characterizes so many of the practices 
of these people, which have crystallized from twenty centuries of high tension 
experience.

In the Kiangsu and Chekiang provinces as elsewhere in the densely populated portions 
of the Far East, we found almost all of the cultivated fields very nearly level or made so 
by grading.  Instances showing the type of this grading in a comparatively level country 
are seen in Figs. 56 and 57.  By this preliminary surface fitting of the fields these people
have reduced to the lowest possible limit the waste of soil fertility by erosion and surface
leaching.  At the same time they are able to retain upon the field, uniformly distributed 
over it, the largest part of the rainfall practicable, and to compel a much larger 
proportion of the necessary run off to leave by under-drainage than would be possible 
otherwise, conveying the plant food developed in the surface soil to the roots of the 
crops, while they make possible a more complete absorption and retention by the soil of
the soluble plant food materials not taken up.  This same treatment also furnishes the 
best possible conditions for the application of water to the fields when supplemental 
irrigation would be helpful, and for the withdrawal of surplus rainfall by surface drainage,
should this be necessary.

Besides this surface fitting of fields there is a wide application of additional methods 
aiming to conserve both rainfall and soil fertility, one of which is illustrated in Fig. 58, 
showing one end of a collecting reservoir.  There were three of these reservoirs in 
tandem, connected with each other by surface ditches and with an adjoining canal.  
About the reservoir the level field is seen to be thrown into beds with shallow furrows 
between the long narrow ridges.  The furrows are connected by a head drain around the
margin of the reservoir and separated from it by a narrow raised rim.  Such a reservoir 
may be six to ten feet deep but can be completely drained only by pumping or by 
evaporation during the dry season.  Into such reservoirs the excess surface water is 
drained where all suspended matter carried from the field collects and is returned, either
directly as an application of mud or as material used in composts.  In the preparation of 
composts, pits are dug near the margin of the reservoir, as seen in the illustration, and 
into them are thrown coarse manure and any roughage in the form of stubble or other 
refuse which may be available, these materials being saturated with the soft mud 
dipped from the bottom of the reservoir.

In all of the provinces where canals are abundant they also serve as reservoirs for 
collecting surface washings and along their banks great numbers of compost pits are 
maintained and repeatedly filled during the season, for use on the fields as the crops 
are changed.  Fig. 59 shows two such pits on the bank of a canal, already filled.
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In other cases, as in the Shantung province, illustrated in Fig. 60, the surface of the field
may be thrown into broad leveled lands separated and bounded by deep and wide 
trenches into which the excess water of very heavy rains may collect.  As we saw them 
there was no provision for draining the trenches and the water thus collected either 
seeps away or evaporates, or it may be returned in part by underflow and capillary rise 
to the soil from which it was collected, or be applied directly for irrigation by pumping.  In
this province the rains may often be heavy but the total fall for the year is small, being 
little more than twenty-four inches hence there is the greatest need for its conservation, 
and this is carefully practiced.

VI

Some customs of the common
people

The Tosa Maru brought us again into Shanghai March 20th, just in time for the first 
letters from home.  A ricksha man carried us and our heavy valise at a smart trot from 
the dock to the Astor House more than a mile, for 8.6 cents, U. S. currency, and more 
than the conventional price for the service rendered.  On our way we passed several 
loaded carryalls of the type seen in Fig. 61, on which women were riding for a fare one-
tenth that we had paid, but at a slower pace and with many a jolt.

The ringing chorus which came loud and clear when yet half a block away announced 
that the pile drivers were still at work on the foundation for an annex to the Astor House,
and so were they on May 27th when we returned from the Shantung province, 88 days 
after we saw them first, but with the task then practically completed.  Had the eighteen 
men labored continuously through this interval, the cost of their services to the 
contractor would have been but $205.92.  With these conditions the engine-driven pile 
driver could not compete.  All ordinary labor here receives a low wage.  In the Chekiang 
province farm labor employed by the year received $30 and board, ten years ago, but 
now is receiving $50.  This is at the rate of about $12.90 and $21.50, gold, materially 
less than there is paid per month in the United States.  At Tsingtao in the Shantung 
province a missionary was paying a Chinese cook ten dollars per month, a man for 
general work nine dollars per month, and the cook’s wife, for doing the mending and 
other family service, two dollars per month, all living at home and feeding themselves.  
This service rendered for $9.03, gold, per month covers the marketing, all care of the 
garden and lawn as well as all the work in the house.  Missionaries in China find such 
servants reliable and satisfactory, and trust them with the purse and the marketing for 
the table, finding them not only honest but far better at a bargain and at economical 
selection than themselves.
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We had a soil tube made in the shops of a large English ship building and repair firm, 
employing many hundred Chinese as mechanics, using the most modern and complex 
machinery, and the foreman stated that as soon as the men could understand well 
enough to take orders they were even better shop hands than the average in Scotland 
and England.  An educated Chinese booking clerk at the Soochow railway station in 
Kiangsu province was receiving a salary of $10.75, gold, per month.  We had inquired 
the way to the Elizabeth Blake hospital and he volunteered to escort us and did so, the 
distance being over a mile.

He would accept no compensation, and yet I was an entire stranger, without introduction
of any kind.  Everywhere we went in China, the laboring people appeared generally 
happy and contented if they have something to do, and showed clearly that they were 
well nourished.  The industrial classes are thoroughly organized, having had their guilds
or labor unions for centuries and it is not at all uncommon for a laborer who is known to 
have violated the rules of his guild to be summarily dealt with or even to disappear 
without questions being asked.  In going among the people, away from the lines of 
tourist travel, one gets the impression that everybody is busy or is in the harness ready 
to be busy.  Tramps of our hobo type have few opportunities here and we doubt if one 
exists in either of these countries.  There are people physically disabled who are asking 
alms and there are organized charities to help them, but in proportion to the total 
population these appear to be fewer than in America or Europe.  The gathering of 
unfortunates and habitual beggars about public places frequented by people of leisure 
and means naturally leads tourists to a wrong judgment regarding the extent of these 
social conditions.  Nowhere among these densely crowded people, either Chinese, 
Japanese or Korean, did we see one intoxicated, but among Americans and Europeans 
many instances were observed.  All classes and both sexes use tobacco and the 
British-American Tobacco Company does a business in China amounting to millions of 
dollars annually.

During five months among these people we saw but two children in a quarrel.  The two 
little boys were having their trouble on Nanking road, Shanghai, where, grasping each 
other’s pigtails, they tussled with a vengeance until the mother of one came and parted 
their ways.

Among the most frequent sights in the city streets are the itinerant vendors of hot foods 
and confections.  Stove, fuel, supplies and appliances may all be carried on the 
shoulders, swinging from a bamboo pole.  The mother in Fig. 63 was quite likely thus 
supporting her family and the children are seen at lunch, dressed in the blue and white 
calico prints so generally worn by the young.  The printing of this calico by the very 
ancient, simple yet effective method we witnessed in the farm village along the canal 
seen in Fig. 10. 
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This art, as with so many others in China, was the inheritance of the family we saw at 
work, handed down to them through many generations.  The printer was standing at a 
rough work bench upon which a large heavy stone in cubical form served as a weight to
hold in place a thoroughly lacquered sheet of tough cardboard in which was cut the 
pattern to appear in white on the cloth.  Beside the stone stood a pot of thick paste 
prepared from a mixture of lime and soy bean flour.  The soy beans were being ground 
in one corner of the same room by a diminutive edition of such an outfit as seen in Fig. 
64.  The donkey was working in his permanent abode and whenever off duty he halted 
before manger and feed.  At the operator’s right lay a bolt of white cotton cloth fixed to 
unroll and pass under the stencil, held stationary by the heavy weight.  To print, the 
stencil was raised and the cloth brought to place under it.  The paste was then deftly 
spread with a paddle over the surface and thus upon the cloth beneath wherever 
exposed through the openings in the stencil.  This completes the printing of the pattern 
on one section of the bolt of cloth.  The free end of the stencil is then raised, the cloth 
passed along the proper distance by hand and the stencil dropped in place for the next 
application.  The paste is permitted to dry upon the cloth and when the bolt has been 
dipped into the blue dye the portions protected by the paste remain white.  In this simple
manner has the printing of calico been done for centuries for the garments of millions of 
children.  From the ceiling of the drying room in this printery of olden times were 
hanging some hundreds of stencils bearing different patterns.  In our great calico mills, 
printing hundreds of yards per minute, the mechanics and the chemistry differ only in 
detail of application and in dispatch, not in fundamental principle.

In almost any direction we traveled outside the city, in the pleasant mornings when the 
air was still, the laying of warp for cotton cloth could be seen, to be woven later in the 
country homes.  We saw this work in progress many times and in many places in the 
early morning, usually along some roadside or open place, as seen in Fig. 65, but never
later in the day.  When the warp is laid each will be rolled upon its stretcher and 
removed to the house to be woven.

In many places in Kiangsu province batteries of the large dye pits were seen sunk in the
fields and lined with cement.  These were six to eight feet in diameter and four to five 
feet deep.  In one case observed there were nine pits in the set.  Some of the pits were 
neatly sheltered beneath live arbors, as represented in Fig. 66.  But much of this 
spinning, weaving, dyeing and printing of late years is being displaced by the cheaper 
calicos of foreign make and most of the dye pits we saw were not now used for this 
purpose, the two in the illustration serving as manure receptacles.  Our interpreter 
stated however that there is a growing dissatisfaction with foreign goods on account of 
their lack of durability; and we saw many cases where the cloth dyed blue was being 
dried in large quantities on the grave lands.
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In another home for nearly an hour we observed a method of beating cotton and of 
laying it to serve as the body for mattresses and the coverlets for beds.  This we could 
do without intrusion because the home was also the work shop and opened full width 
directly upon the narrow street.  The heavy wooden shutters which closed the home at 
night were serving as a work bench about seven feet square, laid upon movable 
supports.  There was barely room to work between it and the sidewalk without impeding
traffic, and on the three other sides there was a floor space three or four feet wide.  In 
the rear sat grandmother and wife while in and out the four younger children were 
playing.  Occupying the two sides of the room were receptacles filled with raw cotton 
and appliances for the work.  There may have been a kitchen and sleeping room behind
but no door, as such, was visible.  The finished mattresses, carefully rolled and wrapped
in paper, were suspended from the ceiling.  On the improvised work table, with its top 
two feet above the floor, there had been laid in the morning before our visit, a mass of 
soft white cotton more than six feet square and fully twelve inches deep.  On opposite 
sides of this table the father and his son, of twelve years, each twanged the string of 
their heavy bamboo bows, snapping the lint from the wads of cotton and flinging it 
broadcast in an even layer over the surface of the growing mattress, the two strings the 
while emitting tones pitched far below the hum of the bumblebee.  The heavy bow was 
steadied by a cord secured around the body of the operator, allowing him to manage it 
with one hand and to move readily around his work in a manner different from the 
custom of the Japanese seen in Fig. 67.  By this means the lint was expeditiously 
plucked and skillfully and uniformly laid, the twanging being effected by an appliance 
similar to that used in Japan.

Repeatedly, taken in small bits from the barrel of cotton, the lint was distributed over the
entire surface with great dexterity and uniformity, the mattress growing upward with 
perfectly vertical sides, straight edges and square corners.  In this manner a thoroughly 
uniform texture is secured which compresses into a body of even thickness, free from 
hard places.

The next step in building the mattress is even more simple and expeditious.  A basket of
long bobbins of roughly spun cotton was near the grandmother and probably her 
handiwork.  The father took from the wall a slender bamboo rod like a fish-pole, six feet 
long, and selecting one of the spools, threaded the strand through an eye in the small 
end.  With the pole and spool in one hand and the free end of the thread, passing 
through the eye, in the other, the father reached the thread across the mattress to the 
boy who hooked his finger over it, carrying it to one edge of the bed of cotton.  While 
this was doing the father had whipped the pole back to his side and caught the thread 
over his own finger, bringing
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this down upon the cotton opposite his son.  There was thus laid a double strand, but 
the pole continued whipping hack and forth across the bed, father and son catching the 
threads and bringing them to place on the cotton at the rate of forty to fifty courses per 
minute, and in a very short time the entire surface of the mattress had been laid with 
double strands.  A heavy bamboo roller was next laid across the strands at the middle, 
passed carefully to one side, back again to the middle and then to the other edge.  
Another layer of threads was then laid diagonally and this similarly pressed with the 
same roller; then another diagonally the other way and finally straight across in both 
directions.  A similar network of strands had been laid upon the table before spreading 
the cotton.  Next a flat bottomed, circular, shallow basket-like form two feet in diameter 
was used to gently compress the material from twelve to six inches in thickness.  The 
woven threads were now turned over the edge of the mattress on all sides and sewed 
down, after which, by means of two heavy solid wooden disks eighteen inches in 
diameter, father and son compressed the cotton until the thickness was reduced to 
three inches.  There remained the task of carefully folding and wrapping the finished 
piece in oiled paper and of suspending it from the ceiling.

On March 20th, when visiting the Boone Road and Nanking Road markets in Shanghai, 
we had our first surprise regarding the extent to which vegetables enter into the daily 
diet of the Chinese.  We had observed long processions of wheelbarrow men moving 
from the canals through the streets carrying large loads of the green tips of rape in 
bundles a foot long and five inches in diameter.  These had come from the country on 
boats each carrying tons of the succulent leaves and stems.  We had counted as many 
as fifty wheelbarrow men passing a given point on the street in quick succession, each 
carrying 300 to 500 pounds of the green rape and moving so rapidly that it was not easy
to keep pace with them, as we learned in following one of the trains during twenty 
minutes to its destination.  During this time not a man in the train halted or slackened his
pace.

This rape is very extensively grown in the fields, the tips of the stems cut when tender 
and eaten, after being boiled or steamed, after the manner of cabbage.  Very large 
quantities are also packed with salt in the proportion of about twenty pounds of salt to 
one hundred pounds of the rape.  This, Fig. 68, and many other vegetables are sold 
thus pickled and used as relishes with rice, which invariably is cooked and served 
without salt or other seasoning.

Another field crop very extensively grown for human food, and partly as a source of soil 
nitrogen, is closely allied to our alfalfa.  This is the Medicago astragalus, two beds of 
which are seen in Fig. 69.  Tender tips of the stems are gathered before the stage of 
blossoming is reached and served as food after boiling or steaming.  It is known among 
the foreigners as Chinese “clover.”  The stems are also cooked and then dried for use 
when the crop is out of season.  When picked very young, wealthy Chinese families pay
an extra high price for the tender shoots, sometimes as much as 20 to 28 cents, our 
currency, per pound.
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The markets are thronged with people making their purchases in the early mornings, 
and the congested condition, with the great variety of vegetables, makes it almost as 
impressive a sight as Billingsgate fish market in London.  In the following table we give 
a list of vegetables observed there and the prices at which they were selling.

-------------------------------------------------------
----
Lis t  of  v e g e ta ble s  dis play e d  for  sale  in  Boon e  road  m ar k e t ,
S ha n g hai , April 6 t h , 1 9 0 0,  wi t h  price s  e x pr e s s e din  U. S. Curre ncy .—
---------------------------------------------------------
Ce n t s
Lotus  roo t s,  p e r  lb.                 1 .6 0
Ba m boo s p ro u t s ,  p e r  lb.              6 .40
E n glish  c a b b a g e,  p e r  lb.             1 .3 3
Olive  g r e e n s,  p e r  lb.                 .67
Whit e  g r e e n s,  p e r  lb.                 .33
Tee Tsai, p e r  lb.                     .53
Chin e s e  cel e ry, p e r  lb.               .67
Chin e s e  clover, p e r  lb.               .58
Chin e s e  clover, ve ry youn g,  lb.     2 1.33
Oblon g  w hi t e  c a b b a g e,  p e r  lb.        2 .00
Re d  b e a n s,  p e r  lb.                   1 .3 3
Yellow b e a n s,  p e r  lb.                1 .8 7
Pe a n u t s ,  p e r  lb.                     2 .4 9
Grou n d  n u t s ,  p e r  lb.                 2 . 96
Cuc u m b e r s ,  p e r  lb.                   2 .58
Gre e n  p u m pkin,  p e r  lb.               1 .62
M aize,  s h elled,  p e r  lb.              1 .00
Windso r  b e a n s ,  d ry, p e r  lb.          1 .72
F r e nc h  le t t uc e ,  p e r  h e a d               .44
H a u  Tsai, p e r  h e a d                     .87
Ca b b a g e  le t t uc e,  p e r  h e a d              .22
Kale,  p e r  lb.                        1 .6 0
R a p e,  p e r  lb.                         .23
Por t u g u e s e  w a t e r  c r e s s,  b a sk e t        2 . 15
S h a n g  t sor, b a sk e t                    8 . 60
Ca r ro t s,  p e r  lb.                      .97
S t rin g  b e a n s;  p e r  lb.                1 .6 0
Irish  po t a toe s ,  p e r  lb.              1 .6 0
Re d  onions,  p e r  lb.                  4 .96
Long  w hi t e  t u r nips,  p e r  lb.           .44
Fl a t  s t ri ng  b e a n s ,  p e r  lb.           4 .8 0
S m all w hi t e  t u r nips,  b u nc h             .44
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Onion  s t e m s,  p e r  lb.                 1 .2 9
Lim a  b e a n s,  g r e e n ,  s h elle d,  lb.      6 . 45
E g g  pl a n t s,  p e r  lb.                  4 .30
Tom ato e s,  p e r  lb.                    5 .1 6
S m all fla t  t u r nips,  p e r  lb.           .86
S m all r e d  b e e t s ,  p e r  lb.             1 .2 9
Artichok es,  p e r  lb.                  1 .2 9
Whit e  b e a n s ,  d ry, p e r  lb.            4 . 80
R a dis h e s ,  p e r  lb.                    1 .2 9
Garlic, p e r  lb.                      2 .15
Kohl r a bi, p e r  lb.                   2 . 15
Min t ,  p e r  lb.                        4 .3 0
Le eks,  p e r  lb.                       2 . 18
Lar g e  c el e ry, ble ac h e d,  b u n c h         2 .10
S p ro u t e d  p e a s ,  p e r  lb.                .80
S p ro u t e d  b e a n s ,  p e r  lb.               .93
Pa r s nips,  p e r  lb.                    1 .29
Ging e r  roo t s,  p e r  lb.                1 .60
Wate r  ch e s t n u t s,  p e r  lb.             1 . 33
Lar g e  s w e e t  po t a to es ,  p e r  lb.        1 .3 3
S m all s w e e t  po t a toe s ,  p e r  lb.        1 .0 0
Onion  s p ro u t s,  p e r  lb.               2 .13
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S pin ac h,  p e r  lb.                     1 .00
Fle s hy s t e m m e d  le t t uc e,  p e el e d,
p e r  lb.                            2 .00
Fle s hy s t e m m e d  le t t uc e,  u n p e eled,
p e r  lb.                             .67
Be a n  c u r d ,  p e r  lb.                   3 . 93
S h a n t u n g  w aln u t s ,  p e r  lb.            4 . 30
Duck  e g g s,  doze n                      8 .34
H e n’s  e g g s,  doze n                     7 .30
Goa t’s m e a t ,  p e r  lb.                 6 .45
Pork,  p e r  lb.                        6 .88
H e n s,  live  w eigh t ,  p e r  lb.           6 . 45
Ducks,  live w eig h t ,  p e r  lb.          5 .59
Cocke r el s,  live  w eigh t ,  p e r  lb.      5 . 59—
---------------------------------------------------------
r e >

This  long  lis t,  m a d e  u p  c hiefly of fr e s h  veg e t a bles
dis playe d  for  s al e  on  on e  m a r k e t  d ay, is by no  m e a n s
co m ple t e .   The  r e co r d  is only s uc h  a s  w a s  m a d e
in p a s sin g  dow n  on e  side  a n d  a c ros s  on e  e n d  of t h e
m a r k e t  occu pying  n e a rly on e  ci ty block.  N e a rly
eve ry thin g  is sold  by  w eigh t  a n d  t h e  p ro ble m  of co r r ec t
w eig h t s  is effec tively solved  by e a c h  p u rc h a s e r  c a r rying
his  ow n  sc al e s,  w hic h  h e  u n h e si t a tingly u s e s  in t h e
p r e s e n c e  of t h e  d e al er.  The s e  sc al es  a r e  m a d e
on  t h e  p a t t e r n  of t h e  old  t im e  s t e elya r d s  b u t  fro m
sle n d e r  ro d s  of wood  o r  b a m boo  p rovide d  wi th  a  sc ale
a n d  sliding  pois e,  t h e  s u s p e n sions  all b ein g  m a d e
wi th  s t ri ngs .

We s tood  by t h ro u g h  t h e  p u r c h a sing  of two  cock e r els
a n d  t h e  dicke ring  ove r  t h ei r  w eigh t .   A doze n
live  bi r d s  w e r e  u n d e r  cove r  in a  la r g e,  op e n-work
b a sk e t .   The  c us to m e r  took ou t  t h e  bi r d s  on e  by
on e,  ex a mining  t h e m  by touc h,  finally s el ec ting  t wo,
t h e  p rice  b eing  n a m e d.   The s e  t h e  d e al e r  ti ed
tog e t h e r  by t h ei r  fee t  a n d  w eigh e d  t h e m,  a n no u n cing
t h e  r e s ul t; w h e r e u po n  t h e  c us to m e r  c h eck e d  t h e  s t a t e m e n t
wi th  hi s  ow n  sc al e s.   An a ni m a t e d  di alogu e  follow e d,
p u n c t u a t e d  wi th  m a ny g e s ticula tions  a n d  wi th  t h e  c us to m e r
tossing  t h e  bi rd s  in to  t h e  b a sk e t  a n d  t u r ning  to  go
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a w ay w hile  t h e  d e ale r  g r e w  m o r e  e a r n e s t .   The
p u rc h a s e r  finally t u r n e d  b a ck,  a n d  a g ain  b al a ncin g
t h e  roos t e r s  u po n  his  sc al e s,  c alled  a  bys t a n d e r  to
r e a d  t h e  w eigh t ,  a n d  t h e n  flun g  t h e m  in a p p a r e n t  dis d ain
a t  t h e  d e al er, w ho  c a u g h t  t h e m  a n d  pl ac e d  t h e m  in
t h e  cus to m e r’s b a sk e t .   The  s to r m  s u bsid e d
a n d  t h e  d e al e r  a c c e p t e d  9 2c,  M exica n,  for  t h e  t wo  bi rd s .  
They w e r e  good  size d  roos t e r s  a n d  m u s t  h ave  d r e s s e d
m o r e  t h a n  t h r e e  po u n d s  e a c h,  yet  for  t h e  t wo  h e  p aid
les s  t h a n  4 0  c e n t s  in ou r  cu r r e n cy.

Ba m boo s p ro u t s  a r e  ve ry g e n e r ally u s e d  in Chin a ,  Kore a
a n d  Jap a n  a n d  w h e n  on e  s e e s  t h e m  g rowing  t h ey s u g g e s t
gi a n t  s t alks  of a s p a r a g u s,  so m e  of t h e m  b ein g  t h r e e
a n d  eve n  five inch es  in  di a m e t e r  a n d  a  foot  in h eig h t
a t  t h e  s t a g e  for  cu t ting.   They a r e  s hipp e d  in
la rg e  q u a n ti ti es  fro m  p rovince  to  p rovinc e  w h e r e  t h ey
do  no t  g row  or  w h e n  t h ey a r e  ou t  of s e a so n.   Thos e
w e  s a w  in N a g a s a ki r ef e r r e d  to  in Fig.  2 2,  h a d  co m e
fro m  Ca n to n  o r  S w a tow  o r  pos sibly For mos a.   The
for m, foliag e  a n d  bloo m  of t h e  b a m boo  give  t h e  m os t
b e a u tiful effec t s  in  t h e  lan dsc a p e,  e s p eci ally w h e n
g ro u p e d  wi th  t r e e  for m s.   They a r e  u s u ally c ul tiva t e d
in s m all clu m p s  a bo u t  d w ellings  in pl ac es  no t  o t h e r wis e
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r e a dily u tilize d,  a s  s e e n  in Fig.  6 6.   Like  t h e
a s p a r a g u s  b u d,  t h e  b a m boo  s p rou t  g ro w s  to  it s  full
h eig h t  b e t w e e n  April a n d  Augus t ,  eve n  w h e n  it  exc e e ds
t hi r ty  o r  eve n  sixty fee t  in h eigh t .   The  b u d s
s p rin g  fro m  fles hy u n d e r g ro u n d  s t e m s  o r  r oo ts  w hos e
s to r e d  no u ris h m e n t  p e r mi t s  t his  r a pid  g ro wt h,  w hich
in it s  e a rli e r  s t a g e s  m ay  exc e e d  t w elve  inch e s  in
t w e n ty-fou r  ho u r s .   Bu t  w hile  t h e  full size  of
t h e  pl a n t  is a t t ain e d  t h e  fi r s t  s e a so n,  t h r e e  o r  fou r
ye a r s  a r e  r e q ui r e d  to  rip e n  a n d  h a r d e n  t h e  wood  s ufficien tly
to  m a k e  it  s ui t a bl e  for  t h e  m a ny  u s e s  to  w hich  t h e
s t e m s  a r e  p u t .   I t  wo uld  s e e m  t h a t  t h e  ti m e  m u s t
co m e  w h e n  so m e  of t h e  m a ny  for m s  of b a m boo  will b e
in t rod u c e d  a n d  la r g ely g row n  in m a ny p a r t s  of t his
cou n t ry.

Lotus  roo t s  for m  a no t h e r  a r t icle  of di e t  la rg ely u s e d
a n d  wid ely cul tiva t e d  fro m  Ca n ton  to  Tokyo.  Thes e
a r e  s e e n  in t h e  low e r  s ec tion  of Fig.  7 0,  a n d  t h e
pla n t s  in bloo m  in Fig.  7 1,  g ro win g  in w a t er, t h ei r
n a t u r al  h a bi t a t .   The  lotus  is g row n  in p e r m a n e n t
po n d s  no t  r e a dily d r ain e d  for  r ic e  o r  o th e r  c rop s,
a n d  t h e  roo t s  a r e  widely s hip p e d.

S p ro u t e d  b e a n s  a n d  p e a s  of m a ny kinds  a n d  t h e  s p ro u t s
of o th e r  veg e t a bles,  s uc h  a s  onions,  a r e  ve ry g e n e r ally
s e e n  in t h e  m a rk e t s  of bo t h  Chin a  a n d  Jap a n,  a t  lea s t
d u ring  t h e  la t e  win t e r  a n d  e a r ly s p ring,  a n d  a r e  sold
a s  foods,  h aving  diffe r e n t  flavo rs  a n d  dig e s tive  q u ali ties,
a n d  no  do u b t  wi t h  impor t a n t  a dva n t a g eo u s  effec t s  in
n u t ri tion.

Ging e r  is a no t h er. c rop  w hich  is ve ry wid ely a n d  ext e n sively
c ul tiva t e d.   I t  is g e n e r ally di spl aye d  in  t h e  m a rk e t
in t h e  roo t  for m.   N o  on e  t hin g  w a s  m o r e  g e n e r ally
h a w k e d  a bo u t  t h e  s t r e e t s  of China  t h a n  t h e  w a t e r  c h e s t n u t .  
This  is a  s m all co r m  o r  fles hy b ulb  h aving  t h e  s h a p e
a n d  size  of a  s m all onion.   Boys p a r e  t h e m  a n d
s ell a  doze n  s pi t t e d  to g e t h e r  on  sle n d e r  s ticks  t h e
len g t h  of a  kni t ting  n e e dle.   The n  t h e r e  a r e  t h e
w a t e r  c al t ro p e s ,  g row n  in t h e  c a n als  p ro d ucin g  a  frui t
r e s e m bling  a  ho r ny n u t  h aving  a  s h a p e  w hich  s u g g e s t s
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for  t h e m  t h e  n a m e  “buffalo-ho r n”.  
S till a no t h e r  pl a n t ,  know n  a s  w a t e r-g r a s s  (Hydropyr u m
la tifoliu m) is g row n  in Kiangs u  p rovinc e  w h e r e  t h e
land  is too  w e t  for  r ice.   The  pl a n t  h a s  a  t e n d e r
s ucc ulen t  c row n  of leaves  a n d  t h e  p e eling  of t h e  ou t e r
co a r s e r  on e s  a w ay s u g g e s t s  t h e  h u sking  of a n  e a r  of
g r e e n  co r n .   The  po r tion  e a t e n  is t h e  c e n t r al
t e n d e r  n e w  g row t h,  a n d  w h e n  cooke d  for m s  a  d elic a t e
s avo ry dis h.   The  fa r m e r s’ s elling  p ric e
is t h r e e  to  fou r  dolla r s,  M exica n,  p e r  h u n d r e d  c a t ty,
o r  $ .9 7  to  $ 1.29  p e r  h u n d r e d w eigh t,  a n d  t h e  r e t u r n
p e r  a c r e  is fro m  $ 1 3  to  $ 2 0.

The  s m all n u m b e r  of a ni m al p rod uc t s  w hich  a r e  includ e d
in t h e  m a rk e t  lis t  give n  s hould  no t  b e  t ak e n  a s  indica ting
t h e  p ro po r tion  of a ni m al to  veg e t a ble  foods  in t h e
die t a ri es  of t h e s e  p eo ple.   I t  is n eve r t h ele s s
t r u e  t h a t  t h ey a r e  veg e t a ri a n s  to  a  fa r  hig h e r  d e g r e e
t h a n  a r e  m o s t  w e s t e r n  n a tions,  a n d  t h e  hig h  m ai n t e n a n c e
efficiency of t h e  a g ric ul tu r e  of Chin a,  Kore a  a n d
Jap a n  is in  g r e a t  m e a s u r e  r e n d e r e d  possible  by t h e
a do p tion  of a  di e t  so  la r g ely veg e t a ri a n.   Ho pkins,
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in  hi s  Soil Fe r tili ty a n d  Pe r m a n e n t  Agricul tu r e ,  p a g e
2 3 4,  m a k e s  t his  poin t e d  s t a t e m e n t  of fac t:   “100 0
b u s h els  of g r ain  h a s  a t  le a s t  five t im e s  a s  m u c h  food
value  a n d  will s u p po r t  five  tim e s  a s  m a ny  p eo ple  a s
will t h e  m e a t  o r  milk t h a t  c a n  b e  m a d e  fro m  it”. 
H e  al so  c alls  a t t e n tion  to  t h e  r e s ul t s  of m a ny Roth a m s t e d
fee din g  exp e ri m e n t s  wit h  g rowing  a n d  fa t t e nin g  c a t tl e,
s h e e p  a n d  s win e,  s howing  t h a t  t h e  c a t tl e  d e s t roye d
ou t righ t ,  in ev e ry 1 0 0  po u n d s  of d ry  s u b s t a nc e  e a t e n ,
5 7 .3  po u n d s,  t his  p a s sing  off in to  t h e  air, a s  do e s
all of wood  exc e p t  t h e  a s h e s,  w h e n  b u r n e d  in  t h e  s tove;
t h ey left  in  t h e  exc r e m e n t s  3 6.5  pou n d s,  a n d  s to r e d
a s  inc r e a s e  b u t  6 .2  po u n d s  of t h e  1 0 0.   With  s h e e p
t h e  co r r e s po n din g  figu r e s  w e r e  6 0.1  pou n d s;  3 1.9  po u n d s
a n d  8  po u n d s;  a n d  wi th  s win e  t h ey w e r e  6 5.7  pou n d s;
1 6.7  po u n d s  a n d  1 7.6  po u n d s.   Bu t  les s  t h a n  t wo-t hi r d s
of t h e  s u b s t a nc e  s to r e d  in  t h e  a ni m al c a n  b e co m e  food
for  m a n  a n d  h e n c e  w e  g e t  b u t  fou r  po u n d s  in on e  h u n d r e d
of t h e  d ry  s u b s t a n c e s  e a t e n  by c a t tl e  in t h e  for m
of h u m a n  food; b u t  five  pou n d s  fro m  t h e  s h e e p  a n d
eleve n  po u n d s  fro m  s win e.

In  view of t h e s e  r ela tions,  only r e c e n tly e s t a blish e d
a s  scie n tific fac t s  by  rigid  r e s e a r c h ,  i t is r e m a r k a ble
t h a t  t h e s e  ve ry a n cie n t  p eo ple  c a m e  long  a go  to  disc a r d
c a t tl e  a s  milk a n d  m e a t  p ro d uc e r s;  to  u s e  s h e e p  m o r e
for  t h ei r  p el t s  a n d  wool t h a n  for  food; w hile  s win e
a r e  t h e  on e  kind  of t h e  t h r e e  cla s s e s  w hich  t h ey did
r e t ain  in t h e  rol e  of mid dle m a n  a s  t r a n sfo r m e r s  of
co a r s e  s u bs t a n c e s  in to  h u m a n  food.

It  is cle a r  t h a t  in t h e  a do p tion  of t h e  s ucc ule n t
for m s  of veg e t a ble s  a s  h u m a n  food im po r t a n t  a dva n t a g e s
a r e  g ain e d.   At t his  s t a g e  of m a t u ri ty t h ey  h ave
a  high e r  dig e s tibili ty, t h u s  m a kin g  t h e  elimina tion
of t h e  a ni m al les s  difficul t.   Thei r  ni t ro g e n  con t e n t
is r el a tively hig h e r  a n d  t his  in a  m e a s u r e  co m p e n s a t e s
for  loss  of m e a t .   By d evoting  t h e  soil to  g ro win g
veg e t a tion  w hich  m a n  c a n  di r e c tly dig e s t  t h ey  h ave
s ave d  6 0  pou n d s  p e r  1 0 0  of a b solu t e  w a s t e  by  t h e  a ni m al,
r e t u r ning  t h ei r  ow n  w a s t e s  to  t h e  field  for  t h e  m ain t e n a n c e
of fe r tili ty.  In  u sin g  t h e s e  im m a t u r e  for m s  of
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veg e t a tion  so  la rg ely a s  food  t h ey a r e  a bl e  to  p rod uc e
a n  im m e n s e  a m o u n t  t h a t  would  o t h e r wis e  b e  impossible,
for  t his  is g row n  in a  s ho r t e r  ti m e,  p e r mi t ting  t h e
s a m e  soil to  p ro d uc e  m o r e  c rops .   I t  is a lso  p ro d uc e d
la t e  in t h e  fall a n d  e a r ly in t h e  s p ring  w h e n  t h e
s e a so n  is too  cold  a n d  t h e  ho u r s  of s u n s hin e  too  few
e a c h  d ay to  p e r mi t  of r i p e nin g  c ro ps.

VII

T h e  fu el  proble m , b uilding  and
t e x tile  m a t erials
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With  t h e  vas t  a n d  eve r  inc r e a sing  d e m a n d s  m a d e  u po n
m a t e ri als  w hich  a r e  t h e  p rod uc t s  of cul tiva t e d  fields,
for  food, for  a p p a r el, for  fu r ni shings  a n d  for  co r d a g e,
b e t t e r  soil m a n a g e m e n t  m u s t  g row  m o r e  impor t a n t  a s
pop ula tions  m ul tiply.  With  t h e  inc r e a sing  cos t
a n d  ul tim a t e  exh a u s tion  of mi n e r al  fuel; wi th  ou r
ti m b e r  vanis hing  r a pidly b efor e  t h e  eve r  g rowing  d e m a n d s
for  lum b e r  a n d  p a p e r;  wi th  t h e  inevit a bly slow g ro wt h
of t r e e s  a n d  t h e  ve ry limit e d  a r e a s  w hich  t h e  wo rld
c a n  eve r  affo rd  to  d evot e  to  for e s t ry, t h e  tim e  m u s t
s u r ely co m e  w h e n,  in s ho r t  p e riod  ro t a tions,  t h e r e
will b e  g row n  u po n  t h e  fa r m  m a t e r ials  fro m  w hich  to
m a n ufac t u r e  no t  only p a p e r  a n d  t h e  s u bs ti t u t e s  for
lu m b er, b u t  fuels  a s  w ell.  The  co m ple t e  u tiliza tion
of eve ry s t r e a m  w hich  r e a c h e s  t h e  s e a ,  r einfo rc e d  by
t h e  forc e  of t h e  win ds  a n d  t h e  e n e r gy of t h e  w aves
w hich  m ay b e  t r a n sfo r m e d  alon g  t h e  co as t  lines ,  c a n no t
fully m e e t  t h e  d e m a n d s  of t h e  fu tu r e  for  po w e r  a n d
h e a t;  h e n c e  only in t h e  eve n t  of sci enc e  a n d  e n gin e e rin g
skill b e co min g  a ble  to  d evis e  m e a n s  for  t r a n sfo r ming
t h e  u nlimi t e d  e n e r gy of s p a c e  t h ro u g h  w hich  w e  a r e
eve r  w hi rle d,  wi th  a n  e cono my a p p roxim a ting  t h a t  w hich
c rops  now  exhibi t ,  c a n  good  soil m a n a g e m e n t  b e  r eli eve d
of t h e  t a sk  of m e e tin g  a  po r tion  of t h e  wo rld’s
d e m a n d  for  po w e r  a n d  h e a t .

Whe n  t h e s e  s t a t e m e n t s  w e r e  m a d e  in 1 9 0 5  w e  did  no t
know t h a t  for  c e n t u ri e s  t h e r e  h a d  exis t e d  in Chin a,
Kore a  a n d  Japa n  a  d e n si ty of pop ula tion  s uc h  a s  to
r e q ui r e  t h e  ex t e nsive  c ultiva tion  of c ro ps  for  fuel
a n d  b uilding  m a t e ri al, a s  w ell a s  for  fab rics,  by t h e
o r din a ry m e t ho ds  of t illag e ,  a n d  h e n c e  a no t h e r  of
t h e  m a ny s u r p ris e s  w e  h a d  w a s  t h e  solu tion  t h e s e  p eo ple
h a d  r e a c h e d  of t h ei r  fuel p ro ble m  a n d  of how  to  k e e p
w a r m.   Thei r  solu tion  h a s  b e e n  di r e c t  a n d  t h e  si m ple s t
pos sible.   Dre ss  to  m a k e  fuel for  w a r m t h  of bo dy
u n n e c e s s a ry, a n d  b u r n  t h e  co a r s e r  s t e m s  of c rops ,
s uc h  a s  c a n no t  b e  e a t e n,  fed  to  a ni m als  o r  o t h e r wis e
m a d e  u s eful.  Thes e  p eo ple  s till u s e  w h a t  wood
c a n  b e  g row n  on  t h e  u n tillable  lan d  wi thin  t r a n s po r tin g
dis t a n c e ,  a n d  conve r t  m u c h  wood  in to  c h a rco al, m a king
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t r a n s po r t a tion  ove r  long e r  di s t a nc e s  e a sier. 
The  g e n e r al  u s e  of min e r al  fuels,  s uc h  a s  co al, coke,
oils  a n d  g a s ,  h a d  b e e n  impossible  to  t h e s e  a s  to  eve ry
o th e r  p eople  u n til wi thin  t h e  las t  on e  h u n d r e d  ye a r s .  
Coal, coke,  oil a n d  n a t u r al  g a s ,  how ever, h ave  b e e n
loc ally u s e d  by t h e  Chin es e  fro m  ve ry a n cie n t  tim e s.  
For  m o r e  t h a n  t wo  t hou s a n d  ye a r s  b rine  fro m  m a ny d e e p
w ells  in Sz ec h w a n  p rovinc e  h a s  b e e n  eva po r a t e d  wi th
h e a t  g e n e r a t e d  by t h e  b u r nin g  of n a t u r al  g a s  fro m
w ells, conveye d  t h ro u g h  b a m boo  s t e m s  to  t h e  p a n s  a n d
b u r n e d  fro m  iron  t e r min als.   In  o th e r  s e c tions
of t h e  s a m e  p rovinc e  m u c h  b rin e  is eva po r a t e d  ove r
co al fi r e s.   Alexa n d e r  H osie  e s ti m a t e s  t h e  p ro d u c tion
of s al t  in Sz ec h w a n  p rovinc e  a t  m o r e  t h a n  6 0 0  million
po u n d s  a n n u ally.

Coal is h e r e  u s e d  also  to  so m e  ex t e n t  for  w a r ming
t h e  ho u s e s ,  b u r n e d  in  pi t s  s u nk  in t h e  floor, t h e
s m ok e  e s c a pin g  w h e r e  it  m ay.  The  s a m e  m e t ho d
of h e a ting  w e  s a w  in u s e  in t h e  pos t  office  a t  Yokoh a m a
d u ring  Feb r u a ry.  The  fir e s  w e r e  in la rg e  iron
b r azie r s  m o r e  t h a n  two  fee t  a c ros s  t h e  top,  sim ply
s e t  a bo u t  t h e  roo m,  t h r e e  b ein g  in op e r a tion.  
S toves  for  ho u s e  w a r ming  a r e  no t  u s e d  in d w ellings
in t h e s e  cou n t rie s.
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In  bo t h  Chin a  a n d  Jap a n  w e  s a w  coal d u s t  p u t  in to
t h e  for m  a n d  size  of m e diu m  o r a n g e s  by  mixing  it wi th
a  t hin  p a s t e  of cl ay.  Ch a rco al  is si mila rly m old e d,
a s  s e e n  in Fig.  7 2 ,  u sing  a  by-p ro d uc t  fro m  t h e  m a n ufac t u r e
of r ic e  sy ru p  for  c e m e n tin g.   In  N a n king  w e  w a tc h e d
wi th  m u c h  in t e r e s t  t h e  m a n ufac t u r e  of c h a r co al b riq u e t s
by a no t h e r  m e t ho d.   A Chine s e  wo rk m a n  w a s  s e a t e d
u po n  t h e  e a r t h  floor  of a  s ho p.   By hi s  sid e  w a s
a  pile  of po w d e r e d  c h a rco al, a  dis h  of r ic e  sy r u p
by-p ro d uc t  a n d  a  b a sin  of t h e  m ois t e n e d  c h a rco al  po w d er. 
Be t w e e n  his  leg s  w a s  a  h e avy m a s s  of i ron  con t aining
a  sligh tly conical m old  t wo  inch e s  d e e p,  t wo  a n d  a
h alf inch e s  a c ross  a t  t h e  top  a n d  a  h e avy iron  h a m m e r
w eig hin g  s eve r al  pou n ds.   In  his  left  h a n d  h e  h eld
a  s ho r t  h e avy r a m mi ng  tool a n d  wi th  his  r ig h t  pl ac e d
in t h e  m old  a  pinc h  of t h e  m ois t e n e d  c h a r co al; t h e n
follow e d  t h r e e  w ell di r ec t e d  blows  fro m  t h e  h a m m e r
u po n  t h e  r a m min g  tool, co m p r e s sin g  t h e  c h a r g e  of m ois t e n e d,
s ticky c h a r co al in to  a  ve ry co m p a c t  layer.  Anot h e r
pinc h  of c h a r co al w a s  a d d e d  a n d  t h e  p roc e ss  r e p e a t e d
u n til t h e  m old  w a s  filled,  w h e n  t h e  b riqu e t  w a s  forc e d
ou t.

By t his  sim ples t  pos sible  m e c h a nis m,  t h e  m a n,  u tilizing
b u t  a  s m all p a r t  of hi s  av ailable  e n e r gy, w a s  s u bjec ting
t h e  ch a rco al  to  a n  e no r m o u s  p r e s s u r e  s uc h  a s  w e  a t t ain
only wit h  t h e  b e s t  hyd r a ulic  p r e s s e s ,  a n d  h e  w a s  u sing
t h e  p rinciple  of r e p e a t e d  s m all ch a r g e s  r ec e n tly p a t e n t e d
a n d  a p plied  in  ou r  la rg e  a n d  m os t  efficien t  co t to n
a n d  h ay p r e s s e s ,  w hich  p e r mi t  m u c h  d e n s e r  b al es  to
b e  m a d e  t h a n  is pos sible  w h e n  la r g e  c h a r g e s  a r e  a d d e d,
a n d  t h e  Chine s e  is h e r e ,  a s  in a  t hou s a n d  o t h e r  w ays,
t ho ro u g hly so u n d  in his  a p plica tion  of m e c h a nical
p rinciple s.   His  ou t p u t  for  t h e  d ay w a s  s m all b u t
his  p a ti e nc e  s e e m e d  u nlimit e d.   His  a r m s  a n d  bo dy,
b a r e d  to  t h e  w ais t ,  s how e d  vigo r  a n d  good  fee ding,
w hile  hi s  face  wo r e  t h e  look of con t e n t m e n t.

With  for ty c e n t u ri e s  of s uc h  inh e ri t a nc e  cou r sing
in t h e  veins  of fou r  h u n d r e d  millions  of p eo ple,  in
a  cou n t ry poss e s s e d  of s uc h  m a rv elous  w e al th  of co al
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a n d  w a t e r  pow er, of for e s t  a n d  of a g ric ul t u r al  pos sibili tie s,
t h e r e  s ho uld  b e  a  fu t u r e  s p e e dily blosso min g  a n d  rip e ning
into  all t h a t  is hig h es t  a n d  b e s t  for  s uc h  a  n a tion.  
If t h ey  will r e t ain  t h ei r  e cono mie s  a n d  t h ei r  indus t ry
a n d  u s e  t h ei r  e n e r gi es  to  d evelop, di r ec t  a n d  u tilize
t h e  po w e r  in  t h ei r  s t r e a m s  a n d  in t h ei r  coal fields
alon g  t h e  line s  w hich  scie nc e  h a s  now  m a d e  pos sible
to  t h e m,  a t  t h e  s a m e  tim e  w alking  in p a t h s  of p e ac e
a n d  vi r t u e ,  t h e r e  is lit tle  wo r t h  w hile  w hich  m ay  no t
co m e  to  s uc h  a  p eople.

A S h a n t u n g  fa r m e r  in win t e r  d r e s s,  Fig.  1 8 ,  a n d  t h e
Kiang s u  wo m a n  po r t r aye d  in  Fig.  7 3,  in  co r r e s po n ding
cos t u m e,  a r e  typical illus t r a tions  of t h e  m a n n e r  in
w hich  food  for  body w a r m t h  is minimize d  a n d  of t h e
w ay t h e  h e a t  g e n e r a t e d  in t h e  body is cons e rve d.  
Obs e rve  hi s  w a d d e d  a n d  q uil t e d  frock, hi s  t ro us e r s
of simila r  goods  ti e d  a bo u t  t h e  a nkle,  wi th  his  fee t
cla d  in m ul tiple  socks  a n d  clo th  s ho e s  p rovide d  wi th
t hick  fel t e d  soles.   Thes e  typ e s  of d r e s s ,  wi th

73



Page 56

t h e  w a d din g,  q uil ting,  b el ting  a n d  tying,  inco r po r a t e
a n d  confine  a s  p a r t  of t h e  effec tive  m a t e ri al a  la r g e
volu m e  of air, t h u s  s e c u ring  wi thou t  cos t,  m u c h  a d di tion al
w a r m t h  wi tho u t  inc r e a sing  t h e  w eig h t  of t h e  g a r m e n t s.  
Ben e a t h  t h e s e  ou t e r  g a r m e n t s  s eve r al  u n d e r  piec e s
of diffe r e n t  w eigh t s  a r e  wor n  w hich  g r e a tly cons e rve
t h e  w a r m t h  d u ring  t h e  colde s t  w e a t h e r  a n d  m a k e  possible
a  wid e  r a n g e  of a djus t m e n t  to  s ui t  va rying  ch a n g e s
in t e m p e r a t u r e .   I t  is do u b tful if t h e r e  could
h e  d evis e d  a  w a r d ro b e  s ui t e d  to  t h e  con di tions  of
t h e s e  p eople  a t  a  s m alle r  fir s t  cos t  a n d  m ain t e n a n c e
exp e n s e .   Rev. E.  A. Eva n s,  of t h e  Chin a  Inla n d
Mission,  for  m a ny  ye a r s  r e siding  a t  S u nking  in Sze c h w a n,
e s tim a t e d  t h a t  a  fa r m e r’s  w a r d ro b e,  onc e  it
w a s  p roc u r e d ,  could  b e  m ain t ain e d  wi t h  a n  a n n u al  exp e n di t u r e
of $ 2.25  of ou r  c u r r e n cy, t his  s u m  p roc u rin g  t h e  m a t e ri als
for  bo t h  r e p ai r s  a n d  r e n e w als.

The  in t e n s e  individu al  e co no my, ext e n din g  to  t h e  s m alles t
m a t t e r s ,  so  u nive r s ally p r a c tice d  by  t h e s e  p eo ple,
h a s  s u s t aine d  t h e  m a s sive  s t r e n g t h  of t h e  Mo n golian
n a tions  t h rou g h  t h ei r  long  his to ry a n d  t his  t r ai t
is s e e n  in t h ei r  h a n dling  of t h e  fuel p ro ble m,  a s  it
is in all o t h e r  line s.   In  t h e  ho m e  of M rs .  Wu,
ow n e r  a n d  m a n a g e r  of a  2 5-a c r e  rice  fa r m  in Ch ekia n g
p rovinc e,  t h e r e  w a s  a  m a s o n ry k a n g  s eve n  by s eve n
fee t,  a bo u t  tw e n ty-eig h t  inc h e s  high,  w hich  could  b e
w a r m e d  in win t e r  by b uilding  a  fi r e  wit hin.   The
top  w a s  fit t e d  for  m a t s  to  s e rve  a s  couc h  by d ay a n d
a s  a  pl ac e  u po n  w hich  to  s p r e a d  t h e  b e d  a t  nig h t .  
In  t h e  S h a n t u n g  p rovinc e  w e  visit e d  t h e  ho m e  of a
p ros p e ro us  fa r m e r  a n d  h e r e  foun d  t wo  k a n gs  in s e p a r a t e
sle e ping  a p a r t m e n t s,  bo t h  w a r m e d  by t h e  w a s t e  h e a t
fro m  t h e  ki tch e n  w hos e  c hi m n ey flue  p a s s e d  ho rizon t ally
u n d e r  t h e  ka n g s  b efor e  rising  t h ro u g h  t h e  roof. 
The s e  k a n gs  w e r e  wid e  e no u g h  to  s p r e a d  t h e  b e d s  u po n,
a bo u t  t hi r ty inch e s  hig h,  a n d  h a d  b e e n  cons t r u c t e d
fro m  b rick  t w elve  inch e s  s q u a r e  a n d  fou r  inch e s  t hick,
m a d e  fro m  t h e  clay s u b soil t ak e n  fro m  t h e  fields  a n d
wo rk e d  in to  a  pl a s tic  m a s s,  mixe d  wi th  c h aff a n d  s ho r t
s t r aw, d rie d  in t h e  s u n  a n d  t h e n  laid  in a  m o r t a r
of t h e  s a m e  m a t e ri al.  The s e  m a s sive  ka n g s  a r e
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t h u s  c a p a ble  of a b so r bin g  la rg e  a m o u n t s  of t h e  w a s t e
h e a t  fro m  t h e  ki tch e n  d u ring  t h e  d ay a n d  of imp a r ting
con g e nial w a r m t h  to  t h e  couc h e s  by  d ay a n d  to  t h e
b e d s  a n d  sle e ping  a p a r t m e n t s  d u rin g  t h e  nigh t .  
In  so m e  M a n c h u ri a n  inns  la r g e  co m po u n d  ka n g s  a r e  so
a r r a n g e d  t h a t  t h e  g u e s t s  sle e p  h e a d s  tog e t h e r  in do u ble
row s,  s e p a r a t e d  only by low dividing  r ails,  s ec u rin g
t h e  g r e a t e s t  e co no my of fuel, p roviding  t h e  g u e s t s
wi th  pl ac e s  w h e r e  t h ey  m ay  si t  u po n  t h e  m o d e r a t ely
w a r m e d  fir e pl ac e,  a n d  s p r e a d  t h ei r  b e d s  w h e n  t h ey
r e ti r e .

The  econo my of t h e  chim n ey b e d s  do e s  no t  e n d  wit h
t h e  w a r m t h  cons e rve d.   The  e a r t h  a n d  s t r a w  b rick,
t h ro u g h  t h e  p roc es s e s  of fe r m e n t a tion  a n d  t h ro u g h
s h rink a g e,  b eco m e  op e n  a n d  po rou s  af t e r  t h r e e  o r  fou r
ye a r s  of s e rvice,  so  t h a t  t h e  d r af t  is d ef ec tive,
giving  a n noya nc e  fro m  s m ok e,  w hich  r e q ui r e s  t h ei r  r e n e w al. 
Bu t  t h e  h e a t ,  t h e  fe r m e n t a tion  a n d  t h e  a b so r p tion
of p rod uc t s  of co m b us tion  h av e  tog e t h e r  t r a n sfo r m e d
t h e  co m p a r a tively infe r tile  s u b soil in to  w h a t  t h ey
r e g a r d  a s  a  valu a ble  fe r tilize r  a n d  t h es e  di sc a r d e d
b rick  a r e  u s e d  in  t h e  p r e p a r a tion  of co m pos t  fe r tilize r s
for  t h e  fields.   On  a ccou n t  of t his  value  of t h e
disca r d e d  b rick  t h e  la r g e  a m o u n t  of labo r  involved
in r e moving  a n d  r e b uilding  t h e  k a n gs  is no t  r e g a r d e d
al tog e t h e r  a s  labo r  los t .
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Ou r  ow n  obs e rv a tions  h ave  s how n  t h a t  h e a tin g  soils
to  d ryn e s s  a t  a  t e m p e r a t u r e  of 1 1 0  d e g  C. g r e a tly
inc r e a s e s  t h e  fre e do m  with  w hich  pl a n t  food  m ay b e
r e cove r e d  fro m  t h e m  by t h e  solven t  po w e r  of w a t er,
a n d  t h e  s a m e  h e a tin g  do u b tl e s s  imp roves  t h e  p hysical
a n d  biologic al con di tions  of t h e  soil a s  w ell. 
Ni t rog e n  co m bin e d  a s  a m m o nia,  a n d  p hos p ho r us ,  po t a s h
a n d  lime  a r e  all c a r ri ed  wi t h  t h e  s mok e  o r  soo t,  m e c h a nic ally
in t h e  d r af t  a n d  a r r e s t e d  u po n  t h e  inn e r  w alls  of t h e
k a n g s  o r  filt e r  in to  t h e  po rou s  b rick  wi th  t h e  s m ok e,
a n d  t h u s  a d d  pl a n t  food  di r ec tly to  t h e  soil. 
Soo t  fro m  wood  h a s  b e e n  foun d  to  con t ain,  a s  a n  av e r a g e,
1.36  p e r  c e n t  of ni t rog e n;  .51  p e r  c e n t  of p hos p ho r u s
a n d  5.3 4  p e r  ce n t  of po t a s siu m.   We p r a c tic e  b u r ning
s t r a w  a n d  co r n  s t alks  in e no r mo us  q u a n ti ti es,  to  g e t
t h e m  e a sily ou t  of t h e  w ay, t h u s  sc a t t e ring  on  t h e
winds  valua ble  pl a n t  food, t ho u g h tle s sly a n d  lazily
w a s ting  w h e r e  t h e s e  p eo ple  labo riously a n d  r eligiously
s ave.   Thes e  a r e  g ain s  in a d di tion  to  t hos e  w hich
r e s ul t  fro m  t h e  for m a tion  of ni t r a t e s ,  soluble  po t a s h
a n d  o th e r  pl a n t  foods  t h ro u g h  fe r m e n t a tion.   We
s a w  m a ny  ins t a nc e s  w h e r e  t h e s e  disc a r d e d  b rick  w e r e
b ein g  u s e d ,  bo t h  in S h a n t u n g  a n d  Chihli p rovinc es ,
a n d  it  w a s  co m m o n  in w alking  t h ro u g h  t h e  s t r e e t s  of
cou n t ry  villag e s  to  s e e  piles  of t h e m,  evide n tly r e c e n tly
r e m ove d.

The  fuel g ro w n  on  t h e  fa r m s  consis t s  of t h e  s t e m s
of all a g ricul tu r al  c ro ps  w hich  a r e  to  a ny ex t e n t
woody, u nle s s  t h ey c a n  b e  p u t  to  so m e  b e t t e r  u s e .  
Rice  s t r aw, co t ton  s t e m s  p ulle d  by t h e  roo t s  af t e r
t h e  s e e d  h a s  b e e n  g a t h e r e d ,  t h e  s t e m s  of windso r  b e a n s ,
t hos e  of r a p e  a n d  t h e  mille t s ,  a ll p ulled  by t h e  roo ts ,
a n d  m a ny  ot h e r  kinds,  a r e  b ro u g h t  to  t h e  m a rk e t  ti e d
in b u n dle s  in t h e  m a n n e r  s e e n  in Figs.  7 4,  7 5  a n d
7 6.   The s e  fuels  a r e  u s e d  for  do m e s tic  p u r pos e s
a n d  for  t h e  b u r ning  of lim e,  b rick,  roofing  tile  a n d
e a r t h e n w a r e  a s  w ell a s  in t h e  m a n ufac t u r e  of oil,
t e a,  b e a n-c u r d  a n d  m a ny  ot h e r  p roc e s s e s .   In  t h e
ho m e,  w h e n  t h e  m e als  a r e  cooke d  wi th  t h e s e  ligh t  b ulky
fuels, it  is t h e  d u ty of so m e  on e,  of te n  on e  of t h e
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c hild r e n,  to  si t  on  t h e  floor  a n d  fee d  t h e  fir e  wi th
on e  h a n d  w hile  wi t h  t h e  o t h e r  a  b ellows  is wo rk e d
to  s ec u r e  s ufficien t  d r af t .   The  m a n ufac t u r e  of
co t ton  s e e d  oil a n d  co t ton  s e e d  c ak e  is on e  of t h e
co m m o n  fa mily indu s t ri e s  in Chin a ,  a n d  in  on e  of t h e s e
ho m e s  w e  s a w  rice  h ulls  a n d  ric e  s t r a w  b ein g  u s e d
a s  fuel.  In  t h e  la r g e  low, on e-s to ry, tile-roofed
b uilding  s e rving  a s  s to r e ,  w a r e ho u s e ,  fac to ry a n d
d w elling,  a  fa mily of fou r  g e n e r a tions  w e r e  a t  wo rk,
t h e  g r a n dfa t h e r  s u p e rvising  in  t h e  mill a n d  t h e  g r a n d m ot h e r
lea ding  in t h e  ho m e  a n d  s to r e  w h e r e  t h e  co t ton  s e e d
oil w a s  b eing.  r e t ail ed  for  2 2  c e n t s  p e r  pou n d  a n d
t h e  co t ton  s e e d  c ak e  a t  3 3  c e n t s,  gold,  p e r  h u n d r e d w eigh t .  
Back of t h e  s to r e  a n d  living  roo m s,  in  t h e  mill co m p a r t m e n t ,
t h r e e  blindfolde d  w a t e r  b uffalo, e a c h  wo rking  a  g r a ni t e
mill, w e r e  c r u s hing  a n d  g rin din g  t h e  co t ton  s e e d.  
Th r e e  o th e r  b uffalo, for  r el ay s e rvice,  w e r e  lying
a t  r e s t  o r  e a ting,  a w ai ting  t h ei r  t u r n  a t  t h e  t e n-ho u r
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wo rking  d ay.  Two of t h e  mills  w e r e  ho rizon t al
g r a ni t e  b u r r s  m o r e  t h a n  fou r  fee t  in  di a m e t er, t h e
u p p e r  on e  r evolving  onc e  wi th  e a c h  ci rc ui t  m a d e  by
t h e  cow.  The  t hi rd  mill w a s  a  p ai r  of m a s sive
g r a ni t e  r olle r s,  e a c h  five  fee t  in di a m e t e r  a n d  t wo
fee t  t hick, joine d  on  a  ve ry s ho r t  ho rizon t al axle
w hich  r evolve d  on  a  ci rc ul a r  s ton e  pl a t e  a bo u t  a  ve r tic al
axis  onc e  wi th  e a c h  ci rcui t  of t h e  b uffalo.  Two
m e n  t e n d e d  t h e  t h r e e  mills.  Afte r  t h e  co t ton
s e e d  h a d  b e e n  twice  p a s s e d  t h ro u g h  t h e  mills  it  w a s
s t e a m e d  to  r e n d e r  t h e  oil fluid a n d  m o r e  r e a dily exp r e s s e d .  
The  s t e a m e r  consis t e d  of t wo  cove r e d  wood e n  hoops
no t  u nlike  t h a t  s e e n  in  Fig.  7 7,  p rovide d  wi t h  sc r e e n
bo t to m s,  a n d  in t h e s e  t h e  m e al  w a s  pl ac e d  ove r  op e nings
in t h e  to p  of a n  iron  ke t tl e  of boiling  w a t e r  fro m
w hich  t h e  s t e a m  w a s  forc e d  t h ro u g h  t h e  c h a r g e  of m e al.  
E a c h  c h a r g e  w a s  w eig h e d  in a  s coop  b al a nc e d  on  t h e
a r m  of a  b a m boo  s c al e,  t h u s  s ec u rin g  a  u nifo r m  w eigh t
for  t h e  c ak e s.

On  t h e  g ro u n d  in fron t  of t h e  fu r n a c e  s a t  a  boy of
t w elve  ye a r s  s t e a dily fee din g  rice  c h aff in to  t h e
fire  wi th  hi s  left  h a n d  a t  t h e  r a t e  of a bo u t  t hi r ty
c h a r g e s  p e r  min u t e ,  w hile  wi th  his  r ig h t  h a n d,  a n d
in p e rfec t  r hyt h m,  h e  d r e w  b a ck  a n d  for t h  t h e  long
plu n g e r  of a  r e c t a n g ula r  box b ellows, m ain t aining
a  force d  d r af t  for  t h e  fi r e.   At in t e rvals  t h e
m a n  w ho  w a s  b rin ging  fuel fed  in to  t h e  fu r n ac e  a  b u n dle
of r ic e  s t r aw, t h u s  giving  t h e  boy’s lef t  a r m
a  m o m e n t’s r e s pi t e .   Whe n  t h e  s t e a ming  h a s
r e n d e r e d  t h e  oil s ufficie n tly fluid  t h e  m e al  is t r a n sfe r r e d,
ho t,  to  t e n-inch  hoops  t wo  inch e s  d e e p,  m a d e  of b r aid e d
b a m boo  s t r a n d s,  a n d  is d ef tly t r a m p e d  wi th  t h e  b a r e
fee t,  w hile  ho t,  t h e  op e r a to r  s t e a dying  hi m s elf by
a  p ai r  of h a n d  b a r s .   Afte r  a  s t ack  of sixte e n
hoops,  divide d  by a  sligh t  sif ting  of c h aff o r  s ho r t
s t r a w  to  s e p a r a t e  t h e  c ak es ,  h a d  b e e n  co m ple t e d  t h e s e
w e r e  t ak e n  to  on e  of fou r  p r e s s m e n,  w ho  w e r e  k e p t  b u sy
in exp r e s sing  t h e  oil.

The  p r e s s e s  consis t e d  of t wo  p a r allel t im b e r s  fr a m e d
tog e t h er, long  e no u g h  to  r ec eive  t h e  sixt e e n  hoops
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on  e d g e  a bove  a  g a p  b e t w e e n  t h e m.   The s e  ch e e s es
of m e al  a r e  s u bjec t e d  to  a n  e no r mo us  p r e s s u r e  s ec u r e d
by m e a n s  of t h r e e  p a r allel line s  of w e d g e s  forc e d  a g ain s t
t h e  followe r  e a c h  by a n  iron-bo u n d  m a s t e r  w e d g e ,  d rive n
ho m e  with  a  h e avy b e e tl e  w eighing  so m e  t w e n ty-five
o r  t hi r ty po u n d s.   The  line s  of w e d g e s  w e r e  tigh t e n e d
in s ucc es sion,  t h e  loos e n e d  line  r e c eiving  a n  a d di tion al
w e d g e  to  t ak e  u p  t h e  slack  af t e r  d r a win g  b a ck  t h e
m a s t e r  w e d g e ,  w hich  w a s  t h e n  d rive n  ho m e.   To k e e p
good  t h e  s u p ply of w e d g e s  w hich  a r e  of t e n  c r u s h e d
u n d e r  t h e  p r e s s u r e  a  s econ d  boy, olde r  t h a n  t h e  on e
a t  t h e  fu rn a c e ,  w a s  wo rking  on  t h e  floor, s h a ping
n e w  on e s ,  t h e  b roke n  w e d g e s  a n d  t h e  chips  going  to
t h e  fu rn a c e  for  fuel.

By t his  ve ry sim ple,  r e a dily cons t r uc t e d  a n d  inexp e n sive
m e c h a nis m  e no r m o us  p r e s s u r e s  w e r e  s ec u r e d  a n d  w h e n
t h e  op e r a to r  h a d  ob t ain e d  t h e  d e si r e d  co m p r e s sion
h e  ligh t e d  his  pip e  a n d  s a t  dow n  to  s mok e  u n til t h e
oil c e a s e d  d rip ping  in to  t h e  pi t  s u nk  in t h e  floor
b e n e a t h  t h e  p r e s s .   In  t his  in t e rval t h e  n ext
s e ri e s  of c ak e s  w e n t  to  a no t h e r  p r e s s  a n d  t h e  wo rk
t h u s  ke p t  u p  d u ring  t h e  d ay.
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Six h u n d r e d  a n d  for ty c ak e s  w a s  t h e  ave r a g e  d aily
ou t p u t  of t his  family of eig h t  m e n  a n d  t wo  boys,  wi th
t h ei r  six w a t e r  b uffalo.  The  co t to n  s e e d  c ak e s
w e r e  b eing  sold  a s  feed,  a n d  a  n e a r-by Chin e s e  d ai ry m a n
w a s  u sing  t h e m  for  his  h e r d  of for ty w a t e r  b uffalo,
s e e n  in Fig.  7 8,  p ro d ucin g  milk for  t h e  for eig n  t r a d e
in S h a n g h ai.  This h e r d  of for ty cows  on e  of w hich
w a s  a n  albino, w a s  giving  a n  ave r a g e  of b u t  2 0 0  c a t ty
of milk p e r  d ay, o r  a t  t h e  r a t e  of six a n d  t wo-t hi rd s
po u n d s  p e r  h e a d!   The  cows  h ave  ex t r e m ely s m all
u d d e r s  b u t  t h e  milk is ve ry rich,  a s  indica t e d  by
a n  a n alysis  m a d e  in t h e  office  of t h e  S h a n g h ai  Boa r d
of H e al th  a n d  ob t ain e d  t h ro u g h  t h e  kind n e s s  of Dr.
Arth u r  S t a nley.  The  milk s how e d  a  s p ecific g r avity
of 1.0 2 8  a n d  con t ain e d  2 0.1  p e r  c e n t  to t al  solids;
7.5  p e r  c e n t  fa t;  4 . 2  p e r  c e n t  milk s u g a r  a n d  .8  p e r
c e n t  a s h.   In  t h e  fa mily of Rev. W. H.  H u d so n,
of t h e  So u t h e r n  P r e s byt e ri a n  Mission,  Kas hing,  w hos e
ve ry g r a cious  hos pi t ali ty w e  e njoyed  on  t wo  diffe r e n t
occ a sions,  t h e  b u t t e r  m a d e  fro m  t h e  milk of two  of
t h e s e  cow s, on e  of w hich,  wi t h  h e r  c alf, is s e e n  in
Fig.  7 9,  w a s  u s e d  on  t h e  fa mily t a bl e.   I t  w a s
a s  w hi t e  a s  la r d  o r  co t tole n e  b u t  t h e  t ext u r e  a n d
flavor  w e r e  no r m al a n d  fa r  b e t t e r  t h a n  t h e  Da nis h
a n d  N e w  Ze ala n d  p ro d uc t s  s e rve d  a t  t h e  ho t el s.

The  milk p rod uc e d  a t  t h e  Chine s e  d ai ry in S h a n g h ai
w a s  b ein g  sold  in bo t tl e s  holding  t wo  po u n d s,  a t  t h e
r a t e  of on e  dolla r  a  bo t tl e ,  o r  4 3  ce n t s,  gold.  
This  s e e m s  hig h  a n d  t h e r e  m ay  h ave  b e e n  mis u n d e r s t a n din g
on  t h e  p a r t  of my  in t e r p r e t e r  b u t  hi s  a n s w e r  to  my
q u e s tion  w a s  t h a t  t h e  milk w a s  b ein g  sold  a t  on e  S h a n g h ai
dolla r  p e r  bo t tl e  holding  on e  a n d  a  h alf c a t ty, w hich,
in t e r p r e t e d,  is t h e  value  give n  a bove.

But  fuel fro m  t h e  s t e m s  of c ul tiva t e d  pl a n t s  w hich
a r e  in p a r t  o t h e r wise  u s eful, is no t  s ufficien t  to
m e e t  t h e  n e e d s  of cou n t ry a n d  villag e ,  no t wi th s t a n din g
t h e  in t e ns e  e co no mies  p r a c tice d.   La r g e  a r e a s
of hill a n d  m o u n t ain  lan d  a r e  m a d e  to  con t ribu t e  t h ei r
s h a r e ,  a s  w e  h ave  s e e n  in t h e  so u t h  of China ,  w h e r e
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pin e  bo u g h s  w e r e  b ein g  u s e d  for  fi ring  t h e  lime  a n d
c e m e n t  kilns.   At Tsing t ao  w e  s a w  t h e  pin e  bo u g h
fuel on  t h e  b a cks  of m ule s,  Fig.  8 0,  co ming  fro m  t h e
hills in S h a n t u n g  p rovinc e.   Simila r  fuels  w e r e
b ein g  u s e d  in Kore a  a n d  w e  h ave  p ho tog r a p h s  of la rg e
pin e  bo u g h  fuel s t a cks,  t ak e n  in Japa n  a t  F u n a b a s hi,
e a s t  fro m  Tokyo.

The  hill a n d  m o u n t ain  land s,  w h e r eve r  a c c e s sible  to
t h e  d e n s ely p eo ple d  pl ains,  h av e  long  b e e n  c u t  ove r
a n d  a s  r e g ula rly h a s  affor e s t a tion  b e e n  e ncou r a g e d
a n d  d elibe r a t ely s ec u r e d  eve n  t h ro u g h  t h e  t r a n s pla n ting
of n u r s e ry  s tock  g row n  exp r e s sly for  t h a t  p u r pos e.  
We h a d  r e a d  so  m u c h  r e g a r din g  t h e  r e ckles s  d e s t r uc tion
of for e s t s  in Chin a  a n d  Jap a n  a n d  h a d  s e e n  so  few
old  for e s t  t r e e s  exc e p t  w h e r e  t h e s e  h a d  b e e n  p ro t e c t e d
a bo u t  t e m ples,  g r av es  o r  ho u s e s ,  t h a t  w h e n  Rev. R.
A. H a d e n,  of t h e  Elizab e t h  Blake  hos pi t al, n e a r  Sooc how
insis t e d  t h a t  t h e  Chine s e  w e r e  d elibe r a t e  for e s t e r s
a n d  t h a t  t h ey  r e g ul a rly g row  t r e e s  for  fuel, t r a n s pla n ting
t h e m  w h e n  n e c e ss a ry to  s e c u r e  a  clos e  a n d  e a rly s t a n d,
af t e r  t h e  a r e a  h a d  b e e n  cle a r e d ,  w e  w e r e  so  m u c h  s u r p ris e d
t h a t  h e  g e n e ro usly volun t e e r e d  to  a cco m p a ny u s  w e s t w a r d
on  a  t wo  d ays  jou r n ey in to  t h e  hill cou n t ry w h e r e  t h e
p r a c tic e  could  b e  s e e n.

81



Page 60

A family ow ning  a  ho us e bo a t  a n d  living  u po n  it w as
e n g a g e d  for  t h e  jou r n ey.  This  fa mily consis t e d
of a  r e c e n tly widow e d  fa th er, his  two  so ns,  n e wly
m a r rie d,  a n d  a  h elper.  They w e r e  to  t r a n s po r t
u s  a n d  p rovide  sl ee pin g  q u a r t e r s  for  mys elf, Mr. H a d e n
a n d  a  cook for  t h e  consid e r a tion  of $ 3.00,  M exica n,
p e r  d ay  a n d  to  con tin u e  t h e  jou r n ey t h ro u g h  t h e  nig h t ,
le aving  t h e  d ay for  obs e rv a tion  in t h e  hills.

The  r e c e n t  fune r al  h a d  cos t  t h e  fa th e r  $ 1 0 0  a n d  t h e
w e d din g  of t h e  t wo  sons  $ 5 0  e a c h,  w hile  t h e  r e m o d eling
of t h e  ho u s e bo a t  to  m e e t  t h e  n e e d s  of t h e  n e w  family
r el a tions  cos t  s till a no t h e r  $ 1 0 0.   To m e e t  t h e s e
exp e n s e s  i t h a d  b e e n  n e c e s s a ry  to  bo r row  t h e  full a m o u n t,
$ 3 0 0.   On  $ 1 0 0  t h e  fa th e r  w a s  p aying  2 0  p e r  c e n t
in t e r e s t ;  on  $ 5 0  h e  w a s  co m p elled  to  p ay 5 0  p e r  c e n t
in t e r e s t .   The  b al a nc e  h e  h a d  bo r row e d  fro m  frien d s
wi tho u t  in t e r e s t  b u t  wi th  t h e  u n d e r s t a n din g  t h a t  h e
wo uld  r e t u r n  t h e  favor  s hould  occ asion  b e  r e q ui r e d.

Rev. A. E. Eva n s  infor m e d  u s  t h a t  i t is a  co m m o n  p r a c tice
in Chin a  for  n eig h bo r s  to  h elp  on e  a no t h e r  in tim e s
of g r e a t  fina ncial s t r e s s.   This is on e  of t h e
m e t ho ds:  

A n eig h bo r  m ay  n e e d  8 0 0 0  c a s h.   H e  p r e p a r e s  a
fea s t  a n d  s e n d s  invit a tions  to  a  h u n d r e d  frie n ds .  
They know  t h e r e  h a s  b e e n  no  d e a t h  in  hi s  fa mily a n d
t h a t  t h e r e  is no  w e d din g,  s till it  is u n d e r s tood  t h a t
h e  is in  n e e d  of m o n ey.  The  feas t  is p r e p a r e d
a t  a  s m all exp e n s e .   The  invit ed  g u e s t s  co m e,
e a c h  b ringing  eigh ty c a s h  a s  a  p r e s e n t .   The  r e cipie n t
is exp e c t e d  to  ke e p  a  c a r eful r e co r d  of con t rib u tin g
frien d s  a n d  to  r e p ay t h e  s u m.   Anot h e r  m e t ho d  is
like  t his:   For  so m e  r e a son  a  m a n  n e e d s  to  bo r row
2 0,00 0  c a s h .   H e  p ropos e s  to  tw e n ty of hi s  fri en ds
t h a t  t h ey o r g a nize  a  club  to  r ai s e  t his  s u m.  
If t h e  fri en d s  a g r e e  e a c h  p ays  1 0 0 0  c as h  to  t h e  o r g a nizing
m e m b er.  The  b al a nc e  of t h e  club  d r a w  lot s  a s  to
w hich  m e m b e r  s h all b e  n u m b e r  t wo,  t h r e e ,  four, five,
e t c ., d e sign a ting  t h e  o r d e r  in w hich  p ay m e n t s
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s h all b e  m a d e.   The  m a n  bo r rowing  t h e  m o n ey is
t h e n  u n d e r  oblig a tion  to  s e e  t h a t  t h e s e  p ay m e n t s  a r e
m e t  in full a t  t h e  ti m e s  a g r e e d  u po n.   No t  infr e q u e n tly
a  s m all r a t e  of in t e r e s t  is ch a r g e d.

R a t e s  of in t e r e s t  a r e  ve ry high  in  Chin a,  e s p ecially
on  s m all s u m s  w h e r e  s ec u ri ti es  a r e  no t  t h e  b e s t .  
Mr. Eva ns  infor m s  m e  t h a t  t wo  p e r  c e n t  p e r  m o n t h  is
low a n d  t hi r ty p e r  ce n t  p e r  a n n u m  is ve ry co m m o nly
collec t e d.   S uc h  obliga tions  a r e  of te n  n ev e r  m e t
b u t  t h ey do  no t  ou tl aw  a n d  m ay  d e sc e n d  fro m  fa th e r
to  so n.

The  bo a t  cos t  $ 2 9 2.40  in U. S. c u r r e ncy; t h e  yea rly
e a r ning  w a s  $ 1 0 7.50  to  $ 1 2 0.40.   The  fun e r al  cos t
$ 4 3  a n d  $ 4 3  m o r e  w a s  r e q ui r e d  for  t h e  w e d ding  of t h e
t wo  sons.   They w e r e  r ec eiving  for  t h e  s e rvice s
of six p eo ple  $ 1.29  p e r  d ay.  An e n g a g e m e n t  for
t wo  w e e ks  o r  a  m o n t h  could  h ave  b e e n  m a d e  for  m a t e ri ally
low e r  r a t e s  a n d  t h ei r  av e r a g e  d aily e a r nin g,  on  t h e
b a sis  of t h r e e  h u n d r e d  d ays  s e rvice  in t h e  ye ar, a n d
t h e  $ 1 2 0.4 0  to t al  e a r ning,  wo uld  b e  only 4 0.1 3  c e n t s ,
les s  t h a n  s eve n  c e n t s  e a c h,  h e n c e  t h ei r  t r ip  wi t h  u s
w a s  t wo  of t h ei r  b a n n e r  d ays.   Fo r eig n e r s  in S h a n g h ai
a n d  o th e r  ci ti es  fr eq u e n tly e n g a g e  s uc h  ho us e bo a t
s e rvice  for  t wo  w e eks  o r  a  m o n t h  of t r avel on  t h e
c a n als  a n d  rive r s ,  finding  it  a  ve ry e njoyable  a s  w ell
a s  inexp e n sive  w ay of h aving  a  picnic  ou ting.
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On r e a c hing  t h e  hill lan ds  t h e  n ex t  m o r nin g  t h e r e
w e r e  s uc h  sc e n e s  a s  s how n  in Fig.  8 2,  w h e r e  t h e  s t ri ps
of t r e e  g ro wt h,  va rying  fro m  t wo  to  t e n  yea r s,  s t r e t c h e d
di r e c tly u p  t h e  slope ,  of te n  in s t ro n g  con t r a s t  on
a c co u n t  of t h e  s t r aigh t  bo u n d a rie s  a n d  diffe r e n t  a g e s
of t h e  tim b er.  So m e  of t h e s e  long  n a r row  holdings
w e r e  less  t h a n  t wo  ro ds  wid e  a n d  on  on e  of t h e s e  only
r e c e n tly cu t ,  u p  w hich  w e  w alke d  for  consid e r a ble
dis t a n c e ,  t h e  youn g  pin e  w e r e  s p rin ging  u p  in  goodly
n u m b e r s .   As m a ny  a s  eig h t e e n  youn g  t r e e s  w e r e
cou n t e d  on  a  wid t h  of six fee t  a c ros s  t h e  s t rip  of
t hi r ty  fee t  wide .   On  t his  a r e a  eve ry thin g  h a d
b e e n  r e c e n tly cu t  cle a n .   Eve n  s t u m p s  a n d  t h e  la r g e
roo t s  w e r e  d u g  a n d  s ave d  for  fuel.

In  Fig.  8 3  a r e  s e e n  b u n dles  of fuel fro m  s uc h  a  s t r ip,
jus t  b ro u g h t  in to  t h e  villag e,  t h e  bo u g hs  r e t aining
t h e  leaves  al t ho u g h  t h e  fuel h a d  b e e n  d rie d.  
The  roo t s,  too,  a r e  ti ed  in wi t h  t h e  limbs  so  t h a t
eve ry thin g  is s ave d.   On  ou r  w alk to  t h e  hills
w e  p a s s e d  m a ny p eo ple  b rin gin g  t h ei r  loads  of fuel
s win ging  fro m  c a r rying  pole s  on  t h ei r  s houlde r s.  
Inq ui ries  r e g a r din g  t h e  affor e s t a tion  of t h e s e  s t r ip s
of hillside  s how e d  t h a t  t h e  ex t e n sive  diggin g  n ec es si t a t e d
by t h e  r e cove ry of t h e  roo t s  u s u ally c a u s e d  n e w  t r e e s
to  s p ring  u p  q uickly a s  volun t e e r s  fro m  sc a t t e r e d
s e e d  a n d  fro m  t h e  roo t s,  so  t h a t  pla n ting  w a s  no t
g e n e r ally r e q ui r e d .   Talking  wi th  a  g ro u p  of p eo ple
a s  to  w h e r e  w e  could  s e e  so m e  of t h e  t r e e s  u s e d  for
r e pla n ting  t h e  hillsides,  a  lad  of s eve n  ye a r s  w a s
firs t  to  u n d e r s t a n d  a n d  volun t e e r e d  to  con d u c t  u s
to  a  pl a n ting.   This h e  did  a n d  w a s  ove rjoyed
on  r e c eip t  of a  t r ifle  for  his  s e rvices .   On e  of
t h e s e  lit tle  pin e  n u r s e ri es  is s e e n  in Fig.  8 4,  m a ny
b ein g  pl a n t e d  in s ui t a ble  pl ac e s  t h ro u g h  t h e  woods.  
The  lad  led  u s  to  t wo  s uc h  loca tions  wi th  w hos e  w h e r e a bo u t s
h e  w a s  evide n tly ve ry fa miliar, a l t hou g h  t h ey w e r e
con sid e r a ble  dis t a n c e  fro m  t h e  p a t h  a n d  fa r  fro m  ho m e.  
The s e  s m all t r e e s  a r e  u s e d  in filling  in pl ac es  w h e r e
t h e  volun t e e r  g ro wt h  h a s  no t  b e e n  s ufficien tly clos e.  
A s t ro n g  h e r b a c eo u s  g row t h  u s u ally s p rings  u p  q uickly
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on  t h e s e  n e wly cle a r e d  lands  a n d  t his  too  is cu t  for
fuel o r  for  u s e  in m a king  co m pos t  o r  a s  g r e e n  m a n u r e .

The  g r a s s  w hich  g row s  on  t h e  g r ave  lands ,  if no t  fed
off, is a lso  c u t  a n d  s ave d  for  fuel.  We s a w  s eve r al
ins t a nc e s  of t his  ou t sid e  of S h a n g h ai, on e  w h e r e  a
m o t h e r  wit h  h e r  d a u g h t er, p rovide d  wi th  r a k e ,  sickle,
b a sk e t  a n d  b a g,  w e r e  g a t h e ring  t h e  d ry  s t u b ble  a n d
g r a s s  of t h e  p r evious  s e a so n,  fro m  t h e  g r av e  lan ds
w h e r e  t h e r e  w a s  less  t h a n  could  b e  foun d  on  ou r  closely
m o w e d  m e a do ws.   In  Fig.  8 5  m ay  b e  s e e n  a  m a n  w ho
h a s  jus t  r e t u r n e d  wi th  s uc h  a  load,  a n d  in  his  h a n d
is t h e  typic al r a k e  of t h e  Fa r  E a s t ,  m a d e  by si m ply
b e n din g  b a m boo  s plin t s ,  claw-s h a p e,  a n d  s ec u ring  t h e m
a s  s e e n  in t h e  e n g r aving.
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In  t h e  S h a n t u n g  p rovinc e,  in Chihli a n d  in M a nc h u ri a ,
mille t  s t e m s,  e s p e ci ally t hos e  of t h e  g r e a t  kaolian g
o r  so r g h u m,  a r e  ext e n sively u s e d  for  fuel a n d  for
b uilding  a s  w ell a s  for  sc r e e n s ,  fenc e s  a n d  m a t tin g.  
At M uk d e n  t h e  k aolian g  w a s  s elling  a s  fuel a t  $ 2.70
to  $ 3.00,  M exica n,  for  a  1 0 0-b u n dle  loa d  of s t alks,
w eig hin g  s eve n  c a t ty to  t h e  b u n dle.   The  yield
p e r  a c r e  of kaolian g  fuel a m o u n t s  to  5 6 0 0  po u n ds  a n d
t h e  s t alks  a r e  eig h t  to  t w elve  fee t  long,  so  t h a t
w h e n  c a r ri e d  on  t h e  b a cks  of m ule s  o r  ho r s e s  t h e  a ni m als
a r e  n e a rly hid d e n  by t h e  load.   The  p rice  p aid
for  pl a n t  s t e m  fuel fro m  a g ricul tu r al  c ro ps,  in diffe r e n t
p a r t s  of Chin a  a n d  Jap a n,  r a n g e d  fro m  $ 1.3 0  to  $ 2.85,
U. S. c u r r e ncy, p e r  ton.   The  p rice  of a n t h r a ci t e
co al a t  N a nking  w a s  $ 7 .76  p e r  ton.   Taking  t h e
w eig h t  of d ry  oak  wood  a t  3 5 0 0  po u n d s  p e r  co r d,  t h e
pla n t  s t e m  fuel, for  e q u al  w eig h t ,  w a s  s elling  a t
$ 2 .28  to  $ 5.0 0.

La r g e  a mo u n t s  of wood  a r e  conve r t e d  in to ch a rco al
in t h e s e  cou n t rie s  a n d  s e n t  to  m a rk e t  b al e d  in ro u g h
m a t ting  o r  in b a sk e t wo rk  c a s e s  wove n  fro m  s m all b r u s h
a n d  holding  two  to  t wo  a n d  a  h alf b u s h els.   Wh e n
s uc h  wood  is no t  conve r t e d  in to  c h a r co al i t is s a w e d
into  on e  o r  t wo-foot  len g t h s ,  s pli t  a n d  m a rk e t e d  ti ed
in b u n dle s,  a s  s e e n  in  Fig.  7 7.

Along  t h e  M uk d e n-Antu n g  r ailw ay in M a nc h u ri a  fuel
w a s  al so  b ein g  s hipp e d  in fou r-foot  leng t h s ,  in t h e
for m  of co rd wood.   In  Kore a  c a t tl e  w e r e  p rovide d
wi th  a  p e c ulia r  s a d dle  for  c a r rying  wood  in fou r-foot
s ticks  laid bl a nk e t-fas hion  ove r  t h e  a ni m al, ex t e n din g
fa r  do w n  on  t h ei r  sid e s.   Thus  w a s  it b ro u g h t
fro m  t h e  hills  to  t h e  r ailw ay s t a tion.   This  wood,
a s  in M a nc h u ri a ,  w a s  cu t  fro m  s m all t r e e s .   In
Kore a ,  a s  in m os t  p a r t s  of Chin a  w h e r e  w e  visit e d,
t h e  t r e e  g row t h  ove r  t h e  hills  w a s  g e n e r ally sc a t t e rin g
a n d  t hin  on  t h e  g ro u n d  w h e r eve r  t h e r e  w a s  no t  individu al
ow n e r s hip  in s m all holdings.   U n d e r  a n d  a m o n g
t h e  sc a t t e rin g  pin e  t h e r e  w e r e  oak  in m a ny  c a s e s ,
b u t  t h e s e  w e r e  alw ays  s m all, evid e n tly no t  m o r e  t h a n
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t wo  o r  t h r e e  ye a r s  s t a n ding,  a n d  a p p e a rin g  to  h ave
b e e n  r e p e a t e dly c u t  b a ck.  I t  w a s  in Kore a  t h a t
w e  s a w  so  m a ny  ins t a n c e s  of you n g  leafy oak  bo u g h s
b ro u g h t  to  t h e  rice  fields  a n d  u s e d  a s  g r e e n  m a n u r e .

The r e  w a s  a b u n d a n t  evid e nc e  of p e r iodic  c u t ting  b e t w e e n
M uk d e n  a n d  Antu n g  in M a n c h u ri a;  b e t w e e n  Wiju a n d  F u s a n
in Kore a;  a n d  t h ro u g ho u t  m o s t  of ou r  jou r n ey in Jap a n;
fro m  N a g a s aki to  Moji a n d  fro m  S hi monos eki to  Yokoha m a.  
In  all of t h e s e  cou n t rie s  affor e s t a tion  t ak e s  plac e
q uickly a n d  t h e  c u t tin gs  on  p riva t e  holdings  a r e  m a d e
onc e  in  t e n ,  tw e n ty o r  t w e n ty-five  ye a r s .   Wh e n
t h e  wood  is sold  to  t hos e  co min g  for  it t h e  t ak e r s
p ay a t  t h e  r a t e  of 4 0  s e n  p e r  on e  ho r s e  loa d  of for ty
k a n,  o r  3 3 0  pou n d s,  s uc h  a s  is s e e n  in Fig.  8 7.  
Direc to r  Ono, of t h e  Akas hi Expe ri m e n t  s t a tion,  infor m e d
u s  t h a t  s uc h  fuel loads  in  t h a t  p r ef ec t u r e,  w h e r e
t h e  wood  is c u t  onc e  in  t e n  ye a r s ,  b ring  r e t u r n s  a m o u n tin g
to  a bo u t  $ 4 0  p e r  a c r e  for  t h e  t e n-yea r  c ro p.  
This  lan d  w a s  wor t h  $ 4 0  p e r  a c r e  b u t  w h e n  t h ey a r e
s ui t a bl e  for  o r a n g e  g roves  t h ey  s ell for  $ 6 0 0  p e r  a c r e .  
M u s h roo m  cul tu r e  is ext e n sively p r a c tic e d  u n d e r  t h e
s h a d e  of so m e  of t h e s e  wood e d  a r e a s ,  yielding  u n d e r
favor a ble  con di tions  a t  t h e  r a t e  of $ 1 0 0  p e r  a c r e.
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The  for e s t  cove r e d  a r e a  in  Japa n  exclusive  of For mos a
a n d  Kar afu to,  a mo u n t s  to  a  to t al  of 5 4,19 6,72 8  a c r e s ,
les s  t h a n  t w e n ty millions  of w hich  a r e  in p riva t e
holdings,  t h e  b al a nc e  b elon gin g  to  t h e  s t a t e  a n d  to
t h e  Imp e ri al  Crow n.

In  all of t h e s e  cou n t rie s  t h e r e  h a s  b e e n  a n  ex t e n sive
g e n e r al  u s e  of m a t e ri als  o t h e r  t h a n  wood  for  b uilding
p u r pos es  a n d  ve ry m a ny  of t h e  s u b s ti t u t e s  for  lu m b e r
a r e  p ro d uc t s  g row n  on  t h e  cul tiva t e d  fields.  
The  u s e  of ric e  s t r a w  for  r oofing,  a s  s e e n  in  t h e  H a kon e
villag e ,  Fig.  8 ,  is ve ry g e n e r al  t h ro u g ho u t  t h e  ric e
g rowing  dis t ric t s ,  a n d  eve n  t h e  sid es  of ho us es  m ay
b e  simila rly t h a t c h e d,  a s  w a s  obs e rve d  in t h e  Ca n to n
d el t a  r e gion,  s uc h  a  cons t r uc tion  b eing  w a r m  for  win t e r
a n d  cool for  s u m m er.  The  life  of t h e s e  t h a t c h e d
roofs, how ever, is s ho r t  a n d  t h ey m u s t  b e  r e n e w e d
a s  oft e n  a s  eve ry t h r e e  to  five  ye a r s  b u t  t h e  old
s t r a w  is highly p rize d  a s  fe r tilize r  for  t h e  fields
on  w hich  it  is g ro w n,  o r  it  m ay s e rve  a s  fuel, t h e
a s h e s  only going  to  t h e  fields.

Bur n e d  clay tile,  e s p ecially for  t h e  ci tie s  a n d  p u blic
b uildings,  a r e  ve ry ex t e n sively u s e d  for  r oofing,
clay b ein g  a b u n d a n t  a n d  n e a r  a t  h a n d.   In  Chihli
a n d  in M a n c h u ri a  mille t  a n d  so r g h u m  s t e m s,  u s e d  alon e
o r  pl a s t e r e d,  a s  in Fig.  8 8 ,  wi th  a  m u d  m o r t ar, so m e ti m e s
mixed  wi th  lime,  cove r  t h e  roofs  of vas t  n u m b e r s  of
t h e  d w ellings  ou t side  t h e  la rg e r  ci tie s.

At Chiao  Tou in M a n c h u ria  w e  s a w  t h e  b uilding  of t h e
t h a t c h e d  mille t  r oofs a n d  t h e  u s e  of kaolian g  s t e m s
a s  lu m b er.  Raft e r s  w e r e  s e t  in t h e  u s u al  w ay
a n d  cove r e d  wi th  a  laye r  a bo u t  t wo  inch e s  t hick  of
t h e  long  kaolian g  s t e m s  s t ripp e d  of t h ei r  leaves  a n d
tops .   The s e  w e r e  ti e d  tog e t h e r  a n d  to  t h e  r af t e r s
wi th  t wine ,  t h us  for ming  a  so r t  of m a t ti ng.   A
laye r  of t hin  cl ay m o r t a r  w a s  t h e n  s p r e a d  ove r  t h e
s u rfac e  a n d  w ell t row elle d  u n til it b e g a n  to  s how  on
t h e  u n d e r  sid e.   Ove r  t hi s  w as  a p plied  a  t h a t c h
of s m all mille t  s t e m s  bo u n d  in b u n dle s  eig h t  inc h e s
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t hick, c u t  s q u a r e  a c ros s  t h e  b u t t s  to  eig h t e e n  inch e s
in len g t h.   They w e r e  dip p e d  in w a t e r  a n d  laid
in cou r s e s  af t e r  t h e  m a n n e r  of s hingle s  b u t  t h e  b u t t s
of t h e  s t e m s  a r e  d riven  forw a r d  to  a  slop e  w hich  obli t e r a t e s
t h e  s hould er, m a king  t h e  co u r s e s  invisible.   In
t h e  b e t t e r  ho u s e s  t hi s  t h a t c hing  m ay  b e  pl a s t e r e d
wi th  e a r t h  m o r t a r  o r  wi th  a n  e a r t h-lim e  m o r t ar, w hich
is les s  liable  to  w a s h  in h e avy r ain.

The  w alls  of t h e  ho us e  w e  s a w  b uilding  w e r e  also  side d
wi th  t h e  long,  la rg e  k aolian g  s t e m s.   An o r din a ry
fra m e  with  pos t s  a n d  gi r t s  a bo u t  t h r e e  fee t  a p a r t
h a d  b e e n  e r ec t e d,  on  sills a n d  wi th  pl a t e s  c a r rying
t h e  roof.  S t a n ding  ve r tically a g ains t  t h e  gi r t s
a n d  ti ed  to  t h e m,  for min g  a  clos e  layer, w e r e  t h e
k aolian g  s t e m s.   Thes e  w e r e  pl a s t e r e d  ou t sid e
a n d  in wi th  a  laye r  of t hin  e a r t h  m o r t ar.  A simila r
laye r  of s t e m s,  s e t  u p  on  t h e  insid e  of t h e  gi r t s  a n d
si mila rly pl a s t e r e d,  for m e d  t h e  inn e r  fac e  of t h e  w all
of t h e  ho u s e ,  le aving  d e a d  ai r  s p a c e s  b e t w e e n  t h e
gi r t s .
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Brick m a d e  fro m  e a r t h  a r e  ve ry ex t e nsively u s e d  for
ho us e  b uilding,  c h aff a n d  s ho r t  s t r a w  b eing  u s e d  a s
a  bin ding  m a t e ri al,  t h e  b rick  b ein g  si m ply d ri ed  in
t h e  s u n,  a s  s e e n  in Fig.  8 9.   A ho us e  in  t h e  p roc e s s
of b uilding,  w h e r e  t h e  b rick  w e r e  b eing  u s e d,  is s e e n
in Fig.  9 0.   The  foun d a tion  of t h e  d w elling,  it
will b e  obs e rve d,  w a s  laid  wi th  w ell-for m e d  h a r d-b u r n e d
b rick,  t h e s e  b ein g  n e c e s s a ry  to  p r eve n t  c a pilla ry
m ois t u r e  fro m  t h e  g ro u n d  b eing  d r a w n  u p  a n d  soft e n
t h e  e a r t h  b rick, m a king  t h e  w all u n s afe.

S eve r al  kilns  for  b u r nin g  b rick,  b uil t  of cl ay a n d
e a r t h,  w e r e  p a s s e d  in  ou r  jou r n ey u p  t h e  Pei ho,  a n d
s t ack e d  a bo u t  t h e m,  cove ring  a n  a r e a  of m o r e  t h a n
eig h t  h u n d r e d  fee t  b a ck  fro m  t h e  rive r  w e r e  b u n dle s
of t h e  kaolian g  s t e m s  to  s e rve  a s  fuel in t h e  kilns.

The  ex t e n sive  u s e  of t h e  u n b u r n e d  b rick  is n e c e s si t a t e d
by t h e  difficul ty of ob t aining  fuel, a n d  va rious  m e t hod s
a r e  a do p t e d  to  r e d uc e  t h e  n u m b e r  of b u r n e d  b rick  r e q ui r e d
in cons t r u c tion.   On e  of t h e s e  d evices  is s how n
in Fig.  7 9,  w h e r e  t h e  ci ty w all s u r ro u n ding  Kas hing
is co ns t r uc t e d  of al t e r n a t e  cou r s e s  of fou r  laye r s
of b u r n e d  b rick  s e p a r a t e d  by laye r s  of sim ple  e a r t h
conc r e t e.

In  a d di tion  to  t h e  m ul tiple-func tion,  fa r m-gow n  c rops
u s e d  for  food, fuel a n d  b uilding  m a t e r ial, t h e r e  is
a  la rg e  a c r e a g e  d evo t e d  to  t h e  g rowin g  of t ex tile
a n d  fibe r  p ro d uc t s  a n d  e no r m o u s  q u a n ti ti es  of t h e s e
a r e  p ro d uc e d  a n n u ally.  In  Jap a n,  w h e r e  so m e  fifty
millions  of p eo ple  a r e  c hi efly fed  on  t h e  p ro d uc e
of li t tl e  m o r e  t h a n  2 1,00 0  s q u a r e  miles  of c ul tiva t e d
land,  t h e r e  w a s  g ro w n  in 1 9 0 6  m o r e  t h a n  7 5,5 0 0,00 0
po u n d s  of co t ton,  h e m p,  flax a n d  Chin a  g r a s s  t extile
s tock, occu pying  7 6,7 0 0  a c r e s  of t h e  c ul tiva t e d  land.  
On  1 4 1,00 0  o t h e r  a c r e s  t h e r e  g r e w  1 1 5,00 0,00 0  pou n ds
of p a p e r  m ulb e r ry  a n d  Mits u m a t a ,  m a t e ri als  u s e d  in
t h e  m a n ufac t u r e  of p a p er.  F ro m  s till a no t h e r
1 4,00 0  a c r e s  w e r e  t ak e n  9 2,00 0,0 00  po u n d s  of m a t ting
s t uff, w hile  m o r e  t h a n  9 5 7,0 00  a c r e s  w e r e  occ u pie d
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by m ulb e r ry  t r e e s  for  t h e  fee ding  of silkwor m s,  yielding
to  Jap a n  2 2,38 9,7 98  po u n d s  of silk.  H e r e  a r e
m o r e  t h a n  3 0 0,0 00,0 0 0  po u n d s  of fibe r  a n d  t extile
s t uff t ak e n  fro m  1 8 6 0  s q u a r e  mile s  of t h e  c ul tiva t e d
land,  cu t tin g  dow n  t h e  food  p rod ucin g  a r e a  to  1 9,2 6 3
s q u a r e  miles  a n d  t his  a r e a  is m a d e  s till s m alle r  by
d evoting  1 2 3,00 0  a c r e s  to  t e a ,  t h e s e  p ro d ucing  in
1 9 0 6  5 8,9 0 0,00 0  po u n d s,  wo r t h  n e a rly five  million  dolla r s .  
N o r  do  t h e s e  s t a t e m e n t s  exp r e s s  t h e  full m e a s u r e  of
t h e  p ro d ucin g  pow e r  of t h e  2 1,32 1  s q u a r e  miles  of
c ul tiva t e d  lan d,  for, in a d di tion  to  t h e  food  a n d
o th e r  m a t e ri als  n a m e d,  t h e r e  w e r e  also  m a d e  $ 2,36 5,00 0
wo r t h  of b r aid  fro m  s t r a w  a n d  wood  s h avings;  $ 6,00 0,00 0
wo r t h  of r ic e  s t r a w  b a g s,  p acking  c a s e s  a n d  m a t tin g;
a n d  $ 1,08 5,00 0  wo r t h  of w a r e s  fro m  b a m boo, willow
a n d  vine.   As illus t r a ti ng  t h e  in t e n s e  ho m e  indu s t ry
of t h e s e  p eo ple  w e  m ay  conside r  t h e  fac t  t h a t  t h e  5,45 3,30 9
ho us e holds  of fa r m e r s  in Jap a n  p ro d u c e d  in 1 9 0 6,  in
t h ei r  ho m e s  a s  s u b sidia ry wo rk,  $ 2 0,5 27,0 0 0  wo r t h
of m a n ufac t u r e d  a r ticle s.   If co r r e s po n dingly
exa c t  s t a ti s tical d a t a  w e r e  av aila ble  fro m  Chin a  a n d
Kore a  a  simila ri ty full u tiliza tion  of c ul tu r al pos sibili ti e s
wo uld  b e  r ev e ale d  t h e r e .
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This  m a rvelous  h e ri t a g e  of e cono my, indu s t ry a n d  t h rift,
b r e d  of t h e  s t r e s s  of c e n t u ri e s,  m u s t  no t  b e  p e r mit t e d
to  lose  virili ty t h ro u g h  con t a c t  wi t h  w e s t e r n  w a s t eful
p r a c tic e s,  no w  ex al t e d  to  s e e min g  vir t u e s  t h ro u g h
t h e  d azzling  b rilliancy of m e c h a nic al a c hieve m e n t s .  
Mo r e  a n d  m o r e  m u s t  labo r  b e  dignified  in all ho m e s
alike,  a n d  econo my, ind us t ry a n d  t h rift  b eco m e  inh e ri t e d
imp uls e s  co m p elling  a n d  s a ti sfying.

Ch e a p,  r a pid,  long  dis t a nc e  t r a n s po r t a tion,  al r e a dy
w ell s t a r t e d  in  t h e s e  cou n t rie s,  will b rin g  wi th  it
a  fulle r  u tiliza tion  of t h e  la r g e  s to r e s  of co al a n d
min e r al  w e al t h  a n d  of t h e  e no r mo us  available  w a t e r
pow er, a n d  a s  a  r e s ul t  t h e r e  will co m e  so m e  t e m po r a ry
les s e ning  of t h e  s t r e s s  for  fuel a n d  wi t h  b e t t e r  for e s t
m a n a g e m e n t  so m e  r elief alon g  t h e  line s  of b uilding
m a t e ri als.  Bu t  t h e  ti m e  is no t  a  ce n t u ry  dis t a n t
w h e n,  t h ro u g ho u t  t h e  wo rld,  a  fuller, b e t t e r  d evelop m e n t
m u s t  t ak e  pl ac e  alon g  t h e  line s  of t h e s e  m os t  fa r-r e a c hing
a n d  fund a m e n t al  p r ac tice s  so  long  a n d  so  effec tively
follow e d  by t h e  Mo n golian  r a c e s  in Chin a,  Kore a  a n d
Jap a n.   Wh e n  t h e  e no r m o u s  w a t e r-pow e r  of t h e s e
cou n t rie s  h a s  b e e n  h a r n e s s e d  a n d  b ro u g h t  in to  t h e
foot-hills  a n d  dow n  u po n  t h e  m a r gin s  of t h e  valleys
a n d  pl ains  in t h e  for m  of el ec t ric  cu r r e n t ,  le t  i t,
if pos sible,  b e  in a  la rg e  m e a s u r e  so  dis t ribu t e d  a s
to  b e co m e  av ailable  in  t h e  cou n t ry  villag e  ho m e s  to
ligh t e n  t h e  b u r d e n  a n d  les s e n  t h e  h u m a n  d r u d g e ry  a n d
ye t  inc r e a s e  t h e  efficiency of t h e  h u m a n  effor t  now
so  w ell b e s tow e d  u po n  s u b sidi a ry m a n ufac t u r e s  u n d e r
t h e  g uid a nc e  a n d  ini ti a tive  of t h e  ho m e,  w h e r e  t h e r e
m ay b e  roo m  to  b r e a t h e  a n d  for  c hild r e n  to  co m e  u p
to  m a n hoo d  a n d  wo m a n hood  in t h e  b e s t  con di tions  possible,
r a t h e r  t h a n  in e no r mo u s  co n g e s t e d  fac to ri es.

VIII
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TRAM P S  AFIELD
On M a r c h  3 1s t  w e  took t h e  8  A. M. t r ain  on  t h e  S h a n g h ai-N a nking
r ailw ay for  Kuns h a n,  si t u a t e d  t hi r ty-t wo  mile s  w e s t
fro m  S h a n g h ai, to  s p e n d  t h e  d ay w alking  in t h e  fields.  
The  fa r e,  s e co n d  cla s s ,  w a s  eig h ty c e n t s ,  M exica n.  
A t hi r d  cla s s  ticke t  wo uld  h av e  b e e n  for ty c e n t s  a n d
a  fir s t  cla s s,  $ 1.60,  p r a c tically t wo  c e n t s ,  on e  c e n t
a n d  h alf a  ce n t ,  ou r  cu r r e ncy, p e r  mile.   The
s eco n d  cla s s  fa r e  to  N a nkin g,  a  di s t a n c e  of 1 9 3  miles,
w a s  $ 1.72,  U. S. c u r r e ncy, o r  a  lit tl e  les s  t h a n  on e
c e n t  p e r  mile.   While  t h e  c a r  s e a t s  w e r e  no t  u p hols t e r e d ,
t h e  s e rvice  w a s  good.   M e als  w e r e  s e rve d  on  t h e
t r ain  in ei t h e r  for eig n  o r  Chine s e  s tyle,  a n d  t e a ,
coffee  o r  ho t  w a t e r  to  d rink.   H o t ,  w e t  fac e  clo th s
w e r e  r e g ula rly p a s s e d  a n d  m a ny  Chine s e  d aily n e w s p a p e r s
w e r e  sold  on  t h e  t r ain,  a  t r av ele r  of te n  b uying  two.

In  t h e  vicini ty of Kuns h a n  a  la r g e  a r e a  of fa r m  lan d
h a d  b e e n  a c q ui r e d  by  t h e  F r e nc h  c a t holic mission  a t
a  p u r c h a s e  p rice  of $ 4 0,  M exic a n,  p e r  m ow, o r  a t  t h e
r a t e  of $ 1 0 3.20  p e r  a c r e.   This  t h ey r e n t e d  to
t h e  Chin es e .
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It  w a s  h e r e  t h a t  w e  fir s t  s aw, a t  clos e  r a n g e,  t h e
d e t ails  of u sing  c a n al  m u d  a s  a  fe r tilizer, so  ex t e nsively
a p plied  in Chin a.   Walking  t h ro u g h  t h e  fields
w e  c a m e  u po n  t h e  sc e n e  in t h e  mid dle  s e c tion  of Fig.
9 2  w h e r e ,  close  on  t h e  rig h t  w a s  s uc h  a  r e s e rvoir  a s
s e e n  in Fig.  5 8.   M e n  w e r e  in i t, dipping  u p  t h e
m u d  w hich  h a d  a cc u m ula t e d  ove r  i ts  bo t to m, po u rin g
it  on  t h e  b a nk  in a  field  of wind so r  b e a n s ,  a n d  t h e
t hin  m u d  w a s  t h e n  ove r  t wo  fee t  d e e p  a t  t h a t  sid e  a n d
flowing  in to  t h e  b e a n s  w h e r e  it h a d  al r e a dy s p r e a d
t wo ro ds ,  b u rying  t h e  pla n t s  a s  t h e  e n g r aving  s how s.  
Whe n  s ufficien tly d ry  to  b e  r e a dily h a n dled  t his  wo uld
b e  s p r e a d  a m o n g  t h e  b e a n s  a s  w e  foun d  it  b eing  do n e
in a no t h e r  field, s how n  in t h e  u p p e r  s e c tion  of t h e
illus t r a tion.   H e r e  fou r  m e n  w e r e  dis t rib u ting
s uc h  m u d,  w hic h  h a d  d ri ed,  b e t w e e n  t h e  row s,  no t  to
fe r tilize  t h e  b e a n s ,  b u t  for  a  s ucc e e din g  c rop  of
co t ton  soon  to  b e  pl a n t e d  b e t w e e n  t h e  row s,  b efo r e
t h ey w e r e  h a rv es t e d.   The  ow n e r  of t his  piec e  of
land,  wi th  w ho m  w e  t alke d  a n d  w ho  w a s  s u p e rin t e n din g
t h e  wo rk,  s t a t e d  t h a t  his  u s u al  yield  of t h e s e  b e a n s
w a s  t h r e e  h u n d r e d  c a t ty p e r  m o w  a n d  t h a t  t h ey sold
t h e m  g r e e n,  s h elled,  a t  t wo  ce n t s,  M exica n,  p e r  c a t ty. 
At t his  p rice  a n d  yield  his  r e t u r n  wo uld  b e  $ 1 5.48,
gold,  p e r  a c r e .   If t h e r e  w a s  n e e d  of ni t rog e n
a n d  o r g a nic  m a t t e r  in t h e  soil t h e  vines  wo uld  b e
p ulled  g r e e n,  af t e r  picking  t h e  b e a n s ,  a n d  co m pos t e d
wi th  t h e  w e t  m u d.   If no t  so  n e e d e d  t h e  d ri e d
s t e m s  would  b e  tie d  in  b u n dle s  a n d  sold  a s  fuel o r
u s e d  a t  ho m e,  t h e  a s h e s  b eing  r e t u r n e d  to  t h e  fields.  
The  wind so r  b e a n s  a r e  t h us  a n  e a r ly c ro p  g row n  for
fe r tilizer, fuel a n d  food.

This  fa r m e r  w a s  p aying  hi s  labo r e r s  on e  h u n d r e d  c a s h
p e r  d ay a n d  p roviding  t h ei r  m e als,  w hich  h e  e s ti m a t e d
wo r t h  t wo  h u n d r e d  c a s h  m o r e ,  m a king  tw elve  c e n t s ,
gold,  for  a  t e n-ho u r  d ay.  Judging  fro m  w h a t  w e
s a w  a n d  fro m  t h e  a mo u n t  of m u d  c a r ri e d  p e r  load,  w e
e s tim a t e d  t h e  m e n  wo uld  di s t r ib u t e  no t  less  t h a n  eig h ty-fou r
loa ds  of eigh ty po u n d s  e a c h  p e r  d ay, a n  ave r a g e  di s t a nc e
of five  h u n d r e d  fee t ,  m a king  t h e  cos t  3 .57  c e n t s,
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gold,  p e r  ton  for  di s t rib u tion.

The  low e r  s ec tion  of Fig.  9 2  s how s  a no t h e r  ins t a nc e
w h e r e  m u d  w a s  b eing  u s e d  on  a  n a r ro w  s t rip  bo r d e ring
t h e  p a t h  along  w hich  w e  w alke d,  t h e  a mo u n t  t h e r e  s e e n
h aving  b e e n  b ro u g h t  m o r e  t h a n  fou r  h u n d r e d  fee t ,  by
on e  m a n  b efo r e  1 0  A. M.  on  t h e  m o r ning  t h e  p ho tog r a p h
w a s  t ak e n.   H e  w as  g e t ting  it fro m  t h e  bo t to m  of
a  c a n al t e n  fee t  d e e p,  laid  b a r e  by  t h e  ou t-going
tid e.   Alre a dy h e  h a d  b ro u g h t  m o r e  t h a n  a  to n
to  his  field.

The  c a r rying  b a sk e t s  u s e d  for  t his  work  w e r e  in t h e
for m  of h u g e  d u s t p a n s  s u s p e n d e d  fro m  t h e  c a r rying
pole s  by t wo  co r d s  a t t a c h e d  to  t h e  side  ri m s,  a n d
s t e a die d  by  t h e  h a n d  g r a s ping  a  h a n dle  p rovide d  in
t h e  b a ck  for  t his  p u r pos e  a n d  for  e m p tying  t h e  b a s k e t s
by tipping.   With  t hi s  cons t r uc tion  t h e  e a r t h
w a s  r e a dily r a k e d  u po n  t h e  b a sk e t  a n d  ve ry e a sily
e m p tie d  fro m  it by  sim ply r ai sing  t h e  h a n d s  w h e n  t h e
d e s tin a tion  w a s  r e a c h e d.   N o  a r r a n g e m e n t  could
b e  m o r e  sim ple,  exp e di tious  o r  inexpe n sive  for  t his
m a n  wi t h  his  s m all holding.   In  t his  sim ple  m a n n e r
h a s  n e a rly all of t h e  e a r t h  b e e n  m ove d  in digging
t h e  miles  of c a n al  a n d  in  b uilding  t h e  long  s e a  w alls. 
In  S h a n g h ai  t h e  m u d  c a r r ie d  t h rou g h  t h e  s to r m  s e w e r s
in to  Sooc how  c r e e k  w e  s a w  b ein g  r e move d  in t h e  s a m e
m a n n e r  d u rin g  t h e  in t e rvals  w h e n  t h e  t id e  w a s  ou t .
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In  s till a no t h e r  field,  s e e n  in  Fig.  9 3,  t h e  u p p e r
po r tion  s how s  w h e r e  c a n al  m u d  h a d  b e e n  a p plied  a t
a  r a t e  exc e e din g  s eve n ty tons  p e r  a c r e ,  a n d  w e  w e r e
told  t h a t  s uc h  d r e s sing s  m ay  b e  r e p e a t e d  a s  oft e n
a s  eve ry  t wo  ye a r s  t ho u g h  u s u ally a t  long e r  in t e rvals,
if o t h e r  a n d  c h e a p e r  fe r tilize r s  could  b e  ob t ain e d.  
In  t h e  low e r  po r tion  of t h e  s a m e  illus t r a tion  m ay
b e  s e e n  t h e  s ec tion  of c a n al  fro m  w hich  t his  m u d  w a s
t ak e n  u p  t h e  t h r e e  e a r t h e n  s t ai rw ays  b uil t  of t h e
m u d  its elf a n d  p e r mi t t e d  to  d ry  b efor e  u sin g.  
M a ny s uc h  lines  of s t ai rw ay w e r e  s e e n  d u rin g  ou r  t r ips
alon g  t h e  c a n als,  only r e c e n tly m a d e  o r  in t h e  p roc e s s
of b uilding  to  b e  in r e a din e ss  w h e n  t h e  tim e  for  a p plying
t h e  m u d  s hould  a r rive.   To facili t a t e  collec ting
t h e  m u d  fro m  t h e  s h allow c a n als  t e m po r a ry  d a m s  m ay
b e  t h row n  a c ross  t h e m  a t  t wo  pl ac es  a n d  t h e  w a t e r
b e t w e e n  ei t h e r  scoop e d  o r  p u m p e d  ou t ,  laying  t h e  bo t to m
b a r e ,  a s  is oft e n  do n e  also  for  fishing.   The
e a r t h  of t h e  la r g e  g r av e  m o u n d  s e e n  a c ros s  a  c a n al
in t h e  ce n t e r  b a ckg ro u n d  of t h e  u p p e r  po r tion  of t h e
e n g r aving  h a d  b e e n  collec t e d  in a  simila r  m a n n er.

In  t h e  Ch ekia n g  p rovinc e  c a n al  m u d  is ex t e nsively
u s e d  in t h e  m ulb e r ry o rc h a r d s  a s  a  s u rfac e  d r e s sing.  
We h ave  r ef e r r e d  to  t his  p r a c tice  in so u t h e r n  Chin a,
a n d  Fig.  9 4  is a  view t ak e n  sou t h  of Kashin g  e a r ly
in April.  The  bo a t  a n c ho r e d  in fron t  of t h e  m ulb e r ry
o rc h a r d  is t h e  ho m e  of a  family co min g  fro m  a  dis t a n c e ,
s e e king  e m ploy m e n t  d u rin g  t h e  s e a so n  for  picking  m ulb e r ry
leaves  to  fee d  silkwor m s.   We w e r e  m u c h  s u r p ris e d,
on  looking  b a ck  a t  t h e  bo a t  af t e r  closing  t h e  c a m e r a ,
to  s e e  t h e  h e a d  of t h e  fa mily s t a n ding  e r ec t  in t h e
c e n t er, h aving  s hove d  b a ck  a  s ec tion  of t h e  m a t ting
roof.

The  d r e s sing  of m u d  a p plied  to  t his  field  for m e d  a
loos e  laye r  m o r e  t h a n  t wo  inch e s  d e e p  a n d  w h e n  co m p a c t e d
by t h e  r ains  w hich  would  follow wo uld  a d d  no t  les s
t h a n  a  full inch  of soil ove r  t h e  e n ti r e  o r c h a r d ,
a n d  t h e  w eigh t  p e r  a c r e  could  no t  b e  les s  t h a n  1 2 0
tons .
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Anot h e r  e q u ally, o r  eve n  m o r e ,  labo rious  p r a c tice
follow e d  by t h e  Chin es e  fa r m e r s  in  t his  p rovinc e  is
t h e  p e riodic exch a n g e  of soil b e t w e e n  m ulb e r ry  o rc h a r d s
a n d  t h e  rice  fields,  t h ei r  exp e ri e nc e  b ein g  t h a t  soil
long  u s e d  in t h e  m ulb e r ry o r ch a r d s  imp roves  t h e  rice,
w hile  soil fro m  t h e  rice  fields  is ve ry h elpful w h e n
a p plied  to  t h e  m ulb e r ry o r c h a r d s .   We s a w  m a ny
ins t a nc e s,  w h e n  t r aveling  by  bo a t-t r ain  b e t w e e n  S h a n g h ai,
Kas hing  a n d  H a n gc how, of soil b ein g  c a r ri e d  fro m  rice
fields  a n d  ei th e r  s t ack e d  on  t h e  b a nks  o r  d ro p p e d
into  t h e  c a n al.  S uc h  soil w a s  of te n es t  t ak e n  fro m
n a r ro w  t r e n c h e s  lea din g  t h ro u g h  t h e  fields,  laying
t h e m  off in  b e d s .   I t  is ou r  judg m e n t  t h a t  t h e
soil t h row n  in to  t h e  c a n als  u n d e r go e s  impo r t a n t  c h a n g e s ,
p e r h a p s  t h ro u g h  t h e  a b so r p tion  of soluble  pl a n t  food
s u b s t a n c e s  s uc h  a s  lim e,  p hos p ho ric  a cid  a n d  po t a s h
wi th d r a w n  fro m  t h e  w a t er, o r  t h ro u g h  so m e  g ro wt h  o r
fe r m e n t a tion,  w hich,  in t h e  jud g m e n t  of t h e  fa r m er,
m a k e s  t h e  la r g e  labo r  involve d  in t hi s  p roc e d u r e  wo r t h
w hile.  The  s t a cking  of soil alon g  t h e  b a nks  w a s
p ro b a bly in p r e p a r a tion  for  it s  r e m oval by  bo a t  to
so m e  of t h e  m ulb e r ry o rc h a r d s .
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It  is cle a rly r e cog nize d  by t h e  fa r m e r s  t h a t  m u d  collec t e d
fro m  t hos e  s e c tions  of t h e  c a n al  le a ding  t h ro u g h  cou n t ry
villag e s ,  s uc h  a s  t h a t  s e e n  in  Fig.  1 0,  is bo t h  inh e r e n tly
m o r e  fe r tile  a n d  in b e t t e r  p hysical con di tion  t h a n
t h a t  collec t e d  in t h e  op e n  cou n t ry.  They a t t r ib u t e
t his  diffe r e nc e  to  t h e  effec t  of t h e  villag e  w a s hin g
in t h e  c a n al, w h e r e  so a p  is ex t e nsively u s e d .  
The  s to r m  w a t e r s  of t h e  ci ty dou b tle s s  c a r ry so m e
fe r tilizing  m a t e ri al  al so,  al t hou g h  s e w a g e,  a s  s uc h,
n eve r  finds  it s  w ay in to t h e  c a n als.   The  w a s hin g
wo uld  b e  ve ry likely to  h av e  a  d ecid e d  floccula tin g
effec t  a n d  so  r e n d e r  t his  m a t e ri al m o r e  friabl e  w h e n
a p plied  to  t h e  field.

On e  ve ry impor t a n t  a dva n t a g e  w hich  co m e s  to  t h e  fields
w h e n  h e avily d r e s s e d  wi th  s uc h  m u d  is t h a t  r e s ul ting
fro m  t h e  a d di tion  of lime  w hich  h a s  b e co m e  inco rpo r a t e d
wi th  t h e  sil t s  t h ro u g h  t h ei r  flocc ula tion  a n d  p r ecipi t a tion,
a n d  t h a t  w hich  is a d d e d  in t h e  for m  of s n ail s h ells
a bo u n ding  in  t h e  c a n als.   The  a m o u n t  of t h e s e  m ay
b e  r e alize d  fro m  t h e  la r g e  n u m b e r s  co n t ain e d  in t h e
m u d  r e c e n tly t h ro w n  ou t ,  a s  s e e n  in t h e  u p p e r  s e c tion
of Fig.  9 5,  w h e r e  t h e  p e b bly a p p e a r a n c e  of t h e  s u rfac e
is c a u s e d  by s n ail s h ells.  In  t h e  lowe r  s ec tion
of t h e  s a m e  illus t r a tion  t h e  w hit e  s po t s  a r e  s n ail
s h ells  expos e d  in  t h e  soil of a  r e c e n tly s p a d e d  field. 
The  s h ells  a r e  by  no  m e a n s  a s  n u m e ro u s  g e n e r ally a s
h e r e  s e e n  b u t  ye t  s ufficien t  to  m ain t ain  t h e  s u p ply
of lim e.

S eve r al  s p ecie s  of t h e s e  s n ails  a r e  collec t e d  in q u a n ti ti es
a n d  u s e d  a s  food.  Piles  con t aining  b u s h els  of
t h e  e m p ty  s h ells  w e r e  s e e n  alon g  t h e  c a n als  ou t sid e
t h e  villag e s.   The  s n ails  a r e  cooke d  in t h e  s h ell
a n d  of t e n  sold  by m e a s u r e  to  b e  e a t e n  fro m  t h e  h a n d,
a s  w e  b uy ro a s t e d  p e a n u t s  o r  popco r n.   Whe n  a
p u rc h a s e  is m a d e  t h e  ven d e r  clips  t h e  s pi r al  poin t
fro m  e ac h  s h ell wi t h  a  p ai r  of s m all s h e a r s .   This
a d mi t s  ai r  a n d  p e r mi t s  t h e  s n ail to  b e  r e a dily r e m ove d
by s uc tion  w h e n  t h e  lips  a r e  a p plied  to  t h e  s h ell. 
In  t h e  c a n als  t h e r e  a r e  also  la r g e  n u m b e r s  of fr e s h
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w a t e r  e el, s h ri m p  a n d  c r a b s  a s  w ell a s  fish,  a ll of
w hich  a r e  collec t e d  a n d  u s e d  for  h u m a n  food.  I t
is co m m o n,  w h e n  w alking  t h ro u g h  t h e  c a n al  cou n t ry,
to  co m e  u po n  g ro u p s  of gle a n e r s  b u sy in  t h e  bo t to m s
of t h e  s h allow a g ricul t u r al  c a n al s,  g a t h e ring  a ny thing
w hich  m ay s e rve  a s  food, eve n  includin g  s m all b ulb s
o r  t h e  fles hy roo t s  of e dible  a q u a tic  pl a n t s.  
To facili t a t e  t h e  collec tion  of s uc h  food m a t e ri als
s ec tions  of t h e  c a n al a r e  oft e n  d r ain e d  in t h e  m a n n e r
al r e a dy d e s c rib e d,  so  t h a t  gl e a nin g  m ay  b e  do n e  by
h a n d,  w a din g  in t h e  m u d.   Fa milies  living  in  ho u s e bo a t s
m a k e  a  b u sine s s  of fishing  for  s h ri m p.   They t r ail
b e hind  t h e  ho u s e bo a t  on e  o r  two  ot h e r  bo a t s  c a r rying
h u n d r e d s  of s h rim p  t r a p s  cleve rly cons t r uc t e d  in s uc h
m a n n e r  t h a t  w h e n  t h ey a r e  t r ail ed  along  t h e  bo t to m
a n d  dis t u r b  t h e  s h ri m p s  t h ey  d a r t  in to  t h e  hole s  in
t h e  t r a p,  mis t aking  t h e m  for  s afe  hiding  pl ac e s .
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On t h e  s t r e e t s ,  e s p e ci ally d u rin g  fes tival d ays,  on e
m ay s e e  youn g  p eo ple  a n d  o th e r s  in soci al in t e r co u r s e ,
b u sying  t h ei r  finge r s  a n d  t h ei r  t e e t h  e a tin g  cooke d
s n ails  o r  of t e n  w a t e r m elon  s e e d s,  w hich  a r e  ex t e n sively
sold  a n d  t h u s  e a t e n.   This  c us to m  w e  s a w  fir s t
in  t h e  s t r e e t s  of a  ci ty sou t h  of Kas hing  on  t h e  line
of t h e  n e w  r ailw ay b e t w e e n  H a n g c how  a n d  S h a n g h ai. 
The  firs t  p a s s e n g e r  t r ain  ove r  t h e  line  h a d  b e e n  r u n
t h e  d ay b efo r e  ou r  visi t,  w hich  w a s  a  fes tival d ay
a n d  t h ron gs  of p eo ple  w e r e  visi ting  t h e  nin e-s to ry
p a go d a  s t a n din g  on  a  hig h  hill a  mile  ou tsid e  t h e
ci ty limit s.   The  d ay w a s  on e  of g r e a t  s u r p ri se s
to  t h e s e  p eo ple  w ho  h a d  n ev e r  b efo r e  s e e n  a  p a s s e n g e r
t r ain,  a n d  my ow n  p e r so n  a p p e a r e d  to  b e  a  g r e a t  cu riosi ty
to  m a ny.  N o  boy eve r  sc r u tinize d  t h e  face  of a
c a g e d  c him p a nz e e  clos er, wi th  p u r e r  c u riosi ty, o r
wi th  les s  conside r a tion  for  his  feelings  t h a n  did
a  wo m a n  of fifty sc r u tinize  min e,  s t a n ding  clos e  in
fron t ,  no t  t wo  fee t  dis t a n t ,  eve n  b e n din g  forw a r d  a s
I s a t  u po n  a  b e nc h  w ri ting  a t  t h e  r ailw ay s t a tion.  
People  wo uld  p a s s  t h ei r  h a n d s  alon g  my co a t  sle eve
to  jud g e  t h e  clot h,  a n d  a  boy fel t  of my  s ho es .  
Walking  t h ro u g h  t h e  s t r e e t  w e  p a s s e d  m a ny g ro u ps  g a t h e r e d
a bo u t  t a bl e s  a n d  u po n  s e a t s ,  visi ting  o r  in b u sin e s s
confe r e nc e ,  t h ei r  fing e r s  occ u pie d  wi th  w a t e r m elon
s e e d s  o r  wit h  p a ck a g e s  of cooke d  s n ails.  Along
t h e  p a t h w ay lea ding  to  t h e  p a god a  b e g g a r s  h a d  dis t ribu t e d
t h e m s elves,  on e  in  a  pl ac e,  a t  in t e rvals  of t wo  o r
t h r e e  h u n d r e d  fee t ,  a sking  al m s,  m os t  of t h e m  infi r m
wi th  a g e  o r  in so m e  o th e r  w ay p hysically dis a ble d.  
We s a w  b u t  on e  w ho  a p p e a r e d  c a p a ble  of e a r ning  a  living.

Travel b e t w e e n  S h a n g h ai  a n d  H a n g c how  a t  t his  ti m e
w a s  h e avy.  Th r e e  co m p a nie s  w e r e  r u n ning  t r ains,
of six o r  m o r e  ho us e bo a t s,  e a c h  tow e d  by a  s t e a m  lau nc h,
a n d  t h es e  w e r e  d aily c row d e d  wi t h  p a s s e n g e r s.  
Ou r  t r ain  lef t  S h a n g h ai  a t  4:30  P. M., r e a c hing  H a n gc how
a t  5:30  P. M.  t h e  following  d ay, cove rin g  a  di s t a nc e
alon g  t h e  c a n al of so m e t hing  m o r e  t h a n  1 1 7  mile s.  
We p aid  $ 5.16,  gold,  for  t h e  exclusive  u s e  of a  fir s t-c a bin,
five-b e r t h  s t a t e roo m  for  mys elf a n d  in t e r p r e t er. 
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It  occu pie d  t h e  full wid t h  of t h e  bo a t ,  lacking  a bo u t
fou r t e e n  inch e s  of footw ay, a n d  could  b e  e n t e r e d  fro m
ei t h e r  sid e  do w n  a  fligh t  of five  s t e ps .   The
b e r t h s  w e r e  fla t ,  n a k e d  wood e n  s h elves  t hi r ty inch e s
wid e,  s e p a r a t e d  by a  p a r ti tion  h e a d bo a r d  six inch e s
hig h  a n d  wi t ho u t  r ailing  in fron t .   E ac h  t r avele r
p rovide d  his  ow n  b e d din g.   A s m all t a bl e  u po n
w hich  m e als  w e r e  s e rve d,  a  mi r ro r  on  on e  side  a n d  a
la m p  on  t h e  o t h er, s e t  in a n  op e nin g  in t h e  p a r ti tion,
p e r mi t ting  it to  s e rve  t wo  s t a t e roo m s,  co m ple t e d  t h e
fu r nis hings.   The  roof of t h e  s t a t e roo m s  w a s  cove r e d
wi th  a n  a w ning  a n d  divide d  c ros s wise  in to  t wo  ti e r s
of b e r t h s,  e a c h  t hi r ty inch e s  wid e,  by bo a r d  p a r ti tions
six inch es  hig h.   In  t h e s e  s e c tions  p a s s e n g e r s
s p r e a d  t h ei r  b e d s ,  sl ee ping  h e a d s  tog e t h er, s e p a r a t e d
only by  a  h e a d bo a r d  six inch es  hig h.   The  a w ning
w a s  only s ufficien tly hig h  to  p e r mi t  p a s s e n g e r s  to
si t  e r e c t .   Ventil a tion  w a s  a m pl e  b u t  p rivacy w a s
nil.  Cu r t ains  could  b e  d ro p p e d  a ro u n d  t h e  sid es
in s to r my w e a t h er.
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M e als  w e r e  s e rve d  to  e a c h  p a s s e n g e r  w h e r ev e r  h e  mig h t
b e.   Dinn e r  con sis t e d  of ho t  s t e a m e d  rice  b ro u g h t
in ve ry h e avy po rc el ain  bowls  s e t  inside  a  cove r e d ,
w e t ,  s t e a ming  ho t  wood e n  c a s e .   With  t h e  ric e
w e r e  tiny di sh e s,  b u t t e r c hip  size,  of g r e e n  clover,
nic ely cooke d  a n d  s e a so n e d;  of cooke d  b e a n  cu r d  s e rve d
wi th  s h r e d d e d  b a m boo  s p ro u t s;  of t iny po rk  s t r ips
wi th  b e a n  c u r d;  of s m all bi t s  of live r  wi t h  b a m boo
s p ro u t s;  of g r e e n s,  a n d  ho t  w a t e r  for  t e a .   If
t h e  a p p e ti t e  is good  on e  m ay  h ave  a  s eco n d  h elping
of ric e  a n d  a s  m u c h  ho t  w a t e r  for  t e a  a s  d e si r e d.  
The r e  w a s  no  t a ble  line n,  no  n a pkins  a n d  eve ryt hin g
b u t  t h e  t e a  h a d  to  b e  n e go ti a t e d  wi th  cho p  s ticks,
or, t h e s e  failing,  wi th  t h e  fing e r s .   Wh e n  t h e
m e al  w a s  finish e d  t h e  t a bl e  w as  cle a r e d  a n d  w a t er,
ho t  if d e si r e d,  w a s  b ro u g h t  for  you r  h a n d  b a sin,  w hich
wi th  t e a ,  t e a c u p  a n d  b e d din g,  cons ti t u t e  p a r t  of t h e
t r av ele r’s  ou tfit.   At fr eq u e n t  in t e rvals,
u p  to  t e n  P. M.,  a  c rie r  w alke d  a bo u t  t h e  d e ck  wi th
ho t  w a t e r  for  t hos e  w ho  mig h t  d e si r e  a n  ex t r a  c u p
of t e a ,  a n d  a g ain  in  t h e  e a r ly m o r ning.

At t his  s e a so n  of t h e  ye a r  Chine s e  incu b a to r s  w e r e
b ein g  r u n  to  t h ei r  full c a p a ci ty a n d  it w a s  ou r  good
for t u n e  to  visit  on e  of t h e s e ,  e sco r t e d  by  Rev. R.
A. H a d e n,  w ho  al so  a c t e d  a s  in t e r p r e t er.  The
a r t  of inc ub a tion  is ve ry old  a n d  ve ry ex t e n sively
p r a c tic e d  in Chin a.   An in t e rio r  view of on e  of
t h e s e  e s t a blish m e n t s  is s how n  in Fig.  9 6,  w h e r e  t h e
fa mily w e r e  h a t c hin g  t h e  e g g s  of h e n s ,  d ucks  a n d  g e e s e ,
p u rc h a sing  t h e  e g g s  a n d  s elling  t h e  you n g  a s  h a t c h e d.  
As in t h e  c a s e  of so  m a ny t r a d e s  in  Chin a,  t his  family
w a s  t h e  las t  g e n e r a t ion  of a  long  line  w hos e  lives
h a d  b e e n  s p e n t  in t h e  s a m e  work.  We e n t e r e d  t h ro u g h
t h ei r  s to r e ,  op e ning  on  t h e  s t r e e t  of t h e  n a r row  villag e
s e e n  in Fig.  1 0.   In  t h e  s to r e  t h e  e g g s  w e r e  p u rc h a s e d
a n d  t h e  c hicks  w e r e  sold,  t his  wo rk  b eing  in c h a r g e
of t h e  wo m e n  of t h e  fa mily.  I t  w a s  in t h e  ex t r e m e
r e a r  of t h e  ho m e  t h a t  t hi r ty incu b a to r s  w e r e  ins t alle d,
all doing  d u ty a n d  e a c h  h aving  a  c a p a ci ty of 1 ,2 00
h e n s’ e g g s .   Fou r  of t h e s e  m ay b e  s e e n  in
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t h e  illus t r a tion  a n d  on e  of t h e  b a sk e t s  w hich,  w h e n
t wo-t hi r d s  filled  wi th  e g g s,  is s e t  inside  of e a c h
incu b a tor.

E a c h  incu b a to r  consis t s  of a  la r g e  e a r t h e n w a r e  ja r
h aving  a  doo r  c u t  in  on e  side  t h ro u g h  w hich  live  ch a rco al
m ay b e  in t rod uc e d  a n d  t h e  fir e  p a r tly s mo t h e r e d  u n d e r
a  laye r  of a s h e s ,  t hi s  s e rving  a s  t h e  sou rc e  of h e a t .  
The  ja r  is t ho ro u g hly insula t e d,  c a s e d  in b a sk e t wo rk
a n d  p rovide d  wi th  a  cover, a s  s e e n  in t h e  illus t r a tion.  
Insid e  t h e  ou t e r  ja r  r e s t s  a  s econ d  of n e a rly t h e
s a m e  size,  a s  on e  t e a c u p  m ay in a no t h er.  In to
t his  is lowe r e d  t h e  la r g e  b a sk e t  wi th  it s  6 0 0  h e n s’
e g g s,  4 0 0  d ucks’ e g g s  o r  1 7 5  g e e s e’ e g g s,
a s  t h e  c a s e  m ay  b e .   Thir ty of t h e s e  inc u b a to r s
w e r e  a r r a n g e d  in t wo  p a r allel r o ws  of fift ee n  e a c h.  
Im m e dia t ely a bove  e a c h  row, a n d  u tilizing  t h e  w a r m t h
of t h e  ai r  r i sing  fro m  t h e m,  w a s  a  con tin uou s  line
of finishing  h a t c h e r s  a n d  b rood e r s  in t h e  for m  of
wove n  s h allow t r ays  wi th  side s  w a r mly p a d d e d  wi th
co t ton  a n d  wi th  t h e  tops  cove r e d  wi th  s e t s  of q uilt s
of diffe r e n t  t hickn es s .
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Afte r  a  b a sk e t  of h e n s’ e g g s  h a s  b e e n  inc ub a t e d
fou r  d ays  it is r e m ove d  a n d  t h e  e g g s  exa min e d  by ligh ting,
to  r e move  t hos e  w hich  a r e  infe r tile  b efo re  t h ey  h ave
b e e n  r e n d e r e d  u n s al a ble.   The  infe r tile  e g g s  go
to  t h e  s to r e  a n d  t h e  b a s k e t  is r e t u r n e d  to  t h e  incu b a tor. 
Ducks’ e g g s  a r e  simila rly ex a min e d  af t e r  t wo
d ays  a n d  a g ain  af t e r  five d ays  inc ub a tion;  a n d  g e e s e’
e g g s  af t e r  six d ays  a n d  a g ain  af t e r  fou r t e e n  d ays.  
Th ro u g h  t h e s e  p r e c a u tions  p r ac tic ally all loss  fro m
infe r til e  e g g s  is avoid e d  a n d  fro m  9 5  to  9 8  p e r  c e n t
of t h e  fe r tile  e g g s  a r e  h a t c h e d,  t h e  infe r tile  e g g s
r a n gin g  fro m  5  to  2 5  p e r  c e n t .

Afte r  t h e  fou r t h  d ay in t h e  inc ub a to r  all e g g s  a r e
t u r n e d  five t im e s  in t w e n ty-fou r  ho u r s.   H e n s’
e g g s  a r e  ke p t  in t h e  low e r  incu b a to r  el eve n  d ays;
d u cks’ e g g s  t hi r t e e n  d ays,  a n d  g e e s e’ e g g s
sixt e e n  d ays,  af t e r  w hich  t h ey  a r e  t r a n sfe r r e d  to
t h e  t r ays.   Th ro u g ho u t  t h e  incu b a tion  p e riod  t h e
m os t  c a r eful w a t c h  a n d  con t rol is ke p t  ove r  t h e  t e m p e r a t u r e .  
N o  t h e r m o m e t e r  is u s e d  b u t  t h e  op e r a to r  r ais e s  t h e
lid o r  q uil t,  r e m ove s  a n  e g g,  p r e s sin g  t h e  la rg e  e n d
into  t h e  ey e  socke t .   In  t his  w ay a  la r g e  con t ac t
is m a d e  w h e r e  t h e  skin  is s e n si tive,  n e a rly cons t a n t
in t e m p e r a t u r e ,  b u t  lit tl e  b elow blood  h e a t  a n d  fro m
w hich  t h e  ai r  is exclud e d  for  t h e  ti m e.   Long  p r a c tice
p e r mi t s  t h e m  t h us  to  judg e  s m all diffe r e nc e s  of t e m p e r a t u r e
exp e di tiously a n d  wit h  g r e a t  a cc u r a cy; a n d  t h ey m ain t ain
diffe r e n t  t e m p e r a t u r e s  d u rin g  diffe r e n t  s t a g e s  of
t h e  incu b a tion.   The  m e n  sl ee p  in t h e  roo m  a n d
so m e  on e  is on  d u ty con tinuou sly, m a kin g  t h e  ro u n d s
of t h e  inc u b a to r s  a n d  b rood e r s,  ex a mining  a n d  r e g ula ting
e a c h  a cco r din g  to  it s  individu al n e e d s,  t h ro u g h  t h e
m a n a g e m e n t  of t h e  doo r s  o r  t h e  s hifting  of t h e  q uil t s
ove r  t h e  e g g s  in  t h e  b rood e r  t r ays  w h e r e  t h e  c hicks
leave  t h e  e g g s  a n d  r e m ain  u n til t h ey  go  to  t h e  s to r e.  
In  t h e  finishing  t r ays  t h e  e g g s  for m  r a t h e r  m o r e  t h a n
on e  con tinuo us  laye r  b u t  t h e  s econ d  laye r  do e s  no t
cove r  m o r e  t h a n  a  fifth  o r  a  q u a r t e r  of t h e  a r e a .  
H e n s’ e g g s  a r e  in t h e s e  t r ays  t e n  d ays,  d u cks’
a n d  g e e s e’ e g g s ,  fou r t e e n  d ays.
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Afte r  t h e  c hicke n s  h av e  b e e n  h a t c h e d  s ufficien tly
long  to  r e q ui r e  fee ding  t h ey a r e  r e a dy for  m a rk e t
a n d  a r e  t h e n  so r t e d  a cco r din g  to  s ex a n d  pl ac e d  in
s e p a r a t e  s h allow wove n  t r ays  t hi r ty inch e s  in di a m e t er. 
The  so r ting  is do n e  r a pidly a n d  a cc u r a t ely t h ro u g h
t h e  s e n s e  of touc h,  t h e  op e r a to r  r e co g nizing  t h e  s ex
by g e n tly pinc hin g  t h e  a n u s.   Fou r  t r ays  of you n g
c hicke ns  w e r e  in  t h e  s to r e  fron ting  on  t h e  s t r e e t
a s  w e  e n t e r e d  a n d  s eve r al  wo m e n  w e r e  m a kin g  p u r c h a s e s ,
t aking  five to  a  doz e n  e a c h.   Dr. H a d e n  info r m e d
m e  t h a t  n e a rly eve ry fa mily in t h e  ci ti es,  a n d  in
t h e  cou n t ry villag e s  r ai s e  a  few, b u t  only a  few,
c hicke ns  a n d  it  is a  co m m o n  sigh t  to  s e e  g row n  c hicke n s
w alking  a bo u t  t h e  n a r ro w  s t r e e t s ,  in a n d  ou t  of t h e
op e n  s to r e s ,  dod gin g  t h e  fee t  of t h e  occ u p a n t s  a n d
p a s s e r s-by.  At t h e  t im e  of ou r  visi t  t his  family
w a s  p aying  a t  t h e  r a t e  of t e n  ce n t s,  M exic a n,  for
nin e  h e n s’ a n d  eigh t  d ucks’ e g g s,  a n d  w e r e
s elling  t h ei r  la r g e s t  s t ro n g  c hicke n s  a t  t h r e e  c e n t s
e a c h.   Thes e  figu r e s ,  t r a n sl a t e d  in to  ou r  cu r r e n cy,
m a k e  t h e  p u r c h a s e  p ric e  for  e g g s  n e a rly 4 8  c e n t s ,  a n d
t h e  s elling  p rice  for  t h e  you n g  c hicks  $ 1.29,  p e r  h u n d r e d,
o r  t hi r t e e n  e g g s  for  six c e n t s  a n d  s eve n  c hicke n s
for  nin e  ce n t s .
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It  is difficul t  eve n  to  conc eive,  no t  to  s ay  m e a s u r e ,
t h e  vas t  impor t  of t his  solu tion  of ho w  to  m ai n t ain,
in  t h e  millions  of ho m e s,  a  cons t a n tly a cc es sible
s u p ply of a b solu t ely fre s h  a n d  t ho ro u g hly s a ni t a ry
a ni m al food  in t h e  for m  of m e a t  a n d  e g g s.   The
g r e a t  d e n si ty of po p ula tion  in t h e s e  cou n t rie s  m a k e s
t h e  p ro ble m  of s u p plying  e g g s  to  t h e  p eople  ve ry diffe r e n t
fro m  t h a t  in t h e  U ni t e d  S t a t e s .   Ou r  2 5 0,60 0,00 0
fowl in 1 9 0 0  w a s  a t  t h e  r a t e  of t h r e e  to  e ac h  p e r so n
b u t  in Jap a n,  wit h  h e r  1 6,50 0,00 0  fowl, s h e  h a d  in
1 9 0 6  b u t  on e  for  eve ry t h r e e  p eo ple.   H e r  n u m b e r
p e r  s q u a r e  mile  of c ul tiva t e d  land  how eve r  w a s  8 2 5,
w hile  in t h e  U ni t e d  S t a t e s ,  in 1 9 0 0,  t h e  n u m b e r  of
fowls  p e r  s q u a r e  mile  of imp rove d  fa r m  land  w a s  b u t
3 8 7.   To give  to  Japa n  t h r e e  fowls  to  e a c h  p e r so n
t h e r e  wo uld  n e e d s  b e  a n  ave r a g e  of a bo u t  nin e  to  e ac h
a c r e  of h e r  c ul tiva t e d  land,  w h e r e a s  in t h e  U ni t e d
S t a t e s  t h e r e  w e r e  in 1 9 0 0  n e a rly t wo  a c r e s  of imp rove d
fa r m  lan d  for  e a c h  fowl.  We h ave  no  s t a tis tics
r e g a r din g  t h e  n u m b e r  of fowl in  Chin a  o r  t h e  n u m b e r
of e g g s  p ro d uc e d  b u t  t h e  to t al  is ve ry la r g e  a n d  s h e
expo r t s  to  Jap a n.   The  la r g e  bo a t  load  of e g g s
s e e n  in Fig.  9 7  h a d  jus t  a r rive d  fro m  t h e  cou n t ry,
co ming  in to  S h a n g h ai  in  on e  of h e r  c a n als.

Beside s  a p plying  c a n al  m u d  di r ec tly to  t h e  fields
in t h e  w ays  d e s c rib e d  t h e r e  a r e  o t h e r  ve ry ex t e n sive
p r a c tic e s  of co m pos tin g  it wi t h  o rg a nic  m a t t e r  of
on e  o r  a no t h e r  kind  a n d  of t h e n  u sin g  t h e  co m pos t
on  t h e  fields.   The  n ex t  t h r e e  illus t r a tions  s ho w
so m e  of t h e  s t e p s  a n d  so m e t hin g  of t h e  t r e m e n do us
labo r  of bo dy, willingly a n d  c h e e rfully incu r r e d ,
a n d  so m e t hing  of t h e  for e t hou g h t  p r a c tice d,  t h a t  ho m e s
m ay b e  m ain t ain e d  a n d  t h a t  g r a n d p a r e n t s,  p a r e n t s,  wives
a n d  c hild r e n  n e e d  n ei t h e r  s t a rve  no r  b e g.   We h a d
r e a c h e d  a  pl ac e  s e e n  in Fig.  9 8 ,  w h e r e  eigh t  b e a r e r s
w e r e  m oving  win t e r  co m pos t  to  a  r e c e n tly excava t e d
pi t  in  a n  a djoining  field  s how n  in Fig.  9 9.

Fou r  m o n t hs  b efo r e  t h e  c a m e r a  fixed  t h e  a c tivity s how n,
m e n  h a d  b ro u g h t  w a s t e  fro m  t h e  s t a bl es  of S h a n g h ai
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fift ee n  miles  by w a t er, d e posi ting  it  u po n  t h e  c a n al
b a nk  b e t w e e n  laye r s  of t hin  m u d  dip p e d  fro m  t h e  c a n al,
a n d  left  i t to  fe r m e n t .   The  eigh t  m e n  w e r e  r e m oving
t his  co m pos t  to  t h e  pi t  s e e n  in  Fig.  9 9,  t h e n  n e a rly
filled.   N e a r  by in t h e  s a m e  field  w a s  a  s econ d
pi t  s e e n  in  Fig.  1 0 0,  exc ava t e d  t h r e e  fee t  d e e p  a n d
ri m m e d  a bo u t  wi th  t h e  e a r t h  r e move d,  m a king  it t wo
fee t  d e e p er.

Afte r  t h e s e  pi t s  h a d  b e e n  filled  t h e  clove r  w hich
w a s  in blosso m  b eyon d  t h e  pi t s  wo uld  b e  cu t  a n d  s t ack e d
u po n  t h e m  to  a  h eig h t  of five  to  eig h t  fee t  a n d  t his
al so  s a t u r a t e d,  laye r  by layer, wi th  m u d  b ro u g h t  fro m
t h e  c a n al, a n d  allow e d  to  fe r m e n t  t w e n ty to  t hi r ty
d ays  u n til t h e  juice s  s e t  fr e e  h a d  b e e n  a b so r b e d  by
t h e  win t e r  co m pos t  b e n e a t h,  h elping  to  c a r ry  t h e  rip e nin g
of t h a t  s till fu r t h er, a n d  u n til t h e  ti m e  h a d  a r rived
for  fit ting  t h e  g ro u n d  for  t h e  n ex t  c rop.   This
o r g a nic  m a t t er, fe r m e n t e d  wi th  t h e  c a n al  m u d,  wo uld
t h e n  b e  dis t rib u t e d  by t h e  m e n  ove r  t h e  field,  c a r ri e d
a  t hi rd  ti m e  on  t h ei r  s houlde r s,  no t wi th s t a n din g  its
w eig h t  w a s  m a ny tons.
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This  m a n u r e  h a d  b e e n  collec t e d,  loa d e d  a n d  c a r ri e d
fift ee n  miles  by w a t e r ;  it  h a d  b e e n  u nloa d e d  u po n
t h e  b a nk  a n d  s a t u r a t e d  wit h  c a n al m u d;  t h e  field h a d
b e e n  fit t e d  for  clove r  t h e  p r evious  fall a n d  s e e d e d;
t h e  pi t s  h a d  b e e n  d u g  in t h e  fields; t h e  win t e r  co m pos t
h a d  b e e n  c a r ri e d  a n d  pl ac e d  in t h e  pi t s;  t h e  clove r
w a s  to  b e  c u t ,  c a r ri e d  by  t h e  m e n  on  t h ei r  s ho uld e r s,
s t ack e d  laye r  by  laye r  a n d  s a t u r a t e d  wi th  m u d  dipp e d
fro m  t h e  c a n al; t h e  w hole  would  la t e r  b e  di s t rib u t e d
ove r  t h e  field  a n d  finally t h e  e a r t h  r e m oved  fro m  t h e
pi t s  would  b e  r e t u r n e d  to  t h e m,  t h a t  t h e  s e rvice  of
no  g ro u n d  u po n  w hich  a  c rop  mig h t  g ro w  s hould  b e  los t .

S uc h  a r e  t h e  t a sks  to  w hich  Chines e  fa r m e r s  hold  t h e m s elves ,
b ec a u s e  t h ey a r e  convinc e d  d e si r e d  r e s ul ts  will follow,
b ec a u s e  t h ei r  holdings  a r e  so  s m all a n d  t h ei r  fa milies
so  la rg e .   Thes e  p r ac tic es  a r e  so  ext e n sive  in
Chin a  a n d  so  fun d a m e n t al  in t h e  p a r t  t h ey pl ay in
t h e  m ain t e n a nc e  of high  p ro d uc tive  po w e r  in  t h ei r  soils
t h a t  w e  m a d e  s p e cial effo r t  to  follow t h e m  t h ro u g h
diffe r e n t  p h a s e s .   In  Fig.  1 0 1  w e  s a w  t h e  p r e p a r a tion
b ein g  m a d e  to  b uild  on e  of t h e  clove r  co m pos t  s t acks
s a t u r a t e d  wi t h  c a n al  m u d.   On  t h e  left  t h e  t hin
m u d  h a d  b e e n  dip p e d  fro m  t h e  c a n al; w ay-fa r e r s  in
t h e  c e n t e r  w e r e  c ro ssing  t h e  foot-b ridg e  of t h e  cou n t ry
by-w ay; a n d  b eyon d  ri s e s  t h e  conical t h a t c h  to  s h el t e r
t h e  w a t e r  b uffalo w h e n  p u m pin g  for  i r rig a ting  t h e
ric e  c rop  to  b e  fed  wi th  t his  pl a n t  food  in p r e p a r a tion.  
On  t h e  rig h t  w e r e  t wo  la r g e  pile s  of g r e e n  clove r
fre s hly c u t  a n d  a  wo m a n  of t h e  fa mily a t  on e  of t h e m
w a s  s p r e a ding  it to  r e c eive  t h e  m u d,  w hile  t h e  m e n-folk
w e r e  co min g  fro m  t h e  field  wi th  m o r e  clove r  on  t h ei r
c a r rying  poles.   We c a m e  u po n  t his  sc e n e  jus t
b efo r e  t h e  din n e r  ho u r  a n d  af t e r  t h e  work e r s  h a d  left
a no t h e r  p ho to g r a p h  w a s  t ak e n  a t  clos e r  r a n g e  a n d  fro m
a  diffe r e n t  sid e,  giving  t h e  view s e e n  in  Fig.  1 0 2.  
The  m u d  h a d  b e e n  r e move d  so m e  d ays  a n d  b e co m e  too
s tiff to  s p r e a d,  so  w a t e r  w a s  b eing  b ro u g h t  fro m  t h e
c a n al  in t h e  p ails  a t  t h e  righ t  for  r e d u cin g  its  consis t e ncy
to  t h a t  of a  t hin  po r rid g e ,  p e r mi t ting  it  to  m o r e
co m ple t ely s m e a r  a n d  s a t u r a t e  t h e  clover.  The
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s t ack  g r ew, laye r  by  layer, e a c h  s a t u r a t e d  wi t h  t h e
m u d,  t r a m p e d  solid  wi th  t h e  b a r e  fee t,  t rou s e r s  r olled
hig h.   P rovision  h a d  b e e n  m a d e  h e r e  for  b uilding
fou r  o t h e r  s t a cks.

F u r t h e r  along  w e  c a m e  u po n  t h e  sc e n e  in Fig.  1 0 3  w h e r e
t h e  b uilding  of t h e  s t a ck  of co m pos t  a n d  t h e  g a t h e rin g
of t h e  m u d  fro m  t h e  c a n al  w e r e  si m ul t a n eo us.  
On  on e  sid e  of t h e  c a n al  t h e  so n,  u sing  a  cla m-s h ell
for m  of dipp e r  m a d e  of b a sk e t-wo rk,  w hich  could  b e
op e n e d  a n d  s h u t  wi th  a  p ai r  of b a m boo  h a n dle s,  h a d
n e a rly filled  t h e  mid dle  s e c tion  of his  bo a t  wi t h
t h e  t hin  ooze,  w hile  on  t h e  o t h e r  sid e,  a g ain s t  t h e
s t ack  w hich  w a s  b uilding,  t h e  m o t h e r  w a s  e m p tying  a
si mila r  bo a t ,  u sing  a  la r g e  dipp er, a lso  p rovide d  wi th
a  b a m boo  h a n dle.   The  m a n  on  t h e  s t a ck  is a  good
sc al e  for  judging  it s  size.

We c a m e  n ex t  u po n  a  finish e d  s t a ck  on  t h e  b a nk  of
a no t h e r  c a n al, s ho w n  in Fig.  1 0 4,  w h e r e  ou r  u m b r ella
w a s  s e t  to  s e rve  a s  a  sc al e.   This  s t ack  m e a s u r e d
t e n  by  t e n  fee t  on  t h e  g ro u n d,  w a s  six fee t  high  a n d
m u s t  h ave  con t ain e d  m o r e  t h a n  t w e n ty tons  of t h e  g r e e n
co m pos t .   At t h e  s a m e  pl ac e ,  two  o th e r  s t a cks
h a d  b e e n  s t a r t e d ,  e a c h  a bo u t  fou r t e e n  by fou r t e e n
fee t,  a n d  foun d a tions  w e r e  laid  for  six o t h e r s ,  nin e
in all.
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Du ring  t w e n ty o r  m o r e  d ays  t his  g r e e n  ni t ro g e no us
o r g a nic  m a t t e r  is p e r mit t e d  to  lie fe r m e n ting  in  con t a c t
wi th  t h e  fine  soil p a r ticles  of t h e  ooze  wi t h  w hich
it  h a d  b e e n  c h a r g e d.   This  is a  r e m a rk a ble  p r a c tice
in t h a t  it is a  ve ry old, in t e n sive  a p plica tion  of
a n  impor t a n t  fun d a m e n t al  p rinciple  only r e c e n tly u n d e r s tood
a n d  a d d e d  to  t h e  sci enc e  of a g ricul tu r e,  n a m ely, t h e
pow e r  of o r g a nic  m a t t er, d e c aying  r a pidly in con t a c t
wi th  soil, to  libe r a t e  fro m  it soluble  pl a n t  food;
a n d  so  it  wo uld  b e  a  g r e a t  mis t ak e  to  s ay  t h a t  t h e s e
labo rious  p r a c tic e s  a r e  t h e  r e s ul t  of igno r a n c e,  of
a  lack  of c a p a ci ty for  a cc u r a t e  t hinking  o r  of po w e r
to  g r a s p  a n d  u tilize.  If t h e  a g ric ul t u r al  lands
of t h e  U ni t e d  S t a t e s  a r e  eve r  c alle d  u po n  to  fee d
eve n  1 2 0 0  millions  of p eople,  a  n u m b e r  p ro po r tion a t ely
les s  t h a n  on e-h alf t h a t  b eing  fed  in  Jap a n  tod ay,
ve ry diffe r e n t  p r a c tice s  fro m  t hos e  w e  a r e  now  following
will h av e  b e e n  a do p t e d .   We c a n  b elieve  t h ey  will
r e q ui r e  les s  h u m a n  bo dily effo r t  a n d  b e  m o r e  efficien t .  
Bu t  t h e  knowle d g e  w hich  c a n  m a k e  t h e m  so  is no t  ye t
in  t h e  poss e s sion  of ou r  fa r m e r s ,  m u c h  les s  t h e  co nvic tion
t h a t  pla n t  fee din g  a n d  m o r e  p e r si s t e n t  a n d  b e t t e r
di r e c t e d  soil m a n a g e m e n t  a r e  n e c e s s a ry  to  s uc h  yields
a s  will t h e n  b e  r e q ui r e d.

La ter, jus t  b efo r e  t h e  t im e  for  t r a n s pla n ting  rice,
w e  r e t u r n e d  to  t h e  s a m e  dis t ric t  to  obs e rve  t h e  m a n n e r
of a p plying  t his  co m pos t  to  t h e  field,  a n d  Fig.  1 0 5
is p r e p a r e d  fro m  p ho tog r a p h s  t ak e n  t h e n,  illus t r a ting
t h e  a c tivities  of on e  fa mily, a s  s e e n  d u rin g  t h e  m o r nin g
of M ay 2 8 t h.   Thei r  ho m e  w a s  in  a  n e a r-by villag e
a n d  t h ei r  holding  w a s  divide d  in to  fou r  n e a rly r e c t a n g ula r
p a d die s,  g r a d e d  to  w a t e r  level, s e p a r a t e d  by  r ai s e d
ri m s,  a n d  h aving  a n  a r e a  of n e a rly t wo  a c r e s .  
Th r e e  of t h e s e  li t tl e  fields  a r e  p a r tly s how n  in t h e
illus t r a tion,  a n d  t h e  fou r t h  in Fig.  1 6 0.   In  t h e
b ack g rou n d  of t h e  u p p e r  s ec tion  of Fig.  1 0 5,  a n d  u n d e r
t h e  t h a t c h e d  s h el t er, w a s  a  n a tive  Chin es e  cow, blindfolde d
a n d  hi tch e d  to  t h e  po w e r-w h e el  of a  la r g e  wood e n-c h ain
p u m p,  lifting  w a t e r  fro m  t h e  c a n al a n d  flooding  t h e
field in t h e  for e g ro u n d,  to  sof t e n  t h e  soil for  plowing.  
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Riding  on  t h e  pow e r-w h e el  w a s  a  gi rl of so m e  t w elve
ye a r s ,  a no t h e r  of s eve n  a n d  a  b a by.  They w e r e
t h e r e  for  e n t e r t ain m e n t  a n d  to  s e e  t h a t  t h e  cow  ke p t
a t  wo rk.   The  g ro u n d  h a d  b e e n  s ufficien tly sof t e n e d
so  t h a t  t h e  fa th e r  h a d  b e g u n  plowing,  t h e  cow  sinking
to  h e r  kn e e s  a s  s h e  w alke d.   In  t h e  s a m e  p a d dy,
b u t  s how n  in t h e  s e c tion  b elow, a  boy w a s  s p r e a din g
t h e  clove r  co m pos t  wi t h  his  h a n d s,  t aking  c a r e  t h a t
it  w a s  finely divide d  a n d  eve nly s c a t t e r e d .   H e
h a d  b e e n  onc e  a ro u n d  b efor e  t h e  plowing  b e g a n.  
This  co m pos t  h a d  b e e n  b ro u g h t  fro m  a  s t a ck  by t h e
side  of a  c a n al, a n d  t wo  o th e r  m e n  w e r e  b u sy s till
b ringing  t h e  m a t e ri al  to  on e  of t h e  o t h e r  p a d dies ,
on e  of w ho m,  wi t h  his  b a sk e t s  on  t h e  c a r rying  pole
a p p e a r s  in t h e  t hi rd  s ec tion.   Be t w e e n  t h e s e  t wo
p a d die s  w a s  t h e  on e  s e e n  a t  t h e  bo t to m  of t h e  illus t r a tion,
w hich  h a d  m a t u r e d  a  c rop  of r a p e  t h a t  h a d  b e e n  p ulled
a n d  w a s  lying  in  s w a t h s  r e a dy to  b e  m ove d.   Two
oth e r  m e n  w e r e  b u sy h e r e ,  g a t h e ring  t h e  r a p e  in to
la rg e  b u n dle s  a n d  c a r rying  it to  t h e  villag e  ho m e,
w h e r e  t h e  wo m e n  w e r e  t h r e s hing  ou t  t h e  s e e d ,  t aking
c a r e  no t  to  b r e a k  t h e  s t e m s  w hich,  af t e r  t h r e s hing,
w e r e  ti e d  in to  b u n dle s  for  fuel.  The  s e e d  wo uld
b e  g ro u n d  a n d  fro m  it  a n  oil exp r e s s e d,  w hile  t h e
c ak e  wo uld  b e  u s e d  a s  a  fe r tilizer.
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This  c ro p  of r a p e  is r e m a rk a ble  for  t h e  w ay it  fit s
in to  t h e  e co no mies  of t h e s e  p eo ple.   I t  is a  n e a r
r el a tive  of m u s t a r d  a n d  c a b b a g e;  i t g ro w s  r a pidly
d u ring  t h e  coole r  po r tions  of t h e  s e a so n,  t h e  s p ring
c rop  rip e nin g  b efo r e  t h e  pl a n tin g  of r ice  a n d  co t ton;
it s  you n g  s hoo t s  a n d  leaves  a r e  s ucc ule n t ,  n u t ri tious,
r e a dily dig es t e d  a n d  ext e n sively u s e d  a s  h u m a n  food,
boiled  a n d  e a t e n  fre s h,  o r  s al t e d  for  win t e r  u s e ,
to  b e  s e rve d  wi th  rice;  t h e  m a t u r e  s t e m s,  b eing  woody,
m a k e  good  fuel; a n d  it b e a r s  a  h e avy c rop  of s e e d,
rich  in oil, w hich  h a s  b e e n  ext e n sively u s e d  for  ligh t s
a n d  in cooking,  w hile  t h e  r a p e  s e e d  c ak e  is highly
p rized  a s  a  m a n u r e  a n d  ve ry ex t e nsively so  u s e d.

In  t h e  e a rly s p rin g  t h e  cou n t ry  is luxu ria n tly g r e e n
wi th  t h e  la r g e  a c r e a g e  of r a p e ,  la t e r  c h a n ging  to
a  s e a  of m os t  b rillian t  yellow a n d  finally to  a n  a s hy
g r ey w h e n  t h e  leaves  fall a n d  t h e  s t e m s  a n d  po ds  rip e n .  
Like  t h e  d ai ry cow, r a p e  p ro d uc e s  a  fa t ,  in t h e  r a tio
of a bo u t  for ty po u n d s  of oil to  a  h u n d r e d  po u n d s  of
s e e d,  w hich  m ay  b e  e a t e n ,  b u r n e d  o r  sold  wit ho u t  m a t e ri ally
ro b bin g  t h e  soil of it s  fe r tility if t h e  c ak e  a n d
t h e  a s h e s  fro m  t h e  s t e m s  a r e  r e t u r n e d  to  t h e  fields,
t h e  c a r bo n,  hyd rog e n  a n d  oxyge n  of w hich  t h e  oil is
al mos t  w holly co m pos e d  co ming  fro m  t h e  a t m os p h e r e  r a t h e r
t h a n  fro m  t h e  soil.

In  Jap a n  r a p e  is g ro w n  a s  a  s e co n d  c ro p  on  bo t h  t h e
u pla n d  a n d  p a d dy fields,  a n d  in 1 9 0 6  s h e  p ro d uc e d
m o r e  t h a n  5,54 7,00 0  b u s h els  of t h e  s e e d;  $ 1,8 4 5,00 0
wo r t h  of r a p e  s e e d  c ak e,  impor ting  e no u g h  m o r e  to
e q u al  a  to t al  value  of $ 2 ,57 5,00 0,  all of w hich  w a s
u s e d  a s  a  fe r tilizer, t h e  oil b ein g  expo r t e d.  
The  yield  of s e e d  p e r  a c r e  in Jap a n  r a n g e s  b e t w e e n
t hi r t e e n  a n d  sixt e e n  b u s h els,  a n d  t h e  fa r m e r  w hos e
field w as  p ho tog r a p h e d  e s ti m a t e d  t h a t  his  r e t u r n s  fro m
t h e  c ro p  would  b e  a t  t h e  r a t e  of 6 4 0  po u n d s  of s e e d
p e r  a c r e ,  wor t h  $ 6.19,  a n d  8,00 0  po u n d s  of s t e m s  wo r t h
a s  fuel $ 5.16  p e r  a c r e .
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IX

THE UTILIZATIO N  OF WASTE
On e  of t h e  m o s t  r e m a r k a ble  a g ricul t u r al p r a c tice s
a do p t e d  by a ny civilized  p eo ple  is t h e  c e n t u ri e s-long
a n d  w ell nig h  u nive r s al cons e rva tion  a n d  u tiliza tion
of all h u m a n  w a s t e  in Chin a,  Kore a  a n d  Jap a n,  t u r nin g
it  to  m a rvelous  a cco u n t  in t h e  m ai n t e n a n c e  of soil
fe r tili ty a n d  in t h e  p rod uc tion  of food.  To u n d e r s t a n d
t his  evolu tion  it m u s t  b e  r e co g nize d  t h a t  min e r al
fe r tilize r s  so  ext e n sively e m ploye d  in m o d e r n  w e s t e r n
a g ricul tu r e,  like  t h e  ext e n sive  u s e  of min e r al  co al,
h a d  b e e n  a  p hysical impossibili ty to  all p eo ple  alike
u n til wi thin  ve ry r e c e n t  yea r s.   With  t his  fac t
m u s t  b e  a s socia t e d  t h e  ve ry long  u n b rok e n  life  of
t h e s e  n a tions  a n d  t h e  vas t  n u m b e r s  t h ei r  fa r m e r s  h ave
b e e n  co m p elled  to  feed.

Whe n  w e  r eflec t  u po n  t h e  d e ple t e d  fe r tili ty of ou r
ow n  old e r  fa r m  lan ds,  co m p a r a tively few of w hich  h av e
s e e n  a  c e n t u ry’s s e rvice,  a n d  u po n  t h e  e no r mo us
q u a n ti ty of min e r al  fe r tilize r s  w hich  a r e  b eing  a p plied
a n n u ally to  t h e m  in o rd e r  to  s e c u r e  p aying  yields,
it  b e co m e s  evide n t  t h a t  t h e  tim e  is h e r e  w h e n  p rofoun d
con sid e r a tion  s hould  b e  give n  to  t h e  p r a c tice s  t h e
Mo n golian  r a c e  h a s  m ain t aine d  t h ro u g h  m a ny c e n t u ri e s,
w hich  p e r mi t  it  to  b e  s aid  of Chin a  t h a t  on e-sixth
of a n  a c r e  of good  lan d  is a m pl e  for  t h e  m ai n t e n a n c e
of on e  p e r so n,  a n d  w hich  a r e  fee din g  a n  ave r a g e  of
t h r e e  p eo ple  p e r  a c r e  of fa r m  lan d  in t h e  t h r e e  sou t h e r n m os t
of t h e  fou r  m ain  islan d s  of Jap a n.
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F ro m  t h e  a n alyse s  of mixe d  h u m a n  exc r e t a  m a d e  by Wolff
in  E u ro p e  a n d  by Kellne r  in  Jap a n  it a p p e a r s  t h a t ,
a s  a n  av e r a g e,  t h e s e  c a r ry  in eve ry  2 0 0 0  po u n d s  1 2.7
po u n d s  of ni t rog e n,  4  po u n d s  of po t a s siu m  a n d  1.7
po u n d s  of p hos p ho r u s .   On  t his  b a sis  a n d  t h a t  of
Ca r p e n t er, w ho  e s tim a t e s  t h e  ave r a g e  a m o u n t  of exc r e t a
p e r  d ay for  t h e  a d ul t  a t  4 0  ou nc es ,  t h e  ave r a g e  a n n u al
p ro d uc tion  p e r  million  of a d ul t  pop ula tion  is 5 ,79 4,3 00
po u n d s  of ni t rog e n;  1 ,82 5,00 0  po u n ds  of po t a s siu m,
a n d  7 7 5,60 0  po u n d s  of p hos p ho r us  c a r ri e d  in  4 5 6,25 0
tons  of exc r e t a .   The  figu r e s  w hich  H all ci t e s
in Fe r tilize r s  a n d  M a n u r e s ,  wo uld  m a k e  t h e s e  a m o u n t s
7,94 0,00 0  pou n d s  of ni t rog e n;  3 ,07 0,50 0  pou n ds  of
po t a s siu m,  a n d  1,9 65,6 0 0  po u n d s  of p hos p ho r u s,  b u t
t h e  figu r e s  h e  t ak e s  a n d  c alls  hig h  av e r a g e s  give
1 2,00 0,00 0  of ni t rog e n;  4 ,15 1,00 0  po u n d s  of po t a s siu m,
a n d  3,0 5 7,60 0  po u n d s  of p hos p ho r u s.

In  1 9 0 8  t h e  In t e r n a tion al  Conc es sions  of t h e  ci ty
of S h a n g h ai  sold  to  on e  Chin es e  con t r a c to r  for  $ 3 1,00 0,
gold,  t h e  p rivileg e  of collec ting  7 8,00 0  tons  of h u m a n
w a s t e ,  u n d e r  s tipula t e d  r e g ula tions,  a n d  of r e m oving
it  to  t h e  cou n t ry  for  s al e  to  fa r m e r s.   The  flotilla
of bo a t s  s e e n  in Fig.  1 0 6  is on e  of s eve r al  e n g a g e d
d aily in S h a n g h ai  t h ro u g ho u t  t h e  ye a r  in t his  s e rvice.

Dr. Kaw a g uc hi, of t h e  N a tion al Dep a r t m e n t  of Agricul tu r e
a n d  Co m m e r c e ,  t aking  his  d a t a  fro m  t h ei r  r e co r d s,
info r m e d  u s  t h a t  t h e  h u m a n  m a n u r e  s ave d  a n d  a p plied
to  t h e  fields  of Jap a n  in 1 9 0 8  a m o u n t e d  to  2 3,85 0,29 5
tons ,  w hich  is a n  av e r a g e  of 1 .75  tons  p e r  a c r e  of
t h ei r  2 1,3 2 1  s q u a r e  mile s  of cul tiva t e d  land  in  t h ei r
fou r  m ain  isla n ds .

On  t h e  b a sis  of t h e  d a t a  of Wolff, Kellne r  a n d  C a r p e n t er,
o r  of H all, t h e  p eo ple  of t h e  U ni t e d  S t a t e s  a n d  of
E u ro p e  a r e  po u ring  in to t h e  s e a ,  lakes  o r  r ive r s  a n d
into  t h e  u n d e r g ro u n d  w a t e r s  fro m  5,79 4,30 0  to  1 2,00 0,00 0
po u n d s  of ni t rog e n;  1 ,88 1,90 0  to  4,1 51,0 0 0  po u n d s
of po t a s siu m,  a n d  7 7 7,20 0  to  3,05 7,6 00  po u n d s  of p hos p ho r u s
p e r  million  of a d ul t  pop ula tion  a n n u ally, a n d  t his
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w a s t e  w e  e s t e e m  on e  of t h e  g r e a t  a c hieve m e n t s  of ou r
civiliza tion.   In  t h e  Fa r  E a s t ,  for  m o r e  t h a n
t hi r ty  ce n t u rie s,  t h e s e  e no r mo u s  w a s t e s  h ave  b e e n
r eligiously s ave d  a n d  tod ay t h e  fou r  h u n d r e d  million
of a d ul t  po p ula tion  s e n d  b a ck  to  t h ei r  fields  a n n u ally
1 5 0,0 00  to ns  of p hos p ho r u s;  3 7 6,00 0  to ns  of po t a s siu m,
a n d  1,1 5 8,00 0  tons  of ni t rog e n  co m p ri se d  in a  g ro s s
w eig h t  exc e e din g  1 8 2  million  tons,  g a t h e r e d  fro m  ev e ry
ho m e,  fro m  t h e  co u n t ry  villag e s  a n d  fro m  t h e  g r e a t
ci ties  like  H a nkow-Wuch a n g-H a ny a n g  wi th  its  1 ,7 7 0,00 0
p eo ple  s w a r ming  on  a  land  a r e a  d elimi t e d  by  a  r a diu s
of fou r  mile s.

M a n  is t h e  m o s t  ext r ava g a n t  a cc el e r a to r  of w a s t e  t h e
wo rld  h a s  eve r  e n d u r e d .   His  wi th e rin g  bligh t
h a s  fallen  u po n  eve ry living  t hing  wi thin  hi s  r e a c h,
hi m s elf no t  exce p t e d;  a n d  hi s  b e so m  of d e s t r u c tion
in t h e  u nco n t rolled  h a n d s  of a  g e n e r a tion  h a s  s w e p t
in to  t h e  s e a  soil fe r tili ty w hich  only c e n t u ri e s  of
life  could  a cc u m ul a t e ,  a n d  ye t  t hi s  fe r tili ty is t h e
s u b s t r a t u m  of all t h a t  is living.   I t  m u s t  b e
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r e cog nize d  t h a t  t h e  p hos p h a t e  d e posi t s  w hich  w e  a r e
b e gin ning  to  r e t u r n  to  ou r  fields  a r e  b u t  m e a s u r e s
of fe r tili ty los t  fro m  olde r  soils, a n d  indic es  of
p roc e s s e s  s till in p ro g r e s s .   The  rive r s  of N o r t h
Ame rica  a r e  e s tim a t e d  to  c a r ry  to  t h e  s e a  m o r e  t h a n
5 0 0  tons  of p hos p ho r u s  wi t h  e a c h  c u bic mile  of w a t er. 
To s uc h  loss  m o d e r n  civiliza tion  is a d ding  t h a t  of
hyd r a ulic s e w a g e  di spos al t h rou g h  w hich  t h e  w a s t e
of five  h u n d r e d  millions  of p eo ple  mig h t  b e  m o r e  t h a n
1 9 4,3 00  to ns  of p hos p ho r u s  a n n u ally, w hich  could  no t
b e  r e pl ac e d  by 1,29 5,00 0  to ns  of rock  p hos p h a t e ,  7 5
p e r  c e n t  p u r e .   The  Mo n golia n  r a c e s ,  wi t h  a  po p ula tion
now  a p p ro a c hin g  t h e  figu r e  n a m e d;  occ u pying  a n  a r e a
lit tle  m o r e  t h a n  on e-h alf t h a t  of t h e  U ni t e d  S t a t e s ,
tilling  les s  t h a n  8 0 0,00 0  s q u a r e  mile s  of lan d,  a n d
m u c h  of t his  d u ring  t w e n ty, t hi r ty  o r  p e r h a p s  for ty
c e n t u ri e s;  u n a ble  to  avail t h e m s elves  of min e r al  fe r tilize r s,
could  no t  s u rvive  a n d  tole r a t e  s uc h  w a s t e .   Co m p elled
to  solve  t h e  p ro ble m  of avoiding  s uc h  w a s t e s ,  a n d
exe rcising  t h e  facul ty w hich  is c h a r a c t e ris tic  of t h e
r a c e ,  t h ey “cas t  dow n  t h ei r  b uck e t s  w h e r e  t h ey
w e r e”,  a s

A s hip  los t  a t  s ea  for m a n y  days  s u d d e nly  sigh t e d
a frien dly  v e s s el.  Fro m  t h e  m a s t  of  t h e  u n for tu na t e
v e s s el  w a s  s e e n  a signal, “Water, w a t er; w e
die  of  t hirs t!” T h e  ans w er  fro m  t h e  frien dly
v e s s el  a t  onc e  ca m e  bac k,  “Cast  do w n  your  b uc k e t
w h er e  yo u  are.”  A  s e con d  ti m e  t h e  signal,
“Wat er, w a t e r; S e n d  u s  w a t er!” ran  u p  fro m
t h e  dis tr e s s e d  v e ss el, and  w a s  ans w er e d,  “Cast
do w n  your  b u c k e t  w h e r e  you  are.”  An d  a
t hird  and  four t h  signal for w a t er  w a s  ans w er e d,  “Cast
do w n  your  b u c k e t  w h e r e  you  are.”  T h e  cap tain
of  t h e  dis tr e s s e d  v e s s el, a t  las t  h e e din g  t h e  injunc tion,
cas t  do w n  hi s  b uc k e t ,  and  it  ca m e  u p  full of  fr es h
s par kling  w a t er  fro m  t h e  m o u t h  of  t h e  A m a zon  river.
Booke r  T. Washing to n,  Atlan t a  a d d r e s s .

N o t  eve n  in  g r e a t  ci ti es  like  Ca n to n,  b uil t  in t h e
m e s h e s  of t id e s w e p t  r ive r s  a n d  c a n als; like  H a n kow
on  t h e  b a nks  of on e  of t h e  la rg e s t  r ive r s  in t h e  world;
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no r  ye t  in m o d e r n  S h a n g h ai, Yokoha m a  o r  Tokyo, is
s uc h  w a s t e  p e r mi t t e d.   To t h e m  s uc h  a  p r ac tice
h a s  m e a n t  r ac e  s uicide  a n d  t h ey h ave  r e si s t e d  t h e
t e m p t a t ion  so  long  t h a t  it h a s  c e a s e d  to  exis t .

Dr. Arth u r  S t a nley, H e al th  office r  of t h e  ci ty of
S h a n g h ai, in  his  a n n u al  r e po r t  for  1 8 9 9,  conside ring
t his  s u bjec t  a s  a  m u nicip al p ro ble m,  w ro t e:  

“Reg a r ding  t h e  b e a ring  on  t h e  s a ni t a tion  of
S h a n g h ai  of t h e  r el a tions hip  b e t w e e n  E as t e r n  a n d  Wes te r n
hygie n e,  it  m ay  b e  s aid,  t h a t  if p rolon g e d  n a tion al
life  is indica tive  of so u n d  s a ni t a tion,  t h e  Chin es e
a r e  a  r a c e  wo r t hy of s t u dy by all w ho  conc e r n  t h e m s elves
wi th  P u blic  H e al t h.   Eve n  wi thou t  t h e  r e t u r n s  of
a  Re gis t r a r-Ge n e r al  it  is evide n t  t h a t  in  Chin a  t h e
bi r t h  r a t e  m u s t  ve ry consid e r a bly exc e e d  t h e  d e a t h
r a t e ,  a n d  h ave  do n e  so  in  a n  av e r a g e  w ay d u rin g  t h e
t h r e e  o r  fou r  t hou s a n d  yea r s  t h a t  t h e  Chine s e  n a tion
h a s  exis t e d.   Chin es e  hygie n e ,  w h e n  co m p a r e d  wi th
m e dieval E n glish,  a p p e a r s  to  a dva n t a g e.   The  m ain
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p ro ble m  of s a ni t a tion  is to  cle a n s e  t h e  d w elling  d ay
by d ay, a n d  if t his  c a n  b e  do n e  a t  a  p rofi t  so  m u c h
t h e  b e t t er.  While  t h e  ul t r a-civilized  West e r n
el a bo r a t e s  d e s t r uc to r s  for  b u r nin g  g a r b a g e  a t  a  fina ncial
loss  a n d  t u r n s  s e w a g e  in to  t h e  s e a ,  t h e  Chin a m a n  u s e s
bo t h  for  m a n u r e .   H e  w a s t e s  no t hin g  w hile  t h e  s ac r e d
d u ty of a g ricul tu r e  is u p p e r m os t  in  his  min d.  
And in r e ali ty r ec e n t  b a c t e ri al work  h a s  s how n  t h a t
faec al m a t t e r  a n d  ho u s e  r efus e  a r e  b e s t  d e s t roye d
by r e t u r ning  t h e m  to  cle a n  soil, w h e r e  n a t u r al  p u rifica tion
t ak e s  plac e.   The  q u e s tion  of d e s t roying  g a r b a g e
c a n,  I t hink,  u n d e r  p r e s e n t  con di tions  in S h a n g h ai,
b e  a n s w e r e d  in a  d ecide d  n e g a tive.   While  to  a do p t
t h e  w a t e r-c a r ria g e  sys t e m  for  s e w a g e  a n d  t u r n  it  into
t h e  river, w h e nc e  t h e  w a t e r  s u p ply is d e rived,  would
b e  a n  a c t  of s a ni t a ry s uicide.   I t  is b e s t ,  t h e r efo r e ,
to  m a k e  u s e  of w h a t  is good  in Chin e s e  hygie n e ,  w hic h
d e m a n d s  r e s p ec t ,  b eing,  a s  it is, t h e  p ro d uc t  of a n
evolu tion  ex t e n ding  fro m  m o r e  t h a n  a  t ho us a n d  ye a r s
b efo r e  t h e  Ch ris ti a n  e r a .”

The  s to r a g e  of s uc h  w a s t e  in Chin a  is la rg ely in s ton e w a r e
r e c e p t acl es  s uc h  a s  a r e  s e e n  in Fig.  1 0 9,  w hich  a r e
h a r d-b u r n e d,  gl aze d  t e r r a-co t t a  u r n s ,  h aving  c a p a citi es
r a n gin g  fro m  5 0 0  to  1 0 0 0  po u n d s.   Japa n  m o r e  oft e n
u s e s  s h el t e r e d  c e m e n t-line d  pi t s  s uc h  a s  a r e  s e e n
in Fig.  1 1 0.

In  t h e  t h r e e  cou n t rie s  t h e  c a r rying  to  t h e  fields
is oft e n e s t  in so m e  for m  of p ail, a s  s e e n  in  Fig.
1 1 1,  a  p ai r  of w hich  a r e  bo r n e  s win ging  fro m  t h e  c a r rying
pole.   In  a p plying  t h e  liquid  to  t h e  field  o r
g a r d e n  t h e  long  h a n dle  dip p e r  is u s e d,  s e e n  in  Fig.
1 1 2.

We a r e  b e gin nin g  to  h u s b a n d  wi th  so m e  e cono my t h e
w a s t e  fro m  ou r  do m e s tic  a ni m als  b u t  in t his  w e  do
no t  a p p ro ac h  t h a t  of Chin a,  Kore a  a n d  Jap a n.  
People  in Chin a  r e g ula rly s e a r c h  for  a n d  collec t  d ro p pin gs
alon g  t h e  cou n t ry  a n d  c a r av a n  ro a d s .   Re p e a t e dly,
w h e n  w alking  t h ro u g h  ci ty s t r e e t s ,  w e  obs e rve d  s uc h
m a t e ri als  q uickly a n d  a p p a r e n tly e a g e rly g a t h e r e d ,
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to  b e  c a r efully s to r e d  u n d e r  con di tions  w hich  e n s u r e
s m all los s  fro m  ei t h e r  leac hing  o r  u nfavor a ble  fe r m e n t a tion.  
In  so m e  m ulb e r ry  o r c h a r d s  visi t e d  t h e  e a r t h  h a d  b e e n
c a r efully ho e d  b a ck  a bo u t  t h e  t r u nks  of t r e e s  to  a
d e p t h  of t h r e e  o r  fou r  inc h e s  fro m  a  ci rcle  h aving
a  di a m e t e r  of six to  eigh t  fee t ,  a n d  u po n  t h es e  a r e a s
w e r e  pl ac e d  t h e  d rop pings  of silkwor m s,  t h e  m o ul t e d
skins,  tog e t h e r  wi th  t h e  bi t s  of le aves  a n d  s t e m  left
af t e r  feeding.   So m e  dis posi tion  of s uc h  w a s t e
m u s t  b e  m a d e.   They r e t u r n  a t  onc e  to  t h e  o rc h a r d
all b u t  t h e  silk p ro d uc e d  fro m  t h e  leave s; u n n e c es s a ry
loss  is t h u s  avoide d  a n d  t h e  m a t e ri al  e n t e r s  a t  onc e
t h e  s e rvice  of forcing  t h e  n ext  c rop  of le aves.
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On t h e  fa r m  of M r s .  Wu, n e a r  Kas hing,  w hile  s t u dying
t h e  op e r a t ion  of t wo  ir rig a tion  p u m p s  d rive n  by two
cows, lifting  w a t e r  to  flood h e r  t w e n ty-five  a c r e s
of r ic e  field p r e p a r a to ry to  t r a n s pla n tin g,  w e  w e r e
s u r p ris e d  to  obs e rve  t h a t  on e  of t h e  d u tie s  of t h e
lad  w ho  h a d  ch a r g e  of t h e  a ni m als  w a s  to  u s e  a  six-q u a r t
wood e n  dipp e r  wi th  a  b a m boo  h a n dle  six fee t  long  to
collec t  all exc r e t a ,  b efo r e  t h ey fell u po n  t h e  g ro u n d,
a n d  t r a n sfe r  t h e m  to  a  r e c e p t acle  p rovide d  for  t h e
p u r pos e.   The r e  c a m e  a  flas h  of r e s e n t m e n t  t h a t
s uc h  a  t a sk  w a s  s e t  for  t h e  lad,  for  w e  w e r e  only
b e gin ning  to  r e alize  to  w h a t  len g t h s  t h e  p r a c tice
of e cono my m ay  go, b u t  t h e r e  w a s  no t hing  irkso m e  s u g g e s t e d
in t h e  boy’s face.   H e  p e rfo r m e d  t h e  d u ty
a s  a  m a t t e r  of cou r s e  a n d  a s  w e  t hou g h t  it  t h ro u g h
t h e r e  w a s  no  r e a so n  w hy it  s hould  h ave  b e e n  o t h e r wis e.  
In  fac t ,  t h e  only righ t  cou r s e  w a s  b eing  t ak e n.  
Condi tions  wo uld  h av e  b e e n  wor s e  if t h e  collec tion
h a d  no t  b e e n  m a d e.   I t  m a d e  pos sible  m o r e  rice.  
Ch a r a c t e r  of s u bs t a n ti al  q u ali ty w a s  b uilding  in t h e
lad  w hich  m e a n t  t h rif t  in t h e  g ro wing  m a n  a n d  con tinu e d
life  for  t h e  n a tion.

We h ave  a dve r t e d  to  t h e  ve ry s m all n u m b e r  of flies
obs e rve d  a nyw h e r e  in t h e  cou r s e  of ou r  t r avel, b u t
it s  significa nc e  w e  did  no t  r e alize  u n til n e a r  t h e
e n d  of ou r  s t ay.  Ind e e d,  for  so m e  r e a so n,  flies
w e r e  m o r e  in evide nc e  d u rin g  t h e  fir s t  t wo  d ays  on
t h e  s t e a m s hip,  ou t  fro m  Yokoh a m a  on  ou r  r e t u r n  t rip
to  Ame ric a,  t h a n  a t  a ny tim e  b efor e  on  ou r  jou r n ey. 
I t  is to  b e  exp e c t e d  t h a t  t h e  e t e r n al  vigila nc e  w hich
s eize s  eve ry w a s t e,  onc e  it h a s  b eco m e  s uc h,  p u t tin g
it  in plac e s  of u s efuln es s,  m u s t  con t ribu t e  m u c h  tow a r d
t h e  d e s t r uc tion  of b r e e ding  pl ac es ,  a n d  it  m ay  b e
t h e s e  n a tions  h ave  b e e n  mi n dful of t h e  w holeso m e n e s s
of t h ei r  p r a c tice  a n d  t h a t  m a ny p h a s e s  of t h e  evolu tion
of t h ei r  w as t e  dis pos al sys t e m  h av e  b e e n  dic t a t e d  by
a n d  h eld  fas t  to  t h ro u g h  a  cle a r  conc e p tion  of s a ni t a ry
n e e d s.

M u c h  in t ellige nc e  a n d  t h e  high es t  skill a r e  exhibi t e d
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by t h e s e  old-wo rld  fa r m e r s  in t h e  u s e  of t h ei r  w a s t e s .  
In  Fig.  1 1 3  is on e  of m a ny ex a m ples  w hich  mig h t  b e
ci t e d.   The  m a n  w alking  do w n  t h e  ro w  wi th  hi s
m a n u r e  p ails  s winging  fro m  his  s ho uld e r s  info r m e d  u s
on  his  r e t u r n  t h a t  in hi s  ho u s e hold  t h e r e  w e r e  t w e n ty
to  b e  fed;  t h a t  fro m  t his  g a r d e n  of h alf a n  a c r e  of
land  h e  u s u ally sold  a  p ro d uc t  b ringing  in  $ 4 0 0,  M exic a n,—$ 1 7 2,
gold.   The  c ro p  w a s  c uc u m b e r s  in  g ro u ps  of two
row s  t hi r ty  inch e s  a p a r t  a n d  t w e n ty-fou r  inc h e s  b e t w e e n
t h e  g ro u p s.   The  pl a n t s  w e r e  eig h t  to  t e n  inch e s
a p a r t  in t h e  row.  H e  h a d  jus t  m a r k e t e d  t h e  las t
of a  c ro p  of g r e e n s  w hich  occu pie d  t h e  s p a c e  b e t w e e n
t h e  row s  of c uc u m b e r s  s e e n  u n d e r  t h e  s t ro n g,  d u r a ble,
ligh t  a n d  ve ry r e a dily r e m ova ble  t r ellis e s.   On
M ay 2 8  t h e  vine s  w e r e  b e ginning  to  r u n ,  so  no t  a  min u t e
h a d  b e e n  los t  in t h e  ch a n g e  of c ro p.   On  t h e  con t r a ry
t his  m a n  h a d  a d d e d  a  m o n t h  to  hi s  g ro win g  s e a so n  by
ove r-lapping  his  c rops ,  a n d  t h e  t r ellise s  e n a ble d
hi m  to  fee d  m o r e  pl a n t s  of t his  typ e  t h a n  t h e r e  w a s
roo m  for  vines  on  t h e  g ro u n d.   With  ing e n ui ty
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a n d  m u c h  labo r  h e  h a d  m a d e  his  h alf a c r e  for  cuc u m b e r s
e q uivale n t  to  m o r e  t h a n  two.  H e  h a d  r e m ove d  t h e
vine s  e n ti r ely fro m  t h e  g ro u n d;  h a d  p rovide d  a  t r avel
s p ac e  two  fee t  wide ,  dow n  w hich  h e  w a s  w alking,  a n d
h e  h a d  m a d e  it  possible  to  wo rk  a bo u t  t h e  roo t s  of
eve ry pl a n t  for  t h e  p u r pos e  of ho eing  a n d  feeding.  
Fou r  a c r e s  of cuc u m b e r s  h a n dled  by Ame rica n  field  m e t ho d s
wo uld  no t  yield  m o r e  t h a n  t his  m a n’s  on e,  a n d
h e  g ro ws  b e sid e s  t wo  o t h e r  c ro ps  t h e  s a m e  s e a so n.

The  diffe r e n c e  is no t  so  m u c h  in a c tivi ty of m u s cle
a s  it is in al e r t n e s s  a n d  efficiency of t h e  g r ey  m a t t e r
of t h e  b r ain.   H e  s e e s  a n d  t r e a t s  e a c h  pl a n t  individu ally,
h e  loose n s  t h e  g ro u n d  so  t h a t  his  liquid  m a n u r e  d ro ps
im m e dia t ely b e n e a t h  t h e  s u rf ac e  wi t hin  r e a c h  of t h e
a c tive  roo t s.   If t h e  r ainfall h a s  b e e n  sc a n ty
a n d  t h e  soil is d ry  h e  m ay  u s e  t e n  of w a t e r  to  t wo
of nigh t  soil, no t  to  s u p ply w a t e r  b u t  to  m a k e  c e r t ain
s ufficien tly d e e p  p e n e t r a tion.   If t h e  w e a t h e r
is r ainy a n d  t h e  soil ove r  w e t ,  t h e  food  is a p plied
m o r e  conc e n t r a t e d ,  no t  to  ligh t e n  t h e  b u r d e n  b u t  to
avoid  w a s t e  by le ac hin g  a n d  ove r  s a t u r a tion.  
While  eve r  c row din g  g row t h  h e  n eve r  ove rfee d s.  
For e t ho u g h t ,  af t e r-t hou g h t  a n d  t h e  mi n d  focus e d  on
t h e  wo rk  in h a n d  a r e  c h a r a c t e ris tic  of t h e s e  p eo ple.  
We do  no t  r e c all to  h ave  s e e n  a  m a n  s m oking  w hile
a t  wo rk.   They e njoy s moking,  b u t  p r efe r  to  do
t his  al so  wi th  t h e  a t t e n tion  u n divide d  a n d  t h us  g e t
m o r e  for  t h ei r  m o n ey.

On  a no t h e r  d a t e  e a rlie r  in M ay w e  w e r e  w alking  in
t h e  fields  wi thou t  a n  in t e r p r e t er.  For  h alf a n
ho u r  w e  s tood  w a tc hin g  a n  old  g a r d e n e r  fit ting  t h e
soil wit h  his  s p a ding  ho e  in t h e  m a n n e r  s e e n  in Fig.
2 6 ,  w h e r e  t h e  g r av es  of his  a n c e s to r s  occ u py a  p a r t
of t h e  lan d.   Anglewor m s  w e r e  ex t r e m ely n u m e ro us,
a s  la r g e  a ro u n d  a s  a n  o rdin a ry  le a d  p e ncil a n d,  w h e n
no t  ex t e n d e d,  t wo-t hi r d s  a s  long, d ecid e dly g r e e nis h
in color.  N e a rly eve ry s t rok e  of t h e  s p a d e  expos e d
t wo to  five of t h e s e  wo r m s  b u t  so  fa r  a s  w e  obs e rve d,
a n d  w e  w a tc h e d  t h e  m a n  clos ely, p ulve rizing  t h e  soil,
h e  n ei th e r  inju r e d  no r  left  u n cove r e d  a  single  wo r m.  
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While  h e  s e e m e d  to  m a k e  no  effo r t  to  avoid  inju ring
t h e m  o r  to  cove r  t h e m  wit h  e a r t h,  a n d  w hile  w e  could
no t  t alk wit h  hi m,  w e  a r e  convince d  t h a t  his  a c tion
w a s  co n tin u ally g u a r d e d  a g ains t  inju rin g  t h e  wo r m s.

They ce r t ainly w e r e  s u b soiling  his  g a r d e n  d e e ply a n d
m a king  pos sible  a  fr e e r  ci rc ula tion  of ai r  fa r  b elow
t h e  s u rfac e.   Thei r  g r e a t  a b u n d a nc e  p rove d  a  hig h
con t e n t  of o r g a nic  m a t t e r  p r e s e n t  in t h e  soil a n d,
a s  t h e  wo r m s  a t e  t h ei r  w ay t h ro u g h  it, p a s sing  t h e
soil t h rou g h  t h ei r  bodies ,  t h e  yea rly volu m e  of work
do n e  by t h e m  w a s  ve ry g r e a t .   In  t h e  fields  flood e d
p r e p a r a to ry to  fit ting  t h e m  for  r ice  t h e s e  wo r m s  a r e
forc e d  to  t h e  s u rfac e  in e no r mo us  n u m b e r s  a n d  la r g e
flocks  of d ucks  a r e  t ak e n  to  s uc h  fields  to  fee d  u po n
t h e m.
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In  a no t h e r  field a  c rop  of b a rl ey w a s  n e a rin g  m a t u ri ty. 
An a djac e n t  s t rip  of lan d  w a s  to  b e  fi t t e d  a n d  pl a n t e d .  
The  lea nin g  b a rl ey h e a d s  w e r e  in t h e  w ay.  No t
on e  m u s t  b e  los t  a n d  eve ry inch  of g ro u n d  m u s t  b e
p u t  to  u s e .   The  g r ain  along  t h e  m a r gin,  for  a
b r e a d t h  of sixt e e n  inch e s,  h a d  b e e n  g a t h e r e d  into
h a n dfuls  a n d  skillfully ti e d,  e a c h  wi th  a n  u n p ulled
b a rl ey s t e m,  wi tho u t  b r e aking  t h e  s t r aw, t h u s  p e r mit ting
eve n  t h e  g r ain s  in t h a t  h e a d  to  fill a n d  b e  g a t h e r e d
wi th  t h e  r e s t ,  w hile  t h e  tying  s e t  all s t r a w s  w ell
a sl a n t ,  ou t  of t h e  w ay, a n d  p e r mi t t e d  t h e  las t  inc h
of n ak e d  g ro u n d  to  b e  fit t e d  wi thou t  inju ring  t h e
g r ain.

In  s till a no t h e r  ins t a nc e  a  m a n  w a s  g ro wing  Iris h
po t a to es  to  m a r k e t  w h e n  ye t  s m all.  H e  h a d  e n rich e d
his  soil; h e  wo uld  a p ply w a t e r  if t h e  r ains  w e r e  no t
ti m ely a n d  s ufficien t ,  a n d  h a d  fed  t h e  pl a n t s.  
H e  h a d  pl a n t e d  in row s  only t w elve  to  fou r t e e n  inch e s
a p a r t  wit h  a  hill eve ry eig h t  inch e s  in t h e  row. 
The  vines  s tood  s t ro n g,  s t r aigh t ,  fou r t e e n  inch e s
hig h  a n d  a s  eve n  a s  a  t r i m m e d  h e d g e.   The  leaves
a n d  s t e m s  w e r e  t u r gid,  t h e  d e e p e s t  g r e e n  a n d  a s  p ri m e
a n d  glossy a s  a  p rize  s t e er.  So  close  w e r e  t h e
pla n t s  t h a t  t h e r e  w a s  leaf s u rf ac e  to  in t e r c e p t  t h e
s u n s hine  falling  on  ev e ry s q u a r e  inch  of t h e  p a t c h.  
The r e  w e r e  no  po t a to  b e e tle s  a n d  w e  s a w  no  signs  of
inju ry b u t  t h e  g a r d e n e r  w a s  sc a n nin g  t h e  p a t c h  wi th
t h e  eye  of a  ro bin.   H e  s pie d  t h e  sligh t e s t  fir s t
d roopin g  of leaves  in  a  s t e m;  w e n t  af t e r  t h e  difficul ty
a n d  b ro u g h t  a n d  pl ac e d  in  ou r  h a n d  a  c u t wo r m,  a  you n g
t u b e r  t h e  size  of a  m a r ble  a n d  a  s t e m  c u t  h alf off,
w hich  h e  w a s  willing  to  s a c rifice  b ec a u s e  of ou r  evide n t
in t e r e s t .   Bu t  t h e  t wo  frien ds  w ho  h a d  m e t  w e r e
h eld  a p a r t  by t h e  b a b el  of to n g u e s .

N o t hin g  is cos ting  t h e  wo rld  m o r e;  h a s  m a d e  so  m a ny
e n e mie s,  a n d  h a s  so  m u c h  hin d e r e d  t h e  for min g  of fri en ds hips
a s  t h e  ina bili ty to  fully u n d e r s t a n d;  h e nc e  t h e  dove
t h a t  b rin gs  wo rld  p e a c e  m u s t  fly on  t h e  win gs  of a
co m m o n  lan g u a g e,  a n d  t h e  b r igh t  s t a r  in t h e  e a s t  is
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wo rld  co m m e r c e ,  r i sing  on  r a pidly d eveloping  r ailw ay
a n d  s t e a m s hip  line s,  h e r alde d  a n d  di r ec t e d  by el ec t ric
co m m u nic a tion.   With  wo rld  co m m e r c e  m u s t  co m e
m u t u al  confide nc e  a n d  frie n ds hip  r e q ui ring  a  full
u n d e r s t a n ding  a n d  t h e r efo r e  a  co m m o n  ton g u e.   The n
wo rld  p e a c e  will b e  p e r m a n e n tly a s s u r e d .   I t  is
co ming  inevit a bly a n d  fas t e r  t h a n  w e  t hink.   Onc e
t his  d e si r e d  e n d  is s e riously so u g h t ,  t h e  c a r rying
of t h r e e  g e n e r a t ions  of child r e n  t h ro u g h  t h e  p u blic
sc hools  w h e r e  t h e  world  lan g u a g e  is t a u g h t  tog e t h e r
wi th  t h e  m o t h e r  ton g u e,  a n d  t h e  p a s sing  of t h e  p a r e n t s
a n d  g r a n d p a r e n t s ,  would  effec t  t h e  c h a n g e.

The  im po r t a n t  poin t  r e g a r din g  t h e s e  Fa r  E a s t  p eo ple,
to  w hich  a t t e n tion  s ho uld  b e  di r e c t e d ,  is t h a t  effec tive
t hinking,  cle a r  a n d  s t ro n g,  p r evails  a m o n g  t h e  fa r m e r s
w ho  h ave  fed  a n d  a r e  s till fee ding  t h e  d e n s e  po p ula tions
fro m  t h e  p ro d uc t s  of t h ei r  limi t e d  a r e a s .   This
is fu r t h e r  indic a t e d  in t h e  u nive r s al  a n d  ex t e n sive
u s e  of pl a n t  a s h e s  d e r ive d  fro m  fuel g row n  u po n  cul tiva t e d
fields  a n d  u po n  t h e  a dj ac e n t  hill a n d  m o u n t ain  land s.
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We w e r e  u n a ble  to  s ec u r e  exac t  d a t a  r e g a r din g  t h e
a m o u n t  of fuel b u r n e d  a n n u ally in  t h e s e  co u n t ri es,
a n d  of a s h e s  u s e d  a s  fe r tilizer, b u t  a  co r d  of d ry
o ak  wood  w eig hs  a bo u t  3 5 0 0  pou n d s,  a n d  t h e  w eigh t
of fuel u s e d  in  t h e  ho m e  a n d  in m a n ufac t u r e s  m u s t  exc e e d
t h a t  of t wo  co r d s  p e r  ho u s e hold.   Jap a n  h a s  a n
av e r a g e  of 5 .56 3  p eo ple  p e r  fa mily.  If w e  allow
b u t  1 3 0 0  po u n ds  of fuel p e r  c a pi t a ,  Jap a n’s
con s u m p tion  wo uld  b e  3 1,20 0,0 00  tons.   In  view
of t h e  fac t  t h a t  a  ve ry la r g e  s h a r e  of t h e  fuel u s e d
in t h e s e  cou n t rie s  is ei t h e r  a g ricul tu r al pl a n t  s t e m s,
wi th  a n  av e r a g e  a s h  con t e n t  of 5  p e r  c e n t ,  o r  t h e
t wigs  a n d  eve n  leaves  of t r e e s ,  a s  in t h e  c a s e  of pin e
bo u g h  fuel, 4 . 5  p e r  c e n t  of a s h  m ay  b e  t ak e n  a s  a
fai r  e s ti m a t e .   On  t his  b a sis , a n d  wi t h  a  con t e n t
of p hos p ho r u s  e q u al  to  .5  p e r  c e n t ,  a n d  of po t a s siu m
e q u al  to  5  p e r  c e n t ,  t h e  fuel a s h  for  Jap a n  would  a mo u n t
to  1,4 04,0 0 0  tons  a n n u ally, c a r rying  7 0 2 0  to ns  of p hos p ho r u s
a n d  7 0,20 0  tons  of po t a s siu m,  tog e t h e r  wi th  m o r e  t h a n
4 0 0,0 00  to ns  of lim es ton e,  w hich  is r e t u r n e d  a n n u ally
to  les s  t h a n  2 1,32 1  s q u a r e  miles  of c ul tiva t e d  lan d.

In  Chin a,  wi th  h e r  m o r e  t h a n  fou r  h u n d r e d  millions
of p eo ple,  a  si mila r  r a t e  of fuel cons u m p tion  would
m a k e  t h e  p hos p ho r u s  a n d  po t a ssiu m  r e t u r n e d  to  h e r
fields  m o r e  t h a n  eig h t  ti m e s  t h e  a m o u n t s  co m p u t e d
for  Jap a n.   On  t h e  b a sis  of t h e s e  s t a t e m e n t s  Jap a n’s
a n n u al  s aving  of p hos p ho r u s  fro m  t h e  w a s t e  of h e r
fuel wo uld  b e  e q uival en t  to  m o r e  t h a n  4 6,80 0  tons
of rock  p hos p h a t e  h aving  a  p u ri ty of 7 5  p e r  c e n t ,
o r  in t h e  n eigh bo r hood  of s eve n  pou n d s  p e r  a c r e .  
If t his  a m o u n t,  eve n  wi th  t h e  po t a s h  a n d  lim es ton e
a d d e d,  a p p e a r s  like  a  t rifling  a d di tion  of fe r tili ty
it  is impor t a n t  for  Ame rica n s  to  r e m e m b e r  t h a t  eve n
if t his  is so,  t h e s e  p eople  h ave  fel t  co m p elled  to
m a k e  t h e  s aving.

In  t h e  m a t t e r  of r e t u r ning  soluble  po t a s siu m  to  t h e
c ul tiva t e d  fields  Jap a n  wo uld  b e  a p plying  wi th  h e r
a s h e s  t h e  e q uivale n t  of no  less  t h a n  1 5 6,60 0  tons
of p u r e  po t a s siu m  s ulp h a t e,  e q u al  to  2 3  po u n d s  p e r
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a c r e;  w hile  t h e  lim e  c a r bo n a t e  so  a p plie d  a n n u ally
wo uld  b e  so m e  6 2  po u n d s  p e r  a c r e.

In  a d di tion  to  t h e  for e s t  lan ds,  w hich  h ave  long  b e e n
m a d e  to  con t ribu t e  pl a n t  food  to  t h e  c ul tiva t e d  fields
t h ro u g h  fuel a s h e s ,  t h e r e  a r e  la r g e  a r e a s  w hich  con t ribu t e
g r e e n  m a n u r e  a n d  co m pos t  m a t e ri al.  Thes e  a r e
c hiefly hill lan ds,  a g g r e g a tin g  so m e  t w e n ty p e r  c e n t
of t h e  cul tiva t e d  fields,  w hich  b e a r  m o s tly h e r b a c eo us
g row t h.   So m e  2,55 2,7 41  a c r e s  of t h e s e  lan ds  m ay
b e  c u t  ove r  t h r e e  tim e s  e a c h  s e a son,  yielding,  in
1 9 0 3,  a n  av e r a g e  of 7 9 8 0  po u n d s  p e r  a c r e .   The
firs t  c u t ting  of t his  hill h e r b a g e  is m ainly u s e d  on
t h e  rice  fields  a s  g r e e n  m a n u r e ,  it  b ein g  t r a m p e d
into  t h e  m u d  b e t w e e n  t h e  row s  af t e r  t h e  m a n n e r  s e e n
in Fig.  1 1 4.
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This  m a n  h a d  b e e n  wi th  b a sk e t  a n d  sickle  to  g a t h e r
g r e e n  h e r b a g e  w h e r eve r  h e  could  a n d  h a d  b ro u g h t  it
to  his  r ic e  p a d dy.  The  d ay in July w a s  ex t r e m ely
s ul t ry.  We c a m e  u po n  hi m  w a ding  in  t h e  w a t e r  h alf
w ay to  hi s  kn e e s ,  c a r efully laying  t h e  h e r b a g e  h e  h a d
g a t h e r e d  b e t w e e n  al t e r n a t e  ro w s  of his  r ice,  on e  h a n dful
in a  pl ac e ,  wi t h  t ips  ove rl a p ping.   This  do n e
h e  took t h e  a t t i t u d e  s e e n  in  t h e  illus t r a tion  a n d,
g a t h e ring  t h e  m a t e r ials  in to  a  co m p a c t  b u n c h,  p r e s s e d
it  b e n e a t h  t h e  s u rfac e  wi th  hi s  foot.  The  t wo
h a n d s  s m oo th e d  t h e  soft  m u d  ove r  t h e  g r a s s  a n d  rig h t e d
t h e  dis t u r b e d  s p e a r s  of r ic e  in t h e  two  a dj ac e n t  hills.  
Thus,  foot  following  foot,  on e  b a r e  len g t h  a h e a d,
t h e  s ucc e e din g  b u nc h e s  of h e r b a g e  w e r e  s u b m e r g e d  u n til
t h e  las t  h a d  b e e n  r e a c h e d,  following  b e t w e e n  al t e r n a t e
row s  only a  foot  a p a r t ,  t h e r e  b ein g  a  hill eve ry nin e
to  t e n  inc h e s  in t h e  row  a n d  t h e  h a n d s  g r a s ping  a n d
b ein g  d r a w n  ove r  ev e ry on e  in  t h e  p a d dy.

H e  w a s  r e n tin g  t h e  land,  p aying  t h e r efo r  for ty ka n
of ric e  p e r  t a n,  a n d  his  u s u al yield  w a s  eig h ty ka n.  
This  is for ty-fou r  b u s h els  of sixty po u n d s  p e r  a c r e .  
In  u nfavor a ble  s e a son s  hi s  yield  mig h t  b e  less  b u t
s till his  r e n t  wo uld  b e  for ty ka n  p e r  t a n  u nle s s  i t
w a s  cle a r  t h a t  h e  h a d  do n e  all t h a t  co uld  r e a son a bly
b e  exp ec t e d  of hi m  in s e c u ring  t h e  c rop.   I t  is
difficul t  for  Ame rica ns  to  u n d e r s t a n d  how  it is possible
for  t h e  will of m a n,  eve n  w h e n  s p u r r e d  by  t h e  love
of ho m e  a n d  fa mily, to  hold  fles h  to  t a sks  like  t h e s e .

The  s e con d  a n d  t hi rd  c u t tings  of h e r b a g e  fro m  t h e
g e ny a  lan d s  in Jap a n  a r e  u s e d  for  t h e  p r e p a r a tion
of co m pos t  a p plied  on  t h e  d ry-lan d  fields  in t h e  fall
o r  in t h e  s p ring  of t h e  following  s e a so n.   So m e
of t h e s e  land s  a r e  p a s t u r e d,  b u t  a p p roxim a t ely 1 0,1 8 5,50 0
tons  of g r e e n  h e r b a g e  g row n  a n d  g a t h e r e d  fro m  t h e  hills
con t ribu t e s  m u c h  of i t s  o r g a nic  m a t t e r  a n d  all of it s
a s h  to  e n rich  t h e  c ul tiva t e d  fields.   S uc h  wild
g row t h  a r e a s  in Jap a n  a r e  t h e  co m m o n s  of t h e  n e a r
by villag e s,  to  w hich  t h e  p eo ple  a r e  fre ely a d mit t e d
for  t h e  p u r pos e  of c u t ting  t h e  h e r b a g e.   A fixed
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ti m e  m ay  b e  s e t  for  c u t ting  a n d  a  limit  pl ac e d  u po n
t h e  a m o u n t  w hich  m ay  b e  c a r ri ed  a w ay, w hich  is do n e
in t h e  m a n n e r  s e e n  in  Fig.  1 1 5.   I t  is w ell r ecog nize d
by t h e  p eo ple  t h a t  t hi s  cons t a n t  c u t ting  a n d  r e m oval
of g row t h  fro m  t h e  hill land s,  wi t h  no  r e t u r n,  d e ple t e s
t h e  soils  a n d  r e d u c e s  t h e  a m o u n t  of g r e e n  h e r b a g e
t h ey a r e  a bl e  to  s ec u r e .

Th ro u g h  t h e  kind n e s s  of Dr. Daiku h a r a  of t h e  Im p e ri al
Agricul tu r al  Exp e rim e n t  S t a tion  a t  Tokyo w e  a r e  a bl e
to  give  t h e  ave r a g e  co m posi tion  of t h e  g r e e n  leaves
a n d  youn g  s t e m s  of five  of t h e  m os t  co m m o n  wild s p e ci es
of pl a n t s  c u t  for  g r e e n  m a n u r e  in  Jun e.   In  e a c h
1 0 0 0  po u n d s  t h e  a m o u n t  of w a t e r  is 5 6 2.1 8  po u n ds;  of
o r g a nic  m a t t er, 3 8 2.68  po u n d s;  of a s h ,  5 5.1 4  po u n ds;
ni t rog e n,  4 . 78  po u n d s;  po t a s siu m,  2.4 07  po u n d s,  a n d
p hos p ho r u s ,  .34  pou n d.   On  t h e  b a sis  of t his  co m posi tion
a n d  a n  a g g r e g a t e  yield  of 1 0,18 5,50 0  tons ,  t h e r e  would
b e  a n n u ally a p plied  to  t h e  c ul tiva t e d  fields  3 4 6 3  tons
of p hos p ho r u s  a n d  2 4,5 16  to ns  of po t a s siu m  d e rived
fro m  t h e  g e nya  lan ds.
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In  a d di tion  to  t his  t h e  r u n-off fro m  bo t h  t h e  m o u n t ain
a n d  t h e  g e nya  lan ds  is la r g ely u s e d  u po n  t h e  rice
fields,  m o r e  t h a n  sixt e e n  inch e s  of w a t e r  b ein g  a p plied
a n n u ally to  t h e m  in so m e  p r ef ec t u r e s .   If s uc h
w a t e r s  h ave  t h e  co m posi tion  of r ive r  w a t e r s  in N o r t h
Ame rica,  t w elve  inch e s  of w a t e r  a p plied  to  t h e  ric e
fields  of t h e  t h r e e  m ai n  islan ds  would  con t ribu t e
no  less  t h a n  1 2 0 0  tons  of p hos p ho r u s  a n d  1 9,00 0  to ns
of po t a s siu m  a n n u ally.

Dr. Kaw a g uc hi, of t h e  N a tion al Dep a r t m e n t  of Agricul tu r e
a n d  Co m m e r c e ,  infor m e d  u s  t h a t  in 1 9 0 8  Japa n e s e  fa r m e r s
p r e p a r e d  a n d  a p plied  to  t h ei r  fields  2 2,81 2,78 7  ton s
of co m pos t  m a n ufac t u r e d  fro m  t h e  w a s t e s  of c a t tl e,
ho r s e s ,  s wine  a n d  po ul t ry, co m bin e d  wi th  h e r b a g e,
s t r a w  a n d  o t h e r  simila r  w a s t e s  a n d  wit h  soil, sod  o r
m u d  fro m  di tc h e s  a n d  c a n als.   The  a m o u n t  of t hi s
co m pos t  is s ufficien t  to  a p ply 1.78  tons  p e r  a c r e
of c ul tiva t e d  land  of t h e  so u t h e r n  t h r e e  m ain  islan d s.

F ro m  d a t a  ob t ain e d  a t  t h e  N a r a  Exp e ri m e n t  S t a tion,
t h e  co m position  of co m pos t  a s  t h e r e  p r e p a r e d  s how s
it  to  con t ain,  in e ac h  2 0 0 0  po u n d s,  5 5 0  po u n d s  of
o r g a nic  m a t t e r ;  1 5.6  po u n ds  of ni t rog e n;  8 .3  po u n d s
of po t a s siu m,  a n d  5.24  pou n ds  of p hos p ho r u s .   On
t his  b a sis  2 2,80 0,00 0  to ns  of co m pos t  will c a r ry 5 9,70 0
tons  of p hos p ho r u s  a n d  9 4,60 0  tons  of po t a s siu m.  
The  cons t r uc tion  of co m pos t  ho us es  is illus t r a t e d
in Fig.  1 1 6,  r e p ro d u c e d  fro m  a  la r g e  ci rc ula r  s e n t
to  fa r m e r s  fro m  t h e  N a r a  Exp e ri m e n t  S t a tion,  a n d  a n
ex t e rio r  of on e  a t  t h e  N a r a  S t a tion  is give n  in Fig.
1 1 7.

This  co m pos t  ho u s e  is d e sig n e d  to  s e rve  t wo  a n d  a
h alf a c r e s .   I t s  floor  is t w elve  by  eigh t e e n  fee t,
r e n d e r e d  w a t e r tigh t  by  a  mixtu r e  of clay, lime  a n d
s a n d.   The  w alls  a r e  of e a r t h,  on e  foot  t hick,
a n d  t h e  roof is t h a t c h e d  wit h  s t r aw.  I t s  c a p a ci ty
is sixt e e n  to  t w e n ty to ns,  h aving  a  c a s h  valu e  of
6 0  yen,  o r  $ 3 0.   In  p r e p a ring  t h e  s t a ck,  m a t e ri als
a r e  b ro u g h t  d aily a n d,  s p r e a d  ove r  on e  side  of t h e
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co m pos t  floor  u n til t h e  pile  h a s  a t t ain e d  a  h eig h t
of five  fee t.   Afte r  on e  foot  in  d e p t h  h a s  b e e n
laid  a n d  firm e d,  1 .2  inch e s  of soil o r  m u d  is s p r e a d
ove r  t h e  s u rfac e  a n d  t h e  p roc e ss  r e p e a t e d  u n til full
h eig h t  h a s  b e e n  a t t ain e d.   Wate r  is a d d e d  s ufficien t
to  ke e p  t h e  w hole  s a t u r a t e d  a n d  to  m ai n t ain  t h e  t e m p e r a t u r e
b elow t h a t  of t h e  bo dy.  Afte r  t h e  co m pos t  s t a cks
h ave  b e e n  co m ple t e d  t h ey a r e  p e r mi t t e d  to  s t a n d  five
w e e ks  in s u m m er, s eve n  w e eks  in  win t er, w h e n  t h ey a r e
forke d  ove r  a n d  t r a n sfe r r e d  to  t h e  op posi t e  side  of
t h e  ho u s e .

If w e  s t a t e  in ro u n d  n u m b e r s  t h e  to t al  ni t ro g e n,  p hos p ho r u s
a n d  po t a s siu m  t h us  fa r  e n u m e r a t e d  w hich  Jap a n e s e  fa r m e r s
a p ply o r  r e t u r n  a n n u ally to  t h ei r  t w e n ty o r  t w e n ty-on e
t hous a n d  s q u a r e  miles  of cul tiva t e d  fields,  t h e  c a s e
s t a n ds  3 8 5,21 4  to ns  of ni t rog e n,  9 1,65 6  tons  of p hos p ho r us
a n d  2 5 5,77 8  to ns  of po t a s siu m.  Thes e  valu es  a r e
only a p p roxim a tions  a n d  do  no t  includ e  t h e  la r g e  volu m e
a n d  va rie ty of fe r tilize r s  p r e p a r e d  fro m  fish,  w hic h
h ave  long  b e e n  u s e d.   N ei t h e r  do  t h ey includ e
t h e  ve ry la rg e  a m o u n t  of ni t ro g e n  d e rived  di r e c tly
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fro m  t h e  a t mos p h e r e  t h ro u g h  t h ei r  long,  ex t e n sive  a n d
p e r si s t e n t  c ul tiva tion  of soy b e a n s  a n d  o th e r  leg u m e s.  
Ind e e d,  fro m  1 9 0 3  to  1 9 0 6  t h e  ave r a g e  a r e a  of p a d dy
field u po n  w hich  w a s  g row n  a  s e con d  c rop  of g r e e n
m a n u r e  in t h e  for m  of so m e  legu m e  w a s  6.8  p e r  c e n t
of t h e  to t al  a r e a  of s uc h  fields  a g g r e g a tin g  1 1,00 0
s q u a r e  miles.   In  1 9 0 6  ove r  1 8  p e r  ce n t  of t h e
u pla n d  fields  al so  p ro d u c e d  so m e  legu minous  c rop,
t h e s e  fields  a g g r e g a tin g  b e t w e e n  9,00 0  a n d  1 0,00 0
s q u a r e  miles.

While  t h e  valu es  w hich  h av e  b e e n  given  a bove,  exp r e ssin g
t h e  s u m  to t al of ni t rog e n,  p hos p ho r u s  a n d  po t a ssiu m
a p plied  a n n u ally to  t h e  c ul tiva t e d  fields  of Jap a n
m ay b e  so m e w h a t  too  high  for  so m e  of t h e  so u rc e s  n a m e d,
t h e r e  is lit tle  do u b t  t h a t  Jap a n e s e  fa r m e r s  a p ply to
t h ei r  fields  m o r e  of t h e s e  t h r e e  pl a n t  food el e m e n t s
a n n u ally t h a n  h a s  b e e n  co m p u t e d.   The  a m o u n t s
w hich  h ave  b e e n  give n  a r e  s ufficien t  to  p rovide  a n n u ally,
for  e a c h  a c r e  of t h e  2 1,32 1  s q u a r e  miles  of c ul tiva t e d
land,  a n  a p plic a tion  of no t  less  t h a n  5 6  po u n d s  of
ni t rog e n,  1 3  pou n d s  of p hos p ho r u s  a n d  3 7  po u n d s  of
po t a s siu m.   Or, if w e  o mit  t h e  la r g e  no r t h e r n
islan d  of H okk aido, s till n e w  in i t s  a g ricul tu r e  a n d
lacking  t h e  in t e n sive  p r a c tice s  of t h e  old e r  fa r m
land,  t h e  q u a n ti ti es  a r e  s ufficien t  for  a  m e a n  a p plica tion
of 6 0,  1 4  a n d  4 0  po u n d s  r e s p e c tively of ni t rog e n,
p hos p ho r u s  a n d  po t a ssiu m  p e r  a c r e ,  a n d  ye t  t h e  m a t u rin g
of 1 0 0 0  po u n d s  of w h e a t  c ro p,  cove ring  g r ain  a n d  s t r a w
a s  w a t e r-fre e  s u b s t a n c e,  r e m oves  fro m  t h e  soil b u t
1 3.9  po u n d s  of ni t rog e n,  2 .3  po u n d s  of p hos p ho r us  a n d
8.4  po u n d s  of po t a s siu m,  fro m  w hich  it  m ay  b e  co m p u t e d
t h a t  t h e  6 0  po u n d s  of ni t rog e n  a d d e d  is s ufficien t
for  a  c rop  yielding  3 1  b u s h els  of w h e a t;  t h e  p hos p ho r us
is s ufficien t  for  a  c ro p  of 4 4  b u s h els,  a n d  t h e  po t a ssiu m
for  a  c rop  of 3 5  b us h els  p e r  a c r e.   Dr. H o pkins,
in  hi s  r e c e n t  valu a ble  wo rk  on  “Soil Fe r tili ty
a n d  Pe r m a n e n t  Agricul tu r e”  gives,  on  p a g e  1 5 4,
a  t a ble  fro m  w hich  w e  a b s t r a c t  t h e  following  d a t a:  
Ap proxi m at e  a m o u n t s  of  ni trog e n , p hos p horus  an d  po tassiu m  re m ovable p er
acre  ann ually  by
Nit rog e n,   P hos p ho r us ,   Pot a s siu m,
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po u n d s.      po u n d s.       po u n ds.
1 0 0  b u s h.  c ro p  of co r n               1 4 8           2 3            7 1
1 0 0  b u s h.  c ro p  of oa t s                9 7           1 6            6 8
5 0  b u s h.  c rop  of w h e a t               9 6           1 6            5 8
2 5  b u s h.  c rop  of soy b e a n s          1 5 9           2 1            7 3
1 0 0  b u s h.  c ro p  of r ice               1 5 5           1 8            9 5
3  to n  c ro p  of ti mot hy h ay          7 2            9            7 1
4  to n  c ro p  of clove r  h ay          1 6 0           2 0           1 2 0
3  to n  c ro p  of cow p e a  h ay         1 3 0           1 4            9 8
8  to n  c ro p  of alfalfa  h ay         4 0 0           3 6           1 9 2
7 0 0 0  lb. c rop  of co t ton               1 6 8           2 9.4          8 2
4 0 0  b u s h.  c ro p  of po t a to e s            8 4           1 7.3         1 2 0
2 0  ton  c rop  of s u g a r  b e e t s          1 0 0           1 8           1 5 7
Annu ally a p plied  in Jap a n,  m o r e  t h a n   6 0           1 4            4 0
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We h ave  ins e r t e d  in t hi s  t a ble,  for  co m p a ri son,  t h e
c rop  of r ice,  a n d  h ave  inc r e a s e d  t h e  c ro p  of po t a toe s
fro m  t h r e e  h u n d r e d  b u s h els  to  fou r  h u n d r e d  b u s h els
p e r  a c r e ,  b e c a u s e  s uc h  a  yield, like  all of t hos e
n a m e d,  is q ui t e  p r a c tica ble  u n d e r  good  m a n a g e m e n t  a n d
favor a ble  s e a so ns,  no t wi th s t a n din g  t h e  fac t  t h a t  m u c h
s m alle r  yields  a r e  g e n e r ally a t t ain e d  t h rou g h  lack
of s ufficien t  pl a n t  food  o r  w a t er.  F ro m  t his
t a bl e,  a s s u min g  t h a t  a  c rop  of m a t u r e d  g r ain  con t ains
1 1  p e r  c e n t  of w a t e r  a n d  t h e  s t r a w  1 5  p e r  c e n t ,  w hile
po t a to es  con t ain  7 9  p e r  c e n t  a n d  b e e t s  8 7  p e r  ce n t ,
t h e  a m o u n t s  of t h e  t h r e e  pl a n t  food  ele m e n t s  r e m ova ble
a n n u ally by  1 0 0 0  po u n d s  of c rop  h ave  b e e n  c alcula t e d
a n d  s t a t e d  in t h e  n ext  t a bl e.

Ap proxi m at e  a m o u n t s  ofni trog e n , p hos p hor us  and  po tas siu m
re m o vable  ann ually  p er  1 ,0 00 0  po u n d sof  dry  crop  s u b s ta nc e
Nit rog e n,   P hos p ho r us ,    Pot a s siu m,
po u n d s.      po u n d s.       
po u n d s.  
Ce r e al s.  
Whe a t                    1 3.87 3       2 .31 2         
8 . 38 2  Oa t s                     1 3.66 6       2 .2 54   
      9 . 58 0  Cor n                     1 3.71 9       2 .14 9
        6 .67 6
Leg u m e s.  
Soy b e a n s                3 0.80 7       4 . 07 0         1 4.14 7
Cow p e a s                 2 5.49 0       2 .74 5         1 9.2 16
Clove r                   2 3.52 9       2 .94 1         1 7.6 47
Alfalfa                  2 9.4 11       2 . 64 7         1 4 .11 8
Roots.  
Bee t s                    1 9.21 3       3 . 46 2         3 0.19 2
Pot a toe s                 1 5.55 6       3 .2 10         2 2.2 2 2
Gr as s.  
Timothy                 1 4.11 7       1 .76 5         1 3.9 22
Rice                      9 .94 9       1 . 12 9          6 . 08 9

F ro m  t h e  a m o u n t s  of ni t rog e n,  p hos p ho r us  a n d  po t a s siu m
a p plied  a n n u ally to  t h e  c ul tiva t e d  fields  of Jap a n
a n d  fro m  t h e  d a t a  in  t h e s e  t wo  t a bl e s  it  m ay b e  r e a dily
s e e n  t h a t  t h e s e  p eo ple  a r e  no w  a n d  p ro b a bly long  h ave
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b e e n  a p plying  q ui t e  a s  m u c h  of t h e s e  t h r e e  pla n t  food
ele m e n t s  to  t h ei r  fields  wi th  e a c h  pl a n ting  a s  a r e
r e m ove d  wit h  t h e  c rop,  a n d  if t his  is t r u e  in Jap a n
it  m u s t  al so  b e  t r u e  in Chin a.   Mor eove r  t h e r e
is no t hing  in Ame rica n  a g ric ul tu r al p r a c tic e  w hich
indica t e s  t h a t  w e  s h all no t  ul tim a t ely b e  co m p elled
to  do  likewis e.

X

I N  THE S HA NT U NG PROVI NCE
On M ay 1 5 t h  w e  left  S h a n g h ai  by on e  of t h e  co as twis e
s t e a m e r s  for  Tsing t ao,  so m e  t h r e e  h u n d r e d  miles  fa r t h e r
no r t h,  in  t h e  S h a n t u n g  P rovinc e,  ou r  objec t  b eing
to  ke e p  in touc h  wi th  m e t ho d s  of tillag e  a n d  fe r tiliza tion,
co r r e s pon ding  p h a s e s  of w hich  wo uld  occ u r  la t e r  in
t h e  s e a son  t h e r e .

The  S h a n t u n g  p rovinc e  is in t h e  la ti t u d e  of No r t h
Ca rolina  a n d  Kent ucky, o r  lies  b e t w e e n  t h a t  of S a n
F r a ncisco  a n d  Los Angeles.   I t  h a s  a n  a r e a  of
n e a rly 5 6,00 0  s q u a r e  miles,  a bo u t  t h a t  of Wisconsin.  
Less  t h a n  on e-h alf of t hi s  a r e a  is c ul tiva t e d  land
ye t  it is a t  t h e  p r e s e n t  tim e  s u p po r tin g  a  po p ula tion
exc e e din g  3 8,0 00,0 0 0  of p eo ple.   N e w  York s t a t e
h a s  tod ay less  t h a n  t e n  millions  a n d  m o r e  t h a n  h alf
of t h e s e  a r e  in N e w  York ci ty.
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It  w a s  in t his  p rovinc e  t h a t  Confucius  w a s  bo r n  2 4 6 1
ye a r s  a go,  a n d  t h a t  M e ncius,  his  disciple,  lived.  
H e r e ,  too,  s eve n t e e n  h u n d r e d  ye a r s  b efo r e  Confucius’
ti m e,  af t e r  on e  of t h e  g r e a t  floods  of t h e  Yellow
river, 2 2 9 7  B. C., a n d  m o r e  t h a n  4 1 0 0  yea r s  a go,  t h e
Gre a t  Yu w a s  a p poin t e d  “Su p e rin t e n d e n t  of P u blic
Works” a n d  e n t r u s t e d  wi th  d r aining  off t h e  flood
w a t e r s  a n d  c a n alizing  t h e  rive r s.

H e r e  al so  w a s  t h e  b e gin nin g  of t h e  Boxe r  u p rising.  
Tsing t ao  si t s  a t  t h e  e n t r a nc e  of Kiaochow  Bay. 
Following  t h e  w a r  of Jap a n  wi th  Chin a  t his  w a s  s eize d
by Ge r m a ny, N ove m b e r  1 4 ,  1 8 9 7,  no min ally to  ind e m nify
for  t h e  m u r d e r  of two  Ge r m a n  mission a ri e s  w hich  h a d
occ u r r e d  in S h a n t u n g,  a n d  M a r c h  6 t h,  1 8 9 8,  t his  b ay,
to  t h e  high  w a t e r  line,  it s  islan d s  a n d  a  “S ph e r e
of Influe nc e”  ext e n din g  t hi r ty  miles  in all
di r e c tions  fro m  t h e  bo u n d a ry, tog e t h e r  wi t h  Tsing t ao,
w a s  lea s e d  to  Ge r m a ny for  nin e ty-nin e  ye a r s .   Russia
d e m a n d e d  a n d  s ec u r e d  a  lea s e  of Por t  Arth u r  a t  t h e
s a m e  ti m e.   Gr e a t  Bri t ain  ob t ain e d  a  simila r  le a s e
of Weihaiw ei in S h a n t u n g,  w hile  to  F r a n c e  Kwa n gc how-w a n
in so u t h e r n  Chin a,  w a s  lea s e d.   But  t h e  “enc ro ac h m e n t s”
of E u ro p e a n  pow e r s  did  no t  s top  wi th  t h e s e  lea s e s  a n d
d u ring  t h e  la t t e r  p a r t  of 1 8 9 8  t h e  “Policy of
S p h e r e s  of Influe nc e”  c ul min a t e d  in  t h e  in t e r n a tion al
rival ry for  r ailway conc e s sions  a n d  mining.   Thes e
g r e a tly al a r m e d  Chin a  a n d  u p risings  b roke  ou t  ve ry
n a t u r ally fir s t  in S h a n t u n g,  a m o n g  t h e  p eo ple  n e a r e s t
of kin  to  t h e  foun d e r s  of t h e  E m pi r e .   As mig h t
h ave  b e e n  exp e c t e d  of a  p a t rio tic,  eve n  t ho u g h  n a t u r ally
p e a c eful p eo ple,  t h ey d e t e r min e d  to  d efe n d  t h ei r  cou n t ry
a g ain s t  s uc h  e n c ro ac h m e n t s  a n d  t h e  Boxe r  t ro u ble s  followe d.

Tsing t ao  h a s  a  d e e p,  co m m o dious  h a r bo r  alw ays  fr e e
fro m  ice  a n d  Ger m a ny is cons t r uc ting  h e r e  ve ry ex t e n sive
a n d  s u b s t a n ti al h a r bo r  imp rove m e n t s  w hich  will b e
of las ting  b e n efi t  to  t h e  p rovince  a n d  t h e  E m pir e .  
A pi e r  fou r  miles  in leng t h  e n clos es  t h e  inn e r  w h a rf,
a n d  a  s e con d  w h a rf is n e a rin g  co m ple tion.   Ge r m a ny
is al so  m ain t aining  a  m e t eo rological obs e rva to ry h e r e
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a n d  h a s  e s t a blish e d  a  la r g e ,  co m p r e h e n sive  For e s t
Gar d e n,  u n d e r  excelle n t  m a n a g e m e n t ,  w hich  is s howing
r e m a rk a ble  d evelop m e n t s  for  so  s ho r t  a  tim e.

Ou r  s t e a m e r  e n t e r e d  t h e  h a r bo r  d u ring  t h e  nigh t  a n d,
on  going  a s ho r e ,  w e  soon  foun d  t h a t  only Chin es e  a n d
Ge r m a n  w e r e  g e n e r ally s pok e n;  b u t  t h rou g h  t h e  kind
a s si s t a nc e  of Rev. W. H.  Sco t t ,  of t h e  Ame rica n  P r e s by t e ri a n
Mission,  a n  in t e r p r e t e r  p ro mis e d  to  c all a t  my  ho t el
in  t h e  eve nin g,  al t ho u g h  h e  failed  to  a p p e ar. 
The  af t e r noon  w a s  s p e n t  a t  t h e  For e s t  Ga r d e n  a n d  on
t h e  r efo r e s t a tion  t r a c t ,  w hich  a r e  u n d e r  t h e  s u p e rvision
of Mr. H a a s .   The  Fo r e s t  Ga r d e n  cove r s  t wo  h u n d r e d
a n d  s eve n ty a c r e s  a n d  t h e  r efo r e s t a tion  t r a c t  t h r e e
t hous a n d  a c r e s  m o r e .   In  t h e  g a r d e n  a  g r e a t  va rie ty
of for e s t  a n d  frui t  t r e e s  a n d  s m all frui t s  a r e  b ein g
t ri ed  ou t  wi t h  high  p ro mis e  of t h e  m o s t  valu a ble  r e s ul t s .
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It  w a s  in t h e  s t e e p  hills  a bo u t  Tsing t ao  t h a t  w e  fir s t
s a w  a t  clos e  r a n g e  s e rious  soil e ro sion  in China;
a n d  t h e  r e t u r nin g  of for e s t  g ro wt h  on  hills n e a rly
d evoid  of soil w a s  h e r e  r e m a rk a ble,  in view of t h e
long  d ry s e a so ns  w hich  p r ev ail fro m  N ove m b e r  to  June,
a n d  Fig.  1 1 8  s how s  how  d e s ti t u t e  of soil t h e  c r e s t s
of g r a ni t e  hills m ay b eco m e  a n d  ye t  ho w  t h e  co min g
b ack  of t h e  for e s t  g row t h  m ay h a s t e n  a s  soon  a s  it
is no  long e r  c u t  a w ay.  The  rock going  in to  d e c ay,
w h e r e  t his  view w a s  t ak e n,  is a n  ext r e m ely co a r s e  c rys t alline
g r a ni t e ,  a s  m ay  b e  s e e n  in  con t r a s t  wi th  t h e  w a tc h,
a n d  it  is falling  in to  d e c ay a t  a  m a rv elous  r a t e .  
Disin t e g r a tion  h a s  p e n e t r a t e d  t h e  rock  fa r  b elow t h e
s u rfac e  a n d  t h e  la rg e  c rys t al s  a r e  h eld  tog e t h e r  wi th
b u t  li t tl e  m o r e  t e n a ci ty t h a n  p r evails  in a  b e d  of
g r avel.  Mois t u r e  a n d  eve n  roo ts  p e n e t r a t e  i t d e e ply
a n d  r e a dily a n d  t h e  c rys t als  fall a p a r t  wi th  t h r u s t s
of t h e  knife  bl ad e ,  t h e  rock  c r u m bling  wi th  t h e  g r e a t e s t
fre e do m.   Roa d w ays  h ave  b e e n  ex t e n sively c a rve d
alon g  t h e  side s  of t h e  hills  wi th  t h e  aid  of only
pick a n d  s hovel.  Close  ex a min a tion  of t h e  rock
s how s  t h a t  laye r s  of s e di m e n t  exis t  b e t w e e n  t h e  c rys t al
fac es,  e i t h e r  w a s h e d  do w n  by p e rcola ting  r ain  o r  for m e d
t h ro u g h  d e co m posi tion  of t h e  c rys t als  in plac e .  
The  n ext  illus t r a tion,  Fig.  1 1 9,  s hows  how  la r g e  t h e
g row t h  on  s uc h  soils  m ay  b e ,  a n d  in  Fig.  1 2 0  t h e  veg e t a tion
a n d  for e s t  g row t h  a r e  s e e n  co ming  b a ck, clos ely cove ring
jus t  s uc h  soil s u rfac e s  a n d  rock  s t r uc t u r e  a s  a r e
indica t e d  in Figs.  1 1 8  a n d  1 1 9.

The s e  views  a r e  t ak e n  on  t h e  r efo r e s t a tion  t r a c t  a t
Tsing t ao  b u t  m os t  of t h e  g ro wt h  is volun t e er, s t a n ding
now  p ro t e c t e d  by t h e  Ge r m a n  gove r n m e n t  in  t h ei r  effo r t
to  s e e  w h a t  m ay  b e  possible  u n d e r  c a r eful s u p e rvision.

The  loads  of pine  bou g h  fuel r e p r e s e n t e d  in Fig.  8 0
w e r e  g a t h e r e d  fro m  s uc h  hills a n d  fro m  s uc h  for e s t
g row t h  a s  a r e  h e r e  r e p r e s e n t e d,  b u t  on  land s  m o r e
dis t a n t  fro m  t h e  ci ty.  Bu t  Tsing t ao,  wit h  it s
for ty t ho us a n d  Chin es e ,  a n d  Kiaoc how  a c ross  t h e  b ay,
wi th  it s  on e  h u n d r e d  a n d  tw e n ty t hou s a n d  m o r e ,  a n d
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oth e r  villag e s  do t ting  t h e  n a r ro w  plains,  m ain t ain
a  ve ry g r e a t  d e m a n d  for  s uc h  g row t h  on  t h e  hill land s.  
The  wo n d e r  is t h a t  for e s t  g ro wt h  h a s  p e r sis t e d  a t  a ll
a n d  h a s  con t rib u t e d  so  m u c h  in t h e  w ay of fuel.

Growing  in t h e  For e s t  Ga r d e n  w a s  a  m o s t  b e a u tiful
wild  yellow ro s e ,  n a t ive  to  S h a n t u n g,  b eing  u s e d  for
land sc a p e  effec t  in t h e  p a rking,  a n d  it ou g h t  to  b e
wid ely in t ro d uc e d  in to  o t h e r  cou n t ri e s  w h e r eve r  it
will t h rive.   I t  w a s  g ro wing  a s  h e avy bo r d e r s  a n d
m a s sive  clu m p s  six to  eigh t  fee t  high,  giving  a  m os t
wo n d e rful effec t ,  wi th  i ts  b rillian t ,  d e n s e  cloud
of t h e  rich e s t  yellow bloo m.  The  blosso m s  a r e
single,  fully a s  la r g e  a s  t h e  Ros a  r u gos a ,  wi t h  t h e
tips  of t h e  p e t al s  s h a din g  in to  t h e  m o s t  d ain ty ligh t
s t r a w  yellow, w hile  t h e  c e n t e r  is a  d e e p  o r a n g e,  t h e
con t r a s t  b ein g  s ufficien t  to  s how  in t h e  p ho tog r a p h
fro m  w hich  Fig.  1 2 1  w a s  p r e p a r e d.   Anoth e r  b e a u tiful
a n d  s t riking  fea t u r e  of t hi s  ro s e  is t h e  clus t e ring
of t h e  blosso m s  in on e-sid e d  w r e a t h-like  s p r ays,  so m e tim e s
t w elve  to  eig h t e e n  inch e s  long, t h e  flowe r s  s t a n ding
clos e  e no u g h  to  eve n  ove rla p.

139



Page 89

The  in t e r p r e t e r  e n g a g e d  for  u s  failed  to  a p p e a r  a s
p e r  a g r e e m e n t  so  t h e  n ext  m o r ning  w e  took t h e  e a r ly
t r ain  for  Tsina n  to  ob t ain  a  g e n e r al  view  of t h e  co u n t ry
a n d  to  no t e  t h e  pl ac e s  m os t  favor a ble  a s  poin t s  for
field s t u dy.  We h a d  r e solved  also  to  m a k e  a n  effor t
to  s ec u r e  a n  in t e r p r e t e r  t h ro u g h  t h e  Ame ric a n  P r e s by t e ri a n
Colleg e  a t  Tsina n.   Le aving  Tsing t ao,  t h e  t r ain
ski r t s  a ro u n d  t h e  Kiaochow  b ay for  a  dis t a n c e  of n e a rly
fifty mile s,  w h e r e  w e  p a s s  t h e  ci ty of t h e  s a m e  n a m e
wi th  it s  po p ula tion  of 1 2 0,00 0,  w hich  h a d  a n  impor t
a n d  expo r t  t r a d e  in 1 9 0 5  value d  a t  ove r  $ 2 4,00 0,00 0.  
At Soc h e n  w e  p a s s e d  t h ro u g h  a  coal mining  dis t ric t
w h e r e  coal w a s  b ein g  b ro u g h t  to  t h e  c a r s  in b a sk e t s
c a r ri e d  by  m e n .   The  co al on  t h e  loa d e d  op e n  c a r s
w a s  s p rinkled  wi th  w hi t e w a s h,  s e rving  a s  a  s e al to
s afe-g u a r d  a g ains t  s t e aling  d u rin g  t r a n si t ,  m a kin g
it  so  t h a t  no n e  could  b e  r e m ove d  wi thou t  t h e  fac t
b ein g  r eve al e d  by  b r e a king  t h e  s e al.  This  p r a c tic e
is g e n e r al  in Chin a  a n d  is a p plied  to  m a ny  co m m o di ties
h a n dled  in b ulk.  We s a w  b a sk e t s  of milled  rice
c a r ri e d  by  coolies  s e al e d  wi th  a  p a t t e r n  laid  ove r
t h e  s u rfac e  by s p rinkling  so m e  colo r e d  po w d e r  u po n
it.  Cu t  s to n e ,  co r d e d  for  t h e  m a r k e t ,  w a s  w hit e w a s h e d
in t h e  s a m e  m a n n e r  a s  t h e  co al.

As w e  w e r e  a p p ro ac hin g  Weihsien,  a no t h e r  ci ty of 1 0 0,00 0
p eo ple,  w e  iden tified  on e  of t h e  d e e ply d e p r e s s e d ,
c e n t u ri e s-old  ro a d w ays,  wo r n  eigh t  to  t e n  fee t  d e e p,
by c h a n cin g  to  s e e  h alf a  doze n  t e a m s  p a s sing  alon g
it  a s  t h e  t r ain  c ros s e d .   We h a d  p a s s e d  s eve r al
a n d  w e r e  p uzzling  to  a ccou n t  for  s uc h  p ec ulia r  e ro sion.  
The  t e a m s  g ave  t h e  expla n a tion  a n d  t h us  con n e c t e d
ou r  e a rli e r  r e a din g  wi th  t h e  conc r e t e .   Along
t h e s e  d e e p-cu t  ro a d w ays  c a r av a n s  m ay  p a s s ,  win ding
t h ro u g h  t h e  fields,  e n ti r ely u no bs e rve d  u nle ss  on e
c h a n c e s  to  b e  clos e  alon g  t h e  line  o r  t h e  m ove m e n t
is discove r e d  by clouds  of d u s t ,  on e  of t h e  m e t ho ds
t h a t  h a s  p ro d uc e d  t h e m,  a n d  w e  wo uld  no t  b e  s u r p ris e d
if g a t h e ring  m a n u r e  fro m  t h e m  h a s  pl aye d  a  la rg e  p a r t
al so.
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Weihsien  is n e a r  on e  of t h e  g r e a t  co m m e r cial hig hw ays
of Chin a  a n d  in t h e  c e n t e r  of on e  of t h e  coal mining
r e gions  of t h e  p rovinc e.   S till fu r t h e r  along
tow a r d s  Tsina n  w e  p a s s e d  Tsingc howfu, a no t h e r  of t h e
la rg e  ci ti es  of t h e  p rovince,  wi th  1 5 0,0 0 0  po p ula tion.  
All d ay  w e  ro d e  t h ro u g h  fields  of w h e a t ,  a lw ays  pl a n t e d
in row s,  a n d  in hills  in  t h e  ro w  e a s t  of Kau mi, b u t
in single  o r  do u ble  con tinuo us  d rills  w e s t w a r d  fro m
h e r e  to  Tsina n.   Thous a n d s  of w ells  u s e d  for  i r rig a tion,
of t h e  typ e  s e e n  in  Fig.  1 2 3,  w e r e  p a s s e d  d u rin g  t h e
d ay, m a ny of t h e m  r e c e n tly d u g  to  s u p ply w a t e r  for
t h e  b a rl ey s uffe ring  fro m  t h e  s eve r e  d ro u g h t  w hich
w a s  t h r e a t e nin g  t h e  c ro p  a t  t h e  t im e.
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It  w a s  6:30  P. M.  b efo r e  ou r  t r ain  p ulled  in to  t h e
s t a tion  a t  Tsina n;  7:30  w h e n  w e  h a d  finis h e d  s u p p e r
a n d  e n g a g e d  a  ricks h a  to  t ak e  u s  to  t h e  Ame rica n  P r e s byt e ri a n
Colleg e  in q u e s t  of a n  in t e r p r e t er.  We could
no t  s p e a k  Chin es e ,  t h e  ricks h a  boy could  n ei t h e r  s p e a k
no r  u n d e r s t a n d  a  wo r d  of E n glish,  b u t  t h e  ho t el  p ro p ri e to r
h a d  ins t r uc t e d  hi m  w h e r e  to  go.   We plun g e d  in to
t h e  n a r row  s t r e e t s  of a  g r e a t  Chines e  ci ty, t h e  boy
r u n ning  w h e r eve r  h e  could,  w alking  w h e r e  h e  m u s t  on
a c co u n t  of t h e  d e n si ty of t h e  c row ds  o r  t h e  ro u g h n e s s
of t h e  s to n e  p aving.   We h a d  t u r n e d  m a ny  co r n e r s,
c ross e d  b ridg e s  a n d  p a s s e d  t h ro u g h  t u n n eled  a r c h w ays
in s ec tions  of t h e  m a s sive  ci ty w alls, u n til it  w a s
g e t tin g  d u sk  a n d  t h e  ricks h a  m a n  p u r c h a s e d  a n d  ligh t e d
a  lan t e r n.   We w e r e  to  r e a c h  t h e  colleg e  in t hi r ty
min u t e s  b u t  h a d  b e e n  ou t  a  full ho ur.  A lit tle
la t e r  t h e  boy d r e w  u p  to  a n d  h eld  confe r e nc e  wit h
a  police m a n.   The  c u rious  of t h e  s t r e e t  g a t h e r e d
a bo u t  a n d  it d a w n e d  u po n  u s  t h a t  w e  w e r e  los t  in t h e
nig h t  in t h e  n a r row  s t r e e t s  of a  Chin e s e  ci ty of a
h u n d r e d  t hou s a n d  p eo ple.   To go  fu r t h e r  wo uld
b e  u s el e s s  for  t h e  g a t e s  of t h e  mi ssion  co m po u n d  wo uld
b e  locke d.   We could  only indica t e  by  m o tions  ou r
d e si r e  to  r e t u r n ,  b u t  t h e s e  w e r e  no t  u n d e r s tood.  
On  t h e  t r ain  a  t ho u g h tful, kindly old  Ge r m a n  h a d  r e cog nize d
a  s t r a n g e r  in a  for eig n  lan d  a n d  volun t e e r e d  u s eful
info r m a tion,  cu t tin g  fro m  his  d aily p a p e r  a n  a dve r tis e m e n t
d e sc ribing  a  good  ho t el.   This  g ave  t h e  n a m e  of
t h e  ho t el in Ge r m a n,  E n glish  a n d  in Chin e s e  ch a r ac t e r s .  
We h a n d e d  t his  to  t h e  police m a n,  poin ting  to  t h e  n a m e
of t h e  ho t el, indica ting  by  m o tions  t h e  d e si r e  to
r e t u r n ,  b u t  a p p a r e n tly h e  w a s  u n a ble  to  r e a d  in  ei t h e r
lang u a g e  a n d  s e e m e d  to  t hink  w e  w e r e  a s s u min g  to  di r ec t
t h e  w ay to  t h e  colleg e.   A m a n  a n d  boy in t h e  c row d
a p p a r e n tly volun t e e r e d  to  a c t  a s  e sco r t  for  u s .  
The  t h ro n g  p a r t e d  a n d  w e  left  t h e m,  t u r n e d  m o r e  co r n e r s
in to  m o r e  u nligh t e d  n a r row  alleyw ays,  on e  of w hich
w a s  too  difficul t  to  p e r mit  u s  to  ri d e.   The  e s co r t s ,
if s uc h  t h ey w e r e ,  finally left  u s ,  b u t  t h e  d a rk  alley
led  on  u n til i t t e r min a t e d  a t  t h e  bl a nk  fac e,  p ro b a bly
of so m e  ot h e r  po r tion  of t h e  m a s sive  ci ty w all w e
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h a d  t h rice  t h r e a d e d  t h ro u g h  ligh t e d  t u n n els.  
H e r e  t h e  ricks h a  boy s top p e d  a n d  t u r n e d  a bo u t  b u t  t h e
ligh t  fro m  his  lan t e r n  w a s  too  fee ble  to  p e r mi t  r e a din g
t h e  wo rkings  of hi s  min d  t h ro u g h  his  face,  a n d  ou r
ton g u e s  w e r e  bo t h  u t t e rly u s el e s s  in  t his  e m e r g e n cy,
so  w e  m o tion e d  for  hi m  to  t u r n  b a ck  a n d  by so m e  ro u t e
w e  r e a c h e d  t h e  ho t el a t  1 1  P. M.

We a b a n do n e d  t h e  effo r t  to  visit  t h e  colleg e,  for
t h e  p u r pos e  of s ec u ring  a n  int e r p r e t er, a n d  took t h e
e a rly t r ain  b a ck  to  Tsing t ao,  r e a c hin g  t h e r e  in t im e
to  s ec u r e  t h e  ve ry s a tisfac to ry s e rvice  of Mr. Ch u
Wei Yung, t h ro u g h  t h e  fu r t h e r  kind  office s  of Mr. Sco t t .  
We h a d  b e e n  t wic e  ove r  t h e  ro a d  b e t w e e n  t h e  t wo  ci ti es,
ob t aining  a  g e n e r al  ide a  of t h e  cou n t ry  a n d  of t h e
c rops  a n d  field  op e r a tions  a t  t his  s e a so n.   The
n ex t  m o r nin g  w e  took a n  e a r ly t r ain  to  Tsan gk a u  a n d
w e r e  r e a dy to  w alk t h ro u g h  t h e  fields  a n d  to  t alk wi th
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t h e  las t  g e n e r a tions  of m o r e  t h a n  for ty u n b roke n  c e n t u ri e s
of fa r m e r s  w ho,  wi th  b r ain  a n d  b r a w n,  h ave  s ucc es sfully
a n d  con tinuo usly s u s t ain e d  la r g e  fa milies  on  s m all
a r e a s  wi thou t  impove ris hing  t h ei r  soil.  The  n ex t
illus t r a tion  is fro m  a  p ho tog r a p h  t ak e n  in on e  of t h e s e
fields.   We a s tonis h e d  t h e  old  fa r m e r  by  a sking
t h e  p rivileg e  of holding  hi s  plow t h ro u g h  on e  ro u n d
in hi s  lit tl e  field,  b u t  h e  g r a n t e d  t h e  p rivileg e
r e a dily.  Ou r  fu r row  w a s  no t  a s  w ell t u r n e d  a s
his,  no r  a s  w ell a s  w e  could  h ave  don e  wi th  a  t wo-h a n dle d
Olive r  o r  John  De e r e ,  b u t  it  w a s  b e t t e r  t h a n  t h e  old
m a n  h a d  exp ec t e d  a n d  wo n  hi s  r e s p e c t .

This  plow h a d  a  good  s t e el poin t ,  a s  a  s e p a r a t e ,  blun t ,
V-s h a p e d  pi ec e,  a n d  a  m old bo a r d  of c a s t  s t e el wi th
a  good  t wis t  w hich  t u r n e d  t h e  soil w ell.  The
s t a n d a r d  a n d  sole  w e r e  of wood  a n d  a t  t h e  e n d  of t h e
b e a m  w a s  a  block for  g a u ging  t h e  d e p t h  of fu r row. 
The  cos t  of t his  plow, to  t h e  fa r m er, w a s  $ 2.15,  gold,
a n d  w h e n  t h e  d ay’s wo rk  is do n e  it is t ak e n
ho m e  on  t h e  s houlde r s ,  eve n  t hou g h  t h e  dis t a nc e  m ay
b e  a  mile  o r  m o r e ,  a n d  c a r efully ho u s e d.   Chin es e
his to ry s t a t e s  t h a t  t h e  plow w a s  inven t e d  by S h e n n u n g,
w ho  lived  2 7 3 7-2 6 9 7  B. C. a n d  “t a u g h t  t h e  a r t
of a g ricul t u r e  a n d  t h e  m e dic al u s e  of h e r b s”. 
H e  is ho no r e d  a s  t h e  “God  of Agricultu r e  a n d
M e dicine.”

Thro u g h  my in t e r p r e t e r  w e  lea r n e d  t h a t  t h e r e  w e r e
t w elve  in t hi s  m a n’s  fa mily, w hich  h e  m ain t ain e d
on  fift e e n  m o w  of lan d,  o r  2 .5  a c r e s ,  tog e t h e r  wit h
his  t e a m,  consis ting  of a  cow  a n d  s m all do nk ey, b e sid e s
fee din g  t wo  pigs.   This is a t  t h e  r a t e  of 1 9 2  p eo ple,
1 6  cows,  1 6  donk eys  a n d  3 2  pig s  on  a  for ty-a c r e  fa r m;
a n d  of a  po p ula tion  d e n si ty e q uivale n t  to  3 0 7 2  p eo ple,
2 5 6  cows, 2 5 6  do nk eys  a n d  5 1 2  s win e  p e r  s q u a r e  mile
of c ul tiva t e d  field.

On  a no t h e r  s m all holding  w e  t alke d  wit h  t h e  fa r m e r
s t a n din g  a t  t h e  w ell in  Fig.  2 7,  w h e r e  h e  w a s  ir rig a tin g
a  li t tl e  piec e  of b a r l ey 3 0  fee t  wid e  a n d  1 3 8  fee t
long.   H e  ow n e d  a n d  w a s  cul tiva ting  b u t  on e  a n d
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t wo-t hi r d s  a c r e s  of lan d  a n d  yet  t h e r e  w e r e  t e n  in
his  fa mily a n d  h e  ke p t  on e  do nk ey a n d  u s u ally on e
pig.   H e r e  is a  m ain t e n a nc e  c a p a ci ty a t  t h e  r a t e
of 2 4 0  p eo ple,  2 4  do nk eys  a n d  2 4  pigs  on  a  for ty-a c r e
fa r m;  a n d  a  po p ula tion  d e n si ty of 3 8 4 0  p eo ple,  3 8 4
do nk eys  a n d  3 8 4  pig s  p e r  s q u a r e  mile .   His  u s u al
a n n u al  s ale s  in good  s e a so ns  w e r e  e q uivalen t  in value
to  $ 7 3,  gold.

In  bo t h  of t h e s e  c a s e s  t h e  c ro ps  g row n  w e r e  w h e a t ,
b a rl ey, la rg e  a n d  s m all mille t ,  s w e e t  po t a to e s  a n d
soy b e a n s  o r  p e a n u t s.   M uc h  s t r a w  b r aid  is m a n ufac t u r e d
in t h e  p rovinc e  by  t h e  wo m e n  a n d  child r e n  in t h ei r
ho m e s,  a n d  t h e  c a r go  of t h e  s t e a m e r  on  w hich  w e  r e t u r n e d
to  S h a n g h ai  co nsis t e d  al mos t  e n ti r ely of s h elled  p e a n u t s
in g u n ny s acks  a n d  h u g e  b al e s  of s t r a w  b r aid  d e s tin e d
for  t h e  m a n ufac t u r e  of h a t s  in E u rop e  a n d  Ame ric a.

S h a n t u n g  h a s  only m o d e r a t e  r ainfall, lit tl e  m o r e  t h a n
2 4  inch es  a n n u ally, a n d  t his  fac t  h a s  pl aye d  a n  impor t a n t
p a r t  in d e t e r mining  t h e  a g ricul tu r al  p r a c tice s  of
t h e s e  ve ry old  p eo ple.   In  Fig.  1 2 3  is a  close r
view t h a n  Fig.  2 7  of t h e  fa r m e r  w a t e ring  hi s  li t tl e
field of b a rl ey.  The  w ell h a d  jus t  b e e n  d u g  ove r
eig h t  fee t  d e e p,  exp r e s sly a n d  solely to  w a t e r  t hi s
on e  pi ec e  of g r ain  onc e,  af t e r  w hic h  it would  b e  filled
a n d  t h e  g ro u n d  pl a n t e d.
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The  s e a so n  h a d  b e e n  u n u s u ally d ry, a s  h a d  b e e n  t h e
on e  b efor e,  a n d  t h e  p eo ple  w e r e  fea rin g  fa min e.  
Only 2.44  inc h e s  of r ain  h a d  fallen  a t  Tsing t ao  b e t w e e n
t h e  e n d  of t h e  p r e c e din g  Octob e r  a n d  ou r  visit,  M ay
2 1 s t ,  a n d  h u n d r e d s  of s uc h  t e m po r a ry  w ells  h a d  b e e n
o r  w e r e  b ein g  d u g  all a lon g  bo t h  sid es  of t h e  t wo
h u n d r e d  a n d  fifty mile s  of r ailw ay, a n d  n e a rly all
to  b e  filled  w h e n  t h e  c ro p  on  t h e  g ro u n d  w a s  ir rig a t e d,
to  r el e a s e  t h e  lan d  for  on e  to  follow.  The  ho m e s
a r e  in villag e s  a  mile  o r  m o r e  a p a r t  a n d  of te n  t h e
holdings  o r  r e n t als  a r e  sc a t t e r e d ,  s e p a r a t e d  by  conside r a ble
dis t a n c e s ,  h e n c e  e a sy po r t a bili ty is t h e  key-no t e
in t h e  cons t r uc tion  of t his  i r riga ting  ou tfi t.  
The  b uck e t  is ve ry ligh t,  sim ply a  wove n  b a sk e t  w a t e r p roofe d
wi th  a  p a s t e  of b e a n  flour.  The  windla ss  t u r n s
like  a  long  s pool on  a  single  pin  a n d  t h e  s t a n d a r d
is a  t ripod  wi th  r e mova ble  leg s.   So m e  w ells  w e
s a w  w e r e  sixt e e n  o r  t w e n ty fee t  d e e p  a n d  in t h e s e  t h e
w a t e r  w a s  r ais e d  by a  cow w alking  s t r aig h t  a w ay a t
t h e  e n d  of a  ro p e.

The  a m o u n t  a n d  dis t ribu tion  of r ainfall in t his  p rovinc e,
a s  indica t e d  by t h e  m e a n  of t e n  ye a r s’ r e co r d s
a t  Tsing t ao,  ob t ain e d  a t  t h e  Ge r m a n  M e t eo rological
Obs e rva to ry t h ro u g h  t h e  cou r t e sy of Dr. B. M eye r m a n n s,
a r e  give n  in  t h e  t a bl e  in w hich  t h e  r ainfall of M a dison,
Wisconsin,  is ins e r t e d  for  co m p a ri son.
M e a n  m o n t hly r ainfall.  M e a n  r ainfall In  1 0  d ays.  
Tsing t ao,  M a dison,  Tsing t ao,   M a dison,
Inc h e s .     Inch e s.    Inc h e s .     Inch e s.  
Jan u a ry    .39 4      1 .5 6       .13 1       .520
Fe b r u a ry    .240      1 .50       .080       .50 0
M a rc h       .892      2 . 12       .297       .707
April     1 .24 0      2 .6 2       .413       .840
M ay       1 .63 6      3 .6 2       .545      1 . 20 7
Jun e       2 .7 02      4 . 10       .901      1 . 86 6
July      6 .6 37      3 . 90      2 . 21 2      1 .30 0
Augus t     5 .15 7      3 .2 1      1 .7 1 9      1 . 07 0
S e p t e m b e r  2.44 8      3 .1 5       .81 6      1 .0 5 0
Octob e r    2 .2 5 8      2 . 42       .753       .807
N ove m b e r    .398      1 .78       .13 2       .59 3
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Dec e m b e r    .68 2      1 .7 7       .227       .590
------------
Total    2 4.68 2     3 1.6 5
While  S h a n t u n g  r e c eives  les s  t h a n  2 5  inc h e s  of r ain
d u ring  t h e  year, a g ains t  Wisconsin’s m o r e  t h a n
3 1  inch es ,  t h e  r ainfall d u ring  June,  July a n d  Augus t
in S h a n t u n g  is n e a rly 1 4.5  inch e s ,  w hile  Wisconsin
r e c eives  b u t  1 1 .2  inc h e s.   This g r e a t e r  s u m m e r
r ainfall, wi th  p e r sis t e n t  fe r tiliza tion  a n d  in t e n s e
m a n a g e m e n t,  in  a  w a r m  la ti t u d e ,  a r e  so m e  of t h e  el e m e n t s
p e r mi t ting  S h a n t u n g  tod ay to  fee d  3 8,2 4 7,90 0  p eo ple
fro m  a n  a r e a  e q u al  to  t h a t  u po n  w hich  Wisconsin  is
ye t  fee din g  b u t  2 ,3 33,8 6 0.   M us t  Ame rica n  a g ricul tu r e
ul tim a t ely fee d  sixt e e n  p eo ple  w h e r e  i t is now  fee ding
b u t  on e?   If so,  co r r e s po n din gly m o r e  in t e n s e
a n d  effec tive  p r ac tice s  m u s t  follow, a n d  w e  c a n  n ei th e r
know too  w ell no r  too  e a rly w h a t  t h e s e  Old  World  p eo ple
h ave  b e e n  d rive n  to  do; how  t h ey h av e  s ucc e e d e d,  a n d
how  w e  a n d  t h ey m ay  imp rove  u po n  t h ei r  p r ac tic es  a n d
ligh t e n  t h e  h u m a n  b u r d e n s  by  m o r e  fully u tilizing
p hysical forc es  a n d  m e c h a nical a p plianc e s .
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As w e  p a s s e d  on  to  o t h e r  fields  w e  foun d  a  m o t h e r
a n d  d a u g h t e r  t r a n s pla n ting  sw e e t  po t a to es  on  c a r efully
fit t e d  rid g e s  of n e a rly ai r-d ry  soil in a  lit tle  field,
t h e  r e m n a n t  of a  t a bl e  on  a  d e e ply e ro d e d  hillside,
Fig.  1 2 4.   The  h u s b a n d  w a s  b rin gin g  w a t e r  for
m ois t e nin g  t h e  soil fro m  a  d e e p  r avine  a  q u a r t e r  of
a  mile  dis t a n t ,  c a r rying  it  on  his  s houlde r  in  t wo
b u ck e t s,  Fig.  1 2 5,  a c ro ss  a n  in t e rve nin g  g ulch.  
H e  h a d  exc ava t e d  fou r  hole s  a t  in t e rvals  u p  t h e  g ulch
a n d  fro m  t h e s e ,  wi t h  a  b rok e n  go u r d  dip p e r  m e n d e d  wi th
s ti tc h e s ,  h e  filled  his  p ails,  b ailing  in s ucc e s sion
fro m  on e  to  t h e  o th e r  in r e g ul a r  r o t a tion.

The  d a u g h t e r  w a s  t r a n s pla n tin g.   Holding  t h e  slip
wi th  it s  tip  b e t w e e n  t h u m b  a n d  fing e r s ,  a  s t ron g  forw a r d
s t roke  plow e d  a  fu r row  in t h e  m ellow, d ry soil; t h e n ,
wi th  a  b a ckw a r d  m ove m e n t  a n d  a  do w n w a r d  t h r u s t ,  pl a n t e d
t h e  slip, fir m e d  t h e  soil a bo u t  i t, le aving  a  d e p r e s sion
in w hich  t h e  m o t h e r  po u r e d  a bo u t  a  pin t  of w a t e r  fro m
a no t h e r  go u r d  dipp er.  Afte r  t his  w a t e r  h a d  so ak e d
a w ay, d ry e a r t h  w a s  d r a w n  a bo u t  t h e  slip  a n d  fir m e d
a n d  loos e r  e a r t h  d r a w n  ove r  t his,  t h e  only tools b eing
t h e  n ak e d  h a n d s  a n d  dipp er.

The  fa t h e r  a n d  m o t h e r  w e r e  d r e s s e d  in coa r s e  g a r b
b u t  t h e  d a u g h t e r  w a s  n e a tly cla d,  wi th  d elica t e  h a n d s
d eco r a t e d  wi th  rin gs  a n d  a  b r a c el e t .   N ei t h e r
of t h e  wo m e n  h a d  bo u n d  fee t .   The r e  w e r e  t e n  in
his  fa mily; a n d  on  a djac e n t  simila r  a r e a s  t h ey h a d
s m all p a t c h e s  of w h e a t  n e a rly r e a dy for  t h e  h a rv es t,
all pla n t e d  in hills, ho e d,  a n d  in  a s to nis hingly vigo ro us
con di tion  consid e ring  t h e  ext r e m e  d ro u g h t  w hich  p r ev ailed.  
The  po t a to es  w e r e  b ein g  pl a n t e d  u n d e r  t h e s e  ex t r e m e
con di tions  in  a n ticipa tion  of t h e  r ainy s e a so n  w hich
t h e n  w a s  fully d u e.   The  s u m m e r  b efo r e  h a d  b e e n
on e  of u n u s u al  d ro u g h t ,  a n d  fa min e  w a s  t h r e a t e n e d.  
The  gove r n m e n t  h a d  r ec e n tly iss u e d  a n  e dic t  t h a t  no
s h e e p  s hould  b e  sold  fro m  t h e  p rovinc e,  fea ring  t h ey
mig h t  b e  n e e d e d  for  food.  An old  wo m a n  in on e
of t h e  villag e s  c a m e  ou t ,  a s  w e  w alked  t h ro u g h,  a n d
inq ui r e d  of my  in t e r p r e t e r  if w e  h a d  co m e  to  m a k e  it
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r ain.   S uc h  w a s  t h e  s t r e s s  u n d e r  w hich  w e  foun d
t h e s e  p eople.

On e  of t h e  la r g e  fa r m e r s ,  ow nin g  t e n  a c r e s ,  s t a t e d
t h a t  his  u s u al yield  of w h e a t  in  good  s e a son  w a s  1 6 0
c a t ty p e r  m ow, e q uivale n t  to  2 1.3  b u s h els  p e r  a c r e.  
H e  w a s  exp ec ting  t h e  c u r r e n t  s e a son  no t  m o r e  t h a n
on e  h alf t his  a m o u n t .   As a  fe r tilize r  h e  u s e d
a  p r e p a r e d  e a r t h  co m pos t  w hich  w e  s h all d e sc rib e  la t er,
mixing  it wi th  t h e  g r ain  a n d  sowing  in t h e  hills  wi th
t h e  s e e d ,  a p plying  a bo u t  5 3 3 3  po u n d s  p e r  a c r e ,  w hich
h e  valu e d,  in  ou r  cu r r e ncy, a t  $ 8.6 0,  o r  $ 3.22  p e r
ton.   A pile  of s uc h  p r e p a r e d  co m pos t  is s e e n
in Fig.  1 2 6,  r e a dy to  b e  t r a n sfe r r e d  to  t h e  field. 
The  views  s how  wit h  w h a t  cle a nlines s  t h e  ya rd  is ke p t
a n d  wi t h  w h a t  c a r e  all a ni m al w a s t e  is s ave d.  
The  cow  a n d  do nk ey a r e  t h e  wo rk  t e a m,  s uc h  a s  w a s
b ein g  u s e d  by t h e  plow m a n  r efe r r e d  to  in Fig.  1 2 2.  
The  m o u n d s  in t h e  b ack g rou n d  of t h e  low e r  view a r e
g r aves;  t h e  fenc e  b e hind  t h e  a ni m als  is m a d e  fro m  t h e
s t e m s  of t h e  la rg e  mille t ,  kaolian g,  w hile  t h a t  a t
t h e  rig h t  of t h e  do nk ey is m a d e  of e a r t h,  bo t h  indica tive
of t h e  sc a r ci ty of lu m b er.  The  b uildings ,  too,
a r e  t h a t c h e d  a n d  t h ei r  w alls  a r e  of e a r t h  pla s t e r e d
wi th  a n  e a r t h e n  m o r t a r  wo rk e d  u p  wi th  c h aff.
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In  a no t h e r  field a  m a n  plowing  a n d  fe r tilizing  for
s w e e t  po t a to e s  h a d  b ro u g h t  to  t h e  field  a n d  laid  dow n
in piles  t h e  finely p ulve rized  d ry co m pos t .   The
fa th e r  w a s  plowing;  his  so n  of sixt e e n  ye a r s  w a s  following
a n d  sc a t t e rin g,  fro m  a  b a sk e t ,  t h e  p ulve rized  d ry
co m pos t  in t h e  bo t to m  of t h e  fu r row.  The  n ext
fu r row  cove r e d  t h e  fe r tilizer, fou r  t u r n e d  tog e t h e r
for min g  a  ri dg e  u po n  w hich  t h e  po t a toe s  w e r e  to  b e
pla n t e d  af t e r  a  s eco n d  a n d  olde r  so n  h a d  s moo t h e d
a n d  fit t e d  t h e  c r e s t  wi th  a  h e avy h a n d  r a k e.   The
fe r tilize r  w a s  t h u s  a p plie d  di r e c tly b e n e a t h  t h e  row,
a t  t h e  r a t e  of 7 4 0 0  po u n d s  p e r  a c r e,  valu e d  a t  $ 7.1 5,
ou r  c u r r e n cy, o r  $ 1.9 3  p e r  ton.

We w e r e  a s tonis h e d  a t  t h e  m ois t  con di tion  of t h e  soil
t u r n e d,  w hich  w a s  s uc h  a s  to  p a ck  in t h e  h a n d  no twit hs t a n din g
t h e  ext r e m e  d ro u g h t  p r ev ailing  a n d  t h e  fac t  t h a t  s t a n ding
w a t e r  in t h e  g ro u n d  w a s  m o r e  t h a n  eigh t  fee t  b elow
t h e  s u rfac e.   The  field h a d  b e e n  wi thou t  c rop
a n d  c ul tiva t e d.   To t h e  q u e s tion,  “Wh a t  yield
of s w e e t  po t a to es  do  you  exp e c t  fro m  t his  pi ec e  of
land?” h e  r e plied,  “About  4 0 0 0  c a t ty,”
w hich  is 4 4 0  b us h els  of 5 6  po u n d s  p e r  a c r e .   The
u s u al  m a rk e t  p ric e  w a s  s t a t e d  to  b e  $ 1.0 0,  M exica n,
p e r  on e  h u n d r e d  c a t ty, m a kin g  t h e  g ross  valu e  of t h e
c rop  $ 7 9.49,  gold,  p e r  a c r e .   His  lan d  w a s  value d
a t  $ 6 0,  M exica n,  p e r  m ow, o r  $ 1 5 4.80  p e r  a c r e ,  gold.

My in t e r p r e t e r  info r m e d  m e  t h a t  t h e  ave r a g e  w ell-to-do
fa r m e r s  in t his  p a r t  of S h a n t u n g  ow n  fro m  fift e e n
to  t w e n ty m o w  of land  a n d  t his  a m o u n t  is q ui t e  a m ple
to  p rovide  for  eigh t  p eo ple.   S uc h  fa r m e r s  u s u ally
k e e p  t wo  cows, t wo  do nk eys  a n d  eig h t  o r  t e n  pigs.  
The  less  w ell-to-do  o r  s m all fa r m e r s  ow n  t wo  to  five
m o w  a n d  a c t  a s  s u p e rin t e n d e n t s  for  t h e  la r g e r  fa r m e r s .  
Taking  t h e  la r g es t  holding,  of t w e n ty m o w  p e r  fa mily
of eig h t  p eo ple,  a s  a  b a sis,  t h e  d e n si ty p e r  s q u a r e
mile  wo uld  b e  1 5 3 6  p eo ple,  a n d  a n  a r e a  of fa r m  lan d
e q u al  to  t h e  s t a t e  of Wisconsin  would  h ave  8 6,00 0,0 00
p eo ple; 2 1 ,50 0,00 0  cow s;  2 1,5 0 0,00 0  do nk eys  a n d  8 6,00 0,0 00
s win e.   Thes e  obs e rva tions  a p ply to  on e  of t h e
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m os t  p ro d uc tive  s e c tions  of t h e  p rovinc e,  b u t  ve ry
la rg e  a r e a s  of lan d  in  t h e  p rovinc e  a r e  no t  c ul tivable
a n d  t h e  las t  c e n s u s  s ho w e d  t h e  to t al  pop ula tion  n e a rly
on e-h alf of t his  a m o u n t.   I t  is cle ar, t h e r efo r e,
t h a t  ei t h e r  ve ry effec tive  a g ric ul t u r al  m e t hods  a r e
p r a c tic e d  o r  els e  ext r e m e  e co no my is exe rcis e d.  
Both  a r e  t r u e .

On  t his  d ay  in t h e  fields  ou r  in t e r p r e t e r  p roc u r e d
his  dinn e r  a t  a  fa r m  ho u s e ,  b ringing  u s  fou r  boiled
e g g s,  for  w hich  h e  p aid  a t  t h e  r a t e  of 8 .3  c e n t s  of
ou r  m o n ey, b u t  hi s  dinn e r  w a s  p rob a bly includ e d  in
t h e  p rice.   The  n ext  t a ble  gives  t h e  p ric e s  for
so m e  a r ticle s  ob t ain e d  by inqui ry a t  t h e  Tsing t ao
m a r k e t ,  M ay 2 3 r d,  1 9 0 9,  r e d u c e d  to  ou r  c u r r e ncy.
Ce n t s
Old  po t a to e s,  p e r  lb                2 .18
N e w  po t a to es,  p e r  lb                2 .87
S al t e d  t u r nip,  p e r  lb                .86
Onions,  p e r  lb                      4 .1 0
R a dis h e s ,  b u nc h  of 1 0                1 .2 9
S t rin g  b e a n s ,  p e r  lb               1 1.46
Cuc u m b e r s ,  p e r  lb                   5 . 78
The  only it e m s  w hich  a r e  low co m p a r e d  wit h  ou r  ow n
p ric e s  a r e  s al t e d  t u r nip s,  r a di sh e s  a n d  e g g s.  
Mos t  of t h e  a r ticle s  lis t e d  w e r e  ou t  of s e a so n  for
t h e  locality a n d  w e r e  im po r t e d  for  t h e  for eign e r s,
t u r nips,  r a dis h es ,  po rk,  fish  a n d  e g g s  b ein g  t h e  exc e p tions.  
P rof.  Ross  info r m s  u s  t h a t  h e  foun d  e g g s  s elling
in S h e n si a t  fou r  for  on e  c e n t  of ou r  m o n ey.

Ou r  in t e r p r e t e r  a sk e d  a  co m p e n s a tion  of on e  dollar,
M exic a n,  o r  4 3  c e n t s ,  U. S. c u r r e n cy, p e r  d ay, h e
fu r nis hing  hi s  ow n  m e als.   The  u s u al  w a g e  for
fa r m  labo r  h e r e  w a s  $ 8.60,  p e r  year, wi th  bo a r d  a n d
lodging.   We h av e  r efe r r e d  to  t h e  w a g e s  p aid  by
mission a ri e s  for  do m e s tic  s e rvice.   As s e rva n t s
t h e  Chin es e  a r e  consid e r e d  efficien t ,  fai thful a n d
t r u s t wo r t hy.  I t  w a s  t h e  c us to m  of Mr. a n d  M rs.
Le a g u e  to  in t r u s t  t h e m  wit h  t h e  p u r s e  for  m a r k e ting,
feeling  t h a t  t h ey  could  b e  d e p e n d e d  u po n  for  t h e  clos e s t
b a r g aining.   Co m mo nly, w h e n  ins t r uc t e d  to  p roc u r e
a  c e r t ain  a r ticle ,  if t h ey foun d  t h e  p rice  on e  o r
t wo  c a s h  high e r  t h a n  u s u al  t h ey  would  s el ec t  a  c h e a p e r
s u b s ti t u t e .   If q u e s tion e d  a s  to  w hy ins t r uc tions
w e r e  no t  follow e d  t h e  r e ply wo uld  b e  “Too hig h,
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no  c a n  afford.”

M r s.  Lea g u e  r e ci t e d  h e r  exp e ri enc e  wi th  h e r  cook r e g a r ding
his  u s e  of ou r  ki tch e n  a p plianc e s .   Afte r  fit ting
t h e  ki tc h e n  wit h  a  m o d e r n  r a n g e  a n d  cooking  u t e n sils,
a n d  working  wi th  hi m  to  fa milia rize  hi m  wit h  t h ei r
u s e,  s h e  w a s  s u r p ris e d,  on  going  in to  t h e  ki tch e n  a
few d ays  la t er, to  find  t h a t  t h e  old  Chin es e  s tove
h a d  b e e n  s e t  on  t h e  r a n g e  a n d  t h e  cooking  b ein g  do n e
wi th  t h e  u s u al  Chin es e  fu r ni t u r e.   Whe n  a sk e d
w hy h e  w a s  no t  u sin g  t h e  s tove  his  r e ply w a s  “Take
too m u c h  fir e .”  N o t hin g  ja r s  on  t h e  n e rves
of t h e s e  p eo ple  m o r e  t h a n  incu r rin g  of n e e dle ss  exp e n s e ,
ex t r av a g a nc e  in a ny for m,  o r  poo r  judg m e n t  in m a king
p u rc h a s e s .

Daily w e  b e c a m e  m o r e  a n d  m o r e  imp r e s s e d  by t h e  evide nc e
of t h e  in t e n s e  a n d  inces s a n t  s t r e s s  impos e d  by t h e
d e n s e  pop ula tions  of c e n t u ri e s,  a n d  how, u n d e r  it,
t h e  laws  of h e r e di ty h av e  w ro u g h t  u po n  t h e  p eo ple,
affec ting  cons ti t u tion,  h a bi t s  a n d  ch a r a c t er. 
Eve n  t h e  c a t tl e  a n d  s h e e p  h ave  no t  e s c a p e d  it s  ir r e sis tible
pow er.  M a ny tim e s  in t his  p rovinc e  w e  s a w  m e n
h e r ding  flocks  of t w e n ty to  t hi r ty s h e e p  alon g  t h e
n a r ro w  u nfe nc e d  p a t h w ays  winding  t h rou g h  t h e  fields,
a n d  on  t h e  g r av e  land s.   The  p r evailing  d ro u g h t
h a d  left  ve ry lit tle  g r e e n  to  b e  h a d  fro m  t h e s e  pl ac e s
a n d  ye t  s h e e p  w e r e  lit e r ally b r u s hing  t h ei r  side s
a g ain s t  fr e s h  g r e e n  w h e a t  a n d  b a rl ey, n eve r  m ole s ting
t h e m.   Tim e  a n d  a g ain  t h e  flocks  w e r e  s t a m p e d e d
into  t h e  g r ain  by  a n  a p p ro a c hing  t r ain,  b u t  im m e dia t ely
t h ey r e t u r n e d  to  t h ei r  pl ac e s  wi t ho u t  t aking  a  nibble.  
The  voice  of t h e  s h e p h e r d  a n d  a n  occ a sion al w ell ai m e d
lu m p  of e a r t h  only b ein g  r e q ui r e d  to  b ring  t h e m  b a ck
to  t h ei r  u ninviting  p a s t u r e s .
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In  Kiangs u  a n d  Ch ekia n g  p rovinc es  a  line  of h alf a
doze n  w hi t e  go a t s  w e r e  oft e n  s e e n  fee ding  single  file
alon g  t h e  p a t h w ays,  h eld  by  a  co r d  like  a  s t ri ng  of
b e a d s,  so m e ti m e s  led  by a  c hild.  H e r e ,  too,  on e
of t h e  m o s t  co m m o n  sigh t s  w a s  t h e  w a t e r  b uffalo g r azing
u n a t t e n d e d  a m o n g  t h e  fields  alon g  t h e  p a t h s  a n d  c a n al
b a nks,  wi th  c ro ps  all a bo u t ,  On e  of t h e  m os t  m e m o r a ble
s hocks  c a m e  to  u s  in Ch ekia n g,  Chin a,  w h e n  w e  h a d
fallen  in to  a  r eve ry w hile  g azing  a t  t h e  s hif ting
land sc a p e  fro m  t h e  doo r w ay of ou r  low-dow n  Chin e s e
ho us e bo a t .   So m e t hin g  in t h e  sky a n d  t h e  veg e t a tion
alon g  t h e  c a n al b a nk  h a d  r ec alled  t h e  sc e n e s  of boyhood
d ays  a n d  it s e e m e d,  a s  w e  looke d  a sl a n t  u p  t h e  b a nk
wi th  it s  fring e  of g r a s s ,  t h a t  w e  w e r e  gliding  alon g
Whit e w a t e r  c r e e k  t h ro u g h  fa milia r  m e a dow s  a n d  t h a t
s t a n din g  u p  wo uld  b ring  t h e  old  ho m e  in sigh t.  
Tha t  ins t a n t  t h e r e  glide d  in to  view, fra m e d  in t h e
doo rw ay a n d  p rojec t e d  high  a g ain s t  t h e  t in t e d  sky
a bove  t h e  s e t tin g  s u n,  a  gi a n t  w a t e r  b uffalo s t a n din g
m otionle ss  a s  a  s t a t u e  on  t h e  s u m mit  of a  h u g e  g r ave
m o u n d,  lift e d  fully t e n  fee t  a bove  t h e  field. 
Bu t  in a  flash  t his  w a s  r e pl ac e d  by a  co m p a nion  sc e n e,
a n d  wi t h  all its  b e a u tiful s e t tin g,  w hich  h a d  b e e n
a s  s u d d e nly fixed  on  t h e  m e m o ry fou r t e e n  ye a r s  b efo r e
in t h e  fa r  a w ay Tross ac hs  w h e n  ou r  co ac h,  h u r ri e dly
ro u n ding  a  s h a r p  t u r n  in t h e  hills, s u d d e nly expos e d
a  wild ox of Sco tl a n d  si mila rly t h r u s t  a g ains t  t h e
sky fro m  a  s m all b u t  isola t e d  rocky s u m mit ,  a n d  t h e n ,
ou t s p e e din g  t h e  wi r ele s s,  r e collec tion  c ros s e d  t wo
oc e a n s  a n d  a n  in t e rve ning  con tin e n t ,  b rin ging  u s  b a ck
to  Chin a  b efo r e  a  s p e e d  of five miles,  p e r  ho u r  could
m ove  t h e  fi r s t  pic t u r e  a c ro s s  t h e  n a r row  doo rw ay.

It  w a s  t h ro u g h  t h e  fields  a bo u t  Tsan gkow  t h a t  t h e
s t alw a r t  fr eigh t e r s  r efe r r e d  to,  Fig.  3 2,  p a s s e d  u s
on  on e  of t h e  p a t h s  lea din g  fro m  Kiaochow  t h ro u g h
u n n u m b e r e d  cou n t ry  villag e s,  a l r e a dy el eve n  mile s
on  t h ei r  w ay wi th  t h ei r  w h e elb a r row s  load e d  wi t h  m a t c h e s
m a d e  in Jap a n.   M a ny of t h e  w h e elb a r ro w  m e n  s e e n
in S h a n g h ai  a n d  o t h e r  ci tie s  a r e  fro m  S h a n t u n g  fa milies,
a w ay for  e m ploy m e n t ,  exp ec ting  to  r e t u r n .   Du ring
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t h e  h a rve s t  s e a son,  too, m a ny of t h e s e  p eo ple  go  w e s t
a n d  no r t h  in to  M a n c h u ria  s e eking  e m ploym e n t,  r e t u r nin g
to  t h ei r  ho m e s  in win t er.  Alexa n d e r  H osie,  in
his  book on  M a nc h u ri a ,  s t a t e s  t h a t  fro m  Ch efoo alon e
m o r e  t h a n  2 0,00 0  Chin es e  labo r e r s  c ro ss  to  N e w c h w a n g
eve ry s p ring  by s t e a m er, o t h e r s  finding  t h ei r  w ay
t h e r e  by  junks  o r  o th e r  m e a n s,  so  t h a t  af t e r  t h e  h a rves t
s e a so n  8,00 0  m o r e  r e t u r n  by s t e a m e r  to  Ch efoo t h a n
lef t  t h a t  w ay in t h e  s p ring,  fro m  w hich  h e  conclud e s
t h a t  S h a n t u n g  a n n u ally s u p plies  M a nc h u ri a  wi t h  a g ric ul t u r al
labo r  to  t h e  ex t e n t  of 3 0,0 00  m e n.

Abou t  t h e  av e r a g e  con dition  of w h e a t  in S h a n t u n g  d u rin g
t his  d ry  s e a son,  a n d  n e a ring  m a t u ri ty, is s e e n  in
Fig.  1 2 7,  s t a n din g  r a t h e r  m o r e  t h a n  t h r e e  fee t  high,
a s  indica t e d  by ou r  u m b r ella  b e t w e e n  t h e  row s.  
Beyon d  t h e  w h e a t  a n d  to  t h e  rig h t ,  g r ave  m o u n d s  s e r r a t e
t h e  sky line,  no  hills  b eing  in sig h t,  for  w e  w e r e
in t h e  b ro a d  pl ain  b uilt  u p  fro m  t h e  s e a  b e t w e e n  t h e
t wo  m o u n t ain  isla n ds  for ming  t h e  hig hla n d s  of S h a n t u n g.
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On M ay 2 2 n d  w e  w e r e  in t h e  fields  no r t h  of Kiaochow,
so m e  sixty miles  by  r ail w e s t  fro m  Tsing t ao,  b u t  wi thin
t h e  n e u t r al zon e  ex t e n ding  t hi r ty miles  b a ck  fro m
t h e  hig h  w a t e r  line  of t h e  b ay of t h e  s a m e  n a m e.  
H e r e  t h e  Ge r m a n s  h a d  b uil t  a  b ro a d  m a c a d a m  ro a d  af t e r
t h e  b e s t  E u rop e a n  typ e  b u t  ove r  it  w e r e  p a s sing  t h e
vehicles  of for ty c e n t u ri e s  s e e n  in Figs.  1 2 8  a n d
1 2 9.   It  is do u b tful if t h e  r e si s t a n c e  to  t r av el
exp e ri e nc e d  by t h e s e  m e n  on  t h e  b e t t e r  r o a d  w a s  e no u g h
less  t h a n  t h a t  on  t h e  old  p a t h s  t h ey h a d  left  to  convinc e
t h e m  t h a t  t h e  cos t  of cons t r u c tion  a n d  m ain t e n a n c e
wo uld  b e  wo r t h  w hile  u n til ve hicle s  a n d  t h e  p rice
of labo r  ch a n g e.   I t  m ay  a p p e a r  s t r a n g e  t h a t  wi t h
a  n a tion  of so  m a ny millions  a n d  wi t h  so  long  a  his to ry,
ro a d s  h ave  p e r sis t e d  a s  li t tl e  m o r e  t h a n  b e a t e n  foot-p a t h s;
b u t  m o d e r n  m e t ho ds  of t r a n s po r t a tion  h ave  r e m ain e d
p hysical impossibilitie s  to  eve ry  p eo ple  u n til t h e
scie nc e  of t h e  las t  c e n t u ry  op e n e d  t h e  w ay.  Throu g ho u t
t h ei r  his to ry t h e  b u r d e n s  of t h e s e  p eo ple  h ave  b e e n
c a r ri e d  la rg ely on  foot,  m o s tly on  t h e  fee t  of m e n,
a n d  of sin gle  m e n  w h e r eve r  t h e  loa d  could  b e  a dva n t a g eo u sly
divide d.   Anim als  h ave  b e e n  s u p ple m e n t al  b u r d e n
b e a r e r s  b u t ,  a s  wi t h  t h e  m e n,  t h ey h ave  c a r r ie d  t h e
loa d  di r ec tly on  t h ei r  ow n  fee t ,  t h e  m o d e  lea s t  dis tu r b e d
by ine q u ali tie s  of ro a d  s u rf ac e.

For  a d a p t a bili ty to  t h e  wor s t  r o a d  con di tions  no  vehicle
e q u als  t h e  w h e elb a r row, p ro g r e s sing  by on e  w h e el  a n d
t wo fee t .   N o  vehicle  is u s e d  m o r e  in Chin a,  if
t h e  c a r rying  pole  is exc e p t e d ,  a n d  no  w h e elb a r ro w
in t h e  wo rld  p e r mi t s  so  hig h  a n  efficie ncy of h u m a n
pow e r  a s  t h e  Chine s e ,  a s  m u s t  b e  cle a r  fro m  Figs.  3 2
a n d  6 1,  w h e r e  n e a rly t h e  w hole  load  is b al a nc e d  on
t h e  axle  of a  high,  m a s sive  w h e el  wi th  b ro a d  ti r e .  
A s hould e r  b a n d  fro m  t h e  h a n dle s  of t h e  b a r ro w  r elieves
t h e  s t r ain  on  t h e  h a n d s  a n d,  w h e n  t h e  load  o r  t h e
ro a d  is h e avy, m e n  o r  a ni m als  m ay aid  in d r a win g,  o r
eve n,  w h e n  t h e  win d  is favor a ble,  it  is no t  u n u s u al
to  hois t  a  s ail to  g ain  p ro p elling  pow er.  I t
is only in no r t h e r n  Chin a ,  a n d  t h e n  in t h e  m o r e  level
po r tions,  w h e r e  t h e r e  a r e  few or  no  c a n als,  t h a t  c a r t s
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h ave  b e e n  ex t e n sively u s e d ,  b u t  a r e  m o r e  difficul t
to  m a n a g e  on  b a d  ro a d s .   Mos t  of t h e  h e avy c a r t s ,
e s p e cially t hos e  in M a n c h u ri a,  s e e n  in Fig.  2 0 3,  h ave
t h e  w h e els  fr a m e d  rigidly to  t h e  axle  w hich  r evolves
wi th  t h e m,  t h e  b e a rin g  b eing  in  t h e  b e d  of t h e  c a r t .  
Bu t  n e w  c a r t s  of m o d e r n  typ e  a r e  b eing  in t rod uc e d.

In  t h e  ex t e n t  of d evelop m e n t  a n d  u tiliza tion  of inla n d
w a t e r w ays  no  p eo ple  h ave  a p p ro a c h e d  t h e  Chine s e.  
In  t h e  m a t t e r  of lan d  t r a n s po r t a tion  t h ey h ave  cle a rly
follow e d  t h e  line  of lea s t  r e sis t a nc e  for  individu al
ini ti a tive,  so  c h a r a c t e ris tic  of ind us t ri al Chin a .

The r e  a r e  Gove r n m e n t  cou rie r  o r  pos t al  ro a ds  w hich
con n e c t  Peking  wi th  t h e  m os t  dis t a n t  p a r t s  of t h e
E m pi r e,  so m e  t w e n ty-on e  b eing  u s u ally e n u m e r a t e d .  
The s e ,  a s  fa r  a s  p r a c tica ble,  t ak e  t h e  s ho r t e s t  cou r s e ,
a r e  oft e n  cu t  in to  t h e  m o u n t ain  sid es  a n d  eve n  p a s s
t h ro u g h  t u n n els.   In  t h e  plains  r e gions  t h e s e
ro a d s  m ay b e  sixty to  s eve n ty-five  fee t  wid e,  p ave d
a n d  occ a sion ally bo r d e r e d  by ro w s  of t r e e s.   In
so m e  c as e s ,  too,  sign al tow e r s  a r e  e r e c t e d  a t  in t e rvals
of t h r e e  miles  a n d  t h e r e  a r e  inns  along  t h e  w ay, r el ay
pos t s  a n d  s t a tions  for  soldie r s.
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We h ave  s poke n  of pla n ting  g r ain  in  row s  a n d  in hills
in  t h e  row.  In  Fig.  1 3 0  is a  field  wit h  t h e  ro w s
pla n t e d  in p ai r s ,  t h e  m e m b e r s  b eing  1 6  inch e s  a p a r t ,
a n d  tog e t h e r  occ u pying  3 0  inc h e s.   The  s p a c e  b e t w e e n
e a c h  p ai r  is al so  3 0  inch e s,  m a kin g  five fee t  in all. 
This  m a k e s  fre q u e n t  ho eing  p r a c tic a ble,  w hich  is b e g u n
e a rly in t h e  s p rin g  a n d  is r e p e a t e d  af t e r  eve ry r ain.  
I t  a lso  m a k e s  it  pos sible  to  fee d  t h e  pl a n t s  w h e n
t h ey c a n  u tilize  food  to  t h e  b e s t  a dva n t a g e  a n d  to
r e p e a t  t h e  fee ding  if d e si r a ble.   Besid es,  t h e
g ro u n d  in t h e  wide r  s p a c e  m ay  b e  fit t e d,  fe r tilize d
a n d  a no t h e r  c rop  pl a n t e d  b efo r e  t h e  fi r s t  is r e m ove d.  
The  hills  al t e r n a t e  in t h e  row s  a n d  a r e  2 4  to  2 6  inc h e s
fro m  c e n t e r  to  c e n t er.

The  pla n ting  m ay  b e  don e  by h a n d  o r  wit h  a  d rill s uc h
a s  t h a t  in Fig.  1 3 1,  inge nious  in t h e  sim ple  m e c h a nis m
w hich  p e r mi t s  pl a n ting  in hills.   The  h u s b a n d m a n
h a d  jus t  r e t u r n e d  fro m  t h e  field  wi th  t h e  d rill on
his  s ho uld e r  w h e n  w e  m e t  a t  t h e  doo r  of his  villag e
ho m e,  w h e r e  h e  explain e d  to  u s  t h e  cons t r u c tion  a n d
op e r a tion  of t h e  d rill a n d  p e r mi t t e d  t h e  p ho tog r a p h
to  b e  t ak e n,  b u t  t u r nin g  his  face  a side ,  no t  wis hin g
to  r e p r e s e n t  a  s p ecific ch a r ac t er, in t h e  view. 
In  t h e  d rill t h e r e  w a s  a  h e avy le a d e n  w eigh t  s wingin g
fre e  fro m  a  poin t  a bove  t h e  s p ac e  b e t w e e n  t h e  op e nin gs
lea ding  to  t h e  r e s p e c tive  d rill fee t .   Wh e n  pl a n tin g,
t h e  op e r a to r  r ocks  t h e  d rill fro m  side  to  sid e,  c a u sin g
t h e  w eigh t  to  h a n g  fir s t  ove r  on e  a n d  t h e n  ove r  t h e
o th e r  op e nin g,  t h u s  s ec u ring  al t e r n a tion  of hills  in
e a c h  p ai r  of row s.

Cou n ting  t h e  h e a d s  of w h e a t  in t h e  hill in  a  n u m b e r
of fields  s how e d  t h e m  r a n gin g  b e t w e e n  2 0  a n d  1 0 0,
t h e  dis t a nc e  b e t w e e n  t h e  row s  a n d  b e t w e e n  t h e  hills
a s  s t a t e d  a bove.   The r e  w e r e  alw ays  a  la r g e r  n u m b e r
of s t alks  p e r  hill w h e r e  t h e  w a t e r  c a p a city of t h e
soil w a s  la rg e ,  w h e r e  t h e  g ro u n d  w a t e r  w a s  n e a r  t h e
s u rfac e,  a n d  w h e r e  t h e  soil w a s  evide n tly of good
q u ali ty.  This  m ay  h ave  b e e n  p a r tly t h e  r e s ul t
of s tooling  b u t  w e  h ave  lit tle  do u b t  t h a t  judg m e n t
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w a s  exe rcis e d  in pl a n tin g,  sowing  less  s e e d  on  t h e
ligh t e r  soils  w h e r e  less  m ois t u r e  w a s  available.  
In  t h e  piec e  jus t  r ef e r r e d  to,  in t h e  illus t r a tion,
a n  ave r a g e  hill con t ain e d  4 6  s t alks  a n d  t h e  n u m b e r
of ke r n els  in a  h e a d  va ri e d  b e t w e e n  2 0  a n d  3 0.  
Taking  Rich a r dso n’s e s ti m a t e  of 1 2,0 0 0  ke r n els
of w h e a t  to  t h e  po u n d,  t his  field  wo uld  yield  a bo u t
t w elve  b us h els  of w h e a t  p e r  a c r e  t his  u n u s u ally d ry
s e a so n.   Ou r  in t e r p r e t er, w hos e  p a r e n t s  lived
n e a r  Kao mi, fou r  s t a tions  fu r t h e r  w e s t ,  s t a t e d  t h a t
in  1 9 0 1,  on e  of t h ei r  b e s t  s e a so ns,  fa r m e r s  t h e r e
s ec u r e d  yields  a s  hig h  a s  8 7 5  c a t ty  p e r  leg al m ow,
w hich  is a t  t h e  r a t e  of 1 1 6  b u s h els  p e r  a c r e .  
S uc h  a  yield  on  s m all a r e a s  hig hly fe r tilized  a n d
c a r efully tilled,  w h e n  t h e  r ainfall is a m ple  o r  w h e r e
ir rig a tion  is p r a c tice d,  is q ui t e  possible  a n d  in t h e
Kiang s u  p rovinc e  w e  obs e rve d  individu al s m all fields
w hich  wo uld  c e r t ainly a p p ro ac h  clos e  to  t his  figu r e.
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F u r t h e r  along  in ou r  jou r n ey of t h e  d ay w e  c a m e  u po n
a  field  w h e r e  t h r e e ,  on e  of t h e m  a  boy of fou r t e e n
ye a r s ,  w e r e  ho ein g  a n d  t hin nin g  mille t  a n d  m aize.  
In  Chin a,  d u rin g  t h e  ho t  w e a t h er, t h e  only g a r m e n t
wo r n  by t h e  m e n  in t h e  field, w a s  t h ei r  t rou s e r s ,  a n d
t h e  boy h a d  foun d  t h e s e  u n n e c e s s a ry, al t ho u g h  h e  slipp e d
into  t h e m  w hile  w e  w e r e  t alking  wi th  his  fa th er. 
The  u s u al  yield  of m aize  w a s  s e t  a t  4 2 0  to  4 8 0  c a t ty
p e r  m ow, a n d  t h a t  of mille t  a t  6 0 0  c a t ty, o r  6 0  to
6 8.5  b u s h els  of m aize  a n d  9 6  b u s h els  of mille t ,  of
fifty po u n d s,  p e r  a c r e ,  a n d  t h e  u s u al  p ric e  would
m a k e  t h e  g ross  e a r nin gs  $ 2 3.4 8  to  $ 2 6.83  p e r  a c r e
for  t h e  m aize,  a n d  $ 3 0.9 6,  gold,  for  t h e  mille t .

I t  w a s  evid e n t  w h e n  w alking  t h ro u g h  t h e s e  fields  t h a t
t h e  fall-sow e d  g r ain  w a s  s t a n ding  t h e  d ro u g h t  fa r
b e t t e r  t h a n  t h e  b a rl ey pl a n t e d  in t h e  s p rin g,  q ui t e
likely b e c a u s e  of t h e  d e e p e r  a n d  s t ro n g e r  d evelop m e n t
of roo t  sys t e m  m a d e  pos sible  by  t h e  long e r  p e riod  of
g row t h,  a n d  p a r tly b ec a u s e  t h e  w h e a t  h a d  m a d e  m u c h
of it s  g ro wt h  u tilizing  w a t e r  t h a t  h a d  fallen  b efo r e
t h e  b a rl ey w a s  pl a n t e d  a n d  w hich  wo uld  h ave  b e e n  los t
fro m  t h e  soil t h ro u g h  p e rcola tion  a n d  s u rfac e  eva po r a tion.  
Fa r m e r s  h e r e  a r e  ve ry p a r t icula r  to  ho e  t h ei r  g r ain,
b e gin ning  in t h e  e a r ly s p rin g,  a n d  alw ays  af t e r  r ains,
t ho ro u g hly a p p r e cia ting  t h e  efficiency of e a r t h  m ulc h e s .  
Their  ho e ,  s e e n  in Fig.  1 3 2,  is p e c ulia rly w ell a d a p t e d
to  it s  p u r pos e ,  t h e  b ro a d  bl a d e  b ein g  so  h u n g  t h a t
it  d r a w s  n e a rly p a r allel wi th  t h e  s u rfac e,  c u t tin g
s h allow a n d  p e r mi t ting  t h e  soil to  d rop  p r a c tically
u po n  t h e  pl ac e  fro m  w hich  it w a s  loose n e d.   Thes e
ho e s  a r e  m a d e  in  t h r e e  p a r t s;  a  wood e n  h a n dle,  a  long,
s t ro n g  a n d  h e avy iron  sock e t  s h a nk,  a n d  a  bl a d e  of
s t e el.  The  bl a d e  is d e t ac h a ble  a n d  diffe r e n t
for m s  a n d  sizes  of bl a d e s  m ay  b e  u s e d  on  t h e  s a m e  s h a nk.  
The  m ulch-p rod ucin g  bl a d e s  m ay  h ave  a  c u t tin g  e d g e
t hi r t e e n  inch e s  long  a n d  a  wid t h  of nine  inch e s .

At s ho r t  in t e rvals  on  ei th e r  h a n d,  alon g  t h e  t wo  h u n d r e d
a n d  fifty miles  of r ailw ay b e t w e e n  Tsing t ao  a n d  Tsina n,
w e r e  obs e rve d  m a ny  pile s  of e a r t h  co m pos t  dis t ribu t e d
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in  t h e  fields.   On e  of t h e s e  pile s  is s e e n  in
Fig.  1 3 3.   They w e r e  so m e ti m e s  on  u n pla n t e d  fields,
in  o th e r  c a s e s  t h ey  occu r r e d  a m o n g  t h e  g ro wing  c rops
soon  to  b e  h a rv es t e d ,  o r  w h e r e  a no t h e r  c ro p  w as  to
b e  pl a n t e d  b e t w e e n  t h e  ro ws  of on e  al r e a dy on  t h e
g ro u n d.   So m e  of t h e s e  piles  w e r e  six fee t  high.  
All w e r e  b uil t  in c u bical for m  wit h  fla t  to p  a n d  c a r efully
pla s t e r e d  wi t h  a  laye r  of e a r t h  m o r t a r  w hich  so m e ti m e s
c r a ck e d  on  d rying,  a s  s e e n  in  t h e  illus t r a tion.  
The  p u r pos e  of t his  c a r eful s h a pin g  a n d  pla s t e ring
w e  did  no t  le a r n  al t hou g h  ou r  in t e r p r e t e r  s t a t e d  it
w a s  to  p r ev e n t  t h e  co m pos t  fro m  b eing  a p p ro p ri a t e d
for  u s e  on  a djac e n t  fields.   S uc h  a  finish  wo uld
h ave  t h e  effec t  of a  s e al, s ho win g  if t h e  pile  h a d
b e e n  dis t u r b e d,  b u t  w e  s u s p e c t  o t h e r  a dv a n t a g e s  a r e
so u g h t  by  t h e  t r e a t m e n t ,  w hich  involves  so  la rg e  a n
a m o u n t  of labor.
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The  a m o u n t  of t his  e a r t h  co m pos t  p r e p a r e d  a n d  u s e d
a n n u ally in S h a n t u n g  is la rg e ,  a s  indica t e d  by t h e
c a s e s  ci t e d,  w h e r e  m o r e  t h a n  five  t ho us a n d  pou n d s,
in  on e  ins t a nc e ,  a n d  s eve n  t hou s a n d  po u n d s  in  a no t h er,
w e r e  a p plied  p e r  a c r e  for  on e  c rop.   Wh e n  t wo  or
m o r e  c ro ps  a r e  g row n  t h e  s a m e  ye a r  on  t h e  s a m e  g ro u n d,
e a c h  is fe r tilized,  h e n c e  fro m  t h r e e  to  six o r  m o r e
tons  m ay  b e  a p plied  to  e a c h  c ul tiva t e d  a c r e .  
The  m e t ho d s  of p r e p a ring  co m pos t  a n d  of fe r tilizing
in Kiangs u,  Ch ekia n g  a n d  Kwa n g t u n g  p rovinc es  h ave  b e e n
d e sc rib e d.   In  t his  p a r t  of S h a n t u n g,  in Chihli
a n d  no r t h  in M a nc h u ri a  a s  fa r  a s  M uk d e n,  t h e  m e t ho ds
a r e  m a t e ri ally diffe r e n t  a n d  if pos sible  eve n  m o r e
labo rious,  b u t  cle a rly r a t ion al a n d  effec tive.  
H e r e  n e a rly if no t  all fe r tilize r  co m pos t  is p r e p a r e d
in t h e  villag e s  a n d  c a r ri e d  to  t h e  fields,  how eve r
dis t a n t  t h e s e  m ay  b e .

Rev. T. J. Lea g u e  ve ry kindly a cco m p a nie d  u s  to  Ch e n gya n g
on  t h e  r ailw ay, fro m  w hic h  w e  w alke d  so m e  t wo  mile s,
b ack  to  a  p ro s p e ro us  r u r al  villag e  to  s e e  t h ei r  m e t ho ds
of p r e p a rin g  t his  co m pos t  fe r tilizer.  I t  w a s
tow a r d  t h e  clos e  of t h e  af t e r noon  b efor e  w e  r e ac h e d
t h e  villag e,  a n d  fro m  all di r ec tions  h u s b a n d m e n  w e r e
r e t u r ning  fro m  t h e  fields,  so m e  with  ho es ,  so m e  with
plows, so m e  wi th  d rills  ove r  t h ei r  s ho ulde r s  a n d  o t h e r s
lea ding  do nk eys  o r  c a t tl e ,  a n d  simila r  c us to m s  ob t ain
in Jap a n,  a s  s e e n  in Fig.  1 3 4.   Thes e  w e r e  m o s tly
t h e  you n g e r  m e n.   Whe n  w e  r e a c h e d  t h e  villag e
s t r e e t s  t h e  olde r  m e n,  all b a r e h e a d e d,  a s  w e r e  t hos e
r e t u r ning  fro m  t h e  fields,  a n d  u s u ally wit h  t h ei r
q u e u e s  t i ed  a bo u t  t h e  c row n,  w e r e  visi ting,  e njoying
t h ei r  pipe s  of tob ac co.

Opiu m  is no  long e r  u s e d  op e nly in China ,  u nle s s  it
b e  p e r mi t t e d  to  so m e  w ell a lon g  in ye a r s  wi t h  t h e
h a bi t  confi r m e d,  a n d  t h e  g rowing  of t h e  pop py is p ro hibi t e d.  
The  p e n al tie s  for  viola ting  t h e  law a r e  h e avy a n d
e nfo rc e m e n t  is s aid  to  b e  rigid  a n d  effec tive.  
For  t h e  fir s t  viola tion  a  fine  is impos e d.   If
convic t e d  of a  s eco n d  viola tion  t h e  fine  is h e avie r
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with  imp rison m e n t  a d d e d  to  h elp  t h e  victim  a c q ui r e
s elf con t rol, a n d  a  t hi rd  convic tion  m ay  b rin g  t h e
d e a t h  p e n al ty.  The  e r a dica tion  of t h e  opiu m  sco u r g e
m u s t  p rove  a  g r e a t  bl e s sing  to  Chin a .   But  wi th
t h e  p a s sin g  of t his  m o s t  for mid a ble  evil, for  w hos e
inflic tion  u po n  Chin a  E n gla n d  w a s  la r g ely r e s po nsible,
it  is a  g r e a t  misfo r t u n e  t h a t  t h ro u g h  t h e  pi tiles s
effo r t s  of t h e  Bri tis h-Ame rica n  Tobacco Co m p a ny h e r
p eo ple  a r e  r a pidly b e co min g  a d dic t e d  to  t h e  w e s t e r n
tob a cco  h a bi t ,  s elfish  b eyond  excus e,  fil thy b eyond
m e a s u r e ,  a n d  u n s a ni t a ry in it s  pollu ting  a n d  oxyg e n-d e s t roying
effec t  u po n  t h e  ai r  a ll a r e  co m p elled  to  b r e a t h e.  
I t  h a s  al r e a dy b e co m e  a  g r e a t e r  a n d  m o r e  inexcus a ble
b u r d e n  u po n  m a nkind  t h a n  opiu m  eve r  w a s.
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Chin a,  wi th  h e r  al r e a dy ove r t axe d  fields,  c a n  ill
affor d  to  give  ove r  a n  a c r e  to  t h e  c ul tiva tion  of
t his  c rop  a n d  s h e  s ho uld  p ro hibi t  t h e  g ro wing  of tob a cco
a s  s h e  h a s  t h a t  of t h e  pop py.  Le t  h e r  t ak e  t h e
wis e  s t e p  now  w h e n  s h e  r e a dily m ay, for  all civilized
n a tions  will ul tim a t ely b e  co m p elled  to  a do p t  s uc h
a  m e a s u r e .   The  U ni t e d  S t a t e s  in 1 9 0 2  h a d  m o r e
t h a n  a  million  a c r e s  g rowin g  tob ac co, a n d  h a rve s t e d
8 2 1,0 00,0 0 0  po u n d s  of leaf.  This  le af d e ple t e d
t hos e  soils  to  t h e  ext e n t  of m o r e  t h a n  t w e n ty eig h t
million  po u n d s  of ni t rog e n,  t w e n ty-nin e  million  po u n ds
of po t a s siu m  a n d  n e a rly t wo  a n d  a  h alf million  pou n d s
of p hos p ho r u s ,  a ll so  i r r e cove r a bly los t  t h a t  eve n
Chin a ,  wi th  h e r  r e m a r k a ble  skill in s aving  a n d  h e r
infini te  p a tie nc e  wi th  lit tl e  t hin gs,  could  no t  r e cove r
t h e m  for  h e r  soils.  On  a  like  a r e a  of field  mig h t
a s  r e a dily b e  g row n  tw e n ty million  b u s h els  of w h e a t
a n d  if t h e  t w elve  h u n d r e d  million  po u n d s  of g r ain  w e r e
all expo r t e d  it  would  d e ple t e  t h e  soil les s  t h a n  t h e
tob a cco  c ro p  in eve ry t hing  b u t  p hos p ho r u s ,  a n d  in
t his  a bo u t  t h e  s a m e.   Us e d  a t  ho m e,  Chin a  would
r e t u r n  it  a ll to  on e  o r  a no t h e r  field.   The  ho m e
con s u m p tion  of tob a cco  in t h e  U ni t e d  S t a t e s  ave r a g e d
s eve n  pou n d s  p e r  c a pi t a  in 1 9 0 2.   A like  cons u m p tion
for  Chin a’s fou r  h u n d r e d  millions  would  c all
for  2 8 0 0  million  pou n d s  of leaf.  If s h e  g r e w  it
on  h e r  fields  t wo  million  a c r e s  wo uld  no t  s uffice.  
H e r  soils  would  b e  p ro po r tion a t ely d e ple t e d  a n d  s h e
wo uld  b e  s ho r t  for ty million  b u s h els  of w h e a t;  b u t
if Chin a  con tin u e s  to  impor t  h e r  to b a cco t h e  vas t
s u m  exp e n d e d  c a n  n ei th e r  fe r tilize  h e r  fields  no r  fee d,
clo th e  o r  e d u c a t e  h e r  p eople,  ye t  a  like  s u m  exp e n d e d
in t h e  im po r t a tion  of w h e a t  wo uld  fee d  h e r  h u n g ry
a n d  e n ric h  h e r  soils.

In  t h e  m a t t e r  of cons e rva tion  of n a tion al r e so u rc e s
h e r e  is on e  of t h e  g r e a t e s t  oppo r t u ni ti es  op e n  to
all civilized  n a tions.   Wh a t  mig h t  no t  b e  don e
in t h e  U ni t e d  S t a t e s  wi th  a  fun d  of $ 5 7,0 00,0 0 0  a n n u ally,
t h e  m a r k e t  p rice  of t h e  r a w  tob acco  le af, a n d  t h e  lan d,
t h e  labo r  a n d  t h e  c a pi t al  exp e n d e d  in g e t ting  t h e  p ro d uc t
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to  t h e  m e n  w ho  p uff, b r e a t h e  a n d  p e r s pi r e  t h e  noxious
p ro d uc t  in to  t h e  ai r  eve ryon e  m u s t  b r e a t h e ,  a n d  w ho
b e s p a t t e r  t h e  s t r e e t s ,  sid e w alks,  t h e  floor  of eve ry
p u blic pl ac e  a n d  conveya nc e,  a n d  b efoul t h e  million
s pi t toons,  s moking  roo m s  a n d  s m oking  c a r s,  a ll u n n e c e s s a ry
a n d  s hould  b e  u n c alle d  for, b u t  w hos e  ins t alla tion
a n d  u p-ke e p  t h e  no n-us e r  a s  w ell a s  t h e  u s e r  is forc e d
to  p ay, a n d  t his  in a  cou n t ry of, for  a n d  by t h e  p e ople.  
This  cos tly, fil thy, s elfish  tob a cco  h a bi t  s ho uld
b e  ou t g row n.   Le t  i t b e gin  in ev e ry n e w  ho m e,  w h e r e
t h e  m o t h e r  h elp s  t h e  fa t h e r  in  r efu sing  to  s e t  t h e
exa m ple,  a n d  le t  it s  ind ulge nc e  b e  a b solu t ely p ro hibi t e d
to  eve ryon e  w hile  in p u blic sc hool a n d  to  all in e d u c a tion al
ins ti t u tions.
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Mr. Lea g u e  h a d  b e e n  give n  a  le t t e r  of in t ro d uc tion
to  on e  of t h e  lea ding  fa r m e r s  of t h e  villag e  a n d  it
c h a n c e d  t h a t  a s  w e  r e a c h e d  t h e  e n t r a nc e  w ay to  big
ho m e  w e  w e r e  m e t  by  his  so n,  jus t  r e t u r ning  fro m  t h e
fields  wi t h  his  d rill on  his  s hould er, a n d  it  is h e
s t a n din g  in t h e  illus t r a tion,  Fig.  1 3 1,  holding  t h e
le t t e r  of in t rod uc tion  in his  h a n d.   Afte r  w e
h a d  t ak e n  t his  p ho tog r a p h  a n d  a no t h e r  on e  looking
dow n  t h e  n a r row  s t r e e t  fro m  t h e  s a m e  poin t ,  w e  w e r e
led  to  t h e  s m all op e n  cou r t  of t h e  ho m e,  p e r h a p s  for ty
by eig h ty fee t,  u po n  w hich  all doo r s  of t h e  on e-s to ri ed
s t r uc t u r e s  op e n e d.   I t  w a s  d ry a n d  b a r e  of eve ry t hing
g r e e n,  b u t  a  r ow  of ve ry t all h a n d so m e  t r e e s ,  close
r el a tives  of ou r  co t to nwood, wi th  t r u nks  t hi r ty fee t
to  t h e  limbs,  looked  dow n  in to  t h e  cou r t  ove r  t h e
roofs  of t h e  low t h a t c h e d  ho us e s.   H e r e  w e  m e t
t h e  fa t h e r  a n d  g r a n dfa t h e r  of t h e  m a n  wi th  t h e  d rill,
so  t h a t ,  wi th  t h e  boy c a r rying  t h e  b a by in hi s  a r m s,
w ho  h a d  m e t  his  fa th e r  in t h e  s t r e e t  g a t e w ay, t h e r e
w e r e  fou r  g e n e r a tions  of m ale s  a t  ou r  confe r e nc e .  
The r e  w e r e  wo m e n  a n d  gi rls  in t h e  ho us e hold  b u t  c us to m
r e q ui r e s  t h e m  to  r e m ain  in r e t i r e m e n t  on  s uc h  occ a sions.

A low n a r ro w  fou r-leg g e d  b e n c h,  no t  u nlike  ou r  c a r p e n t e r’s
s a w ho r s e ,  five  fee t  long,  w a s  b ro u g h t  in to  t h e  cou r t
a s  a  s e a t ,  w hich  ou r  hos t  a n d  w e  occ u pie d  in co m m o n.  
We h a d  b e e n  simila rly r ec eived  a t  t h e  ho m e  of M r s.
Wu in Ch ekia n g  p rovinc e.   On  ou r  righ t  w a s  t h e
op e n  doo r w ay to  t h e  ki tc h e n  in w hich  s tood,  e r e c t
a n d  s t r aigh t ,  t h e  t all s p a r e  figu r e  of t h e  p a t ri a r c h
of t h e  ho u s e hold,  hi s  eyes  s till s hining  bl ack  b u t
wi th  h ai r  a n d  long  t hin  s t r a g gling  b e a r d  a  u nifo r m
d ull a s h e n  g r ay.  N o  Chine s e  h air, it  s e e m s,  eve r
b eco m e s  w hi t e  wi th  a g e .   H e  s e e m e d  to  h ave  a s s u m e d
t h e  d u tie s  of cook for  w hile  w e  w e r e  t h e r e  b e  ligh t e d
t h e  fir e  in t h e  ki tch e n  a n d  w a s  b u sy, b u t  w a s  alw ays
t h e  final o r a cle  on  a ny m a t t e r  of diffe r e n c e  of opinion
b e t w e e n  t h e  youn g e r  m e n  r e g a r din g  a n s w e r s  to  q u e s tions.  
Two sle e pin g  a p a r t m e n t s  a djoining  t h e  ki tch e n,  t h ro u g h
w hos e  wid e  k a n g  b e d s  t h e  w a s t e  h e a t  fro m  t h e  cooking
w a s  co nveye d,  a s  d e sc rib e d  on  p a g e  1 4 2,  co m ple t e d
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t his  sid e  of t h e  cou r t .   On  ou r  left  w a s  t h e  m ain
s t r e e t  co m ple t ely s h u t  off by a  solid  e a r t h  w all a s
hig h  a s  t h e  e aves  of t h e  ho u s e ,  w hile  in fron t  of
u s ,  a djoining  t h e  s t r e e t ,  w a s  t h e  m a n u r e  mid d e n,  a
co m pos t  pi t  six fee t  d e e p  a n d  so m e  eig h t  fee t  s q u a r e .  
A low op e nin g  in t h e  s t r e e t  w all p e r mi t t e d  t h e  pi t
to  b e  e m p ti ed  a n d  to  r e c eive  e a r t h  a n d  s t u b ble  o r
r efus e  fro m  t h e  fields  for  co m pos ting,  Agains t  t h e
pi t  a n d  wi thou t  p a r ti tion,  b u t  c u t  off fro m  t h e  cou r t ,
w a s  t h e  ho m e  of t h e  pigs,  bo t h  u n d e r  a  co m m o n  roof
con tinuo us  wi t h  a  clos e d  s t r uc t u r e  joining  wi th  t h e
sle e ping  a p a r t m e n t s,  w hile  b e hind  u s  a n d  along  t h e
alley-w ay by w hich  w e  h a d  e n t e r e d  w e r e  o th e r  d w elling
a n d  s to r a g e  co m p a r t m e n t s.   Thus  w a s  t h e  la r g e
fa mily of fou r  g e n e r a tions  p rovide d  wi th  a  p e c ulia rly
p riva t e  op e n  cou r t  w h e r e  t h ey could  wo rk  a n d  co m e
ou t  for  s u n  a n d  air, bo t h,  fro m  ou r  s t a n d a r d s,  too
m e a g e rly p rovide d  in t h e  ho us e s.
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We h a d  co m e  to  lea r n  m o r e  of t h e  m e t ho ds  of fe r tilizing
p r a c tic e d  by  t h e s e  p eo ple.   The  m a n u r e  mid d e n
w a s  b efo r e  u s  a n d  t h e  pile s  of e a r t h  b ro u g h t  in  fro m
t h e  fields,  for  u s e  in t h e  p roc e ss ,  w e r e  s t a ck e d  in
t h e  s t r e e t ,  w h e r e  w e  h a d  p ho tog r a p h e d  t h e m  a t  t h e  e n t r a nc e ,
a s  s e e n  in Fig.  1 3 5.   The r e  a  fa th er, wi th  his
pip e,  a n d  t wo  boys  s t a n d  a t  t h e  ext r e m e  left; b eyon d
t h e m  is a  la r g e  pile  of e a r t h  b ro u g h t  in to  t h e  villag e
a n d  c a r efully s t a ck e d  in t h e  n a r ro w  s t r e e t ;  on  t h e
o th e r  side  of t h e  s t r e e t ,  a t  t h e  co r n e r  of t h e  fir s t
b uilding,  is a  pile  of p a r tly fe r m e n t e d  co m pos t  t h row n
fro m  a  pi t  b e hind  t h e  w alls.  F u r t h e r  along  in
t h e  s t r e e t ,  on  t h e  s a m e  sid e,  is a  s eco n d  la r g e  s t ack
of soil w h e r e  t wo  boys  a r e  s t a n din g  a t  ei t h e r  e n d  a n d
a no t h e r  lit tl e  boy w a s  in a  n e a r-by doo r w ay. 
In  fron t  of t h e  t r e e ,  on  t h e  left  sid e  of t h e  s t r e e t ,
s t a n ds  a  t hi rd  boy, n e a r  hi m  a  s m all do nk ey a n d  s till
a no t h e r  boy.  Beyond  t his  boy s t a n ds  a  t hi r d  la r g e
s t ack  of soil, w hile  s till b eyon d  a n d  a c ross  t h e  w ay
is a no t h e r  pile  p a r tly co m pos t e d.   N o t with s t a n din g
t h e  c a t tl e  in t h e  p r ec e ding  illus t r a tion,  t h e  do nk ey,
t h e  m e n ,  t h e  boys,  t h e  t h r e e  long  high  s t acks  of soil
a n d  t h e  t wo  piles  of co m pos t ,  t h e  t e n  ro ds  of n a r row
s t r e e t  pos s e s s e d  a  wid t h  of av ailabl e  t r avelw ay a n d
a  cle a nlines s  w hic h  wo uld  a p p e a r  impossible.  
E a c h  fa r m e r’s ho us e hold  h a d  it s  s t a ck  of soil
in  t h e  s t r e e t ,  a n d  in w alking  t h ro u g h  t h e  villag e  w e
p a s s e d  doz e ns  of m e n  t u r nin g  a n d  mixing  t h e  soil a n d
co m pos t ,  p r e p a ring  it  for  t h e  field.

The  co m pos t  pi t  in fron t  of w h e r e  w e  s a t  w a s  t wo-t hi rd s
filled.   In  it  h a d  b e e n  pl ac e d  all of t h e  m a n u r e
a n d  w a s t e  of t h e  ho u s e hold  a n d  s t r e e t ,  all s t u b ble
a n d  w a s t e  ro u g h a g e  fro m  t h e  field,  a ll a s h e s  no t  to
b e  a p plied  di r e c tly a n d  so m e  of t h e  soil s t a ck e d  in
t h e  s t r e e t .   S ufficien t  w a t e r  w a s  a d d e d  a t  in t e rvals
to  ke e p  t h e  co n t e n t s  co m ple t ely s a t u r a t e d  a n d  n e a rly
s u b m e r g e d,  t h e  objec t  b eing  to  con t rol t h e  c h a r a c t e r
of fe r m e n t a tion  t aking  pl ac e.

The  c a p a ci ty of t h e s e  co m pos t  pi t s  is d e t e r min e d  by
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t h e  a m o u n t  of land  s e rve d,  a n d  t h e  p e riod  of co m pos tin g
is m a d e  a s  long  a s  possible,  t h e  ai m  b ein g  to  h av e
t h e  fibe r  of all o r g a nic  m a t e ri al  co m ple t ely b rok e n
dow n,  t h e  r e s ul t  b ein g  a  p ro d uc t  of t h e  consis t e n cy
of m o r t ar.

Whe n  it  is n e a r  t h e  ti m e  for  a p plying  t h e  co m pos t
to  t h e  field,  o r  of feeding  it to  t h e  c ro p,  t h e  fe r m e n t e d
p ro d uc t  is r e m ove d  in w a t e r p roof c a r rying  b a s k e t s
to  t h e  floor  of t h e  cou r t ,  to  t h e  ya r d,  s uc h  a s  s e e n
in Fig.  1 2 6,  o r  to  t h e  s t r e e t ,  w h e r e  it is s p r e a d  to
d ry, to  b e  mixe d  wi th  fre s h  soil, m o r e  a s h e s ,  a n d  r e p e a t e dly
t u r n e d  a n d  s ti r r e d  to  b rin g  a bo u t  co m ple t e  a e r a tion
a n d  to  h a s t e n  t h e  p roc es s e s  of ni t rifica tion.  
Du ring  all of t h e s e  t r e a t m e n t s ,  w h e t h e r  in t h e  co m pos t
pi t  o r  on  t h e  ni t rifica tion  floor, t h e  fe r m e n ting
o r g a nic  m a t t e r  in con t a c t  wi th  t h e  soil is conve r ting
pla n t  food  el e m e n t s  in to  soluble  pl a n t  food  s u b s t a nc e s
in t h e  for m  of po t a s siu m,  c alciu m  a n d  m a g n e siu m  ni t r a t e s
a n d  soluble  p hos p h a t e s  of on e  o r  a no t h e r  for m,  p e r h a p s
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of t h e  s a m e  b a s e s  a n d  pos sibly o t h e r s  of o rg a nic  type .  
If t h e r e  is t im e  a n d  favor a ble  t e m p e r a t u r e  a n d  m ois t u r e
con di tions  for  t h e s e  fe r m e n t a tions  to  t ak e  pl ac e  in
t h e  soil of t h e  field b efo r e  t h e  c rop  will n e e d  it,
t h e  co m pos t  m ay b e  c a r ri ed  di r ec t  fro m  t h e  pi t  to
t h e  field  a n d  s p r e a d  b ro a dc a s t ,  to  b e  plow e d  u n d er. 
Ot h e r wise  t h e  m a t e ri al is wo rk e d  a n d  r e wo rk e d,  wit h
m o r e  w a t e r  a d d e d  if n ec es s a ry, u n til it b e co m e s  a  rich
co m ple t e  fe r tilizer, a llow e d  to  b e co m e  d ry a n d  t h e n
finely p ulve rized,  so m e ti m e s  u sin g  s ton e  rolle r s  d r a w n
ove r  it  by c a t tl e,  t h e  do nk ey o r  by  h a n d.   The
la rg e  n u m b e r s  of s t acks  of co m pos t  s e e n  in t h e  fields
b e t w e e n  Tsing t ao  a n d  Tsina n  w e r e  of t hi s  typ e  a n d  t h u s
labo riously p r e p a r e d  in t h e  villag e s  a n d  t h e n  t r a n s po r t e d
to  t h e  fields,  s t acke d  a n d  pl as t e r e d  to  b e  r e a dy for
u s e  a t  n ex t  pl a n ting.

In  t h e  e a rly d ays  of E u rop e a n  hi s to ry, b efo r e  m o d e r n
c h e mis t ry h a d  p rovide d  t h e  c h e a p e r  a n d  m o r e  exp e di tious
m e t ho d  of p ro d ucing  po t a s siu m  ni t r a t e  for  t h e  m a n ufac t u r e
of g u n pow d e r  a n d  fir eworks,  m u c h  land  a n d  effo r t  w e r e
d evot e d  to  ni t e r-fa r min g  w hich  w a s  no  o th e r  t h a n  a
s p ecific a p plica tion  of t his  m os t  a n cie n t  Chin es e
p r a c tic e  a n d  p rob a bly impor t e d  fro m  Chin a.   While
it  w a s  no t  u n til 1 8 7 7  to  1 8 7 9  t h a t  m e n  of scie nc e
c a m e  to  know  t h a t  t h e  p roc e s s e s  of ni t rifica tion,
so  indis p e ns a ble  to  a g ric ul tu r e ,  a r e  d u e  to  g e r m  life,
in  sim ple  jus tice  to  t h e  pl ain  fa r m e r s  of t h e  wo rld,
to  t hos e  w ho  t h ro u g h  all t h e  a g e s  fro m  Ada m  do w n,
living  clos e  to  N a t u r e  a n d  wo rking  t h rou g h  h e r  a n d
wi th  h er, h ave  fed  t h e  wo rld,  it s ho uld  b e  r ecog nize d
t h a t  t h e r e  h av e  b e e n  t hos e  a m o n g  t h e m  w ho  h ave  g r a s p e d
s uc h  e s s e n ti al, vi t al  t r u t h s  a n d  h av e  ke p t  t h e m  alive
in t h e  p r a c tice s  of t h ei r  d ay.  And so  w e  find
it  r eco r d e d  in his to ry a s  fa r  b a ck  a s  1 6 8 6  t h a t  Judg e
S a m u el Lew ell copie d  u po n  t h e  cove r  of his  jou r n al
a  p r a c tical m a n’s r ecip e  for  m a kin g  s al tp e t e r
b e d s,  in  w hic h  it w a s  di r ec t e d,  a m o n g  ot h e r  t hings ,
t h a t  t h e r e  s hould  b e  a d d e d  to  it  “mot h e r  of
p e t r e”, m e a ning,  in Judg e  Lew ell’s u n d e r s t a n din g,
si m ply soil fro m  a n  old  ni t e r  b e d ,  b u t  in t h e  min d
of t h e  m a n  w ho  a p plied  t h e  m a t e r ni ty p r efix,—m ot h er,—it
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m u s t  h ave  m e a n t  a  vit al g e r m  con t aine d  in t h e  soil,
c a r ri e d  wi th  it, c a p a ble  of r e p ro d ucing  it s  kind  a n d
of p e r p e t u a ting  it s  ch a r a c t e ris tic  wo rk,  b elonging
to  t h e  s a m e  c a t e go ry wi t h  t h e  old, fa miliar, ho m ely
g e r m,  “mot h e r”  of vine g ar.  So,  too,
wi th  t h e  old  c h e e s e m a k e r  w ho  g r a s p e d  t h e  conc e p tion
w hich  led  to  t h e  long  ti m e  p r a c tice  of w a s hing  t h e
w alls  of a  n e w  c h e e s e  fac to ry wi th  w a t e r  fro m  a n  old
fac to ry of t h e  s a m e  typ e,  h e  m u s t  h av e  b e e n  led  by
a n alogie s  of exp e ri e nc e  wit h  t hings  s e e n  to  r e alize
t h a t  h e  w a s  h e r e  d e aling  wi th  a  vit al  fac tor. 
H u n d r e d s ,  of cou r s e ,  h ave  p r a c tice d  e m pyrically, b u t
so m e  on e  p r e c e d e d  wi th  t h e  e s s e n ti al t ho u g h t  a n d  w e
feel it  is s m all c r e di t  to  m e n  of ou r  ti m e  w ho, af t e r
t e n  o r  tw e n ty ye a r s  of t e c h nic al t r aining,  h aving
t h ei r  a t t e n tion  di r e c t e d  to  a  so m e t hin g  to  b e  s e e n,
a n d  a r m e d  wi th  co m po u n d  mic roscop e s  w hich  p e r mit  t h e m
to  s e e  wi th  t h e  p hysical eye  t h e  “mot h e r  of
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p e t r e”, a r ro g a t e  to  t h e m s elves  t h e  discove ry
of a  g r e a t  t r u t h.   M uc h  m o r e  m o d e s t  wo uld  it b e
a n d  m u c h  m o r e  in  t h e  s pi ri t  of giving  c r e di t  w h e r e
c r e di t  is d u e  to  a d mit  t h a t ,  af t e r  long  do u b ting  t h e
exis t e nc e  of s uc h  a n  e n ti ty, w e  h ave  s ucc e e d e d  in
confi r min g  in fullnes s  t h e  t r u t h  of a  g r e a t  di scove ry
w hich  b elon gs  to  a n  u n n a m e d  g e nius  of t h e  p a s t ,  o r
p e r h a p s  to  a  h u n d r e d  of t h e m  w ho,  working  wi th  life’s
p roc e s s e s  a n d  fa milia r  wi th  t h e m  t h ro u g h  long  in tim a t e
a s socia tion,  s a w  in t h e s e  invisible  p roc e s s e s  a n alogie s
t h a t  r eve al e d  to  t h e m  t h e  e s s e n ti al  t r u t h  in s uc h
fullnes s  a s  to  e n a ble  t h e m  to  b uild u po n  it a n  u nfailing
p r a c tic e.

The r e  is a no t h e r  p r a c tice  follow e d  by t h e  Chin es e,
con n e c t e d  wi th  t h e  for m a tion  of ni t r a t e s  in soils,
w hich  a g ain  e m p h a size s  t h e  n a tion al t r ai t  of s aving
a n d  t u r nin g  to  u s e  a ny a n d  ev e ry t hing  wo r t h  w hile.  
Ou r  a t t e n tion  w a s  c alle d  to  t his  p r a c tic e  by  Rev. A.
E. Eva n s  of S h u nking,  Szec h w a n  p rovinc e.   It  r e s t s
u po n  t h e  t e n d e ncy of t h e  e a r t h  floor s  of d w ellings
to  b e co m e  h e avily c h a r g e d  wi th  c alciu m  ni t r a t e  t h ro u g h
t h e  n a t u r al  p roc es s e s  of ni t rifica tion.   Calciu m
ni t r a t e  b eing  d eliqu e sc e n t  a b so r b s  m ois t u r e  s ufficien tly
to  dissolve  a n d  m a k e  t h e  floor  w e t  a n d  s ticky. 
Dr. Eva n s’ a t t e n tion  w a s  d r a w n  to  t h e  w e t  floor
in hi s  ow n  ho u s e ,  w hich  b e  a t  fi rs t  a s c rib e d  to  insufficien t
ven tila tion,  b u t  w hich  b e  w a s  u n a ble  to  r e m e dy by
imp roving  t h a t .   The  fa t h e r  of on e  of his  a s sis t a n t s,
w hos e  b u sin es s  consis t e d  in p u r c h a sing  t h e  soil of
s uc h  floor s  for  p ro d ucing  po t a s siu m  ni t r a t e ,  u s e d
so  m u c h  in Chin a  in t h e  m a n ufac t u r e  of fir eworks  a n d
g u n pow d er, explain e d  his  difficul ty a n d  s u g g e s t e d  t h e
r e m e dy.

This  m a n  go e s  fro m  ho us e  to  ho us e  t h ro u g h  t h e  villag e ,
p u rc h a sing  t h e  soil of floors  w hich  h av e  t h us  b e co m e
ove rc h a r g e d.   H e  p roc u r e s  a  s a m ple,  t e s t s  i t a n d
a n no u nc e s  w h a t  h e  will p ay  for  t h e  s u rfac e  t wo, t h r e e
o r  fou r  inc h e s,  t h e  p rice  so m e ti m e s  b eing  a s  hig h  a s
fifty ce n t s  for  t h e  p rivileg e  of r e moving  t h e  top
laye r  of t h e  floor, w hich  t h e  p ro p ri e to r s  m u s t  r e pl ac e.  
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H e  leac h es  t h e  soil r e m ove d,  to  r e cove r  t h e  c alciu m
ni t r a t e ,  a n d  t h e n  po u r s  t h e  leac hin gs  t h ro u g h  pl a n t
a s h e s  con t aining  po t a s siu m  c a r bo n a t e ,  for  t h e  p u r pos e
of t r a n sfo r min g  t h e  c alciu m  ni t r a t e  in to  t h e  po t a s siu m
ni t r a t e  o r  s al tp e t er.  Dr. Eva ns  le a r n e d  t h a t
d u ring  t h e  fou r  m o n t h s  p r e c e din g  ou r  in t e rview t his
m a n  h a d  p ro d uc e d  s ufficien t  po t a s siu m  ni t r a t e  to  b ring
his  s ale s  u p  to  $ 8 0,  M exica n.   I t  w a s  n e c e s s a ry
for  hi m  to  m a k e  a  t wo-d ays  jou r n ey to  m a rk e t  hi s  p ro d uc t .  
In  a d di tion  h e  p aid  a  lice ns e  fee  of 8 0  c e n t s  p e r
m o n t h .   H e  m u s t  p u r c h a s e  his  fuel a s h e s  a n d  hi r e
t h e  s e rvice s  of two  m e n.

Whe n  t h e  ni t r a t e s  w hic h  a cc u m ula t e  in t h e  floors  of
d w ellings  a r e  no t  collec t e d  for  t his  p u r pos e  t h e  soil
go es  to  t h e  fields  to  b e  u s e d  di r ec tly a s  a  fe r tilizer,
o r  it  m ay  b e  wo rk e d  in to co m pos t.   In  t h e  cou r s e
of ti m e  t h e  e a r t h  u s e d  in t h e  villag e  w alls  a n d  eve n
in t h e  cons t r uc tion  of t h e  ho u s e s  m ay  di sin t e g r a t e
so  a s  to  r e q ui r e  r e m oval, b u t  in all s uc h  c a s e s,  a s
wi th  t h e  e a r t h  b rick  u s e d  in  t h e  k a n g s,  t h e  value
of t h e  soil h a s  imp roved  for  co m pos ting  a n d  is g e n e r ally
so  u s e d.   This  imp rove m e n t  of t h e  soil will no t
a p p e a r  s t r a n g e  w h e n  it  is s t a t e d  t h a t  s uc h  m a t e ri als
a r e  u s u ally fro m  t h e  s u b soil, w hos e  p hysic al con di tion
wo uld  imp rove  w h e n  expos e d  to  t h e  w e a t h er, conve r ting
it  in fac t  in to  a n  u nc rop p e d  virgin  soil.
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We w e r e  u n a ble  to  s ec u r e  d efini t e  d a t a  a s  to  t h e  c h e mic al
co m posi tion  of t h e s e  co m pos t s  a n d  c a n no t  s ay  w h a t  a mo u n t s
of available  pl a n t  food  t h e  S h a n t u n g  fa r m e r s  a r e  a n n u ally
r e t u r ning  to  t h ei r  fields.   The r e  c a n  b e  lit tle
do u b t ,  how ever, t h a t  t h e  a m o u n t s  a r e  q ui t e  e q u al  to
t hos e  r e move d  by t h e  c ro ps.   The  soils  a p p e a r e d
w ell s u p plied  wi t h  o r g a nic  m a t t e r  a n d  t h e  colo r  of
t h e  foliag e  a n d  t h e  g e n e r al  a s p e c t  of c ro ps  indic a t e d
good  fee ding.

The  fa mily wit h  w ho m  w e  t alke d  in t h e  villag e  pl ac e
t h ei r  u s u al  yields  of w h e a t  a t  4 2 0  c a t ty  of g r ain
a n d  1 0 0 0  c a t ty  of s t r a w  p e r  m ow,—t h ei r
m o w  w a s  fou r-t hi r d s  of t h e  leg al  s t a n d a r d  m o w—t h e
g r ain  b eing  wo r t h  3 5  s t rings  of c a s h  a n d  t h e  s t r a w
1 2  to  1 4  s t rin gs,  a  s t ri ng  of c a s h  b ein g  4 0  c e n t s,
M exic a n,  a t  t hi s  ti m e.   Thei r  yields  of b e a n s
w e r e  s uc h  a s  to  give  t h e m  a  r e t u r n  of 3 0  s t r in gs  of
c a s h  for  t h e  g r ain  a n d  8  to  1 0  s t rings  for  t h e  s t r aw. 
S m all mille t  u s u ally yielde d  4 5 0  c a t ty of g r ain,  wo r t h
2 5  s t rings  of c a s h ,  p e r  m ow, a n d  8 0 0  c a t ty  of s t r a w
wo r t h  1 0  to  1 1  s t rin gs  of c a s h;  w hile  t h e  yields  of
la rg e  mille t  t h ey plac e d  a t  4 0 0  c a t ty  p e r  m ow, wo r t h
2 5  s t rings  of c a s h ,  a n d  1 0 0 0  c a t ty  of s t r a w  wo r t h  1 2
to  1 4  s t ri ngs  of c a s h.   S t a ting  t h es e  a m o u n t s
in b u s h els  p e r  a c r e  a n d  in ou r  c u r r e n cy, t h e  yield
of w h e a t  w a s  4 2  b u s h els  of g r ain  a n d  6 0 0 0  po u n d s  of
s t r a w  p e r  a c r e ,  h aving  a  c a s h  valu e  of $ 2 7.09  for  t h e
g r ain  a n d  $ 1 0.06  for  t h e  s t r aw.  The  soy b e a n
c rop  follows  t h e  w h e a t ,  giving  a n  a d di tion al r e t u r n
of $ 2 3.22  for  t h e  b e a n s  a n d  $ 6.97  for  t h e  s t r aw, m a king
t h e  g ros s  e a r nin g  for  t h e  t wo  c rops  $ 6 7.34  p e r  a c r e .  
The  yield  of s m all mille t  w a s  5 4  b u s h els  of s e e d  a n d
4 8 0 0  po u n d s  of s t r a w  p e r  a c r e ,  wo r t h  $ 2 7.0 9  a n d  $ 8.12
for  s e e d  a n d  s t r a w  r e s p e c tively, w hile  t h e  k aolian g
o r  la rg e  mille t  g av e  a  yield  of 4 8  b u s h els  of g r ain
a n d  6 0 0 0  po u n d s  of s t alks  p e r  a c r e ,  wo r t h  $ 1 9.35  for
t h e  g r ain,  a n d  $ 1 0.06  for  t h e  s t r aw.

A c rop  of w h e a t  like  t h e  on e  s t a t e d ,  if no  p a r t  of
t h e  pl a n t  food  co n t ain e d  in t h e  g r ain  o r  s t r a w  w e r e
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r e t u r n e d  to  t h e  field, wo uld  d e ple t e  t h e  soil to  t h e
ex t e n t  of a bo u t  9 0  po u n d s  of ni t ro g e n,  1 5  po u n d s  of
p hos p ho r u s  a n d  6 5  po u n d s  of po t a s siu m; a n d  t h e  c rop
of soy b e a n s ,  if it a l so  w e r e  e n t i r ely r e m ove d,  would
r e d u c e  t h es e  t h r e e  pl a n t  food  ele m e n t s  in t h e  soil
to  t h e  ex t e n t  of a bo u t  2 4 0  po u n d s  of ni t rog e n,  3 3
po u n d s  of p hos p ho r u s  a n d  1 0 2  po u n d s  of po t a s siu m,  on
t h e  b a sis  of 4 5  b u s h els  of b e a n s  a n d  5 4 0 0  po u n d s  of
s t e m s  a n d  leaves  p e r  a c r e ,  a s s u min g  t h a t  t h e  b e a n s
a d d e d  no  ni t rog e n  to  t h e  soil, w hich  is of cou r s e
no t  t r u e.   This  ho u s e hold  of fa r m e r s ,  t h e r efo r e ,
in  o r d e r  to  h av e  m ain t ain e d  t his  p ro d u cing  pow e r  in
t h ei r  soil, h av e  b e e n  co m p elled  to  r e t u r n  to  it a n n u ally,
in  on e  for m  or  a no t h er, no t  les s  t h a n  4 8  po u n d s  of
p hos p ho r u s  a n d  1 6 7  po u n d s  of po t a s siu m  p e r  a c r e .  
The  3 3 0  po u n d s  of ni t ro g e n  t h ey would  h av e  to  r e t u r n
in t h e  for m  of o r g a nic  m a t t e r  o r  a cc u m ula t e  i t fro m
t h e  a t m os p h e r e ,  t h rou g h  t h e  ins t r u m e n t ali ty of t h ei r
soy b e a n  c ro p  o r  so m e  o th e r  leg u m e.   I t  h a s  al r e a dy
b e e n  s t a t e d  t h a t  t h ey do  a d d  m o r e  t h a n  5 0 0 0  to  7 0 0 0
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po u n d s  of d ry co m pos t ,  w hic h,  r e p e a t e d  for  a  s econ d
c rop,  would  m a k e  a n  a n n u al a p plica tion  of five to
s eve n  tons  of d ry co m pos t  p e r  a c r e  a n n u ally. 
They do  u s e ,  in  a d di tion  to  t his  co m pos t ,  la r g e  a m o u n t s
of b e a n  a n d  p e a n u t  c ak e ,  w hich  c a r ry all of t h e  pl a n t
food  el e m e n t s  d e rived  fro m  t h e  soil w hich  a r e  con t ain e d
in t h e  b e a n s  a n d  t h e  p e a n u t s .   If t h e  vines  a r e
fed,  o r  if t h e  s t e m s  of t h e  b e a u s  a r e  b u r n e d  for  fuel,
m os t  of t h e  pla n t  food  el e m e n t s  in t h e s e  will b e  r e t u r n e d
to  t h e  field,  a n d  t h ey h av e  do u b tl es s  lea r n e d  ho w  to
co m ple t ely r e s to r e  t h e  pl a n t  food  el e m e n t s  r e m ove d
by t h ei r  c ro ps,  a n d  p e r sis t e n tly do  so.

The  ro a ds  m a d e  by t h e  Ge r m a n s  in t h e  vicini ty of Tsing t ao
e n a ble d  u s  to  t r avel by ricks h a  in to  t h e  a djoining
cou n t ry, a n d  on  on e  s uc h  t rip  w e  visi t e d  a  villag e
mill for  g rin ding  soy b e a n s  a n d  p e a n u t s  in  t h e  m a n ufac t u r e
of oil, a n d  Fig.  1 3 6  s how s  t h e  s ton e  roller, fou r
fee t  in di a m e t e r  a n d  t wo  fee t  t hick, w hich  is r evolved
a bo u t  a  ve r tical axis  on  a  ci rc ul a r  s ton e  pl a t e ,  d r a w n
by a  do nk ey, c r u s hin g  t h e  ke r n els  p a r tly by  it s  w eig h t
a n d  p a r tly by a  t wis ting  m o tion,  for  t h e  a r m  u po n
w hich  t h e  rolle r  r evolves  is ve ry s ho r t .   Afte r
t h e  m e al  h a d  b e e n  g ro u n d  t h e  oil w a s  exp r e ss e d  in
e s s e n ti ally t h e  s a m e  w ay a s  t h a t  d e s c ribe d  for  t h e
co t ton  s e e d ,  b u t  t h e  b e a n  a n d  p e a n u t  c ak es  a r e  m a d e
m u c h  la r g e r  t h a n  t h e  co t to n  s e e d  c ak es ,  a bo u t  eigh t e e n
inch es  in  di a m e t e r  a n d  t h r e e  to  fou r  inch e s  t hick. 
Two of t h e s e  c ak e s  a r e  s e e n  in Fig.  1 3 7,  s t a n din g
on  e d g e  ou t side  t h e  mill in a n  o r d e rly cle a n  cou r t .  
I t  is in t his  for m  t h a t  b e a n  c ak e  is expo r t e d  in la rg e
q u a n ti ti es  to  diffe r e n t  p a r t s  of China ,  a n d  to  Japa n
in r e c e n t  ye a r s ,  for  u s e  a s  fe r tilizer, a n d  ve ry r ec e n tly
it  is b ein g  s hipp e d  to  E u ro p e  for  bo t h  s tock  food
a n d  fe r tilizer.

N o w h e r e  in t his  p rovinc e,  no r  fu r t h e r  no r t h,  did  w e
s e e  t h e  la rg e  t e r r a  co t t a ,  r e c e p t a cle s  so  ext e n sively
u s e d  in t h e  sou t h  for  s to ring  h u m a n  exc r e t a .  
In  t h e s e  d rye r  clim a t e s  so m e  m e t ho d  of d e sicc a tion
is p r a c tice d  a n d  w e  foun d  t h e  g a r d e n e r s  in t h e  vicinity
of Tsing t ao  wi th  q u a n ti ti es  of t h e  fe r tilize r  s t a ck e d
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u n d e r  m a t tin g  s h el t e r s  in  t h e  d e sicc a t e d  con di tion,
t his  b eing  finely p ulve rize d  in  on e  o r  a no t h e r  w ay
b efo r e  it  w a s  a p plied.   The  n ex t  illus t r a tion,
Fig.  1 3 8,  s how s  on e  of t h e s e  piles  b ein g  fit t e d  for
t h e  g a r d e n,  i ts  t h a t c h e d  s h el t e r  s t a n din g  b e hind  t h e
g r a n dfa t h e r  of a  ho u s e hold.   His  g r a n d so n  w a s
c a r rying  t h e  p r e p a r e d  fe r tilize r  to  t h e  g a r d e n  a r e a
s e e n  in Fig.  1 3 9,  w h e r e  t h e  fa th e r  w a s  working  it  in to
t h e  soil.  The  g r e a t e s t  p ain s  is t ak e n,  bo t h  in
r e d u cing  t h e  p rod uc t  to  a  fine  pow d e r  a n d  in  s p r e a din g
a n d  inco rpo r a tin g  it wi th  t h e  soil, for  on e  of t h ei r
m axims  of soil m a n a g e m e n t  is to  m a k e  e a c h  s q u a r e  foot
of field  o r  g a r d e n  t h e  e q u al  of eve ry o th e r  in  it s
pow e r  to  p ro d uc e.   In  t his  m a n n e r  e a c h  lit tl e
holding  is m a d e  to  yield  t h e  high e s t  r e t u r n s  pos sible
u n d e r  t h e  con di tions  t h e  h u s b a n d m a n  is a bl e  to  con t rol.

F ro m  on e  po r tion  of t h e  a r e a  b eing  fit t e d,  a  c rop
of a r t e misi a  h a d  b e e n  h a rve s t e d ,  giving  a  g ro s s  r e t u r n
a t  t h e  r a t e  of $ 7 3.19  p e r  a c r e ,  a n d  fro m  a no t h e r  leeks
h a d  b e e n  t ak e n,  b rin ging  a  g ro ss  r e t u r n  of $ 4 3.86
p e r  a c r e .   Chin e s e  cel e ry w a s  t h e  c rop  for  w hich
t h e  g ro u n d  w a s  b eing  fit t e d.
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The  a p plica tion  of soil a s  a  fe r tilize r  to  t h e  fields
of Chin a,  w h e t h e r  d e rive d  fro m  t h e  s u b soil o r  fro m
t h e  sil t s  a n d  o r g a nic  m a t t e r  of c a n al s  a n d  rive r s ,
m u s t  h ave  pl aye d  a n  impo r t a n t  p a r t  in t h e  p e r m a n e n cy
of a g ricul t u r e  in t h e  Fa r  E a s t ,  for  all s uc h  a d di tions
h ave  b e e n  posi tive  a c c r e tions  to  t h e  effec tive  soil,
inc r e a sin g  its  d e p t h  a n d  c a r rying  to  i t a ll pl a n t  food
ele m e n t s .   If no t  m o r e  t h a n  on e-h alf of t h e  w eig h t
of co m pos t  a p plied  to  t h e  fields  of S h a n t u n g  is hig hly
fe r tilize d  soil, t h e  r a t e s  of a p plica tion  obs e rve d
wo uld,  in  a  t ho us a n d  ye a r s ,  a d d  m o r e  t h a n  t wo  million
po u n d s  p e r  a c r e ,  a n d  t his  r e p r e s e n t s  a bo u t  t h e  volu m e
of soil w e  t u r n  wi th  t h e  plow in ou r  o r din a ry  tillag e
op e r a tions,  a n d  t his  a m o u n t  of good  soil m ay  c a r ry
m o r e  t h a n  6 0 0 0  po u n d s  of ni t ro g e n,  2 0 0 0  po u n ds  of
p hos p ho r u s  a n d  m o r e  t h a n  6 0,0 0 0  po u n d s  of po t a s siu m.

Whe n  w e  lef t  ou r  ho t el by ricks h a  for  t h e  s t e a m er,
r e t u r ning  to  S h a n g h ai,  w e  soon  obs e rve d  a  boy of t hi r t e e n
o r  fou r t e e n  ye a r s  a p p a r e n tly following,  so m e ti m es
a  li t tl e  a h e a d,  so m e ti m es  b e hind,  u s u ally ke e ping
t h e  sid e w alk b u t  sl acke nin g  hi s  p a c e  w h e n eve r  t h e
ricks h a  m a n  c a m e  to  a  w alk.  I t  w a s  a  full mile
to  t h e  w h a rf.  The  boy evide n tly kn e w  t h e  s ailing
sc h e d ule  a n d  judg e d  by t h e  valis e  in fron t ,  t h a t  w e
w e r e  to  t ak e  t h e  ou t-going  s t e a m e r  a n d  t h a t  h e  mig h t
pos sibly e a r n  two  c e n t s,  M exica n,  t h e  u s u al  fee  for
t aking  a  valise  a bo a r d  t h e  s t e a m er.  Twen ty m e n
a t  t h e  w h a rf mig h t  b e  w ai ting  for  t h e  job, b u t  h e
w a s  t aking  t h e  c h a n c e  wi th  t h e  mile  dow n  a n d  b ack  t h ro w n
in, a n d  all for  less  t h a n  on e  c e n t  in ou r  c u r r e n cy,
e q uivale n t  a t  t h e  tim e  to  a bo u t  tw e n ty “cas h”. 
As w e  n e a r e d  t h e  s t e a m e r  t h e  lad  close d  u p  b e hind
b u t  s t ron g  a n d  e a g e r  m e n  w e r e  w a tc hin g.   Twice
h e  w a s  ro u g hly t h r u s t  a side  a n d  b efo r e  t h e  r icks h a
s top p e d  a  m a n  of s t alw a r t  fr a m e  s eize d  t h e  valis e
a n d,  h a d  w e  no t  obs e rve d  t h e  boy t h us  u no b t r u sively
e n t e rin g  t h e  co m p e ti tion,  h e  would  h ave  h a d  only hi s
t rou ble  for  his  p ain s.   Thus  in t e n s e  w a s  t h e  s t r u g gle
h e r e  for  exis t e nc e  a n d  t h us  did  a  m e r e  lad  p u t  hi m s elf
effec tively in to  it.  Tru e  to  b r e e din g  a n d  ex a m ple
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h e  h a d  s p a r e d  no  labo r  to  win  a n d  w a s  s u r p ri s e d  b u t
g r a t eful to  r ec eive  m o r e  t h a n  h e  h a d  exp ec t e d .

XI

ORIE NTALS CROWD  B OT H  TIME A N D  SPACE
Tim e  is a  func tion  of eve ry  life  p roc e s s,  a s  it is
of eve ry p hysical, c h e mic al a n d  m e n t al  r e a c tion,  a n d
t h e  h u s b a n d m a n  is co m p elled  to  s h a p e  hi s  op e r a tions
so  a s  to  confor m  with  t h e  ti m e  r e q ui r e m e n t s  of his
c rops .   The  o rie n t al  fa r m e r  is a  tim e  e co no mize r
b eyon d  a ny o th er.  H e  u tilize s  t h e  fi r s t  a n d  las t
min u t e  a n d  all t h a t  a r e  b e t w e e n.   The  for eign e r
a c c us e s  t h e  Chin a m a n  of b ein g  alw ays  “long  on
ti m e”, n eve r  in  a  fr e t ,  n eve r  in a  h u r ry. 
And w hy s ho uld  h e  b e  w h e n  h e  lea d s  tim e  by t h e  for elock,
a n d  u s e s  all t h e r e  is?
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The  cus to m s  a n d  p r a c tice s  of t h e s e  Fa r t h e s t  E a s t  p eo ple
r e g a r din g  t h ei r  m a n ufac t u r e  of fe r tilize r s  in t h e
for m  of e a r t h  co m pos t s  for  t h ei r  fields,  a n d  t h ei r
u s e  of al t e r e d  s u bsoils  w hich  h ave  s e rve d  in t h ei r
k a n g s,  villag e  w alls  a n d  d w ellings,  a r e  all ins t a n c e s
w h e r e  t h ey p rofou n dly s ho r t e n  t h e  tim e  r e q ui r e d  in
t h e  field  to  affec t  t h e  n e c e s s a ry  c h e mic al, p hysic al
a n d  biologic al r e ac tions  w hic h  p ro d uc e  fro m  t h e m  pla n t
food  s u b s t a n c e s.   N o t  only do  t h ey  t h u s  inc r e a s e
t h ei r  tim e  a s s e t s ,  b u t  t h ey a d d,  in effec t ,  to  t h ei r
land  a r e a  by  p rod ucin g  t h e s e  ch a n g e s  ou t side  t h ei r
fields,  a t  t h e  s a m e  ti m e  giving  t h ei r  c ro ps  t h e  im m e dia t ely
a c tive  soil p ro d uc t s.

Their  co m pos t  p r a c tice s  h ave  b e e n  of t h e  g r e a t e s t
con s e q u e n c e  to  t h e m,  bo t h  in t h ei r  ex t r e m ely w e t ,
r ic e-c ul tu r e  m e t ho ds,  a n d  in t h ei r  “d ry-fa r min g”
p r a c tic e s,  w h e r e  t h e  soil m ois tu r e  is too  sc a n ty d u rin g
long  p e riods  to  p e r mi t  r a pid  fe r m e n t a tion  u n d e r  field
con di tions .   West e r n  a g ricul tu r alis t s  h ave  no t
s ufficien tly a p p r e ci a t e d  t h e  fac t  t h a t  t h e  m os t  r a pid
g row t h  of pl a n t  food  s u bs t a n c es  in t h e  soil c a n no t
occ u r  a t  t h e  s a m e  tim e  a n d  plac e  wi th  t h e  m o s t  r a pid
c rop  inc r e a s e ,  b e c a u s e  bo t h  p roc e s s e s  d r a w  u po n  t h e
av aila ble  soil m ois tu r e ,  soil ai r  a n d  soluble  po t a s siu m,
c alciu m, p hos p ho r u s  a n d  ni t ro g e n  co m po u n d s.   Wh e t h e r
t his  fund a m e n t al  p rinciple  of p r a c tical a g ricul tu r e
is w ri t t e n  in  t h ei r  li t e r a t u r e  o r  no t  it is m o s t  ind elibly
fixed  in t h ei r  p r a c tice.   If w e  a n d  t h ey c a n  p e r p e t u a t e
t h e  e s s e n ti als  of t hi s  p r a c tice  a t  a  la r g e  s aving  of
h u m a n  effo r t ,  o r  p e r p e t u ally s ec u r e  t h e  final r e s ul t
in  so m e  m o r e  exp e di tious  a n d  less  labo rious  w ay, m os t
impor t a n t  p ro g r e s s  will h ave  b e e n  m a d e .

Whe n  w e  w e n t  no r t h  to  t h e  S h a n t u n g  p rovinc e  t h e  Kiang s u
a n d  Ch ekia n g  fa r m e r s  w e r e  e n g a g e d  in a no t h e r  of t h ei r
ti m e  s aving  p r a c tice s,  a l so  involving  a  la r g e  a m o u n t
of h u m a n  labor.  This  w a s  t h e  pl a n tin g  of co t ton
in w h e a t  fields  b efor e  t h e  w h e a t  w a s  q ui t e  r e a dy to
h a rve s t .   In  t h e  s ec tions  of t h e s e  t wo  p rovince s
w hich  w e  visi t e d  m o s t  of t h e  w h e a t  a n d  b a rl ey w e r e
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sow e d  b ro a dc a s t  on  n a r row  r ais e d  lan ds ,  so m e  five
fee t  wid e,  wi t h  fu r row s  b e t w e e n,  af t e r  t h e  m a n n e r  s e e n
in Fig.  1 4 0,  s howing  a  r e s e rvoir  in t h e  im m e dia t e
fore g ro u n d,  on  w hos e  b a nk  is ins t alle d  on e  of t h e
fou r-m a n  foot-pow e r  ir riga tion  p u m p s  in u s e  to  flood
t h e  n u r s e ry  ric e  b e d  clos e  by  on  t h e  righ t .   The
n a r ro w  lan ds  of b ro a d c a s t e d  w h e a t  ex t e n d  b a ck  fro m
t h e  r e s e rvoi r  tow a r d  t h e  fa r m s t e a d s  w hich  do t  t h e
land sc a p e,  a n d  on  t h e  left  s t a n ds  on e  of t h e  p u m p
s h el t e r s  n e a r  t h e  c a n al  b a nk.

To s ave  tim e,  o r  len g t h e n  t h e  g rowing  s e a so n  of t h e
co t ton  w hich  w a s  to  follow, t his  s e e d  w a s  sow n  b ro a d c a s t
a m o n g  t h e  g r ain  on  t h e  s u rf ac e,  so m e  t e n  to  fifte e n
d ays  b efo r e  t h e  w h e a t  wo uld  b e  h a rves t e d .   To
cove r  t h e  s e e d  t h e  soil in t h e  fu r rows  b e t w e e n  t h e
b e d s  h a d  b e e n  s p a d e d  loos e  to  a  d e p t h  of fou r  o r  five
inch es ,  finely p ulve rized,  a n d  t h e n  wi th  a  s p a d e  w a s
eve nly sc a t t e r e d  ove r  t h e  b e d,  le t ting  it sif t  dow n
a m o n g  t h e  g r ain,  cove ring  t h e  s e e d.   This  loos e
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e a r t h,  so  a p plied,  a c t s  a s  a  m ulc h  to  cons e rve  t h e
c a pilla ry m ois t u r e ,  p e r mi t ting  t h e  soil to  b e co m e
s ufficien tly d a m p  to  g e r min a t e  t h e  s e e d  b efo r e  t h e
w h e a t  is h a rve s t e d .   The  n ex t  illus t r a tion,  Fig.
1 4 1,  is a  clos e r  view with  ou r  in t e r p r e t e r  s t a n din g
in a no t h e r  field of w h e a t  in w hich  cot ton  w a s  b eing
sow e d  April 2 2 n d  in t h e  m a n n e r  d e sc ribe d,  a n d  ye t
t h e  s t a n d  of g r ain  w a s  ve ry clos e  a n d  s ho uld e r  hig h,
m a king  it  no t  a n  e a sy  t a sk  ei t h e r  to  sow  t h e  s e e d
o r  to  sc a t t e r  s ufficien t  soil to  cove r  it.

Whe n  w e  h a d  r e t u r n e d  fro m  S h a n t u n g  t his  pi ec e  of g r ain
h a d  b e e n  h a rv es t e d ,  giving  a  yield  of 9 5.6  b u s h els
of w h e a t  a n d  3.5  tons  of s t r a w  p e r  a c r e ,  co m p u t e d
fro m  t h e  s t a t e m e n t  of t h e  ow n e r  t h a t  4 0 0  c a t ty  of
g r ain  a n d  5 0 0  c a t ty  of s t r a w  h a d  b e e n  t ak e n  fro m  t h e
b e d s  m e a s u rin g  4 0 5 0  s q u a r e  fee t.   On  t h e  m o r ning
of M ay 2 9 t h  t h e  p ho tog r a p h  for  Fig.  1 4 2  w a s  t ak e n,
s howing  t h e  s a m e  a r e a  af t e r  t h e  w h e a t  h a d  b e e n  h a rves t e d
a n d  t h e  co t to n  w a s  u p ,  t h e  you n g  pl a n t s  s howing  sligh tly
t h ro u g h  t h e  s ho r t  s t u b ble.   Thes e  b e d s  h a d  al r e a dy
b e e n  onc e  t r e a t e d  wi th  liquid  fe r tilizer.  A li t tl e
la t e r  t h e  pl a n t s  wo uld  b e  ho e d  a n d  t hinn e d  to  a  s t a n d
of a bo u t  on e  pl a n t  p e r  e a c h  s q u a r e  foot  of s u rfac e.  
The r e  w e r e  t hi r ty-s eve n  d ays  b e t w e e n  t h e  t akin g  of
t h e  t wo  p ho to g r a p h s,  a n d  ce r t ainly t hi r ty  d ays  h a d
b e e n  a d d e d  to  t h e  co t ton  c ro p  by t his  m e t ho d  of pl a n tin g,
ove r  w h a t  wo uld  h ave  b e e n  availa ble  if t h e  g r ain  h a d
b e e n  fir s t  h a rves t e d  a n d  t h e  field  fit t e d  b efo r e  pl a n ting,
It  will b e  obs e rve d  t h a t  t h e  co t ton  follows  t h e  w h e a t
wi tho u t  plowing,  b u t  t h e  soil w a s  d e e p,  n a t u r ally
op e n,  a n d  a  laye r  of n e a rly t wo  inc h e s  of loos e  e a r t h
h a d  b e e n  pl ac e d  ove r  t h e  s e e d  a t  t h e  ti m e  of pl a n tin g.  
Beside s,  t h e  g ro u n d  would  b e  d e e ply wo rk e d  wi th  t h e
t wo  o r  fou r  tin e d  ho e,  a t  t h e  ti m e  of t hinning.

S t a r ti ng  co t ton  in  t h e  w h e a t  in t h e  m a n n e r  d e sc rib e d
is b u t  a  s p e cial c a s e  of a  g e n e r al  p r a c tice  wid ely
in vogu e.   The  g rowing  of m ul tiple  c rops  is t h e
r ul e  t h ro u g ho u t  t h e s e  cou n t ri e s  w h e r eve r  t h e  clim a t e
p e r mi t s.   So m e ti m e s  a s  m a ny a s  t h r e e  c ro ps  occu py
t h e  s a m e  field  in r ec u r r e n t  r ow s,  b u t  of diffe r e n t
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d a t e s  of pla n ting  a n d  in diffe r e n t  s t a g e s  of m a t u ri ty. 
Refe r e n c e  h a s  b e e n  m a d e  to  t h e  ove rla p pin g  a n d  al t e r n a tion
of c uc u m b e r s  wi th  g r e e n s .   The  g e n e r al  p r ac tic e
of pl a n ting  n e a rly all c rops  in row s  lends  it s elf r e a dily
to  sys t e m s  of m ul tiple  c rop ping,  a n d  t h es e  to  t h e  fulles t
pos sible  u tiliza tion  of eve ry min u t e  of t h e  g ro wing
s e a so n  a n d  of t h e  ti m e  of t h e  fa mily in c a rin g  for
t h e  c ro ps.   In  t h e  field, Fig.  1 4 3,  a  c ro p  of
win t e r  w h e a t  w a s  n e a ring  m a t u ri ty, a  c rop  of win dso r
b e a n s  w a s  a bo u t  t wo-t hi r d s  g ro w n,  a n d  co t ton  h a d  jus t
b e e n  pla n t e d,  April 2 2 n d.   This field  h a d  b e e n
t h row n  in to  rid g e s  so m e  five fee t  wid e  wi th  a  t w elve
inch  fu r row  b e t w e e n  t h e m.   Two row s  of w h e a t  eigh t
inch es  wid e,  pl a n t e d  t wo  fee t  b e t w e e n  c e n t e r s  occu pied
t h e  c r e s t  of t h e  rid g e ,  le aving  a  s t rip  sixt e e n  inch e s
wid e,  s e e n  in t h e  u p p e r  s e c tion,  (1) for  tillag e ,
(2) t h e n  fe r tiliza tion  a n d  (3) finally t h e  row  of
co t ton  pla n t e d  jus t  b efo r e  t h e  w h e a t  w a s  h a rv es t e d .  
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Agains t  t h e  fu r row  on  e a c h  sid e  w a s  a  ro w  of windso r
b e a n s,  s e e n  in  t h e  lowe r  view, hiding  t h e  fu r row,
w hich  w a s  m a t u r e d  so m e  ti m e  af t e r  t h e  w h e a t  w a s  h a rv es t e d
a n d  b efor e  t h e  co t to n  w a s  ve ry la r g e .   A la t e
fall c rop  so m e ti m e s  follows  t h e  wind so r  b e a n s  af t e r
a  p e riod  of tillag e  a n d  fe r tiliza tion,  m a king  fou r
in on e  year.  With  s uc h  a  s ucc e s sion  fe r tiliza tion
for  e a c h  c ro p,  a n d  a n  a b u n d a n c e  of soil m ois t u r e  a r e
r e q ui r e d  to  give  t h e  la rg e s t  r e t u r n s  fro m  t h e  soil.

In  a no t h e r  pl a n  win t e r  w h e a t  o r  b a r l ey m ay  g ro w  side
by sid e  wi t h  a  g r e e n  c rop,  s uc h  a s  t h e  “Chin es e
clove r”  (Me dica go  d e n ticula t a ,  Willd.) for  soil
fe r tilizer, a s  w a s  t h e  c a s e  in  Fig.  1 4 4,  to  b e  t u r n e d
u n d e r  a n d  fe r tilize  for  a  c ro p  of co t ton  pla n t e d  in
row s  on  ei th e r  side  of a  c rop  of b a rl ey.  Afte r
t h e  b a rl ey h a d  b e e n  h a rv es t e d  t h e  g ro u n d  it occ u pie d
wo uld  b e  tilled  a n d  fu r t h e r  fe r tilize d,  a n d  w h e n  t h e
co t ton  w a s  n e a rin g  m a t u ri ty a  c rop  of r a p e  mig h t  b e
g row n,  fro m  w hich  “s al t e d  c a b b a g e” wo uld
b e  p r e p a r e d  for  win t e r  u s e .

M ul tiple  c rops  a r e  g row n  a s  fa r  no r t h  in Chihli a s
Tien t sin  a n d  Peking,  t h e s e  b eing  of t e n e s t  w h e a t ,  m aize,
la rg e  a n d  s m all mille t  a n d  soy b e a n s,  a n d  t his ,  too,
w h e r e  t h e  soil is les s  fe r tile  a n d  w h e r e  t h e  a n n u al
r ainfall is only a bo u t  t w e n ty-five  inch e s ,  t h e  r ainy
s e a so n  b e ginning  in  la t e  Jun e  o r  e a rly July, a n d  Fig.
1 4 5  s how s  on e  of t h e s e  fields  a s  it  a p p e a r e d  Jun e
1 4 t h,  w h e r e  t wo  ro w s  of w h e a t  a n d  t wo  of la r g e  mille t
w e r e  pl a n t e d  in  al t e r n a ting  p ai r s ,  t h e  ro w s  b eing
a bo u t  t w e n ty-eig h t  inch e s  a p a r t .   The  w h e a t  w a s
r e a dy to  h a rves t  b u t  t h e  s t r a w  w a s  u n u s u ally s ho r t
b ec a u s e  g ro wing  on  a  ligh t  s a n dy loa m  in a  s e a so n
of exc e p tion al  d ro u g h t ,  b u t  li t tl e  m o r e  t h a n  t wo  inch e s
of r ain  h aving  fallen  af t e r  Jan u a ry  1 s t  of t h a t  ye ar.

The  piles  of p ulve rize d  d ry-e a r t h  co m pos t  s e e n  b e t w e e n
t h e  row s  h a d  b e e n  b ro u g h t  for  u s e  on  t h e  g ro u n d  occ u pie d
by t h e  w h e a t  w h e n  t h a t  w a s  r e m ove d.   The  w h e a t
wo uld  b e  p ulled,  ti ed  in b u n dles,  t ak e n  to  t h e  villag e
a n d  t h e  roo t s  c u t  off, for  m a kin g  co m pos t ,  a s  in  Fig.
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1 4 6,  w hich  s how s  t h e  fa mily e n g a g e d  in c u t tin g  t h e
roo t s  fro m  t h e  s m all b u n dle s  of w h e a t ,  u sin g  a  long
s t r aig h t  knife  bla d e ,  fixed  a t  on e  e n d,  a n d  t h r u s t
dow n w a r d  u po n  t h e  b u n dle  wi t h  leve r  p r e s s u r e .  
The s e  roo ts ,  if no t  u s e d  a s  fuel, wo uld  b e  t r a n sfe r r e d
to  t h e  co m pos t  pi t  in t h e  e nclos u r e  s e e n  in Fig.  1 4 7,
w hos e  w alls  w e r e  b uil t  of e a r t h  b rick.   H e r e ,
wi th  a ny o t h e r  w a s t e  lit t er, m a n u r e  o r  a s h e s ,  t h ey
wo uld  b e  p e r mi t t e d  to  d ec ay u n d e r  w a t e r  u n til t h e  fibe r
h a d  b e e n  d e s t royed,  t h us  p e r mi t ting  it to  b e  inco rpo r a t e d
wi th  soil a n d  a p plied  to  t h e  fields,  r ich  in soluble
pla n t  food  a n d  in a  con di tion  w hich  wo uld  no t  in t e rfe r e
wi th  t h e  c a pilla ry m ove m e n t  of soil m ois t u r e,  t h e
wo rk  going  on  ou t side  t h e  field w h e r e  t h e  ch a n g e s
could  occ u r  u ni m p e d e d  a n d  wi thou t  in t e rfe ring  wit h
t h e  g ro wt h  of c ro ps  on  t h e  g ro u n d.
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In  t his  sys t e m  of co m bin e d  in t e r tillag e  a n d  m ul tiple
c rop pin g  t h e  o rie n t al  fa r m e r  t h u s  t ak e s  a dva n t a g e
of w h a t eve r  good  m ay  r e s ul t  fro m  ro t a tion  o r  s ucc e s sion
of c rops,  w h e t h e r  t h e s e  b e  p hysical, vito-c h e mic al
o r  biological.  If pl a n t s  a r e  m u t u ally h elpful
t h ro u g h  clos e  a s socia tion  of t h ei r  r oo t  sys t e m s  in
t h e  soil, a s  so m e  b elieve  m ay  b e  t h e  c a s e ,  t his  g rowing
of diffe r e n t  s p e ci e s  in  close  juxta posi tion  would
s e e m  to  p rovide  t h e  op po r t u ni ty, b u t  t h e  o th e r  a dva n t a g e s
w hich  h ave  b e e n  poin t e d  ou t  a r e  so  evid e n t  a n d  so
impor t a n t  t h a t  t h ey, r a t h e r  t h a n  t his,  h ave  do u b tle s s
led  to  t h e  p r ac tic e  of g rowing  diffe r e n t  c ro ps  in
clos e  r e c u r r e n t  r ow s.

XII

RICE CULTURE I N  THE ORIE NT
The  b a s al  food  c ro p  of t h e  p eo ple  of Chin a ,  Kore a
a n d  Jap a n  is r ice,  a n d  t h e  m e a n  cons u m p tion  in Jap a n,
for  t h e  five  yea r s  e n ding  1 9 0 6,  p e r  c a pi t a  a n d  p e r
a n n u m,  w a s  3 0 2  po u n d s.   Of Jap a n’s 1 7 5,42 8
s q u a r e  miles  s h e  d evot e d,  in 1 9 0 6,  1 2 ,85 6  to  t h e  ric e
c rop.   H e r  ave r a g e  yield  of w a t e r  r ice  on  1 2,53 4
s q u a r e  miles  exce e d e d  3 3  b u s h els  p e r  a c r e ,  a n d  t h e
d ry  lan d  ric e  ave r a g e d  1 8  b u s h els  p e r  a c r e  on  3 2 1
s q u a r e  miles.   In  t h e  H okk aido, a s  fa r  no r t h  a s
no r t h e r n  Illinois, Jap a n  h a rv es t e d  1,78 0,00 0  b u s h els
of w a t e r  r ic e  fro m  5 3,00 0  a c r e s .

In  Szec h w a n  p rovinc e,  Chin a,  Cons ul-Gen e r al  Hosie
plac e s  t h e  yield  of w a t e r  r ic e  on  t h e  plain s  lan d
a t  4 4  b u s h els  p e r  a c r e ,  a n d  t h a t  of t h e  d ry  lan d  rice
a t  2 2  b u s h els.   Da t a  give n  u s  in  Chin a  s how  a n
av e r a g e  yield  of 4 2  b u s h els  of w a t e r  r ice  p e r  a c r e ,
w hile  t h e  av e r a g e  yield  of w h e a t  w a s  2 5  b us h els  p e r
a c r e ,  t h e  no r m al yield  in Japa n  b ein g  a bo u t  1 7  b u s h els.

If t h e  rice  e a t e n  p e r  c a pi t a  in Chin a  p ro p e r  a n d  Kore a
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is e q u al  to  t h a t  in  Jap a n  t h e  a n n u al  cons u m p tion  for
t h e  t h r e e  n a tions,  u sin g  t h e  ro u n d  n u m b e r  3 0 0  po u n d s
p e r  c a pi t a  p e r  a n n u m,  wo uld  b e:  

             Pop ula tion.  
   Cons u m p tion.  
   Chin a      4 1 0,00 0,00 0     6 1,50 0,00 0
tons
   Kore a       1 2,00 0,0 00      1 , 80 0,00 0
tons
   Japa n       5 3,00 0,00 0      7 ,9 50
0 0 0  tons
               -----------------------
   Total     4 7 5,00 0,00 0     7 1,2 5 0,00 0
tons

If t h e  r a tio  of ir rig a t e d  to  d ry  land  rice  in Kore a
a n d  Chin a  p ro p e r  is t h e  s a m e  a s  t h a t  in Jap a n,  a n d
if t h e  m e a n  yield  of r ice  p e r  a c r e  in  t h e s e  cou n t ri e s
w e r e  for ty b us h els  for  t h e  w a t e r  r ice  a n d  t w e n ty b u s h els
for  t h e  d ry land  ric e,  t h e  a c r e a g e  r e q ui r e d  to  give
t his  p ro d uc tion  would  b e:  
Area .  
Wate r  r ic e,      Dry land  rice,
s q.  miles.        s q .  miles.  
In  Chin a         7 8,0 7 3             4 ,00 4
In  Kore a          2 , 28 5               1 1 7
In  Jap a n         1 2,5 3 4               3 2 1
-------           ------
S u m              9 2,8 92             4 , 44 2
Total           9 7 ,33 4
Ou r  obs e rva tions  alon g  t h e  fou r  h u n d r e d  miles  of r ailw ay
in Kore a  b e t w e e n  Antu n g,  S eo ul a n d  F u s a n,  s u g g e s t
t h a t  t h e  lan d  u n d e r  ric e  in t his  cou n t ry m u s t  b e  m o r e
r a t h e r  t h a n  less  t h a n  t h a t  co m p u t e d,  a n d  t h e  s q u a r e
miles  of c a n alize d  land  in Chin a,  a s  indica t e d  on  p a g e s
9 7  to  1 0 2,  wo uld  indica t e  a n  a c r e a g e  of r ice  for  h e r
q ui t e  a s  la r g e  a s  e s tim a t e d.
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In  t h e  t h r e e  m ain  isla n ds  of Japa n  m o r e  t h a n  fifty
p e r  c e n t  of t h e  c ul tiva t e d  land  p ro d u c e s  a  c ro p  of
w a t e r  r ic e  e a c h  ye a r  a n d  7.96  p e r  c e n t  of t h e  e n ti r e
land  a r e a  of t h e  E m pir e,  o mit ting  fa r-no r t h  Karafu to. 
In  For mos a  a n d  in so u t h e r n  Chin a  la rg e  a r e a s  p ro d uc e
t wo  c ro ps  e ac h  ye ar.  At t h e  la rg e  m e a n  yield
u s e d  in t h e  co m p u t a tion  t h e  e s ti m a t e d  a c r e a g e  of r ice
in Chin a  p ro p e r  a m o u n t s  to  5.9 3  p e r  ce n t  of h e r  to t al
a r e a  a n d  t hi s  is 7 4 3 3  s q u a r e  mile s  g r e a t e r  t h a n  t h e
a c r e a g e  of w h e a t  in t h e  U ni t e d  S t a t e s  in 1 9 0 7.  
Ou r  yield  of w h e a t ,  how ever, w a s  b u t  1 9 ,00 0,00 0  to ns,
w hile  Chin a’s ou t p u t  of r ic e  w a s  ce r t ainly do u ble
a n d  p rob a bly t h r e e  t im e s  t his  a m o u n t  fro m  n e a rly t h e
s a m e  a c r e a g e  of land; a n d  no t wi ths t a n ding  t his  la r g e
p ro d uc tion  p e r  a c r e ,  m o r e  t h a n  fifty p e r  c e n t ,  pos sibly
a s  hig h  a s  s eve n ty-five  p e r  c e n t ,  of t h e  s a m e  lan d
m a t u r e s  a t  le a s t  on e  o t h e r  c rop  t h e  s a m e  ye ar, a n d
m u c h  of t his  m ay  b e  w h e a t  o r  b a rl ey, bo t h  chi efly cons u m e d
a s  h u m a n  food.

H a d  t h e  Mo n golian  r a c e s  s p r e a d  to  a n d  d evelop e d  in
N o r t h  Ame rica  ins t e a d  of, o r  a s  w ell a s ,  in e a s t e r n
Asia,  t h e r e  mig h t  h av e  b e e n  a  Gr a n d  Ca n al, so m e t hing
a s  s u g g e s t e d  in  Fig.  1 4 8,  fro m  t h e  Rio Gr a n d e  to  t h e
m o u t h  of t h e  Ohio rive r  a n d  fro m  t h e  Missis sippi to
Ch es a p e ak e  Bay, cons ti t u tin g  m o r e  t h a n  t wo  t ho us a n d
miles  of inla n d  w a t e r-w ay, s e rving  co m m e r c e ,  holding
u p  a n d  r e dis t ribu ting  bo t h  t h e  r u n-off w a t e r  a n d  t h e
w a s ting  fe r tility of soil e rosion,  s p r e a din g  t h e m
ove r  2 0 0,00 0  s q u a r e  miles  of t ho ro u g hly c a n alized  co as t al
pl ains,  so  m a ny of w hich  a r e  now  impove ri sh e d  lands ,
m a d e  so  by t h e  in tole r a ble  w a s t e  of a  vau n t e d  civiliza tion.  
And w ho  s h all ven t u r e  to  e n u m e r a t e  t h e  inc r e a s e  in
t h e  ton n a g e  of s u g ar, b al e s  of co t ton,  s a cks  of r ice,
boxes  of o r a n g e s ,  b a s k e t s  of p e ac h e s ,  a n d  in  t h e  t r ainloa d s
of c a b b a g e,  to m a to e s  a n d  c ele ry s uc h  h u s b a n din g  wo uld
m a k e  possible  t h ro u g h  all tim e;  o r  n u m b e r  t h e  inc r e a s e d
millions  t h e s e  could  fee d  a n d  clo t h e?   We m ay
p ro hibi t  t h e  expo r t a tion  of ou r  p hos p ho r us ,  g rind
ou r  limes ton e,  a n d  a p ply t h e m  to  ou r  fields,  b u t  t his
alon e  is only t e m po rizing  wi th  t h e  fu tu r e .   The
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m o r e  w e  p ro d uc e,  t h e  m o r e  n u m e ro u s  ou r  millions,  t h e
fas t e r  m u s t  p r e s e n t  p r a c tic e s  s p e e d  t h e  w a s t e  to  t h e
s e a ,  fro m  w h e n c e  n ei t h e r  m o n ey no r  p r aye r  c a n  c all
t h e m  b a ck.

If t h e  U ni t e d  S t a t e s  is to  e n d u r e;  if w e  s h all p rojec t
ou r  hi s to ry ev e n  t h ro u g h  fou r  o r  five t hou s a n d  ye a r s
a s  t h e  Mo n golian  n a tions  h ave  don e,  a n d  if t h a t  hi s to ry
s h all b e  w ri t t e n  in con tinuo us  p e a c e ,  fr e e  fro m  p e riods
of wid e-s p r e a d  fa min e  o r  p e s til enc e,  t his  n a t ion  m u s t
o rie n t  it s elf; it m u s t  s q u a r e  i ts  p r a c tice s  wi th  a
con s e rv a tion  of r e so u r c e s  w hich  c a n  m a k e  e n d u r a n c e
pos sible.   In t e n sifying  c ul tu r al m e t ho ds  b u t  in t e nsifies
t h e  dig e s tion,  a s si mila tion  a n d  exh a u s tion  of t h e
s u rfac e  soil, fro m  w hich  life  s p rin gs.   M ul tiple
c rop pin g,  clos e r  s t a n d s  on  t h e  g ro u n d  a n d  s t ron g e r
g row t h,  all m e a n  t h e  t r a n s pi r a tion  of m u c h  m o r e  w a t e r
p e r  a c r e  t h ro u g h  t h e  c rops,  a n d  t his  c a n  only b e  r e n d e r e d
pos sible  t h ro u g h  a  r e dis t ribu tion  of t h e  r u n-off a n d
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t h e  a do p tion  of ir rig a tion  p r ac tice s  in h u mid  clim a t e s
w h e r e  w a t e r  exis t s  in a b u n d a n c e.   Soon e r  o r  la t e r
w e  m u s t  a do p t  a  n a tion al policy w hich  s h all m o r e  co m ple t ely
con s e rve  ou r  w a t e r  r e sou rc es ,  u tilizing  t h e m  no t  only
for  pow e r  a n d  t r a n s po r t a tion,  b u t  p ri m a rily for  t h e
m ain t e n a nc e  of soil fe r tili ty a n d  g r e a t e r  c rop  p rod uc tion
t h ro u g h  s u p ple m e n t al  i r rig a tion,  a n d  all t h e s e  g r e a t
n a tion al in t e r e s t s  s ho uld  b e  conside r e d  collec tively,
b ro a dly, a n d  wi th  a  view to  t h e  fulles t  a n d  b e s t  pos sible
coo r din a tion.   Chin a,  Kore a  a n d  Jap a n  long  a go
s t r uck  t h e  keyno t e  of p e r m a n e n t  a g ric ul tu r e  b u t  t h e
ti m e  h a s  now  co m e  w h e n  t h ey c a n  a n d  will m a k e  g r e a t
imp rove m e n t s ,  a n d  it r e m ains  for  u s  a n d  o t h e r  n a tions
to  p rofi t  by t h ei r  exp e ri e nc e,  to  a do p t  a n d  a d a p t
w h a t  is good  in t h ei r  p r ac tic e  a n d  h elp  in a  world
m ove m e n t  for  t h e  in t rod uc tion  of n e w  a n d  imp rove d
m e t ho ds.

In  s elec tin g  ric e  a s  t h ei r  s t a pl e  c rop;  in d eveloping
a n d  m ain t aining  t h ei r  sys t e m s  of co m bin e d  ir rig a tion
a n d  d r ain a g e,  no t wi t h s t a n ding  t h ey h ave  a  la r g e  s u m m e r
r ainfall; in t h ei r  sys t e m s  of m ul tiple  c ro p pin g;  in
t h ei r  ex t e n sive  a n d  p e r si s t e n t  u s e  of leg u m e s;  in
t h ei r  ro t a tions  for  g r e e n  m a n u r e  to  m ain t ain  t h e  h u m u s
of t h ei r  soils  a n d  for  co m pos ting;  a n d  in  t h e  al mos t
r eligious  fideli ty wi th  w hich  t h ey  h ave  r e t u r n e d  to
t h ei r  fields  eve ry  for m  of w a s t e  w hich  c a n  r e pl ac e
pla n t  food  r e m ove d  by t h e  c rop s,  t h e s e  n a tions  h ave
d e m o ns t r a t e d  a  g r a s p  of e s s e n ti als  a n d  of fun d a m e n t al
p rinciple s  w hic h  m ay  w ell c a us e  w e s t e r n  n a tions  to
p a u s e  a n d  r eflec t .

While  t his  cou n t ry  n e e d  no t  a n d  could  no t  now  a do p t
t h ei r  labo rious  m e t ho d s  of r ice  cul tu r e ,  a n d  w hile,
le t  u s  hop e,  t hos e  w ho  co m e  af t e r  u s  m ay  n eve r  b e
co m p elled  to  do  so,  it  is n ev e r t h el e s s  q ui t e  wo r t h
w hile  to  s t u dy, for  t h e  s ak e  of t h e  p rinciple s  involve d,
t h e  p r ac tic es  t h ey  h ave  b e e n  led  to  a do p t .

Gre a t  a s  is t h e  a c r e a g e  of land  in ric e  in t h e s e  cou n t rie s
b u t  li t tl e,  r el a tively, is of t h e  d ry land  typ e,  a n d
t h e  fields  u po n  w hich  m o s t  of t h e  rice  g row s  h ave
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all b e e n  g r a d e d  to  a  w a t e r  level a n d  s u r ro u n d e d  by
low, n a r row  r ais e d  ri m s,  s uc h  a s  m ay  b e  s e e n  in  Fig.
1 4 9  a n d  in Fig.  1 5 0,  w h e r e  t h r e e  m e n  a r e  a t  work  on
t h ei r  foot-pow e r  p u m p,  flooding  fields  p r e p a r a to ry
to  t r a n s pla n ting  t h e  ric e.   If t h e  cou n t ry w a s
no t  level t h e n  t h e  slope s  h av e  b e e n  g r a d e d  in to  ho rizon t al
t e r r ac e s  va rying  in  size  a c co r din g  to  t h e  s t e e p n e s s
of t h e  a r e a s  in  w hic h  t h ey w e r e  cu t .   We s a w  t h e s e
oft e n  no  la rg e r  t h a n  t h e  floor  of a  s m all r oo m, a n d
P rofes so r  Ross  info r m e d  m e  t h a t  h e  w alke d  p a s t  t hos e
in t h e  in t e rio r  of Chin a  no  la r g e r  t h a n  a  dining  t a ble
a n d  t h a t  h e  s a w  on e  b e a ring  it s  c ro p  of r ic e,  s u r ro u n d e d
by it s  r i m  a n d  holding  w a t er, ye t  b a r ely la r g e r  t h a n
a  good  n a pkin.   The  av e r a g e  a r e a  of t h e  p a d dy
field in Jap a n  is officially r e po r t e d  a t  1 .14  s e,
o r  a n  a r e a  of b u t  3 1  by  4 0  fee t .   Excluding  H okk aido,
For m os a  a n d  Kar afu to,  fifty-t h r e e  p e r  c e n t  of t h e
ir rig a t e d  r ic e  lan ds  in Jap a n  a r e  in allot m e n t s  s m alle r
t h a n  on e-eigh t h  of a n  a c r e ,  a n d  s eve n ty-fou r  p e r  c e n t
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of o th e r  c ul tiva t e d  lan ds  a r e  h eld  in a r e a s  les s  t h a n
on e-fou r t h  of a n  a c r e ,  a n d  e a c h  of t h e s e  m ay  b e  fu r t h e r
s u b divide d.   The  n ex t  t wo  illus t r a tions,  Figs.
1 5 1  a n d  1 5 2,  give  a  good  ide a  bo t h  of t h e  s m all size
of t h e  rice  fields  a n d  of t h e  t e r r acin g  w hich  h a s
b e e n  do n e  to  s e c u r e  t h e  w a t e r  level b a sin s.   The
ho us e  s t a n ding  n e a r  t h e  c e n t e r  of Fig.  1 5 1  is a  good
sc al e  for  judging  bo t h  t h e  size  of t h e  p a d die s  a n d
t h e  slop e  of t h e  valley.  The  dis t a nc e  b e t w e e n
t h e  row s  of r ice  is sc a r c ely on e  foot, h e nc e  cou n tin g
t h e s e  in t h e  for e g ro u n d  m ay  s e rve  a s  a no t h e r  m e a s u r e .  
The r e  a r e  m o r e  t h a n  t w e n ty lit tl e  fields  s how n  in t his
e n g r aving  in fron t  of t h e  ho u s e  a n d  r e a c hing  b u t  h alf
w ay to  it, a n d  t h e  ho u s e  w a s  les s  t h a n  five h u n d r e d
fee t  fro m  t h e  c a m e r a .

The r e  a r e  m o r e  t h a n  el eve n  t ho us a n d  s q u a r e  miles  of
fields  t h u s  g r a d e d  in t h e  t h r e e  m ain  isla n ds  of Japa n,
e a c h  p rovide d  wi th  ri ms,  wi t h  w a t e r  s u p ply a n d  d r ain a g e
c h a n n els,  a ll c a r efully ke p t  in  t h e  b e s t  of r e p air. 
The  m o r e  level a r e a s ,  too, in e a c h  of t h e  t h r e e  cou n t rie s,
h ave  b e e n  simila rly t h row n  in to  w a t e r  level b a sin s,
co m p a r a tively few of w hic h  cove r  la r g e  a r e a s ,  b ec a u s e
n e a rly alw ays  t h e  holdings  a r e  s m all.  All of
t h e  e a r t h  exc ava t e d  fro m  t h e  c a n als  a n d  d r ain a g e  ch a n n els
h a s  b e e n  leveled  ove r  t h e  fields  u nle s s  n e e d e d  for
levee s  o r  dikes,  so  t h a t  t h e  o rigin al labo r  of cons t r u c tion,
a d d e d  to  t h a t  of m ain t e n a n c e,  m a k e s  a  to t al  fa r  b eyond
ou r  co m p r e h e n sion  a n d  n e a rly all of it is t h e  p ro d uc t
of h u m a n  effo r t .

The  laying  ou t  a n d  s h a pin g  of so  m a ny fields  in to
t h e s e  level b a sins  b rin gs  to  t h e  t h r e e  n a tions  a n
e no r m o us  a g g r e g a t e  a n n u al  a s s e t ,  a  la rg e  p ro po r tion
of w hich  w e s t e r n  n a tions  a r e  no t  ye t  u tilizing.  
The  g r e a t e s t  g ain  co m e s  fro m  t h e  u nfailing  high e r
yields  m a d e  pos sible  by  p roviding  a n  a b u n d a nc e  of
w a t e r  t h ro u g h  w hich  m o r e  pl a n t  food  c a n  b e  u tilized,
t h u s  p roviding  hig h e r  ave r a g e  yields.   The  w a t e r s
u s e d,  co ming  a s  t h ey  do  la rg ely fro m  t h e  u n c ultiva t e d
hills a n d  m o u n t ain  lan ds,  c a r rying  bo t h  dis solved
a n d  s us p e n d e d  m a t t e r s ,  m a k e  posi tive  a n n u al  a d di tions
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of dis solved  limes ton e  a n d  pl a n t  food  el e m e n t s  to
t h e  fields  w hic h  in t h e  a g g r e g a t e  h ave  b e e n  ve ry la rg e ,
t h ro u g h  t h e  p e r si s t e n t  r e p e ti tions  w hich  h ave  p r evailed
for  c e n t u ri es.   If t h e  yea rly a p plica tion  of s uc h
w a t e r  to  t h e  ric e  fields  is b u t  sixt e e n  inc h e s,  a n d
t his  h a s  t h e  av e r a g e  co m posi tion  q uo t e d  by M e r rill
for  r ive r s  of N o r t h  Ame rica,  t aking  in to  a c co u n t  n ei t h e r
s us p e n d e d  m a t t e r  no r  t h e  a b so r p tion  of po t a s siu m  a n d
p hos p ho r u s  by  it,  e a c h  t e n  t ho us a n d  s q u a r e  miles  would
r e c eive,  di ssolved  in t h e  w a t er, s u b s t a nc e s  con t aining
so m e  1,4 0 0  tons  of p hos p ho r us;  2 3,00 0  tons  of po t a s siu m;
2 7,00 0  tons  of ni t rog e n;  a n d  4 8,0 00  to ns  of s ulp h ur. 
In  a d di tion,  t h e r e  a r e  b ro u g h t  to  t h e  fields  so m e
2 1 6,0 00  to ns  of dis solved  o r g a nic  m a t t e r  a n d  a  s till
la rg e r  w eigh t  of di ssolved  lime s to n e,  so  n e c e s s a ry
in n e u t r alizing  t h e  a cidi ty of soils, a m o u n tin g  to
1,22 1,00 0  tons;  a n d  s uc h  s avings  h ave  b e e n  m ai n t ain e d
in Chin a,  Kore a  a n d  Jap a n  on  m o r e  t h a n  five, a n d  pos sibly
m o r e  t h a n  nin e,  tim e s  t h e  t e n  t hou s a n d  s q u a r e  miles,
t h ro u g h  c e n t u ri e s.   The  p hos p ho r u s  t h us  t u r n e d
u po n  nin e ty t ho us a n d  s q u a r e  miles  wo uld  a g g r e g a t e
n e a rly t hi r t e e n  million  tons  in a  t ho us a n d  ye a r s ,  w hich
is les s  t h a n  t h e  t im e  t h e  p r a c tice  h a s  b e e n  m ain t ain e d,
a n d  is m o r e  p hos p ho r u s  t h a n  would  b e  c a r ri ed  in t h e
e n ti r e  rock  p hos p h a t e  t h u s  fa r  mi n e d  in t h e  U ni t e d
S t a t e s,  w e r e  it all s eve n ty-five p e r  c e n t  p u r e .
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The  c a n aliza tion  of fifty t ho us a n d  s q u a r e  miles  of
ou r  Gulf a n d  Atlan tic  coas t al pl ain,  a n d  t h e  u tiliza tion
on  t h e  fields  of t h e  sil t s  a n d  o r g a nic  m a t t er, tog e t h e r
wi th  t h e  w a t er, wo uld  m e a n  t u r ning  to  a ccou n t  a  vas t
ton n a g e  of pl a n t  food  w hich  is now  w a s ting  in to  t h e
s e a ,  a n d  a  co r r e s pon dingly g r e a t  inc r e a s e  of c ro p  yield.  
The r e  oug h t ,  a n d  it  wo uld  s e e m  t h e r e  m u s t  so m e  ti m e
b e  p rovide d  a  w ay for  s e n din g  to  t h e  s a n dy pl ains
of Flo rid a,  a n d  to  t h e  s a n dy land s  b e t w e e n  t h e r e  a n d
t h e  Mississippi, la rg e  volu m e s  of t h e  rich  sil t  a n d
o r g a nic  m a t t e r  fro m  t his  a n d  o th e r  r ive r s,  a sid e  fro m
t h a t  w hich  s ho uld  b e  a p plied  sys t e m a tic ally to  b uilding
a bove  flood  pl ain  t h e  lan ds  of t h e  d el t a  w hich  a r e
s u bjec t  to  ove rflow o r  a r e  too  low to  p e r mit  a d e q u a t e
d r ain a g e.

It  m ay  a p p e a r  to  so m e  t h a t  t h e  a p plica tion  of s uc h
la rg e  volu m e s  of w a t e r  to  fields,  e s p e cially in  cou n t ri e s
of h e avy r ainfall, m u s t  r e s ul t  in g r e a t  loss  of pl a n t
food  t h ro u g h  leac hing  a n d  s u rf ac e  d r ain a g e.   Bu t
u n d e r  t h e  r e m a rk a ble  p r a c tice s  of t h e s e  t h r e e  n a tions
t his  is c e r t ainly no t  t h e  c a s e  a n d  it  is highly im po r t a n t
t h a t  ou r  p eo ple  s ho uld  u n d e r s t a n d  a n d  a p p r eci a t e  t h e
p rinciple s  w hic h  u n d e rli e  t h e  p r a c tice s  t h ey  h ave
al mos t  u nifor mly a do p t e d  on  t h e  a r e a s  d evo t e d  to  rice
ir rig a tion.   In  t h e  fir s t  plac e ,  t h ei r  p a d dy fields
a r e  u n d e r-d r ain e d  so  t h a t  m o s t  of t h e  w a t e r  ei t h e r
leaves  t h e  soil t h ro u g h  t h e  c ro p,  by s u rf ac e  eva po r a tion,
o r  it  p e r cola t e s  t h ro u g h  t h e  s u bsoil in to  s h allow
d r ain s.   Whe n  w a t e r  is p a s s e d  di r ec tly fro m  on e
ric e  p a d dy to  a no t h e r  it  is u s u ally p e r mi t t e d  so m e
ti m e  af t e r  fe r tiliza tion,  w h e n  bo t h  soil a n d  c rop  h av e
h a d  ti m e  to  a p p ro p ri a t e  o r  fix t h e  soluble  pla n t  food
s u b s t a n c e s.   Besides  t hi s, w a t e r  is no t  t u r n e d
u po n  t h e  fields  u n til t h e  tim e  for  t r a n s pla n ting  t h e
ric e,  w h e n  t h e  pl a n t s  a r e  al r e a dy p rovid e d  wit h  a  s t r on g
roo t  sys t e m  a n d  a r e  c a p a ble  of a t  onc e  a p p ro p ri a ting
a ny soluble  pl a n t  food  w hich  m ay  d evelop  a bo u t  t h ei r
roo t s  o r  b e  c a r ri e d  dow n w a r d  ove r  t h e m.

Althou g h  t h e  d r ain s  a r e  of t h e  s u rfac e  typ e  a n d  b u t
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eig h t e e n  inc h e s  to  t h r e e  fee t  in d e p t h,  t h ey a r e  s ufficien tly
n u m e ro us  a n d  close  so  t h a t ,  a l t hou g h  t h e  soil is con tinuo usly
n e a rly filled  wi th  w a t er, t h e r e  is a  s t e a dy p e r cola tion
of t h e  fre s h,  fully a e r a t e d  w a t e r  c a r rying  a n  a b u n d a nc e
of oxyge n  in to  t h e  soil to  m e e t  t h e  n e e d s  of t h e  roo t s,
so  t h a t  w a t e r m elons,  e g g  pl a n t s,  m u s k  m elons  a n d  t a ro
a r e  g row n  in t h e  ro t a tions  on  t h e  s m all p a d die s  a m o n g
t h e  ir riga t e d  rice  af t e r  t h e  m a n n e r  s e e n  in  t h e  illus t r a tions.  
In  Fig.  1 5 3  e a c h  do u ble  row  of e g g  pl a n t s  is s e p a r a t e d
fro m  t h e  n ex t  by  a  n a r row  s h allow t r e n c h  w hich  con n ec t s
wi th  a  h e a d  d r ain  a n d  in  w hich  w a t e r  w a s  s t a n din g
wi thin  fou r t e e n  inc h e s  of t h e  s u rfac e.   The  s a m e
w a s  t r u e  in t h e  c a s e  of t h e  w a t e r m elons  s e e n  in Fig.
1 5 4,  w h e r e  t h e  vines  a r e  g rowing  on  a  t hick  laye r
of s t r a w  m ulch  w hic h  holds  t h e m  fro m  t h e  m ois t  soil
a n d  a c t s  to  cons e rve  w a t e r  by  di minishing  eva po r a tion
a n d,  t h ro u g h  d e c ay fro m  t h e  s u m m e r  r ain s  a n d  le ac hing,
s e rves  a s  fe r tilize r  for  t h e  c ro p.   In  Fig.  1 5 5
t h e  view is alon g  a  p a t h w ay s e p a r a tin g  t wo  h e a d  di tch es
b e t w e e n  a r e a s  in w a t e r m elons  a n d  t a ro,  c a r rying  t h e
d r ain a g e  w a t e r s  fro m  t h e  s eve r al  fu r rows  in to  t h e  m ai n
di tc h e s .   Althou g h  t h e  soil a p p e a r e d  w e t  t h e  pl a n t s
w e r e  vigo rous  a n d  h e al t hy, s e e ming  in no  w ay to  s uffe r
fro m  insufficie n t  d r ain a g e.
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The s e  p eo ple  h ave,  t h e r efo r e,  give n  effec tive  a t t e n tion
to  t h e  m a t t e r  of d r ain a g e  a s  w ell a s  i r rig a tion  a n d
a r e  looking  af t e r  possible  loss e s  of pla n t  food, a s
w ell a s  w ays  of s u p plying  it.  I t  is no t  alon e
w h e r e  rice  is g row n  t h a t  c ul tu r al  m e t ho d s  a r e  m a d e
to  cons e rve  soluble  pl a n t  food  a n d  to  r e d u c e  it s  loss
fro m  t h e  field, for  ve ry of te n,  w h e r e  flooding  is
no t  p r a c tice d,  s m all fields  a n d  b e d s ,  m a d e  q ui t e  level,
a r e  s u r ro u n d e d  by low r ai s e d  bo r d e r s  w hich  p e r mi t
no t  only t h e  w hole  of a ny r ain  to  b e  r e t ain e d  u po n
t h e  field  w h e n  so  d e si r e d,  b u t  it  is co m ple t ely di s t r ib u t e d
ove r  it,  t h us  c a u sing  t h e  w hole  soil to  b e  u nifo r mly
c h a r g e d  wi t h  m ois t u r e  a n d  p r ev e n tin g  w a s hing  fro m
on e  po r tion  of t h e  field to  a no t h er.  S uc h  p rovisions
a r e  s how n  in Figs.  1 3 3  a n d  1 3 8.

Ext e nsive  a s  is t h e  a c r e a g e  of ir riga t e d  rice  in  Chin a,
Kore a  a n d  Japa n,  n e a rly eve ry s p e a r  is t r a n s pla n t e d;
t h e  la r g e s t  a n d  b e s t  c ro p  possible,  r a t h e r  t h a n  t h e
lea s t  labo r  a n d  t ro u ble,  a s  is so  of t e n  t h e  c a s e  wi t h
u s ,  d e t e r mining  t h ei r  m e t ho ds  a n d  p r a c tic e s.   We
firs t  s a w  t h e  fit ting  of t h e  ric e  n u r s e ry b e d s  a t
Ca n to n  a n d  a g ain  n e a r  Kas hing  in Ch ekia n g  p rovince
on  t h e  fa r m  of M r s.  Wu, w hos e  ho m e s t e a d  is s e e n  in
Fig.  1 5 6.   S h e  h a d  co m e  wit h  h e r  h u s b a n d  fro m  Ning po
af t e r  t h e  r av a g e s  of t h e  Taiping  r e b ellion  h a d  s w e p t
fro m  t wo  p rovinc es  alon e  t w e n ty millions  of p eo ple
a n d  s e t tl e d  on  a  s m all a r e a  of t h e n  vac a t e d  lan d.  
As t h ey p ros p e r e d  t h ey  a d d e d  to  t h ei r  holding  by p u r c h a s e
u n til a bo u t  t w e n ty-five  a c r e s  w e r e  a c q ui r e d,  a n  a r e a
a bo u t  t e n  ti m e s  t h a t  pos s e s s e d  by t h e  u s u al  p ro s p e ro us
fa mily in  Chin a.   The  widow  w a s  m a n a gin g  h e r  pl ac e,
on e  of h e r  sons,  al t ho u g h  m a r ri e d,  b ein g  s till in
sc hool, t h e  d a u g h t e r-in-law living  wi th  h e r  m o t h e r-in-law
a n d  h elping  in t h e  ho m e.   H e r  field  h elp  d u rin g
t h e  s u m m e r  consis t e d  of s eve n  labo r e r s  a n d  s h e  ke p t
fou r  cows  for  t h e  plowing  a n d  p u m ping  of w a t e r  for
ir rig a tion.   The  w a g e s  of t h e  m e n  w e r e  a t  t h e
r a t e  of $ 2 4,  M exica n,  for  five  s u m m e r  m o n t h s,  tog e t h e r
wi th  t h ei r  m e als  w hich  w e r e  fou r  e a c h  d ay.  The
c a s h  ou tlay for  t h e  s eve n  m e n  w a s  t h u s  $ 1 4.4 5  of ou r
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c u r r e n cy p e r  m o n t h .   Ten ye a r s  b efo r e ,  s uc h  labo r
h a d  b e e n  $ 3 0  p e r  year, a s  co m p a r e d  wi t h  $ 5 0  a t  t h e
ti m e  of ou r  visi t,  o r  $ 1 2.9 0  a n d  $ 2 1.50  of ou r  cu r r e ncy,
r e s p e c tively.

H e r  u s u al  yields  of r ice  w e r e  t wo  piculs  p e r  m ow,
o r  t w e n ty-six a n d  t wo-t hi rd s  b u s h els  p e r  a c r e ,  a n d
a  w h e a t  c rop  yielding  h alf t hi s  a m o u n t,  o r  so m e  ot h er,
w a s  t ak e n  fro m  p a r t  of t h e  lan d  t h e  s a m e  s e a so n,  on e
fe r tiliza tion  a n s w e rin g  for  t h e  t wo  c rops .   S h e
s t a t e d  t h a t  h e r  a n n u al  exp e n s e  for  fe r tilize r s  p u rc h a s e d
w a s  u s u ally a bo u t  $ 6 0,  o r  $ 2 5.8 0  of ou r  c u r r e ncy. 
The  ho m e s t e a d  of M r s .  Wu, Fig.  1 5 6,  consis t s  of a
co m po u n d  in t h e  for m  of a  la rg e  q u a d r a n gle  s u r ro u n ding
a  cou r t  clos e d  on  t h e  so u t h  by  a  solid  w all eigh t  fee t
hig h.   The  s t r u c t u r e  is of e a r t h  b rick  wi th  t h e
roof t h a t c h e d  wit h  rice  s t r aw.
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Ou r  fir s t  visi t  h e r e  w a s  April 1 9 t h .   The  n u r s e ry
ric e  b e d s  h a d  b e e n  pl a n t e d  fou r  d ays,  sowing  s e e d
a t  t h e  r a t e  of t w e n ty b u s h els  p e r  a c r e.   The  soil
h a d  b e e n  ve ry c a r efully p r e p a r e d  a n d  hig hly fe r tilized,
t h e  las t  t r e a t m e n t  b eing  a  d r e s sing  of pl a n t  a s h e s
so  inco m ple t ely b u r n e d  a s  to  le ave  t h e  s u rf ac e  coal
bl ack.   The  s e e d ,  sc a t t e r e d  di r ec tly u po n  t h e
s u rfac e,  al mos t  co m ple t ely cove r e d  it a n d  h a d  b e e n
g e n tly b e a t e n  b a r ely in to  t h e  d r e s sin g  of a s h e s ,  u sing
a  wid e,  fla t-bo t to m  b a sk e t  for  t h e  p u r pos e .   E a c h
eve ning,  if t h e  nig h t  w a s  likely to  b e  cool, w a t e r
w a s  p u m p e d  ove r  t h e  b e d,  to  b e  wi th d r a w n  t h e  n ex t
d ay, if w a r m  a n d  s u n ny, p e r mi t ting  t h e  w a r m t h  to  b e
a b so r b e d  by t h e  bl ack  s u rfac e,  a n d  a  fr es h  s u p ply of
ai r  to  b e  d r a w n  in to  t h e  soil.

N e a rly a  m o n t h  la t er, M ay 1 4 t h,  a  s econ d  visi t  w a s
m a d e  to  t his  fa r m  a n d  on e  of t h e  n u r s e ry  b e d s  of r ice,
a s  it t h e n  a p p e a r e d ,  is s e e n  in  Fig.  1 5 9,  t h e  pl a n t s
b ein g  a bo u t  eig h t  inch e s  hig h  a n d  n e a ring  t h e  s t a g e
for  t r a n s pla n tin g.   The  field b eyond  t h e  b e d  h a d
al r e a dy b e e n  p a r tly flood e d  a n d  plow e d,  t u r ning  u n d e r
“Chines e  clove r” to  fe r m e n t  a s  g r e e n  m a n u r e ,
p r e p a r a to ry for  t h e  r ic e  t r a n s pla n ting.   On  t h e
opposi t e  sid e  of t h e  b e d  a n d  in fron t  of t h e  r e sid e nc e,
Fig.  1 5 6,  flooding  w a s  in p rog r e s s  in t h e  fu r row s
b e t w e e n  t h e  ridg e s  for m e d  af t e r  t h e  p r evious  c rop
of ric e  w a s  h a rv es t e d  a n d  u po n  w hich  t h e  c rop  of clove r
for  g r e e n  m a n u r e  w a s  g row n.   Im m e dia t ely a t  on e
e n d  of t h e  t wo  s e ri e s  of n u r s e ry  b e d s,  on e  of w hich
is s e e n  in Fig.  1 5 9,  w a s  t h e  p u m pin g  pl a n t  s e e n  in
Fig.  1 5 7,  u n d e r  a  t h a t c h e d  s h el t er, wi th  it s  t wo  p u m p s
ins t alled  a t  t h e  e n d  of a  w a t e r  ch a n n el  lea din g  fro m
t h e  c a n al.  On e  of t h e s e  wood e n  p u m p  po w e r s ,  wi th
t h e  blindfolde d  cow a t t a c h e d,  is r e p ro d uc e d  in Fig.
1 5 8  a n d  jus t  b eyon d  t h e  a ni m al’s h e a d  m ay b e
s e e n  t h e  long  h a n dle  dip p e r  to  w hich  r ef e r e nc e  h a s
b e e n  m a d e,  u s e d  for  collec ting  exc r e t a .

Mo r e  t h a n  a  m o n t h  is s ave d  for  m a t u ring  a n d  h a rv es ting
win t e r  a n d  e a r ly s p ring  c rops,  o r  in fi t ting  t h e  fields
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for  r ic e,  by t hi s  pl a n tin g  in  n u r s e ry  b e d s .   The
ir rig a tion  p e riod  for  m o s t  of t h e  land  is c u t  s ho r t
a  like  a mo u n t,  s aving  in  bo t h  w a t e r  a n d  tim e.  
I t  is c h e a p e r  a n d  e a sie r  to  highly fe r tilize  a n d  p r e p a r e
a  s m all a r e a  for  t h e  n u r s e ry, w hile  a t  t h e  s a m e  ti m e
m u c h  s t ro n g e r  a n d  m o r e  u nifor m  pla n t s  a r e  s ec u r e d
t h a n  wo uld  b e  pos sible  by sowing  in t h e  field. 
The  labo r  of w e e ding  a n d  c a rin g  for  t h e  pl a n t s  in  t h e
n u r s e ry  is fa r  less  t h a n  wo uld  b e  r e q ui r e d  in t h e
field.   I t  wo uld  b e  p r a c tic ally im possible  to
fit t h e  e n ti r e  r ic e  a r e a s  a s  e a r ly in t h e  s e a son  a s
t h e  n u r s e ry  b e d s  a r e  fit t e d,  for  t h e  g r e e n  m a n u r e  is
no t  ye t  g row n  a n d  ti m e  is r e q ui r e d  for  co m pos ting
o r  for  d e c aying, if plow e d  u n d e r  di r ec tly.  The
ric e  pl a n t s  in t h e  n u r s e ry  a r e  c a r ri e d  to  a  s t a g e  w h e n
t h ey a r e  s t ro n g  fee d e r s  a n d  w h e n  s e t  in to  t h e  n e wly
p r e p a r e d,  fe r tilized,  cle a n  soil of t h e  field  t h ey
a r e  r e a dy to  feed  s t ro n gly u n d e r  t h e s e  m os t  favor a ble
con di tions  Both  ti m e  a n d  s t r e n g t h  of pl a n t  a r e  t h u s
g ain e d  a n d  t h es e  p e ople  a r e  following  w h a t  would  a p p e a r
to  b e  t h e  b e s t  possible  p r a c tice s  u n d e r  t h ei r  con di tion
of s m all holdings  a n d  d e n s e  po p ula tion.
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With  ou r  b ro a d  fields,  ou r  m a c hin e ry a n d  few p eople,
t h ei r  sys t e m  a p p e a r s  to  u s  c r u d e  a n d  impossible,  b u t
c u t  ou r  holdings  to  t h e  size  of t h ei r s  a n d  t h e  s a m e
s t roke  m a k e s  ou r  m a c hin e ry, ev e n  ou r  plows,  s till
m o r e  im pos sible,  a n d  so  t h e  m o r e  on e  s t u dies  t h e  e nviron m e n t
of t h e s e  p eo ple,  t h u s  fa r  u n avoid a ble,  t h ei r  n u m b e r s ,
w h a t  t h ey  h av e  do n e  a n d  a r e  doing,  a g ain s t  w h a t  od ds
t h ey h ave  s ucc e e d e d,  t h e  m o r e  difficul t  it b e co m e s
to  s e e  w h a t  cou r s e  mig h t  h ave  b e e n  b e t t er.

H ow  full wi th  wo rk  is t h e  m o n t h  w hich  p r e c e d e s  t h e
t r a n s pla n tin g  of r ic e  h a s  b e e n  poin t e d  ou t,—t h e
m a king  of t h e  co m pos t  fe r tilize r;  h a rv es ting  t h e  w h e a t ,
r a p e  a n d  b e a n s;  dis t r ibu ting  t h e  co m pos t  ove r  t h e
fields,  a n d  t h ei r  flooding  a n d  plowing.   In  Fig.
1 6 0  on e  of t h e s e  fields  is s e e n  plow e d,  s moot h e d  a n d
n e a rly r e a dy for  t h e  pl a n t s .   The  t u r n e d  soil
h a d  b e e n  t ho ro u g hly p ulve rize d,  leveled  a n d  wo rk e d
to  t h e  consis t e ncy of m o r t ar, on  t h e  la r g e r  fields
wi th  on e  o r  a no t h e r  so r t  of h a r row, a s  s e e n  in  Figs .
1 6 0  a n d  1 6 1.   This  t ho ro u g h  p u d dling  of t h e  soil
p e r mi t s  t h e  pl a n t s  to  b e  q uickly s e t  a n d  p rovide s
con di tions  w hich  e n s u r e  im m e dia t e  p e rfec t  con t a c t  for
t h e  roo ts.

Whe n  t h e  fields  a r e  r e a dy wo m e n  r e p ai r  to  t h e  n u r s e ri e s
wi th  t h ei r  low fou r-legg e d  b a m boo  s tools, to  p ull
t h e  rice  pl a n t s,  c a r efully rin sing  t h e  soil fro m  t h e
roo t s ,  a n d  t h e n  ti e  t h e m  in to b u n dles  of a  size  e a sily
h a n dled  in t r a n s pla n tin g,  w hich  a r e  t h e n  di s t rib u t e d
in t h e  fields.

The  wo rk  of t r a n s pla n ting  m ay  b e  don e  by g ro u p s  of
fa milies  c h a n ging  wo rk, a  conside r a ble  n u m b e r  of t h e m
labo rin g  tog e t h e r  af t e r  t h e  m a n n e r  s e e n  in Fig.  1 6 3,
m a d e  fro m  fou r  s n a p  s ho t s  t ak e n  fro m  t h e  s a m e  poin t
a t  in t e rvals  of fift e e n  min u t e s .   Long  co r d s  w e r e
s t r e t c h e d  in t h e  rice  field  six fee t  a p a r t  a n d  e a c h
of t h e  s eve n  m e n  w a s  s e t ti ng  six ro ws  of r ic e  on e
foot  a p a r t ,  six to  eig h t  pla n t s  in a  hill, a n d  t h e
hills eig h t  o r  nin e  inch es  a p a r t  in  t h e  row.  The,
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b u n dle  w a s  h eld  in on e  h a n d  a n d  d ef tly, wi th  t h e  o t h er,
t h e  d e si r e d  n u m b e r  of pl a n t s  w e r e  s elec t e d  wi th  t h e
fing e r s  a t  t h e  roo t s,  s e p a r a t e d  fro m  t h e  r e s t  a n d,
wi th  a  single  t h r u s t ,  s e t  in pl ac e  in t h e  row. 
The r e  w a s  no  p a cking  of e a r t h  a bo u t  t h e  roo t s,  e a c h
hill b eing  s e t  wi th  a  single  m o tion,  w hich  follow e d
on e  a no t h e r  in q uick  s ucc e ssion,  co m ple tin g  on e  c ross
row  of six hills  af t e r  a no t h er.  The  m e n  m ove
b ackw a r d  a c ros s  t h e  field,  co m ple tin g  on e  e n ti r e  s ec tion,
tossing  t h e  u n u s e d  pl a n t s  in to  t h e  u n s e t  field. 
The n  r e s e t  t h e  line s  to  cove r  a no t h e r  s e c tion.  
We w e r e  told  t h a t  t h e  u s u al d ay’s wo rk  of t r a n s pla n ting,
for  a  m a n  u n d e r  t h e s e  con di tions,  af t e r  t h e  field  is
fit t e d  a n d  t h e  pl a n t s  a r e  b ro u g h t  to  hi m,  is t wo  m o w
or  on e-t hi r d  of a n  a c r e.   The  s eve n  m e n  in t his
g ro u p  would  t h us  s e t  t wo  a n d  a  t hi r d  a c r e s  p e r  d ay
a n d,  a t  t h e  w a g e  M r s.  Wu w a s  p aying, t h e  c a s h  ou tlay,
if t h e  h elp  w a s  hi r e d,  wo uld  b e  n e a rly 2 1  c e n t s  p e r
a c r e .   This  is m o r e  c h e a ply t h a n  w e  a r e  a bl e  to
s e t  c a b b a g e  a n d  tob acco  pl a n t s  wi th  ou r  b e s t  m a c hin e
m e t ho ds.   In  Jap a n,  a s  s e e n  in Figs.  1 6 4  a n d  1 6 5,
t h e  wo m e n  p a r t icip a t e  in  t h e  wo rk  of s e t tin g  t h e  pl a n t s
m o r e  t h a n  in Chin a.
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Afte r  t h e  rice  h a s  b e e n  t r a n s pla n t e d  it s  c a r e ,  u nlike
t h a t  of ou r  w h e a t  c ro p,  do e s  no t  c e a s e.   I t  m u s t
b e  ho e d,  fe r tilized  a n d  w a t e r e d.   To facili t a t e
t h e  w a t e rin g  all fields  h ave  b e e n  leveled,  c a n als,
di tc h e s  a n d  d r ains  p rovide d,  a n d  to  aid  in fe r tilizing
a n d  ho ein g,  t h e  s e t ting  h a s  b e e n  in row s  a n d  in hills
in  t h e  row.

The  firs t  working  of t h e  ric e  fields  af t e r  t h e  t r a n s pla n tin g,
a s  w e  s a w  it in Jap a n,  consis t e d  in s p a ding  b e t w e e n
t h e  hills wit h  a  fou r-tin e d  ho e,  a p p a r e n tly m o r e  for
loos e ning  t h e  soil a n d  a e r a tion  t h a n  for  killing  w e e d s.  
Afte r  t his  t r e a t m e n t  t h e  field  w a s  go n e  ove r  a g ain
in t h e  m a n n e r  s e e n  in  Fig.  1 6 6,  w h e r e  t h e  m a n  is u sing
his  b a r e  h a n d s  to  s moot h  a n d  level t h e  s ti r r e d  soil,
t aking  c a r e  to  e r a dica t e  eve ry  w e e d,  b u rying  t h e m
b e n e a t h  t h e  m u d,  a n d  to  s t r aigh t e n  e a c h  hill of ric e
a s  it is p a s s e d .   So m e ti m e s  t h e  fing e r s  a r e  a r m e d
wi th  b a m boo  cl aw s  to  facili t a t e  t h e  w e e din g.   M a c hin e ry
in t h e  for m  of r evolving  h a n d  c ul tiva to r s  is r e c e n tly
co ming  in to  u s e  in Jap a n,  a n d  two  m e n  u sing  t h e s e
a r e  s e e n  in Fig.  1 4.   In  t h e s e  c ul tiva to r s  t h e
t e e t h  a r e  m o u n t e d  on  a n  axle  so  a s  to  r evolve  a s  t h e
c ul tiva to r  is p u s h e d  alon g  t h e  row.

Fe r tiliza tion  for  t h e  rice  c ro p  r e c eives  t h e  g r e a t e s t
a t t e n tion  eve ryw h e r e  by t h es e  t h r e e  n a tions  a n d  in
no  di r e c tion  m o r e  t h a n  in m ain t aining  t h e  s to r e  of
o r g a nic  m a t t e r  in t h e  soil.  The  pink  clover,
to  w hich  r ef e r e nc e  h a s  b e e n  m a d e,  Fig s.  9 9  a n d  1 0 0,
is ex t e nsively sow e d  af t e r  a  c rop  of r ic e  is h a rves t e d
in t h e  fall a n d  co m e s  in to  full bloo m, r e a dy to  c u t
for  co m pos t  o r  to  t u r n  u n d e r  di r e c tly w h e n  t h e  ric e
fields  a r e  plow e d.   Eigh t e e n  to  t w e n ty to ns  of
t his  g r e e n  clove r  a r e  p ro d uc e d  p e r  a c r e ,  a n d  in Japa n
t his  is u s u ally a p plied  to  a bo u t  t h r e e  a c r e s ,  t h e
s t u b ble  a n d  roo t s  s e rving  for  t h e  field  p ro d ucing
t h e  clover, t h us  giving  a  d r e s sing  of six to  s eve n
tons  of g r e e n  m a n u r e  p e r  a c r e ,  c a r rying  no t  les s  t h a n
3 7  pou n d s  of po t a s siu m;  5  po u n d s  of p hos p ho r u s,  a n d
5 8  pou n d s  of ni t rog e n.
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Whe r e  t h e  fa milies  a r e  la r g e  a n d  t h e  holdings  s m all,
so  t h ey  c a n no t  s p a r e  roo m  to  g ro w  t h e  g r e e n  m a n u r e
c rop,  i t is g a t h e r e d  on  t h e  m o u n t ain,  w e e d  a n d  hill
land s,  o r  it  m ay  b e  c u t  in  t h e  c a n als.   On  ou r
bo a t  t rip  w e s t  fro m  Sooc how  t h e  las t  of M ay, m a ny bo a t s
w e r e  p a s s e d  c a r rying  tons  of t h e  long  g r e e n  ribbo n-like
g r a s s,  cu t  a n d  g a t h e r e d  fro m  t h e  bo t to m  of t h e  c a n al. 
To c u t  t his  g r a s s  m e n  w e r e  wo rking  to  t h ei r  a r m pi t s
in t h e  w a t e r  of t h e  c a n al, u sin g  a  c r e s c e n t-s h a p e d
knife  m o u n t e d  like  a n  a n c ho r  fro m  t h e  e n d  of a  1 6-foot
b a m boo  h a n dle.   This w a s  s hove d  forw a r d  alon g  t h e
bo t to m  of t h e  c a n al  a n d  t h e n  d r a w n  b ackw a r d,  cu t ting
t h e  g r a s s ,  w hich  ros e  to  t h e  s u rfac e  w h e r e  it  w a s
g a t h e r e d  u po n  t h e  bo a t s .   Or  m a t e ri al for  g r e e n
m a n u r e  m ay  b e  c u t  on  g r av e,  m o u n t ain  o r  hill land s,
a s  d e s c rib e d  u n d e r  Fig.  1 1 5.

The  s t r a w  of r ic e  a n d  o th e r  g r ain  a n d  t h e  s t e m s  of
a ny pl a n t  no t  u s a ble  a s  fuel m ay  al so  b e  wo rk e d  in to
t h e  m u d  of r ice  fields,  a s  m ay t h e  c h aff w hich  is
oft e n  sc a t t e r e d  u po n  t h e  w a t e r  af t e r  t h e  rice  is t r a n s pla n t e d ,
a s  in Fig.  1 6 8.
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Refe r e n c e  h a s  b e e n  m a d e  to  t h e  u tiliza tion  of w a s t e
of va rious  kinds  in t h e s e  cou n t ri e s  to  m ain t ain  t h e
p ro d uc tive  pow e r  of t h ei r  soils, b u t  it  is wo r t h  w hile,
in  t h e  in t e r e s t s  of w e s t e r n  n a tions,  a s  h elping  t h e m
to  r e alize  t h e  ul tim a t e  n e c e s si ty of s uc h  e cono mie s,
to  s t a t e  a g ain,  in m o r e  explicit  t e r m s,  w h a t  Jap a n
is doin g.   Dr. Kaw a g uc hi, of t h e  N a tion al Dep a r t m e n t
of Agricul tu r e  a n d  Co m m e r c e ,  t aking  his  d a t a  fro m
t h ei r  r e co r d s,  infor m e d  m e  t h a t  Jap a n  p ro d uc e d,  in
1 9 0 8,  a n d  a p plie d  to  h e r  fields,  2 3 ,85 0,29 5  to ns  of
h u m a n  m a n u r e;  2 2 ,81 2,78 7  to ns  of co m pos t;  a n d  s h e
impor t e d  7 5 3,07 4  to ns  of co m m e r cial fe r tilize r s,  7 0 0 0
of w hich  w e r e  p hos p h a t e s  in  on e  for m  o r  a no t h er. 
In  a d di tion  to  t h e s e  s h e  m u s t  h ave  a p plied  no t  les s
t h a n  1,40 4,0 00  tons  of fuel a s h e s  a n d  1 0,18 5,50 0  to ns
of g r e e n  m a n u r e  p rod uc t s  g ro w n  on  h e r  hill a n d  w e e d
land s,  a n d  all of t h e s e  a p plied  to  les s  t h a n  1 4,0 0 0,00 0
a c r e s  of c ul tiva t e d  field, a n d  it s ho uld  b e  e m p h a size d
t h a t  t hi s  is do n e  b e c a u s e  a s  ye t  t h ey  h av e  foun d  no
b e t t e r  w ay of p e r m a n e n tly m ain t aining  a  fe r tili ty c a p a ble
of fee ding  h e r  millions.

Beside s  fe r tilizing,  t r a n s pla n tin g  a n d  w e e ding  t h e
ric e  c rop  t h e r e  is t h e  e no r mo us  t a sk  of ir riga tion
to  b e  m ain t ain e d  u n til t h e  rice  is n e a rly m a t u r e d .  
M u c h  of t h e  w a t e r  u s e d  is lift ed  by  a ni m al pow e r  a n d
a  la rg e  s h a r e  of t his  is h u m a n.   Fig.  1 6 9  s how s
t wo Chine s e  m e n  in t h ei r  cool, c a p a cious,  now h e r e-to uc hin g
s u m m e r  t ro us e r s  flinging  w a t e r  wi th  t h e  s win ging  b a s k e t ,
a n d  it  is s u r p ri sing  t h e  a m o u n t  of w a t e r  w hich  m ay
b e  r ais e d  t h r e e  to  fou r  fee t  by  t his  m e a n s.   The
po r t a bl e  s pool windla ss,  in Figs.  2 7  a n d  1 2 3,  h a s  b e e n
d e sc rib e d,  a n d  Fig.  1 7 0  s how s  t h e  q u a d r a n g ular, con e-s h a p e d
b u ck e t  a n d  sw e e p  ext e n sively u s e d  in Chihli. 
This  m a n  w a s  s u p plying  w a t e r  s ufficien t  for  t h e  i r rig a tion
of h alf a n  a c r e ,  p e r  d ay, lifting  t h e  w a t e r  eig h t
fee t.

The  for m  of p u m p  m os t  u s e d  in  Chin a  a n d  t h e  foot-po w e r
for  wo rkin g  it  a r e  s e e n  in Fig.  1 7 1.   Thr e e  m e n
wo rking  a  si mila r  p u m p  a r e  s e e n  in Fig.  1 5 0,  a  clos e r
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view of t h r e e  m e n  wo rking  t h e  foot-pow e r  m ay  b e  s e e n
in Fig.  4 2  a n d  s till a no t h e r  s t a n d s  a djac e n t  to  a  s e rie s
of flood e d  fields  in Fig.  1 7 2.   Whe r e  t his  view
w a s  t ak e n  t h e  old  fa r m e r  info r m e d  u s  t h a t  t wo  m e n,
wi th  t his  p u m p,  lifting  w a t e r  t h r e e  fee t ,  w e r e  a bl e
to  cove r  t wo  m o w  of lan d  wit h  t h r e e  inch e s  of w a t e r
in t wo  ho u r s .   This  is a t  t h e  r a t e  of 2 .5  a c r e-inch e s
of w a t e r  p e r  t e n  ho u r s  p e r  m a n ,  a n d  for  1 2  to  1 5  c e n t s ,
ou r  c u r r e n cy, t h u s  m a kin g  sixt e e n  a c r e-inch es ,  o r
t h e  s e a son’s s u p ply of w a t er, cos t  7 7  to  9 6  c e n t s ,
w h e r e  coolie  labo r  is hi r e d  a n d  fed.   S uc h  is t h e
efficiency of h u m a n  pow e r  a p plied  to  t h e  Chin e s e  p u m p,
m e a s u r e d  in Americ a n  c u r r e ncy.

204



Page 122

This  p u m p  is si m ply a n  op e n  box t ro u g h  in w hich  t r av els
a  wood e n  ch ain  c a r rying  a  s e ri es  of loosely fit ting
bo a r d s  w hic h  r ai s e  t h e  w a t e r  fro m  t h e  c a n al, disch a r ging
it  in to  t h e  field.  The  size  of t h e  t rou g h  a n d
of t h e  b uck e t s  a r e  va ri ed  to  s ui t  t h e  pow e r  a p plied
a n d  t h e  a m o u n t  of w a t e r  to  b e  lift e d.   Cr u d e  a s
it  a p p e a r s  t h e r e  is no t hing  in  w e s t e r n  m a n ufac t u r e
t h a t  c a n  co m p e t e  wi th  it  in fir s t  cos t ,  m ai n t e n a n c e
o r  efficiency for  Chin es e  con di tions  a n d  no t hin g  is
m o r e  ch a r ac t e ri s tic  of all t h e s e  p eo ple  t h a n  t h ei r
efficien t ,  sim ple  a p plia nc e s  of all kinds,  w hich  t h ey
h ave  r e d u c e d  to  t h e  low es t  t e r m s  in eve ry fea t u r e
of cons t r uc tion  a n d  cos t.   The  g r e a t e s t  r e s ul t s
a r e  a c co m plish e d  by t h e  si m ple s t  m e a n s.   If a  c a n al
m u s t  b e  b ridg e d  a n d  it  is too  wid e  to  b e  cove r e d  by
a  single  s p a n,  t h e  Chine s e  e n gin e e r  m ay  e r e c t  it  a t
so m e  conve nie n t  pl ac e  a n d  t u r n  t h e  c a n al  u n d e r  it
w h e n  co m ple t e d .   This  w e  s a w  in t h e  c a s e  of a  n e w
r ailroa d  b ridg e  n e a r  S u n gkia n g.   The  b ridg e  w a s
co m ple t e d  a n d  t h e  w a t e r  h a d  jus t  b e e n  t u r n e d  u n d e r
it  a n d  w a s  b ein g  co m p elled  to  m a k e  it s  ow n  exc ava tion.  
Gre a t  exp e n s e  h a d  b e e n  s ave d  w hile  t r affic on  t h e
c a n al  h a d  no t  b e e n  obs t r uc t e d .

In  t h e  foot-pow e r  w h e el  of Jap a n  all g e a r in g  is elimin a t e d
a n d  t h e  m a n  w alks  t h e  p a d dle s  t h e m s elves,  a s  s e e n
in Fig.  1 7 3.   So m e  of t h e s e  w h e els  a r e  t e n  fee t
in  di a m e t er, d e p e n din g  u po n  t h e  h eig h t  t h e  w a t e r  m u s t
b e  lift e d.

Ir rig a tion  by a ni m al pow e r  is ex t e n sively p r a c tice d
in e ac h  of t h e  t h r e e  cou n t ri e s,  e m ploying  m os tly t h e
typ e  of pow e r  w h e el  s how n  in Fig.  1 5 8.   The  n ex t
illus t r a tion,  Fig.  1 7 4,  s how s  t h e  m o s t  co m m o n  typ e
of s h el t e r  s e e n  in  Ch ekia n g  a n d  Kian gs u  p rovinc es,
w hich  a r e  t h e r e  ve ry n u m e ro u s.   We cou n t e d  a s
m a ny  a s  for ty s uc h  s h el t e r s  in a  s e mi-ci rcle  of h alf
a  mile  r a dius.   They p rovide  co mfo r t  for  t h e  a ni m als
d u ring  bo t h  s u n s hin e  a n d  r ain,  for  u n d e r  no  con di tions
m u s t  t h e  w a t e r  b e  p e r mi t t e d  to  r u n  low on  t h e  rice
fields,  a n d  eve ryw h e r e  t h ei r  do m e s tic  a ni m als  r ec eive
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kind,  t ho u g h tful t r e a t m e n t .

In  t h e  less  level s ec tions ,  w h e r e  s t r e a m s  h ave  s ufficien t
fall, c u r r e n t  w h e els  a r e  in co m m o n  u s e,  c a r rying  b uck e t s
n e a r  t h ei r  ci r c u mfe r e nc e  a r r a n g e d  so  a s  to  fill w h e n
p a s sing  t h ro u g h  t h e  w a t er, a n d  to  e m p ty af t e r  r e a c hing
t h e  hig h e s t  level in to  a  r e c e p t a cl e  p rovide d  wi th
a  con d ui t  w hich  le ad s  t h e  w a t e r  to  t h e  field.  
In  Szec h w a n  p rovinc e  so m e  of t h e s e  cu r r e n t  w h e els
a r e  so  la r g e  a n d  g r a c efully cons t r u c t e d  a s  to  s t ro n gly
s u g g e s t  Fe r ri s  w h e els.   A view  of on e  of t h e s e
w e  a r e  p e r mi t t e d  to  p r e s e n t  in Fig.  1 7 5,  t h ro u g h  t h e
kind n e ss  of Rollin  T. Ch a m b e rlin  w ho  took t h e  p ho tog r a p h
fro m  w hich  t h e  e n g r aving  w a s  p r e p a r e d.   This  w h e el
w hich  w a s  so m e  for ty fee t  in di a m e t er, w a s  wo rking
w h e n  t h e  s n a p  s ho t  w a s  t ak e n,  r aising  t h e  w a t e r  a n d
po u rin g  it in to  t h e  ho rizon t al  t ro u g h  s e e n  n e a r  t h e
top  of t h e  w h e el, c a r ri e d  a t  t h e  s u m mit  of a  p ai r
of h e avy pole s  s t a n ding  on  t h e  fa r  sid e  of t h e  w h e el. 
F ro m  t his  t ro u g h,  le a ding  a w ay to  t h e  left  a bove  t h e
sky line,  is t h e  long  pip e,  consis ting  of b a m boo  s t e m s
joine d  tog e t h er, for  conveying  t h e  w a t e r  to  t h e  fields.
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Whe n  t h e  h a rve s t  tim e  h a s  co m e,  no t wi th s t a n ding  t h e
la rg e  a c r e a g e  of g r ain,  yielding  h u n d r e d s  of millions
of b u s h els,  t h e  s m all, wid ely sc a t t e r e d  holdings  a n d
t h e  s u rfac e  of t h e  fields  r e n d e r  all of ou r  m a c hin e
m e t ho ds  q ui t e  impossible.   Eve n  ou r  g r ain  c r a dle,
w hich  p r e c e d e d  t h e  r e a p er, wo uld  no t  do,  a n d  t h e  g r e a t
t a sk  is s till m e t  wit h  t h e  old-ti m e  sickle,  a s  s e e n
in Fig.  1 7 6,  c u t ting  t h e  ric e  hill by  hill, a s  it
w a s  t r a n s pla n t e d.

P r evious  to  t h e  ti m e  for  c u t ting,  af t e r  t h e  s e e d  is
w ell m a t u r e d,  t h e  w a t e r  is d r a w n  off a n d  t h e  lan d
p e r mi t t e d  to  d ry  a n d  h a r d e n.   The  r ainy s e a so n
is no t  ye t  ove r  a n d  m u c h  c a r e  m u s t  b e  exe r cis e d  in
c u rin g  t h e  c rop.   The  b u n dle s  m ay b e  s hocke d  in
row s  alon g  t h e  m a r gin s  of t h e  p a d die s,  a s  s e e n  in
Fig.  1 7 6,  o r  t h ey  m ay  b e  s u s p e n d e d,  h e a d s  do w n,  fro m
b a m boo  pole s  a s  s e e n  in Fig.  1 7 7.

The  t h r e s hing  is a cco m plish e d  by d r a win g  t h e  h e a d s
of t h e  rice  t h ro u g h  t h e  t e e t h  of a  m e t al  co m b  m o u n t e d
a s  s e e n  a t  t h e  ri gh t  in Fig.  1 7 8,  n e a r  t h e  lowe r  co r n er,
b e hind  t h e  b a sk e t ,  w h e r e  a  m a n  a n d  wo m a n  a r e  occ u pie d
in winnowin g  t h e  d u s t  a n d  c h aff fro m  t h e  g r ain  by
m e a n s  of a  la rg e  do u ble  fan.   Fan ning  mills  b uil t
on  t h e  p rinciple  of t hos e  u s e d  by ou r  fa r m e r s  a n d
clos ely r e s e m bling  t h e m  h ave  long  b e e n  u s e d  in  bo t h
Chin a  a n d  Japa n.   Afte r  t h e  rice  is t h r e s h e d  t h e
g r ain  m u s t  b e  h ulled  b efo re  i t c a n  s e rve  a s  food,
a n d  t h e  olde s t  a n d  sim ples t  m e t hod  of polishing  u s e d
by t h e  Jap a n e s e  is s e e n  in, Fig.  1 7 9,  w h e r e  t h e  fric tion
of t h e  g r ain  u po n  its elf do es  t h e  polishing.  
A q u a n ti ty of r ice  is pou r e d  in to  t h e  r e c e p t a cl e  w h e n,
wi th  h e avy blows,  t h e  long-h e a d e d  plun g e r  is d rive n
into  t h e  m a s s  of r ice,  t h u s  forcing  t h e  ke r n els  to
slide  ove r  on e  a no t h e r  u n til, by  t h ei r  a b r a sion,  t h e
d e si r e d  r e s ul t  is s e c u r e d .   The  s a m e  m e t ho d  of
polishing,  on  a  la rg e r  sc ale,  is a cco m plish e d  w h e r e
t h e  plu n g e r s  a r e  work e d  by t h e  w eig h t  of t h e  body,
a  s e ri es  of m e n  s t e p pin g  u po n  leve r  h a n dle s  of w eigh t e d
plu n g e r s,  r aising  t h e m  a n d  allowing  t h e m  to  fall u n d e r
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t h e  forc e  of t h e  w eigh t  a t t a c h e d.   Rec e n tly, ho w ever,
mills  work e d  by g a soline  e n gin es  a r e  in  op e r a tion  for
bo t h  h ulling  a n d  polishing,  in Jap a n.

The  m a ny u s e s  to  w hich  ric e  s t r a w  is p u t  in  t h e  e cono mies
of t h e s e  p eo ple  m a k e  it  al mos t  a s  impor t a n t  a s  t h e
ric e  i t s elf.  As food  a n d  b e d ding  for  c a t tl e  a n d
ho r s e s;  a s  t h a t c hing  m a t e ri al  for  d w ellings  a n d  o t h e r
s h el t e r s ;  a s  fuel; a s  a  m ulc h;  a s  a  sou rc e  of o r g a nic
m a t t e r  in t h e  soil, a n d  a s  a  fe r tilizer, i t r e p r e s e n t s
a  m o n ey valu e  w hich  is ve ry la rg e .   Besid es  t h e s e
ul tim a t e  u s e s  t h e  ric e  s t r a w  is ext e nsively e m ployed
in t h e  m a n ufac t u r e  of a r ticles  u s e d  in e no r m o us  q u a n ti ti es.  
I t  is e s ti m a t e d  t h a t  no t  les s  t h a n  1 8 8,70 0,00 0  b a g s
s uc h  a s  a r e  s e e n  in Fig s.  1 8 0  a n d  1 8 1,  wo r t h  $ 3,1 1 0,00 0
a r e  m a d e  a n n u ally fro m  t h e  rice  s t r a w  in Japa n,  for
h a n dling  3 4 6,1 50,0 0 0  b u s h els  of c e r e als  a n d  2 8,1 9 0,00 0
b u s h els  of b e a n s;  a n d  b e sid es  t h e s e ,  g r e a t  n u m b e r s
of b a g s  a r e  e m ploye d  in t r a n s po r tin g  fish  a n d  o th e r
p r e p a r e d  m a n u r e s .
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In  t h e  p r efec t u r e  of Hyogo, wi th  5 9 6  s q u a r e  miles
of fa r m  land,  a s  co m p a r e d  wi t h  Rhod e  Islan d’s
7 1 2  s q u a r e  miles,  Hyogo  fa r m e r s  p ro d uc e d  in 1 9 0 6,
on  2 6 5,04 0  a c r e s ,  1 0 ,58 4,00 0  b u s h els  of r ic e  wo r t h
$ 1 6,1 91,4 0 0,  s ec u ring  a n  av e r a g e  yield  of al mos t  for ty
b u s h els  p e r  a c r e  a n d  a  g ro s s  r e t u r n  of $ 6 1  for  t h e
g r ain  alon e.   In  a d di tion  to  t his,  t h e s e  fa r m e r s
g r e w  on  t h e  s a m e  lan d,  t h e  s a m e  s e a so n,  a t  le a s t  on e
o th e r  c ro p.   Whe r e  t his  w a s  b a rl ey t h e  av e r a g e
yield  exc e e d e d  t w e n ty-six b u s h els  p e r  a c r e ,  wo r t h
$ 1 7.

In  con n e c tion  wi th  t h ei r  fa r m  d u tie s  t h e s e  Jap a n e s e
fa milies  m a n ufac t u r e d ,  fro m  a  po r tion  of t h ei r  r ic e
s t r aw, a t  nig h t  a n d  d u rin g  t h e  leisu r e  ho u r s  of win t er,
8 ,98 0,00 0  piec e s  of m a t ti ng  a n d  n e t ting  of diffe r e n t
kinds  h aving  a  m a rk e t  value  of $ 2 6 2,00 0;  4 ,83 8,00 0
b a g s  wo r t h  $ 1 8 5,00 0;  8 ,74 2,00 0  slipp e r s  wo r t h  $ 3 4,0 0 0;
6,25 4,00 0  s a n d als  wor t h  $ 3 0,00 0;  a n d  misc ellan eo us
a r t icles  wo r t h  $ 6 4,0 00.   This is a  g ro ss  e a r nin g
of m o r e  t h a n  $ 2 1,00 0,0 00  fro m  el eve n  a n d  a  h alf tow ns hips
of fa r m  land  a n d  t h e  labo r  of t h e  fa r m e r s’ fa milies,
a n  ave r a g e  e a r ning  of, $ 8 0  p e r  a c r e  on  n e a rly t h r e e-fou r t h s
of t h e  fa r m  land  of t his  p r efec t u r e .   At t hi s  r a t e
t h r e e  of t h e  fou r  for ti es  of ou r  1 6 0-a c r e  fa r m s  s hould
b ring  a  g ro s s  a n n u al  inco m e  of $ 9,60 0  a n d  t h e  fou r t h
for ty s ho uld  p ay t h e  exp e n s e s.

At t h e  N a r a  Exp e ri m e n t  S t a tion  w e  w e r e  info r m e d  t h a t
t h e  m o n ey value  of a  good  c rop  of r ice  in  t h a t  p r efec t u r e
s ho uld  b e  pl ac e d  a t  nin e ty dolla r s  p e r  a c r e  for  t h e
g r ain  a n d  eigh t  dolla r s  for  t h e  u n m a n ufac t u r e d  s t r a w;
t hi r ty-six dolla r s  p e r  a c r e  for  t h e  c rop  of n a k e d
b a rl ey a n d  t wo  dolla r s  p e r  a c r e  for  t h e  s t r aw. 
The  fa r m e r s  h e r e  p r a c tice  a  r o t a tion  of r ice  a n d  b a rl ey
cove rin g  fou r  o r  five ye a r s ,  follow e d  by a  s u m m e r
c rop  of m elons,  wo r t h  $ 3 2 0  p e r  a c r e  a n d  so m e  o th e r
veg e t a ble  ins t e a d  of t h e  rice  on  t h e  fifth  o r  sixth
ye ar, wo r t h  eig h ty ye n  p e r  t a n,  o r  $ 1 6 0  p e r  a c r e .  
To s ec u r e  g r e e n  m a n u r e  for  fe r tilizing,  soy b e a n s
a r e  pl a n t e d  e a c h  yea r  in t h e  s p a c e  b e t w e e n  t h e  ro ws
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of b a rl ey, t h e  b a rl ey b ein g  pla n t e d  in N ove m b er. 
On e  w e ek  af t e r  t h e  b a rl ey is h a rves t e d  t h e  soy b e a n s ,
w hich  p ro d uc e  a  yield  of 1 6 0  ka n  p e r  t a n,  o r  5 2 9 0
po u n d s  p e r  a c r e ,  a r e  t u r n e d  u n d e r  a n d  t h e  g ro u n d  fit t e d
for  r ic e,  At t h e s e  r a t e s  t h e  N a r a  fa r m e r s  a r e  p ro d ucing
on  fou r-fifths  o r  five-sixth s  of t h ei r  r ice  lan ds
a  g ross  e a r nin g  of $ 1 3 6  p e r  a c r e  a n n u ally, a n d  on  t h e
o th e r  fifth  o r  sixth,  a n  e a r nin g  of $ 4 8 0  p e r  a c r e ,
no t  cou n ting  t h e  a n n u al  c rop  of soy b e a n s  u s e d  in
m ain t aining  t h e  ni t rog e n  a n d  o r g a nic  m a t t e r  in t h ei r
soils, a n d  no t  cou n tin g  t h ei r  e a r nin gs  fro m  ho m e  m a n ufac t u r e s .  
Ca n  t h e  fa r m e r s  of ou r  sou t h  Atlan tic  a n d  Gulf Coas t
s t a t e s ,  w hich  a r e  in  t h e  s a m e  la ti t u d e ,  so m e ti m e  a t t ain
to  t his  s t a n d a r d?   We s e e  no  r e a so n  w hy t h ey s ho uld
no t,  b u t  only wi th  t h e  b e s t  of ir rig a tion,  fe r tiliza tion
a n d  p rop e r  ro t a tion,  wi th  m ul tiple  c rop pin g.

XIII

S ILK CULTURE
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Anot h e r  of t h e  g r e a t  a n d  in  so m e  w ays  on e  of t h e  m o s t
r e m a rk a ble  indus t rie s  of t h e  Ori en t  is t h a t  of silk
p ro d uc tion,  a n d  its  m a n ufac t u r e  in to  t h e  m o s t  exq uisi t e
a n d  b e a u tiful fab ric s  in t h e  world.   Re m a rk a ble
for  i t s  m a g ni t u d e;  for  h aving  h a d  it s  bi r t h plac e  a p p a r e n tly
in oldes t  China ,  a t  le a s t  2 6 0 0  ye a r s  B. C.; for  h aving
b e e n  foun d e d  on  t h e  do m e s tic a tion  of a  wild inse c t
of t h e  woods;  a n d  for  h aving  lived  t h ro u g h  m o r e  t h a n
fou r  t ho us a n d  ye a r s,  exp a n din g  u n til a  $ 1,00 0,00 0
c a r go  of t h e  p rod uc t  h a s  b e e n  laid  dow n  on  ou r  w e s t e r n
co a s t  a t  on e  tim e  a n d  r u s h e d  by s p e ci al fas t  exp r e s s
to  N e w  York City for  t h e  Ch ris t m a s  t r a d e .

Jap a n  p ro d uc e d  in 1 9 0 7  2 6,0 7 2,00 0  po u n d s  of r a w  silk
fro m  1 7,15 4,00 0  b u s h els  of cocoons,  fee din g  t h e  silkwor m s
fro m  m ulb e r ry  leaves  g ro w n  on  9 5 7,56 0  a c r e s .  
At t h e  expo r t  s elling  p rice  of t his  silk in Jap a n
t h e  c ro p  r e p r e s e n t s  a  m o n ey value  of $ 1 2 4,0 0 0,00 0,
o r  m o r e  t h a n  t wo  dolla r s  p e r  c a pi t a  for  t h e  e n ti r e
pop ula tion  of t h e  E m pi r e;  a n d  e n g a g e d  in t h e  c a r e
of t h e  silkwor m s,  a s  s e e n  in Figs.  1 8 4,  1 8 5,  1 8 6  a n d
1 8 7,  t h e r e  w e r e ,  in  1 9 0 6,  1 ,40 7,76 6  fa milies  o r  so m e
7,00 0,00 0  p eo ple.

Rich a r d’s g eo g r a p hy of t h e  Chines e  E m pir e  pl ac es
t h e  to t al  expo r t  of r a w  silk to  all cou n t ri e s,  fro m
Chin a,  in  1 9 0 5,  a t  3 0,41 3,2 00  po u n d s,  a n d  t his , a t
t h e  Jap a n e s e  expo r t  p rice,  r e p r e s e n t s  a  value  of $ 1 4 5,00 0,0 00.  
Rich a r d  al so  s t a t e s  t h a t  t h e  value  of t h e  a n n u al  Chin e s e
expo r t  of silk to  F r a n c e  a m o u n t s  to  1 0,00 0,00 0  po u n ds
s t e rling  a n d  t h a t  t his  is b u t  t w elve  p e r  c e n t  of t h e
to t al, fro m  w hich  it  a p p e a r s  t h a t  h e r  to t al  expo r t
alon e  r e a c h e s  a  value  n e a r  $ 4 0 0,00 0,00 0.

The  u s e  of silk in  w e a ring  a p p a r el  is m o r e  g e n e r al
a m o n g  t h e  Chin es e  t h a n  a m o n g  t h e  Jap a n e s e ,  a n d  wi th
Chin a’s eig h tfold g r e a t e r  po p ula tion,  t h e  ho m e
con s u m p tion  of silk m u s t  b e  la r g e  inde e d  a n d  h e r  a n n u al
p ro d uc tion  m u s t  m u c h  exc e e d  t h a t  of Jap a n.   Hosi e
plac e s  t h e  ou t p u t  of r a w  silk in  Szec h w a n  a t  5 , 43 9,50 0
po u n d s,  w hich  is n e a rly a  q u a r t e r  of t h e  to t al  ou t p u t
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of Jap a n,  a n d  silk is ex t e nsively g row n  in eigh t  o t h e r
p rovinc es ,  w hich  tog e t h e r  h ave  a n  a r e a  n e a rly fivefold
t h a t  of Japa n.   I t  wo uld  a p p e ar, t h e r efo r e,  t h a t
a  low e s ti m a t e  of Chin a’s  a n n u al  p rod uc tion  of
r a w  silk m u s t  b e  so m e  1 2 0,0 00,0 0 0  po u n d s,  a n d  t his ,
wi th  t h e  ou t p u t  of Jap a n  a n d  Kore a,  wo uld  m a k e  a  p ro d uc t
for  t h e  t h r e e  cou n t rie s  p ro b a bly exc e e ding  1 5 0,0 00,0 0 0
po u n d s  a n n u ally, r e p r e s e n ting  a  to t al  value  of p e r h a p s
$ 7 0 0,00 0,00 0;  q ui t e  e q u alling  in valu e  t h e  w h e a t  c rop
of t h e  U ni t e d  S t a t e s ,  b u t  p ro d uc e d  on  les s  t h a n  on e-eig h t h
of t h e  a r e a .

Accor din g  to  t h e  obs e rva tions  of Cou n t  Dan dola,  t h e
wo r m s  w hich  con t ribu t e  to  t his  vas t  e a r nin g  a r e  so
s m all t h a t  so m e  7 0 0,0 0 0  of t h e m  w eig h  a t  h a t c hin g
only on e  po u n d,  b u t  t h ey g ro w  ve ry r a pidly, s h e d  t h ei r
skins  fou r  t im e s,  w eighing  1 5  po u n d s  a t  t h e  t im e  of
t h e  fir s t  m o ul t ,  9 4  po u n d s  a t  t h e  s eco n d,  4 0 0  po u n d s
a t  t h e  t hi rd,  1 6 2 8  po u n d s  a t  t h e  fou r t h  m o ul ting  a n d
w h e n  m a t u r e  h ave  co m e  to  w eigh  n e a rly five  tons—9 5 0 0
po u n d s.   Bu t  in m a king  t his  g ro wt h  d u rin g  a bo u t
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t hi r ty-six d ays,  a c co r din g  to  Pa ton,  t h e  7 0 0,00 0  wo r m s
h ave  e a t e n  1 0 5  po u n d s  by t h e  ti m e  of t h e  fir s t  m o ul t;
3 1 5  po u n d s  by t h e  s eco n d;  1 0 5 0  po u n ds  by t h e  t hi rd;
3 1 5 0  po u n d s  by  t h e  fou r t h,  a n d  in t h e  final p e riod,
b efo r e  s pin nin g,  1 9,21 5  po u n ds,  t h us  cons u min g  in
all n e a r ly t w elve  tons  of m ulb e r ry  leaves  in p ro d ucing
n e a rly five  tons  of live  w eigh t ,  o r  a t  t h e  r a t e  of
t wo  a n d  a  h alf pou n d s  of g r e e n  leaf to  on e  po u n d  of
g row t h.

Accor din g  to  Pa ton,  t h e  cocoons  fro m  t h e  7 0 0,0 0 0  wo r m s
wo uld  w eigh  b e t w e e n  1 4 0 0  a n d  2 1 0 0  po u n ds  a n d  t h e s e ,
a c co r din g  to  t h e  obs e rva tions  of Hosie  in  t h e  p rovince
of Szec h w a n,  would  yield  a bo u t  on e-t w elfth  t h ei r  w eigh t
of r a w  silk.  On  t his  b a si s  t h e  on e  po u n d  of wor m s
h a t c h e d  fro m  t h e  e g g s  wo uld  yield  b e t w e e n  1 1 6  a n d  1 7 5
po u n d s  of r a w  silk, wor t h,  a t  t h e  Jap a n e s e  expo r t
p ric e  for  1 9 0 7,  b e t w e e n  $ 5 5 0  a n d  $ 8 3 2,  a n d  1 6 4  po u n d s
of g r e e n  m ulb e r ry le ave s  would  b e  r e q ui r e d  to  p ro d uc e
a  pou n d  of silk.

A Chin es e  b a nk e r  in Ch ekia n g  p rovinc e,  wi th  w ho m  w e
t alke d,  s t a t e d  t h a t  t h e  youn g  wo r m s  w hich  wo uld  h a t c h
fro m  t h e  e g g s  s p r e a d  on  a  s h e e t  of p a p e r  t w elve  by
eig h t e e n  inc h e s  wo uld  cons u m e,  in co ming  to  m a t u ri ty,
2 6 6 0  po u n d s  of m ulb e r ry  le aves  a n d  would  s pin  2 1.6
po u n d s  of silk.  This is a t  t h e  r a t e  of 1 2 3  po u n d s
of leaves  to  on e  pou n d  of silk.  The  Japa n e s e
c rop  for  1 9 0 7,  2 6,07 2,00 0  pou n d s,  p ro d uc e d  on  9 5 7,56 0
a c r e s ,  is a  m e a n  yield  of 2 7.23  pou n d s  of r a w  silk
p e r  a c r e  of m ulb e r ri e s,  a n d  t hi s  wo uld  r e q ui r e  a  m e a n
yield  of 4 4 6 5  po u n ds  of g r e e n  m ulb e r ry  le aves  p e r
a c r e ,  a t  t h e  r a t e  of 1 6 4  po u n d s  p e r  po u n d  of silk.

Or din a ry silk in t h e s e  cou n t ri e s  is p ro d uc e d  la r g ely
fro m  t h r e e  va ri e ti e s  of m ulb e r ri e s,  a n d  fro m  t h e m
t h e r e  m ay b e  t h r e e  pickings  of leaves  for  t h e  r e a ring
of a  s p rin g,  s u m m e r  a n d  a u t u m n  c ro p  of silk. 
We le a r n e d  a t  t h e  N a goya  Exp e ri m e n t  S t a tion,  Jap a n,
t h a t  t h e r e  good  s p rin g  yields  of m ulb e r ry le aves  a r e
a t  t h e  r a t e  of 4 0 0  k a n,  t h e  s e con d  c rop,  1 5 0  k a n,
a n d  t h e  t hi rd  c rop,  2 5 0  ka n  p e r  t a n ,  m a kin g  a  to t al
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yield  of ove r  t hi r t e e n  to ns  of g r e e n  leaves  p e r  a c r e .  
This, ho w ever, s e e m s  to  b e  m a t e ri ally hig h e r  t h a n  t h e
av e r a g e  for  t h e  E m pi r e.

In  Fig.  1 8 8  is a  n e a r  view of a  m ulb e r ry  o rc h a r d  in
Ch ekian g  p rovinc e,  w hic h  h a s  b e e n  ve ry h e avily fe r tilized
wi th  c a n al  m u d,  a n d  w hich  w a s  a t  t h e  s t a g e  for  c u t tin g
t h e  leaves  to  fee d  t h e  fir s t  c ro p  of silkwor m s.  
A b u n dle  of c u t  limbs  is in  t h e  c ro t c h  of t h e  fron t
t r e e  in t h e  view.  Thos e  w ho  r ais e  m ulb e r ry leaves
a r e  no t  u s u ally t h e  fee d e r s  of t h e  silkwor m s  a n d  t h e
leaves  fro m  t his  o r ch a r d  w e r e  b eing  sold  a t  on e  dollar,
M exic a n,  p e r  pic ul, o r  3 2.25  ce n t s  p e r  on e  h u n d r e d
po u n d s.   The  s a m e  p rice  w a s  b ein g  p aid  a  w e e k  la t e r
in  t h e  vicini ty of N a nking,  Kian gs u  p rovinc e.
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The  m ulb e r ry t r e e s ,  a s  t h ey  a p p e a r  b efo r e  co ming  in to
leaf in  t h e  e a r ly s p ring,  m ay b e  s e e n  in Fig.  1 8 9.  
The  long  limbs  a r e  t h e  s hoo ts  of t h e  las t  ye a r’s
g row t h,  fro m  w hich  a t  le a s t  on e  c rop  of leaves  h a d
b e e n  picke d,  a n d  in h e al thy o rc h a r d s  t h ey m ay h av e
a  len g t h  of t wo  to  t h r e e  fee t.   An o rc h a r d  fro m
a  po r tion  of w hich  t h e  limbs  h a d  jus t  b e e n  c u t ,  p r e s e n t e d
t h e  a p p e a r a n c e  s e e n  in  Fig.  1 9 0.   The s e  t r e e s
w e r e  t w elve  to  fift e e n  ye a r s  old  a n d  t h e  e nl a r g e m e n t s
on  t h e  e n d s  of t h e  limbs  r e s ul t e d  fro m  t h e  fre q u e n t
p r u nin g,  ye a r  af t e r  ye ar, a t  n e a rly t h e  s a m e  pl ac e .  
The  g ro u n d  u n d e r  t h e s e  t r e e s  w a s  t hickly cove r e d  wi th
a  g row t h  of pink  clove r  jus t  co min g  in to  bloo m,  w hic h
wo uld  b e  s p a d e d  in to  t h e  soil, p roviding  ni t ro g e n  a n d
o r g a nic  m a t t er, w hos e  d ec ay wo uld  libe r a t e  po t a s h,
p hos p ho r u s  a n d  o t h e r  min e r al  pl a n t  food  el e m e n t s  for
t h e  c ro p.

In  Fig.  1 9 1  t h r e e  row s  of m ulb e r ry  t r e e s ,  pl a n t e d
fou r  fee t  a p a r t ,  s t a n d  on  a  n a r ro w  e m b a nk m e n t  r ai s e d
fou r  fee t ,  p a r tly t h rou g h  a dju s ting  t h e  s u r ro u n din g
fields  for  r ic e,  a n d  p a r tly by a d di tions  of c a n al
m u d  u s e d  a s  a  fe r tilizer.  On  ei t h e r  side  of t h e
m ulb e r ri e s  is a  c rop  of win dso r  b e a n s ,  a n d  on  t h e
lef t  a  c rop  of r a p e ,  bo t h  of w hich  wo uld  b e  h a rv es t e d
in e a rly June,  t h e  g ro u n d  w h e r e  t h ey  s t a n d  floode d,
plow e d  a n d  t r a n s pla n t e d  to  ric e.   This a n d  t h e
o th e r  m ulb e r ry view s  w e r e  t ak e n  in t h e  ext e n sively
c a n alized  po r tion  of Chin a  r e p r e s e n t e d  in Fig.  5 2 .  
The  fa r m e r  ow nin g  t his  o r c h a r d  h a d  jus t  finish e d  c u t ting
t wo  la r g e  b u n dle s  of lim bs  for  t h e  s al e  of t h e  leaves
in t h e  villag e.   H e  s t a t e d  t h a t  his  fir s t  c rop
o r din a rily yields  fro m  t h r e e  to  a s  m a ny  a s  t w e n ty
piculs  p e r  m ow, b u t  t h a t  t h e  s eco n d  c rop  s eldo m  exc e e d e d
t wo to  t h r e e  piculs.  The  fir s t  a n d  s econ d  c rop
of leaves,  if yielding  tog e t h e r  t w e n ty-t h r e e  piculs
p e r  m ow, wo uld  a m o u n t  to  9.2  tons  p e r  a c r e ,  wo r t h,
a t  t h e  p rice  n a m e d,  $ 5 9.34.   M ulb e r ry  leaves  m u s t
b e  d elive r e d  fre s h  a s  soon  a s  g a t h e r e d  a n d  m u s t  b e
fed  t h e  s a m e  d ay, t h e  limbs,  w h e n,  s t ripp e d  of t h ei r
leaves,  a t  t h e  pl ac e  w h e r e  t h e s e  a r e  sold,  a r e  t ie d
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in to  b u n dles  a n d  r e s e rve d  for  u s e  a s  fuel.

In  t h e  sou t h  of Chin a  t h e  m ulb e r ry is g ro w n  fro m  low
c u t tings  roo t e d  by laye rin g.   We h ave  b efor e  s pok e n
of ou r  five  ho u r s  r id e  in t h e  Ca n ton  d el t a  r e gion,
on  t h e  s t e a m e r  N a n ning,  t h ro u g h  ext e n sive  fields  of
low m ulb e r ry  t h e n  in full le af, w hic h  w e r e  fir s t  mis t ak e n
for  co t ton  n e a rin g  t h e  blosso m  s t a g e .   This for m
of m ulb e r ry  is s e e n  in Fig.  4 3,  a n d  t h e  s a m e  m e t ho d
of p r u ning  is p r a c tice d  in sou t h e r n  Japa n.   In
mid dle  Japa n  hig h  p r u ning,  a s  in  Ch ekia n g  a n d  Kian gs u
p rovinc es ,  is follow e d,  b u t  in no r t h e r n  Japa n  t h e  le aves
a r e  picke d  di r ec tly, a s  is t h e  c a s e  wi th  t h e  las t
c rop  of leaves  eve ryw h e r e ,  p r u ning  no t  b ein g  p r ac tice d
in t h e  m o r e  no r t h e r n  la ti t ud e s .

N o t  all silk p ro d uc e d  in t h e s e  no r t h e r n  cou n t rie s
is fro m  t h e  do m e s tica t e d  Bom byx m o ri, la r g e  a m o u n t s
b ein g  ob t ain e d  fro m  t h e  s pinnings  of wild  silkwor m s
fee din g  u po n  t h e  le ave s  of s p e cie s  of oak  g rowin g
on  t h e  m o u n t ain  a n d  hill lan ds  in va rious  p a r t s  of
Chin a ,  Kore a  a n d  Jap a n.   In  Chin a  t h e  collec tions
in la rg e s t  a m o u n t  a r e  r e el ed  fro m  t h e  cocoons  of t h e
t u s s u r  wo r m  (Anth e r a e a  p e r nyi) g a t h e r e d  in S h a n t u n g,
H o n a n,  Kweichow  a n d  Sz ec h w a n  p rovinc es.   In  t h e
hilly p a r t s  of M a nc h u ri a  al so  t his  ind us t ry  is a t t aining
la rg e  p ro po r tions,  t h e  cocoons  b ein g  s e n t  to  Ch efoo
in t h e  S h a n t u n g  p rovinc e,  to  b e  wove n  in to po n g e e
silk.
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M. R a n do t  h a s  e s ti m a t e d  t h e  a n n u al  c ro p  of wild silk
cocoons  in Sz ec h w a n  a t  1 0,1 8 0,00 0  po u n d s,  al t ho u g h
in t h e  opinion  of Alexa n d e r  H osie  m u c h  of t hi s  m ay
co m e  fro m  Kweichow.  Rich a r d  pl ac e s  t h e  expo r t
of r a w  wild silk fro m  t h e  w hole  of Chin a  p ro p er, in
1 9 0 4,  a t  4 ,4 00,0 0 0  po u n d s.   This  wo uld  m e a n  no t
les s  t h a n  7 5,3 00,0 0 0  po u n d s  of wild cocoons  a n d  m ay
b e  les s  t h a n  h alf t h e  ho m e  cons u m p tion.

F ro m  d a t a  collec t e d  by  Alexa n d e r  H osie  it  a p p e a r s
t h a t  in 1 8 9 9  t h e  expo r t  of r a w  t u ss u r  silk fro m  M a nc h u ri a ,
t h ro u g h  t h e  po r t  of N e w c h w a n g  by s t e a m e r  alon e,  w a s
1,86 2,44 8  pou n d s,  valu e d  a t  $ 1,7 21,2 0 0,  a n d  t h e  p ro d u c tion
is inc r e a sin g  r a pidly.  The  expo r t  fro m  t h e  s a m e
po r t  t h e  p r evious  ye ar, by s t e a m er, w a s  1,0 46,7 0 4
po u n d s.   This  all co m e s  fro m  t h e  hilly a n d  m o u n t ain
land s  so u t h  of M ukd e n,  lying  b e t w e e n  t h e  Liao  pl ain
on  t h e  w e s t  a n d  t h e  Yalu rive r  on  t h e  e a s t ,  cove rin g
so m e  five  t ho us a n d  s q u a r e  miles,  w hich  w e  c ros s e d
on  t h e  Antu n g-M ukd e n  r ailw ay.

The r e  a r e  t wo  b roods  of t h e s e  wild silkwor m s  e a c h
s e a so n,  b e t w e e n  e a rly M ay a n d  e a rly Octob er. 
Cocoons  of t h e  fall b rood  a r e  k e p t  t h ro u g h  t h e  win t e r
a n d  w h e n  t h e  m o t h s  co m e  for th  t h ey  a r e  c a u s e d  to  lay
t h ei r  e g g s  on  piec e s  of clot h  a n d  w h e n  t h e  wo r m s  a r e
h a t c h e d  t h ey a r e  fed  u n til t h e  fir s t  m o ul t  u po n  t h e
s ucc ulen t  n e w  oak  le aves  g a t h e r e d  fro m  t h e  hills,
af t e r  w hich  t h e  wo r m s  a r e  t ak e n  to  t h e  low oak  g row t h
on  t h e  hills  w h e r e  t h ey  fee d  t h e m s elves  a n d  s pin  t h ei r
cocoons  u n d e r  t h e  cove r  of le aves  d r a w n  a bo u t  t h e m.

The  m o t hs  r e s e rv e d  fro m  t h e  fir s t  b rood,  af t e r  b e co ming
fe r tile, a r e  ti e d  by  m e a n s  of t h r e a d s  to  t h e  oak  b u s h e s
w h e r e  t h ey d e posi t  t h e  e g g s  w hich  p ro d uc e  t h e  s eco n d
c rop  of t u s s u r  silk.  To m ain t ain  a n  a b u n d a nc e
of s ucc ule n t  leaves  wi thin  r e ac h  t h e  oaks  a r e  p e riodically
c u t  b ack.

Thus  t h e s e  plain  p eople,  p a ti en t ,  frug al, u n s h rinking
fro m  toil, t h e  b a sic  u ni t s  of t h r e e  of t h e  olde s t
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n a tions,  go  to  t h e  u nc ul tiva t e d  hill land s  a n d  fro m
t h e  wild oak  a n d  t h e  millions  of ins ec t s  w hic h  t h ey
h elp  to  fee d  u po n  it,  no t  only c r e a t e  a  valu a ble  expo r t
t r a d e  b u t  p roc u r e  m a t e ri al  for  clo thing,  fuel, fe r tilize r
a n d  food, for  t h e  la rg e  c h rys alides ,  cooke d  in t h e
r e eling  of t h e  silk, m ay  b e  e a t e n  a t  onc e  o r  a r e  s e a so n e d
wi th  s a uc e  to  b e  u s e d  la t er.  Besides  t his,  t h e
las t  u n r e el a ble  po r tion  of e a c h  cocoon  is laid  a side
to  b e  m a n ufac t u r e d  in to  silk w a d ding  a n d  in to  soft
m a t t r e s s e s  for  c a sk e t s  u po n  w hich  t h e  w e al t hy lay
t h ei r  d e a d.

XIV

THE TEA I N D U STRY
The  cul tiva tion  of t e a  in Chin a  a n d  Jap a n  is a no t h e r
of t h e  g r e a t  ind us t ri es  of t h e s e  n a tions,  t akin g  r a nk
wi th  t h a t  of s e ricul tu r e ,  if no t  a bove  it, in t h e
impor t a n t  p a r t  it pl ays  in t h e  w elfa r e  of t h e  p eople.  
The r e  is lit tle  r e a so n  to  do u b t  t h a t  t h e  indu s t ry h a s
its  foun d a tion  in t h e  n e e d  of so m e t hin g  to  r e n d e r  boiled
w a t e r  p al a t a ble  for  d rinking  p u r pos e s.   The  d rinking
of boiled  w a t e r  h a s  b e e n  u nive r s ally a do p t e d  in t h e s e
cou n t rie s  a s  a n  individu ally av ailable,  t ho ro u g hly
efficien t  a n d  s afe  g u a r d  a g ain s t  t h a t  cl as s  of d e a dly
dis e a s e  g e r m s  w hich  it  h a s  b e e n  al mos t  impossible  to
exclud e  fro m  t h e  d rinking  w a t e r  of a ny d e n s ely p eople d
cou n t ry.
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So fa r  a s  m ay  b e  jud g e d  fro m  t h e  s ucc e s s  of t h e  m o s t
t ho ro u g h  s a ni t a ry  m e a s u r e s  t h u s  fa r  ins ti t u t e d ,  a n d
t aking  in to  conside r a tion  t h e  inh e r e n t  difficul ti es
w hich  m u s t  inc r e a s e  e no r mo u sly wi th  inc r e a sing  po p ula tions,
it  a p p e a r s  inevit a bl e  t h a t  m o d e r n  m e t ho ds  m u s t  ul tim a t ely
fail in s a ni t a ry  efficie ncy a n d  t h a t  a b solu t e  s afe ty
m u s t  b e  s e c u r e d  in so m e  m a n n e r  h aving  t h e  e q uivale n t
effec t  of boiling  w a t er, long  a go  a dop t e d  by t h e  Mo n golian
r a c e s ,  a n d  w hich  d e s t roys  a c tive  dis e a s e  g e r m s  a t
t h e  la t e s t  m o m e n t  b efo r e  u sing.   And it m u s t  no t
b e  ove rlooke d  t h a t  t h e  boiling  of d rinking  w a t e r  in
Chin a  a n d  Japa n  h a s  b e e n  d e m a n d e d  q ui t e  a s  m u c h  b e c a u s e
of con g e s t e d  r u r al  po p ula tions  a s  to  g u a r d  a g ains t
s uc h  d a n g e r s  in la rg e  ci ti es,  w hile  a s  ye t  ou r  s a ni t a ry
e n gin e e r s  h ave  d e al t  only wi th  t h e  u r b a n  p h a s e s  of
t his  m o s t  vit al p ro ble m  a n d  c hiefly, too,  t h us  far,
only w h e r e  it h a s  b e e n  possible  to  p roc u r e  t h e  w a t e r
s u p ply in  co m p a r a tively u n po p ula t e d  hill lands .  
Bu t  s uc h  op po r t u ni ti es  c a n no t  r e m ain  av ailable  ind efini t ely,
a ny m o r e  t h a n  t h ey did  in  Chin a  a n d  Jap a n,  a n d  al r e a dy
typhoid  e pid e mics  b r e ak  ou t  in  ou r  la r g e  ci tie s  a n d
citizens  a r e  a dvise d  to  boil t h ei r  d rinking  w a t er.

If t e a  d rinking  in t h e  fa mily is to  r e m ain  g e n e r al
in  m os t  po r tions  of t h e  wo rld,  a n d  e s p e cially if i t
s h all inc r e a s e  in p ropo r tion  to  po p ula tion,  t h e r e
is g r e a t  ind us t ri al  a n d  co m m e r cial p ro mis e  for  Chin a,
Kore a  a n d  Japa n  in t h ei r  t e a  ind us t ry if t h ey  will
d evelop  t e a  c ul t u r e  s till fu r t h e r  ove r  t h e  ext e n sive
a n d  s till u n u s e d  flanks  of t h e  hill lands;  imp rove
t h ei r  c ul tu r al  m e t ho ds;  t h ei r  m a n ufac t u r e;  a n d  d evelop
t h ei r  expo r t  t r a d e .   They h ave  t h e  b e s t  of clim a tic
a n d  soil con di tions  a n d  p eo ple  s ufficien tly c a p a ble
of e no r mo usly exp a n ding  t h e  ind us t ry.  Both  imp rove m e n t
a n d  exp a n sion  of m e t ho ds  along  all e s s e n ti al lines ,
a r e  n e e d e d,  e n a bling  t h e m  to  p u t  u po n  t h e  m a rk e t  p u r e
t e a s  of t ho rou g hly u nifo r m  g r a d e s  of g u a r a n t e e d  q u ality,
a n d  wi t h  t h e s e  t h e  m ain t e n a n c e  of a n  in t e r n a tion al
cod e  of ri gid  e t hics  w hich  s h all s e c u r e  to  all conc e r n e d
a  s q u a r e  d e al  a n d  a  fai r  division  of t h e  p rofi ts.
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The  p ro d u c tion  of ric e,  silk a n d  t e a  a r e  t h r e e  indus t ri es
w hich  t h es e  n a tions  a r e  p r e e min e n tly ci rc u m s t a n c e d
a n d  q u alified  to  e co no mic ally d evelop  a n d  m ain t ain.  
Ot h e r  n a tions  m ay  b e t t e r  s p ecialize  alon g  o t h e r  line s
w hich  fitne s s  d e t e r min e s ,  a n d  t h e  ti m e  is co min g  w h e n
m axim u m  p ro d u c tion  a t  minim u m  cos t  a s  t h e  r e s ul t  of
cle a n  ro b u s t  living  t h a t  in eve ry w ay is wo r t h  w hile,
will d e t e r min e  line s  of social p ro g r e s s  a n d  of in t e r n a tion al
r el a tions.   With  t h e  vit al a w a k e ning  to  t h e  possibility
of a n d  n e c e s si ty for  wo rld  p e a c e ,  i t m u s t  b e  r e co g nize d
t h a t  t hi s  c a n  b e  no t hin g  les s  t h a n  u nive r s al, indus t ri al,
co m m e rci al, in t ellec t u al  a n d  r eligious,  in a d di tion
to  m a kin g  impossible  for eve r  t h e  bloody c a r n a g e  t h a t
h a s  r ava g e d  t h e  world  t h ro u g h  all t h e  c e n t u ri e s.
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With  t h e  ex t e n sion  of r a pid  t r a n s po r t a tion  a n d  m o r e
r a pid  co m m u nic a tion  t h ro u g ho u t  t h e  wo rld,  w e  a r e  fas t
e n t e rin g  t h e  s t a t e  of social d evelop m e n t  w hich  will
t r e a t  t h e  w hole  wo rld  a s  a  m u t u ally h elpful, h a r m o nious
ind us t ri al u ni t .   I t  m u s t  b e  r ecog nize d  t h a t  in
c e r t ain  r e gions,  b e c a u s e  of p e c ulia r  fitne s s  of soil,
clim a t e  a n d  p eo ple,  n e e dful p ro d uc t s  c a n  b e  p ro d uc e d
t h e r e  b e t t e r  a n d  e no u g h  m o r e  c h e a ply t h a n  els e w h e r e
to  p ay t h e  cos t  of t r a n s po r t a tion.   If Chin a ,
Kore a  a n d  Japa n,  wi th  p a r t s  of India,  c a n  a n d  will
p ro d uc e  t h e  b e s t  a n d  c h e a p e s t  silks, t e a s  o r  r ic e,
it  m u s t  b e  for  t h e  g r e a t e s t  good  to  s e ek  a  m u t u ally
h elpful exc h a n g e,  a n d  t h e  e r e c tion  of imp as s a ble  t a riff
b a r ri e r s  is a  d e cl a r a tion  of w a r  a n d  c a n no t  m a k e  for
wo rld  p e a c e  a n d  world  p ro g r e s s.

The  d a t e  of t h e  in t rod uc tion  of t e a  cul tu r e  in to  Chin a
a p p e a r s  u nk now n.   I t  w a s  b efo r e  t h e  b e gin nin g
of t h e  Ch ris ti a n  e r a  a n d  t r a di tion  wo uld  pl ac e  it
m o r e  t h a n  2 7 0 0  ye a r s  e a rli er.  The  Jap a n e s e  d efini t ely
d a t e  it s  in t rod uc tion  in to  t h ei r  islan d s  a s  in t h e
ye a r  8 0 5  A. D., a n d  s t a t e  it s  co min g  to  t h e m  fro m
Chin a.   H ow eve r  a n d  w h e n eve r  t e a  g ro win g  o rigin a t e d
in t h e s e  cou n t rie s,  it  long  a go  a t t ain e d  a n d  no w  m ain t ains
la rg e  p ro po r tions.   In  1 9 0 7  Jap a n  h a d  1 2 4,4 8 2
a c r e s  of land  occ u pied  by  t e a  g a r d e n s  a n d  t e a  pla n t a tions.  
The s e  p ro d uc e d  6 0,87 7,97 5  pou n d s  of c u r e d  t e a ,  giving
a  m e a n  yield  of 4 8 9  po u n d s  p e r  a c r e.   Of t h e  m o r e
t h a n  sixty million  po u n d s  of t e a  p ro d uc e d  a n n u ally
on  n e a rly t wo  h u n d r e d  s q u a r e  mile s  in  Jap a n,  les s
t h a n  t w e n ty-t wo  million  po u n d s  a r e  cons u m e d  a t  ho m e,
t h e  b al a nc e  b eing  expo r t e d  a t  a  c a s h  value ,  in 1 9 0 7,
of $ 6,30 9,12 2,  o r  a  m e a n  of sixt e e n  c e n t s  p e r  po u n d.

In  Chin a  t h e  volu m e  of t e a  p ro d uc e d  a n n u ally is m u c h
la rg e r  t h a n  in Jap a n.   H osi e  pl ac e s  t h e  a n n u al
expo r t  fro m  Szec h w a n  in to Tibe t  alon e  a t  4 0,00 0,00 0
po u n d s  a n d  t his  is p rod uc e d  la rg ely in t h e  m o u n t ainous
po r tion  of t h e  p rovince  w e s t  of t h e  Min  river. 
Rich a r d  pl ac e s  h e r  di r ec t  expo r t  to  for eign  cou n t ri e s,
in  1 9 0 5,  a t  1 7 6,02 7,25 5  po u n d s;  a n d  in 1 9 0 6  a t  1 8 0,27 1,0 00

221



po u n d s,  so  t h a t  t h e  a n n u al  expo r t  m u s t  exc e e d  2 0 0,00 0,00 0
po u n d s,  a n d  h e r  to t al  p rod uc t  of c u r e d  t e a  m u s t  b e
m o r e  t h a n  4 0 0,0 00,0 0 0.

The  g e n e r al  a p p e a r a n c e  of t e a  b u s h e s  a s  t h ey  a r e  g row n
in Jap a n  is indic a t e d  in Fig.  1 9 2.   The  for m  of
t h e  b u s h e s ,  t h e  s h a p e  a n d  size  of t h e  leaves  a n d  t h e
d e n s e  g r e e n,  s hiny foliag e  q ui t e  s u g g e s t s  ou r  box,
so  m u c h  u s e d  in bo r d e r s  a n d  h e d g e s .   Wh e n  t h e  b u s h e s
a r e  youn g,  no t  cove rin g  t h e  g ro u n d,  o th e r  c rops  a r e
g row n  b e t w e e n  t h e  ro w s,  b u t  a s  t h e  b us h e s  a t t ain  t h ei r
full size,  s t a n din g  af t e r  t ri m min g,  w ais t  to  b r e a s t
hig h,  t h e  g ro u n d  b e t w e e n  is u s u ally t hickly cove r e d
wi th  s t r aw, leaves  o r  g r a s s  a n d  w e e d s  fro m  t h e  hill
land s,  w hich  s e rve  a s  a  m ulc h,  a s  a  fe r tilizer, a s
a  m e a n s  of p r ev e n tin g  w a s hing  on  t h e  hillside s,  a n d
to  forc e  t h e  r ain  to  e n t e r  t h e  soil u nifo r mly w h e r e
it  falls.

Qui t e  a  la r g e  p e r  c e n t  of t h e  t e a  b us h e s  a r e  g row n
on  s m all, s c a t t e rin g,  ir r e g ula r  a r e a s  a bo u t  d w ellings,
on  lan d  no t  r e a dily tilled,  b u t  t h e r e  a r e  also  m a ny
t e a  pl a n t a tions  of conside r a ble  size,  p r e s e n tin g  t h e
a p p e a r a nc e  s e e n  in Fig.  1 9 3.   Afte r  e a c h  picking
of t h e  leaves  t h e  b u s h e s  a r e  t r im m e d  b a ck  wi th  p r u nin g
s h e a r s,  giving  t h e  row s  t h e  a p p e a r a n c e  of c a r efully
t ri m m e d  h e d g e s .
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The  t e a  le aves  a r e  h a n d  picke d,  g e n e r ally by wo m e n
a n d  gi rls,  af t e r  t h e  m a n n e r  s e e n  in Fig.  1 9 4,  w h e r e
t h ey a r e  g a t h e rin g  t h e  t e n d er, n e wly-for m e d  leaves
in to  b a sk e t s  to  b e  w eigh e d  fr es h,  a s  s e e n  in Fig.
1 9 5.

Thr e e  c rops  of leaves  a r e  u s u ally g a t h e r e d  e a c h  s e a so n,
t h e  fir s t  yielding  in Jap a n  on e  h u n d r e d  k a n  p e r  t a n ,
t h e  s econ d  fifty ka n  a n d  t h e  t hi rd  eig h ty ka n  p e r
t a n .   This  is a t  t h e  r a t e  of 3 3 0 7  po u n d s,  1 6 5 3
po u n d s,  a n d  2 6 4 5  po u n d s  p e r  a c r e ,  m a king  a  to t al  of
7 6 0 5  po u n d s  for  t h e  s e a so n,  fro m  w hich  t h e  g ro w e r
r e alizes  fro m  a  lit tle  m o r e  t h a n  2.2  to  a  li t tl e  m o r e
t h a n  3  c e n t s  p e r  pou n d  of t h e  g r e e n  leaves,  o r  a  g ro s s
e a r ning  of $ 1 6 7  to  $ 2 0 9.5 0  p e r  a c r e .

We w e r e  info r m e d  t h a t  t h e  u s u al  cos t  for  fe r tilize r s
for  t h e  t e a  o rc h a r ds  w a s  1 5  to  2 0  yen  p e r  t a n,  o r
$ 3 0  to  $ 4 0  p e r  a c r e  p e r  a n n u m,  t h e  fe r tilize r  b ein g
a p plied  in t h e  fall, in t h e  e a rly s p rin g  a n d  a g ain
af t e r  t h e  fi r s t  picking  of t h e  leaves.   While  t h e
t e a  pl a n t s  a r e  ye t  s m all on e  win t e r  c rop  a n d  on e  s u m m e r
c rop  of veg e t a ble s,  b e a n s  o r  b a rl ey a r e  g ro w n  b e t w e e n
t h e  row s,  t h e s e  giving  a  r e t u r n  of so m e  for ty dolla r s
p e r  a c r e .   Whe r e  t h e  pl a n t a tions  a r e  given  good
c a r e  a n d  a m ple  fe r tiliza tion  t h e  life of a  pl a n t a tion
m ay b e  p rolon g e d  con tin uou sly, it  is s aid,  t h ro u g h
on e  h u n d r e d  o r  m o r e  yea r s.

Du ring  ou r  w alk fro m  Joji to  Kowa t a,  alon g  a  cou n t ry
ro a d  in on e  of t h e  t e a  di s t ric t s ,  w e  p a s s e d  a  t e a-c u ring
ho us e.   This w a s  a  long  r ec t a n g ular, on e-s to ry
b uilding  wi th  t w e n ty fu rn a c e s  a r r a n g e d,  e a c h  u n d e r
a n  op e n  win dow, a ro u n d  t h e  sides .   In  fron t  of
e a c h  h e a t e d  fu rn a c e  wi th  its  t r ay  of leaves ,  a  Jap a n e s e
m a n ,  w e a rin g  only a  b r e e c h  clo th,  a n d  in a  s t a t e  of
p rofus e  p e r s pi r a tion,  w a s  b u sy rolling  t h e  t e a  le aves
b e t w e e n  t h e  p al ms  of his  h a n d s.

At a no t h e r  pl ac e  w e  wi tn e s s e d  t h e  m a kin g  of t h e  low
g r a d e  d u s t  t e a ,  w hich  is p r e p a r e d  fro m  t h e  le aves
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of b u s h e s  w hich  m u s t  b e  r e m ove d  o r  fro m  t hos e  of t h e
p r u nin gs.   In  t his  c a s e  t h e  d ri e d  b u s h e s  wi t h  t h ei r
leaves  w e r e  b ein g  b e a t e n  wi th  flails on  a  t h r e s hin g
floor.  The  d us t  t e a  t h u s  p ro d uc e d  is cons u m e d
by t h e  poo r e r  p eo ple.

XV

A BO UT TIE NT SI N
On t h e  6 t h  of June  w e  lef t  c e n t r al  Chin a  for  Tien t sin
a n d  fu r t h e r  no r t h,  s ailing  by co a s t wis e  s t e a m e r  fro m
S h a n g h ai, a g ain  plowing  t h ro u g h  t h e  t u r bid  w a t e r s
w hich  give  lit e r al ex ac t n e s s  to  t h e  n a m e  Yellow S e a.  
Ou r  s t e a m e r  touc h e d  a t  Tsing t ao,  t akin g  on  bo a r d  a
body of Ge r m a n  t roops,  a n d  a g ain  a t  Ch efoo, a n d  it
w a s  only b e t w e e n  t h e s e  t wo  poin t s  t h a t  t h e  s e a  w a s
no t  s t ro n gly t u r bid.   N o r  w a s  t his  all.  F ro m
e a rly m o r nin g  of t h e  1 0 t h  u n til w e  a n c ho r e d  a t  Tien t sin,
2:30  P. M.,  ou r  cou r s e  u p  t h e  winding  Pei ho  w a s  a g ain s t
a  s t ro n g  d u s t-lad e n  wind  w hich  left  t hos e  w ho  h a d
k e p t  to  t h e  d eck  a s  g r ey  a s  t hou g h  t h ey h a d  rid d e n
by a u to mo bile  t h ro u g h  t h e  Color a do  d e s e r t ;  so  t h e
soils  of high  in t e rio r  Asia  a r e  s till s p r e a ding  e a s t w a r d
by flood  a n d  by wind  in to  t h e  valleys  a n d  fa r  ove r
t h e  coa s t al  pl ains.   Ove r  la r g e  a r e a s  b e t w e e n
Tien t sin  a n d  Peking  a n d  a t  o th e r  poin t s  no r t h w a r d
tow a r d  M uk d e n  t r e e s  a n d  s h r u b s  h av e  b e e n  sys t e m a tic ally
pla n t e d  in r ec t a n g ula r  h e d g e row  lines,  to  ch e ck  t h e
forc e  of t h e  winds  a n d  r e d uc e  t h e  d rif ting  of soils,
pl a n t e d  fields  occ u pying  t h e  s p ac e s  b e t w e e n.
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It  w a s  on  t his  t r ip  t h a t  w e  m e t  Dr. Eva ns  of S h u nking,
Sz ec h w a n  p rovinc e.   His  wife  is a  p hysicia n  p r a c ticing
a m o n g  t h e  Chin es e  wo m e n,  a n d  in di sc us sin g  t h e  p ro b a ble
r a t e  of inc r e a s e  of po p ula tion  a m o n g  t h e  Chine s e ,
it  w a s  s t a t e d  t h a t  s h e  h a d  lea r n e d  t h ro u g h  h e r  p r a c tice
t h a t  ve ry m a ny m o t h e r s  h a d  bo r n e  s eve n  to  el eve n  c hild r e n
a n d  ye t  b u t  on e ,  two  o r  a t  m o s t  t h r e e ,  w e r e  living.

It  w a s  s aid  t h e r e  a r e  m a ny c us to m s  a n d  p r a c tice s  w hic h
d e t e r min e  t his  hig h  m o r t ali ty a m o n g  c hild r e n,  on e
of w hich  is t h a t  of fee ding  t h e m  m e a t  b efo r e  t h ey
h ave  t e e t h,  t h e  m o t h e r  m a s tica ting  for  t h e  c hild r e n,
wi th  t h e  r e s ul t  t h a t  of t e n  fa t al  convulsions  follow. 
A Sco tch  p hysician  of long  exp e rie nc e  in S h a n t u n g,
w ho  took t h e  s t e a m e r  a t  Tsing t ao,  r e plied  to  my  q u e s tion
a s  to  t h e  u s u al  size  of fa milies  in hi s  ci rc ui t ,  “I
do  no t  know.  It  d e p e n d s  on  t h e  c rops .   In
good  ye a r s  t h e  n u m b e r  is la r g e;  in ti m es  of famin e
t h e  gi rls  e s p e cially a r e  dis pos e d  of, oft e n  p e r mit t e d
to  die  w h e n  ve ry you n g  for  lack  of c a r e .   M a ny
a r e  sold  a t  s uc h  tim e s  to  go  in to  o t h e r  p rovinc es .” 
S uc h  s t a t e m e n t s ,  how ever, s ho uld  do u b tl es s  b e  t ak e n
wi th  m u c h  allow a nc e.   If a ll t h e  d e t ails  w e r e
know n  r e g a r ding  t h e  c a s e s  w hich  h ave  s e rve d  a s  foun d a tions
for  s uc h  r e po r t s ,  t h e  m a t t e r  mig h t  a p p e a r  in q ui t e
a  diffe r e n t  ligh t  fro m  t h a t  s u g g e s t e d  by  s uc h  cold
r e ci t als .

Althou g h  lan d  t axes  a r e  hig h  in Chin a  Dr. Eva n s  info r m e d
m e  t h a t  it is no t  infr e q u e n t  for  t h e  s a m e  t ax to  b e
levied  t wice  a n d  eve n  t h r e e  tim e s  in  on e  ye ar. 
Inq ui ries  r e g a r din g  t h e  land  t axe s  a mo n g  fa r m e r s  in
diffe r e n t  p a r t s  of Chin a  s how e d  r a t e s  r u n nin g  fro m
t h r e e  c e n t s  to  a  dolla r  a n d  a  h alf, M exica n,  p e r  m o w;
o r  fro m  a bo u t  eig h t  c e n t s  to  $ 3 .87  gold,  p e r  a c r e .  
At t h e s e  r a t e s  a  for ty a c r e  fa r m  wo uld  p ay fro m  $ 3.20
to  $ 1 5 4.8 0,  a n d  a  q u a r t e r  s e c tion  fou r  t im e s  t h e s e
a m o u n t s.   Da t a  collec t e d  by  Cons ul-Gen e r al  E.  T.
Willia m s  of Tien t sin  indica t e  t h a t  in S h a n t u n g  t h e
land  t ax is a bo u t  on e  dolla r  p e r  a c r e ,  a n d  in  Chihli,
t w e n ty ce n t s.   In  Kiangsi p rovinc e  t h e  r a t e  is
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2 0 0  to  3 0 0  c a s h  p e r  m ow, a n d  in  Kian gs u,  fro m  5 0 0
to  6 0 0  c as h  p e r  m ow, or, a cco r ding  to  t h e  r a t e  of
exc h a n g e  give n  on  p a g e  7 6,  fro m  6 0  to  8 0  c e n t s,  o r
9 0  c e n t s  to  $ 1 .20  p e r  a c r e  in Kiang si; a n d  $ 1.50  to
$ 2.00  o r  $ 1.8 0  to  $ 2.40  in Kiangs u  p rovinc e .  
The  low es t  of t h e s e  r a t e s  would  m a k e  t h e  lan d  t ax
on  1 6 0  a c r e s,  $ 9 6,  a n d  t h e  hig h e s t  wo uld  pl ac e  it
a t  $ 3 8 4,  gold.

In  Jap a n  t h e  t axe s  a r e  p aid  q u a r t e rly a n d  t h e  co m bin e d
a m o u n t  of t h e  n a tion al, p r efec t u r al a n d  villag e  a s s e ss m e n t s
u s u ally a g g r e g a t e s  a bo u t  t e n  p e r  c e n t  of t h e  gove r n m e n t
valu a tion  pl ac e d  on  t h e  lan d.   The  m e a n  valu a tion
plac e d  on  t h e  ir rig a t e d  fields,  excluding  For mos a
a n d  Kar afu to,  w a s  in  1 9 0 7,  3 5.35  yen  p e r  t a n;  t h a t
of t h e  u pla n d  fields,  9 .4 0  yen,  a n d  t h e  g e ny a  a n d
p a s t u r e  land s  w e r e  give n  a  valu a tion  of .22  yen  p e r
t a n .   Thes e  a r e  valua tions  of $ 7 0.7 0,  $ 1 8.80  a n d
$.44,  gold,  p e r  a c r e ,  r e s p e c tively, a n d  t h e  t axes  on
for ty a c r e s  of p a d dy field would  b e  $ 2 8 2.80;  $ 7 5.20
on  for ty a c r e s  of u pla n d  field, a n d  $ 1.76,  gold,  on
t h e  s a m e  a r e a  of t h e  g e ny a  a n d  w e e d  lan ds.
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In  t h e  villag e s,  w h e r e  wo rk  of on e  o r  a no t h e r  kind
is do n e  for  p ay, Dr. Eva ns  s t a t e d  t h a t  a  wo m a n’s
w a g e  mig h t  no t  exc e e d  $ 8,  M exica n,  o r  $ 3.44,  gold,
p e r  ye ar, a n d  w h e n  w e  a sk e d  ho w  it could  b e  wor t h  a
wo m a n’s w hile  to  wo rk  a  w hole  ye a r  for  so  s m all
a  s u m,  his  r e ply w a s,  “If s h e  did  no t  do  t his
s h e  wo uld  e a r n  no t hing,  a n d  t his  would  ke e p  h e r  in
clo th e s  a n d  a  lit tl e  m o r e .”  A co t ton  s pinn e r
in hi s  ch u rc h  wo uld  p roc u r e  a  po u n d  of co t ton  a n d
on  r e t u r ning  t h e  ya r n  wo uld  r e c eive  on e  a n d  a  q u a r t e r
po u n d s  of co t ton  in  exch a n g e ,  t h e  q u a r t e r  po u n d  b eing
h e r  co m p e n s a tion.

Dr. Eva n s  al so  d e s c rib e d  a  m e t ho d  of r oo ting  slips
fro m  t r e e s ,  p r a c tice d  in va rious  p a r t s  of Chin a .  
The  u n d e r  side  of a  b r a nc h  is c u t ,  b e n t  u p w a r d  a n d
s plit  for  a  s ho r t  di s t a nc e;  a bo u t  t his  is p a ck e d  a
b all of m ois t e n e d  e a r t h  w r a p p e d  in s t r a w  to  r e t ain
t h e  soil a n d  to  p rovide  for  fu tu r e  w a t e ring;  t h e  w hole
m ay t h e n  b e  bo u n d  wi th  s t rip s  of b a m boo  for  g r e a t e r
s t a bili ty.  In  t his  w ay slips  for  n e w  m ulb e r ry
o rc h a r d s  a r e  p roc u r e d.

At eig h t  o’clock in t h e  m o r ning  w e  e n t e r e d  t h e
m o u t h  of t h e  Pei ho  a n d  wo u n d  w e s t w a r d  t h ro u g h  a  vas t,
n e a rly s e a-level, d e s e r t  pl ain  a n d  in bo t h  di r ec tions,
fa r  tow a r d  t h e  ho rizon,  h u g e  w hi t e  s t acks  of s al t
do t t e d  t h e  s u rf ac e  of t h e  Taku  Gove r n m e n t  s al t  fields,
a n d  r evolving  in t h e  win d  w e r e  g r e a t  n u m b e r s  of ho rizon t al
s ail wind mills, p u m pin g  s e a  w a t e r  in to  a n  e no r mo u s
a c r e a g e  of eva po r a tion  b a sin s.   In  Fig.  1 9 6  m ay
b e  s e e n  five  of t h e  la r g e  s al t  s t a cks  a n d  six of t h e
wind mills, tog e t h e r  wi th  m a ny s m alle r  piles  of s al t .  
Fig.  1 9 7  is a  clos e r  view of t h e  eva po r a tion  b a sin s
wi th  piles  of s al t  s c r a p e d  fro m  t h e  s u rf ac e  af t e r
t h e  m o t h e r  liquo r  h a d  b e e n  d r ain e d  a w ay.  The
wind mills, w hich  w e r e  wo rking  on e,  so m e ti m e s  t wo, of
t h e  la r g e  wood e n  c h ain  p u m p s,  w e r e  so m e  t hi r ty  fee t
in  di a m e t e r  a n d  lift ed  t h e  b rin e  fro m  tid e-w a t e r  b a sin s
in to  t hos e  of a  s e con d  a n d  t hi rd  high e r  level w h e r e
t h e  s econ d  a n d  final conc e n t r a tion  occu r r e d.  
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The s e  wind mills, c r u d e  a s  t h ey  a p p e a r  in Fig.  1 9 8,
a r e  n eve r t h el e s s  efficie n t ,  ch e a ply cons t r u c t e d  a n d
e a sily con t rolled.   The  eig h t  s ails, e a c h  six
by t e n  fee t ,  w e r e  so  h u n g  a s  to  t ak e  t h e  wind  t h ro u g h
t h e  e n ti r e  r evolu tion,  til ting  a u to m a tically to  r e c eive
t h e  win d  on  t h e  op posi t e  face  t h e  m o m e n t  t h e  e d g e  p a s s e d
t h e  c ri tic al poin t .   So m e  4 8 0  fee t  of s ail s u rfac e
w e r e  t h us  s p r e a d  to  t h e  wind,  wo rking  on  a  r a diu s
of fift ee n  fee t .   The  ho rizon t al  d rive  w h e el h a d
a  di a m e t e r  of t e n  fee t ,  c a r ri e d  eigh ty-eigh t  wood e n
cogs  w hich  e n g a g e d  a  pinion  wi th  fift e e n  leaves ,  a n d
t h e r e  w e r e  nin e  a r m s  on  t h e  r e el  a t  t h e  o t h e r  e n d
of t h e  s h af t  w hich  d rove  t h e  c h ain.   The  bo a r d s
o r  b uck e t s  of t h e  ch ain  p u m p  w e r e  six by  t w elve  inc h e s,
pl ac e d  nin e  inch e s  a p a r t ,  a n d  wi th  a  fai r  b r e ez e  t h e
p u m p  r a n  full.

E no r mo u s  q u a n ti ti es  of s al t  a r e  t h us  c h e a ply m a n ufac t u r e d
t h ro u g h  win d,  t id e  a n d  s u n  pow e r  di r ec t e d  by t h e  c h e a p e s t
h u m a n  labor.  Befor e  r e a c hin g  Tien t sin  w e  p a s s e d
t h e  Gove r n m e n t  s to r a g e  ya r d s  a n d  cou n t e d  t wo  h u n d r e d
s t acks  of s al t  pil ed  in  t h e  op e n,  a n d  m o r e  t h a n  a
t hi r d  of t h e  ya r d  h a d  b e e n  p a s s e d  b efo re  b e gin ning
t h e  cou n t .   The  av e r a g e  con t e n t  of e a c h  s t a ck
m u s t  h ave  exc e e d e d  3 0 0 0  c u bic fee t  of s al t ,  a n d  m o r e
t h a n  4 0,0 0 0,00 0  po u n d s  m u s t  h ave  b e e n  s to r e d  in t h e
ya r ds .   Arm e d  g u a r d s  in  milit a ry u nifor m  p a t rolled
t h e  all eyw ays  d ay a n d  nigh t .   Long  s t rip s  of m a t tin g
laid  ove r  t h e  s t a cks  w e r e  t h e  only s h el t e r  a g ain s t
r ain.
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Thro u g ho u t  t h e  len g t h  of Chin a’s s e aco as t,  fro m
a s  fa r  no r t h  a s  b eyon d  S h a n h aikw a n,  so u t h  to  Ca n ton,
s al t  is m a n ufac t u r e d  fro m  s e a  w a t e r  in s ui t a ble  pl ac e s .  
In  Szec h w a n  p rovinc e,  w e  lea r n  fro m  t h e  r e po r t  of
Cons ul-Ge n e r al  H osi e,  t h a t  no t  less  t h a n  3 0 0,00 0  to ns
of s al t  a r e  a n n u ally m a n ufac t u r e d  t h e r e ,  la r g ely fro m
b rin e  r ais e d  by  a ni m al pow e r  fro m  w ells  s eve n  h u n d r e d
to  m o r e  t h a n  two  t hous a n d  fee t  d e e p.

H osie  d e sc rib es  t h e  op e r a t ions  a t  a  w ell m o r e  t h a n
t wo  t ho us a n d  fee t  d e e p,  a t  Tzeliu t sing.   In  t h e
b a s e m e n t  of a  pow e r-ho us e  w hich  s h el t e r e d  for ty w a t e r
b uffaloes ,  a  h u g e  b a m boo  d r u m  tw elve  fee t  hig h,  sixty
fee t  in ci rc u mfe r e nc e ,  w a s  so  s e t  a s  to  r evolve  on
a  ve r tical axis p ro p elle d  by fou r  c a t tl e  d r a wing  fro m
its  ci rcu mfe r e nc e .   A h e m p  ro p e  w a s  wo u n d  a bo u t
t his  d r u m,  six fee t  fro m  t h e  g ro u n d,  p a s sing  ou t  a n d
u n d e r  a  p ulley a t  t h e  w ell, t h e n  u p  a n d  a ro u n d  a  w h e el
m o u n t e d  sixty fee t  a bove  a n d  d e s c e n d e d  to  t h e  b u ck e t
m a d e  fro m  b a m boo  s t e m s  fou r  inch e s  in dia m e t e r  a n d
n e a rly sixty fee t  long,  w hich  d ro p p e d  wi th  g r e a t  s p e e d
to  t h e  bo t to m  of t h e  w ell a s  t h e  ro p e  u n wo u n d.  
Whe n  t h e  b uck e t  r e a c h e d  t h e  bo t to m  fou r  a t t e n d a n t s,
e a c h  wi t h  a  b uffalo in r e a din e s s,  hi t ch e d  to  t h e  d r u m
a n d  d rove  a t  a  r u n ning  p a c e ,  d u ring  fift ee n  min u t e s ,
o r  u n til t h e  b u ck e t  w a s  r ai s e d  fro m  t h e  w ell. 
The  b uffalo w e r e  t h e n  u n hi tch e d  a n d,  w hile  t h e  b uck e t
w a s  b ein g  e m p ti ed  a n d  a g ain  d ro p p e d  to  t h e  bo t to m
of t h e  w ell, a  fr e s h  r el ay w e r e  b ro u g h t  to  t h e  d r u m.  
In  t his  w ay t h e  work  con tinu e d  nig h t  a n d  d ay.

The  b rin e ,  af t e r  b eing  r ai s e d  fro m  t h e  w ell, w a s  e m p ti e d
in to  di s t r ib u tin g  r e s e rvoir s,  flowing  t h e n c e  t h rou g h
b a m boo  pip e s  to  t h e  ev a po r a tin g  s h e d s  w h e r e  ro u n d
bo t to m e d,  s h allow iron  ke t tl e s  fou r  fee t  a c ro ss  w e r e
s e t  in b rick  a r c h e s  in  w hich  je t s  of n a t u r al  g a s  w e r e
b u r nin g.

Within  a n  a r e a  so m e  sixty mile s  s q u a r e  t h e r e  a r e  m o r e
t h a n  a  t ho us a n d  b rin e  a n d  tw e n ty fir e  w ells  fro m  w hic h
fuel g a s  is t ak e n.   The  m o u t hs  of t h e  fir e  w ells
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a r e  clos e d  wi th  m a so n ry, ou t  fro m  w hich  b a m boo  con d ui t s
co a t e d  wi th  lim e  lea d  to  t h e  va rious  fu rn a c es ,  t e r min a tin g
wi th  iron  b u r n e r s  b e n e a t h  t h e  ke t tl e s.   Re m a rk a ble
is t h e  fac t  t h a t  in  t h e  ci ty of Tzeliu t sing,  bo t h
t h e s e  b rin e  a n d  t h e  fir e  w ells  h ave  b e e n  op e r a t e d
in t h e  m a n ufac t u r e  of s al t  sinc e  b efor e  Ch ris t  w a s
bo r n.

The  for ty w a t e r  b uffalo a r e  wo r t h  $ 3 0  to  $ 4 0  p e r  h e a d
a n d  t h ei r  food  fift e e n  to  t w e n ty c e n t s  p e r  d ay. 
The  cos t  of m a n ufac t u rin g  t his  s al t  is pl ac e d  a t  t hi r t e e n
to  fou r t e e n  c a s h  p e r  c a t ty, to  w hich  t h e  Gove r n m e n t
a d d s  a  t ax  of nin e  c a s h  m o r e ,  m a king  t h e  cos t  a t  t h e
fac to ry fro m  8 2  c e n t s  to  $ 1.15,  gold,  p e r  h u n d r e d  po u n d s.  
S al t  m a n ufac t u r e  is a  Gove r n m e n t  m o no poly a n d  t h e
p ro d uc t  m u s t  b e  sold  ei t h e r  to  Gove r n m e n t  officials
o r  to  m e r c h a n t s  w ho  h ave  bo u g h t  t h e  exclusive  righ t
to  s u p ply c e r t ain  dis t ric t s .   The  im po r t a tion  of
s al t  is p ro hibi t e d  by  t r e a ti e s.   Fo r  t h e  s al t
t ax  collec tion  Chin a  is divide d  in to  el eve n  ci rcui t s
e a c h  h aving  it s  ow n  sou rc e  of s u p ply a n d  t r a n sfe r
of s al t  fro m  on e  ci rc ui t  to  a no t h e r  is forbidd e n.
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The  u s u al  cos t  of s al t  is s aid  to  va ry b e t w e e n  on e
a n d  a  h alf a n d  fou r  c a s h  p e r  c a t ty.  The  r e t ail
p ric e  of s al t  r a n g e s  fro m  t h r e e-fou r t h s  to  t h r e e  c e n t s
p e r  po u n d,  fully t w elve  to  fift e e n  ti m e s  t h e  cos t
of m a n ufac t u r e .   The  a n n u al  p ro d u c tion  of s al t
in  t h e  E m pir e  is so m e  1,86 0,0 00  tons,  a n d  in 1 9 0 1
s al t  p aid  a  t ax clos e  to  t e n  million  dolla r s.

Beyon d  t h e  s al t  fields,  tow a r d  Tien t sin,  t h e  b a nks
of t h e  rive r  w e r e  do t t e d  a t  s ho r t  in t e rvals  wi t h  g ro u p s
of low, al mos t  windowless  ho u s e s ,  Fig.  1 9 9,  b uil t
of e a r t h  b rick  pl a s t e r e d  wi t h  clay on  sid es  a n d  roof,
m a d e  m o r e  r e si s t a n t  to  r ain  by  a n  a d mixt u r e  of c h aff
a n d  c u t  s t r aw, a n d  t h e r e  w a s  a  r e m a rk a ble  fre s h n e s s
of look a bo u t  t h e m  w hic h  w e  lea r n e d  w a s  t h e  r e s ul t
of r e c e n t  p r e p a r a tions  m a d e  for  t h e  r ainy s e a so n  a bo u t
to  op e n.   Beyond  t h e  fir s t  of t h e s e  villag e s  c a m e
a  s t r e t c h  of pl ain  do t t e d  t hickly a n d  fa r  wi th  inn u m e r a ble
g r ave  m o u n d s,  to  w hich  r ef e r e nc e  h a s  b e e n  m a d e.  
For  n e a rly a n  ho u r  w e  h a d  t r av ele d  u p  t h e  rive r  b efo r e
t h e r e  w a s  a ny m a t e ri al  veg e t a tion,  t h e  soil b ein g
too s aline  a p p a r e n tly to  p e r mi t  g row t h,  b u t  b eyon d
t his,  c rops  in t h e  fields  a n d  g a r d e n s,  wit h  so m e  frui t
a n d  o th e r  t r e e s,  for m e d  a  fring e  of va rying  wid t h
alon g  t h e  b a nks.   S m all fields  of t r a n s pla n t e d
ric e  on  bo t h  b a nks  w e r e  fre q u e n t  a n d  oft e n  t h e  lan d
w a s  laid  ou t  in b e d s  of t wo  levels,  c a r efully g r a d e d,
t h e  rice  occu pying  t h e  low e r  a r e a s ,  a n d  wood e n  ch ain
p u m p s  w e r e  b eing  wo rk e d  by h a n d,  foot  a n d  a ni m al po w er,
ir rig a ting  bo t h  rice  a n d  g a r d e n  c ro ps.

In  t h e  villag e s  w e r e  m a ny  s t a cks  of e a r t h  co m pos t ,
of t h e  S h a n t u n g  typ e;  m a n u r e  midd e n s  w e r e  co m m o n  a n d
do nk eys  d r a wing  h e avy s to n e  rolle r s  follow e d  by m e n
wi th  la rg e  wood e n  m alle t s ,  w e r e  going  ro u n d  a n d  ro u n d,
p ulve rizing  a n d  mixing  t h e  d ry e a r t h  co m pos t  a n d  t h e
la rg e  e a r t h e n  b r ick  fro m  dis m a n tle d  k a n gs,  p r e p a ring
fe r tilize r  for  t h e  n e w  s e ri e s  of c rops  a bo u t  to  b e
pla n t e d ,  following  t h e  h a rves t  of w h e a t  a n d  b a rl ey. 
La r g e  bo a tloa ds  of t h e s e  p r e p a r e d  fe r tilize r s  w e r e
m oving  on  t h e  rive r  a n d  u p  t h e  c a n als  to  t h e  fields.
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Towa r d  t h e  co as t  fro m  Tien t sin,  e s p eci ally in t h e
cou n t ry, t r av e r s e d  by t h e  r ail roa d,  t h e r e  w a s  lit tl e
p ro d uc e d  exc e p t  a  s ho r t  g r a s s ,  t his  b eing  g r az e d  a t
t h e  tim e  of ou r  visi t  a n d,  in pl ac e s ,  cu t  for  a  ve ry
m e a g r e  c ro p  of h ay.  The  p rod uc tive  cul tiva t e d
land s  lie  c hiefly alon g  t h e  rive r s  a n d  c a n als  o r  o t h e r
w a t e r  co u r s e s,  w h e r e  t h e r e  is b e t t e r  d r ain a g e  a s  w ell
a s  w a t e r  for  ir rig a tion.   The  ext e n sive,  clos e
c a n aliza tion  t h a t  c h a r a c t e rize s  p a r t s  of Kiangs u  a n d
Ch ekian g  p rovinc e s  is lacking  h e r e  a n d  for  t hi s  r e a s on,
in p a r t ,  t h e  soil is no t  so  p rod uc tive.   The  fulle r
c a n aliza tion,  t h e  s ec u rin g  of a d e q u a t e  d r ain a g e  a n d
t h e  g aining  of co m ple t e  co n t rol of t h e  flood  w a t e r s
w hich  flow t h ro u g h  t hi s  va s t  pl ain  d u rin g  t h e  r ainy
s e a so n  cons ti t u t e  on e  of Chin a’s m os t  impor t a n t
ind us t ri al p ro ble m s  w hich,  w h e n  p ro p e rly solved,  m u s t
vas tly inc r e a s e  h e r  r e so u rc e s .   Du ring  ou r  d rive
ove r  t h e  old  Peking-Taku  ro a d  s aline  d e posi t s  w e r e
fre q u e n tly obs e rve d  w hic h  h a d  b e e n  b ro u g h t  to  t h e
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s u rfac e  d u rin g  t h e  d ry  s e a so n,  a n d  t h e  ci ty e n gin e e r
of Tien t sin  s t a t e d  t h a t  in t h ei r  effor t s  a t  p a rking
po r tions  of t h e  for eign  conc e s sions  t h ey  h a d  foun d
t h e  t r e e s  dying  af t e r  a  few ye a r s  w h e n  t h ei r  roo t s
b e g a n  to  p e n e t r a t e  t h e  m o r e  s aline  s u b soil, b u t  t h a t
since  t h ey h a d  op e n e d  c a n als,  imp roving  t h e  d r ain a g e,
t r e e s  w e r e  no  long e r  dying.   The r e  is li t tle  do u b t
t h a t  p ro p e r  d r ain a g e  by m e a n s  of c a n als,  a n d  t h e  ir riga tion
w hich  wo uld  go  wi t h  i t, wo uld  m a k e  all of t h e s e  lan ds,
now  m o r e  o r  les s  s aline,  highly p ro d uc tive,  a s  a r e
now  t hos e  con tiguous  to  t h e  exis ting  w a t e r  cou r s e s .

It  h a d  r ain e d  t wo  d ays  b efor e  ou r  d rive  ove r  t h e  Taku
ro a d  a n d  w h e n  w e  a p plie d  for  a  conveya nc e,  t h e  p ro p ri e to r
do u b t e d  w h e t h e r  t h e  ro a d s  w e r e  p a s sible,  a s  h e  h a d
b e e n  co m p elled  to  s e n d  ou t  a n  ext r a  t e a m  to  a s sis t
in  t h e  r e t u r n  of on e  w hic h  h a d  b e e n  s t alled  d u ring
t h e  p r evious  nig h t .   I t  w a s  finally a r r a n g e d  to
s e n d  a n  ex t r a  ho r s e  wi th  u s .   The  r ainy s e a so n
h a d  jus t  b e g u n  b u t  t h e  d e e p  t r e n c hing  of t h e  ro a d s
conc e n t r a t e s  t h e  w a t e r  in t h e m  a n d  g r e a tly in t e n sifies
t h e  t ro u ble.   In  on e  of t h e  lit tl e  h a ml e t s  t h ro u g h
w hich  w e  p a s s e d  t h e  ro a d w ay w a s  t r e n c h e d  to  a  d e p t h
of t h r e e  to  fou r  fee t  in  t h e  mi ddle  of t h e  n a r ro w
s t r e e t ,  le aving  only five fee t  for  p a s sing  in fron t
of t h e  d w ellings  on  ei t h e r  side,  a n d  in t his  t r e nc h
ou r  c a r ri a g e  m ove d  t h ro u g h  m u d  a n d  w a t e r  n e a rly to
t h e  h u b s.

Be t w e e n  Tien t sin  a n d  Peking,  in  t h e  e a r ly m o r ning
af t e r  a  r ain  of t h e  nigh t  b efo r e ,  w e  s a w  m a ny  fa r m e r s
wo rking  t h ei r  fields  wi th  t h e  b ro a d  ho e s ,  d eveloping
a n  e a r t h  m ulch  a t  t h e  fi r s t  possible  m o m e n t  to  cons e rve
t h ei r  m u c h  n e e d e d  m ois t u r e.   M e n  w e r e  a t  wo rk,
a s  s e e n  in Figs.  2 0 0  a n d  2 0 1,  u sing  long  h a n dle d  ho e s,
wi th  bl a d e s  nin e  by t hi r t e e n  inch e s,  h u n g  so  a s  to
d r a w  jus t  u n d e r  t h e  s u rfac e,  doing  ve ry effec tive
wo rk,  p e r mi t ting  t h e m  to  cove r  t h e  g ro u n d  r a pidly.

Walking  fu r t h er, w e  c a m e  u po n  six wo m e n  in a  field
of w h e a t ,  gl e a ning  t h e  single  h e a d s  w hic h  h a d  p r e m a t u r ely
ripe n e d  a n d  b rok e n  ove r  u po n  t h e  g ro u n d  b e t w e e n  t h e
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row s  soon  to  b e  h a rves t e d .   Whe t h e r  t h ey  w e r e
doing  t his  a s  a  p rivileg e  o r  a s  a  t a s k  w e  do  no t  know;
t h ey w e r e  s t ro n g,  c h e e rful, r e a so n a bly d r e s s e d ,  h a r dly
p a s t  mid dle  life  a n d  it w a s  n e a rly noon,  ye t  no t  on e
of t h e m  h a d  collec t e d  m o r e  s t r a w s  t h a n  s h e  could  r e a dily
g r a s p  in on e  h a n d.   The  s e a so n  in Chihli a s  in
S h a n t u n g,  h a d  b e e n  on e  of u n u s u al  d ro u g h t ,  m a king  t h e
c rop  s ho r t  a n d  p e r h a p s  u n u s u al  frug ality w a s  b eing
p r a c tic e d;  b u t  it  is in  s aving  t h a t  t h e s e  p eo ple  exc el
p e r h a p s  m o r e  t h a n  in  p ro d ucing.   The s e  h e a d s  of
w h e a t ,  if left  u po n  t h e  g ro u n d,  wo uld  b e  w a s t e d  a n d
if t h e  wo m e n  w e r e  p rivileg e d  gl e a n e r s  in t h e  fields
t h ei r  r e t u r n s  w e r e  c e r t ainly m u c h  g r e a t e r  t h a n  w e r e
t hos e  of t h e  ve ry old  wo m e n  w e  h ave  s e e n  in  F r a nc e
g a t h e ring  h e a d s  of w h e a t  fro m  t h e  al r e a dy h a rves t e d
fields.
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In  t h e  fields  b e t w e e n  Tien tsin  a n d  Peking  all w h e a t
w a s  b ein g  p ulle d,  t h e  e a r t h  s h ak e n  fro m  t h e  roo t s,
ti e d  in  s m all b u n dle s  a n d  t ak e n  to  t h e  d w ellings,
so m e ti m e s  on  t h e  h e avy c a r t  d r a w n  by a  t e a m  consis ting
of a  s m all do nk ey a n d  cow hi tc h e d  t a n d e m,  a s  s e e n  in
Fig.  2 0 2.   Mille t  h a d  b e e n  pl a n t e d  b e t w e e n  t h e
row s  of w h e a t  in t his  field  a n d  w a s  al r e a dy u p.  
Whe n  t h e  w h e a t  w a s  r e move d  t h e  g ro u n d  wo uld  b e  fe r tilized
a n d  pl a n t e d  to  soy b e a n s .   Bec a u s e  of t h e  d ry s e a so n
t his  fa r m e r  e s ti m a t e d  hi s  yield  wo uld  b e  b u t  eigh t
to  nin e  b u s h els  p e r  a c r e .   H e  w a s  exp e c ting  to
h a rve s t  t hi r t e e n  to  fou r t e e n  b us h els  of mille t  a n d
fro m  t e n  to  t w elve  b u s h els  of soy b e a n s  p e r  a c r e  fro m
t h e  s a m e  field.  This  would  give  hi m  a n  e a r ning,
b a s e d  on  t h e  local p ric e s,  of $ 1 0.36,  gold,  for  t h e
w h e a t ;  $ 6.0 0  for  t h e  b e a n s ,  a n d  $ 5.4 8  p e r  a c r e  for
t h e  mille t .   This  land  w a s  ow n e d  by t h e  fa mily
of t h e  E m p e ro r  a n d  w a s  r e n t e d  a t  $ 1.5 5,  gold,  p e r
a c r e .   The  soil w a s  a  r a t h e r  ligh t  s a n dy loa m,
no t  inh e r e n tly fe r tile, a n d  fe r tilize r s  to  t h e  value
of $ 3.61  gold,  p e r  a c r e ,  h a d  b e e n  a p plied,  le aving
t h e  e a r nin g  $ 1 6.71  p e r  a c r e .

Anot h e r  fa r m e r  wi th  w ho m  w e  t alke d,  p ulling  his  c rop
of w h e a t ,  wo uld  follow t his  wi t h  mille t  a n d  soy b e a n s
in al t e r n a t e  ro w s.   His  yield  of w h e a t  w a s  exp e c t e d
to  b e  el eve n  to  t w elve  b u s h els  p e r  a c r e ,  his  b e a n s
t w e n ty-on e  b u s h els  a n d  his  mille t  t w e n ty-five b u s h els
w hich,  a t  t h e  local p rice s  for  g r ain  a n d  s t r aw, wo uld
b ring  a  g ro s s  e a r ning  of $ 3 5,  gold,  p e r  a c r e .

Befor e  r e a c hin g  t h e  e n d  of ou r  w alk t h rou g h  t h e  fields
tow a r d  t h e  n ex t  s t a tion  w e  c a m e  a c ross  a no t h e r  of
t h e  m a ny ins t a nc e s  of t h e  labo r  t h e s e  p eo ple  a r e  willing
to  p e rfo r m  for  only a  s m all pos sible  inc r e a s e  in c rop.  
The  field  w a s  a dj ac e n t  to  on e  of t h e  win d b r e a k  h e d g e s
a n d  t h e  t r e e s  h a d  s p r e a d  t h ei r  roo t s  fa r  afield  a n d
w e r e  t h r e a t e ning  his  c ro p  t h ro u g h  t h e  cons u m p tion
of m ois t u r e  a n d  pl a n t  food.  To ch e ck  t his  d e ple tion
t h e  fa r m e r  h a d  d u g  a  t r e nc h  t w e n ty inch es  d e e p  t h e
len g t h  of hi s  field,  a n d  so m e  tw e n ty fee t  fro m  t h e
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line  of t r e e s ,  t h e r e by cu t ting  all of t h e  s u rfac e  roo t s
to  s top  t h ei r  d r af t  on  t h e  soil.  The  t r e nc h  w a s
lef t  op e n  a n d  a n  in t e r e s ting  fea t u r e  obs e rve d  w a s
t h a t  n e a rly ev e ry cu t  r oo t  on  t h e  field  side  of t h e
t r e nc h  h a d  t h row n  u p  on e  o r  m o r e  s hoo t s  b e a rin g  le aves,
w hile  t h e  e n d s  s till con n e c t e d  wi t h  t h e  t r e e s  s how e d
no  sig ns  of leaf g row t h.

In  Chihli a s  els e w h e r e  t h e  Chin e s e  a r e  skilled  g a r d e n e r s ,
u sing  w a t e r  for  i r rig a tion  w h e n eve r  it  is a dv a n t a g eo us.  
On e  g a r d e n e r  w a s  g ro win g  a  c rop  of e a rly c a b b a g e,
follow e d  by on e  of m elons,  a n d  t h e s e  wi th  r a dis h  t h e
s a m e  s e a so n.   H e  w a s  p aying  a  r e n t  of $ 6.4 5,  gold,
p e r  a c r e ;  w a s  a p plying  fe r tilize r  a t  a  cos t  of n e a rly
$ 8  p e r  a c r e  for  e a c h  of t h e  t h r e e  c ro ps,  m a king  his
c a s h  ou tlay $ 2 9.67  p e r  a c r e.   His  c ro p  of c a b b a g e
sold  for  $ 1 0 3,  gold; hi s  m elons  for  $ 7 7,  a n d  his  r a di sh
for  so m e t hing  m o r e  t h a n  $ 5 1,  m a kin g  a  to t al  of $ 2 3 2.20
p e r  a c r e ,  le aving  hi m  a  n e t  valu e  of $ 2 0 2.53.
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A s eco n d  g a r d e n er, g ro wing  po t a to es ,  ob t ain e d  a  yield,
w h e n  sold  n ew, of 8 ,0 00  po u n d s  p e r  a c r e ;  a n d  of 1 6,00 0
po u n d s  w h e n  t h e  c ro p  w a s  p e r mi t t e d  to  m a t u r e .  
The  n e w  po t a to e s  w e r e  sold  so  a s  to  b rin g  $ 5 1.6 0  a n d
t h e  m a t u r e  po t a to e s  $ 1 8 5.76  p e r  a c r e,  m a kin g  t h e  e a r nin g
for  t h e  t wo  c ro ps  t h e  s a m e  s e a so n  a  to t al  of $ 2 3 7.36,
gold.   By pl a n tin g  t h e  fi r s t  c rop  ve ry e a rly t h e s e
g a r d e n e r s  s ec u r e  t wo  c rops  t h e  s a m e  s e a son,  a s  fa r
no r t h  a s  Colu m b u s,  Ohio, a n d  S p ringfield, Illinois,
t h e  fir s t  c rop  b eing  h a rv es t e d  w h e n  t h e  t u b e r s  a r e
a bo u t  t h e  size  of w aln u t s .   The  r e n t al  a n d  fe r tilize r s
in t his  c a s e  a m o u n t e d  to  $ 3 0.9 6  p e r  a c r e .

S till a no t h e r  g a r d e n e r  g ro win g  win t e r  w h e a t  followe d
by onions,  a n d  t h es e  by c a b b a g e,  bo t h  t r a n s pla n t e d ,
r e alized  fro m  t h e  t h r e e  c ro ps  a  g ro s s  e a r nin g  of $ 1 7 6.73,
gold,  p e r  a c r e ,  a n d  incu r r e d  a n  exp e n s e  of $ 3 1.73
p e r  a c r e  for  fe r tilize r  a n d  r e n t ,  le aving  hi m  a  n e t
e a r ning  of $ 1 4 5  p e r  a c r e .

The s e  old  p eo ple  h av e  a c q ui r e d  t h e  skill a n d  p r a c tice
of s to rin g  a n d  p r e s e rving  s uc h  p e ris h a ble  frui ts  a s
p e a r s  a n d  g r a p e s  so  a s  to  e n a ble  t h e m  to  ke e p  t h e m
on  t h e  m a rk e t s  al mos t  con tinuo usly.  Pe a r s  w e r e
ve ry co m m o n  in t h e  la t t e r  p a r t  of June,  a n d  Cons ul-Ge n e r al
Willia m s  info r m e d  m e  t h a t  g r a p e s  a r e  r e g ula rly c a r ri e d
in to  July.  In  t alking  wi th  my in t e r p r e t e r  a s
to  t h e  m e t ho ds  e m ployed  I could  only lea r n  t h a t  t h e
g row e r s  d e p e n d  si m ply u po n  d ry e a r t h  c ella r s  w hich
c a n  b e  m ain t aine d  a t  a  ve ry u nifo r m  t e m p e r a t u r e ,  t h e
s e p a r a t e  frui t s  b ein g  w r a p p e d  in p a p er.  No  for eign e r
wi th  w ho m  w e  t alke d  kn e w  t h ei r  m e t ho ds.

Vege t a ble s  a r e  c a r ri ed  t h ro u g h  t h e  win t e r  in  s uc h
e a r t h  c ella r s  a s  a r e  s e e n  in  Fig.  8 8,  p a g e  1 6 1,  t h e s e
b ein g  cove r e d  af t e r  t h ey a r e  filled.

As to  t h e  p rice  of labo r  in t his  p a r t  of Chin a,  w e
lea r n e d  t h ro u g h  Cons ul-Gen e r al  Willia m s  t h a t  a  m a s t e r
m e c h a nic  m ay  r e c eive  5 0  c e n t s ,  M exica n,  p e r  d ay, a n d
a  jou r n ey m a n  1 8  ce n t s ,  o r  a t  a  r a t e  of 2 1.5  c e n t s

237



a n d  7.7 5  c e n t s,  gold.   Fa r m  labo r e r s  r ec eive  fro m
$ 2 0  to  $ 3 0,  M exica n,  o r  $ 8.60  to  $ 1 2.90,  gold,  p e r
ye ar, wi th  food, fuel a n d  p r e s e n t s  w hich  m a k e  a  to t al
of $ 1 7.20  to  $ 2 1.50.   This is les s  for  t h e  ye a r
t h a n  w e  p ay for  a  m o n t h  of p ro b a bly les s  efficien t
labor.  The r e  is r el a tively lit tle  c hild  labo r
in Chin a  a n d  t his  p e r h a p s  s hould  b e  exp ec t e d  w h e n
a d ul t  labo r  is so  a b u n d a n t  a n d  so  c h e a p.

XVI

MA NC H U RIA AN D  KOREA
The  3 9 t h  p a r allel of la ti t u d e  lies  jus t  sou t h  of Tien t sin;
follow e d  w e s t w a r d,  it  c ross e s  t h e  to e  of I t aly’s
boo t ,  le a d s  p a s t  Lisbon  in Por t u g al, n e a r  Washing to n
a n d  S t .  Louis  a n d  to  t h e  no r t h  of S a c r a m e n to  on  t h e
Pacific.  We w e r e  leaving  a  cou n t ry  wi th  a  m e a n
July t e m p e r a t u r e  of 8 0  d e g  F., a n d  of 2 1  d e g  in Janu a ry,
b u t  w h e r e  t wo  fee t  of ice  m ay  for m;  a  cou n t ry  w h e r e
t h e  eigh t e e n  yea r  m e a n  m axim u m  t e m p e r a t u r e  is 1 0 3.5
d e g  a n d  t h e  m e a n  mi nim u m  4.5  d e g;  w h e r e  t wice  in t his
p e riod  t h e  t h e r m o m e t e r  r e co r d e d  1 1 3  d e g  a bove  ze ro,
a n d  t wice  7  d e g  b elow, a n d  ye t  n e a r  t h e  co as t  a n d  in
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t h e  la ti t u d e  of Washing to n;  a  cou n t ry w h e r e  t h e  m e a n
a n n u al  r ainfall is 1 9.7 2  inch es  a n d  all b u t  3 .3 7  inch e s
falls  in  June,  July, Augus t  a n d  S e p t e m b er.  We
h a d  t ak e n  t h e  5:40  A. M. Im p e rial N o r t h-Chin a  t r ain,
Jun e  1 7 t h,  to  go  a s  fa r  no r t h w a r d  a s  Chica go,—to
M uk d e n  in M a n c h u ria ,  a  dis t a n c e  by  r ail of so m e  fou r
h u n d r e d  miles,  b u t  all of t h e  w ay s till a c ro ss  t h e
no r t h w a r d  ex t e n sion  of t h e  g r e a t  Chin es e  coas t al pl ain.  
Sou t h w a r d ,  ou t  fro m  t h e  colde s t  q u a r t e r  of t h e  glob e,
w h e r e  t h e  m e a n  Jan u a ry  t e m p e r a t u r e  is m o r e  t h a n  4 0
d e g  b elow ze ro,  s w e e p  no r t h e rly winds  w hich  b ring
to  M uk d e n  a  m e a n  Janu a ry t e m p e r a t u r e  only 3  d e g  a bove
ze ro,  a n d  ye t  t h e r e  t h e  July t e m p e r a t u r e  ave r a g e s
a s  hig h  a s  7 7  d e g  a n d  t h e r e  is a  m e a n  a n n u al  r ainfall
of b u t  1 8.5  inch e s ,  co min g  m o s tly in t h e  s u m m er, a s
a t  Tien t sin.

Althou g h  t h e  r ainfall of t h e  no r t h e r n  ex t e n sion  of
Chin a’s co as t al plain  is s m all, i ts  efficie ncy
is r el a tively hig h  b ec a u s e  of it s  m o s t  favor a ble  dis t r ibu tion
a n d  t h e  hig h  s u m m e r  t e m p e r a t u r e s.   In  t h e  p e riod
of e a rly g row t h,  April, M ay a n d  June,  t h e r e  a r e  4.18
inch es; b u t  in t h e  p e riod  of m axim u m  g ro wt h,  July
a n d  Augus t,  t h e  r ainfall is 1 1.4  inch e s;  a n d  in t h e
ripe nin g  p e riod,  S e p t e m b e r  a n d  Oc tob er, it  is 3 . 08
inch es ,  w hile  d u ring  t h e  r e s t  of t h e  yea r  b u t  1 .06
inch  falls.  Thus  m o s t  of t h e  r ain  co m e s  a t  t h e
ti m e  w h e n  t h e  c rops  r e q ui r e  t h e  g r e a t e s t  d aily cons u m p tion
a n d  it  is le a s t  in  mid-win t er, d u rin g  t h e  p e riod  of
li t tle  g row t h.

As ou r  t r ain  left  Tien t sin  w e  t r avele d  for  a  long
dis t a n c e  t h ro u g h  a  cou n t ry a g ricul tu r ally poo r  a n d
lit tle  tilled,  wi th  s u rf ac e  fla t ,  t h e  soil a p p a r e n tly
s aline,  a n d  t h e  lan d  g r e a tly in n e e d  of d r ain a g e.  
Whe r eve r  t h e r e  w e r e  c a n als  t h e  c rops  w e r e  b e s t ,  a p p a r e n tly
occ u pying  m o r e  o r  less  con tin uous  a r e a s  alon g  ei t h e r
b a nk.   The  d ay w a s  ho t  a n d  s ul t ry b u t  labo r e r s
w e r e  b u sy wi t h  t h ei r  la r g e  ho es ,  oft e n  wi th  all g a r m e n t s
laid  a sid e  exc e p t  a  s ho r t  s hi r t  o r  a  p ai r  of roo my
t rous e r s .
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In  t h e  s al t  dis t r ic t  a bo u t  t h e  villag e  of Tangku  t h e r e
w e r e  h u g e  s t a cks  of s al t  a n d  s m alle r  pil es  no t  ye t
b ro u g h t  tog e t h er, wi th  n u m e ro u s  wind mills, cons ti t u ting
m os t  s t r iking  fea t u r e s  in  t h e  lan dsc a p e,  b u t  t h e r e
w a s  al mos t  no  a g ric ul t u r al  o r  o t h e r  veg e t a tion.  
Beyon d  Peh t a n g  t h e r e  a r e  o t h e r  s al t  wo rks  a n d  a  c a n al
lea ds  w e s t w a r d  to  Tien t sin,  on  w hich  t h e  s al t  is p ro b a bly
t ak e n  t hi t h er, a n d  s till o t h e r  s al t  s t acks  a n d  wind mills
con tinu e d  visible  u n til n e a r  H a n k u,  w h e r e  a no t h e r
c a n al  le a d s  tow a r d  Peking.   H e r e  t h e  co a s t  r e c e d e s
e a s t w a r d  fro m  t h e  r ailw ay a n d  b eyon d  t h e  ci ty limit s
m a ny  g r ave  m o u n d s  do t  t h e  s u r ro u n din g  pl ain s  w h e r e
h e r d s  of s h e e p  w e r e  g r azing.
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As w e  h u r ri e d  tow a r d  t h e  d el t a  r e gion  of t h e  Lw a n
ho,  a n d  b efor e  r e a c hing  Tangs h a n,  a  m o r e  p ro d uc tive
cou n t ry  w a s  t r ave r s e d.   Th rifty t r e e s  m a d e  t h e
land sc a p e  g r e e n,  a n d  fields  of mille t ,  kaolian g  a n d
w h e a t  s t r e t c h e d  for  miles  tog e t h e r  along  t h e  t r ack
a n d  b a ck  ove r  t h e  fla t  pl ain  b eyond  t h e  limit  of vision.  
The n  c a m e  fields  pl a n t e d  wi th  two  row s  of m aize  al t e r n a tin g
wi th  on e  ro w  of soy b e a n s ,  b u t  no t  ove r  tw e n ty-eig h t
inch es  a p a r t ,  on e  s t alk of co r n  in a  pl ac e  eve ry sixt e e n
to  eigh t e e n  inch es ,  a ll c a r efully ho e d,  w e e dle s s  a n d
bla nk e t e d  wi th  a n  exc elle n t  e a r t h  m ulch; b u t  s till
t h e  leaves  w e r e  cu rling  in t h e  in t e ns e  h e a t  of t h e
s u n.   Tangs h a n  is a  la r g e  ci ty, a p p a r e n tly of
r e c e n t  g row t h  on  t h e  r ail ro a d  in a  cou n t ry w h e r e  isola t e d
conical hills  r i s e  on e  h u n d r e d  o r  two  h u n d r e d  fee t
ou t  of t h e  fla t ,  pl ains.   Ca r t  loads  of finely
p ulve rize d  e a r t h  co m pos t  w e r e  h e r e  m oving  to  t h e  fields
in la rg e  n u m b e r s ,  b eing  laid  in single  pile s  of five
h u n d r e d  to  eigh t  h u n d r e d  po u n d s,  for ty to  sixty fee t
a p a r t .   At Kaiping  t h e  cou n t ry  g ro ws  a  lit tl e  r olling
a n d  w e  p a s s e d  t h ro u g h  t h e  fir s t  r ailw ay c u t s ,  six
to  eigh t  fee t  d e e p,  a n d  t h e  w a t e r  in t h e  s t r e a m s  is
r u n ning  t e n  to  t w elve  fee t  b elow t h e  s u rf ac e  of t h e
fields.   On  t h e  rig h t  a n d  b eyon d  Kuyeh  t h e r e  a r e
low hills, a n d  h e r e  w e  p a s s e d  e no r m o u s  q u a n ti tie s
of d ry, finely pow d e r e d  e a r t h  co m pos t ,  dis t ribu t e d
on  n a r row  u n pla n t e d  a r e a  ove r  t h e  fields.   Wha t
c rop,  if ind e e d  a ny, h a d  occ u pie d  t h e s e  a r e a s  t his
s e a so n,  w e  could  no t  judg e.   The  fe r tiliza tion
h e r e  is eve n  m o r e  ex t e n sive  a n d  m o r e  g e n e r al  t h a n
w e  foun d  it in  t h e  S h a n t u n g  p rovinc e,  a n d  in  pl ac e s
w a t e r  w a s  b ein g  c a r ri e d  in p ails  to  t h e  fields  for
u s e  ei t h e r  in pla n ting  o r  in t r a n s pla n ting,  to  e n s u r e
t h e  r e a din es s  of t h e  n e w  c rops  to  u tilize  t h e  fir s t
r ainfall w h e n  it  co m e s.

The n  t h e  b e d  of a  n e a rly d ry  s t r e a m  so m e  t h r e e  h u n d r e d
fee t  wid e  w a s  c ro ss e d  a n d  b eyon d  it a  s a n dy pl ain
w a s  pl a n t e d  in long  n a r ro w  fields  b e t w e e n  wind b r e ak
h e d g e s.   The  c ro ps  w e r e  s m all b u t  evide n tly imp rove d
by t h e  influe nc e  of t h e  s h el t er.  The  s a n d  in pl ac e s
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h a d  d rif t e d  in to  t h e  h e d g e s  to  a  h eigh t  of t h r e e  fee t .  
At a  n u m b e r  of o t h e r  pl ac e s  alon g  t h e  w ay b efor e  M uk d e n
w a s  r e a c h e d  s uc h  p ro t ec t e d  a r e a s  w e r e  p a s s e d  a n d  oft e n e s t
on  t h e  no r t h  sid e  of wide ,  now  n e a rly d ry, s t r e a m
c h a n n els.

As w e  p a s s e d  on  tow a r d  S h a n h aikw a n  w e  w e r e  c a r r ie d
ove r  b ro a d  pl ains  eve n  m o r e  n e a rly level a n d  u no bs t r uc t e d
t h a n  a ny to  b e  foun d  in t h e  co r n  b el t  of t h e  mid dle
w e s t ,  a n d  t h es e  too  pl a n t e d  wi th  co r n,  kaolian g,  w h e a t
a n d  b e a n s ,  a n d  wi th  t h e  low ho u s e s  hid d e n  in di s t a n t
sc a t t e r e d  clus t e r s  of t r e e s  do t ting  t h e  wid e  pl ain
on  ei th e r  side,  wi th  no t  a  fenc e,  a n d  no t hin g  to  s u g g e s t
a  ro a d  a nyw h e r e  in sigh t .   We s e e m e d  to  b e  m oving
t h ro u g h  on e  vas t  field  do t t e d  wi th  h u n d r e d s  of b u sy
m e n,  a  plow m a n  h e r e ,  a n d  t h e r e  a  g r e a t  c a r t  ho p ele s sly
los t  in  t h e  field  so  fa r  a s  on e  could  s e e  a ny sign
of ro a d  to  g uid e  t h ei r  cou r s e .

So m e  e a rly c ro p  a p p e a r e d  to  h av e  b e e n  h a rves t e d  fro m
a r e a s  al t e r n a ting  wi th  t hos e  on  t h e  g ro u n d,  a n d  t h e s e
w e r e  do t t e d  wi t h  pile s  of t h e  soil a n d  m a n u r e  co m pos t ,
a g g r e g a tin g  h u n d r e d s  of tons,  dis t rib u t e d  ove r  t h e
fields  b u t  no  do u b t  d u rin g  t h e  n ex t  t h r e e  o r  fou r
d ays  t h e s e  t ho us a n ds  of piles  wo uld  h ave  b e e n  wo rk e d
into  t h e  soil a n d  vanis h e d  fro m  sigh t ,  to  r e a p p e a r
af t e r  a no t h e r  c rop  a n d  a no t h e r  year.
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It  w a s  a t  Lw a nc how  t h a t  w e  m e t  t h e  ou t-going  tid e
of soy b e a n s  d e s tin e d  for  Japa n  a n d  E u ro p e,  po u ring
in fro m  t h e  s u r ro u n din g  cou n t ry  in  g u n ny s a cks  b ro u g h t
on  h e avy c a r t s  d r a w n  by la r g e  m ule s,  a s  s e e n  in Fig.
2 0 3,  a n d  e no r m o u s  q u a n ti ti es  h a d  b e e n  s t ack e d  in t h e
op e n  alon g  t h e  t r a cks,  wi th  no  s h el t e r  w h a t ever, a w ai ting
t h e  a r r ival of t r ains  to  m ove  t h e m  to  expo r t  h a r bo r s .

The  pla n ting  h e r e ,  a s  el s e w h e r e ,  is in ro w s,  b u t  no t
of on e  kind  of g r ain.   Mos t  fr e q u e n tly two  row s
of m aize,  k aolian g  o r  mille t  a l t e r n a t e d  wi th  t h e  soy
b e a n s  a n d  u s u ally no t  m o r e  t h a n  t w e n ty-eigh t  inch e s
a p a r t ,  s h a r p  hig h  rid g e  c ultiva tion  b eing  t h e  g e n e r al
p r a c tic e.   S uc h  pl a n ting  s e c u r e s  t h e  r e q uisi t e
s u n s hine  wi th  a  la r g e r  n u m b e r  of pla n t s  on  t h e  field;
it  s ec u r e s  a  con tinuo us  g e n e r al  dis t rib u tion  of t h e
roo t s  of t h e  ni t rog e n-fixing  soy b e a n s  in  t h e  soil
of all t h e  field eve ry  s e a so n,  a n d  p e r mi t s  t h e  soil
to  b e  m o r e  con tin uously a n d  m o r e  co m ple t ely laid u n d e r
t rib u t e  by t h e  roo t  sys t e m s.   In  pl ac es  w h e r e
t h e  s t a n d  of co r n  o r  mille t  w a s  too  op e n  t h e  g a p s
w e r e  filled  wit h  t h e  soy b e a n s.   S uc h  a  sys t e m
of pl a n ting  pos sibly p e r mit s  a  m o r e  im m e dia t e  u tiliza tion
of t h e  ni t ro g e n  g a t h e r e d  fro m  t h e  soil a i r  in t h e
roo t  no d ule s,  a s  t h e s e  di e  a n d  u n d e r go  ni t rifica tion
d u ring  t h e  s a m e  s e a son,  w hile  t h e  c rop s  a r e  yet  on
t h e  g ro u n d,  a n d  so  fa r  a s  p hos p ho r us  a n d  po t a s siu m
co m po u n d s  a r e  libe r a t e d  by t his  d e c ay, t h ey too  wo uld
b eco m e  av aila ble  to  t h e  c ro ps.

The  e n d  of t h e  d ay’s jou r n ey w a s  a t  S h a n h aikw a n
on  t h e  bo u n d a ry  b e t w e e n  Chihli a n d  M a n c h u ri a ,  t h e
t r ain  s top pin g  a t  6:2 0  P. M. for  t h e  nigh t .   S t e p pin g
u po n  t h e  ve r a n d a  fro m  ou r  roo m  on  t h e  s e co n d  floor
of a  Jap a n e s e  inn  in  t h e  e a rly m o r ning,  t h e r e  s tood
b efo r e  u s ,  s ullen  a n d  g r ey, t h e  e a s t e r n  t e r min us  of
t h e  Gre a t  Wall, win ding  fift e e n  h u n d r e d  mile s  w e s t w a r d
a c ross  t w e n ty d e g r e e s  of longit u d e,  h aving  e n d u r e d
t h ro u g h  t w e n ty-on e  c e n t u rie s,  t h e  m o s t  s t u p e n do u s
piec e  of cons t r uc tion  eve r  conc eived  by m a n  a n d  exec u t e d
by a  n a tion.   Mo r e  t h a n  t w e n ty fee t  t hick  a t  t h e
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b a s e  a n d  t h a n  t w elve  fee t  on  t h e  top;  r i sing  fift e e n
to  t hi r ty fee t  a bove  t h e  g ro u n d  wi th  p a r a p e t s  alon g
bo t h  face s  a n d  tow e r s  eve ry t wo  h u n d r e d  ya r d s  rising
t w e n ty fee t  high er, it  m u s t  h av e  b e e n,  for  it s  tim e
a n d  t h e  m e t ho ds  of w a rfa r e  t h e n  p r ac tice d,  w h e n  d efe n d e d
by t h ei r  t ho us a n d s,  t h e  bold es t  a n d  m o s t  efficien t
n a tion al d efe ns e  eve r  cons t r uc t e d .   N o r  in t h e
e co no my of cons t r uc tion  a n d  m ain t e n a nc e  h a s  i t eve r
b e e n  e q u alled.

Eve n  if it  b e  t r u e  t h a t  2 0,00 0  m a s o ns  toiled  t h ro u g h
t e n  yea r s  in i ts  b uilding,  d efe n d e d  by 4 0 0,0 0 0  soldie r s,
fed  by a  co m miss a ri a t  of 2 0,00 0  m o r e  a n d  s u p po r t e d
by 3 0,00 0  o th e r s  in  t h e  t r a n s po r t ,  q u a r ry  a n d  po t t e r s’
s e rvice,  s h e  wo uld  t h e n  h ave  b e e n  u sing  les s  t h a n  eig h t
t e n t h s  p e r  c e n t  of h e r  po p ula tion,  on  a  b a sis  of 6 0,00 0,00 0
a t  t h e  ti m e;  w hile  a cco r ding  to  Ed m o n d  Thé ry’s
e s tim a t e ,  t h e  office r s  a n d  soldie r s  of E u rop e  tod ay,
in ti m e  of p e a c e ,  cons ti t u t e  on e  p e r  c e n t  of a  po p ula tion
of 4 0 0,00 0,0 00  of p e ople,  a n d  t h e s e ,  a t  only on e  dolla r
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e a c h  p e r  d ay  for  food, clo t hing  a n d  loss  of p rod ucin g
pow e r  would  cos t  h e r  n a tions ,  in t e n  yea r s,  m o r e  t h a n
$ 1 4,0 00  million.   Chin a,  wi th  h e r  p r e s e n t  h a bi t s
a n d  c us to m s,  wo uld  m o r e  e a sily h ave  m ain t aine d  h e r
a r my of 4 7 0,00 0  m e n  on  t hi r ty c e n t s  e a c h  p e r  d ay, o r
for  a  to t al  t e n-ye a r  cos t  of b u t  $ 5 2 0,0 00,0 0 0.  
The  F r e n c h  c a bin e t  in 1 9 0 0  a p p rove d  a  n av al p ro g r a m
involving  a n  exp e n di tu r e  of $ 6 0 0,00 0,0 00  d u rin g  t h e
n ex t  t e n  ye a r s ,  a  t ax of m o r e  t h a n  $ 1 5  for  eve ry  m a n,
wo m a n  a n d  child  in  t h e  Rep u blic.

Le aving  S h a n h aikw a n  a t  5:20  in t h e  m o r ning  a n d  r e a c hing
M uk d e n  a t  6:30  in  t h e  eve ning,  w e  ro d e  t h e  e n ti r e
d ay t h ro u g h  M a n c h u ri a n  fields.   M a nc h u ri a  h a s
a n  a r e a  of 3 6 3,70 0  s q u a r e  mile s,  e q u al  to  t h a t  of
bo t h  Dakot a s,  Min n e so t a ,  N e b r a s k a  a n d  Iow a  co m bin e d.  
I t  h a s  ro u g hly t h e  ou tline  of a  h u g e  boo t  a n d  could
on e  slide  i t e a s t w a r d  u n til Por t  Arth u r  w a s  a t  Washing ton,
S h a n h aikw a n  wo uld  fall w ell tow a r d  Pit t s b u r g h,  bo t h
a t  t h e  tip  of t h e  b ro a d  to e  to  t h e  boo t.   The
foot  wo uld  lie a c ros s  Pe n n sylva nia,  N e w  York, N e w  Jer s ey
a n d  all of N e w  E n gla n d,  ext e n ding  b eyon d  N e w  Bru ns wick
wi th  t h e  h e el in t h e  Gulf of S t .  Law r e n c e.   H a r bin,
a t  t h e  ins t e p  of t h e  boo t,  would  lie fifty miles  e a s t
of Mo n t r e al  a n d  t h e  exp a n din g  leg  would  r e a c h  no r t h w e s t w a r d
n e a rly to  Jam e s  Bay, e n ti r ely to  t h e  no r t h  of t h e
Ot t a w a  r ive r  a n d  t h e  Ca n a dia n  Pacific, s p a n ning  a  t ho us a n d
miles  of la ti t ud e  a n d  nin e  h u n d r e d  mile s  of longi tu d e.

The  Liao  plain,  t hi r ty miles  wid e,  a n d  t h e  c e n t r al
S u n g a ri  pl ain,  a r e  t h e  la rg e s t  in M a n c h u ri a ,  for min g
tog e t h e r  a  long  n a r ro w  valley floor  b e t w e e n  t wo  p a r allel
m o u n t ain  sys t e m s  a n d  ext e n din g  no r t h e a s t e r ly fro m
t h e  Liao g ulf, b e t w e e n  Por t  Arth u r  a n d  S h a n h aikw a n,
u p  t h e  Liao r ive r  a n d  dow n  t h e  S u n g a ri  to  t h e  Amur,
a  dis t a nc e  of eig h t  h u n d r e d  o r  m o r e  miles.   Thes e
plains  h ave  a  fe r tile, d e e p  soil a n d  it is on  t h e m
a n d  o th e r  les s e r  r ive r  bo t to m s  t h a t  M a nc h u ri a n  a g ricul tu r e
is d evelop e d,  s u p po r ting  eigh t  o r  nin e  million  p eo ple
on  a  c ul tiva t e d,  a c r e a g e  possibly no t  g r e a t e r  t h a n
2 5,00 0  s q u a r e  miles.
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M a n c h u ri a  h a s  g r e a t  for e s t  a n d  g r azing  possibiliti es
a w ai ting  fu tu r e  d evelop m e n t,  a s  w ell a s  m u c h  min e r al
w e al th.   The  pop ula tion  of Tsitsih ar, in t h e  la ti t u d e
of mid dle  No r t h  Dakot a,  s w ells  fro m  t hi r ty t hou s a n d
to  s eve n ty t ho us a n d  d u ring  S e p t e m b e r  a n d  Octob er,
w h e n  t h e  Mo n gols  b rin g  in t h ei r  c a t tl e  to  m a rk e t .  
In  t h e  mi d dle  p rovinc e,  a t  t h e  h e a d  of s t e a m  n avig a tion
on  t h e  S u n g a ri,  b e c a u s e  of t h e  a b u n d a nc e  a n d  c h e a p n e s s
of lum b er, Kirin  h a s  b e co m e  a  s hipb uilding  c e n t e r
for  Chin e s e  junks.   The  S u n g a ri-Milky-river, is
a  la rg e  s t r e a m  c a r rying  m o r e  w a t e r  a t  flood  s e a so n
t h a n  t h e  Amu r  a bove  it s  m o u t h ,  t h e  la t t e r  b ein g  n aviga ble
4 5 0  miles  for  s t e a m e r s  d r a win g  t w elve  fee t  of w a t er,
a n d  1 5 0 0  mile s  for  t hos e  d r a win g  fou r  fee t ,  so  t h a t
d u ring  t h e  s u m m e r  s e a so n  t h e  mid dle  a n d  no r t h e r n  p rovince s
h ave  n a t u r al  inlan d  w a t e r w ays,  b u t  t h e  ou tle t  to  t h e
s e a  is fa r  to  t h e  no r t h  a n d  close d  by ice  six m o n t hs
of t h e  year.
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N ot  fa r  b eyond  t h e  Gre a t  Wall of Chin a,  fas t  falling
in to  r uin,  p a r tly t h ro u g h  t h e  a p p ro p ri a tion  of it s
m a t e ri al  for  b uilding  p u r pos e s  now  t h a t  it  h a s  ou tlive d
its  u s efuln es s,  a no t h e r  b ro a d,  n e a rly d ry s t r e a m  b e d
w a s  c ros s e d .   The r e,  in full bloo m,  w a s  w h a t  a p p e a r e d
to  b e  t h e  wild w hi t e  r o s e  s e e n  e a rli er, fu r t h e r  sou t h,
w e s t  of S uc how, h aving  a  r e m a rk a ble  p rofusion  of s m all
w hi t e  bloo m  in clus t e r s  r e s e m bling  t h e  Ra m ble r  ro s e .  
On e  of t h e s e  b u s h e s  g ro wing  wild t h e r e  on  t h e  b a nk
of t h e  c a n al  h a d  ove r  s p r e a d  a  clu m p  of t r e e s  on e
of w hich  w a s  t hi r ty  fee t  in h eigh t ,  e nveloping  it  in
a  m a n tl e  of bloo m, a s  s e e n  in t h e  u p p e r  s e c tion  of
Fig.  2 0 4.   The  low e r  s ec tion  of t h e  illus t r a tion
is a  clos e r  view s howing  t h e  clus t e r s .   The  s t e m
of t his  ro s e ,  t h r e e  fee t  a bove  t h e  g ro u n d,  m e a s u r e d
1 4.5  inc h e s  in ci rc u mfe r e n c e .   If i t would  t h rive
in t his  cou n t ry no t hing  could  b e  b e t t e r  for  p a rks
a n d  pl e a s u r e  d rives.   La t e r  on  ou r  jou r n ey w e  s a w
it m a ny  ti m e s  in  bloo m  alon g  t h e  r ailw ay b e t w e e n  M uk d e n
a n d  Antu n g,  b u t  now h e r e  a t t aining  so  la r g e  g ro wt h.  
The  blosso m s  a r e  sc a n t  t h r e e-fou r t h s  inch  in di a m e t er,
u s u ally in co m p a c t  clus t e r s  of t h r e e  to  el eve n,  so m e ti m e s
in t wos  a n d  occ a sion ally s t a n ding  singly.  The
leaves  a r e  five-folia t e ,  so m e ti m e s  t r ifolia t e;  le afle t s
b ro a dly lanc eola t e ,  a cc u min a t e  a n d  finely s e r r a t e ;
t ho r ns  mi n u t e ,  r e c u r r e n t  a n d  few, only on  t h e  s m alle r
b r a nc h e s .

In  a  field  b eyon d,  a  s m all donk ey w a s  d r a wing  a  s ton e
rolle r  t h r e e  fee t  long  a n d  on e  foot  in di a m e t er, firming
t h e  c r e s t s  of n a r row, s h a r p,  r ec e n tly for m e d  ridg e s,
t wo  a t  a  t im e.   Mille t ,  m aize  a n d  k aolian g  w e r e
h e r e  t h e  chief c rops.   Anoth e r  n e a rly d ry  s t r e a m
w a s  c ros s e d ,  w h e r e  t h e  fields  b e c a m e  m o r e  rolling
a n d  m u c h  c u t  by d e e p  g ullies,  t h e  fir s t  ins t a nc es
w e  h a d  s e e n  in Chin a  exc e p t  on  t h e  s t e e p  hillsides
a bo u t  Tsing t ao.   N o t  all of t h e  lands  h e r e  w e r e
c ul tiva t e d,  a n d  on  t h e  u n tilled  a r e a s  h e r d s  of fifty
to  a  h u n d r e d  go a t s,  pigs,  c a t tl e,  ho r s e s  a n d  do nk eys
w e r e  g r azing.
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Fields  in  M a nc h u ri a  a r e  la r g e r  t h a n  in  Chin a  a n d  so m e
row s  w e r e  a  full q u a r t e r  of a  mile  long,  so  t h a t  c ul tiva tion
w a s  b ein g  do n e  wi th  do nk eys  a n d  c a t tl e,  a n d  la r g e
n u m b e r s  of m e n  w e r e  wo rking  in g a n g s  of four, s eve n,
t e n,  t w e n ty, a n d  in on e  field a s  hig h  a s  fifty, ho eing
mille t .   S uc h  a  c r e w  a s  t h e  la rg e s t  m e n tion e d  could
p ro b a bly b e  hi r e d  a t  t e n  c e n t s  e a c h,  gold,  p e r  d ay,
a n d  w e r e  p ro b a bly m e n  fro m  t h e  t hickly s e t tl ed  po r tions
of S h a n t u n g  w ho  h a d  left  in t h e  s p rin g,  exp e c tin g
to  r e t u r n  in S e p t e m b e r  o r  Octob er.  Both  labo r e r s
a n d  working  a ni m als  w e r e  t aking  din n e r  in t h e  fields,
a n d  e a rlie r  in t h e  d ay w e  h a d  s e e n  s eve r al  ins t a n c e s
w h e r e  h ay a n d  fee d  w e r e  b ein g  t ak e n  to  t h e  field  on
a  wood e n  sle d,  wi th  t h e  plow a n d  o t h e r  tools.  
At noo n  t his  w a s  s e rving  a s  m a n g e r  for  t h e  c a t tl e,
m ule s  o r  do nk eys.

In  fields  w h e r e  t h e  clos e,  d e e p  fu r rowing  a n d  ridging
w a s  b ein g  do n e  t h e  t e a m  oft e n  consis t e d  of a  h e avy
ox a n d  t wo  s m all do nk eys  d riven  a b r e a s t ,  t h e  t h r e e
w alking  in a dj ac e n t  r ow s,  t h e  plow following  t h e  ox,
o r  a  h e avy m ul e  ins t e a d.
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The  r ainy s e a so n  h a d  no t  b e g u n  a n d  in m a ny fields
t h e r e  w a s  pl a n tin g  a n d  t r a n s pla n tin g  w h e r e  w a t e r  w a s
u s e d  in s e p a r a t e  hills,  so m e ti m es  b ro u g h t  in p ails
fro m  a  n e a r by s t r e a m,  a n d  in o t h e r  c a s e s  on  c a r t s
p rovide d  wi th  t a nks.   Hole s  w e r e  m a d e  alon g  t h e
c r e s t s  of t h e  rid g e s  wi th  t h e  bla d e  of a  n a r ro w  ho e
a n d  a  lit tle  w a t e r  po u r e d  in e a c h  hill, fro m  a  dipp er,
b efo r e  pl a n tin g  o r  s e t ting.   Thes e  m u s t  h ave  b e e n
o th e r  ins t a nc e s  w h e r e  t h e  fa r m e r s  w e r e  willing  to  incu r
a d di tion al labo r  to  s ave  tim e  for  t h e  m a t u rin g  of t h e
c rop  by a s sis ting  g e r min a tion  in  a  soil too  d ry to
m a k e  it c e r t ain  u n til t h e  r ains  c a m e.

It  a p p e a r s  p rob a ble  t h a t  t h e  s t ro n g  ridgin g  a n d  t h e
clos e  level ro ws  so  la r g ely a do p t e d  h e r e  m u s t  h ave
m a r k e d  a dv a n t a g e s  in  u tilizing  t h e  r ainfall, e s p e ci ally
t h e  po r tions  co ming  e a r ly, a n d  t h a t  la t e r  also  if
it  s hould  co m e  in h e avy s ho w e r s.   With  s t e e p  n a r row
ridgin g,  h e avy r ain s  wo uld  b e  s h e d  a t  onc e  to  t h e
bo t to m  of t h e  d e e p  fu r rows  wit ho u t  ove r-s a t u r a tin g
t h e  rid g e s ,  w hile  t h e  w e t  soil in  t h e  bo t to m  of t h e
fu r row s  wo uld  favor  d e e p  p e r cola tion  wi t h  la t e r al  c a pilla ry
flow t aking  pl ac e  s t ron gly u n d e r  t h e  ri dg e s  fro m  t h e
fur row s, c a r rying  bo t h  m ois t u r e  a n d  soluble  pl a n t
food  w h e r e  t h ey will b e  m os t  co m ple t ely a n d  q uickly
av aila ble.   Wh e n  t h e  r ain  co m e s  in h e avy s how e r s
e a c h  fu r row  m ay  s e rve  a s  a  long  r e s e rvoi r  w hich  will
p r eve n t  w a s hing  a n d  a t  t h e  s a m e  ti m e  p e r mi t  q uick
p e n e t r a tion; t h e  rid g e s  n eve r  b e co ming  floode d  o r
p u d dle d,  p e r mi t  t h e  soil ai r  to  e sc a p e  r e a dily a s
t h e  w a t e r  fro m  t h e  fu r row s  sinks,  a s  it  c a n no t  e a sily
do  in fla t  fields  w h e n  t h e  r ain s  fall r a pidly a n d
fill a ll of t h e  soil po r e s ,  t h u s  closing  t h e m  to  t h e
e sc a p e  of ai r  fro m  b elow, w hich  m u s t  t ak e  plac e  b efor e
t h e  w a t e r  c a n  e n t er.

Whe n  row s  a r e  only t w e n ty-fou r  to  t w e n ty-eig h t  inch e s
a p a r t ,  r i dgin g  is no t  s ufficien tly m o r e  w a s t eful of
soil m ois t u r e ,  t h ro u g h  g r e a t e r  ev a po r a tion  b e c a u s e
of inc r e a s e d  s u rf ac e ,  to  co m p e n s a t e  for  t h e  o t h e r
a dva n t a g e s  g ain e d,  a n d  h e n c e  t h ei r  p r a c tic e,  for  t h ei r
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con di tions ,  a p p e a r s  so u n d.

The  a p plica tion  of finely p ulve rize d  e a r t h  co m pos t
to  fields  to  b e  pl a n t e d,  a n d  in so m e  c as es  w h e r e  t h e
fields  w e r e  al r e a dy pl a n t e d ,  con tin u e d  g e n e r al  af t e r
leaving  S h a n h ailkw a n  a s  it h a d  b e e n  b efor e .   Co m pos t
s t acks  w e r e  co m mo n  in ya r d s  w h e r eve r  b uildings  w e r e
clos e  e no u g h  to  t h e  t r ack  to  b e  s e e n.   M uc h  of
t h e  w ay a bo u t  on e-t hi rd  of t h e  fields  w e r e  ye t  to
b e,  o r  h a d  jus t  b e e n,  pl a n t e d  a n d  in a  g r e a t  m ajori ty
of t h e s e  co m pos t  fe r tilize r  h a d  b e e n  laid  dow n  for
u s e  on  t h e m,  o r  w a s  b ein g  t ak e n  to  t h e m  in la r g e  h e avy
c a r t s  d r a w n  so m e tim e s  by  t h r e e  m ule s.   Be t w e e n
S a r ho u gon  a n d  Nin gyu e n c ho w  fou r t e e n  fields  t h us  fe r tilized
w e r e  cou n t e d  in less  t h a n  h alf a  mile;  t e n  o th e r s
in t h e  n ext  mile; e l eve n  in  t h e  mile  a n d  a  q u a r t e r
following.  In  t h e  n ext  t wo  miles  on e  h u n d r e d  fields
w e r e  cou n t e d  a n d  jus t  b efo r e  r e a c hing  t h e  s t a tion
w e  cou n t e d  d u ring  five min u t e s ,  wi t h  w a tc h  in h a n d,
nin e ty-five  fields  to  b e  pl a n t e d,  u po n  w hich  t his
fe r tilize r  h a d  b e e n  b ro u g h t .   In  so m e  c a s e s  t h e
co m pos t  w a s  b eing  s p r e a d  in fu r row s  b e t w e e n  t h e  row s
of a  las t  ye a r’s c ro p,  evid e n tly to  b e  t u r n e d
u n d er, t h u s  r eve r sin g  t h e  posi tion  of t h e  rid g e s .
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Afte r  p a s sin g  Liens h a n,  w h e r e ,  t h e  r ailw ay r u n s  n e a r
t h e  s e a,  a  s ail w a s  visible  on  t h e  b ay a n d  m a ny s t acks
of s al t  pile d  a bo u t  t h e  eva po r a tion  fields  w e r e  a s soci a t e d
wi th  t h e  r evolving  s ail wind mills al r e a dy d e sc rib e d.  
H e r e ,  too,  la r g e  n u m b e r s  of c a t tl e ,  ho r s e s ,  m ule s
a n d  donk eys  w e r e  g r azing  on  t h e  u n tilled  low lan ds,
b eyon d  w hich  w e  t r ave r s e d  a  s ec tion  w h e r e  all fields
w e r e  pl a n t e d,  w h e r e  no  fe r tilize r  w a s  piled  in  t h e
field b u t  w h e r e  m a ny g ro u p s  of m e n  w e r e  b u sy ho ein g,
so m e ti m e s  t w e n ty in a  g a n g.

Chin e s e  soldie r s  wit h  b ayon e t t e d  g u n s  s tood  g u a r d
a t  eve ry r ailw ay s t a tion  b e t w e e n  S h a n h aikw a n  a n d  M uk d e n,
a n d  fro m  Chinc howfu  ou r  co ac h  w a s  occu pie d  by so m e
Chin e s e  official wi t h  g u e s t s  a n d  milit a ry a t t e n d a n t s,
includin g  a r m e d  soldie r s .   The  official a n d  his
g u e s t s  w e r e  a n  a t t r a c tive  g ro u p  of m e n  wi th  pl e a s a n t
fac es  a n d  win nin g  m a n n e r s ,  cla d  in m a ny g a r m e n t s  of
richly figu r e d  silk of b righ t ,  a t t r ac tive,  b u t  u no b t r u sive,
colo r s,  w ho  t alke d,  s e riously o r  in mi r t h,  a l mos t
inc es s a n tly.  They took t h e  t r ain  a bo u t  on e  o’clock
a n d  lunch  w a s  im m e dia t ely s e rve d  in  Chine s e  s tyle,
b u t  t h e  las t  co u r s e  w a s  no t  b ro u g h t  u n til n e a r ly fou r
o’clock.  At eve ry s t a tion  soldie r s  s tood
in line  in t h e  a t ti t u d e  of s alu t e  u n til t h e  official
c a r  h a d  p a s s e d.

Jus t  b efo r e  r e a c hin g  Chinc howfu w e  s a w  t h e  fir s t  pl a n t e d
fields  lit t e r e d  wi th  s t u b ble  of t h e  p r evious  c rop,
a n d  in m a ny ins t a nc e s  s uc h  s t u b ble  w a s  b eing  g a t h e r e d
a n d  r e move d  to  t h e  villag es ,  la rg e  s t acks  h aving  b e e n
pile d  in  t h e  ya r ds  to  b e  u s e d  ei t h e r  a s  fuel o r  in
t h e  p ro d uc tion  of co m pos t .   As t h e  t r ain  a p p ro a c h e d
Taling  ho  g ro u p s  of m e n  w e r e  ho eing  in  mille t  fields,
t hi r ty  in on e  g ro u p  on  on e  side  a n d  fifty in a no t h e r
body on  t h e  o t h er.  M a ny s m all h e r d s  of c a t tl e,
ho r s e s ,  do nk eys  a n d  flocks  of go a t s  a n d  s h e e p  w e r e
fee din g  alon g  s t r e a m  cou r s e s  a n d  on  t h e  u n pla n t e d
fields.   Beyon d  t h e  s t a tion,  af t e r  c ro ssing  t h e
river, s till a no t h e r  s a n d  d u n e  t r a c t  w a s  p a s s e d,  pl a n t e d
wi th  willows, mille t  occ u pying  t h e  level a r e a s  b e t w e e n
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t h e  d u n e s ,  a n d  no t  fa r  b eyond,  wide  u n tilled  fla t s
w e r e  c ros s e d ,  on  w hich  m a ny  h e r d s  w e r e  g r azing  a n d
do t t e d  wi th  g r av e  m o u n d s  a s  w e  n e a r e d  Koup a n tz e,  w h e r e
a  b r a nc h  of t h e  r ailw ay t r ave r s e s  t h e  Liao pl ain  to
t h e  po r t  of N e w c h w a n g.   I t  w a s  in t his  r e gion
t h a t  t h e r e  c a m e  t h e  fir s t  s u g g e s tion  of r e s e m bl a nc e
to  ou r  m a r s hla n d  m e a dow s;  a n d  ve ry soon  t h e r e  w e r e
s e e n  a p p ro ac hing  fro m  t h e  di s t a n c e  loads  so  g r e e n
t h a t  exc e p t  for  t h e  la r g e  size  on e  would  h ave  judg e d
t h e m  to  b e  fr es h  g r a s s .   They w e r e  loa ds  of cu r e d
h ay in t h e  b rig h t e s t  g r e e n ,  t h e  r e s ul t ,  no  do u b t ,
of c u rin g  u n d e r  t h ei r  d ry  w e a t h e r  con di tions .

At Ta H u  S h a n  la rg e  q u a n ti ti es  of g r ain  in  s a cks  w e r e
pile d  alon g  t h e  t r acks  a n d  in t h e  fr eigh t  ya r d s,  b u t
u n d e r  m a t tin g  s h el t e r s .   N e a r  h e r e ,  too, la r g e
t h r e e-m ule  loads  of d ry  e a r t h  co m pos t  w e r e  going  to
t h e  fields  a n d  m e n  w e r e  b u sy p ulve rizing  a n d  mixing
it  on  t h e  t h r e s hing  floor s  p r e p a r a to ry for  u s e.  
N e a rly all c rops  g rowin g  w e r e  on e  o r  a no t h e r  of t h e
mille t s ,  b u t  conside r a ble  a r e a s  w e r e  ye t  u n pla n t e d
a n d  on  t h e s e  c a t tl e,  ho r s e s,  m ul es  a n d  do nk eys  w e r e
fee din g  a n d  eig h t  m o r e  loads  of ve ry b righ t  n e w  m a d e
h ay c ros s e d  t h e  t r a ck.
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Whe n  t h e  t r ain  r e a c h e d  Sin minfu  w h e r e  t h e  r ailw ay
t u r n s  a b r u p tly e a s t w a r d  to  c ro ss  t h e  Liao ho  to  r e a c h
M uk d e n  w e  s a w  t h e  fir s t  ex t e nsive  m a s sing  of t h e  h u g e
b e a n  c ak e s  for  expo r t ,  tog e t h e r  wi th  e no r m o u s  q u a n ti ti es
of soy b e a n s  in s a cks  pile d  alon g  t h e  r ailw ay a n d
in t h e  fr eig h t  ya r ds  o r  load e d  on  c a r s  m a d e  u p  in t r ains
r e a dy to  m ove.   Le aving  t his  s t a tion  w e  p a s s e d
a m o n g  fields  of g r ain  looking  d e cid e dly yellow, t h e
fir s t  indica tion  w e  h a d  s e e n  in Chin a  of c rop s  ni t ro g e n-h u n g ry
a n d  of soils  m a rk e dly d eficien t  in  av ailable  ni t rog e n.  
Beyon d  t h e  n ext  s t a tion  t h e  fields  w e r e  d ecid e dly
s po t t e d  a n d  u n eve n  a s  w ell a s  yellow, r ec alling  con di tions
so  co m m o nly s e e n  a t  ho m e  a n d  w hich  h a d  b e e n  cons picuously
a b s e n t  h e r e  b efo r e.   C rossing  t h e  Liao  ho  wi th
its  b ro a d  ch a n n el  of s hifting  s a n d s,  t h e  rive r  c a r rying
t h e  la r g e s t  volu m e  of w a t e r  w e  h a d  ye t  s e e n ,  b u t  t h e
s t r e a m  ve ry low a n d  s till ch a r ac t e ri s tic  of t h e  clos e
of t h e  d ry  s e a so n  of s e mi-a r id  clim a t e s ,  w e  soon  r e a c h e d
a no t h e r  s t a tion  w h e r e  t h e  fr eigh t  ya r d s  a n d  all of
t h e  s p a c e  alon g  t h e  t r a cks  w e r e  piled  high  wi th  b e a n
c ak e s  a n d  ye t  t h e  fields  a bo u t  w e r e  r eflec ting  t h e
impove ris h e d  con di tion  of t h e  soil t h ro u g h  t h e  yellow
c rops  a n d  t h ei r  u n eve n  g ro wt h  on  t h e  fields.

Sinc e  t h e  Jap a n e s e-Russia n  w a r  t h e  s hip m e n t s  of soy
b e a n s  a n d  of b e a n  c ak e  fro m  M a n c h u ri a  h ave  inc r e a s e d
e no r m o usly.  U p  to  t his  ti m e  t h e r e  h a d  b e e n  expo r t s
to  t h e  sou t h e r n  p rovinc e s  of Chin a  w h e r e  t h e  b e a n
c ak e s  w e r e  u s e d  a s  fe r tilize r s  for  t h e  ric e  fields,
b u t  t h e  n e w  ext e n sive  m a rk e t s  h ave  so  r ais e d  t h e  p ric e
t h a t  in s eve r al  ins t a nc e s  w e  w e r e  info r m e d  t h ey could
no t  t h e n  afford  to  u s e  b e a n  c ak e  a s  fe r tilizer. 
F ro m  N e w c h w a n g  alon e,  in 1 9 0 5,  b e t w e e n  Janu a ry 1 s t
a n d  M a r c h  3 1s t ,  t h e r e  w e n t  a b ro a d  2,28 6,00 0  pou n d s
of b e a n s  a n d  b e a n  c ak e,  b u t  in 1 9 0 6  t h e  a m o u n t  h a d
inc r e a s e d  to  4,88 3,00 0  pou n ds.   Bu t  a  r e po r t  p u blish e d
in t h e  Tien t sin  p a p e r s  a s  official, w hile  w e  w e r e
t h e r e ,  s t a t e d  t h a t  t h e  valu e  of t h e  expo r t  of b e a n
c ak e  a n d  soy b e a n s  fro m  Dalny for  t h e  m o n t h s  e n din g
M a rc h  3 1s t  h a d  b e e n,  in 1 9 0 9,  only $ 1,63 5,00 0,  gold,
co m p a r e d  wi t h  $ 3,06 5,00 0  in t h e  co r r e s po n din g  p e riod
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of 1 9 0 8,  a n d  of $ 5,12 0,0 00  in 1 9 0 7,  s howing  a  m a rk e d
d ec r e a s e .

E d w a r d  C. Pa rk er, w ri ting  fro m  M uk d e n  for  t h e  Review
of Review s, s t a t e d:   “The  b e a n  c ak e  s hip m e n t s
fro m  N e w c h w a n g,  Dalny a n d  Antu n g  in 1 9 0 8  a m o u n t e d
to  5 1 5,19 8  to ns;  b e a n s ,  2 3 9,29 8  tons;  b e a n  oil, 1 9 3 0
tons; h aving  a  to t al  value  of $ 1 5,0 16,6 4 9  (U. 
S. gold)”.  Acco rding  to  t h e  co m posi tion
of soy b e a n s  a s  indica t e d  in H o pkins’ t a bl e  of
a n alys es ,  t h e s e  s hip m e n t s  of b e a n s  a n d  b e a n  c ak e  wo uld
r e m ove  a n  a g g r e g a t e  of 6 1 7 1  tons  of p hos p ho r u s,  1 0,09 7
tons  of po t a s siu m,  a n d  4 7,81 2  tons  of ni t rog e n  fro m
M a n c h u ri a n  soils  a s  t h e  r e s ul t  of expo r t  for  t h a t
ye ar.  Could  s uc h  a  r a t e  h ave  b e e n  m ain t ain e d  d u ring
t wo  t ho us a n d  ye a r s  t h e r e  would  h ave  b e e n  sold  fro m
t h e s e  soils  2 0,19 4,00 0  tons  of po t a s siu m;  1 2,3 42,0 0 0
tons  of p hos p ho r u s  a n d  9 5,62 4,00 0  tons  of ni t rog e n;
a n d  t h e  p hos p ho r u s,  w e r e  it t h u s  expo r t e d ,  wo uld  h ave
exc e e d e d  m o r e  t h a n  t h r e efold  all t h u s  fa r  p ro d u c e d
in t h e  U ni t e d  S t a t e s;  i t wo uld  h av e  exc e e d e d  t h e  wo rld’s
ou t p u t  in 1 9 0 6  m o r e  t h a n  eigh t e e n  ti m e s,  ev e n  a s s u min g
t h a t  all p hos p h a t e  rock  min e d  w a s  s eve n ty-five  p e r
c e n t  p u r e .
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The  choice  of t h e  mille t s  a n d  t h e  so r g h u m s  a s  t h e
s t a pl e  b r e a d  c rops  of no r t h e r n  Chin a  a n d  M a nc h u ri a
h a s  b e e n  q ui t e  a s  r e m a r k a ble  a s  t h e  s el ec tion  of r ic e
for  t h e  m o r e  sou t h e r n  la ti t u d e s ,  a n d  t h e  t wo  to g e t h e r
h ave  pl aye d  a  m o s t  impo r t a n t  p a r t  in d e t e r mining  t h e
hig h  m ain t e n a nc e  efficiency of t h e s e  p eo ple.  
In  n u t ri tive  value  t h e s e  g r ains  r a nk  w ell wi th  w h e a t;
t h e  s t e m s  of t h e  la r g e r  va rie ti es  a r e  ex t e nsively
u s e d  for  bo t h  fuel a n d  b uilding  m a t e ri al  a n d  t h e  s m alle r
for m s  m a k e  exc elle n t  for a g e  a n d  h av e  b e e n  u s e d  di r ec tly
for  m ain t aining  t h e  o r g a nic  con t e n t  of t h e  soil. 
Their  r a pid  d evelop m e n t  a n d  t h ei r  high  e n d u r a n c e  of
d ro u g h t  a d a p t  t h e m  a d mi r a bly to  t h e  clim a t e  of no r t h
Chin a  a n d  M a nc h u ri a  w h e r e  t h e  r ains  b e gin  only af t e r
la t e  June  a n d  w h e r e  w e a t h e r  too  cold  for  g row t h  co m e s
e a rli e r  in t h e  fall.  The  q uick  m a t u ri ty of t h e s e
c rops  also  p e r mi t s  t h e m  to  b e  u s e d  to  g r e a t  a dva n t a g e
eve n  t h ro u g ho u t  t h e  sou t h,  in t h ei r  sys t e m s  of m ul tiple
c rop pin g  so  g e n e r ally a do p t e d,  w hile  t h ei r  g r e a t  r e sis t a nc e
to  d ro u g h t ,  b ein g  a ble  to  r e m ain  a t  a  s t a n d s till for
a  long  tim e  w h e n  t h e  soil is too  d ry  for  g ro wt h  a n d
ye t  b e  a bl e  to  p u s h  a h e a d  r a pidly w h e n  favor a ble  r ain s
co m e,  p e r mit s  t h e m  to  b e  u s e d  on  t h e  high e r  lan ds
g e n e r ally w h e r e  w a t e r  is no t  available  for  ir riga tion.

In  t h e  S h a n t u n g  p rovinc e  t h e  la rg e  mille t ,  so r g h u m
or  kaolian g,  yields  a s  high  a s  2 0 0 0  to  3 0 0 0  po u n d s
of s e e d  p e r  a c r e ,  a n d  5 6 0 0  to  6 0 0 0  po u n d s  of ai r-d ry
s t e m s,  e q u al  in w eigh t  to  1.6  to  1.7  co r d s  of d ry
o ak  wood.   In  t h e  r e gion  of M uk d e n,  M a nc h u ri a ,
it s  av e r a g e  yield  of s e e d  is pl ac e d  a t  t hi r ty-five
b u s h els  of sixty pou n ds  w eig h t  p e r  a c r e ,  a n d  wi th
t his  co m e s  on e  a n d  a  h alf tons  of fuel o r  of b uilding
m a t e ri al.  H osie  s t a t e s  t h a t ,  t h e  kaolia n g  is t h e
s t a pl e  food  of t h e  po p ula tion  of M a n c h u ri a  a n d  t h e
p rincip al g r ain  food  of t h e  wo rk  a ni m als.   The
g r ain  is fir s t  w a s h e d  in cold  w a t e r  a n d  t h e n  po u r e d
in to  a  k e t tl e  wi t h  fou r  t im e s  it s  volu m e  of boiling
w a t e r  a n d  cooke d  for  a n  ho ur, wi thou t  s al t ,  a s  wit h
ric e.   I t  is e a t e n  wi th  c ho ps ticks  wit h  boiled
o r  s al t e d  ve g e t a ble s.   H e  s t a t e s  t h a t  a n  o r din a ry
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s e rva n t  r e q ui r e s  a bo u t  t wo  po u n d s  of t his  g r ain  p e r
d ay, a n d  t h a t  a  work m a n  a t  h e avy labo r  will t ak e  dou ble
t h e  a m o u n t.   A Chines e  frien d  of hi s,  ke e ping
five  s e rv a n t s,  s u p plied  t h e m  with  2 4 0  po u n d s  of mille t
p e r  m o n t h ,  tog e t h e r  wi t h  1 6  po u n d s  of n a tive  flour,
r e g a r d e d  a s  s ufficien t  for  t wo  d ays,  a n d  m e a t  for
t wo  d ays,  t h e  a m o u n t  no t  b eing  s t a t e d.   Two of
t h e  s m all mille t s  (Se t a ri a  i t alica,  a n d  Pa nicu m  milliac e u m),
w h e a t ,  m aize  a n d  b u ckw h e a t  a r e  o t h e r  g r ains  w hich  a r e
u s e d  a s  food  b u t  c hiefly to  give  va rie ty a n d  ch a n g e
of die t .

Very la rg e  q u a n ti ti es  of m a t ting  a n d  w r a p pin gs  a r e
al so  m a d e  fro m  t h e  leaves  of t h e  la rg e  mille t ,  w hich
s e rve  m a ny  p u r pos e s  co r r e s po n ding  wit h  t h e  rice  m a t tin gs
a n d  b a g s  of Jap a n  a n d  so u t h e r n  China .
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The  s m all mille t s ,  in S h a n t u n g,  yield  a s  hig h  a s  2 7 0 0
po u n d s  of s e e d  a n d  4 8 0 0  po u n d s  of s t r a w  p e r  a c r e .  
In  Jap a n,  in t h e  ye a r  1 9 0 6,  t h e r e  w e r e  g row n  7 3 7,71 9
a c r e s  of foxtail, b a r ny a r d  a n d  p roso  mille t ,  yielding
1 7,08 4,00 0  b u s h els  of s e e d  o r  a n  ave r a g e  of t w e n ty-t h r e e
b u s h els  p e r  a c r e .   In  a d di tion  to  t h e  mille t s ,
Jap a n  g r ew, t h e  s a m e  ye ar, 5 , 96 4,30 0  b u s h els  of b uckw h e a t
on  3 9 4,52 3  a c r e s ,  o r  a n  av e r a g e  of fifte e n  b u s h els
p e r  a c r e .   The  n ext  e n g r aving, Fig.  2 0 5,  s how s
a  c rop  of mille t  a l r e a dy six inch e s  high  pl a n t e d  b e t w e e n
row s  of windso r  b e a n s  w hich  h a d  m a t u r e d  a bo u t  t h e
mid dle  of June.   The  leaves  h a d  d ro p p e d,  t h e  b e a n s
h a d  b e e n  picke d  fro m  t h e  s t e m s,  a n d  a  li t tle  la t er,
w h e n  t h e  roo ts  h a d  h a d  tim e  to  d e c ay t h e  b e a n  s t e m s
wo uld  b e  p ulled  a n d  ti e d  in b u n dle s  for  u s e  a s  fuel
o r  for  fe r tilizer.

We h a d  r e ac h e d  M uk d e n  t ho ro u g hly ti r e d  af t e r  a  long
d ay of con tin uous  clos e  obs e rva tion  a n d  w ri ting.  
The  Asto r  Ho us e,  w h e r e  w e  w e r e  to  s top,  w a s  t h r e e
miles  fro m  t h e  s t a tion  a n d  t h e  only conveya nc e  to
m e e t  t h e  t r ain  w a s  a  fou r-s e a t e d  s p rin gle s s ,  op e n,
s e mi-b a g g a g e  c a r ryall a n d  it  w a s  a  full ho u r  lu m b e rin g
its  w ay to  ou r  ho t el.   Bu t  h e r e  a s  eve ryw h e r e
in t h e  Orie n t  t h e  for eign e r  m e e t s  sc e n e s  a n d  p h a s e s
of life co m p e t e n t  to  dive r t  his  a t t e n tion  fro m  al mos t
a ny disco mfo r t .   N o t hin g  could  b e  m o r e  s t riking
t h a n  t h e  p e c ulia r  m o d e  t h e  M a n c h u  ladie s  h av e  of d r e s sin g
t h ei r  h air, s e e n  in Fig.  2 0 6,  m a ny ins t a nc e s  of w hich
w e r e  p a s s e d  on  t h e  s t r e e t s  d u rin g  t his  e a r ly eve nin g
ride .   I t  w a s  fea rfully a n d  won d e rfully do n e,  laid
in t h e  s moot h e s t ,  glossie s t  bl ack,  wi th  n e a rly t h e
la t e r al  s p r e a d  of t h e  t ail of a  t u rk ey cock a n d  m u c h
of t h e  b a ckw a r d  cu rve  of t h a t  of t h e  roos t e r ;  fa r
les s  a t t r a c tive  t h a n  t h e  pl ainer, r efine d,  m o d e s t ,
ye t  hig hly a r ti s tic  s tyle  a do p t e d  by  ei th e r  Chin es e
o r  Jap a n e s e  ladie s.

The  jou r n ey fro m  M uk d e n  to  Antu n g  r e q ui r e d  t wo  d ays,
t h e  t r ain  s top pin g  for  t h e  nig h t  a t  Tsaohokow. 
Ou r  ro u t e  lay m o s t  of t h e  w ay t h ro u g h  m o u n t ainous
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or  s t e e p  hilly co u n t ry  a n d  ou r  t r ain  w a s  m a d e  u p  of
di minu tive  coa c h e s  d r a w n  by a  tiny e n gin e  ove r  a  t h r e e-foot
t wo-inch  n a r ro w  g a u g e  t r a ck  of ligh t  r ails  laid  by
t h e  Jap a n e s e  d u ring  t h e  w a r  wi th  Rus si a,  for  t h e  p u r pos e
of m oving  t h ei r  a r mi es  a n d  s u p plies  to  t h e  ho tly con t e s t e d
fields  in t h e  Liao  a n d  S u n g a ri  pl ain s.   M a ny of
t h e  g r a d e s  w e r e  s t e e p ,  t h e  c u rve s  s h a r p,  a n d  in s eve r al
pl ac e s  it  w a s  n e c e s s a ry to  divide  t h e  s ho r t  t r ain  to
e n a ble  t h e  e n gin e s  to  n e go tia t e  t h e m.

To t h e  so u t h w a r d  ove r  t h e  Liao pl ain  t h e  c rops  w e r e
al mos t  exclusively mille t  a n d  soy b e a n s ,  wi th  a  li t tle
b a rl ey, w h e a t ,  a n d  a  few oa t s.   Be tw e e n  M uk d e n
a n d  t h e  fir s t  s t a tion  a c ross  t h e  H u n  rive r  w e  h a d
p a s s e d  t w e n ty-fou r  good  size d  fields  of soy b e a n s  on
on e  sid e  of t h e  rive r  a n d  t w e n ty-t wo  on  t h e  o th er,
a n d  b efor e  r e a c hing  t h e  hilly cou n t ry, af t e r  t r avelling
a  dis t a nc e  of pos sibly fift ee n  miles,  w e  h a d  p a s s e d
3 0 9  o th e r  a n d  simila r  fields  clos e  alon g  t h e  t r a ck.  
In  t his  dis t a nc e  al so  w e  h a d  p a s s e d  t wo  of t h e  m o n u m e n t s
e r e c t e d  by  t h e  Jap a n e s e ,  m a rking  si t e s  of t h ei r  m e m o r a ble
b a t tl e s.   Thes e  fields  w e r e  eve ryw h e r e  fla t ,  lying
fro m  sixt e e n  to  t w e n ty fee t  a bove  t h e  b e d s  of t h e
n e a rly d ry  s t r e a m s,  a n d  t h e  c ul tiva tion  w a s  m os tly
b ein g  do n e  wit h  ho r s e s  o r  c a t tl e .
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Afte r  leaving  t h e  pl ains  cou n t ry  t h e  r ailw ay t r ave r s e d
a  n a r row  winding  valley les s  t h a n  a  mile  wid e,  wi th
g r a die n t  so  s t e e p  t h a t  ou r  t r ain  w a s  divide d.  
F ully sixty p e r  c e n t  of t h e  hill slope s  w e r e  c ul tiva t e d
n e a rly to  t h e  s u m mit  a n d  ye t  r i sing  a p p a r e n tly m o r e
t h a n  on e  in t h r e e  to  five  fee t ,  a n d  t h e  u n c ul tiva t e d
slop es  w e r e  clos ely wood e d  wi th  youn g  t r e e s ,  few m o r e
t h a n  t w e n ty to  t hi r ty fee t  hig h,  b u t  in  blocks  evide n tly
of diffe r e n t  a g e s .   Beyond  t h e  p a s s  m a ny of t h e
c ul tiva t e d  slop e s  h ave  w alled  t e r r a c e s.   We c ross e d
a  la rg e  s t r e a m  w h e r e  r ailw ay ti e s  w e r e  b ein g  r af t e d
dow n  t h e  river.  Jus t  b eyon d  t his  r ive r  t h e  t r ain
w a s  a g ain  divide d  to  a s c e n d  a  g r a die n t  of on e  in t hi r ty,
r e a c hin g  t h e  s u m mit  by  five  tim e s  s wi tching  b a ck,
a n d  m a t c h e d  on  t h e  o t h e r  sid e  of t h e  p a s s  by  a  dow n
g r a d e  of on e  in for ty.

At m a ny  of t h e  fa r m  ho u s e s  in t h e  n a r row  valleys  alon g
t h e  w ay la rg e  r e c t a n g ular, fla t  top p e d  co m pos t  piles
w e r e  p a s s e d,  t hi r ty  to  for ty inch e s  hig h  a n d  t w e n ty,
t hi r ty, for ty a n d  eve n  in on e  c a s e  a s  m u c h  a s  sixty
fee t  s q u a r e  on  t h e  g ro u n d.   Mo r e  a n d  m o r e  it b ec a m e
evid e n t  t h a t  t h e s e  m o u n t ain  a n d  hill lan ds  w e r e  o riginally
h e avily wood e d  a n d  t h a t  t h e  n e w  g row t h  s p rin gs  u p
q uickly, d eveloping  r a pidly.  I t  w a s  cle a r  also
t h a t  t h e  c us to m  of c u t tin g  ove r  t h e s e  wood e d  a r e a s
a t  fr eq u e n t  in t e rvals  is ve ry old,  no t  alw ays  in t h e
s a m e  s t a g e  of g ro wt h  b u t  u s u ally w h e n  t h e  t r e e s  a r e
q ui t e  s m all.  Consid e r a ble  q u a n ti ti es  of co r d wood
w e r e  piled  a t  t h e  s t a tions  alon g  t h e  r ailw ay a n d  w e r e
b ein g  load e d  on  t h e  c a r s .   This  w a s  alw ays  ei th e r
ro u n d  wood  o r  s ticks  s pli t  b u t  onc e;  a n d  m u c h  c h a r co al,
m a d e  m o s tly fro m  ro u n d  wood  o r  s ticks  s plit  b u t  onc e,
w a s  b ein g  s hipp e d  in s acks  s h a p e d  like  t hos e  u s e d
for  r ic e,  s e e n  in Fig.  1 8 0.   So m e  s t rips  of t h e
fore s t  g row t h  h a d  b e e n  allow e d  to  s t a n d  u n dis t u r b e d
a p p a r e n tly for  t w e n ty o r  m o r e  ye a r s ,  b u t  m o s t  a r e a s
h ave  b e e n  c u t  a t  m o r e  fre q u e n t  in t e rvals, of t e n  a p p a r e n tly
onc e  in  t h r e e  to  five, o r  p e r h a p s  t e n ,  yea r s.

At s eve r al  pl ac e s  on  t h e  r a pid  s t r e a m s  c ro ss e d,  p ro to typ e s
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of t h e  m o d e r n  t u r bin e  w a t e r-w h e el  w e r e  ins t alled,
doing  d u ty g rinding  b e a n s  o r  g r ain.   As wi th  n a t ive
m a c hin e ry  eve ryw h e r e  in Chin a ,  t h e s e  w h e els  w e r e  r e d uc e d
to  t h e  low es t  t e r m s  a n d  t h e  p rinciple  p u t  to  wo rk
al mos t  u n clo t h e d.   Thes e  t u r bin es  w e r e  of t h e  dow n w a r d
disch a r g e  typ e,  m u c h  r e s e m bling  ou r  m o d e r n  wind mills,
t e n  to  sixt e e n  fee t  in di a m e t er, s e t  ho rizon t ally
on  a  ve r tic al axis  r i sing  t h ro u g h  t h e  floor  of t h e
mill, wi th  t h e  va n e s  s u r ro u n d e d  by a  ri m,  t h e  w a t e r
d ro p ping  t h rou g h  t h e  w h e el, r e a c ting  w h e n  r eflec t e d
fro m  t h e  obliqu ely s e t  van e s .   Ame ric a n  e n gin e e r s
a n d  m e c h a nics  wo uld  p ro nou nc e  t h e s e  ve ry c r u d e,  p ri mi tive
a n d  inefficien t.   A t r u e r  view would  r e g a r d  t h e m
a s  exa m ples  of a  m a s t e rful g r a s p  of p rinciple  by  so m e,
m a n  w ho  long  a go  s a w  t h e  u n u s e d  e n e r gy of t h e  s t r e a m
a n d  s ucc e e d e d  t h u s  in t u r ning  it  to  a ccou n t .
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Both  d ays  of ou r  jou r n ey h a d  b e e n  b righ t  a n d  ve ry
w a r m  a n d,  al t hou g h  w e  took t h e  t r ain  e a r ly in t h e
m o r nin g  a t  M ukd e n,  a  you n g  Jap a n e s e  a n ticip a t e d  t h e
h e a t ,  e n t e ring  t h e  t r ain  clad  only in  his  kimono  a n d
s a n d als,  c a r rying  a  s ui tc a s e  a n d  a no t h e r  b u n dle.  
H e  ro d e  all d ay, t h e  m o s t  co mfor t a bly, if im mod e s tly,
cla d  m a n  on  t h e  t r ain,  a n d  t h e  n ex t  m o r nin g  took hi s
s e a t  in  fron t  of u s  cla d  in t h e  s a m e  g a r b ,  b u t  b efo r e
t h e  t r ain  r e a c h e d  Antu n g  h e  took dow n  hi s  s ui tc a s e
a n d  t h e n  a n d  t h e r e ,  d elibe r a t ely a t t i r e d  hi ms elf in
a  good  for eign  s ui t ,  folding  hi s  kimono  a n d  p a cking
it  a w ay wit h  his  s a n d als.

F ro m  Antu n g  w e  c ro ss e d  t h e  Yalu on  t h e  fe r ry to  N e w
Wiju a t  6:30  A. M., June  2 2 ,  a n d  w e r e  t h e n  in q ui t e
a  diffe r e n t  cou n t ry a n d  a m o n g  a  ve ry diffe r e n t  p eo ple,
al t ho u g h  all of t h e  r ailw ay officials,  e m ployes,  police
a n d  g u a r d s  w e r e  Jap a n e s e,  a s  t h ey  h a d  b e e n  fro m  M uk d e n.  
At Antu n g  a n d  N e w  Wiju t h e  Yalu is a  ve ry b ro a d  slow
s t r e a m  r e s e m bling  a n  a r m  of t h e  s e a  m o r e  t h a n  a  river,
r e min ding  on e  of t h e  S t .  Johns  a t  Jacksonville, Flo rid a.

Jun e  2 2 n d  p rove d  to  b e  on e  of t h e  n a tion al fes tival
d ays  in Kore a,  c alled  “Swing  d ay”, a n d
t h ro u g ho u t  ou r  e n ti r e  r i d e  to  S eo ul t h e  fields  w e r e
n e a rly all d e s e r t e d  a n d  t h ro n gs  of p eo ple,  a r r aye d
in g al a  d r e s s,  a p p e a r e d  all a long  t h e  line  of t h e
r ailw ay, so m e tim e s  con g r e g a tin g  in bodie s  of t wo  to
t h r e e  t hou s a n d  o r  m o r e ,  a s  s e e n  in Fig.  2 0 7.  
M a ny s wings  h a d  b e e n  h u n g  a n d  w e r e  b ein g  e njoye d  by
t h e  you n g  p eople.   Boys a n d  m e n  w e r e  b a t hing  in
all so r t s  of “swim ming  holes” a n d  plac e s .  
So  too,  t h e r e  w e r e  m a ny  la r g e  op e n  ai r  g a t h e rings
b ein g  a d d r e s s e d  by p u blic s p e a k e r s ,  on e  of w hich  is
s e e n  in Fig.  2 0 8.

N e a rly eve ryon e  w a s  d r e s s e d  in w hi t e  ou t e r  g a r m e n t s
m a d e  fro m  so m e  fab ric  w hich  al t hou g h  no t  m os q ui to
n e t ting  w a s  n e a rly a s  op e n  a n d  pos s e s s e d  of a  r e m a rk a ble
s tiffne ss  w hich  s e e m e d  to  t ak e  a n d  r e t ain  eve ry  d e n t
wi th  a s tonishing  effec t  a n d  w hich  w a s  s ufficie n tly
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t r a n s p a r e n t  to  r eve al  a  t hi rd  u n d e r g a r m e n t .   The
full ou t s t a n ding  ski r t s  of five Kore a n  wo m e n  m ay  b e
s e e n  in Fig.  2 0 9,  a n d  t h e  t ro us e r s  w hich  w e n t  wi th
t h e s e  w e r e  p ro po r tion a t ely full b u t  t ie d  clos e  a bo u t
t h e  a nkle s.   The  g a r m e n t s  s e e m e d  to  b e  poss es s e d
of a  po w e rful r e p ulsion  w hich  h eld  t h e m  q ui t e  a p a r t
a n d  a w ay fro m  t h e  p e r so n,  no  do u b t  co n t ribu ting  m u c h
to  co mfo r t .   I t  w a s  win dy b u t  on e  of t hos e  ho t
s ul t ry, s ticky d ays,  a n d  it m a d e  on e  feel cool to  s e e
t h e s e  op e n  g a r m e n t s  s u r gin g  in t h e  win d.

The  Kore a n  m e n,  like  t h e  Chin e s e,  w e a r  t h e  h ai r  long
b u t  no t  b r aid e d  in a  q u e u e.   N o  p a r t  of t h e  h e a d
is s h ave d  b u t  t h e  h ai r  is wou n d  in a  tigh t  coil on
t h e  top  of t h e  h e a d,  s ec u r e d  by a  pin  w hich,  in t h e
c a s e  of t h e  Kore a n  w ho  ro d e  in ou r  coac h  fro m  M uk d e n
to  Antu n g,  w a s  a  m o d e r n,  s u bs t a n ti al t e n p e n ny wi r e
n ail.  The  t all, n a r row, conic al c row n s  of t h e
op e n  h a t s ,  wove n  fro m  t hin  b a m boo  s plin t s ,  a r e  evide n tly
d e sign e d  to  a c co m m o d a t e  t his  s tyle  of h ai r  d r e s sing
a s  w ell a s  to  b e  cool.
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H e r e,  too,  a s  in Chin a  a n d  M a n c h u ria ,  n e a rly all c rop s
a r e  pl a n t e d  in ro ws,  including  t h e  c e r e als,  s uc h  a s
w h e a t ,  rye,  b a r ley a n d  oa t s.   We t r ave r s e d  fir s t
a  fla t  m a r s hy co u n t ry  wi th  s a n dy soil a n d  w a t e r  no t
m o r e  t h a n  fou r  fee t  b elow t h e  s u rf ac e  w h e r e ,  on  t h e
low es t  a r e a s  a  close  ally of ou r  wild  flowe r-d e-luc e
w a s  in bloo m.   Whe a t  w a s  coining  in to  h e a d  b u t
co r n  a n d  mille t  w e r e  s m alle r  t h a n  in M a nc h u ri a .  
We h a d  left  N e w  Wiju a t  7:30  in  t h e  m o r nin g  a n d  a t
8:15  w e  p a s s e d  fro m  t h e  low lan d  in to  a  hill cou n t ry
wi th  n a r row  valleys.   Sc a t t e ring  youn g  pin e,  s eldo m
m o r e  t h a n  t e n  to  t w e n ty-five fee t  high,  occ u pied  t h e
slop es  a n d  a s  w e  c a m e  n e a r e r  t h e  hills  w e r e  s e e n  to
b e  clo th e d  wi th  m a ny s m all oak,  t h e  s p ro u t s  cle a rly
no t  m o r e  t h a n  on e  o r  t wo  ye a r s  old.  Roofs of
d w ellings  in  t h e  co u n t ry  w e r e  u s u ally t h a t c h e d  wi t h
s t r a w  laid  af t e r  t h e  m a n n e r  of s hin gle s,  a s  m ay  b e
s e e n  in Fig.  2 1 0,  w h e r e  t h e  hills  b eyon d  s ho w  t h e  low
t r e e  g row t h  r efe r r e d  to,  b u t  h e r e  u n u s u ally d e n s e .  
Bun dle s  of pin e  bo u g hs,  s t ack e d  a n d  s h el t e r e d  fro m
t h e  w e a t h er, w e r e  co m m o n  along  t h e  w ay a n d  evide n tly
u s e d  for  fuel.

At 8:25  w e  p a s s e d  t h ro u g h  t h e  fir s t  t u n n el a n d  t h e r e
w e r e  m a ny along  t h e  ro u t e ,  t h e  long es t  r e q ui ring  t hi r ty
s eco n ds  for  t h e  p a s sin g  of t h e  t r ain.   The  valley
b eyon d  w a s  occ u pie d  by fields  of w h e a t  w h e r e  b e a n s
w e r e  pl a n t e d  b e t w e e n  t h e  ro w s.   Thus  fa r  no n e  of
t h e  fields  h a d  b e e n  a s  t ho ro u g hly tilled  a n d  w ell
c a r e d  for  a s  t hos e  s e e n  in Chin a,  no r  w e r e  t h e  c ro ps
a s  good.   F u r t h e r  along  w e  p a s s e d  hills w h e r e  t h e
pin e s  w e r e  all of t wo  a g e s,  on e  s e t  a bo u t  t hi r ty fee t
hig h  a n d  t h e  o t h e r s  tw elve  to  fift e e n  fee t  o r  les s,
a n d  a m o n g  t h e s e  w e r e  n u m e ro u s  oak  s p ro u t s.   Quit e
pos sibly t h e s e  a r e  u s e d  a s  food for  t h e  wild  silkwor m s.  
In  so m e  pl ac e s  a p p e a r a nc e s  indica t e  t h a t  t h e  oak  a n d
o th e r  d eciduo us  g row t h,  wi t h  t h e  g r a s s ,  m ay  b e  c u t
a n n u ally a n d  only t h e  pin e s  allow e d  to  s t a n d  for  long e r
p e riods.   As w e  p roc e e d e d  sou t h w a r d  a n d  h a d  p a s s e d
Kosui t h e  youn g  oak  s p ro u t s  w e r e  s e e n  to  cove r  t h e
hills, oft e n  s t r e t c hin g  ove r  t h e  slop es  m u c h  like  a
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r e g ul a r  c rop,  s t a n din g  a t  a  h eig h t  of t wo  to  fou r  fee t ,
a n d  fre s h  b u n dle s  of t h e s e  s p ro u t s  w e r e  s e e n  a t  ho u s e s
alon g  t h e  foot  of t h e  slop e s,  a g ain  s u g g e s ting  t h a t
t h e  leaves  m ay  b e  for  t h e  t u s s u r  silkwor m s  al t hou g h
t h e  tim e  a p p e a r s  la t e  for  t h e  fi r s t  m o ul ting.  
Afte r  w e  h a d  left  S eo ul, e n t e rin g  t h e  b ro a d e r  valleys
w h e r e  rice  w a s  m o r e  ex t e n sively g ro w n,  t h e  u sing  of
t h e  oak  bo u g h s  a n d  g r e e n  g r a s s  b ro u g h t  dow n  fro m  t h e
hill lan d s  for  g r e e n  m a n u r e  b e c a m e  ve ry ext e nsive.

Afte r  t h e  win t e r  a n d  e a rly s p rin g  c rops  h ave  b e e n
h a rve s t e d  t h e  n a r row  ridg es  on  w hich  t h ey  a r e  g ro w n
a r e  t u r n e d  in to  t h e  fu r row s  by m e a n s  of t h ei r  si m ple
plow d r a w n  by a  h e avy b ullock, diffe r e n t  fro m  t h e
c a t tl e  in Chin a  b u t  clos ely si mila r  to  t hos e  in Jap a n.  
The  fields  a r e  t h e n  floode d  u n til t h ey  h ave  t h e  a p p e a r a n c e
s e e n  in Fig.  1 2.   Ove r  t h e s e  flood e d  ridg es  t h e
g r e e n  g r a s s  a n d  oak  bo u g h s  a r e  s p r e a d,  w h e n  t h e  fields
a r e  a g ain  plow e d  a n d  t h e  m a t e ri al wo rk e d  in to  t h e
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w e t  soil.  If t his  wo rking  is no t  co m ple t ely s ucc e ssful
m e n  e n t e r  t h e  fields  a n d  t r a m p  t h e  s u rf ac e  u n til eve ry
t wig  a n d  bl a d e  is s u b m e r g e d.   The  mid dle  s e c tion
in t his  illus t r a tion  h a s  b e e n  fit t e d  a n d  t r a n s pla n t e d;
in fron t  of it a n d  on  t h e  lef t  a r e  t wo  o t h e r  fields
onc e  plow e d  b u t  no t  fe r tilized;  t hos e  fa r  to  t h e  rig h t
h ave  h a d  t h e  g r e e n  m a n u r e  a p plied  a n d  t h e  g ro u n d  plow e d
a  s eco n d  ti m e  b u t  no t  finish e d,  a n d  in t h e  im m e dia t e
fore g ro u n d  t h e  g r a s s  a n d  bo u g h s  h ave  b e e n  sc a t t e r e d
b u t  t h e  s eco n d  plowing  is no t  yet  do n e.

We p a s s e d  m e n  a n d  b ullocks  co min g  fro m  t h e  hill lan ds
loa d e d  wit h  t his  g r e e n  h e r b a g e  a n d  a s  w e  p roc e e d e d
tow a r d s  F u s a n  m o r e  a n d  m o r e  of t h e  hill a r e a  w a s  b eing
m a d e  to  con t ribu t e  m a t e ri als  for  g r e e n  m a n u r e  for
t h e  cul tiva t e d  fields.   The  for e g ro u n d  of Fig.
2 1 1  h a d  b e e n  t h us  t r e a t e d  a n d  so  h a d  t h e  field  in
Fig.  2 1 2,  w h e r e  t h e  m a n  w a s  e n g a g e d  in t r a m ping  t h e
d r e s sin g  b e n e a t h  t h e  s u rfac e .   In  ve ry m a ny  c a s e s
t his  m a t e ri al w a s  laid  alon g  t h e  m a r gin  of t h e  p a d die s;
in  o th e r  c a s e s  i t h a d  b e e n  t ak e n  u po n  t h e  fields  a s
soon  a s  t h e  g r ain  w a s  c u t  a n d  w a s  lying  in pile s  a m o n g
t h e  b u n dle s;  w hile  in s till o t h e r  c a s e s  t h e  m a t e r ial
for  g r e e n  m a n u r e  h a d  b e e n  c a r ri ed  b e t w e e n  t h e  row s
w hile  t h e  g r ain  w a s  s till s t a n ding,  b u t  n e a rly r e a dy
to  h a rves t .   In  so m e  fields  a  full t hi rd  of a  b u s h el
of t h e  g r e e n  s t uff h a d  b e e n  laid  dow n  a t  in t e rvals
of t h r e e  fee t  ove r  t h e  w hole  a r e a .   In  o t h e r  c a s e s
pile s  of a s h e s  al t e r n a t e d  wi t h  t hos e  of h e r b a g e ,  a n d
a g ain  m a n u r e  a n d  a s h e s  mixe d  h a d  b e e n  di s t rib u t e d  in
al t e r n a t e  pile s  wi th  t h e  g r e e n  m a n u r e .

In  s till o th e r  c a s e s  w e  s a w  u n t r e a t e d  s t r a w  dis t rib u t e d
t h ro u g h  t h e  fields  a w ai ting  a p plica tion.   At S hin do
t his,  s t r a w  h a d  t h e  a p p e a r a n c e  of h aving  b e e n  dipp e d
in o r  s m e a r e d  wi t h  so m e  mixtu r e ,  a p p a r e n tly of m u d
a n d  a s h e s  o r  possibly of so m e  co m pos t  w hich  h a d  b e e n
wo rk e d  in to  a  t hin  p a s t e  wi t h  w a t er.

Afte r  p a s sin g  Keiza n,  m o u n t ain  h e r b a g e  h a d  b e e n  b ro u g h t
dow n  fro m  t h e  hills in la rg e  b al e s  on  cleve rly cons t r uc t e d
r a cks  s a d dled  to  t h e  b a cks  of b ullocks,  a n d  in on e
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field w e  s a w  a  m a n  w ho  h a d  jus t  co m e  to  his  li t tl e
field wi th  a n  e no r m o u s  loa d  bo r n e  u po n  hi s  e a s el-like
p acking  a p plia nc e .   Thus  w e  find  t h e  Kore a n s  al so
a do p ting  t h e  r ic e  c rop,  w hich  yields  h e avily u n d e r
con di tions  of a b u n d a n t  w a t e r ;  w e  find  t h e m  s u p ple m e n ting
a  h e avy s u m m e r  r ainfall wi th  w a t e r  fro m  t h ei r  hills,
a n d  b ringin g  to  t h ei r  fields  b e sid e s  bo t h  g r e e n  h e r b a g e
for  h u m u s  a n d  o r g a nic  m a t t er, a n d  a s h e s  d e rive d  fro m
t h e  fuel co ming  also  fro m  t h e  hills,  in t h e s e  w ays
m a king  good  t h e  u n avoid a ble  loss e s,  t h ro u g h  in t e n s e
c rop pin g.

The  a m o u n t  of for e s t  g row t h  in  Kore a ,  a s  w e  s a w  it,
in  p roximity to  t h e  c ul tiva t e d  valleys, is no w h e r e
la rg e  a n d  is fai rly r e p r e s e n t e d  in Figs.  2 1 0,  2 1 3
a n d  2 1 4.   The r e  w e r e  cle a r  evid e nc e s  of p e riodic
c u t ting  a n d  consid e r a ble,  a m o u n t s  of co r d wood  s pli t
fro m  ti m b e r  a  foot  t h rou g h  w e r e  b eing  b ro u g h t  to  t h e
s t a tions  on  t h e  b a cks  of c a t tl e.   In  so m e  pl ac e s
t h e r e  w a s  evid e n t  a n d  occ asion ally ve ry s e rious  soil
e ro sion,  a s  m ay  b e  s e e n  in Fig.  2 1 4,  on e  s uc h  r e gion
b ein g  p a s s e d  jus t  b efo r e  r e ac hing  Kinus a n,  b u t  g e n e r ally
t h e  hills a r e  w ell r o u n d e d  a n d  cove r e d  wit h  a  low
g row t h  of s h r u b s  a n d  h e r b a c eo u s  pl a n t s.
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Sou t h e r n m o s t  Kore a  h a s  t h e  la ti t u d e  of t h e  no r t h e r n
bo u n d a ry  of Sou t h  Ca rolina ,  Geo r gia,  Alab a m a  a n d  Missis sippi,
w hile  t h e  no r t h e a s t  co r n e r  a t t ain s  t h a t  of M a dison,
Wisconsin,  a n d  t h e  no r t h e r n  bo u n d a ry  of N e b r a s k a ,
t h e  cou n t ry t h u s  s p a n ning  so m e  nin e  d e g r e e s  a n d  six
h u n d r e d  miles  of la ti t ud e .   I t  h a s  a n  a r e a  of so m e
8 2,00 0  s q u a r e  miles,  a bo u t  e q u aling  t h e  s t a t e  of Min n e so t a,
b u t  m u c h  of it s  s u rfac e  is occ u pie d  by s t e e p  hill
a n d  m o u n t ain  land.   The  r ainy s e a so n  h a d  no t  ye t
s e t  in, Jun e  2 3 r d.   Whe a t  a n d  t h e  s m all g r ain s
w e r e  p r a c tically all h a rve s t e d  so u t h w a r d  of S eo ul a n d
t h e  p eo ple  w e r e  eve ryw h e r e  b u sy wi th  t h ei r  flails
t h r e s hin g  in t h e  op e n,  a bo u t  t h e  d w ellings  o r  in t h e
fields,  fou r  flails  of te n  b e a tin g  tog e t h e r  on  t h e
s a m e  lot  of g r ain.   As w e  jou r n eye d  sou t h w a r d  t h e
valleys  a n d  t h e  fields  b ec a m e  wid e r  a n d  m o r e  ex t e n sive,
a n d  t h e  c rops,  a s  w ell a s  t h e  c ul t u r al  m e t ho ds,  w e r e
cle a rly m u c h  b e t t er.

N ei t h e r  t h e  foot-pow er, a ni m al-pow er, no r  t h e  wood e n
c h ain  p u m p  of t h e  Chin e s e  w e r e  obs e rve d  in Kore a  in
u s e  for  lifting  w a t er, b u t  w e  s a w  m a ny  ins t a n c e s  of
t h e  long  h a n dle d,  s poonlike  s win ging  scoop  h u n g  ove r
t h e  w a t e r  by  a  co r d  fro m  t all t ripods,  af t e r  t h e  m a n n e r
s e e n  in Fig.  2 1 5,  e a c h  op e r a t e d  by on e  m a n  a n d  a p p a r e n tly
wi th  high  efficie ncy for  low lift s.  Two ins t a nc e s
al so  w e r e  obs e rve d  of t h e  for m  of lift s e e n  in Fig.
1 7 3,  w h e r e  t h e  m a n  w alks  t h e  ci rcu mfe r e n c e  of t h e
w h e el, so  co m m o nly obs e rve d  in Jap a n.   M uc h  h e m p
w a s  b ein g  g ro w n  in so u t h e r n  Kore a  b u t  eve ryw h e r e  on
ve ry s m all isola t e d  a r e a s  w hich  flecke d  t h e  lan dsc a p e
wi th  t h e  d e e p e s t  g r e e n ,  e ac h  lit tl e  field p ro b a bly
r e p r e s e n ting  t h e  c rop  of a  single  fa mily.

It  w a s  6:30  P. M.  w h e n  ou r  t r ain  r e a c h e d  F u s a n  af t e r
a  ho t  a n d  d us ty rid e.   The  s e rvice  h a d  b e e n  good
a n d  fai rly co mfo r t a bl e  b u t  t h e  ice-w a t e r  t a nks  of
Ame rica n  t r ain s  w e r e  a b s e n t ,  t h ei r  plac e  b eing  s u p plie d
by cooled  bo t tl e d  w a t e r s  of va rious  b r a n d s,  including
sod a-w a t er, sold  by Jap a n e s e  boys  a t  n e a rly eve ry  impo r t a n t
s t a tion.   Clos e  con n e c tion  w a s  m a d e  by t r ains
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with  s t e a m e r s  to  a n d  fro m  Jap a n  a n d  w e  w e n t  di r ec tly
on  bo a r d  t h e  Iki M a r u  w hich  w as  to  w eig h  a nc ho r  for
Moji a n d  S hi monos eki a t  8  P. M. Althou g h  s m all, t h e
s t e a m e r  w a s  w ell e q uipp e d,  p roviding  t h e  b e s t  of s e rvice.  
We w e r e  for t u n a t e  in h aving  a  s moot h  p a s s a g e,  a n c ho rin g
a t  6:30  t h e  n ext  m o r ning  a n d  m a king  clos e  con n ec tion
wi th  t h e  t r ain  for  N a g a s a ki, lan din g  a t  t h e  w h a rf
wi th  t h e  aid  of a  s t e a m  lau nc h.

Ou r  r id e  by  t r ain  t h ro u g h  t h e  islan d  of Kyush u  c a r ri e d
u s  t h ro u g h  sc e n e s  no t  wid ely diffe r e n t  fro m  t hos e
w e  h a d  jus t  lef t.   The  jou r n ey w a s  con tin uously
a m o n g  fields  of r ice,  wi th  Kore a n  fea t u r e s  s t ro n gly
m a r k e d  b u t  u s u ally u n d e r  b e t t e r  a n d  m o r e  in t e n sified
c ul t u r e ,  a n d  t h e  s e a so n,  too,  w a s  a  lit tl e  m o r e  a dva nc e d.  
H e r e  t h e  plowing  w a s  b ein g  do n e  m os tly wit h  ho r s e s
ins t e a d  of t h e  h e avy b ullocks  so  exclusively e m ploye d
in Kore a.   Co ming  fro m  China  in to  Kore a ,  a n d  fro m
t h e r e  in to Jap a n,  it  a p p e a r e d  ve ry cle a r  t h a t  in a g ricul tu r al
m e t ho ds  a n d  a p plia nc es  t h e  Kore a n s  a n d  Jap a n e s e  a r e
m o r e  closely si mila r  t h a n  t h e  Chin es e  a n d  Kore a n s ,
a n d  t h e  m o r e  w e  c a m e  to  s e e  of t h e  Japa n e s e  m e t ho ds
t h e  m o r e  s t ro n gly t h e  imp r e s sion  b e c a m e  fixed  t h a t
t h e  Jap a n e s e  h a d  d e rive d  t h ei r  m e t ho d s  ei th e r  fro m
t h e  Kore a n s  o r  t h e  Kore a n s  h a d  t ak e n  t h ei r s  m o r e  la rg ely
fro m  Jap a n  t h a n  fro m  Chin a.
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It  w a s  on  t his  r id e  fro m  Moji to  N a g a s aki t h a t  w e
w e r e  in t rod uc e d  to  t h e  a t t r a c tive  a n d  ve ry s a tisfac to ry
m a n n e r  of s e rving  lunc h e s  to  t r avel e r s  on  t h e  t r ains
in Jap a n.   At impo r t a n t  s t a tions  ho t  t e a  is b ro u g h t
to  t h e  c a r  win dow s  in s m all gl aze d,  e a r t h e n w a r e  t e a po t s
p rovide d  wi th  cove r  a n d  b ail, a n d  a cco m p a nie d  wi th
a  t e a c u p  of t h e  s a m e  w a r e .   The  s e t  a n d  con t e n t s
could  b e  p u r c h a s e d  for  five s e n ,  t wo  a n d  a  h alf c e n t s ,
ou r  c u r r e n cy.  All t e a  is s e rve d  wi thou t  milk o r
s u g ar.  The  lunc h e s  w e r e  ve ry s u b s t a n ti al a n d  p u t
tog e t h e r  in a  n e a t  s a ni t a ry m a n n e r  in a  t h r e e-co m p a r t m e n t
wood e n  box, c a r efully m a d e  fro m  cle a r  lu m b e r  joine d
wi th  wood e n  p e g s  a n d  p e rfec t  join t s .   Packe d  in
t h e  cove r  w e  foun d  a  p a p e r  n a pkin,  too t h picks  a n d  a
p ai r  of c hops ticks.   In  t h e  s e con d  co m p a r t m e n t
t h e r e  w e r e  t hin  slice s  of m e a t ,  chicke n  a n d  fish,
tog e t h e r  wi th  b a m boo  s p rou t s,  pickle s,  c ak e s  a n d  s m all
bi t s  of s al t e d  veg e t a ble s,  w hile  t h e  low e r  a n d  c hief
co m p a r t m e n t  w a s  filled  wi th  ric e  cooke d  q ui t e  s tiff
a n d  wi t ho u t  s al t ,  a s  is t h e  c us to m  in t h e  t h r e e  cou n t ri e s.  
The  box w a s  a bo u t  six inch e s  long,  fou r  inch e s  d e e p
a n d  t h r e e  a n d  a  h alf inch e s  wid e.   Thes e  lunc h e s
a r e  h a n d e d  to  t r avel e r s  n e a tly w r a p p e d  in s po tle s s
t hin  w hi t e  p a p e r  d ain tily ti ed  wi th  a  bi t  of color,
all in  exch a n g e  for  2 5  s e n ,—1 2.5  c e n t s .  
Thus  for  fift e e n  ce n t s  t h e  t r avel e r  is h a n d e d,  t h ro u g h
t h e  c a r  window, in a  r e s p e c tful m a n n er, a  s q u a r e  m e al
w hich  h e  m ay  e a t  a t  hi s  leisu r e .

XVII

RETUR N  TO JAPAN
We h a d  r e t u r n e d  to  Jap a n  in t h e  mids t  of t h e  fir s t
r ainy s e a so n,  a n d  all t h e  d ay t h ro u g h,  June  2 5 t h,
a n d  t wo  nig h t s,  a  g e n tle  r ain  fell a t  N a g a s a ki, a l mos t
wi tho u t  in t e r r u p tion.   Across  t h e  n a r ro w  s t r e e t
fro m  H o t el Jap a n  w e r e  t wo  of it s  g u e s t  ho us es ,  s t a n ding
n e a r  t h e  fron t  of a  w all-face d  t e r r a c e  ri sing  t w e n ty-eig h t
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fee t  a bove  t h e  s t r e e t  a n d  facing  t h e  b e a u tiful h a r bor. 
They w e r e  a cc e s sible  only by windin g  s ton e  s t e p s  s hifting
on  p ave d  landings  to  con tinu e  t h e  a sc e n t  b e t w e e n  r e t aining
w alls  ove r h u n g  wi th  a  w e al t h  of s h r u b b e ry  clo th e d
in t h e  d e n s e s t  foliag e,  so  g r e e n  a n d  liquid  in t h e
d rip  of t h e  r ain,  t h a t  on e  al mos t  felt  like  w alking
e d g e wis e  a mid  s t ai r s  les t  t h e  d rip  s ho uld  le ave  a
s t ain.   Ove r  s uc h  a no t h e r  s e ri es  of s t e ps ,  b u t
long e r  a n d  m o r e  win ding,  w e  foun d  ou r  w ay to  t h e  America n
Cons ula t e  w h e r e  in t h e  b e a u tifully s e clud e d  q u a r t e r s
Cons ul-Ge n e r al  S cid mo r e  e sc a p e d  m a ny  a n noya nc es  of
s e t tling  t h e  im a gin e d  p e t ty  g ri eva nc e s  a rising  b e t w e e n
Ame rica n  tou ris t s  a n d  t h e  ricks h a  boys.

Th ro u g h  t h e  kind  office s  of t h e  Im p e ri al U nive r si ty
of S a p po ro  a n d  of t h e  N a tion al  Dep a r t m e n t  of Agricul tu r e
a n d  Co m m e r c e ,  P rofe sso r  Tokito m e t  u s  a t  N a g a s a ki,
to  a c t  a s  e s co r t  t h ro u g h  m o s t  of t h e  jou r n ey in Jap a n.  
Ou r  fir s t  visi t  w a s  to  t h e  p r efec t u r al  Agricul tu r al
Exp e rim e n t  S t a tion  a t  N a g a s aki.  The r e  a r e  fou r
o th e r s  in t h e  fou r  m ain  islan ds ,  on e  to  a n  ave r a g e
a r e a  of 4 2 8 0  s q u a r e  miles,  a n d  to  e a c h  1,20 0,00 0  p eo ple.  
The  islan d  of Kyus h u,  w hos e  la ti tu d e  is t h a t  of mid dle
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Mississippi a n d  no r t h  Louisia n a ,  h a s  t wo  rice  h a rves t s ,
a n d  g a r d e n e r s  a t  N a g a s a ki g ro w  t h r e e  c rops,  e a c h  ye ar. 
The  g a r d e n e r  a n d  his  fa mily wo rk  a bo u t  five t a n ,  o r
a  li t tl e  les s  t h a n  on e  a n d  on e-q u a r t e r  a c r e s ,  r e alizing
a n  a n n u al  r e t u r n  of so m e  $ 2 5 0  p e r  a c r e .   To m ain t ain
t h e s e  e a r nings  fe r tilize r s  a r e  a p plied  r a t e d  wo r t h
$ 6 0  p e r  a c r e ,  divide d  b e t w e e n  t h e  t h r e e  c ro ps,  t h e
m a t e ri als  u s e d  b ein g  la r g ely t h e  w a s t e s  of t h e  ci ty,
a ni m al m a n u r e ,  m u d  fro m  t h e  d r ain s,  fuel a s h e s  a n d
sod,  all co m pos t e d  tog e t h er.  If t his  exp e n di tu r e
for  fe r tilize r s  a p p e a r s  hig h  it  m u s t  b e  r e m e m b e r e d
t h a t  n e a rly t h e  w hole  p ro d uc t  is sold  a n d  t h a t  t h e r e
a r e  t h r e e  c rop s  e a c h  year.  S uc h  in t e ns e  cul tu r e
r e q ui r e s  a  h e avy r e t u r n  if la rg e  yields  a r e  m ain t ain e d.  
Good  a g ricul tu r al lan ds  w e r e  h e r e  valu e d  a t  3 0 0  ye n
p e r  t a n,  a p p roxim a t ely $ 6 0 0  p e r  a c r e .

Whe n  r e t u r ning  tow a r d  Moji to  visi t  t h e  Agricul tu r al
Exp e rim e n t  S t a tion  of F uk uok a  p r efec t u r e ,  t h e  ric e
alon g  t h e  fir s t  po r tion  of t h e  ro u t e  w a s  s t a n din g
a bo u t  eigh t  inch e s  a bove  t h e  w a t er.  La rg e  lotu s
po n d s  alon g  t h e  w ay occu pie d  a r e a s  no t  r e a dily d r ain e d,
a n d  t h e  fringing  fields  b e t w e e n  t h e  rice  p a d die s  a n d
t h e  u n tilled  hill lan ds  w e r e  b e a ring  s q u a s h ,  m aize,
b e a n s  a n d  Irish  po t a to e s.   M a ny s m all a r e a s  h a d
b e e n  s e t  to  s w e e t  po t a to e s  on  close  n a r ro w  ridg e s ,
t h e  tops  of w hich  w e r e  t hinly s t r e w n  with  g r e e n  g r a s s ,
o r  so m e ti m e s  wi th  s t r a w  o r  o th e r  lit t er, for  s h a d e
a n d  to  p r eve n t  t h e  soil fro m  w a s hin g  a n d  b akin g  in
t h e  ho t  s u n  af t e r  r ain s.   At Kits u  w e  p a s s e d  n e a r
Gove r n m e n t  s al t  wo rks,  for  t h e  m a n ufac t u r e  of s al t
by  t h e  eva po r a tion  of s e a  w a t er, t his  indu s t ry in
Jap a n,  a s  in Chin a,  b eing  a  Gove r n m e n t  m o nopoly.

M a ny b u n dle s  of g r a s s  a n d  o th e r  g r e e n  h e r b a g e  w e r e
collec t e d  alon g  t h e  w ay, g a t h e r e d  for  u s e  in t h e  rice
fields.   In  o th e r  c a s e s  t h e  g r e e n  m a n u r e  h a d  al r e a dy
b e e n  s p r e a d  ove r  t h e  flood e d  p a d die s  a n d  w a s  b ein g
wo rk e d  b e n e a t h  t h e  s u rf ac e ,  a s  s e e n  in Fig.  2 1 6.  
At t his  ti m e  t h e  hill land s  w e r e  clo th e d  in t h e  rich e s t ,
d e e p e s t  g r e e n  b u t  t h e  t r e e  g row t h  w a s  now h e r e  la r g e
exc e p t  im m e dia t ely a bo u t  t e m ples,  a n d  w a s  u s u ally
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in  dis tinc t  s m all a r e a s  wi th  s h a r p  bo u n d a ri e s  occ asion e d
by diffe r e nc e s  in a g e .   So m e  t r a c t s  h a d  b e e n  ve ry
r e c e n tly cu t ;  o t h e r s  w e r e  in t h ei r  s eco n d,  t hi rd  o r
fou r t h  ye a r s;  w hile  o th e r s  s till c a r ri e d  a  g ro wt h
of p e r h a p s  s eve n  to  t e n  ye a r s .   At on e  villag e
m a ny  b u n dle s  of t h e  b r u s h  fuel h a d  b e e n  g a t h e r e d  fro m
a n  a djac e n t  a r e a ,  r e c e n tly cle a r e d.

A few fields  w e r e  s till b e a ring  t h ei r  c ro p  of soy
b e a n s  pl a n t e d  in  Feb r u a ry  b e t w e e n  row s  of g r ain,  a n d
t h e  g r e e n  h e r b a g e  w as  b eing  work e d  in to  t h e  floode d
soil, for  t h e  c rop  of r ic e.   M uc h  co m pos t ,  b ro u g h t
to  t h e  fields,  w a s  s t a ck e d  wi th  laye r s  of s t r a w  b e t w e e n,
laid  s t r aig h t ,  t h e  al t e r n a t e  cou r s e s  a t  r i gh t  a n gles ,
holding  t h e  piles  in r e c t a n g ula r  for m  with  ve r tic al
sides ,  so m e  of w hich  w e r e  fou r  to  six fee t  hig h  a n d
t h e  laye r s  of co m pos t  a bo u t  six inch es  t hick.

Jus t  b efo r e  r e a c hin g  Tanji ro, a  r e gion  is p a s s e d  w h e r e
o rc h a r d s  of t h e  c a n dle b e r ry  t r e e  occ u py high  levele d
a r e a s  b e t w e e n  rice  p a d die s,  af t e r  t h e  m a n n e r  d e s c rib e d
for  t h e  m ulb e r ry  o rc h a r d s  in Ch ekian g,  China .  
The s e  t r e e s ,  w h e n  s e e n  fro m  a  dis t a nc e ,  h ave  q ui t e
t h e  a p p e a r a n c e  of ou r  a p ple  o rc h a r d s .
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At t h e  F uk uok a  Exp e ri m e n t  S t a tion  w e  le a r n e d  t h a t
t h e  u s u al d e p t h  of plowing  for  t h e  ric e  fields  is
t h r e e  a n d  a  h alf to  fou r  a n d  a  h alf inch es ,  b u t  t h a t
d e e p e r  plowing  gives  so m e w h a t  la r g e r  yields.   As
a n  ave r a g e  of five ye a r s  t ri als,  a  d e p t h  of s eve n
to  eigh t  inch e s  inc r e a s e d  t h e  yield  fro m  s eve n  to
t e n  p e r  c e n t  ove r  t h a t  of t h e  u s u al  d e p t h .   In
t his  p r efec t u r e  g r a s s  fro m  t h e  bo r d e rin g  hill lan ds
is a p plied  to  t h e  rice  fields  a t  r a t e s  r a n ging  fro m
3 3 0 0  to  1 6,52 0  po u n ds  g r e e n  w eig h t  p e r  a c r e ,  a n d,
a c co r din g  to  a n alys es  give n,  t h e s e  a mo u n t s  wo uld  c a r ry
to,  t h e  fields  fro m  1 8  to  9 0  po u n d s  of ni t ro g e n;  1 2.4
to  6 3.2  po u n ds  of po t a s siu m,  a n d  2.1  to  1 0.6  po u n d s
of p hos p ho r u s  p e r  a c r e.

Whe r e  b e a n  c ak e  is u s e d  a s  a  fe r tilize r  t h e  a p plica tions
m ay b e  a t  t h e  r a t e  of 4 9 6  po u n d s  p e r  a c r e ,  c a r rying
3 3.7  po u n d s  of ni t rog e n,  n e a rly 5  po u n d s  of p hos p ho r u s
a n d  7.4  pou n d s  of po t a s siu m.   The  e a r t h  co m pos t s
a r e  c hi efly a p plied  to  t h e  d ry lan d  fields  a n d  t h e n
only af t e r  t h ey a r e  w ell r o t t e d ,  t h e  fe r m e n t a tion
b ein g  c a r ri e d  t h ro u g h  a t  le a s t  sixty d ays,  d u ring
w hich  t h e  m a t e ri al is t u r n e d  t h r e e  tim e s  for  a e r a tion,
t h e  wo rk  b ein g  do n e  a t  t h e  ho m e.   Wh e n  u s e d  on
t h e  rice  fields  w h e r e  w a t e r  is a b u n d a n t  t h e  co m pos t s
a r e  a p plied  in a  les s  fe r m e n t e d  con di tion.

The  b e s t  yields  of r ic e  in t hi s  p r efec t u r e  a r e  so m e
eig h ty b u s h els  p e r  a c r e ,  a n d  c ro ps  of b a rl ey m ay  ev e n
exc e e d  t his,  t h e  t wo  c rops  b ein g  g ro w n  t h e  s a m e  ye ar,
t h e  rice  following  t h e  b a rley.  In  m os t  p a r t s
of Jap a n  t h e  g r ain  food  of t h e  labo rin g  p eo ple  is a bo u t
7 0  p e r  c e n t  n ak e d  b a rl ey mixe d  wi th  3 0  p e r  c e n t  of
ric e,  bo t h  cooke d  a n d  u s e d  in t h e  s a m e  m a n n er. 
The  b a rl ey h a s  a  lowe r  m a r k e t  value  a n d  it s  u s e  p e r mi t s
a  la rg e r  s h a r e  of t h e  ric e  to  b e  sold  a s  a  m o n ey c ro p.

The  soils  a r e  fe r tilized  for  e a c h  c rop  eve ry  ye a r
a n d  t h e  p r e sc rip tion  for  b a rl ey a n d  rice  r e co m m e n d e d
by t h e  Expe ri m e n t  S t a tion,  for  g ro w e r s  in  t his  p r ef ec t u r e ,
is indic a t e d  by t h e  following  t a ble: 
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Fertiliza tion  for na k e d  barley . 
Pou n d s  p e r  a c r e .  
Fe r tilize r s.                 N        P       K
M a n u r e  co m pos t    6 , 61 3     3 3.0      7 . 4    3 3.8
R a p e  s e e d  c ak e      3 3 0     1 6.7      2 .8     3 .5
Nig h t  soil       4 ,6 3 0     2 6 .4      2 . 6    1 0.2
S u p e r p hos p h a t e      1 3 2              9 .9
----------------------
S u m        1 1,7 05     7 6.1     2 2.7    4 7.5

Fertiliza tion  forpad dy  rice .

M a n u r e  co m pos t    5 , 29 1     2 6.4      5 . 9    2 7.1
Gre e n  m a n u r e ,
  soy b e a n s       3 ,30 6     1 9.2      1 .1  
 1 9.6
Soy b e a n  c ak e       3 9 7     2 7.8      1 .7     6 . 4
S u p e r p hos p h a t e      1 9 8             1 2.8
                 ----------------------
       S u m     
  9 ,19 2     7 3.4     2 1.5    5 3 .1
                = = = = = =
  = = = = =     = = = =   = = = = =
Total for  ye a r   2 0,89 7    1 4 9.5     4 4.2   1 0 0.6

Whe r e  t h es e  r e co m m e n d a tions  a r e  followe d  t h e r e  is
a n  a n n u al  a p plica tion  of fe r tilize r  m a t e ri al w hich
a g g r e g a t e s  so m e  t e n  to ns  p e r  a c r e ,  c a r rying  a bo u t
1 5 0  po u n d s  of ni t rog e n,  4 4  po u n d s  of p hos p ho r u s  a n d
1 0 0  po u n d s  of po t a s siu m.   The  c rop  yields  w hic h
h ave  b e e n  a s socia t e d  wi th  t h e s e  a p plica tions  on  t h e
S t a tion  fields  a r e  a bo u t  for ty-nin e  b u s h els  of b a rl ey
a n d  fifty b us h els  of r ice  p e r  a c r e.
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The  g e n e r al  r o t a tion  r eco m m e n d e d  for  t hi s  po r tion
of Jap a n  cove r s  five  yea r s  a n d  consis t s  of a  c rop
of w h e a t  o r  n a k e d  b a rl ey t h e  fir s t  t wo  ye a r s  wi th
ric e  a s  t h e  s u m m e r  c rop;  in t h e  t hi rd  ye a r  g e n g e,
“pink clove r” (Ast r a g alu s  sinicus) o r  so m e
oth e r  leg u m e  for  g r e e n  m a n u r e  is t h e  win t e r  c rop,
ric e  following  in t h e  s u m m e r;  t h e  fou r t h  ye a r  r a p e
is t h e  win t e r  c rop,  fro m  w hich  t h e  s e e d  is s ave d  a n d
t h e  a s h  of t h e  s t e m s  r e t u r n e d  to  t h e  soil, o r  r a r ely
t h e  s t e m s  t h e m s elves  m ay  b e  t u r n e d  u n d e r;  on  t h e  fifth
a n d  las t  ye a r  of t h e  ro t a tion  t h e  b ro a d  kidn ey o r
windso r  b e a n  is t h e  win t e r  c ro p,  p r e c e ding  t h e  s u m m e r
c rop  of r ice.   This  ro t a tion  is no t  g e n e r al  ye t
in  t h e  p r a c tice  of t h e  fa r m e r s  of t h e  s ec tion,  t h ey
c hoosing  r a p e  o r  b a r ley a n d  in Feb r u a ry  pla n t  windso r
o r  soy b e a n s  b e t w e e n  t h e  row s  for  g r e e n  m a n u r e  to
u s e  w h e n  t h e  ric e  co m e s  on.

It  w a s  evid e n t  fro m  ou r  obs e rva tions  t h a t  t h e  u s e
of co m pos t s  in  fe r tilizing  w a s  ve ry m u c h  m o r e  g e n e r al
a n d  ex t e nsive  in  Chin a  t h a n  it w a s  in  ei t h e r  Kore a
o r  Jap a n,  b u t ,  to  e nco u r a g e  t h e  p ro d u c tion  a n d  u s e
of co m pos t  fe r tilize r s,  t his  a n d  o t h e r  p r efec t u r e s
h ave  p rovide d  s u bsidies  w hich  p e r mi t  t h e  p ay m e n t  of
$ 2.50  a n n u ally to  t hos e  fa r m e r s  w ho  p r e p a r e  a n d  u s e
on  t h ei r  lan d  a  co m pos t  h e a p  cove ring  tw e n ty to  for ty
s q u a r e  ya r d s,  in a cco r d a n c e  wi th  s p ecified  di r ec tions
give n.

The  a g ricul tu r al  colleg e  a t  F uk uok a  w a s  no t  in s e s sion
t h e  d ay of ou r  visi t,  it  b eing  a  holiday u s u ally following
t h e  close  of t h e  las t  t r a n s pla n ting  s e a son.   On e
of t h e  m ain  b uildings  of t h e  s t a tion  a n d  colleg e  is
s e e n  in Fig.  2 1 7,  a n d  Figs.  2 1 8,  2 1 9  a n d  2 2 0,  pl ac e d
tog e t h e r  fro m  lef t  to  r i gh t  in t h e  o r d e r  of t h ei r  n u m b e r s ,
for m  a  p a no r a mic  view of t h e  s t a tion  g ro u n d s  a n d  b uildings
wi th  so m e t hin g  of t h e  b e a u tiful lan d sc a p e  s e t ting.  
The r e  is now h e r e  in  Jap a n  t h e  lavish  exp e n di t u r e  of
m o n ey on  el a bo r a t e  a n d  imposing  a r c hit ec t u r e  w hich
c h a r a c t e rize s  Ame ric a n  colleg e s  a n d  s t a tions,  b u t  in
e q uip m e n t  for  r e s e a r c h  wo rk,  bo t h  a s  to  p rofe ssion al
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s t aff a n d  a p plianc e s,  t h ey  co m p a r e  favor a bly wi t h
si mila r  ins ti tu tions  in Ame ric a.   The  do r mi to ry
sys t e m  w a s  in vogu e  in t h e  colleg e ,  p roviding  roo m
a n d  bo a r d  a t  eig h t  yen  p e r  m o n t h  o r  fou r  dolla r s  of
ou r  c u r r e n cy.  Eigh t  s t u d e n t s  w e r e  a s sig n e d  to
on e  co m m o dious  roo m, e a c h  p rovide d  wi th  a  s t u dy t a bl e,
b u t  b e d s  w e r e  m a t t r e s s e s  s p r e a d  u po n  t h e  m a t ting  floor
a t  nigh t  a n d  co m p a c tly s to r e d  on  clos e t  s h elves  d u rin g
t h e  d ay.

The  Jap a n e s e  plow, w hich  is ve ry simila r  to  t h e  Kore a n
typ e,  m ay  b e  s e e n  in  Fig.  2 2 1,  t h e  on e  on  t h e  rig h t
cos tin g  2.5  yen  a n d  t h e  o t h e r  2  ye n.   With  t h e
aid  of t h e  single  h a n dle  a n d  t h e  sliding  ro d  h eld  in
t h e  rig h t  h a n d,  t h e  cou r s e  of t h e  plow is di r e c t e d
a n d  t h e  plow til t e d  in ei t h e r  di r ec tion,  t h rowing
t h e  soil to  t h e  rig h t  o r  t h e  left.

The  n u r s e ry  b e d s  for  r ice  b r e e din g  exp e ri m e n t s  a n d
va rie ty t e s t s  by t his  s t a tion  a r e  s ho w n  in Fig.  2 2 2.  
Althou g h  t h e s e  plo t s  a r e  flood e d  t h e  m a r gin al pl a n t s,
a dj ac e n t  to  t h e  fre e  w a t e r  p a t h s ,  w e r e  m a t e r ially
la rg e r  t h a n  t hos e  wi thin  a n d  h a d  a  m u c h  d e e p e r  g r e e n
color, s ho win g  b e t t e r  fee ding,  b u t  w h a t  s e e m e d  m os t
s t r a n g e  w a s  t h e  fac t  t h a t  t h e s e  s t ro n g e r  pl a n t s  a r e
n eve r  u s e d  in t r a n s pla n ting,  a s  t h ey do  no t  t h rive
a s  w ell a s  t hos e  les s  vigo ro us.
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We left  t h e  islan d  of Kyush u  in t h e  eve nin g  of June
2 9 t h,  c rossing  to  t h e  m ain  isla n d  of H o ns h u,  w ai ting
in S himonos eki for  t h e  m o r ning  t r ain.   The  ric e-pl a n t e d
valleys  n e a r  S hi mo nos eki w e r e  r el a tively b ro a d  a n d
t h e  p a d die s  h a d  all b e e n  r e c e n tly s e t  in clos e  ro ws
a bo u t  a  foot  a p a r t  a n d  in hills  in t h e  ro w s.  
Mo u n t ain  a n d  hill land s  w e r e  clos ely wood e d,  la r g ely
wi th  conife ro us  t r e e s  a bo u t  t h e  b a s e  b u t  tow a r d  a n d
a t  t h e  s u m mits,  e s p ecially on  t h e  So u t h  slop e s,  t h ey
w e r e  g r e e n  only wi th  h e r b a g e  cu t  for  fe r tilizing  a n d
fee din g  s tock.  M a ny ve ry s m all t r e e s ,  oft e n  no t
m o r e  t h a n  on e  foot  high,  w e r e  g ro win g  on  t h e  r e c e n tly
c u t-ove r  a r e a s;  t all sl en d e r  g r a c eful b a m boos  clus t e r e d
alon g  t h e  w ay a n d  eve ryw h e r e  t h r e w  won d e rful b e a u ty
in to  t h e  lan dsc a p e.   Ca r tloa d s  of t h ei r  sle n d e r
s t e m s,  t wo  to  fou r  inch e s  in dia m e t e r  a t  t h e  b a s e
a n d  t w e n ty o r  m o r e  fee t  long,  w e r e  m oving  alon g  t h e
g e n e r ally exc ellen t ,  n a r row, s eldo m  fenc e d  ro a d s ,  s uc h
a s  s e e n  in Fig.  2 2 3.   On  t h e  bo r d e r s  a n d  p a t h w ays
b e t w e e n  rice  p a d die s  m a ny s m all s t acks  of s t r a w  w e r e
in w ai ting  to  b e  laid  b e t w e e n  t h e  ro w s  of t r a n s pla n t e d
ric e,  t r a m p e d  b e n e a t h  t h e  w a t e r  a n d  ove r s p r e a d  wi th
m u d  to  e n rich  t h e  soil.  The  fa r m e r s  h e r e ,  a s
els e w h e r e ,  m u s t  con t e n d  a g ain s t  t h e  scou rin g  r u s h ,
va rie ti es  of g r a s s  a n d  ou r  co m mo n  pigw e e ds,  eve n  in
t h e  rice  fields.   The  la r g e  a r e a  of m o u n t ain  a n d
hill lan d  co m p a r e d  wit h  t h a t  w hich  co uld  b e  tilled,
a n d  t h e  r el a tively s m all a r e a  of c ul tiva t e d  lan d  no t
a t  t his  tim e  u n d e r  w a t e r  a n d  pl a n t e d  to  r ic e  p e r si s t e d
t h ro u g ho u t  t h e  jou r n ey.

If t h e r e  could  b e  a ny m o noto ny for  t h e  t r avelle r  n e w
to  t his  lan d  of b e a u ty it m u s t  r e s ul t  fro m  t h e  q uick
s hif ting  of sc e n e s  a n d  in t h e  w ay t h e  lan ds c a p e s  a r e
piec e d  tog e t h er, ou t-doing  t h e  c r azies t  p a t c h wo rk
wo m a n  eve r  a t t e m p t e d;  t h e  bi t s  a r e  al mos t  n eve r  la rg e;
t h ey  a r e  of eve ry  s h a p e,  ev e n  p uck e r e d  a n d  c r u m ple d
a n d  til t e d  a t  a ll a n gle s.   H e r e  is a  bi t  of t h e
jou r n ey:  Beyon d  H a b u  t h e  foothills a r e  t hickly
wood e d,  la r g ely wi t h  conife r s .   The  valley is ext r e m ely
n a r ro w  with  only s m all a r e a s  for  r ice.   Ba m boo
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a r e  g rowin g  in con g e nial pl ac e s  a n d  w e  p a s s  b u n dle s
of wood  c u t  to  s tove  len g t h ,  a s  s e e n  in Fig.  2 2 4.  
The n  w e  c ro ss  a  long  n a r ro w  valley p r a c tically all
in  r ice,  a n d  t h e n  a no t h e r  no t  h alf a  mile  wid e,  jus t
b efo r e  r e a c hin g  Asa.  Beyond  h e r e  t h e  fields  b e co m e
limit e d  in a r e a  wi t h  t h e  bo r d e rin g  low hills  r e c e n tly
c u t  ove r  a n d  a  n e w  g row t h  s p rin gin g  u p  ove r  t h e m  in
t h e  for m  of s m all s h r u b s  a m o n g  w hich  a r e  m a ny pin e.  
N o w  w e  a r e  in a  n a r row  valley b e t w e e n  s m all r ice  fields
o r  wit h  no n e  a t  all, b u t  d a s h  in to  on e  m o r e  n e a rly
level wi t h  wid e  a r e a s  in rice  c hi efly on  on e  side
of t h e  t r a ck  jus t  b efo r e  r e a c hin g  Onod a  a t  1 0:30  A.
M. a n d  con tinuing  t h r e e  min u t e s  ri d e  b eyon d,  w h e n  w e
a r e  a g ain  b e t w e e n  hills  wi thou t  fields  a n d  w h e r e  t h e
t r e e s  a r e  pin e  wi t h  clu m p s  of b a m boo.  In  fou r
min u t e s  m o r e  w e  a r e  a m o n g  s m all r ice  p a d die s  a n d  a t
1 0:3 5  h ave  p a s s e d  a no t h e r  g a p  a n d  a r e  c rossing  a no t h e r
valley ch eck e r e d  wi t h  rice  fields  a n d  lotu s  po n d s,
b u t  in on e  min u t e  m o r e  t h e  hills  h av e  clos e d  in, le aving
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only roo m  for  t h e  t r a ck.   At 1 0:3 7  w e  a r e  r u n ning
alon g  a  n a r ro w  valley wi th  it s  t e r r a c e d  rice  p a d die s
w h e r e  m a ny of t h e  hills  s how  n ak e d  soil a m o n g  t h e
b a m boo, sc a t t e rin g  pin e  a n d  o th e r  s m all t r e e s;  t h e n
w e  a r e  ou t  a m o n g  g a r d e n  p a t c h e s  t hickly m ulc h e d  wi th
s t r aw.  At 1 0:38  w e  a r e  b e t w e e n  hig h e r  hills  wi th
b u t  n a r row  a r e a s  for  r ice  s t r e t c hin g  clos e  along  t h e
t r a ck,  b u t  in t wo  mi n u t e s  t h e s e  a r e  p a s s e d  a n d  w e  a r e
a m o n g  low hills  wi th  t e r r a c e d  d ry fields.   At 1 0:42
w e  a r e  s pin nin g  alon g  t h e  level valley wi th  it s  r ice,
b u t  a r e  q uickly ou t  a g ain  a m o n g  hills  wi th  n ak e d  soil
w h e r e  e ro sion  w a s  m a r k e d.   This is jus t  b efo r e
p a s sing  F u nk ai w h e r e  w e  a r e  following  t h e  cou r s e  of
a  s t r e a m  so m e  sixty fee t  wid e  wi th  b u t  li t tl e  c ul tiva t e d
land  in s m all a r e a s .   At 1 0:47  w e  a r e  a g ain  p a s sing
n a r ro w  rice  fields  n e a r  t h e  t r a ck  w h e r e  t h e  p eo ple
a r e  b u sy w e e ding  wi t h  t h ei r  h a n d s,  h alf kn e e-d e e p
in w a t er.  At 1 0:53  w e  e n t e r  a  b ro a d e r  valley s t r e t c hing
fa r  to  t h e  so u t h  a n d  s e a w a r d ,  b u t  w e  h a d  c ro ss e d  it
in  on e  min u t e ,  s ho t  t h ro u g h  a no t h e r  g a p,  a n d  a t  1 0:55
a r e  t r ave r sing  a  m u c h  b ro a d e r  valley la r g ely given
ove r  to  ric e,  b u t  w h e r e  so m e  of t h e  p a d dies  w e r e  b e a rin g
m a t ting  r u s h  s e t  in row s  a n d  in hills af t e r  t h e  m a n n e r
of r ic e.   I t  is h e r e  w e  p a s s  Oyou  a n d  jus t  b eyon d
c ross  a  s t r e a m  confine d  b e t w e e n  leve e s  b uil t  so m e
dis t a n c e  b a ck  fro m  ei th e r  b a nk.   At 1 1:1 7  t his
pl ain  is left  a n d  w e  e n t e r  a  n a r row  valley wi thou t
fields.   Thus  do  m o s t  of t h e  a g ricul tu r al  lan ds
of Jap a n  lie  in t h e  n a r row es t  valleys, oft e n  s t e e ply
sloping,  a n d  in to  w hich  ju t ting  s p u r s  c r e a t e  t h e  g r e a t e s t
i r r e g ula ri ty of bo u n d a ry a n d  slop e.

The  jou r n ey of t his  d ay  cove r e d  3 5 0  mile s  in  fou r t e e n
ho u r s ,  a ll of t h e  w ay t h ro u g h  a  cou n t ry of r e m a r k a ble
a n d  p e c ulia r  b e a u ty w hich  c a n  b e  d u plica t e d  now h e r e
ou t sid e  t h e  m o u n t aino us,  r ice-g ro win g  Ori en t  a n d  t h e r e
only d u ring  fift e e n  d ays  closing  t h e  t r a n s pla n ting
s e a so n.   The r e  w e r e  n ei t h e r  hig h  m o u n t ain s  no r
b ro a d  valleys, no  g r e a t  r ive r s  a n d  b u t  few lakes;
n ei t h e r  r u g g e d  n ak e d  rocks,  t all for e s t  t r e e s  no r
wid e  level fields  r e a c hing  a w ay to  u n b rok e n  ho rizons.  
Bu t  t h e  low, ro u n d e d,  soil-m a n tl e d  m o u n t ain  tops  clo th e d
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in  h e r b a c eo us  a n d  youn g  for e s t  g ro wt h  fell eve ryw h e r e
in to  low e r  hills  a n d  t h e s e  in to  n a r row  s t e e p  valleys
w hich  d ro p p e d  by a  s e ri es  of w a t e r-level b e nc h e s ,
a s  s e e n  in Fig.  2 2 5,  to  t h e  m ain  rive r  cou r s e s .  
E a c h  on e  of t h e s e  millions  of t e r r a c e s,  s e t  a bo u t  by
its  r ai s e d  ri m,  w a s  a  silve ry s h e e t  of w a t e r  do t t e d
in t h e  d ain tie s t  m a n n e r  wi th  b u nc h e s  of r ice  jus t
t r a n s pla n t e d,  b u t  no t  so  clos e  no r  yet  so  high  a n d
ove r-s p r e a ding  a s  to  obsc u r e  t h e  w a t er, ye t  q ui t e
e no u g h  to  imp a r t  to  t h e  s u rf ac e  a  m o s t  d elica t e  s h e e n
of g r e e n;  a n d  t h e  g r a s s-g row n  n a r ro w  ri ms  r e t aining
t h e  w a t e r  in t h e  b a sins,  c e m e n t e d  t h e m  in to  s e ri e s
of t h e  m o s t  s u p e r b  m o s aics,  s h a p e d  in to  t h e  valley
bo t to m s  by a r tiza n  a r ti s t s  p e r h a p s  t wo  t hou s a n d  ye a r s
b efo r e  a n d  m ain t ain e d  by t h ei r  d e s c e n d a n t s  t h ro u g h
all t h e  ye a r s  sinc e,  t h a t  on  t h e m  t h e  r ain s  a n d  fe r tili ty
fro m  t h e  m o u n t ain s  a n d  t h e  s u n s hin e  fro m  h e ave n  mig h t
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b e  t r a n sfo r m e d  by t h e  rice  pl a n t  in to  food  for  t h e
fa milies  a n d  s u p po r t  for  t h e  n a t ion.   Two w e e ks
e a rli e r  t h e  a s p ec t  of t h e s e  lan dsc a p e s  w a s  ve ry diffe r e n t ,
a n d  t wo  w e eks  la t e r  t h e  r eflec ting  w a t e r  would  lie
hid d e n  b e n e a t h  t h e  g rowing  a n d  r a pidly d eveloping
m a n tl e  of g r e e n ,  to  go  on  c h a n gin g  u n til a u t u m n,  w h e n
all wo uld  b e  ove r s p r e a d  wi t h  t h e  rip e n e d  h a rves t  of
g r ain.   And w h a t  in t e nsified  t h e  b e a u ty  of it
a ll w a s  t h e  fac t  t h a t  only alon g  t h e  wide s t  valley
bo t to m s  w e r e  t h e  m o s aics  level, exc e p t  t h e  w a t e r  s u rfac e
of e a c h  individu al  u ni t  a n d  t h e s e  w e r e  alw ays  s m all. 
At on e  ti m e  w e  w e r e  riding  along  a  d e sc e n din g  s e ri e s
of s t e p s  a n d  t h e n  alon g  a no t h e r  r i sing  t h ro u g h  a  winding
valley to  dis a p p e a r  a ro u n d  a  p rojec ting  s p ur, a n d
a nyw h e r e  in t h e  mids t  of it a ll mig h t  b e  s t a n ding
Jap a n e s e  co t t a g e s  o r  villas  wi th  t h e  w a t e r  a n d  t h e
g rowing  ric e  lit e r ally al mos t  a g ain s t  t h e  w alls, a s
s e e n  in Fig.  2 2 6,  w hile  a  n e a r-by high  t e r r a c e  mig h t
hold  it s  w a t e r  on  a  level wi th  t h e  c him n ey-to ps.  
Ca n  on e  wo n d e r  t h a t  t h e  Jap a n e s e  loves  his  cou n t ry
o r  t h a t  t h ey  a r e  bo r n  a n d  b r e d  lan d sc a p e  a r ti s t s?

Jus t  b efo r e  r e a c hin g  H o n go  t h e r e  w e r e  conside r a ble
a r e a s  t h row n  in to  long  n a r row, m u c h-r ai s e d,  e a s t  a n d
w e s t  b e d s  u n d e r  cove r s  of s t r a w  m a t tin g  incline d  a t
a  sligh t  a n gle  tow a r d  t h e  so u t h,  so m e  t wo  fee t  a bove
t h e  g ro u n d  b u t  op e n  tow a r d  t h e  no r t h .   Wha t  c rop
m ay h ave  b e e n  g ro w n  h e r e  w e  did  no t  le a r n  b u t  t h e
m a t ting  w a s  a p p a r e n tly in t e n d e d  for  s h a d e,  a s  i t w a s
ho t  mids u m m e r  w e a t h er, a n d  w e  s us p e c t  it  m ay  h ave
b e e n  gins e n g.   I t  w a s  h e r e ,  too,  t h a t  w e  c a m e  in to
t h e  r e gion  of t h e  c ul tu r e  of m a t ti ng  r u s h ,  ext e n sively
g row n  in Hi ros him a  a n d  Okaya m a  p r efec t u r e s,  b u t  less
ex t e nsively all ove r  t h e  e m pi r e .   As wi th  rice,
t h e  r u s h  is fi r s t  g ro w n  in n u r s e ry  b e d s  fro m  w hich
it  is t r a n s pla n t e d  to  t h e  p a d die s,  on e  a c r e  of n u r s e ry
s u p plying  s ufficien t  s tock  for  t e n  a c r e s  of field.  
The  pla n t s  a r e  s e t  tw e n ty to  t hi r ty s t alks  in  a  hill
in  row s  s eve n  inch es  a p a r t  wi th  t h e  hills  six inch e s
fro m  c e n t e r  to  c e n t e r  in t h e  row.  Very high  fe r tiliza tion
is p r a c tice d,  cos ting  fro m  1 2 0  to  2 4 0  yen  p e r  a c r e ,
o r  $ 6 0  to  $ 1 2 0  a n n u ally, t h e  fe r tilize r  consis ting
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of b e a n  c ak e  a n d  pl a n t  a s h e s ,  o r  in  r e c e n t  yea r s,
so m e ti m e s  of s ulph a t e  of a m m o nia  for  ni t ro g e n,  a n d
s u p e r p hos p h a t e  of lim e.   About  t e n  p e r  c e n t  of
t h e  a m o u n t  of fe r tilize r  r e q ui r e d  for  t h e  c rop  is
a p plied  a t  t h e  ti m e  of fit ting  t h e  g ro u n d,  t h e  b al a nc e
b ein g  a d minis t e r e d  fro m  ti m e  to  ti m e  a s  t h e  s e a so n
a dva nc e s.   Two c ro ps  of t h e  r u s h  m ay  b e  t ak e n  fro m
t h e  s a m e  g ro u n d  e a c h  yea r  o r  it is g ro w n  in ro t a tion
wi th  rice,  b u t  m o s t  ext e n sively on  t h e  lan ds  les s
r e a dily d r ain e d  a n d  no t  so  w ell s ui t e d  for  o t h e r  c ro ps.  
Fi elds  of t h e  r u s h,  g rowing  in al t e r n a tion  wi th  r ic e,
a r e  s e e n  in Fig.  4 5,  a n d  in  Fig.  2 2 7,  wi th  t h e  Gove r n m e n t
s al t  fields  lying  along  t h e  s e a s ho r e  b eyon d.

With  t h e  m os t  vigo ro us  g row t h  t h e  r u s h  a t t ain  a  h eigh t
exc e e din g  t h r e e  fee t  a n d  t h e  m a r k e t  p rice  va rie s  m a t e ri ally
wi th  t h e  leng t h  of t h e  s t e m s.   Good  yields,  u n d e r
t h e  b e s t  c ul tu r e ,  m ay  b e  a s  high  a s  6.5  tons  p e r  a c r e
of t h e  d ry  s t e m s  b u t  t h e  ave r a g e  yield  is less,  t h a t
of 1 9 0 5  b eing  8 5 3 1  po u n d s,  for  9 6 5 5  a c r e s ,  The  value
of t h e  p ro d uc t  r a n g e s  fro m  $ 1 2 0  to  $ 2 0 0  p e r  a c r e .
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It  is fro m  t his  m a t e ri al t h a t  m a t s  a r e  woven  in s t a n d a r d
size s,  to  b e  laid ove r  p a d din g,  u p hols t e ring  t h e  floor s
w hich  a r e  t h e  s e a t s  of all cla s s e s  in Japa n,  u s e d
in t h e  m a n n e r  s e e n  in  Fig.  2 2 8  a n d  in Fig.  2 2 9,  w hic h
is a  co m ple t ely fu r nis h e d  g u e s t  roo m  in a  fir s t  cla s s
Jap a n e s e  inn,  finish e d  in  n a t u r al  u nv a r ni sh e d  wood,
wi th  w alls  of sliding  p a n els  of t r a n sluc e n t  p a p er,
w hich  m ay op e n  u po n  a  po rc h,  in to  a  h allw ay o r  in to
a no t h e r  a p a r t m e n t;  a n d  wi th  i ts  bo u q u e t ,  w hic h  m ay
con sis t  of a  single  la rg e  s h a p ely b r a nc h  of t h e  p u r ple
leave d  m a pl e,  h aving  t h e  c u t  e n d  c h a r r e d  to  p r e s e rve
it  fr e s h  for  a  long e r  ti m e,  s t a n din g  in  w a t e r  in  t h e
vas e.

“Two lit tl e  m aids  I’ve h e a r d  of, e a c h
wi th  a  p r e t ty  t a s t e ,  Who h a d  t wo  lit tle  roo m s  to  fix
a n d  no t  a n  ho u r  to  w a s t e .   Eigh t  t ho us a n d  mile s
a p a r t  t h ey lived,  ye t  on  t h e  s elfsa m e  d ay The  on e  in
Nikko’s n a r ro w  s t r e e t s ,  t h e  o th e r  on  Broa d w ay,
They s t a r t e d  ou t ,  e a c h  h a p py m aid  h e r  h e a r t’s
d e si r e  to  find,  And h e r  ow n  d e a r  roo m  to  fu rnish  jus t
a c co r din g  to  h e r  min d.

Whe n  Alice  w e n t  a-s ho p ping,  s h e  bo u g h t  a  b e d  of b r a s s,
A b u r e a u  a n d  so m e  c h ai r s  a n d  t hin gs  a n d  s uc h  a  lovely
gla ss  To r eflec t  h e r  li t tl e  figu r e—with
t wo  c a n dle  b r a ck e t s  n e a r— And a  lit tle  d r e s sing
t a ble  t h a t  s h e  s aid  w a s  si m ply d e a r !   A book s h elf
low to  hold  h e r  books,  a  li t tl e  chin a  r a ck,  And t h e n,
of cou r s e ,  a  b u r e a u  s e t  a n d  lot s  of b ric-a-b r ac;  A
d ain ty lit tle  e s c ri toi r e ,  wi th  fixings  all h e r  ow n
And jus t  for  h e r  conve nie nc e,  too, a  li t tle  t el e p hon e.  
So m e  ori en t al r u g s  s h e  go t,  a n d  cu r t ains  of m a d r a s ,
With  ‘cun nin g’ on es  of lace  insid e,  to
go  a g ains t  t h e  gla s s;  And t h e n  a  couc h,  a  lovely on e,
wi th  c us hions  soft  to  c r u s h ,  And for ty pillows, m o r e
o r  les s,  of line n,  silk a n d  plus h;  Of all t h e  o r n a m e n t s
b e side s  I could n’t  t ell t h e  h alf, Bu t  w h e r eve r
t h e r e  w a s  no t hing  el s e,  s h e  s t uck  a  p ho tog r a p h.  
And t h e n,  w h e n  all w a s  finish e d,  s h e  sigh e d  a  lit tle
sigh,  And looke d  a bo u t  wi th  jus t  a  s h a d e  of s a d n e s s
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in  h e r  eye:   ’For  i t n e e d s  a  s t a t u e t t e  o r
so—a  fe rn—a  silve r  s to rk  Oh,
so m e t hing,  jus t  to  fill it  u p!’ s aid  Alice  of
N e w  York.

Whe n  li t tle  Ou mi of Jap a n  w e n t  s hop pin g,  pi t a p a t ,
S h e  bo u g h t  a  fan  of p a p e r  a n d  a  li t tl e  sl ee pin g  m a t;
S h e  s e t  b e sid e  t h e  window  a  lily in a  vas e,  And looke d
a bo u t  wi th  m o r e  t h a n  do u b t  u po n  h e r  p r e t ty  face:  
’For, r e ally—do n’t  you  t hink
so?—with  t h e  lily a n d  t h e  fan.   I t’s
a  li t tl e  ove rc row d e d!’ s aid  Ou mi of Japa n.”

(M a r g a r e t  Johnson  in S t .  Nicholas  M a g azine)

In  t h e  r u r al  ho m e s  of Japa n  d u ring  1 9 0 6  t h e r e  w e r e
wove n  1 4,4 97,0 5 8  s h e e t s  of t h e s e  floor  m a t s  a n d  6,62 8,77 2
s h e e t s  of o t h e r  m a t ti ng,  h aving  a  co m bin e d  valu e  of
$ 2,81 5,04 0,  a n d  in a d di tion,  fro m  t h e  b e s t  q u ali ty
of r u s h  g ro w n  u po n  t h e  s a m e  g ro u n d,  a g g r e g a ting  7 6 5 7
a c r e s  t h a t  ye ar, t h e r e  w e r e  m a n ufac t u r e d  for  t h e  expo r t
t r a d e ,  fancy m a t ti ngs,  h aving  t h e  value  of $ 2,27 4,1 31.  
H e r e  is a  to t al  value ,  for  t h e  p ro d uc t  of t h e  soil
a n d  for  t h e  labo r  p u t  into  t h e  m a n ufac t u r e ,  a m o u n tin g
to  $ 6 6 4  p e r  a c r e  for  t h e  a r e a  n a m e d.
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At t h e  Akas hi a g ricul tu r al  exp e ri m e n t  s t a tion,  u n d e r
t h e  Dir ec to r s hip  of P rofesso r  Ono, w e  s a w  so m e  of
t h e  m e t ho d s  of frui t  c ul tu r e  a s  p r ac tice d  in Jap a n.  
H e  w a s  con d uc ting  exp e ri m e n t s  wit h  t h e  objec t  of imp roving
m e t ho ds  of h e a din g  a n d  t r aining  p e a r  t r e e s ,  to  w hich
r efe r e n c e  w a s  m a d e  on  p a g e  2 2.   A s t u dy w a s  al so
b ein g  m a d e  of t h e  a dva n t a g e s  a n d  dis a dva n t a g e s  a s socia t e d
wi th  cove rin g  t h e  frui t  wi th  p a p e r  b a g s ,  exa m ples
of w hich  a r e  s e e n  in  Figs.  6  a n d  7.   The  b a g s
w e r e  b eing  m a d e  a t  t h e  ti m e  of ou r  visi t,  fro m  old
n e w s p a p e r s  c u t ,  folde d  a n d  p a s t e d  by  wo m e n.   N a k e d
c ul tiva tion  w a s  p r a c tice d  in t h e  o r c h a r d ,  a n d  fe r tilize r s
con sis ting  of fish  g u a no  a n d  s u p e r p hos p h a t e  of lim e
w e r e  b eing  a p plied  t wice  e a c h  ye a r  in  a mo u n t s  a g g r e g a ting
a  cos t  of t w e n ty-fou r  dolla r s  p e r  a c r e .

Pe a r  o r c h a r d s  of n a t ive  va rie ti e s,  in good  b e a rin g,
yield  r e t u r n s  of 1 5 0  yen  p e r  t a n,  a n d  t hos e  of E u ro p e a n
va rie ti es,  2 0 0  yen  p e r  t a n,  w hich  is a t  t h e  r a t e  of
$ 3 0 0  a n d  $ 4 0 0  p e r  a c r e .   The  bibo,  so  ex t e nsively
g row n  in Chin a  w a s  b ein g  c ul tiva t e d  h e r e  al so  a n d  w a s
yielding  a bo u t  $ 3 2 0  p e r  a c r e .

It  w a s  h e r e  t h a t  w e  fir s t  m e t  t h e  c ul tiva tion  of a
va rie ty of b u r dock  g row n  fro m  t h e  s e e d,  t h r e e  c rops
b ein g  t ak e n  e a c h  s e a so n  w h e r e  t h e  clim a t e  is favor a ble,
o r  a s  on e  of t h r e e  in  t h e  m ul tiple  c ro p  sys t e m.  
It  is g row n  for  t h e  roo t,  yielding  a  c rop  valu e d  a t
$ 4 0  to  $ 5 0  p e r  a c r e .   On e  c rop,  pla n t e d ,  in M a rc h,
w a s  b ein g  h a rves t e d  July 1 s t .

Du ring  ou r  r id e  to  Akas hi on  t h e  e a r ly m o r nin g  t r ain
w e  p a s s e d  long  p roc e ssions  of c a r t s  d r a w n  by c a t tl e,
ho r s e s  o r  by  m e n,  m oving  along  t h e  cou n t ry ro a d  w hich
p a r alleled  t h e  r ailw ay, all load e d  wi th  t h e  w a s t e
of t h e  ci ty of Kobe,  going  to  its  d e s tin a tion  in t h e
fields,  so m e  of it  a  di s t a nc e  of tw elve  miles,  w h e r e
it  w a s  sold  a t  fro m  5 4  c e n t s  to  $ 1 .63  p e r  to n.

At s eve r al  pl ac e s  alon g  ou r  ro u t e  fro m  S hi mo nos eki
to  Os ak a  w e  h a d  obs e rve d  t h e  a p plica tion  of slack e d
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lim e  to  t h e  w a t e r  of t h e  rice  fields,  b u t  in t his
p r efec t u r e ,  Hyogo, w h e r e  t h e  s t a tion  is loc a t e d ,  it s
u s e  w a s  p ro hibi t e d  in  1 9 0 1,  exce p t  u n d e r  t h e  di r ec tion
of t h e  s t a tion  a u t ho ri ti es,  w h e r e  t h e  soil w a s  a cid
o r  w h e r e  it w a s  n e e d e d  on  a ccou n t  of insec t  t ro u bles .  
U p  to  t his  ti m e  it h a d  b e e n  t h e  c us to m  of fa r m e r s
to  a p ply sl acke d  lime  a t  t h e  r a t e  of t h r e e  to  five
tons  p e r  a c r e ,  p aying  for  it $ 4.84  p e r  ton.   The
firs t  r e s t ric tive  legisla tion  p e r mit t e d  t h e  u s e  of
8 2  pou n d s  of lim e  wi th  e a c h  8 2 7  pou n d s  of o rg a nic
m a n u r e ,  b u t  a s  t h e  fa r m e r s  p e r si s t e d  in u sing  m u c h
la rg e r  q u a n ti ti es,  co m ple t e  p ro hibi tion  w a s  r e so r t e d
to.

Refe r e n c e  h a s  b e e n  m a d e  to  s u bsidies  e ncou r a gin g  t h e
u s e  of co m pos t s,  a n d  in  t his  p r ef ec t u r e  p rize s  a r e
a w a r d e d  for  t h e  b e s t  co m pos t  h e a p s  in e a c h  cou n ty,
exa min a tions  b ein g  m a d e  by a  co m mit t e e.   The  co m pos t s
r e c eiving  t h e  fou r  hig h e s t  a w a r d s  in e a c h  cou n ty a r e
allow e d  to  co m p e t e  wi th  t hos e  in  o t h e r  cou n tie s  for
a  p r efec t u r al  p rize  a w a r d e d  by a no t h e r  co m mit t e e.

The  “pink clove r” g ro w n  in Hyogo  af t e r
ric e,  a s  a  g r e e n  m a n u r e  c ro p,  yields  u n d e r  favor a ble
con di tions  t w e n ty tons  of t h e  g r e e n  p rod uc t  p e r  a c r e ,
a n d  is u s u ally a p plied  to  a bo u t  t h r e e  tim e s  t h e  a r e a
u po n  w hich  it  g r ew, a t  t h e  r a t e  of 6 .6  to ns  p e r  a c r e ,
t h e  s t u b ble  a n d  roo ts  s e rving  for  t h e  g ro u n d  u po n
w hich  t h e  c rop  g r ew.
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On July 3 r d  w e  lef t  Os ak a,  going  sou t h  t h ro u g h  S a k ai
to  Wakaya m a,  t h e n c e  e a s t  a n d  no r t h  to  t h e  N a r a  Exp e ri m e n t
S t a tion.   Afte r  p a s sing  t h e  fi r s t  t wo  s t a tions
t h e  ro u t e  lay t h ro u g h  a  ve ry fla t ,  hig hly c ul tiva t e d
g a r d e n  s ec tion  wit h  c uc u m b e r s  t r ain e d  on  t r ellis e s,
m a ny  s q u a s h  in full bloo m, wi th  fields  of t a ro,  ging e r
a n d  m a ny  ot h e r  veg e t a ble s.   Beyond  H a m a d e r a  conside r a ble
a r e a s  of fla t  s a n dy lan d  h a d  b e e n  s e t  close  wi t h  pin e ,
b u t  wi th  in t e rve nin g  a r e a s  in  ric e,  w h e r e  t h e  g row e r s
w e r e  u sing  t h e  r evolving  w e e d e r  s e e n  in Fig.  1 4.  
At Ot s u  b ro a d  a r e a s  a r e  in rice  b u t  h e r e  wo rk e d  wi th
t h e  s ho r t  h a n dle d  claw  w e e d e r s,  a n d  s t u b ble  fro m  a
for m e r  c ro p  h a d  b e e n  d r a w n  tog e t h e r  in to  s m all pil es,
s e e n  in Fig.  2 3 0,  w hich  la t e r  would  b e  c a r efully dis t rib u t e d
a n d  work e d  b e n e a t h  t h e  m u d.

M u c h  of t h e  m o u n t ain  lan ds  in t his  r e gion, g rowin g
pin e ,  is ow n e d  by p riva t e  p a r ti e s  a n d  t h e  g row t h  is
c u t  a t  in t e rvals  of t e n ,  t w e n ty o r  t w e n ty-five ye a r s ,
b ein g  sold  on  t h e  g ro u n d  to  t hos e  w ho  will co m e  a n d
c u t  i t a t  a  p rice  of for ty s e n  for  a  on e-ho r s e  load,
a s  al r e a dy d e s c rib e d,  p a g e  1 5 9.

The  cou r s e  fro m  h e r e  w a s  u p  t h e  r a t h e r  r a pidly r ising
Kiiga w a  valley w h e r e  m u c h  w a t e r  w a s  b ein g  a p plie d
to  t h e  ric e  fields  by va rious  m e t ho d s  of p u m ping,
a m o n g  t h e m  n u m e ro u s  c u r r e n t  w h e els;  a n  occ asion al
pow e r-p u m p  d rive n  by c a t tl e;  a n d  ve ry co m m o nly t h e
foot-pow e r  w h e el  w h e r e  t h e  m a n  w alks  on  t h e  ci rc u mfe r e n c e,
s t e a dying  hi m s elf wit h  a  long  pole,  a s  s e e n  in t h e
field,  Fig.  2 3 1.   I t  w a s  h e r e  t h a t  a  conside r a ble
s ec tion  of t h e  hill slop e  h a d  b e e n  ve ry r ec e n tly c u t
over, t h e  a r e a  s howing  ligh t  in t h e  e n g r aving.  
I t  w a s  in t h e  vicini ty of H a s hi moto  on  t his  ro u t e,
too,  t h a t  t h e  two  b e a u tiful views  r e p ro d uc e d  in Figs.
1 5 1  a n d  1 5 2  w e r e  t ak e n.

At t h e  exp e ri m e n t  s t a tion  it  w a s  lea r n e d  t h a t  wi thin
t h e  p r ef ec t u r e  of N a r a ,  h aving  a  pop ula tion  of 5 5 8,31 4,
a n d  1 0 7,57 4  a c r e s  of c ul tiva t e d  land,  t wo-t hi rd s  of
t his  w a s  in  p a d dy rice.   Within  t h e  p rovinc e  t h e r e
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a r e  al so  a bo u t  on e  t hou s a n d  ir riga tion  r e s e rvoi r s
wi th  a n  av e r a g e  d e p t h  of eigh t  fee t .   The  rice
fields  r ec eive  1 6.32  inc h e s  of i r rig a tion  w a t e r  in
a d di tion  to  t h e  r ain.

Of t h e  u nc ul tiva t e d  hill land s,  so m e  2 5 0 0  a c r e s  con t ribu t e
g r e e n  m a n u r e  for  fe r tiliza tion  of fields.   Refe r e n c e
h a s  b e e n  m a d e  to  t h e  p ro d uc tion  of co m pos t  for  fe r tilize r s
on  p a g e  2 1 1.   The  a m o u n t  r e co m m e n d e d  in t his  p r efec t u r e
a s  a  ye a rly a p plica tion  for  t wo  c rops  g ro w n  is: 

Or g a nic  m a t t e r        3 ,71 1  to  4,6 4 0  lbs.  p e r  a c r e
Ni t rog e n                1 0 5  to    1 3 1  lbs. p e r  a c r e
P hos p ho r u s               3 5  to     4 4  lbs.  p e r  a c r e
Pot a s siu m                5 6  to     7 0  lbs.  p e r  a c r e

The s e  a m o u n t s,  on  t h e  b a sis  of t h e  t a bl e,  p .  2 1 4,
a r e  n e a rly s ufficien t  for  a  c rop  of t hi r ty b u s h els
of w h e a t ,  follow e d  by on e  of t hi r ty b us h els  of r ice,
t h e  p hos p ho r u s  b eing  in  exc es s  a n d  t h e  po t a ssiu m  no t
q ui t e  e no u g h,  s u p posing  no n e  to  b e  d e rive d  fro m  o th e r
so u rc e s.
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At t h e  N a r a  ho t el,  on e  of t h e  b e a u tiful Japa n e s e  inns
w h e r e  w e  s top p e d,  ou r  roo m  op e n e d  u po n  a  s eco n d  s to ry
ve r a n d a  fro m  w hich  on e  looke d  dow n  u po n  a  b e a u tiful,
tiny lakele t,  so m e  t w e n ty by  eig h ty fee t ,  wi thin  a
di minu tive  p a rk  sc a r c ely m o r e  t h a n  on e  h u n d r e d  by t wo
h u n d r e d  fee t ,  a n d  t h e  lakele t  h a d  its  g r a s sy, rocky
b a nks  ove r-h u n g  wi t h  t r e e s  a n d  s h r u b s  pl a n t e d  in all
t h e  wild diso r d e r  a n d  b e a u ty of n a t u r e;  b a m boo, willow,
fir, pin e,  c e d ar, r e d-leave d  m a pl e,  c a t alp a,  wi th
o th e r  kinds ,  a n d  t h ro u g h  t h es e ,  alon g  t h e  s ho r e ,  wo u n d
a  woodsy, w ell t ro d d e n,  n a r row  footp a t h  lea din g  fro m
t h e  inn  to  a  h alf hidd e n  co t t a g e  a p p a r e n tly q u a r t e r s
for  t h e  m aids,  a s  t h ey w e r e  fre q u e n tly p a s sing  to
a n d  fro.  A s u g g e s tion  of ho w  s uc h  wild  b e a u ty
is b ro u g h t  r ig h t  to  t h e  ve ry doo r s  in Japa n  m ay  b e
g ain e d  fro m  Fig.  2 3 2,  w hich  is a n  ins t a n c e  of p a rkin g
effec t  on  a  s till s m alle r  sc ale  t h a n  t h a t  d e s c ribe d.

On  t h e  m o r ning  of July 6 t h,  wi th  t wo  m e n  for  e a c h
of ou r  r icks h a s ,  w e  left  t h e  Yaami ho t el  for  t h e  Kyoto
Exp e rim e n t  s t a tion,  so m e  t wo  mile s  to  t h e  sou t h w e s t
of t h e  ci ty limi ts .   As soon  a s  w e  h a d  e n t e r e d
u po n  t h e  cou n t ry ro a d  w e  foun d  ou r s elves  in  a  p roc e s sion
of c a r t  m e n  e a c h  d r a wing  a  load  of six la rg e  cove r e d
r e c e p t acl es  of a bo u t  t e n  g allons  c a p aci ty, a n d  filled
wi th  t h e  ci ty’s w a s t e.   Befor e  r e a c hin g
t h e  s t a tion  w e  h a d  p a s s e d  fifty-t wo  of t h e s e  loads,
a n d  on  ou r  r e t u r n  t h e  p roc e s sion  w a s  s till m oving
in t h e  s a m e  di r ec tion  a n d  w e  p a s s e d  sixty-on e  o t h e r s ,
so  t h a t  d u rin g  a t  lea s t  five  ho u r s  t h e r e  h a d  m ove d
ove r  t his  s e c tion  of r o a d  lea ding  in to  t h e  cou n t ry,
a w ay fro m  t h e  ci ty, no t  less  t h a n  nin e ty tons  of w a s t e;
alon g  o t h e r  r o a d w ays  si mila r  loads  w e r e  m oving. 
The s e  freigh t  c a r t s  a n d  t hos e  d r a w n  by ho r s e s  a n d
b ullocks  w e r e  all p rovide d  wit h  long  r a cks  simila r
to  t h a t  illus t r a t e d  in  Fig.  1 0 8,  p a g e  1 9 7,  a n d  w h e n
t h e  loa d  is no t  s ufficien t  to  cove r  t h e  full leng t h
it  is a lw ays  divide d  e q u ally a n d  plac e d  n e a r  e ac h
e n d,  t h u s  t aking  a dva n t a g e  of t h e  el as ticity of t h e
body to  give  t h e  effec t  of s p rin gs,  les s e nin g  t h e
d r af t  a n d  t h e  w e a r  a n d  t e ar,
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On e  of t h e  m o s t  co m mo n  co m m o di ties  co min g  in to  t h e
ci ty along  t h e  cou n t ry  ro a d s  w a s  fuel fro m  t h e  hill
land s,  in s pli t  s ticks  ti e d  in b u n dle s  a s  r e p r e s e n t e d
in Fig.  2 2 4;  a s  b u n dles  of limbs  t w e n ty-fou r  to  t hi r ty
inch es ,  a n d  so m e ti m e s  fou r  to  six fee t ,  long;  a n d  in
t h e  for m  of c h a rco al m a d e  fro m  t r u nks  a n d  s t e m s  on e
a n d  a  h alf inch e s  to  six inch e s  long,  a n d  b al ed  in
s t r a w  m a t tin g.   Mos t  of t h e  d r af t  a ni m als  u s e d
in Jap a n  a r e  ei t h e r  cows,  b ulls  o r  s t allions;  a t  le a s t
w e  s a w  ve ry few oxen  a n d  few g eldings.

As e a rly a s  1 8 9 5  t h e  Gove r n m e n t  b e g a n  d efini t e  s t e p s
looking  to  t h e  imp rove m e n t  of ho r s e  b r e e din g,  a p poin ting
a t  t h a t  tim e  a  co m mission  to  d evis e  co m p r e h e n sive
pla n s.   This  led  to  p ro g r e s sive  s t e p s  finally
c ul min a ting  in 1 9 0 6  in t h e  Ho r s e  Adminis t r a tion  Bur e a u,
w hos e  d u tie s  w e r e  to  ex t e n d  ove r  a  p e riod  of t hi r ty
ye a r s ,  divide d  in to  t wo  int e rvals,  t h e  fi r s t ,  eig h t e e n
a n d  t h e  s econ d,  t w elve  ye a r s .   Du ring  t h e  fi r s t
in t e rval it is con t e m pl a t e d  t h a t  t h e  Gove r n m e n t  s h all
a c q ui r e  1,5 0 0  s t allions  to  b e  di s t rib u t e d  t h ro u g ho u t
t h e  cou n t ry for  t h e  u s e  of p riva t e  individu als,  a n d
d u ring  t h e  s eco n d  p e riod  it  is t h e  exp e c t a tion  t h a t
t h e  sys t e m  will h ave  co m ple t ely r e nova t e d  t h e  s tock
a n d  fa milia rize d  t h e  p eo ple  wi th  p ro p e r  m e t ho ds  of
m a n a g e m e n t  so  t h a t  m a t t e r s  m ay  b e  lef t  in t h ei r  h a n d s.
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As ou r  m ain  p u r pos e  a n d  limit e d  ti m e  r e q ui r e d  u n divide d
a t t e n tion  to  a g ricul tu r al m a t t e r s ,  a n d  of t h e s e  to
t h e  long  e s t a blish e d  p r a c tice s  of t h e  p eo ple,  w e  co uld
give  b u t  li t tl e  tim e  to  sigh t-s e eing  o r  eve n  to  a
s t u dy of t h e  effor t s  b ein g  m a d e  for  t h e  in t ro d uc tion
of imp roved  a g ricul tu r al  m e t ho ds  a n d  p r a c tice s.  
Bu t  in t h e  ve ry old  ci ty of Kyoto, w hich  w a s  t h e  s e a t
of t h e  Mika do’s co u r t  fro m  b efo r e  8 0 0  A. D.
u n til 1 8 6 8,  w e  did  p ay a  s ho r t  visit  to  t h e  Kiyomizu
t e m ple,  si t u a t e d  so m e  t h r e e  h u n d r e d  ya r d s  sou t h  fro m
t h e  Yaami ho t el,  w hich  face s  t h e  M a r uy a a mi p a rk  wit h
its  c e n t u ri es-old  gi a n t  c h e r ry  t r e e ,  h aving  a  t r u nk
of m o r e  t h a n  fou r  fee t  t h ro u g h  a n d  wid e  s p r e a din g
b r a nc h e s ,  now  m u c h  p ro p p e d  u p  to  g u a r d  a g ains t  a c cide n t ,
a s  s e e n  in Fig.  2 3 3.   Thes e  ch e r ry  t r e e s  a r e  ve ry
ex t e nsively u s e d  for  o r n a m e n t al p u r pos e s  in Jap a n
wi th  s t riking  effec t .   The  t r e e  do es  no t  p ro d uc e
a n  e dible  frui t,  b u t  is ve ry b e a u tiful w h e n  in full
bloo m,  a s  m ay  b e  s e e n  fro m  Fig.  2 3 4.   I t  w a s  t h e s e
t r e e s  t h a t  w e r e  s e n t  by t h e  Jap a n e s e  gove r n m e n t  to
t his  cou n t ry for  u s e  a t  Washing ton  b u t  t h e  fi r s t  lot
w e r e  d e s t roye d  b e c a u s e  t h ey  w e r e  foun d  to  b e  infe s t e d
a n d  t h r e a t e n e d  d a n g e r  to  n a tive  t r e e s .

Kyoto s t a n d s  a mid  s u r ro u n din gs  of won d e rful b e a u ty,
t h e  si t e  a p p a r e n tly h aving  b e e n  s elec t e d  wi th  r a r e
a c u m e n  for  its  pos sibili tie s  in  la rg e  land sc a p e  effec t s ,
a n d  t h es e  h av e  b e e n  d evelop e d  wi th  t h a t  fullne ss  a n d
rich n e s s  w hich  t h e  g r e a t e s t  a r ti s t s  mig h t  b e  con t e n t
to  a p p ro a c h.   We a r e  t hinking  p a r tic ula rly of t h e
Kiyomizu-d e r a ,  o r  r a t h e r  of t h e  m a rvelous  b e a u ty of
t r e e  a n d  foliag e  w hich  h a s  ove r g row n  it a n d  s w e p t
fa r  u p  a n d  ove r  t h e  m o u n t ain  s u m mit,  leaving  t h e  t e m ple
h alf hid d e n  a t  t h e  b a s e .   N o  wo r d s,  no  b r u s h ,
no  p ho tog r a p hic  a r t  c a n  t r a n sfe r  t h e  effec t.   On e
m u s t  s e e  to  feel t h e  influe nc e  for  w hic h  it  w a s  c r e a t e d,
a n d  sco r e s  of p eo ple,  ve ry old  a n d  ve ry you n g,  n e a rly
all Japa n e s e ,  a n d  m o r e  of t h e m  on  t h a t  d ay  fro m  t h e
poo r e r  r a t h e r  t h a n  fro m  t h e  w ell-to-do  cl as s,  w e r e
t h e r e ,  a ll wit h d r a win g  r eluc t a n tly, like  ou r s elves,
looking  b a ck w a r d ,  u n d e r  t h e  s p ell.  So  po t e n t
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a n d  imp r e s sive  w a s  t h a t  so m e t hing  fro m  t h e  g r e a t  ove r s h a dowin g
b e a u ty of t h e  m o u n t ain,  t h a t  all a long  u p  t h e  n a r row,
s hop-line d  s t r e e t  le a ding  to  t h e  g a t e w ay of t h e  t e m ple,
s e e n  in Fig.  2 3 5,  t h e  tinie s t  bi ts  of p a rk  effec t  w e r e
flou rishing  in  t h e  m os t  impossible  si t u a tions;  a n d
a s  P rofes so r  Tokito a n d  mys elf w e r e  co ming  a w ay w e
c h a n c e d  u po n  six lit tle  r o u g hly d r e s s e d  lads  laying
ou t  in t h e  s a n d  a n  el a bo r a t e  lit tl e  p a rk,  q ui t e  nin e
by t w elve  fee t .   They m u s t  h ave  b e e n  a t  it  ho u r s,
for  t h e r e  w e r e  po n d s,  b ridg e s ,  tiny hills  a n d  r avine s
a n d  m u c h  pl a n ting  in m o s s  a n d  o t h e r  lit tl e  g r e e n s .  
So  in t e n t  on  t h ei r  t a sk  w e r e  t h ey t h a t  w e  s tood  w a tc hing
full t wo  min u t e s  b efo r e  ou r  p r e s e nc e  a t t r a c t e d  t h ei r
a t t e n tion,  a n d  ye t  t h e  olde s t  of t h e  g ro u p  m u s t  h ave
b e e n  u n d e r  t e n  yea r s  of a g e .
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On e  p a r t ly hidd e n  view of t h e  t e m ple  is s e e n  in Fig.
2 3 6,  t h e  d e n s e  m o u n t ain  ve r d u r e  ri sing  a bove  a n d  b eyon d
it.  And t h e n  too,  wit hin  t h e  t e m ple,  a s  t h e  p e a s a n t
m e n  a n d  wo m e n  c a m e  b efor e  t h e  s h rin e  a n d  g r a s p e d  t h e
long  d e p e n din g  ro p e  knocker, wi th  t h e  h e avy kno t  in
fron t  of t h e  g r e a t  go n g,  s winging  it to  s t rike  t h r e e
rings ,  a n no u ncing  t h ei r  p r e s e nc e  b efo r e  t h ei r  God,
t h e n  kn e eling  to  offe r  p r ay e r s ,  on e  could  no t  fail
to  r e alize  t h e  d e e p  sinc e ri ty a n d  fai th  exp r e s s e d
in face  a n d  m a n n er, w hile  t h ey  w e r e  oblivious  to  all
els e.   N o  Ch ris ti an  w a s  ev e r  m o r e  d evou t  a n d  on e
m ay w ell do u b t  if a ny eve r  a ro s e  fro m  p r aye r  m o r e
u plift e d  t h a n  t h e s e .   Who n e e d  b elieve  t h ey did
no t  look b eyon d  t h e  im a g e ry  a n d  co m m u n e  wit h  t h e  E t e r n al
S pi ri t?

A t hi r d  view of t h e  s a m e  t e m ple,  s howin g  r e s ting  pl ac es
b e n e a t h  t h e  s h a d e,  w hich  s e rve  t h e  p u r pos e  of law n
s e a t s  in ou r  p a rks ,  is s e e n  in  Fig.  2 3 7.

Tha t  a  high  o r d e r  of t h e  e s t h e tic  s e ns e  is bo r n  to
t h e  Jap a n e s e  p eo ple; t h a t  t h ey  a r e  m a s t e r s  of t h e
scie nc e  of t h e  b e a u tiful; a n d  t h a t  t h e r e  a r e  a r t is t s
a m o n g  t h e m  c a p a ble  of effec tive  a n d  imp r e s sive  r e s ul t s ,
is r eve al e d  in a  h u n d r e d  w ays,  a n d  on e  of t h e s e  is
t h e  iris  g a r d e n  of Fig.  2 3 8.   On e  s e e s  it  h e r e
in t h e  b ul r u s h e s  w hich  m a k e  t h e  iris  feel a t  ho m e;
in t h e  u nob t r u sive  s e m bla nc e  of a  log  t h a t  s e e m s  to
h ave  fallen  a c ros s  t h e  r u n;  in t h e  h a r d  b e a t e n  n a r row
p a t h  a n d  t h e  so r e  to e s  of t h e  old  pin e  t r e e ,  t elling
of t h e  h u n d r e d s  t h a t  co m e  a n d  go; it is s e e n  in t h e
d r e s s  a n d  pos e  of t h e  ladie s,  a n d  on e  m ay  b e  s u r e
t h e  p ho tog r a p h e r  fel t  a ll t h a t  h e  s a w  a n d  fixed  so
w ell.

The  ven d e r  of Ou mi’s lily t h a t  M a r g a r e t  Johnso n
s aw, is in Fig.  2 3 9.   The r e  a no t h e r  is b a r t e rin g
for  a  s p r ay of flow e r s,  a n d  t h u s  on e  sold  t h e  b r a nc h
of r e d  m a ple  leaves  in ou r  roo m  a t  t h e  N a r a  inn.  
His  flor al s t a n d s  a r e  bo r n e  along  t h e  s t r e e t s  p e n d a n t
fro m  t h e  u s u al  c a r rying  pole.
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Whe n  r e t u r ning  to  t h e  ci ty fro m  t h e  Kyoto Expe ri m e n t
S t a tion  s eve r al fields  of Jap a n e s e  indigo w e r e  p a s s e d ,
g rowing  in w a t e r  u n d e r  t h e  con di tions  of o r din a ry
ric e  c ul tu r e ,  Fig.  2 4 0  b ein g  a  view of on e  of t h e s e .  
The  pla n t  is Poligon u m  tinc to ri a,  a  clos e  r ela tive
of t h e  s m a r t w e e d.   Befor e  t h e  impor t a tion  of a niline
a n d  aliza rin  dyes,  w hich  a m o u n t e d  in 1 9 0 7  to  1 6 0,5 5 8
po u n d s  a n d  7,17 0,32 0  pou n ds  r e s p ec tively, t h e  c ul tiva tion
of indigo w a s  m u c h  m o r e  ex t e nsive  t h a n  a t  p r e s e n t ,
a m o u n tin g  in 1 8 9 7  to  1 6 0,4 60,0 0 0  po u n d s  of t h e  d ri e d
leaves; b u t  in 1 9 0 6  t h e  p ro d uc tion  h a d  fallen  to  5 8,6 96,0 0 0
po u n d s,  for ty-five  p e r  c e n t  of w hich  w a s  g row n  in
t h e  p r ef ec t u r e  of Tokus him a  in t h e  e a s t e r n  p a r t  of
t h e  islan d  of S hikoku.   The  po p ula tion  of t his
p r efec t u r e  is 7 0 7,5 65,  o r  4 .4  p e ople  to  e a c h  of t h e
1 5 9,4 50  a c r e s  of c ul tiva t e d  field,  a n d  ye t  1 9,96 9  of
t h e s e  a c r e s  bo r e  t h e  indigo c ro p,  le aving  m o r e  t h a n
five  p eo ple  to  e a c h  food-p ro d ucing  a c r e .
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The  pla n t s  for  t his  c ro p  a r e  s t a r t e d  in n u r s e ry  b e d s
in Feb r u a ry  a n d  t r a n s pla n t e d  in M ay, t h e  fir s t  c ro p
b ein g  cu t  t h e  las t  of Jun e  o r  fi r s t  of July, w h e n
t h e  fields  a r e  a g ain  fe r tilized,  t h e  s t u b ble  t h rowing
ou t  n e w  s hoo t s  a n d  yielding  a  s econ d  cu t tin g  t h e  las t
of Augus t  o r  e a rly S e p t e m b er.  A c ro p  of b a rl ey
m ay h ave  p r ec e d e d  on e  of indigo, o r  t h e  indigo m ay
b e  s e t  following  a  c rop  of r ice.   S uc h  p r a c tic e,
wi th  t h e  hig h  fe r tiliza tion  for  eve ry c rop,  go e s  a
long  w ay tow a r d  s u p plying  t h e  n e c e s s a ry  food. 
The  d e n s e  po p ula tion,  too,  h a s  p e r mit t e d  t h e  m a n ufac t u r e
of t h e  indigo a s  a  ho m e  indu s t ry a m o n g  t h e  fa r m e r s ,
e n a bling  t h e m  to  exc h a n g e  t h e  s p a r e  labo r  of t h e  fa mily
for  c a s h.   The  m a n ufac t u r e d  p ro d uc t  fro m  t h e  r e d u c e d
pla n tin g  in 1 9 0 7  w a s  wo r t h  $ 1,3 0 4,61 0,  for ty-five
p e r  c e n t  of w hich  w a s  t h e  ou t p u t  of t h e  r u r al  po p ula tion
of t h e  p r efec t u r e  of Tokus him a,  w hich  t h ey  could  exch a n g e
for  r ic e  a n d  o th e r  n e c e s s a ri e s.   The  land  in ric e
in t his  p r efec t u r e  in 1 9 0 7  w a s  7 3,81 6  a c r e s ,  yielding
1 1 4,3 80,0 0 0  po u n d s,  o r  m o r e  t h a n  1 6 1  pou n d s  to  e a c h
m a n ,  wo m a n  a n d  child, a n d  t h e r e  w e r e  6 5 ,66 5  a c r e s
b e a rin g  o t h e r  c rops.   Besid es  t his  t h e r e  a r e  8 7 4,20 8
a c r e s  of m o u n t ain  a n d  hill lan d  in  t h e  p r efec t u r e  w hich
s u p ply fuel, fuel a s h e s  a n d  g r e e n  m a n u r e  for  fe r tilize r;
r u n-off w a t e r  for  i r rig a tion;  lu m b e r  a n d  r e m u n e r a t ive
e m ploy m e n t  for  s e rvice  no t  n e e d e d  in t h e  fields.

The  jou r n ey w a s  con tinu e d  fro m  Kyoto July 7 t h,  t aking
t h e  ro u t e  lea ding  no r t h e a s t w a r d,  ski r ting  lake  Biw a
w hich  w e  c a m e  u po n  s u d d e nly on  e m e r ging  fro m  a  t u n n el
a s  t h e  t r ain  left  Ot a ni.  At m a ny pl ac e s  w e  p a s s e d
w a t e r w h e els  s uc h  a s  t h a t  s e e n  in Fig.  2 4 1,  all simila rly
s e t ,  b u sily t u r nin g,  a n d  u s u ally t w elve  to  sixt e e n
fee t  in di a m e t e r  b u t  oft e n e s t  only a s  m a ny  inch e s
t hick.  U n til w e  h a d  r e a c h e d  Lake  Biwa  t h e  valleys
w e r e  n a r ro w  wi th  only s m all a r e a s  in rice.   Tea
pla n t a tions  w e r e  co m m o n  on  t h e  high e r  cul tiva t e d  slope s ,
a n d  g a r d e n s  on  t h e  t e r r ac e d  hillsides  g ro wing  veg e t a bles
of m a ny  kinds  w e r e  co m m o n,  oft e n  wit h  t h e  g ro u n d  h e avily
m ulc h e d  wi t h  s t r aw, w hile  t h e  wood e d  o r  g r a s s-cove r e d
slop es  s till fu r t h e r  u p  s how e d  t h e  u s u al  sys t e m a tic
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p e riodic  c u t tin g.   Afte r  p a s sing  t h e  w e s t  e n d  of
t h e  lake,  r ice  fields  w e r e  n e a rly con tin uou s  a n d  ex t e n sive.  
Befor e  r e a c hin g  H a c hi m a n  w e  c ro ss e d  a  s t r e a m  le a din g
into  t h e  lake  b u t  confine d  b e t w e e n  levee s  m o r e  t h a n
t w elve  fee t  hig h,  a n d  w e  h a d  al r e a dy p a s s e d  b e n e a t h
t wo  r ai s e d  viad uc t s  af t e r  le aving  Kus a t s u.   Oth e r
c rops  w e r e  b eing  g row n  sid e  by  sid e  wi th  t h e  ric e  on
si mila r  land s  a n d  a p p a r e n tly in ro t a tion  wi t h  it,
b u t  on  s h a r p,  n a r row  close  rid g e s  tw elve  to  fou r t e e n
inch es  hig h.   As w e  p a s s e d  e a s t w a r d  w e  e n t e r e d
on e  of t h e  impor t a n t  m ulb e r ry  dis t ric t s  w h e r e  t h e  fields
a r e  g r a d e d  to  t wo  levels, t h e  hig h e r  occ u pie d  wi th
m ulb e r ry  o r  o t h e r  c rops  no t  r e q ui ring  ir rig a tion,
w hile  t h e  low e r  w a s  d evo t e d  to  rice  o r  c ro ps  g ro w n
in ro t a tion  wi th  it.

On  t h e  Kisog a w a,  a t  t h e  s t a tion  of t h e  s a m e  n a m e,
t h e r e  w e r e  fou r  a nc ho r e d  floa ting  w a t e r-po w e r  mills
p ro p elled  by t wo  p ai r  of la r g e  c u r r e n t  w h e els  s t a tion e d
fore  a n d  af t ,  e a c h  p ai r  wo rking  on  a  co m m o n  axle  fro m
opposi t e  sid es  of t h e  mill, d riven  by t h e  forc e  of
t h e  cu r r e n t  flowing  by.
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At Kisog a w a  w e  h a d  e n t e r e d  t h e  no r t h e r n  e n d  of on e
of t h e  la r g e s t  plains  of Jap a n,  so m e  t hi r ty  miles
wid e  a n d  ex t e n ding  for ty miles  sou t h w a r d  to  Ow a ri
b ay.  The  pl ain  h a s  b e e n  ex t e n sively g r a d e d  to
t wo  levels, t h e  b e nc h e s  b ein g  u s u ally no t  m o r e  t h a n
t wo  fee t  a bove  t h e  rice  p a d dies ,  a n d  d evot e d  to  va rious
d ry  lan d  c ro ps,  includin g  t h e  m ulb e r ry.  The  soil
is d ecide dly s a n dy in c h a r a c t e r  b u t  t h e  m e a n  yield
of r ic e  for  t h e  p r efec t u r e  is 3 7  b u s h els  p e r  a c r e  a n d
a bove  t h e  ave r a g e  for  t h e  cou n t ry a t  la rg e .   An
a n alysis  of t h e  soils  a t  t h e  s u b-exp e ri m e n t  s t a tion
no r t h  of N a goya  s hows  t h e  following  con t e n t  of t h e
t h r e e  m ain  pl a n t  food  ele m e n t s.

Ni t rog e n  P hos p ho r us
Pot a s siu m
Pou n d s  p e r  million
In  p a d dy field
Soil                      1 5 2 0       7 6 9         8 0 5
S u b soil                    8 1 0       7 5 6         8 8 8
In  u pla n d  field
Soil                      1 0 6 0       6 8 6        1 1 6 2
S u b soil                    5 1 0       6 7 3        1 2 0 4

The  g r e e n  m a n u r e  c ro ps  on  t his  pl ain  a r e  c hiefly two
va rie ti es  of t h e  “pink clover,” on e  sow e d
in t h e  fall a n d  on e  a bo u t  M ay 1 5 t h ,  t h e  fir s t  yielding
a s  hig h  a s  sixt e e n  ton s  g r e e n  w eig h t  p e r  a c r e  a n d  t h e
o th e r  fro m  five to  eigh t  tons.

On  t h e  pl ain  di s t a n t  fro m  t h e  m o u n t ain  a n d  hill land
t h e  s t e m s  of a g ricul t u r al  c rops  a r e  la r g ely u s e d  a s
fuel a n d  t h e  fuel a s h e s  a r e  a p plied  to  t h e  fields
a t  t h e  r a t e  of 1 0  ka n  p e r  t a n ,  o r  3 3 0  po u n d s  p e r  a c r e ,
wo r t h  $ 1 .20,  li t tl e  lim e,  a s  s uc h,  b eing  u s e d .

In  t h e  p r efec t u r e  of Aichi, la r g ely in t his  plain,
wi th  a n  a r e a  of c ul tiva t e d  lan d  e q u al  to  a bo u t  sixt e e n
of ou r  gove r n m e n t  tow n s hips,  t h e r e  is a  pop ula tion
of 1,7 5 2,04 2,  o r  a  d e n si ty of 4 .7  p e r  a c r e,  a n d  t h e
n u m b e r  of ho u s e holds  of fa r m e r s  w a s  plac e d  a t  2 1 1,03 3,
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t h u s  giving  to  e a c h  fa r m e r’s  fa mily a n  av e r a g e
of 1.7 5  a c r e s ,  t h ei r  c hief indu s t ri e s  b ein g  rice  a n d
silk c ul tu r e .

Soon  af t e r  le aving  t h e  Agricul tu r al  Exp e rim e n t  S t a tion
of Aichi p r efec t u r e  a t  An Jo w e  c ro ss e d  t h e  la rg e
Yaha gig a w a,  flowing  b e t w e e n  s t ron g  levee s  a bove  t h e
level of t h e  rice  fields.   M ulb e r ri es,  wit h  b u r dock
a n d  o th e r  veg e t a ble s  w e r e  g rowing  u po n  all of t h e  t a bl e s
r ais e d  on e  to  t wo, fee t  a bove  t h e  rice  p a d die s,  a n d
t h e s e  fea t u r e s  con tinu e d  p a s t  Ok as aki, Koda,  a n d  Kam a go ri,
w h e r e  t h e  hills  in m a ny pl ac e s  h a d  b e e n  r e c e n tly c u t
cle a n  of t h e  low fore s t  g ro wt h  a n d  w h e r e  w e  p a s s e d
m a ny  la r g e  s t acks  of pin e  bo u g h s  ti e d  in b u n dle s  for
fuel.  Afte r  p a s sing  Goyu sixty-five mile s  e a s t
fro m  N a goya, m ulb e r ry w as  t h e  c hi ef c ro p.   The n
c a m e  a  pl ain  cou n t ry  w hich  h a d  b e e n  g r a d e d  a n d  levele d
a t  g r e a t  cos t  of labor, t h e  b e nc h e s  wi th  t h ei r  s q u a r e
s ho uld e r s  s t a n ding  t h r e e  to  fou r  fee t  a bove  t h e  p a d dy
fields; a n d  af t e r  p a s sin g  Toyoh a s hi so m e  dis t a nc e
w e  w e r e  s u r p ri s e d  to  c ro ss  a  r a t h e r  wid e  s ec tion  of
co m p a r a tively level lan d  ove r g row n  with  pin e  a n d  h e r b a c eo us,
pl a n t s  w hich  h a d  evide n tly b e e n  c u t  a n d  r e c u t  m a ny
ti m es.   Beyond  F u t a g a w a  ric e  fields  w e r e  laid  ou t
on  w h a t  a p p e a r e d  to  b e ,  si mila r  lan d  b u t  wit h  soil
a  li t tl e  fine r  in t ex tu r e ,  a n d  s till fu r t h e r  alon g
w e r e  o t h e r  fla t  a r e a s  no t  cul tiva t e d.
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At M ais ak a  q ui t e  h alf t h e  c ul tiva t e d  fields  a p p e a r
to  b e  in  m ulb e r ry  wi th  po n d s  of lotu s  pl a n t s  in  low
plac e s,  w hile  a t  H a m a m a t s u  t h e  rice  fields  a r e  in t e r s p e r s e d
wi th  m a ny  s q u a r e-s ho ulde r e d  t a bl e s  r ai s e d  t h r e e  to
fou r  fee t  a n d  occ u pied  wi t h  m ulb e r ry  o r  veg e t a ble s.  
As w e  p a s s e d  u po n  t h e  flood  plain  of t h e  Tenryug a w a,
wi th  it s  n e a rly d ry b e d  of co a r s e  g r avel h alf a  mile
wid e,  t h e  d w ellings  of fa r m  villag e s  w e r e ,  m a ny of
t h e m  s u r ro u n d e d  wi th  n e a rly solid,  fla t-top p e d,  t ri m m e d
eve r g r e e n  h e d g e s  nin e  to  t w elve  fee t  high,  of t h e
u m b r ella  pin e ,  for ming  b e a u tiful a n d  effec tive  sc r e e n s .

At N a k aidzu mi w e  h a d  left  t h e  m ulb e r ry  o r c h a r d s  for
t hos e  of t e a ,  r ic e  s till holding  w h e r eve r  p a d die s
could  b e  for m e d.   H e r e ,  too,  w e  m e t  t h e  fir s t
fields  of to b a cco, a n d  a t  F uk u roi a n d  H o m o uc hi la rg e
q u a n ti ti es  of impor t e d  M a n c h u ri a n  b e a n  c ak e  w e r e  s t a ck e d
a bo u t  t h e  s t a tion,  h aving  evide n tly b e e n  b ro u g h t  by
r ail.  At Kan ay a  w e  p a s s e d  t h ro u g h  a  long  t u n n el
a n d  w e r e  in t h e  valley of t h e  Oig a w a,  c ro ssing  t h e
b ro a d,  n e a rly d ry s t r e a m  ove r  a  b rid g e  of nin e t e e n
long  s p a n s  a n d  w e r e  t h e n  in  t h e  p r efec t u r e  of S hizuoka
w h e r e  la r g e  fields  of t e a  s p r e a d  fa r  u p  t h e  hillside s,
cove rin g  ext e n sive  a r e a s ,  b u t  af t e r  p a s sing  t h e  n ext
s t a tion,  a n d  for  s eve n t e e n  mile s  b efo r e  r e ac hing  S hizuok a
w e  t r ave r s e d  a  level s t r e t c h  of n e a rly con tinuo us  rice
fields.

The  S hizuok a  Exp e ri m e n t  S t a tion  is d evo ting  s p e cial
a t t e n tion  to  t h e  in t e r e s t s  of ho r ticul tu r e,  a n d  p ro g r e s s
h a s  al r e a dy b e e n  m a d e  in  int rod ucin g  n e w  frui t s  of
b e t t e r  q u ali ty a n d  in imp roving  t h e  n a t ive  va rie ti e s.  
The  n a tive  p e a r s  a n d  p e a c h e s ,  a s  w e  foun d  t h e m  s e rve d
on  t h e  ho t el  t a bl es  in ei t h e r  Chin a  o r  Jap a n,  w e r e
no t  p a r ticula rly a t t r ac tive  in ei t h e r  t ex t u r e  o r  flavor,
b u t  w e  w e r e  h e r e  p e r mit t e d  to  t e s t  s a m ples  of t h r e e
va rie ti es  of ri p e  figs  of fine  flavor  a n d  t ext u r e ,
on e  of t h e m  a s  la r g e  a s  a  good  sized  p e ar.  Thr e e
va rie ti es  of fine  p e a c h e s  w e r e  al so  s how n,  on e  u n u s u ally
la rg e  a n d  wi t h  d elica t e  d e e p  ro s e  t in t ,  including
t h e  fles h.   If s uc h  p e a c h e s  could  b e  c a n n e d  so
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a s  to  r e t ain  t h ei r  d elica t e  colo r  t h ey would  p rove
ve ry a t t r ac tive  for  t h e  t a ble.   The  flavor  a n d
t ext u r e  of t his  p e a c h  w e r e  al so  exc elle n t ,  a s  w a s
t h e  c a s e  wi t h  t wo  va rie ti es  of p e a r s .

The  s t a tion  w a s  also  exp e ri m e n ting  wi th  t h e  p rod uc tion
of m a r m al a d e s  a n d  w e  t a s t e d  t h r e e  ve ry exc ellen t  b r a n d s,
t wo  of t h e m  lacking  t h e  bi t t e r  flavor.  I t  wo uld
a p p e a r  t h a t ,  in Jap a n,  Kore a  a n d  Chin a  t h e r e  s hould
b e  a  ve ry b righ t  fu tu r e  alon g  t h e  line s  of ho r ticul t u r al
d evelop m e n t,  le a ding  to  t h e  u tiliza tion  of t h e  ex t e nsive
hill lan d s  of t h e s e  cou n t rie s  a n d  t h e  d evelop m e n t
of a  ve ry ex t e n sive  expo r t  t r a d e ,  bo t h  in fre s h  frui ts
a n d  m a r m ala d e s ,  p r e s e rves  a n d  t h e  c a n n e d  for m s.  
They h ave  favor a ble  clim a tic  a n d  soil con di tions  a n d
g r e a t  n u m b e r s  of p eople  wi th  t e m p e r a m e n t  a n d  h a bi t s
w ell s ui t e d  to  t h e  ind us t ri es,  a s  w ell a s  a n  e no r mo u s
ho m e  n e e d  w hich  s hould  b e  m e t ,  in a d di tion  to  t h e
la rg e  possibili tie s  in t h e  di r ec tion  of a  m o s t  p rofit a ble
expo r t  t r a d e  w hich  wo uld  inc r e a s e  oppo r t u ni tie s  for
labo r  a n d  b rin g  n e e d e d  r eve n u e  to  t h e  p eo ple.  
In  Fig.  2 4 2  a r e  t h r e e  views  a t  t hi s  s t a tion,  t h e  low e r
s howing  a  s t e e p  t e r r a c e d  hillside  s e t  wi th  o r a n g e s
a n d  o th e r  frui t s ,  holding  ou t  a  b rig h t  p ro mis e  for
t h e  fu tu r e .
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Pe ac h  o r c h a r d s  w e r e  h e r e  s e t  on  t h e  hill lan ds,  t h e
t r e e s  six fee t  a p a r t  e ac h  w ay.  They co m e  in to
b e a rin g  in t h r e e  ye a r s ,  r e m ain  p ro d u c tive  t e n  to  fifte e n
ye a r s ,  a n d  t h e  r e t u r n s  a r e  5 0  to  6 0  yen  p e r  t a n,  o r
a t  t h e  r a t e  of $ 1 0 0  to  $ 1 2 0  p e r  a c r e .   The  u s u al
fe r tilize r s  for  a  p e a c h  o r c h a r d  a r e  t h e  m a n u r e-e a r t h-co m pos t ,
a p plied  a t  t h e  r a t e  of 3 3 0 0  po u n d s  p e r  a c r e ,  a n d  fish
g u a no  a p plie d  in ro t a tion  a n d  a t  t h e  s a m e  r a t e .

S hizuoka  is on e  of t h e  la r g e  p r efec t u r e s ,  h aving  a
to t al a r e a  of 3 0 2 9  s q u a r e  miles;  2 0 9 0  of w hich  a r e
in for e s t ;  4 3 8  in p a s t u r e  a n d  g e ny a  land,  a n d  5 0 1
s q u a r e  miles  c ul tiva t e d,  no t  q ui t e  on e-h alf of w hich
is in p a d dy fields.   The  m e a n  yield  of p a d dy r ic e
is n e a rly 3 3  b u s h els  p e r  a c r e .   The  p r efec t u r e
h a s  a  po p ula tion  of 1 ,2 93,4 7 0,  o r  a bo u t  fou r  to  t h e
a c r e  of c ul tiva t e d  field,  a n d  t h e  to t al  c rop  of r ice
is s uc h  a s ,  to  p rovide  2 3 6  po u n d s  to  e a c h  p e r so n.

At m a ny  pl ac e s  alon g  t h e  w ay a s  w e  left  S hizuoka  July
1 0 t h  for  Tokyo, fa r m e r s  w e r e  sowing  b ro a dc a s t ,  on
t h e  w a t er, ove r  t h ei r  r ice  fields,  so m e  p ulve rize d
fe r tilizer, pos sibly b e a n  c ak e.   N e a r  t h e  r ailw ay
s t a tion  of F uji, a n d  af t e r  c ro ssing  t h e  bould e r  g r avel
b e d  of t h e  F ujika w a  w hich  w a s  a  full q u a r t e r  of a
mile  wid e,  w e  w e r e  t r ave r sing  a  b ro a d  plain  of r ic e
p a d die s  wi th  t h ei r  r ai s e d  t a ble s,  b u t  on  t h e m  p e a r
o rc h a r d s  w e r e  g rowing,  t r ain e d  to  t h ei r  ove r h e a d  t r ellis e s.  
Abou t.   S u d uz uk a  g r a s s  w a s  b eing  c u t  wi t h  sickle s
alon g  t h e  c a n al dike s  for  u s e  a s  g r e e n  m a n u r e  in t h e
ric e  fields,  w hich  on  t h e  left  of t h e  r ailw ay, s t r e t c h e d
e a s t w a r d  m o r e  t h a n  six miles  to  b eyon d  H a r a  w h e r e
w e  p a s s e d  in to  a  t r ac t  of d ry lan d  c ro ps  consis ting
of m ulb e r ry, t e a  a n d  va rious  veg e t a ble s,  wit h  m o r e
o r  les s  of d ry  land  rice,  b u t  w e  r e t u r n e d  to  t h e  p a d dy
land  a g ain  a t  N u m az u,  in a no t h e r  fou r  miles.  
H e r e  t h e r e  w e r e  fou r  c a rloa d s  of b e ef c a t tl e  d e s tin e d
for  Tokyo o r  Yokoh a m a,  t h e  fir s t  w e  h a d  s e e n.

It  w a s  a t  t his  s t a tion  t h a t  t h e  r ailw ay t u r n s  no r t h w a r d
to  ski r t  t h e  e a s t e r n  flank  of t h e  b e a u tiful F uji-ya m a,
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ri sing  to  hig h e r  lands  of a  b ro w n  loa my c h a r a c t er,
s howing  m a ny la r g e  bo uld e r s  t wo  fee t  in di a m e t er. 
H o r s e s  w e r e  h e r e  m oving  alon g  t h e  ro a d w ays  u n d e r  la rg e
s a d dle  loads  of g r e e n  g r a s s ,  going  to  t h e  p a d dy fields
fro m  t h e  hills,  w hich  in t his  s e c tion  a r e  q ui t e  fr e e
fro m  all b u t  h e r b a c eo us  g row t h,  w ell cove r e d  a n d  g r e e n.  
Conside r a ble  a r e a s  w e r e  g rowing  m aize  a n d  b u ckw h e a t ,
t h e  la t t e r  b eing  g ro u n d  in to  flou r  a n d  m a d e  in to  m a c a ro ni
w hich  is e a t e n  wi th  cho ps ticks,  Fig.  2 4 3,  a n d  u s e d
to  give  va ri e ty to  t h e  di e t  of r ice  a n d  n ak e d  b a rl ey. 
At Got e n b a,  w h e r e  tou ris t s  le ave  t h e  t r ain  to  a sc e n d
F uji-ya m a,  t h e  ro a d  t u r n s  e a s t w a r d  a g ain  a n d  d e sc e n d s
r a pidly t h ro u g h  m a ny  t u n n els,  c ros sing  t h e  wid e  g r avelly
c h a n n el  of t h e  S ak a w a g a w a,  t h e n  c a r rying  b u t  lit tle
w a t er, like  all of t h e  o th e r  m ain  s t r e a m s  w e  h a d  c ro ss e d,
al tho u g h  w e  w e r e  in t h e  r ainy s e a so n.   This  w a s
p a r t ly b e c a u s e  t h e  s e a so n  w a s  ye t  no t  fa r  a dv a nc e d;
p a r t ly b e c a u s e  so  m u c h  w a t e r  w a s  b ein g  t ak e n  u po n
t h e  rice  fields,  a n d  a g ain  b e c a u s e  t h e  d r ain a g e  is
so  r a pid  dow n  t h e  s t e e p  slop es  a n d  co m p a r a tively s ho r t
w a t e r  co u r s e s.   Beyon d  Yamakit a  t h e  r ailw ay a g ain
led  alon g  a  b ro a d  pl ain  s e t  in p a d dy rice  a n d  t h e
hill slop es  w e r e  t e r r a c e d  a n d  cul tiva t e d  n e a rly to
t h ei r  s u m mits.
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S wingin g  s t ro n gly sou t h e a s t w a r d ,  t h e  coa s t  w a s  r e ac h e d
a t  N o d uz  in  a  hilly cou n t ry p ro d ucing  c hiefly veg e t a ble s,
m ulb e r ry  a n d  tob acco, t h e  la t t e r  c ro p  b ein g  ex t e n sively
g row n  e a s t w a r d  n e a rly to  Oiso, b eyon d  w hich,  af t e r
a  mile  of s w e e t  po t a toe s ,  s q u a s h  a n d  c uc u m b e r s ,  t h e r e
w e r e  p a d dy fields  of r ic e  in a  fla t  plain.   Before
Hi r a t s uk a  w a s  r e a c h e d  t h e  rice  p a d die s  w e r e  lef t  a n d
t h e  t r ain  w a s  c rossing  a  co m p a r a tively fla t  cou n t ry
wi th  a  s a n dy, so m e ti m e s  g r avelly, soil w h e r e  m ulb e r ri es ,
p e a c h e s,  e g g pla n t s,  s w e e t  po t a to e s  a n d  d ry  lan d  rice
w e r e  in t e r s p e r s e d  wi th  a r e a s  s till occ u pie d  wi th  s m all
pin e  a n d  h e r b ac eo u s  g row t h  o r  w h e r e  s m all pin e  h a d
b e e n  r e c e n tly s e t .   Si mila r  con di tions  p r evailed
af t e r  w e  h a d  c ro ss e d  t h e  b ro a d  c h a n n el  of t h e  Banyu g a w a
a n d  w ell tow a r d  a n d  b eyon d  F ujishiw a  w h e r e  a  leveled
plain  h a s  it s  t a ble s  sc a t t e r e d  a m o n g  t h e  fields  of
p a d dy rice,  t his  b ein g  t h e  sou t h w e s t  m a r gin  of t h e
Tokyo pl ain,  t h e  la rg es t  in  Jap a n,  lying  in five  p r ef ec t u r e s ,
w hos e  a g g r e g a t e  a r e a  of 1 ,73 9,20 0  a c r e s  of a r a ble
land s  w a s  wo rk e d  by 6 5 7,23 5  fa milies  of fa r m e r s;  6 6 1,61 3
a c r e s  of w hich  w a s  in p a d dy rice,  p rod ucing  a n n u ally
so m e  1 9,19 8,00 0  b u s h els,  o r  1 6 1  po u n d s  for  e a c h  of
t h e  7,1 94,0 4 5  m e n,  wo m e n  a n d  c hild r e n  in  t h e  five
p r efec t u r e s ,  1 ,81 8,6 55  of w ho m  w e r e  in  t h e  c a pi t al
ci ty, Tokyo.

Thr e e  views  t ak e n  in t h e  e a s t e r n  po r tion  of t his  plain
in t h e  p r ef ec t u r e  of Chib a,  July 1 7 t h,  a r e  s e e n  in
Fig.  2 4 4,  in t wo  of w hich  s hocks  of w h e a t  w e r e  s till
s t a n din g  in t h e  fields  a mo n g  t h e  g rowing  c rops,  b a dly
w e a t h e r e d  a n d  t h e  g r ain  s p ro u ting  a s  t h e  r e s ul t  of
t h e  r ainy s e a so n.   Pe a n u t s ,  s w e e t  po t a to e s  a n d
mille t  w e r e  t h e  m ain  d ry  lan d,  c rop s  t h e n  on  t h e  g ro u n d,
wi th  p a d dy rice  in  t h e  flood e d  b a sin s.   Windso r
b e a n s,  r a p e ,  w h e a t  a n d  b a rl ey h a d  b e e n  h a rv es t e d.  
On e  fa mily wi th  w ho m  w e  t alked  w e r e  t h r e s hing  t h ei r
w h e a t .   The  c rop  h a d  b e e n  a  good  on e  a n d  w a s  yielding
b e t w e e n  3 8.5  a n d.  4 1.3  b u s h els  p e r  a c r e ,  wor t h  a t
t h e  tim e  $ 3 5  to  $ 4 0.   On  t h e  s a m e  lan d  t his  fa r m e r
s ec u r e s  a  yield  of 3 5 2  to  3 6 1  b u s h els  of po t a toe s ,
w hich  a t  t h e  m a r k e t  p rice  a t  t h a t  ti m e  wo uld  give  a
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g ros s  e a r nin g  of $ 6 4  to  $ 6 6  p e r  a c r e .

Refe r e n c e  h a s  b e e n  m a d e  to  t h e  ex t e n sive  u s e  of s t r a w
in t h e  cul tu r al m e t ho ds  of t h e  Jap a n e s e .   This
is no t a bly t h e  c a s e  in t h ei r  t r uck  g a r d e n  wo rk,  a n d
t wo p h a s e s  of t hi s  a r e  s how n  in Fig.  2 4 5.   In
t h e  low e r  s ec tion  of t h e  illus t r a tion  t h e  g a r d e n  h a s
b e e n  ridg e d  a n d  fu r row e d  for  t r a n s pla n tin g,  t h e  s e t s
h ave  b e e n  laid  a n d  t h e  roo ts  cove r e d  wi th  a  lit tle
soil; t h e n ,  in t h e  mid dle  s e c tion,  s howin g  t h e  n ex t
s t e p  in t h e  m e t ho d,  a  laye r  of s t r a w  h a s  b e e n  p r e s s e d
fir mly a bove  t h e  roo t s,  a n d  in t h e  final s t e p  t his
wo uld  b e  cove r e d  wi th  e a r t h.   Adopting  t his  m e t ho d
t h e  s t r a w  is so  pl ac e d  t h a t  (1) i t a c t s  a s  a n  effec tive
m ulc h  wi tho u t  in  a ny w ay in t e rfe ring  wi th  t h e  c a pilla ry
ri s e  of w a t e r  to  t h e  roo t s  of t h e  s e t s;  (2) it gives
d e e p,  t ho ro u g h  a e r a tion  of t h e  soil, a t  t h e  s a m e  ti m e
allowing  r ain s  to  p e n e t r a t e  q uickly, d r a win g  t h e  ai r
af t e r  it; (3) t h e  a s h  ing r e die n t s  c a r ri e d  in  t h e  s t r a w
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a r e  leac h e d  di r ec tly to  t h e  roo t s  w h e r e  t h ey a r e  n e e d e d;
(4) a n d  finally t h e  s t r a w  a n d  soil cons ti t u t e  a  co m pos t
w h e r e  t h e  r a pid  d e c ay libe r a t e s  pl a n t  food  g r a d u ally
a n d  in t h e  pl ac e  w h e r e  i t will b e  m os t  r e a dily available.  
The  u p p e r  s ec tion  of t h e  illus t r a tion  s how s  ro w s  of
e g g pla n t s  ve ry h e avily m ulch e d  wi th  co a r s e  s t r aw,
t h e  q u a n ti ty b eing  s ufficien t  to  a c t  a s  a  m o s t  effec tive
m ulc h,  to  la rg ely p r eve n t  t h e  d evelop m e n t  of w e e d s
a n d  to  s e rve  d u rin g  t h e  r ainy s e a son  a s  a  ve ry m a t e r ial
fe r tilizer.

In  g rowing  s uc h  d ry lan d  c rops  a s  b a rl ey, b e a n s ,  b u ckw h e a t
o r  d ry land  r ic e  t h e  soil of t h e  field  is a t  fi r s t
fit t e d  by plowing  o r  s p a din g,  t h e n  fu r row e d  d e e ply
w h e r e  t h e  ro ws  a r e  to  b e  pl a n t e d.   In to  t h e s e
fu r row s  fe r tilize r  is pl ac e d  a n d  cove r e d  wi th  a  laye r
of e a r t h  u po n  w hich  t h e  s e e d  is pla n t e d .   Whe n
t h e  c ro p  is u p,  if a  s eco n d  fe r tiliza tion  is d e si r e d ,
a  fu r row  m ay  b e  m a d e  alon gside  e a c h  row, in to  w hich
t h e  fe r tilize r  is sow e d  a n d  t h e n  cove r e d.   Whe n
t h e  c ro p  is so  fa r  m a t u r e d  t h a t  a  s econ d  m ay  b e  pl a n t e d,
a  n e w  fu r row  is m a d e,  ei t h e r  midw ay b e t w e e n  t wo  ot h e r s
o r  a dj ac e n t  to  on e  of t h e m,  fe r tilize r  a p plied  a n d
cove r e d  wi th  a  laye r  of soil a n d  t h e  s e e d  pl a n t e d.  
In  t his  w ay t h e  le as t  ti m e  possible  is los t  d u ring
t h e  g ro wing  s e a so n,  all of t h e  soil of t h e  field  doing
d u ty in c rop  p rod uc tion.

It  w a s  ou r  p rivileg e  to  visi t  t h e  Im p e ri al Agricul tu r al
Exp e rim e n t  S t a tion  a t  Nis hig a h a r a ,  n e a r  Tokyo, w hich
is c h a r g e d  wi th  t h e  lea d e r s hip  of t h e  g e n e r al  a n d
t ec h nic al a g ric ul tu r al  r e s e a r c h  wo rk  for  t h e  E m pi r e.  
The  wo rk  is divide d  in to  t h e  s e c tions  of a g ric ul tu r e ,
a g ricul tu r al  c h e mis t ry, e n to mology, veg e t a ble  p a t hology,
tob a cco, ho r ticul tu r e ,  s tock  b r e e ding,  soils, a n d  t e a
m a n ufac t u r e ,  e a c h  wi th  t h ei r  labo r a to ry e q uip m e n t  a n d
r e s e a r c h  s t aff, w hile  t h e  for ty-on e  p r efec t u r al  s t a tions
a n d  fou r t e e n  s u b-s t a tions  a r e  ch a r g e d  wi th  t h e  d u ty
of h a n dling  all s p ecific local, p r a c tical p ro ble m s
a n d  wi t h  t e s ting  ou t  a n d  a p plying  conclu sions  a n d
m e t ho ds  s u g g e s t e d  by t h e  r e s ul t s  ob t ain e d  a t  t h e  c e n t r al
s t a tion,  tog e t h e r  wi th  t h e  local dis s e min a tion  of knowled g e
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a m o n g  t h e  fa r m e r s  of t h e  r e s p e c tive  p r efec t u r e s .

A co m p r e h e n sive  soil s u rvey of t h e  a r a ble  lands  of
t h e  E m pir e  h a s  b e e n  in  p ro g r e s s  sinc e  b efor e  1 8 9 3,
exc ellen t  m a p s  b eing  issu e d  on  a  s c al e  of 1  to  1 0 0,0 00,
o r  a bo u t  1 .57  inc h-to  t h e  mile,  s howing  t h e  g eologic al
for m a tions  in eig h t  colo r s  wi th  s u b divisions  indic a t e d
by le t t e r s .   So m e  el eve n  soil typ es  a r e  r ecog nize d,
b a s e d  on  p hysical co m posi tion  a n d  t h e  a r e a s  occ u pie d
by t h e s e  a r e  s how n  by m e a n s  of line s  a n d  do t s  in bl ack
p rin t e d  ove r  t h e  colo r s.   Typic al p rofiles  of
t h e  soil to  d e p t h s  of t h r e e  m e t e r s  a r e  p rin t e d  a s  ins e t s
on  e a c h  s h e e t  a n d  localiti es  w h e r e  t h e s e  a p ply a r e
indica t e d  by  co r r e s po n din g  n u m b e r s  in r e d  on  t h e  m a p.

Ela bo r a t e  c h e mical a n d  p hysical s t u die s  a r e  al so  b ein g
m a d e  in t h e  labo r a to rie s  of s a m ples  of bo t h  soil a n d
s u b soil.  The  Im p e ri al Agricul tu r al  Exp e ri m e n t
S t a tion  is w ell e q uipp e d  for  inves tig a tion  wo rk  alon g
m a ny  line s  a n d  t h a t  for  soils  is no t a bly s t ro n g.  
In  Fig.  2 4 6  m ay  b e  s e e n  a  po r tion  of t h e  la r g e  im m e rs e d
cylind e r s  w hich  a r e  filled  wi th  typical soils  fro m
diffe r e n t  p a r t s  of t h e  E m pi r e,  a n d  Fig.  2 4 7  s how s
a  po r tion  of a no t h e r  p a r t  of t h ei r  el a bo r a t e  ou tfi t
for  soil s t u die s  w hich  a r e  in p ro g r e s s.
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It  is foun d  t h a t  n e a rly all c ul tiva t e d  soils  of Japa n
a r e  a cid  to  litm us,  a n d  t his  t h ey a r e  incline d  to
a t t r ibu t e  to  t h e  p r e s e nc e  of a cid  hyd ro-alu minu m  silica t e s .

The  Islan d  E m pir e  of Jap a n  s t r e t c h e s  alon g  t h e  Asia tic
co a s t  t h ro u g h  m o r e  t h a n  t w e n ty-nin e  d e g r e e s  of la ti t ud e
fro m  t h e  sou t h e r n  ex t r e mi ty of For mos a  no r t h w a r d  to
t h e  mid dle  of S a g h alin,  so m e  2 3 0 0  s t a t u t e  miles;  o r
fro m  t h e  la ti t u d e  of mid dle  Cub a  to  t h a t  of no r t h
N e wfou n dla n d  a n d  Winnip e g;  b u t  t h e  to t al  land  a r e a
is only 1 7 5,4 2 8  s q u a r e  miles,  a n d  less  t h a n  t h a t  of
t h e  t h r e e  s t a t e s  of Wisconsin,  Iow a  a n d  Min n e so t a .  
Of t his  to t al  land  a r e a  only 2 3,6 9 8  s q u a r e  mile s  a r e
a t  p r e s e n t  cul tiva t e d;  7 1 5 1  s q u a r e  miles  in  t h e  t h r e e
m ain  islan d s  a r e  w e e d  a n d  p a s t u r e  land.   Less
t h a n  fou r t e e n  p e r  c e n t  of t h e  e n ti r e  land  a r e a  is
a t  p r e s e n t  u n d e r  cul tiva tion.

If all land s  h aving  a  slop e  of less  t h a n  fift e e n  d e g r e e s
m ay b e  tilled,  t h e r e  ye t  r e m ain  in t h e  fou r  m ain  islan d s,
1 5 ,40 0  s q u a r e  miles  to  b rin g  u n d e r  cul tiva tion,  w hich
is a n  a d di tion  of 6 5 .4  p e r  c e n t  to  t h e  land  al r e a dy
c ul tiva t e d.

In  1 9 0 7  t h e r e  w e r e  in  t h e  E m pi r e  so m e  5,81 4,36 2  ho us e holds
of fa r m e r s  tilling  1 5,20 1,9 69  a c r e s  a n d  fee din g  3,52 2,87 7
a d di tion al ho us e holds,  o r  5 1,74 2,39 8  p eo ple.  
This  is a n  ave r a g e  of 3 .4  p eo ple  to  t h e  a c r e  of c ul tiva t e d
land,  e a c h  fa r m e r’s ho us e hold  tilling  a n  av e r a g e
of 2.6  a c r e s.

The  lan ds  ye t  to  b e  r ecl aim e d  a r e  b ein g  p u t  u n d e r
c ul tiva tion  r a pidly, t h e  a m o u n t  imp rove d  in 1 9 0 7  b ein g
6 4,44 8  a c r e s .   If t h e  n e w  lan ds  to  b e  r e claim e d
c a n  b e  m a d e  a s  p rod uc tive  a s  t hos e  now  in u s e  t h e r e
s ho uld  b e  oppo r t u ni ty for  a n  inc r e a s e  in pop ula tion
to  t h e  ex t e n t  of a bo u t  3 5,00 0,0 00  wi thou t  c h a n ging
t h e  p r e s e n t  r a tio of 3 .4  p eo ple  to  t h e  a c r e  of c ul tiva t e d
land.

While  t h e  r e m aining  lan ds  to  b e  r e cl aim e d  a r e  no t
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a s  inh e r e n tly p ro d uc tive  a s  t hos e  no w  in u s e ,  imp rove m e n t s
in m a n a g e m e n t  will m o r e  t h a n  co m p e n s a t e  for  t his,
a n d  t h e  E m pir e  is c e r t ain  to  q ui t e  do u ble  its  p r e s e n t
m ain t e n a nc e  c a p aci ty a n d  p rovide  for  a t  lea s t  a  h u n d r e d
million  p eo ple  wi th  m a ny m o r e  co mfor t s  of ho m e  a n d
m o r e  s a tisfac tion  for  t h e  co m m o n  p eo ple  t h a n  t h ey
now  e njoy.

Sinc e  1 8 7 2  t h e r e  h a s  b e e n  a n  inc r e a s e  in t h e  po p ula tion
of Jap a n  a m o u n ting  to  a n  a n n u al  ave r a g e  of a bo u t  1 .1
p e r  c e n t ,  a n d  if t his  r a t e  is m ai n t ain e d  t h e  on e  h u n d r e d
million  m a rk  would  b e  p a s s e d  in  les s  t h a n  sixty ye a r s .  
I t  a p p e a r s  p rob a ble  how eve r  t h a t  t h e  inc r e a s e d  a c r e a g e
p u t  u n d e r  cul tiva tion  a n d  p a s t u r a g e  co m bin e d,  will
m o r e  t h a n  ke e p  p a c e  wi th  t h e  pop ula tion  u p  to  t his
limit,  w hile  t h e  im p rove m e n t  in m e t ho ds  a n d  c rops
will r e a dily p e r mit  a  s e con d  like  inc r e m e n t  to  h e r
pop ula tion,  b rin gin g  t h a t  for  t h e  p r e s e n t  E m pi r e  u p
to  1 5 0  millions.   Agains t  t his  view, p e r h a p s,  is
t h e  fac t  t h a t  t h e  ric e  c ro p  of t h e  t w e n ty ye a r s  e n din g
in 1 9 0 6  is only t hi r ty-t h r e e  p e r  c e n t  g r e a t e r  t h a n
t h e  c ro p  of 1 8 3 8.

308



Page 174

In  Jap a n,  a s  in t h e  U ni t e d  S t a t e s,  t h e r e  h a s  b e e n
a  s t ro n g  m ove m e n t  fro m  t h e  cou n t ry  to  t h e  ci ty a s
a  n a t u r al  r e s ul t  of t h e  la r g e  inc r e a s e  in m a n ufac t u r e s
a n d  co m m e r c e ,  a n d  t h e  s m all a m o u n t  of lan d  p e r  e ac h
fa r m e r’s ho us e hold.   In  1 9 0 3  only .23  p e r
c e n t  of t h e  po p ula tion  of Jap a n  w e r e  living  in villag es
of les s  t h a n  5 0 0,  w hile  7 9.0 6  p e r  c e n t  w e r e  in tow ns
a n d  villag e s  of les s  t h a n  1 0,00 0  p eople,  2 0.7  p e r
c e n t  living  in t hos e  la r g er.  Bu t  in 1 8 9 4  8 4.3 6
p e r  c e n t  of t h e  po p ula tion  w e r e  living  in tow n s  a n d
villag e s  of les s  t h a n  1 0,0 00,  a n d  only 1 5.6 4  p e r  c e n t
w e r e  in ci ties,  tow ns  a n d  villag es  of ove r  1 0 ,00 0
p eo ple; a n d  w hile  d u ring  t h e s e  t e n  ye a r s  t h e  r u r al
pop ula tion  h a d  inc r e a s e d  a t  t h e  r a t e  of 6 4 0  p e r  1 0 ,00 0,
in ci tie s  t h e  inc r e a s e  h a d  b e e n  6,17 4  p e r  1 0,00 0.

Jap a n  h a s  b e e n  a n d  s till is e s s e n ti ally a n  a g ricul t u r al
n a tion  a n d  in 1 9 0 6  t h e r e  w e r e  3,8 72,1 0 5  fa r m e r s’
ho us e holds,  w hos e  c hief work  w a s  fa r min g,  a n d  1,58 1,2 04
o th e r s  w hos e  s u b sidia ry wo rk  w a s  fa r ming,  o r  6 0.2
p e r  c e n t  of t h e  e n ti r e  n u m b e r  of ho u s e holds.   A
like  r a t io  holds  in For mos a.   Weal thy lan d  ow n e r s
w ho  do  no t  till t h ei r  ow n  fields  a r e  no t  includ e d.

Of t h e  fa r m e r s  in Jap a n  so m e  3 3.34  p e r  c e n t  ow n  a n d
wo rk  t h ei r  lan d.   Thos e  h aving  s m alle r  holdings,
w ho  r e n t  a d di tion al  lan d,  m a k e  u p  4 6.0 3  p e r  ce n t  of
t h e  to t al  fa r m e r s;  w hile  2 0.63  p e r  c e n t  a r e  t e n a n t s
w ho  wo rk  4 4.1  p e r  c e n t  of t h e  lan d.   In  1 8 9 2  only
on e  p e r  c e n t  of t h e  lan d  hold e r s  ow n e d  m o r e  t h a n  tw e n ty-five
a c r e s  e a c h;  t hos e  holding  b e t w e e n  tw e n ty-five a c r e s
a n d  five  a c r e s  m a d e  u p  1 1.7  p e r  c e n t;  w hile  8 7 .3  p e r
c e n t  h eld  less  t h a n  five  a c r e s  e a c h.   A m a n  ow ning
s eve n ty-five a c r e s  of land  in Jap a n  is cou n t e d  a m o n g
t h e  “g r e a t  lan d holde r s”.  I t  is n ev e r
t r u e ,  how ever, exc e p t  in t h e  H okk aido, w hich  is a
n e w  cou n t ry  a g ricul tu r ally, t h a t  s uc h  holdings  lie
in on e  bo dy.

S t a tis tics  p u blish e d  in “Agricul tu r e  in Jap a n”,
by t h e  Agricul tu r al  Bu r e a u,  Dep a r t m e n t  of Agricul tu r e
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a n d  Co m m e r c e ,  p e r mi t  t h e  following  s t a t e m e n t s  of r e n t ,
c rop  r e t u r n s ,  t axes  a n d  exp e n s es ,  to  b e  m a d e .  
The  w e al thy lan d  ow n e r s  w ho  r e n t  t h ei r  lan ds  r ec eive
r e t u r n s  like  t h e s e:  
For  p a d dy field,  For  u pla n d  field,
p e r  a c r e .          p e r  a c r e .  
Re n t               $ 2 7.9 8             $ 1 3.5 3
Taxes                7 . 34               1 .98
Exp e n s e s             1 .72               2 . 48
Total exp e n s e s      $ 9.06              $ 4.46
N e t  p rofi t          1 8.9 2               9 .07
It  is s t a t e d,  in con n e c tion  wi t h  t h e s e  s t a ti s tics,
t h a t  t h e  r a t e  of p rofit  for  lan d  c a pi t al  is 5 . 6  p e r
c e n t  for  t h e  p a d dy field, a n d  5.7  p e r  c e n t  for  t h e
u pla n d  field.   This m a k es  t h e  valua tion  of t h e
land  a bo u t  $ 3 3 8  a n d  $ 1 5 9  p e r  a c r e ,  r e s p ec tively. 
A land  holde r  w ho  ow n s  a n d  r e n t s  t e n  a c r e s  of p a d dy
field a n d  t e n  a c r e s  of u pla n d  field  wo uld,  a t  t h e s e
r a t e s ,  r e alize  a  n e t  a n n u al  inco m e  of $ 2 7 9.90.

Pe a s a n t  fa r m e r s  w ho  ow n  a n d  wo rk  t h ei r  lan ds  r e c eive
p e r  a c r e  a n  inco m e  a s  follows: 
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For  p a d dy field,    For  u pla n d  field,
p e r  a c r e .             p e r  a c r e .  
C rop  r e t u r n s           $ 5 5.0 0                $ 3 0.72
Taxes                    7 .3 4                  1 .9 8
Labor  a n d  exp e ns e s      3 6.2 0                 2 4.00
-------              -------
Total exp e n s e          $ 4 3.5 4                $ 2 5.98
N e t  p rofi t              1 1.46                  4 .74
The  p e a s a n t  fa r m e r  w ho  ow n s  a n d  wo rks  five a c r e s ,
2.5  of p a d dy a n d  2.5  of u pla n d  field, wo uld  r e alize
a  to t al  n e t  inco m e  of $ 4 0.5 0.   This is af t e r  d e d uc ting
t h e  p rice  of his  labor.  With  t h a t  includ e d,  hi s
inco m e  wo uld  b e  so m e t hin g  like  $ 9 1.

Tena n t  fa r m e r s  w ho  wo rk  so m e  4 1  p e r  c e n t  of t h e  fa r m
land s  of Jap a n,  wo uld  h ave  a c co u n t s  so m e t hin g  a s  follows: 

For  p a d dy field,  For
u pla n d  field,
1  c ro p.   2  c rops .
p e r  a c r e .         p e r  a c r e .  
C rop  r e t u r n s     $ 4 9.0 3    $ 7 8.62        $ 4 1.36
Tena n t  fee        2 3.89     3 1 .58         1 3.52
Labor             1 5.78     2 5.79         1 4.69
Fe r tiliza tion      7 .82     1 7.30         1 0 .22
S e e d                .82      1 . 40          1 .5 7
Ot h e r  exp e n s e s     1 . 69      2 . 82          1 .6 6
-------------   -------
Total exp e n s e s    $ 5 0.00   $ 7 8.8 9        $ 4 1.6 6
N e t  p rofi t         —.97   —.27       
 —.30

This  s t a t e m e n t  indica t e s  t h a t  t e n a n t  fa r m e r s  do  no t
r e alize  e no u g h  fro m  t h e  c rops  to  q ui t e  cove r  exp e n s e s
a n d  t h e  p rice  n a m e d  for  t h ei r  labor.  If t h e  t e n a n t
w e r e  r e n ting  five  a c r e s,  e q u ally divide d  b e t w e e n  p a d dy
a n d  u pla n d  field,  t h e  e a r ning  wo uld  b e  $ 7 3.00  o r  $ 9 9.73
a c co r din g  a s  on e  o r  t wo  c ro ps  a r e  t ak e n  fro m  t h e  p a d dy
field,  t his  r e p r e s e n ting  w h a t  h e  r e alizes  on  his  labor,
his  o t h e r  exp e n s e s  a b so r bing  t h e  b al a nc e  of t h e  c rop
value.

But  t h e  ave r a g e  a r e a  tilled  by  e a c h  Jap a n e s e  fa r m e r’s
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ho us e hold  is only 2.6  a c r e s ,  h e nc e  t h e  av e r a g e  e a r ning
of t h e  t e n a n t  ho us e hold  wo uld  b e  $ 3 7.9 5  o r  $ 5 1.8 6.  
A cle a r e r  view of t h e  diffe r e n c e  in t h e  p r e s e n t  con dition
of fa r m e r s  in Jap a n  a n d  of t hos e  in t h e  U ni t e d  S t a t e s
m ay b e  g ain e d  by m a kin g  t h e  Jap a n e s e  s t a t e m e n t  on  t h e
b a sis  of ou r  1 6 0-a c r e  fa r m,  a s  exp r e ss e d  in  t h e  t a ble
b elow: 

For  p a d dy field. 
For  u pla n d  field.   Total. 
For  8 0  a c r e s .      For  8 0  a c r e s .
  1 6 0  a c r e s .  
C rop  r e t u r n s       $ 4,4 0 0.00          $ 2,45 7.60     
$ 6 ,85 7.60
----------        ----------   
----------
Taxes                $ 5 8 7.20            $ 1 5 8.40     
  $ 7 4 5.60  Exp e ns e s            1 , 63 3.60             7 4 4.80
     2 ,3 7 8.40  Labo r               1 ,26 2.40         
 1 , 17 5.20       2 ,43 7.6 0
----------        ----------   
----------
Total cos t      $ 3,4 8 8.20          $ 2,07 8.40     
$ 5 ,56 1.60
N e t  r e t u r n            9 1 6.80             3 7 9.20     
 1 , 29 6.00  Ret u r n
includin g  labo r   2 ,1 7 9.20           1 ,5 5 4.40     
 3 , 78 3.60

In  t h e  U ni t e d  S t a t e s  t h e  1 6 0-a c r e  fa r m  is m a n a g e d
by a n d  s u p po r t s  a  single  fa mily, b u t  in Japa n,  a s
t h e  ave r a g e  ho us e hold  wo rks  b u t  2 .6  a c r e s ,  t h e  e a r ning s
of t h e  1 6 0  a c r e s  a r e  dis t ribu t e d  a m o n g  so m e  6 1  ho us e holds,
m a king  t h e  n e t  r e t u r n  to  e a c h  b u t  $ 2 1.2 5,  ins t e a d  of
$ 1 2 9 6,  a n d  including  t h e  labo r  a s  e a r nin g,  t h e  inco m e
wo uld  b e  $ 3 9.96  m o r e,  o r  $ 6 0.6 7  p e r  ho u s e hold  ins t e a d
of $ 3 7 3 3.60,  t h e  to t al  for  a  1 6 0-a c r e  fa r m  work e d
u n d e r  Jap a n e s e  con di tions.
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The s e  figu r e s  r eve al so m e t hin g  of t h e  t e n s e  s t r ain
a n d  of t h e  t e r rible  b u r d e n  w hich  is b ein g  c a r ri e d
by t h e s e  p eo ple,  ove r  a n d  a bove  t h a t  r e q ui r e d  for
t h e  m ain t e n a nc e  of t h e  ho us e hold.   The  t e n a n t
w ho  r ai s e s  on e  c rop  of r ice  p ays  a  r e n t al  of $ 2 3.8 9
p e r  a c r e .   If h e  r ais e s  t wo  c ro ps  h e  p ays  $ 3 1.5 8;
if it  is u pla n d  field,  h e  p ays  $ 1 3.5 2.   To t h e s e
a m o u n t s  h e  a d d s  $ 1 0.33,  $ 2 1.52  o r  $ 1 3.45  r e s p e c tively
for  fe r tilizer, s e e d  a n d  o t h e r  exp e n s e s  m a king  a  to t al
inves t m e n t  of $ 3 4.22,  $ 5 3.10  o r  $ 2 6.97  p e r  a c r e ,  w hich
wo uld  r e q ui r e  a s  m a ny b u s h els  of w h e a t  sold  a t  a  dolla r
a  b u s h el to  cove r  t his  cos t .   In  a d di tion  to  t his
h e  a s s u m e s  all t h e  ri sks  of los s  fro m  w e a t h er, fro m
ins ec t s  a n d  fro m  bligh t ,  in t h e  ho p e  t h a t  h e  m ay  r e cou p
his  exp e n s e s  a n d  in a d di tion  h av e  for  hi s  s e rvice s
$ 1 4.8 1,  $ 2 5.5 2  o r  $ 1 4.3 9  for  t h e  s e a son’s wo rk.

The  b u r d e n s  of socie ty, w hic h  h av e  b e e n  a n d  s till
a r e  so  la r g ely b u r d e n s  of w a r  a n d  of gove r n m e n t ,  wi th
all n a tions,  a r e  r eflec t e d  wit h  al mos t  blinding  effec t
in  t h e  lan d  t axe s  of Jap a n,  w hic h  r a n g e  fro m  $ 1.98,
on  t h e  u pla n d,  to  $ 7.3 4  p e r  a c r e  on  t h e  p a d dy fields,
m a king  a  q u a r t e r  s e c tion,  wi thou t  b uildings ,  c a r ry
a  b u r d e n  of $ 3 0 0  to  $ 1 1 0 0  a n n u ally.  Jap a n’s
b u d g e t  in 1 9 0 7  w a s  $ 1 3 4,9 41,1 1 3,  w hich  is a t  t h e  r a t e
of $ 2.60  for  e a c h  m a n,  wo m a n  a n d  c hild; $ 8 .90  for  e a c h
a c r e  of c ul tiva t e d  lan d,  a n d  $ 2 3,  for  e a c h  ho us e hold
in t h e  E m pir e.   Wh e n  s uc h  is t h e  c a s e  it  is no t
s t r a n g e  t h a t  sc e n e s  like  Fig.  2 4 8  a r e  co m m o n  in Jap a n
tod ay w h e r e ,  af t e r  s eve n ty ye a r s ,  toil m ay  no t  c e a s e .

The r e  is a  b rig h t ,  a s  w ell a s  a  p a t h e tic  side  to  sc e n e s
like  t his.   The  t wo  h ave  s h a r e d  for  fifty ye a r s ,
b u t  if t h e  d ays  h av e  b e e n  full of toil, wi th  t h e m
h ave  co m e  s t r e n g t h  of body, of min d  a n d  s t e rling  ch a r ac t er. 
If t h e  b u r d e n s  h ave  b e e n  h e avy, e a c h  h a s  m a d e  t h e  o t h e r’s
ligh t er, t h e  s a ti sfac tion  fuller, t h e  joys ke e n er,
t h e  so r row s  les s  difficul t  to  b e a r ;  a n d  t h e  c hild r e n
w ho  c a m e  in to  t h e  ho m e  a n d  h ave  go n e  fro m  it  to  p e r p e t u a t e
n e w  on e s ,  could  no t  w ell b e  o t h e r  t h a n  s uc h  a s  to
con t ribu t e  to  t h e  foun d a tions  of n a tions  of g r e a t
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s t r e n g t h  a n d  long  e n d u r a nc e.

Refe r e n c e  h a s  b e e n  m a d e  to  t h e  la r g e  a m o u n t  of work
c a r ri e d  on  in t h e  fa r m e r s’ ho u s e holds  by t h e
wo m e n  a n d  c hild r e n,  a n d  by t h e  m e n  w h e n  t h ey a r e  no t
o th e r wise  e m ploye d,  a n d  t h e  e a r nin gs  of t his  s u bsidia ry
wo rk  h ave  m a t e ri ally h elp e d  to  pi ec e  ou t  t h e  m e a g r e
inco m e  a n d  to  m e e t  t h e  r ela tively hig h  t axes  a n d  r e n t .   
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Pe a r s,  p e r  lb                       5 .7 3
Apricot s,  p e r  lb                     8 .6 0
Pork,  fr e s h,  p e r  lb                1 0.33
Fish,  p e r  lb                         5 .73
E g g s,  p e r  doz e n                      5 .1 6
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