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CROP PRODUCTICHMN IN CHINA
WITH SPECIAL DU™2NCT TO PRCDUCTICH IN MNANCHURIA

Chapter 1,

INTRODUCTION.

China is noted for her agriculture. The agricultural
methods practiced by her people are the development of 40
centuries of recorded sgricultural experience. Any crop
that can be grown elsewhere on the face of the earth can
be grown somewhere in China,

The Republic comprises the eighteen provinces of
China Proper, three provinces of lLianchuria, llongolia, Sin-
kiang province, and Tibet., It has an extreme breadth from
south to north of about 2,500 miles. The southern boundaries
of the Provinces of Yunnan and Zwang-si are approximately 21°
north latitude, while the northern extremities of Nongolia
and Veilunegxiane Province, lMsanchuria, reach 54° north lati-
tude. The length of the Republic from east to west is
roughly 3,200 miles., The most eastern point of Zirin Pro-
vince, l'anchuria, touches the !eridian of 35° east longi-
tude, while the most western extrerity of Sin-xiang Province
has less than 74° of east longitude. In this vast territory
of the Great :epublic with its wide rance of soil, climatic
and market conditions, a great variety in crop adaptation
and methods of farming occurs. In respect to climnte, soil,
end facilities of internsal navagation and irrieation, China
Proper is, on the whole, superior to any equal area on the
globe, This region is the best watered of the country. It

is a land of many great rivers bordered in broad valleys
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and the low mountain ranges rise on fertile plains. The
Yangtge River, the Yellow liiver, 7est River, and Hwai Liver
with numerous canals and tributaries flowing across the
country, irrigatineg, draining, and connecting evary vart of
it. It is in these sections that nost the crops can be
grown successfully under favorable climatic conditions. 1In
general, rice, cotion, sugar, indipo, silk, and tea are
chiefly produced in the south, and wheat, barley, corn, sor-
ghum, beans, peas, r:illet, and other ceresls in the north,

Jorticulture is « favorecd pursuit in all sections of
China Proper and south I'anchuria, and fruit trees are grown
in grest varisty. Cotton is grown nll ovar the country,
even ag far rnorth as lrovince of Chihli and southern part
of the 2rovince of l'uxden. Tea is cultivated exvclusively
in the west and south, in ‘nhwi, Hupeh, Hunan, Chegiang,
Twangsi, fukien, 3Szechwen, and Tkangtung. S5ilk culture is
one of the most succes. ful industries in Central and South
China. The silx industry depends on the mulberry plant
which is usec¢ exclusively in fez2di-yy 57 Cilk worms, usually
two or three crops being produced each year, ''heat, sorghum,
corn, millet, soy beans and other beens sre the chief crops
in the north, especially in thz three provinces of llanchuria,
Tobacco, sugar beets, irdico, fruits, hemp, other sgricultural
vroducts and live stock are reised to some extent., 5ilk from
worms fed on oak leavags is one of the most importent products
of the southerr part of I'uzdsn Province. “Theat, berley,

millet, and other corenls are crovm in sone sections of Sin-
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usually of the exploitive type. Here the farming is con-
ducted on fertile new soils wznich can be farmed for many
years without attention to fertility. Such farming is
usually quite profitable as long as the fertility of the
soil lasts.,

Diversified farming hes been more or less practiced
ny the Chinese farmers. They want to grow every crop they
need., Hogs and chickens are rsised on the farm. “Yorses,
mules, don..eys, and cattle are kept to do the farm work, bhut

very few cattle for purpose of meat production,

TYPES OF FARIING
The most importent types of farming which exist now in
Chins are truck farming, fruit growing, silk farming, mixed
stock and crop ferming, live stock farming, and poultry farm-
ing.
Truck ferming.

The production of garden vegetables is one of the most
important types of farming in 21l sections of China. Vege-
table culture has reached a hiegh state of perfection. Zvery
farm has a garden which produces enough vegetables as nare
needed for home use. In every town, city, and villege, there
are & number of truck farmers who can suuply local markets,
This type of farmiﬁg is carried on to some great extent near
the big cities where the markets are good and the income is
usually so large that a fenily csn make a living on a small

area of land.
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Fruit growing.

This farmine cean b2 found in any section of China Proper
and south of Manchuria. The fruit trees are grown in great
variety. ‘lowever, some other crops are grown on the farm be-
sides fruit growing, but the cnief income is from fruit pro-
duction,

Silk farming.

This is the important type of farming in central and
south China. The worms are fed on the mulberry leaves and
usually two or three crops are produced a year, but in south-
eastern section of !'ukden Province the silk worms are fed on
oak leaves and only one crop is produced a year, Usually
big profits are obtained from this type of farming though
there may be some bad years,

Mixed stock and crop farming.

This type of farming is perhaps the most common type
found in north China., Io leguminous crops are grown in
rotation for feed of live stock, save becn erowinz for seed
production., Cattle, norses, sheep, bogs, and chickens are
all raised on the ferm., “heat, sorghum, millet, beans, corn,
and other cereals ére grown and crop rotation is practiced.
The millet straw and corn stalks are used as roughages for
norses and cattle, while beans and sorghum grain are used
for concentrates. Shreep pasture all year around with the
only exception of a few days when the ground is covered
with snow in winter, and hogs are fed in combination with

bean leaves and other grain chaff, while chickens are entire-
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ly fed on the zrains such as corn, millet, and sorghum.
This combination of farmine is usually profitable and every
product raised on the farm cun be utilized witn the result
of & regular income to the farners,

Live stock farming.

This type of farming can only be found in the mountain-
ous sections of China Proper where it is not cultivanle for
other crops, but in north of lanchuria, ilongolia, Sin-kiang
and Tibet big live stock farming is carried on to some ex-
tent. These sections are pastoral, cnttle, horses, sheep,
goats, dornxeys, and others are 8ll raised. Fog raising is
carried on in every part of the Republic, in fact & feuw
hogs are kKept in neerly every country home.

Poultry farming.

Poultry raising is just a side-line farming of the
common farmers and is found on any farm in China, The chickens
can find their living from waste products of the farm and it
is, therefore, profitable to faurmers. llowever, there are
quite a number engaged in poultry farming near the big cities
and the poultry raised for the demand of meat and egg produc-
tion of the market.

AGRICULTURAL COCIDITICNS

It is very hard to deal with agricultural conditions in
a comprehensive way because there are no reliable stntistics
published. In some sections with a dense population, every
spot of land is being cultivated even on the hillsides, while

in other sections some lerge areas are unfarmed. Rainfall in
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some sactions is uncertain on the nighlends end irripation
is practised. The almost entire =~bsence of timber or wood-
lend in north and eastern psrt is noted with surprise. The
higklands «nd the mountains ere completely denuded with the
usurl result of alternate periods of gremnt drouth and excess-
ive r<infall, TIn general, the farms are small and the method
of ferming is crude. The principal implerents on the form are
shallow plows, single-handed with iron point, harrows and
seeders., Hoes and sickles are used for cultivastion e&nd har-
vesting while the fleils ~nd stone rollers ars used for
threshing.

There is no recognized method of financing and marketing
the crops. The smell farmers borrow money, but not in recog-
nized manner, with & higher rate of interest at times., The
prodicts usually sell at local markets, but in big centers
the market is in the hands of a few wholesale deslers who
bring 211 that reaches this market from the interior of the
farms snd then sell to others. They dispatch agents to the
vlaces of production to arrsnge for the purchase, s ipment,
end disposcl of the produce. Contracts are sometimes made
on the basis of one-third of the purchaese price beine deposit-
ed, but usually business is trensacted on o cash basis. Yet
very few farmers sell the products in that way and they market
the grain themselves to the locrl market under conditions they
know bést. However, the asriculturesl conditions in China are
not as they should be, but due to certein difficulties the .

farmers hrve a hard time to produce and to market their pro-
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ducts. The most important factors wnich affect the develop-
ment of avriculture and arriculturesl conditions sre lack of
transportacion facilities on one hand and the 0ld type of
implements used on the other., The transportation facilities
should be improved for marketing the farm products from remote
regions to the business centers, and vetter implements should
be introduced for effective cultivation,

The conditions in central and south China, as a rule, are
better than those in northern China, because & certain amount
of production of crops can be depended on in normel yrears as
the rainfasll and temperature are so favorable in those sections,
The transportation facilities are also good on account of many
rivers being navigable snd better railway lines., But in the
remote regions and along boundary lines, especially in north
Fanchuria, l'ongolia, 3in-x<iang, and Tibet, the rainfall ususally
is uncertain and the crops often a failure due to the drouth.
Products are difficult to market due to voor transportation
facilities and higher freight to pay where transportation is
possible, However, the three provinces of ! anchuria are
better off than the other boundary lines, such as longolia and
Sin-kiang Province, because there are some big rivers which are
navigable for hundreds of miles in the three provinces, Ilfan-
churia always has a surplus of food supplies for her sister
provinces whether the year is good or bad. The agricultursal
conditions usually are good, but much con be accomplished by

improving cultural methods.,



-9

AREA, PCPULATION, CLILIATE, TOPOGRAPHY, AND PRINCIPAL CROPS
IN DIFFOSLENT PROVINCES

It is very difficult to state exactly the area and popu-
letion of each province, because China has not yet carried out
a proper census so only the estimation can be given for each
province and the whole country. This is simply to show the
climate and topograpny briefly in different sections to which
crops have becsn best adapted and the principal crops of esch
province.

The eignteen provinces of Chine Proper.

Anhwi :

The Province of Anhwi, with an area of 55,000 square
miles, has & population of 20,000,C00, with a density of 360
per squere mile. It is well watered by the Yongtze Hiver in
the south and the Hwaei xiver in the north. In the south,
there are rolline plains and mountains, but in the central
sections the soil is fertile, well watered, and good for agri-
culture. The climate is moderate. Its temperature is about
13O to 97° and the rainfell is about 45 inches or more. Llong
the rivers much rain comes during the spring and summer seasons,
The principal occupation of the people in this province is farm-
ing. In northern sections wheat, rye, millet, corn, rice,
ground nuts, beans, and sweet potatoes are the important crops,
while in the south, rice, hemp, cotton, and tea are produced.
The crops of corn, kao-liang, beans, peanuts, cotton, millet,
tobacco, and some truc< crops are planted from l'arch to liay.
Sweet potatoes and buckwheat are sown ‘rom June to Augsust.

“heat and barley are sown during the months of 3Sectember,
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October, and iovember. The crops that are narvested at these
times are beans, sweet votnatoes, peanuts, cotton, rice, tobacco,
sorghum, and some truck crops.
Chekiang:

Ihe 2rovince of Chexiang, with an area of about 37,000
square miles, nas a population of 17,000,000, with a density
of 460 per square mile, It is situated between 27° ana 31°
north latitude, and 118o and 122o east longitude. This is =
province of wooded hills and fertile valleys. The west and
south are mountainous, but the lnrge fertile plains are in the
east and north and rich for agriculture. The climate is warm
in this recion. The temperature is about 14° to 102°P. and
the rainfall is about from 45 to 52 inches or more. The soil
is very fertile and the latitude, together with the fact that
the reinfall is plenty, evenly distributed throughout the year,
perr.iits the production of t..o crops a year, Rice, tea, silk,
cotton, wheat, nemp, indigo, sugar, and fruits are produced.
Rice, tea, and cotton ares the priacipel crops. Silx produces
two crops a year for hich the province is noted.

Chihli:

The rrovince of Chihli is located in north Chines, with an
area of 116,000 square miles and a population of 30,000, 00O,
and a density of 250 per squere mile. It is mountainous in
the nortn and west, but the soil of tine esstern plsin is an
alluvium denosited in the deltas of rivers, and is hot in
summer =nd productive. The climat: is cold in winter and warm

in summer. At times the temperature rises in swmmer to 100°F, ,
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while the daily variation may be as much as 30°F., and falls
in winter to even 30° or 40° below zero., The climate is dry
and the months of June and July are the rainy season, The
annual rainfall,including snow, is about 30 inches. This is
an sgricultural region and prectically the entire =area of the
saction is developed arriculturally. Zorghum, millet, peanuts,
wheat, corn, beans, cotton, and barley are th= main crous.
fruits and vegetables are produced. Cattle, sheep, goats, pigs,
horses, muales, donkeys, and fowls are nlso raised.

1

ukien:

)

The 2rovince of Fuzien with an area of 46,000 square miles,
has 2 population of 13,000,000, witr a density of 280 pner square
mile. This section is broken and mountainous and the soil on
the hills is poor, but fertile in the valleys. The climnte is
semi-tropical in the esnstern portion, but in the extreme west
it varies toward the temperate. The anuual razinfall is sabout
48 incnes ond nesvy rains come during the summer season. Xics,
tea, wheat, suear, indigo, bamboo, Qraneses, ~nd other fruits
are the orincipsl crops of this province.

Tonan:

The “rovincc of ‘onan, with an ares of 69,000 square miles,
has a populstion of 25,000,0C0, witi: o densit; of 375 per scguere
mile., The vrovince is srop=2d like nn irreruler trisngle und
is killy on the western boundary, with vlsins elsewhere. Tiis
area i¢ divided into threes basins, thet of tre Yellow :iver in

the .orth, of the “wai ..iver on the south, and of the Ton Iiver

on the southesst. The s0il is very fertile and rich for ac:i=~
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culture. The climate is feirly severe in notn surmer and
winter, The reinfall varies from Z0 to o0 inches or more,
and the heavy rain comes in swuer, Cotton, whest, sorghun,
beang, millet, sesnme seed, ard corn are the main crops of
the province.
Junan:

Tre Province of “unan, with an area of 83,000 squere
miles, has & populetion of 24,000,000, with a density of 280
ver square mile, It, lyine between 25° and 30o latitude and
109° ana 114° longitude, is hilly eand mountainous, esvecially
in the west and south, and Tung Ting Leke is in the northeast
with four rivers emptyine into it. In the west and south the
nills ond mounteins are well wooded, whilé in tke plain sections
the soil is rich. The climate is sub-tropicel =nd moist. The
summers ere warm and winters cold, but the temperature rarely
falls bz2low freezing point. Tre temperaturs varies from 23°
to 95°F. The anninl rainfall is cbout 62 inches and the heavy
rain comes in June., hice is the prineipal crop. ‘heat, comn,
beans, sesame, barley, millet, cotton, tea, bamboo, and fruits
are all produced. It is estimated that 60% of the population
of this province lives by tilling the soil and in fact thnis is
one of the richest in agricultural wealth,

Hupeh:

The Province of Hupeh, with an area of 71,000 scuare
miles, has a population of 25,000,000, with a density of 350
per square nile. The Yangtze and Tan livers intersect the

province as we 1l as numerous lakes and canals. This region is
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hilly and mountainous, especinlly in the west,yet however the
southeast:rn plein is considered the most fertile part of the
iepublic. "The climate is warm, ond in hot summer the nights
ars as warm as the deys., The temperature is asout 20° or 25o
to 104° or 105°F. Iuch rain comes in summer end the annual
rainfall varies from 30 to 6C inches or more, Rice, cotton,
tea, and beans form the principal crops. 'Thest, silk, tobscco,
rarie, and sesame are elso importent agricultural products of
this province.
Jensus

The Province of I’ansu, with an srea of 125,000 scuare
miles, nas & popula:ion of 5,000,000, with & density of 40 per
square mile., This province is divided into two sections by
the mountains runnin: nerrly north and south, separating the
Yei and Yellow aniver baesins. In the east and no}theast 2}
large loess plateau is fertile and the Wel Beasin is rich in
soil fertility. The climate is dry with cold winter., IMuch
snow falls in winter months and all the rivers are frozen
over., In sumrer the temperature at times rises to 102° or
104°F., s0 that crops grow with great rapidity. 'Wheat, cotton,
tobacco, rhubarb, licorice, end fruits are the principal crops.
This province is pnstoral ratrer than acricultural, and sheep
and cettle are raised.,
iangsi:

The Province of ‘icngsi, with =an area of 68,000 square
miles, has & population of 15,000,000, with a density of 210

per square mile, It is made up of the besutiful basin of
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Zan Tiang, includine all the affluents and their minor valleys.
108t parts of this r2e¢ion are nountaincus except 2oyans Leke
Basin, Ivn Ziang drains larpge parts of ths province and plains
of some sections ers fertile, The climafte is humid, e=nerally
very not in sumnier and nild in winter. The temversature in
summer rises to 100° or even to 105° in the extreme south but
seldom fells in winter to 200 or 25°F. The heavy rain comes
in summer rmonthks and the anrual reinfall is anout 40 to 50
inches. Rice, tca, tobacco, peanuts, fruits, indigo, and
grains are the principal crops in this province. Due to the
hot climate usually two crops are produced a year,
JZiangsu:

The Province of ‘iangsu, with an area of 37,000 scuare
miles, has a population of 18,000,00C, with a density of
450 per square mile. This reeion is a fertile plein crossed
by the Yangtze ~iver from east to west and the Grand Canel
from north to south, The two water courses.form the basis
of the series of cannls and tributaries which make the province
one of the best-watered sectiors in China. The great alluvinl
plain and the lund of Yanetze Delta are noted for fertility.
The climate is warm and its temperature is about 130 to 98°F.
Much rain comes during summer months, evenly well distributed,
and the annusl rainfall is about 45 inches. Farmine is the
principal occupstion in the province. Silk, cotton, rice,
beans, peanuts, fruits, wheat, and bamboo are the principal
crops. It is this vrovince that produces the finest silk in

the world, and cotton is produced in larce quantities each year.
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Kwangsi:

The Province of Tianesi, with =n ares of 77,300 square
miles, has = popularion of 6,500,000, with a density of 84 per
scuare mile. The ereater part of the rea~ion is mountainous
and the mountain raneges run from southwest to northcast. The
land along the Vest iver and its tributaries is fertile. The
climate is tropicel in the south, but temperate in the north.
The temperature is changeable and winters are cold. In the
gsouthern valleys the thermometer never falls below 379F. and
rises in summer to 100° and sometimes to 104? The heavy rain
comes durinz the summer months and the annual rainfall is sabout
from 60 to 70 inches. Rice, sugar, fruits, grains, bamboo,
aniseed and cassis are the principal crops. The large part of
this region is mountsinous and is not available for egricultur-
al purposes s0 only the rich soil of the plain and valleys is
cultivated,

Twangtung:

The Province of Xwangtung, with an area of 100,000 square
miles, has o population of 28,000,000, with a density of 280
per saquare mile, This region is for the most part a mountain-
ous one, but it has & large plain extending over the delta of
the Yest River., The plains, particularly the fertile sections
of Canton Delta, rich and well-watered, are cultivated, 7Thre
climate is tropicrl and very cranzeable. The tenperature sel-
dom rises to 100°F. in summer and fel!ls to below 35°7, The

rain comes most in summer months and the annual reinfall is

about 70 to 8C inches. Silk, rice, surar, tobacco, cassia,
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fruits, bamboo, tes, cotion, ginger, indigo, ramie, camphor,
and hemp are the m~in products. Zice is the princivel crop
and becnuse of the richness of the soil =2nd tre frvorsdvle
clinmate two or three crous & yenr are reaped,
Zweichow:

The 2rovince of lweichow, with an area of 67,0C0 square
riles,has a population of 8,000,000, with a density of 120
per squere mile., This is mounteinous provirce and %the mean
eltitude of the great tablelernd is ehout 4,000 feet. The soil
is poor snd it has the reoutntion of being the most unproductive
in China. T2 c¢limate ic moist ~nd changeable., In summer the
therrometer rarsly reeches 84°P,on the tableland, .rile in
winter it frlls to 18°?. Dense fogs prevail throughout the
province, particularly in the dzep valleys of the south. I1huach
rain fells throughout the year., This region is poor in agri-
culture and the main crops ~re tobmcco, bamboo, fraits and
wheat.

Shansi:

The Province of Shansi, with en area of 82,000 saquare
riiles, hes & population of 10,000,000, with & density of 122
per squsre nile. DPracticelly the entire province, with the
exception of Taiyuan Plateau, is covered by mountain ranges
running eest and west. “owever, several depressions, formerly
lakes, form the fertile sections nhich are productive. The
loess s0il of these plains is rich and fertile. The climate
is very cold in winter and hot in summer. The temperature

rises in sumrer sometimes to 100°F., but the daily veriation
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is great and falls in winter to occasionally 10°F. below zero,
The rain comes in late summer months sand the annual rainfall
is about 30 inches., This section is poo0d in aericulture in the
plains and wheat, nillet, sorchum, corn, cotton, tobacco, and
fruits are the prircipnl crops of the provirnce.
Shentung:

The Provirnce of Shuntune, with an area of 56,000 square
miles h:s a population of 30,000,000, with s density of 525
per sauare mile. The southern esne southwestarn carts are moun-
tainous, . ith a watershed bisecting that vart of the crovince
running southeest to northwest, and with meny small streams
flowing north and south, 7The western part is a grest plein
and the Yellow xiver flows in & northeasterly direction through
the province with frequent floods. 1In central portion is e
plain and comparatively low land and the soill is rich., The
climate is cold =nd dry in the long winter, but is hot and
moist in the short summer. The rainfall is ebout 26 inches
annuelly and is confined mainly to the months of June, July,
and Aucust. Heavy snowfalls occur in December and January.
The temperature rises in summer, occasionally to 105° or 1060,
but fells in winter to 9°F. "heat, cotton, corn, sorghum,
1millet, beans, tobacco, peanuts, silk, hemnp, walnuts, sweet
potatoes, and fruits are the principal crops.
Shensi:

The rrovince of 3hensi, with an area of 75,300 squrre
miles, hes & population of 8,000,000, with a deusity of 105

per square mile. It has the fertile loess teble-lsnds in
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the north, the plain in the center, drained by ‘/ei River
and its tributaries, and the mountains in the south. The
northern section nes a good soil, but the crop production is
uwincertain due to the fact of droughts which often occur. The
central seciion, lyina in the valley of the 'lei Kiver, is
rich in soil fertility and is, therefore, efood for arriculture.
The southern section nas numerous mountsin renges which mark
the boundary of the province. The climrte is dry and cold in
winter and warm in summer., The temperature rises to about
lOOo to 104° in sumer and f£alls to 0°®, in winter. The
climate is widely different in ;he nortnh and south and also
changeable., "Tne reinfell is anout 30 inches snd is confined
mainly to the summer months. The velley of Han and “Jei Rivers
is particularly productive. ‘/heat is the steple crop in the
province and the nest and the finest cotton is produced in
the Yei Basin. Corn, beans, oats, barley, millet, silk,
tobacco, peanuts, Irish potatoes, alfalfa, rapesee&, and
persimmons are produced in thes province,
Szechwan:

The Province of Szechwan, with an area of 220,000 square
miles, has » population of 45,000,000, with & density of 200
per sruare mile. This is the bieggest of China's provinces
and lies betveen latitude 260 and 34° north and longitude
98o and 110o east., Three-fourths of the province is a high
plateau with mountains extending to an altitude of 18,000
feet and tnis cvlateau of red sand stone slopes toward east

and southeast. The principal river of this section is the
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Yangtze flowing southward, The western watershed of the
"Ziver of Golden Zand" marks the western boundary of the
province, Th2re esre some other rivers, the Yalune, I'in,
and Lu flowing west, the Chialina flowing south, and the
Jung Tan flowing north. The cliriate is dry in the west with
cold winters and warm surmers wnile in the enst it is mild
and the southern part is seni-tropical. In swurier the tem=-
perature rarely exceeds 100°#, snd in wirter it rmay fall to the
freezing point for a short period. In the seri-trosical sec-
tions the extremes of temperature in winter and sumrer are
aoout 550 to 1060?. The averase annual rasinfall is avout 50
incnes and the heavy rnin cones from fLpril to Cctober, The
vrovince claims to produce everytrhing raised elsewhere in
Chnina, and asgriculture is the principal occupation of the
people. 3ilk, rice, wheat, sugar, tea, tobacco, fibers,
bamboo, beans, and fruits are the priacipal crops. The
Chenstu Plain is the most fertile spot of its size in China
snd is irrignted by artificial system for a thousand years,
Yunnan:

The Province of Yunnan, with an area of 146,000 square
miles, has a oopulation of 9,000,000, with a density of 60
per square mile., It has high mountein remses in the west and
tanle-lands in the south. In the northern part the lenda is
low, w:ile in the eastern part it is high. The climate is
tropicel in the south while in the nortrern vert it is mild
and ascreeedble on the nigh teable-land. The therrometer

o] . . . o]
reaches 80  to 85o in summer and s~ldom falls below 32 W,
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is aoout 25 inches in these secticns. IL.suchurias contains
some of the finest acricultural la:sds in the vorld, but there
are sore bdig areas of Iand ...ich are not under cultivation.
The principal crop now is soy beans and .nent ronks sscond in
importance. Other cereals, such as sorgnum, rillet, corn,
end rice are raised in large quantities. Tobacco, sugar beets,
indigo, silk, hemp, and flax are also oroduced. =~ive stock
raising is curried on to sone great extent. Jetails will be
given in Chapter III.)
llongolia:

wonpolia, with an aree of 1,370,000 square miles, has a
population of 2,500,000, with a density of 2 per square mile.
This is a vast basin-like plateau sirrounded by mountein
ranres and undulsating steppes and the Gobi Desert is nearly
in the center. <The climate is dry and winters are extremely
cold. ~ain comes in the summer sesson and snow in the winter.
ln certain favor-hle rerions thers are some onderful stretches
of fertile virgin lands ...icn are c-pable of prodiucing enormous
crops. It is a psstorsl rzgion #nd the vast stretches of 1l~nd
ore wonieriully sdapted to grazing, so cettle and shcep reis-
ing is carried on exclusively,

Sin-«iang:

T-e Province of 3in-ziang, with an area of 550,000 square
miles, has & popula:ion of 2,500,000, with a density of 4 per
square mile. .\ larze part of this region is a desert surround-
ed by high ranges of mountains and with fertile spots occurr-

ing only hore and there. The climate is dry and cold in winter.

Tke rain comes mostly in suurer, but the moisture is not
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sufficiently availn)le to prodice cocd crops yat, nouvevar,
splendid crops ¢ 11 oc iroduced o7ly where irrigation is possi-
ble. In 7ertile secsidns crons 0f barley, rillet, and whesat
are produced.

Tivet:

Tibet, with an area of 465,000 square niles, has a popu-
lation of 6,000,000, ~ith » density of 12 per square mile. The
ereater part of this reei>1 is decert, but valleys in the south
and west arz fertile., Trne velley of the Chumbi Xiver is re-
ported to be the most f2rtile portion in the section, however,
the region as a whole hes thz sreatest averasz elevation of
eny similar arce in sne orls, In *the north snd .csb% there is
an immense tavle-land and con ths south therc esre rich renres
and deep river valleys. Th2 climate is neceesarily varied
but is geaernlly very dry ond healthful., It is subject to
extremes of ereat cold and heat, and in ths soutiern part much
rain and snow fall in season., There is little asriculture in
this rerion, but it furnishes evcellent pasture lands. “he
raisine of live «tocx is tre principzl occupation of the people.
Yaks, shcen, goats, horses, s£nd nsses are reared in great num-
bsrs., However, in the Tartile valleys, berley, millet, fruit,
as well nc corn are produced,

ROP PRODUCTION-~ITS ILiPOLTS3 ALID ZIXPOLTS

In regard to the production of farm or ecricultural pro-
@ucts the writer has no d=finite Tirures to give, because there
are no statistics being worked out by the government of the

zepublic of China., T“fowever, it is safe to say that Crina hes
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the bireest production of arricultural products of all the
nations of the world. n2 vrodices -ufficient food supplies
for her population of about 400,000,000, In normal years she
can exwort a caertain arount of the production to foreieon mer-
gzets, but the exportntion oif grei: is prorinited by the povern-
ment in order to have = sufficient food supsly on hend to ¢re-
vent a famine., Comparatively, the croduction per ecre in
China is not lower then that in the United States or other
perts of the .orld. "Thz low yield of crop production is due
more or less to tre poor quality of seed plented ond the in-
crease of production can be greater if good seed is used.
There are still many nacres of land in the north, such as
lYanchuria, !'onrolia, Sin-xiang, and Tibet, .iich are, in most
part, good for agriculture and even in China Proper some sec=-
tions of the land are uncultivated., 7ith the regions alorng
the valleys of the Yellow River and wai aiver reclaimed and
the border vrovinces colonized, Cnina's crops alone woild
support double her present popnlation, so the production in the
future :ill be not only sufficient for nome consumption but for
the world surply as well., China exports more a-ricultural
products than she imports, that is, she exports raw materials
and imports finished goods. ‘he writer has not secured any
available statistical reports relative to crop production,
evports, and imports, so no data is very availsble. Fowever,
the writer wants to state just a few of the products wnich

coustitute the present ex¥ports and imports. (I course, no

grain is allowed to be exported except soy beans unless there
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is a big over-pgroduction or surplus of food at home, At
present the principal expcort products ~re besnc, benn products,
silk, tea, aad cotton, wrile the imports ere ~~ry few save fin-
ished goods.
The following table shows an estimation of the principal
products of exports and imports during 1913-1918. (Commercial

Handbook of China, 7.S.D.A., 7asnington, D. C.)

Apricot : 6,136,000 : 2,233,194::
Cotton : 24 332, ,533 : 22,040,345::
Lily-flower : 929,864::
Linseed : : 11,744,504::
llelon : 7,099,866 : 4,410,122::

Cereal : NO, O® POUNDS5 EXPORTHED :: . OF
: 1913 : 1918 :: 1915 : 1918

Corn ¢ 7,414,800 : 9,747,567:: 1,103,200 : 5,793,986
Barley : 35,434,800 : 4,653, 722" 682,267 : 630,398
I'illet and: : :

Jorghum : :122,871 426.. :

tye : : HH 156,800 :

Oats : : 2,239,194:: 3,407,600 : 7,600
dice : : 4,437,456:: :

“heat 1246,409,467 :242,060,826:: 275,200 : 2,133
Other Klnd8259 889 067 : 14,254,631:: 1,729,200 : 2,349,194
Beans: - : HH :

Black : : 13,481,033:: :

Gresan : : 21,546,879:: :

'hite 1,376,795,200 : 63,360,375:: :

Yellow : :849,479,343:: :
Other kinds 250 250 891:: :
Fivers: : : :

Coir : : 2,074,595:: :

Hemp : 10,788,400 : 19,817,817:: 2,841,600 : 2,083,861
Jute : 14,063,866 : 11,293,5672:: :

Ramie : 22,816,800 : 36,617,108:: :
Bean: : HH HH :

Cake 1,575,729,400 2,182,241,744: :

Curd ¢ 4,846,533 : 3,765,b691:: :

0il : 65,675,600 : 303,621,508: :

Peas : : 34,874,713: :

Potatoes : 20,788,133 : 7, 702 514:: :

Seeds: : : HH .






. 3 DCCRTED  sf NO. CF POUNDS IIPORTED
: 1915 : 1918 B 1915 : 1918
Seeds(cont:) : R :
Lape : 82,236,400: 89,349,910: :
Seseme : 271,286,267: 31,213,655: :
Cther kinds 100,744,800: 35,465,778:: :
: : I H
Seed cake:: : HH :
Kape : : 53,072,801:: :
seseame : 175,059,867 59,333:: :
Other xinds :102,982,943:: :
Pruits: : : HH :
Dried 30,043,400: 17,037,849:: :
fresh 73,173,733: 22,031,278:: :
Crences (fresh) : 22,031,000:: :
Pears (fresh) i 2,673,327::
Cotton: : : HH :
Raw ¢ 98,5605,300:172,278,769:: 17,767,337: 25,347,937
Taste ) 7,480,400: 4,461,1689:: [inished goods.
Tea: : : HH :
Black ¢ 73,027,733: 23,328,208::Ind.& Ceylon:
: : s 19,572,667: 1,877,729
Creen : 36,979,066: 20,094,616:: :
Brick: : : HH
Black : 57,442,533: 8,765,578::Formosa :
: : HH 1,868,133: 1,132,397
Green : 23,360,133: 1,255,730::Java :
: : HH 4,466 ,800:
: ::0ther kinds.:.. 3,338,392
Tobacco: : : :
Lenves & : : HH :
3talks : 20,268,533: 25,200,070:: 215,448 ¢ 24,145,406
Prepared : : 8,620,512:: :
Silk: : : :
Jaw : : HH :
“nhite : 13,401,600: 10,614,240:: :
Yellow : 2,519,930: 2,234,527:: :
wild : 3,954,933: 3,811,724:: :
Cocoons 22,450,399: 27,280,331:: :
Other rroducts : H :
Groundnuts: : i1 44,568,267 ¢ 93,527,900
In shell : 152,580,756: 70,755,690; : :
Zlernels 11,133,200: 15,257,295:: :
Animals (According to number of snimals. :
Cattle : 86,565: 28,852:: 7,968 : 2,685
Goats 10,195: 16,914:: 770 3,067
Horses 1,882 : 461:: 1,014 522
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: 1913 1918 : 1913 : 1918

Animals (cont.) : e :

Hoes : 277,848 : 259,512 :: 24,217 : 3,287
Poultry :2,779,543 :2,875,505 :: 21,695 ¢ 39,171
sheep : 44,073 : 23,714 3 : 10
Cther kinds : I :
inecluding: : : :

asses and: : : N :

rules : 5362 : 2,241 . 523 : 2,218
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Chapter 2.

LEALDING CIL.OE3, PIODUCTION IM0TEOD3, ALD SUCGCETTION:E FOR

TIDROVILILT,

YIELD, ~ID QUALITY OF CrOP PRODUCTION

There are many ci10ps grovn in China, but only the seven
leeding crops of wheat, corn, sorghum, cotton, rice, millet,
soy oveans, and other besns are discussed in this chapter. In
tie United - tates there are sections called the corn belt,
cotton velt, wheat region, and so on. This is also true in
China becruse the soil and climatic conditions of the central
and southern provinces are so differant from those of the
north that differcnt sgecies of wlants as well as different
cultural methods arec necessary to success in crop production.
Cotton and rice are grown mostly in the coentral end southern
provinces because in those sections they have a longer grow=
ing season with heavy r:infell, high temperature and not sun-
shine. Tnhese two crops are best adapted there more or less
due to the climatic conditions ratner than that of soil, be-
cause they reaquire a loiger e¢rowine season and a warm and hot
climate. "heat, corn, sorghum, millet, soy beans, and others
aere chiefly cultivated in the north. But still there is a
limiation for ¢rowing those crops because the corn crop is
_grown mostly in centrel and northern China, even far north in
Xanchuria though it c¢sn not be grown successfully in l‘ongolia
end Tibet. “heat, sorghum, soy beans, millet, and corn are
all staple crops in north China, especially in l'snchuria, In
recent years the soy besn crop production has increased to a

great extent due to the great demand of “ome and foreign
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markets, In ga2neral, the methods of production of these crops
are very similar in the north and south districts, but there
is somz difference between the southern and northern farmers,
£s 8 whole the southern fermers handle less acreage than those
of the north, especinlly in the three eastern provinces. For
this reessorn, tre farmers in L anchurie cennot cultivate the
crops so car=fully as those in the central snd tine southern
part, Generally 15 to 20 acres of land are the maximum number
for a farmer to handle, but in central China and in the south-
ern sections the farmers even cannot handle that ruch and 6 to
10 acres of rice fields are plagty.of work for a farner,

FParm methods are rather prigitive. The tools used and
the methods of planting end harvesting are nuch the same as the
people have employved since ancient timeé. A V-gshaped plow is
used wrich does ites work only superficially. The hoe is used
for cultivation, while stone rollers snd flails are used for
threshing. The strong rideing end the close level rows are
largely adopted because they have marked advantages in utiliz-
ing the rainfall, esPecially the portions coming early end
later also if it should come in hesvy showers, 'Vith steeb
narrow ridging, heavy rains would be sned at once to the bottom
of the deep furrows without over-saturating the ridees, while
the wet soil in the bottom of the furrows would favor deep
percolation with lateral capillary flow taxing plece strongly
in under the ridees from the furrows, carrying both moisture

and soluble plant food here they will be most completely and

gquickly available. ‘“'hen the rain comes in nheavy showers ench
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furrow may sserve as a lonr resarvoir wirich will prevent wash-
ins end at tire seme time perriit quic. penetration, the ridees
rnever nacor.dns flooded or opuddled, permit fthie =o0il nir to
escnpe rondily as the sntar from the furrow: sinis which it
canot encily do in flat Tields when the raine frll rapidly
and fill =11 of the =o0il porez, thus cloein- tnar to the es=-

cape of ~ir fron bpelow, wrich nust taze place before the weter

crn enter, Mor this rerson nerrow rows wisr rideine does not

wegste muc: 01l moisture ag compared witn larege flat surfece
cultivacion, T e nethod of plantinre is oy nanl or by r.eans

of a o:e ro. s2eaqer, Ususlly S persoas do trne 2dlertine, ore
ron medes tre Jarrow with & plow, oune men does tne sddeing,
nd £nother ran does the coverins 07 the seed. In crse san
spolicasion of Uoriilisers or rearares is made there should e
one rore rnen Tor this work.

Corrercial fertilizers are not irown to Chinese ferrars,
ftriimel and human manures, eartin coupost, aches, garbhasge, and
ot: or refuse are nyupli:d to the $0il. Toy oesn caxe end
sesariez ¢t ke ere mwsed in sone seccions, The Thinesn fsarners
n11low no veeds to tnke away the life 0¥ the soil from the
gro .ive crop. Crrefnul hoeiro is She best clerning cultivation
ther use., ™he dif’erarnce hetvween iestern countries end Chine
in c¢ultural methods is thet in westera countries the crops
ary surface planted whils in "hine trey sr2 orown on the
ridege wolicn ig beins Jorm:d after the [lirst loeins. 2y ob=-
serving the nethods oU feinin-s ic sz2ens tnat the Chinese frorners

scientificnlly «rno. .it:le euoas srricalturs, but crrctically
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they have developed their own secrets to 3access. However,
rucn con be eccoriplicked by inprovirs calbturel rebrods., Trere
are ot lenst four weyryz ol uccornizliegrise irmproverent in the

quality and ield o7 crops.

1l. Better metrods of culture, The retlod of coil culture shkould

o2 the rost effective in rnuling thue s0il condition fit Ifor thre
crors to develop the mest ¢rowth. ‘odern fern rectinery would
in rany ceses bae un advsentaece i fitting seed beds, planting,
end cultiveting., ‘“owever, the western ferm mac 1unes arc not
211l suitable to MTrinesz farmers nec-use the formine conditions
end lanor conditions ars so much different, “'hat Crirese form-
»re need now are the horse povwer tools such as the plow, culti-
vator, drill, and other tillsre irplements, It will be so

ruch the oetter if a mon cen make o new design of o type of
farm tools wiicrn nre guited to Chinese farming conditions.

With the nes inmplements the matrod of cultivanion will he
effective in producini hetter crocs end in xeepine the soil

in good condition. or improverment in netnod of cultivation
wrecticnl farmérs will understend the incosgisicity of giving
specific directions reverdine *the nest matnhods of plenting

and cultivating that .o21ld be sprlicnole to any considerable
vortion of the .iepublic. It is the sdeptetion of method to
conditions. Il'ethods best adsapted to many various letitudes,
conditions of climete, soils, and «xinds of crops should be

left to the judement of the farmers.

2. ‘etter gquality of seed plented. This is one of the most
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important factors in crop production., It is the szed that large-
ly determines the good and bad yieldin: aoility of the crop.
2ut Chinesc frrmers neglect tris elmost entirely and they plant
the crop by teiing tre seed from the dulx grein end they know
not whether or not it will egrow., In some sections the fearmers
sometimes do the seed selection during the harvesting time, but
that sclection is done in shocx and nothine is known abhout the
vlent growt® in the field. So the very first step for our fsarm-
ers to undartaite is to select the seed of good quality with the
ebility to ~roduce the highest vroduction. This can be done
at least in four wsys: (1) To grow the hetter varieties which
have besn ness adevted to local conditions, (2) To have the
germination test of the seed made by individunls, egriculturnl
experiment station, or institution, (3) To imuprove the crop
tnrough plant bre:ding, (4) To hsove n zovernment or provinciel

plent improvenent ststion,

3. Right crops for soil types. The success of crop production

depends lerrely in choosine tre crop that is best adapted to
soil conditions. Cnc crop mey be edapted to light soil, while
others may be adapted to heavy soil. O0f course, nearly all
crops can be grovn on good soil, but tre lands are not all the
same in texture and Tertility, so the soil hes been classified
into so many types of sandy soil, loams, silt, cleay, and muck
soils. 30il adaptation will be given in the followine order
to show which crops are adapted to the soils.

Sandy land is not :ell suited to crop production beceuse

it costs too much to fertilize the soil to produce = ¢o00d cror.
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It is, however, egood for grazing =nd forestry. C(n obetter sandy
lands, erass crons are adepted end sometimes the soy bean and
pernuts can be grown well, wvarticularly when the soil is well
supplied with orgenic matter and the distribution of reinfall
is uniform and sufficient.

Zandy loams are rood for potatoes, besns, pensg, melons,
pickles, berries, end sunll fruits., Tye, pernuts, #»nd barley
ere adagted, and corn may do vwell if the 1and is fertile and
well supplied with orgsanic matter. Zut the most profitabvle
crops for this land are potsitoes, beesns, melons, picxles, and
small fruits.,

Loams are good for general farming. This soil is best
edavted for barley, corn, rice, sorghum, millet, beans, sugar
beets, sweet potntoes, potatoes, cotton, and wheat. They are
also good for some truck crops.

Clay land is good for grains, such as wheat, barley, rye,
cets, and rice. It is also used to grow millet, sorghum, and
soretimes sweet potatoes. However, it is best adspted for
gsmall grain.

ek land is pood for truck crops, celery, onion, cabbage,
radishes, and benans. ®or the field crops it is adapted to bar-
ley, oats, millet,

Crops adapted to sp.ecial soils are:

Sandy loems: Pesanuts, seseme, buciwhesat, rye, oats, barley,
sorghum, corn, venans, peas, woicxles, melons, small fruits, and
vegetables,

Loams: Corn, whest, osts, barley, rice, cotton, sorghur,
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willet, potatoes, beens, beets, pennuts, ond btirucx crops.

2ilt loams snd cley loars: Corn, wheat, oasts, barley, beans,
beets, fibre flax, rice, cotton, kaoliang, snd millet,

Clay: Corn, wheat, barley, oats, rice, beans, peas, sweet
votatoes, and some truck crops.

luck: Leens, celery, onions, cabbare, miLlet, barley, end
oats.,

4., Better systers of cropping and fertilization. A good system

of cropping and fertilization is the first consideration of the
good farmer. This should not be s matter of hurried planning
at planting time, but should be a program laid out for a number
of yenrs. A well-planned system of crop rotation is the key
note of progressive farming. It should be leid out wvith refer-
ence to the xind of soil, the distance from town, the available
nerkets, and the personal preferences or avilities of the farrer
himself. 7There is no question of the wvisdom of rotation over
the practice of growing one crop year efter year on the some
so0il. The ressons for roteting are:
1. To increase nitrogen.
2., To increase organic ns tter--humus,
3. To improve the physical condition of the soil.
4, To use different kinds of plant food.
5. To usze food in the soil at different depths.
6. To help control fungus diseases,
7. To help control insect pests.,
8. To help control weed pests.
9. To enable beneficial bacteris to develop.
10. To help distribute lavor throughout the year.
“Then any one crovo is grown continuously on the same field

for a number oY years, the averace yield is almost sure to bhe

less than if that cro» had been grown in a suitable rotetion

with other crops. “ence it is profitable to have several cr-
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grown on the farm, end the lend devoted to the crops mey be
divided into & number of fields of equel size =1nd the crops
changed esch yenr in repular order rom one field to &another.
Tor trese reasons any farm or food size may have 2, 3, or more
different rotations in Progress,

The first thing to consider in plenning the rotstion is
the crop one desires to raise., The crop must be most profitable
for the localityband oest ada;ted to the soil conditions. “he
rotasion of crops should be suitadle in such & way to produce
greater yield end to lessen the lsbor with greatest net profit.
The rotstion sho1ld contsin at lemst one lesume crop, & sod
crop, =nd = cultivated crop. Decep-rooted c¢rops should be nlter-
nated with shallow-rooted crops. The small grain does well
following a cultivated crop, and especially such legumes as
beans. "ro. the stendpoint of fertility a long rotation with
a great variety of crops may be best, but is seldom practicable
to cu.rry out, snd so four, five, or six years rotation will be
suitable to work out successfully. However, rotation does
not maintein fertility but the soil cen be kept in good pro-
portion of elements required for plant growth if the epplica-
tion of liberal amounts of farm manure and other fertilizers
is made ench year as to crops adapted to soil and climetic
conditions.

The rotation practices depend on many local and special
considerstions. In the Uirst place the crop rotation must

adept itself to the farmer's business and to soil and the

fertility problem. ®ertilizer applications should ne made
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if manures and fertilizers cnn he rurchesed cre-ply. The
size o7 the frrm &nd the ind of soil ond tre climnte rey
dictate the rotation. IZotation must be plenned with reference
to the species of plants that will produce the best inter-re-
lationship result, and also must consider in what conditions
one crop will leave the soil for the succeedine crop, and now
one crop can be seeded with anothrer crop. The following are
suggestions for rotations:
g, Crop rotetion on sandy loams:
Three years rotation:(l) BZeans, (2) Peenuts, (3) Zar-
ley or oats.
Pour years rotation: (1) Sesame, (2) Beans, (3) Sor-
ghum, (4) Buckwheat, peas, or
?eanuts, or-
1) Peanuts, (2) Peas, (3) R2ar-
ley, (4) Beans.

b. Crop rotation on loams:

Three years rotation:(1l) Corn, (2) Beans, (3) Wheat,
rice, nillet, or barley.

Four yeers rotation: (1) Corn, (2) Berley, (3) “heat
or oats, (4) teans or peas, or-
(1) sorghum, (2) Berley, (3) Rice
or cotton, (4) 3eans or peas.

Mive years rotation: (1) Corn, (2
(4) “eans, (
(1) Sorghum,
(4) Pssas, (5

Barley, (3) "hent,
) Esets, or -

(2) Oats, (3) Rice,
) liillet,

)
5

¢c. Crop rotation on clay:

Three years rotation: (1) Corn, (2) Beans, (3) “heat,
oats, rice, and cotton, or-
Sorghum instead of Corn.

our years rotation: (1) Corn, (2) Zeans, (3) Wheat,
(4) Peas, (5) 1illet, or-
(1) corn, (2) Oats, (3) “hest,
(4) Beans, (5) lillet.

d. Crop rotation on muck:

Three years rotation: (1) Reans, (2) Barlesy, (3] Ilillet.
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The rotntions mentioned above only give on idea for a
system of cropping, bat they cen not ve avwplied to all conditions
of farming becnuse many considerations depend on (1) adaptation
of crops to soils, climatic aﬁd rarket conditions, (2) type of
farming, (3) general farning and live stock, (4) special crop
farming, (5) distance from market, (6) size and location of the
farm land.

Tre system of fertilizetion should be worked out in such @
way to produce the heaviest yield of crops and at the same time
maintain the soil fertility. The farmers in lianchuria, I'ongolia,
and Tibet have not xept as much live stock as they ought to so
the stock raising should be carried on to maintain the soil fer-
tility. Commercizl fertilizers may be used in application +ith
farm manure to the soil if it is profitable in return. The
amount of application uepends on the condition of the soil and
it should be sufficient to increase fertility and to give
profitable returns at the same time.

The seven leading crops are to be discussed in following
peges relative to methods of culture ond improvement for further

development.



"HEAT

Origin and general distribution,

I'o one c¢rn say definitely where this plant wess originated,
but it is believed by the Chinese people that this plant is
regarded as native to the country. It is one of the oldest
cultiveted crops and was one of the five plents sown each year
in o public cerernony by the emperor since ancient times. The
wheat cerop is considered as 8 rnorthern crop of China, beceuce
it is well sdapted to the climatic conditions of the north,

It is grown extensively in central and northern China and
now particularly in the three provinces of I‘anchurisa.

Soil and climatic adaptation.

Yheat is successfully grown on a wide rance of soils, It
will yield the best on fertile soils, although good yields may
be secured on rather poor types of soils if proper fertiliza-
tion and cultural methods are employed in growing it. “Wheat
being sensitive to its soil conditions, recuires thoroughly
pulverized soil and well compacted. If manure is applied or
sod is turned under, the organic matter must reach a thorough
state or decomposition to produce a good effect on this crop.
The bdst soils for wheat are of hish fertility and of fine
texture, such as silts, silt loems, and clsy loans, usually
with a8 large humus content. ‘“'heat is the cereesl of the moder-
ately dry temperata climate and has s rather wide climntic
adaptation, The ¢rowing season shonld not be less than 90

days and the annusl rainfall should not be less than 9 to 10

inches, except unier irrigation. The seasonal distribution
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of trhe rainfall is as importent as the yeerly amoun£, and the
best conditions for wheat growing sre in the sections where
they have a co00l nnd rather wet growinz seseson during the early
life of plants, followed by rather hot, dry, sunshiny weather
during the ripeninyg period. 'hen these conditions are prevalent,
the largest yields are secured and the grain is of best quality.
Varieties. There are many varieties of wheat, some being winter,
sown in the fall and harvested in early summer, while others =are
sown in the spring and harvested usually = little later than
the winter verieties. In China there are only two terms given
to the different varieties of whert, namely, spring and winter,
The spring varieties prov most in north China, particulerly in
llanchuria, wrile the winter varieties grow in central and north
China.

‘ertilizers, manures, and rotation,

Fertilizers sre nost profitedle wren the crop is grown in
e rotation that keeps the soil well supplied with decayed vepe-
table matter, But no commercial fertilizers have been used on
farms in China, end manure end earth composts are the only meons
apprlied to the so0il for production. ’'owever, manure is the most
effective fertilizer used on the farm and ~ood yields csn 0=
obtained from the land when it is applied to the soil., The
manure is deficient in phospnrorus and so acid prosphote should
be used, bacruse it is the most effective mineral that can be
applied to this cron which derninnds a large amount of this
element in order to develop plump e¢rain and to yield heavily.
Tris crop does best when following leguminous crops, such as

beans and pers. 30 a rotation of benns, whest, and corn or



sorghum is used to = great extent in all the sections in north
China,

T"ethods of culture.

]

Proparation of seed bed: me ideal sced vad for wheat is
one that is thorouenly pulverizad, well compacted, with n
loose rnulch on tne surfece and a ¢00d cortsct ith the suhsoil.

The lend siould he vlowed esrly to a «o00d depth ¢nd then disked

Len

and harrowed oefore pilentine, possinly also rolled, vecsuse of
magfirg the seed bed level ana Tine, sond well pacged ag the sriell
groin scea reculres a firn seed ode. for eood geimination., !
looce seed be2d .ill not allow proper root developrient, end also
it is apt to be dry., I% is elso trues that the plents do not
winver ill to = great extent on & firm seed bed. Then seed
bed is well prepered, usually 2 clean crop can be obtained »nd
therefore early plowine followed by disking &nd harrowin. be-
fore pleantine is nocessary for o Tirm seed »ed,

Time of plsanting: The time of planting varies with
secctions end climatic conditions. In north China it is plant-
ed in Uctober, .hile in the central part it is plantea in lov-
ermner., “nere is no dete which can be given in al” 3-2ctions for
planti iz 5o 7.l¢ will leeve to the farmers who xnow the loca
conditions oest,

Rate of planting: Ihe rate of seeding also varies with
the conditions of the soil «nd time of sowing. lore seed is
required for laste plenting than for ~erly planting and more
for pcor soil then for rich soil. Tlowever, the usunl rate of

planting is IJrom four to gix pecxs to the acre.
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i'ethod of planting and cultivation: [jo drill has been
used by the Chinese frrmers to sow tiis crop #nd the method
they use is hy merns of a ceeder to seed in the furrow made
%y the V-shared plow and then covaered with the soil, In
the spring vien the plents rro. anout & to 7 inches high or
more o careful noeing is given to keep the weeds down, Sonme-
tires two hoeings are nesded for the wheat crop if the field
is very wz2-dy,.

carvesting &nd storing. Trhe retrods of rhervestine, trreshing,

end storing sre nearly the ssme for the osher crops., Ihe
grain is cut by hend .itn eickles snd mede into bundles. It
is trresned on the cley floor by running a stone roller over
it '“hen it is threshed it is stored in bins or a store
house, :sometimes it is sacked for market right after thresh-
ing.

Insects and diseases, A large number of insects feed on and

injure growing wheat, but the most destructive insects are
the cninch dbug, hessiaen fly, and army worm.

The chinch bug goes through six different stages from the
egg to the adult insect and it causes a great loss to the wheat
crop. The methods for +“revention and remedies are burning,over
waste land, rotation, and early plowing,

The Hessian fl, is one of the principal enemies of the
wheat crop. It ras four steges in its 1life cycle and does
more injury to the crop at the larvas stroe. The nethods of
controlling this insect are late plantine of winter whest,

burning stubole, plowing under stubhle, 2nd rotation of crops.

The armny worm also cmuses ruch loss to the wreat crop
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and the bdest wey to control tiis insect is to nave clesn culti-
vetion and the cdoptioil of & reculer systam of rotation of crops.

Rust and smut are the two diseases causing serious injury
to wheat. Two xinds of rust are generally .nown. Cne occurs
principally on leaves end the other affects the stems, but trere
is no successful treatment for these rusts. The best way to
control tnhig disesse is to vrow ruct-resistant verieties of
wheat,

The two common smuts of wheat are the loose smut and thre
covered smut (stinxing srut or bunt).

Trhe loose smrut, havine infected the seed in the field wrile
very young, turns the entire wheat head into a black powdery
mass and is distributed by wind to the next year's crop. This
disease can bhe prevented by trentine the seed with hot water,
Pirst soak the seed in cold water for four to six hours. After
draining, irr.erse the seed in the hot water at a temperature of
aoout 12909. The temperature s»0:1d be coustant at 1297, during
the process and the s eed snould be immersed for ten rinutes.

Covered smut produces its spores evclusively within the
Lernel filled with a vlecx dust-like mass. <This disease can be
controlled oy treating the seed with hot water, formslin, and
co.per sulfate,

Yot water treatment: Sosk the seed for ten to fifteen
minutes in water kept at a temperature from 132° to 153°F.

After the treatrient the seed should be drained at once.
formelin treatment: Taxe one pound of formalin mixed to

every forty-five gallons of water. Ilioisten the seed thoroughly



-43-
with the solution and the seed should be dried when it is to
be sowed.

Copper sulfate treatment: Dissolve one pound of copper-
sulfate in four geollons of wnter and then immerse the seed for
one or two minutes in the solution, Then take the seed out
end let it dry.

liethods of improvement for yield and guality. The meain object

of improving the wheat crop is to increase the production with
the best cuality to the scre. The mnost practicel methods for
this improvement are (1) growine best adapted varieties, (2)
better culture, and (3) selection and breedine.

There are at least tnree ways to get varieties adspted:

l. Lxperiment station rsconnendetion: This is dependable
because the station has conducted tests of verieties and
carried on varietal improvement for long and it has been shown
oy the results in the experiments those varieties which are
best adapted to its section conditions so that the grower may
sefely adapt the best variety as a standard to increase the
yield and to produce a better quality.

2, 3tudy of farmers' experiences: This varies in locality
of sections becnuse the farmers of one locality have different
methods of farming {rom others and the same thing is true with
the variety adapted. Tnis is the result of evperience through
which they know what varieties are best adapted to their locsal
conditions as comgared ~ith the results of production they ob-
tained from the acre. It is worth more to study the fermers'

experiences of varieties sdnpted tiran to ¢row a variety whnich
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hes been «nown as & cood yielder in the whole section, becsuse
the so0il conditions vary grently in locnlities and “he farmers
of this locality xnow the soil conditions bhetter by their ex-
perience,

3. ftun variety tests: This is a sure way to get the adapt-
able varieties when new varieties are introduced. The variety
tests are so ensily conducted thnt no former snould long be in
doubt as to wnether or not he ¢srn increase -is production by
secured seed of =2 different variety from that which he is now
erowing., “reausntly an increase of several bushels per acre ny
be securad by the growing of a better adapted veriety. It is
the purnose of the variety tests to determine wnhich variety
or strain is best adapied to a given soil for a series of yeonrs.
The variety tests may he conducted with few or several varieties.
iny farmer can conduct a test with a few of the most prominent
varieties without gsreat inconvenience. The variety test con-
sists in growing several varieties side oy side under uniform
conditicns of so0il arc c¢aitare. Thne farmers may find the
vield 2ond the cuality of the crop at harvest time.

2etter culture. 7ith wheat, the prover treatment of the soil

mey pe considzred half the battle., In wheat erowing s great
denl depends upon local conditions of soil and climate, and

ns these corditions in ans particuler locelity cen be thorough-
ly understood by long residence in that locelity the farmers
now best the adaptability of wheat to any particular section.
The early and deep plowine is best. This especially is true

in arid recions where conservation of moisture is a very im-

portent me-ter, Tor sprirc sowine plowing should be done in
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the fall, 2nd for fell sowine vplowine should he done soon after
harvest., The se~d bed shonld he nade very fine and mellow be-
fore pl:ntine, The proper time for seeding veries, of course,
with the 1otitude, wiiile depending also occesionally on the
locality and on the variety used., Tut whrtever the conditiorns
otherwise, it is a safe rule to sow at a period which is con=-
sidered early in the loc«lity where the sowine is done.

3elecition and breediip, The 1.0st important t'ine for improve-

ment of seed gr-in 01 the farm is the cunlity and vurity of
the seed., 7or quality of the seed, (1l)it should be sadaptel
from u veariety snown to be e 2ood yielder in the rezion in
which it is to bs erown, (2)it should be adapted seed of the
variety chosen, produced under conditions similar to those
under ‘hich it is to be srown, (3)it should be practically
free from inpurities, including weed seed, seed of other grein
end seed of other varietiss, (4)it should be free from seed borne
diseases. Tor purity the seed planted should be free from nix-
ture of other grein and seed of other varieties., The field
should be xept clenn from weeds so that a prure grain will be
obtained,

“election of varieties is a matter of much importance.,
Yell known varieties that sre best adapted to local conditions
should be planted. One of the first things to bear in mind is
the utter uselessness of giving any attention to announcements
made by certein farmers of ne. varieties that make such an
astonishing yield as 50 to 70 bushels ver ncre where the farm-

ers' best average before hnd been only 25 bushels. This

occesioneglly may vbe true or a fraud and in fact no one
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variety can succeed in 81l sections of the country. Therefore,
it is best to grow home grown sced for its best adaptation.
Improvement hy heecd selection is the most reliable way to
improve the seed erain, This is the practice of selectirg
enough of the best heads in the field to plant a seed plat
of one-half an acre or more in size. This seed plet is care-
fully prepared and vplanted, and sfter further head selections
for another year's plenting are made, it is harvested separate-
ly and the seed used to plnnt & general field the following
year., To obtain the best results the farmers nust get seed of
the best varieties and then t£eep the seed up to & high standard
of vurity and cuality. The matter of seed selection is of such
vital importence that probably nothing would be of more hene-
fit to the farmers than the establishment of special seed plats
of a few acres from wrnich to select seed each year.

The improverient by breeding is a rather slow process and
the farmers can hardly worx out tiis problem on account of

much work on the farm so t*is rust be left to the plant breeders.



distory, origin, and distribution of rice. Rice is one of the

oldest of cultivated cerenls and has held an important place
in the agriculture of China., +or thousands of yeanrs before
the down of the Christisn "ra and continuing down to the
present day, rice nas beesn the staple article of food for the
people of China. Tt is proobanle that China is its original
home and then it was introduced to Jepan and India and later
to southern Zurope., In 1647 it was introduced into the United
States and from that time on it has neen grown to some extent,
Hice is considered as a crop of southern Crnins, becauée it

is well adopted to the climatic conditions in south and central
China., It is grown extensively in the 7anectze basin snd south
to lwanztung., iowever, it has been grown to sone extent in
the northern provinces and at pres:znt even far in the three
eastern provinces of l.eanchuria, BSut it is only grown in south
l'anchuria because of the limitation of climete,

Varieties. There are an immense number of varieties of rice,
differing in length of the season recuired for maturing and

in character, yield, and quality. Their divergence not only
extends to size, srape, and color of the grain, but to the
relative proportion of food properties and the consecuent
flavor. Ovine to the great antiquity of rice and the varied
conditions of soil, climsate, and culture under wniich it has
been produced, many varieties have come into existence. 3ome
varieties known in the United 3tates are Carolina Cold Zeed,

Honduras, :lue lose, etc., but in Chins we 40 not have trose
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names. ‘e call them "water-rice” wilch is rrown in water,
and "dry-land-rice" wnich is srown on dr; lend., Cf course
tnere are nary Gaiffsrent varieties but no verticilsr naries
are siven end sometines a veristy neme is eoivan oy the loerl
growvers wricin is not xnown to the wrole country.

Lowland and hizhland rice. "2ile rice is c¢-iefly grown on

lands that are low, level, and easily irrigated, there are
varieties wrich con ve grown on fertile uplands without
irrigetion, In north China the upland rice has been grown
to a consideravnle extent, bdut the quality and flavor is not
so ro0d os water-rice. The water-rice c+u secll for a higher
price on the marxet than the dry-land rice, so the farmers
will erow it in water wherever possibvle,

Adeptation to soil and clinmatic conditions. The best soil for

rice is & m2dium loer:, containing about 50 percent. of clay.
Tnis allows the oressnce of se:’ficient humus for the hichest
fertility without dscreasing too much the compact nature of
the so0il., The alluviel lerds elong tie rivers vwhere they
crn be drained ere well adsvted to rice cultivasion. It hes
a .ide rence of ndaptetiorn vut L:e best lands ars underlaid
by an impervious sub-soil, Gravelly or sondy soils are not
adapsed to ricec cultivation because they do not possess the
recranical condition for the retention of water. In general
it mey be said that rice cocn be grown on sn, soil adnrpted to
wheat provided climatic conditions are favoranle.

fiice is = tropicel or seri-tropical plent, and recuires

o lons, hot growine season, with a moict, numid climate. It

’

is rrovm therefore 0:l7 in low-lying recions with a plentiful
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supply of roisture end & lon~ gvowine seacon,

Irricetion and drainere,

Irrigeation is =n iw;ortﬁnt feeture in trhe culture of
rice., aver nust ve apnli=d corhbicaously and ef% uniform

depth for days. Pfor this reecon in the [irst place we hsve

to consider the sources of irriention wefter, In China th
water nz2eded for rico production is obtnined mostly from
streams and wells, rom the streams it is 1ifted by pumps

or other menns ond distributed by crnals, It is elso import-
ent to consider ths size of the field., Howevor, in rice
culture the size of the fislds depsnds on circumstences chief
anong vwhich are the slore of the 1lmnd ond the character of the
801l as regards droinace. Tields mey ronce in size from 50

to 100 ecres, out in Caina very few fields are rore then 10
ecres in size, This does not mean that there is not a field
of that size but that the fields sre ususlly divided into
smaller fields to have hetter irrigation with even depth of
weter and to give greater convenience in pullins wezds. The
entire surface of each field should be neuxrly &t the same
level so that the irrigation water ./ill stand st asout the

same depth. l2nce, wrere the slope of the surface is consider-

ield rust be made small. Tields must be also laid

=

able, the
off in such a manner es to allow effective drainage. The

next important thing .e have to corsider is the method of
applying irrigation water, . rice field must he enclosed by
strong levees in order to hold the water that may be put upon
it. The most important thing is to locate the levees espncial-

ly thos~ that geparnte the suhfields., These lave=ss srouvld he
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permenent ond corstructed on contour lines at distances which
will hold the wabter at o deslrable d=2pth or a d~pth of about
5 inches., Theay shouvld he ot lesst 10 feet 2t the base and
built up .it. slopine sides to a Weirht that is just sufficient
to prevent the weter from overflowin- into the suhfields below,
Those levecs c¢:'n ve nede in wiﬁter tire, The wrter is esdritted
to csuofields through openings in trne levees. These openings
shouald ove controlled by tre wooden gates rnd not made with a
shovel each time water is neededa., The gates should consist of
e floor and end pieces to hold o sliding shutter in a verticel
position across the opening., The flow of water may ve rersuleted
ny tkhe shutter, wrich consists of a narrow piece of wood thrt
may be increased in number or removed as the water is reised
or lowered.

Drainsge,

3

Perfect drainege is one of the most importont corsidsrations
in rice ferming, because upon it depends the proper conditions
of the soil for pl-nting. Comulete and rapid drainage at har-
vest time alweys'insures the sovine of the crop under the best
conditions and reduces the expense of the hervesting. Thorough
drainage is more essential for rice then for other crons be-
cause irrigation orin-s tre alkali to the surface to an extent
that finelly becomes detrimental to the rice plant., Alkali
sometimes accumulates in the so0il just below the depth of the
usuel furrow to such an extent that ony olowine is dangerous
to the crop. But the effective way of disposing of these

salts is by thorough drainare and deep plowineg. The ditches
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should ne d:eper than the furrow so that water drains away
end the excess of soluble sclts is cerried off,

Cenieral directions for floodine,

"loodins is the rost destructive feature of rice culture
as cormared with the culture of other crops in general, iIxcept
where watar is necessary for cerminating the seeds, flooding is
not practiced until the rice is 6 to 8 inches hign., If snhowers
are abundent enouen to xeep the soil moist, it is better to de-
lay floodinz 'ntil the rice is € inches hish, as there is con-
siderable donser of scaldine the rice wren very young. The
depthh of witer that should de maintained from the I"irst flood-
in/g until it is withdrewn for the hervest depends upon other
conditions, If the growing crop thorouchly shades the 1lend,
Just water enough to <eep the soil satursted .ill enswsr., ToO
be safe, however, for all portions of the land or fields, it
should stand 3 to & inches deep, and, to avoid staenation, it
should be renewed by & continuous inflow and outflow. The
water ehonld stend at uniform depth all over the field or it
will cruse the crop to ripen at different tines.,

fertilizers snd rotation.

Rice is not a great impoverisher of the so0il, esvpecially
if the straw and chaff are regularly returned to it. It hes

becn clnimed that the floodine of rice fields restores to the

D

soil as mucr nutritive mrteriel as the rice crop reroves., This
may be true in centrnl Chin~ along the Yangtze River whrich
carries & large amount of silt, out it is not the cese where

flooding is done with pure weter Trom trne wells. In Chinn
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applications of menures and esrth compost are rinde to the

soil every year to grow thic croo. It i. A gueoction whether
cormnercicl fertilizers .ill oay for tu=ir application snd I
thing tris should be left to the farrners to cecide according
to the conditions ovreceated, Crop rotetion hss been practiced
to 2o small extont in the rice fields in centrel end couth Chine,
In meny places trhere is no rotation for rice fieldas because the
fields are the low 1land and essy to irsigate, If the fermers
noakKe & considarasle applicrtion of nanures and veen ¢agecs they
may msile more rioney on rice then by growing other croms. TFor
water-rice no rotation is used whatever,

iethod of culture.

Tire of plowinz: The tire of plowine differs somewhat

I

rey be oloved in the fall, winter, or sprine,

J

with soil., T

[N

11 or :inter »lovire will porrit the free circuletion of air
in the s0il if the 1and is well drsined at that time. Sprirge
plowiiiy 12nd should be diszed ©nd harro.ed im.ediately sfter
plowins because the soil dries out very rapidly under the action
of tne winds which ususlly prevail at tiis seesson, and if
allowed to dry out, o catisfactory seed ved c¢~m not be obdtained.
Depth of plowing: 3ome farmers do shallow plowing for

thig czop because it eyppears to thrive best in compect and firn

ground. ~ovever, deeper plowing eivesz better results because
the better tie ©¢0il end the riore thorousnly it is pulverized
the better the crop. The plsrts do not feed rucn velow the
plow line, so trhet it is evident that deep cultivation plsaces
more food within the resch of the plants., It should be plowed

in the fall to the depth of 5 to 7 inches. If pulverizing or
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or plowine the soil or ground deeply is o disadventage by
reeson 08 the sreabt norosity of the goill 2t scedine tire, it

o2 ensily remadied vy toe use of a hewvy roller sabsequort-

ly. If the soil is well-dreined, deep plowine will bhe found

rofitanle . Tirm eni even cea2d one2d is required for this crop.

Zreporing sced hofore plunting is of utnost importence.
The soed $>113d be free . rom red rice, grazs, and weed seeds.
“niformity of Zernels ic rocgt egsential and seeod srnould be good
in guality and fres fron sun cracds.

T'he best tire to cowv rice differs in sections and varies
somewhat witn var,ins condisions in th2 sore section, In south
Crine it is sovin errl;y in the coring while in the north it is
sown as lete as I'ny, -onever, sowing stould teie place as
soon as poswivle after thne spring ploving, Carz musht b2 toien
to plant the fields ab% diff:rest periode so tret cultivesion
and harvestirs will not be too crowded.

smount to sow.

The rete of rice sown oer ncra veries with soil conditions
end nmetrods of seeding. It varies from 1 to 2, bushels, but
2 obuchels of seed is plenty to the acre.

I'ethods 0 geedirvo,

Yor ¢errination, some farmers let on just enough water
to saturnate the eround inredinctely after sowinz end herrowirg

N

end at once drn off any surovlus water. This

4

is to insure the

]

gerrnination of the sced., OCther farmers sow and truct to there
being sufficient moisture in the crround to parminets the gend,

S ..
‘als 18 sometines urcertoln and rarely prodaces the ons s resulbs,
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A few others sprout the sced before planting by plsacing bags

of rice in wetar, Tris is sure to result in feilure if the

s0il is very dry :hien the geecd is sovn., In Jewnan the formers

4
v

practice the legt ratiod to sore evhtart, but treir seedirg is
different rfrom thz2 rotiod rensicred smwove, They gproubt tre
seed und heve the 1:nmd covered with weter and tren do the
planting, This essures the eccrrmination of the seed and the
gecdlines heve o rerid prowth, Drilling nss been rracticed
some in China, out we do not have the drills the formers hove
in the inited Jtetes, 'The drilling method is more effective
than other methods becruse the seed will be more equally dis-
tributed and the quantity of seed used to the acre will be
exact. The seeds will be planted at a uniform depth and the
earth packed over them by the drill roller, Broadcast sowirg
of rice is the method which hes becn used in some locelities
end tris is used for transplanting when an even stend cennot
he obtained, This method is not the best for the seed is
never scattered with uniformity. Some erains rermein on the
surface and others are buried too deep. Broaodcastéed seed
does not germinate . ith any uniformity, the stend varies
»reatly, naturity ic vot uniform, end quelity of rice in poor
condition. ffter sowing, the next tning to consider ic the
applying of weter for irrigation, In most scctioss the wster
stands in the "ields Jjust aofter tre plantine, ovut great ceore
must be taken in applying water, for if water is left on the

land too long, it is likely to cruse the seed to rot, The

irrigetion water svould be apnlied when the young plants have
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reached a neiesnt of 6 to 8 incres.

The comr:ion practice in rice ¢rowing iz centrsl and south
Crine is to have the so0il cerefully prepared and hi~hly fer-
tilized. ! special seed bed should be prepsred. Before sowing
the plat must hrve one to two inches of water, sowint the seed
in the water., The metrod is usunlly by broadcasting. If a
farmer wants to reigse ten acres of rice, he must have on acre
of 1and for the swnecial seed hed and sow at a rate of from 7
to 10 bushels. After one month of »rowth the seedling grows
out of the water to anout the heicht of o foot, the seedlinfgs
ere pulled out carcfully /ithout breaking the roots and then

set out in the generel fields.

£
Harvesting end thrashing.

kice s%01ld oe hervested wren it ripens end it c*n be cut
vith grein binder -<nd handled in the ssme way as other grain
crops. Sut in China it is cut with a inife entirely by hend
labor. Tre threshing metrod consists of a roller drawn by
norses or mules tramping over it. The yield is anout 30 to
40 bushels to the ecre though rice sometimes yields as high
as 56 or more.

Uses and importance.

Por centuries rice has becen the "staff of 1life" to the
people of Asia and it is one of the most importsnt starchy
foods of the world. TIn China, rice is the chief food of the
people ard is supvlemented with seed grains of millet, sorghum,
soy beans, and wheat. ‘The by-products of rice sre hulls which

are of 1litsle value and the bren .nich is considered to be of

some value as stock food. The straw is not palatable and is
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of very little vrlue to stock, but it is good bedding.

Insects and diseases.

Cnly a few insects attaci the rice plant. The one coaus-
inz greatest injury is the water veevil., “hile in the leorvel
stege 10 destroys the roots and later the edults feed on the
lecaves. The nrost .recticesl resns of controlling tne rice
wecvil is to cruse tre tenvorary; withdrasal of water snd tre
drying out of the lend. 5tink bug, fall ermy-worm, stalk bhorer,
etec., are all the riost destructive irsects of the rice crop.

The best means of controlling these iusects are as follows:

(1) Plow fields in the fnll previous to planting tire to kill
pests in ths soil. (2) Drain fields and dry out the lsnd to
prevent damece by root meggots. (3) Plood the fields inmediante-
ly in case of catercillar or worm attacks uvon lenves. (4) Ilsep
weeds down around the Iields.

Blast, bliert, and rotten neck are comron diseases., Zlast
attacks the node in which the rice head is formine, causing the
head to fail to fill or to breax off. 2Zut there are no spec-
ific means of control being recorriended yet. ice smut some=
times does damage, It c:n be controlled by the following means:

Hot water trestment: Soak the seced for 10 to 15 minutes in
water kept at a teriperature of from 1320 F. to IZSOF. The seed
should be dried at once after the treatment,

formelin treatment: Thorouphly moist:n the seed with a
solution mede by mixing 1 pound of formalin to every 45 gallons
of water, The grain m~y, pe sogked. The most importent is to

get every xgernsl wet .ith the solution ard then dry out for
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planting.
Copper-sulfate trentrient: T:n2rse the seed for one or
two niinutes in the solution b7y dissolving one pound of copper
sulfate in 4 gallons of watcr, 2ry the grein end then sow,

Tmproverent of rice crop.

3tend and yield can be greatly improved by usine large,
wall-developed seed., Such seed c¢rsn be mechanically selected
hy usine fonnine mill or sore other methods for clernine and
erniing. It is n very ircortoent fector to give careful seed
grlectlion hofore sowine., The esdeptability of a2 variesty of
rice to the re~-ion in which it is to be erown should always
ne considered., ‘uality =nd productivenesc crunot bs obtained
from a variety when it is erovn under conditions that arec not
favorable to its b2st developmeant, It is .ecst to grow the
nome-grown 3seed wiich is vest ndapted to loerl conditions. &
large sowirg of news varioties should noo 2 'inde until those

~

characters are «rowm., 7T’ ¢ rew variety srould oe tested out

in & seed plet =nd i it is found %to he better veriety siowine
good qunlity end yrodictiveness it will t'en be sown in the
genernl field, +~ome-gro.n sced, however, if carefully select-
ed and well praded, generally yields detter theon the seed of
the snre veriety from a distent locality. The selection should
be nede at the time of ripenirg and from the plents that are
crown undzr ordinary field corditions. Tre earliest and best
heads should be selected and threshed by themselves. The ceed

obtrnined from them should be sown apert from the main crop

and the gseed bed chould be well prepsred, The seed fron this
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plat mr7 use for the next plentine., T 2 best -e«ds shoild he
celected from tiris plot and used for next year seed plat co
that o oermanent inproverent of the rice crog cen b2 obteined
by tiis practice year rftcrijefr. L hatter method for improv-
ing the cuality and yield of rice crop vould ve to test and
select strains wrich have been developed fror individual heads,
This is too rmuch work for irdividual farmers. Zreeding is eolso
an irportunt fector for irprovins the rice crop, »ut tiis srould
be left to the e ricultursl e:pecriment station, Tre methed of
oreeding, of cours:, is irportsnt f{or the improvenent of Shis
crop, out for tie present time seed selection is the most im-
portant thing for the Cuinese farmers to do. It is rot necess-
ary to introduce nevw varieties from foreien countries, but to

improve the hore-grovn veriety by head selection,



COTTOI

Ssnernl distribation ond production.

Cotton is vrown in »11 sectiors in centrrl and south
Chins, ot cresant even as far as the north provinces of Chihli
end the southern vart of Iakden. However, the chief area of
production is in central China, especially in the VYonestze Vallsy.

ne-

“ome of the leading cotton producine provinces are /nhwei, C
£Kiang, ‘onan, Hupeh, shensi, 3hensi, =nd Szechwen. This is
rather the climatic 1irita.ion, baceruse in these sections the
clirmte is hot sna the orowiliv seecson is longer and we also
find some provinces of Twangtune and Yunran producine con-
siderable cotton too, In the north, the provinces of Shantung,
Chinli, and the southern part of l'uxden, thougn & considerable
amount of cotton has been produced the quality is not so good
ns that is produced in the cotton belt of centrnal China. China
hes produced a lerge amount of cotton and it was reported in
1918 that cotton production wes at least 2,500,000 bales of

500 pounds. China rsnxks next to India and the nited States
and is 2lready the third largest cotton producer in the world.
The acreace of cotton growing is increesing enormously every
year in Crina, due to the fact of the great demand of home
mills and foreign market., In recent years some newv varieties
have been introduced to China and they have shown ereater pro-
duction and ovetter cunlity than those grown in China, For

this reason I ma; soy that the cotton crop mirsnht be doubled

on the same acreage as now ¢rown by proper attention to the use

of good seed and careful methods of culture, but China is still
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increasing her acreave of cotton ¢rowing, o0 in the neear
future she may be the lergest cotton producer in the world,

Varieties,

110 syecial name beine given to different varieties of
the cotton in China, "China" is the universal term used by
the farmers for different varieties of the cotton croyp.
llowevar, some varietics have becn named as Thinese Cotton,
Roreign Cotton, and /rericrm Cotton. The term "Chinese
Cotton™ means that tnis variety has been grown in Cnina for
centuries and has besn known ags Chinese cotton. <The plants
nown as Chinese cotton grew small, much branched, bearing
smell bolls, =and the branches being rather slender, It is
nalso less vroductive and the lint is short. The term "foreign"
cotton refers to the cotton varieties wnhich have been intro-
duced into Chine from foreign countries and they sare much
different from varieties of Chinese cotton. "Americen”
cotton neans varieties of cotton introduced from Americsa.
They are now growing in verious sections in Crina. These
ere the three groups of varieties of cotton eroun in Chine
now, but the Amertéan cotton varieties have been shown to
be more productive then the home varieties and the fsrmers
are growing more Americen cotton than the Chinese because
the !mericen cotion gives greater production and therefore
the farmers make more profit. There are many varieties of
Chinese cotton but there is no classification as in the

United 3tates. Yowever, there is no one best variety of

cotton for all conditions becnuse production is modified by
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factors such &s lensth of growing seeson, soil type, and
roigture supgly, 'hicn hes resulted in the developnent of
varieties yprrticularly rdrpted to 10re Or lecs local con-
ditions. “ome varicties sare esrecially fitted to certain
conditions of so0il end clinate ond usuelly ere not profit-

able vhen zro'm in new locealities,

Ldnptation of soil and climnte,

The best soil for cotton is & medium grade of loan
because heavy soil croduces large vegetntive growth but s
small amount of lint, while tne lipht so0il produces smtll
yield. The vest cotton produced in Chin~ is in the Yungtze
Valley where the soils are conposed nostly of nlluvial de-
posits weshed from upland and deposited by overflow waters.,

In fact, cotton may be crown on any type of s0il well supplied
with orgenic metter, but not .ith equal success.

Clinate is the rost important fector in cotton growing,
The length of g¢rowing season, tempersture, sunshine, and the
amount and distrihution of rainfall sre 211 imnortant factors
to the normal srowth and fruiting of cotton. It texes sabout
190 to 200 deys frorm planting to harvestine for the full devel-
opment of cotton. Tt has been clerimed that the longer the
growing season the bhetter the production will be because good
yields are usunlly produced in sections where the growing
season is more than 200 doys. Tich tenperatur: snd hot
sunshine durine the period of plent growth are most desir-
able, but they shoild be decreased when the plsnts sre fruit-

ing., £ w21l _repered seed bed with ecueble distribution of
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rainfell in spring is the most inportent for cotton growing
becruse this will iasare the peo1y innation. Just alfter plant-
irg freguent srowers nre cesiranle, and resvier rainfall
should core in July snd fusust evenly distriouted.

Tertilizers, renures, ~nd rotsation,

0 corrergial fertilizers have b ecn used so0 far decouse
there 21 rone on stle on the niarket. Sonretires beasn cak
hes been used as a fartilizer, out not to o srest extent.
The maintenance of fertility of tre so0il is accomplished by
evplying earth comnosts. This not only adds the elements
for plant food, out also organic ratter to the soil. Tre
ferrers collect vegetable wactes end other orgaric nnotter
wiich moy7 H2 used to naintain the soil fertility. Tris is
why Chinege fsarpmer: have cultivated for forty centuries
land which is still »roductive under cultivation. Rotetion
heg been wnracticed too, hecruse they found out that contin-
aous croppiry results in voor production., 'ut in cotton
sectious, tuey do not enploy s proper crop rotation becruse
in these sectivns the land velue is rich end the fermers try
in every w-y to croduce a crop which will Hrine them more
profit. o the ~row rice one yeur umd cotton trhe rext yeer,

In tris crse tiey enply rore nenures and earth composts to

w

the ¢0il to grow these crops. ‘owever, tne rotation of
legumes should ne used hecsuse the cotton crop needs more
nitrogen gnd, tharefore, the lersuminous crops should be used

in rotaetion &s a2 cash crop or s cover crop of legume should

be ~rown after the cotion is harvested, if possibdle.



l.etnod of culture,

Time of rlowing: Ihc rrzperstion of the seed hed is the
rost irncortent Ifoctor in cotsonr growling. Tre lird mey be rlow-
ed in the f~l1l1l or sorirg, bt fall glowirn, is desiredble beceuse
it euablss the soil to sboorn sna hold a large gquantity of
veter durine inter tirie end gives the organic natter beirg
nloved under sufficient tine to be trernsformed into hurus
fall plowinre alco e¢'n relze the plant food oveilable in the
soil «nd trhe £0il condisions c+r ve 1:2de rood through chenical
ana oioloriecel process. I6 i3 graferaole to plow li~ht soil

in sprine eni disx obelore pluatine,

4

bepth of plowing: Wie depsh of :lowing decends on tre

cheracter of soil snd tire of ploving. In generrl, hesvy or

clay s0il mey b2 plowed deeper then the livnt and sandy soil

and also fall :lo ing srnould be Jlowed deeper than the springs
plowing The land s:hould bo Llowed at least & inches beccuse
of the deep root system of tnis crop, Disking and harrowing

is necessary for a firm seed bed.

Time of planting: The time of planting varies in sections
of the country. In southern provinces it is plented early,
wnile in the norshern orovinces it is planted lete in spring.
Jowev:r, the best tire to plant is just as soon es the soil
becomes wnrr,

Tate of plenting: This varies with the size of the ceed
and varieties. Anout one buchel to the acre is plenty. The
seed should be good in quelity and heavy becruse it will

gernrinate better nund gives :o00d yield. In order to get a good






stand @ 1little rore sged should be used cnd then it cnan ove
thinned out for decirabls growth.

l'ethod of plouting: Ia Chira the metnod of plantirg
is dropping the szed in furrow by nand in Yills. The process
of plantine requirses at least three men, one n=Xing the furrow,
one drop:zine the seed, and the otner doinge tie coverin=., This
is rather slow end modern recnines swould de used in the future
for handling a big ecresrs,, <re distance between rows varies
with fertility of soil and varieties of cotton snd soil. 1In
generel, the richer the soil the creater the distance. On
rich soils, well su»nplied with moisture, the plents grow
large »snd recuire more space than on poor soil because of
outward growt of long branches. Chinese cotton is usually
plented a little thicker tran in the case of frerican
varicties. This is because the Chinese cotton varieties grow
srell plents and do not require so much space as ftmnericen
varieties. If trne fertility of soil is increased, the dis-
tance between picnts in rows chould be =lso increased because
this will give thne wlants Letter growth 2nd good production
will be obtained.

Cultivation: ‘hen the young plants appesr, the first
hoeing snould be done so as to cneck the weed growth. Fre-
quent cultivation is necessary for this crog end wien the
plents ~row about one foot high from the ground a ridee is
formed, the cror hoed frequently, to x<eep weeds down,

Harvesting.

rarvesting is done by picking by hand, no machinery beine
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used whetever, rowever, our labor is cresp and the cost of
production of tris crop is no greater than in the cese of
other cultivated crops. 2fter harvesting the ginring end
baling ill teke :lace &nd tre cotton is then ready for market.

Insects and disenses.

"he most destructive insect enemies of cotton are boll-
vweevil, boll-worm, and leaf-worm., There rre some other insects

snch as lerf-louse, red s id2r, cut-worm, etec., but trey ore

not so irmortant,

e
ct
&)

Cotton 5oll-veevil: Tnis insect has four stages in
life nhistory. It is i+n the lerva stare theat holl-weevil does
its prentest dnrimge, The meens of control is to destroy
cotton stnlis early in the fall hy up-rootineg, aord ourning,
by cutting and plowing under, end by ~sturine. Tris is done
to cut off tre food sucily of the weevils s2nd starve then,

It is also important to destroy weesvils in ib:rnstine vlaces
such as fence corners, etc,, and the best way is to ecet 21l
the rubbish and trash around the fields and burned. Planting
early verieties, planting early, and frecuent and shallow
cultivation ere all good means of control,

Boll-worm: Tre boll-worm also hes four staces in its
life cycle. ‘Then hatched, the young caterpillars or larvae
feced on lenves snd later sttach bolls or bhore into buds,

They do grest denere and sometimes eat all the contents of a
boll bhefore lesvine it., The best rieans to control the boll-
worm are throuechn errly planting in sprine, plenting early

maturing varieties, early, frequent, =nd thorough cultivs'ion.
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Cotton leaf-worm: This insect feeds on cotton entirely
end has dore a lot of d-mare to trhis crop. In the cateéerpillar
stage it eats the leaves and destroys the plents. ‘owever,
tiis Llnsect 1s nod s0 herd to control ard the hest way is to
dust ~rsenic-1l poison ovar the top of the cotton plents wnen
thers is any sien of damnee snowing.

Jisesnses,

There has been a rrent loss to cotton production by the
disenses of cotton every yer, There ore many diseases of
cotton crop, but the most destructive and injurious diseases
are .00t-rot, Loot-knot, Inthracrose, sand ‘osacic diseases.

«f couarse, there are some 'ore diseases doing niore or less
connage to the cotton, but trey are not so irvortant os these
four rentioned e#hove and so only these four disesses are ecoing
to b2 discussed,

Root-rot: This is rost injurious in heavy soils and is
caused by funpus wnich lives sand spresds in soils., The best
wey to control this diseerss 1s to plow deep in the f2ll and
to have the eir circulate freely throuech the soils durine thet
period.

noot-agnot: Tris is A -2sbt iy liv~t goils., Tne "xrnot”
is produced b, tre worre and destroys the plants. The best
means to control this is to hava lend orepered oy early fall
plowing and also to havz a proner crop rotasion.

inthracnose: This diseese is <novm as ooll-rot and is
coused by a mold-like paresitic fungus. It is spread by in-

sects and soretimes it may he spresd by wird., To control
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this disease the safe wny is to plent seed fisc fror disease,
Fall plowing end proper rotnsion ere effective in preventing
this diserse,

oselc disces2: Tnis disesss is often anown =s yellow
lesf-nlient ond black-rust, It does great dempre on soil,
esprcielly on 1ond that lacks organic netter., The poorer
the 1land the rore druere will be coused by trhis disesce. The
safest wn 7 to control thnis diserse ig to "<ve the s0il in gocd
corrdition well suvplied -ith orgenic metter, witin cood dreircen,

and a better crophire ssutem in ucc,

Ivorovement.

Tre probvler. of prire ir portance in the cotton irdustry =t
the pres:nt tirme 1s to i.creesz thie production of cctton vor
sere. In the pest tue croduction of cotton ver acre in Crine
is for less tran et pressznt., This is due more or less to
o2tter verieties of cotton raticer trun the mniethods of culti=
votione. “ince the friericen verieties of cotton were intro-
duced to Crina, the productioa is increacine every year. 1t is
the genernl opinion that the cotton crop might be doubled on
tihe sene acresre aS now crown by proper ettention to the use

of pood seed and careful method of cvltivation., TFor the im-

provement and developrient of cotton production, Chines should

introduce the h2st varieties from other lemds and increase

rn

the verieties witich have slready been proven their ednptabi-

(&)

lity to tne different sections of the country sand also should
practice improvernent of the varieties by seed seleciion and

breeding., Tetter cropoing system and systems of fertiliza-

tion should ol<o o2 eugloyed,
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The charncter of soil «nd nethod of culture is of the
greatest importence for tre success ia cotton production, hut
still trer: is grent o, orzanity of irprovine tois indoncsry
on ell l=nas, »2th gooa #nd poor., Inis is prohaonly the irm-
portence of good se2d to be plrnted., It is too cormonly =
practice for forra2rs to toce nny seed trnery e+n secure reeard-
less of wnetner it is edapted to their soil or climatie con-
ditiouns, or .hether it hsg been ored up to & hish standard of
vrodictivenass, The Chinese farrers uc2 geed tonken at randon
from public gins, aoout which they know rothiirg other then
thet it was produced sormewhere in that locality. 7Tie use of
c00d seed and its production by a resulsr system of selection
are jucht es irrvortent foctors in the production of the crop
ns proper cultivaftion, nly seed of znown variety, selected
necorusae of itc desirable cuslities, and adeptability to loecnl
conditions, should be plented, Tre selection of cood seed has
long been neglected by the farmers in China, It is not because
they think thst the wori of selection is too much trouble, hut
because of lack of knowledge. The custom is for farmers to
select seed after harvest, They do not vractice field selec-
tion end for trics re~son do not uLnow the charncter ond havit
of esrowth of the plont. The vary first thing the Crinese frrrners
should understend is to practice the ficld szleccion of seed.
This method is simple in apnlication and inevpensive. ZEvery
farmer hes a method of cultivetion wihiich he pursues vith little

aristion each year and, therefore, every farmer snould use

in the same wny & definite metrod of seed selection, carefully
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followed ench year. The ferner should follow a definite prin-
ciple of s=lection. Zome plants mature esrly, sorie lrter, some
branch low and some high, some have large bolls, and others heve
small bolls, scrme heve lone lint, and others have srort lint,
etc. These verintions furnish the meens of improvement by
selection,

Lfter selecting, only the sced from those plents wnich
vossess the desirvvle features in the grertost degree £noild
be increessed, 1t is gnfe to say thet the seed szlected from
the rost prolific individual will in =lmost every c ese give
proreny heving a tendency to produce rore, -ub it is not
s0 easy to improve = variety to aesirnole verfection in every
feature vecruse it +ill complicate the process so it is
usuelly desireble to select mainly for one object at a tine,
If attenptinr to increase the length of its cuality nuch
attention should be given to these points and continuous
selection should be made until it is up to the standare of
variety and to the idesal character in the mind of the grower,

In selection, the transmittine power of the individual
is also a factor of importonce in improvement of the plants.
It is importent to test individuals that have veen selected
to meke certain thnt they wvossess in the highest degree the
desired gualities of yield and length of lint, etc. It is
also importsnt to determine whether the plants possess the
faculty of transiitting this quality to crogeny. “electing
should be tested in seed plats to find out whether the

guelities ana creracters for .nich tne parent plants were
\
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selected are bLrensritted beceus~ some straing are prepotent
end hnve tne vower ol transritiine tle cuslities to ell, wiile
others lacK in pracotency =2na foil., The test srould be isolated
for tre cotton plants are noirneally cross-fertilized. 1Insects
carry the pollen fror one wlont to snother snd cross-fertiliz-

ation mey destroy some of the desirable characters sousht,

(o7

Cors and method of s=lection shonld be talen into consider-
ation if good results are to be obteined., It hes been shovn
that seed produced by olents zrown on good soil under best con-
ditions produces in its tumn the best and most vigorous seed,
Por tris renson, the s2lection field sitould be planted on good
soil, but it would be wrone policy to select seed from rich

and heevy soil for all soil types. Thils means the selection
ourht to be mede in a field of the seme xind of coil on which
the crop is to ba generally cultiveted., The moin object of
selection is to securc the best plents wnich are most produc-
tive, enrly in meoturing, wwith food length of lint, and novine
the largest, Dbest fommed, and rnost rumerous holls., ZProductive-
ness is th: wost importent frctor of improvenent by seed
selection., I[ne varieties of cotton are not adagtable to ~ll
corditions so plsnting th2 sdavted varizties is of tne most
importance in cotton erowing. The new variehies should not

be planted in eznersl fields unless trey are .ell zZunown to

be adspted to local conditions. iome-grovn seed is best

adn ~ted to local conditions, nut the varinsties of Cnire se

cotton are less vroductive, so it —ould be a cood policy to

4]

1

increase the varieties of ’fnoricen cotton which have bean
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grovn in sections wherz ftney have bes2n more or less edapted.
It is fror tuose vearizties thet the solection srould be mnde.
The Iirsh selection csn be made in the genernl field., Tre
fields rust have rood cultivation, ~nd rood s0il co thot the
plants c¢'n moxe ftreir best growth for selection. “2lection

shonld be mnde before the first picking. Uniformly meturing
rlants, with lons fiber, are selected for productiveness.

This snould be done every year and then o vetter yield »nd
-uality of cotton will be obtained., T e varieties of cotton
grown in China ars snnll, of woor quality, too s.ort lint, =nd
low in yield. oDuarirg recent sears, !vericsn cotbton verieties
have bean int:oduc=2d1 to sore evtant in Jhine. Th2 result is
“irher oroduction, vetter quslity, food leneth of lint. There
ere new varieties w ich are rnew to locol conditions of sectiorns
in Cninn, but trey nike roo0a ~ro.th sccordins to clirntic con-
diticnse. 1rn2 clirete of the coton Helt in Chine is nearly

the sene 63 thet in the mited 3States ¢nd so0 there is no renson
why the Aneric'n cotton veristies crnnot ve gro.n successfully
in China. 1t woald be betiter to test nev varieties velfore
olantine the corerol fields., 7Voriety tests hnve baen corried
out Hy the eericultursl e perirment stotions of cotton ¢roving

provivices ond sneds reve beon distrisuted to the formers with

0

inforration end cnurrestions in reeard to culture, Attention
to t is work hes been ziven by every station, especiclly tie

arriculturnl e vperiment station in Pexing. Trom this station

seed” oo disgc:iomtad f£roe. Lo 1relhie suepestions for increasing

production otf cotton, Cains should irntroduce varieties of worth
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and edaptstion, ndupsed to loe:l conditions. Ticse chronld be
improvad b, seleaction,

Zreedins ig an inmcortant Itctor in iy croving cotton pro-
ducvion, but t:is ¢ra rerdaly oe 40re oy the Thincse formers

4,

bacease LThey heve 0 «Lnowlades of zuc . word. Tnig wor«s ructh

o}

n2 doue by the peo le of the o ricolturel evwparinant steotion,
vreedine and sclection rmast #0 torethoer 1o occomplishihg the
improvemont of cotton in China

Crov.inc end fortili-eosion gyobtas neve nob been worae

(&g
—

)

effectively oy Crninsse farmers, They continue %o . ro.

e

grrie crop on the lend svery yeqr with only e srell anount of
recuare, Cuhinss: fermwers have been znovwn for treir clesn cul-
tivetion of »~ny cion they -row, nut they ncw very little

2h0ut croppine systoris snd tre use of rinercl feortilizers. for
the hect onroduction of 5Sne cron and the oonefit to the soil,

or syst s of ¢ropnine ond Tertiliz~otion ruet be practiced.

ct‘

nCT
In conclusion, ges3d golsction, nresding, <rovwing early metur ing
varioeties, #nd practising proper systems of crop.ing rnd for-

tilizetion nucs be utilized 1f Crnins 1s to be thie 1lorgest rro-

ducer of cotsorn in the world,
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Cen2rnl dictribnution,

1

Corn is rrovn extencivel; in 21l sectionu in China, por-
ticularly in centrnl end rorth Zhina., It is ore of the steple

b} »

crops in the three provinces of Ilnnchurin. 7his cror is best

S

d to ca2ntral snd ~orth Shina. In I snchurin it is bhect

s
Qs
)
te
<t
(D

adapted in the rrovinez of luiden and southern pert of “irin
end does not do weil worta of those sections on sccount of
climetic conditions., Corn is orown in ¢£1l1 sscsions of the
republic bectuse it prodaces 0% only grein for humen food,

put steliss for ths feeding of live stock.

fdeptation to clirnste and soil.

Corn is a temperate zorne pleont end has o wide ranse of
crowth. Durireg the rrowire serson it requires 2 tigh temper-
cture, hricht, but not too intense sunsiine, end a heavy rein-
fall, It not only reaquires warm doys, but comparatively warn
nights s well, Cne effect of cool nirhts even when the deys
ere werm is %o delay rivening. The best soils for corn are
/ell-dreined, fortile loams which contain g large smount of
vegetenle motter, Corn is o hervy feeder, likewise o henvy
producer, aond to nroduce larcoe yields it is necessary to iecp
the s0il in 2 hrirh state of fertility by the frequent ~diition
of barnyard or preen manures £nd the use of l=zgumes in crop
rotaczion., It is knowm that the clinate favorable to corn is
determined not ¢o nuch by the srount s by the distribution
of sunsnuine, ra.nfall, etc. ~“reat fluctucations retard srowth.

for this rzeson the averace temnerature, reinfall, and sunshine
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are not safe puides unless the flucturtions of these frctors
during the #rowing senson or> ovn,

Lengtn of £rowirng Sc6S0l.

5

Jorn differs Jrom rost cro.e in haive anle to odjiust
itself to the prowing sorson. T some nortiern recions the
varieties will mature in 80 to 90 dsys while vnariaties in
the gouth mery trze 2CC d'ys. Trere rre gcre larce corn
growing regions with a ~rowing seecon of nmore tien 200 days,
out it does not aroeer thet corn has ba-:n avle in any rezion
to utilize to erdventace a lorger crowins period. In order to
evoid killing by frost in regions of relatively short seasons
it is preferanle to grow verieties whnich recuire & sivort period
for meturing. All other fectors beines equel and favorable, it
mer be snafz to say that the ability of corn to yield will in-
crease with the leneth of growine season up to somewhat near
200 deys. The most inportent point in considerine hieh pro-
ducing varieties for a particuler locality is that the srowing
season nearly coincides with the last probaovle frost of spring
ond the first probzole frost of fell. It is odviseble to crow
a variety maturing 3 or 4 weeks eesrlier than the crowing season
given vetvieen the sverare date of the last «illing frost in
spring and the averasss date of the first «illing frogt in foll,

Junsnine and warm nights,

The function of sunlirsht is to furnish the necessery
energy for the various octivities of plent growth., Iio plont

life is p rfected except throuvh the influence of radiation

from the sun., Corn not only requires warm deys, out compara-
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tively warm wirnts as well, It ig believed that corn maxes
no growth at nicrnt especielly if it is cold, and also thet
one effect of cool nieht, evan wnen the drys are warm, is to
dela, rinening,
sninfell,

It i3 dirmportant that vlenty of reinfell durine thre wrow=-
ine g2eson of Tun~, July and lfugust occurs. The rainfall
snould be well distrinuted from I'ay to “eptember with about
12 inches in the first and 20 inches in the second season.
Jith sufficient r-~infe~ll, properly distrinuted, it is probable
that the yield of corn would be increased 50 to 100 percent.
sowevaer, the clirmmtic corditions, suach as reinfall snd its
distribution, arz beyond humnn control, trerefore farm practice
must make the best use of reinfeall es it comes,

Varieties.

Yellow corn is the only inportant variesty grom in all
sections in Cvinns, There is no specisl nene given to different
varieties in Chine as in the "nited itates. £11 are called
"corn". 'hite corn is not ¢rown very extensively. #lint and
sweet corn are not znown to Crinese fnrmers. There are nmany
types of yellow corn verying in size, shape, length, end color.

Crop:-ing systems, menures, end fertilizers.

In China, no definite system of crop ing is prncticed by
the farmers. 1In some sections the farmers have followed a
system of rotation, but on small forms usually definite rotntion
is practiced. The comnon crop:ine systoem uced in China is corn,

followed by beans and then wheat or nillet, but somotimes corn

eand beens are grown on the same 1lond witn eltorstion of thawo.
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two crops in nills, =owevar, the crophine systoen veries
with sactions ol the cowmtry. In wheot rogiong, 15 ic used
in rotation wisth wheat, wepus, 1illet, end sorghum, In the
cotton nz21l% it is in rotation vith cotton, beens, ena otrer

t ig & croo in rokteision with

[R

croes, ond in ricec sections
rice, oeens, snd otier cereerls. Jeorm menure is the only
fartilizer enplied to tihe coxrn fi21d in China., 20y hean
cailz 1s sormebime?s used rs fertilizer to grow this crown,
but the crnief source 27 Fortility is bernyard nanure oni
ecrth composts.
l'ethcds of culture.

Preparation of sosd bed: Foll plowin~ or early spring
plowing to n aszpth of 7 irnches or 1ore is the vest beginning
for 2 vo0d seced oed for corm., 'rouuently the goin in crop

ierlds resulting “‘rom ecrly ond c¢eep plowine in the f-11 or

e
-

early spring, ag comper2d to lote spring plowine, is suffi-

-

D)

et thz entire cost of plowing. Illois-

ciert to nore then of
ture ic retnined, the seed ved settles fimly, ¢nd insects

ar2 larcely controlled -ien lend ig plowed in the frll, Fall
plowved land swnould be allowed to go through the winfter in the
rourh, thet is, as turnzd. In tris shepe it catches and holdc
snow and absorbs rain, ‘fs soon &g in condition to he worked,
fittine with disc, hrsrrow, or gprine tooth should begin in

the enring, Harly sorive plowine shoild be followed by roller

r so0id

%

and harrow., It ig¢ usual to plant corn aft: acplying

’

menure before vlowine, Tha eorly nlowinrs eives time for the

trhorouph incorporasion of =o0d o~nd msnure ith tre soil. Corm
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plented on 1lend prouesrnd lote in trhe sprize is ruch rore

.

lieble to injury from droucrht, inseccts, and weeds. . cood

gseed ned for corn onouald ve well settled <% the bottom of the

furrow slice withn surface Ireely worked,

W]

evtn of plowinr,

i

I 1o

2}
o)

o aeep, ricrh, scil des = is bhoet, rrovided

o)

it is done in the fa2ll and hence does not raxder ths soil
too loose #nd dry. 7The plowine sheculd not be +t the s me
depth from year tdo yeer, 3 vy sach o practice the soil is
not mived w2ll and o herd curfece is 1laft at the hotton of
the furrow where the horses walk and the plow dracs. L
little suosoil turned to the surface occasionally allows
the elements to act uvon it, libderatine plent food, eond as
it obecomes mingled with surface s0il end veretavle grouwth,
the soil denth will be iucreassed. To accomolish these de-
sired results, it is well to plow = 1little deeper each year
for severnsl successive “lowires snd then for one season sive
a wlowing ot ovout helf the depth of the deepest vlowing,
Time of plontirg.

Tre time of plenting veries with sections of the country,
but it hes bsen shown by erperience that corn plented early
most >ften gives the bdest result and vest yield. Cccasion-
ally later plantings yield best, but thiey are exceptions.

Corn must be planted in most rerions as soon as the ground is
sufficiently warm in order that it mey met:re before esrly

fall “rost. The most favoravle time to plant corn varies with

the laztitude, 2ltitude, soil, ¢nd drainare conditions end 1lo-



-77=~
cation of the 1lrnd. In wuth and central vhine planting is
earlier tran that in north China., In soutrern -u<den the
averace ranre 0f the nest period for pvlantine is from the lest
weeZ 0f Zpril to tnz first pert of lay, wnile in northern
gsactions thes corn vplenting is aoout from two to four weeks
later., The planting in Zirin and Yeilungkisng is from middle
of llny to the end of that month and some sactions even later
than thet, Fowever, the plsanting time is left to the farmers
who :now the local conditions bvest.

l’ethod of planting.

The method of corn plentine is much the some os kaoliang,.
The seed 1s dropped by kand in nills with four or five kernels

in a nill. 1Tt texzs at leust three men to plent one row of

o)

corn at a time end that is too slow e process. In order to do
better and cuicker job the modern plenter should be used.

Depth of plenting.

Corn mey b2 vlanted from 1 to 3 inches deep. 1a o stiff,
neavy s0il, or in cley soil conteining plenty of moisture ot
plenting time, 1 inch is suificiently deep, out if it is lient,
open, dry soil, 2 or 3 inchtes is & satisfactory depth.
ixate of plenting,

The proper rate of plentine corn will depend lsrgely upon
the fertility of trhe soil and the purpose for vwhich it is rroum,
Tn China, it is erown for seed corn only, end the distance be-
twean two hills is aoout 15 inches and from 28 to 32 inches

apart in rows. #or grain from 4 to 5 quarts vper scre is

sufficient,
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Cultiveaticn,

The principel rensonsg for ¢ 1ltivetire the corn durine the
early starces of erowtn are to <£ill the weeds ond cornserve rois-
ture, Corn ~rowine resulres a lorce arount of weter and the
erount of resin fall darine the growing senson is closgely corre-
lated with the .ield. ‘rile it is not pos:zible to coritrol tne
emount of rainfall durine the erowine season, it is possivle
to save o leree part of that wiich falls early in the senson
for the use of the plarnts whan their nesds for weater sr2 vrect-
est. To do this, it is nscess<ry to xecp the surfece soil hro-
£2n wp into fine ~rticles, to form » mulch wrich will prevent
the water thot is in the lo.er soil from reschnine the surfece
and beireg lost by evanoration., .'eeds nre undesirable in s corn
field bHecause they not only use up the water thaet should be left
for the use of corn, but they also ise up the plsnt food. “here-
fore, one onomtion may serve to xill the weeds, and also to re-
establish the earth rulch to prevent evavoration of water,

There are arout 2 or 3 cultivations or hoeings for tris crop in
China., 1he first hoeing is when.the plunts are 3 or 4 inches
high or rniorc snd ot the snme time the thin ing pvrocess takes
place as there will be ornly one plent 1left to grow in a hill,

The second hoeing texss place two weeks later, Thren a V-shnped

—

plow is used to form the riage with the goil around the plents.
There mny be one 1ore hoeine 1f too men; weeds grow in the
field. *=“owever, the number of cultivation necessery will depend
upon the geason and the condition of the 'end. “he cultivation

should be often erougn to :ecp the eeds down and naintsin con-
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stantly a loose soil ~uler ti1ll the ¢ beg altteinad its
crowth., Tre frecuercy of cualtivesion vill larsaely devend
upon the neture ¢f the soil, e nurder oi .cede wrecent, ond
thke «mount of rrinfoll, Zaltivetion shoold H2 s»=1low so

as 1ot to wnrune the fecdir, r00ts,

larvesting and storinz,

™2 hervestine toges place as soon a:z the corn reschres
its maturity. It is cut 1it» sickxle by Lond =nd then bhound
into wundles., It is husxked by hsnd., ™or storesce the groin
is sprend on the cley floor to dry sna trhen stored in the
sreirn room,

4

Tyirraar o~ o Ay a R
Inrocts ond diseoses,

=

Tre vost dectrictive 1rncects of corn sre cut-worms, wire-

ot

2 First two ninde of in-

Q

.
T:
9]

worme, oer-worr, cninch »ges, e

s2cts can b2 controlled o7 early f21l1l or winter plowing, late

planting in sorins, early snd fresquent cultivetion, snd rotn-

tion., The worst iunsects of tiiis crop are the corn borers,

4-3. Nal oy oy
GriY LOYI-

The corn norer hes caused » ryest aoal of troshle to

esvecially i1 urope, alt curnn 1% hrs racetly o serred

r

in the "nited wtetss. Discenseg of the roots, stolks, o2nd e-rg

'

The bo2ut reihod for the

&)
2
@]
-
Q
~7
(%]
]
L ]

of corn crua2 crest loss
control of these disersaen ic Lo z2lect digease-free socd enrs,
Thnie selcetion g:0ald o2 mnde in the field hefore the first
£i1ling frost. Select norn~lly matured ears from rnormal stolks.
The seed eers, afteor veiny s:lected in the fileld, siou:ld »e so

ndled snd stored that they will dry uniformly and thoroughly.

oy
)

Leter in the winter tines fthe=z 2-x: ¢»2dd n2 salectad :.oain,



aeecres irTecebted with srmut it is Iikely 50 injure the crop
coecn year, 1o treafhrent ol the seed is effective. The nest

wey to fisnt this diseese ie

plants oefore the grut-brlls raach thet stere of developnent
at wnicn tre aoin vreoas onnd Troos trhe snores
o LIl 1Ctr I e LT [D AR S ERN 1 1! LN [ Ol I'uu.
UsSBS.
Corn is uced chiiefly o huwien food in Chine, Tris is

ore 0f trne ste.le foods of nre poor rcople, soraetires 16 is

used to feed idve otocx, _erticulerly hoes, »ut rot co ew-

The strlkes of tie corn provide an importent roughnge for
cettle in China., ney ers cho.oed into smell pieces eas feed
for the cattle. “Zon2times the stelk is used ns fuel when

therz i:, polerty on the form and therefore the stelk of this

st ac valuable s its c~rain.

O]

cromn is

Ju
I"'etrods of improvarneont for yield snd cuality.

This crop hes pmw duced poor guelity end low yield in
China ond therofore it must be irproved to produce the best
and bisgest yield, Trere sre at least trros ways to increase

the corn production, (1) Dy improving soil conditions, (2)

Setter culture, and (3) Tetter seed.
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Irproverment in coniition of goil,

Tre nofturelly ::oductive soile eontain 211 the minersl

roitie rabter neocess ry, end ore sur lied with

21lerents 2wnd or

rc

A

ulficiont nesurel reinfell, CF cource <o ¢ cections produce

[ &]

4-
1

rn vazsn they heve a favorehle clinmatic con-
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.
oy
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g2citloas trhourkh they heve an ideanl
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£0il, do rnot produce g0 much o5 trery ousrnt to due to tre foct

that reainfell is not croperly distrivuted., Corn needs o large

v of nitroren ond is «bls to mexze use of fertility fur-
rizhed through the deceying of cosrse orgnnic matter such as
manure or sod land, The ideal corn soil is well-drained, well
supopliced with orgenic mattcor, end rich in eveilleble nitroren,
phosuhates, nnd potacsh salts., 7The principel ceuce of the low
croduction is lrck of wvailavle fertility in the soil which
snhould be treated properly with munure and cornercial fertili-
zers. It is true that rrorer sottention to seed s=lection =nd
method of cultivation of corn ill rrestly irncreanse the averace
vroduction poer acre for =211 lends now Gevoted to corn growing.
The plowing end cultivatine of roor lond is &5 expensive og

the plowingy and cultivebine of fertile soil., Corn growing
should not pe attempbted on poor lend until it is brougnt into

a fertile condition by growinz lrguninous crovs, the epnlice-
tion of menurs und fertilizers, The formers rust know fisld
conditions and meke s gstudy of the soil in deterriining vhether
or not it is profitenle to vrow this crop. S50il washing, =illy

land, too h rd soil, suhsoil too loose, and lack of organic

metter are foctors wrnich decrease trofits in corn growing,
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It is o c¢uzstion whetier or rnot it is »rofitsuvle to mnke an

anpnlicasion of cerrercial fertilizers to the soil in China.

A 801l lacking in fertility cen, of course, be mnsde to pro-

te arcuant of nitroren, potassi-

[t

duce n cood cron if tre requis

um, snd pnosphorus rnd orgenic metter be rdded £nd the ocoil
be Kept in good condition, hut the ¢rowing of corn on 2 land
is usually attended with voery _ittle or no profit, ~nd, unless

vlication of corrnercial fertilizers does miot

£

contiaued, the ap
permanently improve thne soil. owevar, an ap-lier tion of comn-
rercial fertilin~ers noy cruse the soil to produce one good crop
of legumes £nd tm2 roots ond folinsee of £ is croo »ill ususlly
ben=fit the puysicuel cordition and the T2rtility of the soil
sufficiently to msuke other good crops possivle without eddition-
el applicntion of fertilizers, Cf the ten elements necesssory

to plent srowth, nitroecen, sotassium, and phosphorus are the
ones wrose application to soils produce the greatest increase

in productivity. ZJoils comnosed almost wholly of sand core

often deficient in e£ll of these three elements. <Soils con-
taining ruch veretanle natter nre not deficient in nitrogen

snd usuclly contein sufficient phosphorus but usually lack in
potessium., Cley soils mey contein sufficient notassium and

phos norus snd ne d=2ficient in nitrogen., 3Juch soils arc made
nore nighly oroductive by growing leguminous crops. Ilitrogen
can be added to the soils by epelying sodium nitrate, dried
blood, terkere, etc., D1t this olement cnn be more cheaply
obtained from the =2ir oy growins ~nd nlowinv undor legumes,

Potassium can be supolied in the form of notessiur chloride

or potessium sulphate. Irocsphorus cen be supolied b7 an
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applicstion of eround roc< niogs,rhata or ground sone. IL soil
is ecid phosphnote or of such n neture thot tra srolicstion of
orie or a few elerents ot 2 srell cost wWill ceuse it to produce
good corn crops, these elasmants srould be ap-li=d, ous if the
application is too c¢reat,corn eroing s~o1ld ne susveonded un-
til the s0il is permenently enriched by epplyineg lerce quonti-
ties of barnysrd nanure or by continued growing snd slowing
under of leguminoag crors.

Imvrovement in method of cultivation.,

Tractical corﬁ growvers or formers will understend the im-
pos:ionility of civine spvecific directions reeardine the best
method of olenting -nd cultivation which would be applicnble
to ony consideranle portion of the country. !'ethods that
produce the best results in some scctions have friled to pro-

duce good results in others. This is because the so0il and
climatic conditions erz so differ=nt in tre differsnt provinces,
In general, cronor seed oned wrepsretion ond freauent shallow

cultivation to control weeds may ve advised,

Improvement in gurlify of seed vlanted.,

This is the most importsnt factor of inc:easine corn nro-
duction., It proves that the veristies of corn hrve 2 great
difference in maturity, in amount of production, and in foim
of stalks, ears, and kernels of the different varieties. 1In
some sections the yield of corn is anout 30 bushels .=r acre
while in others frequently from 75 or more bushels arz obteined.
The secret o7 good yields coasists in ecousine erch stelk in

the field to oroduce o «o00d ear, uvery strliz grown from e
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vell-developed ierrnel from e rood ear ras its recuisite arount
of ennc2 in the row. Juct rs tirere is the possibility of =

very crent ircrersse in the cuentity of corn proluced per acre,

[

80 thaere is the poscinhility of o vory great improvoenent in
the cunlity. “hen the sclection of se:d c¢corml 13 made the nost
important chorscters of stoli, eor, ¢nd zernel must be con-

eidered first, so that & ~ocd crop of corn will be obtained.

()

Jogtell ereet in circunferercz niecy the cround ond taper-
ing sraduelly to the trsgel, ith eufficiont foliere of visor-
ous spoenrance, frec from diserse end necrings o pood e«r or
gers at a convexnient teirtt is = desirsdle stelua from wrnich to

gselect ce=2d, Th2 hei-ht at vilich the ecr is borne i3 o point

with refer-

O]
(%)
[¢]
[N
wn
(V3]
]
]
Q
ct
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o
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0f conzideranle ir_.ortance, and tre

locnlity. Tre desirable

()
[

enice to tnis point is poverned by th

hei ht of ear is just »elow from the midile of the stelk,

hile in th2 field selecting ears one rust also have in
mird the type of err toward vhich ne is striving. It ic good
plan to roscrve for comparison an ecr that cores nenrest tne
ideal ear, but it rust be rerembared that the ideal ear will
not he found vecause no enr is in o1l recsuects perfect. The
lendines qualities thuet will recorrend the ear of o veriety
suitanle to r.ost eencrel curposes ere high percentage of
sheiled corn to cob, soundness of ears and zZernels, Tigh

nutritive veolue of the iernel, uniformity in size and siape

of ears, purity in color of grein and cob,
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The percentr.oe of g ¢lled comm of ¢cod cuslity is the
most imvortsnt cherncter tie err c¢'n jyossess, because after
the vroductiveness of the stels it nust influence the feeiire
velue Of » crove  The prowvwortion of grain to coh is influenced
by the length =nd solidity of usernels in proportion to size
and composition of cob filling out at butts and tips, spece
netween the rows of kernels, uniforrnity in shape and srrenge-
vent of kernels. The great weiecht of errin in rroportion to
weilcut of cob is hierlv dasiredle. This does not riern an
enr with too sm<1ll cob hnrs nore yielding quslity, out o large
con with mronortionslly larger <errnels and less space hetween
the rowvs of ernels whould be ¢ rre«t improvernsznt to the corn
and ould not reduce its »ich jyercentace of pgrain. I'either
can eexrs witn c¢rooxsd or r.oeguler rous, which rroduce ill-
shepea Kernels, have as hich o paercentege of grein oo streipght
rowed esry navings the .ernels uniorm in size, sinpe, ~nd srrenge-
ment, It isg lesirenle thai & variety snould hsve sire distine-
tive cherectar of enrs rnd uernels thet heve the possibility
to iroduce = »o00d tyve of righ producine veriety, S0 1t is not
odvissole for a breeder to s=lect for chernclter that is subnject
to some objection., I% is necessery that the variety chould

have c¢ylindricel esars, beceause thig is the type thet best per-

r1its of & nigh percentace of grein sand uniform size ~nd shape

e

of the Zernels.

The selection of seed enrs "aving very long ernels is the

o)

best mesns of vroducivic s corn with a hieh vercentegss of grain,

hut in selectias for loww iernels auslity must 1ot b2 ovor-
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loozed becnuse frequently the ocunlity of kernels is woor on

N

ears hevins lonenst Zernsls, The best shaned Lernels asre tro:se
of good lanvth, wrich errdunlly broesden “rom the vese or rvoint

of tha sttachrient on tho cob to the cen

thus leavine the

S

le~st svoce unoccupied, Tre voriaty

1493

alected to ~rrow depends
unon the conditions of tne locnlity. IS the gro.ine serson is
short, enrl, meturine verieties ghould oe olented. o it is

safe to grow loc 'l vnriaties thrt ara Jest adapted to the soil

and clinntic conditions,.

-

S2lection of seed corn.
he great sdventaca of selectine seed corn in the field
nefore the crop is harvecsted lies in the fact thet mature corn
is secured nnd th<t n study of the vlant on which tre esr grew
end of it auvironrent cnn be mede., Tisld selection and ATOLAY
storing usunlly incresse the yield of corn. Trhe importence of
field selection is to maxe n possible szlection of eers from
the esrliess neturirne and best developed strlks. hen carried
on throueh o numner of ye-rz of this selection, this 111l ro-
sult in ;72tsing 2 strein espleinlly adepted to the locrlity.
2acnusn 0f the varied climetic conditions eristing in differ-
ent oarts of the country tris selection is very innortent,
The best plan to follow this field selection is to welk throusn
the field with a sacx ti2d over the shoulders, Oor corrying e
basxet, pluc<Line trose ears wiich nre considered desireole,
Lature esrs horne on vieorous ploints YowWine wader sveregs corni-
ditions, which ore carried et the risht beient about the center
of the stalg or just balow, «nd with ti

ps slishtly droo i-g,

5

should be selescted, then - roperly gtorad.  Mrther sclechHion
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for uniformity and com-osition c¢'n be made trhroush

aa
)

Lar-to-rov-test,

-

winter,

sarg of corm vesy preatly ia size, shouve, welsmt, end otror
eor charceters, Tres also very in rroductiverncse., It would
be a yreat corve .iecuce to the frainers if the could oy the
a_.enrance of en ecr ectiretae 1L son2 decra2 of sccurccey ibs

ability to sield. is,

nowev T,

o Vo 2oy e
LY Lreseris

with

Toe oenr .

vield.

the nivnr yielding

relative productiveness of

tects noy oe

Jrovledge of tre relation of esr cherechbars to

0 ro. tegbt is the onl. rebtrod of »icw.ines outb
ears, Irnis tt coueglsts i~ conwering trz

o of enrs of corn when pnlantod

rarher

. =Zars for guch

cort Of a1 err tO TOV

cted wiile ripening in the field in oider

¢}

that the conditions of ~rowth n~y be noted, =nd only
chosen az givae som2 re~sois for balieving thnt theilr
rey b2 dae to soret ine other tren favorable environn

test ray ve carried ont in the corner of the field.

(=Bl )

SUCN 2Ty
excellence
This

ent.

The soil

should h=2 swiform in fertility, and the rows should run at

rient snsles in ordevr tihet 211 the rows will be sire.

for convenience may be made 50 hills lonrg, 2lant row

witn corn frow ear Fo. 1,

)
~

row .0, from esr 0, 2, U

row 50 hills lonp is plunted fr @ oeach cor thet is to

To.is net-cd ceonsists in »Hlatiry €0 Kills or rore in n

rrop=srly cirecxed fror: encin of 100 or rore carefully ¢

bR I
vii s

eer:, ecrs nelns srnelled lergthwise, and hell of

regorved, <the «adspbtetion srnd sieldins r£oility of th
ar: foand in this toct. The rarment esrs fior gevire
“irkest sislders sra vlented bthe sace i yvoer inosn in

The rows

To. 1

srtil a

he tosted.
arxed rows

elected



plat cod rmlticlied for gevnerel distribusio:

P

e e . s
Serniaction ana 12tvou O cesting,

tnougn tne seed corn nes vern sz2lected fron tne field
end stored :sroperly vet no one mous theat it will prow, o
it is very importent to heve the germinction test of esch enr
of coin to bz plantzda., There is o sayins "lest, don't guezs”
bectuce eruarience hes srown thet it is imposcinle to surely

distiugnich, b, ontward npuvearance, vetusen enres of ~ocd fer-
minesion and ecars of Tow vitelity., e only cccurree method
is testine in the verrinasor,

‘There ore two corp.on snd girmple metrhodes of moixing separ-
ate ear tests, Thno2se are vy recns of the Saw-dust 30x eond
ang 2011,

The 3aw-dust Zox tastor: Construct 2 cguers hox 2 ft,

ny & ft., Z inches doep., Cubt pilzce of w ite clothn to fit

end nerg off in centoer ~cith heavy leeod cencil & squere 207

-1

hy 20", divide into 10C scuares 2" by 2", Ilunosr uooer
square 1, 2, 3, 4, o, 6, 7, 8, 9, and 10 at the top cnd 12t
side row 1, 11, =21, 31, 41, 61, 61, 71, 61, 91, 21lnce oue
ioen of sawdust molutened in worm wet:r 1o bottom of the box,
pacz firrly »nd srooth evenly. !oisten merged cloth nnd spread
over saw-dust on nox,

umber e~rs to ve tected ond place wrere trey will B2 in-

digturhed, Teie six koernels fror eeor bnepin ing nenr butt ond

turning ear gli~ntly acs each ear texing 1ot nerr tip., ITlrce
£eimels in gausre umhered to corregvond with ecr, werm foce
s toward the voticm of box. hen nll squares nve filled,

cover wWith moistened clotn 22" »: 22", A third cloth cronld b

o
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sprand ovar the bHox cnd 11" of noist sew-dust spreni over top
ovenly. Tas.n2ct aofter 7 doys end roicston 1T nacescsry., “Then
“he test is reed, to rend, roll bocs uprper clotn, rerove saw-
dust and ceratully rerove cloth over ernels. ‘2rnels from

o

"s snoala gnow vicorous spro it end root developrent,

-

good er
lernels wilich £211 So srrow or wiion wmroduca werrZ gnrouts or
roldy svpreubs, core fuon the enrs uvit for ge=2d end tre enrs
correxnording to treir nurers should be discrrded.

Thn ey 3211 Taster,

H,

Cut cloth 1 to strirs fiv: feet lorgs sud tzn inches in

width, 'isect lengtnwise with he 2neil line.s Teginning

o]

vy

‘.
P

e

ehoat 15 inches from cnd draw 11 croes lines at right englzs

to center line, 3 irches opart, lumher sprces from one to ten
on ucper side of “ine ond 11 to 20 on lower gide. 3Select and
rnuriher ears to be tested., Demren cloth and lay out sroothly

on tevle, Xerove 6 ernels from different parts of the enr

0. 1 end vlace gemm side up in space To. 1, tiv gointing in
sem2 direction., “roceed with esmsch enr in liKé nenner, “'hen
spaces are filled, roll carefullv 80 as not to displace kerncls
and tie roll eroand canter with strine. DIlrce each roll rs
finished in bpuciict, cover with lukewnrm weter for seversl
hours. Drein and cov:r top with d=mp cloth, snd ti:en place

in warm room. [fter goveral doys noisten with wrorm weter, On
the 7th d~y test is usually vz 4y to resd, 70 rend the test,
unroll cloth carcfully on teole and study wernels in ench syuere.

Discard ell enr:; coryesgno.iding to soueres shLowing desd Lernels

wnich produce werit Oor moldy sprouts. 3ove for plenting enrs



with kernels s:owin- strore sproite nnd roots.

Conclusion.

srectesrt conbrollesl: fectors in corn

1. /ell bred gend--bHazt na»tea to locrlity.

2. Tertile soil.
L. Jrainnce,
Be Time,

Ce I'OMiur=23,
D, Lesumes.in rotrtion,
e LVaile: ale puo\:ph\_te.

N

cred szlection

L. T=lect mnturo corn in field from iealthy stalus
Be THOor2 on racks in vell vaentilated place,

Ce Av0oild snlactine eors ghowins nich desree of
starchiness, )

3. rropar

4, "roper testirg,

Ly 128t siv iernels from ench err,
. Jiscrrd diseased nnd wesk cseriinating esrs,

Ce Plant only; strongs healthy eer as snhown by tect,.
5, Jroper plontinsy snd cultivetion.
Frepars zood seeia ned,
%o Jlent creda soed,
. Flunt esrly,
_revent weced growth,
. Cultivatz ghallow,

@)

!
3

SR Ne!
L ]



Origin and generrl distribution.

The soy beern is & plent o arcizat caltivesion in Chine
and hes oasn one of i steple ¢rogs in cointrel and rnorth
Ciline, certicolnrly ia the thi=z» eocSern provinces of l'sncrurie.
It is generally belizved that this crop wns orisinested in China
and tnen it wes introduced to Indie, Jeren, and some otirer coun-
tries in the easf. Tie soy hern has been well distrinuted over
. :
all sections in the repudlic of China., It is A crop gro.n with
corn togotner in slternnte nills and sometimes it is erown nlone

in trhe field, This is th=2 rost imcortent crop in !'snchurias and

9

it is #sro M only for se=2a produaction,

201l rnd clinntic sdapteotions.

Tre 30y bern wiil grow on 2ll .clas-es of ordinary well-
¢reired soils. They succeed on send, silt, end clay, but the
best results are ootained on losms. {0 account of their re-
gsistence to the drourt and nent, soy veans may bhe crown on

gendy soils ond the soils that ore sorcewias scid, but they do

(]

best on s0ils well s .lied with lire and nre well adented
corn soils.

50, bezns are adn.zed to ¢ wide ra:~e f the clinate,
doirg well from centrsl Cninn 2nd fer north. in . enchuria., “mis
crop is wrrticulerly adnoted in rorth Crin., escecielly in the
three eastern provinces., They will witnstond « erreat desl of
noicture in the soil, bhut .ill not thrive where wrter strids
on the 1lsnd for = congsidersole tire. OCn the other rond, t e

-

£0y bern is decidedly droutnh resistont,
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Varieties.,

~
-l

Ther2 sre o rrens mumber ol verieties of soy odenns grown

in Crnina, ous thay eore divided orly inSo three classes nccord-
in# to color, jeliow, ~r:2, =na wlecik. Jrhe yellow is further
gundivided into the Crninman or ound (old=an “ern, the Pairei

or mit» =rye»mro., so nerzd from the wiitenees of the Lilun or
scar rergeine the point of =ttachment to the pod, ~nd the "=2ichi
or “lacx ‘avel, 80 c¢'1lled from the deri bHrown nilum. “he groen

benn,

aich is the ssme as the yellow orie in shaps nand size
out differont in color, hes too sub-varieties, the orne heviug
a green suin and y2llow intarior, rsnd the other veivy green
both inside end out., he bleck bern or eitou hias three suh-
verieties, the [Tawutou or lrree blecs beern, heving black sdgin
end gra2n iluterior, the Yisno-Tutou or srell black been, the
irside of w-rich is yellow, end 'ien- "utou or flat olrck besnu
with yellow inside., +tnere is also & great nunber of suv-species
differe: tioted from each other by comne ninute peculiarity.
These verieties ore nll best ndruoted in the three provinces of
llanchurin, ac we2ll a. other wuvrrts of CThine,

Partilizers, wmenures, and rotetion,

The soy hean is en irportant factor in the oroduchion of
reofite0l> crops bectuse it ern grow on sny soil, help to solve
the problem of protein feed of peoprle and live stock, nond also
cerve to reaintain enmdevon increnze the nitrogen sunoly on the
form., Trhe oest resnlts of crops c'n ne secured on following
soy bean rotation. .o by growirp oy wvwerns, not orly is it

possiole to grow »n velusnle leguninous crop to be uced ss fead



for stock, nut, i1 direct contrast to ron-leguminous crops
of s1ell grein as wirent, oots, end barley, the crowins of then
ig & direct bereflibt to tie soils., In Chine onl; neonures ond

earth conrosts fr2 us~2d rnd v lied to soils ren they &rs

&)

neceaed, ine spolicavion off fortilizer to the soy nern crorp
orn either fortils or hienly forvtile .+ nd is ususnlly not very
profitanle, _~ut o2 poor lend, good returns will necxrly slweys
follow =~ li~nit =p licstior of 100 to 150 pounds .er acre of
acid phosphate, or a2 light drecsine of © or 6 loads ver ncre
of stable nenure., n2en soy benons follow corn, a= ig freguent-
ly the case, the; seldom recuire direct application of fer-
tilizers., Laond in condition to produce good corn will usuelly
give cood yields of soy veans. ''he aoponlicetion of tre nitro-
gcenous fartilizer is not necessary as soy benns.like other
legunes csaimileate the free nitroren of the «ir, but phosrchorus
or.d potassium are reaouiresd in abundance. In case the »otash
cannot bhe owntsined, thrs ncid vwnosuhate mey be used ~lone to
good advantage. 1t is acdviseonle to worx conmercirl fertilizer
well into the soils before plantine ond good results are usunlly
+

ontsirned oy op l7ins quite sul’ ici=znt lirne to tne soils 50 in=-

crzase the yield of soy nerns,

]

he soy bhesn nay de comdinad sdventsceously in nens syshen

(7]

of crops rota:ion, It is especinlly edrpted O sh0rt roteiicm

taxing either an =2rtire season or = wvart of o sescon following

oy

ore grain ¢rops. ctince soy berns con 2ive more yield of secd

o]
(¢]

[O]

production and the cash vrlue of ths seed is sreat co it i

csufficient to encovra. 2 crowin: the besns at oue of the nuin
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crops. .ren the2 wodle sesson is thias devoted to so07 bdeans,
they rny tnge eny in o rotetion systam wrere corn srd obier
grein ¢c'n ve us2d. ‘he smnll ernins mey follow soy beesns ond

s

s0il requires ttle

C

L0y henn c¢cron rFeneres

yv- =
viinelt o

erain cro

boens, wrecd, ond niillet is
tiniez it is el in rotosion

> 4- a

r

a,

crop of soy

F

nre tion

ara

a

'v"

117 is srown bet.e:n tuo smell

4
v

A

ndl rice. rotation of corn, <oy

20T 3=

~recticed in sore snheticuns,

v, willet, cowehia,

il sorma otoer ceraalas, owevaer, sc7 aerns uwoed in ghort roto-
tion wica gnell ~reia nsuelly ¢ives the Hegt resalts,

50

heceuse Sn2/s ¢'n ~row this cron a7 £i21d of Sheir fern in any
section of tha coantr,s. fris is n2eruss tae ¢0il hng eolrenayr

s

nezn nesurelly inoculs ted,

ba thorouy ly laoculsbed 1t

Lne crop

T
[V

Len

Q

teris ver ic

P

crtificeinl inoculevion

507 nzens wWill niexe ain 1q01

&)
e8

the bacteria sre vresent in

sacn ¢ose Soe Citro-on ic b
tunet:ly neturel iaoculstion

s

of Chins wnore tr2 s0y hernvg
country it is advisrnle to

vz directly from bHhe soil.

‘or country &0y nesns groull

n t eir proger nibtroren fixins bac-
growa in trhe fisld for tho firct

o0 ot Lind usuclly is nicessery,

-
L

v

} 1

arent growtih in rost soils unless

the soil. Tne lsck of 1inoculesi on

nale or greenish y=llow color of

cive good resulbts, “ouwever, on
sreteria er2 not cricsomt, nubt in

occurs thrournout tie socti

grov grow extossively, JO0r o nel
soculate £e woil Tor rrovin~ 0 1u



VT C0n, 2oera ghirae v Sho
the girmlost waive Hy o She jure
of crne of epilicetion, incdy ov
tuir-w, eliviyebtice o ¢r e OF
Aisersns, ord Sro 00w TR |
tre voro crecticoale 7 o7 ovvi
“ne opure cultara eressiore on

a

o sunstaoeca in

(¢}

Jelly-1ix

nger,

™ )
‘he (OB

treetnent

1o one s'.ould " sitete to use it

waste of tine. rfirs jelly-

the not:la oy etridias tne

e

ohoile toe corterts 1mt0 an epyro
rmiy thorowrnly, rincire out the
boctaris are on bthe ¢mrfres of ¢

LU

-
dg ¢of irocalesion,  Onoe of
. dean o - - Pal LR : - 5 -
alhuwr e rateod, icoils hoces s

oileniliity cf thy ralioonle cil-
lnbtroducin: =224 cend ovd vlens

venaess, toe oure culturas

ficell s ivoculetive » finld,
rassnt oere in B forrg; o

liguid or i s0il or nucxk,.

C

¢i1lture is 0 simonle thet

7

or fesr OFf difficulties o

likxe mnss is »roien up in

. N P
eoningt the veln of the nrnd,

pricte gurntity of wrter ond

hottle with the waetzr, The

.
r.e

Jelly-1liize ¢ubcteoncs

b2 warz 50 rmix 1t thoroushly vith weter, Tuoe tmiount of wetow

noed choild b2 enouch to reiston the seed, varyine of cource
\

with tv2 ncbure and size of the geced, Cenerclly nenrly o

> .y Loy 2~ - . Y,
of vintor 1o onouch,

pint

on « srooth floor o ¢re ind o

a
[

is too roist, =~llow to dry in
to observe in uging tie culture
Jdeep 1 a cool, roist place, Do

a vood suspension vafore ecddins

Y]

Do not try to sow when £00 moigst

tre culturs over t-c seed

nd rnix the seed well, If it

shed; prlece, I0ints necessery

“ra: DO nobt izeep too long,

the

o
<

teriel, Iuve
t oroughly’

end d0o not expoce to sunli-nt,
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soll o 0uld oo s

fror. grions
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since brieht sunlicrng

hog hean 2acececsful if

y2ouaad 21 it i1s robt convenient to securs
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io dissolvzd in oo wuart of webor sna thon
nel of g=22d w.ich Prs nean spreed out on
gsez2d 1s snovzled over s0 trhebt the zlue

" ose2d,  4Lhout o guntt

1 on soy oeen field where

the roots had en #2ourndence of nodules is sprinkled over the

seed,

the pure culture matrod

of

out inoculation,

the air snd conrnot reke their hest developnent.

it prodace its crooer oeoneficial effect in

tility of t-e coil.

.,

securing the calture
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Therefore, inocul

successful., IHowevear,
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i< revw to the ¢0il,

frenarstion of ceed ved: The rrapar-tion of soil for
the oy heen is gimiler to that for corn or othner cultiveted

cro

25,  "he lerd should ne rlowed esrly, drep, fitted, ond

v

then herroed ot frequart int2rvsls until vlantineg tive, Cloy
g0il eronld he cleowed in the fall ond in the earlys svrine

and nade s00th by the drae and the packer wnile on
lisnt sand; s0il or extrencly he2avy soils sprine plowine is
preferasle, un well-drnined cley loams snd sandy lo-ms, fell
end sprine plovinrs <re ecuolly s<tisfectory, o well prepered

seed bed= «e2p wWarcds dovn otherwnise the, ave lid<ely to choke

w

oat the youns plants,

Tirme of plenting: 350y heans mey b2 sown during ¢ period
e~ tendliny from enrly sorine antil mid-sureer, da2vendine lerse-
ly on the lestitude and the use to b2 made of the -rop. They

.

ara encily injured by the roct in the s»ring. “hey come

1, 1

through the vround slowly end grow slowly in cool wenth

=)
[&]
=
.

cotring ic geined »nd freguently much 1s lost oy plenting too
early. It 1s cormon prectice to plent soy neans nfter corn
plantine is completed, It is helieved thet ecrlier planting
than is corronly practiced would ove Detter, provifed the soil
is reerczonahly warm. owever, time of plenting ill very for
differvoent locoalitins »nd diffaerent sensons, depending on the
contitiors of the go0il «<nd length of zrowine season., For g¢reain
the best tirne is anout trhnt corn planting vien the ground hes

oecome thorougrly wrrm, The plents will tren start qaickly
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and make a rapid growth. S;nce the plants grow slowly in cool
weather, there is ordinarily no advantage in planting earlier
than corn. In lianchuria planting from liay to the end of June
is usually satisfactory for seed production. Do not plant too
early and too late to be injured by .frost.

Depth of planting: Planting soy beans in drills so as
to allow the cultivation is the most successful method. In
seasons of abundant rainfall, planting in so0lid drills has
produced good results. The distance and method of planting
will depend upon the use which is to be made of the crop.
However, in China there is no drill being used for planting
this crop and the only methods are by jeans of a seeder and
dropping by hand. ™When soy beans grow with corn in alternate
hills, it is planted by hénd and when growing alone in the
field it is planted with a seeder. Soybeans are grown only
for seed production in China and the distance in rows from
28 to 32 inches apart snd with plants every 2 or 3 inches
apart is best.

This crop has been made in good use as hay crop in the
United States and therefore it may be worth while to mention
what the soy bean ic grown for and the method of planting.

If intended for hay and green mmnure, the soy bean
may be planted by drilling in rows of 28 inches apart, using
ordinary grain drill with the cup open the second, sixth, and
tenth, so that they can receive occasional cultivation. But

if the land is quite free from weeds and there is sufficient

moisture to carry a crop which is to be used for hay, a large
yield and finer quality can be secured by broadcasting or by
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drilling with the grain drill all holes open and drill rows
seven inches apart.

For ensilage and hogeing off: 2 special soy bean attach-
ment should be used or secured for corn planter if soy bean
is to be grown for ensilage and hogging off. This is because
to sow corn and soy bean with even stand and to make a better
crop for hogzing off. The attachment should consist of =&
separate drill and.grain box so that it is not necessary to
mix corn and soy beans. For ensilage the best way is to sow
corn and soy beans separately and mix the two as they are
put in the silo.

Rate of seeding.

The quantity of seed to be sown to the acre will necessar-
ily vary somewhat according to the size of the seed and the
purpose for which the crop is grown. ™When soy beans are plant-
ed in rows 28 inches apart for seed, it will require from 2 to
3 pecks of seed per acre. 'Then sown for hay byAdrill it will
require from 5 to 7 pecks Qf seed per acre. If planted by
broadcasting, at least 2 bushels of seed should be used.
Cultivation. A

Under favorable conditions the soy beans germinate in a
few days and cultivation should be begun as soon as the seed-
ing plants appear. One deep cultivation may be given, but
afterwards the cultivation should be shallow. The soy bean
readily responds to the good cultivation and requires sbout
the same number of cultivations as corn until the plants be-

gin to blossom when they are grown for grain. Usually 2 or
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3 hoeings are being meade by the farmers in China and general-
ly a ridge is formed for this crop as for others.

Harvesting.

Soy bean for seed: ‘"hen the soy bean plant is nearly
matured, the leaf begins to turn yellow and drops, and before
all the pods are mrture, the leaves, except in a few varieties,
have all fallen off. In general, the best time to harvest is
when about three-fourths of the leaves have fallen and most
of the pods have turned color., The plants should not be
allowed to become too ripe because the pods will shatter and
much seed will be lost. The method of harvesting this crop
is cut by hand with sickles and this process usuelly is done
in the morning, but if large acreage of soy beans is to be
harvested, the modern mowing machine and grain binder should
be used. The soy bean has been grown so extensively in Man-
churia and the new machine for harvesting should be used in
order to handle this crop in good shape.

The soy bean for silage and hay.

It should be cut when well podded several days later
than when cut for hay. One load of soy beans and two loads
of corn will make a good silage when they run through the
ensilage cutter at the same time. For hay, the soy bean
should be harvested bétveen pod formation and full develop-
ment of the seed and before the leaves have turned yellow
and dropped off because at this stage of growth the large
yield and the bést guality of hay will be obtained. The hay
is cured in much the s~me way as a heavy crop of clover or

alfalfa,
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Threshing.

The ordinary grain separator can be adJusted to thrash any
bean successfully, but as equipped for small grains a large per-
centage of cracked beans will result. The chief cause of split
beans is the high speed of the cylinder, which can be reduced
at least one half, but the speed of the fans and the other
parts of the separator should not be changed. The beans may
be threshed with little split if proper adjustment could be
made to the ordinary grein separator. Special bean separators
of different sizes are now on the market and these machines
can do clean hulling and split practically none of the beans.
“herever a consideranle acresre 0f soy beans or other beans
is grown, such separators are satisfactory. The method of
threshing in China is by means of a stone roller and no
matter how many acres of soy beans are to be threshed this old
method is still in use.

Storage of seed.

As soy bean seed spoils rather easily if not properly
handled, care should be exercised in curing and storing. After
the beans are threshed, they should be spread out on a floor
to dry and then they may be stored in bins. The storeroom
should be dry and have s free circulation of air, but most
of the soy bean crop in Manchuria, after threshing, is put
in bags and ready for market, so the farmers do not store
this grain as for the others.

“nemies.

In general it may be :said that very few insects do cuite
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a bit of damage to this crop. TRabbits are most troublesome,
as they are fond of soy bean plants and have been known to
destroy considerable areas. Caterpillars and black blister
beetle also do a little damage, but in conclusion insects
are not serious to the culture of thrhis crop.

Uses and importance.

The soy bean seed has been used for feeding live stock
in China. It contains from 30 to 46 per cent. protein so its
feeding value is very high. In feeding hogs and sheep, it
may be fed whole, but in general it is preferable to grind the
geeds. Soy bean seed mixed with corn or kao-liang and then
sround together into mash givés best results in feeding live
stock. Soy beans also have been used as & food product in
China. In the United States this crop has been grown more
for animal feed than anything else. Of course it is a new
crop in the Tnited States and the people do not commonly
xnow the value of this crop especially for human food. The
0il of the soy bean is valuable and it can be pressed and
used for other purposes, but the feeding value of the by-pro-
ducts such as 80y bean meal or cnke will be nearly the scme
so far as the percentage of protein is concerned.

Soy bean meszl.

Soy bean meal, from which the o0il has been removed by
preésure or extraction with solvents, hss become & product of
considerable importance. Tre 0il finds & ready market for a
variety of uses, and the meal or cake left after removal of

0il is sold to stockmen for feed and to farmers for fertilizer.
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In llanchuria there are large numbers of soy vean oil manufactur-
ing companies. Aside from large quantities of 0il and bean
cakes being used at home, the 0il is used as a lard substitute
for human consumption and other manufacturing purposes. The
cexes are used for either feeding animals or as fertilizers.
They are 2ll exported to Furope and America. There are two
methods used for obteining the o0il, the one by hydraulic
pressuré, used chiefly or entirely in China, the other by means
of solvents. 3y the first method the beans are erushed into
meel, treated with steam and then subjected to pressure. This
method leaves four to nine per cent. of oil in the cake. In
the second method the beans ars crushed and ﬁhen treeted direct-
ly with a solvent, such as benzine, vhich removes the o0il. The
solvent 1s separsted from the 0il by distillation and used
again, The odor of the solvent can be entirely removed from
the meal, lesnving a lieht colored product .ith only one per-
cent. of oil and forty-three to forty-five percent. of protein.
Soy bean oil.

The 0il is being used extensively by paint manufacturers.
There has been o large quantity of tris o0il exported from
China to Europe and the United States. It is used in the
manufacture of paints, varnishes, linoleum, and s ap, and is
also being refined for use as & saslad oil and lard substitute.
In China it is used for cookine vegetables for food by the
common people. A large quantity of this oil has been exported
from China every year, but the people do not know much of its

uge in the western countries. The only thing they know is

that there is a great demend in the foreien markets. The
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greater the demand, the more o0il mills will be opened, and
the more the mills, the riorc demend of soy bean seed. In this
way soy beans will become an irportant crop in Chins, especial-
ly in Manchuria,

Uses for human food.

For many centuries soy beans have been used as human food
by the people of Chins and some other countries in the esst.
The soy bean forms the chief source of protein in diet, supple-
menting rice, which is so extensively used and contains a great
excess of carbohydrates. The people keep little live stock
and eat but little meat. They believe it is the part of econ-
omy to eat vegetables rather than to feed them to live stock
or animals and then eat the animals. Of course the 1iving is
far different between the east and west. It does not mean that
the people do not eat meat nor that they cannot afford to my
for meat for their deily food. This may be true among the
poor, but even the rich still eat more vegzetables with or
without meat in cooking becsause they believe that the vegetable
is a more desirable and valuable food for human beings. The
whole bean is not used to a great extent in China and the
veople do not eat the beans in the way the people do in the
United States, for example, baked beans, etc., but what the
Chinese people eat are the food products which are msnufactured
from them.

The principel products are Soy Sauce (IZiang-yu), Bean
ilk (To-chih), and Bean Curd (To-fu).

Spy Sauce: Soy Sauce is a dark brown very salty liquid
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with an odor and taste suggestive of oeef extract. It is used
for a flavoring in cooking. That is why the people in the
United itates are so fond of Chinese restaurant dishes because
the characteristic flavor of "Chop Suey" is more or less due
to 5oy Sauce, which is an essential part of that dish. MNany
people think that Soy Sauce is indispensable to an oriental
Kitchen and it may be true in a certain poinf, but not exact-
ly so, because many people in China do not use much Soy Sauce
at all. It is not used at every meal every day. Though it
is common and is used in large quantities, the food value of
this sauce is only very slight. The people use it for flavor
and taste only when good dishes are to be cooked. There are
two kinds of sauce. One is commercial and the other is home
made. There are different grades of =0y Sauce. The way of
making is the seme, but the cuslity is much different. Two
parts of soy beams and one of wheat are used in the commercial
manufacture, but the home made usually uses soy beans only.
The soy beans are cracked and then soaked in the water with
a sufficient amount of salt. The soasked beans mixed with salt
are put into a big can with its opening covered and allowed to
ferment, The process is from one to two years long. The homr
process is about one year. The liquid or salty water is boiled.
It is first yellowish brown in color and after it has been
boiled a couple hours or more, some onions and a bag of pepper
and flavorings are added, boiling until it becomes dark brown

in color snd of a desirable guality.

3oy bean milk: This has not been used to a great extent but
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it has been used as a drink instead of milk in the morning.
There are sore manufacturing companies in some of the big
cities making tnis milk for drink., The way of making this
milk is to mix finely ground soy beans with about ten parts
of water and heat near the boiling point for fifteen to thirty
minutes. An emulsion is obtained which is remarksably similar
in appearance and properties to cow's milk. Upon standing
for a while the particles of the mesl will settle and the
liquid can be poured off. The liquid remaining in the residue
can be separated by pouring the mass into a cloth bag and shak-
ing until the liquid has run out. If allowed to stand quietly
the filtration is extremely slow., The liquid thus obtained
has a yellowish white color., It is 2 permanent solution with
fat, protein, nnd other material. It does not "settle out”
on standing if fermentation is prevented. The composition of
this liquid is about as follows: Protein 3.7%; Fat 2.0%, |
Carbohydrates 1.8%, Salt 0.5%.

Bean Curd: This product has been consumed to a large ex-
tent in China. In the cities and towns it is sold every day.
The soy beens are being roue ly ground and then sosked in water
for about ten to twelve hours and crushed between millstones.
The ground material is then boiled with about three times its
bulk of water for sbout an hour and filtered through cloth.
The filtrate is white and opaque, having somewhnt the appear-

ange of milk. This filtrate is then boiled to a high boiling
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point and add the mother liquor obtained in the manufacture of
salt from sea water, which contains considerahle magnesium chlo-
ride. The quality of the curd is dependent on the amount of
mother liquor. If too much is added, the curd will be too hard
and if too little the curd cannot be pressed in o form which
con be handled by hand. The amount of mother liouor used is
determined by the appearance of precipitation. Yhen the curd
is formed it then cen be drained and pressed, It is palatsble
when snlted and fried. 3ometimes it is eaten frozen. These
are the two kinds of bean curd commonly consumed by the people.
There are so many ways of cooking it either with vegetables,
sea food, fresh or salted, or with mesat.

The composgition of the products is es follows:

Water Protein Fat N. FPree Extract 2sh
Fresh To-fu: 89% 5% 3.4% 2.1% 0.57
Prozen To-fu: 18,7% 48,57 28,56% 2.6% 1.77%

Soy bean straw,

The strawv obtained from threshing the soy .bean for seed
is a valuable feed for all kinds of live stock. But in China
it is used mostly for fuel and very little is used for feed of
animals. Of course, this straw cannot be so good as clover or
alfalfa hay, but it is better feed than corn stalis which are
used extensively in China for cattle.

Methods of improvement and the future development of soy bean

production.

Soy beans have been grown in all sections in China, per-
ticularly in lianchuria. The three eastern provinces are noted

or their soy beans which are the chief products and main crops
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grown there, It is a good cash crop bhecause the demand is so
great in the market. Soy beans are grown more in the three
provinces because of their best adaptation to soil and climatic
conditions. Illarket is also an important factor which encourages
the farmers in those sections to grow more of this crop because
there are many soy bean 0il manufacturing companies there. The
demand for soy bean seed is so great and no matter how big pro-
duction is horvested, the market is slways good and the farmers
can make a big profit. The farmers do not know anything about
what becomes of the soy bean s80 far as western market is con-
cerned. They only know the market in China, so the greater the
market demands, the more soy beans they grow, The future devel-
opment of soy bean production depends largely on the lands in
l'anchuria because there are so many acres of lands in those
provinces which are still ancultivated. The three provinces
of Mukden, irin, and "eilung-kiang hrve an area of about
365,000 square miles, equal to that of both Dakotas, linnesota,
Nebraska, and Iowa combined. The soil is fertile and the cul-
tivated acreage possibly is not more than two-thirds of the total
area., Up to this point it is believed that the possibility of
the future soy bean crop in these sections will be great if it
is properly developed and the cultural methods improved. There
are about 18,000,000 people in these sections snd the popule-
tion is not so great as compared with any part of China Proper,
but the population is going to be greater and greater as so

many people in central and southern Chine are moving there

every year. This means that soy bean production will be greater

[ 4






-109-
because as more people move there, more lands will be cultivated.
The bigeer the acreage under cultivation, tre bigger the produc-
tion will be. 1In I'anchuria some big farms are found of from
one hundred to several thousand acres, but the lands of some
big farms are not all under cultivation. If a farmer owns one
to five hundred acres of 1lsnd and re is expert in farming with
some help, he certainly c+n maxkxe a profit every year under the
normal conditions. 211 the farm work is done by hand and more
crops -ill be obtained per acre where the farms are smaller,
£11 the big farms mostly belong to the rich people and they
know nothing snout forming and have a hard time to hire any
man to farm successfully, and the result is a failure and the
lands are no more cultivated. 'That these big farms need now
are scientific farmers who kxnow how to manage and to cultivate
those fertile soils to be productive lands., Of course the
labor is cheap, but to cultivate big acreage of farms such as
in llanchuria it certainly will pay to buy modern farm machinery
which is effective and economical. The tools, such as plows,
cultivators, drills, planters, binders, and some other ti llage
implements are adaptable to the conditions of those sections,
The gas engine and machines such as tractors and threshing
nachines are not suitable to the present conditions because
the gas costs too much end does not pay for its return. How-
ever, the threshing machines will be profitable to the farmers
in Manchuria if they gros big acreages of soy beans and wheat,
liorge-power farm implements will be adaptable with the cheap
labor to the conditions in China. '‘ealthy land owners, of

ourse, may have capital to run a big farm by buying modern farm
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machines, but they lack knowledge of negriculture and even the
men they hire may not know about farming. They may be good
workers, but not good managers. It is the trained men in
agriculture who will be successful. To cultivate that big
area of land in those three provinces it is a matter of =all
the farmers who go there to farm and make their home there.
llost of the farmers are not rich and they can hardly afford to
buy any modern farm machine ihich costs too much. 5o the best
way to do is to havs men trasined, knowing the gonditions in
China, who will design types of farm implements similar to
western plows, drills, planters, cultivators, etc., and sell
them as cheaply as possible. This is one way to help farmers
to do better work and to cultivate more land. The aim of farm-
ing is to raise necessary food products for human consumption
and the future development of lianchurian agriculture is to
cultivate more land for big production of soy bean and other
créps end to help farmers to make better profits. It is not
the matter of few people to buy farm machinery from foreign
countries, but to improve the farm tools and manufacture them
in desirable and workable types suited to our conditions. 1In
this way the poor farmers can buy the farm implements cheap
and do the work quickly and effectively. So the big area of
land in Manchuria will be all cultivated and more production
of soy beans and other crops ..ill be obtained as a consequence
end every man will have work and food. -Since 80y beans have

so great a demand in the market, the production in the future

will increase with the increase of acreage of land cultivated,
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and the methods of improvement. The soy bean has many varicties
grown in China. One variety in one section yields more bushels
to the acre while another variety yields less in another section.
This, of course, has more to do with varieties as well as soil
and climatic adaptation, but the main trouble is that farmers
lack knowledge in varieties. They are too careless in seed
planting and sometimes several varicsties grow mixed in one field
and thus ceause an uneven maturity of this crop. Therefore, on
farm practice the methods of improvement should grow the best
adapted variety to local conditions, nhave seed selection, grow
pure strains, and have better culture in preparation of seed
beds and clean cultivetion. The methods of breeding of differ-
ent varieites should be worked out by the government or provin-
cial improvement station, end this station should have variety
tests and inform the farmers to grow the different varieties
best adapted to their local conditions., The standardization
of soy bean crop is very important, especially for export.
In conclusion, the improvement of culture and seed is to get

the right man to work out the problem of sgriculture in China,
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SORGHUII OR XAO-LI:LNG

Origin and general distribution.

The Chinese name for sorghum is lgo-lieng. The origin
of this term no one crn say definitely, but literally it means
"tall millet". The term "ZXao" means tall and "Liang" means
millet or grain. These two words combined form the term or
rather the name which is a leading variety of sorghum in the
United States.,

It i+ a cuestion whether or not the laoliang crop plant
was originated in China. It is the belief of the agricultural-
ists in the United States that this crop was originally brought
into China from India. However, it was orignisted in the east
end is 8 new crop in the United States introduced from China.
It is an 0ld crop in China and it received the first cultiva-
tion and was planted along the Tsung Ming Island, near the
mouth of Young-Tze River when the early Chinese settlers
settled there. It is an easily cultivated crop, but it was
not grown very extensively. ILater as the people moved north
and they found out it is good for the climatic adaptation as
the growing season is short and it is therefore a profitable
crop in the nar th, It is most abundantly grown and becomes
highly important as a staple crop on the farms in north Chins,
especially in the three provinces of Manchuria. This section
is level or a great plain area and the soil is fertile. The
crop grows more in north China because of climatic adaptation,
length of orowing season, soil condition, snd moisture of the

soil.,
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In general, the topography of the Republic is & series
of elevated mountain rances and plateaus in the centresl and
western jarts, declinine gredually ecstward to a bro-d and
fertile alluvial plain of low elevetion. This plain has such
a gentle gradient as to make part of it subject at times to
disastrous overflow rnd consecuent femine. The Imo-lieng
is grown more or less extensively over most of the eastern
half of the Republic.

In China Proper, they are found from Yunnan, which is
the most soutrnern province and a2d joins Tibet on the south
east to Chili in the north and thence south to Shantung and
Cheking. They appear to be found only rarely or not at all
in the southeastern alluvial provinces from Fukien and
Ziangsi on the esacst to Xwangtung Xwangsi on the southwest,
These provinces comprise part of the great rice growing ares
of China. In general, the Tao-lisngs are becoming increasing-
ly important westward in the piedmont areas up to the pro-
hibitive elevations and northward with increased latitude and
shorter senssons,

Xao-liang is cultivated generally throughout central and
western Chins, but not so extensively as in other parts of
China, notably the three easstern provinces of I'anchuria. It
does not mean this crop cennot erow and yield well in centrsal
and southern China, it is too expensive to zrow this crop there
where other valuable crops, such as rice can dring more pro-
fit to the farmers, thet is, the success of farming depends

on the crops grown with their nest adaptation. 1In north
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Chins the growing season is short, rainfell is less, and
usually the drougnt occurs during growing season., Hence
this crop is better adapted there,

Adsptation to soil and climate.

Sorghum or kao-liang may be successfully erovn on soils
of rlmost r~ny character provided trey are reasonsbly fertile
and well drained., Cn account of its deep roéts, s permeable
subsoil is desirable. These crops are strong feeders and
excellent drought sisters, wrnich gualities often cause them
to be grovm on the poorest land of the farm. Yet it is true
of sorghum, as of corn, that the return in crop will usually
be proportionste to the richness of the land. =orghum or
Za0liang feeds more decvly than corn snd, moreover, it heas
greater power to gnther food in the soil and subsoil, Good
crops of keoliang may be grown on land too low in fertility
to produce crops of ccrn. The best soils for sorghum are
free-working, moist, sendy loams, under-laid with a porous
clay subsvil, rich in the elements of phosphoric acid and
potash., Mumus soils are good, but not so good relatively
as for corn. Hard clays lying on harder subsoils are cuite
unfit for growing sorghum.

Zao-lisng or sorghums are adapted to regions having a
warm sumrier climate. The enrliest known varieties will
mature with three months' warm weather. No degree of summer
heat seems too intense for the sorghums, but they are easily
susceptible to injury both in snring and fall by even light

frosts. So the regions of long, cool summers are of 1little

v:lue for sorghum. In general or .ith a few exceptions,
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the climatic adaptations of sorchum are nearly identical
with those of corn, Lao-lian~-, however, suffers less than
corn from intense heat, irsufficient soil moisture, often
remaining fresh and ereen when corn is completely destroyed
or remaining semi-dormant durine cshort periods of extreme
drought end arain growing with the advent of favorable weather.
On these accounts, this crop is e=specially well ad=pted to
agriculture in semi-arid regions.
Varieties.

There are three common well known varieties, white, red,
and brown. Cf course there are some other varieites, such as
pink and so on. The farmers call them white if they look
white and red or brown if they show more red or brown color.
The yields of the different varieties vary a great deal. This
has to do with the climate and fertility of soil conditions.
However, the white and brown varieties generally have grown
bigeger and stronger stalks than the red ones. The genseral
belief of the farmers is that the red varieties are more
adapted to drought resistance and in fact they have smaller
stalks and have lower recuirement of moisture. The farmers
like to grow white and brown varieties under favorsble con-
ditions because they yield better and are better for human
food.

Pertilizers, manures, and rotation.

It is customary to grow kso-liang w~ithout fertilizers
for it is surface feeder and will respond to Judicious fer-

tilization as readily as corn., The character, amount, and

~ethod of application of fertilizers are the ssme &s for corn.
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The application of ferm menures is the only means to add to
the fertility of the soil in China because commercial fertil-
izers are not very commonly used by the farmers,

This crop is not very good for rotation with other crops
because crops like wheat or oats, which make much of their
growth during the fall or early spring, are most likely to
suffer when grown after kao-lieng. But late planted crops
like corn, cow-peas, soy beans, millet, and sweet clover,
wnich mnke their grertest growth during the latter pert of
the growing season, should follow this crop. Iamso-liang,
however, has b.en used in rotation with the crops of soy beans,
millet, corn, and otier beans in north China,

Drought resistance and effect on soil.

The peculiar adaptation of the kao-liang to agriculture
in semi-arid regions is well-known. Tut the qualities that
enable this crop to successfully resist dry, hot weather are
not well known. People know that the root systems of sorghum
are less extensive than those:of corn, a crop not particularly
adapted to dry regions also the agriculturalists have observed
that as much water is required to produce a pound of dry matter
in sorghum as in corn. Thus it would seem that the dry climate
is impossible for the growth of sorghum. The most probable
explanation of the peculiar adaptability of this crop to dry,
hot regions is to be found in the high degree of resistance
of the sorghum plants to injury from dry, hot weather and the
ability of the plants to cease growing and become practically

dormant during periods of severe drought, growth being renewd
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without any apparent injury with the coring of rain,

The sorghum or kao-lieng is generally considered to be
hard on the land. The reasons for this are not very clear,
Possibly this is due to the fact that the kao-liang seems to
concentrate its feeding roots in the urper layers of the soil
to a greater degree than most other crops, which pecularity
probabl; results in exhausting the surface soil of its avail-
able fertility. Its stubble often breesks up cloddy on account
of the fact that the soil is held tozether by the matted roots
and the slowness with which kao-liang stubble decays renders
its immedisate effects less apparent than that produced by other
forms of vegetable matter. In fact kao-liang is not more ex-
haustive of fertility than other crops. Pound for pound, it
removes no more plant food, but it does leave the ground in
poor condition., It grows so late in the fall that little,
if any, available water and plantifood is 1eft at the end of
the growing season. The effect is apparent in the next crop,
owing to the fact that low yields of other crops are often
obtained from the ground the following year, but by the second
and third year it has disappeared. The soil is not permanent-
ly injured any more than would result from growing an equal
crop of any other grain,

It is now clear that the succeessful adaptrtion of kao-
liang in lanchuris is due to its droucht resistence and short-
er growins season. It is #21s0 becoming a steple crop for food

end the stalks for fuel. This crop is essily handled and cheap-

ly cultivated and produces riore profit tham other crops on the
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same soil.

liethods of culture.

No doubt there is a big difference in sorghum culture
between America and China so far as their methods in cultiva-
tion is concerned. Ilowever, the crop culture differs some-
what in sections of China, as is the cese in the United 3tates
to some extent, except with regard to the amount of labor en-
goaged., The acreage of land a farmer can handle varies. The
farmers in central and southern parts usually handle less
acreage than those in the north, because southern farmers hsve
smaller acreage of land and therefore pay :wore attention to
the cultivation. The northern farmers have rore acres and
more work to do so the cultivation of this crop connot be done
so carefully as in the south and centrasl peprts. However,
Chinese farmers do more cleen cultivation of any crop than
the /mericans so far as their labor is concerned.

Preparation of seed bed.

The work necessary to prepare s =cood seed bed depends
largely upon the kind and condition of the soil. Light soil
usuelly requires less work than heavy soil. Ths seed bed
should be uniform and firm and free from weeds if a good crop

is to be produced.

Time of plowing.

The soil on which the grain is going to be planted should
be plowed in the fall, lay rough and unbroken during the winter,
and manured and plowed in the spring. PFall plowing generslly

gives better results on the averace than spring plowing. This

2pends on the amount of moisture in the soil and on the winter
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precipitation. If plowing is done early in the fall before
the weeds have used the available moisture in the soil, and
the winter precipitation is normal, then fall plowing has a
decided advantsage over spring plowing. For best results fall
plowing on 0ld land should be at a depth of 6 to 7 inches.
Late in the spring shallow plowing is sometimes best if mois-
ture in the surface soil is lacking and the crop is to be
sown immediately after plowing is done,

Time of planting.

The time to plant varies with the season, the locality,
and the variety. The grain sorghums are of subtropicel origin
and therefore grow best where témperatures are high. The seeds
will not germinate well nor wvill the plants make normal growth
in cold soils. “hen planted too early, the plants make a slow
growth and weeds are likely to outgrow them, making it difficult
or impossible to keep the crop clean. For the best results
seeding must not be done too early in the spring. & good time
to plant in any given locality is from 10 days to 2 weeks
later than the average date for planting corn there.

Depth of planting.

Sorghum seedlings are not as vigorous as the other cereal
crops. The seeds, therefore, usually should not be planted so
deep. They should be placed in moist soil and covered deep
enough to prevent drying out. As a rule, one or two inches
is about the right depth. On wet heavy soils, one inch is
usually sufficient while on light sandy soils, two inches and

possibly more are necessary fos the best results.,
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liethods of planting.

The seed is sown by hend or by means of a kind of seeder
and is then covered with the soil. It is planted in rows in
hills and the distance betwe=n rows snd hills varies with the
fertility and condition of the soil. Usually the rows are
the same distance apart as with corn, but the space between the
hills is closer., Xowever, the methods of planting are the same
as with other cultivated crops.

Rate of seeding.

No one stand or rate will produce the highest yield under
all season conditions. Thick stands yield higher than thin ones
in favorable seasons, but in dry seasons thin stands are best.
To get the stand desired, it is necessary to sdw a heavier rate
because all the seed will not germinate under fiold conditions
though it mey have 100 percent. gerrination in test. In China
there is a common 8aying that "money cen buy seed, but not
stands", The general tendency is to plant much too thick, with
the hope that enough will survive to furnish a satisfactory
stand. However it is recommended thet the rate of planting
should be greater on rich, fertile soils than on poor soils
and where the rainfall is heavy than where the annusl precipi-
tation is light. For grain it should be seeded at the ra%te of
6 to 8 and 4 to 5 pounds p=r acre., This varies with the season-
al and soil conditions. Iﬂ lanchuria, the rate df planting is
gbout 10 to 12 pounds to an acre. This is to insure a good

stand and is then thinned by the first hoeing.
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Cultivation.

Cultivation should be begun early and repeated frequently
enough to destroy weeds and xzeep the surface soil loose. The
cultivation is usually done = few days after the young plants
appear shove the ground., The fields are regulesrly hoed and
cultivated, even if the plents do not make much growth during
that period. In the first hoeing when the shoots are about
2 or 3 inches hieh and they are thinned to ahout 13 inches apart
where it is planted in drills, while where planted in hills they
are thinned when the plants are about one foot high and general-
ly one plant is left. The farmers usually give one or two hoe-
ings and than a ridge is formed by & V-shapcd plow .ith the
plant growing on the ridge and then cultivation is complete.

Hearvesting.

Time snd metnods of harvesting: The sorghum or kso-liang
should be harvested when it becomes thoroughly ripe. “‘hen
headed in the field, it should oe allowed to stand until the
stem at the base of the head is dry., If headed while the stems
contein moisture, heating will occur if the heads are stored
in piles. Kao-liang is often headed in the field. The heads
are dut from the standing stnlks after the grain becomes
thoroughly ripe and stored in ricks until they are thrashed.

In China it is harvested with sickles by hand and topped with
a knife. The best way to harvest this crop is to use a corn
binder when both grain and fodder are seved. In lanchuria this
crop is harvested during the month of September when the stalks

have reached 2 height of from 8 to 10 feet and the heads have
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tumed purple caused by the smnll, dark purple cases which con-
tain the esrnin., They arc cut down nensr the roots. After they
are cut do.mn and mnde into bundles they are shocked up if they
are not hauled home ot once. They may be headed in the shock
in the field or hended after the whole plents are hauled home.
These heads are spresd out every dsy in the sun until dry.

Threshing, yields, and storing.

The process of threshing consists of cuttine off the heads
of the stalks, spresdine them on the solid clay floor, and
threshing them with a stone roller drawn by some domestic ani-
mal, This is completed in about four hours. The grain is
then passed through a winnowine machine or tossed up in the
air and thus separated from the empty heads which are used for
fuel or in the menufacture of brooms.

The now cleaned but unhusked grain is put in sacks and is
ready for the marxet to be sold for fodder. To be fit for
human consumption it nmust still pass throurh the process of
husking, which process consists of placing the grain on a cir-
cular stone floor and passins a circular stone roller over it
which crushes the husks and separates the grain from the husks.

In some sections it yields &s high as 50 bushels, but the
average yield is from 30 to 40 bushels to the acre.

The grain may be stored in bins. It should be free from
foreign material and cracked kernels and should be dry when
stored in leorge auantities or it will heat and spoil. The

storage room should have gcood vontiletion of air to keep grain

in good condition.
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Uses and importance of lao-liang or sorghum.

The primary use of the kao-lisng crop throughout most of
the regions where it ic erovn is for human food end the feed
of the farm animals., Thris is one of the chief nroducts ond
no doubt is the most veluable crop of !anchurie. It is the
most importent stavle crop to !'anchurian farmers. The people
live in that nert or section vhere it is grown and therefore
use it as a staple food, also feedins it to the stock. FHowever,
the chief use of the grain or seed is to manufacture liquor or
is used in distilline s»irits or .ine. China is not so dry a
country as the Jnited “tates nand so nearly all of the fiery
spirits or wines sare used thrournout the sections of the Re-
public. A large auantity of this distilled wine hes been used
and so the demand for this grein on the market is great.

108t of the white varietiss of ersin are used for human
consumption, It is ground into flour, out of which cakes are
mede or tney are simply boiled or cooked in wnster and served
in the form of a gruel to the common people.

This is the chief erain feed for the horses, mules, and
some other live stock. The kao-liang seed for feed takes the
same plece that oats do in the United States. For feeding
cattle it is better to grind the seed and feed with alfalfa
or some other feeds containines a considerable percentace of
protein, such as cotton seed menl, crkes, or soy bean cakes,
The seed of sorghum is very rich in carbohydrates or fat form-

ing materiels, but is low in protein, so it will be profitable

to feed kao-lisng seed with additional protein feed for fatten-
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ing cattle. To feced hogs this erain is nearly equal to feed-
ing corn menl, Thris will mrke ~ most econorical grain by
feeding o retion contrinirze n smell proportion of some feed
rich in protein. For sheep it is practically the same to feed
£80-liang as shelled corn winen elfelfa is used ns roughare. It
will make better feed for Lorses during hot weather or .‘hen
they are doirg hard worx becnuse it is consicered rrnther less
heating tran corn and is excellent feed to combine with alfsalfa
or other leguminous hey. iowever, it is not adviseble to feed
this grain alone 11 the time., This grain rengs high as poul-
try food. For fattcning fowls it is sbout equal to corn and
is nmch superior for feeding to laying hens. In feeding value
it is only slightly less than shelled corn, but is somewhat
less digostible on account of its hard flinty character. The
stalks 6f kao-liang are almost as valuable as grain itself to
the people in north China. They are the chief supply of fuel,
They are used to cook food, to heat the brick bedstead in winter
time, to boil the water for tea, in fact, are used whenever heat
is neededAin trose sections of north Chinn where this crop is
grown so extensivaely. They are not used as silage or any other
- feed purposes in China as they are in the United States. Another
important role they play is in the fine fencing material they
furnish. Jometimes they are used to build pens for pigs and
chickens. They constitute the {rame of the roof, upon which
the clay is smenred, These stalks ars also used a: supports
for plants in the vegetable gardens, They serve as ,poles for

beans, cucumb:rs, and yams. They also lend themselves to bas-

2t and matting maxing. In making tpe finer quality of baskets
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the outer s«£in only is used, beirne split off by hend and woven
into the various erticles desired by skilled makers. For large
coarse baskets, however, the whole stems are tefen w'.ile they
are still fresh, for vhen once dry thrzy c'nnot be manipulated
very well. There are still several minor uses for the stems
such os fremes of kites, raper animals, play things for children,
end so on., ¥ven the roots are sot allowed to stay in the ground,
but are gruhbbed out and dried for fuel anong the poor people.

The keo-liang has been an important crop in north Chinsa,
especially in the three provinces of !"'anchuria. The land in
Llanchuria is fertile and a great and level plain. Since the
growing season is short and the farmers hsve to grow some crop
wnich will be well adspted to that condition, kao-liang is be-
coming the steple crop. It will give zood produc:ion of seed
and at the s me time the stalks serve as the chief supply of
fuel., According to the uses mentioned above, it will be imposs-
ible for the natives to get nlong without this crop. It is one
of the chief fearm products in north China and is egrovm to supply
a2ll of China. The fermers vrow it more becruse the market de-
mand is great., This 1is the chief source of grain to feed live
stock and good results will be obtsined when other crops erown
in the same section fail. From this point it is gsafe to say
that the development of the kao-liang crop in the future will
be great, This is because this crop is more adapted in !'nchuria
where there are so many acres of fertile land not being culti-
vated. 30 in the near future the more land beine cultivated

the grenter the production will be.
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The smuts of Tao-linng.

The smuts are among the rost destructive enemies of sor-
ghums. There nre two well known smuts of the sorghum, the grain
or kernel smut, and the hend smut. The grain or xernel smut is
eesily distinguished by the fact that only the individusl ker-
nels or greins are affected, while the heed retains its usual
form and nearly its usual sppearence., Loct, if not all of the
gernels in a smutted head, are destroyed. The herd snut is
very different in appearance. The wnole herd is converted into
a sirgle large smut mnss, covered by a whitish membrane, which
soon bursts and sets the spores free. In this smut, therefore,
2ll trace of the individual grains are then lost. It is found
that almost universally where sorghum crops are grown the ker-
nel smut is widely distributed. This results in great losses
of this crop every year. The head smut is egood to eat. It
tastes good when cooked, but usually the dhildren eat it raw.
It is taken from the st~lk in the field before the spores open.
Towever, it is eaten only by children.

Treatment.

Formalin: I:ix 1 pound of formalin .;-ith 30 gallons of
water. Iut seed in sacks and immorse the secks in this solu-
tion for one hour, stirring occasionaslly. Then take the sacks
out and set them out to dry.

Yot water treatment: Heat 2 lerrge tubs of water to about
123°®, Place the seed to be treated in a clern sack and bring

it to about 153°F. by plunging it into the first tub of water

heated to this temperature. Then transfer the sacks to the
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second tub and keep the seed submerged for 10 to 15 nminutes.
ileep the temperature of the water in the second tudb between
1300 end 137°F. It should not he allowed to po sabove 138o or
below 130°®., The sced should be frequently stirred in order
to Keep the temper:turas constant. After it is trented taoke it
out and dry for sowing.

The head smut does not occur in sbundance, but the farmers
should be careful to .zeep the smut awey. Some suggestions for
keeping this smut sway are (1) Get seed frga from smut, (2) leep
ferm free from smut by using own seed, (3) Treat seed with
formelin or hot-water if'not sure that it is free from smut,
llethods of improvement.

Though kao-liang hes been growvn in China for mnny years
still it reouires the Emprovement of its variety because it
lacks uniformitj‘of maturity, purity, and ocuslity. So for its
future developmeﬁt and improvem~snt it requires much rigid
selection for its adaptnation.

The main purpose of improving kno-lisng is to eet more
bushels to the acre. This c:n be done oy improving seed selec-
tion and vetter quality of seed planted, slso by better culti-
vation. In the improvement of grain kao-licne the prineipal

considerations should be (1) Increased drought resistance,
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(2) Increased earliness, (3) Dwarfnsss, (4) Greater productive-
ness, (5) ALdaptability to maciine handling.

Drought resistance: The kao-lisng finds its greatest use-
fulness in regions where moisture is often the controlling fac-
tor in crop production. luch good would therefore be accomplish-
ed by increasing its drought resistence esp:cinlly in the areas
of lighter rainfall. The most importesnt factors are probably
(1) Increased ability to prevent the loss of water by transpira-
tion, (2) Increased development of the root system, and (3) A
possible increase in power to extract .ater from n dry soil.

‘Tow to control the transpiration is well known to all, the hHest
way beine to iZeep the soil in good condition to prevent it. The
size and cheroctor of root systems are probably strong factors
in drought resistance. The larger the root system is in pro-
portion to the plant, the larger the srea of soil from which

it draws moisture in time of drought., £ deeply rooting plant
may be able to secure water when shallow root systems lie wholly
in dry soil. To extract water from dry soil is now only a
theory and may »e in the future ¢ variety having this quality
will be found and ecrown. It is throuzh gselection that the
drought resistance and adaptations for drought evasion will be
obtained. JLleeper rooting plants will stand more drought resist-
ance, while dwarfness, earliness, and thin stand are adeptations
and conditions for drought evasion, ''hen selected for sctual
drought resistance it is important to have the ides in mind to

select those plants which give the best results under dry con-

ditions ~hen they are neither dwarf nor earlier nor more thinly
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- planted than their neishbors. The best selection should be
made in the field becruse field conditions c:n be seen ~nd
maoturity end form of plants be kno-.n clearly.

Ilarliness: The earliness of kao-lians is the most im-
portant factor in the rersions where it ero.ws. Becsause of
shorter growing season in the north the earliness of kno-liang
is an important quality. [ veriety rust be obtained that will
mature before the possiole early f2ll frost. It is also im-
portant becesu:ze early varieties mrnke better use of seasonal
rainfall which comes lsrgely during the early part of the
summer months. IIarliness is a means of drouzht evasion, not
of resistance. Improvement in earliness has to do with seed
selection of vericties on dry farmine regions and selection
should be mnde in the fields selectine the earliest heads for
improvement. eep up this selection for yeors until a desir-
able earliness of a variety is obteined which variety is then
adavted to the local conditions. The effect of earliness in
pernittine droucht evasion is very important. The earlier
plent having a2 shorter erowine period, not only uses less water,
but uces it earlier in the season. 30 it is irvortant to use
the seasonal rainfall durins its c<arly growth,

Dwarf stature: The dwarf stature is usually desireable in
the kao-liang becsuse it decresses the water reocuirement of
the crop to a unit of grain produce.. ‘e know the larger the
plant the nmore water it recuires and the nore it is likely to
lose by transpiration. A small plant which can produce as

much grain es a lersge plant will thus have renl advantage in
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the dry season. This is not true drouenht resistance, but
ma3rely a lower water requirement which permits drought evasion.
It will be possible to select the dwarf stature plant of kao-
liang but the selection should not reduce the ability of yield-
ineg rower,

Productiveness: The two most importent factors of incress-
ing the xao-lien~ grain yield are better varieties and better
methods of growing them. Better varieties means to grow the
varieties well adapted to the local conditions so the best
and heaviest yield +ill be obtsined. This hss to do with the
selection from year to year. Selecting stalks of desirable
dize and habit, beering large and well-shaped heads, well
loaded /ith plump grein. The hends should be well-filled,
£111ly excorted, large in proportion ot size of stalk, and cood
weight. “Vhen selecting not the largest head alone, but the
largest possible hend on the smallest stalk is most desirable.
Select thc early ond desirable varieties and heavy yielders,
well adapted to the locel conditions. Retter methods relate
to proper and even spacing of stalks in rows and to thorough
cultivation of the growing crop. Rotation and general tillage
to conserve moisture influence crop improvement. Till the
s0il so0 as to absorb the rainfsll and to prevent evaporation.,
In the f2l1ll the 1land should be plowed and lain roieh gnd un-
broken in the winter., The seed bed should be so prepared in
the spring. The first step in planting kao-liang is to have =

proper stand or row space. .n0-lisng yields best with a stand

of 1 stalk in each 5 or 6 inches, rows of 2 feet apart. The
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rate will vary with varieties. In favorable climate and with
80il conditions & thicker stend is preferable, while in dry
regions a thinner stand should be planted.
Adaptability to mechine handling.

The farm work in China is entirely hand labor. Planting,
cultivating, and harvesting are all done by hand. This is
because ve do not have the modern farm machines as the farmers
do in this country. However, the farmers can do good work and
clean cultivation just the ssme., This is because our labor is
cheap. This is effective and can only apply to small acreage
of farms. It is my opinion that in order to grow kao-liang
on a large scale it would he much better to introduce the mo-
dern farm machines such as planters, cultivators, and binders
which are workable to the conditions of north China., With
these machines and our cheap labor we can handle more land and
produce the grain profitably. As to the hender and harvesting
mac hines, I do not believe they are economical to our conditions.

Conclusion.

With the future development of more fertile land in l'm -
churia the production of keao-liang grain will be increased to
a great extent because it is a staple crop well adapted to that
section. It is an important crop to grow for food and feed and
at the same time the stalks will furnish the chief supply of
fuel for the poor people. But the crop growing there lacks
purity and quality, so it should be improved for better seed

production. #or the present, it seems to me that we do not

have to talk sbout the breeding work oecsuse it is rather
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slow woriz, so the first tring for our farmers is to do the
work of selection with the local verieties being sleady well
adapsed.s This is to select the pure strains and better quality
of seed and plant them to increase the production. The next
step is to introduce some of the workable farm machines which
will do effective ~ork but the cost of the machines should be
as low ag possible., In this wey our farmers not only c-n do

better work, but 2lso ¢ n handle a larger acreage of lsnd of

this crop.
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IILLET

Genernl distrioution and origin.

'111et is grown extensively in all sections of China,
particularly in the northern provinces. It is one of the staple
crops in !'~nchuria, hecause it is better adapted to the climntic
and soil conditions to raise the crop for the food stuff of
the native population and also for the great demand of it as
an export, This is one of the five plants sown ench year in
e public cerecmony by the hieh officisls 2700 B, C. Nobody
can say definitely where it originsted, but it is generally
believed thet these plants are all regesrded by the people as
natives of the country.

Varieties.

There are many varieties of millet known in the United
Stetes such as FToxtail, Common, German, Italian, “ungarisan,
3iberian, and many others. ¥Droom-corn or Proso, Japanese
barnyard, and fear millet are also known varieties in this
country. 3But in China, we do not have those names eiven to
the millet ns they have been clascsified into varieties by the
western apriculturalists. There are three varieties of millet
according to size and character, known to the people as Large,
Small, and Glutinous. They are 2ll crown for seed production

and other purposes.

Adaptation to soil and climnte.

1illet delights in rich, warm, loamy soils and will not

thrive in soils that are poor and thin., Co for this crop a

fertile, mellow soil is preferanle. Loams with but little
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clay and not too much sand give the best results. Yeavy clay
soils requirs considerable working in order to get them into
proper condition. It recuires n shorter period of growine
season than the other crops, but the growing period rmust be
hot. These plunts not only endure excessive heat and sunlight,
but muke very rrpid growth if the supply of moisture is not
too limited. =Zowevar, they asre very susceptible to cold, var-
ticularly wnen the plents are young. It does gro. well at
high altitude or in other locnlities where cool weather prevails
during th2 sumner r.onths., ITotwithstanding, tris preference for
w-rm weather, millet is grown successfully in north China where
surrers, thoush short, cre hot. I7illet, as it matures quickly,
can be planted and harvested during the swrer months. The
long drys prevailine in the latitude provide plenty of sunshine
and thus a shorter veriod of time is required for maturing this
crop. !'illet does best in the localities which have o fairly
abundant reinfall, “ome hove referred to the millet as =
drought resistant crop and it does have a low water recuirement,
but it lacks the aﬁility to recover after bein- injured by
drought. The millet succeeds in localities subject to drought
almost entirely throurh its ability to escape the period of
acute drought on nccount of their short growing season, but it
is usually one of the first crons to show the effect of n
drought, mainly because of its shallow root system.

Place of millet in the cropping system.

“There the season is too short to grow other crops, millet

is admirsably suited to such use because of its short season of
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growth and the ease and certrinty of obteining a stand. This
is done in nortrern l'anchuria., The plant is also adapted to
a wide range both of soil and of climate. ILnarge yields are
not obtained either on poor soils or in dry climate, but millet
hes been found to make & heavier yield under such conditions
than most crops,

Rotetions and fertilizers.

There is no rotation whetever precticed on very smell
ferms in China, but they do on the lsarce farms. The reason is
that the small farm cen supvly enough manures to prodﬁce a
good crop and because the farmers need the crop production
for their femily consumption, so they have to grow a certain
amount for their own use, but the big farms grow the different
crops wnich wiii be profiteble for market and at the same time
they find out that when a proper rotation is used & better pro-
duction cen bs obtrined with a certain amount of manure aprlied.
The commercial fertilizers are npt Znown very well to the farm-
ers. 'That they epoly to the soil is manure and earth compost,
end somctimes soy bean ceskes are used as fertilizers in some
sections, 1llillet draws its nourishment largely from the sur-
face soil so the supply of plant food should be concentrated
on the uwvper layers of the soil and should be in forms readily
available to the plants. If the surface soil does not already
contain sufficient aveileble plent food this should be supplied
in the form of barnyard menure or commercial fertilizers.

Those containing lsree percentaces of nitroegen, phosphate,

and potash in reandily available forms are most valuable. The

anount of ap licazion depends on the naturz of th~ soil and
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the judement of the formers.

l'ethod of culture.

The lend ics plowved either in fall or in the sprine. 1In
spring the land snould be well prepared, becnause it is of
prime importance that the seed bed should be in condition to
insure prompt vernination and an even developr.ent of the plants.
3pring ploved land is preferable to fs2ll plowed, because the
operation of plowing usually destroys one cropg of weeds. Zhout
two weexs before the time for seedineg, the plowing ¢nd discing
will £eep the eround clean. “Then fall plowing is used for the
seed bed, it should =slweys »e disced before sowing the crop.
L fine and fixm seed bed is very necessary for millet because
of its smali éize of seed.
Time of seeding.

The time of plaﬂting varies in sections snd localities.
The lensth of tine reduired to reach maturity veries a ereat
deal, accordine to the verietieéfnnd the s0il end climatic con-
ditions. However, millet :hould not be sown until the ground
is warm. This means ordinarily about 2 or 3 weeks after corn
planting.

liethod of seeding.

Tnere is no grain drill or special modern machine for
sowing this crodp in China. 4t is sown by a kind of seeder.
It is grown in rows and the seeder cen sow ona row at & time.
This process consists of three opercstions and recuires the
services of three versons, one mnxing the furrow, one doing

the seeding, and the other coverineg the seeds.
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fate of seeding.
The rate of seeding depends on the variecties of the
millet and the condition of the soil, but the common practice is
to sow 1/3 to 1/2 bushel .hich is plenty of seed to the acre.

Time of horvesting snd threshing.

This crop is rro'm entirely for the seed production in
China, so probably the best time for harvesting is when the
cs2ed is in the stiff douesh. It is cut by hand vith a knife and
then bound ur and shocked. '“'hen threshing it is to be done,
it is hauled to the place where n s0lid clay floor is ready.

It is threshed on this floor by rollers drawn by horses over
the nillet. This tnkes r»nout 3 hours after which the grain
is reedy for the narxket.

Uses.,

The seed is used for human food in scctions where it is
grown so extensively. ‘'owever, the three varieties, large,
small, and glutinous, have been uced for different purvoses.,
The large variety of millet is used for food and makes a de-
licious porridge, being used as the principal food for a large
population in the north, the small variety is used for both
human and animal food, and the third, or glutinous variety,
is used for making flour and cakes and for distilling purposes.
The straw of millet is used entirely for the feed of horses and
is the only hay for animals. It is not growvmn and cut for hay,
but is grown for seed and after the seed has hecn threshed the

straw is used for feed.
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Diseases,

The millet is less subject to destructive plant diseases
than most other crops. There is a little tendency to srut, but
it can be controlled by treatine the seed with hot water or
formalin., If hot :ater treatment is used, the srutted seed
sivould first be flooted off by throwine it loose into cold
water. The seed should then be placed in = porous bag snd
dipped in wnter at a temperature of 110° to 120°F. to warm
the seed, after wnich it is immersed for 1C minutes in water
at & temperature of 132° or 133°F., The temperature of the
water should bes retainzd during the 10 minutes at not less
than 130°F. After the trec~tment the seed is dried quickly
to prevent itc sprouting.

The formalin treatment is much simpler and is g¢radually
supersedine the hot water trestment for smuts. I: consists
in dinping the seed in a solution containing 1 pint of forma-
lin to 30 gnllons of wnater, The seed mny be put in sacks
contrining 3 to 1 bushel each and immersed in a barrel of the
formalin solution for nvout 10 minutes. “'hen texen out, the
sacks of wet seed arc suspended so that they will drain or
the seed is pleoced in piles and covered for 2 hours, after
which it is dried as rapidly a&s poscible to prevent sprouting.
Shoveling the seed over frecuently will acceleretzs tre drying
process,

Insects.
The chinch bug and erny worm are the most destructive in-

sect of the millet. Crent damsi-e will be done if they are

abundant in a locality. A successful wny of protecting field:
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of millet from chiiach bug invasion is by mesans of a deep furrow
plowed around the edges of the fields to be protected, running
the land cide of the plow toward the fields. In dry weather
the sides of the furrow thus made can be rendered so steep
and the earth so evenly pulverized that the chinch bugs cennot
crawl out of it. In showery weather the bottom of the furrow
can be smoothed with a shovel, thus making it easier for the
bugs to follow along the bottom than to ¢limb the sides of the
ditches. If holes with perpendicular sides are then dug across
the bottom of the ditch at intervals of 30 to 40 feet, the
chinch bugs vill fall into them and can be disposed of easily
by the application of kerosene oil.

The army worm a&lso may be prevented. This is done by the
use of similer furrows in wnich the caterpillars mey be crushed
by dragging a log back and forth in the furrow. “hen a large
brood of grasshoppers hatches in s locality, they are likely
to do considerable drmage before they arrive at maturity. The
most effective way of destroying them is by scattering poisoned
bran about the edges of the fields. The grasshopper poison is

made up of the following ingredients:

Bran 25 1lbs.

Paris green or white arsenic 1 1b.
Low grade molasses 2 gqts.
Oranges or lemons 3
“ater 3% gal.

Iix the bran and white arsenic thoroughly in a tub while dry.
Squeeze the juice of the orange or lemon into the water, chop

the remaining pulp and the peel to fine bits, and 2d4d them to

the water. Dissolve the molasses in the water and wet the hrmn
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and poison with the mixture, stirring at the same time, so as
to dempen the mash thoroughly. This bait ehen flavored with
orange or lemon is foﬁnd to be much more attractive to the grass-
hoppers than thnt prepared without fruit of any kxind. The poi-
soned bren should be scatfered at intervels of several days
about the fields in open places where the insects are most abun-
dant, so there will be fresh bran for grasshoppers to feed upon
until their numbers are reduced.

Jome other insects such as flea beetles, wireworms, corn
root-worm, etec,, arc inown to sttack the millet but they are
not important.

l’ethod for improvement.

There are two important points for the improvement of this
crop, one is to improve the meth&d of culture and the other is
to improve the seced quality by selection. The Chinese farmers
have done good work in culture so far as preparing the land in
good condition and keeping it clean from weeds are concerned,
but what I mean here is to improve the method of culture by
doing the work in ~ scientific way. The frrmers are too slow
at their work because they do not have the up-to-date tools
to do the farming. So for the future better tools should be
well ecuipped and then better culture will be obtained. Iiow
the very important step that the Chinese farmers should under-
take is to improve the varieties for yield and quality. Pirst
get a better variety which will be well adapted to the locsal
conditions and then improve it by head selection. 3tudy the

conditions and select the best variety and best herd to run

a seed plat. Py this method a better yield and quality of
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seed production will bz obtained. It is my impression that
very few farmers in China do the s2lection of seed. They Jjust
pleant the seed tazen from genersl grain, They use more seed
for planting to the acre so thet they can g=t the stand for-
the crop. In conclusion, I would suggest for the improve-
ment of yield and quality of this crop & vetter culture with
proper rotation. Grow the home grown seed best adapted to

the local conditions and select seed before harvesting for the
next year's planting. These are all the important points to

be considered.
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Chapter 3.
AGRICULTURAL AND CxOP CONDITIONS IX I'ANCHURIA, AREA, SOIL,
CLIIMATE, CROPS ADAPT:ID, POS3ILLT LDDITION TO CHINESE FOOD
SUPPLY BY PROP:Zx DEVELOPLENT OF IANCHURIA, OUTLINES OF
OZXIGINAL 2IID LaVISED FILLDS REPRUSHITIIG LIAITCHURIAN FAZL
PLAN A3 SHOWN BY AP, ROTATION CEAXTS SUPPLELTHNTED WITH NOTES
Ol TYPE CF F£I1I:G, CROPS, XILDS COF LIVE STOCX, DISTANCE PFROL
MAZZZET, MAXXET COUDITIONS AND FACILITIES, PREVAILING 30IL
TYPES, CO.DITICH CF SOIL FERTITITY, PRYUSENT SYST:HLI OF FERTI-
LIZATICH , REVISION OF PLAN OF CROPPING AI'D FERTILIZATION
SYSTIS, POSSIBILITIES POR PROFITARLE RWTURNS.

llanchuris is part of the zaepublic of China. The so0il is
rich and land is level. The a¢ricultural and crop conditions
are generally considered good in normel years. It is in this
section that big farms are found, but the crop growing is
different from those sections in China Pro:er where cotton
and rice form the vprincipal crops, while in l’anchuria soy
beéns, sorghum, millet, and wheat are the staple crops, though
rice, corn, cotton, and other cereals are raised. This part
of China we call "Tungshanhsing", or the three eastern provinces
of lilukden, Zirin, and Heilungkiang. Lying between latitude
58043' and 53050' north and longitude 117°50" ana 135°2° east,
ié bound on the north by Siberia, on the east by 3Siberia and
Zorea, on the west by liongolia and China Proper, and on the

south by Zorea, the Yellow Sea, and the Gulf of Chili,

anchuria is traversed from south to north by two moun-
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tain ranges, Thingen e&nd Chengpeil, the one close to the north-
western frontier, and the other near the southeastern boundary.
These rances have veaks which are as a rule from 3000 to 6000
feet above the sea level, vwhile n few of them are as high as
8000 feet. These ranres send off spurs toward esch other
which come close together in the central regions, so that
I’enchuria is composed of high mountein ranges on the northwest
and south east, with an extensive plain lying between them
opening out towards the southwest, embracing the nost fertile
lands of l'snchuria. The mountainous reeions are rich in tim-
ber end mirerals, while ‘through the valleys flow many rivers
wnich, besides irrigating the regions they pass through, serve
es routes for traffic, The larvest of these rivers in the
north are the frur, the Sungari, snd the Ussuri, while those
in the s®uth are the Tumen, the Yalu, and the Liao. The Amur
has the largest course of 2,500 miles of which 2,000 are navi-
gable slong the frontier line between l'anchuria and Siberia,
The most importent rivers dreining the interior of llanchuria
arc the Zungari, the MNonni, and the Liso. Sungari and Nonni
form one system as they mingle their waters neer Petunsa, the
latter coming from the northern part of the Thingen fange in
the northwest and the frontier from the mountains in the
neighborhood of :lirin. The Sungari after receiving the water
of the‘Nonni flo .s on through north llanchuria until it empties
itself into the Lrnur. The river with main and important trib-
utaries is navigable for 1060 riles, The Tino, wvhich drains

the plains of south l'enchuria, has its source in the steppes
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of I’ongolia, and empties itself into the Gulf of Chili. This
river system is nevigable for about 400 miles. These two
river systems naturslly divide the !'nnchurian plains into
two sections, the nortrern or the ‘ungeri Plains, and the
southern or the Liao Pleins,

The area and population are not exactly known because
China has not carried out & proper census, so these can be
given only in estimation., The statistics are also different
from the various authorities. The estimation of eres end
populantion for this region given in the "Cormercial "andbook
of China" is ebout 365,000 squars miles with a population of
15,C00,000, while =sccording to the stetistics given by the
I'anchurien “ailwny Company in 1916 the whole of I'=nchuria hes
an area of 382,632 scuare miles with a population of 20,000,000,
The acrearse of the 1land under cultivation in l'anchuria is es-
timnted by the lanchurisn Zailwey Company at 22,580,250 acres,
consisting of 11,233,800 acres in l'ukden, 7,594,650 acres
in Zirin, and 3,751,800 acres in Amur or iHeilungkiang.

The following table shows the cultivated and uncultivated

area and the cultivated ares per head.

Province Ares under Ltrea not under Cultivated sarea
cultivation. cultivation. per head,

L'ukden 11,233,800 A. 3,134,700 A. .938 A.

Jirin 7,594,650 " 3,910,050 " 1.247 "

Heilungkieng 3,761,800 " 4,575,600 " 1,503 "

Total 22,580,250 A, 11,620,350 A, 1.122 A, (#v.)

These uncultivated areess given inthe above can be turned

into farm lands rendily. Afccording to the above table sbout

two-thirds of the land of lianchuria is already under cultiva-
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tion. The average cultivated area per hesad is 0,938 acres in
liukden, 1.347 acres in 7irin, and 1.503 acres in Yeilungkiang,
and that the whole of I'anchurie in averare is 1,22 acres. It
constantly enlarges as one goes north, thus showing the resnzc-
tive ecriculturel development of the three provinces of llanchuria
Y Yanchuria, texen as a whole, is one of the most sparsely
inhabited parts in China, being rbout 50 people to the scunre
nile. Zut vhen the individuel provinces are tnken for consider-
2tion, there is some differcnce hetween the density of the vop-
ulation of erchn province. I'ukden has & dencity of 139 to one
squere mile, irin hres 59 to one scuare mile, nnd ‘eilungkiang
has only 10 to one square mile. This shows the development
in .the past and thc development for the future,

The following table shows the arer, populetion, and density

of population in each provirnce:

Province Lrea in Population Populetion
sq. mi. per sq. mi.
liukden 84,841 11,782,100 139
Yirin 95,733 5,625,895 59
Teilungkiang 204,715 1,997,622 10
Total 385,289 19,405,617 50 (Av.)

The following table shows the increase in population from

the year 1906 to 1916:

Province Populetion Increase  Av.Yearly 5 of Av.

1906 1916 increase Yearly
increase

l'ukden 8,763,148 11,804,241 3,041,930 304,193 3.47

Jirin 3,047,077 5,736,611 2,689,534 268,953 8.82

Teilung- 1,455,657, 2,098,819 643,162 64,316 4,41

kiaz

Tot;% 13,265,882 19,639,671 6,347,626 637,462 4.8

In this table it shows that tr2rc are more than six

milli-n =eogple added to the populntion of llanchuria during the
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ten-year veriod, with nn avers-o yearly increase of 4.8 percent.
The increase of population in !'snchuria is so fast because of
its rich soil and the new development of agriculture in !'m-
churia,
Soil.

The s0il is not general so rich in every section of this
region becouse in som:2 saections the soil has been exhausted by
continuous cron ing without fertilization. But with the excep-
tion of southeastarn portions and otrer mountainous districts,
the soil is generally rich, and especially it is s0 in the ereat
valley of Sungari and the Liso Plains., Trhe soil in the south-
vest vhere acriculture has been cerried on for many years, be-
cormes poor in fertility due to the fact of continual reking
away of the stubble for fuel, thus depriving the soil of or-
ganic matter, The wonderful loaminess of soil in the new
regions further north sre most productive,

The southeastern portion comprises the whole basin of the
Yalu and Liso-tung ®coninsula, beine mountainous and generally
sandy and sterile soil with its mixture of egravel., This is the
most denscly populated nortion of !'anchuria, every inch of
earable 1lnand, even the hill sides =2nd the river hed is under
cultivation. 3eally there is no room for further development
of agriculture in this section save some districts niong the
upoer resches of Yalu where there is still left somne 1land to
be cultivated. The southvestern portion of the entire bacsin

of the Lino is level, and is generally well'suited for acrri-

»

culture., The whole section is well cultivated;'and there is
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still some land left for further exploitation a2long the upper
reaches of the river end those adjacent to !'ongolis. There are
some rich soils in this section, but there are slso some poor
sandy soils, esvpecially nlong the sea coast and low lands. The
central or middle mart of !'anchuria watered by the River Hurka
(I'u-Dan-"ianeg) and the u ver and middle reaches of the Sungari
is the best agzricultural section in !l'anchuria., The lands around
Changchun, lirin, and Iarbin are exceedingly rich and moreover
there is still plenty of room for further development. The
riorthern s:ction wotered by lower Sungari, the "onni, and the
smur, is rich in soil, but it is the most sparsely populated
portion in irnchuria 2nd thersfore the possibilities of aeri-
cultural dsvelopment are erest,
Climnte,

The climate is continental and is ~reatly affected by the
proximity of the grest ! ongolian Jesert. The climate is much
different in the verious sections of this part of China on
account of its big area., In the middle portion of the l'ukden
Province the temprerature sometimes rises in surmer to 96°F.,
and fells in winter to 25°F. below zero. The rainfsll, includ-
ing snow, is 33", and is spread over 70 days. The changes of
temperature are grent and sudden when spring comes, the atmos-
phere in summer is va2ry dry and the hert is greatest toward the
end of Jul;. Durine the day the temperature zenerally rancves
from 91° to 96°F., but during the nicht rarely above 75°F. The

heavy rains usually besin the latter part of'July or early in

August.
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The averare annual temperature in the eastern section
of l'ukden is just under 459F., and the averase rainfeall is
2.27 incres annuelly. The averace lowest temperature for
Jouary is oout 6.66° and the aversce highest for July is
89.66o There is about 21.15 inches of rainfell in the months
of July end ‘ugust.
The following tsblé shows the tenpersture and rainfall

at different sersons in the eastern section of llukden Province.

!‘onths Rainfall and leesn Lverage Lverace
relted snow. Temp. higgpest lowgst
(inchsas) (De~ree ?.) P, v,
January 0.35 16.66 40,00 -6.66
February 0.09 22,80 47,00 6.00
Ilarch 1.65 23.88 54,00 16.00
April 1.33 46,03 71.66 28,33
lay 2,66 56,81 82.33 317.66
June 5.35 56,98 89.33 53,33
July 11.48 66.53 89.66 61.66
August 9.67 67.75 89.66 61.66
September 5,50 62.73 87.00 46,00
October 2,73 49,33 78.66 28,00
Hovember .94 33.22 60,00 9.66
December .52 17.55 29,33 -6.,33
Annual 42,27 44,35

The southern section or southwestern section of I'ukden
has nearly the same climatic conditions as the eastern, but
there is still some difference in the two sections.

The following teble will show the temperature and rain-
fall at different secsons with monthly averare for five years

from 1910 to 1914,
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ilonths Hainfall Teniperature
(Inches) (Decrees 7.

January 0.52 24,1

Mebruary 0.31 28.0

warch 0.96 34.9

April 0.92 4a7.7

liny 1.25 59.4

June 1.96 67.8

July 6.50 73.6

August 5.60 75.4

Septenber 5,03 67.5

Octover 1.36 56.1

November 1.54 40,8

December 0.33 27.3

Annual 26.38 50,2

The sbove table gives an averace temperature for the
whole year of 50.2° and seecsonal temperatures of spring
47.3°%, surmer 72.3°, fnll 54.8°, and winter 26.4°.

The climate in north l'anchuria or in the provinces of
Iirin and Heilungkiang is much colder than that in Iukden. It
has long, dry, exceedingly severe winters and short, hot and
rather showery summers., Ice éloses the rivers to navigation
from the beginining of November to the end of 4pril. The
coldest regions are along the uvper course of the Amur in the
Greater ‘hingan I'ounteins, where the teriperature in winter
sometines fells to VOOF. beslow zero. At iiarbin or the centrsl
portion of I'enchuria in ordinary winters the thermometer rare-
ly falls lower than 40°F. below zero, but in en ordinary year
from the first of Decemner to the end of linrch the maximum
daily temperature averages sbout 309F, In summer the thermom-
eter at Harbin seldom reaches 1000, énd as the atrosphere is
very dry the heat is not very opvoressive.

In genersl the climatic conditions of llanchuria are such

es to confine apricultural operntions to seven months of the
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year. ith tne excention of the very south of Liamo-tung Pen-
insula, or the extreme eastern and southern sections of !'ukden
Trovince, wnere o little winter whesat is gro:n, the farmers
do not touch threir lends till the frost beeins to relex its
gresp of the soil toward the middle of !arch, and tney must
take cere that crovs of all xinds are harvested before the
¢nd of Cctober or esrly in Noverber, for in the latter month
the icy hand of winter acein tightens its hold of the pround.
£8 a matter of fact, the surface is still slightly frozen in
Lerch, when the lend is broien un and drilled by plow for the
reception of wheat end barley, which ere harvested in June.
3ut in further north the plowing cennot be done until the
end of April.

The crors that are best sdapted to l'anchurian soils are
soy beans, kao-liang, millet, corn, wheat, rice, and other
beans andAalso some minor crons of flax, tobacco, and cotton.

Large vearieties of besns are grown in lanchuria, and, to-
gether with their resultants, besn crke, and bean 0il, they
constitute by far the most valuable item in the export trade
of the three provinces of lianchuria. The methods of culture
of these beans are nearly the seme. In the month of April
they are sown by hand in drills, and the crop is harvested in
Septenber, The small grecen bean xnown as Lu-tou matures early
and is hervested in August.

Lu-tou is the srallest but one of the most importrent of

the beans of comrerce cultive2d in Ysunchuria, 7The ewidermis

1s of a dark green color, while the inside is whitish yellow,
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shading to gresn, It is somewhat bluntzd rt tire ends and hes
& white scar on the saddle. It is much harier than the soy
bean and contains very little oil or fat. This bean when
soeked in woater, wroduces excellent sprouts which are used

in the Chinese recsteurant in the nited States, but is nainly
end universelly used for the manufacture of vermicelli. The
process of the nanufecture is to have the beans first steeped
for a night in & Jjsr of worm water, The rext morning they
arc then ground up between two millstones and the liquid mix-
ture passed through fine sieves to separste the flour from the
crushed skins, wnich are diccarded. The filtrate is poured
into jars of weter, the flour sinks to the bottom, and all
floating impurities are removed. The water is poured off,
and the flour packed in fine hempen bags which are hung up
to dry. “'hen this has been accomplished the bags are removed
end the contents remain hard resses of white flour, wrich

it requires & considersole rregssure of the hand to break up.
When the vernicelli is beince minufactured a2 little of the
been flour is placed in a vessel and nived thoroughly with
water. The boiling water is then roured in and nakes it into
a sticky mass and then nore flour is added to it until the
dough no longer sticxs to the tands and arms of the min., A
wooden vessel with & number of Found holes in the bottom is
filled with & piece of the dough. Then a men holds the handle

of the vessel in his left hand and beats with his right hand
the dough, which escapes in strings through the holes in the

bottom and fells into boiling water, whence it is immedistely

drawvn into & tub of cold weter by another ran armed with a
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pair of sticks. “Then sufficient length of strings hes been
obtained the latter severs them .ith nhis teeth. The vessel
is constantly being refilled with dough and tre men relieve
eanchother at the beating process. '"hen the strings are taken
they are then hung over = framework to dry and are afterwards
nmod2 up into bundles for markst. It enters lergely into the
notive diet throughout the whole of China and will be found in
every nmerket.

The soy bean is gro.n entirely in =1l s=ctions of Ilanchurisa,
It is only in the last decade that soy beans have figured in

the world trade, and their rrpid rise in importance has been

M
one of the :.0st remerkablse comnercisl events of the racent

times, It was the soy bean that intorduced I'anchuris into the
trade of the world, and it is still the so; bern thot mokes
I"anchurie farous. e soy berns and treir croducts are very
predominant in the l'enchurian trede and now they constitute
nearly one-half of the value of the entire exvorts of the three
provinces. Though the soy besn is such an important crop in
lanchuria, the culture has no change in manner of cultivation
or in thes method by w*ich they are prepared for the market. The
soy bean is sown in April, cultivated by hoeings when the plents
are nbout 8 or 9 inches high and harvested in September, There
are threce big varieties of soy beans grown in this reeion,
y21llow, rreen, and bleck. They are so called becsuse of their
colors. Though the soy bean is grown in all sections of I'm-

churia the nest and bigeest bean fields are [{ound in the nor-h

of lukden, and this is because the frrms are generclly bigeer
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than those in southern sesctions of I“ukden and also the soil
is richer in fertility. This has ba>n nrovzd by the fect
that of 974,000 tons of soy besn shipped down to Driren dur-
ing 1917, 863,000 tons ceme from north of ‘ukden. It is estim-
ated about 108,783,316 vusnels of soy beens produced in l'n-
churia =znd gvout three fourths of tre totel wroducticn ercort-
2d, sand of the total export, about 30 percent. is in the form
of beans, and the rest in the form of bean cske and oil,

The amount of soy bern production by districts of each
province is shovm in the follo.ing table:

Provinces Principal Q%Ftricts. Amount of production
= (2ushels)

ukden Shenyang, Tiasoynand, Feaku,
ailune, Tunsfeng, Hsifeng,
iIsinn, ‘Innite, Lishu, Tieklirg. 52,477,445

Tirin Tingan, Cherngchun, lanshih,

Yushu, !inhsien, Iirin, 33,809,060
neilunezieng Heilun, 3Suihua, raysn, Yulan, 16,415,487
Totel groduction in bhushels 102,701,992

Zaolieng.

Zeolians mey b2 considorsd eovan more important tren soy
hsan because it is us=ed ns the staple food of the nntive pOD-
ulation and thes principal erain for farm enimels. Zefore soy
beans attainzd their present importance, half tre totel orea
of the cultivated 1land in l'=nchurie war devoted to the
zaoliane crop, but now the acresre is reduced to gbout 20 to
30 percent., wrile the soy bean is cultivated to 50 percent.

of the whole cultivrted area. The annual production of thris

crop is estimated at about 183,000,000 bushels. T:ig grnin is

not only used e&s food for n~tive consumptiond and also is used
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to mexe spirits with a production of about 1,965,000 gallons
or more, vslued at *10,000,000 gold. It is exported to tne
southern provinces and Japan., During the year of 1917 the
total export of kaolisng grain amounted to #5,655,000.,
Ilillet,

This is next important to lnoliong and is used as food for
th? native people. It is cultivated throughout lianchuris, but
mores lareely in north than in south l'anchuria., It is sown in
spring in the early pert of ‘pril, cultivated by hoeing, and
nervested in July, or early August for the leote varieties. It
is exported to the southern provinces of China and Korea, where
it is used a&s food. The total production of this grain is
about 31,000,000 bushels, and the export of it in 1917 valued
at about $2,000,000,

Corn.,

Corn is grown in I'anchuria in the same manner or way as
Zeolisng, It is gro.n extensively in the southern part of
lukden and the grain is used for food by the people. It is
sown in April and hrrvested in September., The estimation of
tliis crop production is about 37,400,000 bushels. This grein
bcsides consumed by the native people, is exported to southern
provinces for food supply, and the value of export in 1917 was
about {1,600, 000,

llanchuria is an ideal wheat country and both barley and

wheat are grown in considerahle cuantities. 3South I’anchuria

does not produce so much wheat as north llanchurie, so the best

wheat fields arc found around [lingan, Petune, snd Harbin,
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along the banks of the ‘ungari Zivsr. The whest is sown in
spring and rorvested in July. !ost of the wheat is spring
wheat and because of the severe winter there is only very
little winter wheat grown in the south of l'ukden. The screage
of wheat growing is incrersinz every yenr and the possibilities
of daveloprent are great, The production of whent is sahout
60,000,000 busnhels p2r year, The best and hecviest wheat grows
in the velleys of thz Sungari and along the I"uten liver, in
Jirin., This wheat averages ovar 71 pounds to the bushel, . hereas
wheat from the other districts sometimes weirhs 3 to 5 pounds
less. There are quite a number of flour mills in I’anchuris,
particulr-rly in the north such as Zarbin and Changchun. This
grain is exportzd either to the south provinces of China or
to foreign merket. In 1917 the value of export of wheat in
orth I'anchuria was about 23,275,992,
Zarley.

This crop is also cultivated in considerable quantities
in cerntral and northern lanchuria, and is used mostly for the
feeding of snimnls., It is erown in the same way as wheat with
but very little cnre to the cultivation., The annual production
is about 30,000,000 busnel.

rice.

Rice growing is not so extensive cs the soy bean crop,
but in recent yeaers it hss bren vary successful vherever the
1land is level &nd water c-n be odtained for irrigation, Rice
growing has been daveloped to a great extent in these few

vears and the total production is now estimated rt 1,50G000
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bushels. The cultivntion of rice in tris section is ne=arly

the same as in China Proper and the yield is about from 40 to

45 bushels to the acre.

Hemvo, jute, and flax.

These fibers have been grown as the importent crops in

I'wnchuria., ‘znp is grown in all the three provinces, while

jute is cultiveated only in lukden and Zirin and flax
Yeilunekinng Province. In Teilungziang, hemp plants

the rost part cultivated for seed, from which oil is

only in
asre for

extracted,

The production of their fiber end seed for 1915 wes as follows:

rrovince Hemp Jute

{ pounds) (pounds)
liukden 31,281,813 12,360,673
Jirin 6,046,654 2,290,010

Teilungxisng 45,257,016

Tobacco.

Flax
(pounds)

10,710, 468

Seed
(pounds)

11,534,116
20,461,762
17,410,054

This is one of the important products of l'anchuria and the

best crop is raised around Zirin with excellent quality.

Cotton,

Recause of the limitation of climatic adaptetion, cotton

is grown only in the southern part of llukden,

The principal

districts of cotton growing ere laiping, "~nicheng, Liaoyang,

Shenyang, Tiehling, Penhsi, Faku, ¥eishan, Peichen, I-Hsien,

Chinhsien, wangning, Chinhsi, and Chnroysng.

0 .ine to the absence of reliable statistics it is very

hard to give the amount of production of the agricultural

products. But the following table .ill just show the cereals

produced for 1815 by the reyports.
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Iinds I'ukden Zirin Feilungkiane Totel
('o. 2u.) (Fo. Tu.) (llo. Bu.) (Ho. Bu.)

Zaoliang 162,052,691 13,264,633 8,174,492 183,491,816
corn 22,511,696 8,992,419 5,925,211 37,429,326
lillet 12,312,303 6,730,856 11,462,635 30,505,793
Beans 39,217,693 17,663,030 17,164,111 74,004,834
Small beans 7,015,543 2,119,188 1,492,544 10,627,275
Other beans 1,315,886 609,925 251,140 2,176,951
Rarley 3,276,847 7,118,797 17,642,844 28,038,488
“heat 4,702,600 11,334,736 9,263,998 25,301,334
Oats 995,432 928,350 3,545,612 5,469,394
Rice 6,057,613 1,350,239 7,407,853
Total 259,458,304 70,112,173 74,922,587 404,493,064

The following statistics for the same year 1915 have been
worked out by the South l'anchuria 3Railway Company, for which
the e~port of these products as giien in the customs returns

is made the basis of the calculation:

7inds South !anchurie orth Yanchuria Total
(Bushels) (Rushels) (Bushels)
Beans 79,109,647 29,672,569 108,782,216
Cereals 226,570,587 97,707, 098 324,277,685
Total 305,680,234 127,379,667 433,059,001

In the above it will be seen there is 2 preat difference
bet.een these two tables. Since there sre no reliable statistics
it is very difficult to say how much reliance can be placed on
these figures. The emount of figures in the latter is larger
than that former tecble by ebout 29 million bushels, but it is
steted that millet, kuoolisng, buckwheat, and other cereals
are 1ot all included in the first table and, thetrefore the
two tables in totals may agree with each other. The production
of beans is much different in the figures of these two tables
but in tris c-se it is more reasonable to take %outh.Kanchurian

Railway Comnany's ficure than the other becsmuse beans end their
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products are mostly exported, =nd, since that company's figures
are based on the export returns it will be correct in these
firures. In conclusion it is s=f2 to ssy that th~ total emount
of cereals and pulse produced in !'snchuria must be somewhere
between 404,000,000 snd 433,000,C00 buchels.

The wild silk fed on oak leaves, is one of the most im-
portent industries of south !I'snchuria. It hes h2en developed
to a great extent in the soaith section of I'e=nchurias end it
has now becore one of the irzortant industries in that ragion.
The most prominent districts for wild silk raising ars Zaipimg

daicheng, Suiyen, and Iwantien, vnrile .ntung end Iaiping are
znown es tre largest centers of l'enchurian silk. Large quanti-
ties of silk are exported from Antung to Shantung, other parts
of Crina and Jepan., There are big numbers of this type of
farning in ITukden and really it is only in this s-=ction thet
wild silk produced. ,
The follouing table shows the aporroximate number of farms

in trec orincipnl districts of l'uxkxden:

Districts. Tumber of farms,
Liaoynng 170
Fu-Hsien 1143
itntung 1575
Eaicheng 561
Suiyen 7170
awantien 26217
Laiping 5357
feng-Hwang 663
Tuan-Jden 51
Total 13,817

Since there sre no relisble statistics Jorked out by the
y
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government it is impossible to aczcertein the cuantity of
wild silk cocoons produacad in !'orchuria. It cen trernfore
only be given by estirnietion on thz beeis of the arount of
export and of horme consumption. The production of the co-
coons for recent yerrs nust bs vetween 6 to 7,000,000,000,
The estimated total production of cocoons for 1910 to 1915

is as follows:

Yesars Tumber of "thousand
1910 5,042,737
1911 6,356,506
1912 7,059,103
1913 6,259,624
1914 5,030,286
1915 8,528,171

3tock farnming.

In general, the I'anchurian farmers keep largs numhers of
nors»s, rules, catrle, ~nd donzeys, and tris cen be seen in
their farming s:.sisted by those enimeals. However, the big
pastoral grounds ere found far north where the population is
not dence. 2efore the imnigration of the Chinese farmers
from the south, the chizf occupation of the people wns the
raising of live stock and in consequence stock frrming was
greatly developed in those days, Vitnh the entry of the farmers
from the south, the rich prstoral country .rs convefted gradual-
ly into grain fields., 30 at present there is not mﬁch pestoral
grounds left in south lianchuria because the population is big
with a density of 133 per squere mile, but in the fer north
in the western prrt of I=2ilungxieng Province and on the llongol-

ian frontier the people are as yet devoted to the breeding of

live stock, Every ferm keeps some pigs and a number of chickens
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and on the big farms sheep and cattle are raised. Very few
stock farmg are found in south I’enchuria and the type of
farrning in !'snchuria in general, we may scy, is mixed of
grain end liv2 cstock. ‘s to the amount of stock rsised in
I'anchuria no statistics ares availaeble so the figures eiven

in the following are only an estimate:

Zinds of stock Humoer of heads
‘lorses 2,200,000
lules 560,000
Crnttle 1,837,000
cheep 2,620,000
Donkeys 510,000
Yogs 5,300,000

forestry.

lost of the big forests are found in the for north of
I'anchurie especially gclong the rrures of Tningan and Changpail
ounteins, so the most valuable forests eare on the north and
east, In south llnnchuria afforestetion is needed in many
places. Iills and mountains now bare and barren are cspable
of being converted into fine forests to the benefit of the
peonle, The trees in the forests of the far north nre mostly
of the pinus, cuercus, and sslix family. These lsarge pines,
often with a circumferesnce of 12 to 14 feet, hsve a2 heicht
of about 100 feet. The following table shows the distribu-
tion of forests ~nd estimated numbers of trees in lenchuria:

frovince ILocation of large forests.

Located by Located by Located by 1o, of trees

I't. renges rivers districts in trousand
l'ukden Sungling Suichuneg,Chinhsi, 1,000

Ningyuan, I-isiehn

Tailing ) Taiyuen,™ushun 28,800

Penshuiling) dailung, 'singxing

Hamaling ) ete.

Laoling Xight bank Linxiang,Liu-Fo 14,40C

of upnar valu o inghue
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Province Iocation of forests.

Located oy Loccted oy Toceted by "o, of trees
't. ren-es riv.rs, ¢istricts in trousond
Total forwrrd (iukden) 44,200
Lungxang Zient berk of Bwai-Jen 16,200
Shamuling rid. 7elu
Iirin Charpgpai- Upper l'ensZieng 21,400
branches Sungari Tua-tien,etc.
“eishan Jnoer nrurka  Yenki, Tunhua, 5,400
Changkweng -~ ete.
tsailing dirin, Tonhua, 21,600
ete.
Tegino-Chang- Lalin o “luchaeng, Ch-ong-
rai show,Pin-*sien,
etc. 30,600
tuxotchencsran Upper 3ui- “uichun, "in- 21,600
fonho and gon, Tungning,
Tunen etc.
Heilung- ZInall Thing- Hulan-H “uihua, o1 lun,
Jiang en Yuging,atc. 720,000
Creat IThine- Aigun,ulun,
an Manzieng, 5,400,000
Tungxiecng,etec.
Grand total for tas thres provinces 6,299,000
Labor,

Probebly not more than two-thirds of ths whole areble
land of I'anchuria is at present wmder cultivation. Partic-
ulerly the sections of north !'anchuria, the vrovinces of
Zirin and Heilungzisng are ctill waiting for developnent.
The present colonists nre of tiemselves unnhle to cope with
the lend they hrve trien up, ani lebor is yeerly inported
from the northsrn provinces of‘China, especieclly Thantung
and Chihli to till, sow, snd reep. ¥rom Chefoo, Shantung,
‘elone morc thnn twenty-five thousend egricultursl leoborers

v

corme to I'mnchuria every yeor and go back at the end of the
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year, The provinces of Chihli »lso send a larpe nunber of
laborers but thecy center and leave by lend so there is no
means at hond to «row how many laborers come into I'anchuria,
It is estimated that no fewer than 300,000 laborers enter
l.znchurie evary year, but even tiis arount of lador does
not seem to be riich ccoount when scattered over !'rnchuria.
The farm work hes to bec done by haend, no farm machinery
veing uced even at the present time. Horses and cattle are
used as the meens of power to plow, sow, and harvest.

'ethod of farming,

The niethod of ferming in l'anchuria is nearly the scome as
in other prrts of Chins, In Tuxden province the farming is
carrisd on on a smell scole, but big ferms are found in the
north and a certain rotasion is followed. The fields of millet,
kaoling, and wheat will b2 seen in miles snd the corn plented
nlternntely with =0y beans or other beans but not over 28 in-
ches apart, one stalk of corn in & place every 16 to 18 inches,
all carefully hoed. The sharp ridre cultivation is generally
prectised all over this pert of Chine. £nimal and human
ranure and earth composts are uczd as fertilizers spnlied to
s0il, The larre soy beon fields are seen in the central DOT—-
tion and northern sections of 'snchuria. Tields in this pait
of Chine are lareer than in China Zroper, end tre cultivation
is done with cattle snd “orses nand o larrs rnumber of men work

in gangs of ten, t.conty, »nd soretimes as hich cg thirty to

o

fift, or sixty, hoeing kaoling, corn, millet, &nd soy Demns.,

The three year rotetion is osracticed on the big frrms generelly



-162-

£ rotation of millet, berns, small ercin is used. Cn ermoll
farrms thz2 soy been and coin sre clanted in the s m2 fizld 1th
alteration of hills in & row and followed by millet and then
corghum or sorme surll grein,

enchuria e:ports lorse quantities of agriculturel pro-
ducts evary year to thz south rn provinces and foreigh mar-
ets. The soy bean products sre famous in the world trade
ond hecrouse of ric» 350il ond favoreble conditions of the large
nncultivated erea in Ymnchuria, there is zreat possibility for
Geveloprnont as o field of eericultural enterprise. '7ith three
big rorts of 'ewchuong, Dairen, snd lntung in I'snchuria, the
farm products can be shiopned out to any section of Chine and
any sart of the world end co th2 frrmers can ret a better rrice
on their products.,

The princicel articles ~2rcvorted throueh tre maritire
customs ~t Ilewchwene durine the yerrs 1904, 1913, 1915, =~nd

1918 were ac follows:

Lrticle 1904 1813 1915 1918
(Tons) (Qons) (Tons) Tons)
Zeens 121,825 90,823 124,135 36,677
Lean crke 132,411 281,927 272,401 117,248
Zeanoil 4,784 7,531 4,018 480
Castor oil 157 914 405 162
Seed 1,317 1,575 1,061 423
Cereals . 40,544 15,749 15,614
3ilk, wild and refuse o T
825 725 1,067 383
Tobaceco 4] 96 38 121
Yool 75
Yides 43 251 17
Bristles 14 123 210 167
Zaoliang spirit 457 1,455 1,803 1,611

Skins (furs)ncs.3,584 89,806 74,253
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rticles exported fr-m Dairen during the

yecrs 1908, 1912, and 1918 are as follows:

Article

Rean crke

Teen oil

Beans

Hemp seed

Zaolinng

Ilillet

n2snue

Tobacco Leaf

3ilk: Cocoons, wild,

1,

Haw, wild 1,

1908
(Tons)

210,472
2,906
220,377

2,026
139
Lbs.
538,800
260,933

1913
(Tons)

536,966
38,714
165,216
16,822
26,615
48,276
2,236
837

5,872,667
1,106,400

1918

(Tons)

977,539
137,521
371,561
3,860
58,507
7,797
494

84

12,191,733
1,147,333

The principal articles exported throush the l'aritime

,

Custons ot ‘ntung in 1908, 1915, 1917, end 1918 are as follows:

Article 1908 (Lbs.)

1913

1918

Tean crke30,478,800 72,644,400 100,509,200, 226,336,133 194,100,973

Beans 2,051,600 15,233,200
Bean o0il 4,000 284,133
Zaoliang 3,959,733
Corn 1,158,266 &,983,466
1fillet 46,880,200
Zaoling wine 1,413,066
1711d rav silk 1,066
Cocoons,wild 12854 800X, 024,400
nste silk 432,800 612,166
Cocoons,

refuse 33,066 96,933
Pongees 666 11,866
Tea
Tobacco 76,400 39,200
Vermicelli
I'ushrooms 69,600 25,600

1odern farm machinery in

-

45,132,400
1,044,400
1,677,200
5,781,333

29,356,800

561,466

1,194,266
22,487,600

974,533

132,933
22666
799
41,200
42,400
13,200

I"enchuria.

77,361,066 171,219,600

6,230,000 4,329,066
454,800
12,068,667 15,162,933
42,809,200
269,867 240,133
371, 333 296, 533
6,240,267 12,851,866
252, 000 527,200
400 28,400
5,867 27,066
37,867 27,867
46,533 55,200
6,400 23,600

llodern egriculturel machinery is beine introduced, but the

farmers are slow to accept it.

lestern plows, harrows, cultiva-

tors, plenters, grain drills, «nd others are practically unknown.

The farmer in I’archuria usually hes 2 large family and believes

in the efficacy of hand lebor,

In the prosperous districts of
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big farms usually a nuuber of 20 or 40 laborers sre rired to
do the work., Trrctors 2nd ylows heve been used by an LAmerican
conpany in north 'nnchuria where there are many acres of 1land
under cultivation, »ut it hns bezsn found that the cost is too
greaet. This is becsuso the rand lubor with horse power is
chesver in production than with traction mechinsery. So long
as the horse and hand lebor ere co comparativ-ly cheen, the
marxet for rodern agricultural machinery . ill not be gresat.

Legricultural educesion in ‘anchuria.

There are only few scricultural schools in !'enchuria at
present. Very few courses are given and as a whole the apri-
cultural educantion is very coor in the three vrovinces. Dur-
ing the last decade the I'uxden provincial government expended
a considerable cmount of money in estedlishing institutions
to foster agriculture =nd forestry in south !'anchuria. 2Aeri-
cultural experiment station, a?ricultﬁral schools, forest-tree
nurseries, and experiment farms were orgenized. Owing to
various ceuses, these ares now aither closed or suspended. A
larpge exzperiment station snd aesriculturel school were estab-
lished &t I'ukden., It possesses avout 250 acres, wasg well
equipped with buildings for ferm work, and has class rooms
and dormitories for quite 2 number of students. It was also
well stoczed with foreign cattle, sheep, 2nd swine. It
suffered much from having no unified plan of management. The
Tlukden Porestry Departmsnt has about 700 acres and & number
of young trees erowine there., There is 2lso a government

live stock form nt Chenan, near Jasoyanegho, on the Peking

‘mkden Railway, wossessine 15,000
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acres, which wes well stocxed with foreign horses, cattle,
and sheep. Ther2 is o frult nursery at Zwanening where
apoles, vreers, na2aches, cherries, plums, grapes, raspberries,
end blackberries ars n2ll successfully erown.

The future devclopment of apriculture in ''anchurisn,

I'anchuria is vrinierily an agriculturel section of China
and o.es rec2nt econoriic developrnient c¢miefly to asricultural
procucts. It is rich in great level, fertile plains, adapted
for agriculture on an etensive system. The totel area of
arsble lend is roughly estimeted at 385,289 square miles, of
which not rore then two-thirds are under cultivétion. Lbout
90 percent. of the cultiveted land is taken up by soy beans,
wheat, nillet, and kaoliang, trhese four being cropped in ro-
tation. llanchuris always has a surplus of food products
whether the yeer is good or bad., This is because she has more
land in proportion to the population in that section end the
soil is rich, esnd fertile. It produces not only sufficient
food supplies for thnt saction alone, but furnishes a large
quantity of food products to her sister provinces, as well nas
to the world.

The following tables will show the surplus food products
of I’anchuria in cereals and beans, exported from the ports of
lilewchwang and Deiren (fntung is not included on account of no

available statistics in 1918 and 1919.



kxports throueh port of Yewchwang in 1918 snd 1919;

Article 1918 1919

(lletric tons) (I etric tons)

Zean caile 106,366 200,224
Pean oil 960,800 1lbs. 14,206,400 1lbs,
Beans: Bleck 6,206 tons 9,933 tons

Green 5,638 5,634

Red 371 252

‘hite 1,180 2,395

Yellow 19,877 51,905

Cereals: Berley 1,568

Jooliang 6,363 679

Corn 2,960 16,854

"illet 1,928 5,459

"heat 2,881 12,342

Zxports throush port of Dairen in 1918 and 1919,

Bean cnke:To Foreien countties 791,207 933,287
To Chinese ports 81,5696 3,009,084
Zean menl 29,937 30,176
Reans--in bushels of 60 lbs.
To foreign countries 11,220,442 20,900,118
To Chinese vorts 1,166,029 969,796
Barley--in bushels of 40 1bs, 31,114 399,039
Corn--in bucshels of 58 1lbs,
To foreigen countries 89,117 962,746
To Cninsse ports 326,476 88,550
“heat flour-bbls., of 1956 lbs.,
To foreisn countries 19,418 11,897
To Chinegse vorts 13,744 5,709
aoliane--in tons
To foreign countries 4,564 30,001
To Chinesse ports 67,671 6,883
illet--in tons
‘To foreign ccuntries 6,404 37,641
To Chiness vports 5568 271
'heat--in bushels of 60 1lbs., 972,260 1,661,924
Bean o0il--in tons
To foreign countries 122,604 108,816
To Chinese ports 183 5,369

l'anchuria needs labor and the proper development of
farming. !ore then one-t. ird of the uncultivated land can be
turned into ferm lend, all the conditions recuired for thet
vurpose beiny trizzn into considerntion. 7ith all the 1l-nds
cultivated in rrchuria it will not only give the »nosczible

addition of food cup-lies to Chinn, but to the world ng well,
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because its soy beans and their products huve already become
importent items in the world use., This r.eans that the more
land cultiveted in !'swchuria the nore c£o0y besns nnd their
products are exported to neet the world demand.

The future development of I'manchurien sg¢riculture depends
-largely on *thz following consider=ations which snould be carried
out nroperly:

l. Transportation fecilities: This is the first important
fector in the dzavelopment of sgriculture in !'anchuria because
it is found theat the :.0st nrosperous agricultural rezions arc
the sections where the transportation is convenient., In the
nortrern soctions in Imnchuria more lands are uncultivated and
thot snows the respactive development in the thres provinces
with the extent of trargssortation facilities. 30 the improve-
ment of canals and rivers for water transgortation is very im-
portant es a means of cneaply moving the bulicy freisht of
grain, end railways and rosds s»ould »e built for the conveni-
ence of transportation. Building of good roads must be cgushed
forward for hauling groducts to ship-irng points nnd enable
farmers to: market products which they could not market with
roads ovar which they could not easily transport them, Good
roads increese the value of farmars' marxeteble products and
increesse the vnlue of the land. They also make 1life more
pleasont on the farm if ths meens of communication and trans-
portation with others end outside world are mnde better, There-
fore the transportation frcilities must be mode easy for the
future development of acriculture in the far remote regions of

Jlanchuria,.



-168-

2. Techrnicnl eduacation in acriculture: This is the most
irmortent considerastion for the future development of arri-
cultureAin the thrse provincss. Trained men are needed to
carry; oat tha policy of acvricultural developrient and better
metrnods of ferminz for the future improvemont. 30 the asri-
culturel iastitutions shoild ne w2ll estanlished to meet this
derund,

N

3. Im.dgration: The developrient of I'snchurian agriculture

W)

since th2 early tires hnas oseen due to the immiegration from the
south to open the fusure developrment in "'arnchuria. I'anchuria
is now lacxkxing in levor and a policy of.immigration to colonize
the remote repgions should be war ked out by the government by
grantine the lands to farmers with 3 or 5 year term payments

of the land value. 2t ths srme time, the government should
give moo0d protection to ferrners where trey are farming. In
this case th= more irmigrants enter and settle in !'anchuris

the ore lands will h2 cultivated with the consequence of a
large production of crops.

4, lLzriculturel orgnnizations: This is essential to vro-
rote trhe interest of farmivng and to encours. e the farmers to
improve the methods of cultivation. This kind of organization
has be'n establisned for a number of ye:rs in Chiha, but under
the management of non-ggricultursl trained men the 'ork has
not bsen very successful. 1In the near future this orgenization
should cooperate with the arriculturel institutions to work

out ths better development of svriculture in ‘anchuria.,
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5. Irrigetion: Irripection is nicessrry ia >enchuria bhe-
couse the rainfell is not well distriosuted throug® ont t?e rionths
in which crops make their greatest growth #nd a2lso the drouth
usually occurs with e result of failure in crop production,
Irrigation is yrecticenle in llancruria because there are so
many rivers, esp2cially the Suneeri, tre Tiao, and others can
irrigats mdost the areeof the fertile plains along those sections.
Tre farmers ~nd the governmsnt should work in cooperstion in
the construction of systers of irrigation. “ince in rost cases
the water con be triken from rivers ond streams, crnals should
b2 opuilt. In some crnses dems ars necessary to raiss the level
of the water in the gtreams from which the water is drswn. In
other cases d:ns should be mede to create great storspe reser-
voirs in which supplies of weter are eccuruleted to bs used when
the crops nost need them., =owever, trnis should be worked by
the congtruction r.en .heotever the system of irrigetion should be.

There are of course rany points to be considored for tre
futurz daveloprent of sericulture in 'enchuria and suzrastions
mentioned anove only emohasize the irriediste steps vnich should
be tazen to cultivate all the llanchurian lands to produce =
great produczion of food sup_ly.

-

Parm plan in I‘znchuria,

The~land around I‘ukden is divided into small fields, in
which fermine is corried on in the intensive manner practiced
in the southern provinces, hut the “ypical l'anchurian farm is
one of from 200 to 300 acres. Practically ther=s is no definite

field plan in fi~ld divisions for & system of crop rotation.
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Though xeoliangs, coy benns, millet, corn, and wheat are growmn
in rotation, th. farmers hove rnot laid out 2 plan for erowirg
the crops. "The farmers grow all these crops on their farms,
but usunlly xknolisng and soy henans occupy & largs portion of
the lwid with a £2u0 ncres of corn, millet, wheat and core other
crops, Th2 lunds or fairms sre usueclly about 100 acres square
and tris 1s becnuse the rovernrent divides tre lands in such
o unit to sell to the people. ' rerefore, if & farm ras 300
ecres ferm and bought the lends at different times the farms
will bo 1C0 ecres in one risce ard 200 acres in another, Of
course treres ere some big farms, such es 10C0, 8C00, 5000, or
even rore than ten thousand acre forms, but as a typical
‘anchurian farm we will tske 200, 300, or 5CO acre frrms.
There is no pasture on the farm and all the lands ere planted
with cereal crops. The farmers live in the villages or towns
and -0 to the field@s in the morning and return to their homes
in the evaening so no farm house csn bYe seen on the farm,

Ln orieinal end ravised farm plan is given on the next
proce., It represents 2 renerel type of farming. 2igs and
poultry are raisnd on the farm and horses snd cattle are kept
to do the farm work. Iin general the ferm is entirely devotod
to cereal crous eond live stock is only s side line, The so0il
varies from loams to silt and cley and good crop production
cen b2 obtained und:r mormel corditions. Zorghun, millet, corn,
soy bean and wheant are the main crops in thes2 sections hut
soretimes these are o failurs due to drournt durine the growing

season, so irrigaticn is profitable if the water cen he dreown
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from rivers. The nig rmarkets ars iu the south, suach as I'ukden,

lLiewchang, ‘ntung

end Deiren, and in th? rnorth such s Chengchun,
~aroin, etc., ince the reilways wers built ond the rivers are
navigable for hundreds of miles the fecilities of meariebting

farm prodicts arz «ood, but in the far rerote regions far from
snip ing points the transportetion fecilities chould be improved
for future develo» ent. The distance from various mnarzets vearies
with diffzront directions. ‘owever, the farmers cen s211 their
rroducts in loenl nmarkets to the grain dealers ond then it is
ship-ed to the hog mrrzxats, The lands ar: now in hirsh fertility,

ally th2 naw londs where no maonure or fertilizer heos been

e

espac
aprlied.

The new plen to revise the form is shown in the next pege
by map in wiich the fields «ave been divided sand system of ro-
tation plen 2d. The form is divided into three divisions for
wi.ich a trree y-or rotetion les been planned. According to
the rotation every jear & certsin number of rncres of wheat,
g0y beans, corn, nillet, ~nd co.-stun are grown. Il0 lesumes
such es nlfalfe or clover bdeing plenned in the rotetion beceause
it is going to be uzed o3 a cereal crop farm, and sorghum and
the nmillet strew and com stnlks will be uc2d for roughage, and
corn sorghum aad soy bheens f0r~grain feed for rorses end cattle,
Thre s0y bern 1s the only legume used in the rotation cnd it mey
be sown after harvesting the svpring wheat the ides beins to grow
two c¢crovs in the seome yesr, TIf the so- been cnon mrture for seed

production, then it will be cut for seed, if not, it will be

plowed wnder in the f21l1 to bomefit the soil =nd rext crop.
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“ovever, this systom of rotntion 1ic not vary efficient in
reinteinine the fertility of the 1lond, o0 the manures or
cormrarelel fertilizers sho.ld 2 us2d &nd erpplied sccording to
the conditions of so0ils. ! 0:% the landz hove plenty of lime
and if legunies, such nc beons and reag, er» ucsed in rototion
not rmuch ritroesn is uced, but ghosphrt: is the ornly fertilizer

gropping systom

@

nccessary. The rotestion rnes to do with th
there so there is no definite formule for fertilizers., In
conclusion, for rovicion of plan of the form and fertilizetion
system, the fermers muist consider financiel returns, poscible

¢ the result of ravision of the crop ing system,

r
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The original farm of 200 acres.

100 A. 100 A.

The following is a revised farm plan of 200 acres with
three field division of 3-year rotation.

66 A. i

1. Wheat followed

1. Soy beans.
by soy beans.

1. Millet, corn
and sorghum.

2. Millet, cornm
and sorghum.

2. Wtheat followed

2. Soy beans.
by soy beans.

3. Soy beans.
and sorghum. by soy beans.

-
|
I
|
|
|
I
1
I
|
!

3. .iillet, corn : 3. Wheat followed
!
I
[
!
|
!
I
I
l
]

P
p—— - —— ——

— e 2

- Field division.

—_— Field lanes.

-_— Roads.
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The original farm of 500 acres.

100 A.

100 A.

- - =y —— - — —

—

_1__..__.__._

100 A,

Revised plan of 500 acre farm with 5 fields with 5 year

rotation.
96 4, Pield I. | 100 A. Field II.
1. Soy beans. l. Wheat.
2. Wheat. l2. Sorghums
3. Sorghum. ,5. Beans.
4, Beans. Corn and millet.
Corn gnd millet. | Soy beans.
_ omestea
l
100 A, Field IIL 96 A, Field IV.‘ 100 A, Field V.
1. Sorghum. 1. Beans. 1. Corn and millet.
2. Beans. 2. Corn and millet. 2. Soy beans.
3. Corn and millet.-a. Soy beans. 3. Wheat.
4. Soy beans. 4. Wheat. 4. Sorghum.
5. Wheat. 6. Sorghum. |5. Beans.

— - —

|
!

Field division lines.

Road.
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China is essentieslly nn egricultursl country. Zh: has a
big aree of lend and lerge populetion, 'ith favoreoble clinste
rnd plenty of l~bor, she produces the biggest production of
arricultursl products of sll the nations of the world.

There ares still meny acres of land in nort-ern Chine,
especielly in !"anchurie, !'ongolia, >in-kieng, and Tibet, which
ar2 in nost vort good for esri.ultuwre and =2ven in China Proper
some sections Qf the 1lands are uncultiveted. “ith the reeions
elons the valleys of 7ellow river, Twal lliver, and some other
big rivers in the couthern provinces reclaimed end the border
crovinces colonized, China's crops alone would support double
her present population of 400,000,000, so the production in
the future will be not only sufficient for rer own consumption,
but for world sup ly ac well, There is greet poscibility of
development ss & field of s:ricultural enterprises in those
sections, espceecially the provinces of Manchuria, I‘ongolia, Sin-
giang, and Tibet. Due to the l~ck of proper transporte-ion
facilities and the uneducnted frrriers there has been o rrent
drawback in Chinese azriculture. The big eares of land, the
favorable climnte, and the larre population neve veen the
same since aiicient times, but now the ssriculture of other
netions is much in edvance, while China is foar behind., There-

fore, the future development and improvem:=nt of Chinese neri-

culture must be worzed ypropoerly.



L
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nducation in secriculturs is the first important thine in
the development ond improverment of rzriculture becruse the dreow-

ot

brcg of £ha presant Chines: noriculture is due to tre fact tlhet

\

the farmers do not *ovae 2dueation andl th: educeted men do not

stud; sericulturz. ‘met Cning ne2ds Low is treined men vwho

are interected in the work of azri_ulture to carry out the
policy of nrricultursl development and better netods of
farrineg for futurs improvement, 1In order to have men well-
treired on thesa linss, aecriciltarsl scrools should be es-
teblished by the provincial governrient.,

The transportation fr:ilities =re big foactors which affect
the present arriculturesl developrient znd conditions in China,

vYery little lend is cultivated in the far remote regions where

the frecilities of transportation sre poor. This is so in

border provinces and some sections in southern provinces.,

"ost of the 1londs in the hofder provinces ere rich and fertile
and vroduce eood crops, but the inadequate transportation
focilities for marxeting asgsricultural products cause very little
land beine farmed. So the railways and roads should be built
end waterwsys should be improved for transwmortetion., In this
way the farmeis c¢'n move their erain to the market and the value
of sepricultural groducts will be increased and the people in

the city cen ouy a chesver food stuff. It is usually found that
the orice of the soricultursl nroducts is vory wich in the
cities or in sections where the populetion is densz2, while the
products on the form of the rerote resions far from mariet s=211

very low, Tierefore, tie improvement of transportrtion fecil -
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ties would not only help the farrie:s to sell trheir prwducts
2t & vetter price, vut tre people could by o cherspar food.

# policy of colonization of oborder provinces‘s¥ould be
wor.ed by the governnent. The lends should bes grented to the
irmiigrents for a zumber of & or © yeers terms in veyment of the
lend volue from tre tire threy have taken it up, and as the
result rore lands would be cultivated end more »rodaction of

food prroduct: obteined., Cpen boundnry reeions for farming

would menn n decrence in the dencity of population of the

w

outtern »rovinces ~nd incresse the production of crops and

the value of lands. ~“ranting lends to the disbonded soldiers

is enotrer ctep the rovernment should teake uo to ferm those
lands in tha north., If the soldiers are converted into fermers,
and oreater efforts directed to the production of poods than to
their distribution, the dswn of a new China micht be safely
predicted. < orzover, the veople colonized in boundary regions
would not only farm the ‘ends for production of crops, but
vrotect it from invasion from outside as well,

In order to maxe every acre of land yield its right auota
of produce, fermine metrhods should be modernized, Tre pres nt
netrods of apriculture in most sections deprive the soil of
hurmus. There is no system of crop rotation. This condition
is aggravated oy the continuel roking awey of the stubble Hr
fuel, trus depriving tre soil of organic matter. The scarcity
of animals naxes the price of nanure prohibitive., The use
of nirt soil, mrocured in the cities, and farm manure »~nd earth

composts are tre only methods sdapted for xzeerine the soil pro-
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ductive. The necessery chonves for improvemoant micht be:

1. Tototion of crors should be in system, so that nitroren
corsunin~ crops moy ve succeeded hHy nitrogen-vrodicine crops,
tno o deep ond ghnll crops s5tould alternate,

2. Sfrirmel husbandry should exwist, hogss, ste2p, cettle, cnd
norses snould b2 brza, in order thet they ney consumec the grass
crops of thne feim and the by-products of the crogs.

2. There snhould be improved retrods of tillsee, this in-

supers2ssion of tre inadequate irmplements by modern

LS
O
]
<
W
&2
(33
(&9
143}

4, ;fforestaﬁion 2olicy 1s inperative, in order to check
£01l zrozion end driftece, ard the eiltine up of thes navigeble
rivers,

Tnase are some of the wvoints wich should be esdopted for
irmrovernent, out these con come only .+ith the complete education
of the reople. “overnment or provincial crop improvement ste-
tions s»011ld b2 esteblished to distribute the seed to farmers
for ite H-st rdsptation.

‘ith tr2 Zevelopment of arricultural industries, a demond
for trhe improvement of diff:rent classes of live stocx in China
is necessary. Tnrees methods of iriprovement cen bz adopted:

1. Improverent within the ¢xezi, L fev gorerotionn of
intelligent selection of i-dividunls for breeding urvoses
would grently inm.rove the stocx.

2. Tne seocond ratizod of improvemant would b2 to introduce
males of improved breeds for neting ith native ctock,

3. The trird ret-oc for imnrrovernzent of nntive stock ic to

i3 )

sscurs ;ure bred sainels of desireshle bre=d ornd continue to



brecd tier pure, T2 Jires ret ol of solachion within native
orecd is sefect, but slow in oriveings resalte, Introducine
rodern irproved bDreeds will orine boett.r results, srovided
only thiet rood, neulthy orineles a:x: cegured #nd inta21ligrent
brz-eding is preeticed, -ovevaer, the 1ost inportrnt tling

is thet men well treined in aninel breeding ~nd feeding are

much nzeded in Chins to improvz trke quality of 1livs stock

He

reicire s w2ll ¢35 for the crop production are great in the
vordar rrovincas wrere the lands are ecood for grezing. The
mixed Tarm of live stocz eand cereal crops is important in
tr.cce regions becruse of maintenance of soil fertility.

It is now guestionable whether or not the modern far
machinery would m2 ndopted to our conditions. Tecause on
the everere the Tarrers nave o small acreage, except I'anchuria,
ongolia, Zin-kiang, end Tibet, and the lands sre =11 divided
into snell fields, in wrich farnins is carried 'n in an in-
tensive manrer, Howvever, in these border provinces trhre modern
farm machkinery would be ~daptsvle to opsrmte on the greater
farms but these imylemsents should be used with horse power
because ges costs too rwuch., The farm implements manufactured
in the western countries are used ard sdapted to their own
conditions in the extensive way so those tools may not be
adacted to the conditions in China &nd also the cost ig raieer
high for our fermers to buy them. So the best way to do is
to hnve men treincd, knowing the conditions in China, wiro
will desisn types of farm irplemants similar to the western

plows, drills, plantsrs, cultivators, and other tillose im-
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plements and s211 to the farmers os chersp as wvossible,

§e w2

In conclusion, thz future development end improvament of
Chinese srriculture devsnds loargely upon (1) Zducestion, (2)
Troigration to colo~ize the horder ravions, (3) Trarnsportation,

(4) Tmrroved farmire mettods, ond (5) Improved ferm imnlements.
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