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INTRODUCTION

The first commercial rice crop was grown in California in 1912,

The high prices paid for rice during the World War resulted in a rapid
expansion of the California rice industry, and in 1920 182,000 acres
were sown. The acreage In rice decreased during the depression follow-
ing the World War to less than 100,000 acres, but in 1926 about 155,000
acres were sown., Climatic conditions in California are well suited for
the production of the short-grain Japan rices. The medium-grain and
long-grain rices, however, do not produce dependable crops. Short-grain
rices are, therefore, grown almost exclusively in California.

Due to the'fact'that the rice crop may be damaged and the cost of
harvesting materially inecreased by early fall rains in California, only
midseason and early maturing varieties are now grown commercially. Many
varieties and selections have been tested at the 3Biggs Rice Field Stationm,
Biggs, Calif., during the past 15 years. A number of varieties have been
increased for commercial use, and these varieties are now extensively grown
in California.

Barly maturing varieties, such as Colusa (600), yield well on virgin
land, but early maturing varieties are not so productive as midseason
varieties when grown on land that has previously been cropped to rice.
There is a demand -in California for high yielding, early maturing rice

varieties of good quality. Unfortunately, however, high yielding

ability, early maturity, and good quality are not usually associated

in the same variety.
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Since Japanese rices have been found to be best adapted to California
conditions it is natural to turn to Japan for other varieties for trial.
In 1925 the United States Department of Agriculture, therefore, decided
to send a man to Japan and other oriental countries to make a collection
of rice varieties for testing in California and to secure_information on
the methods employed in rice improvement work and other means of in-
creasing yields and improving the quality of the rice crope.

The writer was selected to make this trlp and was guthorized to
visit Japan, Korea, China, Java, and the Philippine Islands. I sailed
from San Francisco on September 1, 1925, for Japan, and after collecting
rice varieties in various parts of Japan went to Korea, from Korea to
China, from China to Java, and from Java to the Bhilippine Islands.

I am indebted to Drs. H. Andro and H. Tergo, of the Nishigahars
Experiment Station, Tokyo, and to Dr. A. Manahe of the Imperial Depart-
ment of Agriculture and Forestry at Tokyo, for information and help in
making my travels in Japan pleasant and we hope profitable., 1 desire
also to thank the directors of the various Prefectural Experiment
Stations visited, for their kindness, and all others who were helpful
to me.

Professor G. Daikuhara, N. Takahashi, and Dr. K. Hatta of the Suigen
Experiment Station in Korea were very helpful to me and to them I am
thankful.

Mr. J. He Reisner, Dean of the College of Agriculture of the
University of Nanking China, and member of the agronomy staff of the
same college, and Mr. C. C. Yuen, Director of the Experiment Station
of National Southeastern University, Nanking, gave me a good deal of

information regarding rice in China.
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Dre Pe Je Se Crgber, Director of the General Agricultural Experi-
ment Station at Bultenzorg, Java, and Mr. L. Koch, Chief of the Plant
Breeding Station for Annual Crops at Buitenzorg gave me a good deal of
information on rice growing and improvement in Java for which I am
thankful.

To Stanton Youngberg, Director of the Bureau of Agriculture,

Mr. M. Cruz, in charge of cereal work for the Department of Agriculture,
and Mr. V. Borja, in charge of the Rice Experiment Station at Alabang,

I am indebted for information on rice investigation and methods of
production in the Philippines. Dr. T. Vibér and Dr. N. B. Mendiola of
the College of Agriculture at Los Banos, also gave me a good desl of
information regarding rice culture and improvement in the Philippine
Ié&ands.

In the pages that follow the methods used in growing rice in the
countries visited are given. In preparing this paper material from
the Year Book of Japan, the Year Book of China, and the Hand Book of
the Netherland East Indies has been used in various places. Statistieal

reports for the various countries have also been freely used.
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JAPAN
The total area of Japan proper is 142,000 sguare miles, which is

slightly more than one-half as large as the State of Texas and about
nine~tenths as large as the State of California. In Japan forest
covered mountains ocoupy approximately three-fourths of the total area.
Numerous small rapid rivers flow from the mountains into the Pacific
Ocean\on the east, the Sea of Japan on the west, and into various

bays and interior lakes. Arable land is located on the coastal plains,
in the valleys between the mountains, and along the rivers. The soil

is of volcanic origin, and it 1s now apparently not exceedingly fertile.

Population
The population of Japan proper is nearly 60,000,000, or about

one-half that of the United States. The asgricultural population con-
sists of some 5,500,000 farm families of 30,000,000 people. The area
under cultivation in 1923 was 15,350,000 acres, less than 17 per cent
of the total area, and an average of 22 acres per farm family. There
are about four people in Japan to each acre of cultivated land, while
in the United States there are about 3 acres of cultivated land to each
person. In Hokkaido, which is much less densely populated, the average
size of the farms is about 7 acres. By comparison in 1925 there were
6,372,000 farms in the United States, 353,000,000 acres in crops, and

the average size of the farms was 145 acres.
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Japan has about 422 people and the United States about 40 people
per square mile. In the three most densely populated countries of Europe,
Belgium, England, and Wales, and Hollsnd it is estimated that 74, 73,
and 67 per cent, respectively, of each country is habitable, while in
Japan only 19 per cent of the total area is estimated to be habitable.
Therefore, on the basis of arable land Japan is much more densely
populated than these European countries, for there are about 2,321
people per square mile of tilled land. Japan's population is increas-
ing at the rate of over 700,000 per year.

Under ordinary conditioms, that is, when unused land is available
for tillage, homes, and factory sites, a rapid increase in population
is welcome, but in.Japan with its limited arable land practically all
in use the constantly increasing population is creating a serious
economic problem. Hokkaido is not particularly well suited for in-
tensive agriculture, and in spite of encouragement by the Imperial
Govermment the immigration to Hokkaido is relatively small, and only

small numbers have immigrated to Chosen (Korea), and Taiwan (Formosa).
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' Live Stock »
In 1923 there was 2,215,398 work animals in Japan for the 5,500,000

farm fmnili;s, or less than one work animal for each two farm families,
While in the United States there are two work enimals for each
agricultural worker, and in England and Wales, France, Germany, and
Italy there is about one work animal for 'each two agricultural workers.
But Japan proper has more work animals per 1,000 acres of crop land
than has the United States or England and Wales. This is due, however,
to the small area in crops in Japan and not to the large number of
draft animals.

The number of dairies and the number of milk cows are decreasing.
In 1913 there were 5,644 dairies and 52,478 milk cows, while in 1923
there were 5,063 dairies and 40,972 milk cows. But while the number of
cows has decreased during this 10-year period the total milk production
has increzsed nearly 50 per cent. This indicates a marked improvement
in the type of dairy cows now in use compared with that of 10 years
ago. I saw only one dairy in Japan during travels of over 3,000 miles.

Hokkaido is the main dairy product producing prefecture.
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Climate l/

l/ The article entitled "The Climate of Japan and Formosa,” by Ellen
Mary Sanders, in U.S. Dept. Agr., Weather Bureau Monthly Weather Review

48: 404-408, July, 1920, is the basis of this discussion.

From an agricultural point of view Japan proper may be divided into
three climatic zones. The northern zone includes Hokkaido and part of
the main island Hondo or Wippon. In this zone the land is frozen during
the winter months, and usually only summer crops are grown. The centiral
zone includes practically all of the main island Hondo, except the
northern part which lies in the northern zone. In the central zone
winter wheat, barley, and leguminous crops are commonly grown duri:g
the winter months on paddy and upland. The southern zone, which includes
the islands of Shikoku and Kyushu, has a semitropical climate, and as
many as three crops in a year may be grown. I was told that in Kochi
Prefecture, on the island of Shikoku, it was possible to grow two crops
of rice each year.

Certain subdivisions, based upon the rainfall, the frequency of
cyclonic storms, and the temperature, are made in the northern and
central zones. The northern zone is divided into an extreme northern
and a southern division. The extreme northern division, Nemuro type,
has a comparatively low rainfall, while the southern division, Hakodate
type, is characterized by a heavier rainfall and a greater variation in
both.rainfall and temperature. The central zone is divided by a north-
south line into an eastern area, Tokyo type, in which there is a heavy

summer rainfall, and a western area, Niigata type, in which there is a

heavier winter precipitation.
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In Table 1 is given the average monthly temperature in degrees
Farhenheit at Nemuro and Hakodate in the northern zone, Tokyo and
Niigata in the central zone, Nagasaki (semitropical} and Taikoku
(Formosa tropical) in the southern zone in Japan, and Chico, Calif.
The temperatures at Chico are representative of those prevailing in
the California rice area.
Inspection of Table 1 shows that the monthly temperatures in the
northern zone are much lower than in either of the other zones or at
Chico, Calif. The temperature at Chico is higher during the winter
ﬁonths than it is in the central zone, or the southern zone, Nagassaki
type. During the summer months the average monthly temperature at
Chico is as high or slightly higher, except for August and September,
’ than it is at Tokyo, Nilgata, and Nagasaki., ZXvery month in the year is
i warmer at Taikoku (Formosa) than at Chico, Calif., or Nagasaki, Japan.
There is very little difference in the average temperature at Tokyo,
Niigata, and Chico during the summer months, and especially during the
m-nths of August, September and October. The humidity, however, must
be much higher in Tokyo and Niigata tham at Chico for the rainfall is a

good deal higher during these months,
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Table 1. Average monthly temperature in opl at Nemuro and Hakodate in the
northern zone, Tokyo and Niigata in the central zone, and Nagasaki
and Taikoku in the southern zone of Japan, and at Chico, California

Northern Zone Central Zone Southern Zone Calif.

Taikoku
t asaki hico
Nemuro Hakodate | Tokyo Niigata | Nag (Formosa) ¢

January 22.8 37.4 34.7 60,3
February 23.1 38.3 4.2 B7.2
ilarch 27.5 44.2 40,1
April 37.4 54,7 0.7
May 43.9 6l.7 59.0
June 49.6 6847 66,7
July 57 4 74.8  74.3
August 63.0 (R AT L K
September 59.2 71.2 70.3
October 50,7 60.4 59,2
November 39.7 50,5 48.9

December 29.5 41.5 39,4

Humber of 35 40

Dl 31 34 18 Normal
years

) Gk 1)
Yy Original table in Sanders article. &The temperatures are given in Centi-
grade.
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In Table 2 is given the average monthly rainfall in inches at
representative places in the northern, central, and southern zones of
Japan and at Chico, éalif. Table 2 shows that there is considerable
precipitation during every month in the year in all zones. The rain-
fall from April to September, inclusive, the summer growing season, is
abundant in the central and southern zones, and I would think, quite
sufficient in the northern zone. The monthly precipitation at Chico,
Calif,, which is typical of that prevailing in the 6aliforn1a rice
area, is seen to be very light during the érowing months and relatively
heavy during the winter months. The total precipitation in California
is much lower than that of the Nemuro type, which is a good deal
lower than that -of the other types represénfed. The rice harvest months
September, October, and November, have much less rainfall in GCalifornia
than in Japan. Even if Japan had large fields it would be very
difficult and probably impossible to use modern machinery in rice

harvesting, for the fields are seldom dry enough to permit the use of

tractors, binders, and other heavy implements.
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Table 2. Average monthly precipitation in inches l/at Wermuro and Hakodate
in the northern zone, Tokyo and Niigata in the central zone, and
Nagasakl and Taikoku in the southern zonse of Japan, and at ngg%,

Northern Zone Central Zone Southern Zone Calif,

Month [ xoxu
NWemuro Hakodate  Tokyo HNiigata  HNagasakl (giimosa) Chico

January l.12 2. 20 2.25 3.80 S.11 3.58 4.96
February +83 2.27 2.28 4.93 3eR2 5,15 3479
March 1.72 Wqr 20623 4.40 4.12 5.12 6.92 3.14
Avpril 2,77 2.73 5.19 4,17 7.74 5.42 1.58
iay 3.85 3.15 6.18 3.26 7.09 8.07 59
June 557 3.54 6.06 5.23 11.61 9.50
July 3.38 5.43' 5.64 6,18 9.66 8,156
August 3.70 5.09 5.72 5.15 6.99 9.72
September 5.<6 6,63 8.29 7.35 8,20 9.18
October 347 4.50 7.09 5.76 4.63 4.04
November 3.12 317 F. 9648 38 7419 3+36 £.86

December 2.44 b P 2413 9.16 ) 367

Number of
years

32,51 44.96 59.07 70.61 74.19 76.38

1/ Original data for precipitation by Sanders was given in Il.
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Regarding the central zone, Tokyo type, Sanders l/ says: "This
zone comes nearest to the optimum both in temperature and humidity

(as defined by Prof. Huntington), Z/ as well as being the most variable
on account of the storms. It is interesting to note that this zone
includes the most progressive part of Japan where manufactures are
springing up, where trade is most vigorous, where the university is

the oldest and most energetic, and where the seat of government is
situated.”

Z/World Power and Evolution, Ellsworth Huntington, New Haven, 1919,

pp. 58-104.
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Fre. 17.—Map showing climatic zones. (Isotherms after Tokio Central Meteorological
Observatory, ToXkiv.)







Rice

Agriculture in Japan consists largely of rice growing with the
rearing of silk worms as a supplementary occupation. These two crops,
rice for food and silk for export, are the outstanding features of
Japanese agriculture. Since the population is dense and the available
agricultural land limited in area the methods used are intensive, and
the area cultivated per family is small. Mlore than one-half of the
cultivated land is in rice, and about one-third of 2ll farm families

rear mulberries and silkworms in conjunction with other crops.

Size of Farms and Ownership

In 1923, according to the Japan Year Book, 192, about 35 per cent
of the farm families farmed less than 1.25 acres; 34 per cent farmed
more than 1,25 but less than 2.50 acres; 21 per cent farmed more than
2.50 but less than 5 acres; 6 per cent farmed more than 5 acres but
less than 7.5 acres; and only 4 per cent farmed more than 7.5 acres.

In 1923 about 31 per cent of the farm families were farming their
own land; 28 per cent were tenant farmers; and 41 per cent were families
owning and leasing land. Leases usually run from 10 to 50 years, but

the most common period is from 10 to 12 years,

13
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Kinds of Rice

In Japan and other oriental rice producing countries, there are
three main groups of rice, namely, (1) common, low land (2) glutinous,
and (3} upland. Glutinous rices are grown on lowland and upland. In
1923, 87 per cent of the total rice acreage in Japan was in common
lowland rice, 8.5 per cent in glutinous lovland rice, and the remain-
ing 4% per cent was in upland rice. In all Asiatic countries the
common lowland rice is much more extensively grown than is the upland.
The kernels of common rices are normally quite hard and translucent and
when properly cooked retain their identity. On the other hand the
kernels of glutinous rices are opaque and waxy in appearance and when
cooked lose their identity and become a sticky mass. Glutinous rices

Pastrieg a1
are used largely igqconfections.

l/ In this paper I have added 20 per cent to brown rice when
converting it into rough rice, and throughout the paper one koku of
brown rice was assumed to weigh 330 pounds. I was told that a koku
of brown rice weighs 40 kwan and a kwan is about 8,27 pounds, which

makes 330 pounds per koku.

Varieties of Rige

In each of the three groups - common, glutinous, and upland -
there are numerous varieties in Japan which are classed according to
maturity as early (Wase) midseason (Nakate), and late (Okute). In
each of these classes are awned, partly awned, and awnless varieties.

In each class there are short-grain » medium-grain, and long-grain
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rices according to the shape of the kernels. Only short-grain rices,
however, are grown commercially in Japan proper. There are large and
small grained short-grain rices, and the large grained varieties are.
preferred for sake brewing.

There are probably more varietles of rice, estimated number
5,000, in existence than of any other cereal crop. In Japan thers
are hundreds of varieties. I was told by Dr. H. An§§ that thousands
of varieties had been collected, but many of these were probably
identical though grown under different names. Rice varieties not
only differ morphologically, but in their soil, water and temperature
requirements etec. Therefore, hundreds of rice varieties have apparent-
ly come into existence that are adapted to various local conditions in
different parts of the world. There are 47 prefectures in Japan, and
in each of these prefectures there are one or more varisties recommended
for use depending upon local conditions. In those prefectures with a
large variety of soils and growing conditions 10 or more varieties may
be used, while in other prefectures the conditions may not require more
than three to five varieties. The early maturing rices of which Aikoku
and Kamenoo are important varieties, are extensively grown in northern
Japan. lidseason varieties such as Shinriki, Omachi, Sektori, Ishijiro,
Miyako, Takenari, are extensively grown in central Japan and with later
variéties such aslgshai etc. also in southern Japan.

A day spent at the mishié?h;}a Experiment Station at Tokyo with
Dr. He Terao and another day at the Rice Exﬁeriment Station at KonGsu
near Tokyo gave me an idea of the character and extent of the practical

and scientific work that is being conducted with rice by the Imperial
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Government. At the Konosu Experiment Station the nursery included
about 1,000 varieties of lowland and upland rices that had been
collected largely in Japan, but a few from foreign countries.

The rice investigations at KonGsu include breeding work by
hybridization, pure line selection, varietal testing, fertilizer,
cultural, and irrigation experiments in the field, and fertilizer
experiments in pots and physiological studies in the greenhouses and
laboratories.

In the Rice Nursery at Kontsu I saw dwarf rices, partially sterile
rices, liguleless rices, and rices with long glumes for the first time.
At the Nishigahﬁia Station I was shown rice plants that had been grown
vegetatively for several years and some of the plants were "running
out" due apparently to disease. At Bultenzorg, Java I was shown similar
rice plants by Mr. L. Xoch.

It was noted that the rices usually grown in Hekkaido did very
poorly at Konosu, as did our southern rices, Honduras and Carolina.

In the greenhouse and laboratory many interesting physiological studies
with rice were being conducted as well as fertilizer experiments in pots.
It was observed that some rice varieties did well in weak and othersAin
strong solutions; prolonged light anpeared to be harmful to all varieties
ineluded in the experiments, but to some it was more harmful than to
others; some varieties are susceptible and others resistant to the
various rice diseases; some rices do better than others when subjected

to alternate wet and dry conditions; and in pots and plat experiments
nitrogen appeared to give better results than the other commercial

fertilizers.
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All lowland rice in Japan is first sown broadcast in a seed bed.

Seed Bed

The seed beds are if possible located on the best available land and
are usually well fertilized and carefully looked after. The land is
thoroughly prepared and the seed, after sprouting, is sown in shallow
water from April 10 to iiay 20. . About one-fifteenth to one-tenth of an
acré of seed bed is required for each acre of land tq be transplanted.
The seed required per acre varies from 50 to 80 pounds. The rate of
seeding depends upon thne number of seedlings desired per acre, and
this is determined in a measure by the temperature of the air, the
variety of rice used, and the fertility of the land on which the
seedlings are to be transplanted. As a rule early maturing varieties
are sown thicker than midseason and late varieties and on infertile
soils, and in cold regions the rice is sown thicker than when it is grown

under more favorable conditions. The seed beds are flooded at night and

drained during the day time, to expose the soil to th:o sunlight.

Selection

Rice is normally self-fertilized, however natural crossing does
occur., Natural crossing followed by natural selection and human
selection, with occasional mutations, are no doubt responnsible for the
numerous rice varieties that are present in the large rice producing
countries of the world. Lore recently'many varieties have been created
by hybridization. The varieties of rice diifer in dates of maturity,
tillering capacity, strength of straw, shattering, disease resistangey
size of grain, yield, guality, etc., and the diversity of types furnish

excellent material for nure line selection.
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In Japan pure line selection wesk with rice has been in progress

for many years and marked increases in ylelds per acre have been
obtained by the replacing of inferior varieties and mixtures with
higher yielding selections. Nany of the Japanese investigators report
that the best pure line selections yield from 5 to 15 per cent more
than the varieties from which they were isolated. About 70 per cent
of the rice acreage in Japan is sown each year to pure line selections.
A mixture of varieties on commercial fields is rarely seen.

The seed rice is often selected by weight or specific gravity
by the salt water method and only the heaviest seed is used. At the
Yamaguchl Prefectural Experiment Station the average yield per acre,
for a 7-year period, of seed selected by the specific gravity method
was as follows: selection by wind average yield per acre 2,714 pounds,
seed selected at a specific gravity of 1.00, 2668 pounds, at a specific
gravity of 1.3%: 2961 pounds, at a specific gravity of 1.10, 3009
pounds, at a specific gravity of 1.15, 3011 pounds, at at a specific
gravity of 1.20, 3274 pounds. This data indicates that such selection
is well worth while even though the light and heavy seed are genetically
the same.

Observations made while traveling about Japan led me to believe
that more than 70 per cent of the rice acreage was sown to pure line
varieties. A large part of the reﬁaining 0 per cent of the rice
acreage, however, is probably sown to varieties that have been obtained
by mass selection, for I was told that all rice growers select their

seed in the fields unless it is known to be a pure variety. The seed

thus selected in mass year after year could give varieties practically

as uniform as are the pure line strains.
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The rice paddies in Japan are very small and usually are surrounded
with irrigular narrow levees on which soybeans or other upland crops
are grown. In some sections the paddies are separated by straight
levees, and these areas resemble a huge experimental tract set out in
plats ranging from a tenth to 1 acre in size. There are no fences in
Japan, and how the rice farmers are able to locate their various
paddies, among the thousands present, was a mystery to me. Many
varieties are seen growing side by side - early, midseason, and late

varieties - and each is uniform in type, height, date of ripening, etc.

Land Preparsation
The small paddies are plowed (See Fig. 1)}, hoed (Fig. 2), or spaded

(Figs 3) when dry or wet and sometimes in the water. If plowed or hoed
when dry the land is harrowed while dry and then water is added to the
fields and the land is pulverized by hand or by means of wooden harrows
drawn by an ox (See Fig. 4), or horse in the water. Usually one person
leads the horse or ox while another looks after the plow or harrow.
Those who have no draft animals usually prepare the land entirely by
hand. The land is thoroughly prepared and all trash buried with the
fertilizers that are applied at this time. The land within the same
levees is almost perfectly level. After the soil is thus thoroughly
prepared and all growth is destroyed and buried, the fields are ready
for transplanting. The low, narrow, wavy levees are seldom broken down,
but are kept in good repair. Bermuda grass may grow on the tops of the
little levees, but the sides are kept free of grass and are usually sown

to beans, grain sorghum, ete. The ditch banks often serve as levees,

and they are higher, wider, and much stronger than are the field levees.
Public paths and roads often follow these larger levees and ditch banks.
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Spading upland in Japan

Fig. 3.

By H. Suito
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Implements

The farming tools consist of hoes, of various sizes and weights,
spades, elther solid or forked, (these are hand tools used to turn up
the ground and break the clods) small wooden plows and harrows which
are drawn by a horse or an ox, the hetchel and small wooden cylinder
with wire teeth for threshing the rice, the hand sickle for harvesting,
hand weeders which are pulled or pushed between the rows of rice, and
animal weeders which are being tested.

These.implements are light and eésily moved from paddy to paddy,
and while they are oiten spoken of as being crude they seem to me to
be well adapted to the small and scattered paddies upon which they are
used. One often sees a farmer going from his home to the field with a
plow on his shoulder and the horse or ox being led behind. There would
be less excuse for using such small implements if the farmershad all
of their land holdings (average 2% acres) in one tract.

There are several good reasons why our western farm implements
are not used in Japan and the princiﬁi§ ones are: (1) the area under
cultivation per farm family, 30 per cent or more being less than 1+
acres and the average 2% acres, are too small for the economical use

of modern machinery; (2) the cost of modern implements is prohibitive

i
”

for farmers with such small areas; (3) gqod draft animals are not
available, and tractors are too costly to be used as motive power; (4)
modern machinery would be too heavy to move from paddy to paddy, and
(5) over one-half the total land under cultivation is in lowland rice.
On much of this land the well distributed rainfall combined with

poor drainage often keeps the ground too soft, even if the fields were

large enough to effectively use machinery. Then too some of our

20
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implements are wasteful, the grain binders leave a good deal of straw
on the ground and waste considerable rice even on dry ground, and the
Japanese farmers cammot afford to waste either of these products.
Modern threshers are not suited for Japanese conditions. Rven if the
farmers had them, I doubt if they would be used, because straw passed
through a modern thresher is rendered useless, except for packing,
bedding, paper, and as a fertilizer. Threshers also bresk a great
deal of rice, while the hand machines do not. Large caterpillar
tractors such as are used in the preparation of the rice fields for
planting in California and for operating the threshers in harvest would
hardly be able to turn around on the ordinary rice paddy in Japan.“ 4S8
the population increases in America we are more apt to adopt the

oriental methods than they are to a&opt ours as they are now used.
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Transplanting

The seedlings are grown in the seedbeds from 30 to 50Vdays, and
are then pulled, tied in small buﬁ;hes, and are taken to thqyfields
for transplanting.

As stated before, there are three main faetors whiéh determine in
a general way the distance between the hills and the nﬁﬁber of seedlings
per hill in the fields. Early maturing varieties are usualiQ\trans-
planted younger and in rows and hills that are closer together and more
seedlings are placed in each hill than when midseason or late varieties
are used. The rows and hills also are placed closer together in cold
than in warm regions. On infertile soils where little tillering of
the plants can be expected the rows and hills are placed closer together

and more seedlings are placed in each hill than when grown on more
fertile soils.

The following data from the Nagoaka Prefectural Experiment Station
illustrate the effeet of variety on the rates of transplanting ; early
maturing varieties are transplanted in rows 1 foot apart with the hills
spaced 8 inches apart in the rows and in each hill are placed four
seedlings; midseason varieties are transplanted in rows 1 foot apart
with the hills spaced 9 inches apart in the rows and in each hill are
placed three seedlings; late maturing varieties are transplanted in
rows 1 foot apart with the hills spaced 10 inches apart in the rows

and in eaech hill are placed two seedlings.
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At the Xanazawa Prefeetural Experiment Station early, midseason,
and late maturing varieties are sown in rows and hills the same distance
apart, 1 foot x 7 inehes. But for the early varieties they recommend
that five seedlings be placed in eaeh hill, for the midseason varieties
four seedlings in each hill, and for the late varieties two seedlings
in eaeh hill.

The seedlings are pulled up tied in small bunches and are trans-
planted in shallow water by hand. Women do most of the transplanting
and the hills are set out in straight lines by following a light rope
made of rice straw.

Many of the prefecctural experiment stations are experimenting
with direet seeding in hills and drilled rows. The yields from direct
seeding are practically the same as when the rice is transplanted, at
some stations a little less, and at others slightly more. The objee-
tions to direet seeding are (1) that second crops cannot be grown
beecause the rice must be sown early in the spring, (2) weeds are more

diffieult to xeep under eontrol by direct seeding.
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Upland Riee

In 1918 all prefeetures, execept Aomori, grew some upland rice,

but upland riee is grown most extensively in the prefectures that

have a high summer rainfall. The leading upland produeing prefeetures
in 1918 were in the order of aereage - Ibaragi, Tochigi, Kagoshima,
Chiba, Saitama, Kumamoto, Miyazaki, Kanagawa, Gumma, and Tokyo. The
upland riee aereage ranged from 1.8 ¢hQ (2.5 aeres) in Iwate and
Hokkaido in 1918 to 29.456 cho in Ibaragi.

The upland riee is sown in rows spaeed 1 to 1} feet apart. The
riee is usually sown in continmous rows (not in hills) by hand seeders
or simply by hand in a shallow furrow that has been opened to reeeive
the seed. The upland rice fields are located on the foothills and
smooth mountain sides where irrigation water is not to be had. Upland
riee is keep relatively free of weeds and is eut and threshed Just
like lowland ries, but the yields per aere are much lower than for

lowland rice.
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Irrigation Drainage

Rivers supply 65 per cent of the water used in the irrigatiom
of riee in Japan, reservoirs 21 per cent, and other sources sueh as
ponds and lakes, wells, ete., provide for the remaining lowland
acreage. There are no real large irrigation projeets. Most of the
systems are relatively simple and no doubt could be improved in
certain seetions. Flat roeks, poles, brush, ete., are often used to
partially dam up a stream and raise the water a few feet. The water
in the rivers is usually eiear. In the fields no boxes such as are
used in‘California to econtrol the depth of water in the checks were
observed. Cheek gates were also absent in many of the irrigation
diteches, but where large ditches were used check gates were employed.
In the fields the water simply passes over or through the low levees
from eheek to check. Roeks or other material are often used to
prevent the levees from washing out at the place where the water
vasses from a higher to a lower cheek.

The water is at times lifted from a lower to a higher level by
means of a paddle wheel. The paddles fit in a trough through which
the water is raised to a higher level, where it is used on the rice
fields. The paddle wheels are oceasionally operated by a man who treads
upon the paddles for days at a time. Wind mills which operate pumps are

also used to 1lift the water in some seetions.
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Picture mislaid
in reprinting

Fig. 8. A submerged rice field in California

Courtesy of C. ¥. Dunshee






Lifting water with a tread wheel in Japan

Fig. 9.

By H. Suito
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In little ravines and at the base of mountains ditches are
provided to eateh the water and carry it to the riece fields. Terraeed
rice fields follow up practically 2all ravines tier after tier until
the rougher, steeper lands are reached. JSome of the paddies on
terraced land are extremely small, occasionally only a few square
feet. The terraced land is apparently much less productive than the
lower more level lands. In western Japan along the coast of the
Sea of Japan the terraces are often 10 or 12 feet high and extend to
the very edge of the seashore.

The depth of water held on the rice land ranges from 2 to 5 inches.
Deeper water is held in ecold than in the warm regions. At some of the
prefeetural experiment stations 1% to 2 inches of water was reported
to give better results than 3 or 4 inches, while at others deeper water
gave the best results. The average depth of water held on the riece
fields is probably about 23 to 3 inches - considerably less than is
held in California.

After transplanting water usually is held on the land until the
rice is fully headed. The land is then drained. It does not, however,
dry out quiekly for the rains keep the ground wet until the riee is
fully matured. ‘The rains are frequent enough to properly mature the
rice, and for this reason the rice land is drained much earlier than
is common in California where rains are not depended upon to ripen the

erop.



e s
L
e5S perwsib amladeron Ro sbrd end Epich v el ygdon]
heesTrel | .ablell eoly oo od S yutno Dom evEw end Dodse o) bebivong
SIaas weld il Selil eenivew Ll gliseiloar Al ] 3 e |
o aebdned eni to o windoRet 84n boml Tegesiy | vesigioy add

Ly R . WSk 2o b

v plemesine gs busl Leodrued

e Son o b N L i 3 - i L - il 5 e B e o L. S ~ EY
e - S v d ol e L sl vidneimige 81 Sa8n Bsobivved aET Y LieRY
S g i B . . 4 - o by g 5
el ¥n Josey addt ¢ HRelnew egbrsal

53 htagxe b & s deat A1 wo DL ueiho

*

g s ey T - A i et W i i A 3, v o & o
JEBNad S 0F om0 Semydl BERi Bniv 8

e i

o Lo smors JH isolaet musw afd ol peds
3 e B s By E ¥
Ded-ogen paw teiaw To medesi 3 gl o0 oo

a5 e ceaeel gusdin ta allnw wesnol b0

Xi:'{.:‘"‘li? e LRy

o il R i e ¢ BN T AT
gl L Dol en¥ o Bigh B %L AL S

- . o w
Crmvewes! o, dun esoh Si
oo L P ok A} oy fer Ly g - Ry
&4l i DNian bew DEpGTR S04 SRR

%

bt s s g Loy 6F s BRed I Te i

e B e T i w3 b ) Lt |
pafd! e Mlvne douw (MeriEh ui hode egby

ol of doou' belneqel Jon evr wmoliss

wYe LeDANIRd.

gruofases ody o oy

o o 0 A
A L el

Hi @ wader To oY geb agh

Plom ot bisd 82 Yolaw cogee

aliete Jeewbeeras lesen e

» : p o) o 4. & [ S . Rt Y
& pand g3 laer weldug evig o

o S pewn g g 3 vk o g
8 ol Jeodnwmen Yaod sl evan

wa g e gl L et

il | Ly e et e TR

v 3 Tl e w 7 . Kt
e ipanleant ' chelded wAISTeEd o6t

1 e dy 0 078 ? 4 g
G RN e XD e Y
! o 1 IR ol ol " Wy dre s il
& NEhEaey ol TOT LIRS eais

Sorsde Rinaobmilaliinl comaas




27

In many seetions of the rice area the drainage systems are rather
poor. Often the streams which supply water to the rice land cannot
be dried up, and as these ditches are located above the level of the
rice land it is kept wet and often submerged during even a light
rainfall. In a number of places it was observed\that during rains
the irrigation ditches often became full and overflowed intc the rice
paddies submerging the land several inches deep, while the poor farmers
in mud and water nearly up to their knees were trying to harvest the
crops. Parts of the rice area in central and southern Japan appear to
have good drainage, that is, from Tokyo south to Nagasakl the drainage
with few exceptions appeared good compared with that north from Tokyo

to Akita and on parts of the west coast.

Fertilizers

Intensive agriculture based on seientific principles is highly
developed in Japan. Two-fifths of the lowland riee area also produces
a second crop of barley, wheat, vegetables, or a green manure ¢rop
each year. To continuously crop land year after year means that the
natural fertility of the soil is certain soon to become depleted,
unless fertilization of the land is practiced. Natural manures such as
refuse, human excreta, ete. have been used in Japan since early times,
and in more recent years the use of artificial fertilizers has become
very common. In the early mornings it is & common sight to see four
wheeled carts upon which are mounted small barrels filled with humsan
exereta moving from the towns to the farms. This material also.is
colleeted when possible in the cities and is sent to the farms. Com-

post vats or concrete pits are seen on almost all farms where night
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soil, manure, refuse, grass, leaves, ete. are turned into manure.

Many people are seen cutting grass, weeds, and other herbage on vaeant
or unused land. This material is used for compost or to apply directly
to the land. Literally nothing of food value for man, animal, or

plant is wasted.

The rice lands of Japan and in faet practically all, if not all,
cultivated land is fertilized. The cost of artificial fertilizers for
all cultivated land is about $150,000,000 per year, or about $10. per
acre for each acre under cultivation. The natural manures, including
night soil farm manures, green manures, refuse, composts, ete. used
each year are probably equally as valuable as the artificial manures,
S0 ihat the value of fertilizers for each acre under cultivation is
probably elose to $20. per year.

While all erops are fertilized rice and vegetables receive heavier
applications of fertilizers than do wheat aﬁd barley. Bean cake is
extensively used as a fertilizer for rice in Japasn. The bean cake
used each year is valued at $60,000,000, five-sixths of which is used
on rice lands. Nitrogen is often cheaper in ammonium sulvhate than
in soybean cake. The farmers, however, are better oceustomed to the
use of the latter.

In Japan with its 7,730,000 acres of rice each year, grown on
various soil types, there is not, of course, any standard rate of
fertilization for the total area. For in certain soil types nitrogen
may be deficient, in others potassium. or phosphorus, and soils are
deficient in two and often all three of these elements. The rate of
fertilization and the kinds and amounts of fertilizers used vary in

different localities and on different soil types within the same seetion.
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At a number of the prefeetural experiment stations it was observed
that in the fertilizer experiments in pots and in the field plats
nitrogen always gave good results. In some places phosphorus was
deficient and in other seetions potassiuh. At the PFukushima Prefectural
Experiment Station the lack of phosphorus was very marked and was
equally as deficient as nitrogen in the fertilizer plats, judging by
the poor growth, dark green color, and late maturity of the riee
plants on the land that did not receive phosphorus.

In regard to the rate of fertilization of rice lands Prof. G.
Daikuhara now of the Imperial University of Fukuoks gave me the

following figures:

Heap of manure (compost) 6600 to 9900 pounds per aecre
Soybean cake 320 to 900 do
Ammonium sulphate 99 tof 165 do
Superrphosphate 330 to 990 do
Wood, straw and hull ashes 660 to 990 do
Lime (once in 3 or 4 years) 990 do
Fish meal or dried fish 320 to 660 do
Human exereta 3300 to 6600 do

The heap of manure, superrphosphate, ashes, and lime are applied
before or during the preparation of the fields for rice. One-half of
the soybean cake, ammonium sulphate, fish meal or dried fish, and
human exereta is applied before or during the preparation of the land
for the rice erop, and the remainder is applied after the riee seedlings
have been transplanted and become well rooted. On a ton basis the

lower rates of aprlication above mentioned amounts to 5.8 tons, and
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the higher rate 10.6 tons of fertilizer per acre. The average weight
of the rice crop removed from the land, assuming equal weights of grain
and straw, is about 7.9 tonms.

During my travels about Japan information regarding the fertiliza-
tion of rice lands was collected at several of the prefectural experiment
stations. It would serve no object to present all that data hefe.

However, a few average figures are given below.

Heap of manure 8,250 pounds per acre, average of 1l stations
Bean cake 394 do. 10 stations
Ammonium sulphate 100 do. 6 statims
Superphosphate 270 do. 9 stations
Potash 240 do. 9 stations

The acid phosphate is often applied to the barley or wheat crops and

not directly to the rice crop.

Green lanure Crops

Genge, Astrgéulus sinicus, is extensively grown after lowland rice
where drainage and temperature conditions will permit. It is sown
broadcast in the standing rice before, or at the time of draining the
land for harvesting, and it often makes considerable growth before the
winter sets in. On well drained land genge produces from 4,000 to 4,500
pounds per acre, which is often distributed over 4 acres. Soybeans and
purple vetch are often used on the upland farms as green manure crops.
Wheat on the ridges and soybe:ns in the furrows are grown together as

second grops in some sections.
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Veeding

In the northern and colder sections of Japan the rice fields are
weeded three times, whilé in the southwestern parts the fields are
weeded five times. The first weeding of the rice fields is usually
done about ten days after transplanting. This weeding is done with
small hand machines which are pushed in the shallow water between the
rows of rice. About 10 days after the first weeding the fields are
again weeded. The second weeding is by hand and the weeds which are
pulled are pushed into the soft mud to rot. The third, fourth, and
fifth weedings, respectively, follow the second at successive intervals
of about 10 days. I was told that the first and third weedings were
usually done with small hand machines and the second, fourth and fifth
by hand.

The fields ame kept almost absolutely free of weeds, and along the
levees soybeans are commonly grown. Some of the terraced rice in the
mountain regions was often quite weedy, but these were exceptions rather
than the rule,

The little hand weeding machines,consisﬁkgf a revolving cylinder
with small flat protruding teeth, are pushed between the rows of rice.
They push some of the weeds into the surface of the mud and loosen up
others which float to the surface of the water and decay. They are
used while the weeds are still very small and poorly rooted, for such
an implement would be useless for large weeds. At some of the prefectural
experiment stations they are experimenting with larger weeders that are
drawn by an ox, cow, or horse. When these are used the rows of rice must

be spaced so that certain rows are far enough apart to permit the animal
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to walk between them without injury to the rice. These large weeders
consist of a series of small weeders, like the hand weeder, fastened

to a frame with definate spacing to follow between the rows of rice.

Diseases and Insects

There i8¢ a large number of fung?s diseases that attack the growing
rice crop in Japan. All parts of the plant are subject to attack.

Imo}ii (blast or blight), caused by the fungus Piriculsria oryzae, Cov.,

is the most destruetive and costly rice disease in Japan. Goma hagare
(leaf spots) are caused by a number of different fungi some of which
result in'some crop dsmage each year. A diséaseof the leaves and stems

caused by the fungus Hyprchnus sosakii, Shir., causes considerable loss

each season. lany fungil cause leaf and glume spots, but as a rule these

are not serious. Green smut, Ustlaginoidea virens, Cke, is very common

in Japan and results in considerable loss each season, Black smut,

Tilletia horrida, Tak, is present, but not destructive. Shiro-hagare-1lyo,

Phaeosphaeria oryzae, iliyake, is destructive in some sections. It causes

the leaves and glumes to turn white.
The most destructive rice insects in Japan are the stem borers.

Chilo simplex, Butler, produces two generations per year in northern

Japan and is very destructive there. Schoenobius incestellus, Valker,

.in southern Japan produces three generations each year and causes a

great deal of damage. The borers enter the stalk and feed on the inner
tissues. 1In time the culms are killed, the panicles turn white, and no

seed 1s produced.
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The rice borers are partially kept under control by natural
enemies. Some parasitic enemies are cultured and turned loose in
large numbers to feed upon the two vests. The eggs are often gathered
and destroyed, and cultural practices and resistant varieties aid in
reducing the damages done by the rice borer in Japan. At one of the
experiment stations which was subject to damage by'borers they zrow
a variety of rice on certain tracts that the borers are very fond of,
and they collect on this variety almost destroying it, but do much less
damage to the other plats and varieties. When a rice varigty is grown

primarily to attract the borers it is known as a "sacrifice crop.”
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Harvesting
Rice in Japan is harvested by hand. The hills of rice are held

by one hand and the stalks are cut near the surface of the ground with
a small hand sickle. The harvested rice is tied in small bundles
about 4 to 6 inches in diameter. Rice straw or stalks of rice with
the panicles attached are used in tying the bundles. The farmers are
very apt in tying these rice bundles and can complete the process in
less time than it takes to tell it. On wet muddy ground the bundles
of rice when tied are placed on the levees, and later they are hung on
drying racks. In some sections drying racks are not needed, and under
such conditions whole checks are cut and allowed to dry in the
windrow or swath before being tied in bundles. VWhen the rice is
dried in windrows large bundles are made, and these may be shocked
in the field or put in large piles on the levees.

The harvesting is done by men, women, and oceasionally children.
At times it is necessary, due to poor drainage and continuous wet
weather, to harvest the crop in soft mud and even standing water.
When the rice is harvested in the ﬁslush" and water it is often placed
on pine boughs or branches of other trees to keep the panicles out of
the water, or the rice as it is cut is placed on the levees. Harvest-
ing in the mud, water, and during rains is very unpleasant work.
Harvesting in Japan, however, proceeds under all conditions if the

crop is mature. There is no loss of grain in harvesting. Ivery panicle

1s saved. If there are plants that are not mature when the main crop
is harvested they often are left standing, and when mature are harvested

separately.
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Harvesting rice on dry land in Japan

Fig. 10,

Suito
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In Hokkaido the rice harvest begins about September 15 and
lasts for about one month. In the northern zone on the mainland
(Hondo) the harvest begins about September 20 and is nearly completed

e

by October 20. 1In the central zone, the Niigata type, the harvest
beginsnabout September 20 and is nearly completed by October 30.
In the Tokyo type the harvest begins about September 15 for early
rices, but for midseason and late varieties it does not begin until
after the middle of Qctober and extends thru November.

The harvesting period in the southern zone is quite similar to
that in the central zone, Tokyo type, but continues later. ZEarly
maturing rices are grown in the northern zone, Hekodate type, early,

midseason, and late varieties in the central zone, Tokyo type, and

in the southern zone.
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Drying

As has been stated the rice in certain areas is harvested during
the rainy season. Rice harvested in wet weather must be dried before
it can with safety be shocked or stacked. The rice harvested in wet
ﬁeather is dried on racks. The drying racks often consist of upright
posts and light bamboo cross poles spaced about 1% feet apart. These
racks often extend to a height of 15 to 18 feet. They are located in
the fields, on higher ground near the fields, or in the villages.

When not located in the fields the rice must be carried to the racks
for drying. WKen and women usually carry the rice to the drying racks
on theii backs. Occasionally I saw oxen and horses being used for this
purpose, and also o0x- or horse-drawn carts where the fields adjoined
roads.

On the drying racks the bundles are placed astride the cross poles
with the panicles hanging down. Bundles are placed as close together on
the cross poles as is possible for the racks are rather expensive. They
mast be well built to hold so mmch weight. The panicles of each higher
tier of rice overlap the straw of the tier just below, so all panicles
are exposed to the drying agencies. This is a very laborious and ex-
pensive method of drying rice. However, it is extensively used in
northern Japan.

A second type of drying rack that is also used a great deal in the
northern prefectures consists of a small pole driven into the ground on
the levees. Through this pole at a distance of about 15 inches from the
ground is placed a cross bar. A small bundle of rice is then placed

astride the upright pole and rests on the cross bar. The next bundle is
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Fige. 13. Carrying paddy rice to the drying racks

By H. Suito
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placed with the panicles in the opposite direction from those of the
first. Then other bundles are placed crosswlse to these. By
alternating panicles and butts and building in the shape of a cross
with the upright pole as a center, these poles will sqpport a great
deal of rice. They are in many ways much more convenient than the
post and cross pole type described aboves The drying rack consisting
of the upright pole and cross bar is used extensively in Yamagate,
Akita, and Niigata Prefectures.

In some sections trees are grown on the levees or ditch banks to
support the cross poles of the drying racks. It is not an uncommon
sight thérefore to see a wall of unthreshed paddy rice some 10 to 20
feet high beneath such trees.

In southwestern Japan few or no drying racks were used in 1925,
In this section drainage facilities are better than in northern Japan,
and much of the rice aprparently matures after the rainy weather or
before it begins. 1In this section a great deal of rice was seen drying
in the swath. After drying, the rice is tied in bundles and shocked
or piled on the levees. It is in this section that the highest yields
of the best quality of rice are reported to be produced. The climate
is semitropical, and the late maturing rice ripens slowly in a rather
humid atmosphere. Early maturing rices grown in this section are nét,

I was told, nearly so good in quality as are the late maturing rices.'
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Fige 15+ Rice on drying racks in northern Japan

Jones
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Threshing
nece
After the »aim has been dried as well as possible on the drying

racks or in shocks or piles it is threshed. The threshing is all
done by hand. There are two types of "threshers" in common use.

The old type is a hetchel, consisting of flat pointed steel teeth

8 to 12 inches long set in a wooden frame. The steel teeth, which
are 3/4 to 1 inch in width and about & of an inch in thickness, are
placed in é straight line across a wooden frame and are near enough
together to prevent a rice kernel from passing between them. The
complete set of teeth is about a foot wide and rests on a frame at

an elevation of about 2.5 feet from the ground. The rice is threshed
by placing the panicles over the teeth and then pulling the straw
back between the teeth. The straw readily passes between the teeth,
but the rice seed being larger than the culms at the neck is stripped
from the panicles and falls upon a straw mat or in a box bensath the

thresher.
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The other "thresher" consists of a wooden cylinder 15 to 18
inches in diameter with straight or cu:ved wire teeth protrouding
from the cylinder bars. The cylinder is supported by z wooden framg
and stands about 25 feet above the ground. The cylinder is operated
by a frot paddle which permits the operator to use his or her hands
to hold the small bundles of rice over the revolving eylinder teeth
which combs off the rice and leaves the straw undamaged. The
eylinder revolves away irom the operator, and the rice falls on a
straw mat.

This machine can be made in any desired width so that one or
two people may feed and paddle the machine at the same time. It too
is easily transported from padcy to paddye.

The flail is at times used in threshing, but the foot-power
cylinder machine is at present by far the most commonly used. The
panicles that are broken off by these machines are separated usually

in winnowing baskets from the threshed rice and are then flailed out.
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Threshing rice in Japan with the cylinder foot power thresher

Figc 18,

By H. Suito
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Drying rice after threshing

On the west coast of Japan, especially in liiigata and Toyama
Prefectures, the weather is rainy during and after harvest, and the
rice, even though it has been dried on drying racks, often contains
17 per cent of moisture. Rice with a moisture content as high as 17
per cent cannot be expected to keep long if the weather becomes warm,
Therefore at the prefectural experiment stations rice drying machines
and methods are being tested. One small drying machine with a capacity
of about 10 bushels per hour is manufactured in Tokyo and costs 1000
yen (500}, The cost of reducing the moisture ;ontent of rice from 17
to 14 per cent with this machine in Japan was 3 cents per bushel. This
particular machine uses steam as a drying agent, and the fuel consists of
rice hulls, A larger drying machiné which uses hot air for drying is
manufactured at Osaka. This machine also uses hulls for fuel and has
a capacity of 45 bushels per hour and costs about 55000 installed in
Japan. The cost of drying the rice is about 3 cents per bushel and
the dried rice sells for 20 cents per bushel more than does undried
rice. GSeveral of these large driers are now in use in Niigata and
Toyama Prefectures. The officials recommend slow drying at low tempera-
tures ranging from 80 to 95 °F. The moisture is reduced from 17 to 12
and 13 per cent in the paddy rice.

If the air is too hot the rice is dried too quickly and becomes
brittle and of poor quality. Many of the rice growers dry their rough
rice on mats placed in the sun during the clear days, the rice on the
mats being raked over or stirred in other ways during the process of

drying.
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Dehulling
Practically zll, if not all, rice in Japan is dehulled by the

farmers before it leaves the farm. The dehulling is usually done
by stones, similar in shape, but consisting of clay with lists of
hardwood or rubber embedded in it, and mach smaller in size than
those used in modern rice mills. In some sections the power for
operating the dehulling stones is obtained from water wheels. In
other cases the stones are operated by hand levers and in still
others by small engines or electricity. The mortar and pestle still
are used to a certain extent for dehulling the rice, but this is a
slow end laborious process. After dehulling the hulls are sepvarated
from the brown rice by wimmowing and to a small extent by the use

of farming machines. The brown rice is placed in bags made of rice

straw. ZEach bag holds approximately 133 pounds of brown rice.



FIRRES )
add xd ballwileb 2@ aeael id ebdt oLfls sov ¥ JLiwigilanisoprs
eeb vilewew si aeiliufed od® must ofd covael 32 su0led avemrist

Yo adu il Hadwvslo G0 poitelizmes 3ud Leqede sl wellote eencde W

pofr eate ~i fellems oty bee G i ol bebbedme «wesdin =0 Loowsetsd

w4

T0% Towog ond apoidoes ewos ol Jelilm edit gusaom pl been euond
al saloeds tedew mott bertsrde «! senode woiilndeb odd =oidsteqo
Lfive ni boe axevel Dewd wid bedenenc 0 el odld sgzss medlo

R

$1ire efdzon bue -By<om gdl (edlolaiouls ¢ sardnes [lsme 9¢ gr1odle

X he 5 ‘ 'y ). AT . > ¥ e p. :
TN B A B B Wil el o @ e 2 a5 Rl S T
T )

-

DEsumseor Svewlfof a8y AndLiutel ank s O ezanodg wuoiwod I bra wois
sz ont vd Jnedre flome & ©F bie wmoiwoodiy wd 604 mwowd S0 mod
t

eniv 10 obem sved ol beoslq al eol+d rvowd el .esnidoar jyalmne: to

-k s y : i, v !
«Jo ey grrond 20 ebruog BAL vledmmixeuyos eblod gea dog oWBTLL S



o3tng °H A9

wedel ur esn ufr o1gsed pue Jejxow oyl °*0oz °*ITd







42
Uarketing
The growers market their product as brovn rice. There are numerous
small rice mills in Japan. ZEach village has one Or more and the larger
towns many. The rice millers buy brown rice from the farmers. In
some of these small mills the wooden mortar an& pestle is used to rub
off the skxin and polish the grain. The pestle is operated by a crank

et times by foot, but usually by electricity. }odern rice hullers

operated by electricity are most commonly used 'to polish the grain.

The small mills do not operate continuously, but enough rice is
polished to meet the local demand from day to day. The brown rice
is said to keep better than polished rice, and the Japanese state
that milled rice looses its flavor if kept more than a fortnight before
it is consumed. The numerous little rice mills iﬁ the villages, tovns,
and cities, thereforé, supply freshly polished rice for their customers
from day to day.

In Tokyo and in other large cities there are rice markets where
the growers send small samples of the brown rice that they have for
sale. On the sample bag is stated the variety, number of bags for sale,
and the location of the rice. Buyers visit these markets and purchase
the brown rice directly from the growers or their agents. Milled rice

may also be purchased in these markets, but most of the transactions

are for brown rice.
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Cost of Production

The cost of producing rice, according to Professor Nasu (informa-
tion from H. L. Russell) of the College of Agriculture at Tokyo, on
300 lowland farms in 1923, on which the average yield was 3,754 pounds
of rough rice per acre, was $177.50 or $4.74 per hundred. Dr. S. Yato
of the Imperial University at Fukuoka, estiﬁates the cost of production
at 25 yen per koku, and with an average yield of 20 koku (330 pounds
brown rice) per cho (2.45 acres) the cost per hundred of rough rice
is about 33.15.

Others stated that it required from 20 to 25 days man labor per tan,
which is ébout one-fourth of an acre, and the average cost of fertilizers
is about 10yen per tan. If labor is figured at J1.90 per day, the
average for factory labor in 1923, for 80 days the sum is 152 yen per
acre or $76. To this must be added about $20. per acre for fertilizer,
and this brings the cost to $96. per acre for Just these two items, or
$3.05 per hundred for rough rice based on a yield of 3,150 pounds per
acre. On the basis of 25 days labor per tan the cost per acre is $115,
and if the yield is 3,150 pounds per acre the cost per hundred pounds
for rough rice is $3.65, based only on labor and fertilizer costs.

Farm labor, however, receives less per day than factory labor.
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Uses of Rice Straw

In Japan all rice straw is utilized in some manner. The rice is
cut near the ground in order to get as much straw as possible, and it
is is cared for almost as relligiously as is the rice itself. 1ilodern
threshing machines are not used because the farms are too small, and
the machines are too costly. However, if threshers were given to
the farmers they probably would not use them because modern threshers
chew up the straw and render it umeless for certain purposes. The
ways in which rice straw is used in Japan are numerous and afford an
excellent illustration of the old saying that "necessity is the mother
of invention."

Mats - Rice straw is used extensively in making mats., In private
and many vublic buildings the floors are covered with mats, the
interior of which are made largely of rice straw. These floor mats
are 3 feet wide by 6 feet long and from 1 to 2 inches thick. Hach
room depsnding upon its size requires three or more mats to cover the
floor. Six or eight mats are usually required for an average sized
room. All rooms are built so that the floor space will require just
3 certain number of mats. It is evident, therefore, that a good deal
of straw is needed to make the mats that are necessary to cover the
floors in homes for 60,000,000 people.

Thatching - In the country, villages, and towns, the homes and
other buildings usually have thatched roofs consisting of rice straw.
This requires a large amount of straw each year for many new buildings

are erected, and many of the old roofs must be repaired.
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Fig. 21. Stacking the rice straw after threshing in Japan

By H. Suito
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Bags - As stated before the bags in which the trown rice is
sold by the farmers is made of rice straw. Each bag holds about 133
pounds of brown rice. It requires about 149,000,000 of these bags
to hold the annual rice crop of 60,000,000 koku. These bags, I was
told, cost 36 sen in 1925 or about 15 cents each, so the bags necessary
for one rice crop are worth $22,350,000, or more than one-half the
farm value of the rice crop of the United States in 1923. Of course
the bags will last more than one year, and when worn out are used to
make paper.

Ropé - Considerable rice straw is twisted into rope which is quite
pliable and strong and is used extensively for tying crates, boxes, etc..

Paper - Paper mills in Japan use a good deal of rice straw.

Coats ~ In the country raincoats (minos) are made of rice straw.

Sandals - In their daily wofk many of the country people wear
sandals made of rice straw. Drayage oxen and horses 'are often shod
with rice straw sandals.

Food - Rice straw 6fteniis chopped and mixed with more succulent
and concentrated foods for live stock. It is also .used for bedding of
animals,

Brooms - Brooms of poor uuelity are made of rice straw.

Basketé ~ Small baskets for carrying various products are made
of rice straw.

Packing - Rice straw is used extensively in packing chinaware,
crockery, etce.

Bricks - Adobe bricks often have rice straw mixed in as a binder

or absorbent.
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Digging for bamboo sprouts in Japan. The larger gentleman

is wearing a rain-coat made of rice straw. By H. Suito






Hedges - Rice straw 1s used as a windbresk to nrotect young
plants where the soil has a tendency to be shifted by the wind.

Fuel -~ Rice straw is used as fuel and the ashes spread on the
soil as a fertilizer.

Mulch - Rice straw o6ften is used as a mulch.

Fertilizer - The straw that is not used in other ways is returned
to the soil as a fertilizer. It may be composted with other material
or plowed under directly. When plowing the straw under the farmers
are very careful to get it well buried in the soil. Straw is naturally
more valuable near the large cities. It is estimated that the rice
straw is worth about $2. per acre. As the above uses indicate none
of the rice straw is wasted or burned in the fields as is done in
California. The yield of rice straw in Japan ranges from lé»to 2%

tons per acre.
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Yields

The yields of rice in Japan rank next to that of Spain and equal
to that of Italy, the two countries of highest acre production. The
density of population and shortage of tillable land has made 1t
necessary to increase yields per acre as fast as possible.

In Table 3 is given the average acreage, production, consumption,
population, and per capita consumption of rice in Japan proper, by
S-year periods from 1878 to 192:, inclusive.

Inspection of Table 3 shows that there has been & gradual increase
in acreage and & rapid increase in production, consumption, population,
and per capita consumption during this 44-year period. In comvaring
the 5-year period from 1878-1882 with that of 1898-1902 there was a
11 per cent increase in acreage; 42 per cent increase in production;

50 per cent increase in consumption; 21 per cent increase in population;
and 24 per cent increase in per capifa consumption.

Comparison of the S-year period ending in 1902 with that ending in
1922 shows that there was a 10 per cent increase in acreage, 39 per cent
increase in production, 48 per cent increase in consumption, 27 per cent
increase in population, and 16 per cent incre:sse in per capita consump-
tion. The percentage increase for each item is not markedly different
during the two 22-year psriods,

In comparing the 5-year period ending in 1882 with that ending in
1922 there was a 22 per cent increase in acreage, 98 per cent increase
in production, 121 per cent increase in consumption, 54 per cent increase

in population, and a 43 per cent increase in per capita consumption.
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Table 3. Total acreage, production, consumption of rice, population, and
per capita consumption of rice in Japan proper by 5-year periods
from 1878 to 1925, inclusive
By 5-year Acreage in  Production Consumption Population Per capita
periods c¢ho in koku koku consumption
koku
(1000) {1000) (1000) (1000)
1878-1882 2,548 29,812 28,774 36,226 794
1883-1887 2,617 33,785 31,615 38,041 «830
1888-1892 2,137 38,860 8,284 39,787 «»962
1893-1897 25 TS 37,673 39,684 41,807 » 957
1898-1902 2,836 42,480 43,074 43,870 «981
1902-1907 2,886 46,286 48,336 46,576 1,038
1908-1912 29950 850,588 BT 49 ,538 1.063
1513-1917 3,055 55,242 57,069 53,001 1.076
1918-1922 3,120 58,921 63,571 55,835 1.139
1923 3,148 55,444 66,736 57,741 1.156
1924 3,143 57,170 65,789 58,427 (Bst.)1.126
1925 3,154 59,710 59,737
1926 3,156 65,531

Cho = 2.45 acres
¥oku = 330 pounds of brown-rioe-

Source largely rice crop statistiecs in Japan.
and Commerce, Food Division, 1924.

Department of Agriculture
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The increase in acreage is lagging far behind that of increase of
population and consumption, but the total yleld has almost doubled.
This indicates that yields per unlt of area have been markedly in-
creased during these various 5-year ﬁeriods. The per capita consump-
tion has increased nearly twice as fast as the increased acreage, but
slower than the total production.

Between 1878 and 1900 thers was a 10 per cent increase in acreage,
a 70 per ceant increase in production, and a 12 per cent increase in
population. It is apparent that at this time a good deal of progress
had been made in inereasing the ylelds per acre. From 1900 to 1925 there
was a 15 per cent increase in acreage, a 39 per cent increase in produc-
tion,‘and a 50 per cent increase in population. In this period less
progress has been made in increasing the‘total production than in the
period from 1878 to 1900, but the population, due probably to better
sanitation, has increased ruch more répidly during ihe second period.

During the 47-year perio@ from 1878 to 1925 the increase in the
rice acreage was 26 per cent, production 136 per cent, population 68
per cent, and the per capita consumption 42 per cent (1878-1924).

In ™dble 4 is given the acreage by 5-year periods from 1878-1922,
1nc1usiye, in common, glutinous, and upland rice, and the yield per

tan and average yield for all kinds.
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Comparing the b-year period 1878-1898 with that of 1898-1902
there was an increase in acreage for the common rice of 8 per cent,
for the glutinous rice 19 per cent, and for the upland rice 407
per cent. The increase in acreage for the 5-year period 1898-1902
compared with the 5-year period 1918-1922 was 9 per cent for common
rice, a decrease of 3 per cent for glutinous rice, and an increase of
84 per cent for upland rice. The increase in acreage for the 5-year
period 1878-1882 compared with the 5-year period 1918-1922 was 18
per cent for common rice, 15 per cent for glutinous rice, and 833
per cent for upland rice,

These figures show that the acreages in the common and glutinous
rices, which are grown under irrigation, are increasing very slowly,
but in the upland crop, which is of minor importance, for only about
5 per cent of the total acreage is in upland rice, which yields poorly,
the increase is large.

In the 5-year psriod £mem 1878-1882 the rice acreage consisted of
91 per cent common lowland rice, 8.8 per cent glutinous lowland rice,
and only .2 of 1 per cent upland rice. During the 5-year period 1918-1922,
87 per cent of the rice acreage was in common lowland rice, 8 per cent
in glutinous lowland rice, and 5 per cent in upland rice.

Comparing the 5-year period ending in 1882 with that ending in 1902
the increase in yield of the common rice was 30 per cent, glutinous rice
28 per cent, upland rice 37 per cent, and the average for all kinds 28
per cent per acre. Similar increases in ylelds are noted for the B-year
period 1898-1902 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>