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Rice in other Countries®

By
M. B, V. NARASINGA RAO
I’adn:iy Bpecialist, Coimbatore

The scarveity of rice in this country is an eye.opener, but a
similar scarcity prevails over the whole world. Modern civilization has
abridged space and time so much that it is quite easy for anyone to fall
in with the One-World ideology. Rice has therefore to be studied as a
One-World crop. : :

A study of this crop in other countries might also help to adapt
the practices in those countries to suit the needs of our conditions, not
only. in the present crisis, but also in the future designs of our
crop-planning policies. The general status of the rice.crop in the world is
presented in Table 1.

" TABLE 1.
. Area in Production  Yield Prewar
Country Million million  per acre lmports Exports
acres ton (Riee) (Rice) million ton (Rica)
1. (a) Indian Union 472 181 860 16
(bj Pakistan 225 Td 730 i
2, China 450 376 1760 (5 1"10
3, Japen 0.8 03 ' 2360 15
4. Indonesis {Java) ’ 90 k! 1000 03
5, Burme & 126 5-0 060 2,80
6. Indo-China 134 &5 . 700 1.30
7. Siem 69 - 31 1030 140
3, Korea 4:1 28 - 1340 - 1*10
9, Philippinies 45 16 750 -
10. Formcea 16 1-2 1560 WL
11, Mealaye 08 04 1100 G
12. U-S.A. -1 08 2000 007
13, Brazil 22 08 200 N 008
14. Tigly ' 03 05 2000 036
15. Bpain 01 0-1 3920 040
16, Egypt 03 03 . E?"JD 010
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Quantitatively rice is the largest food crop of the world, followed
very olozely by wheat. It is tho staple food for more than half the
people of the world, The total world production of nearly 100 million
tons of vice over 200 million acres give about 100 1b. only of the milled
rice per heazd of the rice-cating population. This ration is far below the
standard for adequato nutrition and health, Considering its importance
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lo. Tudia, it is evident that there is no other field in which well-expién:ied
cfiort will add so much to human welfare as rviee culture,  To'ia (o
cereal which permits Lhe most intensive fertilisation and at tiie same
time ensures good yields under both drought and floods. Jtis the orup
which permits people to utilise not only all the rain falling on the ficids,
but also enormons volumes of run-off water from adjacant uncultiviied
areas., Under good husbandry and favourable conditions rice can be
produced more easily than any other cereal. Rice is four times os
useful as potatoes, weight for weight. Rice protéin, though quansitativaly
less than in wheat, is considered to possess a better biologieal vulne.
The wealth of material available in this crop is unrivrﬂ]ed;,ﬁhefe b ing
more than 3,500 varieties grown in the eountries of South-East Asia alone,
Credit should go to the Madras workers for having nearly 2,500 types in
their colléctions which are maintained in vivo at the I-"aﬂdy Breeding
Station, Coimbatore.

The wvariations that exist in every part of this erop, its range of
adaptability and its response to good husbandry, do not exist in »ny
other cereal or for that matter in any other crop. Its ecofypes have
» eosmopolitan range of geographical distribution in respect of latitndes
as well as altitudes. '

Rice is also a safe crap. Where rice is the exported crop, the
market may slomp as it will, without any serious repercussions on
the grower in the ecountry, whereas other erops such as rubber,
tubacco, coffee, tea or copra can only furnish the money to buy rice to feed
the people, and hunger steps in promptly when they cannot be sold
or sold well. Thus a cultural system which ‘sacrifices some food for
probable money would be an unsound policy. : -

The' exportable surplus of this cereal at present is u}le -3 guarter
ol the prewar average exports; while in 1935—'30, the internal trade
amounted to 7°0 millien tons, the export surpluses. at present arc
estimated at only 3'0 million tons, creating thus a gap of 40 million
tons. Asia’s importing counfries need more rice than its exporting
countries can provide in the mear future. Thus the task of inereasing
the total store of rice is urgent and it is' more so in Eastern countries
where rice is the largest crop.

Although rice ranks as the first amongst the grain crops of the
world, there is no denying that the organisation of its study stands in
need of everything. No doubt very good work is being done in
jndividual countries. But there is no reviewing periodical that gives
even an approximate idea of all that is written on rice. Recently there is
a publication named the ‘Rice Journal’ but it deals more “with the
economice of riee cultivation than .other important aspects, on this
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. erop. ‘There has been, unfortunately, no collaboration between the
investigators on this crop, though recently the FAO has a Rice Study
Group as one of its branches, a good augury for the Eastern countries.

Much of the information on the cultivation practices of rice in
countries other than Ilf‘dig. relates to prewar years. Nevertheless many
of them hold good even today and their main prineiples are accepted.

Spain: ‘The cultivation of rice in Spain has been brought to a
higher pitch -of perfection than anywhere else in the world. It is
recorded that the highest acre yields in the world are obtained in this
country with an average of 5,200 lb. of paddy (8,600 lbs. of rice), over an
area-of 1'2 lakhs of acres. The extent is more or less equal to that of the
Tambraparni basin in South India and the area is confined to the deltas
of vwo rivers.. _ )

The rainfall is only 17%, with a humidity of 64 per cent throughout
the growing reason, the h:ghmat temperature being 105 and the lowest
38°.- The high yields are in part due to the season the rice is grown in
i. e. from May to October when there is plenty of sunshine and also to
the very good. husbandry. The outstanding features that distinguish
the cultivation of rice in this country are first, a thorough ecold
weather cultivtition, the stubbles being burnt immediately after the
erop isharvested. The fields are watered in January and harrowed,
under puddle. In the lower lands a special harrow ecalled . 'Rallaors’
which can be run even when the land is still wet, iz worked.
The discs are about a foot in diameter and set about a foot
apart. When just dry it is again harrowed and later ploughed with a
double mouldboard plough, drawn by horses. In recent years the breed
of horses suitable for this work has been improved. The land is again
puddled in May under water with a harrow.

The second feature is intensive manuring. Green manures are
grown in most of the high levels areas, The use of artificials at 240 b,
ammonium sulphate, 300 Ib, of super:phosphate and 50 1b, of putaﬂsmm
sulphate is a normal routine.

Thirdly, clean cultivation and aeration of the soil, when necess sary,
followed by copious but graduated irrigations, pmvldﬂ the conditions for
a good stand of the crop.

Short-growing stifi varieties and constant replenishing of the atock
offers itself as the fourth point of success in rice growing.

And lastly, most of the operations are carried out by huma: and
animal labour with Lhc:rouglmesa except threshing whieh, of late, ie done
by machinery. Polishing is scldom done and this keeps the worksrs in
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good health with all the fo-::-d value of rice praserved mtuut The epa cing
adopted for planting in most arcas is 8"x10” and 3 toﬁ seedlings are
pla.nm-u per hole.

Italg. The next important European country racurc]mg n high
yield is Italy where, it is learnt, only 3 to 3% lakhs of acres are under
rmcr Rme is the stnapla crop in the Po vailay Lzu:u:'l rahhar thanﬂlahour
overy aspect, from agricultural research to land utilization. The
elimination of physical or chemical obstacles to agricultural prodiction
has been the main aim of all agronomic investigations. It was the rice
crop that made possible the reclamation of large areas in this country.
Draining of marshes, prutﬂctmn of countryside against floods, attempts to
check soil erosion, long-term financial assistanceto develop land as an
organic unit with the idea of ruralising have also been the . aims: of land
development in Italy, The sand dunes of Po valley were brought on a
par with the most progressive countries of Northern Burope after the
fine irrigation systems that were developed. Through such intensive
eultivation, an average acre yield of 2,600 lb. of rice {shalind grain) or
4,000 1b. of paddy is obtained. How are these acre yields achieved when
we are told that the soils are neither inherently rich nor does the river
Po get much silt material ? The high vields per acre must necessarily be
due more to the methods of culture in: vogue, than to the™atural fertility
of the soil. : :

The rice area here consists of very level fields not less than 20 acres
in area so that it is possible to use some sort of machinery. Multiple
ploughs drawn by horses are freely used for dry ploughing and even for
puddling. Most of the area it is reported, is broadcast or drilled but the
Italians have fully . understood the .beneficial effects of transplanting and
are réported to have evolved a successful paddy transplanter.

The owner cultivators are 599 and the intensity of farming is
evinced by the very many peculiar practices of farm enterprise. A few
‘peculiavities in the paddy cultivation of this country may be mentioned:

(i) Weeding very thoroughly by nianual labour,

(ii) Tconomic use of water. Farmers’ associstions are in charge
of distribution of water and other irrigation sources are- kepb in perfect
conditions by the farmers themselves.

(iii) The fields are dried 20 daya after sowing :md aaam after
the Gnal WEﬁdmg. _ ek

(iv). Wheat and pasture for two gear& an{I then Tico One year
in the rotation practised. TFish culture is.also carried on in rice fields.
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(v) Qver 10 tors of farmyard manure is used per acre and
artificials.at 1 cwt. ammonium sulphate, 3 to 4 ewts.’ superphosphate
and” 2 ewts, pnbnss:um sulphate serve to enrich the crop while aiming to
" keah tha sml in good heart.

{v]} Short- amlkrd rices with heavy panicles and good tillering
ave grown, Hybridisation methods are commonly used for improvement
t:sf rice ump in this country.

(vii) * Electrically operated thrashms and artificial desicoators
for drying grain if weathor is bad..

1
(viii) Crop insurance. against damage at G to 9 per cent of the
oross value, :

(ix) - Husking done in small mills usually attached to the farms
or a group of them, thus hcl]:nng to retain tha bye-products with the
éu ltw&,mr himseli.

(x) Ib is said that th> Ttalian varieties sre richer in proteins
and fats, This is yet to be "Ii"ﬂl‘lﬁed

{m} On the part of the Government, there used to be instituted
huge' prizes to promote cnmpetitmu for best yields. Two ‘to four
likhs of rupees per year wern given personally by Mussolini in thee
presonce of a number of high Government officials. Formation 'of
societies for production of good seed was encouraged, the State paying
half the cxpenses of their formation The Press was also lielping hF
devutrmg front-page articles on matters of agricultural importance.

China: Coming nearer home, to the countries of the Far Rash
where 90 per cent of thie rice production is concentrated, some basic
facts-have to be borne in mind, namely : - var o

(1) A large percentage of production never enters trade chﬂun&ls
and statistics are therefore, liable to be incorrect.

(2) Rice consumers in these countries obtain 70 to 85 per cent
of thetr calories.only from this cereal.
(3) Carry-over of rice into the next crop is always never mors
than two months’ supply and no terminal storage facilitics as,
© warehounses and elevators, as exist in the West, are available.

(4) Most of the rice exports are Government-controlled.

Countries-like China, Japan and Korea form a group in themsslves
so far as agriculture is concerned. F. H. King records that « In gelectin g'
rice as. their staple crop, in developing and ma:ntmnmg their qu.rmﬂ'
of combined. 11*r1ga1;mn and drainage, notwithstanding they have a large.
summer rainfall, in their systems of mulhp]e-croppmg ; in their e¥tensive
and perdistent use of legumes in their'rotation for green manures to



168 The Madras Agricultural Journal

mainkain the humus of their soils and composting and the almost religions
fidelity with which ibey have returned to their fields every form of
waste whiclh can replaco plant food requnired by the crops, these nations
have demonstrated a grasp of essentials and fundamental . prineiples
which muy enuse any nalion to pause and reflect. Every part of land is
minde to contribute towards food, fuel or fibre ", e

The high esteem which rice enjoys. with the Chineee
may be gauged from the faet that the Emperor used to sow on an
anspicious day (ecorresponding to the best day from the ugricultural
point of view calgo,) rice sced in seed-beds and the lesser nobles other
cereals. Because the Chinse ate rooted to the soil by their rice, they
have outbred and outlived their conquerors. The population in China
and Japan is twenty times more denge than most other countries, such as
the U.S. A., but the Chinese are such a hard-working race that their
500 million are being maintained upon products from an area smaller
than the improved lands of all U. 8. A, put together. This they have.
been able to do by their resourcefulness and utilisation of all posgibilities
which seicnce and :nventmn have taught other nations,

The rice area of China is- 45 million acres, confined to Central and
Southern China with an annual rainfall of about 60", of which nearly 20"
falle in July-August. 959% of this rice area is transplanted and the average
acre yields of the transplants is recorded at 3000 lbs. of paddy. In areas
favoured with longer seasons two or three crops are grown. It is eaid that
the cultivator here isan industrial biclogist. A few interesting points
may be worthy of mention. ¢

(1) The average size of the fields in China is only 10 cents
More than 756 per cent of the same land matures at least one other crop the
sarne year and much of this may be wheat or barley, both. consumed as
human food.

(ii) Industrious labour, displayed from day to day in persistent,
never-ending endeavours in Lceping their land and themselves ever busy in
preducing something useful, is something surprising; and quite admirable
I'or them, as FEmerson might put it, the natural is the supernatural, the
real is the spiritual, _

(iii) Tields that had matured two crops of rice during the iong
summer are thrown into strong ridges for vegetables. Centuries of toiling
millions have excavated works of almost incalenlable magnitude, building
bunds, digging canals, carrying deposits of silt and organic growth and
reclamation of lowlands. King truly believes that ¢if the Chinese had
spread and developed in North America, the world would have seen a
bigger production of all commodities. ~There might have been a grand
canal, Rio Grande to the mouth of the Ohio river and from the Mississippi
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to Chesapeeke Bay pravunting the run-off and saving millions of acres of
s0il erosion”. One unique feature of China and Japan is the paucity of
work  oattle, Though beasts are very important to agriculture, it is
undonbtedly a luxury in these countries.  The human population is
already too heavy, for any wealth of bovine species to compete with
man in tlm ntruggle for existence.

{w] The foremost consideration in these countries is the mainte-
nanee of soil farinhty at all costs and the remarkable feature is that China
has been able to maintain her soil fertility in spite of 4000 years and more
of cultivation. Thisis due 1o the scrupulous attention to make everything
possible to serve as fertilizer for soil and food for crops. The unique
feature of this.country as well as of Japan is the scrupulous thoroughness
of the utilization of human cxereta for fertilising their rice crops. About
20 per cent of the total nutrients are derived from night soil. It must be
recorded to the credit of the Chinese that no dung is burnt. Speeial
shrubs are grown (matting rushes) in the vacant sites and canal bunds to
be used specially for fuel purposes. Liquid manure is plentifully applied
to the fields from time to time.

(v) - Another remarkable feature in Chinese agriculture, which
incidentally should mean rice culture, is the extent of canalisation with
an aggregate mileage more than the roads in the U. 8. A, " There are two
lakhs of miles of canals with a sea wall of 300 miles length as dykes. By
impounding water in reservoirs large areas of swamps are reclaimed. By
raising the low-lying fields, drainage is improved and soil fertility main-
tained, Water lifts consist of a long wooden frame with paddels, worked
by three men who irrigate 2.5 acres in ten hours, with a lift of 3 to 4 feat.

(vi) Not only does the Chinese  cultivator look to the irrigation
of his crops but attends also to perfect drainage facilities, so that water
melons, egg plantz and other vegetables can be grown in rotation on the
small paddy fields and sometimes even among the paddy fields.

Japan: The land of the ‘Rising Sun’ is also the land of bounteous
rice crops. Ifis a country with too many people and too little lJand. But
there are {few countries in the world in which crop yields per acre are so
high as in Japan or in which they have increased more within recent
historical times. Moreover there are few countries in which research has
played a more important role in promoting greater produetion. As in most
other countries,” Japan has increased her rice yields by a number of factors,
including speciaily improved cultural methods, extensive use of commer-
cial fertilizers, better control of insect pests and plant discases and hetter
varieties improved by hybridisation. It has about 10 million acres of rice
with an aere yicld of 4000 1bs. paddy, equivalent to 2400 Ibs. of rice.
The whole of Japunese rice culture is comparable with seientific hortioul-
ture or market gardening. Seven-ninths of the population lives in villages
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with noti more than 2,000 population. The rice land is divided amangst
many small owners, with 1 acre per head of population. . I‘lft?-ﬂlrﬂe per
cent of the irrigated rice land is less than 2 of an acre, When the cnunh"y
is not level, the slopes are finely graded into horizontal terraces. Wr.rymg in
size with each terrace. There are more than 11,000 square miles of fields
thus graded, each provided with bunds, with water supply and {hﬂgﬂage
channels, all carefully kept in the best repair. They have also the diy-
lands terraced, but there are no irrigation systems devalnpad

In spite of the well-distributed rainfall of abont 50 to 60 inches, per
cent of the area is irrigated from’some source or other. Large and cuﬂt!y
irrigation works are established. Except in certain limited areas, cattle
and horses are searce and the great mass of labour is human, - The largest
and best crop possible rather than less trouble and laboar determine the

practices.

Active and enthusiastic, happy and efficient, ' very iutell?gent, the
Japanese have a marvellous sense of assimilation and adaptation to
acientific processes. They are the best farmers in the world, both at home
or elsewhere. The average extent of a farm is only 2.7 acres but the best
uee is made of the available area, « Tillage is deep and thorough and no
glovenly corner is to be found in any field. In April and May, the moist
stubbly soil is inverted in deep blocks by long forks. Recently small-sized
tractors ‘Kataba' and ‘0, K.’ are coming into use., Extensive as is the
acreage, every cent of paddy land is transplanted and 4 or 5 persons plant
an acre, Women pull seedings sitting on low bamboo stools.. Transplant.-
ing is done in perfect rows. A cord is stretched every 6’ apart.in the ficld
4 to B seedlings planted in rows one foot apart with a spacing of 8" or 9"
in the rows. Sometimes a rake is used to mark the rows. A week after
planting, spading is done in the rows with a 4-tyned hoe, for loosening the
soil and o man again passes along to set the lines in position. Recently
there are revolving cultivators worked by hand for this operation.
Weeding is done three of four times during the crop growth.

Manuring: The chemical analysis of the rice soils of Japan discloses
that they are not rich, but are made very fertile for produeing crope by
the strenuous and intelligent work of the farmers. No crop is planted
without its dose of manure. I'ertilization receives the greatest attention
everywhere. The pink clover (Astragalus species) is extensively grown
after rice in the autumn giving 18.20 tons which is spread over 3 to 4 acres.
I one is not able to grow green manure it is gathered from the bills and
mountains or even cut from the channels. Wastes from every available
source, wastes of body, of fuel and of fabric are gathered, taken back to
the field, housed against weather and used -in the most economical and
gensible manner to serve as food for the crop and manure for the soil. In
one year it is officially reported that 24 million tons of human manure and
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23 'million tohs of compost were used in the country. Recently artificials
are being used. When the world consumption of commercial fertilizers is
conatdered Japan ranks third for nitrogenous 'Eermlizars. sixth for
phasphatie and potassic fertilizers though that country ranks only as the
18th in the world distribution of arable land. Manure is applied in part
doses, 3 or even 4 times, which is economical, prudent and sensible. The
following “is the usnal routine application per acre.

110 lbs. of Nitrogen (N) 40 per cent from chemieal fertili-
60 1bs. of Phosphoric acid (P,0,) | zers, rest from farm sources.

60 Ibs. of Potash’ (K, (}] - 75 per cent from farm uupplms, rest
cliemical,

It was found from experiments that manganese when applied as
carbonate incroased yields of rice. A word about application of
ammonium sulphate, The Japanese apply ammoniun sulphate at a depth
of 3" of soil to prevent its loss. This is in accordance with the latest
findings of rescarch that ammonium sulphate oxidises more rapidly into
soluble salts in the upper layers. The Japanese apply 2/3 of the
ammonium sulphate before the rice is transplanted and the restin two part
doses, one'and two months after transplanting. One-third of the area is
double or multiple-cropped. A variety of crops is grown in rotation to
provide a well-balanced diet as also some money for the family, vegetables,
wheat or barley even after two crops of rice are taken. This shows the
very hard work the Japanese farmer is capable of.

There is a very old Imperial ediet'in Japan as well as in China,
which enjoins the selection of big-sized, well-filled secds for sowing. The
rice seed is put in brine or sea water and all grains which float are removed
while the seeds which sink are washed and sown in the nurseries. This
method has not given any marked results in Madras. It is, however, a
safeguard in ehmmatmg weak and unfilled seed. Most nurseries are raised
by the wet method snd are very small and narrow; silt with mixture or
organic manures and ash are applied tothe nursery when the seedlings
are one inch old.

Reaping is done by hand and the sheaves are removed and bung on
racks or frames, after which they are beaten and the grain‘separated.

Almost SO per cent of the total area is devoted to rice varietics
improved by breeding, of whieh 50 per cent is by hybridization. The work
of breeding *belter varieties’ has sproad to such an extent that Salmon
bas pointed out that due to the evolution of varieties resistant to Dlast,
carly maturing varieties that could stand the stem borer, paddy varieties
that tolerate or resist low summer temperatures, crop failures which
occurred before quite often in many parts of the ammtrg, have now
practically disappeared. In some prefestures all seed is improved sced
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and in certain prefecturcs the use of uncertified seed is punishable by law,
There are 595 Tmperial, prefectural, private, main and branch Experimﬁn
tal Stations, of which 1560 Stations work on rice. The BEL-up must_be
considered lavish considering the area it serves. The enthusiasm of the
cultivators is so great that they erected o monument ab Alcltﬂ to commemo-
rate the evolution of a blast resistant variety Rikuu 132 h}r the ;’igr:-

cultural Department.

There is a keen sense of -co- operation amongst the farmers. The
. Better IFarming Societies of Japan are entrusted with - {I) Hﬂdernm&tlm;
of farm operations and improvement of agrieultural methods by experi-
mentation, (2) publishing pamphlets for augmenting crop yields, (3)
arranging yearly competitions and (4) seed produetion and distribution
activities. These are farmers’ own independent organisations, There are
warchouses in Japan which may be called ®Rice Banks® whose members
are moetly farmers and whose business consists in the care of the rice
deposited, making advances, establishing exhibitions, diffusing knowledge
in the use of machinery, manures etc. Profit is not the object. In one
godown the fransaction-involved about one million tons of rice.

It has been recognised that the agricultural economy and the
industrial economy of a nation are always interlinked. In Japan we have
an example of how agriculture is made to flourish by developing cottage
industries closely connected with farming which provide. spare-time work
for the families. There is a Japanese slogan ‘my home-is my factory'.
54 per cent of the industries are one-man workshops and 40 per cent small
plants have less than five workers, sometimes one family only. The
following figures speak for themselves:— _

1945
Percentage of National
population employved income
Agriculture 43 1€
Industry . 29 ' 33
Commerce . 7 22
Rest : 21 27

This revolution was brought about by a well-organized plan of
co-operation between agriculture and industry. There ie no illiteracy in
the country. Patient, hard working and highly trained mechanics and
skilled labourers are at the back of this success of industrial organisation.

In one prefecture with 2.5 lakhs acres of farm Iand, in addition to
rice and barley in the spme year the following were produced from straw;
9 million slippers valued at 20 million rupees. This was in 1930, Ten
hours of work and no holiday on Sundays are the rale.
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‘When we:tallc of the Japanese people as industrially bent, there
may be a misapprehension that the Japanese might have mechanised rice
eulture completely. But it is not so. Most of the operations from planting
to. hn,rv&atmg are done by manual labour and no need was felt for replace-
ment- of manual- labour by power. Recently handworked cutting and
motor-threshing machines which are community owned, are being used.
Electric motors and gasoline engines' are used for processing agricultural
produoets,: but not for raising erops, - The machines are all of low H. P.
only. The average H.DP. for a gasoline engine is 2.9 and of au electric
motor is 1 5 while there is a large percentage of 0. 25 H. P. electric motors
lﬂ use. .

Nicholson has truly said * it -is neither capital, nor agrienltural
education nor government aid, nor imported food supplies or fertilisera that .
. keep up Japan but the utilization of those substances and forces which are
or may be available in greater or less degree to every farmer in any
country, Utilization of all wastes, both in matter, space and time and
persistent, dogged and strenuous labour are the secrets of agricultural
suceess in this country.” The following fizures show the progress in yield:
per acre,

Year Area Yield per acre .
' (Million aeres) _ (rice) pounds

1900 6.2 1,900

1920 6.9 2,400

1930 7.3 2,500

1940 7.8 2,600

Human excrete as manure: As manuring with human exereta
is the most esteemed fertilizer in the rice culture of Chinaand Japan, some
further details on the methods of collection and application in these
countries may prove to be valuable. One analysis gives fresh night soil as
containing 6 per cent Nitrogen (N), 3.5 per cent Phosphorie aeid (P,0,) and
5 per cent Potash (K,O) giving for one lakh of population about 2 tons of
nitrogzen, 1 ton of Phosphorie acid P,0,, and 1} ton of potash. In one of
the most popular rice.growing tracts of Szechvan it is veported 1hat 25
million tons of night soil, coneisting of 1} lakbs of tons of Nitrogen, are
used. The Chinese agriculturist has no sentiment against handling this
material. Probably the Budhist religion is responsible for this in not only
rendering innocuous an apparently filthy product but making it highly
efficacious in enhancing the productivity of the soil, China cannot afiord
to lose this valuable material. No doubt o certain amount of improvement
in the handling of it to make it more sanifary and aseptic may be called for
to mitigate the probable dangers arising from its use as a fertiliser. The
greatest danger if is said, is the contamination and infection by the cges
of the parasitic worm Ascaris. DBut one great natural precaution which the
Chinese have taken against such dangers is that all food is taken hot (even
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the thmga sold in the street arc hot) and very few #egntn,blen are eaten
raw. ~ Hot drinks, consisting mostly of ‘groen tea’ are always uuad and
this to a great extent acts as a safeguard against the danger ‘arising from
the use of night soil as fertilizer. And for transport, covered buckets are
used. It has also been found that by composting the manure for 2 to 3
weeks all the ascaris eggs are killed in the 60° to 70° temparature that is
developed. But it has been found that compost value of the night soil is
less than the same amount of night soil used for the compost. -Again
composts are more costly becausc of the preparation and distribution costs..

Human excreta are collected from house to house, tra-nspbr_tad in
big bins or carts and collected in pits lined with brick and lime. In the
compost pits superphosphate is applied to conserve the ammonia liberated.

Japan is the most modern country in Asia. Yet she faithfally cling'&_
to the old practice of preserving the night soil in houses, Tvery home is
provided with a disinfectant which is used twice daily to deodorise and the
night soil is preserved in a deep pit until the sweeper comes on his rnund_
with elean wooden containers (all covered) and these are loaded on carts.
Even notice boards on roadside invite passers by to profit the owners of
fields on their way, where they are to ease themselves.

[fndonesia (Java etc.) The Republic is predominantly a sugar-
producing one, but it must be stated that rice was the earliest crop to be
studied scientifically in this country. In their efforts to improve the
hereditary qualities and yield, Java has led the world. First, extensive
worl in line selection and hybridization were done here. The rice irriga-
tion in this country is highly developed.. The soils are rich and rice is also
rotated with dry crops such as maize, groundnut and tobacco, -Yields are
about 2,000 lb. of rice per acre but here as in India, the poverty of the
cultivator is a draw.back for higher production. An interesting industry
in relation to rice gmwing in this country is  fish culture’. Spawn of gold
fish is actually planted in rice fields and this. industry  provides s cheap
and easy source of proteins in the dietary of the country. It was found
that soils have responded to phosphatic manure applications very well.

The Government have been helping the rice industry of the country
by a unigue system of rural finance which keeps prices ‘constant while a
combination of warehouses and-banke provide the Government with
accurate and reliable information regarding stocks ete. Thera ahout 10,000
rice banks in the country. Copeland in his book on ®Rice’ gives detailed
information on the subject, which is well worth perus&l by everyone
concerned with rice 1mprovemau1.r work,

Burma: India’s long assac:-mtmn with this cwutryl makes it her kin.
As a matter of fact rice cultivation in Burma was in the hands of emigrants
from this country, and except in one or two pmuts there are not many
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peculiar features that merit any. special consideration. Since rice is the
barometer which measures the prosperity of the country, every encourage-
_ma.n'irwas ghren by the State to rice industry.

In LOWEI‘ Burma the construction of a large number of ¢ canals and
.embankments’, the former to serve as. drain age and communications and
the latter to preve.ut inundation, is a special feature. Yet another {eature
iz in the preparatory cultivation practised in Burma, The plough is not
go common as the ¢Setfun’ which combines the functions of a cutter of
the soil, a trampler of weeds and a puddler, preparing the soil for
planting. The preliminary cultivation is thus rendercd easier and iz done
also'quicker. -

A third important feature of rice culture in Burma is the well-
developed seed organisation in the country. The nucleus seed produced
on the Government Rice Stations—is multiplied on Government-owned
tenant-enltivated seed farm areas which may be called the major seed farm
areas and from these, the seed required for the minor seed farm areas
owned by the eultivators, is sown, The Department buys a certain portion
of this produce and allows the rest of the produce to be dlatﬂhutad by the
cullivators themselves, who mainfain a register of the persons to' whom
they distribute the seeds. The Government helps the minor seed farm
ryots by special concessions.

Siam: There was an interesting order in 1865 that rice should not
be sent out of the country. This would show how the country was
stricken with famine for rice and also that the area under the crop was
very emall. But now this is one of the three great exporting countries
that supply the rest of the world with rice.

" There are three divisions of the country (i) the flat alluvial plains,
{ii) a forest.covered mountain tract and (iii) 2 small bit of undulating
gountry. = On the first type of land rice is the most important erop. About
90 per cent of the area is under rice in this country - and this is so because
much of the land is flooded and no other crop is snitable to thess condi-
tions without expensive and special attention on the land. Again itisa
very sure erop with flood irrigation and grows best during the rainy summer
and antumn. Finally, labour is cheap and skilled enough for raising a
successful rice crop.

In this country, there is also a large area of swampy tracts where
the soils are very acid with the pH varying from 3'5 to 625, A good
many varieties of rices have been developed to suit this area. Broad.
cagting and transplanting are both in vogue. The broadoast fields are
furrowed every §' to 6' with drainage channels 9" to 12 depth to serve
as drains in case of heavy rainfall.
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Use of harrows drawn by animal labour and nlgu'-mﬁtn’r" power.
appear to be common. No large.scale manuring 'is practised. But it
was definitely established that deficiency of lime required immediate
attention and that repeated use of ammonium sulphate without addition
of lime was responsible for reduced yiolds. No great differences in
other’ practices are noticed coxcept that the harvested eheaves are kept
on the fields for 3 to 4 days to cure and threshed only afﬁarwarﬂs.

| Only one crop of pa;ddy is grown per year. There are no
groat irrigation works, Still the Siamese produce some of the best rices
for the exporting market. The development of the wvarieties  was
designed to suit the millers’ profits, the characteristics of good milling
mimed at being largesize of grain with a eylindrical shape, small embryo,
thin husk and a translucent inner structure. Local varieties were
improved by selection to reach these stm:dards :

More recent developments in rice 1mprovamentr appear in the
introduction of oil-driven tractor engines of 15 H. P. for cultivation
purposeer and the use of glutinous rice for distillation of alcohol.

Agricultural Science had been the orphan child of the country:
until the advent of the Japanese, whose influence has been felt in the
improvement of yields by introduction of snperior pedigree rices and
better methods of manuring and ecultivation, However, one factor
worth remembering here is that the Government controls and owns all the
rice exports through the Thai Rice Company. Recently irrigation
projects are said to have been in progress, bringing about 40 per cent
of the area under irrigation so that one of the uncertain factors of
production will have been eliminated to some extent. Siam exports
about 1'6 million tons of rice.

Indo-China: This is an important rice.exporting country and has a
larger area than Japan but the production is not even half of that of Japan.
The diverse conditions under which rice is grown, with varieties from
90 days to 10 months' duration, poor soils with some degree of acidity
and their flooded condition are. to a great extent responsible for this
state. Lilke India, Indo-China has a wvery high birth rate and also
large areas ownﬁd by temples and the priestly elasses.

The *main season for rice begins in Febrnary: and the methods in
vogue in rice culture do mnot vary.very much from those of India. As
- most of the riceis grown for export, the number of well.-defined good
quality rices is small. Tor internal - consumption only coarse kinds
which give higher yields are grnwn

Philippines : Possessing an area of little more than a third of the
acreage in Madras, the Philippines records of yields are very poor, due to
the wvery 1mperfe-::1: nultl‘mtmn methods and high incidence of weeds. "
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It is not.a staple industry of the country. The heavy rainfall up to 160"
(between June to October) is also partly responsible for the poor yields.
Thongh -there is nothing peculiar in the cultivation practices of the
country, the method kuown asthe ‘Dapog’ system of raising nurseries,
uppear mtereatmg

The ¢ Dapog’® system make it possible to plant the seedlings at a
much earlier stage than in the ordinary method and without injury to
the seedlings. A plot near the irrigation diteh is barrowed, puddled
and levelled. A thick seed rate (20 lb. to the cent) is used in the nursery
plots laid with banana leaves in the mud at a depth of 1" below the
surface. The entire bed gives the appearance of a carpet of reedlings.
‘After 15 days the leaves are stripped into convenient sizes and carried to
the field ﬂ{ _planting,

The use of machinery is on a very limited scale, as most of the area
is.in the hands of emall farmers who are poor, so that not mnch of ‘mechani-
sation’ is feasible in this country. Most of the area is cultivated on
rentals which vary from 1/3 to 2/3 the gross yield. A certain amount of
irrigation has to be done by pumps, in spite of the heavy rainfall,
tespﬁeimﬂjr' in broadcast areas.

Annthﬂr notable feature of rice culture here is the ““terraced’ area
cilled - the <Igorots’. Copeland records that nowhere in the world has it
reached. qmte the perf&ctmn of development, either in the extravagance
of hand labour or in the cumplet{-neas of water utilisation as it has
Among the ‘Igorols’,

The Philippines have only a few varieties of rice under cultivation.
This country has a well-established Rice Research Section,

The Urmited States of America: Mechanisation of rvice production has eo
much etirred tho imegination of some enthusiasts that it becomes necessary to
devote our attention to the prospects offered by euch cultivation in Indie, after
ummining the rosuits in tho countries where it is most popular. Australin in the

Eastern Hemisphere and the U.S.4A, in the Wesatern Hemisphere may bo taken up for
snch studies.

From an importing country of rice up to 1000, the U. 8. A, has become an
exporting country by 1915, the exports rising to 700 million pounds in 1920. From
600 million pounds of *rough rice ' in 1915, the prodnetion lins incroased to four Limes
bejore World War II and in 1040 it produced 4000 million pounds, In this country
the production of rice difiers from the production of most other erops, in that rice is
soldom grown 84 & minor enterprigso. It is generally raised on specialised farms
where it bas ficet claim on all production facilities. Rieco ranks sevond as a source of
vagh income for gome of the States, Cultivation of rico in this country has Lo sorvo
n two-fald purposs, one for utilising land hitherto not used for any erop butk loft for
geanty pasturs or on which grain-growing had beon docliniug and anothor of
providing & mwoans of utilising the waters of irrization systems. Tho Japanose,
Chinese and Indien setilers were atbrictod to these valleye, the higgost of which is
Sacramento Vallay, Tho prosent aren of riee in this country is 1'1 million aeres.
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The ¢limnte of the Sneramento Valloy has o maximum thmpnmft'.:im' varying
from 105° Lo 1157 batweon Juns and August with an annual rainfall of 22%. % The sojl
15 elay to clay adobes and rice cultivation in these Btates is really. an’ exnmp!c of
enltivation with the aid of machinery, as a substitute for human ]&hﬂur whmh
ia both scarce and costly. Almost all the rico land is ploughed up  with large
tractors under dry conditions to pain time., The usual practico is to plough, double
diac, to get a rough seed bod and malko drill lines visiblo for drilling wben in condition.
The fields are then irrigatod from large eanals supplying plentiful wator.. .

The average rico holding is 200 acres, with at least one tractor, & set of
3 ploughs, 11 dises, one seed drill and a thresher. -

Seéd!inga arve usunlly done in April-May by grain drills and *'Endgate® ‘sesdors
and harvested in nutumn. Recently in California, rice is seeded by nirplene in water
and 400 acree are covered in a day., When the land is very foul with weeds, of which
ithe Barnyard grass and Cyperns are very prominent, the land is given o rest, as thero
is no other way to clear off the weeds except by ploughing end bare-fallowing to
destroy the weeds. Incidentally this also improves the fertility of the soil.

Manuring with artificials is extensively practised, thoungh till 1933, rice never
got any artificiale. Dressing the field with superphosphate is also practised.
Most of the commereial fertilizers used is spplied by hired planes botween the first
and gecond watering.

Rice is cub with binders and it is found that the losses vary from 10 to 15 per
coent in the process, The cut bundies are usually ‘shocked’ to dry the grain aa the
crop is usually cut before it is fully ripe. Recently a ‘combine’ is used. which cuts,
hinds, thireshes and separates the grain alse. This "combine’ ia worked by power ox
may be even horse-drawn. When only the thresher is used, the '‘shocks’ are taken
1o the throsher commonly called the *separator' on bundle wagong.. The sacks
from the separators are moved by ‘bundling out wagons’ to warechouses and
elevators where about 2 to 3 million bushels (1 busghel==501b.) may. be stored and
the produce well-dried and kept ready to go to the mills. The latest average yield
is estimeated at 2.600 1b. of grain rice per acre.

Another feature of rice culture in the TU.B.A. is the very lavish use of water,
working out to a duty of only 50. Thero are large wells irrigating 100 to 126 acres
from a dopth of 25 to 35 feet run by privato enterprise and large pumps are installed
from the rivers, all organised by private companies. '

But in spite of ruthless compotition in costs, the Americon grower, fortified by
salection of seed varieties, large-scale production technique and his superior
mechanical skill is able to secure not only the domestic market but also certain
foreign markets, Heis able to sell rico as cheaply,as any *“ rice grower in the
Orient, where labour is cheap. The American rice grower has increased hia
per capita production to such a large figure that heis saccessfully meeting tho
Orient in the world market, sells at the same price, and yet enjoys as large an
income as tho producer of any other crop."

Australia: The rice culture in this country shows the utilisation of this erop
as a menus of reclaiming land and it is snid that the area under this erop ia on the

increase,

Australian rice industry is also highly .meahauiaad., due to pouciby of gnl_}uint.inn;
and naturally on the soils used for rice growing, wet weather creates many problems.
Sinking in the bogs is n common feature and sometimes two powerful “tractors are
nocessary to pull the binders and treaders through the crop.
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Binca machinery has to be used, only the short, stifi-straw wvarieties from
&moncn &ro urmﬂ one of whmh ealled Calorco came originally from Japan.

A :rar:enh agricultural Neows Letter says— ** The yield in Australia is higher
hennuaa there are no disenses and there is plenty of irrigational supplies. Rotational
eropping witl wheat and oats is also practised. The cost of pruductmn is estimated
at Re. 170/- a ton including rental, depreciation and marketing.”

A recent investigation gives hope of extension of rice ecrops in the Northern
Territory and the river districts in the north of Western Australis. Agricultural
Experts coneider that Australiac has a bountiful new riee-growing land in that zone.

‘Africa :. The next important amongst the othor countries of the world
producing rico is Africa. The rice avea in this country, occupies 3 lalchs of acres and
iz concentrated in Egypt and portions of Tanganyika. The varieties in rices of this
country are numcrous and all of them are said to belong to O.glaberrima, & very close
and allied “species of O.sativa. The Egyptian rice is of excellent quality —i.e. hard
and its acre vields are high. There are model farms of ono acre size established in
in different parts of the country to serve to oxtend the area of rice and also
demonstrate improvements in cultivation. The seod is changed by the cultivator
after overy G-vear pariod. The oxcellent system of irrigation, depositing good silt
and the hesvy' manuring that is also practised, aroe responsible for these high acre
vielda,

British Guiana: Rics is second in importance in this countr.y The East
Indians took rice from India with itz knowledge as well as tradition early in the 18th
century Nearly 40 per cent of the Pnpulat.ion are Hindus and they took great
trouble to introduce and develop this industry in this country. A number of strains
from Im:ha, tha smaller-grained Krishnakatulbulu, ghort duration Garikasannavari,
G.E. B.24 otc., were taken from here and used for bybridisation work to
improve tha local races whielh wera more prolific. It was found that it was not
profitablo to manure those ries fields which yield 3,000 1b. of rice and more.

Recently tractor implementa weighing 2 tons with 3 dise plonghs were found
useful even on wet ground on the big farms which are owned by settlers. This may
bo of irterest to uz in this country where large tracts of weste land and plenty of
irrigation arc available. Seed distribution is one of the most important activities
of the Agricultural Department in this country.

U.S. 5. R. Not much information from this country is available but it is said
it has 4 to 5 lake of acres under ries, coneentreted in Turkeatan and Transcaucasis.
Hice in this country sompetes with cotton which ig irrigated and it has been found
that & erop of riee aiter cotton gave very high yields,

Other Countries: In recent years rico eulturo is extending in other countries,
In Cuba, during the last four years, the area of 130 acres went up to 1'3 lakhs and
vielded rice from 2,000 to 4,000 Ibs. par acre, The well.distributed rainfall and riel
soils are respoensible for this.

Eeusdor, whicl was exporting only 11 tons in 1910 hss increasod it to 230 tons,
by 1844. In Costn Rica a similar incresso i visiblo, In this country even on largo
farms, manuanl labour ig still usod, ’ .

Rice was introduced in Bulgaris in 1882,  In 1034 il became a State afisiv and
the mremn is being increased by the State providing the bost fecilitics. An
interesting feature in this country is the use of hand-pounded rice produced by the
wooden eonntry mill *the Dinki' - (corrupt name from the North Tndian * Donlkhi ")
u long-lovared implement worked by lega.
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A word sbout the inter-relationship of the rices grown in ' tha different
conntrics may not bo out of place. The varieticz grown in all ths countries exoopt
those of Africa may bo grouped into two broad divisions, Tho Indica group.
ropresented by tho rices grown in India, South-Eastern Cbina, and Burma, the
Philippinos, Indo-China. Siam eie., and the Japonica group i;ul_tijr.rﬂ.'tutl.__i_n, Jepan,
Northern China and Korea and the Huropean and American rices, the rice varietics
went to thes  orena from Japan. A very large smount of slerility rosults by the
crossing of these two groups: Indica and Japonica. Thore are tho forms which are
intermediate between thess two groups auﬂl{ as the varietics grown in ‘Parkey, Egjr"pt-,
Irag ete. ' .

The African variotios are clossed intc & separate species — Q.gleberrima, but

it is doubtful whether they are so distinet as to be given the status of o digtinet
species. '
It is seen from the above thatin many countries the acre yields
are very hich and sometimes they are thrice as high as in Madras, There
is a complaint from the Press and platform that our yields are very low
and the blame is often put on the Agricultural department.

The major cause of this difference is the total climatio and
ecological factors that differentiate countries like Spain, Ifaly and even
Jopan {rom India during the rice.growing period. In these countries, rice -
is more or less & summer crop with copious irrigation and heavy
manuring, favourable for good root development and production of a large
amount of dry matter. In India, most of the rice is grown in the
monsoon months, when not enough sunshine is available and when only
large quantities water required - for rice are available. . The high
humidity promotes vegetation at the expense of grain formation. The
plent also cannob make -full use of the manures as in the subtropical
countries. Rice crops grown 1in the auntumn months in Madras
(June—OQOctober) have also given acreage yields of 4,000 b, over extensive
areas as in the Thambraparni valley, Swarnavari ecrops in North Arcof,
South Arcot and Chingleput and the Kuruvai of Tanjore. Our cultivator
ijs in no way inferior to his counterpart in any part of the world.
But he is poor and illitorate and therefore not able to follow recent
scientific developments, and hence not able to give adequate attention
to his land. There is no incentive to munuring due to so many
causes. We have good strains in many of the loenl varieties suit-
able to. different tracts and have evolved suitable manuring
formulas. This does not mean that the present low yields should con-
tinue. It is possible to increase tho vields by at least 40 to 50 per cent,
i.e., we could reach at least the yields of the Chinese rice grower. The
following suggestions emerge from 2 review of the conditionsexisting in the
other countries. There may be nothing new about them but their
repetition may be excu sed, because they are so vital to our eountry.

(ny H wman element: The first i8 the human element. As an
cconomist has put it, “The wealth of a nation lies not in the. material
resources but in the energy, the initiative and the moral fibre of the
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paupla Without these a.ttri]iut-es no country can become permanently
prusper:}ua with them, no unfavourable circumstances can prove an
insuperable obstacle .

The economic condition of the Indian cultivator has to be taken
into consideration in any scheme of improvement of the erop without
whose active co-operation, schemes for increased rice production no
matter how sound they may be, will prove ineffective.

‘To secure success therefore, his lot may have to be miade more
attractive through improved education and means must be found to
improve his financial stability. There must also be closer contact through
pxtension services of the departments concerned between him and the
technical experts, to ensure that the results of research are applied o his

problems and to‘the great masscs of people to whom rice is indeed the
staff of life.

(2) Maintenance of soil fertility: At levels which sustain yields
and ensure adequate returps for labour spent, it is estimated that
to effect a 20 per cent increase in Indian rice production, over 3 million
tons of oil cake, 93 million tons of farmyard manure and compost, 22
million tons of green leaf manure, 8 lakhs tons of ammonium sulphate
and 8 million tons of phosphate are required. It will take a good deal
of time for us to supply the artificials but certainly it is in us to secure
the rest. It is reckoned that the 300 million human souls may pro-
duce 13 million tons of nitrogen sufficient to fertilise 100 million acres.
This must be secured through ways which are not repugnant to sentiment
and health. All farm wastes must be converted into composts and
applied.« Husks, ash éte., are also useful.

(3) Improvement of irrigational facilities: Unlike in some foreign
countries where rainfall is received almost throughout the year, in this
country it is limited to certain periods of the year snd that too is
uncertain, Of the two monsoons it has been the experience that the
North-East Monsoon is the more fickle and all suitable measures are thore-
fore essential.to conserve as much water as possible of the South.West
Monsoon by storage and partly by development of all water resonrces to
reduce the dependence of rice on rainfall and occasional droughts. '*Rice
pays for larger and assured irrigations (i) by larger erops, (ii) by
uniformly good crops and (iii) by making two crops a year possible and
more safe where one is growing*. This will also help the farmer to
secure steady employment throughout the year by growing cover and
cateh erops, providing more grazing for animals.

(4) It should he possible to carry to transform rice-growing from
being an oceupation and a mode of living into o business proposition for
the bencfit of the cultivating classes. In this dircetion, Japan offers us
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the beat example. Developing small-seale industries from waste products
of rioe, and other raw materials, introducing snitable small m:i.uhmarj:_
to direct the excess agricultural labour on to the ahmfa, hrwu to T}a-
taleen up. : :

(5) Greaber and closer attention to seed pmductmn and’ ﬁlﬂtrlhﬂtlﬂn-
methods. Here again'Japan should be the model. '

(6) Safeguarding production, coats and prices of produce.
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