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DIRECTOR'S PREFACE 

Rice is the great staple in the diet of hundreds of millions 
of people, particularly in the Orient, and it is the cereal pre
ferred by millions more whose poverty forces them to eat even 
cheaper foods. Wheat holds the premier position among the 
food grains for other hundreds of millions--in Europe, Aus
tralasia, and the Americas as well as parts of the USSR and 
the Orient. Both rice and wheat are of major importsnce in 
the world's agriculture, but rice dominates agriculture and 
economic life in Monsoon Asia to a degree that is equaled 
by wheat in only a few limited regions. 

The economics and politics of wheat have been much ex· 
plored. The Food Research Institute alone has devoted a 
large part of its energies for twenty years to national and 
world wheat developments and problems. The world rice 
economy has been far less adequately investigated. Despite 
the importsnce of rice, there has been available no compre· 
hensive study of its position in even the agriculture, trade, 
and consumption of Monsoon Asia, where 95 per cent of the 
world's rice is produced and consumed. It is hoped that this 
book will not only help to fill this need but also contribute 
to a better understanding of Far Eastern food problems, at a 
time when many eyes are turned toward the Orient, and that 
it will stimulate the growth of fuller knowledge through the 
work of others in the years abead. 

Study of rice at the Food Research Institute was initiated 
by the late Carl L. Alsberg, while he was one of its directors. 
As an outgrowth of discussions at the Honolnlu conference 
of the Institute of Pacific Relations in 1927, that Institute 
secured substantial grants of funds from the Social Science 
Research Council for two related series of investigations 
under Dr. Alsberg's direction. These were on trends in con
sumption of agricultural products in southeastern Asia and 
trends in Pacific agriculture from subsistence farming to cash· 
crop farming. In connection with this enterprise Dr. Alsberg 
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spent several months in the Orient in 1929, and subsequently 
directed the work of a number of research workers in China 
and at Stanford University. Among the products published 
in Food Research.Institute series were W. Y. Swen and C. L. 
Alsherg, "Japan as a Producer and Importer of Wheat" 
(Wheat Studies, July 1930) and E. F. Penrose, Population 
Theories and Their Application, with Special Reference to 
Japan (Miscellaneous Publication 7, September 1934). 

In the course of these investigations, materials on rice were 
gradually assembled, with aid from officials and others in 
the rice world. Before the grants expired in June 1933, Mr. 
Penrose and Mr. Wickizer had devoted months of their time 
specifically to rice. Dr. Alsherg long planned to utilize their 
manuscripts in producing a joint work. This he never suc· 
ceeded in doing--chiefly because so much of his energy was 
absorbed by other heavy responsibilities on behaU of the In· 
·stitute of Pacific Relations and the Social Science Research 
Council 

The present book is largely the work of V. D. Wickizer; 
Because of his own plans to study in the Far Esst, and his 
earlier work on rice, the Food Research Institute arranged in 
1939 for him to pursue the subject afresh. In the course of 
his travel he visited most of the'countries of Monsoon Asia. 
Upon his return to this country in 1940 Mr. Wickizer re
joined the Institute stafi, and he has since devoted himseU 
primarily to the completion of this project. Dr. Alsberg's 
untimely death in October 1940 put an end to a collabora
tion which had been strongly counted upon. Thereafter, M. K. 
Bennett worked with Mr. Wickizer in revising and completing 
the manuscript. and contributed portions involving his own 
specialised knowledge. In various other respects, experience 
accumulated in the Food Research Institute has facilitated 
the present work. 

As noted on the title page, The Rice Economy oj Monsoon 
Asia is published in co-operation with the International Secre
tariat of the Institute of Pacific Relations; but neither the 
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secretariat nor the national councils of that Institute assume 
any responsibility for statements of fact or opinion contained 
herein. 

Perfection in a task of this sort is at hest an unattainable 
goal, and the authors are aware that the book has various 
shortcomings. Many of these are attributable to difficulties 
inherent in the subject and limitations of accessible materials, 
to the unforeseen absence of Dr. Alsberg's potentially rich 
contributions, and to wBr conditions that have interfered with 
having drafts given critical readings by qualified persons in 
the Orient. Nevertheless, the very protraction of the research 
period has permitted an unusnal degree of maturing of the 
study, and our experience strongly points to the desirability 
of avoiding extreme delays incidental to eliminating every 
remediable flaw. We shall of course be grateful to readers, 
including reviewers, who bring errors and omissions to our 
attention. 

JOSEPH S. DAVIS 
October 1941 
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prices and supplies, 154-58; into 
China and India. and prices at Ran
goon and Saigun (chan). 156; of 
Monaoon Asia, 28--29, 86; of non
Asiatic COWltriea, 86. 96-99; of 
shrinking Asiatic matk.... 1920--40 
(chart), 93, ... aJsg International 
ttadei Markets 

Income, relation to eereaJ. consump
tion, 104--05, 109, 121--24 

India: crop acreage in northwestern, 
36-37; cropping praeticea, 44, 248; 
cultivation of principal food graim 
(map), 34; fragmentation of hold
~ 39; irrigation, 42, 115, 271; 
nomice ""'ps, 33, population, 195-
96, 220; state of nutrition. l29-3G. 
132 

-rice: consumption, 114-16, 220-22; 
import&, 96-97, 156, 158, 191, p0-

tentialities for expansion, 229, 269-
73, prices, 149--50, 159--61; produc
tion, 14&--48 (tables, 146, 147), 
191, 198; regio .... 33-<14, statistics, 
commentl on, 197~ 201, 340-41; 
trade, 28--30; U&e of fertilizer, 254; 
utilization, 191, 2()3....()4, 216; vari
ability of supply, 14&--48, yields, 
60-61, 198, 220. 232, 237--<!8: '" 
aJsg Burma 

Indo-China, .et: FreDch 1nd<>China 
Indo-Chi ..... Peninanla: natural con

ditiona and rice culture, 5S-6O 
~: nporu, 1920--40 (chart), 98; 

exports to non-Asiatic markets 
(chart). 99, IaDds and forest ...... 
(map), 56; potentialities for expan. 
aion, 279-86; production (chart) t 
147 j ahrinkage of export markets, 
92-95; see Wo Burma; French ID
do-Cltioa; Thalland 

Industrial ...... rice. 101-03 
Industrialization, 4, 174, 227, 274, 300, 

306 
Ingestion, rice, per capita, 204 
International Institute of Agriculture. 

334 
International trade. rice: changes iD. 

per capita (chan), 191; compared 
with wheatt lOO. 133; direction 
and volume in MollSOOll Asia (map), 

87; general characteristics, 86-90; 
of Japanese Empire, 90--92; of Mon
BOOn Asia (table), 28; regional na
ture, 85-86; shrinkage of Aeiatie 
markets. 92-93; &ta1istics (tables), 
320-29; '" aU(1 Exports; Imports; 
Shipping 

lrrigated rice, $I'" Low18lld rice 
Irrigation: in French Indo-China, 238, 

improvement, 39, in India, 42, 115, 
271, in Indo-Chineoe Peninsula, 42, 
57~. 281--82; methods, 40-43, and 
paddiea, 37-43, and rice cu1ture. 
20--22, 24: • .., aJsg Rainfa\\ 

Italy, rice in, 15, 18, 27, 233 

Japan:c:ropping practices, 43-44, 246; 
food oollB11Dlption trends, 216-12, 
irrigation syat .... and paddi.., 39; 
land U&e, 273--75, 278, population, 
19&-96: state of nntrition, 130, 132 

-rice: consumer preferenee&,. 122, 
139--42, control, 170-78, 181-84; 
grad.., 79-$, imports, 90,191, 209: 
marketiDL 17; milling. 72; poten
tialitiee for expansion, 173-75; price
control legialation, 176-73, prices, 
149-50, 159-61, 163. 175-77, pro
dnction, ~24, 191, 198; atatiatics, 
comments on. 191-98, 202, 341-44; 
stock .. 82, 213--14, 343, storage, 82-
83; trade, 28-29; transplanting, 
242; use of fertiliser, 252. 255. 260-
61, ntilization, 191, 203, 216-12; 
yields, fiO-62, 198, 231, 232: • .., aJsg 

Japanese Empire 
Japanese Empire: crop acreage, 35-36; 

food OOnaumptiOB trends, 209--16; 
land ..... 273--79 

-rice: control, 1~ 170-78, 278; 
cropping areas (map), 44; develop
meat, 237; producUoD, 146-47; eelf
sufficiency. 91. 209; statistical notes, 
341-44, ...nability of supply, 148; 
trade, 90-92 (chart, 90); ... aJsg 

ChoIeD:; Japan; Manchukuo; Tai-

"'''''-J .... y. Naum, 137 
Java &Dd Madura: erop acreage. 36-

87 i cropping practices, 249-50-, 254-
55; population, 195-96, ... of fer
tilizer,2M 
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J .... and Madura (co_ed): 
-ri<:e: consumption, 116" 224-26; im~ 

ports, 191, 223; prices 1~, 159-
61, 163; productio~ 23, 191, 198; 
regions" 33-34; statistics, comments 
..... 197-98, 201; upland, 11, 13, 
250; utilization, 191, 203, 224-26; 
yields, 60-61, 198, 250; .tee also 
Netherlands ludi .. 

Kernel, rice, M 
Korea, ne Choaen 

Labor" and rice cultute, 26--27, 51, 53, 
~, 239-43, 264, 279, 285, 291 

Ladejinsky, W., 275, 294-
LadeII, W. R. s.. 257, 258, 250 
Land: tenure, 169 .. 177. 250; utiliza~ 

ti ..... 31-37, 47-49, 26S-93 
Lava, H. C. 40 
League of Nations. etudies on rural 

hygiene in Far East. 109, 123-3.2 
Lee, H. K. 161, 169, 214, 237 
Linstedt, H. 105, 107, 109, 112, 130 
Lo...,., B. C. 180, 291 
Lowland nee: culture, 31-$; de

fined, 10-11; in ludo-Chineoe Penin
aula, ~; mechanization of cul· 
ture, 2M-65; see also Double crop-
ping; Irrigation; Paddies; Yields 

Machinery, agricultural, SO--Sl, 53--54, 
264, 270, 303 

Madura, .tee Java and Madura 
Madagascar. rice in, l5, 22, 233 
Mai2e: oousumption in Asia. 117-19, 
~24; in rice belt. 36-37, 49; Re 

also Cereals; Grains 
Malaria, 15-16, 60, 285, 311-12 
Malaya, see Brltiah Malay. 
MalnuuitiOll in Orient. ue Nutrition 
Manehukuo, rios in, 24, 252, 269, 277 f. 
Manures. green, 246-47, 249, 254-

55; ... aIs. Fenilizora 
Marketing. rice: aspeeta of local, 72-

78; COlta, 74-18, 182; lack of baaea 
for efficient. 74" 16; .storage prac-. 
tioaa, 81-84 

Markets.. ri.C&~ in China. 154-S8. 310-
11; demand in various. 143-44; non. 
Asiatic, 86, 95, 96-99; and price- re
latio...rupa, 133-39, 152-34; ahrink· 

age of Asiatic; 91-94; see olso EE· 
ports; Imports; International trade 

Maturation period, rice. ~21, sa. 236 
Meal, rice, see Bran 
Middlemen, 73, 76; ... also Chinese 

merchants 
Miller, C. D"" lII, 125 
Miller, H. H.,. 182 
Millers, rice, 73, 75, 76 
Mille.. and sorghums, 33-34, 36-37; 

consumption in Asia., 111-19; ,see 
aIs. Cereala; Gram. 

Milling, rice: pro ..... 65-09; pr0d-
ucts, 63, 78-81, 102 

Mills, rice, in Orient. 65, 70-72 
Miaing, rice, 80, 94 
Monsoon Asia., areas included in. 1 
Moulton, H. G .. 196, 274 
uMountain" rice, 11 
Mukerjee, Radhakamel, 40, 121, 169, 

189, 222, 229, 211 

Naked harley, 242, 246, 247 
Nasu, Shiroshi, 230, 264, 273, 274, 275 
National Rice and Corn Corporation 

(Philippines), 81, 1~ 
Netherlands ludi .. : cultivated land 

(map) t ~ population. 287; state 
of nutrition, 130-31 

-rice: control. 185-37; grade&, 81; 
imports, decline in, 92--93 j poten
tialities for expansion, 287-89; sta
tistical notes. 344-45; ttad~ 28-29; 
yields, 232; .e. also J.va and Ma· 
dura 

Nutrition,. state of, in Asia, 109-10, 
128-32 

Oats, oonoumprion in Aois, 117-18 
Office tla Riz (French ludo.China), 

238 
Oilseeds, in rice belt, 36-37; .ee also 

Vegetable oils 
Origin and spread of riee, 13-16 
OryZlZ _ .... descriprion, 9 
Outlook for rice, 300-12 

Paddi ... (p.ddy fields) : descripti ..... 9, 
37-38; and irrigation, 37-43 

Paddy: convenion to rice. 63-65; de
fined, 9, 63; used for aeecI, 101 
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Parboiled riee, 69-70. 141 
Pea&, '" Pulses 
Penro.e, E. F .• 171. 189. 211 
p ..... riee, 53, 83, 245 
Philippines: alien merebanu in, 181-

82; concentration of chief food crops 
(map). 290; cropping practices 
249; National Ri .. and Corn C0r
poration, 81, 179-83; popolatiOD, 
195-96; stste of nutritio14 131 

-rice: consumption, 223-24; control. 
11_; grades, 81; imports, de
cline in; 92-94, 191; potentialiti .. 
for expansion, 240, 289-92; price 
BUbilizatioD, 183; production. 23, 
191, 198; statistics. c:ommenbl on, 
197-98, 201. 345-46; trade, 28-29; 
use of fertilizer, 259; utiliz.ation, 191, 
203. 223-24; yields, 61-62, 198, 223, 
232 

Plaotlng. rice, 51-53, 243; ... also 
Traosplanting 

PIa.., B. s., ~ 
Polished rice, 63-64, 109; conlumer 

preference for, 68-69, 128-32. 202. 
. 302 
Polishin£ ~. 68 
Population: composition of. and cal0-

rie intake, Ill; composition of, and 
rice consumption, 195; estimates of 
Asiatic, 19&-96 (table, 195); and 
food supply. 4-6, 190, 298-99; 
growth iD. relation to riee produc
tion, l~ 229, 298 i presaure in 
MOll8Oon Asia, 189-90 

Po-m in rice trade, ss. 86-88, !M 
Precipitation, .see Rainfall 
l'riee-control schemes, riee. 1'10-411 
Pri ... : eereals imported into United 

Kingdom, 136-37 (chart, 136); 
grain. in North China (ohart). 135, 
wholesale in Asi .. 159-<iO, whole
sale in lap..., 159-60. 175 

-rice: in Burma, Thailaod, French 
Indo-China, in relation to auppli .. 
(ehart). 151; ohanges, eince 1920. 
148-54; compared with wheat, 126. 
134-31. 148-49; oontro!, 166, 118-
80,183-86; diff .... ntials, 138-39; ef· 
fect of Chin ... demand OD, 154-58; 
eJ'fect of consumer prefereneea ~ 
1S9-43; e1fect on producers of de-

eline in, 226-27; in Indi.. J .... 
Japan. .&iDee 1920 (chart) J 150; in 
lap..., 175-17; and other grains, 
133-38; at Rangoon and London 
(lOble). 138; ...... aIity. 16~ 
(chart, 163). 176, 183; 51"00 .. 
(tabl .. ). 330-83; see al.o couotry 
entries 

Producers. rice" lee Crowers 
Production, rice: adequacy, 188; 
oh_ in per capit.. 191-93 
(chm.19I); costs, SO, 161,29$-96; 
in countries of MOIUOOD Asia 
(ohart), 198; geographical diatri· 
bution, 22-26i importance in Asiatic 
agriculture, 31; in India in relation 
to other ~tries (chard, 146; in 
Monaoon Asia and world (table). 
23; potentialitiea for expa.won. 
293-96; regional correspondence 
with consumption., 119; relation to 
population growth, 188, 229, 299; 
reliability of BtetOOcs, 191-99; Bte
ti8u.. (tables). 316-17; variability. 
145-48 (c:bart, 141); ue al.o ooun· 
try entries 

Protein, in Orieotal diets, 106, 109. 132 
PuIaes, 86-.'11 
Purcheeing power, riee, 158-62 

Rainfail: and double cropping, 4547; 
in Inde-Chin_ Peninaula, 57-59; 
in MOD!Oon Asia, 1-2; and ria: cul
tore, 11-20. _25: aeaaonaI diatri· 
bution in MOD800D Asia (chart). 
46; 8ft Diso Floods; Irrigation 

Rice control: contrasts between Jap
an ... and Philippine pI."., 181-84; 
in Japan, 116-78; in other countries, 
184-87; in the Philippines, 171H11 

Rice conversion, 70 
Rice calture, geographic limits, 24-

278. 29S; ue alM1 Lowland rice; 
Upland riee 

Rice economy, trends in Asiatic, 297-
312 

Rice industry. government interven-
tion in, 16S-l!7 

Rob ....... C. I. 283 
ROBBit .... F. I. 253, 268 
Rotation of cropa, 244-S1, 262 
Rough riee .... P.ddy 
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5.,1_ 
Sarltar, B. Ko, 189-90 
Scheltema, A. M. P. A., 111-12, 224, 

232 
Seasonality, su Exports; Prices 
Seed, rice, 27, 101, 237 
Seed selection. 235-40, 262 
Seedbed&, rice, 51-52, 101 
Self-eufficiency in rice. 165-66, 209. 

272, 287, aos, 309-10 
Shipping. rice! in bagsy 81,. 88; routes, 

8S-88 j ne also Exportsi Freight 
rates; International trade; Ports in 
rice trade 
S~ see Thailand 
Small grains, s .. Cereals 
Smits, M. B., 155, _ 
Soils: classification, 17; requirements 

of rice, 11, 19,21-22 
Sorghums, .ee Mill ... and sorgJnmu. 

,Sowing, .ee PI&DtiDg 
Spain. rice in, IS. 23, 23!h34 
Speculation. ... Exchanges 
Stamp, 1... D~ 281 
Statistical notes, by ... nntries, 334-47 
S .. IItica, limitations: population. 195-

96; rice, 6-7, 64, 104, 114, 190, 
197-202 

Stoeb, rice, 82, 154, 186; in Japanese 
Empire, 172-73, 213-14, 343 

Storage, rice: efiect of coating. 68; 
practices. in Asia, 81-84. and vi .. 
miD content, 83 

Straw, rice, ~ 101 
Subsistence agriculture. 2, 26, ns. 

144, 228, aoo 
Sugar: cane acreage in rice belt, 36-

31; ronsumption in Asia, lOS, 106, 
122, 211, 22~; produetion. 250, 
277, 293, 295 

Somatra, see Netherlands Indi .. 
Supply, rice: adequacy, 6; effect on 

prioes, 153-<;4; outlook, 307-12; 
variabUity, 144-48-; ne abo eo. 
sumption; Production 

"Swamp" rice., 11 
Sweet potatoes, .. ee Conaumption, non· 

rice foods 

Tu""" (Formosa): agriculture, 276-
71; Japanese program. for, Zl7, 2-94; 
population. 1!1S-96 

Taiwan (co..m.u.d): 
-<ice: conaumption, 215-16; -.. 

28-29, 90-91 (chart, 90), 191; po. 
tentialities for expansion, rn, 294; 
production. 22-24, 191, 198: elan. 
tica, .. mm ..... on. 197-98, ~2, 
341-44; utilization, 191, 203; ..ne. 
ties, 237; yield&, 60-61, 198, 233; 
.... also Ja_ Empire 

Toro, 16 
Temperature: and double cropping, 

44-45; requirements of rice, 16-19, 
~ 

TeIIIlllt systems, 169, 177, 250 
Tenants. $ee Growers 
Terracing of rice field&, 38, 292 
Thailand (Sinm): population, 195-

96; state of nutrition. 131-32; ten· 
year plan, 185 

-rice: consumer preference for high. 
Iy milled, 69, culture, 55-60; "". 
ports, 28-29. 94-99, 191; exports, 
..... nality of, 83-39 (chen, 89): 
grades, 80; harvests aod M.nam 
Valley fiood&, 59-60 (chen, 59); 
potentialities for expansion. 229. 
281~ 285: pri.... 151-52; pr0-
duction, 23, 28, 191-92, 198: ata· 
tistics, -comments on, 196-200, 346-
47; use of fertilizer. 257-58, 260; 
utilization. 191, 200; yields, 60-61, 
198: se. also Indo-Cbinese Penin· 
aula 

Thompaon, Virgiula, 285 
Thompson, W. S., 189,229, 269 
Tbrcaltiog, rice, 53-55 
Tobata, Seiic:hi, 168, 171, 176 
Tools, 13, 50, 52, 54, 303: .ee sko 

Machinery 
Topography: eJl'ect on rice culture, 24.-

25 i significance in Asiatic agricul· 
ture (map), opp. 24 

Trade. domestic rice, 29-30; see also 
International trade 

Transplanting, rice, 51-52, 101, 24G-
44, 262, 263 

Tranapottation in Orient, 74-
Turner. L. J. B .. 273 
Typhoons. 20 

United States, rice in, 9, 16. 22" SO, 
69, 154. 233-M. $9 also California 
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Upland riee, IG-ll, 18, 41, 250, 267: 
culture, 11-13, 38, 24142 

Utilization, rice: data as a measure 
of consumptitm and ingestion, 194; 
by vario ....... 101-03 

-per capita: apparent, in 46 regions 
of Asia (map), opp. 114; changes in 
countries of Asia (chan), 191, (ta
ble), 203; limitations of estimates, 
190, 199-202: outlook, 228: trenda 
in Monsoon Asia, 202-28; lee also 
ConsWllPtion; Diets; Feed use; In
dustrial use. 

Van Valkenbur& Samuel, 42, 48, 229. 
282, 286 

Varieti~ rice, 9-11, 2()..-21, 236; and 
yields, 235-40, 262: se. aI.to Con· 
sumer preferences for rice 

Vegetable oils, lOS, 106 
Vegetables, in rice belt, 3t>-37 
Vitamins: in Asiatic diet&, 109;- in 

parboiled rice, 10: and storage, 83 

Water requirements of rice, 11-22, 
51-53; see fflso InigatiOD 

Weeds, ~, 241-42, 245 
Wheat: adequacy of supply, 5; com

pared with riee, 4. 11, 81. 83, 126-
Zl, 145; consumptiOll in Asia, 117-
19, 210, 223: iD diet of Orientals, 

124-28; factors in world situation, 
6: in lodia. M-34, 145: policy of 
Franc:e, 213; prices compared with· 
riee, 137-J8, 148-49: self .. ulIiciency 
policies, 100; situation compared 
with rice, 5-7,298; u:" also Cereals; 
Grains 

Wickizer, V. D, 4. 85, 152 
Wild riee, " 14 
Winnowing, 55 
Woodpecker rioe mill, 65, 10 
Work animals, SG-Sl. 54. 239, 256, 

263, 279, 285 
Working, Holbrook, 250 

Yagi, YoahiDosuke, 250 
Yields, rice: concl119iollSy 262-65; in 

countries of Monsoon Asia (chard, 
198; effect of cropping practices on,. 
~1: effect of fertilimr 00. 252-
62; eHect of mechanization o~ 263-
65; and 8aYOl't 14142; improvement 
by seed seleetioo. 285-41: 1 ... 10 iD 
Asia (chart), 61; in non·Asiatic 
countries,. 233-34; potentialities for 
increasing, 229-65; present.. and 
trends, 231-35; relation 10 trans
planting, 240-44; statistics (tables) t 
318-19 . 

Zimmerman, Co c.. 229, 282 


