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INCI971=73, DEVELOPMENT! SPECIALLSTS N agricultural cconomics, rural sociol-
ogy, and related fields condueted SUTVEYS in 36 villages in 14 locations in six
countrics in South and Southeqst Asld =~ India, Indonesiz. Malaysia, Pakistan,
the Philippines, and Thailand — Lo study the effects of the adoption of the new
semidwarf rices and the assoclated technology on such factors as income.
employment, and others. The data were collected by 34 scholars from 18 Asian
universities and research institutes, with the cooperation of the International
Rice Rescarch Instituie located in the Philippines and the Agricultural
Development Council in Singapore.

The initial findings and preliminary analyses of the datp were reported in the
IRRI publication ciianais i RICEFARMING INSELECTED AREAS OF ASIAL (L1975
The present report provides further and more in-depth analyses and assess.
ment ol these data.

These two companion volumes on “Changes in Rice Farming in Sclectod
ATeas of Asia® represent one ofthe first collaborative research undertakings of
this type. Major benefits have been derived through the joint development o
the methodology. the Subsequent training of research workers, and the prep-
aration of the fingl FEPORS. Fhis study. while valuablo 10t own right, has
served as a model for organizing subscquent research INvestigations on Similar
[lll"lll."\.

The Institute oxtends appreciation 1o the Looperating rescarchers and others
wWho part icipated in the studviand made e mtributions o the report and to [Dr,
Randolph Barker who served as technicnl editor for the published report

N . BRADY
Director General, IRRI



Preface

PHE FIRST HALE (PART 1) 0f this report analyzes datp collected from thé 36 study
villages and farm interyiews in six Asian nations, The analyses were conducted
at IRRI. at the Department of Agricultural Economics of Cornell Umiversity
(New York, USA), and at the Stanford Food Research Institute (Calitornia,
USA).

The second half { Part 11) deals with [‘F'HNL‘!H“ related to some of the studs
arcastthe problems were considered of critical importance in local rice produc-
tion by the researcn workert who carried out the original surveys

A substantial appendix provides a detailed record of relevant information
for each village and may be useful to those conducting further research in these
selected areas of South and Southeast A4,

The work summarized and assessed in this report represents the combined
efforts of the 34 participants (see the following): the author identified for cach
section served as the section coordinator
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8 CHANGES IN RICE FARMING IN Si LECTED ARKAS OF ASTA

villages were wentified. The potential biases that may have resulted from

dECS were taken into account,
dge studies permit in-depth analysis

factors as environment which Ciuse mat

non-random sclection of sites and vill

Vill

sites. Issues that can best be studied in a well-defined village setting
presented in both the IRR report Changes in Rice Farminein Se
Asta (1975) hercafter referred 1o as Changes |
present Lf”L'lIIT]t‘II!.

e ted A reas

PROCEDURES

The project leader in ¢ach ol the st udy.

areas selected one 1o three vill
censure that in at |

dages |
cast one village, conditions were reasonably suitable for th
adoption of new rice technology. Suitable localitics had
® control over a water supply that would permit farmers to produce two o
mnore crops each Vear,
® access to the inputs required in the new technology, and
® aceess to markets where produce could be sold. !
A random sample of 150 to 250 farmers was diawn from one to three villages
i cach study area. The interviews were conducted in

Qrigy

1972 and 1973, The

inal farm survey questionnaire is Appendix A of Changes (1973)

STUDY AREAS

The 14 farm surveys were conductod over abroad geographic area ( Fig. 1) ang
ncluded awide range of conditions under which rice 1s grown. Such variabl
chimate. farm structure, and irrio:

eation in the study areas that influc;
conditions are discussed. Aver
Figure 2.

L S0
nee |;1I‘ll]i1i;!
age rainfall data for selected sites are shown'in
Some of the basic characteristics of the sample villages are shown in
Tables 1 and 2,

Climate. Nine of the study sites
land, and the northe

» including those in India, Pakistan. Thai.
latitude. In this arca,

rn Philippines, are located between 10° and 30° North
the heaviest rains occur between June and November, and
the main crop is normally harvested in November and December, Five of the
nine sites situated between 15° and 257 North Tatitude (West Godavari and
Cuttack, India; Suphan Buri, Thailand: Nueva Ecija and Leyte. Philippines)
are subject to typhoons and heavy rains which oceasionally severely damage
the main rice crop.

Three study arcas in Malaysia and southern Philippines are located between
0%and 10° North latitude where both the rainfall and solar energy are relatively
evenly distributed throughout the year. The wet and dry seasons are less
distinet than in the five sites situated betw cen 15% and 25° North latitude, The

Ihis description of the study aress has been abstracted from (¢ hanges (1975)

']I'.
and minimize the influence of such
Jorvariation in results among the study

dre

of
FO75) and in Part 1 of the

L




y sites indindonesiaare situated between S and 10 south latitude, In this
area, the heaviest rainfall oceurs from December through May, and the main
rop s harvested in April and May

winter n the two study areas located in northern

India and Pakistan favors the production of wheat as the dry-season crop, [nall
HETHTeas sWhere eropsare grownunder irrigation, rice is the principal second

Farm structure, The variation in the size of the Larm operating unit wis
reater than the variation in family si mong the survey villapes (Table 1)
1 average village farm was 2.9 hat it ranged from (0.5 hain Java,

Indonesia, to 7.8 ha in Thailand and Pakistan. Most of the 2,394 rice farms
irvesed re small; 35% was less than I ha euch, the size of 46! ranved from

to 4 ha each and |49 excecded 4 ha

rates of tenancy were found principally in the study areas in tf

e

ppines where the traditional tenure pattern is based on a 50/50¢ sharing
teostand rice output between landlord and tenant. In recent years, under a
covernment land reform program, the arrangement has chanped toward fixed
ash rent or leaschold, The tenancy rate was also high in Pedapulleru, India,
and in the Pakistan villages, However. the rights of tenure appeared to be less
table than those in the Philippines, both in terms of the sharing arrangement
and in a claim to work a given piece of land

Inallareas, the pr cipal crop was rice. In about 50% of the villages, rice was
the only crop of any significant hectarage, Sugarcane, tobacco., corn, and wheat
were the major crops in the remaining percentage of the villages studied,

Water resources, Although all the study arcas had irrigation water, the
quality of water delivery systems varied widely among the villages, The quality

m—

i

e T e ———
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Table 1. Siza and tenure

Loce 'an

Uttar Pradesh
Dr'l-':n[hll-‘-"If-)',.'!}l]f
Tarna
Barain

Orisss
Kandarpur
Korpada

Andhra Pradesh
Pedapullery

Mysore
Gajanur
Husnhali-.'
Ashoknagar

Tamil Nadu
K::ruvamnngrllnm
Palvarthuvenran
Manmalai

Central Java
Nganjat
Kahuman
Plun eng

East-Wast Java
Sidomulyo
Cidahu

Kelantan
Salar
Meranti

Punjab

Aroop
Maraliwala

Nueva Ecija
San Nicolas
Malimba
Mahipon
Leyte
Canipa
Marcos
Tab-ang
Davao
Beynte Nuwebe
Sinayawan
Cotabalo
Bulucaon
Maluao
Capayuran
Christians

Muslims (Cabpangi)

Suphan Buri

Rai Rot
Nong Sarai
Sa Krachom

*Tenure information was not avail
disclose their tenure status

CHANGES [N RICE FARMINC

Farms in
sample
tno.)

36

48

47
59
a4

characteristics In sample villages In sal

1V INSELECTED A REAS OF

ASIA

Dz == I
Household Farm
Imembers) (ha)
6.0 100
] 1.2 100
1.2 100
0.6 49
f 0.8 62
4.7 a1
24 n.at
4.8 na
2.8 La
»'. !I:.l"n
1 a5
‘a
; a0
67
5 71
7 )
Vialaysia
na
1
Pakistar
9 65
1 1.8 23
pRines
7 16
i 9
8 25
7
i 7 8
- n" 14
2.0 6
8 2.9 44
f 1.9 14
7 100
ind
L 7.0 75
b 7.8 GB
6 18 64

able (n.a.) boe:

ise sample farmers

ected arens of Asia, 1971/72.

Purg
lenants
o)

n.a
na

n.a

6

5
13

in the area were reluctant to



Cropping and irrigatio

4
thin
A

suphan Bur

Hal Rot

Nong Sarai B

Sa Krachom

"1 = very good; 5 = poorlyir

n characteristics in s ample villages in selocted arens of Asin, 1971/72

MY 1 a Iality
na 1 f
% rice aren
Wet Dry Dry
: Y
1< 1
| t
f
' )
0 0 y
) 4 1 (
Philipg ‘
100 }
’
ri q 100
} ('} 1 100
10k 3
f 0 5
1.2 100 3
) 10¢
Thatland
q 1.4 98 100 3

1 11 73 100 4 13
4 Y] (1] 0

or whaolly rainfed. "Second Crop s wheot

= e e
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i .{_ ———



10 CHANGES IN RICE FARMING IN SEFLEFCTED ARE AL O ASEA

olirrigation in cach village was rated subjectively with the use of ficld observi.
tions and deseriptions of the sites furmishedd by the project leader in vach areu,
The bestirrigated arcas were rted ws 1owhibe the poorly rnipated ead ranted
villages were rated as S (Table 2)

Canal or grnaty irigation systene served most areas studied. Beoanse thoese
systems have o dinnted command area durime the dry season, some of the
vigated Loums inothe sureey acas recenad oo mich or foo e waler,
depending on the season,

InPakistanand in Uttar Pradesh innonhern Tdiv, te conl conunand aroas
were overestended. and punm irriganon was w idehy used i the seevey area o
supplement or replice the canal water suppivodn Indie o ot the hree Tamil
Naduvillages studicd were served enteiy by pumpsand the third s illaee bad o
combination of pump and tank irigation.

Lavge yovernment operaied prrnps supphed water divecty tron the Kelan-
tan River to o granvity iiganon network i northern Malssia, Stvdd privately
operated pumps voere used tor the same purpescinone ol the wll connl e,
Philippines.

The most veliable rriganon and drimmaesy swtens were found o L
Indunesia (partcalarly Klaten, Contrad Juvag, and Misore, Badi, where
storage resers o constructed along the Tunga Rivey in (02 supplivd water to

the study area,

FHIES R POR

Part Fis made up of four chapters based on the anmdysis ot e combined survey
datie. The firstchaprer deals with factors that were tound o atf. o the wdoption
of modern riee varicties, The second wnd third chaprers deal with the associa-
non between vield. tertdizer input. and factors wineh mfluence the level o
terniizer used Two important cquiny isstues wre discussed in the tonrth chapier

the ctieet of adopiien of new technology oncemplovment. and the relation.
ship between adoption of new technology and tarm size. More detled data
related to the analvas i cach chapter wre i the appendin,

Part Ih ot this report contams fne speaitl reports deserbine problenis
assovtated with the mooduction of modern rice technodoey . The reader van
referto the coresponding chaptes by the same aquthors i Clianges (19730 oy
background on the study area and the introduction of modern varictios ol e
in the respective study areas,
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The adoption
of modern varieties

TERESA ANDEN-LACSINA ang [RANDOLPH BARKER

The area sown to modern varieties yaned widely (from Y (o
H0% ) among villages, with Philippine villages showing by fa
the highest adoption. Seasonal sultability, water control, and
profitability were important factors explaining this variation. Va.
Heties with greater inseet and discase resistance but with lower
yield potential have become popular. particularly in the wet sea-
son. Butmodemn varieties suited to the poorly drained conditions.
which characterized many of the survey villages during the mon.
shon season, have yvet to be dey eloped

THE PLANT TYPE Of the new varieties of rice that were developed in the mid-
1960s was characterized by £ aort stature and stiff straw, and differed markediy
from e tall weak stem pLint type of the traditional indica varieties. Under
favorable environmental conditions the new rice varieties respond to increased
applications of chemical fertilizer with high yields. Thus, the modern technol.
ogy associated with the high yielding varieties (EY'V) is often called “seed-
fertilizer™ technology.

»The original rice varieties were environment specific and performed best
with an adequate supply of water and high solarenergy. The rate of adoption in
South and Southeast Asia variced considerably, exceeding 50% in'some coun-
tries and covering only 19% of the area inothers (Table 1), A major portion of
this variation may be attributed to environmental factors.

The subsequent development of rice varieties with more resistance to inscets
and diseascs and with improved Juality (taste and appearance) has helped to
extend the area where the HY'V are grown. New varieties more suited to local
conditions have been released through national programs, and this has
cnhanced the spread of the improved plant type. Despite these advances.
however, the new rice varietics had spread to only about a quarter of the
rice-growing area in Asig by the early 19705,

Teresa Anden-Lacsina ans Randolph Barker are Senior Research Assistant and Agricultural
Economist, respectively, in the Department of Agricultural Economics, International Rice
Research Institute, Los Banos, Laguna, Philippines.

The nuthors are indebred 1o Eugene Bennagen, Adelita Palacpac. and Celiy Capule. who assisted with the
tibitlations and computations in this chapter and the three following
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Table 1. Proportion of total rice area planted to modern varieties, Asian countries 1967/73. Source: D
Dairymple, Development and Spresd of High Yielding Variaties of Wheat end Rice in the Less Daveloped
Nations, Aug. 1976
port if tote [h| meaern vari
oun
| ith A 6.4 i 3 ¥ 8
1 £ 4. |
, 3 v 10 9§ ) T
‘ 40.8 13 A6 1 {
i 1 4
|
| Rice researchers are now. sel cting and breeding varieties for talerance Of
| il ( ; 1
| such untavarable'enyironmental conditions da droughtadeep water, OO s01ls
and cold temperature, Fertilizes LESPONSIvenvss IS only one ol many traits beine
considered in the development of rice varictios suitc d tor different environ

mental conditions.

The term “high yielding vanicties” may give the misleading impression tht
such rices give high vields under all conditions. No single term or phrase can
adequately describe the increasingly diverse characteristios ol the ney rice

varieties. Because this study is concerned with changes that have been

associated with varieties developed and

[l'EL'il\L‘\i Lo farmers sinee Y65, the
erms modern (MV) or nen

. rather than high yielding, are used to distinguish
recently released varieties from carlier ones

Varieties in use prior to 1963 are referred to as local varieties (1.V) and
include those developed thr gh breeding programs (improved local varieties)
and other (traditional) varieties existing before 1965, The terms do not imply it
complete lack of progress in varictal Improvement prior to 1965, Actually.

improved local varicties were found Important in many study arzas. Further-

more. the plant type characteristics of the more recently released MA
tively similar to those of the timproyed LV . The |
are being bied into the M\

arerelas

avorable teatures of many 1V

[he extent of adoption of MV in the study villages and the preference {or
specific varictics are analyzed in this chapter. An attempt is m

ade toidentify

‘ EXTENT OF ADOPTION OF MODE RN VARIETIES
|
|




ADOPTION OF MODERN VARIETIES 15

those factors which may have contributed to the variation inextent of adaption
oMV among villages,

Fhe villages were classified inte two typess 1) monoculture rice villages,
where Q0% or more of the cropped arca that 1s suitable for rice production
texcluding upland and tree crop areas) is planted o rice in both the wet and dry
seasontand 2) mixed-Lirming villages where, in addition 1o rice.another crop,
such as sugarcanc, tobiceo, corn. or wheat, is of major cconomic Importande,
Fhese other crops are grown cither in rotation. ¢.g.. rice followed by wheat or
corn, aron ditterent portions of the farm area dur Ing thesame scason. e.g.. rice
i combination with sugarcane or tobaceo.

Ihe difference in Cropping patterns between these two types of villages
refiects differences in environmental conditions: A rice-prowing village that
tan grow a crop in addition to or in combination with rice is likelv to have g
more favorable environment [or rice production because of better irrigation
and dramage facilitics. Monoculture villages tend to have no alternate or
supplementary erop to rice and. generally, are centered in FICC-Erowing arcas,

Fhe first of the MV — aichung Native 1 (TN ). & short stiff-straw variey
developed in Taiwan -— was introduced into [ndiain 1963, In 1966 and 1967, i
was tested by farmers in the study areas located in India, but it did not spread
because of its low resistance O major rice inseets and diseases.

IRK. the first of the rice varicties named by the International Rice Rescarch
Institute (IRRI), was released in 1966, It was tried in many locations and
ganed popularity principally in the Philippines and in India, A: the time of this
survey. IR8 had been réplaced in the Philippines largely by subsequent IRRI-
released varicties, but it was still Brown extensively in many parts of India
during the dry season because of it high vield performance under favorable
growing conditions,

IRS, which was released in 1967, and its sisterlines Bahagia in Malavsia and
Pankaj in Indii gained popularity in those areas where 1RS wis tound unsuit-
ables Forexample, at the time ol the sury eV RS —Known as PBS (Peta Baru or
New Peta) in Indonesia — was the most popular of the new varieties in the
study areas in Java, Indonesia,

National programs soon afterwards began to release rice varieties, many of
whichwere based on crosses using IRRI plant material, These inelused ¢ H4-063
(Philippines) in 1967, Jaya (India) in 1968, RD1 (Thailand) in 1969 Ratna
(Indra) in 1970 and Pelita (Indonesia) in 1971

National programs in India. Indonesia, and the Philippines strongly sup-
ported the introduction of MV, and the adopuon rate in most of the study
villages was rapid (Table 2). Adoption of the new varieties wias slower in
villages in Thailand and in Pakistan.

Acceptance of the new rice varieties was slow in Thailand for two reasons.
Birst. the Tow grain quality of the original IRRT rices was not suited to Thai-
land’s dependence on the export of high quality rice for foreign exchange
carning. Second. and more important. the short stature of the new varieties was
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Table2. Trendin the proportion of farmers who had used modern varieties MV} by country and by type
of farm in 32 villages in selacted areas in Asin, 1966/72.°

Farmers who had used MV (%6)

Item Villages —— — - - -
\no.) 1967 1968 1969 1971 1972
By country
12 43 77 ik} 16 i
5 64 83 88 a0
2 —_ - - - 00
1 2 Q 11 21 34 100
*hilippir 1 3 71 91 99 00
The ] 0 ] 1 32 » ¥4
i“'.“ type of farm
M i i LY 60 /3 85 ] 4
viixed 1 3 42 77 90 a9
All villages 32 o0 73 87 96 gt
i ides four rainfed ‘and poarly Irrinated villages: Mahipon
M o, and iNdisa Krachom, Thailand

not suited to the poor water control conditions characteristic of the Thai
HIEC-growing environment, where flooding, deep-water, and rainfed conditions
drecommon. The grain quality of the new rice RD1 that was released in 1969
Was superior, but this variety also was not suited to the prevailing conditions of
poor water control.

The spread of MV in the Punjab of Pakistan was aiiccted by government
policies designed 1o maintain adequate supplies of local high quality Basmati
rice for export.

Ihere was no pronounced difference in the trend ofadoption of the new rices
between monoculture and mixed-farming villages. By 1972, however, all far-
mers in the mixed-farming villages had tried the new vanetes, while. on the
average, 8% of the farmers in the monoculture villages had never planted the
new rices (Table 2).

Cidahu in West Java, Indonesia, and Sa Krachom in Thailand were the only
two villages surveyed where over half of the tarmers had not tried the MV
(Table 3). Croploss caused by gall midge discouraged farmers in Cidahu. o hile
in the rainfed village of Sa Krachom. lack of water control reduced the incen-
Ve 1o try the new varielies,

Although most farmers surveyed had grown MV at the time of the survey.
the arca actually planted to those varieties varied widely. Anaverage of 65% of
the rice area in all villages was planted to MV in the wet season (Table 3), the
coverage runging from 2710 100% of the total rice arca. In all villages but five.
where two crops of rice were grown a larger percentage of the area was planted
to MV in the dry scason than in the wet season,

The largest difference in area planted to MV between the dry and the wet
sedson occurred in the two villages in Orissa, India, both lo ‘ated within a few
Kilometers of the Central Rice Research Institute, Cuttack, and in the two
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Table 3. Rete and extent of adoption of modern varieties (MV) by type of farm in 36 sefected areas in

Asia, 1971/72.%
MV adopters Percent of
Veur of Farms where gt timg O SUrvey(9,) rce area in MV
Location areatest MV were e e e e e
MV adoption  trieab (o) Wet Dry Wat Dry
india
Monocuiture viltages
Kandarpur, Onissa 1957 497 [} 47 h 97
Korpaia, Qrissa 1967 95 62 45 % 89
Pedapulieru, A Pradesh 1970 ] 12 454 9 44
Mixed-farm villages
D Vijaypur, U Fradash 1968 160 82 nalt 75 n.a.
Tarna, U Pradesh 1969 160 100 n.a 95 n.a.
Baram, U Pradegh 1970 100 31 na. 50 n.a.
Gajanur, Mysore 1968 100 92 100 88 98
Hosahaily, My« 1567 100 €9 100 88 100
Ashoknagar Mysare 14968 1066 72 o €2 100
Kanyamangalam, Tarmi Naglu 1969 100 ©G0 100 50 100
Palvarthuvenran, Tamil Nartu 1969 100 100 100 a4 42
Manmaiai, Tamil Nady 1969 160 100 100 70 &5
Indones:a
Monoculture villages
Nganjat, Central Javs 1968 100 57 jsie] 39 63
Cidahu, West Java 19 a5 45 46 8 45
hxed-farm villages
Pluneng, Conteal Savi 1969 100 58 100 N 86
Kahuman, Central Javg 1968 10¢ 87 20 66 12
Sidomuiyo, East Java 1908 99 99 95 95 a5
Malaysia
Monocultur: viliages
Sular, Kelantan 1969 100 32 g6 22 89
Merant Ketantan 1969 100 50 91 32 67
Pok:stan
Mixed farm villages
Aroap, Punjah 1971 100 74 n.a. L) n.a.
Maratiwala, Punjab 197 100 58 n.a. 49 n.a.
Philippines
Nonoculture villages
San Nicolas, Nueva Ecija 1837 100 100 100 100 100
Malinba, Nuova Ecija 1967 100 a9 100 96 ag
Mahipon, Nueva o 1967 99 a9 n.a 75 n.a
Marcos, Loyte 1367 100 100 100 100 100
Canma, Loyt 1967 100 100 100 100 100
Tab-any. Leyte 1968 100 100 100 100 100
Beynte Nuwnbie Davao 1968 100 100 100 100 100
Smayawan. Davag 1967 10 100 100 ig0 100
Bulucaon, Catubarg 1968 100 100 100 100 100
Mixed farm villages
Capayiran, Cataboto 1969 100 100 100 100 100
Cabipangr, Cotabatas 1969 100 100 100 2 100
Maluso, Cotabato! 1969 (00 82 78 90 88
Thatang
Maonoeuituyre villages
Rar Rot. Don Cheds 1970 B7 57 92 41 98
Nong Sarai, Don Chedi 1971 77 75 96 21 96
Sa Krachom, Don Chandd! 1971 0 30 n.a. 4 n.a.

Variotios plantedin loss than Bu, f otal rice area are not considered. P As of wet season of the survey
year “na No dry season ries cron. YRainfed or poorly irngated.
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irrigated villages in Thailand (Table 3). In these locations, as well as a number
of others, MV suitable for the wet season conditions are not yet available, In
Eastern India and in Thailand, it is not uncommon for fieids to be flooded to a
depth of half a meter for a considerable period of time. Flooding reduces
tillering of the rice plant. MV that are suitable for the poor drainage or
waterlogged conditions that characterize many of these sites have yet 1o be
developed.

In contrast almost 100% of the rice-growing arca in the villages surveyed in
the Philippines had been planted to MV, The percentage is much higher than
that for all other countries. particularly in the wet season (Table 3). This high
degree of acceptability (over 509 of the entire growing arca in the Philippine
by 1973) might be related, in large part, to the location of the International
Rice Research Institure in this Asian nation. In the initial stages of its varieial
improvement work, IRR1 released varieties that were apparently better suited
to conditions in the Philippines than to those elsewhere in South and Southeast
Asia,

VARIETAL PREFERENCE

While many varieties of rice are grown throughout tropical Asia, two or three
dominate the planting pattern of any one lowland rice village. Some LV and
MV have spread to more than one country (Table 4, 5, and Appendix A). The
specific characteristics of many varieties are summarized in Appendix B. In
reply to asurvey question regarding preference for rice varieties for the wet and
dry seasons, farmers most frequently gave “high yield' as their reason. Thus
they prefer a rice variety that performs best under their specific rice-growing
conditions.

To determine the degree to which varietal preference was related to specific
plantand environmental characteristics, rice varieties were categorized accord-
ing to date of release — local (before 1966), early modein (1966-1968), and
late modern (1969-1971). The late MV generally had greater disease and
insect resistance and better grain quality than the carly MV,

In 1972, the early MV were preferred in the mixed-farming villages in both
the wet and dry season (Table 6); LV were still strongly preferred, particularly
in the wet season, in the monoculture villages, In the monoculture villages,
farmer preference for the more recent releases was similar (28% for the wet
season and 33% for the dry season) to that for the carly MV (25%, wet season.
and 33%, dry season).

The contrast in the adoption patterns between the monoculture and mixed-
farming villages seems to be related to climate and the incidence of rice insects
and diseases. For example. in the generally drier climates prevalent in the
mixed-farming villages of India, IR8 continued to be popular although it was
rarely grown in recent years in most of monsoon Asia because of its susceptibil-
ity to such diseases as the tungro virus.
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Tabled. Preference olfarmers foriacal and modern varieties in 36 Asian villages, 1971/72 wet season.

Local vanieties (9, Modern vaneties )
Cauntry: e P
viliage Mahsun lesan Othergns IRE: Jayal: (RS IR20 €463 Otherst
India
Maonoculture villsges
Kandarpur, Urisss - 6 - - - — 94
Kaorpada, Onssa - - Vis 3 - — 72
Padapulicra, & Pridoo, 50 - - 50 - — — —
Mixed-farm viltages
D, Vijaypur. U, Pridis., - — 25 A7 — — —_ 8
Tarng, U Pradesh —_ —_— 100 — — — —
Barain, U Pradesh J— — — 100 — —_ _ —_—
Gajanur, Mysgre — — —_ 100 — — — —
Hosahally, Mysore —~ — —_ 100 - — —_ -
A-;.‘w:kv‘..’;gm Mysore - — — 41 - 57 —_ 2
Kartyan-angalgm,
Tarm! Naco - -— 64 19 — 17 — —_—
F'nl./.::Hmv«:nmn, Tannl
Nadu — — — o . 100 - 36
Manmata, Tamil Nadu - - - - — 64 —_ 36
Indonesia
Monowulture v ages
Nganjat, Central Jovy - — 78 - 3 — - 19
Cidahu, West Java 1 —_— 93 - 4 —_ — 2
Mixed - farm villages
Pluneny, Central Java ~- - 98 - - — — 2
Kahuman, Centrai Java - - 100 - —_ —_ — —
Sidomulyy East Java — — — -~ 100 - — —
Malaysia
Monoculture vilages
Sator, Kelantan 14 85 1 — — - - —
Merant, Kelantan 15 2 83 — -— -— — —_
Pakistan
Mixed-farm viflagey
Aroop, Punjab 1 — 64 3 — - — 32
Maratiwala, Punjab — — 68 — — — ~— 32
Philippines
Monoculture villages
San Nicolas, Nuevg Ecija - — 10 —_ 63 19 4 4
Malimba, Nuivg Foya - 2 1" 3 26 48 5 5
Mahivon, Nueva Feia - 31 20 1 36 10 1 1
Marcos, Loyt - o 42 20 14 —_ 24 -
Canmi, Loyt — — 20 30 20 5 16 9
Tab-ang, Loyt - — 38 46 7 2 7 —
Beynte Nowebe, Das an — 2 2 8 3 77 8 —
Sinayawan. Davao — — 5 — 3 84 5 3
Butucaen. Cotabare — — 5 20 68 5 2
Mixed-farm villages
Capayuton, Cotabato -~ — — - 28 28 34 10
Cabpanqi, Cotabato e — — - -— — 100 -
Matuao Cotabare — - 10 - 4 76 3 7
Thailand
Monoculture villages
Rai Rot, Suphan Bur . — 56 - — — — 44
Nong Sara Suphan Bur — . 71 — — - — 29
Sa Krachom, Suphan Buri — — 100 — — — _— —_

MWide raugzv of local varieties. bIRg and.Jayaare almaostidenticatin plant tyi)e J;\'va ;vasﬂgrown wjdeN in
India and IR8 in India and elsewhere, CPrincingl) Ratna, CRRI series in India, and RD1 in “hailand,
paily
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Table 5. Farmers’ preference for local and modern varieties in 36 Asian villages, dry season, 1971/72

Country Local varieties
village — el

) Modern varieties (%)
Intan  Others® IR8

IR6  IR20 CR-63 Others'

Mahsurl

india
Moneculture villages
Kandarpur, Orissa 2 46 . 52
Korpada, Orissa - 5 60 95
Pedapullent, A Pradesh - - 82 12
Mixed-farm villages
hoknagar, My 4
amangalam, Tami - ~ 4
Palvarthuvenran, Tam 1 - - ]
Manmalai, Tamil Nadu - - B3 17

ulture villages
1jat, Central Java
Cidahu, West Java ] — 95 A 1 | )

Mixed-farm villages

nang, Central Java 2
whahuman, Central Java -
Sidomulyo, East Java 1 . 19 78

Manoculture villages
Salor, Kelantan g1 3!
Meranti, Kelantan B8 - 12
Philippines
Monoculture
San Nicolas, Nueva Eclja 15 o 21 48 14
Malimba, Nueva Ecija — 55 10 - 30 L 5
Marcos, Leyte - - 39 29 20 3 9
Canipa, Leyte - — 7 37 28 4 20 (-}
Tab-ang, Loyte -— - 45 41 8 — 3 -~
Beynte Nuwebe, Davao - — - 8 — B4 5 3
Sinayawan, Davao - 3 28 13 3 48 B
- Bulucaon, Cotabato — - 3 - 12 42 0 3
Mixed-farm villages
Capayuran, Cotabato - - gai23 54 14
Cabpangi, Cotabato - — -- 20 — BO —_
Maluao, Cotabato - — 11 3 17 44 22 3
Monoculture villages
Ral Rot, Suphan Buri - — — — 8 92
Nong Sarai, Suphan Buri - - 27 — e = 4 69

2Wide range of local varieties. BIRE and Jaya are identical In plant type; Jaya was grown widely in India
and IAB in India and elsewhere. “Principally Ratna, CRRI series in India and RD1 in Thailand

In all probability, new releases, more resistant to pests and diseases, will
continue to replace the currently popular MV, particularly in the more humid
arcas. However, LV will remain popular in many areas until MV that are
suitable to local environmental conditions are developed.

Water control is a critical factor in the decision of a farmer to plant LV or MV
because MV tend to require greater water control than to LV, Lack of water
control often results in flooding, poor drainage, or drought conditions.
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Table 6. Preference of farmers for speciiic varietal groups of rice, selected villages in
Asia, 1971/72,

—

Farmers (%) preferring

e e BT
Type of Villages Early Late
farming (no.) Local modern modernt

Wet season

Nonoculture 17 47 25 28

Mixed farming 15 28 49 23
Ory season

Monoculture 17 Kl a3 33

Mixed farming 10 22 71 7

“Includes the following varieties first released from 1966-68, IRg and IRS (known officially
inindonesia as PBB and PBE), C4-63; Jaya, and IR6 (known officially in Pakistan as Mehran
6).0 Includes the following varieties first released from 1969 to 1971: IR20, IR22, IR24,
Ratna, Pankaj, AD1, and RDs5, Although Jaya and IR20 were released in 1968, Jaya, which
has characteristics very similar to IR8, was classified with the early modern group; IR20,
bred specifically for resistance to Insects, was classified with thae late modern group

Table 7. Farmers' preference for rice varieties classified according to plant height and
level of water control, 36 villages in selected areas in Asia, 1971/72.

Farmers preferring (%)

—— T

Type of Wet season Dry season
rce preferred D
Good Average Gnod Average
irrigation irrigation Rainfed irrigation Irrigation
Semidwarf® 35 51 32 51 54
Intermediateb 40 19 32 27 27
Tall 25 30 36 22 19

“Includes 1R, IR20, E?ﬂﬁ?&fﬁfnﬂfﬁ&ﬁ?&?ﬁﬁ% not officially released,
such as IR6. bincludes IR5, C4-63, Mahsuri, Pankaj and BP|-78,

To determine to what degree farmer preference fora specific rice variety was
associated with water control. varieties were categorized as tall, intermediale.
or semidwarf. Also, farms were cross-classified according to varietal type and
irrigation at one of the three levels of water control — good irrigation, average
irrigation, and rainfed (Table 7). The preference for semidwarf rices was lowest
in the rainfed areas,

Although only three varieties of intermediate stature had been widely dis-
seminated (IRS, C4-63. and Mahsuri), they were relatively popular in the
rainfed arcas. Rice breeders are devoting more attention 1o this plant type
which may be better suited to unfavorable growing conditions and low man.
dgement practices than are semidwarf rices,

AREA SOWN TO MODERN VARIETIES AS RELATED
TO YIELD AND INCOME GAINS
Farmer preference for MV because of their high vield suggested that the level
ol adoption could be related to the income advantage achieved from improved
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vields of the MV overthe LV, In this analysis. income refers to the gross returns
from rice less fertilizer cost. In 9 of the 14 locaticns, there were enough
observations for MV and LV to permit a comparison of the yield and income
advantage. Very tew LV were being grown at the four Philippine sites, and data
were not available from one of the two sites in Malaysia for these to be
included. In some villages, the quality of land, water control, and management
practices used for MV and LV differed markedly even within the same farm,

No clear relattonship between the yield or income gap and the percentage of
area sown to MV could be discerried (Table 8). For example, in Varanasi,
India. LV are grown in the low-lying arcas that are not served by the tube well
irrigation, because flooding makes such areas unsuitable for MV, Also, in Don
Chedi. Thailand, the deep water in some areas precludes the use of MV Thus,
the big gap in yield and income between MV and LV at a given site refiects and
environment where some of the poorest rice-growing arcas are planted to LV,
Generally, the better rice-growing arcas are used for planting the MV,

The relationship between income. yield, and area in MV was examined for
selected sites by comparing cumulative frequency curves for MV and LV( Fig,
i and 2). These curves are generated by ranking farm yields and farm income
from high to low for LV and MV separately.

In the neighboring villages of Kandarpur and Korpada in Cuttack, India. LV

Table 8. Average yield and income from modern rice varieties (MV) and local varieties (LV] compared,
in villages in 9 areas in Asia, 1971/72.

Yield (t/ha) Income (USS$/ha)? Rice
Village location —— area in MV
MV LV. MV/ILV MV LV: MV/LV (%)
Wet season
India
Varanasi, U. Pradesh 3.5 1.2 29 211 94 2.2 46
Cuttack, Orissa 30 2.3 1.3 274 215 1.3 15
West Godavari, A. Pradesh 4.1 3.1 1.3 320 NN25G 1.2 9
Shimoga, Mysore 5.2 28 1.9 464 287 1.6 17
N. Arcot, Tamil Nadu 4.9 3.0 1.6 425 288 135 58
Indonesia
Klaten, Central Java 5.4 4.9 11 304 334 0.9 66
Subang, West Java 3.2 3.0 1.1 126058128 81,0 50
Pakistan
Gujranwala, Punjab 28 1.8 1.6 69 72 09 a4
Thatland
Don Chedi, Suphan Buri 2.5 1.7 15 96 63 2.9 22
Dry season
India
Cuttack, Orissa 4.0 2.9 1.4 345 266 1.3 B2
Pedapulleru, A, Pradesh 5.4 2.4 23 406 178 2.3 a4
N. Arcot, Tarral Nadu 5.2 3.5 1.5 458 393 1.2 82
Indonesia
Klaten, Ceniral Java 6.2 5.2 1.2 352 352 1.0 58
1.3 157 130 1.2 45

Subang, West Java 3.9 30

9Gross returns less fertilizer cost.
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WET SEASON

DRY SEASON
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iscontrast
is typical of many
amil Nadu, India, by contrast,
associated with a high percentage of the
both seasons, In this part of Indi

higher yields of MV were
rice-growing area being sown to MV in
a, solar radiation is high during both the wet
and dry seasons. The climate in Western Tamil Nadu differs considerably from
that of the coastal areas of India such as West Godavari and Cuttack.

In the two study villages in Pakistan and Pedapulleru in Andhr
India (Fig. 2), where the level ofadoption of MV was low. no income
for the MV was found, The support prices for rice are
Pakistan government to ensure that farmers will produce
ol Basmati rice for export. This price support policy is
chapter of this report.

a Pradesh,
advantage
set caretully by the
an adequate amount
discussed in the last
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2. Cumulat

ey distribution of turm vields and income (net of fertilizer cost)

tor villages in Guj vild, Pakistan and West Godavari, India, 1971/72 wet season

ESTIMATING THE PERCENT OF THE RICE-GROWING
AREA SOWNTO MODERN VARIETIES!

While the number of farmers adopting MV has generally been quite high, the
percentage of the rice-growing area (RGA) sown 1o MV varies markedly
among the study villages. To explain the variation in the RGA planted toMV in
cach village, the factors thought to contribute a major part to this variation
were incorporated into a regression model.,

In this model the percent of the RGA planted 1o MV i expressed as o
function of four explanatory variables as follows:

For o more detatled statistical analys
the Adoptior and Yield L

of the Philippines at Los Bai

ierregonanlAnblysis of the Factors Related ity
r LUs MIST thesis submitted 1o the University
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MV =q + BiPR + B.S + BT + P+ y

where

MV = percent of the RGA planted to MV in cach village;

PR = the ratio of the price of MV 1o the price of LV, the highest value
being 1.3 in the three villagesin Leyte, Philippines. and the lowest.
0.6 in the two study villages in Pakistan:

S = dummy variable for season, where wet scason = | and dry scason

= ():

I = dummy variable for the type of farming area where all monocul-
ture rice villages (excluding those in the Philizpines) are given the
value I'in the wet season and all other villages zero:

P = dummy variable for Philippine villages = 1. and for 4| other
villages = 0;

@ = aconstant showing the percent RGA in MV when all variables
have a zero value; and

4 = d random error term,

The results of the analysis must be interpreted cautiously because the
number of dummy variables in the regression can introduce bias into the
estimated coefficients, Predominantly rainfed villages and the village of Kahu-
man in Central Java, Indonesia. which had an inexplicably low percentage of
the RGA planted to MV in the dry season, were not included in the analysis.

The results of the regression are

MV = 489 + 34 5% pp — 7515 = 52,5%% T4 |8 2%x p R*=0.739

- stistically significant at the 5% Jevel
- statistically significant ot the 16 level

The observations of all variables are shown in Appendix C. together with
the actual and estimated values of the percent area in MV. The regression
explains approximately 75% of the variance among villages in the proportion
of the RGA that is planted to MV,

A Ul variation (higher or lower) in the price ratio of MV to LV(PR) can
change the RGA planted to MV by about 3.5%. Forexample, the unfavorable
price ratio of MV to LV in Pakistan (0.6) reduces the RGA planted to MV by
13.8% as compared with those villages wherc there is no differential in the
priccof MV 1o LV, Generally. the negative impact of price and higher produc-
ton (fertilizer) cost is offset to some extent by the yield advantage of the MV
over the LV,

The difference in adoption between wet and dry seasons (S) is estimated as
only 7.5%. In the monoculture arcas in the wetseason, however. the area sown
to MV in the nine villages outside the Philippines (7) is extremely low (Table
3). In fact. the poor ricr-growing conditions for MV appears to reduce the
RGA in MV by 52.5% in these villages,
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The impact of a location in the Philippines where many new rice variclics
were developed and tested by IRRLis shown by the last variable (7). An 18.3%
greater area in MV in the RGA may be a consequence of being located in the
Philippines.

CONCLUSIONS

Wide variability exists in the level of adoption of modern rice varieties (MV)
across the rice-growing areas of Asia, even in the irrigated arcas represented by
this study. In some villages, over 90% of the area was planted to MV, while in
othiers less than 20% of the RGA was sown to those varictics, Factors con-
tributing to this variability are scasonal suitability of the rice variety. the degree
of water control, and profitability.

The first MV were short statured and, under ideal rice-growing conditions.
responided well (high grain yields) to fertilizer. They were well suited to arcas
characterized by good irrigation combined with high solar radiation. Alhough
medium-statured varieties appear to have a lower yield sotential than the
short-statured rices, the rices of medium stature had greater tolerance 1o
unfavorable soil-water environments and were thus becoming popular in 1hany
of the study villages, particularly in the wet season. In other villages local
varieties remained more popular than the MV, probably because these areas
have poor drainage and are unsuitable for the modern rices.

The wide acceptance of the new rice varieties in the Philippines suggests that
proximity to research centers such as IRRI is an important contributing factor
in the transfer of technology.

Research forrice production in the national systems must be concentrated in
the development of high yiciding rices that are suited to agroclimatic condi-
tions. Varieties are needed that perform well under different growing condi-
tions, such as salinity, drought, flooding, and deep water. It is also possible to
raise rice yields by improving the irrigation systems so that existing varictics
and technology can be adopted. To increase production in unfavorable agroc-
limatic environments both strategies should be pursued with equal determina-
Hon.
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1971:72.

Wt
Locai Farmers
Countrysvitiage vanetes preferring
o
Nonoculiure villages
Kandarpur, Orissa Otherst 6
Korpada, Orissa Others 25
Pedapulleru. A, Pradesh Mahsuri 50
fixed-farm viliages
B. Vhaypur, U. Pradect Others 25
Tarna, U Pradesh
Barain, U Pradesh
Gajanur, Mysore
Hosahally, Mysore
Ashaknagar, Mysore
Karyamangalam, Tamii Nadu GER24 64

Palvarthuvenran Tamil Nadu

Manmata, Tarmii Nadu

fcontinued on 2pposite page)

Orv season

urm in X6 villages in selected areas in Asia,

Farmers Locatl Firmers Modern
varieties sreterning varioues p.'z.-ferrmg vartgties
i )
iragia

CR senesh 72 Others 2 Ratna

Ratna 20 Jaya

Pankaj 2

CR senes 67 Others 5 Ratna

Ratna 5 Jaya

Jaya 3

IR8 13 Mahsuri 8 {R8

Jaya 37 Jaya

IR8 67

Ratny 8

IR8 838

Jaya 12

IR8 77

Jaya 23

IR8 57

Jaya 43 IR8
IR20
Jaya

IR8 11 IR8

Jaya 83 Jaya

IR20 57 1R20

IR22 2 Jaya

Jaya 4

IR8 19 IR8

IR2C 17 fR20

IF20 100 IR8
IR22

IR20 64 i

iR22 3 IR20

Farmers
prefarring

(ot

52
46

35
60

21

61

41
1
89
96

96

-

83
17
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Arernniy o\ continued

Country/village

Monoculture villages
Nganjat, Cenrral Java

Cidahu, West Java

Mixed-farm villages
Plu.eng. Central Java

Kahuman, Centrat Java

Sidomulyo, East Java

Monocuiture villages
Salor, Kelantan

Merant:, Kelan*an

Mixed farm villages
Aroop. Purjab

Wet season Dry season
Local Farmers Modern Farmers Local Farmers Modern Farmgrs
varieties preferning varigties preterring varieties preferring varieties preferring
(0 (U0} {%s (%
Indonesn
Sigadis 78 128 3 Sigadis 60 iRs 3
Other IR Other IR
serinst 19 Rojelele 4 series 3
Gambiro 28
Gondomana 2
Mahsuri 1 RS 4 Shynla 4 IRS 1
Rojolele 1 CR-1014 1
Mahsun 1 C4-63 1
Sigadis 1 Ower IR
Gemliro 1 serigs 1
Others £R
Gembiro 9 IR Series 2 Gendomong e} Ca-63 2
Gondomono 8 Uthers 1
Others 3
Gondomono 00 Gembiro 88
Gondomono 10
Othiars 2
IR% 100 Mahstrn 1 IR 78
Cthears 19 IR8 2
Malays:a
Intan 85 Mahsurt 91
Mahsuri 14 intan g
Others 1
Mahsuri 15 Mahsuri 88
Intan 2 thers 12
Others 83
Pakistan
Basmati 63 IR6 32

8¢
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Mahsun 1 IR§ 3
Others 1
Maraliwala. Punjab Basmati 58 iRg 3z
Others 10
Philipinnes
Monoculture villages
San Nicolas. Nueva Ecija Others 10 IR senes: 56 Intan 1% IR series 83
C4.63 3 Others 2
Matlimba, Nueva Ecija Intan 2 IR series 82 ‘ntan 55 IR series 35
Otners 11 C4-63 o Others 10
Mahipon, Nueva Ecna Intan 31 IR series 48
Tieremas 10 C4.83 1
Pata 3
<. Others 7
Marcos, Leyte Peta 14 1R senes 31 Peta 14 IR seras 52
Tieremas 28 C4-63 24 Tieremas 28 Ca-63 g
Canipa, Leyte Pety 2 IR series 84 Others 7 IR seriss 73
Cthers 18 C4-63 3 C4-63 20
Tab-ang, Leyte Peta 15 IR series 5% Peta 26 IR sernos 49
: Tieremas 4 €463 7 Cthers 10 C363 6
: Others 19
Beynte Nuwebe, Davao Intan 2 IR sernies 83 IR series o5
Others 2 C4-63 H C3-63 ]
Sinayawan, Davao ) Others 5 ‘R series 90 Peta 23 iR serics 69
C4.63 G tntan 3
Others 5
Bulucacn, Cotabatn IR series 95 Others 3 IR series 87
Ca.63 5 C4.63 1
Mixed-farm villages
Capayuran, Cotabato : IR series 66 IR series 16
Ca.63 34 Ca 63 54
Caebpangt, Cotabaio C4-63 100 IRG 20
. Ca.63 80
Maluac, Cotabato Others 10 IR series 87 Others 1 IR series 67
Ca-63 3 Ca.63 22
Thailtand
Monocunure vitiages
Rai Rot, Suphan Bun Kau-ta-lang 44 RD1 44 RD1 92
Others 12 C43-63 8
Nong Sarai, Suphan Bun Others 71 RD1 29 Others 27 RD1 69
. C4-53 4
So Krachom, Suphan Bur Kau-ta-lang 32
Others 68

A "Others™ refers to local varieties other than those mentioned above. P Releases of the Central Rice Research Institute in Cuttack, India. “Feleases of the Interna-
tonal Rice Resesrch Institute - IRS, IR24, IR22.
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\ i B BAst o varictics and their basic characteristics

ADITL2T 19650 An indica Japonica vhrod of carly matiriy and it T
released by Madras State ot India. Moderately responsive to nitrope
round grams; good conking quality

Apastol, Actail tradittonal variety, Stongly sensttive 1o photoperiod

Buahagii 1Y68. A sister selection of TRS released by West Mikaysil ntermediate in
plantitype and matdrity.

BAM 3. A selection troma tall traditional variety suited to Tow=Iving areis, Released by

$ 1 + 151
Good cooking quality

the Orissa State of Ind

3700 1933, A selection from the Basmati variety of old India. Known [or

aromicand kemel clopgation character, Late inmaturity and low vielding € om

mands & high market price in South Asia and East Africa

L9510 Released by the Central Rescardh Institutc ol A ericulttre. Indonest
EvarietyweakIv sensitive to photopeniod . Noted for its eood ine gualits
Medium responsive (o fertilizen
BRI-T6. 1960, An intermediate variely deve lap Bureau of Plant
Industry. Strongly sensitive o photoperiod
CL-630 TY67. Anint 1 ety o of the Phli
nes Colleee| (1 17 A\ | diNare
Q1 s (LR
i Wy A\ I leel L { f Wil Ul (e
)
( L 69 Ananter ey tall vari rel d by the University of th Philip
pines Colleee -‘\I'.,' iculture, Wi 'li‘ sensitve 1o [\.::-'-i-‘|='. riogd
CO-290 ¢ 1960, Athybrid variety of s State (Inda) having carly maturity and blast
resistance: Mod tall, Medivm grann quality

CO-330 ¢ 19700 A semid variety of Madras State (India) criecmating from [RS8
XD T2 Also as Karung, Earl

smalliround grains: Good cooking quality

yomgturing and responsive o nitrogen

Darn. 19600 A tall variety released by the Central Research Instituie o

Indonesiat Relatively insensitive to photoperiod, Medium grain (!

Dec-pea-woo-gen. A semidwart i 1y of Taiwin

Lt :"-Iill_-' Natve 1 LRS and many semidy it lines were derived from

CGEB-24 ¢ 1V, A spontaneous mutant se

slate. Good erain g

cted from atraditional variety of Madrae

Parent of many Indian varieties. 150-diav maturity

Although low vielding. it commands a hicher price than do modern rice varieties
Intun. 19400 A tllvanety released by the Central Rescarch Institute of Aoricultur
Indonesia. Also grown in the Philippines. WeakIv sensitive to [\I|..5|~||.-:qu[

IR, 1966, A semidwart viret

Vo Frst varieny named by The International Rice
Rescarch Institute (IRR1): Relatively insensitive 1o photoperiod. Outstanding in
nirogen response, Poor grain type. Lacks resistance 1o bacterial blight TG
virus, brown planthopper, and grassy stunt virus,

IRS. Y67, Developed st IRRL Intermedinte in heiphtand wen ki sensitive 1o photo

period: Puor grain type. More resistant 10 adverse weather conditions than uthes
IRRI semidwarl varieties, but lacks, resistance 1o tinero, brown planthoppe;

grassy stunt. and the stem borers,
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IR619700A name given to the breeding line IR6-156-2 before it was namedas Mchran
HYan Pakistan,

IRZ0. 1969, A semidwaif named by IRRI. Weakly sensitive to photoperiod. Moder-
ately resistant to tungro and Ieathoppers. Medium | g and slender grains,
[R22. 1969, A semidwarf named by IRRI. Weakly sensitive to photoperiod, Slender

erains. Susceptible to tungro and the Ieafhoppers.

IR24 19710 A Semidwirf named by IRRIL Relatiy ely insensitive to photoperiod. Solt
and moist cooking quality. Moderately resistant 1o tungro and leafhe IPPLrs,
layi TY6K. A semidwarf variety released by the All-India Coordinated Rice Improve-

ment Project. Relatively insensitive 1o photoperiod. Poor grain type

Ihona 3491933, A selection from Jhona. a traditional variety of the Punjab arca (Indi
and Pakistan), More high-yielding than other local virictics, Poor grain quality

Kullakar: A 130-day traditional vanety from which ADT-23 was isolated. Nutive 1o
Madras State of India. Short and red grains,

Milinja. 1964 A moderately tall and relatively carly maturing (though sensitive 1o
phatoperiod) hybrid developed in Malaysia, Highly susceptible to discases
Mahsuri. 1960, An intermediate variety released by the Rice Department of Malavsia

Relatively insensitive to photoperiod. Priced for its fine Srains

Mayang Ebos. A tall and late traditional varicty of Mataysia which has very strong prain
dormancy. Sensitive to photoperiod

Mcehran 69, 1970, A semidwarl, long-grain selection: from TR6-156-2 released in
Pakistan. Slender grains

Pilmian 240, 19390 A seleetion from Palman, a traditional variety of the Punjab arca
(India and Pakistan). Grain appearance good. but poor cooking quality

Pankaj, 1969, A sister line of 1IR3 selected in India,

PBS (Peta Baru 5). Indonesian name for [RS,

PBS (Peta Baru 8). Indonesian name for IRS,

Pebifun, A relatively carly, maoderately tall, indica variety of Taiwan, A major variety
grown i the double-cropping area of West Malaysia during 1942~ [964

Pelita, 1971, Released by the Central Research Institute of Agriculture, Indonesia,
Weakly sensitive 1o photoperiod, Grains relativ cly more attractive than those ol
PBS or PBS,

Peta, 19410 A wall variety released by the Central Research Institute of Agriculture,
Indonesia. Also grown in the Philippines. Weakly sensitive to photoperiod
Ratna: 19700 A semidwarf variety released by the Central Rice Research Institute,

India. Weitkly sensinve to photoperiod. High erain quality,

R 19690 A Than semmdward vanetys Fisthybridviricns named by the Thailand Rice
Department (now Rice Division). Long and slender erains. More high-yiclding
than traditonal varicties,

RD3196Y. A Thai semidwarf variety, Similar to RD1, it is also non-glutinous, Long
and slender grains, More high-vielding than traditional varictics,

RD519730 A moderately tall Thai hybrid variety having o plant type intermediaie
between the tall traditional type and the semidwart, Weakly sensitive to photo-
period. Long and slender grains

Ramadja. 1954 A tall variety released by the Central Research Institute of Agriculiure,
Indonesia: Weakly sensitive to photopenod

Rii 1966, IRS under a Malaysian name.

Rojolele, A tall traditional variety of the bulu type; puriticd trom a farmer's Variety
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Relatively insensitive to photoperniod, Tis bold grams command higher price than
those of PB3.

Siam 29. A tall traditional variety sensitive to photoperiod. Both Malaysian and Thai
strains have the same name. Slender grains.

Sigadis, 1954, A tallvariety developed by the Central Research Institute of Agriculture,
Indonesia. Relatively insensitive to photoperiod. Medium responsive to fertilizer
Good eating quality.

SLO-13. ¢.1950. An intermediately tal
Developed in Andhra Pradesh. India,

SLO-19. ¢.1959. A vall and early maturing strain selected from a traditional varicty
Developed in Andhra Pradesh, India.

Syatha. 1963, A tall variety developed by the Central Rescarch Institute of Agricul-

strain 'selected from o traditional Variers

ture, Indonesia. Weakly sensitive to photoperiod. Medium responsive o fertilizer
Geod eating quality. Slender grains

Faichung 65. 1927. A ponlai (japonica) variety of Taiwan, Well adapted to double
cropping in the subtropics and tropics,

Taichung Native 1. 1960, The first semidwar variety released by the Taiwan Provineial
Department of Agriculture. Relatively insensitive to photopeiiad, Poor grain type
Susceptible to many diseases and insects,

Tangkai Rota. A traditional variety of Malaysia having relatively erect leaves, inter
mediate height and maturity. A parent of IRS.

Tjeremas. ¢.1940, A tall variety developed in Indonesia. Has the same parents as Peta
Also grown i the Philippines. Weakly sensitive to photoperiod

TKM-6. ¢.1950. A refatively early and tall hybrid derived from GEB-24 = (()-18,
Slender grains. Moderate resistance 1o stem borers Developed in Madras State,
India.

Arrinoix C. Input data used in regression analysis of factors affecting the adoption of
modern varieties (MV) in 32 selected villages of Asia, 1971/72.

Dummy

Price Dummy Dummy for
Area planted to MV(%) ratio for for Philippine

Season/village MV/local = season typs of villages

Actual Estimated (PR) (S) (T} (P}
Wet season

B. Nuwebe, Davao 100 a4 1.0 1 0 1
Bulucaon, Cotabato 100 a7 0.8 1 0 1
Capayuran, Cotabato 100 90 0.9 1 0 1
Marcos, Leyte 100 104 1.3 1 0 1
Sinayawan, Davao 100 84 1.0 1 0 1
San Nicolas, Nueva Ecija 100 90 0.9 1 0 1
Tab-ang, Leyte 100 104 1.3 1 0 1
Canipa, Leyte 97 104 133 1 0 1
Sidomulyo, East Java 97 72 0.9 1 ) 0
Malimba, Nueva Ecija 95 99 0.9 1 0 1
Tarna, U. Pradesh a5 69 0.8 1 0 0
Gajanur, Mysare 88 76 1.0 1 0 0
Hosahally, Mysore B8 72 0.9 1 0 0
Cabpangi, Cotabato B2 90 0.9 1 0 1

feontinued on opposite page)
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Arrenpiy O eontinued

Dummy
Price Dummy  Dummy for
Area planted to MV(%) ratio for for Philippine
Seasan/villege MV/local season  type of villages
Actual Estimated (PR} (S) (T} (P)
Pluneng, Central Java 81 72 0.9 1 0 0
Dhanpur-Vijaypur, U. Pradesh 73 65 0.7 1 ) ]
Manmalai, Tamil Nadu 70 69 0.8 1 0 0
Kahuman, Central Java 66 63 0.8 1 0 1]
Ashoknagar, Mysore 62 76 1.0 1 0 0
Kariyamangalain, Tamil Nadu 50 69 0.8 1 0 0
Maraliwala, Punjab 49 62 0.6 1 0 0
Palvarthuvenran, Tamil Nadu 49 69 0.8 1 1] 0
Ral Rot, Don Chedi 41 23 1.0 1 1 0
Aioop, Punjab 40 62 0.6 1 0 0
Nganjat, Central Jeva 39 69 0.8 1 (/] 0
Cidahu, West Java 26 20 0.9 1 1 0
Meranti, Malaysia 32 23 1.0 1 1 0
Salor, Malaysia 22 23 1.0 1 i 0
Nong Saral, Don Chedi 21 26 1.1 1 1 0
Kandurpur, Orissa 15 23 1.0 1 1 0
Korpada, Orissa 15 23 1.0 1 1 0
Pedapulleru, A. Pradesh 9 2%y 0.9 1 1 0

Dry season

Ashoknagar, Mysore 100 83 1.0 0 0 0
8. Nuwebe, Davao 10 101 1.0 0 0 1
Bulucaon, Cotabato 100 94 0.8 0 0 1
Cabpangi, Cotabato 100 98 0.9 0 0 1
Canipa, Leyte 100 112 1.3 0 0 1
Capayuran, Cotabato 100 98 0.9 1] 0 1
Hosahally, Mysore 100 80 0.9 0 0 0
Karlyamangalam, Tamil Nadu 100 76 08 0 0 0
Marcos, Leyte 100 112 1.3 0 0 1
San Nicolas, Nueva Ecija 100 98 0.9 (1] 1] 1
Sinayawan, Davao 100 101 1.0 0 ] 1
Tab-ang, Leyte 100 112 1.3 0 0 1
Malimba, Nueva Ecija 98 98 0.9 0 0 1
Gajanur, Mysore 97 83 1.0 0 0 0
Kandarpur, Orissa 97 B3 1.0 0 0 0
Rai Rot, Don Chedi 96 83 1.0 0 0 0
Nong Sarai, Don Chedi 96 86 1.1 0 0 0
Sidomulyo, East Java 94 80 0.9 0 0 0
Korpada, Orissa B9 B3 1.0 0 0 0
Pluneng, Central Java B9 80 0.9 0 0 0
Salor, Malaysia 89 83 1.0 0 0 0
Manmalai, Tamil Nadu 86 76 0.8 0 0 (1]
Meranti, Malaysia 67 B3 1.0 0 0 0
Nganjat, Central Java 63 76 08 0 0 0
Cidahu, West Java 45 80 0.9 0 0 0
Palvarthuvenran, Tamil Nadu 44 76 0.8 0 0 0
Pedapulleru, A, Pradesh 44 80 0.9 0 0 0
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MV, the fertilizer input was very low. However, 4 high level of nit rogen input
(above 80 kg/ha) was associated with a high proportion of the land in MV, This
suggests that in the areas planted to MV, the constraint on nitrogen input and
|..'.:i has been lifted in some, but not in all, cases. Vill: 1g2c average vields were
calculated Sepi n.uL!\ for MV and local varieties (LV). Most of the ave rage
yields exceeding 4 t /ha were achie ved with MV, us Ing Y0 Ke nitrogen/ha ( g,
3). In many cases, hm'; ver. thelevel of applicd nitrogen and the yield were low
tor both MV-and LV. Identification of the factors that restrict the Jevel of
mitrogen anput ean help improve the vields of MV.

The range in yield and fertilizer i Inputwas greater tfor MV than for LV of rice
The lowest yield and amount of applied fertilizer for MV occurred with the
poorly irrigated and rainfed villages (Sa Krachom in Thailand; anc \1.|Iup:m

Maluao, and Cabpangi in the I'}nhm!lnw} The average yield of MV was 1.
t/ha, and no fertilizer was used in three of the four villages.

Among the remaining 32 villages (Table 1), the yield of the MV was lowest
tor monoculture villages (those growing only rice in paddy fields) during the
wet season and highest for the mixed-f; irming villages (where crops other than
rice dre included in the rotation) during the dry season.

' For s more complete definttinn of monoculivre and mixed-farming villages, see the previous chapter
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Table 1. Average yield and nitrogen input for modern rice varieties in monoculture and mixed-farming
villages in selected areas of Asia, 1971/72.

Villages (no.) Yield (t/ha) Applied N (kg/ha)

Monvculture

Wet season 17 2.4(2.9)% 45

Diry season 17, 3.2 54
Mixed farming

Wet season 15 4.5 104

Dry season 10 51 112

“Value in parentheses was based on “normal’” yieldsin7 villages, Tungro and gall midge caused serious
crop damage during the survey year

Table2. Yield and nitrogen input for modern varieties (MV) by nitrogen level and percentage of area in
MV, 32 villages in Asia, 1971/72.
Villages Area in MV Yield Nitrogen
Village category® {no.) %] (t/ha) (kg/ha)
Wet season

Low nitrogen

Low MV 4 38 28 23
High MV 7 100 2.6 25
High nitrogen
Low MV 8 25 30" 71
High MV 13 78 4,3° 118
Dry season
Low nitrogen
Low MV 0 — —_
High MV 9 99 2.7 17
High nitrogen
Low MV 4 36 5.0 105
High MV 14 90 4.4 105

"Low nitrogen = less than 45 kg N/ha; high nitrogen = 45 kg N/ha and over; low MV - less than 50% of
arga planted, high MV = 50% or more of area planted, "Severe yield loss due to tungro or gall midge in
two or three villages,

The low yields in the monoculture villages were caused by a severe crop loss
in 7 of the 17 villages due to tungro virus and to gall midge infestation during
the survey year. Despite the apparently greater insect and disease hazard
during the wet season, the level of nitrogen applied and the yield achieved for
the MV in the wet season were similar to those in the dry season.

Villages were grouped by season (wet and dry) into four categories according
to the level of nitrogen input and the amount of area in MV (Table 2).
Experiments at IRRI have shown that 60 kg nitrogen/ha can be profitably
applied to MV even under wet-season conditions.? The application of less than
45 kg nitrogen/ha was considered low: nitrogen. Planting less than S0% of the
rice are of MV was classified as low: MV,

International Rice Research Institute, Annual Report for 1972 (1973), pp. 48-30,
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In all other locations, the vields of the MV were superior. The MV may have
had the advantage of being grown under better conditions and with higher
mputs i.e.. insecticides, fertilizers, ete.. and better management than those ol
e LV, even on the same farm. For example, farmers frequently planted the
MMV in those farm arcas with better sotl and water conditions and tend ed to give
the new varicties extra care.

Fhe data do not suggest that the vields of rice in villages where low levels of
fertilizer are used could be increased merely by applying more nitrogen. Each

farm has a different response function, and no data are available to estimate
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Table 3. Yields of modern varieties (MV) and I

ocal varieties (LV) for selected ranges of applied nitrogen
in 36 villages in Asin, 1971/72 wet season.?

Yield (t/ha)
[ e et ARSI -
Country and village Rice 0 1=30 31-80 61-90 91-1200 121-180
ko N/ha kg N/ha kg NZha kg N/ha kg N/ha

lype

Wet seasan

India
Andhra Pradesh
Pedapullery, My — - 3.9 4.5 4.3 -
LV — - 3.0 3.0 31 —
Orissa
Kandarpur-
Korpada Mv 1.0 1.1 1.3 1.7 - -—
Lv 2.1 2.3 2.4 2.6 —
Uttar Pradesh

Dhanpur—\a’ljavpur MV

—_ — 4.9 - —
LV — — — bil —_ —_
Tarna-Barain MV — o 36 — = =
LV — - 1.7 — - —_
Mysore
Gu_ianur-HosnhaIiv-
Ashoknagar MV 5.4 - — — - —-
LV 3.0 — - — — -
Tamil Nadu
Kariyamangalam-
Palvarthuvenran-
Manmalai Mv — — - 5.0 4.6 46
LV — — — 3.5 2.8 3.0
Indonesia
Central Java
Nganjat-Kahuman-
Pluneng MV —_ - 55 48 557 5.8
Lv — — 4.0 4.2 5.4 74
West Java
Cidahu MV — - — 1 2.5 -
LV - —_ - 3.1 3.0 -—_
Malaysia
Kelantan
Salor-Meranti My — - 2.3 - - -
Lv - — 2.1 — —_ —
e DL IR TS T e et il e 1
(continued on opposite pace)

individual f

arm functions. However, a n
vield re

SPOASC to nifrogen input can be
the village, using the area in MV, since
physical unit,

Nitrogen response curves were
adequate range in level of fe
were classified into three

1ore realistic impression of the
achieved by estim
the village is

arm
ating the functions for
arelatively homogeneous

derived for 12 villages where there was an
rtilizer application (Appendix B, €). The villages
gfoupsaccording to the range of nitrogen applied per
hectare: low N, (- 6() kg/hai moderate N, 30— 00 kg/ha; and high N, 50-190
Kg/ha (Table 4). In the Wetseason when 60 kg N/ha was applied, the average
vield was 1.1 t/ha higher than when no fertilizer was used. When 100 kg N/ha
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Table 3. continued
Yield (t/ha)
{ nry Rice ) 1-30 160 6190 91-120 121-15(
type kg N/ha kg Nisia kg N 'ha kg N/ha kg N/ha
Wet seas
(.;-
MV 1.9 214
Aroop-Maraliv M 2.8
Ory seasor
| : : ‘ . ,
Ivarthuver Z 9 4.3
L ¢ 7 3.4
ndonesia
wuman
MV ) 6.6 .2 :
LV et ] 5.8 Rr
MV ! 3,2 2.9 4 ;
2.5 2.7 2.8 3i1 ;
i
MV - 1.2 2.1 2.8
LV - 0.9 1.9 2.9 =
C bath MV and LV are found, A minimum ol & observations/village for a given ;
was applicd, the average vield was only 0.7 t/ha higher than when: 30 kg N/ha ‘ {
was used. The response function in the high nitrogen group was heterogencous, |
and no consistent pattern was discerncd. |
For the dry season, the response curves of some of the villages — Rai Rot ’
(Thailand) and Salor (Malaysia). in the low nitrogen protup, and Kahuman I
b (Indonesia) and Kariyamangalam (India) in the high nitrogen group — weie b
comparatively steep. In Kai Rot and Salor, 60 Kg N/ha increased the respedtive }
yields by 1.5 and 2.5 t/ha over those with no tertilizer, In Kahuman and 'l
T - ; . h ; Z - 5 i |
Kariyamangalam. increasing the nitrogen from 5010 150 kg N/ha increased the il
yield by 2.5 t/ha. g
Generally, the nitrogen yield response curves for the individual villages !
i
|
!
)
L
" |
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Tahle 4, Yield increase due to applied nitrogen, calculated from a response curve fitted to farm data
from selected villages in Asia, 1971/72.

Wel season Dry season
Response Villages Applied Kg grain/ Villages Applied Kg arairy
(no.) N {kgiha)l kg applied N lno.) N (kg/ha)l kg applied N
Low N (0-60 kgiha)
High 3 0-60 25 e 0-60 35
Low 2 0-60 10 1 0-40 12
Moderate N'(30-100 kg ihal
High 0 — - 0 — -
Law 3 30-70 14 2 30-80 10
High N (50-190 kg /ha)
High 1 50-130 16 2 50-150 25
Low 3 50~130 4 2 50~150 g

were highly variable, but were not as steep as the response curve based on
village average yields shown carlier in Figure 1. The village ay Erage response
curve represents more of a long-run response (discussed in the next chapter).
Differences in environmental factors. physical resources. management, and
use ol inputs may be responsible for the variaoility in individual average
response curves. Considerable variability in response among years was noted
even under experimental conditions.,

The incremental efficiency (kilograms of rough rice per kil eram of applied
nitrogen) was computed over the range of N (C to 130 kg N/ha) for cach of the
12 study villages (Table 4). The unit gain in grain production per unit of
nitrogen input was greater in the dry scason than in the wet except for the
moderate nitrogen group, The unit gain in the grain production per unit of
applied nitrogen tended 1o be lower in the villages applying high nitrogen than
in those with fow nitrogen, The results for the low-response villages are
consistent with the rule of thumb in Asia — | kg N/ha produces 10 kg rough
rce.

EXPERIMENTAL DATA

While the results of experiments on vield response to fertilizer input conducted
under the controlled environment of an experiment station are relatively
aceurate, their value for extension recommendations is limited because the
conditions under which rice is grown in an experimental plot and a farmer's
field can vary markedly. Nevertheless, such experimental results indicate the
variation in yiceld response to fertilizer and the yvield potential, both among
locations and between seasons. and among varieties grown in the same season
at the same location,

The results of nitrogen-response experiments were compiled from 12 exper-
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Table 5. Scil characteristics at the experiment stations near the study areas in selected countries of

Asia

Urgan Extract Exchange
Locatior Taxture pH matter ahle K
) o 100.q)
soparch
1y 0-7 1 0.f
Pradesh ( 1
tnagar Ae Station
1 0
a
andy t
LE iay loam (] { I} 37 1914
addy Breeding Station
Colmbatore Clay Ji1-8.2 13t 210}
l.!. S0rE
iandy h Statiot r &} ( ]
6 ] n.a
6.6 2 n n.a
Thanand
3 7 [
Philinnines
6.9 g 05
7.0 3 10 0.4

iment stations which were selected because of their proximity to the study arcas
(Appendix D), The characteristies of the soil at each of these stations are
summarized in Table 5.

Nitrogen response functions were estimated for selected varieties (A ppendix
E, F). Maximum vield and nitrogen at maximum yield were estimated for
selected varieties in the wet season (Table 6) and the dry season (Table 7).
Because information on the nitrogen response for LV was scarce in most
locations, the performance of the new varieties could not be compared with
that of popular LV,

The yicld maximum for the majority of cases (23 0f 31 obscrvations for MV)
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Table 6. Maximum yield and ritrogen input at

CHANGES IN RICE FARMING IN SELECTED ARLE:

ment stations in <ulicted areas of Asia, 196775 wet season.

Location

Marutera Agriculn, rat
Rescarch Statinn, A, Pradosgh

Pantnagar Research
Station, Wostern Pradoch

Uttar Prarash Rice
Research Expenment
Station (Faizabiad)

Central Rice Research
Institute, Oriqsa

Tarnil Naduy Pardy
Broeding Sration,
Coimbatorn:

Mandya Experiment
Station, Mysare

Pusabtmug)am Experiment
Station, West Java

Mojosari Experiment
Station, East Java

Muda Project Area, Kedah

Suphan Buri Experiment
Station, Don Ched)

Maligaya Rice Research
and Training Center,
Central Luzon

Visayas Rice Expenment
Station, Visay.s

Average

Virrtety Perice
Irictiy

IR/ Jaya 1967/68.1970/ 72
Mihsuris 1971/75%
IK8/Jaya 1967/68,1971:73
iR20 1971/72

IRY/ Jaya 196770

Ratna 1971/73
IR8/Java 1367763,1921/72
IR8/Jaya 1967.73

IR20 1971:72

€0-32° 1967/649

IRB/Jay s 1967:69,1971,73

Indonesia
PBS(IR5) 1968/ 71
PBS {IR5) 1370
Malaysio
Bahagia (IR5) 1958/71 {Class 1V Soil)
Thailand
RD1 1969/70,1974
Philippines
IR8 1968/75
IR2¢ 1968/75
Peta 196875
IRy 1968/75
IR20 1965/75%
Pot 1968.75

Moduern varietios

“Because of the close similarity i then Lasic characteristics, IRS and Jaya

maximum yieid for selecte

AS OF ASJA

Maximum
yielg?
{t/ha)

57
5.6

53
11
4.6

6.2
53
5.2

5.7

6.0

a4

4.0

38
438
3.0

4.4
5.6
38

4.9

d varieties of rice ut experi-

Nitrogen at®

maximurn
veld
{kg/ha)

118

47
165

206
83

143

227
180
126

202

140

114

98

52
9
0

115
87
49

are considered as one varie
Dita used for 1967, 68 are dor IR8: data for 1959:73 are {ar Jaya. b The maximum yreld (¥}

nput (V) ot Masinuem yvield are slealatied from the fertilionr response function of this form:

A BN bA

Whare ¥ denotes tons of e per bectare and

From the estimated cocfficients, of this functions, we

A’y. .
2.

Maximurm A/

by
i

ab,

Maximum vy ..

‘a local improved variely developed before the introduction

Lan calculate the following:

of modern varieties,

~ denotes kilograms of nittogen per hectare.

ty.

and nitragen
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}.197
41972/7
i /2
] 9
1 i
1 q
Adala 7
i if . 3]
Thatla
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6.4
0.9
5.7
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fertilizar response func

otes kilograms of nitrouen

gine introduction of rodern variaties

0.5 t/ha higher in the dry than in the wet season. The maximum
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n

at this maximum, the applied nitrogen ranged

t

vields for three

7) ranged from 3.2 to 4.7 t/ha. These maxima
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were achieved for Peta and Mahsuri with no or very low levels of applied
nitrogen. However, the varicty ADT 27 showed good response 1o applied
nitrogen.

IR8 was the most widely grown variety at the various experimental sites,
Data for IR and Jayain Inda were combined since the responses of these two
rice varieties were almost identical. The average of maximum yields for RS in
fourmonoculture rice locations (Maruteru and Central Rice Research Institute
in castern India, Maligaya and Visayas in the Philippines) was 4.2 t/ha in the
Wetscason and 6.6 t/ha in the dry season. In the wet season. the average of
maximum yields for four mixed-farming sites (Pantnagar, Faizabad. Coimba-
tore, and Mandya. allin India) was 6.2 t/ha. At these four sites the Jevel of solar
cnergy and the yield potential during the wet season are about the same as for
the dry.

The difference in NIrOEen response by location is due in part to the differ-
ences in soils. Maximum vields were almost identical for rice variety 1R20)
Erown in the wet season in two locations in Indix (Pantmagar and Coimbatore)
and two in the Philippines (Visayas and Maligaya) (Fig. 4). but the nitrogen
required to achieve maximum vield was about 9() Kg/hain the Philippines and
I50 Ke/ha in India, The soils in the Philippines are relatively young compared
with those in India.

Tield {t/ha)
— .._._._____.____,-——-______________________!
l F..mr.ﬂ;ur\

Combatore,  \

__“\___--.-.._-‘
- N

e ndig

[ t— Pnil.p,-:,nf_--,x

0 —-—--'*———~—~—L————--L~‘X'—r

0 30 60 90 120 150 160
Nitrogen ( kg/ha)
4. Yield response of IR20) to nitrogen in Indin, 1971 72, and in Visayas

Rice Experiment Station (VRES) und Maligaya Rice Research and
Iraining Center (MRRTC), Philippines, 196875 wet season,



Wet and dry season functions were compared for two locations (Suphan
Buri, Thailand, and Coimbatore, India) using the same rice variety in each

ason at cach location (Fig. 5). The dry season vields exceeded those of the
wetseason at Suphan Buri throughout the range of the functions, Such findings
tarrly typical of the monoculture rice locations and are related to the
higherincidence of solar ener gy and, generally, lower damage due to weather.
disease. andinsectattack. Under farm conditions, the contrast between dry and
WEL Sedson response may not be as pronounced, particularly if the dry season
imgation is not adequate. Atthe experiment station at Coimbatore. India. the
responise functions tor the wet and dry seasons were similar., reflecting the more
tavorable growing conditions during the wet season in this much drier mixed-
tarming location.

I'wo MV ot rice which are grown at the same location may respond dilfer-
ently to applied nitrogen (Fig, 6). At Maligaya, Philippines. IR20 performed
better than IR8 during the wet season. but IR8 was superior during the dry
season. IR20 was more resistant to the major rice insects and discases. How.
ever, [IR8 showed a higher yield potential in the dry scason when insccts and
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Tield (1 /hn)

] —_—— ._-—.._—._-—-._._-_.—__-—-—_.___—._______..___.__

IRA {dry }‘\

-
"~ - - -""-..._‘
e te

el m.?\:;{:z-r?*-\“-“

-
-
-

IR20 ( wet)

h““

|

A e IR8 [weT}"""‘—A~\“ |
| 8y
J 1
' I

(o) [ — g _______..._,-———i-——&ﬁ__i______‘___Jl
L 30 60 S0 120 150 iB0

Nitrogen (kg/ha)

0. Yield response of 1R8 16 nitrogen. 1968/75 wet and dry seasons;
MR, UO8/TS wet reionind L970/75 drv senson . Maligiva Rice
Researeh and Trmning ¢ enter: Philippies.

discases are less of a problem. Thus, although IRS is no longer grown exten-
sivelyiin Southeast Asia. it remains popular in the dry season in many parts of
India.

The question as 1o whether the performance of MV i inferior. equal, or
superior to that of the local rices at low Jevels of nitrogen received Special
consideration during the 1973-74 worldwide fertilizer shortage. It was
reported that farmers in some arcas could not obtain fertilizer. or were unwil-
ling to pay the high price. and were thus switching back 10 | EAYAS

Experimental data 4t IRRI suggested that the vield performance of MYV was
cqual 1o and sometimoes superior to that of LV when no nitrogen was applied
(Appendix G). Generally, however. fertilizer TESponse experiments are con.
ducted with all other factors maintained at high levels, A reduction in the level
ofinputs and other management practices might introduce factors that favor
the use of certain local ricos over the MV, Mahsuri. an improved LV originally
reledased by the Rice Department of Malaysia, has become popularin Andhra
Pradesh and other parts of India as well as in Malaysia, Bangladesh, and
Burma. It performed better than IRS at Jow levels of applicd fertilizer at the
Maruteru Agricultural Research Station (Fig. 7). Mahsuri has £ood seedling
vigor and tillers well under the extrenicly poor drainage conditions found in
much of castern India, Rice breeders are Working to develop rices that
combine high productivity with characteristics that cnable them to perform
well under poor eny ironment and low management,

Einally. the yiclds of the Stme variety (IRS/Jaya) va ry among vears (Fig. §).
The vield variation of 1RS IS greater at Maligaya Station than at Coimbatore
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Station during the wet season. The uncertainty of response reflected in the
Miligaya datais typical of most of the rice-growing areas of Asia and undoub-
tedly alfects a farmer’s decision on the level of fertilizer input.

THE GAP BETWEEN EXPERIMENT STATION
AND FARM YIELDS

Fo examine the gap between experiment station data and village surveys. the
average yield and nitrogen input for MV obtained from the village surveys at
cach site were compared with the “optimum” vield and nitrogen input at the
nearest experiment station (Table 8). Optimum yield refers 1o the vield
achieved with a nitrogen input that gives 1 2 o 1 return above cost it prevailing
local paddy and nitrogen fertilizer prices,

Ayieldgap of 2 t/haor higher at the experiment stations was assoctated with a
large difference in the level of applied nitrogen. In a number of cases, however.
the yield gap was less than 2 t/ha, and farmers used more fertilizer than was
uscd at the experiment station. Apparently, the experiment station used fer-
tilizer more efficiently, achieving a higher yield gain per Kilogram of applied
nitrogen,

To ascertain whether the fertilizer response function at the experiment
station differs from that at the farmer’s field because of differences in the
cnvironment in management and in the level of inputs other than fertilizer, 4
series of experiments using IR20 was conducted in 12 farmers’ ficlds in the
same Gapan (Philippines) study arca a vear after the sury evs. A comparison of
these results with those from experiments conducted in the same yeur
(1973/74) at the Maligaya Rice Research and Training Center (Fig. 9. Appen-
dix H) suggests a complementary relationship between nitrogen and the other
inputs such as water. weed, and insect control. Management of these factors
was generally at a higher level at the experiment station. accounting for the
higher response to nitrogen input,

When the most favorable price ratio of nitrogen to rough rice prevailing in
Gapan was used to caleulate the optimum yield of nitrogen input (‘Table 9), the
optimum level of nitrogen was found 1o be similar for both farmers: ficlds and
experiment station,

When the estimates were calenlated using the least favorable ratio prevailing
in Suphan Buri, Thailand, the optimum nitrogen level under farm conditions
was considerably lower because of the difference in the slope of the farm
response functions. However. the change in the price ratios did not have a
major effect on optimum yield levels,

Yields at optimum nitrogen (Table 9) and also at no applied nitrogen
(Appendix H) in farmers® ficlds in Gapan were about half those of the experi-
mentstation. The efficicney of fertilizer use measured in kg N/Kg paddy rice is
also hall as great.

Ihe reasons forthe vield gap cannot be aseertained from thisanalysis. A lirge
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Table 8. Economic optimum yield and nitrogen input at nearest experiment station and village average
yield and nitrogen input for modern rice varieties, by season, in selected areas of Asia, 1967 75

Nearest experimant

\ C ' f station? Village av erage Difference
age Ttio s ¢
iy T A s il ; :
Yield N Yieid N Yield Nitrog
(t/hal (kg/hal {t'hal ikg/ha) it'ha)l ik/ha)
'l'.'(‘ o
Nainital. L
Wet 5 { | (F41) }
ir rradesh
Wat 3.9 8 1.t 110 .
tlack f
i3 I8 4.0 3 5.3 3t
! 82 3 5 LE {
rrag
4.1 /0 { L
1 1 127 | f
AA
ga, Mysore
158 5.3 14 3
N. Ar i vadl
Wet 3,1 132 0
Dry 4 0 10 a
thdonesi
Wat 58 88 Y. 16 [}
Malaysia
nelantan
35z 50 0.9
Dy 3.7 a3 4 1
Thatland
Suphan Buri
Wet 3.7 56 2.8 13 0.9 43
Dry 5.3 a2 2.8 12 2,5 /0
Fhilippinies
Ecija
3.8 41 2.8 Al 1.0 - 30
5.5 131 2.6 B2 2.9 a9
4.3 89 2.7 31 1.6 5.8
4.6 41 <ib 28 2.1 13

‘Experiment stations areidentified in Appendix D Optimum yield and nitrogen are based on prevailing
Prices in gach area (see Appendices E and F) The nitrogen Input and corresponding yield are estimated
10 give & 240-1 return for added fenilizer expenditure at the margin

number of factors could be responsible including differences in environment
andin crop management, The level of efficiency was higher for the dry than for
the wet season, The rest'ts obtained from experiments in farmers fields were
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Grain yield (1/ha)
6
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Nitrogen opolhied ( kg/ha)

9. Response to nitrogen of IR20 under experiment station (Maligaya
Rice Research and Training Center) and furmers' ficld conditions,
Nueva Ecija, Philippines, 1973/74 wet and dry seasons.

Toble 9, Comparison of the optimum yield of rice IR20 and nitrogen input for farmers’
fields and experiment stations, using prices for Gapan, Philippines, and for Suphan Buri,
Thailand, 1973/74.°

Yield (t/ha) Nitrogen (kg/ha) Kg grain/kg N

Site, season

FPrice for Gapan, Philippines
Farmers' fieldsb

Wel season 2.1 82 5.8

Dry season 3.1 154 9.4
Experiment station

Woet spason 4.4 74 143

Dry season 6.4 173 20.8

Frice for Suphan Buri, Thailand
Farmaers' fields

Woel season 19 34 8.2

Dry season 29 106 11.8
Experiment station

Wet season 4.3 60 16.7

Dry season 6.3 151 23.2

%One kg N in 1 973/74 cost 1.7 kg paddy in Gapan and 6.5 kg paddy in Suphan Buri. bn
Gapan, Nueva Ecija, Philippines. ¢ Maligaya Rice Research and Training Center, Munoz,
Nueva Ecija, Philippines.
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Areispiy AL Average vield and nitrogen input. Sclected areas in Asia. 197172,

Wet segson Dry season
Rice e Yield? {t'hal Nitrogen thg/ha) S rice Yield {t/ha) Nitrogen tkg/ha)
Location area area e e e —— area
(ha} i MV % Othere MV Others in MV MV Others MV Others
Monocuiture villages
India
Kandarpur, Orissa 06 15 2.53.00 2.5 61 a4 97 3.6 29 g7 52
Knrpada, Orissa G.6 15 12300 2.2 45 34 89 4.2 29 94 65
FPedapulieru, A Pradesh 44 9 4.1 3 70 38 a4 54 2.4 127 63
indones:a
Ngarjat, C. Java 0.5 39 3.6 39 89 72 63 5.9 5.3 N 57
Cidanhu. W. Java 0.5 50 2.3{(3.2) 3.0 96 85 a5 39 30 96 86
Malaysra
Saijor, Kelartan 0.8 22 24 25 53 55 89 2.4 2.0 56 48
tdizranu, Kelantan 6.9 32 22 2.1 48 46 67 21 18 50 a6
Thaand
fia Rot, Suphan Bun 53 a1 3.2 2.4 16 4 96 3.3 _ 16 -
tong Sara, SuphanBur 6.0 21 2.4 1.6 9 5 96 24 — 8 —
S Frashom 54 4 1.8 11 1 0 — —_ — — —
Phiiipines
San Nicoboy, Nuevs Eaja 2.9 100 1.7{3.5) - N - 100 3.4 - 101 —_
Matirnba, Nueva Loga 31 95 0.5(2.1) -— 52 —_— ug8 1.7 _— 64 —_
NMohipan, MNiaeva Ecga 38 75 0.6(1.9) 11 29 17 — — — — —
Marcos, Leyle 0.4 160 35 — 28 — 100 3 — 27 —
Tabi-ang, Leyte G.7 100 1.3(1.9) -— 41 — 100 1.9 — 32 —
Canipa, Loyt (o321 97 2.0i2 6) S— 23 — 100 2.6 -— 23 —_—
Stnayvawan, Davao 2.1 100 2.6 — 26 -— 100 2.3 — 16 —
Bulucann, Cotabato 18 100 2.0 - 10 —- 100 34 — 5 —
Beynte Muwoebe Cetabatol 9 160 33 — 37 — 100 2.7 — 16 -
eenaget - 13 6% 2.312.8i 2.3 43 36 87 3.2 2.9 54 60
-2 17 61 2.4(2.9 47 ar
-3

] 27 2.7(3.0} 2.8 54 43 7 3.9 29 87 60

{continued on opnosite pagel
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Arrrsprs B Experiment stations and thedr location and distance fros the study area,

Approximate

Ctudy area Nearest experrnent station distance from
stutdy areas
SLation tkrn)

Indiis

West Godavan A Pradesh Maruters Agnoultunai Research Station, 50
A. Pradest.

Narrital District, Pantnagar Research 30

W. Uttar Pradesh Station, U. Pradesh

Varanasi District, Uttar Pradesh Rice Rescarch 175

E. Uttar Pradesh Experament Statnn, Fawvabad, U. Pradesh

Cuttack, Orissa Central Rice Research 15
Institute, Cuttack, Orisea

North Arcat, Tanul Nadu Tamil Nadu Paddy Eiieding 250
Station, Commbatore Tamil Nadu

Shimega, Mysaore Mandyas Expunmant Station, 200
Mandya, Mysore

Inctonesia

Subang. West Java Pusakanegara Lapenmaent Station 20

Sidoarjo, East Java Mojosarn Lspenment Statiun 40

Malaysia

Ketantan, West Malaysta Muda (Redah) West Malaysra 200

Thatland

Don Chedr. Suphan Buri Suphan Bin Expernmont Staton, Suphan But 20

Phiippines

Capan. Nueva Ecya Maligaya Rice Research 60

and Trairing Center, Nuevo Ecya

Baybay, Leyte Visayas Rice Expeument Station, Hailo 250
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Avisnis B continued

Maximurm

7 N

Tamil Nadu Paddy Greeding Station, Coimbatore

IRB/Jaya
1967 Y= 2312 v 2912N - 0.057N2
1968 2849 + 26 20N — 0.040N2
1964 4049 + 19,26N - 0.038N? -
1970 4321 + 21.99N - 0.055N¢ 200
1971 4576 + 1B.57N - 0.045N? -
1872 3871 + 15.79N - 0,040N? 5524 187
1973 = 3486 + 28.16N - 0.065N2 —
AV, 196773 Y = 3652 + 22.72N - 0.050N* - —
1R20
1971 Y. = 3804 + 19.25N - 0.041N2
1972 2769 + 24 BIN - 0.081N2 152
Av,1971=72 Y = 3287 + 21.97N - 0.061N2 180
C032
1967 Yi = 2299 + 3557N - 0,129N¢ 4751 148
1968 3382 + 32.12N - 0,134N? 5307 120
1969 4024 + 2701N, - D,113N? 5680 120
Av. 1967-69 Y' = 3235 + 31.60N - 0.125N? 5232 126
Mandya Experiment atation, Mysore
IRB/Jaya
1967 ¥ 1055 + 10.63N - 0.011N? - -
1968 32004 29.84N — 0,105N? 5320 142
1969 3833 + 21.15N J55N® 65866 192
1971 3670 + 47 B7N - 0,141N? 7733 170
1972 3224 + 21.51N ~ 0.015N2 -
14973 31931+ 29.46N - 0.069N: — -
Av. 1967-69, 19713 Y = 3029 + 26.74N - 0.066N:
INDONESIA
Pusakanegara Experiment Station, West Java
PBS
1870 Yy = 4560 + 16.25N — 0.059N? 5673 138
1971 4507 + 24,53N ~ 0,088N? 6216 139
AV, 1970-71 Y = 4534 + 20,39N - 0,073N? 5958 140
Madjosari Experiment Station, £ast Java
PBS
1970 ¥ = 4351 4 10,51N ¢ 0,022N: 4351 0
MALAYSIA
Muda Project in Kedah, West Malavsia
Bahagia (IR5)
Av. 1968-71
Class | {soil) ¥ 3402 + 16 74N ~ 0.054N2 4699 154
Class Il 2638 + 11.26N - D.026N? -
Class |l 2362 + 9.32N - 0.034N: 3001 7
Class IV 2425 + 11.37N ~ 0.050N? 3071 114
Ay, Class | — |V Y = 2707 + 12.17N - 0.041N2 3610 148

Note: Muda Project covers the period 1968-71 only.

feontinued on opposite pagel
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Nevr s 1 continued

Maximum!

IR20
1568 Y = 3170 + 2575N - 0,025N? 52
1968 4989 + 5513N 0.285N: g7
1870 3103 + 72.00N - 0.492N? 74
1971 4039, + 31.01N 0. 180N ab
1672 3563 + 30.66N - 0.127N? 121
15473 3543 + 43.10N D167 N* ] 2¢
1974 2848 + 53.59N - 0.297N:? 40
1575 3278 + 51.45N - 0.30BN? B4
Av. 1968-75 Y = 3567 + 47.68N - 0.274N¢ 87
Pata
1068 Y 19.53N + 0.023N? 2598 0
1969 14.36N + 0.033N¢ -
1970 12.16N + 0.016N?
1971 B.OIN — 0.011N?
1972 3634 1 21.83N -~ 0,113N? a6
1973 4564 = 397N 0.036N* 43
1974 2881 + 659N - 0,085N: 39
1975 3225 + 16.80N - D.157N? 50
Av. 1968-75 Y = 3691 + 4.029N - 0.041N: 49

“Tha maximurm yield (Y) and nitrogen input (V) at maximum vield are caloulated from the fertilizer-
response function of this form
Y=a+h N bal2

Where Y denotes kilograms of rice per hectare and N denotes kilograms of nitrogen per heclare
] g

)
: From the estimated coefficiants of this functions, we can calculate the following

by
Maximum N = - —

207
Maximum Y = & f'!

A dash (—) indicates that the cal ulated maximum N level exceeds 200 kgiha
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Avrrsoin I continued

Bahagia (IR5)

Av. 1969-70
Class | (sail)
Class Il
Class |l
Class IV

Av. Class |—IV

MALAYSIA

3176 + 985N
= 3357 + 13,94N

3133 + 18.B6N

2702 +19.88N -
= 3092 + 15,65N -
THAILAND

Muda Project in Kedah, West Malaysia

0.038N¢

- 0.076N¢
- 0.089N2

0.106N*
0.077N°

Suphan Buri Experiment Station, Don Ched/

RD1
1570
1971
1974
Av, 1870-71, 1974

IRB
1968
1969
1970
1971
1972
1973
18974
1975
Avi 1068-75
1R20
1970
1971
1972
1973
1974
1975
Av. 1970-75
Peta
1968
1969
1970
1971
1972
1973
1574
1975
Av. 1968-75

(continued on opposite pagel
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= 20327+ 54.98N
4588 + 28.84N

= 2465 + 4386N

3028 + 42 56N
PHILIPPINES
Maligaya Rice Research & Training Center, Contral Luzon

D.177N?
0.128N2
0:232N7
0.175N?

= 4890 + 24.98N -~ 0,063N?
= 4324 + 18.81N + 0.026N?
4362 + 37.54N - 0.168N?
4233 + B3.08N - 0.232N¢
= 4581 + 2B.03N - 0,163N?
= 4033 + 20110N ~ 0,056N?
3713 + 2B48N - 0.086N?
3762 + 29.28N - 0.096N:
4238 + 30.00N - 0.105N?
3732 + 32.16N - 0.150N?
4130 4 22.23N - 0.0B2N2
4802 + 21.31N - 0.124N7
- 3302 + 19.76N — 0.038N?
2802 + 39.76N -~ 0,106N:
2838+ 20,62N - 0,018N?
" 3616 + 25.47N - 0.086N?
© 4406 + 15,62N - 0.118N*
4939+ 7.92N - 0.150N?
= 4368 + 24.43N - 0.150N?
+ 3937 ¢+ 7.02N - 0.116Nf
= 3746 + 23.93N ~ 0,200N*
3198 + 28.00N - 0,165N?
3195 286N~ 0.011N2
4000 + 0.33N - 0.056N?
3974 £ 12.33N - 0.104N?

Maximum?b

2808
4008
4136
3637
3897

6307
6212
4538
5558

7366
4324
6459
7269
5786
5837
6071
5985
6381

5456
5637
5718

6530

b576

4023
5044
5090
4043
4462
4387
3185
4000
4339

N -

128
83
106
a4
105

165
113

94
118

198
{
112
114
86
179
166
152

143

107
136
B6
188
151
66
26
60
30
60
85
0

59






016y CHANGES IN RICE FARMING IN SELECTED AREAS OF ASIA

Arresnix G Average vields of IRRI released varieties (R), nonreleased lines and other
semidwart varicties (NR), and traditional tall varicties (T) at three levels of applicd
nitrogen fertitizer in IRRI Agronomy Department trials of promising lines and interna-
tional variety trials, 1966,73.

Av. yields (t/ha)

No nitrogen applied Lowest applied nitrogen” Highest applied nitrogen®
g | PI q ¢ PF [

R NR t) R NR il R NR i

Dry season

1973 3.3 3.9 3.6 4.2 4.9 3.6 b8 6.2

1972 4.4 a3 a4 5.7 b.9 3.8 6.9 1.0

1971 6.7 Bid 6.4 7.7 7.0 3.8 8.4 7.5

1970 4.7 4.5 4.6 6.1 6.3 4.6 7.8 73

1968 39 38 3.9 5.1 4.9 4.8 1.5 11

1967 59 5.8 5.2 G.7 6.5 5.6 B.9 8.0

1966 7.2 6.0 6.1 8.6 7.8 5.9 B.f 5.1

X dry 5.0 48 4.7 6.3 6.2 4.6 7.7 £.9 3.3

Wet season

1973 ail <37/ 1:3 34 3.9 1.8 3.9

1972 3.7 4.1 3.3 4.5 4.7 3 5.0

1971 3.7 3,2 143 4.1 3.4 1.¢ 58 0.8
1970 4.5 4.3 2.8 5.0 4.7 1 5.l 0.9
19689 5.4 650 3.0 5.6 5.4 2 Di2 2.7
1968 4.1 1.3 3.9 a4 5.2 351 6.1 241
1967 3.7 3.2 33 4.2 3.6 3:2 b1 3.0
1966 6.6 L a4 3.4 b5 4.7 3.6 4.9 16 1.6
X wel 4.2 1.0 2,8 4.6 45 2.6 54l 4.8 2.
X bath 4.6 a4 357, 5.4 5.3 3.5 6.2 5.8 2.7

'Lowest rates indry seasonwere 60 kg N/hain 1871, 1972,1973'and 1966; 50 kg N/ha

In 1968 and 1967, Lowesl rates in wet season wert N/hain1970/73; 25 kg N/ha in 1969; 20 kg N/ha
in 1967 and 1968; 16 kg N/ha in 1966, "Highest ra 1 dry season were 150 kg N/hainl 1972,1973;
140 kg N/hain 1970; 1 20 kg MN/hain186Band 1967; 2 56, Highaestrates in wet season were
120 kg N/ha in 1970-1973; 100 kg N/haiin ; BO kgN/ha'in 1967 and 1968; 105 kg N/ha in 1966

O kg N/ha

Atispin T Production function from experiment station: versus farmers® ficlds,
Philippines, 1973/74."

109

Experiment Station: Maligaya Rice Research and Training Center, Central Luzan Variety: I1R20

Yoar Season
1973 Waet ¥ = 3357 + 26.9N — 0.17N?
1874 Dry 2802+ 39.8N — 011N

Farmers' lields, Gapan, Nueva Ecija
Variety: IR20

Year Season
1873 Wit y 1611+ 99N 0.05N-"
1974 Dry 1604 + 17.1N - 0.05N;

aThe maximum yleld 1Y) and nitrogen input (N} at the maximum yield are calculated from the fertilizer
response function of this form
Y =a t b N+ b2N
Where Y denotes kilogram of rice per hectare and V denotes kilograms of nitrogen per hectare.
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should the government subsidize agricultur
factors to increase the productivit
tlizer prices be subsidized?

al research, irrigation. and other
y of fertilizer, or alternatively should for-

Lo answersuch questions, one must have

aclearunderstanding of the factors
affecting fertilizer

demand. Most empirical models explaining  fertilizer
demand have been based on the assumption of const

ant production technolo-
gy. Infact, a common approach in estim

ating the price clasticity of demand for
fertilizeris to derive it indirectly from the profit maximization conditions based
on fertilizer response functions estimated from experimental data, In the
previous chapter, however, o high degree of diversity in the response functions
reported from farm experiments and from the village
only at diffcrent locations but also for the
Thus, considerable arbitrariness is involved in selecting the appropriate fer-
tlizerresponse function. Moreover. it is not possible to take mto account other
tactors, such as risk or lack of know ledge, which influence the level of fertilizes
consumption and prevent farmers from maximizing profits.
The approach used in this chapter is o estimate the
lunction directly where factors afecting vield response to fertilizer, such us the
diffusion of MV and the quality of irrigation, are explicitly specified in the
model. Actual differences in fertilizer demand acrose time, farm. village. or
country are influenced by factors other than prices, such as MV, use of other
inputs complementary to fertilizer, and the existence of supervised
schemes, which reduce the effective price of tertilizer to f;
some ol these factors may. of course. have been rel
ment ¢itorts in promoting the use of MV,

SUTVEVS Was noted, not
same location at different time...

fertilizer demand

credit
trmers. Changes in
ated indirectly to goverr,

CONCEPTUAL FRAMEWORK

The use of cross-section data to estimate fertihzer demand function requires
the coverage of a relatively wide geographical riange 1o obtain adequate varia-
tion in the variables specified in the model. especially prices, The survey daty
collected from 36 villages scattered throughout South and Southenst Asia
provided, thercfore, a unique opportunity for quantitative
tactors responsible for variations in fertilizer consumption,
Fertilizer response functions among the studied villages appear 1o be highly
variable, Differencesin yield response to fertilizer
differences in such physical factors

analysis of the

are normally associated with
as soil type, or variety, However, environ-
mental differences among villages also include @ wide range of factors: physicl
environment, the institutional structure of farming. management capacity and
Rnowledge of new inputs. and the cost and availability of inputs and new
technology.

These differences in fertilizer response function are illustrated hypotheti-
cally (py pu. py) together with their corresponding demand schedules (d, .
dy) in Figure 1A and 1B. The level of fertilizer inputs is, therefore, related not
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tertilizer responids 1o a change in the relative price of fertilizer 1o riee. The
cocthicients tor the price ratio represent the prce clasticity. of demand for
tertlizer. When the viriables representing shifts dn the fertilizer response
tnetionare imcluded (Specification C). the elasticity of demandis=0.223. T'his
mplies thatwith allother factors held constant Within a s HEge, 4 109 increase
e the price ratio willresult in a 2.25% decline in fertilizer consumption. [he
mare elastic response of fertilizer demand to changes in the price ratio where
thevanables representing shifts are omitted (- 0.863 in Spectication A) refcers
along-run clasteity estimate for an acr nS=village tentilizer response function
as depicted hypothetically by D in Fieure 1B,

Ehe estimates of price elasticities by the guthor using these and other data
sources and aliernative modelspecifications are discussed'in areaterdetmlin
Crisostomo: David (1975, 1976). The estimates of the clusticitios far the
fertilizeririce: price ratio using an alternative: model and data SOUTCES are
summarized A ppendis E-The aliernative modelis deséribed in Appendix B
Fhe ahernative dati sources included 1) Asian ageregate data consisting ol
time series observations of rice production. cropared. tertilizer input. propors
tion of crop area planted 0 MVL and fertilizer and rice prices from 1950 14
LIT2HCross 12 AN rict-growing countries: and.2) 4 Liguna, Philippines.
sunves ol Sitirms that generited eross-section und time series dat from
P66 oY7L

Lhe consistency of the estimated clasaeiies fram these varous dati sourees
tsmarked, The Jong=runelasticity of demand for fertilizer is only from=0.8 1o
U9 The variabthity of the Short-rin clasticity is greatern rangmafrom =12 1o
=06 (excluding the Laguna. Philippines, estimates). Production FESpanse Lo
tertilizer i these andlysesis1ow (1 Kg nutrient/ 10 kg or loss of roughinicy ) this
convurswith previous observations that tertilizer etiicieneyion farmers: iclds is
A

SOURCES OF VARIATION IN FERTIEIZER DINAND

Andssessment of the contribution of cach of the explanatory variables w the
gapin fertihzer consumption between the averages and the “heaviest! users
(‘Table 2) shows that the level of fertilizer used by the top four villiges 18
approsimately’ doubles that for all villages: Among Villages, the Importint
variables explaining the ditference in fertilizer CONSUMPLON Qre gation
quality (W), the nitrogen required to getmaximuny vield (A, and raintall (£).
These variables are closely associated with the physical environment (S0l
water, solarencrgy). which contributes to ditferences inthe ferilizer response
tunetons among villages. While irtigation can be improved. 1t cannor be

TRE implicteassuniption' i hisdnalys s 5 i s 1 spondsvinmeteicallto o S Sincreusen el e
e s LS s AT e RS SR IAE e o his is ot coneliisivg. Fot Turther diseussion; seoCristing
NG Ernhizer DDomit i As i RIGE Euonamy = Resedbch fsitite St N O ES NG
(1470
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village, Differences in the physical environment explain, o a large extent.
variation among ages in fertilizer consumption, and the gap between “aver-
age™ and “heaviest™ fi rtilizer-using villages. However, it should not be con-
dnalysis that price, credit availability (o liquidity position).
and other non-environmen al factors are unimportant in explaining the level of
lds on Asian farms, The explanation of among-
tertilizer consumption within the village can be better under-
stood by reading the Village case studies in ¢ hanges (1975) and the FCports in
the second half of this volume.

cluded from this

nirogen consumption and yic
Lrm variation in



elobservations of variables vsed in muodels villages ranked from

Vel nllNPR apphicd, 36 Asian villages, 197172 wel season.
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Arrenoix B An alternative model,

The alternative model consists of two ciualions:

() lop Oy Ill_i_;:,. Heplop Hitey log H M
34 -

20 Dy ;:-H_. Dy log By + w;, (rice production funcrion)

I_‘] [:'_'__' .r"” ill; (]_J t .‘!] |H}_‘ !'J 3 {/;. Ill;.’ J", : |'aJ.|f., 1

dyMy = d logV + i (fertihizer demand function)

]

where;

Cpoand dare constants

I the T farm (i = 1.2, . 1)

| the jin village (1= 1, 2, ., 33},

¥ yield of rough miee i (i,

(@ production ol rough rice in t/farm.

i crop aren in i,

N nitrogen (N) in kg/ha,

I8 tertilizer (NPK) in ky/ha,

M pereent ol areqa in modern varietios,

= intercept dummy where 0, is cqual ol forvillage 2 and 0 otherwise, 2 i

cqual to 1 for village 3 and zero otherwise, ere,
D lop F = slope dummy variables to distinauich intervillage differences in the
production elasticity of fertilizer.

prive per ke Noas i percent of price per kg rough rice.
value of antercept by village based on estimate ot production function
lequatan b dog /) = loge, o/, = ORe, et ok 2 = lofes +a

elcy

L value of slope by Villace based on the estimite of the praduction funetion
[L‘\]H-’Iljlll'l 1) s/ I nr._.. /i . $ T IS f.i (o) Jh' RUC:

| gross vilue of production in § per tarm, and

i = distributed term.

Thismodel might be viewed as recursive in thit the resultsof the production function
— intercept and elasticity estimates for cach Villitge — beeohe variables in the demand
tunction. The fertilizer-response function is estimated. first by covariance analvsis,
dssuming an unrestricted Cobb-Douglus production function (Equation 1), The some-
whatoversimpliticd representation of the production relationship of rice cultivation wis
dictated by the availability of farm input dat, :

The omission of inputs such as [abor and fixed capital affects the condness of fit and
Tesults in aspecification bias in the estimated coeflicients W the extent that included
variabies are intercorrelated with excluded variables. An oby Iously impartant omitied
variable, labor, is expected 1o be highly colinear with land, which means the estimated
coctiicient from land includes a significant partotine production response to labor, This
IS notaserious limitation, however, beciuse the main interest of the study is the produc-
ton response 1o fertilizer,
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Al sy O Village-specific cocflicients of the rice production function estimated from
Biem data of 33 selected villages in Asia. 197172 wet season.,”

Fl-2 Pl-3 Pl-4
log a log a Fertilizer log a Fertilizar
PHILIPPINES
Gapan, Nueva £cya
Mahipant 0.036 0.645 0.386 0:373
{4.439) 283 |
Milimba 0:1 0.000 0.164 0.165
B4 2420 -1,904} 1,775
San Nicolas 0 0161 0,183 0.183
9 {2.638 1.565 1.457
Haybay, Leyte
Canipa 0.144 0.169 0.070 0
{2.805} {3.837 3,071} 3
Marcos 0.295 0,287 0,106 0
6.G87 14,370} 2.608 a4
Tab-ung 0.184 0.110 0.095 9
13:859; {2,487 2.888 2,277
Figcawayan, Cotabato
Bullicaon 0.367 0.364
8,348} 14,832
Capayuran 0.310 0.327
{6:363) {4.672
Hagonoy, Davao del Sur
Beynte Nuwebe 0.381 0.437 0:340
18,764 {5,172} 1.960
Sinayawan 0.232 0.182 0,131
4.937 {3,831} {3,615
INDIA
Noeth Arcar, Tamil Nacdu
Karlyamangalam 0.111 0,172 0.035 0.182
{2938 1:992} 2.652 1.674
Palvarthuvenran 0411 0,406 0.097 0,333 0,117
§.988 3.379} 2.186 3.156 1.926
Manmalai 0,439 0,720 0,040 0.63: 0.018
11,143 6659 3,957 195:182 3.601
Cuttack, Qrissa
Kandarpur 0.187 0.206 0.082 0.201 0,079
{4.045 {4.105 3,190} 4.027 3.078
Korpida 0.144 0.162 0.074 0,157 0.076
{2.047) {3.919) { =3.417) 13.926 32971
Shimoga, Mysore
Gajanur 0,485 0,586 0.037 0,547 0,036
{13.628}  {5.B78!} {3874 {5,709 {=3.741)
Hosahally 0.575 0.658 0,045 0.625 0.040
{13.239} © {6,184} 3.765) {6.053) 3.663
Ashoknagar 0.462 0,435 0.109 0,419 0.109
{10.399}  {5.107} {-3.062} {5.063} 3.012}

fcontinued aon opposite page)
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Aesoi D Rice produetion functions estimated from the Asi
aperegate data, and Laguna suryey using alternative model,”

R
Pi:2
(3 B¢}

Fl:q

Pl
Fil-2
PlI-3

Pl

Bl
P12
RIll-3

Plil-a

“Flgures in parentheses are {-v
dummy for gach village, the

the fourth equ

Log a

0.204
0.036"
0,645

0.650"

0.084
1:783!
1.402"

0,702°

Land

0,813
(657.261)
0837
{48:128)
0.842
(43.403)
0841
143.372)

0.859
(62.857)
14dd
(14.047)
1.286
{15.197)
0.684!
13.628)

0.7112
(20.673)

0723
(20,6601

0701
19.695)
07044
19:244)

Fertilizer
varietios

Asan farm survey

124
113.933)

0,085
(10,871)
0.3860
(4.439)
0.373b
(4,283}

Modern

0.048
(2.497)

Asian aggregate data

0.143
15.072)
0.073
(7.302)
0:106"
(4,105}
0.100°
[2i486]

0,056
(4.838)
0.030
(2.508)
0.068¢
(2,751}
0,0574
(2,218)

L and steps dummy variables plu
_varieties, YPertalns 1o M
analysis. “Pertains 1o the

.
Laguna farm survey

0155
(3:220)

0,084
13.638)

alues. The second equation In each s
ird equation includes
ation includes the interce
tion of area planted to modern variet
assianed in the covanance
covariance analysis, 9Penains to 1966, the b

an farm survey, Asian

Chemicals

0754

0.080
{5:127)

0,083
14:G74)
01534
(41677}

R

0,862
0.869

0.870

0.946
0391
0,995

0,996

0375
0,502
0.612

0.531

tof four includes the intercept
intércept and slope

dummy for fertilizer, and

5 the variabla for propor:
0 Mahipon: (Philippines), the base village
Philippines, the base country. as

y signed In the
ase year assigned in the covariance analys



ertilizer demand funetions estimated Deome the Asian tarim sueyey, Astin

wworegate data, and Laguna, Philippines. suryey with use ot an alternative model.
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8 CHANGES IN RICE FARMING IN SELECTED AREAS OF ASIA |
use. The secondsection is concerned with the relationship between farm size,
and access to the benefits from the new rice technology, o

CHANGES IN FARMING PRACTICES AND EABOR LIS}

[he survey data on changesin labor inputare limited because detailed records
on labor use were not included in the study. Adoption of modern inputs has

been affected considerably by the differences in national policies and in farm
size and labor availability. Villages in this section were grouped by country
even though the vil

Adoption of modern practices. Fertilizer, insecticides, and hand weeding are
common in all the study arcas (Table 1). However. herbicides. rotary weeders,
tractors. and threshers (all of which might be considered labor-saving prac
lices) are popular in some areas, but not inothers. Tractors were used on mort
than half of the tarms surveyed in Malaysia, Pakistan, and the Philippines, but
were almost compietely absent in Java. Herbicides were used on 63% of the

dges selected are nor I'up|‘.;.\L'[][11]i\'U of the country,

Philippine farms surveved, but were rarely used in the other survey villiges
The governments of India. Indonesia, and the Philippines have strongis
supparted the use of modern. vield-increasing puts (Figo 1), In Java
Indenesia, particalarly. small farm size and the pressure to increase vields
compelled most farmers to use fertilizer and insecticides even before the
introduction of MV, However, in the survey villages in these three countries, 4
still substantial increase in the adoption of these inputs accompanied the
introduction of MV, Atlcast 88% ormore of the farmers studied in these three
countries were using fertilizers and insecticides at the time of the survey, except

thatin the Philippines 72% of the farmers were using fertilizer (Table 1), ((The
cumulaiive rate of adoption over time is shown separately for cach’input. by

counry. in Appendix A to )
I'he widespread concern by farmers that inseet and disease damage wis a
mdjor constramt to creased yields (‘Table 2) helps to explain the rapid rise in

insecticide use in the survey villages in the Philippines and India (Fig. 1), In

Table 1. Percent adopters of specific rice farming practices in 32 villages in Asla, 1971/72
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SMALL FARMIERS AND CHANGING RICE TE( HNOLOGY

[he pOverty ofsmall farmers is o ruxuilnl'!hcsm::“.\'i;f.:.-||I'[huirl]nhlingam— they
control few resources and so theirincomes are low. Often, the rates of return 1o
the few resources they control are also low, Additic mally, they may be under-
cployed because he arms they operate dre oo small to fully utilize theis
[abor resources 'icc'hnu!u;;im! change has the potential 1o overcome hoth
problems; howeyer. there is concern that recent changes in agricultural tech.
noloey. which hayve generated ehnologicg) Innovations tha cannot be
adopted by s, ull Larmers. may haye dsgravatedithese problems rather than
alleviated then

This section COmpares the impact of technological chinge on small farme
with thaton large farms. Fiest, farm size s considered in anabsolue, 48 Opposed
O relwive, context, i Without reference 1o the size of acighboring farms.
aecond, the relationship beny, von relative farm Size and new technology s
eXdmined by dividing farms into large and smyl| wWithin cach Village, While
laborsaving technology is more likely: 1o be found o large tarms, in many [ocy-
nons the g Joption of 3 icld-inurcn\'iny technology dppears to be constrained by
Yelive not absolue Farm Size, Hence 4 PEISONS GCCOss 1o the new technology
andtotheassocinted modern inputs is dictayed by his power POSIton relative 1o
his neighbors within the Villiage.

Farm size and (he adoption of modern inputs. The analysis in this chapter
SOYCISIB ORIl apesisix were excluded because (he farms were noy sampled
randomly. Both farm SIZC per se and tarm size among riuc-yn!‘..iug Villiages
vaned markedly in the stedy. The ay erage farm wis largest in the Villages in
Thailand and smallestin Java, Indonesin (Table 5), The variability in size was
EICRest for the Indian Villages of Pedipullery and Hosahally, where the farm
SIZe ranged from Jess: than 0.5 ha 1o over 10 ha

Rice farms in gencral are very small. In one-third of the Villages: most farms
Vereless than | ha each: abou S0 (he MAJOrIY Were Joss than 2 hacach:
andiin two-thirds, the MAJOrity  farms were less than 3 hy cach. In cight
Villages: more than 0% of the OPELItNg units were loss than (.3 ha cach. At
the other extrenie. the Grea of 809 of the farns in thyee Villages in Thailand
Was i ormore. I absolute farn size limits the adoption of new technology,
the tarmers in (he IStSCL of v Hiages will be areatly disadvantiped relative o
the second group, Crhe distribution of firm operational units by farm size fo
Villige SUrves darg and for matonal statistics s shown in Appendiy G 1o K.)

The relationship between absolite turm size g the adoption of iy modern
PRICLCCS was assessed Cumulative frequency functions show the pe reentage of
lrmy in the three size groups that had adopted cachy INNovation in the indicated
Year (lable o, Fig, 3), (Some may haye Subsequently stopped using the innoy .

RN Henti nnd R Hirker, SSRGS Farms il |I.tll}!ll’1‘l', Rive Fechnalop, s/, aenad of Avriciilineal
OIS i D evy {opment vol. & s Lniary 1970) PP 23043
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() CHANGESIN RICE FARMING IN SELECTED AREAS OF ASIA

Table 5, Cumulative distribution of operating units {rice-growing farms) by size in 30 villages in Asia

1971/72
Distribution (9.1
Av. farm Less or 0.31- 0.50- 4.0 2.0 3.0 a.( 5. 10 ha
Location equal il
size (ha) 0.3 0,49 0.0 1.9 ] 1.9 1.9 }
ha ha ha Ia ha ha i 1
Cidahu, Indonesia 0.5 38 a0
P-E 1I‘m'[ indonesia 2.5 36
Korg 1, India 0.6 27 100
Kahuman, Indonesia 0.6 2r
mlm.nr;;..r India 0.6 (:
ulyo, Indonesia 5 24 98
» Phil) 1.2 24 ¥ s
Pluneng, Indo 0.k 21 89 oo
Barain, Int y i9 ) )
5, Philippines 1.5 4 12 19 ) )
lery, India 3.7 4 £ 19 59 { i i
Malaysia 0.9 4 q 66 )
I, Malaysia 1.0 - 7 8
be, F]hl:':‘.;: nes 1.7 1 3 15 aa i
) 37 H] 1M
» Philippines 1.7 ( 4 16 B ) 10(
) ]._aul'n' Thi 2 a4 i A
Ashokna nai £ 26 1 )
Hosahally, India 1 8 7 14 k|
Sinayawar, Philippines 2.2 [ 15 : 79 13 10(
Maluao, Philipg ) ( £ 14 80" 18
yuran, Pt 1.9 0 3 | f ]
limba, Philippines 2 | ; |
aon, Bhilippines 2.0 ) 1] 28 ag 100 'I"
las, Philippines 2.5 0 0 Bd 62 o 100 '
Mahipon, Phil apines 3.8 (] [ 0 dq R 1 K {
7l ( 4 i 17
. Q ( ; ’ 18
15 ) AL 4t }

uor) The small farmers in the \!lILi‘\ w.‘u‘![‘l:_' .Ilil'["tk'ki MV fertihizer, and
insecticides before the farmers in the medium and large size farms, with more
than 80% cventually adopting in all three groups. In contrast, small farmers did
not adopt heebicides or mechanical threshers, while 30 10 409 of those in lirec
and medium farms adopted them, Tractors were ad topted by 70% of the larpe

farms in the sample, by about 30% of the nuui-un.vm units. and by 239 of the y
small units,
Farm size is much more variable than family size (Introduction, Table 1) .
) Fhe large farm operator has che option of hiring labor or using labor-saving
technology. Whether the more r: pui adopt.on of labor-saving technology on
the larger farms is a reflection of any shortage of hired labor in peak work
periods is difficult 1o say. But the te ndency 1o encourage mechanization
P through subsidized loans in some countries suggests that the rite of mechaniza
LHON N SOMe areas mi 1y be influencecl | by the capital bias in national policies, _'_*
These data do not support the hypsthesis that small farmers have in general



http:adopt.on

Table

o Cumulative percent

EOUITY IMPL ¢ AVEIONS ()

nulative rag

2 1961
1966 1967
HYV
0 13 3t 69
¢ 27 5¢
§) 7 19 34
. 55 2
) 34
1.4 50 61 7
Insecticide
23 44 64
]2 39 3
Li 12 iF [}
Herbicid,
] {1
d
s 1
£ i
3 27 1 15
g
lechanical thrps)
0 )
8 1 1

-

oblirms i three o,

AT

Iy 1

S selected villiuges 1

6. Cumulative rate of adoption of S50me improved rice culture Practices
areas in Asia, 1971/72

s elasses Aonting specifi

I'l CHNOLOGY HANGES

%l of adoption

1969 1970 1971

93
18 99
£ g2

2 a3

04 it

y 3

f 7 3
39 |l

1 3 2°
T, B3 71

l.j

5 by farmers in selectad

nnovitions




02 CHANGES IN RICE FARMING IN SELECTED AREAS O ASTA

|
lagged behind large farmers in the adoption Ot fechnology that would increase
their yields, income and employment. However, related requirements of the
new technology may limit small farmers who may. for example. have more
difficulty obtaining crediv or fertilizer. They may have less favorable natural
resource endowments and, asa consequence, may be more restricted by lack of
water or the presence of uncontrolled insects and pests. Refaiive farm size
within a community and the degree of concentration of ownership may be more
relevant than absolute farm size when considering access to and benelits from
the new rice technology.
Effect of relative farm size. The hypothesis that small farms within a village
have significantly more problems in oblaining inputs and have benefited less
‘ than large farms from the introduction of MV was tested. Villages were ranked
according to the degree of dispersion in the size of farm operating units within
the village.  The Gini cocfficient, a measure of the degree of dispersion, was

computed for cach village. Seven Size categories ranging from small (less than g
(.3 ha) to large (over 5 ha) were established. The Lorenz curve was drawn by
plotting the cumulative percentage of area against cumulative percentage of
holdings in cach size category (Fig. 4, Appendix L). The Gini coefficient or
ratio is the area between the Lorenz curve and the diagonal as a percentage of
the total area under the diagonal. (See Appendix M for the computational
procedure.)
If all the operating units were of equal size, the Gini cocfficient would be

Cumulative percent of orea
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4. Lorenz curves showing percent distribution of holdings
tor Astan villages having *ae highest and lowest Gin ratios
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Zc10- Alternatively, if the bulk of landholdings were operated in aovery few
lirge units but there were m: iy smallholdings, the coefficient would approach
Las o maximum. The highest coclficient was 0.56 lor Ped: tpulleru (a village in
the West Godavari delta, Andhra Py adesh. India) where approximately 20%
OF the fargest farmers operate 60% of the land (Appendix N). The Jowest
coethicient was in San Nicolas. 2 village in Central Luzon. Philippines, This
village has a high rate of tenancy. and tenant-operated units are of fairly
uniform size, V ariability in size of the fuarm Operating unit is only one measure
ol cquity in resouree ownership: tenancy is another.

When villages were ranked trom high to low accordimg to Gini ratio (Table
7). norelationship could be discerned between the Gini ratio (equality insize of

Table 7. Size and tenure status of rice farms, ranked from high to law Gini coefficient, in 30 villages in
Asm 1971/72,

'|".|n.|r.. status®

Gini AV, 5iza Puro P-uu
Village, country coefficient of farm OWNEry tenant
{ha) (-4 | 196

Graun
Padapullery; Indla .56 4.7 41
Maluao, Philippines 0.46 2.9 44 3
Tab-ang, Philippines 0.43 1. 33 57
Barain, Indig 043 1.2 100 0
Tarna, India 0.42 1.2 100 0
Marcos, Philippings 0.38 1.5 14 g6
Sinayawan, Philippines 2i2 14 86
Gajanur, India 2.4 n.a n.a
Cidahu, Indonesia 0.36 0.5 90 1
Nganjat, Indonesia 0.34 0.5 80 )

Group JI
Hosahally, Indig 034 4.8 n.a n.a
Kandarpur, Indig 0,32 0.6 49 g
Korpada, India 0.32 0.6 62 5
Kahuman, Indonesia 0,30 0.6 67 2
B Nuwebe, Philippines 0.28 1.7 8 92
Merante, W, Malaysio 0:27 1.0 &3 17
Canipa, Philippines 0,27 1.7 17 77
Ashoknagar, india 027 2.8 n.a na
54 Krachom, Thailand 0.25 7.8 64 13
Bulucaon, Philippines 0.25 2.0 6 91

Graup I
Pluneng, Indonesia Ur25 0.5 Al 2
Sidomulyo, Indonesia 0,25 0.5 B 7
Nang Saral, Thailand 0:24 7.8 Gt 5
Salor, W. Malaysia 0,24 0,9 58 11
Capayuran, Philippines 0.22 1.9 14 86
Cabpangi, Philippines 0,22 3.5 100 0
Malimba, Philippines 0,20 4] 9 55
Hai Rot, Thailand 0:18 7.0 75 G
Mahipon, Philippines 017 38 25 26
San Nicotas, Philippines 0:13 2,5 16 56

8 not availablo
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5. Ginteoettictents, farmsize, and year of adoptionof modemyvan
!

groups of villagesin Asia

operating units) and the average farm size ina village. For exymple, the Gini
ratio was high'in a village with a large average tirm size such as Pedapulleru.
India. and also in a village with small average faom Size such as Cidihu,
Indonesia. I'n' Rai Rot. Phailand, on the otherhand., the Ginicoe Ticientwas low
and the farm size large: in Sidomulyo, Indonesia. the Gini coetficient wis low
and the farm size small.

Villages were grouped intorthree catepories of 10, basedion the level of the
Gini cocfficient (Table 7). Next, all farmers in each village were classified ingo
Slarge™ and “small,™ based on the median farm size in that village. Then, the
degree to which the aceess to new inputs and benelits from the new technology
was related to farm Size and dispersion in size of operating units (a8 measured
by the Gini coeffizient) was determined.

Examination of the cumulative percentage of adoption of MV over time for
cach of the three village groups (Fig: 5) revealed that even in Group | with 4
high Gini corfficient, the difference in the rite ol adopion of new varictics
between smdll and large farms was not sienificant, However, in Pedaputleru,
which has the highest Gini coefficient. the difference between small and larpe
farms was marked,
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Table B Average parcentage of rice farms, ranked by Gini coefficient.” in sach of three village groups
reporting obtaining fertilizer or credit as a constraint. Selected areas of Asin, 1971/72.

Farms (%) reporting constraint

Villagu Gin Av. sl Eartilizer Crdit
qroup coatfician alifarm =_ L e — e TY R e | TV
(ha) Small Large Small Lirge
| 0.43 21 61 a7 48 a0
i 0,30 157 il 35 24 26
1] 0,21 47, 50 44 d2
.
‘Basad on Villagesin aach graupwith 10% ormors af farmbirs feporting aproblem in attaining fertilizer

arcredit-Saee Anpehdis O

Farmers in each village wereasked swhether ditfrentty in obtaining forilizer
O creditwas @ major constrdint i obraining higher yiclds, In dpproximittely
dne thirdrot the villages, farmers reported little or no problen in obtaining
tertilizer o eredit. This is: perhaps not sUrprising because the villages were
selected on the basis of suitability for the adoption of MV and ;iceess 1o Inputs
Wils onesertenion- Among: the remaining two-thirds of the villages: where
tertthzer and eredit availabiling was identificd by tarmers as a problem in af
ISt L0Se of the cases, the pe reentage ot smalland large farmers reporting this
problem was estinnated. There was o high degrec ot variability in response by
e size among villages (Appendin ) In Grraup | (high Ginil coetficient).
however a signihicantly higher number of <mall than ldrge farmers reported
problems (Table 8). In the two other EFOUPS TR s1Z¢ WHS notaniimportant
et

Ehetarmerswere askedwhether profies from riceand the level ol lvingwere
Highernow thanin the period alter the introduction oMV, (Table 9, Appendix
). Aboutwo-thirds ceported higher profits from rice, but the number repont-
g higher fevel of living swas considerably fower. Significantly fewer small
tirmers than lirge frmes in Group | reported ahigher level of living.

Perhaps the most inportant indication of the effect of farm size s the
compirison of actual production and IpUtuse on darge versus small farms.

Yicldiper-hecture and INPK per heetire are reported torsmalland laree tarms

Table 9. Average percentage of farms in each of the thiee village groups reporting higher profit trom
rice or level of living, ranked by Gin coclficient,” selected srons of Asia, 1971/72.

Fatmers reporting incroase (%)

Gini Av. size Profl* {1¢ Levelof living

Villiagis contficlipnt uf farm

{roup [ha) Stipall Lirge Small Large
| 041 1.8 0 64 42 58
] 0,24 2.4 (T 1 57 60
1 0,21 J9/2 76 73 i ral

UTaen villigns dn waoh grot ranked e arding o Ginl coefficient, See Appandix P;
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Table 10. Yield and NPK input on large versus small farms in 32 Asian villages, 1971/72 wet season,

Yield (t/hs) NPK (kg/ha)
Location Large small Differencet  Large Smallt  Differencob
farms farms farms farms
India

D. Vijaypur, U. Pradash 6.5 52 1.3

Tarna, U. Pradesh 4.5 4.0 0.5

Barain, U, Pradesh 4.7 4.2 0.5

Kandarpur, Orissa 3.7 2.4 137

Korpada, Orissa 2i5 1.7 0.B**

Pedapulleru, A. Pradesh 38 3.0 0.8

Gajanur, Mysore 6.3 4,2 0.9*

Hosahally, Mysore 4,7 3.6 11

Ashoknagar, Mysore 3.4 2.5 0.9

Karlyamangalam, Tamil Nadu® 4.1 3.9 0.2

Palvarthuvenran, Tamil Nacdu® 4.7 5.0 ~0,3

Manmalal, Tamil Nadu® 6.8 b5 1.3t

Nganjat, Central Java 4.5 2.5 2.0% 111 bb 5G*

Kahuman, Central Java 8.0 5.1 29°* 160 107 53

Pluneng, Central Jave b.2 4.3 0.9 112 B 24

Sidomulyo, East Java 4.9 4.2 0.7%% 123 93

Cidahu, Wast Java 3.9 215 qns 122 8( 128
4

Salor, Kelantan 2.4 2.6 -0,2 106 114 B
Merantl, Kelantan 1.9 2.1 =(,2 g1 3] ~17

Aroop, Pu

| {
Maraliwala, Punjab’ 3.0

San Nicolas, Nueva Ecija 3.4 ( 12 He &
Malimba, Nueva Eclja 2 2.2 01 B3 |
Canipa, Leyte 1.¢ 23 0.4 28

Marcos, Leyte 2t 3.7 0.8 0
Tab-ang, Leyta 1.2 1.8 0.7

Bulucaon, Cotabato 2.7 3.3 0.6 1

Capayuran, Colabato 21 2.5 0.4 14 b 3
Beynte Nuwebe, Davao 3.0 3.2 0.2 0
Sinayawan, Davao 2.3 2.2 07 " 25 14 i

Thailand e
Ral Rot, Suphan Buri 4.0 a2 0.2 317 39 ?
Nong Saral, Suphan Buri 2.8 2.6 0.2 28 23 5

YHYV adopters only. 1 *Statistically significant at 5% levaell **Statistically significant at 1% leval

by village (Table 10). It is frequently hypothesi: L as aresult of greater
intensity in laboruse, small furms will obtain higher vields than will large farms,
On the other hand, large farms will be expected o use more fertilizer [t
hectare than small farms, perhaps offsetting this vield advantiape
Differences by country were striking. In India, Indonesia, and Pakistarn.
fertilizer input and yield were consistently higher for the large farms, and the
differences were frequently statistically significant, in the Philippines,
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Table 11, Ratio of rice farm ownars to tenants reporting availability of fertilizer arcredit as a constraint
in the wat senson, selected villages in Asia, 1971/72.0

Farmers FEponing consttai,

Owners ag Fertilizor

Credit

Location Yo of tenants ——__ — TN e il B Sl
Ownars Tenants Owners Tenants
Meranti, W Malaysin 260 72 19 35 az
Padapullory. India 130 41 - 12
r.?thpun, i’hqu:p nes 100 £ (i a
Maoluao, Philippines 80 ] a4 a6 62
Tab-ang, Philippines 60 100 100 B 3
Sdan Nicoles, Philippinas 30 11 H 22 32
Ganipa, Philippines 20 20 i 10 15

"\_Jr\l~,r villages with more than 15%; BUretenants or pure uwners were selected

Malaysia, and 7 hailand, on the other hand. the differences in vield and feor-
UIZEr inpul were not significant, and yieldsin small farms wended: o) b
samewhat-higher than those on large farms, Villages in the Tagter group of
Lalntnes tend 1o have smaller Gini coctficients (Table 7),

Althougi the villages are no fepresentative of the countries Inquestion, the
results are consistent and sugeestthat the implications for new technology with
FEspect 1o small farmers differ markedly from one o WY 1o another,

Closely related to the question of farm size s the issue of the tenure., I might
be argued in he Philippine case, for extample, where lenancy rates are
extremely high, that the Major incquity exists bew cen landowner and tenant
rather than between large and small farmers,

In some cases, small ow er=operators and tenants farmed side by side in the
same village. In each of the study villages, all farms tended (o be cither
Predominantly owne; operated or renany operated. However, seven villages
had at least 159 PUIC OWners and pure tenants, [t was hypothesized that in
these villages, 84S from the new teehnology would be greater for the owner-
uperators than for the' tenants. In Meranti, W, Malaysia, and Pedapullery,
India, where the owner sTOuUpwas dominant. the Rroporton of owners report-
Ing benefits from the new technology was larecr than that of tenants (‘Table | 1.
[2). Butin the Philippine villages, where tenants dre frequently the dominant
gtoupiin the village and (he Frm size of ow RELODCTALors s comparable witlh
that of the tenants. no such pattern was found.

CONCLUSIONS

A WIde variation in (he rate ofadoption of HPUES APPCATS (o exist among areqs,
Fertilizer and insecticide adoption for madern 4 arteties (MV) was high in most
dreas, while the use of tractors. threshers, and herbicides, was not. Labor use
fepariedly incrensed on many farms after the introduction of MV ann; Tease
n-hired labor was more Lrequent than an incregse in-tamily labor, No clear
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MIEESDIN A Cumuolative reported rate of

adoption of fertilizer nse in 31 sele
villiges, 197172,

ted Asian

Farms (%) that trind using tortilizers
1972

Country Villages 1900 1961
(ho 1960 19668 1967 18968 1969 18970° 1971 1922
India

11 [§ 41 60 0 91 47 9B 100 44 100
Indonesia 5 32 75 H1 94 95 94 L] 99 04 96
Pakistan 2 27 2 65 72 19 80 B1 81 76 nab
Philippines 2] 15 33 51 67 / B0 B3 e 72 /i
Thalland 2 ? 20 27 a4 50 61 76 62 69 82
Malaysin %

'Excludoes Barain which was classifiod og poorlyitrigated in the initial phase of the study, "Not avallabln
Date of adoption of fartilizer use in the two Malaysian villages was not avallable

Arrisn B Camulative reported rate of

adoption of insecticide use in 31 selected Asi
villages, 1971/72,

in

Farms (%)

ot tried using insecticidoes
Country Villages 1800, 1961 Users in
(no.) 19601966 1967 1068 1069 197010 1971 10972 1972
India 115 ] 31 18 fid B0 89 91 91 88
Indonesin ] <h| 68 4 92 93 a6 96 96 92
Pakistan 2 dq 9 ] 20 a2 bh H8 h 58
Philippines f 16 43 54 75 89 ] 97 97 97
Thailand Vi 5 32 39 a2 50 b6 /6 76 1
Malaysia' 2 a5 a5

‘Excludes Borain which WS C108s

ified as poorly lrrigated in the initial phase of the study. "Data of
acoption ol insacticldn usein the

Malaysian villagas not available

NrEspiy O Camulative reported rate of

adoption of herbicide use in A selected Asian
villages, 197172,

Users'in 1972
Farms (%) thot tried using herhicidos :
sl - Hand Rotary

Country Villages  Pre Herbs wood: wood

(o) 1966 1967 1968 1969 1970 1971 1972, icide ing ding
Inctia 1! 1 1 2 2 2 2 2 0 81 11
Indonesia 5 0 0 0 0 0 0 0 1] |7 87
Pakistan 2 1] 0 0 0 0 0 0 (4] 42 0
Philippines g9 32 45 51 67 71 72 72 3 97 49
Thailand 2 4 G fi 7 10 10 10 B J6 0
Malaysial 2 8 ;] 0 0

'Excludes Barain which was classifiod as poorly irrigated in the initial phase of tho study, D
adaoption of herbicide usa in the 2 Malaysian vill

ate of
AQes was not availnble
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‘ 100 HANVE S IN RICE FARMING INSELECTEDAREAS OF ASIA
i
| Meesiay Do Comulative veported rate ol adoption of teactor vse in 31 selected Asian
i villages, 197172,
| Farms (%95) thattred using troctors
: Country Villages 14900 g1
| (e 1960° 1966 1967 1968 1969 1970, 10 1974
| ) 1 ) 9 11 13 0 2 ) 26
| Inronesia ' 0 | ! B—=14 15 1! 2
' Paristan i df i ¥ 12 73 e ! 7
| Phillppinos 1] 10 17 16 57 (1%} 11 { 15!
| Thalland 2 0 f A 9 15 13 13 5
i ! Malaysia’ ¥ L) "
|
. Excludas: Barain which wis ¢l oy lreigated i Linitial phase of the study, YDate of
' agoption of tractor use in thg 2 Hiages was not
| Neresons B Cumulatise reported eate of adoption of imechanicnl threshers for vice in 31
| selected Asian villnges, 197172,
.
|
: Farms (%) that triod using machanical throshors
Lountry Villages: 1800: 1061 018 0
| (no 1961 16 qG 196H 1869 1970 1971 1072 1972
| ! g y f
) f ] ) ] I ) )
| isig 0 ( [ ) ] [ () {1
| Hakistan . { ( 0 1] 0 0 [ 0
Philippines 4] 16 27 3 G2 (i Gh i i%]
‘ Thailand : \ . TR TN Ry e 7l = 14
Malaysia® Y, 0 0 0 0 0 0 0 0
.
| £ udes Barain which was classifiod as i orly irtigated in the initisl phase of tho study: B Date of
| adoption of mechanical threshor use in tho two |',1,|‘;|yg,|_||-| villages was not available
|
I
I
| AvrEsuis B Number of tractor adopters 1967/72, prior to 1967, and non=adopters
: reportiig an mcrease, no change, or a decrease in Family and hirca Luhor for villages in
| India and the Philippines,
|
| India (12 1es Philippines (12 villagos)
J“'!-'l[lt.lu.
tatus Incroass No change  Di reras; Incregse No changn!  Decriann
|
| Family labor
.
; Adoptor 1987572 15} 1 U 1! 1H ¥
Adopter pre-1967 48 1 108 ) 40
! Nan-adopter 19¢ 23] 12 105 a1 15
|
i Hired in viltage
é Adoptar 1967-72 /4 £ 4] 13 22 i
Adopter pre-1967 HH 19 5 160 a2 12
: Non-adopter 975 N 2y 124 45 i1
|
| Hired outside village
! Adopter 1967-72 HE (s 0 ] 17 ¢
I Adopter pre-1967 1] 10 % a8 29 vl
Non-adopter 278 Ha 100 23 20 Gt
|




POVTUY IMPVICATIONS ) ) o HOI OGN iz, 10]

Areren; (G Coninlative distrilition of operating units by $urm size e 30 Asinn
rice villipres, 1974.72.

Gty U ha G (YR 1 7 3 4 5 10 hiy and
L ocitinn et g g, AV b 09 ha 1y 20 ha A b gy ha 99 hy avor

Clmiulitype et

[,
Podapuiley G4 q / 1o 9 ) (AN /4 7 100
Larna 0, () / kY /1 He, o, T

Baroin fan / 14 39 77 4 10

Ginjarn 0,38 0 b & "y /' i Rz 100
Honalially 014 ¢ / 14 A a/) f:1 93 100

Ashob g 027 4] 7 He 74 L JH 04 130
Kandirpog [IRY 7 44 7 106

L 342 27 A4 /% 9K 1003

Midonesg

Ngangat (114 16 74 Ht 10616

Kabtanan (40 24 49 M1 101)

Pty [N 21 KX Yy 100

Sidomuly oy 24 fit; OH 104

Cittihuy )46, K] 01 Y] a7 100

Wt Attty

Silen 074 ) 24 06 G 100

Muranu o7 4 17 LH a4 94 104

Thitkaneg

[RHTNET 014 s} ] [4] 4 4 17 73 B4 100
Nong Saran 24 U] 2 7 4 t H 24 63 100
Sa Kracham 074 0 0 0 2 7 K] i) 7 100
Phdipparnee,

Dan MNicaoly, 01y 0 4] 0 20 4 W o 100

Ml b 020 0 1} ? 1 a4 i 47 100
Mahipon 0y 0 0 0 4 Hi (1 28] 1))

Carnpa )27 0 4 16 2%} 40 i 0

Marcar, 038 12 39 77 91 HH 7 100

Fatr anyg) U4y ’ 27 He 79 D) gl

I oy 074 3 14y 1) O iy 100

Sy awan 0.4 4] 1 1 47 /' Hh 44 M)
Bolugvan 02 0 0 4] 21 N3 tn

Malaig 0.46 1] o H 44 H) 131 ‘30 100
Lapoyuran 022 0 0 3 a4, 3 iy 100

Calsfiang 022 0 0 4] ¥ a0 at "2 100
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Aver e T Comalative disteibution of aeca by Giem size for 30 Asian rice villages,
1971,72.

[SY13T 0Odha 031 i : v Ri a4 3 1O by i
Location conthoent o dens D9 ha 0% ha 19 ha 2900 A% ha 49 ha Y9 hy nvet

Cunndative poreent

hidia

Pedapullets 056 u' i ? 7 1/ i 28 0 100
Tmmna 0.2 { 7 13 42 5 74 IO

Harain 0.43 1 A 1 34 63100

Guajanur 045 1) ! / h 46 6/ X 100
Haognhally 0.44 { 4] 1 3 16 21 34 i 100
Ashoknagir 0.7 [ i 3 11 kil 61 30 100
Kandarpur (.32 7 K o6 160

Korpada 037 ] 7 Hl 4 100

Indoiesiy

Nganjot (.44 12 45 Hh 1O

Kahuman )30 51 ME) 6l 100

Pluneny 0noh H 17 74 106

Sdomulyn [N 10 Bl o4 G

Cidahy 36 v 74 Y 31 100

Wt Maluy o

Salor 024 1 0 46 947 100

Merant 27 ! (8 A6 i) a9/ 100

Thaitand

Rai ot 014 0 O 0] ) 7 ] 11 6 o
Norg Sarn 0r4 [#] 0 0 i ? ? 1 (3 100
Sa Krachom 0.24 5] 0 0 1 2 7 1 Yk 100
Dhibippirres

San Nicolan IRk 0 1} 0 10 47 13t B¢ 100
Mabhmba 0.20 3} 3} ! 5 31 76 YT
Mahipon 017 0 0 1] 2 10 an 74 100

Canipa 0.2/ 0 1 H 42 4 44 100)

Marcon {4 1 7 14 i) X H HH 100

Tadsatig (G 1 6 i [ M YOl

B, Nuveshin G2y 0 [# 4 11! 7 14 Hin

Sinayawian DR s] U 5 31 ne AN 74 1601
Bitucaun 0, 0 i 0 H, N HiG

Maluan 0 4f 8] 0 7 1/ 44 L e 100}
Capayuran (122 0 0 ] 727 1?7 a4 106

Cabpang 027 0 0 ? 17 44 53 57 100

MNang than 1%
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ALTENDIN i-';wmnpl-r:llinuuuilsI:_\ farmsize group, selected Asian countries, 197172,

Farm aperating units (%) by size firoup

0.5 1 2.1 3.1 51 101 Qver Total

Country 05 ha 1.0ha 20 ha 40 ha 5.0 ha 10.0 hazo.0 ha20.0 ha  farms Yaear
Inedin! 1021 20 9 124 14.8 5.9 3.6 1.0 48 874 1961
Indonesin! 436 265 182 57 3.5 1.8 0.6 0.2 12,236 1963
Pakistanh 152176 166 120 158 16,0 8.0 " 4,860 1960
Thallang! 10,2 gid218 0 16l 19,7 18.0 4.9 0.2 3,214 1963
Philippinags 4.1 /4206 212 1B 134 4.6 1.0 2,166 1960
Malaysia (West™ 1020 36110 220 16.0 12.7 29 0y 0.2 450 1960

Latal farms 15,640 15,469 15,662 8,513 9649 4,700 2517 565 12,800
% of tolal 2HbEE21300101i80 el 133 6.6 J.4 0.8 100.0
Yo of arpg 134 561121 1.0 212 187 197 9.8 100.0

“Source: Diractorate of Economics and Statistics, “Indip »\;'_;rir_'ul'mr:s'ln Brief,” 11th ad,b Sourca: FAO
report an the 1960 World Consus of Agricultiee, Included in previous siza ¢l

0 0w A 2 class.d Source: National
Statistical Office, Statistical Yenrbook, Thailand No, 29, 19771 "Source: Buroau of Census and Statis-
1ES, 1960 Consus of Agriculture

AN S Farm area by arm size geoup, selected Asinn countries, 1971/72,

Farm area (9) by slze group

0.5- 1.1+ 2,1- 3.1 H.1- 101 Qver Totol nren

Country 05 ha 1.0ha 2.0ha '30ha & Oha 10,0 hia 20.0 ha 20.0 ha (thousand  Year
hal

Percent of area

India® 1.3 5.5 12,2 LIS 23.0 16.8 17,9 1.4 132,686 1961
Indonesia® 1.4 17.3 228 12.5 12.3 11:2 6.9 5.6 12,884 1963
Pakistanb 0.7 2.8 6.0 12 150 256 427 . 19,800 1960
Thailand! 1.4 152 0.7 10.8 21.8 341 18.9 2.0 11,149 1963
Philippine! 0.3 1.4 10.2 129 184 23.7 153 17.9 2,773 1960
Malaysia (West)" 1.4 138 174 199 26.7 10.7 6.5 35 906, 1960

Total farms 3,603 10,425 22,404 20,444 49,227 34,558 36,480 18,148 145,198

% ol 1ofal 1.9 5.6 121 10212 55187 19.7 9.8 100.0

"Source; Directorate of Economics and Statistics, “Indian Agriculture in Brief, 11th ed.. bSource: FAO
report on the 1960 World Census of Agriculture; “Included in previous size class; dSource: National
Statistical Office, Statistical Yearbook, Thailand No. 29, 197071, "Source: Bureau of Census and
Statistics, 1960 Coensus of Agriculture,
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Arpesoiy L continued

e T T e e e ———
Phitippines india Indoresia Malaysia Thailand
Cumulative °; —— ——— —_— - T —_—
of holdings Survay FAQD Survey FAGC Surve Fa Sarvey FAQ Survey FAQ
data data data data data data

30 77 57 74 54 75 5¢

25 886 74 B4 63 g5 &1

160 100 100 100 100 160 SV
Ginu coeticient 0.23 0.48 C.35 G.54 032 JEg

S A aleulation of Laren, wirseand Gini ratjo of concentration, farm size, and mumber of holdings, Pedapulieru, Andhra
Pradesh. Ingiy.

“odistn- Cumutative o distr- Cumulative
bution of P distri- Lution of °5 distri- R4S SR
Farm size No. of fats]) bution of Aggregate bution of X -1 Vo3 YO xyy Ly XY - )
tha) hofcxngs holdings 20y aggregate
M) X area (vy)
0.3 or less 7 4 0 C ot 0 ] d
031 — 049 A 7 §73 H 1 4 O < 0 4
05—0g9 17 16 874 1 2 7 b 12 16 -2
10—19 a2 39 43.70 5 7 16 2 112 78 k=
20-—23 37 59 87 41 0 17 39 7 663 413 28D
30—239 1 65 34.96 4 21 59 17 1238 1105 ERS)
40—~ a5 i5 73 6118 7 28 65 pal 1820 1532 287
50—939 26 87 192 32 22 50 73 28 3650 2438 24
1C0 & aver 24 100 437.05 50 100 87 50 8700 2000 3700
Total 185 100 87350 100 100 100 8621

“Ginirato R g, N X o Xy . gy
g
172 (5621,
R - P N TR
5000
“Less than 155,

(LR RN [FRNNIPY VO LN ALy

1

STONVID A0 HEN

01
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A N Distribution of owncrship holdings panhed by Gini coetlicient for selected

farm villages tn Asin, ?

Camutative ot farm area al cunnalative e ol holdings

Location Oun 10 20 30 A L0 QA 700 By G004 TGO
coefficient
frndia

Andbra Pradesh
Podapulieru H6 1 3 [N 1 ¢ N SR B TR R 1 Y S A (O 3 1
Qrissa
Kandarpur a2 3 & 1 18 24 33 34wy 5 8BY 100
Kaorpada R 3 [OOSR SURN 15 B A SO 13} 100

Ielonesi

Contral Java

Nganjat .34 2 b 10 172y 33 a4 wdoun 8 1O
West Java
Cidahu 36 2 5 N 14 20 J900 300 4wl 72 Rj 00
Maliaysii
Keantan
Salor 24 3 8 % 23 30 40 %0 6% B0 85 100
Meranti 27 3 B3] 14 21 30 33 H0 681 HO O 8y o0
Traand
Suphan Bun
Ra: Rot 18 4 10 16 % 33 sy Gy B a6 oo
Nong Sarai 24 4 10 6 2 33 A L1 b3 e BY 0
Sa Krachom 25 3 7 14 s 30 ae  uh 63 1% Hy 100
Ehilgpirnes

Nueva Eaija

San Nicolas 13 3010 @ 2 3h  dh% 570 69 B3 90 100
Maiimba 20 5 b W 260 25 4% 55 en B0 W 160
Mahipon A7 L b L N R Y 1 13 BY 100
Leyte
Marcos .38 2 S0 22 a4y 53 1 WY 1060
Canipa 27 4 9 14 Y0 Yy 3R 49 83 Iy HY 1060
Tab-ang 43 2 ! g 13 LA I L A 100
Davao
Baynte Nuvebe 2 3 5 W21 un 39 L0 60 BO Y 160
Sinayswan 38 K V) O b Rt 1) 1 TV L I A 14191
Cotabato
Bulucaon 5 4 S 18 U8 47 47 sy G Bs 90 0o
Mean 3 8 11 128 36 47 60 7686 0
Intha
Uttar Pradesh
Ohanpur-Vijaypur .28 3 T3 200 27 3% a4 57 1% HYy 100
Mysore
Gajanur .38 4 6 11 1724 33 43 655 71 HY 100
Hosahally .34 2 6 11130 26 44 ES 69 B3 490 100
Ashnknagar 27 3 8 1% 22 30 40 W1 61 1y 86 100
Indunesia
East Java
Sidomulyo 25 4 10 17 24 30 40 51 62 8O BY 100
Central Java
Pluneng 25 4 9 1523 37 a2 %1 62 17 86 100
Kahuman .30 3 6 10 17 25 35 47 62 79 &8 100

fcontinued on opposite page)
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Location

Cotahato
Capayuran
Cat.pangi
Maluao

Mean

Wilues are cumulanive U, f
Lotens curves af by villaan. Fann o0 Qg differgne

Arprstny O
in the wet seison,

Village
country

Pedapuiery, India
Maluao, Philinpties
Tab-ang, Philippines
Barain, Indig

Tarna. India

Marcos, Philippinas
Sin.‘lyﬂwan, Philippines
Giyanur, Indig

Cidahu, Indonnsig
Ngangat, Indonegi

H()S{Ih(i”y‘ India
Kandarprr, Indig
Kotpada, India
Kahuman, Indonesia
B. Nuwebe, Phili;pines
Meranti, w Malaysia
Canipa, Philippines
Ashoknagar, India

Sa Krachom, Thatand
Bulucaon, Phitippineg

Pluneng, thdones,
Sutomulyq, Indongsry
Nong Satar, Thailung
Salor, W, Malaysia
Capayuran, Phitippmaey
Cubpangi, Philippines
Malimba, Philippinges
Rai Rot, Thaland
Mahipon, Philippnnes
San Nicolas, Philippines

Peveent of furms 4
MAsim rice villages.

EOUIEY IMILIC A 1ONS O

Cumutative

Gini
coefficient 10
22 4
22 5
46 3

G
Gy

0.56
0 46
0.43
0.43
04y
0.38
0.348
0.34
0 3¢
034

)
G.y2
032
030
028
0.2
0.27
0.27
0.2%

0.25

<
8]
o«

025
0.24
0.24
0.22
022
0.20
0.18
0.17
0.13

porting asail

200 30 ao
Philippines

10 16 24

LRI P

61 g

B 14

AT areas at specite urnalative o,
for each villigge

Av
YeR
uf tarmyg
(ha)

Group |
4.7

24
1.2
]

L S

1
1e
<
7
)

[ NN

oo

Group 11

a4l
0.6
06
0.6

Group 1)

0%
05
78
09
14
3.9
31
7.0
38
25

of tarm i ar cumy

h0

33
BD)
20
M

obhoty

Fr

Small

67
18
100
83

4]
34

8

o

22

27
92
50

60 70
ar 54
A4 54
28 gy
38 4y

fative 2, of

80 g0
6’ Bl
by B2
a4 o
61 76
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95

84

haldings

a7

100

100
100

Imgs iterpetateg framandividugl

ttilizer

Large

26
35

27
62

12

54

14
77
28
100
25

abilits uf fertilizer o credit as

Credit
Smali Large
18 3
64 a7
7 0
100 81
65 50
38 12
0 A
10 12
14 5
13 22
29 30
29 18
47 LA
36 20
8 22
35 3¢
29 48
kil 37
64 50
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Arprspin P Pereent of farms reporting increase in prolit from vice and lesel of living, 30

Asian villages ranked by Gini coefliciens.

AN Farms seporting increase o {V)
of farms Profit fiom riee Level of living

Village: STH hat . . e e e e
country coelfcient Smalt Large Small Large

Group !
Pedapuliera, India 056 47 18 50 0 31
Maluao, Phibippines 046 29 88 75 81 90
Tab-ang, Phdippines 0a3 12 54 56 30 32
Barain, India 0.43 12 69 81 31 65
Tarna, India 0.42 1.2 a1 85 57 85
Marcos, Phiippines 038 1.5 n4 39 31 52
Sinayawan, Philippines 038 2.2 17 47 9 40
Gajanur, India .38 2.4 9 83 N 100
Cidahu, Indonesia 0.36 0.5 57 68 45 44
Nganjat, indonesia 0.34 0.5 643 61 36 37

Group Il
Hosahally, India c 34 4. 100 83 100 94
Kandarpur, India 032 0.6 63 84 37 56
Korpada, india 0.32 06 87 7 48 52
Kahuman, Indonesia 0.30 0.6 90 100 80 74
B. Nuwebe, Philipgines 020 17 27 38 a0 40
Meranti, W. Malaysia 027 1.0 H1 23 40 15
Canipa, Philippines 027 17 72 70 43 48
Ashcknagar, India 027 2.8 60 75 100 100
Sa Krachom, Thailand 0.25 7.8 18 5% 23 36
Bulucaon, Philippines 0.2% 2.0 55 83 64 79

Group Il
Pluneng, Indonesia 0,25 0.5 95 100 86 96
Sidomulyo, indonesis 0.25 05 24 76 76 82
tong Saran, Thadandd 0.24 7.8 48 75 39 68
Salor, W. Malaysin 024 0.9 83 83 80 75
Capavuran, Philippites 022 1.9 100 8% 100 95
Cabpangi, Philippinu:s 0.22 39 55 50 59 38
Malimba, Philippines 0.20 3.1 58 58 42 50
Rai Rot, Thailand 0.18 70 68 35 62 39
Mahipon, Phitippines 0.17 38 71 80 74 77

San Nicolas, Philippinss 0.13 2.5 94 92 an 92



PAIT 2,

SPECIAL REPORTS
FROM
THE VILL AGES



.‘-\;r
ut M

e ‘r

! ﬁc-«_,',
i-.a::
o

'r‘\

\ih

s 1*4 m.J.

P

U
f

?i:fs’i;

LA




12 CHANGES IN RICE FARMING N SELECTED AREAS OF ASIA

CConterence of Agricultural Economists held at Minsk ' The authors attribuge
the low response of rice farmers to the new technology, compared with that ol
wheat growers, 1o the relatively unfavorable SCLof environmental conditions
facing rice, Rice is subject to floods and dronahts, to high humidity during 1h .
M growing season. and to more severe attacks by pests and diszases, This
observation led o g cecognition of complementarity Yetween Infrastructu
and investments in research, and development of ne v varietics, There is also 4
Srowing skepticism of the assumiption that primary emphasis on research aned
development could provide a relatively INEXpensive route to rapid growth of
agriculture in developing cconomies, * Institutional changes. 100, which were
considered of only marginal importance when the experience with the use of
technology on farmers' fields was still limited, are now 2IVEN & more promine it
place by cconomists und policy makers,* Barker and Mangahas, howeyer.
underplayed the importance of institutions as critical o growth. To quote
them:

“The effect of owner operatorship is generally productive but rather sl
From the view point of land reform. it dppears that the transfer from shirg
lenancy to owner-operatorship per se is of lesser importance than such otheq
aspecets ot the reform Programme as irrigation and extension system to the
tenant. Farm size was found to have a very small effect, supporting the
conteation that no minimum larm size is neeessary for new varicties to be
ceonomically acceprable,

Fheir conclusions are based on - study of the response of sample of farmers
i the Philippines, and quite obviously, even the authors will not hold them
applicable to al) dgrocconomic situations, It is also IMportant 1o recognize that
the nolicy implication., they have drawn have validity, even in the Philippine
context, only under the assumption that in the absence ofland reform, 4 more
adverse distribution of incomes will not tumn N0 a constraint on growth,
Therefore, the tesponses ot different size and tenure EFOUps o new technolopy
and its economic and social effects need to bo examined for well-defined
dgroceonomie situations.

~ Randolph Barker and Mahar Mangahas, “Environmentaland ¢ Mher Eactors Influencinge the Performin ce
ot New Iigh Yielding Varicties of Whent and Rice in AN Policles. Plails and Management fisr
Agricalnira, Developmens, Papers: and Reporss, Fourteenth Internitional Con nce  of CApgricltnral
Economists, Oxford, L9TL ppe w97=410: nlsh I OO Pty Expericnce of Avriciliiral Dovelopment iy
Developing Cotintries of Asia and the Soitheast Since World War t1(The Tnidian SOV oF Aprrealiur]
Economics, Bombay, Qctober 1972), pni 2252334

UG Hsieh and VoW Ruttin, | nyironmental, Technological and Institutional Factors in the ( Howth ol
Rice Production Philippines, Tnaifand andiTaiwan, ™ Food Research Instire Stucties, Vol 7. No d1u67)

Ehe Biternture on his ASPCCLIS ginte farge, The most PSS TOnRIC DUvoe e Istitutional changes in Indin i
Walri Adeiinshy . See Wolp | adejinsky, “lranies of Indin's Green Revolution 1 i ARt i Amieridan
Chidrively Ky Vi, Vol 48] No d (July 1 97n), PRCTAS=T680 See NG (& I',nlh.u-.;r.llis_-. v Creeds Revalution arnid
Weaker Secinns (i herand Co, Bombay, 1971}

© Barker s AL NS, op, i, PesUS Secalso 1) K Mukherjee, " The HYN Programme A artables Thi,
MUt Eeononi antd Polical Weekly Vol 5. No P (Murch 28, 19709 PIUALS= A2 M UKhe i igued on
e Bsis ol b 1 O ARt thiT 1er aney LE ot o variable that matiees for ndoptior of new technolog
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I CHANGES IN RICE FARMING IN SELECTED ARIZAS OF ASIA

Fhe proportion alfected by changes in ares operated s far more sienificant
Around 40% of the cultivators reported changes i size: the number reporting
upward movement was the same as the reporung downward movement. ‘e
downward movements were concentrated in the bottom and top groups. The
preture became much clearer when cultivitors reporting changes in size were
ientified by tenure groups. T'he majority of those reporting changes in size
were tenants. One coneludes that behind the dpparent stability there is consid
crable Aux caused mainly by shifts in arca under tenani Vo SUEEesting insecunty
ol tenure

I'he stability in the distribution of ownership of land is seen in the number of

sale and purchase transactions as well as in the areq involved in these transa
tions over the 7-year period. There were only 8 buyers and 12 sellers, The aren
reported purchased was only 10 ha and more than half of it was bought by
members of the group cultivating 6 ha and more. The sile recorded by small
cultivators was also insignificant, ¢ ompared with the small, the big farmers had
more sales. But purchase transactions showed little evidence of gains by small
owners, even though threats of very low government-imposed ceilifips in
hectarage had existed for some time. Thus. past trends do not show that the
operation of the land market will ¢nsure a shift of land ownership even
gradually to the small cultivators at any signthicant rate. At best, threats of o
very low land ceiling had the effect of freczing the distribution of landed wealth
at the pretechnology position,

Does the lease market at least facilitate a shift of control over land to small
cultivators? It does, if the big owners are found to lease out, and the resulting
distribution of operated arca is much less uneven thanas the distribution of
owned arca. The majority of the big owners do operate their lands, and pure
rentiers are much more common among the small owners than among the big
Only & minority of the big owners lease out. and only in part. Although the
lease market enables the landless 1o gain control over land. 1ts effect ona wider
diffusion of land among rural residents is not significant. The cultivators amony
the rural residents form a minority, 42% . and the substantial Majority among
the rest are landless laborers.

In understanding the agrarian structure of an Indian village, caste, which
may be less important in other situations, must he considered. Ownership and
controlofland by a caste group that does not inter marry with members of othes
Giste groups, even within the same cconomic stratum. SUpCrimpose
cconomic incquality over social inequality, and make Inequality more intolera-
ble. For this reason, diffusion of control over land between different caste
groups becomes relevant, The “dominant™ caste in the village is Kshatriyi,
since it controls a substantial proportion of village land.'* When the size of the
lcased-in arca is identified by the caste of the tenant, the bipger tenants are
lound to be drawn more from the Kshatriya community than from othes

o an exposition of the concept ol “dominant vaste. " see MONC Stimvas, The Social System of i Muysion
Village, " in M. Marnon {ed), Villiee bdia Miedies in the Linde Communiiy (7he Univ . of Chi apo Press, 1H55)
m 15






120) CHANGES IN RICE FARMING IN SELECTED A RE AS OF ASIA

are revised upward, and the rental market does not automatically ensure the
benefits of technology to the tenant. Decision making also shifts more and
more 1o the landlord. He decides on the viricty to be grown, supplics a i jor
part of the capital for nontraditional inputs, and provides the finances 1o the
tenant. ‘The tenant becomes indistinguishable from a permanent {arm servant,
and the tenancy system is nothing but a convenient arrangement Lnder which o
big owner who leases out in part relieves himself of the burdens of labor
management while performing the major entreprencurial functions, The new
role played by the landowner is in a very large measure attributable 1o changes
i technology, and this provides an explanation for the observed similarity in
the level of inputs as well as in vields between owner and tenant groups.

Rents paid per heetare were studied for cach season and within cach season
tor TV and MV separately. Rents paid for MV in rabi were more than double
the rents paid for the TV, Even in Kharif rents paid for MV were higher, The
rent paid with share rents was found 1o exceed that for fixed in kind. It
allowance is made for the expenses shared between landowner and tenant, the
landlord’s pain in total produce under the two arrangementsissimilar. For local
varietics inrabi, pure tenants averaged ayield of 2.7 tthaand arent of 1 41, For
MV the yield was 5.7 t/ha and the rent was 3.7t By making the shift. the tenant
produced 3 t/ha more and paid 2.3 tin rent. thus gaining (.7 t. Even after
making allowances for additional cash costs, the tenant s a gainer. But if
relative shares are examined, more than three-fourths of the additional pro-
duce goes to the landowner. and only one-fourth to the tenant. making the
relative distribution of income much more uneven,

Credit market. The lease market cannot be expected to operate in favor of
tenants in a land-scarce. labor-surplus cconomy. But we could expect the
Institutional credit agencies. set up mainly 10 promote the interest of the
weaker sections, o act in their favor. The Village has a cooperative credit
society, which by business standards is tunctioning well. The volume of its
business has increased considerably since 1965/66. Credit reportedly received
from institutions was studied by size and tenure. What comes out prominently
is that the big farmers had more than their share of institutional credit, consid-
cring totalnumber of cultivators and area. The pure tenants, who accounted for
34% of the cultivators and 17% of the area operated, pot almost nothing from
stitutional sources. Among the owner groups the owner-cume-renziers whose
average size of holdings was much more than that of others got far more credit
than their proportion of the total dreda seems Lo warrant,

The results should not be surprising. Power within the cooperatives s
wielded by the dominant ciste group, and in it, the big-farmer group, The
power within the panchayat is also wielded by the same group, The argument
runs that it is risky for the institutions (o lend to tenants who can offer no
security. The landowner could obtain the loan and passiton to his tenant, The
small owner is not considered o good credit risk. !

Credit was used by 59% of the MV Kharif growers, 78% of the Kharf TV
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Table 5. Percentage of cultivators to total in the group reporting various inputs as constraints to

growth, by size group, Pedapulieru, India, 197172
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124 CHARGESIN RICE FARMING IN SELECTED AREAS OF ASIA

ments lor each crop might increase as 4 consequence of the shift to MV, The
firstresult is not automatic, bu depends upon the davailability of water, In the
village under examination, water is regulited by the public canal svstem and is
beyond the farmers’ control. By tapping groundwater resources, asecond crop
could be grown even when carnal wateris notsupplied, but in thiss ilage no such
attemptLas been made even by the big farmers, Henee. increased employment
18 possible only with the second effeet — increased Tabor requirements, We
have not collected quantitative data relating 1o this. but we could envision the
sttuation from the survey data,!7

Human labor input: man-days/ha 1968/69. both Family
and hired — West Godavari District

Participant local Participant MV
Kharif 136 164
ralbi 19] 22()

Labor inputs were more for high yielding varicties — 20¢; more in kharif,
and@around 16% inrabi. But the Impact of thisl'iwmm\cr.‘iilcmpln_\ ment level
depends upon the extent of the increase in MV area, Only 23% of the area in
Khartf and rabi together has shifted to MV, and benefits of emplovment via
changes in technology are confined to *his fraction of the area. No more thin
4% Increase in overall cmployment could be attributed to d shift to MV,

Will the beneficial effects of shift to MV continue in the absence of an
Inerease in intensity of cr pping? The answer depends upon the nature of the
technology, There are cight four-wheeled tractors in the village: seven of them
wereintroduced before 1964/65, Threshing and puddling by tractor were quite
commoneven on small farms before 1865/66.1n 1971/72 tractors were almost
universally used for those two operations. Less than half of the farmers miin-
tain plow cattle. Tractors are used lor transportation, They have affected the
number of permanent farm servants. Their adverse effect on casual labor is
reported to be only marginal, but one cannotbe too sure, Due to the absence of
anetwork of effective repair service, big farmers continue to maintain plow
cattle and rely on labor power. But wien an effective repaicservice is built up,
adverse effects dare bound to be felt by labor unless intensity of crapping or i
shift to labor-intensive Crops accompanices the use of tractors.

Qualitative data relating 1o changes in profit from rice cultivation and
changes in level of hving confirm that the proportion of houscholds reporting
INCIreases in profits from rice cultivation is greater among big cultivators and
owners (Table 8, 9). The evidence in thisy tlage sugposts that given an unequal
distribution of land. the new technology sharpens mequalities and makes

Forderals of cost structure hased on this suney, see (G, Parthisieathy and D. S, Prasad. “Scasons\Wise
Proeress of High y welding Marictes in Andhra Praddesh. Role of Economic Mariable™, Economic and Political
Weeklv: Vol fy, N, 3 (Sept 25, [v7] 17 PRA LT AT22
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obnew weehnalooy is notsienithcans at levels below 4 hi, Noy IS any sienificant

ASSOCHITTON Observed between dadoption of MV andd ownerthip

Fhe most striking result of the Observittions is the SEMNGAnt assocition
hetweei' size and M\ adoption in both wet und dry seasons when the data are
analyvzed by classityving cultivators into ErOups tarming less than 4 ha and those
arming more than 4 ha. I'his Implies & Stronpe; FeSpanseito new 1echnology by
farmers with adequate investable surplus, :

3. The inverse relationship between size and: productivity faund in Fiarm
management studies of the pretechnoloey period is not appirent, implyine thi
with the growing importiance of nontradition) mpurx"_[ﬂ_;:_- small farmer has lost
his traditional advantioe. But no firm positive relationship is apparent

Phe study of social and ceonome impict of new technology revealed the
tollowimng:

Lo TThereas no evidence of cither reduced orincreased concentration of land
ownership, The 1 chinalogy e Iped to tghten the arprot the hig farmer on
ruralieconomy.

2. The lease market, rental market, creditmarket, and Imput market do not
operten the mterest of the poorersectors. Although there is no firm ey idence
ol duterioration in the living standards of small larmers. small tenants, and
labor, the relutive distribution of incomes dppedrs to have worsened.

3. The effect of technology is more on cmployment than on real Wazes, But
big-farm ceonomytends 1o foster capital-intensive technology and that might
nulhty the cmplovment offects. Fhe rew technolosy is not tallowed: by n
ICrease mntensity of crapping and. therefore, beneficial clieats on employ
ment are limited
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The relation of farm size

1o production, land tenure,
marketing, and social structure -
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A\NDOWNERSHIT

Size of landholdings and categories of landownership. 1o un

situation and problems of leration should b
ol Andownership. The oy i the vill: impled
hrst (lable 1)

I'he primary form of agriculture 1s Hvation. B
15 available throughout the year, the r tields pl 0mpor

! ) Lmcome 1 th iy

[he landownership patter taarly complex (‘Tabl ). st
made among the ownerships of rice ficld and home [ot tog
Il field onlv, house on another lan 1 nd nor i

nh e Kastnanan

Iabl shows t ich sample villa the peoy vl [
outnumbered by 1 i In Nganjat 136 persons ar net

i luner 16T h Who OWnN 1o | field numl

1971/72

in selected villages in Central Java, Indonesin

Table 1. Land use

Table 2. Distribution of land ownership in selected villages in Central Java, Indan
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Table 3 Cvinership of rign fields (ha) in selected villages in Cantral Java, Indonesia, 1671/72

AT T Village aofficintg Criven by Uwnied tey
AU ety salariog kasunanan commuon villagars Tatal
thayg
Nahnjal ] b5 26 07 a4
Kilirmin 2377 10,1 44 1288 1620
Hiunieng iefi 9.2 (11] 80,2 9.2

Tablud  Avery Ausize ol rice liold ownerd by common vill dgers [persons owning rice Helds and hame lot,
andrice fields only), by villa gu officials, and by villagers who ottained land from the kasiinatinn, Cantral
Tavh, Indonesin, 1971/ 79

Average size of rvice fiold (ha)

T Cammeorn Vil Village oticialy Villagers who abisined land
friuem thi principality

.'.-J.,_-I.,r 0.4 1.2 0
Kahurman .5 1:3 0.4
Pluning (.1 19 0

villages s also considered. the prcture will be ¢learer. In Nginjat the rate is

Voo and in Kahuman, 229 In Pluneng fio reliable dita can he obtained.
With such & fapid growthn [ pulation there is an ine reasing tendency towird
landlessness; thus the dependence of the Jandless. on their Tandowners s
Increased

Here another aspect should be considered. Interms of rice hield ownership.
the sttuation in the sumple villages is shown in Tablé 3.

Fables 2and 3 indicate that in Nuanjat only 136 [u-‘:mn-\_h.'n CLheir own rice
nelds (30.7 ha); in Kahuman 285 persons own 1298 ha: and in Pluneng 160
persons own 80,2 ha CThe dveriage size ot owned rice fields is 0.4 ha in Npginjat,
055 it in Kahuman, and (.5 in Pluneng (‘Table 4),

Beside nice fields owrid by common villagers there are also rice helds owned
by the village from which money to finance collective actvities can be carmed
There are also rice fields piven by the Kaswnanan (principality), In Kahuman
Lour persons cultivate 3.4 ha, or an average of 0.9 cachi In Nganjat. 2.6 ha of
this type ol rice field is used by the village because the holder cannot be found.
Ehis particular type of ride field cannot be inherited,

Finally there are plots of village rice fields granted to the village officials in
liew ol sialaries. In Npanjat, B.6 haof village rice fields w aspiven to seven village
otherlssin Kahuman, 10,1 ha was given to cights and in Pluneng, 9.2 hit wits
HIVEN 1o seven,

A clear compatison can be made between the size of rice fields owned by
common larmers (both owncrs of rice field and home lot.and of rice ficld only)
and thist operated by the village officials and holders of rice fields piven by the
Kastnanan (‘Table 4,



Table 5 I

Average size ol rice lelds owned by comman villagers and sample farmers, nnd average siz
of rice flields operated by sample farmers in Central Java, Indonesin, 1971/72

! ot
Wl it
Lo summarize and ther plain the datia i Table 4
JAISTTY felds granted 1o th Hig ficial | |
I ind thi imes the size of that owned by imon villiapers (| I
I held and hot loat ther, and of 1 held anly)
In Kah tl I ize of rice helds'pranted the prii |
than on i nall times that 1'by t I
Flots ol r helds given 1o tl J TR NIEL he best in
i v 1110 ir b"'! |
| ;l I hele swried 1 1 ' n b I ' i
JHOLs N tor lterent bloct i Kahumiar nd Plu I | 1t
1§ I block
Ihe greater size ol field I I i nd by hol I
I 1N Kasunanar | | 1] 1 ' ¥ il b t i
Farm size, D ) birm ) I from th lirm
| N planting m I ret (MV) st I A { ]
1L Il |‘.J! AT I et 1 i1 s hold wild i i
reing 1 rious torms of wnure, wner, sl [ ot
ion obsharecrong ind ind tarm laborer. 'Th ik ‘
; 1)t wan, and 66 in Plunce Il imple aat I P e
it data fr tre village ((1abl
Itis obvious that farm size in the vill impledis permanently restricted |
oundd 1, The apphication ol rice technology is pre ne. bt
' Ze00s restneted b s interestng to hat 1s hippening in practic
CONSEOUENC
-
We ha h nin nthe I [ [ 1nih 11!
Hag farim size i ry-small. ‘Thi Hon praclic
nd-tenure systems, marketing practice HE othicial
it the villapes, A discussion of thi o th
(1 follow
Production practices. Asacon cguence of small tarmsize, the farm I
If":i""’l»['f'i'-‘l'r';---""-'.'r'| el th IVETapge y "j; raccta 1s hieh (] )
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Table 6 Farm size and yield in sulected

villages in Central Java, Indonesia, 1971/72

AV operaled Av. yield (t/ha) Ay, yield (1 haolding
£]¥ fiarm size Iwet Stalked paddy) wet stalked paddy)
ha)

Nganja

Foanerease production, tWo steps can be taken. First expand the rice
tarmers as individuals

this ¢cin be done through leas
rice land (compire sceond

area. Foi
g or sharecropping more
and third colu.ns of Table 5). But tor the village as
L whole, expanding the rice drea is impossible (‘Table 1)

Ihe second way of mereasing production

IS by increasing the yield per
nectare, That ¢ an be

achieved through ropintensification efforts, including the

use ot MV, chemical fertilizers and pesticides. and improvement of farm

practices and of the dirrigation system But because |
possible inerease in total production is also limited,

Fhe short growth duration of MV and the

throughout the year encous

arm size 15 limited, the

avatlability of irrigation water
age the farmers 1o 1y e wis Sotincreasing vield,
only tor cach unit of ri
An effort has been made 1o Incre
by applying r}h.';h'f:n{u’rf SVSTem

Fhrough pendian, the farmers us
for thi

Ihiey havi mianaged toinerease the vield not

Jedrca, but
Or each unit of tim:

ase the cropping

ITCRNIY
¢ asmall part of the rice field as 4 Seedbed
elore the first crop is harvested. The
preparcd ammediately after harvest

NEXL rice crop, even | land is
Fhe farmer can get five rice Crops in 2
s nstead of two rice Crops per

Various systems of land tenure, Before further discussion of land tenure, itis
worth noting that on the average 72.6% of the armers operate

o in Kahuman, and 71,20 in Pluneng), The rest are

and farmers who lease o sharecrop in addition to Working
therr own land. The amount of Jand leased or sh
relatively small,

I\ LIItT

their own farms

i

(BU% m Npanjat, 66,7

lenants. landless

arccropped in the sample i«
and third columns, Table 5).

R

about 0.1 ha (Compare second
In the three villages. land tenure can |

e classified into leasing or re nting,
shiarecropping. and

anothersystem which is 4 combination of the two

I.L'.l\lrl_‘,:
between farmers is usually for more

thim one cropping scason. For
periods, the rental for cach Cropping st

LLoppmgsseasons s less than twice the
addition. the price also de
between the ownes

longer
ason Is lowered, ¢.g. the price for 10

Price for hve cropping seasons, In
pends on the condition of the land. the rel
and the enant. and the urg
money. The agreement usy

iationship
ency of the owner's need for
ally provides that the owner will pay the land

HAY
Lhe prettikan temoas explained n filly an T he International Rice Rescarch Institut
hingp H"or fdreminge i lectid wreu Febsia (Los I3 pines, I9TS) n 183
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and obligates the tenant to give a certain amount of paddy to the owner at
harvesttime. The amountis not seen as ashare of the vield: it IS given mercely (o
show the tenant’s respect for the owner, If the lease is for more than 10
cropping seasons, the agreement must be made before the villaee chicf or the
village officials. Some farmers, however, refuse to do so (even thoush they
Know that it is for their own securtty) because that will oblige them to give o
certain pereentage ot the rental price to the village

some villages in the Klaten Regency. including Kahuman and Pluncng. hive
been chosen by the PNP Tembakau (The State's Pluntation Enterprise in
[obacco) to be planted with tobacco. The order is given throweh Pemerinali
Daerah (the local goveinment) to the villages. The arca planted with tobiaceo
covers about 309 of the rice area in cach village. This means that the farmers
have to use about S0% of their operating arca for the PNP Tembakan. For a
period of 7 months, PNP Tembakau gives them a rental of US$157 for cach
hectare, !

Thereare three distinet forms of sharecropping: maro, mertelu, and mrapat.

Muaro literally means *to divide into two equal parts.™ In this system, the
tenant bears the cost of all the inputs — sced., fertilizer. and labor cost — and
the owner pays the tax. Each gets half of the vield, A tually, the system occurs
0 \ly under special circumstances. for example between father and son, be
1y ¢en brothers, or between the village and the heads of neighborhood councils
(Wanra or Ketwa R K.) who are allowed to cultivit, the village rice field as
reward tor their service to the village, In the last instance, half of the vield pocs
to the village and is used for financing village needs (building roads or < hools
cte.). In some cases. brothers may inherit « prece ol land, but because it is so
small, they find that it is not practical to divide it further. T hey register the land
collectively, One of them cultivates the land under the maro systems he take:
half the yield and the other brothers together get the other half

Mertelu, which means “to divide into three cqual piarts.” is more common
than maro. The tenant bears the cost of all the inputs (except the tax) and gets
one-third of the harvest, The other two-thirds £oces to the owner. The system
oceurs between common farmers and also in village rice fields cultivated by

common farmers.

W D i used
\ ha { Nt
I | ill i iy inwhict
the yield pe v
Revenin $374
C st d lubor 15,004
Inputs 27313
4311
Uinpaid labor 2160
T'ovta s - e nHd 0O
Firmer's mcami L21000)8
The data show that farmers experience a loss 0f $53.05 due 1o 1ol cen planting: The result conbirms farmer's

compliints — s expressed 10 s — apainst the tse of their rice field Tor wbacco planting
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As the need for more rice land becomes greater, the position of the liind-
awners alsor becames stronger, f'u:m:qllunll). the  tenure Arrangemen|
heconies more bencheialto the owner. This i shown insmrapar, 10 i 1de into
four equal parts. This system has become the Most common in (he Villiges,
Ehe tenant provides only labor 1o cultiae the land. and nonlabor INPULS ire
purchased by the owner. At hirvest time, the tenant. whoacts more 48 u con.
tracted Barm laborer. £Cts only onc-fourth of the vield,

Another SVSLen, srapio, Is officially forbidden by (he agranan law because it
weakens the tenant's Position. But because the need for land Keeps Increasing,
the system can still he found in the villages. The tenant has to give o certain
amountol money in advance. called sromo. o getaright to cultivate the land,
The amount of moncy, which is determined in andgreement, depends on the
Ume ol payment and on the NpULs 10 be provided by the tenant, Usually, the
tenant’s share is half of the vield. but it can be modified dccording 1o the
dreangement.

1o Carify the SYstems mentioned above. un Hlustration based on a4 patok
(012 hat of rice ficld) planted with Radjalele Variety in the Village of Neanjat is
presented below. From thiatpatok it was estimated that 7 quintals (] quinty =
H00 kg) of wet stalked paddy was harvesied under the wbasan systemi It wis
sold for US$33.73. The Costper patok was as follow §:

ILab H
Paid USS3.46
Unpaid 2.00)
Sced (.57
Eertilizer
Blreg 1,44
EINE (.30
Insecticive 0124

Total LIS$8.67

Under the first three SVStems of sh:nrcrupping. the returns vary according to
the share of the revenue: once-half. one-third. orone-tourth (Table 7). Under
the system of sromo. there are variations depending on the agreement related
to the inputs and sromo. It the inputs are purchased by the wenant. sromo i
smalls but if the owner has Lo purchase the inputs, sromo 1S high,

A Comparison dmong maro, mertedu, mrapat, and sromo shows 1hat under
maro the teniants pet higher incomes (Table 7). This explains Why niaro s
limited 1o relatives, As the number of farm laborers has increased, it is now
Mare common 1o find Mrapar i the sample villages. Under this svstem. the
owner.employs farm laborers in the cheapest way,

Even though srome gives the tenants higher income than cither mertely or
mrapat, itis rarely practiced in the Villages. Since cash is limited among the
tenants the sromo, which has to be paid in advance, js felt to be a burden.
Furthermore, the risk s 4lso greater, espectally if the crop fails,
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Table 7. Returns to tenants” (USS) under various t
1971/72

enancy agreements in Central Java, Indonesis

R 1le Hired puts Hi | t Unoaic it
Ty { ¢ i t I [
t INCY arrangement noor
‘ H i i
1# af 2 6.0 ) \
: 1.4¢ t [} 3 {
4 at 1f .97 (31 1
[ dF i 1€ ). f ] f 4
6.87 3.4 ) vy ] 4K ] [ 4,79
73 1 £ 11 ¢ b i
ASSLIMI i viald of I r 1 e ’ 175}
1 Jay tals paddy ok | i
neo Il rs42 ]
3 1 53 T th 4
t ] Inp 1

o complete the picture. the size of inc
worth noting here, Tenants get hicher ing
LTopping ( Fable 7) Ihat 15 why they Pre Ic
ahl

Bawon system and market praclice. As
not directly to consumers but through mar
farmers is through the middleman (teneku
the farmer's house or from the rice fiele
collecting paddy from rice fields is called
Known as rebasan

In the sample villages. it seems that the re

ome under a leasing arrangement i

ome under leasing than under shire

Lrice proaucer, the farmer sells rice
Reting institutions. The contact with
{ak) who ollects paddy, either from
LA middleman who specializes in
| B} pencbas, and thi Lransaction s

e of the penebas is quite important

For example. 51 farmers out of the 60 in Naanjat sold part of their harvest. Of

that number, 47 sold it through the tebasan

[1this phenomenon is analyzed more deeply, the basie reasons b

ObyVIoUS

In most villages the people stll live in
sociocultural ties. Included damong these
patron-client relationships, both of which
process. Reciprocity says that the farmer h:
crop: on the other hand, he has an obhgat

bawwon (harvester's shdre) to those who h

system for practical conside ratins

COM

a subsistence economy with strong
LIES dare patterns of reciprocity and
are shown clearly in the hirvestine
tsaright o gethelpin harvestng his
100 10 give a reward i the lorm ol
elp him,

S Therehayan transaction was re ported around T Ve emphasi n
YNt wits ma Wt on the selling af standing rice 1 of 18 Bused o o [twi
althe tme that rebasun becurr especially in Batang. 1 b
1 Nal K Demak, Pat anesand Tema e The transaction also existed

tnd East Java f(.-. ders who want
Madoera) (Martinus Nijhoff's(
L

engka) Penebas'', Cakrawala Majalah Penen

v through the Aduwrechithunidet 11

1300 154=156 8 sa Jahin

fan Social [ixNovember-Diecembey 1074) e
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Fhe farmer is seen a4 patron of relatives and close neighbors He feels thy
he s tulfilling his abligation us patron by IVolving them in the h
Process |(x'f.‘rr1\c'a:nuirlw-u.

villages

arvesting

= neighbors pet more than the common share in the

In the Lransition Iron; subsistenee

becomey more commereial.
tonships still cxist, |

Leonomy 1o P

casant cconomy
even though 1

production
litional practices

and socil reli.

armers are fn,-_'_'irming_- Lo reahze that e Iprocity andl

patron-client relationships in he harvesting Process are a burden The

| ceonomic disadvana e they suffer is not worth the sociul presuge they pet, By
| they cannog SIMpIY avoid (he

SYSTem i‘L'i.'.'lliv..'

soctocultural ties stll have
--].'l'illl.'iil g peisg

inl CConomy
Ihe only Way to get rid of the burden is 1o avoid involvement in the
Uselt In tebasan the

PIOCEsS is managed by the
Anrestrict the numbeg O harvesters and wi
Out concern for SO

hitry CSHNg process hiry CSting
renehas, who e

10 21ve equil bawon
o them, with

Fhus, the larmers ool

al J'L‘J.'rlilnll\hl'[’\- HOOK a1

i :I‘nf-.H.' ds i pood Way out of the
An uncontrolled n

Suge

bawon problem
Umber of harvesiers bring further Josses o the farme;
I losses can bo classified into:

. Losses during the

.'rI\L'~IJJ']:'F
ping loss,

and leftover l0ss;
l.osses trom both ste
ree ficld o the

'WOCCAS. including stamp-down Joss. drop

aling and handling during tansportation from the
larmer's house where the hawon will

{ be distributed: and
o Losses durine hawon distribution. They consist of mu:-~h.‘nr.’|_-__: (Cspe
| clally for the relitives and neighbors) and handling [osses
| With all the Josses, it IS caleulated that the farmer ventually gets an ay Cruge
OLonly 57.5% of the total yield. Aware of these facts. the f
ALER

YAominimize the los

drmers try to find g
S¢S, Hummn_u the numb
IMpossible beeayse

Cr ol harvesters s
Ofsociocultural ties, S, they turn 1o rep
the fiarmers also rep

almost

Aside from those TCasons.
SUTIC

other problems. Some
Policy on rice nirketing
Bulog (] vgistical Board)
| and eeiling leve). But
' Reg

asdrt as a solution

ard rebasan as o solution 1o
Lovernment estiblished a

roducer and

VEars ago, the new
the consumer, he
cep the rice ]‘J'i\.'u‘ betwe
the Bulog Organization did
Cney (Kabupaten) Jevel. the Bulog made o nt
which boughy paddy from the
[he rige

Ly protect both the P
Was mstructed 1o Kk en floor
notreach lower than the
dCts with Jocal rice mills,

tarmers and sold the rice 1o the Bulog,
mills applicd certain standards to the i

addy they bought.
them a requirement that birn-dry paddy should hay
| marce than 14 . This means that furm
| o barn-dry paddy. with i risk of price reduction |

| paddy s not dry cnough, By selling their Crop 1o the penebas, the f
dvoid the problems in Processing and the risk of price reduction,
| I

damong
LA moisture content of not
eess the wet stalked paddy
Fthe rice mills say that the

ers have (o pro

drMers can

WO practice for BIiEmeds to g

AR Mheofhe i hisrvested by )

onedaurth of th, 5]

hinvested by Lt

¢ harvested by fello

westenth of the




Fhe tarmers whi ican also avord problems i marketin
lransportation, storgge, and processing

EFinally, rebasai is an casy and quick way to get cashe The farmer'sneed fo
cash for land preparation, 1o buv seed and fertihzer, ete usually becomi
preater soon atter harvest time, in fact the new technology increases capital
needs, Even though the farmers canget production eredit for all mputs necded

the regulation requiring repayment within | month after harvest mikes thy

need toreash even ereater. [tis warth noting that the application ot thepettkan

svetemadds todts influence to the need forcash, because in that system the land

has to be prepared as soon as the harvest as completed

I basan transaction, the price 1s determined by both the wls ined tl
ing mtoconsideration the estimated yvield. the market price ot n
cost (1n the form of bawornr ) that must be paid by the penel
mode of price determindtion and the farmers lack of know <
ding, some people have assunmed that only the penebas 7
ransiaction
penebas and the tarmers hive in the same arneighboring villag
1s hard to understand how penehas could continuousiy exploit the tarmers. |
oA insaction durt the o
LISS3 fHik P g | I
| 1 I for 0,16 ha ol
:, { :!— -'i 1
il 1l ol birn-«
- b cnebas for h
(11 SE) 7 | : i
[t1s clear that the price paid by the penebas wi 1ce. I
the tarmer had muanaged the harvesting proces 1L
and losses), he would have received only 7.5 % from 1 2 quintals of wet stalked

paddy. If he had sold the paddy in the form of barn-dry paddy at the currey

1 ; : i 24 ¥ X Al Ve N
Marketl price. he would have eotten a sum caleulated as tollows

(1.575 % 12 = R % 3.AQ8 () 31

He would have gotten USS20.31 from the market; a sum that still includes the .

various costs (processing, transportation) he would have hagd to pay betore b

couldsell'his paddy. From thepenebas he received USS33.73 without having to

pay those costs, Ivis elear now why the farmers do not think that selliag paddy

through tebasan involves a loss. :
But rebasan naturally has a different effect on the farm laborers. especially

those involved in the harvesting process. The penebas gives less than the

common share, and this share is given equally without concern for established

social relationships, The common bawon in the village 1s one-tenth of the yicld
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(relatives and neighbors get more), but g penebas usually gives only one-
sixteenth of the vield, Beside: dpenehas can restrict the number of people who
harvestthe crop, An cxample from the Regencey of Jepara will help clarify this
point

Inone rice field of exactly 0.16 ha. 96 harvesters were observed harvesting.
way. rice ina 0. 14d-ha field was being harvested

by only three harvesters, On the first plot the harvest was managed by the

Atthe same time, about 51) m

owners on the seeond. the crop had been sold to a penebas who managed the
hirvesting process,

The position of village officials. The effect of tarm size on the position of
village officials will be discussed from the ¢

VL,

octoeconomie and political point of

The socioeconomic position, A« mentioned carlier, the size of rice fields
eranted to village officials is about tw
villagers. The village officials thus
Along with their position as officials.
PAtrons. As patrons, they allow their

take partin the harve Stng |

ice that of the farm operated by common
£amn certain Sociocconomic advantapes
the size of their farms establishes then as
clients (relatives and close neighbors) 1o
WOCESs. The chients recerve the bawon. The result of
thewhole processis that the social posttion of village officials is stre ngthened

Che bigger rice ficlds granted 1o the village officials also provide them with g
ercateanconie, With this greater income. the \
J'.‘,I~l|ll'.' anil \]Ll[l_'\'il‘i‘P“}_'.! practices, Their bett

torms the village officials into the

canenlarge their farms throueh
CLCCONONIC position dlso trans-

mam miormal sources of credit within the
village. This process continues as social and cconomic position reinforee cach
ather,

The political position, | hrough the pe

pertormance of their social funetions e

patrons and the availability of greateramounts of mones

supporton the political stage, This pattern can casily be traced in the clection

campaign tor village head, Aside from the ideological ties at the vill
the formation of various politic

Nillage officials gain

age level,
t factions prior to the election is based on the
sociocconomic tics mentioned above carlier

Itis quite clear that the sociocconomic and political positions of the vil
Ofhierals are mutually strengthening.
tant role within the village,

.'.I_'.IL'
As aresultovillage officials play animpor-
Certainly that has implications for the various
programs designced for and implemented at the illage level, Tt ean be said that
without considering carctully the role of villag
within the villag

¢ officials, no program or action
¢ can be conducted or implemented.
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Table 1, Average number and size of fragments per farm in two villages in Orissa, India, 1971/72.

Farmers Frag- Total Fragments Avi size of

Village Interviewed marnts Araa lno./farm) fragments
{no.) (no.) (ha) (ha)
Kandarpur 15 B5 /133 567 0.086
Korpada 30 180 16.08 6,00 0.084

Pooled 45 265 22,41 2.89 0,085

Table 2. Frequency distribution of fragmenty by size in twa villages in Orissa, India, 1971/72,

Frequency of fragments (%)
T e e S Ll i O D e N =S ]

Size of fragments (ha) Kandarpur Korpada Poolad
{85 fragments) {180 fragments) 1265 fragments)
Less than 0.02 5.9 4.0 a5
0,02~ 0,04 4.7 16,1 12.5
0.04-0.06 25.9 168.9 211
0.06 -0,08 14.1 12.8 13,2
0.08-0.10 23,5 17.2 19.3
010~ 012 5.9 6.7 6.4
+0.12-014 3,5 7.8 6.4
0:14-016 3.5 2.8 3.0
016-0.18 9.4 8.0 gl
D.1B-=D,20 1.2 1.7 1i5
020 and above 2.4 313 3.0

right. Pearsonian coctiicients of skewness are obtamed by using the relation-
ship:

AT (v=An1)/s
where ¥is the meqn. Anis the median. and s is the standard deviation of the
distribution. The vilues thus abtained for Kandarpur and Korpada separately
and after pooling are 0.44, (.53, and (1.48, respectively,

Anattempt was made to find any relation between size of fragments and rice
vield. Individug] plot yield data were available only for the 1972 wet season.
During the wei Season., the sample farmers PUL MOSt of their land in Jocul
improved and Joca varieties. Since the vield is known 1o be influcnced by
variety, only those fragments on which the local improved va ety CR1014
were cultivated were selected O study the effect of fragment size on yield.

The correlation coctlicient between vield and size of fragment in both
Villages s nsigniticant (0.23), implying that size of fragments may have no
clfect on the yield of rice,

LOCATION AND NUMBLER OF FRAGMENTS AND YLD
The distance of fragments from the residence of the cultivators varies widely,

but almost one-third of the fragments re located more than | km from the
residence (Table 3). To determine whether the distance and the number of
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between yield and distance from the house, with the plots farthest from the
house piving the lowest yield,

PROBIEMS ASSOCIATED WITH ERACGMENTATION

Farmers selected for the study were asked whether fragmentation poses any
problems in successful rice cultivation (Table 6).

The majority of the cultivators (73% in Kandarpur and 80% in Korpadi)
reported difficultios in Properwater management because of the fragmented
and scattered nature of their land. The main source of Irigalion in the studs
areais canal water, There are nofield channels, and so water flosws from plot to
plotThe plot farthest from thesouree receives water lust. The farmers haye o
control over cither the time when water is availuble. of the amount. As
Lveryone recognizes the problem. one would expeet thit it would b (uite
stmple for the farmers 1o cox peratein laying out field channels, ( nfortunately,
although everybody agrees on the need for field channels, no one is prepared ta
2ve up any land for them. Charity, here, does not begin at home.

Closcly linked with the witer management problem s the problem: of
fertlizing witl fragmentation. The Importance of the problemis realized [y i1
Haree proportion of farmers in Korpada (807), but is felt Jess dcutely by therr
COUnIerparts i Kandarpur (27%), Becatse nganon water fiows from on
plotto another. chemical tertilizers applicd, particuldrly as 1 pdressing, will be
Pty o completely washed AWayS A Ssimilar problem is likely 1o BEendoun:
tered withiinsecticides applicd in granular form.

Another difficulty in such o situation is' the considerabie WHSC Ol ime 1n
carrying fertilizers (o w ely separated plors. heactivity islikels Lo push bp the
cost oflahor in applying fertilizer, The first two problems ereate diffic ulty with
ree cultivation. whethor the vanetvistricition:] o high'vielding, The problem
associted with inscet, pestyand disease control is sreater with high viclding
FICC varictics, for they require more plant-pretection mputs and are more
susceptible toidiscases and insects

Table 6. Problems associnted with fragmentation experienced by farmers in two vil:
lages in Orissa, Itdia, 1971, 72

Farmerg raporting (%)
Natute of problam el —ie T

Kandapur® Korpada!

Wattr managemant /3.3 B0
Manuting 267 BO.O
Spriying 33,3 66.7
Harvesting 333 e
Supervision 13:3 10,0
Plensing 267 20.0
Land wastage 6.7 67

b farmpry reporting 130 formers reparting,


http:ascutc.Iv

lT.“-:‘-:.'!.'."'I .'Ii.:l..'|-' e ction mav not | ry cliective tl the plot spras
sturrounded by plots of other farmers who have not spraved. Wit wide seatter
ing. ol tragments the difficulty is increased, Sixty-seven pereent of farm

y 3

interviewed in Korpada and

has created some complications in providing plant protectuon through sprayis

' t 141}
Most of the high vielding rice s reties mattr rhier than the i
With d ed harvesting, shattering of grains is greater witl hiyielding

Since the adoption of high vielding varieties of rice 18 noet unive LS nol

uncommon to hnd a plot with high vielding rice ready for harvestis

rounded by other pilots with local rice that has not vel con pleted |

growth phase. As the separating bund b tween two plotsis very narrow |
Uem), carrying the harvested crop to the threshing floor might 1

impling across the others ficlds. aneventuality swh

About 339 of the cultivaters reported this probl

the tarmer, He has 1o wateh over ¢ poerowth, decide if his ri ndd T
veeding, and take immediate action avainst i H

) become freult it his land attercd over awide area, Cu I
I tarmers in botl g repor Jibaty 11 t | risC)t
nchined to beli thatl the tarmers ol t | I rund |

the management requirements tor growing hieh vieldin

A somewhat large proportion of cultivators (27% i Kand TPUT i

!‘.'-i:=‘.t-r.rF."_J"---I:f.-i:il.:l'il:‘l!i:,'I ! il ne dithen !

and preparation. A small percentage of them reported that ragmenta

tias resulted in land wastapc
Insummary. there is clear viden that tragmentation results ininett I 324
production, Si1z¢ ol fragment is not ertical: how r. i attering

ments results in problems in proper allocation of witer ind prop

ment of plots. Recognition of the need for consolidation is <l

tmong the cultivators in the study area, The State Government sh {4

onsider p i land n ] 10n: dcl 1 { M ) W
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e paddiess it extends to the landiord's house where the son or daughter of 2
share-tenant may work as household help with minimal compensation,

Meanwhile, because of a vicions “deb cycle™ whereby a sharestenant.
through subtle manipulations. is keptindebted to his landlord., it is not Lneom-
monto hnd farmers stll paying the debt incurred by their grandfathers decades
apo.Inthe process, their own debt accumulates and 15 passed on to their
children and 1o theirs

The logical net effect of the systems was the emergence of a poor and
dependent but nevertheless highly politicized peasantry — a potent force in
any sociopolitical upheaval.

With this background it is casier (o understand the present state of Gapan
larmers and their struggle for a ' little more tood in their stomach, 4 little
more clothing on their backs, and a little more shelter over their heads”, 1o
(uote the late Prestdent Ramon Magsaysay,

SYSTEM OF LANDCTENUR]

Fhe four gencral Philippine types or systems of land tenure observed in
Mahipon. Malimba. and Sar Nicolas in Giapan are share-tenancey. leasehold,
pure ownership, and s combination of any ot the first three types (Table 1),
Currently. a rapid shift is occurning fromshare-tenancy to leasehold (ultimately
intended to be full ownership) under the land reform program.

Share-tenancy, Under share-tenancy, a landiess farmer tills land owned by i
landlord. He theoretically £ets S0% of the harvest in return for his labor and
use ofwork animals and implements. after the cash cost of production has been
subtricted from the gross vield. The System is generally considered unjust.
sinee the landlord. who merely waits for the harvest. gets as much as (if not
more than) the farmer who does all the work and improves the land, The
tarmers contribution includes the use of his work animals and farm cquipment,
not o mention expenses for food of hired Inborers.

Tabl* 10 Tenure of farmers surveyed in three villages of Gapan, Nueva Ecija, Philippines,
mid-1960's and 197172,

Respoandents {54}
class Mahipan Malirmba San Nicolas Total

Mia-71950's

717 B9 g2 80
d 3 4 <}
A 8 16 17
0 0 0 0
1G71
Shidre-tenant 26 59 56 46
1 a5 23 24 Kh)
hywner-operator 25 1 16 17
Combination 4 } i 6
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Shire-tenancy, in elfect, sentences the tenant and his family to Lifelone
deprvation, both physically and psychologically. The tenant 1s squeczed b
weenitwo grindstones — from above by the unjust sharing system and trom
below by the unproductive soil. His situation 1s ageravated by insufficient
knowliidge of better farming methods and lick of adequate inputs.

Leaschold. Although not entirely new, the leaschold system of land tentire
became popular only after the approval of the Land Retorm Code (RA 35844 as
amended by RA 6389) and its subsequent implementation in 1964, Unlike
share-tenancy, leasehold requires a fixed rental for cultivated land, an amount
not exceeding 25% of the normal yvield of that land. Likewise. the lessee 1s
given [ull freedom and responsibility to make decisions on farm operations
Under this system, he has the chance to improve his condition. but bears all the
risk of reduced income during years of poor hiarvest

The government encourages farmers to adopt this system. In fact, lessees are
promised government assistance, especially eredit and other special progrims
such as uh‘[\ci';rt'r\c\.

Pure ownership. There are three Kinds of pure owners: owner-operator
who cultivate their land themselves: pure landlords. who employ ¢ither tenants
or hired laborers to work for them; and a combination type. who till a part of
their holding and sharecrop or lease out @ part of it

Owner-operators usually own smaller holdings than pure landlords. They

are progressive, normally (for cbvious reasons) leading other farmers in adopt

ing new farming methods, They likewise enjoy higher social status. are mor

articulate and more highly educated. and almost always assume leadership
roles in their respective communities. They also provide credit to their neigh
bors, accumulating huge prafits in the process. In short, they are the embodi-
ment of the farmers® lifelone dream — independent. progressive, and active
citizens.

I'he pure landlords are the remnants of the feudalistic figures created by the
spantards — the encomendero and his native counterpart. the cacigue. They
usually own large arcas of land (mostly through inheritance), from tens to
hundreds and, sometimes. thousands of hectares. Unlike owner-operators,
pure landlords seem to be more cautious in recommending new prictices 1o
their tenants. In fact, some share-tenants reported that their landiords discour
age them trom following the recommended methods of farming, primarily
because the methods are expensive

Of course, they enjoy a very high sociocconomic status, not only in theis
barrio or municipality but even in their province or perhaps in the region. Like
the owner-operators, they are also articulate and well educated, and monop-
olize leadership positions at the municipal and provincial levels (some
advance o the national level). They engage in such big-time enterprises as rice
milling and storage, transport, gasoline retailing, banking, and politics.

The third type of pure owners, those who cultivate a part of their holdings
while at the same time sharecropping or leasing out a part, is characterized by
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the entreprencurial spirit. They are
setting anexample for their tenants.
hire out such machinery to sm

ready to try new methods of doing things,
They use farm machinery extensively

all farmers, thus getting additional in
ditter little from pure landlords in other res

trate on Larming rather than on ot
Combination. Those operatin

arc transitional farmers, in the process ol progressing from share-tenancy t
leaschold and from leaschold 1o purc ownership. They still retain some
obloyalty to and dependence on their |
decisions. The arrang

and
come. They
pects, although they tend to concen.-
her types of business,

g under the combination type of land tenure

0
degree
andlords as they begin to make their ow n
ement puts them in a safe position: they are eligible for
government assistance (credit). but they can also borrow from their landlc

s
when government support tals to materialize,

CREDIT SYSTEMS
The three sources of credit in Nueva Ecija dre government cooperatives.,
commercial banks. and private individuals. In Gapan, the Agricultural Credit
Administration (ACA) and Farmers' ¢ voperative Marketing Association
(FACOMA) have been more active than the banks (Table 2). In many other
arcas. the reverse is true,
Government cooperatives, The ol credit
The assistance is usually channeled
through agencies under the Office of the President. One such agency was the
Agricultural Credit and Cooperative Financing Administration (ACCFEFA).
created in the carly 19507 1o provide credit to tarmers and initiate the organi-
zation of marketing co peratives, later known as FACOMAS, The AC( EA

gosernment has a long history
dssistance 10 farmers in this country.,

Table 2. Amount and sources of

production credit in three villages in Gapan, Nu
Ecija, Philippines, 1971/72

ava

Mahipon Malimba San Nicolas
Barrowed cash
Borrowers (%) 51 70
Average amount borrowed {&/ha 26 b
Source (°
ACAY

FACOMA! 3
Landiord

{ 18
Othears 15 e
Sofrowed 1n kined
ers (%) 18 18 7
‘erage amount borrowed (S/ha) ] 12 18
Source (%)
Landlard B5 75
Others

YACA = Agricultural Cri dit Administration, bBFACOMA

Farmers Cooperative Marke ting
Association
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fatled after losing millions of pesos in unpaid loans. Nor did the FACOMAS
pertorm well. Only a handful are still functioning,

In the carly 1960's, the ACCFA was scrapped altogether and its [unctions
were taken over by anew agency, the ACA, The ACA served s the creditarm
of the Philippine Land Reform Program implemented in 1964, Unlike the
ACCEA, which virtually became a “milking cow™ of m: iy sectors, the ACA,
despite its extremely limited resources. seems to be performing aboyve pir in
terms of recovering loans. Its success may be explained | iy the fact that
leaseholders and pure owners — those qualified (0 borrow — are afraid of
losing their credit line and, therefore, pay their loans. Leascholders m 1y be
more concerned with maintaining their credit line because they cannot revert
to borrowing from their former landlords. h: ving “burned their bridges behind
them™ when they shifted from share-tenancy 1o leaschold, Pure owners want 1o
Reep their eredit line because they are not willing to pav high mterest rates on
loans obtained from private moneylenders,

Compared with private loans o small farmers, vovernment lonns
minimal interest: 89 basic interest plus 4% as @ service fee 1 the 1o

cooperative which processes the loans., or a total of 124 per annum, Farme

coaperatives can also get loans from the government thru the ACA it
mterest riate of not more than 8% per annum,

Commercial banks. With the development of the Rural Buanks Systen).
commercidl banks have assumed a more important role in rural credit in recent

years. The Rural Bank lends at 129 interest. Its loans are rediscounted ar g
nominal rate of intersst with the Central Bank, and anricultural loans are
guaranteed by the government up to 75%. Because of the attractiveness ol this
type ot loan. the limited funds available. and the difficulty of dealing with many
small tenant farmers, the banks have tended to loan to rural business interests

rice millers, those in the transport business. ¢te. — in short. the landowning
class. Recently the government, t irough the Masagan: LYY program, attempted
1O rectify this mu|mt~ by providing more credit funds and plicing sanctions on
banks that do not lend to small farmers,

Private lenders. The private sector is the main source of eredit for farmers,
especially sharc-tenants. O ver centuries of interaction. Central LLuzon resi-
dents have been able to deve lop sophisticated and varied credit arrangements
Notable among these credit systems ire fuk ipan, walindua, terciahan, takatenan,
and other variations, Salgado describes the first three of these credit Systems is
u]is?\k\'

Fakipan. This form of credit under which the landowners loan the
dparcero two cavans (1 cavan = sack of 44 ke and collect four cavans, Under
this form of borrowing. the aparcera thus pays 100% nterest on what he
borrows. but usually the price of pal; 1y 18 higher when the advance s made
than when 1tis returned. This practice is now prevalent in Central Luzon
(Nueva Ecija and Bulacan).

Talindua. Under this form of credit, the aparcero pays three cavans for
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only two cavans borrowed. In this case. the aparcero pays interest on what he
borrowed. at an apparent rate of 50% (percrop. although the rice price iy
be a litde lower at harvest than at planting time).
Terciahan. “Thisis a form of creditin which i loan of three cavans of palay
15 paid back with four cavans, Thus, the aparcero pays 33-1/3% interest,
The takalanan type of credit is similar to talindua (50% interest more or
lcss) but here the leader specifies how much of the loan is repayable in palay.
For instance. il the prevailing market price of one cavan is P20.00 (55.00).
the lender willgive only P15.00 to the borrower. to be repatd with one cavin
ol palay atter harvest,
A more detailed presentation of interest rates paid s in Table 3.

WATER CONTRO)

ILhe Penaranda River Irrigation svstem (PRIS) constructed in the carly 19307
started operating in 1932, Since then, Gapan farmers have been using water
Itom this source. except in two rainfed barrios. Mahipon (one of the three
sample barrios) and Kapalangan,

Fhe PRIS is government owned and managed by the Natonal Irrigation
Administration (NIA). The irrigation fec originally imposed in 1932 was only
P6.00/ha per vear. At the time. there was only one cropping scason in a
calendar year. In 1937, the fee was increased 1o P12.00/hi per vear, Double-
cropping became very popular in 1960, and by 1906 many farmers were
already planting twice ayear, In 1966, after 29 years, the NIA increased the fee
10 P25.00/ha in the wet scason and P35.00/ha in the dry season.,

Msoan 1966, farmers in Malimbi (one of the three sample barrios) formed
the Malimba Irrigators Association and appointed Jose Guinto as its first
president (Mr. Guinto has continuously served as president up to the tine of
the survey). Similar organizations were established in other har rios of Gapan

The year 1966 was significant for Gipan farmer-irrigators. First, the
P25.00-P35.00/ha irrigation fee was dannounced. sccond. the Malimba
Irrigators Assoctation was formed. Third, the Inerease i arrgation fee led
tarmers to protest at Malacanang, Their action resulted in the reducti m of the
irrigation fee 1o P12.00/ha per season, on the condition that the farmers
themselves would clean the canals near their paddics

Impact on MV adoption and vield. As of August 19695 years after Gapan
was declared a land reform area. the number of share-tenants wits stll substin-
tal: 455 of 2,232 farmers. Leascholders were 4867 while OWNET-OPLTaLons
censtituted only 7% of the total

While =“landowners and owner-operators were the Only persons to acquire

sovalpadarop i, i TES (pisrenthetichl stitement is that of the author)
I’ Bittker) G 1zinnl §r amd b FusShan, < 1he Changing Pattern of | e Production in Gapan, Nuoes
B 1965 5 L UT0 0 TR IR semini paperc DECO L TR (mimeis)
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Table 3. Interest rates and repayment arrangements for loans mada in three barrios of
Gapan, Nueva Ecija, Philippines, 1971/72 wet season

Farmears (no.) reparting
Rate and arrangement
Mahipon Malimba San Nicolas Tota
1511 1r
larest payable per 1NUIMY rat
12 ( s
13
1€ dyalil [ 1 trat
"0
f
the
erest payat f rate
Jfcavan f 1
avan/ 10 cavar 1
N terpet / 4 [
tion loans {r
NGO Interest
palay
d%
ay
26 ) 5 an
owed R 15
1/2 no interest, 1/2 20 nterast; "1/3 nointerest, 2/3 low intérest

IRS sced in Gapan in 1966.7°" it did not take long hefore share-tenants and
leascholders became users of the seeds. v 1971, almost 1005 of the 193

farmers interviewed in the three barrios of Gapan were MV (modern varietics)
adopters. Of thisinumber, 46 and 329 were tenants and leascholders. respec-
tively: Considering the influence of landlords on the decision-making patterns

K B Huke and 3 Duncan,  Spatial Aspects of YN Diftusion®, Seminaron Feonomics of Rice Production
11he Philippines, TRRT D 301364 i 227 (unpuhlished)

]
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ol share-tenants, and the inherent desirable characteristios of the new seeds,
NOLLO menlion some s )eroculiural trais Common amon: Filipinos like way-
gava (the tendency (o imitate “blindly anything seen or heard). pakikisani
(Smooth interpersony| relations) and ttaiy na looh (debt of aratitude). the
rapid diffusion and adoption of MV ¢ven damong sharc-tenants are Cisily
understood. ‘Tenuye drrangement, therefore, is not o stenificant factor in MV’
ddoption. As Huke and Buncan said, =1y Gapan at Jeast. the Process of
adopting new rice varicties is not encouraged by the transtormation from
share-tenancy 1o leaschold, ™

In terms of vield, no meaniglul difference exists among the three major
teaurial groups of evwner-operators, leaseholders, and share-tenants, What
then s the rationale for the tenant farmers: desire to shift from [enancy 1o
leaschold. if not 1o OWNET-operatorship? One logical answer is the farmers
lifetime aspiration 1o be frec from the Landlord: to **be our own boss™ as some
ol them would say. Thus, while the chiange of tenupe My notnecessarily result
I ncreased vield. it could INErcase income LRCtng & bigacer shire of the pro-
duce) and, more Importantly perhaps, helpithe farmers atrain o Certam degree
ot lrecdom and social statie in the commuinity,

The importance of creditto small-time Larmers, especiallv Share-tenants wnd
new leascholders, cannot be overemphasized. Credit seeme o be the lifehlood
ofsmall rice farmers, Locked in the so-called “debt eyele, they need constant
transtusion of capital 10 Keep their farm Operation going. Devoid of Savings,
they have 1o get financia) assistance from anyavailable sonree. tegardless of the
rate ot interest imposed.

The need for credir i clearly shown by the nereasing number of actugl
borrowers and users obcredit when availuble. Likewise, an inereasing numbey
of tarmers think tha lack of credit is 4 constraint to getting higher yiclds,

While the need for credit s increasing, the rate of IETCSt on Jouns i
deereasing, This observation. reported by 35% of the rowers might be duye
Lo the INCreasing Popularity of banks and sovernmentloaning agencies, which
charge lower interest than do privige moneylenders,

Earlier studies have show nthat the adoption of My 15 closely associated with
the availability ofirrigation. Thus, farmers whose land is rigated pand o adopt
MV sooner than those with rainfed farms, This IS logical, o mselering the risks
involved. Huke and Duncan reported tha Hinareas without Irriganon witer.
the extrainvestment in fertilizers. pesticides andherbicides is often wisted of
raintall s inadequate or ROV el

I terms of vield, il irrigated farms pertorm benes i infed rms: th
WO proups differ by about o ton on the dverapes Buiieven amony Inrita e
farms, vields vary. Those nearer the main canal-have bertés vields (yan those
tarther from it

lbad, pl 2
RS T,


http:irhicid.ls
http:pstici.es
http:users.of
http:hard),pakid).ta

156 CHANGES IN RICE FARMING '~ SELECTED AREAS OF ASIA

The importance of irrigation and credit to rice farming in general is further
manifested by the following data. When asked if their farming can stll be
improved, Y9% of 193 respondents replied in the affirmative. When further
asked how they can improve their farming, 289 suggested the improvement of
their water supply system, while 239 cited the provision of sufficient capital or
credit.

PROBLEMS AND SOLUTIONS

Aswas previously suggested, the problems of land tenure, credit, and water are
closely inked. The government is making an effort to change the traditional
landlord-tenant system. but lack of small-farmer credit from institutional
sources and adequate irrigation facilities tend to prolong the traditional
dependence on the landlord. Frequently. even after the tenap: nas nominally
achieved leaschold status. his relationship with the land)ood remains basically
unchanged.

Of the three villages surveyed, Mahipon faces the most difficult problem, Itis
arainfed barrio. and most farmers there indicated that they could not use more
crediteffectively, even itit were readily available at low interest rates, Without
irrigation water. modern rice technology can have only ;i very limited role.
However, the presence until recently of an extremely capable extension worker
has permitted Mahipon tarmers to make as much progress in rice production as
farmers in some of the more tavorably situated neighboring villages.

Compared to San Nicolas, Malimba is poorly irrigated and has problems of
too much water in the wet season and too little in the dry season. It illustrates
the situation of a village that is not located close to the main water turnout.
Farmers nearer the water source putillegal checks in the laterals and take more
water than they can effectvely use. The new barrio irrigation association in
Malimba can do little to correct the practice, since the administrative bound-
arics of the barrio do not coincide with the physical boundaries of the water
distribution system. An irrigation association organized according to major
laterals or sublaterals would seem to make more sense.

Tosummarize. for Gapan farmers institutional 1ssues are as important as. if
not more important than, technical issucs in achieving increased rice produc-
tion. To make the current land reform program work. institutions or organiza-
tions that can deliver eredit and water to farmers in a more efficient and more
cquitable fashion are needed. If these organizations are to be viable, some
means must be established not only for delivering the services but also for
collecting repayments of loan and fees for services. Creating a viable institu-
tional structure of this type is not accomplished overnights itis a task that takes
years or decades

New government programs. Shortly after the completion of the Gapan
survey, martial law was declared in the Philippines in September 1972, and
land reform was proclaimed as the “cornerstone’ of the new goyvernment
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program. Efforts to implement land refo
irrigation system have be
particular, in major rice-

rm., extend credit, and improve the
en intensified throughout the Philippines
Erowing communities such as Gapan,
land reform program the government h
transfer to the farmers. Credit is be
Rural Banks, the Philippine N
The National Irrig

and, in
Through the
as begun issuing certificates of land
ing provided to the farmers through the
ational Bank. and the Masagana 99 p
ition Administration has hastene
Upper Pampanga River Project, which is de
water and iinprove the w

All these progr

rogram.,
d the completion of the
signed to provide more irrigation
ater-delivery system,
4ms promise a more prosperous
Gapan farmer, and should enhance his capacity to make cifective use of
modern rice technology. But the long-term viability of these programs and.
hence, the degree 1o which Gapan farmers wili really benefit from them will
depend on the creation of successtul farm-level organizations, At this time, itis
still too early to comment on the success of the new government programs.

and productive future for the



r T of government

ﬁ= msw on choice
a«m p and variety-
Injab |

) province, Pakistan




16i() CHANGES IN RICE FARMING 1N S TECAREAS OF AGIA

Table 1. The government procurement price “for fine and coarse varieties of milled rice
inthe Punjab Province, Pakistan, 1966/72 Source: Food Department, Government of the
Punjab

Basmati 1R/ IRG
i {Rs/t tRa/t)
1066 /50 469
1967 B30 509
1968 1018 £0G
1964 938 509
1870 6497 504
1574 1016 504
1517 1125 50f

'US31.00 =5 990

FIce varicties, The steep rse in the prices of Basmati varieties after 1970, while
the price trend of modern varieties (MV) remained static, cledrly suggests a
more favorable production situation for the fine varictics alter that year

[ emphasize the difference in profitability, cumulative frequency distribu-
tons were drawn. They show the return per heetare for MY and Basmati, hased
anthe yieldsreported by farmers in 1971 and the profits that could be expected
using 1970:and 197§ prices (Kig. 1): Since the price for MV was the SAME in
both vears, the cumulative frequency of returns remains unchinged: Basmati
was less profitable than MV in 1970 but shightly more profitable in 1971, The

e
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1H2 CHANGES INKICT EARMING IN SELF CLED AREAS (3F ANIA

Table 3 Ares and productun’ of rice by variety in the Punjab Province, Pakistan, 1962/71. Source
"Develupment Statistics o) Punjab, Sind, NWFP and Baluchistan,” Planning and Developrment
Department, Government of the Punjab, 1971, ¥

1668 1965 1970 1971

Vatialy Arns Production Aty Praoduction Area  Prodictinn Ares  Prodiction
0G0 ha) (10001) (1000 ha) 11060 1) (1000 ha) (1000 1) V000 hal (1000 1)
Basmat! a6y 065 456 585 435 405 304 310
IRE/REG 15 187 o7 255 £g 265 210 384
Local coarge 787 376 237 331 204 2593 134 250
Total 529 1047 B20 1175 73 Be7 B4 B89

‘Praduction iy in fmillad rice. h{-’:mna!as Hiven b'-,f ihr,- [J:,-pamﬁum of ngrunui'r-urﬁ, Govirrimont of thi
F‘ui‘uji’h :

burers. There was 4 30% loss in.total production of fine rice varietics in 1970
die mainly to stem borers. Insect damage plus low prices led 16 4 considerable
reduction of the area undes Basmati in the fc lowing crop yearand an incrense
in the area under MV, principally IR6 (Table 3).

Mnce rice borer attack on fine rice warietics is the major limitation to
increased production of fine rice. the government is unde rtaking the following
HNPOTTENnt measures:

I Transfer of 'a MAjor part (75% ) of the pesticide program to the privale
SeCtor 1o expand he Loverage of the serviee:

2. Compulsory *Praying of nice nurseries and the cro p by the Department of
Agriculture;

3= Expansion of the pestieides supply through logal formulation:

4. Enaciment of legislation 1o Sop.the early sowing of nurseries: and

5. Extensive acrial PIaY program — the target CIop arcd to be treated by
deriul spraving in 1972 was 230,000 ha. compared with 120.000 tha treared in
1971,

Each of the five stated Measures 1s in itself heset witls problems. Pesticides.
tar cxample. may be in short supplylin some dareas and indiscriminately used in
others. Nevertheless. this particular problem is receis ing the active attention of
the government, and 4] possible. efforts are being ‘made 1o bring it under
control,

CROPCHOGICE ¢ ROPPING PATTERN. ANDICROPPING INTI NSITY

Having bricfly explained the government policy on price and the Pest contro|
Program, et us now examine the Cropping patterns, cre pchoice, und cropping
mtensities 1 the two study svillages as affected by that policy and other factors,

Decision on Kharif crops.! Whether tarmer should grow more rce orother
Khartf (wet season) Crops depends on the following factors:

VN e rms kharsf and oy i 2 NBURYIROWS W itH W el i i et a B LIV S Y DT P 1Y
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Table 4. Hectarage under different ctops in the village Arcop, the Punjab Pravince, Pakistan,
1967/68-1971:72

Freaita”

rope, FU R e e e
19657168 TG 170 140 VARV
Vel Sttt
Rire: (toral) 771 B4 73z €46 587
Fine varietios () Bt 718 617 386
Coarae vt 44 2 71 Al 207
Maize 13 4 iy i 0
Sugarcane 180 2 74 70 31
Conon i1 ] 9 7 £}
Vigetahies ] iz Ky 41 106
Foddiers 230 31 397 i 463
Uthere, il b3 K 2 2
Dry scason
Wheat LX) 2294 506 533 576
Barley 5 2 2 1 3
Tobaceo ] 22 14 18 13
Wheat and gram 5 4 7 2 5
Fodders 408 463 514 563 508
Vegetables 198 230 367 313 3065
Fruts 2 ? 2 2 2
Pylses 3 4 1 o] 2
Others, 7 2 ] i 2

“na. o data not avadatile

are notshared. buta price is pad to the landlord at the prevatling villiee rates,
The tenants tike the apportuniny of growizg more fodder crops tor 1aising
more cattle swhch become woeccondany source of tcome tor them, This obaer-
vatienos particubar o true tor Marehivoalasw here fenants constitute animportans

tenurial cliss,

Table 5. Hectarage under different crops in the village Maraliwala, the Punjab Province, Pakistan,
1967:68 -1971 72.

Crops 1967/C8 1968, 6% THE70 1707 197172

Wel season

Rice (totah 738 893 2% R 840
Fine varietes 691 749 208 367 275
Course vanehvs 47 144 117 118 561

Maize 10 7 11 10 15

Cotton 12 9 13 i1 10

Sugarcane 34 35 39 34 23

Fodders 51 127 119 118 164

Ory season

Whi:at 937 846 897 028 806

Wheat and gram 34 35 39 24 33

Fodders 156 169 172 170 175

Gram 5 1 2 14 3¢

Onsaed 18 19 21 a7 72

Mhers 2 4 4 25 n.a,
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1My CHARGESIN RICE FARMING 1M SEEECTED AREAS OF ASIA

Table 8. Cropping intensities in the villages Araop and Maraliwala, the Punjab Province,
Pakistan, 196768 1971/72 ¢

Crapping Intgnsit'y

Yiar st £ T i —— e
Aroon Maraliwala
1967-58 175 160
1968-64 192 1649
196570 1492 180
1970-71 180 151
197172 184 176

total cropped area

SCropring Intensin, {557
JRRING Yatse! cultivated area

100, where cropped area s equal
I

tanetcropped drea plus area sown more than once A cropping intensity of 100 is Ui
valentto asinglecrop per Year andacropping intensity of 200 refers to 2 Crops peryear

is canstrained by the pronounced adverse effects of pests. which in the pist
have resulted in huge ere prlosses: To control the problem; the government fs
undertaking all possible measures to make the plant protection program more
cticctive, The comptilsory Spraying of nurseries, the increased target atreage
loracrial spraving, the transfer of 4 major partof the pesticide formulation and
distribution program to the private sector, and the halting of early sowing of
nurseries are some of the Important measures undertaken by the government
o mmimize the Josses caused by plant pests and diseases.

Another obstacle in the way toward an increase marea and production of
ne varietes is that these varieties mature Lite and do not permit the timely
sowing of the wheat crop that follows. This his so fir tavoredan merease in the
arciunder high vielding and carly maturing coarse varietios of rice, Howes er.,
research resulting in late-sown and short-duration wheat varicties. and carm
maturing fine rice varietics may tp the scales in fayvor of expunsion of the area
under fine variceties as apposed to that under couarse MV, The bost possihle
safution lies in producing a fertilizer-responsive Basmati. rice. Researchi s
under way. but changing the planttype w ithout sacrificipg the fine Uiy poses
d ditficult problem for plant breeders,
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