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RESOURCE BASE AS A DETERMINANT OF CROPPING PATTERNS* .

o NS, Jodhatt

;”‘“" R region s naturai factor endowment together with“the ieVel and
type of" technology ‘and' relative commodity prices ‘and market infrastructure‘
set ‘the broad 1imits within which the potential cropping pattern ofvan
area are determined - However," the extent to which this potential isirea-
li:éd in‘practiée*depends~to'aasubstantiai'degree uponjfarmers capacities'
to harness it: This in turn dependsfuponﬁtheir'resource positioni“ilt*is

in this sense that the resource base may be considered as one of the major

:’2‘.!,,., Fs \ M +

determinants of cropping patterns. The impact of the resource base on

DaATesTE LU0 Y Cryg, e thno ot g . xm :
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cropping patterns may be measured by (i) changes in cropping patterns over

time, foilowing changes in resource base, or (ii) differences 1n cropping

e

patterns of farmers with varying farm-level resource endowments at a_point

$ it : ‘:e:"«" Lo ] 7"“:' i- .,_;""\"~

in time.
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* This is revised version of .the. papeerresented at . the~International Rice
- Research Institute Symposium .on Cropping Systems- research and Development .
4:for .the Asian Rice Farmer, held: from September 21-23,..1976. .at Los Banos,
, Laguna, Phillippines. '
tf The author is Economist at International Crops Research Institute for the
.- .Semi-Arid.Tropics, Begumpet, Hyderabad, A.P., and wishes to thank Hans P.
Binswanger, James G. Ryan -and ‘G.D. Bengitson for their valuable comments
. and suggestions during the preparation of the paper. They of course are
absolved of any blame for errors of omission and/or commission which
_remain. The author is grateful to .the IGRISAT for providing research
facilities and permission to use preliminary results of their studies in
. this paper. However, the views expressed do not necessarily reflect .
those of ICRISAT.



Viewed retrospectively, the quantitative and qualitative make up
of the farm-level resource base is generally an accumulated outcome of
the cropping pattern itself rThe agronomic and related,requirements of

. crops determine (from the demand side) . the type,andﬂquantity of man-made
and .Other ,resources, and thé\returns -from. theccrops determine (from the

supply side) .the ability;of a. farmen to.. acquire and sustain ‘the type ‘and

;;;;;

;4quantity oflresgurces,required we do not -propose..to enter into .a dis-;

5cussionghere;of the, way theﬂcausalitygruns.,x
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The directlimpact of the resource base on. cropping patterns is
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mainly through the use of . resources as inputs into the production process.

'e PR

Since the utilization of a’resource as a factor in crop production is not

» -
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always rigidly tied with its ownership, the’ association between resource

ii“‘" SRR B N ,»'r\r-ex RO :.’.(‘ l' ,'.\l”!i

position of ind1v1dual farms and their cropping pattern is not straight-

forwardt

boe ans e te a

R ﬁ“The total availabilityfof'the h0usehold's ‘oWn* resources influences

.'NH'"‘IHV e ,.Y' l Y [ fL' lp"{}"h. (..1 N ds T $9 ¢ \ c"!‘",- by S ,':‘vf R A Wi

the pattern of deployment’or utilizationﬁdf»thOSE resodrces on- the farm.

SR UED PRSI BRI P T

However. the actual decision about the use of resources is dictated by:

LTI T a A A T % oo Depe R Tanent et ol 5z ¢

*'the relative availability of prbfitable alternatives on and off the farm.

o A ‘
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“‘Theacrops potentially possible on‘one‘s ‘ofn -farm. constitute only a part of
. ~‘('\ Foare o PR O P T A U B VN '
) the total alternatives. Other employment pOSSibilities--on one s ,own as
R P e AN ::‘ ’:"f"‘ "ta~'1~£ ;.J‘-- o .Al‘- ' Mool
well*as other farms--orﬂengagemeht in non-farm'actiVities are alternativesx
'4‘*’;& B f.l“ Sl

: which_must be taken into account . IF substantial resources are deployed

¥



off one s’ own farm the direct impact of total ‘resource. availability onfv
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one’ 5 CrOPplﬂg Pattern will- not be- reflected _/ SR a'?Jatri
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. One; way of: handling the. above problems is to separate. farm-level

2

‘resources or production factors into two categories (i) those for which
i utilization is more or less regidly determined by their ownership. (ii)

those where accessibility to. and utilization of the resource is not deter-
', mined by‘their ownership The former category will comprise resources . .

such as. land the availability of which for a given household is fixed. at
‘ least for any single crop season. There is little p0551bility of intra-
”a seasonal lease/sale transactions, and hence ‘cropping- decisions for the

o season may be influenced by the total availability of land The second

i i Y I R R P (N
category would comprise resources like labour, bullocks or farm-equip-

.,u',.

ment etc., where utilization need not be tied with ownership. The hire

.-.;,.
o is

-g;or purchase market for these resources is never dormant (as in the case

'of landeafter the inception'of the crop season) and the possibility of

.acgUiring or supplying them to others is always open. Accessdbility to

t

‘Sthe second category of resources through factor markets, rather than by 2

'Fpossession (asma part of households fixed resource base), 1s of rele-

f;:vance while studying their impact on cropping patterns.

'1/ For 1nstance, households with a larger number of family workers
. theoretically should grow more labour intensive crops. Owing to
the above reasons they may go in for low labour intensive crops
which help in releasing labour for exploiting alternative and -
better earning opportunities offered by other farms during the
crop season, .
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,The djfference between ‘the two categories~of resources based on

72yt !

the extent of deviation between their ownership or)possession and actual

\
ﬁ, A

tilization may- tend to disappear once one proceeds from mirro to macro,

1evels of observation. In otherwords, the utilization of a resource will
' \‘ -
more and more conditioned by actua] posse551on (or avaiiability) ‘as’

il

be
one moves from\househoid to’ v111age, from V111age to 2 cluster of v111ages
and from 2 cluster of vil]ages to A muah bigger geographica1 unit, such
as a’ district or’ a region. This is.'s0° because mobility which reduces the
gap between requirement and avai]abi]ity of inost of the phy51ca1 resour-

ces’ becomes more diificult as one' moves “from smalier to bigger spat1a1

PR

The above arguments have the foliowing 1mp11cations for the sub-
sequent discussion :
RN _‘" \\i .
a) Househoid-]evel anaiysis of the 1mpact of resource base on crop-
~*ping patterns can be meaningfully attempted only in terms of the
Ere]ationship between operational holdings and cropping patterns.’
"' This s justified because ‘1and use and cropping decisions are
. more effectively conditioned by amount of land possessed rather
25 v+ than any other resources owned. Moreover, in traditional agri-
- culture, land ownership (symbolizing wealth position) primarily
e determines one's capacity to hire in or hire out other comple-
~° mentary factors--labour, bullocks and so forth. A more aggrega-
R ‘tive analysis at the village or regional level -is -appropriate”

, "‘for the other resources.

2/ .Difference between resource possession and the extent and pattern of

1ts utilization, may still persist because of weather variability. -
. For example, in rainfed areas the intensity with which a resource can
_ be used’ and-what crops can be planted during:a year will be deter-
. mined by the timing and quantum of raims, notwithstanding the'availa—
bility of other complementary resources. A B R P '

vt ,,‘-:,'tL‘.A' w0



.b) If some major transformation of the resource base (such as
through an irrigation project) takes place at the regional level
-and overshadows the impact of other resource differences, then - -
:similar cropping patterns could result both at the household and :
the more aggregative level. This will be demonstrated by measur-
ing the impact of canal irrigation and tractorization on cropping

“patterns in Rajasthan (Tables 1 and 2)«

i

IMeACT OF MAJORuResouece INVESTMENTS
. ’ | ‘ip
As mentioned earlier, one convenient way to observe the role’
of&the resource base in determining cropping patterns 1s to examine the“
| changes in resource base and consequent .hanges in the- cropping patterns :y
'over time. Exampies of the substantial ‘changes which ¢an occur 1n crop- :
ping patterns due to a Iarge scaie increase in‘the resource base ‘were

observed in studies in RaJasthan reported by Bapna (1973) and Jodha(1974);

e IM'PACT UFichNAL tI'RRIGAT:IDN :

Table 1 contains data for 1966 1967 and’ 1971- 1972 from four S
;4vi11ages«in the semi-arid tropical district of Kota in Rajasthan state of
‘flndia This largely rainfed area received 1rrigationufor the: first;time '

"from the Chambal Irrigation Project during the early sixties and it has Q:
I \”E,,.‘

initiated the _process of transformationiof the whoie area, -/ Even during :

' jthe period under consideration.rthe proportion of irrigated area. tor totall

Iy
cropped area. 21 to 76 percent in the base year, has increased to between(

} \ v AA,,A “w 4[ t ~ “'k '('( . 1!“‘ N

!
3'
( For. details see AgrqﬁEconomie '39?9“‘31! Qeqtre(l97q), Bapne‘ ('1923)”'. ,
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Irrigated area

Crops :.
V-Paddy

‘Sorghum al'le
“or as.mixed ¢

crop:
f(‘!*

‘Other Kharif
USRS [) RIPFOTIIY SRSITRTINS : SR 4 B 2 2y B R

',~,’1\‘: 48 :56: - - we s 49i- )A'|4 Aoodta s 18, 39

crops- €/

Irrigated wheat

;Dny\wheat ‘alone’s:.

- Or.as 1xed
“erop.d

Chickpeas
EOther rabi
jcrops e/

Changes in. cropping patterns fbllouing the 1ncrease of . A
" {rrigation in four SAT villages of ‘Kota, ' Rajasthan (India)
(1966 1967 and 1971-1972) ‘

Proportion of total cropped area under various-crops in
S diffarent villages 1986-37-and 1971-72

* Dhakarkherd "Kishanpur- Kishorepura Digod

6667 7172 . 66-67. 7172 66-67 Ti-T2 66-67 T-72 o
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n 1 27 - 20 N 23 14

o8 BTN R [ R AN 9.?,2 !'x25‘sf,‘f 30 ".9 5

"~-Aa pereent: of sown area i1 | i-uw v L e _ . . el
Mixed crop 1is usually sotghum (as t:he mnin crop) grm w:lth pulu cropa.‘
Mnize, pulses, sesamum, gtoundnut, and fodder crops, nainly.

- Local (non-HYV) wheat; mixed crop is usuelly with barley 33 chickpeas

e/ . -Linseed, Coriander, vegetables;. etc. (seurce.napna 1973) ;-



fiﬁle Changes in cropping patterns on 112 farms following
tractorization in a cluster of three villages in Nagaur
district, Rajasthan, India
. - '\\\ -

py gess o Tractor  Land - Proportion of total cropped area under ¢
Farm Year cul ti- use
sfze ., .. :vation L1} 1ntenb, Pear! ‘Sbrghum‘§ésa m Green Moth, Clus-. Fodder
groups . (x) sity M111et X gram bea ;er ; sorghum

: . ean, . ,
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Proportion of total cropped area receiving tractor cultivation.

Percentage of total cultivable area (ncluding current fallow; old fa]low. per- k
manent fallow, and cropped area)put under crops..

Phaseolus aconitifolfius.
Twenty three farmers did not use a trgctor in either of the years

“( Source : Jodha 1974 )
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50 and 92 percent This has generated a. change in cropping pattern,:
ﬂihigh-value crops such as paddy. irrigated wheat, and vegetables have in .

o, ii}li ,. N

;”some cases replaced the low-value crops of sorghum, maize, pulses, chick-
f peas, and barley Mixed crops (dominated by sorghum in rainy season x

it
“plantings ‘and by non-HYV wheat, chickpeas, and barley during the post- ’

ol i

'rainy seaSOn)'were common features in cropping patterns in the- region,

, and these have lost ground to high value crops, which are generally SoWN;
‘75
alone. The gradual disappearance of low-value crops, particularly coarse o

MR

cereals, following ‘the upgrading of the resource base through irrigation

,has been a common feature observed in different areas of India (Jodha,

Pl ol . v ey A PRy

t 1973) In the case of the Kota village, the pace of disappearance of low-~

value crops and mixed cropping seems to have been accentuated by almost

Simultaneous availability of. high-yielding varieties of paddy and wheat _/

‘e 1‘,,
Y

",The reasons for the above changes include inability of the low value

[PTRp I ST EXIN R Fowre tre -

crops to "compete“ in the changed context, redundance of mixed cropping

. as, a strategy against risk once irrigation arrives: and the advent of: HYV

e & 1
, ."s ., ‘l".‘ . l" P

technology which seems to lead to more sole cropping.,u

< . . ,

" ry p ,; TS v e o s dEde

_j ror details of the spread and impact of HYV s in Kota District
,aee Agro-Economic Research Centre (1970) and Bapna (1973)

. - L]
v LI o . :‘,'«‘
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"' IMPACT OF TRACTORIZATION™

Qualitatively different ’hut equally strong, cropping pattern g
changes occured dn aucluster of villages 1n the arid region‘of Rajasthan?
“siété in India. The annual average ra1nfa11 ot the ‘area 1s\3{ 9 cm;iand
Tesslthan one percent of the cropped area has an 1rrigation feciTity :

[N

The only change in the factor endowment of this area during *he Tast 15

t

years has been the rep1acement of bullocks by tractors for cult%vation

on a substantial scaTe. The overal] extent of tractor cultivation 1ncreas-

¢
o

ed from 4 percent of the total cropped area in 1965-1966 to!74 percent v
during 1971-1972 (Tab]e 2) I On the face ofq1t. the agro-c11matic con-
g

ditions of the area--low and unstable ra1nfa11 and sandy loam soi]s--would
"} G , - - 5\‘%
seem to make the tractor a r1sky, uneconom1ca1, and wastefu] 1nnoVat1on.s

. ,
. 4\"'! N NS . !':"‘qw R . 1‘; Foan

However, in reality, these very condit1ons have enhanced the spread of

e,.,r s
.....
Wl fa3

J’.‘:’-‘ S T A N N A IR T S S e, Y A ’fii’t
:;wr"lThe area not, only has*iow rainfaTT,rbut theurains.occurmusually,~
3 in two to four showers durlng July and August ¢ This limits the- sowing,

period to. 2 to 4 weeks._ The wet period is further shortened by’fast

e

winds in the area. . Thusuthe success’ of the crop: is determined by one' s

L £ 4 : ‘ A - . 4 - ' " "o Ly e
R ’_;(-,x.;w-'“ SR sl W "y 4-, DTl M P S Yo e o

~ ot Tag e v b A e s" by ot K ‘,f: \
: Avetage size .of :farms ranged fromrB to. 12 hectares. For details
;i aee. JOdhﬂ (1974)-4 By et e o P VR SR S R NP '
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capacity to exploit the short wet periods. The consequences of delayed
sowing (for want of sufficient draft power during the peak periods)include
need for resowing or lower crop. yields due to poor germination, poor crop

stand and dessicating winds (described as hola) during mid September,to

¢

,,,,,,

stage.§/ Thus from ‘the demand side. for technical reasons alone, any faci-
lity which helped farmers overoome the problem created by a short wet

period vis-a-vis their limited draft power was readily acceptable Further-
more, any potential user of the tractor service dfdenot have to own a tractor..
Informal custom-hire-services offered by tractor owners operating large farms
(or by groups of owners of medium-sized farmers) became popular One of the »a
reasons'for the popularity of custom hiring was its flexibility in terms of

IR FIN - ik

time and the form of payment of the charges. The charges were accepted only .

tttttt : Pomte,

when the customer was in a position to pay, e. g. during the harvest period

SN . sandt

Payment in any form, including cash, grain, fodder, fuel labour or leased-
bl ;n" TN .

out land, was welcome. For the tractor-owners it became an important sourcej

of income: as well as an instrumentiof influence: ‘in the village product and

factor’markets, and also. in’the non-economic sphere of- community'life.ntThe 1}

l L . Lt Lo . . .
' R i . PR g . Lo S . . L L Vo

_j “Plotwise details collected from the area indicated that more than 50 and
67 percent of the total plots sown.after 7 and 15 days of soaking show-
ers respectively required resowing. Pearl millet ylelds of the plots

- gown with these delays were.3l and 79 percent lower compared to the-
yields of pearl millet sown within 7 days of soaking rains respectively.
For details see Jodha (1974). :
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process supported both by demand and supply forces (including the Land

It". i ’151'.7‘

Development Bank's loan facilities to’ purchase tractors) brought about
a significant qualitative change in_the resource base‘of the community 1
Mechanization's first‘impact was to intensify*land-use by. reducing'the |
extent of fallowing of land, which.was’ partly due to the inability tovlan
+plant. a larger area within “the very short wet: periods." Consequently on
’ sample farms;'the net cropped area’as" a proportion of- the«total opera-: :‘

tional: areasincreased from186’percentlin 1964 65! to. 94 percentﬂinnl973-74

‘i‘i}u o «. flh "»,,; Lfv% f H [ LTINS (b ".’ .’\"~ "“ Tty i’ ,'o' e "; <, \,: "} AR

s et The cropping pattern also underwent a considerable changes due
N2 F A E P RS AT S ST YN ,.,», FI A N VA B L L7 RS “4',‘

to tractorization. 0n the basis of their features and relative importance

v ~
‘*"H LIS VI AL ‘ e L ERER LTI ',. i TN DR C‘J«:

in acreage allocation prior to tractorization the crops could be put underih

et Al PR RN

three categories.

R T
T [V VAR

[a) ' . The subsistence crops--pearl millet and sorghum. Being main -
ot 7 istaple food of the people, these crops got highest priority:in‘

FOR ,tﬁrms of acreage allocation as well as their planting soon after
a4l the rains.

. b) i - Crops 1ike moth bean, cluster bean (quar) and fodder sorghum '
received next priority. They were mostly planted towards the end
of wet season. Since the maturity of the late sown crops is not
.. 7 éertain in these areas, farmers preferred these crops because,

. when not fully ripe, they ensured at least fodder if not grain.
R Moreover, owing to their low moisture requirement these crops have
e better chances of success even though planted late. :

, ;‘7/ The process worked so effectively that in an area.of just six villages '
-+-jr«the. number of tractors (mostly 35 HP Massey-Ferguson) increased from
10 in 1964-1965 to 35 in 1968-1969 and 59 in 1973-1974. Jodha(1974)

B
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.Qther crops like sesamum and green gram, though higher priced.
{unlike pearl millet and . .sorghum) neither filled in-to.the sub-,
sistence considerations of the farmer, nor ensured partial returns -
through fodder.- Consecuently they received lowest priority in
acreage allocation

After the tractor. use became popular the priorities in terms’ ofr
acreage allocation to different. categories of crops have substantlallyl
changed The use of tractor. which. facilitatedftimely plantong'of crops.on
larger area favoured crops under categories: (c) andﬂ(a).rwhich performed

well only when sown in the early . phase. of,wet periods. The dlsappearance .f;:
or at least relaxation of draft power constraint owing to- tractors reduced }X5
the need for planting crops at the end of wet season frlnis adversely affect-v
ed the crops under category (b), which as mentioned earl;er werejpreferred by
'the farmers as late sown cropsQ\‘ AR S

) For all the tractor-using farms (1 e. thOS° who at least used ,
-tractprlfor cropJplanting)rputxtogether, the share of pearl millet in the N
-total cropped area increased from 25 . percent in 1964 1965 to 30 percent 1n
l973 1974, Sorghum increased its. shdre from 24 to 29. percent, sesamum '
.from 7 to 14 percent and green gram from 3 to l2 percent’h fhe proportion ,
area planted to moth bean, cluster boan, and fodder sorghum was reduced |
during the same period from 16 to 5 percent, l5 to 9 percent and from lO
'to 1 percent, respectively. This changing pattern is visible across dif-
ferent farm-size groups also The fact that these changing crop propor:
tions occurred on a much larger total cropped area further adds to their ,{

significance.
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Attributing changes 1in.cropping pattern to tractorization--a major‘;!
qualitative and quantitative change in.the .resource base of the communit =y
?is further supperted by the absence.of .similar changes 1n the cropping pat-ip
tern of the non-tractor-using fanmers during the same period.-/ lhe latter‘w
xfarmers continued to allocate substantial .acreage to the more drought-resist;<
ant crops, as they could not plant all of their land Auvinn the- hedaf - 2
Zmoisture period ‘ B

l‘“‘

'('{i‘
.7,1

CROSS-SECTIDNAL ANALYSIS OF IMPACT 0F RESDURCE DIFFERENCES ;gi;‘

3y
[ ,‘. )

v N, . ‘Y AT » o Y . . Vo !
: N i B S T A .
Do r"',- A .,',’ ‘e -,.1.,.«-‘. ‘=.‘~'4: ,\1"., v"e‘n.

b 'n:’ ‘In what follows I shall use data from six villages in- the SAT
lparts of India where ICRISAT is currently conducting Village-Level Stu—
dies _/ The results discussed below are! preszznary,,anthe finaluéi, o

processing of the data is still in progress.

Farm Level Resource Base-:. A summary picture of the, resource. position of‘-'ﬁ

the farms in the three different landholding graups 1n the six villages. as
obtained at the beginning of the .1975-1976 agricultural ye:r, is presented"
in Table 3. The average size of operational holding broadly follows the

8/ Incidentally, 1964-1965 and 1973-1974 were two of the best rainfall and
crop years in the area. Miid droughts occurred in the years immedia-
" tely preceding. Hence, the differences in cropping pattern at two
- points of time cannot be attributed to the impact of different weather
, _conditions.

9/ For details see Jodha and Ryan (1975), Jodha(i976-a), and Binswanger
and Jodha (1976). _ :



Table 3 : Resource bases by farm size group in six SAT vi‘llagés in India (1st July, 1975)

Lt N ‘ 1 B
serl

Opera- ‘ .+ . . Family . o

Village 82/ tional Average - : : ‘
Farm size  area of size of ;:ﬂ e :gl‘ggk’ g;ﬁogzr :::k%s :::.' Value of famg/
growps - holding hold-  Gp00" py, ' ‘ha. ' worker ' equipment
size ing
. group
L .
, (ha) () (9  (N)  (ha). . (%)  (na) . (Rs/farm) (Rs/ha)
1. Aurepalle, Mahbubnagar District (red sofl) N o
Small  0.2-1,2 0.8 4.8 5 21 T ar T 02 186 226
Medium  1.3-3,2 2.3 10.8 3 2.8 18 0.5 902 401
Large »3.2 4,9 13.9 4 2.8 4 2.8 v -3657° v 317
All fafms  --- 2,6 13.0 4 2,7 8 1.3 1582 325
2. Dokur, Mahbubnagar District (red soil)
Small 0.2-0.8 0.6 75.3 3 3,0 . ‘3. 0.3 . 493 813
Medium  0,9-2.1 1,7 53.3 4 2.9 9. - 05 . 872 507
Large 2.1 2.4 39.3 6 o VoBry ny e Brdn  11e3yriye 2845, o 601
All farms  ~-- 1.6 38.3 5 TV T2 0,877 1403777 596
3. Shirapur, Sholapur District (deep black soil) ) ‘ |
sﬂ.]l 0.2-2.0 1.4 . 10-3 L 4 el —:7:2.8{}1.31: 3' 20; {]( 3 0.5,‘ frl o : 32] 23]
Medium  2,1-5.3 4.5 5.4 2 6.0 T T 1.0’ 785 163
Large »5.3 7.3 10,2 2 “ 2.7 ., \‘,,}\,‘5‘ 2.1 1656 227
All farms  --- 4.5 10.1 "2 “"4’.'5?‘5 RRTAR L= 1) 2\% il 787 T 175
4, Xalman, Sholapur District (deep & medium black: soi'l),, e oyl .;',k{;;::;:'} a1 IR
Small 0.2-3.6 2.9 1.4 4 29 .12 0.9 256 90
Medium  3,7-8.5 6.5 7.8 | FRIRTTo 8;1;;"_«; 2t 8t (136 o i A7 o 146
Large »>8.5 8.0 1.4 2 6.2 - - 5 3.0 1692 129"
All fams == 5.8 n.c 2 5.8 4 . 2.3 985 129
5. Kinkheda, Akola District (medium black soﬂ) HLAMTE A SR g s “"
Small  0.,2-2.0 2.4 1.7 4 2.6 LM 0.9, . 18 85
Medium  2.1-4.5 4.3 3.8 - 2 UNLTHQARVE tiaptanid 104 T .7 398 i 93
Large 4.5 6.4 1.3 3 c 4, 3 3.4 767 - 61
A farms === 4,3 20 . A A3 o B (Rolw 1 A4 T
6. Kanzara, Akola district (medium black soﬂ) Lo P
- Small 0,2-1.8 1.4 17.0 a2 33 03 . 282 199
Medium  1.,2-5,3 3,9 2.0 2 . 4.4 15 - 0.7 .316 80
Large »5,3 5.8 4.5 3. . 3.5 . .5 2,3 120 0 132
All farms === 3.7 4.5 3 3 9 724 125
m

al thb\bmnr dhtr:lct. in Andhra Pradesh, averages 71 cm rainfall annually., Sholapur and Akols
districts, in Msherashtra, average 69 and 82 cm annual rainfall, respectiveiy. Village-Lavel
Studies have been conducted in these v:llluu since May 1975. The number of farms in each group
in the casse of each village 1s 10, - : -

b/ Fira and irrigation machinery, hand tools, other farm imwplements. ° :
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trend dictated by rainfall and irrigation conditions in the region. The

JA{

""""

"me,{“

operational farm sizes are 4. 5 and 5 8 hectares. The corresponding figur-
@S for the two Mahbubnagar villages, with a- slightly better rainfall and--

substantially more 1rrigation fac1lities, are 1. 6 and 2 6 hectares. ’,The,,
> 2N ‘9 o

' average size of landholdings. 1n the two Akola v1llages. hav1ng the high- X

‘ ‘1

est.: and most stable rainfall are 3 7 and 4 3 hectares. “The number of

N
¥
R

Hbullocks per 10 hectares of operational area in the Sholapur villages isr

’.almost half that of the otherlvillages.: This was primarily due to the

vrl‘

3 effects of successive drought years<1n the early 1970 Sy’ which depleted‘iiek

'bullock herds in the Sholapur villages., Posse551on of farm machinery and‘

equipment, as indicated by their value per hectare of Operationa1 area, :ﬁ(

was largely dictated by the availability of 1rrigation. Dokur and Aurepa- ,

)i"‘
”7

u»llelvillages both have a more. irrigation and a higher per-hectare value, G

. of equipment when compared to the other villages.

%
tad

Extent of Rabi cropping : The 1mpact of differences in regional resource‘

fret

mi (iu‘

endowment is clearly reflected in the seasonal distribution of croppingr
Ain different villages. According to Table 4 in Hahbubnagar (red soil)

- and Akola (medium deep black. soil) villages, kharif cropping accounts for

"

*L70 to 96 percent of ‘the net sown area. 19/ 1 Sholapur villages character-‘

L lpansiar e et

10/ The average net sown area shown by Table 4 differs from the average
' gize of holding (Table 3) .in several land holding groups. The infor-
mation presented in Table 3 was collected at the time field work began.
The land details of .Table .4 were collected on the basis of plot by
plot area during the cultivation season. (Which was also confirmed
by actual measurement). Some changes occurred due to new leasing -
arrangements.
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lele 4 : Proportion of cropped area sown during each of three seasons and that sown
i{n more than one season, and cropping intensity, by farm size group in six
SAT villages in India, 1975-76

. T
Area Sown ‘ d
Village and ' am-/ Average ' Cropping= I
size group net sown intensity
area Khari f Rab{ Sugmr two or
only only only seasons-/
(ha) (1) (1) (S) (S) (%) (%)
A"" .]]e [ o 3 Vs ‘v‘: A [ I SR N [IVAR I AR
Small oo ot 1A 100 (29) = S e e 100,
Med{ um 3.6 8 ( 2 - 2 102
: La e e “8";‘;‘\(’.‘.”»" 'IO 8 - 21‘( n. R p"” Ty
AH farms : 4.4 8 1 1 8 108
Dokur ot oensberdloals ;e v e
Small A ~ 0.5 74 81 5 100 - L2121
Medium - e RN w47 (79) + 36 (100 DIRCAY ERFUN ) SRR 117%1
Large " 8.1 79 (69 8 (100 - ‘13, N3
A1l fams - . 126601 41470 (72) - 16 (100 - ' ;*‘:;3],4,@;:,? oy 'n“f,’:
Shirapur. . :.H,.;;' Yool o Lo R ST P l .‘ Al
Small* ' 20  15(67) 78 (100) ' 3 4 104
Med{um e w0 41 (83) 50 (93).. .. TR P MR | |
Large ' - 7 77 VG Y 35 (53) 65 ( 88 Ve mErbyg Mo ~114"?‘
A1l farms R X 33 (63) 57(95 1 ‘ 95‘ SN | I 3
e ey Tt $7 3 S, I T S ANV RS IR 1 \"';".
Kalman , ‘ ‘ o
Smatl*® e dedap . 45 (30) 0 50 (B1) .S o 105
Medfum* CORTENr Tt 38 (23) '60°( 58 f SO I 106
Large 1.3 28 (21) 64 (80) 1 4 7 _108M
ANl farms 81 . 33 (25)° 60 (:69) . ~riipenn esRN UaseiiO
Sy - 2.2 97 (1 3 l .163
,omaly vi Gelny n I ' Toanoupan? prasd o b .". 4
Medium - R I ‘96 {6 ! - ptET 4.!2"..{”.,.‘{.,‘* e
Large . . 12,1 . 92(9) . 100 = oA 104, -
ANl farms™ ' iV z"',*3"‘6‘.1'*‘*' “fog (-7) “2 (100)7 JvLiL vivEzg 4*.‘ Y04 ” )
Kanzara R T ATINY St - ol iV tanat g ;-.;
Small 1.4 9 (2) o - 6 106 .
Medium- - oo 4,470 .93 (19) -3 ('IOO) L EIESY SRIVAERS (1| PR
Large 1.8 97 (27 2 00; - 1 100
Ml farms . 5.8 .96 (23 21 - 2 . 102

nl 'Village level studies have been conducted in these villages since May 1975. The

. number of farms in each grouy in each village is 10 except in the cases marked(")
.. In each of the cases marked (#*)one farmer leased out whole of his land during the

,  crop year 1975-1976, Thus, the number of farms in such cases 1s 9.

b/ Proportion of holding cropped in any two, or (like in Shirapur) in all thres
seasons of the reference years.

e/ The figures in the parentheses indicate the proportion (l) of mpoetin areas o!
khar{f and rabi planted to sole crops. -

4/ Cropping intensity = Gross cropped area X 100
Net sown area



A7

"'tiedfbxwdeep black soils and a. bimodaI pattern of rainfall rab1 crop- .
piqg (mainly sorghum. chickpeas. -safflower, and wheat) accounts for 57
to 60 _percent of the net sown.area. .The,lfnfted extent of rabiucroppjng
observed in Mahbubnagar and Akola.regions is langely‘on irrjgated plots,
Inwgholapur, rabi cropping depends wholly on rains received durinp the ‘
lpreceding monsoon. The broad .seasonal pattern of cropping observed for
different villages is also.maintained .when different farm-size groups are
compared; 'The extent of rabi cropping'preceded‘by fallowing'of land* -
during: the kharif. season . ‘indicates -the potential ‘for: double-cropping fn .
| ~the rabi tracts provided.suitable. quick-matur1ng kharif varieties to fiti
to the rainfall pattern.of.tbe.nabi.tract are availab]e ‘and the fiethods '
' of 1and management in déep black ‘so11-areasdiiring ‘the'iionsoon - season”""
4aré‘eVolved:11/

» ry W N
285y o ',c. M

Apparently the main reasons wby farmers prefer not to grow "y

.~

' kharif crop 1n tbe deeper black soil areas are : y . o ’Uf“,

ty .=_~t T LN S E Jebe v, T
ptt) A P ANNA T 2 ET T et e

i) The difficulty of working 1n the deep soils once rains start
the farmers' dilemma is that 1n:the absence ofxgood soaking‘yains deep
black soils are too hard:to.work;: and once substantial ra1nswbegin;11twn, f

~ is then difficult to enter such.soils..... .. - ~: i *f?ﬂfu’f LR R

. 11/ .1t 1e estimated that nearly.18 million hectares or more than 24
percent of the net sown area.in.the SAT areas of India are fallow-
3ni:0d:during.the :monsoon season to-be planted.during rabi season.(J.C.
Ryan personal communication using data from Halqne 1974)

e 4< 4w

A ¢ » ’ . v .f?xf. o 42 LR
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W t" f'

ii) H "Even if some kharif- crops “ire planted by dry sow1ng; manage- ‘
: ment of ‘the. crop in the subsequent wet period is difficuit. Before the'

soils are dry enough to permit entry of labour ‘weeds will almost comple-

aehs

te]y spoil ‘the crop Proper management of weeds in such 51tuation'may

“‘prove to be an ‘uneconomic proposition. “There is cohsiderable scope for
AT L N L e TR

research onthis issue. =

P ‘s Jo R Y 4 . .
sttt e ensd I gt hord e sl nh by Bl 100

Tty

" iii):' Farmers are concernsd about the -variability, and quantity of

‘rains w1thin the monsoon .season,, Their.expenience.is that rains,during

!

: the second phase of .the monsoon are -more .dependable . than those in. the‘&n -
firstxphase, This makes dry .seeding of crops risky...Furthermore, there
"are many other . soqurges, of.risk in kharif. cropping., If'rains in thef»~,,

’first phase of monsoon are inadequate, the crop may die; if ‘they are ih¢

I,
fexcess (as in 1975~ 1976), water-logging may spoil the crops, if rains’

: during the second phase continue “for a Iong period as they did in fr

i

’1975-]976 it may spoil the kharif crop at its flowering or ripenin { {
;stage.», . J |
ganh o xAtipresent, farmerSLare -not : aware ofcrop varieties. orclands: ul
management»practices whichrcan :reduce:;the-aforementioned hazards afiisia“’
kharif cropping in deep black soils .and continue ‘to- follow the:tradis
tional _practice of fallowing land in the monsoon season. Research at
ICRISAT and AICRPDA 1s attempting to provide new technology for such R

A

\ areas _./ Given the uncertainty'of kharif cropping 1n these deep black

VL I TS CPR AT RS TS BRI v

.12/ . All India Coordinated Research Project for Dryland Agriculture.
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. soils and the extreme difficulty of raising two rainfed crops on these

i s oni i s RS AN HTE g-li A !,
lan?s with traditional technology, the farmer perhaps makes a rational
sy nrs o VS SR mh e e HWete . ik ik b

choice in leaving the deep black soils fallow in monsoon It helpsfhim :

'15: W rvk‘yl NS iy N Tl ey s

‘lto‘improve the temporal allocation of his scarce resources--i e. con-

centrationﬁon medium and shallow soils during monsoon and on deep blact‘
”soi;sldurihg the post-monsoon season. Thus kharif fallowing may not be ‘
‘ as'{3§£€50551 as it may look Its irrationality can be proved only?[‘

through presenting a viable alternative, and this precisely constitutes

Fagas

‘the challenge to agricultural research _

. 3, [ e ) s
] N i T 70 1 A, : M MY PN ~'.gfw i »,:I )15,’
{

. Differences in cropping intensities in the six villages seem
R b et nanne - I R :
_Nto be due to availability of irrigation facilities, rather than diffe-

A0 Ehdst o "

rences in other resources like bullock power or family labour -/ Juxtae

position of cropping intensity values with resources position indicators

e 7 ".

-z(Table 3) of different holding .groups ! and different villages suggests

-v}
a

this. “The: high cropping intensity»in Mahbubnagar villages is largely /f

e ‘tl Y vIL‘,

due :t6- sequential paddy cropping in irrigated plots According to Table s

y,‘ﬂf - Lol iy

- lO. ‘the extent of paddy followed by paddy accounts for 84 percent of the

Udouble cropped area in Dokur. The corresponding proportion in Aurepallex
;‘is 79'percent In Sholapur villages particularly in Shirapur mhe higher;
tcropping intensity is mainly because of sugar cane, vegetables and otherl
crops on the wells which have dependable)rechangef T R Ry B gy;?

[ECRT ic-‘u

. s 2 .
v G RS FRN D g,

RET I I O S
Grose cropped area x 100‘ 3
Net sown. area Lol

13/ ' " cropping intensity =
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N ?f-df}d RIS S I Fain AT SUE N S N AL R R R R AT R RECTL S SR R L T
. Mixed cropping : Be51des the predominance of rabi cropping in the

S TeRerILa T 2ellnt Al sl s cunalindied (s wrf*mn*n:ua“wh, ,
,deep bla#k soil areas with bimodal rainfall such as in‘ Sholapur, another'ﬂ
53 P DUt iy wel Iut L Ve 1ens qovh sl nyieser i anf ain

u;feature of cropping patterns in the SAT areas of India and e]sewhere is

N > l 1., A\,.;,‘Ir“:" 3 R AT '7 t :' fy \ - (, [ '. w"* ~! “; !(;1 _;j

L'the predominance of mixed cropping ._/ Depending upon the crops a number

et . A ) . v e
l"J:\ et > o ;" s EAR RN u...' IR ni AN 7,« o Ty

of agronomic factors such as growth habits shading effects and root com-

N . « B i H R -
4, KT Vit R T s 14 TR LR LIS ek, n** T :" ar

'petition, together w1th economic con51derations like risk and returns,

\ = . - N S A R I A TR BAT VRS SRR
icrops are mixed together either in segregated rows or by mixing the

e e R IRy R ) IS RS NN IS YT SR EUNA LRI )r\lql

fseeds while‘sowing Patch-cultivation is also practised where‘uithin

LR SR ) S ERSJCN RIS e P SN

,the same plot small areas are put under different sole crops.]5/
.nma }&Ef<f\fr RUBAHIINT:S & PN ST ST Q, Wi 'iw~a*hﬂ
The proportion of plots sown to mixed crops ranged from 8 to 72
‘, !'n‘i‘ ",-.'§ WF (: ,’"f(; (f\{ i ‘)l u "‘)- 'f",' ! )i ’ "‘i 13071 S .'}J' /

percent of the total number of plots sown in the six villages (Table 5).

‘.

Cepd nl."nﬁﬁ7 SRR TS TR TITI A RRC Y S N ST N A Rt M Bt FRNT L 0

GG AT LTI e TN 2, ity PoAaiebry tupnpand ar RSP S SN

;ﬁj For an excellent discussion of mixed cropping in the parts of
#7.Nigeria:see Norman :(1972) :and Norman~(1974). :Also see -Aiyer .(1949).

15/1"Very small areas within the plot often have special problems like «
.shading by trees, salinity, prolonged stagnation of water due to
%i::. depression or bunding, severe erosion, etc. The crops suited to ;.
y such patches are different from the crops in the rest of the plot.
"%, | Moreover, for the purpose of self-provisioning, minor crops like. |
tobacco and vegetables are raised in these small corner patches of
_ wlivyithe plot. ‘Uneven germination or mid-season failures of crops in:
parts of the plot often lead to resowing with different crops. Such
A »npatches, when smaller than 0.05 hectares, make it difficult. to. -;
C record separate input - output details. These have been treated as
-+- mixed ‘cropping in ICRISAT ‘studies: See Binswanger and Jodha-(1976).

.Q!é/” The plots are not necessarily separate land parcels of fragments. .
T For the purpose of collection of plotwise input-output data, often

' the same land parcel was subdivided into plots (or subplots)’ accord-
“ing to the differences of ‘cropping patterns existing in different"
.parts of it, provided that the:part was more .than, 0 05  hectares .in
size. See Binswanger ‘and ‘Jodha' (1976). -



‘
o "((. .
S ;}
. e

,;": 21 ¢

N ,TabIe +i Distribution of plots. by number of crops per plot, by farm size

‘ group in six SAT villages in India, 1975-1976,

i - .'<.\ N -

_/ Proportion of total plots under . :

. Vﬂlage,;aryd T type of cropping et gttt

farm'size “ SoTe Yo Three  Four —TIve o s (ot

growp | crop crop .crop crop. crop,. Total . Per. farm.
' ! mix mix mix mix '

-
o

Ty

» .
e’ o PO T, e e e w, . oe.o- -( )--- - - o e, »( ) ca ( )
R AL N ST b T TS % R T S T !’Lo,u:?&‘x NO

o " ! RN '

i R .
'EM’G: WL TOm s B g nd e at g it e e ¥
Small 36 . - - - 64 22 2.2
Medfum® - oo T o BB T B e 5 e o026 Maiic 38 i 23 B

Large ‘ 77 . . 8 | =a | = 16 . 90 - 9,0

“ A1l farms. - < i\ 0068y LSS Ceei e ooy D260 i 14645 <7520

¥

* Dokur L SR T S S TR BVIES P SR Y a?._ﬁ\" oot i daT
—

Small. . . ... .76, 24,1 TP LR R 7 Aol
Medium ' 95’ 5 R SR a2t g
Large . ... .89, ..9 . 1. .. - . -- 76”, v u,,7.6
All farms A" I [ I B R 4,5

" Shirapur M
-Small* AU 06 el A0 L aml i e e - 2 BB L Y 64251
Med{ um 92 8 ee em e 75 7.5
Large . . 0 AG1EY Sauderiin 2 rocoRelor de i <127 . 102070
AN farms 92 71 -- == 258 8.8

L T L e T L R S LA S IO
Kahnan

Smallw' . oiirvggi Trgpar gl Ll diod 0 gguiagigyp
Medium = ( ... 61 (r22 14 3 o125 0 13,9
Large | v wrgginnypre g ove siy: So gl qgl5 b
A1l farms - 66. .- 23 .9 ] - 376 '\_13.4 .
. o gty ,r Fae, 3 4 by ' - “;75" \‘,“ o v“‘r}::";‘;‘ ";'L"ﬁt o e e "l\\"'t
Kinkheda : o |
Ao e ) AR TOU LRSI PR SLC VI 1 T Qv
Small ‘ 25 25 7 - 28 2.8" W
Medium , - 26 17 54 3 - - 35 3.5 4
Large PRI 3]{"3;";. ZQ.: 35: v gl 4,’,13‘ e {‘xj?;r;s,ss i 6.8
A1l farms 28 26 N 0§ e 131 4.3

.
S C Yaie e .o s . 3 PRI S e et e taay -
cUT e T et gl epar et Yoo ot b dn e vy b

QG

. [RPEEN . 3 . . | et row N PRI N B
T A RIS s 0T e I I T T T R TR TIY S & SV B OO

'" 1 -
Pl r I g BGIE Ty g At YT ST A

Kanzara | .
small. .. . 22 . 28...33 .1

7 . 1.8 ..
Medium ‘ 51 21 26 2 - 53 5.3
-Large - - B9 - 29 10 s e 9 g} :

AN farms - 52 -2 18 © -

'8/ Number of farms in each group 1s:10 except 1n the cases marked (*),
where number of farms is 9. See note a, Table 4,

&



Similarly, the area devoted to mixed cropping ranged from lS t0"84qpervi

ot : E'.':T..' ‘.f i

cent of the total cropped area (Table 6)-/
/o ) ‘ o L " y

“ .
l,m-.x .w.a. PPy «4» . [ P Y W e ol wderan An.,ii.« S PRTN ""Y'M ..,,.....u

1 a4 Except 1n Dokur and Shirapur, the extent of sole. cropping tends’

.to increase with an 1ncrease in. the size of operational landholding.m This
B C R ”/ ' Vi o i‘r‘i’
~imp1ies that smaller farms have a stronger preference for mixed cropping,,

r"’ ’ *i u“' "“xa'

,which is plausible as® mixed cropping on the same plots fits well 1nto Small
farmers crop-diver51fication strategy .against uncertainty and. risk.gaSmall

farhers resor% to mixed cropping to achieve crop diver51f1cation also“be-

-3'(

;cause they doipot have a large number of plots on which to plantwdifferent

~sole crops. Large farmers, on the other hand are able to diver51fy [crop-

_‘ping by usingrtheir more numerous plots, for sole cropping ThlS 1s fully
e “

1 supported by details of sole crops on different farms (Table 7 col l)

.“’ G

(s

The total number of sole. crops grown in different v1llages differ from l4

Mt‘.-\

"in Aurepalle to 23, in Shirapur. But in each of the v1llages the nunber«
¢ tf* i s x;a‘

*,of crops planted as sole crop increases with an increase :in the 51ze of

,.nv, »,~

_ farm. This in a way suggestskthe qualitative difference between the '

R crop diversification strategies of well endowed and poorly endowed farms.
B h" . .,.r( f;&:‘

s pm ‘1\’! : 4: . A . . ;'v . . ,-»-‘. . .
Av“,“, VL waw v . ,in o v‘i, ,}Hx

- The possibility that the risk factor influences the extent ofﬂ

flmixed cropping on different holding-size groups is further supported by

8
V. .'N! ‘¥ Y . - A '

«?17/‘ At the time of preparation of this paper the proportions of the area
. under each crop comprising the mixtures were not available. These are
"being worked out on the basis of proportions of crops in the seed mix-
ture as well as proportions of rows of different crops. Hence, in the
present paper, separate areas of individual crops in the mixture are
not presented. .
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" Table Gf*"“wExte”n’t of’ so'le and: mixed cropping. 1rrigated ‘and” non-irridated.
Lo féx i by»fam si’Ze groups 1n six SAT vﬂlages n. INDIA. 1975-1976

e e Proportion of total cropped area under b/ -
Village and ¥ =

Two crop  Three crop Tour or

farm size "Sole crop it

Ve o mix mix five Total
grow crop mix &/ R

et R LR R (8)- - = = o eI o
Aurepalle " SR
Small 30 == == aa  e= == 70 - C1007 "
Medium- - .62 (28) 7 1 o= Lee  A74(5) 100%:(14)
Large 7 57 (26) : 9 (2 - e K1) - HlOO*x 15
A1l farmsr- ;83 (28) - 6 (2 --_ I 41: (2) 1100”(13 .
Dokur > Lot b .’ Cartet R
Small 88 {59;, 12 mm me me e e 100;::(52)
Medfum . 92 .(73) .8 == | e= e ECE - 100,:(67)
Large .. <82 (57) .15 =" 3. == - - 100.. (47)
All fﬂms;"{ ¢ 85(62) '”'_13 - 2 ’{ Ll -';:.’t--‘ 100 (53)
Shirapur =~ v - 7. b0 o sy Tk
Small T 97 (17) 0 3 = = me o eel ew \.10039(17)‘
Medium .93 (12) 7 29; T [ n;
Large . 282, (14) <714 (6)" 4 : - e 100 (11
A1l farms 86. (14). 11 (6) " 3 - - ;100 (13)
_K_a_1“_a£|_ " A 1 : . ‘: | Ny e .,:;:Qf\,u ,7‘i~“ '
Small 44 (22) 40 -- 16 '(63) == == . 2100, . 10),
Medium 47 (14;,, - 27 21)\‘ 20 (1 6 - 1007 ~( }
Large - 566 (23) --21 (4)% 1047 (22)  3ifem 1007 (15
A1l farms "f574 (21) i‘27 (2) - 14 «;(11) Zﬁf-- 100- a(l4)

, o K S I . e *‘

Kinkheda . BACC L Sk e 2 iy s
Smatl 6 (40) 31 = 53 . == 10 --. 100 ( 2)
Med{ um ©12:(19) .27 - 5] = 4 e 2100:2(52)
Large ) 9 e 28 ey A6, em o Tge= 1005 s
All farms . 2 16 (8) .27 - .80y == T , 1:9;9;;]‘(;“.‘1)
P S S DT A
Small | 12 (48) 27 - 39 - 22 .- 100 ( 5)
Med{um 26 (11) 30 - 39 - 5 e« 100 . 3;
Large 32 (8; 49 - 17 =- 4 == 100 3
A1l farms' 30 (19 40 - 24 .- 6 -- 100 ( 3)
a/ See note (a/) of Table 4. : . v e

b/ Figures in parentheses indicate proportion (%). of the crop. that is receiv-'
ing irrigation.

¢/ Five crop mixes were observed on'ly m Aurepa'ﬂe. |



:‘2(:

; ";Ialy“];élzf ..Numbey, of sole crops and number of crop combinations
IR characterising the mixed cropping by farm size group
in six SAT villages of India 1975-1976.

(A) (8) Crop combinations used for

Vﬂhge and  Crops Two Three Four or Tot;”i’;; )
" farm s17e planted crop crop Five jrop Total (A33) o
group & sole mix mix mix WD)

(fo)  (No) -(No)  (No) j(uo) (M)

Aurepalle _— o |
* Small SIE S . pe
Medium: L S

Large 13"
A11 farms 14 .

Dokur e e PN e o A (N
—— . . . o .

L 2]
.t bt

-es ¢
- v

NUI=—t ]
-~

TN N -t and

NN -
N
o

Small S am T D em MR "5
Med{um 6T T - em i 6

Large 127"
A1l farms 1|2

Small LI | | , 1. 14
Medium 5. L6, meiii e 0 L2602,
Large 18 s 5 2’ 2 - 9 27
A11 farms 23 - 10 4 .37

, ]
¥ -" ";Y‘ " 1 <
1 Cee T Mg g
1 - -3

NN oo st

I

' C - - A { . { iR §
. PR - L
Kalman e - o ‘

Small . M e 70 fee B o200 @
" Medium 2130 1791257 185 T 6 i 33 86
Large 17 - 18 4 8 0 - 47
A1l farms 19 -2 2 12 60 79,

Kinkheda - . K o ey i ' |

. Small e T2 S B {‘ll 18,

" Medium A R Srog b oh
Large 10 6 . 5. - 15 - .25
A1 farms 1 6 9 - 21 - 35

S omNo

“Xanzara g‘ S h S
* Small B LN 4 5. 11y 5113 17..
Medium n WA'\ 5‘ 2 11

Large . ]5 \(c7: “ne ﬂ’ls&« e 3'&'.;:' Sgha 2l 13 -ﬂ'u]safﬂ““ LI 30’ L
AH farms 17 .9 7 9. 00 28t A2

Yoo Gt T R N X AR

e/ See note 2, Table 4 | - L
b/ S-crop mixture obtains 1n. Aurepalle a'lone sy
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'other details in Tables 6 and, ...Jhe greater the certaint offthe crépﬁy'

t 1y «-t‘u

”(through germination, early growth. ete; ), the. less .should. be :the need, for
crop diversification through mixed cropping. ~Irrigation,is.ohe factor shich
increases such certainty and, reduces risk in cropping, This is.borne ..

out by the factlthat the_bulk of the irrigated crops, are, raised as, sole

swmien ijl}lf‘

crops in most of the holding groups. .According to Table 6 (bracketed,t,

RGN ,‘-

figures in last column) the extent of irrigation ranges from l percent
(in Kinkheda) to 53 percent (in Dokur) of the ;total cropped area. in dlf-‘y

ferent villages. Excepting the small farm .group in Kalman, the propor-

it o N vyeq b0,

tion of irrigated crops is higher in the case of sole crops.‘ If the

;
XA

R
tlntt

T

i rigated'grops alone are considered Table 9 shows that 85 to lOO pers,..
centhof the irrigated acreage is occupied by sole .crops, in differentwvilla-
- ges. The higher extent of sole cropping 1n Dokur village 1n generaL.t,

; and on small farms in particular, may be explained in terms of greater R

.Uv\ 1_4 o N

availability of irrigation., he hypothesis about disappearance of»mixed

tttttt

cropping following the availability of canal irrigation 1n Kota villages
(rable 1) is thus supported by the Dokur situation.

‘e%s' G2 The decline in mixed cropping with the decline int farm-51ze

- P T S TR S 7 SR 4 ": 53 Bt 4,,; ; RPN ) xii KR AR E2AN XS 's’l‘

in Shirapur'village.-though representingha'situation contrary to<the

e ;;w‘.:".v\ f’vfr? ydieyron

r i
“x'ﬂ) Le I LRI ';_c Tt O, T sk o) . xll

'strendxin most of:the other villages, indirectly'supports the risk hypo-

T B INICAE SR B TR PR TL N ;\ww"

thesis,with .respect: to mixed cropping B Shirapur and- Kalman villages

belong to a tract characterized by deep black soils and bimodal rainfall

: The two peak periods of rainfall are June and September, intervened by“a :
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l ;‘"l

ate not onIyLdiffi-h

?phase of Tow and variable raiifalls Deep black soi? ¥

"cult to work after the onset of the monsoon, but the soi1* profile EE gene-
‘ rally not fully recharged by the first phase of“rainsﬁ”‘cbnsequéhtly EER
farmers with deep black soils mostly keep'the Tand failow during monscon’
and plant rabi (winter season) crops, euch‘as'éorghum'and sefflower;‘atter
_the monsoon recedes. Since the moisture retention- capecity ofﬁdeep Blaéﬁ
soils is high, the crops planted after the monsoon “are genera11y able to -
mature if the soil profile is relatively full of moisture, In the respect
~rabi cropping offers assured crop prospects ‘similar to'irrigated Farms and
'hence the need for guarding aga1nst risk through mi xed cropping ts reduced
The higher proportion of sole crops in rabi cropping as compared to kharlf
““cropping (bracketed figures in Tab1e'4)'brdad1y SUppérté”this hYpothesis:
This has greater significance in the case of Sholapur villages where 50 to
78 percent of gross cropped area of different farm size grodpejiéﬂdérbtgd
to rabi cropping.18/ The negative association between Farm siié‘eﬁdéédfe'

cropping ‘in Shirapur is partly ‘explained by thé ‘grieater’ extent ‘of' #ad?““

.18/ 1In the case of Akola villages having medium deep black soil and high

‘ and less variable rains the rabi cropping is quite insignificant. In
Mahbubnagar villages despite red soils the extent of rabi-cropping ‘is
greatec than Akola villages. These crops are mostly confined to tank-

, beds which are cropped after the tanks are dry. Some farmers irrigate
these crops through temporary shallow wells dug in the dry tank beds.
In rabi season crops in Sholapur villages are completely unirrigated
crops.
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n.the large farms ﬂu,b

véatd 3

; cropp1ng@pnqsma11{farms7qompared to clarge farms. .
;'more of theasha]lowenﬁsoils there are more crops grownijn ;the kharif aqd
4<ftheyrgeneral]y.useumixed cropping toﬁalleviate the risk of crop fa1]ure.t,'

| Large farmanevote 35 percentfof area to Kharif_ crops.and 47 percent of
the(same is. put upder. mixed crops. Tpeasmall_fgrmszonﬁth&gtherjhgngiqe;
| 'vqtg;onlyfslé«eeccentgof.f:thsl, r.cropped.area to-kharif and of:which ;;9"1‘?\,:,.1;3
334percent‘is\put'underumixed .crops. ..Kalman village,.which.is. in the.same
“reg1on does .not compare with the.pattern of. Sh1rapur.p .Overall- extept of;
| rabi cropp1ng in. Kalmannls slightly more than,compared ;to. Sh1rapur.‘¢$¢ﬂ'
| Ka]man“has a,much;larger.area;of .medium black and.shallow.soils (whjch

is ;usually,cropped, in;monsoon, season)_and.unlike, Shirapur, proporti 9!!.,-;9,13-5* |
such so11s, is. moresin,the: case,of..sma}1,and ;.m.eé.!i,w.n,- farms, as compared, to..
Targefarms, zG@nsequentl.x»-.thswrabi:inq,iac.eé;§°lessmpe,i99. increases with
the.sizedofpfarm. ,Kglman.has,more bundedmpldts*than;Shirapur-and these;,
fallow more opportunities. for,small-patch, cropping involving. -coriander, . -
" i ed vegetables and, paddy, near the. bunds where water. stagnates.lg{ i

—These small-patch crops sagn1f1cantly 1ncrease the. extent of mixed crop,,

»

ping in,Kaiman, .,

7+t 1.3‘ A s FU T SR L . . + r L, )

19/:-In Kalman village .as. a whole,. nearly 84 percent of the farms. have 20
' to 100 percent of their lands bunded. In Shirapur with extensive

- areas. of deep black soils the corresponding. proportion of the farms

is 25 percent. In deep black soils, it is difficult to maintain bund-'
- 15t ‘ing and bunding can.cause damage to;crops .(Jodha 1976-a). -


http:35,percent.of
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5’ rop Mixtu;es" "Mixed cropping characterizes al the‘villages but therec

are ‘considerable differences in the number as wellas types ‘6f crop com-ﬂ

":binations used for the purpose in different villages’ (Tables 7 and 8):°

.~For instance, Kalman village has 26 different’ twp-crOp mixtures and 22’
\v‘different three-crop mixtures. Dokur, on' the other hand, has only two

“’crop combinations. - Other villages fall-in- between these extremes.l The
‘fsimilar pattern obtains even when' the number of crop- combinations “in: the
"@case of different farm size groups are considered In most of" “the vil-"l
,’lages there 48 no ‘cledr trend showing relat‘onship between farm-size and :

“number ‘of crop combinations., Yet, practically in"all’ villages large‘

farmers have” larger number ‘of crop combination in i xed cropping This :

is' despite the fact that except “in- Dokur and Shirapur the proportion of °

vboth the total number of plots and the total cropped ‘acreage dethed 0

mixed cropping declines with the size. “This" represents yet another’ facet

: ;of the crop diversification strategy of’ large ‘farms, which as: previously‘“
‘-‘mentioned differs "From the ‘one-. adopted by" small farms "Firstly, owing”toi
"rtheir bigger holdings and more” numerous plots the large farms are able tov
;lbuy insurance against risk through planting more plots to sole crops. K
:ffSecondly, even when they devote lower proportions of area. and plots to

1jfmixed cropping, they achieve qualitatively different and perhaps greater'

ra \ L {'x.-

f icrop diversification by planting more combinations of crop mixture?

LB i

heir larger land resource base* helps in achieving such crop diversifica-‘

“‘X’i‘, '\ .
Vv



'I'able 8 lnpomnt crop mixtures and nuwer of crop combinations chara-
‘cterizing mixed c Jing on sample farms in six SAT villages
of India 1975-1976
Percentage share of crop mixtures in villages

Eo"gle"“f"t“" Aurepalle Dokur Shirapur Kalman Kinkheda Kanzara
S+P 44 57 -a - - '.-'- f‘T?.
S+B - - -- -- 4 7
Sesf - - - 23 -- o
S+Gg - - .- -- 9 -
S+B+Gg = v merli o ee T3 ) R -
S+Gg+P+Pm - - ea - 6 .
S+Pm+Qp+V+0v i o 75"' G Lyme g Ko S XNTRT TN -
P+Ov - -- 22 . - -- e
P+Mm T < SRR SRR IVE - NN I SN A S Tl
P+0p - = -
P+0c+Pm AP SR QM gt T (e g e
P+Pm+Ov - - B e g
op+ov _l- - Vv fon t}lsi B NEN -et L __‘ ‘ ’_.Lx [
C+P .- - - - 9 38.
C+P+S = - ‘- == 39 16
CHPAGAS - P TTdL MO R Ll AL OTELLE Y ol St BETES e
C+B+P+S - - m= .- -- 16
W+Ch- by Qe T e R, e em " G T atwice
Crev 12 -- -- - - -
G"P - 40"13‘ o .,-/-g Lo e TV e, ’ ; "s't7:- Y
Sc+V - -- 18 - - L e
. Others €/ 13 3 A8 neri B0 s it o9 G A6

&/ Sn nots 4 a/, Table 4

B= thk Grm, C = Cotton; Cp = Chickpu Cr = cutor." C= Groundnut,
' ‘Gr = Green Srwm; Ma = Minor millets; Oc = Other cereals; Op = Other pulm.

Ov .= Other fibre-cum-vegetable crops; P = Pigeonpea; Pm = Pearl millet;
_ 8§ = Sorghum; Sc = Sugarcane; Sf = Safflower; Sn = Sunflower; V = Vegetable;

: V- Wheat.

_/ Othor crop mixtures mainly include various combinations of green gram,
- castor and different vegetable crops in Aurepalle; Pearl millet, other
.. pulses, groundnuts vegetables in Dokur; Maize, safflower, chickpea, cori-
.+ - ander, sorghum, pigeonpes, linsead in Shirapur; Minor millets, other
pulses, sorghum, sunflower, safflowsr, seasonal vegetables, maise ground-
nut, tobacco stc., in Kalman; Cotton, mungbean, hlack gram,
sustard, safflower, chickpeas and seasonal vegetables in both Kinkheda and

Kansara.

sesamm sorghu



ﬁ“tion or. what could be broadly described as portfolio diversification.?olf,

3 v

[Jn}§,§:3w Irrespective of the number of crop combinations characterizinq

RN 01 4 LA

f‘mixed cropping in the three regions the main crops dominating the. com-‘
“l’ sT
;‘binations are limited (Table 8). For instance, sorghum dominates crop

,'mixtures in most of the villages,. particularly Mahbubnagar. Pigeonpea

~‘dominates mixtures in the Sholapur area. In Akola v1llages the predominant
l.

)‘crop in the crop mixture s cotton. Except in .the case of castor and

s _‘-‘l

‘ sugarcane (where vegetables are mixed as small-patchlcrops)‘“one or more
- of the foodgrains are invariably part of the crop mixtures. within the

,‘mixtures of foodgrains, cereal-pulse combinations rather than cereal-%

“ o . AT

o1y

f‘cereal or pulse pulse are more important , o ,aﬁgg

Faa i

Y . S - . LR
;',2., . et ) wee o e i;n g ey . p-, 4

& 4 ‘

\'Irrigated crops : Paddy, heat, maize, sugarcane chickpeas, green ’t

beans, castor, sesamum, safflower and different vegetables are. largelyii'
T ey PR

'*grown as sole crops. Most of these crops are also irrigated The per-

3
L

r‘& ; ~ L

;“centage of sole crops receiving irrigation ‘in different villages’ (Table 6)
}iis~Dokur-62 Aurepalle-25 Kalman-21; Shirapur-14, Kanzara 10-and- Kinkheda-
‘f5;’ The picture emerges more sharply once the distribution of total irri-
gated acreage under differeht crops is examined (Table 9) As preViously

,.,‘ _y,,q Sty &

L mentioned 85 to lOO percent of irrigated acreage is allocated to sole'

'Ar‘"li<"

20/ Number of crop combinations is also influenced by diversification of
consmuption requirements. The small farmers concentrate on simple
and-limited crop combination to meet their subsistance needs. The
large farmers try to get different quantity of varied products to

. meet their own as well as their servants' consumption needs. For
nstance sorghum, pearl millet and pigeonpea may be preferred combi-
lation for small farmers. The large farmers would like to add green
)eans, black gram and some seasonal vegetables to such combination.
O ¢ =, g .. .. .



Y. farm size

J fllf:'ie’ 9:

¢ 31

ind

.
*

‘Distribution of crops on irrigated acreage by farm size groups
‘1n six SAT villages of Indfa 1975-1976

Village and

Proportion of total irrigated area under

St

group &

Paddy/
’ Wheat

e Total
mixed area
crops irrigated

Sugar Veget- Ground- Maqze Sor- Other
cane ables nuts ghum sole ¢/
, . crops

4

R - =
3 41, O 1 5

Aurepalie o

P TS s B R T B I TS R S I S A P oy ,
m]‘ - - - - -‘- -l - o - -,-“ *
Medium 72, 29), e=.. ., == - - 2 1 15 .4.8
.. et [T SIS ST L o geghe s fga, &gl B N B eR,
L.rge . 88 62 . _‘- Vg, 572’ I3 J..f-_l AR :_" . ”4 ARSI 3 RN ,3"‘: ]3..’2',
A1l farms 85 ( 53 -- 4 - . == 2 b 6 18.0
KT S A P CF I *ém;‘tfu;t,i O T P I LA R T S N LT A P
Dokur ‘ -
. . R P RN TR VS SO e U YRR N P P N
m]‘ loo 90 Ctwet U i<t s o "-l-i i Vae' ™ we '”'.-ﬁ('}l "“5“'?-,. AL 3‘:4 “
Med fum 68 ( 63 -- -- 32 - o -- -~ . 16.3
Large ’ 90 ( 85) '+ weinei Vo st oBn e Tred gt Vot T aen 32609
A1l farms 83 (78 -- L 17 -- - - - " 46.6 -
. N s ~ .
. R T T T I VIO T SR S R L L P TR O B R S PR RS S L Sk S B0y
Shirapur . _ L A -
su]] 33 Coe R ,\lsd ,-;-.124 R 20 o, e ',7;‘ ) TS e 3.], 5
md‘m e LI S ‘138 }lo’ IR FEER R 8‘\ qn\. et 3 ts PAR 15 RANS! 3..6
J - K ‘ . .
Large 9 - 25, 2. .7... .5 .9 -.16 1 10.4 .
i T . P4 o " i
A1l farms 12 i 23 iy i i g P2t A IRANS P A R
. ' n - * "y .
Kalman . ARER PRI St AL BRI P SRR TR R e}
emnee——— ' B . o ! B
Small N -= - - - : - .
Med{um 26 (+4) 5o 18uEr 3 (260 R RN I v 1R
f 20 4 4\ o 4 0 5 {_3 ',“"3.4“ ‘3‘«:. - 17‘ "'1807 K
Large ~ ' , N P AR T A
A farms 19 (1) 750 Bupnare B T i el 5006 na 3y Ay 418301 27481
Kinkheda C s i e g v et ey o 2aideroadat e
Small 92 ( 92) ' =- 8 | ae - - - - ‘0.5 .
Medium MR (M) e e 86 o s BT DTG T b TTobE 0.9;
L‘m ae - - : - S - Y ee - s on e
All farms 62 ( 62) -~ 8 | - = ae - - o
VIR T2 F R A FURR S TEAY I N DA ST T SCE I TN LA R P B
Kanzara - ‘ .o
———— ‘ \ . ., i ,_\,..‘,'.‘ vyt ”l,c. nEr i FIERS o g '.“v“”s’“"\ na e R _‘13 O
s"]l t ’ 'm lm D ime ¢ e bt -‘a'.,z VT A e ey PR At ww' ! PR i 0;8 &
Medium -100 (100) -- ed Y e el eml e s 1.2
Large . @7 (43). 0 & - 9rininae th YnTedr (lrEe L Geey D eelt 123030
A1l farms 92 ( 65 3 - e -- - -- - 5.3
] T R T £onys ' ‘ ER

""-.»""--'(’)"“",""".---.---.
gt [ .. . ! . ,’:3\1 [ Ay . . :l::,j'

s

See Note a/, Table 3.

Dokur, wheat in th'e'other villngo‘s.[ Vl’l‘ueyin‘ pmnthius

b/ Paddy in Aurepalle and
_ represents the proportion (%) of total irrigated area seeded to high-yielding
varieties of respective crops.

Includes cotton, fodder crops, garden crops, and (in some cases)chickpeas, sunflower
and castor. )

Includes vegetables,wheat,chickpeas and oil seeds.
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} crops in different villages. If Shoiapur viliages are exciuded; 53”to: .
_ 78 percent of the irrigated acreage is planted to high yielding yarigg;gnl;
ties of wheat or paddy in different viilagesr‘n

1“ﬁi?‘ ‘ Furthermore, irrespective of the total availabi]ity of 1rriga- g.f

~tion in different villages, 50 to 100° percent of the irrigated acreage is.’
i Wi"'. .

‘devoted to high-value crops iike paddy, wheat, sugarcane. groundnuts;;y e

vegetables, etc. This pattern persists when different land holding’”Jfff
size groups are considered. The Sho]apur vi]lages (particularly Kalman) 8

are the exception where low-vaiue-crops Tike. sorghum, maize, and chickpeas-
: d‘ ”
ualso account for a substantial proportion of irrigated acreage This g2l

’;difference is due to the undependabie recharge in most- of the wells which

;Tdoes not aliow high-water-consuming (high-value) crops to be grown in “Jf
fthese villages.. (The tanks and weils in Mahbubnagar villages\ensure in--ﬁ
: tensive irrigation during different seasons). This difference high-‘l S

{iights the dangers of comparing the irrigated acreage ihsvillages with

‘number of waterings etc.. to different crops it is. difficult to avoid
‘comparing irrigated acreage under different ‘crops or in different vil- )
,lages. But the point relating to. different intensities of irrigation

‘on different crops further strengthens the basic argument that‘highfyalue{
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,fcrops occupy a higher proportion of irrigated acreage. Because of their

Y VI T “e R

L

iﬂ\{ A o, "'“

Ihigher water requirements (and number of waterings) these crops utilize

Fa much higher proportion of the available 1rr1qation facility than what

s suggested by 1rrigated acreages planted to them. Farmers prefer to

i%villages, un]ike the other villages (Tab]e 9) This is largely due to -

»

i
.\H

VoG
" ,1:,» LB

':irrigate high -value crops on sma]l areas rather than irriqating a larger

S

.:area of: iow-value crops.i This poses a serjous’ diiemma‘for irrigation )

o deveiopment 1n’low-rainfa11 areas. ™ If the 1rrigationxis qiven to what"

are-'called '1.D.. crops (irrigated dry crops, i. e"Tow-water-requiring crops),;

‘fit may cover -as’larger-area and he1p more;farmers stabiiize'and 1ncrease
'agricultural production in thesefareas'andvhence have»greater social bene-;‘
'”fits. +‘However , the bulk of irrigation faci]ities.purposefully created for

t‘drought -prone: areas din- Indiaehave‘tended to devolute intOfirrigation of: -

‘ high -valuey. high-water,requiring crops»instead ofjbeing used: for ID oropsc}l

‘This: causes pockets'. ofSprosperity within*the dry areas (Jodha;\l976 b)1—/

Y ]

»ii “v., ,\h AGEETIY g faale k,;‘ W ot sy Ty r”;:‘v;{‘yfth‘f CARIREE ,x\i

Paddy occupies most of the irrigated land ‘in the Mahbubnagar

b . i ak oy
" "«f".-:"'.inih L if PSP ;\

'differenceSiin ‘the: irrigation 'systems. ‘In Mahbubnagar, community tanks

T;‘which”coﬂectfrunoff,water during the monsoon are the major source of

v

N - e
R ) Al

.C21/ One of the effects of small pockets of irrigated areas in vast rain-

fed tracts takes the form of concentration of regional resources on
.these small areae with high-value irrigated crops. Not only does
: intra-regional resource allocation on public account favour these
pockets, but even on private account resources like labour are diver-
ted from rainfed crops to high-value irrigated crops. For instance,
paddy transplanting and weeding in several villages receive prior-
ity over operations for rainfed crops and this adversely affects the
-performance of the latter.
/

-
-
v



Lo I HRuelEsg npaaeiy g SR -
T irrigation., Historically tank irrigation has been used primarily for

"nl P N, .
.[11'19 ?\H)\"“Ah‘ " ‘1" Jh""f :!vv' i

S paddy cultivation., In- Sholapur and Akola, wells with varying depths and..
, l, . i g e S (l H‘_ s l( . . SRR i,‘ -
s stability of recharge are the only sources of 1rrigation. Crops are

. 'A)\;t o . CAE - : \ ’iw“\ i §: [,‘ i .,,"f"‘;i

| selected depending upon the water availability./

R S A RN IR A SN PR eqr: ST n Pl Rp v
The 1mpact of differences in irrigation systems also qets, nney .
: reflected in: the pattern ot double cropping: in different Villages. As- -
previously mentioned of the total double-cropped area the paddy-paddy -
' sequence accounts for 79 and 84 percent in the two Mahbubnagar:. villages
(Table l0) No similar sequence of paddy or any. other crop: (except
rsugarcane in‘Shirapur) is observed in any of the remaining Villages.ﬂ
Table lO also shows that’crop sequences dnvolved. in double-cropping
are more varieo in the case of: Sholapur villages than in the others. ;
The heterogeneity‘factors which caused more crop:combinations and mixed f:

cropping probably also give rise to more variation in the crop sequen--
't\g’*k‘l"““ ir" H

,' ces’ used in double-cropping

"/ 3 ; ‘f,‘-: L ,ic,.

"Vlndividual'cropS‘ 200 In the precedinq discussion of mixed'and sole

. cropping the importance of individual crops -in ‘the -cropping patterns ,f
did not get much attention. In view of. the large extent of mixed. crop- o

/ ping and the absence of information about the proportion of indiVidual
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:‘Thble 10 : Proportion of double-cropped area devoted to various cropping- *
T sequence schemes in six SAT villages in India, 1975-76.

AN

:;v1ilipe 8/ “ ~ Percentage of double-cropped area under: %/

IS

sy
1

. “»
(e

 Aurepalle (double-cropped area : 9.1 ha) T

X - Paddy/Paddy 79; castor/safflower l4;*mixe&-cropfsorghumﬁaﬁg‘
safflower 15; paddy/wheat 2. ‘ - , ‘

) : Doy :
« L N e T e v
R N A §

Dokur (ﬂéubié-cropped area : 11.2 ha) ’ '
o finger iillet (Ragi)/

S

LT " Paddy/paddy 84; sorghum/groundnuté 7
momto0 0 -paddy 53 paddy/groundnuts 4. L o -

v

'Shiragur:(double-cropped area : 7.7 ha)

A U Groundnuts/sorghum 163 maize/wheat 14; 'vegetables/sorghum 10;

Lo Sugarcane/sugarcane 7; mixed-crop oflseeds/wheat 6; maize/
wheat 5; sunflower/wheat 5; mixed-crop vegetables/wheat 55
groundnuts/chickpeas 5; cotton/chickpeas 5; vegetables/mafze 4;
groundnuts/groundnuts 3; others 20.c/

" Kalman (aaﬁﬁle;cropped area 14,9 ha)
R I

e Maize/wheat 27; paddy/chickpeas 14; groundnuts/vegetables 7;
1 . mixed-crop kharif pulses/sorghum and chickpeas 15; mixed-crop
wheat and sorghum/chickpeas 14; mixed-crop maize/safflower and
e« - mixed-crop sorghum and chickpeas and groundnuts 11; mixed-crop
Co - vegetables/sorghum and sugarcane 6; sunflower and vegetables/
~tvvrps- - chickpeas 6. o

v

Kinkheda: (double-cropped area 4.2 ha)

"“T”“??ff” . Sorghum/chickpeas 36; green gram/wheat 23; mixed-crop cotton
¥7 @2 +and groundnut/chickpeas 23; chickpeas/vegetables 8; Wheat/.
4ﬁrfﬁ»” giii.yeggtables 8; green gram/sesamum 4. . : ,

‘Kanzara (doilble-cropped area 6.8 ha)

Bapaer sy s vl N SR , 3]

Sorghum/wheat 33; paddy/chickpeas 30;" sorghum/chickpéas 23;
... green gram/wheat 14, . \ S et

a/ “See note a/, Table 4.

b/ Share of total double-cropped area devoted to local and/or high-yielding

" varieties of these crops. Includes all areas cropped twice during the
year. In shirapur, some areas are cropped with mainly vegetables and
sugarcane three times during the year; these areas are not included.

¢/ Includes fodder crops, eorghum other cereals, vegetables, chickpeas and
several mixtures.
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; with reference to actual area of 1ndiv1dual crops.-( Hence, in “the

; 36'

't
13 # (;‘%

o

,mbfollowinq discussion the details of the same 'Crops, when raised as, sole

: crop and planted as main crop of the mixture (without specificationlofn

" its-actual: share 'in. the mixture) have.been analysed separately.» Table

"*‘—. ST RTE SR

ll and 12 clearly 1llustrate the inter-regional differences in the crop-

TR S \3: J"’t

‘.»f ,. "'l‘.utl

ping patterns with respect to  the relative 1mportance of different

Ty

1 “ \-_ }U» “\ :/’- It yl W

' crops. In Mahbubnagar paddy and castor'predominate'as'sole crops(Table

11).

Similarly importance of sorghum and to. some extent chickpeas as

4 sole crops in Sholapur is’ quite clear.. In Akola sorghum, wheat, chick-

« w

: peas and cotton are 1mportant sole crops. ..f@’:'.~: ,y;w

- "' ‘,- < . R | ;!
"7.'..’?‘, e . IR IRRLEE S ’r.'-‘,| ’,1,,. ‘,”_,'.': le I
v .-

S § S f - I s, [ A
RTR &_"‘: . ,!..:‘:.' t" PN : e S VIR A & ~i;
1 3 N
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" It may be added that the h1gh yielding varieties of crops

grown in the selected villages are planted only as sole crops. This

.14
)

7 !-“ -

T is so because HYVs have largely been evolved 1n the context of sole

S t

.o .)x'e.

cropping systems.3§/ Even if they perform‘equally well under mixed

i

Ty

cropping systems, at least at the exten51on stage they are: recommend-

K » [ER TN o Tl :)u

ed as sole crops 24/ T1able 7 (bracketed figures). indicates: the propor-:

22/

o
L T T R

The data collection procedure involved recording the main crop in
crop mixtures as the first crop, .other components, depending upon
their share in the mixture, were recorded as second, third, fourth

‘crop, etc., for the same plot (Binswanger and Jodha, 1976).- The ..,

share of the main crop in the crop mixture could range from 50"to "
90 percent of; the total acreage under. that, mixture. if ,

No case except 0.2 ha. of hybrid cotton in Kanzara was observed

;where HYV of any crop had been raised as mixed crOp.

‘The Farmers' difficulties in incorporating HYVs in the mixed crop- T
" ‘ping system may hamper the adoption of HYVs in some cases. .

e



£1.Table™11 :-Cropping pattern by ‘favm-size groups in six SAT villages of Indfa 1975-1976 : Sole Crops ’
s agiee B ganre o U A wSieC SewiT Seyiel e Bry L Al egrrnC o coses S

. : 9% - _° . Proportion of total area of sole crops under :.  ° S T T
Villages and _ e T : AT

farm-size -7 Y . «. Other Cotton Total . ™
- group Other® * Pigeon- Chick- OtherS Ground- oil- Veget- sugar- sole

rSorghi:il' i_’addy_ Hifea‘t:- cereals _ pea- - pea .pulses nuts ' see{sgl ables canet/ g:ropsﬂ

* Small - el Toe - g - 9% - - 0

Medium 1 - 25.(s52)% . -. -l o - §3. 20, - 52
Large 4 - 35(64) - " 2 - - -5 - ~ 50 ¢ - . 57
Dokur e T b s i 5 : - -
Small 3 - - 97:(99 - - - - - - - - - B8
Medium 16 -~ :-56 (98) © .= 3 - - - .25 Syt esn L9200
Largs 19 - ..53(95) .- 12 R - B - S B 82

shirapur o 0 T iR w2 TR D T T

Small 42 - - 2 -
Medium 26 - &4 - 4-
large - 36 - 1 - 6o B
Kalman | 0 0 T T L ”
Small 61 (4) -8 —— : .

M"I’l 64_ - :(_
Kinkheda . SR T N - | . o T e T S
Small s -1 A ":[‘36 100)- - . ) :
e ~8(100) -

" Medfum - am ) o - ] .
" Large 18 (95) - 5 < - - -. 33 . 23 3
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small 46(100) - -- A43(100) ;- c . =i == s == ¢ AL s Y. .
Med fum a5'(68) 4 - 18(-60) -iw T Fs L 20 0 7 18 AL Ve 8w e= U026
" Large 22046) 5 — W(s0) T . - M3 s o -is U Mgy (22) V36

a/ ses note a/, Table 4. R - - - L tmn v o _
b/ Maize, finger millet, pearl millet. . R . L. T
¢/ Cresn gram, black gram and mothbean. - - o -
gl Indicates castor in the case of Aurepalle and safflover, sunflower and sesamum in the case of other villages.
e/ Cotton in the case of Kinkheda and Kanzara and sugsrcane in the case of Shirapur and Kalsan, .. .- '
¥/ Proportion (X) of total gross cropped area devoted to scle crops. “ TR
Pigures in the parentheses indicate the proportiocn (I) of arsa of respective .crops planted to HYVs. '
The bulk of the castor area is devoted to its high yield varieties. However its precise extent has
_ oot been indicated.
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Cropping pattern by farm-s1ze groups in 51x SAT villages of India, 1975—]976 :

Hixed Crops

e Mmoo r e

) _ RN » : Proportion of total area of mixed crops under ctop " Z‘“i
. e et e o e e e - mixtures dominated by different crops :. e SRS
~ Villages apd . f

. farm-size -~
©- groups 3/%.%

Sorghum»

Paddy*

Jan T

. Other
Hheat cereals~

Pigeon-

pea

Chick-
pea

Otherc/
pulses .

'GrQQndf
“nuts .

Other
0il

seeds-/

Aurepaile: - -

Small
Medium
Large

Dokur

Small
Medium .
Large

Medium
Large

Kalman ~~
Small .

Medium -
Large
Kinkheda
Small
Medium
Large
Kanzara

Small
Medium
Large
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a/ See Note a/ Table 4 ;

b/ Hhize,
d/ safflower, sunflower and sesamum

pearl'mi;igt
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-and49;her minor millets;

R
g
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o
Ly

c/ Green gram,black gram and moth bean
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DTl AL Shuetn e 0 vt gedd Duegelte b wey mpans m foge n",i’u.eg‘a
ltion of HYVs with respect to different crops. HYVs of paddy are quite
tH g L\‘T ERES A I N S CIRER B N e iy By by T sl T,
important in Mahbubnagar v111ages w1th tank 1rrigation. In Akola viilages,
' "523“1 r FURAD el N'z P P A N T A Y et

“HYVs of - sorghum. wheat and cotton are important but their higher propor-

. ST LT N A R 5 u,'.’.,,-:‘,i B dﬁf
x‘tions (bracketed figures under Table 11) do not ‘mean muci when viewed 1n'
' ‘f?‘*’,‘? L T8 sk anan A IR T 2 x{t,i »1H :

A
the context of fairly 1imited extent of soie cropping in these v111ages.

;\\)71' kg ‘-\'J‘t} . ‘5;‘ ‘f")"” I "‘!‘»'1 o A r:‘:l‘ “*:." :V‘; \"v- Af” 7}
In the case of Shoiapur v111ages there is practicaliy no adoption of any
s MYy 4 U , r{’ u\ . Tiee® Y TASTY LTl L e iy ".,21: il“

HYVs. This being a predominantly rabi sorghum tract and non- avaiiability'

Apa .,Ea_:,, Ty HOT y.“iﬂw.:"/{ 1SS IR SL A I IR (VI B RN RS

of any high yielding variety of sorghum to suit rabi season cropping this

: I”‘Ji“"cl [ L(t:“lc, s ey o L.,l’-‘ OTIEEL S et w,;‘ : By ”,« S
is quite understandable.

,
i . S
' H R E R T R 2

In the case. of mixed crops (Tabie 12) the sorghum dominated

xS R B Sonn (x sy o 1R £ St 4 28 o A a o . N o e e A en ,;, PR "

mixtures are quite common, in a11 the three regions. The prominent crop

S M T A e BN ST Ay “."\;u b Ty

PN
IRl

mixtures are different in different regionS‘ In Ako]a?regioh cotton

n;:l]«';, 14 TR S XA ,,,i'

dominated mixtures predominate whiie in Shoiapur region pigeonpea domi-

nated mixtures are more important:” In the case ‘of Mahbubnagar groundnut

RN
dominated and sorghum dominated crop. mixtures account for bu]k of the
area pianted to mixed’ crobs.. CT f“*?” i?sz "j'ffg -

Tl VSRS RRLLEY P T T g

i

Crop grouping by common’ character&tics"" Thereris no»uniform reiation«

R \,

ship between the size of farm and the importance of different crops in,

the cropping patterns, as Tables: 11 and 12 revea1 ’ This may be part]y
‘due to the fact that farmers®™ croppinq preferences are 1n terms of groups
of crops with common attributes like druought-re51stance, rather than

in terms of individuallcrops. Hence the relationship between farm size"

-
B
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and cropping patterns can be reflected better if crop groups are con- ‘
. <y ﬁ,psL}
sidered Tables 13 and 14 present the data re1evant for this. Two main'

Srmdtiad

categories--foodgrain crops and cash crops - have been defined ‘ Tbese
«have been further broadly subclassified into drought-resistant (lon-fihﬁl
water-requ1r1ng) crops and drought-sensitive (high-water-requiring) qtif
crops 25/ This classification can help in obtaining at least a broad ’
indication of the farmer's behaviour ‘vte-a-vts his crop plannlng prior-
‘1t1es with respect to subsistence considerations risk aversion, cash
_1ncome preference. etc. These preferences in turn may depend on a‘farmer 's
resourceros1tion. |

AT R TR

CEA e YN L . . ' RTT

25/‘ Categorization of crops as foodgrain and cash crops has lost much of
, 1ts sharpness with the increased commercialization of ~agriculture, as
foodgrains in many cases dre aot only raised for subsistence purposes

. but also for marketing purposes to earn cash. However, in the absence

"'of a more convenient alternative, this classification has been used.
v,°t . The crops falling in each of not-so precise sub-categories are. as
follows : .

1) Drought-resistant foodgrain crops : Pearl millet, sorghum,
finger millet, other minor millets, pigeonpea, chickpeae, black
gram and other pulses (except green gram) .

i1) Drought-sensitive. fbodyratn orops‘.\¢i2eddy,pwhegt.‘matze,‘green

-gram. . L A L R .,.,“‘”,.,.‘.".

iiij"Draught-rcaietdnt‘aaeh drope;}Uﬂéaetor, suhfi&éefl‘ssf%iowei)

‘t'.-.'.\‘..' |, . N ' ;:,‘ N fe, ! ‘, T

iv})  Drought-sensitive cash crops : Groundnuts, sesamum, mustard, -

"¢ ~.linseed, cotton, sugarcane, vegetable,crops. (except rainfed
ones)
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\ble ]3 " Proportion:of; total;arerof sole: crops» under drought-sensdtive andm
\sdrought-resistant food grain and cash crops.h. v ey mm«* ‘

_Q:'f.; :J't,:} fu‘" ,1 -Af;‘

ookt 12 5 s (A) Food. grain. crops po «m(B) Cash. Crops\ bty All cropsM(A+B)~ ‘

wnage & — :

rm-size - Drought Drought _Total” Drought .Drought -- - Drought t :Drought‘ {;':

‘oupd/" resig sensi- ‘.7 pesis-" Sensi- Totalq resis- ‘sensitive
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' _See Note a/, Table 4 " e bt i i a8 e -

' Pearl millet, sorghum, other—minor millets, pigeonpea, chickpeas, black gram and

- other kharif pulses (other than green gram) RBREL N vl

* Paddy, wheat, maize, green gram.
Castor, sunflower, safflower.

' Groundnuts, sesamum, mustard, linseed, cotton;’ sugarcane, vegetable crops
(other than rainfed ones). BT aled B
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Tableﬂl4«-. Proportion of total area of mixed crops under crop: mixtures:
L . dominated by drought-resistant and drought-sensitive foodgrain
and -cash crops.

o (A)Food grain crops (B) Cash Crops ANl crops(A+B) 1
i1lage and
arm-size Drogght Drou?ht Total Drogght Drou$ht Total Drogght Drought
roup a resist- sensi- otal. resist- sensi- otal resist- sensi- .
Py ant ; tive ¢/ ant &/ tive & ant tive

t

urepalle L . . . , N ;:L;f
ma1§ 100 cm=c 100 - - Y- 100 - i
edium -~ 99- e 9 . e o1 1 = 1.
arge . 80- - 080 15 ,4,2 ‘ 20 - .95 }%x,g'

11 farms 88- ~-- .88 9 ; 12 97
ykur CT R L Vane - CL SN

Il . 4 .- U870 w083 530 a7 53
:dfum 27" . ae- . 21 0 el 73 0 273 27 73,
rge 42 = . 42 -2 . s 58 .42, 58"
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virapur e e e T e
1 R e ']00 ‘ ',]00 == 100,

Idium t T 55 b v ,.':2‘_7, ) . ‘ 82 . "'i . - g«’,‘]_a ’ . . 118 ’ )5‘5 ’ 45 ,'
Irge . - 89 B et ¢ 89. Lo VFS;; o ;} i ) '("'” , .94 . 6‘ ‘G
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Iman . S . i e o B,
all 96 .4 L 3 )
:dium " 93 46 99

rge 92 4 “‘w

1 farms . -~ 93 6

B

. . ol B

. . L s

e . ' . e . Lo - . . oyl . B RRA
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dium 50 - == © B0 --- . %50 - %50 50 . - BOuY
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dium A3 e I3 a T g digl 330 g
rge 28 A (IR T U 1
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See Note al, Table 4 g t
Pearl millet, sorghum, other minot millets, pigeonpea,,chickpeaa, black gram and Lo
other kharif pulses (other than green gram). T
Paddy, wheat, maize, green gram. , .
Castor, sunflower, safflower. ‘ by
Groundnuts, sesamum, mustard, linseed, cotton, sugarcane, vegetable crops s
(other than rainfed ones).

ey
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" 'The conventional presumption is that the smallffarmer~devotesiéz ‘
a greater proportion of his land to foodgrain crops and to drought- C

resistant crops because of his subsistence requirements, inability to.
v‘take risk etc. Preferences of the larger farmer should be the‘opposite
‘ as)thehmaximization of profits rather than maintenance of subsistenceb

izﬁpresumably his main goal and he is apparently able to take the greater

”risk involved in drought-sensitive crops.26/ Large farms also depend on

-
11") 0! [

fhired labour to a greater extent They frequently make wage payments in

th‘l

3 kind and’ consider drought-re51stant low value crops like sorghum, pearl

L .
,,v,;, - f 31, (-" ‘\ \v . R

\Emillet. and unnor millets as uage goods. They have to devote considera-

Y S0 PR R R R R PR
/«ble area to such crops not only for their own subsistence purposes but

iefu’ At ! PRI ST

T for the production needs of their farm enterprise.

- : . > [SPPRTT
—";,.vi» L 1 1 e 5N 'ﬁ?*'u":.:: i

.In.a:number of cases, largevfarmers-cultivate‘a pant ofnthebland,

| more as a device to safeguard their property claims than to seriously

‘p‘;t \1”,;, e N ..,,a'r‘l', sl - lx‘}:rv .»nt. R I Ny ;i

. undertake a cropping enterprise. Large areas of unused land or land
«-',, ,L, *( ‘",\;.. : ci _,3'{:_ LT 4" {\l‘.‘" \N T N Hey gl b ( o'y
given on tenancy may carry the risk of being lost or being involved in ‘

Dre e Tt TN r\n

prolonged litigation due to recent government measures relatinq to land

t

“Mceiling and tenancy Farmers therefore may prefer to put any low-cost

A N

=drought re51stant crop in such areas and avoid potential problems created

",l \

26/ For a discussion of the conventional presumptions and empirical work‘
~!gupporting or. contradicting them, see Ktishna (1963) and Bharadwaj
(1974). :
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Large farms- may have'more. resources than smaller ones, but

i'tl . . ~ . I . R ? . t e . el .
f’r.“ﬁrl.v‘('. 3 J‘“,“xv‘,‘. ,v»,," ,,r/"" . 3,

invariably they are not adequate for uniformly intensive use'of the whole

VIS R Y E R PN D i

land ”'The farmers concentrate their efforts on their relatively better f

...... ( oy N f L -‘: O

lands (in terms of fettility, 1rrigation facility etc) The remaining

KR ey, TG . i -Jr“' r s -(;, 7

lands are used according to. their crop suitability and thus become
oy Gt y )

’"subsidiary crop enterprises" for the large farms. Depending upon the

N Y K .
(PR N S NI {w‘( . {

}proportion of inferior lands in total operated area these"subsidiary

,;“; cl AN ‘“2' ‘li 1 lx'lc"

ffcrops". may dominate the cropping patterns of large farms.‘ Often when

0 . > o -3
".‘:«‘._A .\ . ;|X,¢( .’ ..‘;Yr

large farmers have preferences for particular "subsidiary crops", the

iy v “
AR I o o N S N

lack ‘of timely and adequate rains may neutralize this. For . instance,.

,,l :,s :“,I" S G

'in such situations in the medium deep soils in the Sholapur villages

E‘grhundnut and sesamum “Crops ‘are’ replaced mainly by pulse. crops.

o s s e RN P TLTI .f-‘.. . o .1,. i oo ,
v gy e SRR Lo

At times institutional factors like customary practice of

3

4‘(\ . . v Y.
ft:; [EARTRS N AP BT 'a": N TR "‘

release of water from irrigation tanks during specific times for irrigat-
ﬂ .'f"&'k':' r‘\ Gyt Ul NI : v“! \‘vl‘ '\" Ly '~, '

- F
Aw.-u ™ { - Lo . e Y

o L e
PRI Ll.ul =] v

27/ 'In a few cases where .bettear personal understanding exists between
Yi7ee ther large farmer and his .tenant, share-cropping continues. In such
cases cropping decisions are as per the requirements and capacity
of the small farmer (tenant). But that acea is included in the
‘cropped area of the larger. farmer. This is more so where attached
labour is paid in terms of informal allotment of land by the large
farmer to him for raising his subsistence requirements. *
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b“ﬂdifferentlyuthan'the manner%in which?alhousehold' S i0WN i resources, would

*influence it -/

.:’J!Né’ ;%(\Jii .u-‘\ L TR R R

Other factors which may neutralize the cropping preferences

i!’};:‘r . RN shar baeg e T ot
(in terms of sub51stence or risk con51derat10ns), vta-dlvzs the size of

u" el [ I R .t..‘.:u.- ayt
I ﬂ 4 o, . L RS . "_;

the hoiding are regional characteristics, such as predominance of paddy

RO ;r: Brlop Bl e T

and castor in the Mahbubnagar area, rab1 cropping in Sholapur, and cotton ”

ST - ' 5 RPN 4 (R R B Y 3

cultiyation 1n Akola v111ages.29/

N Iy " { .~ ~ Ve
RIS N TN SR E RETINT

[NPRES A

i RN *In‘Aurepalle village™if mixed crops- a]one are: consideredr the

hypotheSis regarding small farmerS*fconcern for sub51stence and. risk are

supported by the increase inarea. under foodgrain crop-dominated and
i.‘drought-re51stant:crop-dominated mixtures*with the decline 1nxsize of
f;operational holding (Tab]e 14)1’ The support for: the hypothe51s 1sastrength-
ﬁfened by Tab]e 12 which 1ndicated that .the buik of the mixtures in Aurepalie

. ‘
' ‘éu’ Hid pi ‘(.f S g ARSIy Y

':consist of drought-resistant foodgrains.

R S e
L T N S ST

}~E8/*“Farmers with ‘sufficient” irrigation from tanks in Dokir village E
,ﬁ‘ . _cultivate paddy. In Sholapur farmers with dependable irrigation
STUSE i from'wells go in“for sugarcame. S RIS

”fggjﬁi”ln the Akola region cotton is most suited to the agro-climatic™
- conditions. Hence every farm, irrespective of size, may give

‘priority to the crop, which in turn may overshadow the effects ':

of holding size on crop -preferences.

.f“,‘, vak
gl e s N
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‘ ‘i\ A,Hhenesole crops are considered. paddyrand castoruchange the trend
in Aurepalle s0 that the area under foodgrains increases with the size{of
holding (Table 13). In fact, paddy is: really more of a cash crop than a .
subsistence crop and when this is taken into account it does not violate
the foodgrain based hypothe51s ‘Similarly, the increase 1nathe?proportion

.oi‘cash crops (mainly castor) as the size of holdings in Aurepalle decrease
. does not run counter to the expected behaviour of small farmers ‘hCastor
has numerous v1rtues like low input cost drought resistance. long dura-.'
tion of. crop conducive .to.a .more dispersed labour-use pattern and it |
supplies fuel materialsaas a: byproduct., The larger,proportion of drought-
resistant crops -on° large.sized: farm5ncompared to,medium-sized farms 1s g
largely due to ;castor..and- kharifiseason pulses.. These were earlier des-

cribed as¢ large farmers' “subsidiaryﬁcrops"
gt e ,,1,‘;; O TE e
Dokur village is.in the same" region as Aurepalle, but has
X significantly more irrigation facilities; This makes its situation ‘ ‘
quite different. In the case of. sole crops the proportion of drought-" |
‘ sensitive crops mainly because 0f" paddy,declines with increased siza of
; l;hdholdings (Table l3) In other respects*such as in the area of food-v -
grain crops raised both as sole.crops or as.the main crop of mixtures,: and,
the area of cash crops. the Tables 13 and 14 do not suggest a clear
trend The principal reason for the above situation is the greater extent

of irrigation (Tables 3, 6.and 9) on small farms and consequently the '-i”
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i

?greater acreage allocation to" paddy and groundnut asfthe main crop of

f‘mixtures (Tables ll,’lZ) The higher proportibﬁ of foodgrains and*s'“
drought-resistant crops on' large fFarms’ compared to' medium: farms*may be
attributed to the “subsidiary crops“ argument mentioned. earlier, as ¢
Dokur is one of the villages*where land concentrationtis- high (Jodhas‘
e | |

B o gt
Yoater
. i

_ The cropping pattern in Shirapur reveals the trends which -
: are completely contrary to- those hypothe51sed Accordingly, the extent '
“of both drought-reSistant crops and foodgrain crops increases’ with the
size of farm. This applies to ‘both sole’ crops and mixed crops (Tables
Rk Y and 14)." These trends can be explained partly ii* terms of the-extent
of Pabi cropping in’ the deep black®soils which" varies COn51derably between
' different farm—51ze groups in ‘this’ v1llage. “As mentidfied earlier: the a
"extent of rabi-cropping is higher on small‘farms than on large farms
;(Table 4) The higher proportion of kharif cropping onlarge: farms is'“ -
'partly due to the”fact that larger farms have® more lands which are “géne= ’
z/rally planted with drought resistant crops in the kharif season ‘and* partly‘
fydue td’their ability to take' the added risk involved in*kharif cropping P
t,Hence, ' teriis of risk behav1our, growing kharif crops in an’ area ‘not: ‘}
" well.suited to kharif. cropping is. comparable to. taking drought-sensitive“u.
tucrops and is thus in. keeping with thehrisk-related h/pothesis about c}Sb@"

,preferences of large and smal1 farms,



a8

1§ahigcropping on the other hand usually. provides more,aSsurgdfﬁ'
’Giprospects The actual choice about rabi sorghum versus wheat,. saffloweril» :
i:'and chickpeas during, 1975 was influenced. by. the. continuation of. the mon-:t -
'?,isoon until early November, which left too. little time for sorghum plant-i .
ing normallx done. by early 0ctober. Most small farmers could not plant ,
’sorqhum during such a short neriod due to lack ‘of animal power. which i
L explains the greater extent of crops ' like wheat (drought sen51tive)

" and safFidwer (Tabled 11,°13).30/

“ " .The situation in, Kalman village is fairly. different from Shirapur
Mixed crops have a higher proportion in Kalman and increase as, the 51ze

- of., farm declines (Table 6).. The extent of foodgrain crops. in mixed cropping‘

Hﬁ‘(lable l4) is 1nversely related to: farm’. size., Drouqht-resistant (mixed)

| crops are more common .on small. farms. compared to other farms51ze groups.

. though there is no clear trend. ., There is:clear. inverse relationship
between farm size.and. drought-resistant crops.: when, sole .crops only are
considered (Table 13).. The .positive, relationship between. farm Size'and )
the extent of .sole: focdgrain crops,, which contradicts the sub31stence-
related hypothesis, is.largely: because of higher proportion of drought-

" resistant (sole) cash crops Tike safflower and, sunflower on small farms.

i - . \ ) .
L O R Tl A o 4 . o LN K ' | [
©ok

3’0_/“ Moreover, ~delayed and inadequate rains in the early part of mon- .
= Y'goon season (1975-1976) favoured more drought-resistant foodgrain’
. crops rather than cash crops like sesamum and groundnut '

'14‘



| . In Kinkheda-vil]age,»i mixed crops which account for bulk of thei
cropped area, are considered the proportion of. foodgrain crops declines
with the1size of hqlding.(Tab]e 14). » On_ the other hand the share of .
1'rwdrought-sensitive cash crops increase w1th the size. These trends supportff
Trpthe{subsistence and risk-related hypotheses... An the case of, so]e crops,

| the extent of foodgrain crops, on. small farms s, greater than other groups, .
R ‘butmthepe,js.noLclearptrendﬁ(japie,]a) i The, | extent of . drought-sensitive |

 sole,grops .de;cl.ine.s-.m,th;.;t,he size of farm. . This s mainly due to the exist-
-r"séénd% of,.more. wheat on ;small, farms.

\xk

§

In‘the case of Kanzara, the second v111age in the cotton be]t,

the cropping pattern does not show c]ear trends in any of ‘the crop‘”‘ﬁ”&‘

Ly, e

P 3 1% .».J.

.-,.

ot
categories under d1SCUSSIOﬂ. -0f course, compared to large farms the

sma]] farms have more foodgrain crops .and. drought-sensitive .crops.

B TRAT T “-:w: RTINS A LT Gt Ay e bt e s
© . The fact that*cropping patterns vzs—é—vzs size of farm do not
o 7 ’x")"( l' 5 xj‘_,;;y

reveal uniform trends across a]i vi11ages, suggests “that in practice

*..“» ’!' ”}“,\, o
,the‘cropping pattern EH 1nfluenced by many complex factors and cannot"

‘ J‘!}V-i

‘be fu]ly explained 1n terms of land holding size ‘as a measure “of the.
farmer s overa]l resource pos1tion. The factors which qu1te convinc- e

fingly exp]ain the croppinq patterns 1n one situation prove 1neffect1ve -

PO -

S other situations. This shows the diversity of both the cropping .KL?

M
ER SN

"

*’?& terns and the factors underlying’ them and illustrdtes the dimen-

dle 4

.
IR MY

sion s,@f the problemsfacing cropping-systems research in rainfed areas.
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Cropping patterns are affected by o multip]icity of factors
il of which ‘the resource position 1s ‘one’.” *Nithin‘the resource base, the Tand
types, irrigation, and (of course) rainfall play by far the most important
i ‘roles. - These basic resources. together with the’ aVai]abiiity of crop '
' varieties, markets and the relative prices of commodities’determine the
" comparative advantage of different”crops and crop mixes ‘on ‘the” various
soii types and a]so the rate of return ‘to’ investment in? improvement of the

.resource base.31i In the long run the availahility of capital resources

f)lv\

-fand also of 1abour) are also determined by land and water resources and

1!w,>

. the stage of technoiogy

"“MassiVe'resource*transtormations‘ﬁhich”aIIEViate‘majorféon#‘““
.,straints such as, those 1nd1cated by cana] irrigation and tractorization

’ overshadow the impact of other resource differences and can 1ead to

A IREVIRTE TS ot !1' '1 :'..'“3

‘.‘shifts in cropping patterns 1n particular directions for farms in differ-'

SR S N 'A o “,-‘

‘:.ent categories., Such resource 1mprovements orient the cropping patterns

f‘,towards high-value crops and tend to reduce the 1mportance of mixed

BEERSTI]

CY‘QP{S. R

31/ A colleague at ICRISAT Matthias von Oppen, 1s at present undertaking
research into the impact of market infrastructure and prices on aggre-
gate productivity, output supply, cropping patterns. For this reason
these determinants of cropping patterns were explicitly excluded in
.this paper, although it is recognised they are extremely important.

‘A further reason for concentration on the resource base question was
that the invitation to present a paper at the IRRI(International Rice
Research Institute) Conference specified this topic.
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Augmentation of major resources may also have a more substantial'
waforn it Spardan o onin st o Lo VRUS Dy

impact on cropping patterns ‘than marginal improvements in terms of vari-.

N
. . : . o
W Al ‘*‘n' :"ll . AP Sy "}\r{( 1y R

: ous cultural practices or even crop mixes. Similarly, introduction of

new varieties tend to change patterns of comparative advantage of differ-5

i f\\:.,,) Dt e LRI

3 ent crops and may lead to shifts‘in cropping patterns as well as invest- '

ment incentives for other capital 1tems.

';gng'jg; ‘The. more: heterogeneous the- resource base, particularly.soils,:
: the more complex and heterogeneous will be the cropping pattern: and the

- more numerous the crop mixtures observed This tendency 1s further
?"v*‘,'[ lﬂ.‘ MR )
reinforced if rainfall is highly variable. The overall feasible choices
\': 'a‘wr v b T g 3oss PRt geva 'y lay

: in such cases are very limited yet as a part of the adJustment mechan-

SRR ,..”/ 2.1 xS O e Thyd . ' > RIS

isms against uncertainty and risk caused by this heterogeneity and vari-

RN

ability’the farmer tries to multiply the alternatives (through crop

A AN A7 el ' ok
combinations) within the overall narrow limits of feasibilities. This “is:

h«,. D oy ’r PSS P T ! -

: particularly 1llustrated by the situation in Kalman village..On the other

-
,\x‘

. hand more uniformity of the resource base leads to 51mple (i e. one or
two crops) cropping patterns, even under the rainfed conditions. ‘This was
g illustrated by the castor crop in ‘the’ Mahbubnagar area and. by sole crops

' of sorghum and wheat in the rabi cropping areas. with deep black soils

. near. Sholapur."

R AR L S
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Irrigation imparts uniformity and stability to the resource base‘

W " P E N CTL A LU E AL AT ﬁ AT

_and opens up a wide range of cropping options. But despite the 1arge

xxxxx ‘

:tnumber of a"aiiable options, the cropping pattern tends to become less '

n ‘,;‘:. Mo,

L:and less heterogeneous. This is partly due to the reduction in the un-

, certainty--induced need for diversification of cropping More important-
~'Iy. the'stable crop environment provided by irrigation a]lows better

expression and perception of comparative advantages or differential pro-
,fitabiiities of different ‘crops.” This: fac11itates selection of the most
,;profitabievcropsuv

'
L3 t

Thus where cropping options are numerous the tendency is y

v M.

:towardsbsimple and one-or-two-crop cropping where overa11 range of

\p0551ble crops is 1imited ‘the tendency is towards more varied and com-
p]ex cropping patterns In the former the farmer is faciiitated to ,’

,fz . Vi,

Hseiect a few out of the large number of options. In the 1atter the farmer
P { ,luvli'

Jis forced to mu]tipiy cropping arrangements to exp]oit the 1imited and
high]y variable production opportunities i

._1:'

- IMPLICATIONS. FORAGRICULTURAL ResEARCH

An important finding of the present study is that the extent
of mixed cropping is closely associated with the qua]ity and size of the
resource base. Mixed cropping decreases and soie cropping increases with

the improvement in the resource base. whether at the farm or regional 1eve1
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‘Ihisahasoa most significantuimplicationrfor research ina1ntercropp1ngw5‘
*?Anynbreakthroughéin intercroppingrresearch 1sn]ikelyﬂtopbenef1tfsma11:~
*farmers“more than:larger: Farmerscand 1ess'we11-endowedﬂareasumoreothanyp‘
| -richerhareas: «Thissin'/a way.allows us: to. identlﬁynthenutarget groupnna’
%offpotential benefic1ar1esiof*1ntercropp1ngsresearch *Belnqiable toss sy

fdo souin ‘an: ez=ante°frameworknistboth illuminat1nq and rathenuunusualm‘

lﬁ;l?‘(“{ﬁ.‘ TEmsofind Yo “u‘;’:\ R R “’-'*x v i : Bt TR A S BTV
Efforts to generate 1ntercropp1ng systems for ra1nfed areas .

‘f‘”( ;c'”"“ JyEw ”‘?-f U 2 NIt IR " '..' ?':‘l‘f' " AT ‘7‘“ A i fufu

where, in the absence of irrigation, the 1nherent micro-level hetero--

wd b love ez vinbeats il sony o TRy T R BN I S S e v

geneity of the resource base pers1sts are faced with the fo]lowinq'
AR N R I N S | EERNR T

problems -:

daseeein and ot Fasin ol puyaod svaen st GO Le Ly T
) F1rstly the logistics of mu1t1locat1on and mult1-crop combina-
PRI R .“’f‘ nnmadn fes ’!uy FhigeT Cliagee oLl ! “7-"5,14 TR PR o8 hg ‘.L
tion exper1mentat1on to capture the total cropp1ng poss1b111t1es and to
i lya nin et G L T R LA E R WA SO gy
sat1sfy the spatially and tempora11y var1ed requ1rements of the ra1nfed
widunieadus O R OO LTI SRS A R e Y L L A AT SN TR b1’ M'“"f}‘
areas are huge and costly. Further, even with the best‘of efforts, it
:-HUZ B (‘ AN "1 I‘-f.l‘;' P Tty R ‘!‘r’i": [PV TEIN AR FA LS BN Y 1

is d1ff1cu1t to escape the locatlon spec1f1c1ty character1z1ng the experi-

oo

A R L N Y A ' S TR RE T SRV A LE dmnn e Doy sl

mental results.

SRR I , 1!

}u:,‘,” Aty \+:

‘l" (3

GuiT 98 uﬂSecondlygfthe degreevof realismvandhrelevance of ‘a new cropping
,systemuwould largelyﬁdepend upon the extent"to;wh1chﬂ1t hasxbeenxregorously

compared with prevailing cropp1ngxsystems~ But)thissposestmore serlouS‘

¢t S O S ek

problems than mu1t1locat1on trials.t The comp]ex1ty of farmers systems

, f”n;z *ia

stem' from the1r heterogeneous adJustment mechanlsm ag j if“:”ability and

1
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‘:;:uncertainty charactenizingvrainfedzagniculture.. Unless these mechanisms
“;areffully understood and! replicatedmin somewform at researchnstations \it
i{may prove quite impossible tOIinJect the desired degree;of diversityvand
:)fcomplexity An- the prospective cropping system. Understanding anderepli-v
‘.fcation of farmers .adjustments are still difficult;as they are: sensitive to
_ :snmll changes iwhich are difficult t0cperceive at .the - research farm.‘ More-

"‘over, the farmers own cropping system, is a result of informal experimenta-

wha i ETTO0T e N T SRR TP

’ tion over a long period __/ Given the resource base and varieties how far

R T T KA ITHAE AU BT Y R Y IR PR S S T e

. formal experimentation can improve upon the cropping system evolved by

;,1;,‘\%51, A lr";. .'_,,,

farmers is an open question.

Thirdly, recognition of the above helps in clarifying the approach

:‘"“i "."’i.', ;~‘§ [EEN Y TR AT ;5':,“‘ P o
which should be adopted by formal experimentation on intercropping. Formal-

TR L AT IEE SRS S IR L LA R L I TR L

ly experimented intercropping technology can score over the System evolved

Aot . Y] .
Vst iu‘- E R BT ¥ RS N e & " .,l‘h

through farmers informal experimentation if 1t contains some substantive

Jl ‘...‘ ‘ll R fl\ { Vg4 u" h" l!

_afnew elements. These elements may consist of new varieties of crops and

o« lx ;}H MRS W u“‘« - ,,

Tﬂimproved management systems, including better soil and moisture conservation.
-"Thus the prospective intercropping technology of ICRISAT must fully com-
. %plement the crop-centered and: resource-centered :technologies:.and be 51mple

".inaapplication. Then:throughainformal experimentation,xfarmersuwill:addvnew,

elements. 3s their adjustment process. requires. ...+ .- .. ..o

32/ The existence of 26 cropping combinations'in a eingle village iike
Kalman in the case of two crop mixtures alone is a result of euch
informal experimentation. ‘
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3 io ,eFourthiy, homogeneity‘of?thewresource base tenngto impart'»
51mp11city to cropping patterns.i Hence, efforts leading torreducedfhetero-f
'fgeneityhoﬁ :the resource base may.beaa step toward widening the area ofq‘
;applicability of. prospective 1ntercropping technology The reductionxin
.ithe heterogeneity or improvement Ans the resource. base in the absence of*
1rrigation can be promoted through improved land and mOisture management —-/'

3 This in turn will be complementary to prospertive intercropping techno-‘-

logy..

Finally, development of a kharif-cropping techno]ogy for the |
ntTtrad1t1ona1 rabi cropping tracts: 11ke Shoiapur is another 1nstance where

, cropping systems, crop 1mprovement and land and water management research
_can have a coordinated approach Recognizing that more than half of the 2

Tand in these areas is kept fallow during the monsoon, the potent1a1

“a~payoff from prospective kharif- ropping technology for these areas can

| hardly be overstated 34/ Further, 1n the typically deep black soii areas

gg/“'Such resource-base improvement through land levelling, ridge—furrow
3“,system etc., as tried by ICRISAT (unlike irrigation) may not be.
»_atrong enough to, facilitate replacement of mixed cropping by soie
cropping., But land levelling, removal of defective bunds, ete.,. are
‘obvious examples of measures which can reduce the heterogeneity of .
the land-resource base. It is this type of heterogeneity which is -
partly responsible for the more complex cropping pattern in areas
like Kalman.

34/ It estimated that some 18 million ha. of cultivable land which is

' equal to more than 24 percent of net sown area in SAT India, remains
"fallow during the kharif season (Ryan, personal communication,
using data from Malone (1974)
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like Shirapur village. the extent of’kharif fallowing in the case of
smaller farmers is‘as: high as 78 percent of the total cropped area.
This again’ Allustrates where: a prospective technology has a: potential 4,
' not only for large productiv1ty gains, butsa150rfor generation of rela-t:

4,
tively more income for: the less-affluent farmers..

‘NSJ: KMS
- 28=4- 1977
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