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Crop Failure and Intercropping in the Semi-Arid Tropics of India
 

R.P. Singh*
 

Crop failure is a typical phenomenon of SAT India where, rainfall Isgen-r~lly
 

low and irrigation facilities are less developed. Farmers take some
 

to minimize the risk of crop Nllure. Intercropplngt
precautionary measures 


isone such important strateg /'practlced by the farmers for many centuries.
 

In Africa it has been found not only to reduce 'crop failure but alf)6 to'
 

provtdq:.dependabl:e higher gross returns and more, regular employment (Norman
 

1974, Norman et al. 1978, and Abalu and D'Silva 1979). This paper presents
 

a descriptive analysis of crop failure mainly in relation to intercropping
 

in SAT India.
 

Crop failure can be of tw. types (1) complete crOD failure where all
 

the crops grown in a plot fail and (2) partial crop failure where either
 

one or more crops fail in an intercrop. In this study, failure Implies
 

that grain yield is nil from the plot; therefore, much of the analysis
 

focuses on complete crop falure. The data used in the paper relate .to
 

three agroclimaticregions of SAT India, viz., Akola and Sholapur (in
 

tconomist, Iconomics Program, IMRISMI. Ihe author wishes to tlnanK
 
,,.rs. Thomas S..Wcllker, James G. Ryan, and M. von Oppen for. their valuable
 
comments and suggestions for the improvement of paper. The autnor is
 
thankful to D. Jha for his encouragement and constanthelp.in preparing
 
this paper from the beginning. The author would also thank
 
Mr. C. Krishnagopal for his help in computer work and Mr. Mahendran
 
and Mr. V.B. Ladole for their help in processing and analysis of the
 
data.
 

t Intercropping refers to growing two or more crops sh.aultaneously jn the
 
same plot in different but proximate stands. Mixed intercropping is
 
the growing of two or more crops simultaneously-intermingled In the
 
same plot with no distinct row arrangements. In this paper, Tntercropplng
 
refers to both row and mixed intercropping.
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Maharashtra state) and Mahbuibnagar (inAndhra Pradesh state) and cover five
 

cropping years from 1975-76 to 1979-80.
 

The main objectives of this paper are to examine the' inci-dence of crop
 

falilurein .differept agro-cl imatic 
regions and to study thefactors reSpohsible 

for crop ;failure,, The following hypotheses are analyzed:' 

'5) the'&xt~ntof 'crop failure is-hicqher for sole croooina -ommnred 

with' i'ntercropping; 

') 'thd'extent of-crop fiiure is iower in post-rainy season (rabi) 

crop areai compared with rainy season (kharif) crop areas;
 

iii) the ext.ent of croD f~ilurc is higher on large farmp compared, 

with snwil f;rmq. 

iv). the extent of crop failure is hicher on s9ilp:,with~poor mois.ture , 

retentioncapacity, i.e. s.allow soils. 

EXTENT OF CROP FAILURE
 

In Sholapur region, total crop failure isa relatively frequent event as
 

about 11% of ,the cropped, area suffered from complete fa!lure- wh:ile ifn: 

Mahbubnagar. and. Akoaa..regions-t.Ie,.extent..of comD] ete-cro .fai-lure. s-verv 

low at'ar6und:3;i..(Table 1). 

For: a. depr.iption-of,,ICR.ISA/T's Village.,Level, Studies-. see 1iot.ha.et-jal.
 
(1977)
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Table 1. 	Percentage of plots and area suffered from complete crop failure 
under sole and-Intercrops in different agrocl6 ''ic regions 
(Average of 1975-16 to 1973"79). 

(Percenta2e:; 

Plots ______ Area 
Vil laqe/region Sole Inter- Ttal Sole Inter- Tot 

crop crop crop crop 

'AurepaIIe 14.4 3.3 6.2 4.6 2.6 3.9 

Dkur 2.4 5.6 2.7 1.7 6.1 2.5 

Mahboobnagar 4.7 3.9 634 	 3. 3..4
 

Shirapur 21.5 1'!.? 19.6 16,. ,) 8.5 15.6 

Kalman 12.9 91.3 11.4 $.l 6.1 7.1 

Sholapur 17.5 9,8 15.1 13.4 6.8 10.9 

Kanzara 6.1 3.9 4.9 4.5 2.6 3.1
 

Kinkheda 5.3 1.9 2.9 5.1 2.0 2.6
 

Akola 	 5.8 2.9. 4.0 4.7 2.3 28 



4 

Complete crop failure is generally h!gher in sole cropping compared
 

with intercropping (Table 1, Figure 1). 
 In Sholapur region where the extent
 

of intercropping Is 31% (Table 2), 
crop failure varies from 18% In sole 

cropping to 10% In intercropping. Intercropping Is prevalent (62%) in Akola 

region and the incidence of crop failure is substantially less. 
 In?
 

Mahbubnagar region where the practice of lntercropping Is not very common
 

(20%;), failure in both sole crops and is 4%.lntercrops around The data in 

Tables 1 and 2 tend to support the hypothesis that farmers of the SAT, whose
 

farming Is dependent mainly on 
rainfall, take the precautionary measure of
 

growing a number of crops in each plot as a strategy to safeguard against 

crop failure.
 

Within the villages of the same region, greater crop failure 
in sole
 

crops compared with intercrops is clearly visible (Tables 1 and 2). 
 In
 

Sholapur region, there is quite a large difference in the average extent
 

of crop failure between Shirapur and Kalman, but the same fiding applies
 

that failure is higher in monoculture. 
Only for Dokur does this generali­

zation not hold, and Dokur is primarily an irrigated villages planted to
 

sole-cropped paddy (Figure 2 and Appendix Table 1).
 

The data in Table 3 and the graphs In Figure 3 suggest that large
 

farmers suffer from a higher Incidence of crop failure than small farmers.
 

test
A X2 Indicates that the mean difference ;n crop failure among
 

farm-size classes is significant at the 5% level. 
 One reason for more
 

frequent crop failure on 
larger farms stems from a greater reliance on
 

sole cropping 7n larger farms (Table 7 and Figure 4). 
 For example, the
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Fig. I. 	Incidence of complete crop failure in different villages of SAT India
 
(1975-76 to 1978-79).
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Table 2. Extent of intercropping In different village according to land holding

alass (average of 1975-76 to 1978-79). 

Percentage number of plots and 
cropped area under intercropping
Village/region Small 
 Medium Large 
 All
 
Plot Area Plot Area Plot 
 Area Plot Area
 

Aurepalle 46 46 35 
 42 19 31 27 
 35
 

Dokur 
 3 3 14 21 13 20 
 11 19
 

Mahboobnagar 25 
 32 24 34 16 
 27 20 29
 

Shlrapur 13 
 18 22 19 
 18 27 19 25
 

Kalmart 48 59 39 
 54 40 44 42 
 49
 

Sholapur 36 47 
 32 42 24 36 
 31 38
 

Kanzara 79 
 85 64 80 
 47 70 54 73
 

.Kinkheda 78 88 80 85 
 65 76 
 70 81
 

Akol 78 87 72 82 
 55 75 62. 77
 



Fig. 2. Extent of Intercropping in different villages of SAT India.
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Table 3. 
Extent of crop failure (complete) in different regions according to land holding class (average of
 
1975-76 to 1978-79).
 

Percentage area failed* 
in sole and intercropping
Village/region 
 Small 
 Medium 
 Large

Sole intercrop Total Sole Intercrop Total 

All
 
Sole Intercrop Total Sole 
intercrop Total
cr2D CrMp rOp crop 

Aurepalle 6.6 - 3.5 6.0 - 3.4 4.2 4.3 4.2 4.7 2.6 4.0
 
Dokur 
 - " - 1.5 1.6 1.5 2.0 7.7 
 3.2 1.7 6.1 2.5 
Mahboobnagar 3.5 ­ 2.4 3.9 o.4 2.7 
 3.3 5.3 3.8 3.3 3.-5 3.4
 

Shirapur 19.2 149 16.0 16.9 
 5.3 14.7 18.2 9.5 15.8 18.0 8.5 15.6
 
Kalman 3.4 4.0 3.8 
 11.3 5.3 8.0 7.8 
 6.8 6.9 8.1 6.1 
 7.1
 
Sholapur 10.1 
 3.8 7.1 13.9 5.3 10.2 13.7 7.8 11.2 13.4 6.8 10.9
 

Kanzara 
 - - - 8.5 3.5 4.5 4.1 2.7 3.1 4.5 2.6 3.1
 
Kinkheda 
 - " - 20.9 1.9 4.7 2.3 2.3 2.3 5.1 2.0 
 2.6
 
Akola 
 - - - 14.0 2.6 4.6 3.4 2.5 
 2.7 4=7 2.3 2.8
 

Percentage failure has been estimated separately for sole, and 
 i-tercropping. Percentage area failed under
sole cropping indicates the area failed under sole cropping divided by total
by 100. Similarly failure In area under sole crops multipliedintercropping has been expressed area failed divided by total cropped area underintercropping multiplied by 100.
 



Fig. 3. 	 Complete crop failure according to size of farms in different villages
 
of SAT India (1975-76 to 1978-79)
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Fig. 4. 	Extent of intercropplng according to size of farm in different 
villages of SAT India. (1975-76 to 1978-79) 
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extent of intercropping in the Akola rgion is very high (78%) and small
 

farmers grow intercrops on 87% of their cropped area compared with 82% for
 

medium farmers and 75% for large farmers (Figure 4). Small farmers in the 

Akola region did not suffer from complete crop failure. In contrast, crop
 

failure was more frequent on medium and large sized farms where intercropping
 

Is not as intensively practiced. In Kinkheda failure in sole cropping was
 

fairly common for large farmers at 21%.
 

Another measure of how crop failure varies across farm-size classes
 

compares shares in cropped area to those for total crop failure (Table 4).
 

It Is interesting to note that, except in Akola region, the percentage
 

share of crop failure for small and medium farmers was smaller than their
 

share in gross cropped area.
 

The incidence of higher crop failure on larger farms compared with
 

smaller holdings further supports the hypothesis that small farmers grow
 

intercrops as a strategy to guarantee them minimum production. Intercror;;ng
 

Is a relatively convenient means of attaining this goal (Jodha 1975).
 

This conclusion is consistent with other findings and is based on long
 

experience of the farmers (Norman 1974 and Jodha 1977).
 

INCIDENCE OF CROP FAILURE IN INTERCROPPING
 

Table 5 shows the probabilities of failure for different crops in 

intercropping combinations. The incidence of failure of the dominant or
 

first crop is quite low at 3% while the possibility of failure of the
 

second crop is nearly three times (9%) as great. Similarly, the probability
 



Table4. 
 Percentage share of differen-t categories of farmers In total 
cropped area and area failed (average
of 1975-76 to 1978-79).
 

_-erc.nPe age share i-h 
total cro - -I' a'- and a
geLre"s V, failedSmall

Cropped Area iCropped Area pp d-CAerea area and area failedA
. area % o ffailed 
 area 
 failed a o
area falled 
Cpped area-
 Area failed cropped area
 

Aurepalle 
 10.86 
 9.57 
 20.72 17.85 68.33 
 72.58- 1256.07 (100) 
 50.15 (100) 
 4.0
Dokur 
 8.36 
 21.76- 12.7,7 69.88 
 87.23 776.10 (100) 
 19.66 (100) 
 2.5
Mahboobnagar 
 9.92 
 6.87 21.12 ,16.42 68.96 
 76.71 2032.17 (100) 
 69.81 (Ioo 
 3.4
 
Shwirapur 
 7.05 1i.3u 17.53 
 :16.50 75.42 
 76.30 1986.72 
(00) 310.40 (100) 15.6
Kalman 
 14.55 
 7-86 27.52 
 31.57 57.93 
 60.57 2524.01 
(100) 176.76 (100) 
 7.0
Sholapuir 
 11.25 
 7&44 
 23.12. 
 21.96 
 65.63 
 70.60 4510.73 IO0) 487.16 (100) 
 10.8
 

Kanzara 
 7.74 17.50 25.27 74.76 
 74.73 1782.:'8 (l00) 
 55.20 (100) 
 3.1
Kiikheda 
 8.79 
 20.15 36.80 
 71.06 63.20 
 186.82 (100) 
 4&.20 (100) 
 2.6
 
Akola 
 8.27 
 18.83: 
 30.52 72.90 
 69.48 3569.30 (10) 101.40 (00) 2.8 



Table 5. 	 Probabhities , ot tallure ot dominant crops in crop mixtures of 
more than three crops in different agrorl:imatic regions (average.
of 1975-76 to 1977-78). 

Villages/region tsE crop zna crop jra crop !st & nd & ist & Ail 
only on!,' only 2nd. -d, 3rd three 

crops crops crops crops 

Aurepalle 0.8 4.2 9.2 - 3.3 0.8 3.3 

Dokur 2.1 17.5 2.1 4.2 22.9 -

Mahbubnager 1.2 6.5 7.1 1.2 8.9 -b.6 3.0 

Shirapur 2.1 21.0 2.1 9.1 .4 1.4 0.7 

Ka Iman 6.0 13.2 4.5 8.7 3.2' 0.6 3.2 

Sholapur 5.1 15.0 3 3.8 2.8 0.8 2.6 

Kanza ra  	 1.1 3. 5.3 2.3 2.3 - 1.1 

Kinkheda 	 2A. 2.7 4.1 
 0. - - 1.1 

Akola 	 i.8 3.9 4.9 1.4 ,.1 - 1.i 

Averac -	 3 - 2 

*Probab ifIt1 s OT ra; iures re esmaea o7 dVidig tie number ot plots 
failed hy to-al number of plots grown vi-tI h different crop combinat'ons. 
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of failure of only the third crop is also less (5%) but slightly higher than
 

the failure of first crop in a mixture. Failure of both first and second
 

crop gives ajoint probability of 5%. 

W.ith regard to partial crop failure, principal crops failed at a rate
 

of about 20% in the Sholapur region, and 6% in Mahbubnagar and Akola regions.
 

Considering the two most Important crops, the severity of the crop failure
 

becomes higher. In Sholapur region nearly half of the crop area suffered
 

from partial crop. ailure, whereas, in the Akola. and Mahbubnagar regions
 

partial crop.failure accounted for about 12% of planted area. In different
 

villages, partial crop failu.e varied from 9 to 52%, being generally lowest
 

in Kinkheda villaqe of Akola reqion and hiqhest in Shirapur of Sholapur
 

region.
 

There is a iarge variation Derween in ne cropping pattern in
 

Intercropplng -inthe s-ix villages.. Despite this variation, the probability
 

of the first crop failing in a mixture is low for all six villages. This 

result further suggests that f'irmers generally grow more stable species as 

the dominant crop. Table 5 raises some definitional questions on what we 

mean by crop failure and points to the need for an In-depth analysis of crop
 

failurein intercropping.
 

INCIDENCE OF FAILURE BY CROP
 

Pearl Millet 

For pearl millet which is rarely grown as a sole crop in the three regions, 

the probability of failure is quite high if grown as sole crop. It Is 

generally grown as a second-and third-most important crop in crop mixtures 
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In Maharashtra villages and as the first-and second-most Important crop In
 

Aurepalle In Mahbubnaqar reqions. In Dokur. where rainfall Is relatively
 

reliable and Irrlaation facilities are more developed, farmers do not grow
 

pearl millet and give more preference to cash crops like paddy and wheat,
 

InMaharashtra villages, the likelihood of failure Is higher if it is grown
 

as a third crop compared to a second crop. 'jut In Aurepalle though it is
 

mainly grown as the dominant and second important crop in a mixture the
 

expectation of failure ;s low.
 

Sorghum
 

Farmers generally grow local sorghum in Sholapur as a sole crop. HYV
 

sorghum is grown in a smaller area in both the Maharashtra villagei., in
 

Mahbubnagar region, it is rarely planted as a sole croD. InMaharashtra
 

villages, both local and HYV sorghum are grown mainly as sole crops or as
 

the dominant species in a mixture. The possibilities of failure in the
 

sole crop is quite high in Akola villages (Kanzara and Kinkheda) as
 

compared with the Sholapur villages. In intercropping, the percentage of
 

failure as the first and second crops is relatively higher in the Sholapur
 

villages than in the other villages. In Dokur, the area planted to so'rghum
 

is small and the possibilities of failure are quite high. Similarly, the
 

probability of failure is high in Kalman where HYV sorghum is rarely grown.
 

PlgeOnpea
 

Pigeonpea Is grown as a sole crop in Shirapur, while in Kalman it is
 

planted as a dominant crop mixed with other crops. In the Akola region.
 

It gets less preference and is grown as a second important crop, whereas
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In Aurepalle and Dokur it Is planted mainly as the third important crop In
 

a mixture. In Mahbubnagar and Akoja villages it is grown as second and
 

thlrd crop and the possibilities of failure are quite high if grown as a
 

first and second crop in a mixture. But in Shirapur failure In Intercrop
 

is negligible and even low if cultivated as a sole crop.
 

Chickpea
 

Chickpea is rarely grown in Mahbubnagar either as a sole crop or intercrop.
 

It is fairly common as sole crop in Maharashtra and is more prevalent in
 

Sholapur than in Akola. It is a relatively risky crop In Kalman if crown
 

as a second and third crop in a mixture whereas it did not fail once In
 

Shirapur from 1975-76 to 1978-79.
 

Cash Crops
 

In the case of paddy and wheat, which are mostly planted In local cultivars,
 

the probability of failure in Kalman is quite high if grown as a second or
 

third crop in a mixture. For aroundnut, cottun, and castor the chances of
 

failure are neallgible. Farmers probahlv niant their best land to these
 

crops and choose management practices to ensure that they do not fail.
 

These observations hint that the cropping behavior of farmers who grow
 

these crops is not arbitrary and is based on their experience. This further
 

suggests that whenever a farmer chooses to crow a sole crop he takes much
 

care to reduce the risk of crop fnilure.
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INCIDENCE OF CROP FAILURE OVER TIME
 

Yearwise analysis of crop failure shows that the extent of crop failure in 

Sholapur reaion was high in all the years as compared to other regions; In 

1977-78 it reached 21%. While in the same year in Mahbubnagar and Akola 

reqions failure was merely 3 and /z resoectiveiv tIMooendix lailes Z And i. 

The extent of failure was highest in Sholapur and Akola regions in 1977-78 

whi; l e in Mahbubnagarreg ion I 'cldence was highest l-n:,1976-77. The lntensity 

'efpmop ;fai lure. va,ri-es;;fr6m .year..to year depending ;upol.':rainfall.. 'Be& uge 

oficonfounding variables: such -as,the extent -of i.ntercropping,i si.mple tabular 

comparisons'do ;not, provide a c 1.ear picture of :how rainfall .conditions-crop 

failure'. :There -.is ,some Indi cation,fof, an Increas-i:ng.,'tendency-of,:i nteroroppi ng 

Jn those :a eas.-(Akola and Sholapur)1, where it .was.already'very ihigh,' while 

in Mahbubnagaer"region it Shows 'the reverse trend,:.(AppendlxjTables.. 14and'5). 

The data on sole and intercropping over yea-rs an-d iacross villages further 

show the importance of intercropplng as an Important strategy in minimizing 

the risk of crop failure (Apendix Tables 6 and 7). 

REGRESSION AHALYSIS
 

The extent of crop failure has been anal.yzed-in relation to4,intercropping
 

jMuj.,tbDr,q-,me other determinlnts.which.also potentially contribute to 

croD fa 1lue. Some other important factors affecting crop failure are 

soil type,,.easonal cropping pattern, soil moisture, and.,rainfall pattern 

over the crop period. 



18
 

Regression analysis is used to measure the relative influence of some
 

of these factors. One linear regression is estimated using data from
 

1975-76 to 1977-78 for the six villaaces. The dependent variables is
 

percent crop failure by household by year. On average about 30% of the
 

households experienced crop failure on one or-more plots in any qiven year.
 

.Descriptive information on'the, independent variables, isprovided Ir
 

Table 6. An..-;ncrease in irrlgated ,intercropped, bunded, and rabi cropped
 

area should reduce crop failure-,-. Rabi ci-ops are planted in the postrainy
 

season when,.disease and pest incidence, isr-less -and when so,! moisture is
 

known at planting. Shallow sojls and larger gross cropped areas characte.'I­

stic of larger farms are expected to enhance the bdds of crop failure.; -It
 

isalso exp~cted;,that location effects expressed., in the village dummy
 

variables,will: have a.,significant impact on cropifailure.
 

The signs of the estimated coefficients are consistent with expectations 

but only Irrigated area, intercropped area, and rabi cropped area are 

significant in Table 7. The impact of changes In these variables on crop 

failure is small. For instance a ten percent increase in any of the three 

variables, results in'1essithan'a one percent 'decrease in crop failure. 

Locational effects'are Stronger.. -Shtfting'from Kinkheda t6 Shirapur'"inhances 

the incidence.of crop failure by 15%.: Year effects are-also significant.
 

The first cropping year 1975-76 was 'particiularly favorable Lrelitive to
 

1977-78.
 

http:incidence.of
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Table 6. Specification of the variables in the 	regression analysis.
 

Variable Description 	 Mean Range Expected
 
value sign
 

GROSAREA Gross cropped are, in acres 14.75 0.40-91.67 + 

IRRAREA Percent GROSAREA irrigated 18.84 0.00-100.00 -

INTCROP Percent GROSAREA lntercropped 49.57 0.00-100.00 -

SHALAREA Percent GROSAREA in Shallow 28.83 0.00-100.00 + 
soils
 

BUNDAREA Percent GROSAREA bunded 53.18 0.00-100.00
 

RABIAREA P:rcent GROSSAREA Rabi cropped 29.93 0.00-100.00
 

CROPFALL Dependent variable: Percent 6.26 0.00-100.O0
 
GROSAREA complately failed 

VILLDUM 1-5 Village dummy; 1-Aurepolle 
2-Dokur, 3-Shir-3pur, 4-Kalman, 
5-Kanzara; Kinkheda is the
 
reference vil lage.
 

YEARDUM 1-2 	 Year dummy: 1-1975-76, and
 
2-1976-77; 1977-78 is the
 
reference year. 

http:0.00-100.O0
http:0.00-100.00
http:0.00-100.00
http:0.00-100.00
http:0.00-100.00
http:0.00-100.00
http:0.40-91.67


X 

20
 

Table 7. 
Estimated regression coefficients oF pooled data 
fer all the

villages from 1975-76 to 1977-78 

Variable 
 Regression coefficient 

XI GROSAREA 

0.0307
 

(0.72)
x2 IRRAREA -0.0656
 

(-z. U 
I ° 

y3 INTCROP 

-0.08y9
 

(-3.49) 
X4 SHALAREA 0.0347 

(1.41)
 
X5 BUNDAREA 


-0.0003
 

(-O.O1) 
X6 RABIAREA '-0.0985"
 

,-2.91)
 
X7 VILLOUM 1 
 1.3801


(-0.38) 

X8 VILLDUM 2 -0.0276
 

(-o.oi) 
X9 VILLDUM 3 
 15.1289*
 

(4.1o)
 
XIO VILLDUM 4 
 10.6008*
 

(3.75)
 
VILLDUM 5 
 -0.3278
 

(-0.16) 
X12 YEARDUM I -3.4178* 

(-2.34) 
X13 YEARDUM 2 -0.8853
 

(0.60) 
Intercept i.9413 

R2m6 -2RO. 146 

* Significant at 5% level with 516 d.f.
 
(figures in parenthesis are VIvalues) 
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The estimated regression explains only about 15% of the total variation
 

in crop failure. This low explanatory power is due to the preponderance of
 

zero observations--seventy percent of the values are zero--in the dependent
 

variable.. This points to the;need for a dichotomous variable approach
 

using plotwise data.
 

CONCLUSIONS AND: DIRECTIMNS FOR FUTURF RFSEARCH
 

Crop failure Is a complex phenomenon. These results suggest that complete
 

crop failure is conditioned by environmental factors and is also influenced 

by management practices such as the choice of cropping pattern. In 

particular, both the tabular and regression ana&ysis strongly suggest that 

crop failure is reduced in intercropping compared with sole croppinq. Rabi 

cropping and irrigation also diminish the likelihood of crop fallure. 

Future research will address partial crop failure in intercropping,
 

crop failure on a plotwise basis, and the use of improved statistical
 

techniques to understand crop failure. The prospects for modeling drought
 

stress with the available data will be explored to see whether such
 

estimates can account for village, year, and planting date effects. Since
 

crop failure isonly one event in a probability distribution, attention
 

will also be directed at understanding the shope of yield and net return
 

distributions to measure objective risk from historical data.
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Appendix.Table 1. Proportionof plots -grown and,failed under sole and Inter­
crops Indifferent agro-climatIc regions (Average of

1975-76 to 1978-791.
 

Proportlon of plots
Vllage/:region Total no. of
Grown" 
 Failed plots
Sole IntercrroF -Sole 
 IntercroD 
Grown Failed

croD. ......
 crop._
 

Aurepalie 
 73 27 
 85 
 15 551 34
 

(6.2)
Dokur 
 89 11 
 23 475 13
 

(2.7)
 
Mahboobnaanr 
 80 20 83 17 1026 47 

... .._,_.... _ (4.6) 
Shlrapur 81 19 89 11 1155 226 

Kalman 58 42 66 34 1397 
(19.6) 
159 
(11.4) 

Sholapur 69 31 80 20 2552 385 

(15.1) 
Kanzara 46 54 56 44 651 32 

Kinkheda 30 70 53 47 512 

(4.9) 
15 

(Z.9) 
Akola 38 62 55 45 1163 47 

(4.0) 

(Figures in parentheses are percentage of plots failed to total number of
 

plots where crops were grown.)
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Appendix Table 2. Incidence of complete crop failure in different agro­
climatic regions according to landholding class 1975-76
 
to 1978-f9 (sole and lntercropped both). 

(In percentage) 

Region Year 
Smafl 

Size of farm 
Medium Lare 

Average 
Plot Area 

lot Area Plot Area -lot Area 

Mahbubnagar 1975-76 - - 8.33 4.62 7.00 4.27 5.56 3.36 

1976-77 9.30 10.80 9.52 5.64 7.78 7.22 8.27 7.14 

1977-78 - - 4.26 1.18 3.14 1.46 2.72 1.24 

1978-79 - - - - 0.90 0.90 0.50 0.56 

Sholapur 1975-76 16.39 13.31 11.35 13.16 17.87 13.13 15.37 13.18 

1976-77 18.81 12.08 12.87 8.40 15.28 11.48 15.09 10.79 

1977-78 9.00 5.27 15.29 11.54 26.65 14.31 20.59 13.01 

1978-79 3.74 0.72 15.11 7.16 9.21 7.36 9.59 6.47 

Akola 1975-76 - - - - 2.12 1.77 1.33 (.55 

1976-77 - - 5.71 8.80 4.35 1.96 4.13 3.14 

1977-78 - - 12.31 7.24 7.04 5.75 7.26 5.51 

1978-79 - - 5.08 2.71 3.33 2.05 3.27 2.00 
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Appendix Table.4 
 Extenf of in'tercroppl,,!g Indifferent regions according to
landholding classes during 1975-76 to 1979.
 

(Inpercentage)
 
Region Size of farm
Year SmallIedi AveLarge -

Ave i

Plot W-rea Plot --
Area 
 Plot Area 
 Plot' Area
 

Mahboobnagar 
 1975-76 
28.89 30.37 
 22.08 31.84 
 19.11 35,02 20.83 33,92
 

1976-77 
 20.93 25.87 
 26.98 38.73 
 18.56 23.61 20.50 26.78
 
1977-78 
31.25 42.43 
 29.79 40.94 
 13.84 23.64 19.84 29.33
 
1978-79 
27.91 32.96 
 19.57 22.87 
 13.39 24.37 
 17.73 25.,04
 

Sholapur 
 1975-76 
34.43 43.25 
 26.20 38.58 
 22.26 28.24 25.82 33.69
 
1976-77 31.68 3,.15 
 34.65 42.49 
 27.98 38.11 
 30.48 38.96
 
1977-78 
49.44 60.65 
 39.41 40.39 
 37.00 39.75 39.62 41.55
 
1978-79 
30.84 45.86 
 32.37 44.97 
 28.73 36.53 29.92:39.21
 

Akola 
 1975-76 
 73.33 89.22 
 75.76 87.57 
 50.80 72.60 59.67 77.19
 
1976-77 
65.79 77.18 
 71.43 75.83 
 52.66 71.30 58.41 72.57
 
1977-78 
89.74 94.41 
 67.70 85.06 
 59.80 79.88 65.35 82.09
 
1978-79 86.1 
 88.5 71.20 79.77 
 55.33 71.40 63.67 75.54
 

http:29.92:39.21
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Appendix Table 3. Incidence ot compiete cror fair're (both sole and inter­
crop) in different villages according to landholding
 
class during 1975-76 to 1973-79.
 

(In percentage) 
Village Year 

SnaIl 
Si.-e of farm 

Mediur Lrae 
Avarage 

Plot Area 
Plot Area Plot Area Pct Area 

Aurepalle 1975-76 
1976-77 

-
13.4 

-
14.3 

13.9 
9.8 

5.4 
6.: 

10.6 
10.0 C.C. 

O4,0
10.8 

5.5 
8.1 

1977-78 
1978-79 .-

- - - 1.2 0.6 
, 

0.8 
• 

0.4 
-

Dokur 1975-76 . . . . i.r 1.3 0.7 0.9 
19"i6- 7 . 9.i 4.3 4.; 6.0 4.5 3 
1977-78 
1978-79 

-

. 
-

. 
74 
. 

2.8 
. 

5. 
1,5 

2.5 
2.4 

4. 8 
1.0 

2,4 
1.5 

Shirapur 1975-76
1976-77 21.1

26,2 
21.7
22.0 

13.4
8.3 

i5.9
93 

20.0
20. 

15.7 
15.0 

18.5
17.0 

16.6
14.2 

1977-78 23.3 15.5 16.2 17.2 29.5 20.6 26.0 20.0 
1978-79 7-L 1.7 17.0 18A 15., 10.2 15.1 10.6 

Kalman 1975-76 2J 8.7 13.2 i' ...U i.0 . 13.4 11.2 
-976-77 3.e 7.7 16.i 7.9 .. .,. 13.3 8.7 
1977-78 3.2 2.2 14.6 8.1 19.5 5.6 13.5 5.7 
1978-79 2.5 0.4 13.3 z.6 i.8 3.8 5.0 2.97 

Kanzara 1975-76 - - .- 0.9 0.3 0.6 0.2 
1976-77 - 3.0 1.7 4.) i.C0 3.5 1.1 
i977-78 - a. 10.3 10.6 3.9 11.2 8.5 
1978-79 - - 8.8 6.2 3.h 4. 0 4.2 2.3 

Kinkheda 1975-76 . - - 3.9 1.2 2.2 0.8 
1976-77 - - .0c 4.J 2.9 -:.9 5.1 
1977-78 
1978-79 

-

.-.. 
- 3.7 !.0 -.3 

3. 
2.6 
2..1 

2.2 
1.9 

2.; 
1.6 
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Ai~oendix Table 5. 	Extent of Intercropptng according to landholding calsses
 
indifferent villages during 1975-76 to 1978-79.
 

Village Yp-ar 

1 

Smal 
A 

! 

Aurepalle 1,975-76. 55.55 49.25 

1976-77 34.61 35.42 

1977-78 50.00 55.81 

1078-79 44.44 45.88 

Dokur 1975-76 

1976-77 

1977-78 

11.11 

-

-

10.44 

-

-

1978-79 - -

ShIraour.. 197?5- 7.6 2.38 2.80. 

1976-77 16.67 18.22 

1977-78 23.08 40.04 

1978-79. 22.22 22.76 

Kalman 1975-76 

.1976-77 

1977-78 

19.78-79 

58.57 66.61 

42.37 44.05 

60.32 66.75 

33.75 52.42 

kanzara 1975-76 

1976-77 

1977-78 

1978-79 

76.19 83.10 

66.67 72.53-

80.95 87.9 

90.00 95.67 

Kinkheda 1975-76 

1976-77 

70.83 93.,"3 

65.22 79.86 

(In percentage)
 

Size of farm
 
Medium LareAl
 

-1 Area5-SPlot Area v-A rew
 

41!67 47.75 


26.83 38.24 


45000 48.53 


30.00 32.54 


4.88 9.71 


27.27 39,87 


18.52 30.00 


11.54 11.13 


9.76 8.22 


22.62 13.71 


29.73 21.12 


*28.30 1.80 


35.37 51.48 


42.22 59.26 


46.88 53.36 


34.88 48.77 


62.86 76.96 


69.70 80.02 


57.89 83.26 


67.65 80.10 


90.32 96.83 


72.97 72.92 


24.47 44.93 

18.00 22.07 

12.35 24 60 

20.70 3Z)84 

32.43 45.85 

22.75 24.64 

25.95 34.29 

28.57 34.07 

11.11.18'.84 

19.46'26.17 

15.38 22.51. 

5.6 10.27 

8.57 15.68 

17.12 26.92 

13.49 22.60 

917 Q LA 

9.60 18..6 

18.18 30.01 

16.74 28.96 

2;-7 30.79 

8.11 13.81 

19.24 24.96 

20.18 28.31 

25.90 30.64 

30.41'35.04 

35.29 43.87 

86.96 55.46 

3.2.16 43.82 

36.98 45.32 

38.69 48.09 

64.94 56.49 

33.23 46.67 

40.54.68.40 

43.55 67.75 

50.45 74.60 

57.95 72.89 

49.70 71.32 

50.58 70.03 

55.88 77.27 

64.79 75.92 

65.38 76.42 

66.27 75.17 

72.18 82.36 

67.83 75.05 
1977-78 100.00 100.00 
 81.48 87.41 71.59 85.17 
 77.44 87.07
 
1978-79 81.25 81.3. 
 76.00 79.52 
 51.61 69.55 62.14 72493
 



vi
 

Appendix Table 6. Incidence of complete -failure in sole cropping In
 
different villages according to landholding classes
 
(1975-76 to 1978-79). 

- (In percentage)
 

Village Yea r Size of farm All
 
Small Medium Large Plot Area 

Plot Area Plot Area Plot Area 

Aurepalle 1975-76 - - 23.8 10.3 11.3 6.9 13.0 7.1 
1976-77 23.5 22.1 13.3 9.9 8.5 7.2 11.6 8.9 
1977-78 - - - - 1.4 0.8 1.0 0.6 
1978-79 - - - - -

Dokur 1975-76 - - - - 1.8 1.7 0.8 1.1 
1976-77 - - 6.2 4.6 1.8 0.6 2.2 L 1 
1977-73 - - 9.1 4.0 5.1 3.2 5.5 3.1 
1978-79 - - - - 2.0 2.7 1.1 1.7 

Shirapur 1975-76 21.6 22.3 13.5 19.0 21.2 16.1 18.9 17.3 
1976-77 28.6 25.3 10.8 11.2 24.4 19.3 20.8 18.0 
1977-78 30.0 26.1 17.3 17.4 29.6 22.6 27.2 22.0 
1978-79 10.0 2.2 23.7 27.9 17.7 12.7 18.0 13.1 

Kalman 1975-76 13.8 7.1 9.5 13.6 15.6 10.5 13.1 11.2 
1976-77 14.7 6.0 23.9 12.9 13.3 10.1 16.4 10.2 
1977-78 - - 19.6 13.6 58.3 3.4 19.3 5.3 
1978-79 1.9 0.4 17.9 4.5 42.7 6.5 5.8 5.0 

Kanza ra 1975-76 - - - - 1.5 1.0 1.2 0.8 
1976-77 - - - 7.1 3.1 5.9 2.6 
1977-78 - " 25.0 22.8 7.3 6.8 10.7 8.6 
1978-79 - - 9.1 15.5 8.1 6.5 8.0 7.6 

Kinkheda 1975-76 - - - - 11.1 5.9 8.1 5.4 
1976-77 - - 20.0 46.0 10.7 2.9 10.9 12.9 
1977-78 - - - - - - - -
1978-79 - - . . 
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Appendcl; Tdble 7. Incidence of complete crop failure in intercropping In 
different villages according to landholding classes
 
(1975-76 to 1978-79).
 

(Percentage)
 

Village 	 Year Size of farm All 
Small Large Medium Plot Area
 

Plot Area Plot Area Plot Area
 

Aurepalle 	 75-76 - - - - 8.7 4.7 4.2 3.3 
76-77 - - - - 16.7 10.6 7.9 6.2 
77-78 - - - - - ­

78-79 . - - -. 

Dokur 	 75-76 - - - - - - - ­

7-77 - - 16.7 4.0 15.4 21.2 15.8 16.8 
77-78 - - . .. 
78-79 - - . .. 

Shirapur 	 75-76 - - 12.5 3.3 16.7 14.0 14.3 11.9 
76-77 14.3 7.8 - - 3.3 0.7 3.6 1.0 
77-78 - - 13.6 15.R 28.9 15.5 21.2 14.6 
78-79 - - - - 9.8 5.8 6.9 4.8 

Kalman 	 75-76 9.8 8.7 11.5 10.4 16.9 12.9 13.2 11.0
 
76-77 12.0 9.8 5.9 4.4 9.0 7.8 8.4 9.6 
77-78 - - 8.9 3.9 13.8 8.5 10.4 5.4 
78-79 3.7 0.5 6.7 0.6 1.8 0.3 3.6 0.4 

Kanzara 75-76 - - - - - - - -

76-77 - - 4.4 2.1 - - 1.2 0.4 
77-78 - - 13.6 8.2 14.3 9.6 11.6 8.4 
78-79 - - 8.7 3.9 - - 2.2 0.7 

Kinkheda 75-76 - - - - - - ­

76-77 - - 6.7 12.0 1.8 2.9 2.1 3.1 
77-78 - - 5.6 5.1 3.2 3.1 2.9 2.8 
78-79 - - - 6.3 3.5 3.1 2.3 


