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Evaluation of different approaches to study the effect of rainfall
on groundnut in dry farming area of Gujarat

J. 5, PATEL and M. R. VAISHNAV
Department of Agricultural Swatistics. B A College of Agriculure, GAU, Anand-388 | |1}

ABSTRACT

Different statistical approaches to study the effect of ranfall on groundnut
yield in dry farming areas of Gujarat inveolving seasonal rainfall, monthly,
stancard weekly, crop physiclogical stage-wise total, shorter intgrval total
rainfall atv critical stages and different categories of rainy days in crop
physiological stages as indapendent variables weare evaluated. The yield data
of long term experiment on crop rotations conducted during 1967 to 1973 at
the Ory Farming Research Station, Targhadia (Rajkot) were utilised for this
purpose,

The association between yvield and season rainfall, monthly and standard
weekly tatal were not significant in the crop rotations (viz. groundnut-cottan,
groundnut-bajara, groundnut-groundnutl. Rainfall at pegging stage {35-50
Das) had significant influence on yield. Further split to in smaller periods,
showed that rainfall during a period of 7 days consisting 36-42 and 43-49
days after sowing 15 significant associated with yield,
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Groundnut, mustard, linseed, sesamum sroundnut was evaluated.
and castor are the migor oil seed crops of
India. Groundnut (Arechis hvpogeae L)
aucupies about 47 per cent area and
contributes about &7 per cent of (otal
production of major oil seed crops in India
{ Sunkarn Reddi, 1982). Gujarat state shares
M5 percent area and 28 per cent production
of groundnut in the country. In Gujarat,
Suurashira region alone cccupies 87 percent
area and contributes 83 per cent production
ol the state (Anon., 1983 Groundnut is
grown as a rainfed crop in the state. The
raintall distribution of the Saurashtra region
1s erratic and hence the yield of groundnut is
lighly affected vear to vear. In view of this,
influgnce of rainfall on productivity

MATERIALS AND METHODS

The data obtained from a long term
experiment conducted at Dry Farming
Reszarch Statien, Targhadia (Rakot) were
utilised to quantify the effect of rainfall during
dilferent periods of growth and o sugzest
suitable approach for predicting the
groundnut vield of bunch variety under dry
farming conditions of the resion. The
average vield data of groundnut ebtuined
from different rotations viz. groundnut-pear]
millet, groundnut-cotton and groundnut -
groundnut collected during the years 1967
to 979 were used 1n this study. The data of
this expermment showed absence of

Journal of Agrometeorology/ceety/79



77 PATEL AND VAISHNAV

cumulative effects of fertilizer application
(Anon. 1986}, The bunch type variety J-11
was grown in the experiment. The daily
rainfall data recorded at the station during
the corresponding years were used as
independent variable sets. Different
approaches through simple lingar, quadratic,
cttbic and multiple regression technique
alongwith corralation coefficients were
studied. Rainy days. considerming different
quantities of rainfall, alongwith the approach
siggested by Wang (1963) were also tried
as independent variables. Transformations
ol data were also applied to study the
effectiveness of trunsformed scale on
predictability,

RESULTS AND DISCUSSION
Seasonal rainfall

Yeun wise average groundnut yiled
under three different rotations are presented
in Table 1. Seasonal ramnfall {sowing to
hurvesting) was considered as the
independent vanable. and linear, quadratic
and cubic regressions were fitted 1o the
groundnut vield of three different rotations
viz. groundnut-pear! millet, groundnut-cottan
and groundnut- groundnut and with its
average. The same lechnique was repeated
by taking the logarithmic and squre root
transformations of the vanables. The results
(Table 2} indicated that maximum variation
(abonnt 349 ) was accounted for E}- cuhic
curve fitting. However none of the models
had given significant regression coefficient.
Also there was no improvement in the mode!
due to transformation of the independent
variahle, Thus, seasondl rainfall does not
seem 1o be the important variable for pod
yield and hence monthly ramfall was tried,
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Marnthly rainfall

Individual monthly rainfall amounts
from June to September were used as four
independent varables and multiple regression
was fitted with eriginal and ransformed data.
All the partial regression coefficients were
nan significant in all cases. It was also
observed that maximum variation was
accounnted for by original varables only, As
the transformation could not provide
favourable results, the rainfall was
considered as such Tor the other approaches,

Standard weekly rainfall

Rainfall received m standard weeks 23
tor 39 (as defined by the India Meteerological
Department)  were  correlated  with
groundnut yield. All the correlation
coelficients were observed 1o be non-
significant. This may be due to sowing in
different weeks in different years,

Crop physiological stagewise rainfall

The bunch variety J-11 has five
different  physialogical stages el
preflowering {1-21 DAS, X, }, flowering (22-
40 DIAS, X, pegging (35-50 DAS.X ). pod
development(31-80 DAS.X ) and maturity
(#1-120 D.-’-\S.J\Z“‘.l{.Fushiandkuhmiu. 1972,
Total rainfall received during different
periods were correlisted with groundnut yvield.

The results {Table 3) indicated that the
correlation coefficient between groundnul
vield and rainfall received dunng difterent
stages of crop growth were positive but non-
significant except for pegging stage. In
pegging stage they were significant inall the
cases except for the groundnut-cotton
rotation. All sixty three possible combinations
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Table 1: Yearwise uverage groundnut vield (kg ha'') under three different rotation.

Year Groundnut Groundnut Groundnut Averauy
Bijary Cotron Groundnut
1967 230 203 2083 AH
Y E 251 IR 276 78
[ Wil 855 b E7S
Rt 1575 |662 1424 1560
1971 Y 3 49 25
1473 243 231 Ml 271
Y75 2158 1870 2283 214
1976 255 124 220 201
1977 733 63 (6] a7l
1978 862 ua2 T Ridy
9T a7 559 S 559

Table 2:

Percent variation (R*) accounted for by different models

Independent | Maodel Type Ciroundnut- Groundnut- Groundnu
variable Pear| mllet Cotton Crroundnut Average
Seasonal ranfall (k)
* Linear b2 15 03 9
Caadratic 35 16 1.7 |5
Cubic 324 335 220 289
log (%) Linizar 04 15 27 I
Choadrate 164 36 Al 03
Cuhic ERY 338 17.6 26,1
W Lincar 30 22 Il 2
Cuadratic b 3l 35 4,
Cule 31 338 176 6.1
Monthly raindal ()
X Linear 245 2440 |56 278
Log(X) Lanear 250 .0 |54 168
x,-r'i Linei 258 F74 &7 Ak
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Table 3: Carrelation coefficients between rainfall received in different physiological stages
and groundnut yvield.

Stages Groundnut Groundnut Groundnut Average
Pearl millet Cotton Groundnut
Presowing week (.07 0.07 0.15 010
Preflowering (102 (116 0.02 (1,06
Flowermg .16 16 (.15 16
Pegging (166 (.59 0.68* {hH5*
Pod development (.18 0.25 0,11 0.18
Muaturity 0.49 .39 (.52 047

* Significant at 5% level

Table 4: Maximum B2 values ohserved under different combinations of variables

Mool Variables|  Vartables Croundnut Groundnu Groundnut | Average
incombination | Pearl rmlles Cotton Groundnul
| L4 43.75% 34.80 d6.61F 42.38%
2 XX 47.1z* 3457 50018 4T 16"
3 b S S ) 47,194 41.83% SO0 AT
4 b 0. SN S5 4617 41.55* 48, 19¢ 45.70%
5 Ko Koo X i Xy 2875 Hhal L2 2705
& KRR KK, | LY 31.58 5500 3203
b SO ST e e 5050 5145 5513 S0.50

X = Presowing rainfall. X, = rainfall received during pre flowening stage (1-21 ) days, X
= rainfall received during flowering stage (22-40) days, X, = rainfall received during full
pegging stuge (33-30) days, X, = rainfall received during pod development stage (51-580)
days. X = raimnfall received during maturity stage (81-105) days

of different growth stages were ried m
multiple partial regression analysis with
presowing rainfall (X ). The combinations
showing highest R° values are given in

i Tuble 4.

[t was observed thal pegeing stage
showed maximum R (35 o 47 %) inall the
three rotations and with average vield as
single variable. These values improved to 31
to 35 % when all physiological stuges were
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Table 5: Correlation coefficients between rainfall received during different periods and
groundnut vield

Periods (DAS) Groundnut- Grrowndnul- Groundnut- Average
Pearl millet Cotton Grroundaut
7 Days period
22-28 -10,32 -(.33 -0.31 -0.33
29.35 -0.14 -0.12 -(.12 -1.12
36-42 (LGS thhd .59 (63
4344 053" 45 AT (52"
50-56 {130 {130 1,25 .31
57-63 (130 .37 0,20 (1.29
64-70 0,28 10,28 -().29 -2y
1177 -1).35 043 <1131 -[1.37
8 Days period
22-29 -(). 34 -(1L.37 (L33 -(b.35
A0-37 -0 -0.04 .09 SR
3%-45 0.32 0.26 .31 .3
46-53 (143 (,49 {h40 (4
Se-61] (.31 .40 .24 .32
H2-65 -1.51 -h34 -(3.37 -1L35
T0-77 -26 (131 -0.21 {126
9 Days period
22-30) 032 0,35 0,31 0,33
31-39 -0.07 -0.06 -4 =1L
A4)-48 (46 .39 0.47 (44
J49-57 0.37 (.45 (.32 (.34
SH-Hb [ 54 B [ER T+ (.03 .10
67-73 019 16 (.16 L7
10 Days period
22.3] =[1.31 (.33 (.30 -(1,32
32-4] 03,008 =003 (LG -6
42-5] (145 .54 L4l b
52-61 (.30 .39 {1.23 {131
62-71 (.28 )32 -00.35 .33
72-81 -{,37 43 -(3.30) .37

*Significant at 5% level
@ siznificant ar 10% level
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Table 6: Regression constant and coefficients for selected model

[Vol, 5. No. |

Particulars Groundnut Groundmut Groundnut Average
Pearl millet Cotton Groundnut

Regression constant 1811 197.1 1454 252

Regression coelTicien

b 366 %= 35 3T T2 ket

b. G:es 55 = T3 G EE

R: 83 6.2 740 T4l

== gpgmibwant at 19 level of siznificance

Table 7: Per cemt vanauon (R7) accounted by different ranny davs

Ry day with rainfall Ciroundnu Ciroundnut Ciroundnul Average
Pearl mitlel Cotlon Ciroundnul

=1 3 S04 517 512

=>1.5mm 4.0 Okl 3232 S48

=S 0mm 433 334 S 4310

=2 Smm 3H3 232 412 354

As detind by 255 270 444 i

Wang

incorporated in the model, Inclusion of
presowing rnnfall wath physiological stages
could not improve the values of R*. Thus all
stages together accounted for about 50 to
53% of variation in yield out of which pegging
stage contributed for about 35 to 46%
vanation in pod vield,

Shorter duration rainfall

Sarker (1977} identified critical periods
by taking correlations between wheat yvield
and weather factors during successive
overlapping periods: Accordingly an attempt

was made o consider correlations with
different periods of 7, 8, 2 and 10 days
interval starting from flowering period up o
pod development stage (22-80 DAS).

Correlation coethicients { Table 5) of the
period 36-42 DAS (X ) and 43-49 DAS (X))
were found 1o have significant influence on
pod yield and these two penods were selected
for regression study. Both the partial
regression coefficrents were significant
(Table 6) under all rotations and for the
avernge vield. Rainfall distribution of 50-1(K)
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mm during 5 to 8 weeks after sowing
resulted in higher dry matter accumulation
and pod yield i spreaching groundnut { Anon,
1995). Thus, the results are in partial
confirmation to present investigation where
hunch variety was used.

The results indicated that the magnitude
of the corresponding partial regression
coelficients(b, ) for the period 36-42 DAS
and (b} for the period 43-49 DAS was
nearly the same inall rotations as well as in
case of average yield, Both these periods
accounted for about 74 per cent of total
variation in groundnut yield, The higher rate
of change was observed for the period of
36-42 DAS as compared 1o 43-49 DAS.
These findings are in confirmation with those
reported by Joshi and Gajipara (1971), loshi
and Kabaria (19725 and Patil er al { 1984),

Rainy days

Different amounts of rmnfall recerved
imadayie 10075 5and 2.5 mm or more,
wiere considered as rainy days alongwith the
ritiny days defined by Wang (1963) and used
as independent variables in multiple
regression analysis ( Table 7).

This eould account for 4 maximum 55
per cent variation in groundnut yield which
s as good as the physiological stage wise
riimfall. None of the regression coefficients
in any model were significant. Thus in this
type of analyis rainy day approach was not
found to have any influence on pod yield at
any stage.

Thus, the overall results revealed that
rinnfall receved dunng 36-42 DAS and 43-
49 DAS has significant influence on pod
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yield in bunch variety under dey Garming
situation. Under scarcity of rainfall in &l
SERSON one oF Two mrigations at about 36 und
43DAS is hikely tosay » the crop from severe
loss in yield. Based on this, the following
model is proposed which can be used 1o
predict groundnut vield of bunch varieties
(kg ha'} grown in dry farming arcas of
Saurishira,

Y=2152+3220X +6.69 X, (R"=074

where X = rainfall recevied during 36
to42 DAS and X, = rainfall recevied during
431049 DAS
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