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” timation of Useful Rain for Groundnut Crop (

in Saurashtra Region

Arachis hypogaea 1..,

K. R. Patel! and P. D. Mistry?
ABSTRACT

gffect of rainfall distribution on groundnut ecr 5
concept of “Useful Rain” which was determj op was studied by employing the
. ined on daily basis. Reported yield £
!foundn“t in Rajkot, Keshod, Mahuwa, Bhavnagar and Jamna : ported yield for
gion Was found linearly related with useful rain. The correlatigo:r - :“.""Shff# Re-
ween reported and estimated yield for above places was found i{: l:mt ¥ E).et-
0.715, 0.666 and 0.849, respectively. The relationship was highly signifi “}-69? 0.557,
places except Keshod where it was only significant. The use of u:ef;j r:“ino'.:amt or all
meter in rainfall crop yield relationship is observed to be better than tota;sra?rfara-

INTRODUCTION

In India, the area under ground-
qut cultivation is reported to be about
69.0 lakh hectares with an average
yield of 840 kg/ha and thus accounts
for about 379 of world average area
and 33% of world production (Ano-
nymous, 1975). In Gujarat alone this
crop is sown in 19.82 lakh hectares of
which approximately 85% is covered
in Saurashtra region mainly in Juna-
gadh, Jamnagar, Rajkot, Bhavnagar and
Amreli districts and produces on an
average 785 kg/ha (Anonymous, 1974).
The success of any Kharif crop depends
on amount of rainfall and frequency
of rain days with effective rainfall in
respect of the availability of water 1O
the plant during the crop growing
scason, It becomes even more impor-
tant for groundnut cultivation 1n areas
with  untimely and scarce rainfall.
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Singagi (1964) carried out a study to

know the effect of rainfall distribution
on the yield of groundnut in Raichur

tract of Mysore State and summerised
that well distributed rainfall ranging
from 575 mm to 625 mm appeared to
be quite sufficient to get good yield of
wheat crop at crop weather observa-
tories located at Parbhani, Niphad,
Powerkhera, Dharwar and Jalgaon
where the crop is entirely rainfed. They
concluded that, about 75% of the total
variation in yield could be accounted
for by the rainfall distribution constant.

Joshi and Kabaria (1973) carried out the

study and observed that only once in
three years, the distribution of rainfall
was favourable for the bunch variety
of groundnut in Saurashtra region.

In view of varying rainfall with
respect of amount. time and space, an
attempt was made to assertain uSc‘h..l'l
rainfall for groundnut cultivation  1n
Saurashtra region.
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MATERIALS AND METHODS

The geographical situation

Location

' ons o study are give
of various stations under study g

in (Table 1).
TABLE 1

Location of various stations under st:dy
of groundnut growing area (Saurashtra
Region'.

District

Sr. Station Latitude Longitude
.\'l“-

I Rajkot  Rajkot  22°18'N 70°47'F,
2. Keshod Junagadh 21°.18'N 700.15!]3
3. Mahuwa Bhavnagar 21°.05'N 710.4?’13
4. Bhavnagar Bhavnagar 21°.45°'N 720.12-E
5. Jamnagar Jamnagar 22°.29°N  70°.04'E

TABLE 2

)

Source and Period of data;

Daily temperature  data
period 1960-61 to 1974-75 were collec.
ted from the India Mrtlr:rr;lr,g].«;;,l De.
partment, Poona and Meterologic S
tion (Air Port), Ahmedabad. The flaily
rainfall and crop yield data were ob-
tained from the office of the Director
Agricultuer, Gujarat State, Ahmedahy
The data on soil physical characterisgc
(Table 2) utilized in this study were
taken from the record of different trial
-cum-demonstration farms situated j
respective districts,

the

n

Soil physical characteristics data of various stations under study.

Depthof — Depth of water at field capacity (FC) and permanent willing percentage (PWP), mm

ef fective T
fof RAFKOT KESHOD MAHUWA BHAVNAGAR FAMNAGAR
Zong, mm — == =
FC  PWp FC  PWP FC  PWP FC PWp  FC PWp
150 54.6  30.9 58.0 325 57.6  25.4 49.7  25.3 54.2 232
300 1283 729 1169 651 1134 468 101.8 54.6 1065 417
450 2026 1149 1833 97.6 1724 70.3 153.3  83.8 161.9 7715
600 2749 1569 2511 130.2  234.0 965 205.4 1123 2110 938

Useful rain:

Useful rain for the purpose of this
study was defined as the amount of
rainfzll, which charged the sojl mois-
ture «

“lorage in plant root-zone after de-
ducting he potential

: Cvapotranspira-
on loss. The rainfall in excess of field
calacity of root-zone received  during
the d

ay aftey deducting
porranspiration, was ¢
bined Joss due (o runofl
deep drainage
maining

potential  eva-
msidered as com-
. percolation and
(Lowin, 1972). The re-
amount of rainfa))

alter dedye-

tion of these combined losscs was consi-
dered as useful rain. This moisture S
stored in the root-zone of soil for subse
quent use in the dry period. In othef
words useful rain has been formulctc‘d as
RU = TP— [(TP-FC) — PE]
Where:
RU = Useful rain in mm
TP

1

Total precipuion =

received 1 10

N . yanspl

Potential evapottd :ﬂn
ration in

<o oin M
Ficld capacity 11

PL

IC
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potential Evapotranspiration:

The daily potential cvapotranspi-
ration Wwas calculated by using formula
of Thernthwaite (1948), and was ad-
wsted by multiplying with the day
Jength factor ‘I for different months of
(he monsoon season, corresponding the
latitudes of different stations to obtain
the adjusted potential evapotranspiration,

Book-keeping procedure:

In a simple book-keeping procedure,
the depth of effective root-zone (0-60
cm) for groundnut crop was considered
periodically (Table 3). The depth-
wise maximum water holding capacity
was considered at field capacity as
mentioned in (Table 2). Excess of pre-
cipitation over maximum water hold-
ing capacity (amount of water held at
field capacity in root-zone) was discar-
ded as the combined loss in runoff,
percolation and deep drainage.

TABLE 3

Root depth at different phases of bunch
groundnut crop. |

Stage of period, days Root depth,
plant growth cm
Germination

and vegetative

development 0-22 15
Flowering and

pegging 23-50 30
Full pegging

6 pod de-

""‘“-l"JiJI{H:nt 51-80 45
Maturity 81-100 60

—_—— p— SR——

Relating yield with estimated
useful rain:
estimated

The expected yields were
trend

for cach station by fitting the tr
“Quation of {he form y=a+ bx. The
4greement hetween the estimated yield
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.Tm.]. reported  yield was tested by the
correlation cocfficient ‘R’

RESULTS AND DISCUSSION
I'he useful rain varied from 106

to 582.8 mm, 103.3 to 606 mm, 220.6
to 582.8 mm, 103.3 to 538.9 mm and
97.6 to 593.1 mm at Rajkot, Keshod,
Mahuwa, Bhavnagar and Jamnagar,
respectively. The data of Mahuwa sta-
tion showed that not only the amount

of average useful rain was higher than
other stations but the lower limit of
useful rain was also high. This meant
that more amount of precipitation 1is
contributed in accumulation of soil
moisture at this station. From the re-
sults of availability of useful rain, it
can be fairly assumed that, for the
purpose of growing the groundnut, the
rainfall distribution pattern would rank
the stations in the descending order as
—Mahuwa, Bhavnagar, Keshod, Rajkot
and Jamnagar.
Relationship of useful rain with
yield:

The relationship between compu-

ted useful rain and the reported average
yield (District average) was found fairly
linear (R>0. 557) fitting a linear equa-
tion of the form Y=at+b x (Table 4).

TABLE 4

Linear equation and the values of corre-
lation coefficient (R) for different stations

under study.

Station Linear equation ‘R’ ‘R’2

Rajkot Ye=
49.95 +1.530 RU  0.696%* 0.484

Keshod Ye =
322.42+1.558 RU  0.557* 0.310

Mahuwa Ye=

(-70.35)+1.497 RU 0.715%¢ 0.511

Bhavnagar Ye =
04,14+1.286 RU
Yes=
(-71.62)42.270 RU 0.840%*

0.666F* 0.4+

Jamnagar
0.721

¥Significant at 3Y, and
YezExpected yield, kg/ha.
RU=Depth of useful rain per unit area, mn.

*Far 1Y, level
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The value of ‘R’ indicating the
closcness of fit was highly significant
for all the stations cxcept Keshod,
where it was observed only significant.
Similar findings have also been report-
ed by the other research workers. Gango-
padhyaya and Sarkar (1970) conclud-
ed that about 75 per cent of the total
variation in vyield could be account-
ed for the rainfall distribution constant.
Lewin (1972) estimated soil moisture
fiom the total rainfall by considering
the water losses in the same way as
considered in this study and observed
that the decrease in the soil moisture

TABLE 5

GAU RES. ] 1982. . (2}
below the critically chosen leve] (
on a day during the growth i
duced the yield by one-half
cent of the potential yicld.

and Staple (1965) have ShOWrIfahtine
rainfall distribution during the Seas;t
gave better estimation of vyield than
equation using total seasonal l‘ainfaﬁ
only. Joshi and Radder (1975) in ,
field experiment observed very |,
yield of groundnut mainly due tq '
duction in the total amount of precipi.
tation as well as long dry spell in the
month of September coinciding with the
peak period of pod development.

10qd re.
Of a per

Total and estimated useful rainfall of the season for the various stations under study

during 1960-61 to 1974-75, mm,

Year

Rajkot Keshod Mahuwa Bhavnagar Jamnagar
Total  Useful Total  Useful Total  Useful Total Useful Total Usful
rain rain rain rain rain rain rain rain rain rain
1960-61 523.0 312.6 525.0 347.7 413.3 393.5 4922.0 281.1 296.1 2078
1961-62 742.6  480.8 1233.0 606.0 672.9 582.8 4557 399.8 952.4 593.1
1962-63 339.7 299.9 7424 456.0 532.1 366.1 349.2 276.6 2754 2513
1963-64 470.5 381.0 624.6 3844 584.1 410.4 601.4 409.7 2213 2069
1964-65 751.8  401.2 e — 6824 550.6 4940 313.7 5639 3214
1965-66 450.8  273.4 5154 351.3 441.6 372.3 394.1 377.6 3043 2639
1966-67 4355 373.0 5185 3395 274.3 220.6 5162 3947 260.6 240
i?m-sa 426.8  307.0 816.4 490.9 521.5 398.9 558.9 498.5 727.3 3227
A 8
iji :J 589.4  308.3 574.8 246.1 446.3 300.0 719.5 2547 93745 2082
969-70 306. . 20
s 06.1  256.3 649.5 308.7 618.9 409.1 455.6 342.4 280.6 193.9
o 11498 503.5 7845 4786 8715 564.9 13710 5389 7132 HI*
- 533.0  366. 3194
197273 20 3666 889.9 4029 8022 5515 5277 3957 6949 P
342.3  167.0  483.1 1303 ; . 9996 1122
197374 . 307.2  262.4 191.9 1413 2290
" 3195 2917 8003 9765 ¢ . 4.6 4937
ik e S 2765 6376 438.6  808.0 4315 4940
106.0 1060 3300 3380 966 05 I
S — 338.0  266.8 2577 106.0 106.0 10 28290
A 99, 86 678.24 368.41 538.18 405.29 339.48 339.48 433.28 3

i 3

R — e



l’.‘\'l'l‘:l‘& MISTRY: ESTIMATION O
rhe results obtained in (hig study
i ‘._nnt,'-nst o those  obtained by
'lmshi and Kabaria (1973), who found
(hat ﬂ*‘“'“ﬁ" tl-u‘, total rainfall nor (he
Jumber ul' rainy tl;}ys had any rela-
;onship with the }mtl(l of groundnut,
However, they mentioned that only once
. three years, the distribution of rain-
all was favourable for the bunch ground-
qut in Saurashtra region. It is in-
conceivable for the rainfed crop like
groundnut  to accept that the rainfall
pas no relation with yield. What is
more important 1s consideration of rain-
pll in terms of the apporpriate para-
meter contributing the effective rainfall
for the purposc of the crop perfor-

mance.

Though correlation coefficient  is
satistically significant under the Null
hypothesis R = O, the regression equa-
ion fitted explained the total variation
of only 48.4, 31.0, 51.1, 44.4 and 72.1
per cent for Rajkot, Keshod, Mahuwa,
Bhavnagar and Jamnagar, respective-
ly. Eventhough in comparision  with
the conventional parameters like total
rainfall and the number of rainy
days, the useful rain parameter Wwas
observed to be better in rainfall-crop-
yield relationship than the total rain.
The reason for the better behaviour of
the parameter ‘useful rain’ lies in the
fact that it is based on consideration
of Soil Physical Parameters concerned
with the soil moisture available fqr
plant growth. Hence careful analysis
of temporal distribution of rainfall, pre-
ferably on a daily basis, was ess?ntlal
for realistic assessment of soil mOIStUIe
accumulation,

]II I‘ '1 L]
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