r

Mausam, (1989), 40, 3, 299-302

634.58 : 551.586 : 63

Climatological water requirement of groundnut (Arachis
hypogaea L.) under Nagpur agroclimatic conditions in

kharif, rabi and summer seasons

| - G, TAL AT THF AT T HOFA T A T AT T AqYG T A

S. R. GHADEKAR and V. P. PATIL
P.K. V. Agriculture College, Nagpur
(Received 3 May 1988)

FF fafa e &

AT AT A AT e % e Auifie T g ar I Ay aar @ amar 40 99F § 63 a5 F (1946-

1985) SIwEH 1 A0 F o g gy oy 2 ) qfrorns} & oar wer & et A o aavasan §7 i § fee
fam B\ T & SR HORAL A1 A snaeadAr 3= (913.69 . . ) o sitx ag s g oz fad o A
iy st 1 w7 spawTwAr 7 (43195 o, @ ) g 4 | gowd #F ahw Aaw § 97 a@ersar(s63.83 fr, )
o7 YT T WA A1 A 1 7 T | 7 S § e e Y A9 aEEear @y w6 6§17 gwar g
HIAGA-TETA T, WA F A1 1A 5 A1 wara 7ot § wererey 761 gE a aEaraar ages fagm agddn)
ABSTRACT. Water requirement of kharif, rabi and summer grown groundnut was determined following

climatological approach. Modified Penman’s model to predict evapotranspiration (ET,) was employed. Long
c]limaticodgala ofp gbuul 40 years (1946-1985) was used in computation. The results showesd that water demand
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563,83 mm of water and the demand completely met through monsoon rains.

undnut followed variations in three seasons, Water demand in summer scason was highest (913.69 mm)
han double that of rabi groundnut (431.98 mm) requiring totally irrigations. In kharif, crop required

Rabi groundnut required lowest

water and the demand was met through post monsoon rains, residual soil moisture after monsoon recharge of

soil partly and supplementary irrigations.

1. Introduction

Groundnut (Arachis hypogaea L.) is one of the most
important legume crop among all the oilseed crops.
Groundnut responds well to irrigation. As a dayneutral
plant, it can be grown in kharif, rabi or in summer
season. At Yemmiganur (Karnataka) on red sandy loam
soils, 6 to 7 irrigations were required for rabi groundnut
(Rao 1966). In Maharashtra, no irrigations were required
on heavy soilsin kharif season(Yadav 1972). A summer
sown crop required 8 irrigations applied at 100 mm pan
evaporation at Parbhani on clay loam soils (Khuspe
1975). Water stress retards the growth and also affects
the yield of the crop. The exact water need of the ground-
nut is not yet worked out under Nagpur conditions in
detail. Such knowledge is essential for various purposes,
viz., for irrigating the crop by drip system wherein the
water lost through evapotranspiration is substituted.
Therefore, a climatological approach was madeto esti-
mate water requirement of the groundnut crop under
Nagpur agroclimatic conditions on Vertisols.

2. Materials and methods

Climatic data of 40 years (1946-1985) was used to
compute potential evapotranspiration (PET) for Nagpur

station. Ghadekar et al. (1987), from comparative
studies of various climatological methods to predict
PET, have found that only modified Penman’s model
predicted reasonable and adequate PET values under
climatic conditions of the region. Therefore, modified
Penman’s equation (Doorenbos and Pruitt 1979) with
adjustment factor to compensate for the effect of day and
night weather conditions, viz., wind velocity, tempera-
ture, relative humidity and radiation, to predict the
effect of climate on reference crops, viz., groundnut eva-
potranspiration (ET;) was used as follows :

ET, = C[W.RA-(1—W). f (). (es—ed)] (1)
where,  ET,=Reference crop evapotranspiration (in
mm/day)

W =Temperature related weighing factor

R, =Net radiation expressed in mm of eva"
porable water per day

f(u) =Wind related function
(e,—eq4)=Saturation deficit (inm bar)

C= adjustment factor to compensate for the
effect of day and night conditions.
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TABLE 1

Monthly and seasonal water requirement (All figures in mm of waier) and water availability periods of groundnut
during kharif, rabi and summer seasons

ET,

ke

ETcrop

R
RSET,
R>ET,/2

kr

ETcrop
R>ET,
R>ET,/2

ke

Enrm
R:ET,
R>ET,2

Feb Mar Apr May

Kharif

117.18 - 225.37 243.0 292.64

201.30
0.95
= = 95.61

16.80 16.80 222.0
. — —95.61

47.80

0.95
166.09
376.0
—166.09
83.04

Total irrigation water required —0. Total demand is fulfilled by the rains

Rabi

Total irrigation water required=431.98

Summer

0.95
214.10

107.05

0.95
230.85

115.42

0.95
278.00

139.00

Total irrigation water required = 913.69

TABLE 1 (contd)

k(.

ETerop

R

R>ET,
R> ET;MQ

ke
ET‘CI’DD
R>ET,
R>ET,/2
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ETerop
R=ET
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138.30
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131.38
184.70
—131.38
65.85

Nov

16151 124.80
0.55 —
44.41 =
54.60 19.80

—44.41 =
22.05 =

Dec

Kharif
100.13

Demand
fulfilled
by rains

Total

Annual demand

Total irrigation water required=0, Total demand is fulfilled by the rains

0.95
153.43

0.95
118.96

76.71 59.28

Rabi
0.95
95.15

47.55

Total irrigation water required — 431.98

Summmer

Total irrigation water required — 913,69

Demand
at 12 ET,
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To accouat for the effect of crop characteristics on the
crop water requirements, the crop coefficient (k) re-
commended (Doorenbos and Pruitt 1979) to relate ET,
to crop evapotranspiration (ETcrp) through relationship
as follows was used :

ETqop = k. ET, (2)

Water requirements of the groundnut crop for kharif,
rabi and summer seasons were computed for Nagpur
station. Monthly values were portioned according to
the duration included in the growing season, con-
sidering the normal sowing and harvesting dates of the
crop in the region. The monthly values of ET, for
June and October were portioned to one half in kharif
as the crop is sown by mid-June and harvested by mid-
October. For the rabi crop (sowing in the beginning
of October and harvesting by January end) full monthly
values of ET, were used. In summer, the crop is
sown in the beginning of February and harvested by
mid-June, therefore one half value for June and full
values of ET, for February, March, April and May
were used.

3. Resulis and discussion

The water requirement of the crop is the loss of
water through evapotranspiration and is mainly a
function of climatic factors such as air temperature, solar
radiation, relative humidity, wind velocity, saturation
deficit etc. Monthly water requirement of the groundnut
crop from modified Penman's equation (ETp) was
computed and then taking into account the crop
characteristics and the growth stage of the crop,
the net water requirement of the groundnut crop
(ETyop) was calculated using adequate values of crop
coefficients (k.) (Table 1). From the table itis observed
that the crop required different amounts of water
according to its growth stage and season of cultiva-
tion. Raman and Murthi (1971) have shown that the
crop can utilise soil moisture when R = ET, or
R> L ET, but when rainfall R << ET, /4 or ET,/S the
crop experiences water stress and the growthand yield,
both are affected. Therefore, while computing annual
water requirement, the ET..pvalues during the water
availability periods (viz., R = ET, or ETy/2) were
subtracted.

Normally most of the plants grow successfully and
utilize water from the soil at 50 per cent and above
available soil moisture. The maximum demand (daily
or seasonal ) always equals to the potential evapotranspi-
ration (ET,) which is utilised through soil moisture.
If the soil is charged through rains or irrigation
water to the extent, so that all the water evapotra-
nspired is totally substituted, the condition for
this amounts to R = ET, marking 100 per cent
available soil moisture. Based on this, the regimes :
(i) R = ET, , (i) R = ET,2, (i) R = ETy4 and
(iv) R = ET,/8 are designated as humid (H), moist (M),
moderately dry (MD) and dry (D) respectively and
presumably correspond to the soil moisture regimes
with 100, 50, 25 and 12.5 per cent available soil moisture
approximately under no ground storage charge condition
to meet the actual evapotranspiration. During humid and

moist periods, there is no moisture stress but when
rainfall is between ET;/2 and ETy/4 the plants begin to
su ffer from drought and when it is below ET,/4, they
are severely affected by water stress and their growth
is also retarded as theavailable soil moisture falls below
(50 per cent level) the optimum level (Thornthwaite
and Mather 1955).

It is observed from Table | that the water require-
ment of the groundnut crop in kharif and summer
seasons is 563.83 mm and 913.69 mm respectively.
Ghadekar [1987(b), 1987 (c), 1988] considered the climatic
adaptation of groundnut during winter and from the
extensive climatic data of the region and the meteorologi-
cal equivalents of the crop has shown that groundnut in
rabi reason in Vidarbha can be successfully grown.
The water requirement of groundnut in rabi season stood
to the value of 431.98 mm only. In summer season the
crop required almost the double amount of water
(913.69 ) than in rabi season (431.98). In kharif season,
all the required quantity of water is supplied through the
rains as R=ET, or ET,/2. Butin rabi and summer
R < (1/2)ET, falling available soil moisture below 50
per cent and therefore, irrigations are needed. In winter
or rabi season (October-January) due to low temperature,
moderate humidity and calm conditions, the ET, or
monthly consumptive use was much smaller than in
summer but as there was no sufficient rainfall, irrigations
were needed to meet the crop requirement. Under
advective conditions of summer (Feb-Mar) with hot,
dry and windy weather the ET; values shoot up and
thgrefore, frequent irrigations are required. In kharif o;
rainy season irrigations were not needed. For successful
growth and effective uilization of water from the soil
the available soil moisture must be at least at S0 pen:
cent level which correspond approximately to ET,/2
level forming optimum limit. Therefore, the water
requirement computed at ETy/2 level is optimum:
the values for kharif, rabi and summer seasons bciné
281.91, 215.76 and 456.84 mm respectively.

There is meagre information of water requirement of
the groundnut based on climatological approach.
Groundnut responded well when irrigated at 75 mm
[(PE in summer seanson (Anonymous 1[983)]. Yadav
(1975) reported that rabi groundnut requires 670 mm of
water. Sainy et al. (1973) reported from their experiment
at Ludhiana that the crop in kharif season requires
about 300 mm of water. Lenka and Misra (1973)
reported that rabi groundnut required 690 mm of water
at Chakuli (Orissa). Rao (1966) reported that the spring
groundnut requires 300-350 mm of water. Ali et al.
(1974) reported that the rabi grcundnut required 500
to 700 mm of water at Bhavanisagar. At Hissar (Hary-
ana).Smgh et al. (1968) reported that a crop sown in
_khgnf_ season after presowing irrigation required four
irrigations.

Our studies clearly showed that the climatological
water requirement of the groundnut in Nagpur region
for kharif, rabi and summer seasons is 563.83 mm
431.98 mm and 9.13.69 mm respectively. The wate;‘
rcquire_:ment in rabi season is quite in agreement with
the Ali et al. (1974) and slightly greater than that of Rao
(1966) 350 mm. In kharif, irrigations were not required,
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