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Short communication

Determination of crop consumptive use and development of crop
coefficient curve for summer groundnut

R. C. TIWARI, P.K. SHARMA and ARUN SHARMA
Dept. of S0il and Water Engineering, College of Technology and Engineering,
(Maharana Pratap University of Agriculture and Technology) Udaipur- 313 001

In canal irrigation system under
command areas of southern Rajasthan,
summer groundnut crop has accupied a
good place in the eropping pattern. Ground
water recharge caused by heavy seepage
and deep percolation losses during
irrigation in Rabi season is used for growing
the crop through a network of open wells
and tube wells, It has been observed that
the groundnut production is stagnated and
depth of water applied for summer
groundnut is much higher than that is
required as per soil moisture depletion (Pal
1989, Das Gupta 1990). Further, no
research on consumptive use and crop
coefficient for summer groundnut is
available for agro-climatic conditions of
southern Rajasthan. The present study is
therefore, undertaken with a view to
determine the consumptive use and crop
coefficient at different crop development
stages and for crop life cycle,

The present study was undertaken at
Instructional Farm, College of Technology
and Engineering, (Maharana Pratap
Liniversity of Agriculture and Technology)
Udaipur, during summer season of 1998 and
1999, Udaipur is situated at 24°35" N

latitude, 73%°427 E longitude and at an
elevation of 382,17 meter above sea level,
The area is characterized by sub-humid
climate with an average annual rainfall of
642.6 mm,

Daily values of evaporation from
mesh covered pan evaporimeter for summer
seasons 1998 and 1999 were collected from
Meteorological Observatory, College of
Technology and Engineering, Udaipur.
These were transformed into reference crop
gvapotranspiration by using appropriate
values of pan coefticient {Doorenbos and
Pruitt, 1977). Three plots of the size 5.3 m
x 5.3 mwere selected, The soil was loamy
sand. The physical properties of soil for
different soil depths are given in Table |,
The field was primarily ploughed with disc
plough followed by a cultivator. Sowing of
summer groundnut {var. GG2) with a seed
rate of 80 kg kernels per hectare was done
manually on March 14, 1998 and March
15, 1999 with a row to row spacing of 30 -
em and plant to plant spacing of 10 cm.
Application of nitrogen and phosphorous
was done as per recommendation and
weeding and earthing was also done at 35
days after sowing. Irrigation was applied
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Table 1: Physical properties of experimental soil
Soil depth {em) | Sand (%) | Silt (%) | Clay (%) Bulk Field permanent
density capacity wilting point
{gm/ce) (%a) (5]
0-15 80.3 14.9 4.8 1.74 19.74 7.60
15-30 83 12,5 4.5 1.74 20.37 7.06
30-45 84.3 120 a7 1.54 20.11 796

from an open well and the discharge being
maintained at 370 liters per minutes.

Determination of crop conswmptive use

The crop (summer groundnut, var.
GG2) was sown and followed by an
irrigation of 24.0 and 27.0 mm in 1998 and
1999 respectively to bring the soil moisture
to field capacity within the seed zone to
provide proper moisture for seed
sermination. Afterwards the irrigation was
applied initially at an interval of five days
and later on at an interval of four days.
Depth of root zone has been assumed to be
15, 30 and 45 cm up to 30, 60 and 90 days
after sowing {DAS) respectively, Soil
moisture content before each irrigation was
determined by gravimetric method and
depth of irrigation was applied after
appropriate corrections for water
application losses. Final irrigation was
given on June 18, 1998 and June 20, 1999,
Consumptive use of crop for different
durations and for life cyele was determined
by evaluating soil moistur * and depletion
from various depths during the duration
(Table 2). The consumptive use for
different crop development stages are 74.6
mm for initial growth stage, 153.7 mm for

flowering and pegging stage, 293.7 mm for
pod development stage and 67.5 mm lor
ripening stage., The scasonal crop
consumptive use is 589.3 mm.

Development of crop coefficient curves

Values of erop coeflicient for different
intervals (Table 2) were determined with
help of following relationship:

Etc =Kec. ETo — A1)

where, Etciscrop consumptive use for the
duration (mm) ETo is reference crop
evapotranspiration (mm) and Ke is crop
coefficient

These K¢ values for different
durations have been plotted with respect to
time and are shown in Fig. 1. In taking the
coordinates of time for a particular Ke
values for a particular duration, the mid
point of the duration was assigned the
corresponding Ke value. Further. the entire
crop period was divided into four-crop
development stages viz., initial growth
stage (35 days), flowering and pegging
stage (25 days), pod development stage (28
days) and ripening stage (18 days). The
average Kc values for these stages are (.38,
0.86, 1.24 and 0.79 respectively. The
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Table 2: Open pan evaporation (Eo), reference crop evapotranspiration (I 1o) , crop
consumptive use (ETc), pan coefficient (Kp) and crop coefficient (Kc) lor different
durations for summer groundnut

Draation Depth of Eo Kp ETo () Aver ET¢ (o)

oot zone azge

(Cr Kc
1998 &.99 | 1998 | 1999 1998 | 199 | 1998 | 1998 | 19%
15-19 March 15 | 317 [2930| 060 | 1902 | 1758 | 034 | 0647 | (5.8
20-24 March 15 | 210|325 0358 | 1218 | 1885 | 036 | 0433 06.79
25-29 March 15 | 310 [4210] 063 | 195 | 2652 | 038 |04z 1008
I0Mer-3April 15 402 [4780] 060 | 2412 | 2868 | 033 [0796] 046
A8 Agrl 15 | 375 (4560 050 | 1875 | 2280 [ 038 [07.13] (866
0-13 April 15 | 478 [ 5470 059 | 2820 | 3227 | 041 [ 1156 13.33
14-18 Apail B | We | mX| 0% | BI6 | B% |04 [58| 27
19-23 Agril I | 485 | 5230| 056 | 2716 | 2929 | 055 | 14.94] 1611
24-28 April 0 | 453 :SS.EI‘J 055 | 49 | 3075 | 069 [17.19] 2121
29 Apr-3 May 30 | 557 |65.00] 060 | 3342 | 39.00 | 095 [31.75] 37.05
A48 May 45 sid 6130 059 | 4980 [ 3617 [ 101 [s029] 3633
9-13 May 45 720 [3810] 060 | 43.74 | 3486 | L1l [4855| 3869
14-17 May 45 66 | 4580 055 | 313 | 2519 | 120 [3736] 0
1821 My 45 | 423 | 880 o058 | 245 | 250 [ 123 [3018] 2768
22-25 May 45 88 | 550| 066 | 388 | 1683 | 130 | 5045] 2188
26-29 May 45 | 436 |4060| 063 | 3062 | 2558 | 139 [4256| 3555
30 May-2 e 45 587 | 4130 056 | 3287 | B3 | 126 [4142] 2.4
36 e 45 5190 | 4240| 065 | 3374 | 2756 | 130 [43.8 | 358
7-10 Jurie 45 | 439 |30.60| 065 | 2854 | 2574 | 122 [34.81 | 3140
H-14 hine 45 139 |3100] 073 | 2475 | 263 | 085|203 | 10
15-18 hunie 15 | B5 | 260 065 | 1528 | 1469 | 083 [1268] 1219
1928 e B | @2 @] 06 | ALB | 926 | 070 |H21] 2748
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Fig. 1: Crop coefficient curve for summer groundnut
maximum values of Ke was found to be 1.3 Water Requirements, ITrrigation and
and minimum was (.34 only. Drainage Paper No. 24, Food and

Agriculture Organization of United
Nations, Rome.
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