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ABSTRACT

Far the crops generally grown in the middle Gujaral (india) region, crop coefficients (Ke) for
the different phenological phases were determined by computing the ratio of actual evapotranspiration
(AET) fram gravimetric lysimeter and pan evaporation (EP) from the standard USWB class -A pan
evaporimeter. The Ke values for the whale crop growing season for the crops like tubacco, cattan,
groundnut, wheat, maize mustard, pigeonpea, bajra, cumin and greengram were 1.05, 1.15, 1.01,
1.35, 1.26, 0.79, 1.25, (.54, 0.85 and 0.71, respectively, The panicular phenophases of thess crops
having higher Ke values were identified as the critical stages for the water requirerent of the crops,
They are for tobacco: active growth stage(1.44), cotton: flowering 1o boll formation stage (1.64),
groundnut: pegging stage (1.14), wheat: milking stage (1.21),maize: silking to dough stage [1.14],
mustard: flowering to pod development stage (1.27), pigeonpea: flower bud initiation to 50% flowering
11.78), ‘bajra; panicle to flag leaf stage (0.92), cumin: 50% flowering 1o 50% seed formation stage {1.6)

and greengram: 50% flowering o 50% poddig (1.36), respectively,
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Efficient water management iskey to
success in augmenting crop production. In-
creasing the irrigation water use efficiency
necessitates improved irrigation scheduling
techniques based on integrated effect of cli-
mate, sml, crop characteristics. Shekh et al.
(1995) observed that evapotranspiration esti-
mated by pan-cvaporation method gave higher
correlation with actual evapotranspiration de-
termined through gravimetric lysimeters in
groundnut. In the present study an attempt was
made to determine the crop coefficient (Kc)
values of different crops which have uitility in
computation of water requirement of crops for
irrigation scheduling,

MATERIALS AND METHODS

Lysimetirc data generated for differ-
ent crops through two weighing type of lysim-

etersinstalled by India Meteorological Depart-
ment at Anand (Latitude 22° 353° N ; longitde
72%55'E), Gujarat state have been used, The
details regarding date of sowing and harvest-
ing of crops are presented in Table 1. The
SAme Crop specics were sown in both the lysim-
eters and averaged. Fertilizer application and
plant protection measures were taken as per
the recommended agronomic practices. The
crops groundnut, maize, pigeonpea were
grown under rainfed condition. Tobacco and
cotton were grown under rainfed condition but
with supplementary irrigation at the later
growth stages. Mustard, summer bajra, cumin
and mungbean crops were grown under irri-
gated conditions. Data on daily pan evapora-
tion were also recorded from USWB class-A
mesh covered pan evaporimeter installed in
the meteorological observatory adjascent to
the lysimeters, Crop coefficients (Kc) were
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Table 1 : Detauls of crops grown in Ivsimeters
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SMe  Crap Wariety Date of Date of
sowing harvest

I, Tobacco Anand-119 07-09-79 18-02-80)
" L 20-08-80 246401-81
! i 18-08-81 23-01-82
! Cotton H-6 27-07-82 26-12-83
! ! 27-06-83 14-12-84
" ! Al-a-84 D2-03-85
3. Groundnut JL-24 20-16-86 18-10-86
" ) 03-07-87 12-11-87
by At O7-07-88 19-11-8%
4 Wheat Sonalika 20-11-77 06-04-78
£ o 23-11-78 {5-014-79
5. Maize Gangy 8-2 11-07-84 L1-10-84
2 * O7-07-00) L= 10-80
" ¢ 27-07-81 (13-7-41
&, Mustard Marmmna F-9 a-11-90 N7-03-41
" " 26-11-41 240392
T, Pigeonpea GT-100 07-07-92 18-12-92
" x 29-06-93 14-12-93
5 " 30-0G-04 15-12-94
8 Bajra GHE-30 25-02-94 20-05-94
f " 04-02-95 11-05-93
9. Cumin GC-1 1-11-95 IR-02:90
b M 10-11-96 03-03-97
10, Greengram GG-2 (05-012-05 21-15-95
" " [5-02-96 10-05-96
2 N 20-03-97 23-(15-97
& ¥ 04-03-95 13-005-98

determined by taking the ratio of actual evapo-
transpiration (AET) to pan evaporation (EP)
throughout the crop growing season. Air tem-
perature and relative humidity were also re-
corded simultaneously,

RESULTS AND DISCUSSION

Results on the seasonal crop coeffi-
cient (Ke) values and crop duartion (davs) of
different crops (Table 2) indicate that the Kc
valoes of most of the crops have crossed the

unit value (>1.0) during vegetative stages ex-
cept in case of mustard, bajraand cumin crops.
The long duration crops like cotton, pigeonpea
and tobacco which were raised in the dharif
season and continued upto winter season had
experienced both humid and drv weather con-
ditions, Respective seasonal cumulated ac-
tual evaportranspiration (AET) and corre-
sponding pan evaporation (EP) values, mean
air temperature and mean relative himmidity are
presented in Table 3. The AET values for the
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Table 2 : Seasonal crop coefficienis

CHALUDHARIET Al

[Vol 1, Me: 2

Mame of crop

crop co¢lficient  crop duration

(Ke) (days)
Tobacco 1.05 16
Cotton .15 225
Groundnut 1.01 Y25
Wheat 1.35 130
Maize 126 95
tustard 0.79 11%
Pigeonpen 1.25 167
Bamra 054 94
Cumin (.85 110
Greengram 071 78

Table 3 : Secasonal total evapotranspiration, evaperation and mean air temperature and rela-

tive humidity

Crop Actul pan Mean Mean relutive

evapolranspiration evaperation airtemp. humidity

{rim) {mm) i"C) (%)
Tobacco 667 632 2406 65
Cotton [0 hGE 26.5 0
Groundnut 635 595 28.0- 72
Wheat 06 515 219 52
Maize 473 374 182 74
Mustard 363 437 211 33
Pigeonpea 819 634 7.1 69
Bajra 342 632 8.4 48
Cumin 363 425 224 37
Greengram 99 565 29.0 0

total crop growing seasons of the crops ranged
from 342 mm for bajra to 1000 mm for cot-
ton. Pan evaporation ranged from 374 mm for
maize to 864 mm for cotton crop, The AET
villues of many of these crops were found 1o
be very close 1o the seasonal water require-
ments of major crops of Gujarat region as de-
termined by Sahu and Sastrv (1993). The com-
parative low values of AET than EP for the
crops like mustard, cumin and summer bajra
might be due to low mean air temperature dur-

ing winter season, low leaf area and moderate
to severe dew deposition on crop canopy dur-
ing major life span of cumin crop. Reduction
in AET rate of bajra crop towards the later
part of crop growth may be attributed to leaf
and root sencscence and also 1o increased re-
sistance to water transport inside the leaf be-
causeof ageing (Rathore, 1986). In the present
study it was observed that the AET of the
Kharif crops like tobacco, cotton, pigeonpea
etc. were highly influenced by the seasonal
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Table 4 : Phenophase-wise crop coeffcient Figeonpea
(Kc) of different crops Emergence to emergence of
first trifoliate ' 0.71

Phenological stages

Crop coefficient (Kc)

Tobaceo

Establishment 0.92 Emergence of primary branches to
Active growth 1.44 Emergence of secondary branches (.93
Topping 1.39 emergence of secondary branches to
Spangle development (.69 Flower bud initiation l.52
Citton Flower bud initiation to 50% flowerng 1,76
\iscarie ne1 j{}:ﬁ ﬂow_{::ing to 50% podding . 1.50
Figweririz snil ol foriiation 164 30% podding to plrysiological maturity 1.41
Picking 1.27 Bajra
Maturaty 0.71 Emergence 0.54
Cisimidinat Til'er initiation .40
] Fanicle initiation .64
Eme;gcncc 1o flowering "I.Gif Flag leaf stage {192
Pegging 1'1:: Booting stage 062
Pod development 9.8 Half bloom stage 047
Physiological maturity 0.55 Milking stage 060
Wheat Physiological maturity 0.75.
Coown root imtiation .81 Cramin
-illering to jointing L.07 Emergence establishment 0.40
F[?“T: gt lisadng 0:% Initial vegetative 0,50
Milking 121 50% vegetative 0,68
Dough _ 1.1% Initial flowering 1.07
Physiclogical maturity .84 50% flowering 1.41
Muize Initial seed formation 1.47
Emergence to end of sixth leaf 0.71 SU%W Il‘crrmauun_ .60
Tassel emergence 0.82 Physiclogical maturity 0,73
Silk emergence 1.07 Greengram
Dough stage _ 1.14 Sowing to emergence 0.66
Physiological maturity 1.03 Emergence to first trifoliate 0.73
Mustard First tnfoliate to Nower bud inination  0.6]
Vegetative phase 0.64 Flower bud i1.1i[ialiun o 50%% flowering 0.73
Flowering 118 50% flowering to 30% podding 1.36
Pod development - 127 0% podding to do_ugh stage (.72
Physiological maturity 0.54 Dough stage to Physiological matunty .43

Emergence of fiwst trifoliate 1o
emergence of primary branches 0,73
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weather changes (Table 2 3) as compared to
their crop duration. The particu’ar pheno
phases of crops having higher values of Kc
{Table 4) were identified as the critical stages
Tor thier water requitement. The Ke values for
such critical stages are ; tobacco- active growth
stage (1.44) | cotton - Mowering and boll for-
mation (1.64), groundnut - pegging (1.15).
wheal - milking (1.21), maize - silk to dough
stage (1.14), mustard - flowering to pod de-
velopment (1.27), pigeonpea - flower bud ini-
tiation to 50% flowering (1.76),bajra -panicle
toflag leaf stage (0.92) and cumin - 50% Qow-
ering to 30% seed formation stage (1,60, re-
spectively, Similar results were reporied in
maize crop (Patel ef al, 1994 © Ganeshan
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