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EVALUATION OF WATER REQUIREMENT OF RICE USING SOLI
& WEATHER PARAMETERS®

f. K. SAHU ARD B. AMJANEYULU* |

An oltempt was mad: ot Salkuti (W.B) to evaluate the water roquirament of rloe
grown in winter (boro) season. It was found that during the boro season the wator
‘tequiremant of tice was 749,20 mm, of which G11.40 mm wos evapolrenaplration ond

rest 13780 mm was parcelation

it was found that the crop eosfliciant was linearlv

relatod to the days after trensplanting, Il was alsa lound that the deep percolation can

be prodictad to a reasonably wood accuracy using the depth of saturated Wat;sr from
baloa ground lavel as suggesred by Donial Dicker (1363,

The total water requirament of
fice consists of mainly evapotrans-
piration on porcolation” The ovapo-
transpiralion e¢an be estimated either by

emairizal formula using saveral meteo-

rological factors or fram the known
pvaporation rate by using a suirable
crop coe‘ficient. The percolation can
ba measured either by single cylinde;
infiltrometer, deeply inserted in the soil
or by using tha physical properties ol
goil. A thaoretical method for estima-
ting the depth of water required tor
suzcessful growth of Irica crop s
presentad in this paper.

The boro rice demands lsrge quan
tity of water due to excessive evapora
tion rate. Dus to abundance of solar
energy’ high yislding variety planted
during the winter gives betler yield
than those planted in rainy seasan.
\Water table starts falling rapidly once

the rainy season is over, thereforse,
water raquirement of rice should be
evaluated in advance to have realistics
planning of water rescurces to put
maximum area under cultivation.

MATERIAL AND METHODS :

Evapotrantpitation and percolation
in rice fields were measured by '‘Druw

~Culture Technique® as suggested by

Dastane (1967). Rainfall and evapura
tion were measured with the help ol &
non recording 1ype of raingauge and
U. S. W. B. class A pan evapotimeler
respectively, installed near the Drum
Culture Experiment. The Ssket-4, a
high yielding rico variely was planted
in tha drums. The crop coslficient

" values were worked out as proposed

by Hargreaves (1963) and presented in

Tabla 1 Tha crop coeflicient values

were then correlated with the days after
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transplanting (Tabls 2).The percolation
loss in rice fields was predicted using
ths physical properties ol soil as
- suggested by Danial-Dicker (1963).
Accordingly, Total depth of percolation
of water = n | —(1)

whare n s the drainable porosity of soil

| is tho depth of saturated water front
balow the ground lavel at time t from
the start of irrigation | is calculated by
the following formula by trial and arror.
(1 +C) K.t

=+ —

C .n

| = Cln —fZ)

whera C is the constant depth of
water at tha soil surface K is the
saturated hydraulic conductivity of
soil and t.is the time,

Tho physical properties of soll
such as bulk density, saturation
parcentage and fisld capacity were
daeterminod to find out the
drainable porosity of soil (Table 3).
The undisturbed soil samples were
* also tested for the saturated hydraulic
conductivity, Tha constant depth of
50 cm of water was maintained
throughout the growth period of 86
days.

RESULTS AND DISCUSION

The crop coelficiant varies with
the stage ol crop growth.. Under
gertain agroclimatic conditions, the
crop coafficient, is more or
constant for a particular growth stage.
It was found that tha linear relation
ghip exists bostwsen crop cosfficient
and days slapsed after transplanting.
Upto the milky stage (55 days after

less -
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transplanting) the crop cnuﬂiclilml'
increases linoarly whilo afterwards It
decreases linearly upto the harvesting |
stage. Al the 1time of harvess,
ting and at the time of planlinnl
the crop coefficient is nearly about
1.0, At milky stage (55 days after
transplanting) the crop coailj:i:nt _
was found to be maximum |.e. 1.B.
Linear regreszion equations were
workad out, (Table 2) to predict crop
coefficient at eny particular stage
Predicting Percolation Loss in Rice
Fiolds :

The saturated hydraulic conductl-
vity of goil, K = 1.59 mm/day
Growth period t = EG days
Constant depth ol water maintained
in tice fislds, C = 50 mm
Drainable porosity of soil,

n = 009
On putting these values in equation (2)
| + 60 169
| = 60 In + Xee
50 0.091
On solving, | = 1680 mm
Therefore, total percolation
=nj
= 0.091 X 1680
= 162,86 mm

This predicted percolation value
Is reasonably close to the percolation
observed lrom the drum
technique, i e 137.78 mm.

These results suggest thet the
water requirement of rice in a parti-
cular region could be evaluated in
advance, alter developing the necessary
regressions such es shown in Table 2

culture
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using weather parameters viz evapora-
tton und with- the hslp ot equations
(1) 'and (2) ‘using the physical
sarameters of soil.

~ The authors are thankful to the
Agril. Engg Deptt. snd W, M. A. P,
ichemas, Indian Institute of Technology.
haragpur  ('W.B.) 1or providing
ihysical facilities and to Ford Found
tion for providing the financial
upport during the study period. This
vork forms a part of the M, Tech
hasis. of the first author,
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Table e : Evaporation. Evapotranspiration and Evopotransplration Combined with percolatlen data
(mm) of rice fiellss.

Dato of tteneplanting ; 1/2/ 1980 Crop ; Rice
Date of harvesting  : 26/4/1980 Varety : Saket-4
criod ~ kvapotranspiration Lvapolrans piration - tvaporation Crop Cosllicient
' percolation

ab, 1-5 11.88 . 17.77 11,48 103
e, 6-10 14,25 21.81 13.26 .07
sb, 11-15 13.78 20.42 1229 1.2
ep, 16-20 15.80 24,90 13.64 115
8d, 21-25 iz 3162 17,71 1.28
ab 26-Mar 1 31,22 40.58 24,73 1 26
Aar, 2-6 ’ 23.08 30.93 17.52 1,32
nar, 7-11 18 98 27.67 12,70 1.28
tar 12-16 34.34 a2 49 24,38 1.4
far. 17-21 42,44 50 58 29,24 145
finr, 22-26 47.54 87.37 31.98 148
tar, 21-31 42,10 51.87 25.61 1.47
pr. 1-5 38.39 4619 27 88 1.38
pr: 810 GE 53 6561 45.186 1.30
pr. 1N-16 85,186 01.88 44 64 1.23
pr. 16-20° 66,12 74,02 57,39 1.18
pr., 21-20" 15 84 92 771 5% 098
Dral G611 40 749,20 441,20
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Table 2 : Eunctienal relationsoip between crep cocfficlent (Y) and days after franzplenting
(X} of bore rice”

Growth stags Days sl Correlation Linent - ragression
transplanting Coslliciont Eaquation

Trensplanting 1o milky atsge 1-56 0.68 100Y==08 E75 +0.838X

Milky stage to harvesting srage: E6-86 0,98 106Y=+242 324~ 823X

Tobla 3 ; Determination ol dralnable poroslty of soil In rice lelds,

Dopth  Bulk density gmfce  Field Eanul.:l_t'.r %  Soturation percentege  Oralnable poroeiny”)

0-10 1.39 28T alae oog
10-20 1.40 ' 24 85 32,07 10,00
20-30 141 21,33 3451 10.00
30-40 137 22.93 29 B9 .14
40-60 1.29 2676 a3.11 g B5
GO-60 143 24,50 Jan 844

0-10 1.43 2489 34.90 8,61
10-20 1.41 2343 28,96 1.79
20.30 1.39 32,14 3B 4B £.80
30-40 1.46 av,22 87 31 i ke
40-50 - 1.44 28,84 36.47 q 5o
E0-60 146 30.43 36.80 B.58

0-10 1.41 24 78 .20 904
10-20 1,38 28.87 34.87 §.09

30-40 1.40 25,91 2159 938
40-50 1.43 : 2624 33,69 . 10 84
B0-50 138 29 85 3636 841

©n an sverage drainable porosity of soil in rice tields upto B9 cm sopth=5.10 /¥
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