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Soil moisture balance and it s application to yield

monitoring of rainfed pad dy at Raipur
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An"TR..\ CT. me study presents a technique for computi ng soil moisture balance of paddy crop based on
10 yean data (rom 1977·l9K8 except 1984 and 19R7. from ugrc mereorologlcal observatory, Raipur , Values
of different components or the moisture balance have been determined and discussed. The stress values have
been used to estimate possible yield reduction by devising an ) ld d index.

The '\IUlJy revealed that water demand ('Ifthe plant i.. l:lrge,a between fillering and reproducti ve stages. DrY
mutter production appears directly relat ed 10 the con sumptive water U~. A signi ficant association is observed
betwcen the yield index and the actual rice yield.
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I . Introduction

Cro p produclion and cropping pattern in tropics
depends mainly on the water availability. in contrast to
temperate regions where temperature governs the Iype of
crop and length ofgrowing season, In view ofavailability
of abu ndant water in brief spells during monsoo n -eason,
with longer periods experiencing dry weather, it becomes
imperative to synchronise the crop growth t~ th is J:eriod.
Rice rs a staple food for millions o f peop le In India and
has been cultivated for thousands of yea rs. Yield though
moderate, widely fluctuates from year to year due to
varia tion s in the ra infall . Wa ter sho rt age is a ser ious
constra int often drastically bringing down the y ield.

Rapid progress in recent years in soil moisture and
evapotranspirat ion stud.e- has confirmed ut ility and use­
fulness of wate r balance tech nique. Water balan ce de­
pend not only on the climatic variables that regu late the
water supply to the crop. but al so on water usc by the
crop (or transp ira tion). and water evap orating ~rom the
ground surface (i.<' .• evaporation), on the physica l and
chemical characteristics of the ' oi l like, wa ter ho lding
capaci ty', the crop specie (leaf area of the crop. dis iri­
bution of stoma ta on the leaf) etc. Deter mination of the
ba lance betwee n a mount of water enteri ng the system and
the quantity that leaves it at a given time and location .

'------ - - - - - -

help to indentify per iods when a crop should be trans ,
p lant ed or when it could experience stress, In short,
a cumulative water balance method can be used in
monitori ng the crop growth and estimating tbe yie ld.

r In the present analysis, water requ irements of rainfed
paddy crop has been computed fro m water balance
technique. This has hen used to monitor crop res­
pon se to soil water avai lability and the yield.

2. nata

The st udy pertains to Ra ipur (21014' E. 81° 39'N)
loca ted at an elevat ion of 248 m in Chhatisgarh reg ion
the t raditional r ice bowl of Madhya Prade-h. Paddy is
gro wn in th is region on mostly ra infed culture during the
khar if scavon, Weather data for they-ears 1977to 19880f
ugrorretcorc tog icu' observa tory at the sta tion has been
used. Data for 1984 and 1987 was not used as it was not
found rel iable. From the daily observations weekly tot als
of th e variou s agrometcorologiral parameters " e re
worked ou t from the date of tr an splanting to harvest, The
r ire yield dat a pertains to the observatory farm at
Raipur .

The soil texture around that observatory is silt)' loam
co ntai ning 45 % silt, 30 % sand and 25 % day. The bulk
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