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Soi l moisture. leaf area index and drv matter \\'eI C

recorded !co mputed at 15 days inte rval rrom sowi ng to
harves ting, Soil moisture wa-, computed with the help of
gravimetric method up to a depth of 120 em , whereas leaf
area of plants in a unit area wa s measured with the
help of leaf area meter . Pla nt sa mples were oven dried to
obtain dry mat ter production. Cropcanopy tem pera tures
and their difference with ambient air temperature
were reco rded dailv betwee n 1300 and 1400 1ST from
40 days after sowing (DAS) up to ma turi ty with the
help of infrared thermometer. Four observations from
each plot were used to compute average canopy tempera­
ture an d its difference with ambient ai r temperature.

(iii ) Two post so wing irrigati on s at CR I and flower­
ing stag e - T, and

(;1') Four post sowing irr iga t ions at C R I. jo inti ng
flowering a nd dough stage- - T,

Pre-sowing irrigation wa~ applied to all the treatments.
and each treatment was replicated four times. Plot size
was 10 . 8 m X 6 .0 m.

Three moisture stress indices were used to explain the
crop water use variability. vi: .. canopy temperature
(T,). stres> degree d ay (SDD ) co ncept of ld so et ul,
(1977) and crop water st ress index (C WSI) of' ldso et al ,
(198 1) . Cumulative values of these indices over different
ti me period s were correlate d with grain yield, throu gh
linear regressions 10 obtai n empirical relati onships
between them. Sixteen observatio ns were used for
computation of regression equations.
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ABSTRACT. Effect of different irrigation levelson yield. dry matter production • .... arcr usc efficiency and leaf
area index were studied. Relationship o f water use under different ial irrigation was fo und to be significa nt on t hree
accumulat d stres s indices dcri..cd from canopy temperature. 1';: ., canopy temperature . stress degree days
and crop water stress index. Final grain yields .....ere signifi cantly correlated wit h the...e indices. II was
envisaged thai these indices can be exploited for crop yield pn..xlicrio n at large scale farmer'sfield for operational
applicat ions.
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Influe nce of water stress in w heat crop yield

I. Introduction

Wheat crop grown in a rid and semi-ari d regio ns gen­
erally faces water stress at o ne stage or the other due
to shortage of irr igat ion facilities. Mea suremen t of this
st ress and quant ifica tion of its effects on crop yields
can serve for better management of the limited irri­
gation resource), available and for citi mation of crop
yields in ~he light of stress faced by the crop.

It is known that plant water stress is primaril y
governed by soi l mo isture regi mes and environ men tal
parameters and has d irect bearing o n stoma tal closure.
This causes a rise in canopy temperature due to reduced
transpi ration al cooling wh ich can be detected remotely
by using infrared thermometers. Accumulation of daily
values of canopy temperatu re have been used for estima­
tion of eva pot mnspimtion or water use by the crop
(Heilman e al, 1976 an d Jackson et al. 1977).

The present study was. there fore. conducted with the
objective of formulating em pirical relationships bet ­
ween water use and cano py temperature derived stress
indices in wheat cro p. Growth and yield of whea t crop
under different moisture levels was also studied.

1. :\faterial and methods

A field experiment was conducted during rabi, 1986-87
using wheat (TriticUIIl aestivum 1..) vari ety WH-283
on the sandy loam soils at the research farm of Haryana
Agricultural University. Hisar, Four different moisture
st ress levels were crea ted by sup plying different irriga­
lions as :

(i) No post-sowing irrigat ions - Tt •

(ii) One post sowing irrigati on at crown root
initialion stage (CRI) • T••








