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Effect of soil moisture stress on growth
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AHSTRACT . Based e n weekly dat a fo r 4 years ( 1986-1989) at Bella ry, so il moistu re ba lance for ra bi
sorghum has bee n worked out for both irrigated an d non -irr igated co nditio ns. These so il moistu re valu es
have been used to identify per iods of water su ess whic h the. cro p expc nenced. d unng the grow th cycle. T he
extent of yield reduct ion due to the st ress was then eva luated ~ro':1 the ac tual ~0I1 water contc~1t a nd tota l uvar­
lublc water extent and discussed . The rat io of cvapotransrurano n to potential cvapotrnnsprranon a nd water
requ irement of the crop has also been wor ked out 10 ilS~S thc st,rc.."Ss, situation of the crop du ring: its growing
perio d. This ratio has been fou nd to be relat ed to mois ture availa bility at the root Zone.

Kc) werd s-c-Moisrure stress . Evapotranspiration , Crop coe fficient, Mo ist ure ava ilab ility.

I, Introduction

It is no w wide ly recognised i hat the pla nt grow th b
ad verse ly a ffec ted as soon a ') the soil mois ture stre ..."
increa ses bey o nd a certain limit , lo ng before the wiltin~

point is reached. For most of the dryla nd crops. max i­
mum yields arc genera lly dependent on th e so il moisturc
between the limit-, o f field capacity and some cri tical
range of soi l moist ure which is higher than wilting point.
This cri tica l ra nge depend, on the type of crop a nd it>
stage of development, on the soil characterist ics and on
the environ mental co nd itions under which the crop 10,

grown. Ce rtain pla nt s arc ca pable of deplet ing wa te r
from the soi l to much drier leve ls th an the wilti ng point
(Sla tyer 1958 ). T he moi sture absorbed a t leve ls below
wilting po int b not effective in maintaini ng vege tat ive
gr owth and affec ts t he yield and q uali ty of th e gra in
(Kozlowski 1964). There fo re . in considering t heamo unt
of water a va ilab le to d ry la nd cro p', th e wilti ng point i,
o f little signi fica nce as Ihe lo wer limi t of soi l mo isture.
The lo west lim it of moisture avai lability de pends On the
species invo lved and o n th e preva iling wea the r co udi ­
t ion s,

On e o f the a d va ntages o r the soil mo isture bal an ce
is th at it helps to estimate the exlent to which the water
need o f a cro p is met at a ny stage o f its deve lopment a nd
gro wth . Recent soil moisture and evapotranspiratio n
stud ies ha ve confi rmed th e U...cful ness of wa ter ba la nce

techniques. Determination of the ba la nce between the
amount of moisture e nteri ng the sys tem a nd qu antity
th at leav es it a t a given time and locatio n helps to identi fy
perio ds when it co uld expe rience st ress .

In the present -tudy, wa ter "i t rc\~ period s have been
ident ified from the water ba la nce technique. T he
moistu re stress t hus iden tified has been used 10
estima te yie ld reductio n du e 10 stress.

2. Date and anlll) '\i..

T he study pertains to Boila ry (15 ' 09 ' N, 76' 51' E)
loca ted at an elevat ion of 480 met re!'. amsl in Deccan
platea u. Sorghu m was gro wn in the experimenta l field
a t the sta tio n d uri ng the rab i season fo r co nsecutive four
year> ( 1986- 1989) mainly as a dryland cro p. Weat her
data fro m t he agromctco rologica l o bservato ry a nd th e
soil characteristics of th e sta tion ha ve been ut ilised 10
find o ut moist ure ba lance para meters d uring the gro wing
period . Fro m the dai ly observat io ns. weekl y to ta ls of
various agro meteoro lcgical pa rameters were wo rked
o ul from t he da te of sowing 10 harvest. Aro und Bcl lary,
soi l is mostl y clayey. hav ing dark brown co lo ur with a
field ca paci ty an d wilti ng poi nt o f 45 . 5 a nd 27 .0 %
respe ct ively. During a ll th e fou r c ro p seasons unde r
st udy, the same vari et y SPV-86 was gro wn in t he fa rm .

T he cvupotr a nvpirat io n observatio ns were o bta ined
from a gravime t ric lysimcte r. Th e lysimc ter co nsists of
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