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Abstract

The interactive effect of water stress and nitrogen on yie
were investigated. The objective of present study is to eva
drought stress on the growth and yield of these wheat varie
of water stress in plots and water stré
stress and urea fertilizer have highly signi
at high nitrogen level {98 gm/plot). Nitro
strass. -

ficant response. The

Introduction

One third of wheat cultivation is on rainfed area where the
crop often suffers from severe moisture stress. Much of the
remaining area which is canal irrigated also encounters
draught especially critical stages of plant tike tiltering and
grain filling, thus reducing the national yield {Anonymous,
1991). According to Yaidav (1 991) increasing water supply
fram 0.4-0.8 {iw cpe) increased yield from 2.97 to 3.8 tons
ha .

Due to wat
elongation of internodes and also redu
of plants {Aspinall et al., 19647,
Drought alse hastens the leat arsa senescence and in
general the more severe the stress the greater the reduction
in leaf area. Most stress treatments have also resulted n
and shoot ratios than found in well watered
ctions (Dwyer and

ar stress stem length reduces by inhibiting the
cing tillering capacity

lower oot
controls as well as significant yield redu
Stewart, 1987},

Lahiri {1976) has reported that under sporadic drought
conditions the application of nitrogenous fertilizer urea has
beneficial effects on plant growth. Majar ef al. {1988)
suggested that number of spikes, number of grains/spike
and grain weight increased with increased nitrogen and
water supply.

Arnon (1975) suggested that under conditions of limited
soil moisture nutrient deficiency may have adverse effects
on plants. Fertilizer often induced increase in water use
during the early vegetative period. Several researchers have
reported that moisture stress at any growth stage reduces
crop yield (Sarwar er al., 1991; Hussain et af., 1992).

Materials and Methods

The experiment was conducted in the experimental area of
Department of Botany, University of Agriculture, Faisalabad
during 1997 to study the interactive effect of nitrogen and
water stress on the growth of two wheat {Trticum
aestivum L.) varieties namely Ingulab “317 and Parewaz

f Botany, University of Agriculture, Faisalabad and
Government Islamia College, Nargwal, Pakistan

Id and biomass of wheat varieties Ingulab “91” and Parwaz
luate the compensating role of nitrogen f

ss was imposed 25, 35 and 45 da

gen applied at higher rates had effective

n on Yield and Biomass of Wheat

hmad and Akbar Ali Meo™

g4
ertilizer in relation to;
as nitrogen fertilizer was applied before imposition
ys after germination. The data reveal that sporadic
water stress were mostly reduced to greater extent
ly balanced the adverse affects of water]

ties, Urea

effects of

“g4"” The seeds were obtained from the Department’cf

Agronomy, University of Agriculture, Faisalabad.
Urea as a nitrogen fertilizer was applied. The experimen
was laid out in a split plot design with three replicationg
having seven treatments including centrol and a plot size Of
90 x 30 sq. ft. Water stress was impased 25, 35 and 45
days after germination, Nitrogen fertilizer was applied ong
day before stress. The entire experimental area was divided
into two main plots for two varieties. Each main plot waj
further divided into three replication, each sub plot had
seven treatrnants having an area of 5 x 8 sq.ft. each.
The following treatment schedule was ohsearved.

T, = Control (normal watering + normal Naj. _

T, = Nitrogen ievel 49 gm/sub plot and water stre
after 25 days.

T, = Nitrogen level 49 gm/sub plot and water stred
after 35 days.

T, = Nitrogen level 49 gm/sub plot and water str
after 45 days.

T, = Nitrogen level 98 gm/sub plot and water streg
after 25 days.

T, = Nitrogen level 98 gm/sub piot and water ste
after 35 days. ;

T. = Nitrogen level 98 gm/sub plot and water st

after 45 days.
The data collected were analysed statisticaily and treatm
means were compared using LSD (east significs
difference) test following the procedures adopted by Si
and Torrie (1984).

Results and Discussion
100 Grain Weight: The statistical analysis given in Tabd
reveals that different treatments significantly reduced 3
grain weight over control, Maximum grain weight §
recorded in untreated control. '

Maximum decrease in 100 grain weight was observed i
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whereas minimum value was calculated in T,. Treatments
w1, and T, differed significantly from one another as well

as from remaining treatments and control. Non-significant

differences were observed amongst treatments T.. T, and
T Maximum 100 grain weight was noted in T, while
minimum (4,100 gm) was observed in T, The two varieties
showed non-significant differences from one another,
however variety V, produced more 100 grain weight than
variety V,.

Table 1. 100-grain weight {gm)

Treatments Means
T, 591.70a
T, 134.20g
T, 172.20%
Ty 409, 20d
T, 465.80¢
T, . 516.70b
T, . 287.508

Any two means having the same letter are statistically non-
significant,

Table 2: Biomass/plant

Varieties
Treatment  eeeeemeeme e

Treatment Means V1 V2

Ty 63.67a 62.67a 62.67a

T 35.08f 34.33¢ 38.33g

T, 45.83e 42.00f 48.00de

T, 49.00d 49.00cd 49.00¢

T, 52.67c 51.00c 54.33b

T, 54.67b 54.33b 54.63

T, 49.92e 45,33e 50.02cd

hy twe means having the same letter are statistically non-
significant.

V1T interaction was also non-significant which shows that
the two wvarieties responded similarly to different
reatments. It is evident from the results that application of
hlf nitrogen dose to plants stressed 45 days after
gmination showed significant improvement over T, and T,
there water stress was imposed. 25 days after germination.
hilnitrogen application retrieved the condition a bit.

kean be concluded from this investigation that nitragen
wphed at higher rates can effectively balance the adverse
fiects of water stress. Similar results have been reported
iy Major et af. {1988). These results are in agreement with
kgha et a/. (1978) who reported that seed weight increase
with the use of nitrogen fertilizer. Harder et a/. {1982)
worked on corn grain and reported that stress affect the

Wi weight depending on the time of stress. These results

i also in agreement with the finding of researchers
farwar et &/, 1991; Hussain et a/., 1992}, They found
it restricted water supply "at all growth stages has a
fessing effect on grain. Malik and Ahmad (1993)
larly found that moisture stress at tillering, flowering
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and grain developmental stages reduce grain vield.

Biomass per plant (gm) The data pertaining to
biomass/plant (Table 2) showed significant reduction in
biomass plant due to different treatments as compared to
control. Maximum vaiue for biomass/plant was noted in T,
while minimum value was observed in T,. Treatments T,
and T, drastically reduced biomass/plant and were followed
by treatments T, and T, accounting for a reduction of 44,
28.02, 23.04 and 17.27 per cent respectively when
compared to control (T,}. Similar results were reported by
Flink er a/., (1996). Treatments T, and T, differed non-
significantly from each other but significantly from
remaining treatments and control. T, differed significantly
from the treatments and control.

A minimum decrease of {14.13%) in biormass/plant was
recorded in T; where water stress was imposed 35 days
after germination and full nitrogen was supplied. These
results are in agreement with the findings of Singh and
Singh {1891). The two varieties differed significantly from
each other and variety V, produced a significantly more
biomass as compared to variety V,.

V x T interaction was significant which means that the two
varieties behaved differently towards different treatments.
Treatments T, and T, produced significantly different results
in two varieties. These results are in agreement with the
findings of Ashraf and Khan {1993}, who deduced that
drought stress in ten wheat varieties at early stage
significantly reduce shoot biomass.
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