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ABSTRACT 

A field experiment was conducted during 1997-98 and 1998-99 at Hisar, to evaluate the response of wheat 
(Triticum aestivum L. emend. Fiori & Paol.) genotypes to post-anthesis moisture stress by chemical desiccation 
under different environments. The growth and yield parameters, viz. dry-matter production, grainslspike and 
1,000-grain weight, were significantly higher in normal irrigated environment by 27.62, 26.68 and 56.39% than 
dry and 19.99, 47.41 and 112.1 1% higher than 0.1% potassium iodide (KI) spray on whole canopy of wheat. Wet 
environment recorded 23.19, 120.22 and 48.25% higher grain yield in wheat over dry, 0.1% KI spray on whole 
canopy and vegetative parts escaping ears. Among the 4 desiccant sprayed environments, significantly higher 
growth, yield attributes and yield were obtained in 0.075% KI spray on vegetative parts as compared to 0.1 and 
0.075% KI spray on whole canopy. Among genotypes, 'UP 2338' recorded 6.33, 18.06 and 33.95% higher num- 
ber of grainslspike over 'PBW 343', 'WH 533' and 'Lok 1'. Wheat cv. 'UP 2338'fetched more grain yield by 7.51, 
20.23 and 44.63% than 'PBW 343', 'WH 533' and 'Lok 1' and found to be less sensitive to post-anthesis moisture 
stress compared with the other genotypes. 
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Water stress is a major constraint to wheat productivity in grain yield under terminal moisture stress (Nicolas and 
in semi-arid region where average yield is 2 tonneslha. Turner, 1993). In the present investigation, an attempt 
Under arid situations, the wheat crop invariably suffers was made to study the growth and yield behaviour of 
due to high temperature and low soil-moisture availability, wheat genotypes under different post-anthesis moisture 
especially at reproductive stage of crop development in 
Indian sub-continent. Stressful environment under limited 
availability of water during grain-filling period leads to leaf 
senescence and reduced availability of current photosyn- 
thesis for proper grain growth. The importance of pre-an- 
thesis assimilates for grain growth has been recognized in 
some crops including wheat (Bidinger et al., 1977). In 
wheat post-anthesis water stress is critical for grain 
growth and affects the grain weight adversely as the cur- 
rent photosynthesis is reduced drastically. It is important 

stress environments by desiccant spray. 

MATERIALS AND METHODS 

A field experiment was conducted at Research Farm 
of CCS Haryana Agricultural University, Hisar (29'10'N 
and 75'46'E with elevation of 215.2 m above mean sea 
level), Haryana. The soil was sandy loam (sand 58.3%, silt 
22.0% and clay 19.7%), with low in organic carbon 
(0.3%) and available nitrogen (160 kglha), medium in 
available phosphorus (15 kgha), high in available potash 

to study the effect of post-anthesis water stress on plant (300 kgha), alkaline in reaction pH (8.2) and ECe (0.45 
growth and development, as it makes considerable contri- dS/m). The experiment comprised 24 treatment combina- 
bution to grain yield. The genetic variability that exists tions with 6 environments, viz. no post-sowing imgation 
among Indian wheat genotypes in their response to post- (dry), normal irrigation (wet), normal irrigation + 0.1% 
anthesis water stress has not been well studied. The ge- potassium iodide (KI) spray on whole canopy at 1/3rd 
netic difference among wheat cultivars for pre-anthesis filled cavity of grain (KT,), normal imgation + 0.075% KI 
assimilates transfer from vegetative plant parts to grain spray on whole canopy at 1/3rd filled cavity of grain 
due to such treatments to identify the physiological (KI,), normal irrigation + 0.1% KI spray on vegetative 
eifficient genotype will prove beneficial for improvement parts (escaping ears) at 1/3rd filled cavity of grain (KT,), 
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normal imgation + 0.075% KI spray on vegetative parts 
(escaping ears) at 113rd filled cavity of grain (KI,) in main 
plots and 4 genotypes, viz. 'Lok l ' ,  'PBW 343', 'UP 
2338', 'WH 533', in sub-plots in split-plot design with 3 
replications. The crop was sown by hand plough on 26 
November and 1 December during 1997-98 and 1998-99 
with row spacing 22.5 cm, using 100 kg seedha respec- 
tively. The crop was sown with a pre-sowing imgation in 
all plots during both the years. In irrigated environment, 
only one post-sowing irrigation was applied at 30 days af- 
ter sowing during 1997-98 crop season due to frequent 
winter rainfall (88 and 3 1 mrn during 1997-98 and 1998- 
99), while 3 post-sowing irrigations were applied during 
1998-99 crop season in all plots. The whole amount of 
nitrogen (120 kg Nha) through urea, phosphorus (60 kg 
P,O,ha) through single superphosphate and zinc through 
zinc sulphate (25 kg ZnS04ha) were applied uniformly to 
all plots at the time of sowing during both the crop sea- 
sons. The leaf-area index (LAI), crop-growth rate (CGR) 
and leaf-area duration (LAD) were calculated using stan- 
dard formula at different growth stages. 

RESULTS AND DISCUSSION 

Effect of environment 
Irrespective of treatments plant height increased from 

tillering to milk ripe stage and thereafter remamed static till 
maturity (Table 1). The plant height and total biomass pro- 
duction were significantly higher in irrigated than dry en- 
vironment by 22.34 and 63.97% at tilleridg, 2.88 and 
27.80% at anthesis, 2.50 and 27.81% at milk ripe, 4.42 
and 27.62% at harvesting stage. The LAI, LAD and CGR 
increased at a faster rate fiom tillering to anthesis and then 
started declining towards maturity. The moisture stress 
(dry environment) reduced all the growth parameters, viz. 
plant height, number of tillers, LAI, LAD, CGR and total 
biomass by 2.44, 10.39,45.45,24.33,21.76% compared 
with the irrigated environment at milk-ripe stage. This 
decline in these growth parameters might be due to re- 
duced soil water supply, which decreased turgour potential 
and turgour driven morpho-physiological processes and 
growth. The greater plant height, LAI, LAD, CGR and 
biomass under wet environment would have been due to 
the fact that higher soil moisture status maintained better 
plant water status which might have resulted in increase in 
cell elongation, cell-division, leaf expansion and more ab- 
sorption of photo-synthetically active radiations (PAR) via 
greater plant cover. 

Number of ear-bearing tillerslm row length and spike- 
letdspike were higher by 11.59 and 6.97% in wet than dry 
environment. The desiccant-sprayed plants did not differ 
significantly for number of ear-bearing tillers over wet 
environment. Significantly more grainslspike, 1,000-grain 
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weight and grain weightlspike were recorded in wet, KI, 
and KI, over dry, KI, and KI, environments (Table 2). The 
reduction in grainslspike, 1,000-grain weight and grain 
weightlspike under dry environment was less in compari- 
son to KI, and K1,-treated plants. Spraying 0.1% KI on 
whole canopy reduced the grainslspike, 1,000-grain 
weight and grain weightlspike by 26.68, 56.39 and 
91.93% than dry environment; 47.41, 112.1 1 and 
204.83% than wet environment respectively. The highest 
grain yield was recorded under irrigated environment, 
which was 18.82,54.59,42.87,32.54 and 22.02% higher 
than dry, KI,, KI,, KI, and KI, treatments respectively. 

-Highest grain yield under wet environment was owing to 
significant improvement in yield-attributing characters, viz. 
productive tillerslm row length, grainslspike, grain yield 
spike and 1,000-grain weight (Table 2). These results con- 
firmed the findings of Ali et al. (1999). The better re- 
sponse of yield attributes and yields under wet environ- 
ment might be owing to increased cell turgidity, higher 
stomata1 conductance and photosynthesis which favoured 
improved growth parameters like LAI, LAD, CGR and 
better allocation of dry matter in different plant parts. The 
maximum reduction in grain yield was observed in KI, 
(120.22%) followed by K12 (75.06%), KI, (48.25%), KI, 
(28.24%) and minimum in dry environment (23.19%) 
compared with wet environment. The sharp decline in 
grain yield under 0.1 and 0.075% KI spray over whole 
canopy was due to reduction in grainslspike, mortality of 
endosperm and reduction in 1,000-grain weight as com- 
pared with wet environment (Table 2). Hossain et al. 
(1990) also reported yield injury from chemical desicca- 
tion ranged from 10.3 to 48.9%. The reduction in seed 
size under different chemical desiccation treatments was 
mainly due to poor translocation of photosynthates from 
vegetative plant parts to grains. 

Performance of genotypes 
Among the genotypes, the plants of cv. 'WH 533' 

were significantly taller than 'Lok l', 'PBW 343' and 'UP 
2338' at all the growth stages. Irrespective of genotypes 
plant height and dry-matter accumulation increased at a 
faster rate from tillering to anthesis and at a slow rate 
from milk ripe to maturity. Significantly maximum dry- 
matter accumulation was exhibited in 'UP 2338' which 
was 36.5, 18.9, 27.9, 30.3% higher than 'Lok 1' at 
tillering, anthesis, milk ripe and harvest stage respectively. 
However, the cultivars 'UP 2338' and 'PBW 343' were 
statistically at par for dry-matter accumulation at tillering 
and anthesis stage. The taller plants in cv. 'WH 533' com- 
pared to 'UP 2338', 'PBW 343' and 'Lok 1' as well as the 
greater LAI, LAD and CGR in 'UP 2338' and lowest in 
'Lok 1 ', could be attributed to variation in their genetic 
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constitution. The higher LAI and LAD at milk-ripe stage in 
cv. 'UP 2338' were simply because of its low rate of leaf 
senescence, probably due to its greater turgour and os- 
motic adjustment (Hsiao et al., 1984). However, the lower 
LA1 and LAD at milk-ripe stage in 'Lok 1' compared to 
'UP 2338', 'PBW 343' and 'WH 533' were indicative of 
high rate of leaf senescence at later stages of growth in 
this genotype. Such characteristics might be due to slow 
down of root activity and greater sensitivity of leaves to 
increased temperature at later stages of growth in 'Lok 1' 
of wheat. 

Significantly highest number of ear-bearing tillers, 
grainslspike, 1,000-grain weight and grain weightlspike 
were recorded in 'UP 2338', followed by 'PBW 343', 
'WH 533' and minimum in 'Lok 1'. The grain yield was 
higher in 'UP 2338' by 44.63,7.5 1 and 20.23% compared 
with 'Lok 1', 'PBW 343' and 'WH 533'. This was due to 
fact that 'UP 2338' produced higher LAI, LAD, CGR and 

e better yield attributes, viz. grainslspike and grain weight/ 
spike than other cultivars (Table 2). The lowest grain yield 
in 'Lok 1 ' under both dry and wet environments was due 
to less productive tillers and grainslspike. Similarly, 'UP 
2338' had exhibited least adverse effects on grian yield 
under different desiccant sprayed treatments, while 'Lok 
1 ' was most sensitive to desiccant spray in terms of grain 
yield. The more reduction in grain yield in 'Lok 1' under 
different chemical desiccant-sprayed plants was mainly 
due to poor development of source components and sink 
capacity and as well as poor mobilization of pre-anthesis 

assimilates fiom vegetative plant parts to grain. 
In general, the natural moisture and a$ifieially created 

moisture stress by chemical desiccation influenced ad- 
versely different morpho-physiological processes, yield 
structure and yield of wheat genotypes. However, the rate 
of grain growth and grain yield under natural moisture 
stress (dry environment), 0.075 and 0.1% KI spray by 
escaping ears at one-third grain filling stage showed almost 
similar patterns. Therefore this mode of desiccant appli- 
cation could be utilized to screen wheat genotypes for 
drought tolerance in irrigated environment. 
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