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ABSTRACT

Drought is the major abiotic stress world widely thwart the crops growth and development year
by year. Every growth stage of wheat from vegetative to reproductive stages effect by the water
scarcity. Keeping in the view present investigation was planned with four wheat genotype viz.,
AKAW-3717, C-306, DHTW-60 and KUNDAN with three replicas at the pot house of IAHM Jat
college, Rohtak with complete randomized design. Drought application showed statistical
significant reduction in crop phenological attributes, relative water content, peduncle reserve
mobilization, biomass plant™ (g), grain weight spike™ (g), grain yield plant™ (g) and Test Weight
(9). Genotype DHTW-60 was found minimum in yield forfeit under both irrigated and non-
irrigated condition. Therefore, it can be utilised for further study and cultivation in water
scarcity areas.
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INTRODUCTION
Wheat (Triticum aestivum L.) of the family
Gramineae is a popular grain crop of ancient
origin. It constitutes one of the most important
trade commaodities as one-fifth of the world’s
wheat production is traded globally (Irshad et
al., 2021). Wheat provides 21% of the food
calories and 20% of the protein for more than
4.5 billion people in 94 countries, and as a
global food crop, it contributes to food security
for many countries. In 2020, it was planted on
1.9 million hectares, of which 0.97 million

hectares were harvested for grain with a total
production of 16 million Mt (Plains et al.,
2020). The frequent occurrence of drought
poses a threat to winter wheat production in
this region and reduces the yield under both
the dryland and irrigated conditions (Ray et
al., 2018). The yield is a complex trait that is
strongly influenced by environmental stresses.
The increasing yield potential has indisputable
importance in solving the wheat food deficit,
especially in India.
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Under a changing climate, environmental

stresses have emerged as the main threats to
staple crop production. Recently, wheat
production has been adversely influenced by
the progressive global climatic changes and
increasing shortage of water resources,
coupled by the worsening of the eco-
environment, which has compromised the
nutritional  security of the increasing
population (Sabagh et al., 2021).

Drought stress adversely affects plant
establishment and consequently growth and
development. Under extreme conditions, it
may severely disturb several metabolic
processes, resulting in diminished
photosynthesis, impeded cell enlargement and
division, and finally passed on the cells
(Kramer et al., 2021). Drought at the
reproductive stage is more harmful to plant
metabolic  processes compared to the
vegetative growth stage. This is because DS at
anthesis markedly reduces photosynthesis,
reproductive development, and finally grain
yield. Genotypes should be tested for their
drought tolerance based on phenology,
morphology, physiology, and biochemical
behavior at different growth stages from
germination to maturity (tillering, jointing,
booting, anthesis, grain filling, and
physiological maturity stages) due to their
variable responses to DS. Plants can tolerate
by changing their physiological functions
under drought stress, such as less reduction in
water content (Datta et al., 2011), chlorophyll
content (Nowsherwan et al., 2018) membrane
stability (Bayoumi et al., 2008), photosynthetic
activity (Dawood et al., 2019), dry matter
production (accumulation of soluble sugars
(Bowne et al., 2012), proline content
(Nowsherwan et al., 2018 ), amino acids (Guo
et al., 2020), and enzymatic and non-
enzymatic activities (Hussian et al., 2018) to
protect against oxidative stress. Crop
productivity in dry areas can be improved
through appropriate exploitation of available
genetic variability of crop plants to better
adapt to climate change (Reynolds &
Langridge, 2016). In this regard, wild emmer
(Triticum turgidum) has been reported to
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harbor rich allelic diversity for numerous

traits, including deep rooting for water stress
resistance (Peng et al., 2017). Water stress
resistance in plants involves intricate
physiochemical pathways ranging from
cellular to whole-plant signaling (Tardieu,
2016). Present study was planned to
investigate the impact of water shortage on
yield of wheat genotype.

MATERIALS AND METHODS

Four wheat genotypes (AKAW-3717, C-306,
DHTW-60 and KUNDAN) procured from
Chaudhary Charan Singh Haryana Agricultural
University were evaluated for physiological,
phenological and yield attributes under
drought and control condition with three
replications at the pot house of Jat college,
Rohtak with complete randomized design.
Relative water content (RWC) was measured
by the method of Barrs & Weatherley, (1962)
whereas stem reserve mobilization was
calculated by the method suggested by Cox et
al. (1986). For yield attributes crop phenology
(Days to heading, Days to anthesis and Days
to maturity), Biomass (g) per plant, Number of
grains per spike, Grain weight (g) per spike,
Grain yield (g) per plant and 1000 grain
weight (g) were recorder at maturity. The data
was analyzed by analysis of variance for the
complete randomized block design (CRBD)
using OPSTAT software available on www.
http// hau.ernet.in home page (Sheoran et al.,
1998) where each observation was replicated
thrice and CD at 5 % was calculated.

RESULT AND DISCUSSION
Crop Phenology: The genotypes showed
significant differences for Days to heading,
anthesis and physiological maturity under
drought environment compared to control
condition (Table 1). Application of drought
showed reduction in average days to heading
from 83.0 to 76.5 days, days to anthesis from
91.5 to 84.5 days and physiological maturity
from 123.5 to 116.5. the genotype DHTW-60
was found maximum for days to physiological
maturity and minimum for the days to heading
whereas genotype AKAW-3717 showed
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minimum days of physiological maturity over availability (Venkateswarlu & Shanker, 2012)
all genotypes. Results with respect to throughout the crop session. Hossain et al.
genotypes studies and stress were statistically (2013) observed that drought reduced the
significant but the interaction between growth period for phenological development
genotypes and drought was also significant. stages i.e. days to heading, days to anthesis,
The phenological phase of wheat are strongly days to grain filling and days to physiological
depends on the date of sowing (Dodig et al., maturity of eight wheat  genotype.

2014; & Ram et al, 2017) and water

Tablel. Effect of drought on days to heading, days to anthesis and days to physiological maturity of wheat

genotypes

Genotypes Days to Heading Days to Anthesis Days to Maturity

Control Drought | Mean (G) | Control Drought | Mean (G) Control | Drought [ Mean (G)
AKAW 3717 93.0 68.0 80.5 103.0 73.0 88.0 127.0 106.0 116.5
C-306 94.0 72.0 83.0 101.0 78.0 89.5 137.0 110.0 1235
DHTW-60 85.0 68.0 76.5 94.0 75.0 845 140.0 111.0 1255
KUNDAN 91.0 71.0 81.0 104.0 79.0 915 139.0 107.0 123.0
Mean (T) 90.8 69.8 100.5 76.2 135.8 108.5

Treatment (T)=1.94 Treatment (T)=2.14 Treatment (T)=2.53
CD at 5% Genotypes (G)=2.75 Genotypes (G)=3.03 Genotypes (G)=3.58

TxG=3.84 TxG=4.28 TxG=5.06

Differences are Statistically Significant and Data Analyzed by two-way ANOVA at LSD<0.05

Stem reserve mobilization in peduncle investigation are supported by earlier finding
showed significant fast remobilization in all Gupta et al. (2011); Sharifi et al. (2017) found
the genotypes along with application of similar result in wheat genotypes under water-
drought (Fig. 2). Faster remobilization was deficit treatments had 50 to 80 % higher
found in DHTW-60 followed by C-306 under mobilization than the in well-watered
drought situation whereas lowest stem reserve treatments, which indicates that water deficits
mobilization was observed in Kundan under promoted remobilization. The long grain
both control (19.1%) and drought (22.4%) filling duration in tolerant cultivar is supported
condition as compare to another genotypes. enhanced mobilization of stem reserves, thus
Graphical bar showed that genotypes and limiting decrease in grain yield of tolerant
stress condition were statistically significant cultivar under drought stress conditions as
with significant interaction between genotypes compared to the sensitive cultivar (Gupta et
and drought condition. The results of present al., 2011; & Zhang et al., 2014).
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Figure 1. Effect of drought on stem reserve Figure 2. Effect of drought on relative water content

mobilization (%) of wheat genotypes (%) of wheat genotypes

Relative water content in graphical in C-306 and minimum in AKAW-3717.
representation showed significant variation in Results with respect to genotypes studies and
all tested genotypes under drought condition. stress were statistically significant but the
Maximum relative water content was observed interaction between genotypes and drought
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condition was also significant. Our result is in

accordance with observation of Almeselmani
et al. (2012); Saxena et al. (2014), Ramani et
al. (2017) and they found decrease in RWC in
response to drought and high temperature at
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different growth stage of wheat. Sharma et al.

(2016), find decrease in relative water content
on the onset of drought stress in advance
barley line.

Table2. Effect of drought on biomass plant™ (g), grain weight spike™ (g), grain yield plant™ (g) and test

weight (g) of wheat genotypes

Biomass (g) per plant
Genotype AKAW-3717 C-306 DHTW-60 Kundan Mean (T)
Control 50.3 78.8 91.1 55.8 69.0
Drought 16.6 35.4 39.0 25.7 29.2
Mean (G) 334 57.1 65.1 40.8
CD at 5% Genotype = 2.22 Treatment= 3.14 Genotype x Treatment= 4.45
Grain weight (g) per spike
Control 2.65 3.16 3.52 2.73 3.02
Drought 1.60 1.75 1.78 1.62 1.69
Mean (G) 212 2.46 2.65 2.18
CD at 5% Genotype = 0.04 Treatment= 1.06 Genotype x Treatment= 0.08
Grain yield (g) per plants
Control 25.58 40.55 48.16 29.12 35.85
Drought 10.18 15.75 17.20 13.49 14.16
Mean (G) 17.88 28.15 32.68 21.31
CD at 5% Genotype = 0.80 Treatment= 1.14 Genotype x Treatment= 1.61
Test Weight (g)
Control 41.6 47.0 50.3 42.6 45.4
Drought 282 321 34.0 305 312
Mean (G) 34.9 39.6 42.2 36.6
CD at 5% Genotype = 0.97 Treatment=1.38 Genotype x Treatment= 1.95

Differences are Statistically Significant and Data Analyzed by two-way ANOVA at LSD<0.05

Yield attributes: Drought had significantly
reduced biomass plant™ (g), grain weight
spike™ (g), grain yield plant® (g) and test
weight (g) in all the genotypes under drought
as compared to controlled condition (Table 2).
The highest mean Biomass per plant was
observed under control (69.0) than the drought
(29.2) sown condition. The mean grains
weight per spike was significantly reduced
under drought as compared to control sown
conditions i.e. 1.69 g and 3.02 g, respectively.
The mean seed yield per plant reduced under
drought (14.16) was half of the mean seed
yield of normal (35.85) condition. The highest
value for 1000 grain weight (test weight) was
observed under control (45.4) whereas
minimum value was under drought (31.2)
sown condition. The maximum biomass plant™
(9), Grain weight spike™ (g), Grain yield plant’
! (g) and Test Weight (g) was found in
DHTW-60 compared to AKAW-3717, C-306
and Kundan under drought sown condition.
The overall interaction effect between
genotypes and treatment was significant.
Copyright © Jan.-Feb., 2022; IJPAB

Similar findings have also been reported by
various workers (Farooq et al., 2014; Cimini et
al., 2015; Munjal & Dhanda, 2016; & Ram et
al., 2017). Dwivedi et al. (2017) also reported
high reduction in biomass (51.2%), spike
length (39.9 %) & grain vyield (60.3%).
Laghari et al. (2012); Saxena et al. (2016);
Dwivedi et al. (2017) find that stress during
reproductive stage of wheat has destructive
effects on test weight, biomass, grain weight
and grain yield.

CONCLUSION

Grain quality is depending on mobilization of
photosynthate; drought enhance the rate of
mobilization of peduncle internode to grain but
decline in photosynthesis showed vyield
reduction. Present investigation showed water
shortage at grain filling stage reduced relative
water content test weight, biomass, grain
weight and grain yield. Genotype DHTW-60
compared to AKAW-3717, C-306 and Kundan
showed minimum vyield penalty under drought
sown condition. Therefore, it can be utilised
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for further study and cultivation in water

scarcity areas.
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