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Abstract

Drought stress is one of the major abiotic stresses in worldwide that affects plant physiological and yield
traits. As per “SAPCC 2014” some part of UP, especially eastern UP will face rise in temperature (3 to 5°
C up to 2050) and water scarcity condition. This will have decreased productivity due to drought stress
thus a study conducted to evaluate the effect of chitosan on morphology and physiology characteristics of
Wheat under different level irrigation for the purpose of an experiment conducted on wheat verity grown
under different water stress condition with chitosan applied as a foliar application treat under taken were
based on different level of irrigation (100% IR, 80% IR, 60%IR, 40%IR, 20%IR) and Chitosan (100%
CHT, 75% CHT, 50% CHT) with over all 20 treatments and three replication with R.B.D result growth
and yield observed statically analysed. Result on crop growth and yield under water deficit condition was
observed. However, treatment five showed best result but the chitosan treated plant perform better than
that of their water deficit result as for as statistical analysis treatment Ts to T1o are showing either non-
significant or at par result for all parameter observed and the chitosan treated treatments are giving better
result.
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Introduction

As per world economic forum, water scarcity will affect most of the continent by 2015. Lack
of fresh water recourse to find the water demand will be the largest global risk in terms of
potential impact over the next decade (World Economic Forum 16 January 2015) [2,
Improving living standards, changing consumption patterns, and expansion of irrigated
agriculture are the main driving forces for the rising global demand for water (Vorosmarty et
al., 2000) B |eading to scarcity of water resource.

Adding to it on the basis of analysis of the Intergovernmental Panel on Climate Change is
likely to affect agriculture, increase the risk of hunger and water scarcity, and lead to more
rapid melting of glaciers. The availability of freshwater in many river basins in India is likely
to decrease due to climate change (Gosain et al., 2006) [,

Indian climate is dominated by the southwest monsoon. About 80% of the rainfall in India
occurs during the four monsoon months (June—September) with large spatial and temporal
variations over the country. Such a heavy concentration of rainfall results in a scarcity of water
in many parts of the country during the non-monsoon period. (IPCC, 2007) [*4],

Further climate change report states increasing in temperature and low rainfall causes drought
prone condition in coming years in utter Pradesh especially eastern UP will face rise in
temperature (2 - 4.5) and water scarcity condition, which is directly, effects on agriculture
production. While investigating the climatology of drought in India (due to deficient rainfall),
in eastern Uttar Pradesh region it occurs once in every four years. The combined factors such
as changing precipitation patterns, excessive utilization of groundwater and ecologically
unsuitable agricultural practices, are primarily responsible for the occurrence of drought in
these regions. (Parthasarathy et al.1987) [*71 With such water scenario and high rate of increase
in population is going to exert tremendous pressure on agriculture production.

As per estimation the demand of wheat is projected to be 109 met by 2020 in India. Globally,
the demand for wheat by the year 2020 is forecasted to be around 950 mi. This target will be
achieved only, if the global wheat production would be increase by 2.5% per annum. water
deficit leads to severe reduction in overall production.

The production of any crop can be increased by some ways; (1) by increasing area under crop,
which is not expected to expand (2) by increasing the productivity through efficient input
management along with varietal improvement and (3) by increasing the productivity by
reducing the losses caused by various pests (4) by improving water use efficiency of crop.
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This can be done either by reducing loss of water through
transpiration or by increasing soil water holding capacity of
soil.

That will increase the rate of transpiration in turn will increase
the water demands. Thus to improve WUE of crop plant by
lowering down the loss of water through stomata can be one
of the aspect to be considered to deal with such situation in
coming future. Antitranspirants are one of such resources
through which rate of transpiration can be reduced.
Antitranspirants are the chemical compound which favours
reduction in rate of transpiration from plant leaves by
reducing the size and number of stomata and gradually
hardening them to stress. It is a substance involved in
increasing drought stress resistance (Pandey et al., 2017) [16],
Foliar sprays markedly increase all growth parameters and
Relative Water Content and may reduce transpiration (Ahmed
et al., 2014) M, It is a substance involved in increasing
drought stress resistance.

Chitosan is an antitranspiration compound that has proved to
be effective in saving water loss from areal part of many
crops. It was used to protect plants against oxidative stress
(Guan et al., 2009) B and to stimulate plant. Chemically it is
B-1, 4-linked polymer of D-glucosamine, chitosan does not
get broken down or digested by human gastrointestinal
enzymes. It is the most abundant natural polymer after
cellulose.

It breaks down slowly to harmless products (amino sugars),
which are completely absorbed by the human body. Chitosan,
(1, 4)-[amino-2-deoxy-B-D-glucan] has amine side group,
which is responsible its polycationic character, and formation
of well-known intermolecular complexes with carboxylic acid
and poly (carboxylic acid).

Chitosan give best result in foliar application like higher
vegetative growth and improvement in fruit quality (Farouk et
al. 2008) [, on other cultivated plants, (Bittelli et al. 2001) [
found that foliar application of chitosan decreased
transpiration in pepper plants, and reduced water use by 26-
43% while maintaining biomass production and yield On
strawberry showed that chitosan application improved plant
height, number of leaves, fresh and dry weights of the leaves
and yield components.

The use of chitosan in the agriculture has shown good results
in plant protection before and after harvest, as an inductor of
the plant defence system (against pests and diseases) (lriti and
Varoni, 2015) [®. The objective of this study determine to
study the effect of different level of irrigation and Chitosan on
Growth and Yield parameter of Wheat (Triticum aestivum L.)

Material and Methods

Present study was conducted in central agricultural field of
SHUATS, located at 25.57° N latitude, 81.51° E longitude and
98 m altitude above the mean sea level. As per the purpose of
study experiment was conducted based on surface irrigation to
create water deficit condition for wheat variety HD-2967 we
have taken different level of irrigation (100% IR, 80% IR,
60% IR, 40% IR,20% IR) and different doses foliar spray of
antitranspirant (100%, 75%, and 50%) at jointing and booting
stage. Overall twenty treatments were laid under randomized
block design with three replications.

Different vegetative growth (Plant height, No. of tillers/hill,
flag leaf length, flag leaf width) and reproductive and yield
parameter (Spike length, No. of spikelet/spike, Days to 50%
flowering, biological yield, grain yield, harvest index, and
1000 grain weight) are analysed are analysed during the
course of study. All the observation and analysis are

conducted by standard procedure and statistical analysis are
provided.

Treatment details: To (100% IR without CHT), T; (80% IR
without CHT), T, (60% IR without CHT 100%), T3 (40% IR
without CHT), T4 (20% IR without CHT), Ts (100% IR with
100% CHT), Ts (100% IR with 70% CHT), T7(100% IR with
50% CHT), Ts (80% IR with 100% CHT), T (80% IR with
75% CHT), T10 (80% IR with 50% CHT), T11 (60% IR with
100 CHT), T12 (60% IR with 75% CHT), T13 (60% IR with
50% CHT), T4 (40% IR with 100% CHT), T1s (40% IR with
75% CHT), T16 (40% IR with 50% CHT), T17 (20% IR with
100% CHT), Tis (20% IR with 75% CHT), T1o (20% IR with
50% CHT). Where, CHT is chitosan and IR is irrigation.

Results and Discussion

Wheat yield under drought stress suffer serious moisture
deficit throughout its growth period from seedling to full
maturity (Bilal et al. 2015). Under drought condition
decreasing pattern was experienced in morphologically yield
contributing characters like plant height (PH), grains per
spike, spikes per plant, 1000grain weight (TGW) in wheat
(Kilic and Yagbasanlar 2010) ™. Drought stress lead to
reduction in number of fertile tillers per plant, grains per spike
and 1000-grain weight (TGW) which ultimately cause
noticeably low grain productivity. The decreasing graph in
grain number was linked with reduced leaf area and lower
photosynthesis as outcome of drought stress (Fischer et al.,
1980) [, Antitranspirants are the chemical compound which
favours reduction in rate of transpiration from plant leaves by
reducing the size and number of stomata and gradually
hardening them to stress. It is a substance involved in
increasing drought stress resistance (Pandey et al., 2017) [6],
This study observation suggests that All the treatments which
were treated with Chitosan were showing better result in
comparison to water deficit condition (20% IR). However,
when we are comparing our observation with normal
irrigation we observed that treatment Ts were showing better
result while T, was showing lower result.

For plant height all the treatments which were treated with
Chitosan were showing better result in comparison to water
deficit condition (20% IR with CHT). However, when we are
comparing our observation with normal irrigation we
observed that treatment Ts (90.70 cm) were showing better
result While Ts (90.70), Te (90.26), T, (90.10) was non-
significant with each other. The plant height of basil was
significantly affected by chitosan and irrigation treatments.
The plant height significantly decreased with decreasing
irrigation levels. the growth of cells is the most important
process that is affected by water deficit and the decrease in
the growth of cells leads to decrease in the plant height. (Shao
et al., 2008) [*9],

For number of tillers per hill all the treatments under water
deficit condition treated with Chitosan were found to be better
compare to treatment which is not treated with chitosan i.e. T4
(6.67) (20% IR with No PH No CHT), however Ts (10.67)
were showing better result while Tg(10.56) However, Tsg
(10.10), Ty (10.67) was non-significant with Ty (10.13). More
number of branches might be due to concentration of
antitranspirants because it takes part in biosynthesis of auxin
which helps in apical dominance which stimulate new
emerging shoots in plants. Affecting the rate of cell division
and enlargement. In addition, water deficit leads to increase in
abscisic acid which causes an inhibition of the growth
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(Abdalla, 2011) Number of branches per plant significantly
decreased under water deficit (Cavatte et al., 2012) “I

For flag leaf length and flag leaf width all the treatments
under water deficit condition treated with Chitosan were
found to be better compare to treatment which is not treated
with chitosan i.e. T4 (10.42 FLL; 0.42 FLW) (20% IR with
No CHT), however Ts (18.64 FLL; 1.67 FLW) were showing
better result while T (18.04cm). Tg (17.37cm), Tg (17.29cm),
Tio (17.25cm) was non-significant with Ty (18.00cm).
Drought stress lead to reduction in number of fertile tillers per
plant, grains per spike. It is possible that application to
drought plants at an earlier stage than flag leaf visible may
prove to be even more effective the decreasing graph in grain
number was linked with reduced leaf area and lower
photosynthesis as outcome of drought stress (Fischer et al.
1980) 1,

For days to maturity, treatment under water deficit condition
in which CHT is not applied i.e. T4 (101.6 DTM) showed
early maturity as compared to CHT applied treatments.
However, Ts (116.1 DTM) The plants strive to complete their
life cycle as early as possible to cope with drought stress
conditions. Therefore, days required to initiate heading or
flowering in wheat are generally decreased due to early start
of reproductive stage (Riaz 2003) [*81. Escape from drought is
attained through a short need life cycle or growing season,
allowing plants to reproduce before he environment becomes
dry., where a short life cycle can lead to drought escape. Crop
duration is the environment and determines the ability of the
crop to escape from climatic stresses including drought.
Drought escape occurs when phonological development is
successfully matched with periods of soil moisture

availability, where the growing season is shorter and terminal
drought stress predominates (Araus et al., 2002) [

For spike length per spike and number of spikelet per spike all
the treatments which were treated with Chitosan were
showing better result in comparison to water deficit condition
(20% IR with no CHT). Whereas Ts (SL11.37 cm; NSL
23.00),) were showing better result, However, when we are
comparing our observations with normal irrigation While Ts
(11.37), Te (11.19), T7 (11.15), Ts (11.05), Te (11.0) (non-
significant with T, (11.08 cm).

Drought stress lead to reduction in number of fertile tillers per
plant, grains per spike and 1000-grain weight (TGW) which
ultimately cause noticeably low grain productivity.
Relationship between plant height (PH), leaf area and wheat
grain yield has been noticed at booting and anthesis phase
which cause improvement in grain yield under water deficit
condition (Gupta et al. 2001) 1%

For yield parameters grain yield all the treatments in which
chitosan is applied were showing better results in comparison
to water deficit condition T, (GY 171.7) (20% IR with no
CHT). However, when we are comparing our observation
with normal irrigation Ts (GY 351.7) were showing better
result. The effects of drought are numerous, including reduce
crop Yield, decreased availability of fodder and feed. Wheat
yields are reduced 57% from their potential because of
drought spell on at least 60 million hectares in the developing
world (Mozny M, et al. 2009) 1. The results of other
researchers also show that harvest index will decrease in the
treatments under drought stress due to the effect of drought
stress on grain yield.

Table No. 1: Effect of different level of irrigation and Chitosan on plant height, number of tillers per hill, flag leaf length (cm) and flag leaf
width (cm), day of maturity of wheat.

Treatments | Plant height (cm) | No. of tillers per hill Flag Leaf Length (cm) Flag Leaf Width (cm) | Days to Maturity
To 89.63 10.13 18.00 1.43 113.93
T1 85.60 9.67 17.08 1.31 111.20
T2 78.87 8.73 14.59 1.11 107.03
T3 73.40 7.94 12.62 0.88 104.23
T4 65.90 6.67 10.42 0.46 101.17
Ts 90.70 10.67 18.64 1.67 116.10
Ts 90.27 10.57 18.50 1.55 115.17
T7 90.10 10.17 18.04 1.45 114.77
Ts 87.67 10.10 17.37 141 113.87
To 87.50 10.07 17.29 1.39 113.27
Tao 86.17 9.70 17.25 1.36 112.50
Tu 84.03 9.20 15.43 1.26 110.13
T2 81.33 9.07 14.76 1.21 108.90
Ti3 79.23 8.93 14.67 1.16 108.20
T 75.30 8.50 14.58 1.04 106.70
Tis 74.90 8.13 13.68 1.02 105.70
Ti6 74.00 8.01 12.81 0.90 105.20
Tw 72.07 7.60 11.21 0.69 103.33
Tis 71.30 7.20 10.95 0.64 102.63
T 67.17 6.93 10.81 0.50 101.67

Mean 80.26 8.90 14.93 1.12 108.78
SE.d 1.196 0.161 0.619 0.078 0.370
C.D (5%) 3.554 0.481 1.389 0.234 1.101
CcV 2.869 3.278 5.616 12.441 0.781

F Test S S S S S
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Table 2: Effect of different level of irrigation and Chitosan on spike length (cm), number of spikelet/spike, days to 50% flowering, grain yield

g/ha
Treatments Spike Length (cm) No. of Spikelet/ spike Grain yield (g/ha)

To 11.08 21.40 318.0
T1 10.20 20.70 298.3
T2 9.40 19.70 265.0
T3 8.13 16.57 208.0
T4 7.37 15.67 171.7
Ts 11.37 23.00 351.7
Te 11.19 21.87 326.0
Tz 11.15 21.60 322.3
Ts 11.05 21.23 312.0
To 11.00 21.07 308.7
Tiwo 10.39 21.03 305.0
Tu 10.01 20.67 291.0
T2 9.99 20.27 288.7
Tis 9.81 20.13 268.3
Tua 9.08 17.47 254.3
Tis 8.67 17.13 245.7
Ti6 8.38 17.00 226.7
Tw 7.83 16.27 207.7
Tis 7.59 16.13 201.3
Tig 7.55 16.07 196.3
Mean 9.56 19.25 268.33
SE.d 0.144 0.307 0.543
C.D (5%) 0.428 0.913 7.140
CV 2.723 2.892 1.614

F Test S S S

Conclusion 8. Guan Y, Jin H, Xian-ju W, Chen-xia S. Seed priming

This study may conclude that under water deficit condition all
the treatments are showing better results in comparison to T,
(20% IR and without Chitosan) for growth and vyield
parameters. Although Ts (1000% IR with 100% Chitosan)
was showing best results for all growth, reproductive and
yield parameters. In comparison to To (100% IR) treatment Ts
to Ty are showing either non-significant or at par result for all
parameter observed Overall Ts is performing best followed by
Ts.
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