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ABSTRACT

Keywords Experiment on Enhancing Water Productivity of Rainfed Bt. Cotton (Gossypium hirsutum

L.) Through Various Agronomic Practices was conducted at Agronomy Research farm,
Water productivity Department of Agronomy, VNMKYV, Parbhani during Kharif, 2018, to investigate the
Bt. Cotton, effect of agronomic practices on water productivity of Bt. Cotton. The experiment was laid
Agronomic out in randomized block design, replicated thrice with seven treatments. Treatments were
practices T, - Opening furrow (Every row) 30 DAS, T, - Opening furrow (Alternate row) 30 DAS,
Article Info T3 - Straw mulching 30 DAS, T, - Application of herbicide (Pyrithiobac sodium PE +

POE), Ts - Application of Superabsorbent @ 5 kg ha®, Ts - Intercropping [Cotton +
Accepted: soybean (1:2)], T; - Recommended practices (Control). The result of this study showed
22 November 2020 that Maximum Seed cotton yield (2116.41 Kg ha ™), Water productivity (0.54 kg m?),
Available Online: Gross water productivity (29.11 = m®) and Net water productivity (15.26 = m°) were
10 December 2020 recorded significantly in treatment T4- Opening furrow in (every row) 30 DAS.

productivity of irrigated land is almost three
times higher than that of rainfed land. The
Food and Agriculture Organization has
predicted a net expansion of irrigated land of

Introduction

Water is the most crucial input for agricultural
production. Globally, agriculture accounts for

more than 80% of all freshwater used by
humans, most of that is for crop production
(Morison et al., 2008). Currently most of the
water used to grow crops is derived from
rainfed soil moisture, with non-irrigated
agriculture accounting for about 60% of
production in developing countries. Though
irrigation provides only 10% of agricultural
water use and covers just around 20% of the
cropland, it can vastly increase crop yields,
improve food security and contribute about
40% of total food production since

about 45 million hectares in 93 developing
countries (for a total of 242 million hectares
in 2030) and projected that water withdrawals
by the agriculture sector will increase by
about 14% during 2000 — 2030 to meet food
demand (FAO, 2006).

Among the various environmental stresses
adversely affect the growth and development
of plants, most damaging one is water deficit
(drought) stress (Sinclair, 2005). Drought
attacks crop plants in many regions of the
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world and responsible for vyield losses
depending upon the duration and severity of
the stress. Growing more crops per drop of
water use is the key to mitigating the water
crisis, and this is a big challenge to many
countries. Vagaries of monsoon and declining
water table due to over exploitation have
resulted in shortage of fresh water supplies for
agricultural use, which calls for an efficient
use of this resource. Strategies for efficient
management of water for agricultural use
involves conservation of water, integrated
water use, optimal allocation of water and
enhancing water productivity of crops (Singh,
2010).

Water productivity or Water use efficiency by
crops can be enhanced by (i) selection of
crops and cropping systems based on
available water supplies and (ii) increasing
seasonal evapo-transpiration (ET) (prihar
2000). Seasonal evapo-transpiration is a
measure of consumptive water use by the
crops. Increasing the transpiration (T)
component of evapo-transpiration (ET) results
in higher utilization of water by the crops to
increase the productivity. The rate of
development of crop canopy and root system
and the extent of soil wetting determine the
relative fraction of ET lost as evaporation (E)

or Transpiration (T). Seasonal
evapotranspiration can be increased by
selection of irrigation method, irrigation

scheduling, tillage, mulching and fertilization
(Saini and Chandra, 2010).

WUE is the yield of harvested crop product
achieved from the water available through
rainfall, irrigation and soil water storage.
Improving WUE in agriculture will require an
increase in crop water productivity (an
increase in marketable crop yield per unit of
water removed by plant) and a reduction in
water losses from the crop root zone. The
amount of water required for food production
depends on the quantity of agricultural

commodities produced. For comprehensive
improvement of WUE in agriculture, it is
necessary to raise the following ratios to their
maximum: soil-stored water content/ water
received through rainfall and irrigation, water
consumption/  soil  storage of water,
transpiration/ water consumption, biomass
yield/ transpiration, and economic benefit/
biomass yield. Up gradation of all these
component parameters is the key issue for
enhancing WUE (Singh, 2010).

Enhancing water productivity of crop is a
paramount objective, particularly in arid and
semi-arid areas with erratic rainfall patterns.
Under rainfed conditions, soil water may be
lost from the soil surface through evaporation
or through plant uptake and subsequently lost
via stomata on plant leaves (Transpiration). It
can also be lost through runoff and deep
percolation through soil. Improving WUE in
arid and semi-arid areas depends on effective
conservation of moisture and efficient
conservation of moisture and efficient use
limited water (Singh, 2010).

Agronomic practices can improve the water
use efficiency/water productivity by applying
mulching, selecting rapid growth, early
sowing weed control improve runoff and
infiltration rate intercropping. (Gregory,
1998).

Materials and Methods

A field experiment on Enhancing Water
Productivity of rainfed Bt. Cotton (Gossypium
hirsutum L.) Through Various Agronomic
Practices was conducted at Agronomy
Research farm, Department of Agronomy,
VNMKYV, Parbhani during Kharif, 2018, to
evaluate the effect of agronomic practices on
water productivity of rainfed Bt. Cotton. The
net plot size was 6.0 m x 5.7 m and gross plot
size was 9.0 m x 6.0 m. The hirsutum Bt.
hybrid (Ajeet-155) was dibbled at spacing of
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150 X 30 cm. The experiment was laid out in
randomized block design, replicated thrice
with seven treatments. The allocated
treatments were T; - Opening furrow (Every
row) 30 DAS, T, - Opening furrow (Alternate
row) 30 DAS, T3 - Straw Mulching 30 DAS,
T, - Application of herbicide (Pyrithiobac
sodium PE + POE), Ts - Application of
Superabsorbent @ 5 kg ha', Ts -
Intercropping (Cotton + soybean (1:2)), T7 -
Recommended practices (Control).
Experimental field was leveled and soil was
well drained, clayey in texture, medium in
nitrogen (258 Kg ha™), low in available
phosphorus (11 Kg ha), rich in available
potassium (432 Kg hal), 0.51 % Organic
carbon and (PH 7.7) slightly alkaline in
reaction.

The effective rainfall was 562 mm against
total rainfall received 727 mm. All the
agronomic package of practices including
fertilizer dose application (120:60:60 NPK
Kg/ha) and plant protection measures were
followed as per the recommendations. The
statistical analysis was done as per procedure
suggested by Panse and Sukhatme (1967).
The observation regarding soil moisture at 15,
30, 45 cm depth at different growth stages
were  recorded in  2018-19.  Water
productivity, was worked out by dividing the
grain yield by total water used (Palanisami
and Ramesh, 2009). It was calculated by the
formula given below.

Water productivity (kg m°)

Seed cotton yield (Kg ha™)
Water produCtivity = -e-ssseeemmssereemsseeenmesenes
(Kgm?) Total water used (m’)

Gross Water productivity (T m°®)

(Gross monetary
Return (T ha’)
Gross water productivity
&m) S —
Total water used (m?)

Net Water productivity (T m®)

Net Monetarly
Return (T ha")

Net water Eroductivity
)
Total water used (")

Rm

Results and Discussion

The effect of different agronomic practices on
water productivity was observed to be
significant.

Seed cotton yield (kg ha™)

The data on mean seed cotton yield (Kg ha™)
as influenced by different treatments is
present in table 1. The mean seed cotton yield
was (1674.23 Kg ha™). Opening furrow every
row 30 DAS (T;) treatment recorded highest
seed cotton yield (2116.41 Kg ha™) which
was at par with (T2) opening furrow in
alternate row, (T3) straw mulching, (Ts) and
significantly superior over rest. Control i.e.
(T7) recorded the lowest seed cotton yield
(1311.84 Kg ha™). This result supported with
finding of Paslawar and Deotalu (2015),
Patode et al., (2017), Ganpathi et al., (2018).

Water productivity (kg m®)

Water productivity is an important trait used
to estimate the drought tolerance of crops.
The different agronomic treatments showed
significant effect on water productivity of
Rainfed Bt. Cotton. The Data on mean water
productivity of Bt. cotton was influenced by
different treatments is presented in table 1.
Among the different agronomic treatments
(Ty) opening furrow every row 30 DAS
recorded highest water productivity i.e. (0.54
Kg m® followed by treatment (Te)
intercropping (Cotton + soybean (1:2) and
(T3) Straw mulching 30 DAS. Similar trend
was observed by Halemani et al., (2004) and
Patode et al., (2017).
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Table.1 Water productivity (kg m®), gross water productivity (& m®), net water productivity
(Tm?) rain water use efficiency (Kg ha*mm™) and seed cotton yield (Kg ha) of rainfed Bt.
cotton as influenced by different agronomic treatments

Tr. No. Treatments Seed cotton Water Gross Net RWUE
yield Productivity Water Water (Kg ha *mm™)
(kg ha™) (Kgm?®) Productivit | Productivity
y & m’)
(Xm’)
T, Opening Furrow 2116.41 0.54 29.11 15.26 3.76
(Every row) 30 (58.82 %)
DAS
T, Opening Furrow 1863.49 0.48 25.70 12.64 3.31
(Alternate row) 30 (41.17 %)
DAS
T, Straw Mulching 30 1945.82 0.50 26.81 12.84 3.45
DAS (47.05 %)
T, Application of 1635.41 0.42 22.62 11.37 2.90
herbicide (23.52 %)

(Pyrithioback
sodium PE +POE)

T Application of 1719.87 0.44 23.76 11.26 3.05
Superabsorbent @ (29.41%)
5Kg ha™

T Intercropping 1126.77 0.51 23.30 11.36 3.02
(Cotton + soybean | (CEY=573.22 (50 %)
(1:2)) )

T, Control 1311.84 0.34 18.56 6.72 2.33
(Recommended
practices)

General mean 1674.23 0.46 (35.71 %) 24.27 11.49 2.97

Table.2 Economics rainfed Bt. cotton as influenced by different agronomic treatments

Tr.No Treatment GMR NMR B:C
(T hat) ( T ha')

T, Opening furrow (Every row) 30 DAS 112067.70  58761.01  2.10

T, Opening furrow (Alternate row) 30 DAS 98928.66 48648.66 @ 1.96

T, Straw mulching 30 DAS 103219.00 4944755 1091

T, Application of herbicide (Pyrithioback sodium 87105.16 43777.47 @ 2.01

PE + POE)

T Application of Superabsorbent @ 5 Kg ha™ 91469.66 39506.83  1.76

T Intercropping (Cotton + soybean (1:2)) 89737.53 43737.6 1.95

T, Control (Recommended practices) 70460.54 25894.98  1.58
SE + 5953.47 3317.40 -
CD at 5% 18343.29 10221.28 --

General mean 93418.57 44253.22 1.89
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Gross Water productivity (T m°)

The gross water productivity was significantly
affected by agronomic treatments. Among the
different agronomic treatment, maximum
gross water productivity was recorded in
treatments (T1) opening furrow (Every row)
30 DAS followed by treatment (T3) Straw
mulching 30 DAS and (T,) Opening furrow
(Alternate row) 30 DAS. Similar result
obtained by Tehereema et al., (2010) and
vekaria et al., (2020).

Net water productivity (T m®)

Data in Table 1 presents that the mean net
water productivity of Bt. cotton as influenced
by different treatments. Mean net water
productivity in Bt. cotton is recorded as
(1149 T m°). Treatments (Ti) opening
furrow every row 30 DAS recorded highest
net water productivity i.e. (15.26 T m°).

Followed by treatment (T,) opening furrow
alternate row 30 DAS and (T3) straw
mulching recorded the net water productivity
(12.64 T m°®) and (12.84 T m®) respectively.
Treatment (T7) control recorded the lowest
water productivity (6.72 m?).similar result
were reported by Tehereema et al., (2010) and
vekaria et al., (2020).

Rain water use efficiency (Kg ha *mm™)

Highest rain water use efficiency (3.76 kg ha™
mm™) was recorded by opening furrow every
row and least was recorded by control 2.33 kg
ha*mm™.

The increase in rain water use efficiency by
various agronomic  practices indicates
conservation of rain water due to its
application. These results are in conformity
with Ugale et al., (2000) vekaria et al.,
(2020).

Economics

Among the different Agronomic treatments,
the treatment Opening furrow (Every row) 30
DAS recorded significantly highest GMR and
NMR as compared to the rest of the
agronomic treatments. Similar results were
reported by Fiske (2004), Hulihali and patil
(2005), Gaidhane et al., (2007), Tayade and
Meshram (2013), Narayana et al., (2011),
santosh et al., (2016) and Patode et al., (2017)
(Table 2).

In conclusion the experimental findings
revealed that, In rainfed Bt. Cotton water
productivity, Gross water productivity and
Net water productivity enhanced due to
adaptation of agronomic practices of opening
furrow in (every row) 30 DAS and opening
furrow alternate row 30 DAS and straw
mulching 30 DAS.
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