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ABSTRACT

A field experiment was conducted during the rabi season 2024-25 at the Research Farm, School of
Agricultural Sciences, Malla Reddy University, Hyderabad, to study the effect of irrigation management
at different growth stages in chickpea (Cicer arietinum L.). The soil of the experimental site was sandy
loam in texture, moderately alkaline in reaction, non-saline in electrical conductivity, low in organic
carbon and available phosphorus medium in available nitrogen and potassium. The experiment was laid
out in a randomized block design with seven irrigation treatments replicated thrice, consisting of
irrigation at different growth stages: Tj-irrigation at pre-flowering stage, T, - irrigation at pod
development stage, T; - irrigation at seed filling stage, T, - irrigation at pre-flowering + pod development
stages, Ts - irrigation at pre-flowering + seed filling stages, Ts- irrigation at pod development + seed
filling stages and T, - irrigation at pre-flowering + pod development + seed filling stages. A
recommended fertilizer dose of 20:50:0 kg N:P20s:K-0 ha' was applied as basal and the chickpea
variety JG 11 was sown in November at a spacing of 30 cm x 10 cm. Irrigation scheduling for all
treatments was done using the graduated bucket method, with water drawn from a bore well. The data
generated were analyzed using standard statistical procedures. The results revealed that T: (irrigation at
pre-flowering + pod development + seed filling stages) recorded the highest seed yield (1949 kg ha™)
and maximum total water used (194 mm), while T (irrigation at seed filling stage) recorded the lowest
seed yield. In terms of water use efficiency (WUE), T: (irrigation at pre-flowering stage) recorded the
highest WUE (13.2 kg ha” mm™), which was significantly superior to all other irrigation schedules,
indicating that while frequent irrigation (T) enhanced yield, a single irrigation at the pre-flowering stage
(T1) ensured the most efficient use of water.
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Introduction

Chickpea (Cicer arietinum L.) is an important
rabi (winter) legume crop, mainly grown under rainfed
conditions by utilizing residual soil moisture after
kharif crops. Although drought-tolerant and suited for
semi-arid tropical and warm temperate regions,
chickpea shows a significant increase in yield when
supplemental irrigation is applied. It does not favor
high humidity and is sensitive to both moisture deficit
and excess soil moisture. Globally, chickpea is the
third most important food legume after French beans

and field peas. It can fulfill up to 80% of its nitrogen
requirement through symbiotic nitrogen fixation,
which reduces dependence on synthetic fertilizers. In
the year 2022-2023 period, chickpea was cultivated
over an area of 10.4 million hectares in India, yielding
a total production of 12.267 million tonnes and an
average productivity of 1,222 kg ha" (Indiastat, 2023).
Major chickpea-producing states in India include
Madhya Pradesh, Rajasthan, Maharashtra, Telangana,
Andhra Pradesh, Karnataka, and Uttar Pradesh. In
Telangana, chickpea was grown on 0.148 million
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hectares with production of 0.232 million tonnes and
productivity of 1,568 kg ha'. In Andhra Pradesh, it
was cultivated on 0.329 million hectares, producing
0.457 million tonnes with a productivity of 1,388 kg
ha' (DES, GOI, Ministry of Agriculture & Farmers
Welfare, DA & FW 2010-11 to 2022-23). Globally,
India, Turkey and Australia are the top producers of
chickpea.

Agronomically, chickpea plays a dual role by
providing food (grains and green pods) and fodder for
livestock while improving soil health. Its deep taproot
system enhances soil structure, and nitrogen-fixing
nodules restore soil fertility, contributing to sustainable
agriculture. Under optimal conditions, chickpea can fix
up to 141 kg of nitrogen kg ha™', reducing the need for
synthetic fertilizers. (Ahlawat et al., 2010, Gaur et al.,
2010 and Doughton et al., 1993).

Water management is crucial in chickpea
cultivation. While the crop tolerates drought, both
insufficient and excessive irrigation can harm growth
and yield. Traditional flood check basin irrigation is
commonly used, but irrigation scheduling at critical
growth stages like branching, flowering, and pod
development is essential to avoid terminal drought and
maximize productivity (Yolcu, 2008). Excess moisture,
however, may cause diseases, pod drop, seed rot, and
revert growth to vegetative phases. (Rahman et al.,
2000, Singh et al., 2016).

Climate change has disrupted rainfall patterns,
increasing the risk of moisture stress during
germination, emergence and pod filling, which
severely impacts yields. Maintaining soil moisture
close to field capacity is vital for optimal growth
(Lende and Patil 2017, Pang et al. 2017, Kumar et al.
2021). Research highlights the need for timely
irrigation scheduling to combat erratic rainfall and
water stress. Therefore, a study is proposed to evaluate
the impact of different irrigation regimes applied at
various chickpea growth stages. The aim is to identify
optimal irrigation practices that maximize yield
potential while ensuring efficient water use and
sustainable crop production.

Materials and Methods

The experiment was carried out during the rabi
season of 2024-25 at the A2 plot of the Research
Farm, School of Agricultural Sciences, Malla Reddy
University, located in Dulapally, Hyderabad,
Telangana. The experimental site is geographically
positioned at 17°19'16" N latitude and 78°24'43" E
longitude, with an elevation of 542.3 meters above
mean sea level. The study was carried out using the
chickpea variety JG-11 and was laid out in a
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Randomized Block Design (RBD) comprising seven
treatments, each replicated three times. The details of
the treatments used in the experiment are listed below

T, | Irrigation at pre-flowering stage

T, | Irrigation at pod-development stage

T; | Irrigation at seed filling stage

T, | Irrigation at pre-flowering + pod-development
stages

Ts | Irrigation at pre-flowering + seed filling stages

Tg | Irrigation at pod-development + seed filling stages
T; | Irrigation at pre-flowering + pod-development +
seed filling stages

The data on seed yield (kg ha), total water used
(mm) and water use efficiency (kg ha’ mm™) recorded
during the field experiment were statistically analyzed
using analysis of variance appropriate for a randomized
block design. The significance of treatment effects was
tested using the F-test at the 5% probability level and
treatment means were compared using the critical
difference to determine statistically significant
differences among treatments.

Data Collection
Seed yield per hectare

The seed yield was individually measured for
each treatment net plot area and then converted to per
hectare yield. Measurements were after the seed was
sun-dried to achieve a moisture content of 12 percent,
followed by cleaning, weighing and expressed the yield
in kilograms per hectare (kg ha™).

Total water used (mm)

Total water used in each irrigation treatment was
calculated as detailed below.

Total water used (mm) = water applied
irrigation wise (mm) + effective rainfall (mm) + pre-
sowing irrigation (mm).

Water use efficiency (kg ha'mm™)

It is the ratio of crop yield (kg ha™) to the amount
of water used in water applied. It has calculated by the
following equation.

Total yield (kgha™)

Water use efficiency (kg ha' mm™) =
Total water used (mm)

Results and Discussion

Seed yield (kg ha™)

The chickpea yield was significantly enhances by
irrigation management. The highest seed yield was
recorded with treatment T, (irrigation at pre-flowering
+ pod-development + seed filling stages) (1949 kg
ha™) and it was on par with treatment T, (irrigation at
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pre-flowering + pod-development stages) (1796kg
ha'). Significantly the lowest yield was recorded in
treatment T; (irrigation at seed filling stage) (1012 kg
ha™). This is due to the improved growth due to these
irrigation treatments and continued good growing
conditions resulted in significantly higher yield
attributes in these treatments. The chickpea recorded
significantly higher grain yield due to application of
irrigation at pre-flowering + pod development + grain
filling stages. Similar results were found by Thenua et
al. 2010 and Kantar et al. 2010 reported that this may
be due to the fact that reproductive phases are quite
sensitive to moisture stress and adequate moisture
helps prevent flower drop and higher grain filling leads
to higher yield.

Total water used (mm) and water use efficiency (kg
ha' mm™)

Total water used (mm) and water use efficiency
(WUE) in chickpea was significantly affected by
different irrigation practices. The highest total water
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used was recorded in treatment T, (irrigation at pre-
flowering + pod-development + seed filling stages)
(194 mm) and significantly lower total water used was
recorded in treatment T, (irrigation at pre-flowering
stage) (100 mm). The highest WUE (13.26 kg ha!
mm ') was recorded in treatment T, (irrigation at the
pre-flowering stage), which was significantly superior
to other treatments and statistically similar to treatment
T, (irrigation at pre-flowering and pod development
stages), which recorded a WUE (12.0 kg ha ! mm ).
Although treatment T, (irrigation at pre-flowering +
pod development + seed filling stages) resulted in the
highest seed yield, its WUE was lower (10.0 kg ha!
mm '), indicating that increasing the number of
irrigations gradually reduced water productivity. These
findings are in line with the results reported by Jagtap
et al. 2020 and Anwar et al. 2001. Significantly higher
WUE (13.26 kg ha™ mm) was recorded with treatment
(Ty) (rrigation at pre-flowering stage) than all other
treatments.

Table 1: Seed yield (kg ha™), Total water used (mm) and water use efficiency (kg ha’ mm™) of chickpea as
influenced by irrigation scheduling at different growth stages.

Seed yield | Total water Ve‘;?it;;:lcs;
-1
Treatments (kg ha™) used (mm) (kg ha'! mm'l)
T, - Irrigation at pre-flowering stage 1326 100 13.26
T, — Irrigation at pod-development stage 1169 104 11.24
T, — Irrigation at seed filling stage 1012 106 10.1
T, — Irrigation at pre-flowering + pod-development stages 1797 150 12.0
Ts — Irrigation at pre-flowering + seed filling stages 1639 152 11.0
T — Irrigation at pod-development + seed filling stages 1482 156 10.4
T, — Irrigation at pre-flowering + pod-development + seed filling stages 1949 194 10.0
S.Em. + 50 - 0.41
CD (p=0.05) 155 - 1.25
2500
2000 -
~. 1500
= 1000
=
-~
T 500 -
o
@
0 -
T1 T2 T3 T4 TS5 T6 T7
Treatments

Fig 1. Seed yield (kg ha™") of chickpea as influenced by irrigation scheduling at different growth stages.
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Fig. 2 : Water use studies of chickpea as influenced by irrigation scheduling at different growth stages.

Conclusion

The application of irrigation at the pre-flowering
+ pod-development + seed filling stages (T;) was
found to be significantly higher than other treatments
in chickpea yield but was statistically at par with
irrigation at pre-flowering + pod-development stages
(T4). The water applied was significantly higher in
treatment (T;) than rest of the treatments. WUE was
significantly higher with pre-flowering stage (T;) than
other treatments.
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