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ABSTRACT

Chickpea is mostly cultivated under dryland condition and water availability is the major environmental factor affecting crop yield in
dryland conditions. In dryland areas, the crop suffers from moisture stress due to the insecurity of rainfall. The combination of stored
soil moisture and high temperatures results in the creation of various degrees of moisture stress during the duration of crop growth,
therefore restricting the expression of growth and development characteristics, resulting in a significant loss of crop output. The
provision of irrigation proves pivotal for the successful cultivation of chickpea crops during key growth stages, including pre-flowering,
pod development and seed filling. Consequently, the implementation of supplemental irrigation serves as a strategic measure to offset
potential production losses attributed to terminal drought. This agricultural practice is notably employed in diverse regions worldwide,
with a pronounced impact observed in areas such as West Asia and Northern India, where it plays a crucial role in augmenting chickpea
productivity. Susceptibility to drought stress has restrained chickpea productivity at a global level, thus, the proper selection of early
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maturing and drought tolerant cultivars along with supplemental irrigation may be helpful to sustain chickpea production.
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Chickpea (Cicer arietinum L.) is the leading pulse crop in
India in terms of area, production and productivity and the
third most important pulse crop globally (Dhaka et al., 2024;
Vishnu et al., 2020; Sihag et al., 2019; Halagalimath and
Rajkumara, 2018). As a legume crop, chickpea helps to
maintain soil fertility and texture while fixing nitrogen in the
soil, yielding a good yield while demanding less irrigation
than many field crops (Kamal et al., 2024). India is the
world’s largest producer and consumer of chickpeas,
accounting for 69.7 per cent of global output and chickpea
contributes for more than a third of country’s total pulses
area and almost 45% of pulse output. In India, chickpea
was sown on an area of about 10.7 million hectares with a
production of 13.5 million tonnes with an average
productivity of 1261 kg ha* (Anonymous, 2022).

Currently about one-third of total world’s population is
living in water-deficit conditions and it is forecasted that
drought stress is expected to increase because of elevated
CO2 in atmosphere (Yicel, 2018; Karim et al., 2021).
Scientific research has demonstrated that water deficiency
adversely affected the crop growth and productivity posing
a serious threat for agriculture. Crop plants are suppressed
by different biotic and abiotic stresses which acutely obstruct
their growth, development and reproduction (Kamal et al.,
2023). The drought is the main abiotic constraint which
account for 50 % vyield loss in chickpea (Harish et al., 2020).
Globally, approximately 73% of the chickpea cultivation area
faces a reduction in soil moisture, subjecting the rain-fed
crop to terminal drought and heat stresses throughout its
vegetative and reproductive growth phases. Drought has a
number of negative effects, including a loss in growth and
a decrease in the chlorophyll content as a result of
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membrane injury (Kamboj, 2022). Excessive water stress
during the critical stages may adversely affect the seed
quality (Chauhan et al., 2016). The responses of plants to
drought stress exhibit variability based on the severity and
duration of the stress, as well as the species of the plant
and its growth stage (Dhaka et al., 2023; Basu et al., 2007).
Plants employ strategies for drought adaptation and
avoidance, such as the development of deep roots and
increased root hiomass (Chandler and Bartels, 2008). The
soil's capacity to absorb water through the root system
plays a pivotal role in regulating transpiration rates and
facilitating drought adaptation. Under dryland conditions,
there is considerable variation in the root depth among
different genotypes (Kamboj et al., 2021). Chickpea crop
is generally relegated to marginal lands and many times
no supplementary irrigation is provided. However, there
are reports indicating improvement in several growth
indices including yield of chickpea when supplementary
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irrigation is given (Kumar et al., 2021; Moemeni et al., 2013).
Ulemale et al. (2013) found substantial differences between
dry and irrigated conditions in respect of phenology,
vegetative growth and development, physiological
parameters and drought characteristics across the different
chickpea genotypes. Drought resistance is linked to high
relative water content and leaf water potential and these
parameters have been recommended as more valuable
indicators of plant water status under moisture stress than
other water potential metrics. The importance of agro-
physiological features linked with moisture stress in
selecting acceptable selection criteria for moisture stress
resistance cannot be overstated. Selecting cultivars with
early maturation and drought tolerance, along with
supplemental irrigation during the reproductive stage,
emerges as a pivotal strategy for sustaining chickpea
production (Sachdeva et al., 2022). A brief summary of work
done on the topic at various sites in India and overseas has
been discussed in this review under the following headings:

Effect of irrigation levels and genotypes on the
phenology of chickpea

Under moisture stress at vegetative stage, the chickpea
variety Mastewal exhibited the longest flowering duration of
56 days, while the shortest duration of 32 days was observed
in the Habru variety under optimal watering conditions
(Mekonnen, 2020). The chickpea crop grown under rainfed
environment attained early 50% flowering and physiological
maturity (both 9 days earlier) in comparison to irrigated
environment (Reeta, 2019). Tiwari et al. (2018) reported
that moisture stress condition S6L (water withheld from 6
leaf stage) had the lowest days to flower initiation (39.5),
days to 50% blossoming (45.7), days to pod onset (56.2),
days to physiological maturity (112.5) and days to
reproductive phase duration (73.0) as compared to SFL
(water withheld from flowering) and SO (non-stress)
conditions. Also, days to flower initiation, days to 50%
blooming, days to pod initiation and physiological maturity
were all much lower in the KAK-2 chickpea variety, indicating
that it is more resistant to moisture stress. Under drought
conditions, Brahmane et al. (2017) found that the chickpea
genotypes Vijay and Digvijay exhibited early characteristics,
while PG-5 and Chaffa displayed a later onset for days to
the commencement of flowering, 50% flowering and
maturity. Swarup and Holkar (2014) concluded that the
chickpea genotype IG 370 demonstrated early flowering
and maturity compared to all the tested genotypes (IG 226,
KAK, IG 592, Vishal, JG 412 and Ujjain 21) under both
drought stress and non-stress conditions.

Chickpea plants cultivated in rainfed conditions
exhibited an earlier flowering and maturation compared to
those grown under irrigated conditions. In ICCV-4958, 50%
flowering initiated in 78 days, compared to 92 days in H-
208 under rainfed conditions (Kumar et al., 2012). Khamssi
et al. (2011) found that the chickpea cultivar Arman exhibited
the highest grain filling rate, with significant differences from

Hashem and Pirooz. Kumar et al. (2010) reported that the
chickpea genotypes exhibited significant differences in
days to 50% flowering. H 04-33 took 81 days for 50%
flowering, while HC-5 and H 02-36 took 94 days for the
same under comparable conditions. Sharma et al. (2007a)
found that under mild and severe moisture stress, the
maturity time of chickpea crop was shortened by 15 and 19
days, respectively over the irrigated control. Sharma et al.
(2007b) observed that increased moisture stress initiated
early flowering and pod formation in chickpea crop. The
imposition of moisture stress in the rainout shelter
treatment led to a reduction in the maturity duration by 15
days compared to the irrigated control. This reduction also
translated to a diminished reproductive phase relative to
the irrigated control. The chickpea genotypes ICC 4958
had the shortest maturity duration closely followed by K
850 and early attainment of 50% flowering followed by
genotypes Annigeri and Tyson.

Effect of irrigation levels and genotypes on the
growth of chickpea

A) Shoot growth

Mekonnen (2020) found that the growth parameters like
plant height, number of primary and secondary branches,
dry biomass and root dry weight were significantly higher
for Mastewal variety as compared to Habru variety of
chickpea. Sarkar and Sarkar (2019) reported that higher
plant height of chickpea (61.44 cm) and dry matter
accumulation (232 gm2) was recorded when irrigation
provided at IW/CPE of 0.6 treatment compared to no
irrigation (56.62 cm and 202.90 gm2, respectively) in
legume-chickpea cropping sequence on sandy loam soil.
Reeta (2019) found that the growth parameters of chickpea
viz. plant height, dry matter accumulation, number of
branches, number of nodules, dry weight of nodules and
leaf area per plant were significantly higher in irrigated
environment (where two irrigations were applied at pre-
flowering stage and pod development stage) as compared
to the rainfed environment. Under drought conditions,
Brahmane et al. (2017) found that the chickpea genotypes
Vishal, Vijay and Digvijay had larger dry matter buildup in
the plant's component parts. According to Dharanguttikar
et al. (2015), drought tolerance was observed in the
chickpea cultivars NBeG 47-1, PBC-161 and BBG-2 for
germination, GJG-1010 and PBC-161 for seedling growth
and NBeG 47-1 and PBC-161 for enhanced dry matter
accumulation. Dhima et al. (2015) reported that chickpea
cultivation under irrigation, specifically with a water
application of 30 + 30 mm, resulted in a substantial
increase in total dry biomass and seed production
compared to chickpea cultivation in non-irrigated
conditions. Notably, irrigation administered during the
blossom growth stage contributed to an 18 percent
enhancement in the total dry weight of chickpea compared
to non-irrigated chickpea. The total dry biomass of chickpea
variety Amorgos was 10% and 13% higher than that of

2 Agricultural Reviews



Growth and Yield Performance of Chickpea (Cicer arietinum) as Influenced by Irrigation Levels and Genotypes: A Review

Serifos and Andros in irrigated conditions (30 + 30 mm of
water) compared to non-irrigated conditions, with its
corresponding seed yield increase being 5% and 16%.
Randhawa et al. (2014) observed that limited irrigation
lowered total stem biomass, resulting in reduced leaf area
and leaf area index. The most pronounced decrease in
height and branches was noted when irrigation was limited
following pre-sowing irrigation. Among the various tested
chickpea genotypes, GL 28151, RSG 963, PDG 3
maintained higher growth showing their tolerance to water
stress, while GL 22044, RSG 1861 and RVSSG 4 were
adversely affected in growth traits. Pawar et al. (2013)
reported that irrigation in chickpea at 1.2 IW/CPE ratio
showed significantly higher growth attributes viz., numbers
of branches (10.23), plant height (49.07 cm) and dry matter
(31.7 g) as compared to 0.6, 0.8, 1.0 IW/CPE ratio and
irrigation at critical growth stages. Zaman-Allah et al. (2011)
found that the tolerant chickpea genotypes showed less
canopy conductance at the vegetative stage, poorer early
vigour, more restricted early leaf growth and a greater soll
moisture threshold for a drop in transpiration under terminal
stress. Shamsi et al. (2010) reported that in treatments
involving irrigation, specifically one irrigation at the 50%
flowering stage (I11) and another at the pod-filling stage
(12), the chickpea crop exhibited a notable increase in plant
height, the number of axillary branches and the distance to
the first pod from the soil surface, all of which were
significantly higher compared to the irrigated control (l0).
Sharma et al. (2007a) concluded that moisture stress
significantly reduced the plant height of chickpea plants over
the irrigated control. Sharma et al. (2007b) reported
significantly taller plants in K 850 followed by Amethyst and
the plants of C 214 were dwarfest among all the tested
genotypes. The biomass accumulation was recorded highest
in Annigeri followed by K 850 but with non-significant
differences.

B) Root growth

Deep roots are a vital component determining the plant's
ability to take water from deeper layers of the soil under
moisture stress circumstances (Franco et al., 2011).
According to Miyahara et al. (2011), drought stress has been
observed to elevate the count of lateral and fine roots in
various crop species. This phenomenon not only enhances
the root surface area, facilitating improved water absorption,
but also augments root hydraulic conductivity.
Purushothaman et al. (2017) concluded that drought
condition increased root length density (RLD) below 30 cm
soil depth and deep root bio-mass (RDW) but decreased
the root diameter (RD) of chickpea. Kumar et al. (2018)
concluded that under both irrigated and drought stress
conditions, the rooting depth and shoot length of chickpea
were lower in the drought-tolerant genotype RSG 931
compared to the drought-sensitive genotype HC-1. The
percentage increase in rooting depth was higher in HC-1
(12.8%) than in RSG 931 (9.2%) under drought stress.

While the roots’ dry weight increased by 23% in the drought-
tolerant RSG 931, it increased by 11.8% in the drought-
sensitive HC-1 under drought stress conditions. The root-
to-shoot ratio of the drought-tolerant genotype RSG 931 in
chickpea was higher (0.80) under drought stress conditions
compared to irrigated conditions (0.63). In an another
experiment, Kumar et al. (2012) concluded that in rainfed
conditions, the rooting depth of chickpea consistently
surpassed that of the irrigated environment. At the full bloom
stage under rainfed conditions, the roots exhibited
penetration to a maximum depth ranging from 92 to 122
cm. The imposition of moisture stress led to an elevated
biomass partitioning towards the roots, resulting in an
increased root-to-shoot ratio, as well as higher dry weights
observed for the stem, leaf, nodules and total dry weight
per plant. Under rainfed conditions, genotypes ICCV-4958
and HC-5 exhibited higher dry weight of stem, leaves, roots,
nodules, total dry weight per plant, rooting depth and root
to shoot ratio compared to other genotypes. The root
biomass per plant was greater in ICCV-4958 (6.7 g) and
chickpea roots reached a minimum depth of 92 cm in CSJ-
379 and a maximum of 122 cm in ICCV-4958 under rainfed
conditions. Meanwhile, under irrigated conditions, chickpea
roots achieved a maximum depth of 99 and 97 cm in HC-5
and ICCV-4958, respectively. At full bloom, approximately
29% and 33% of the total dry matter was allocated to the
roots of HC-5 and ICCV-4958, respectively, under rainfed
conditions. Kumar et al. (2010) concluded that in rainfed
conditions, the rooting depth exhibited sustained elevation,
with roots reaching a maximum depth ranging from 80 to
121 cm during the full bloom stage, surpassing levels
observed in irrigated conditions. Notably, under rainfed
conditions, moisture stress led to a reduction in plant
height, while conversely, root depth experienced an
increase, accompanied by a notable enhancement in
biomass partitioning towards the roots. In rainfed
conditions, the roots of HC-5 and H 02-36 penetrated the
soil to a depth exceeding 100 cm, while H 04-33 roots
were limited to 80 cm. Conversely, under irrigated
conditions, HC-5 and H 02-36 reached maximum depths
of 108 cm and 87 cm, respectively. HC-5 and H 02-36
exhibited the highest root biomass per plant, whereas H
04-31 and H 04-33 had the lowest. During full bloom,
approximately 34% of the total dry matter was allocated to
the roots of HC-5, with slightly higher values (39%) in H 02-
36 under rainfed conditions. Parameshwarappa et al. (2010)
observed that chickpea genotypes characterized by deep
and dense root systems exhibit enhanced drought tolerance
by effectively extracting water from deeper soil layers. The
augmentation of root length, root weight and root volume
corresponds to an increase in grain yield, particularly under
conditions of terminal drought. Macar et al. (2009) found
that under drought conditions, the shoot-to-root ratio in
chickpea experiences a decrease attributed to a reduction
in epicotyl elongation compared to root growth. A diminished
rate of root growth serves as a reliable indicator of the
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drought susceptibility of cultivars. Singh and Singh (2006)
reported that water stress affects nodule formation in
plants, because glucose transport from leaves to nodules
is restricted.

C) Biomass partitioning

The impact of moisture stress was evident in the
substantial reduction of plant height in chickpea plants,
while conversely, root depth experienced a notable increase.
During the full bloom stage, there was a distinct biomass
allocation pattern, with roots, leaves and stem contributing
20.78%, 33.15% and 37.24% of the total biomass,
respectively. Mild moisture stress demonstrated no
discernible impact on biomass partitioning in chickpea,
whereas under severe moisture stress conditions, there
was a notable reduction in the allocation of biomass to
seeds, pods and roots, despite an increase in root length
compared to the irrigated control. Among different chickpea
genotypes, PUSA-1103 exhibited the tallest plants at full
bloom stage, followed by BGD-72. However, the roots of
PUSA-1053, PUSA-1103 and PUSA-362 were statistically
comparable and penetrated significantly deeper into the
soil profile than the roots of other genotypes at full bloom
stage. The percentage of total dry matter accumulation in
stem, leaves and roots was higher in PUSA-1103, PUSA-
1053, PUSA-1108 and PUSA-362 (Singh et al., 2010). The
dry biomass reduction in water stressed plants could be
attributed to lower CO2 accumulation in biochemical
reactions of photosynthesis and therefore to lower
carbohydrates production.

Effect of irrigation levels and genotypes on theyield
attributes and yield of chickpea

Arif et al. (2021) concluded that the most suitable chickpea
genotypes for cultivation in non-stressed conditions were
CH39/08, CH40/09 and CH15/11, while CH28/07 and CH39/
08 were identified as suitable for both stressed and non-
stressed environments. CH 55/09 exhibited optimal yield
performance specifically in stress conditions. Mohammed
et al. (2020) found that chickpea variety Minjar recorded
highest yield, which produced 3349.9 kg ha of seed,
followed by Dimtu (3218.9 kg hal) and Mitik (2763.2 kg hal),
respectively under irrigated conditions. Seed yield per plant
and 100 seed weight of chickpea were significantly higher
for Mastewal variety, while number of pods per plant, number
of seeds per pod and harvest index was significantly greater
for Habru variety as reported by Mekonnen (2020). Sarkar
and Sarkar (2019) reported that chickpea crop, when
irrigated with an IW/CPE of 0.6, demonstrated a superior
yield, recording 7.14% and 23.53% higher seed production
compared to the chickpea crop irrigated with an IW/CPE of
0.4 (yielding 0.98 t ha) and the rainfed scenario (yielding
0.85 t hal), respectively.

Singh et al. (2017) reported that the provision of two
supplemental irrigations to chickpea at the pre-flowering and
pod formation stages resulted in a notable increase in the
number of pods per plant, the number of seeds per pod and

seed yield in comparison to situations with no irrigation.
Similarly, in Hisar region, Reeta (2019) found that in the
irrigated environment, characterized by the application of
two irrigations at the pre-flowering stage and pod
development stage, the yield attributing characters and
overall yields demonstrated a noteworthy increase compared
to the rainfed environment. Kumar et al. (2018) found that
the seed yield of both chickpea genotypes HC-1 and RSG
931 declined under drought stress conditions, with RSG 931
experiencing a lower decrease (25.8%) compared to HC-1
(47%). Muruiki et al. (2018) observed variations in seed
yield among different chickpea varieties under conditions
of moisture stress, with maximum yield in ICCV 92944
(1173 kg ha') followed by ICCV 92318 (1103 kg ha?), CAVIR
(975 kg ha'), ICCV 92318 (967 kg ha?), ICCV 00108 (956 kg
ha?) and ICC 4958 (921 kg ha?). Under drought conditions,
Brahmane et al. (2017) found that the chickpea genotypes
Digvijay, Vishal and Vijay were proven to be superior in
terms of yield and yield contributing qualities.

Pang et al. (2017) found that withholding water from
early podding lowered vegetative and reproductive growth,
seed production, seed yield and water use efficiency in
chickpea genotypes. The occurrence of early podding in
chickpea genotypes, induced by terminal moisture stress,
led to a decline in biomass, reproductive development,
harvest index and seed yield. As the drought advanced, the
percentage of floral abortion, pod abscission and empty
pods nearly doubled. When water was withheld from
flowering till harvest, Khoiwal et al. (2017) found the highest
seed yield in chickpea genotype JG 16 followed by JG 130
and JG 11 under the moisture stress conditions.
Chourasiya et al. (2016) observed that chickpea cultivation
with irrigation applied at branching and pod development
stages resulted in a significantly higher seed yield of
1483.33 kg ha. The increment in seed yield achieved with
irrigation at branching and pod development stages
surpassed that of irrigation at pod development alone and
irrigation at branching alone by 11.12% and 14.22%,
respectively. The application of irrigation to the chickpea
crop during the vegetative stage led to a notable
enhancement in both above-ground biomass and grain
yield, registering increases of 59% and 36%, respectively.
Singh et al. (2016) reported that in comparison to no
irrigation, the application of 75 mm of irrigation during the
vegetative stage and both the vegetative and podding
stages resulted in significant increases in grain production,
specifically by 59% and 73%, respectively in first year of
study and 7% and 27% respectively in the second year of
study. However, these irrigation practices had minimal
effects on water productivity based on irrigation and rainfall
(WPI+R). Improvement of soil-moisture status in the root
zone of a crop through irrigation favored the growth and
development of the plant and thus, increased the height,
dry matter and yield attributing characters which induces
better biological yield (Sarkar et al., 2016).

Alla Jabow et al. (2015) found that the influence of
irrigation regimes was pronounced in terms of the number
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of pods per plant, number of seeds per pod, 100-seed
weight, grain yield and the total irrigation water applied.
Optimal values for these parameters were observed under
full irrigation, while the most significant reduction occurred
under conditions of acute water stress. Comparative analysis
with full irrigation revealed that moderate and severe water
stress regimes resulted in water savings of 24% and 32%,
respectively. Rajkumara et al. (2014) reported that irrigating
chickpea at 0.8 IW/CPE ratio significantly increased the
chickpea seed yield in rabi season crop. Swarup and Holkar
(2014) concluded that chickpea genotype IG 370
demonstrated superior moisture stress tolerance, yielding
1674 kg ha?, outperforming late-maturing genotypes (IG
226, KAK 2 and IG 592). Additionally, genotypes such as
Vishal, IG 592, JG 412 and Ujjain 21 exhibited minimal yield
reduction under drought stress, indicating high drought
tolerance efficiency.

Randhawa et al. (2014) concluded that the key yield
attributes, including 100-seed weight, total number of pods
and the percentage of filled pods, experienced significant
decreases in response to water stress. The grain yield
exhibited substantial reductions under restricted irrigation
conditions, ranging from 40.50% to 55.91% from treatment
T, (withholding irrigation at the pod-initiation stage) to T,
(one pre-sowing irrigation), compared to the irrigated control
(T,)). GL 28151, RSG 963 and PDG 3 emerged as resilient
chickpea genotypes, displaying superior yield and
associated attributes (100 seed weight, total number of
pods and percentage filled pods) under water stress
conditions. Conversely, GL 22044, RSG 1861 and RVSSG
4 exhibited a negative impact on yield and associated
attributes in response to water stress. Ghassemi-Golezani
et al. (2013) reported that the impact of water stress on
seed output is manifested through a reduction in the
number of pods per plant, the number of seeds per plant,
100-seed weight, biological yield, seed yield and harvest
index of chickpea. Number of pods under moisture stress
reduced mainly due to an increased rate of floral and pod
abortion and detrimental effects of drought avoidance on
CO, assimilation. The degree of influence is contingent on
the severity of drought and the tolerance level of the cultivar.

Ulemale et al. (2013) found that under irrigated
conditions, the chickpea genotypes Phule G 07101, Phule
G 2008-74, Digvijay and Phule G 0302-26 were ideal for
yield and yield contributing characters, while under drought
conditions, the chickpea genotypes Phule G 09103, Phule
G 2008-74, Digvijay and Phule G 0302-26 were promising
for yield and yield components characters. Biradar et al.
(2013) conducted an experiment by using sixteen chickpea
genotypes under rainfed condition and found that BG-1092
recorded significantly higher yield (1599 kg ha?) followed
by ICC-4958 (1279 kg hal). Kumar et al. (2012) observed
the highest seed yield per plant, reaching 15.6 g and 14.7 g
per plant, respectively, in the chickpea genotypes ICCV-4958
and HC-5 under rainfed conditions. Hirich et al. (2011)
reported that chickpea plants subjected to drought stress

during the vegetative period exhibited the highest yield,
reaching 6.5 t ha?, surpassing the yield obtained for the
control, which was 4.9 t ha'. Shamsi et al. (2010) and
Singh et al. (2010) reported that the grain yield, number of
grains per plant, number of pods per plant, biological yield,
harvest index and 100-grain weight of chickpea were
markedly higher under irrigated treatment compared to
conditions of drought stress. The highest pod density and
100 seed weight were observed in PUSA-1103, while the
highest seeds per pod were recorded in PUSA-1105 and
PUSA-372. PUSA-1103 exhibited the maximum biomass,
seed yield and harvest index, which was statistically at par
with BGD-72 and significantly higher than all the other
tested genotypes. Mafakheri et al. (2010) concluded that
under drought conditions, the drought-tolerant variety
Bivaniej exhibited the highest yield, while the drought-
sensitive variety Pirouz showed the lowest yield. Drought
stress during the anthesis phase had a more severe impact
on seed yield compared to stress during the vegetative
stage. Haque et al. (2010) concluded that drought had a
substantial impact on seed output in chickpea genotypes.
Kumar et al. (2010) recorded highest seed yield per hectare
in chickpea genotypes Pusa-72, KGD-1174 and Pusa-
1053. The genotypes HC-5 and H 02-36, characterized by
a deep root system, demonstrated elevated shoot biomass
production, measuring 9.5 and 7.7 g/plant, along with
substantial seed yield of 16.9 and 14.2 g/plant, respectively,
under rainfed conditions.

Sharma et al. (2007a) concluded that the number of
effective pods per plant, 100 seed weight, seed output,
biological yield and harvest index were all significantly
lowered by moisture stress in chickpea crop as compared
to irrigated control. Significantly higher 100 seed weight and
biological yield was observed in ICC 4958 and highest seed
yield per plant in ICCV 10 as compared to other genotypes
under trial. Sharma et al. (2007b) reported that due to
terminal moisture stress, the seed yield was reduced by 33.3
and 13.2 per cent in severely stressed rainout shelter and
mildly stressed rainfed treatment over irrigated control.
Nayyar et al. (2006) found that flowering and pod setting in
chickpea appear to be the most drought-sensitive stages.
Due to photosynthetic limits caused by water stress during
flowering and grain filling, grain yields of chickpea crop were
reduced by 50-80 per cent.

CONCLUSION

Different irrigation regimes, including varying frequencies
and amounts of water application, can affect the growth,
development and yield of chickpea plants. Optimal irrigation
management, providing sufficient moisture at the right time
can promote vigorous growth, improved pod formation,
higher seed set and increased yield potential. To overcome
the yield reductions from terminal drought, chickpea is
grown with supplemental irrigation in some part of the world,
particularly in west Asia and northern India. However, the
actual number of irrigations required depends upon many
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factors including the rainfall received, soil texture, weather
conditions and crop duration. Also, the chickpea genotypes
vary in their genetic makeup, physiological traits and
adaptability to different environmental conditions. Some
genotypes may exhibit inherent tolerance to water stress
or drought conditions, allowing them to maintain growth
and productivity even with limited water supply. Other
genotypes may be more sensitive to water stress, showing
reduced growth and lower yield under drought conditions.
Thus, selecting suitable chickpea genotypes with traits
such as drought tolerance, early maturity and high yield
potential can help mitigate the adverse effects of water
stress and optimize productivity in different growing
environments. The complex interaction between irrigation
levels and chickpea genotypes can influence plant
response to water application and overall yield
performance. Thus, a thorough understanding of variety/
genotype selected and its critical stages of irrigation is
essential to improve chickpea productivity and water use
efficiency so that farmers can ensure sustainable crop
production in diverse agro-climatic conditions.
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