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ABSTRACT

A field experiment entitled “Effect of Hydrogel Levels and Plant Growth Regulators on Chickpea (Cicer
arietinum L.) under Rainfed Condition” was conducted on clay loam soil having low in available nitrogen
(273.65 to 278.01 kg ha™), medium in available phosphorus (18.57 to 20.23 kg ha™) and high in available
potassium status (313.63 to 319.47 kg ha™) with slightly alkaline in reaction at the Instructional Farm, RCA,
MPUAT, Udaipur during the rabi season 2023-24 and 2024-25 with the objective to evaluate the performance
of hydrogel levels and plant growth regulators under rainfed condition. The experiment comprised of four
hydrogel levels (0, 2.5, 5.0 and 7.5 kg ha™) and plant growth regulators (water spray, salicylic acid at 100
ppm, CaCl, at 0.2 %, mepiquat chloride at 500 ppm, KCl at 0.1 % and thiourea at 500 ppm) thereby involving
24 treatment combination which was replicated three time in factorial RBD. The result revealed that among
four hydrogel levels 7.5 kg ha™ recorded the maximum plant height and DMA at successive growth stages
and primary branches plant™ which remained at par with application of 5.0 kg hydrogel ha™ and both these

levels significantly increased as compared to application of 2.5 kg ha™ and control during both years.
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Introduction

Chickpea (Cicer arietinum L.) known as “king of
pulses” is a most important winter (rabi) season le-
gume with high acceptability and wider use in nu-
tritional food basket. It is also consumed in the form
of processed whole seed (boiled, roasted, parched,
fried, steamed, sprouted, etc.) or dal (decorticated
spilt cotyledons boiled and mashed to make a soup)
or as dal flour (besan). Chickpea is a good source of

protein (18-22 %), carbohydrate (52-70 %), fat (4-10
%), minerals (calcium, phosphorous, iron) and vita-
mins. Its haulm has good forage value and can be
used as an excellent animal feed (Rajendra Prasad,
2018). Hydrogel is a granular product developed
and patented by Indian Agriculture Research Insti-
tute (IARI), New Delhi and being promoted by In-
dian Council for Agricultural Research (ICAR) as
well as Ministry of Agriculture and Technology.
Hydrogel is a macromolecular cross-linked hydro-
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philic polymeric chain with the ability to absorb wa-
ter or aqueous fluids. The main function of this is it
can absorb a minimum of 400 times of its dry weight
of pure water and gradually release it according to
the needs of the crop plant. It acts like a sponge and
absorb water which is releases slowly to the crops to
get a sustained supply of moisture (Shikha et al.,
2019). Hydrogel is one of the most popular agro-
chemical that increases water holding capacity for
agricultural applications (Sharma, 2004). Hydrogel
provides a range of environmental benefits like de-
creased erosion, reduced sediment and nutrient
losses and absorb the nutrients to gradually release
them.

Plant growth regulators (PGRs) are natural or
synthetic substance that can inhibit, stimulate or
vary the growth of a plant which is very effective at
very low concentration. The naturally occurring sub-
stance affecting various physiological processes in a
plant is called plant hormone or phyto hormones
and synthetic substance are called growth regulators
(Pal et al., 2017). Plant growth regulators also called
bio-stimulates or bio-inhibitors act inside plant cell
to stimulates or inhibit specific enzyme or enzyme
system and help regulate plant metabolism. PGRs
are known to modified plant architectures, enhance
source-sink relationship and stimulates the translo-
cation of photo-assimilates and also helping in bet-
ter retention of flowers, pod and seed development.

Materials and Methods

The experiment comprised of four hydrogel levels
(0,2.5,5.0 and 7.5 kg ha') and plant growth regula-
tors (water spray, salicylic acid at 100 ppm, CaCl, at
0.2 %, mepiquat chloride at 500 ppm, KCl at 0.1 %
and thiourea at 500 ppm) thereby involving 24 treat-
ment combination which was replicated three time
in factorial RBD. The height of five randomly tagged
plants from each plot was measured from base of
plant to freshly opened leaf tip of the main shoot at
harvest. The mean plant height for each treatment
was computed and expressed in cm. Total numbers
of primary branches were counted from five ran-
domly selected plants from each experimental unit.
These were averaged to workout number of primary
branches plant™. The periodical changes in dry mat-
ter accumulation at harvest was recorded by collect-
ing whole plant samples from the randomly selected
five plants in each plot. These samples were
chopped and placed in separate perforated paper
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bags, sundried for 2-3 days and finally kept in oven
at 70"C for 72 hours till a constant weight was
noted. Thereafter, weight of each sample was re-
corded and averaged to work out dry matter accu-
mulation plant” and expressed as g plant™.

Results and Discussion

Plant height

Hydrogel Levels: Across the years as well as in
pooled analysis, The maximum plant height at har-
vest was recorded under application of 7.5 kg hy-
drogel ha! which was found at par with the applica-
tion of 5.0 kg hydrogel ha' and both these levels sig-
nificantly improved plant height at harvest over
application of 2.5 kg hydrogel ha™ and control dur-
ing both years.

On the basis of pooled analysis, application of 7.5
kg hydrogel ha'attained plant height of 65.69 cm at
harvest, which was significantly higher by 4.20 and
8.15 over application of 2.5 kg hydrogel ha' and con-
trol, respectively. While the corresponding increase
in plant height at harvest due to application of 5.0 kg
hydrogel ha' (64.73 cm) was 3.24 and 7.19 cm.

Plant Growth Regulators: Irrespective of years as
well as in pooled analysis, foliar application of plant
growth regulators significantly influenced plant
height at harvest. Thus when compared to least
mean plant height of 58.64 cm realized under water
spray, application of salicylic acid at 100 ppm, CaCl,
at 0.2 %, mepiquat chloride at 500 ppm, KCl at 0.1 %
and thiourea at 500 ppm significantly improved
plant height at harvest by 3.91, 3.96, 4.03, 4.16 and
6.46 cm, respectively. Amongst plant growth regu-
lators foliar spray of thiourea at 500 ppm recorded
highest plant height at harvest over rest of plant
growth regulators during both years.

Further plant growth regulators viz., salicylic acid
at 100 ppm, CaCl, at 0.2 %, mepiquat chloride at 500
ppm and KCI at 0.1 % remained at par with each
other in this regard during both the years of investi-
gation as well as on pooled analysis.

Dry matter accumulation (g plant™)

Hydrogel levels: Data presented in Table 1.0 indi-
cate that increasing level of hydrogel application up
to 5.0 kg ha significantly increased DMA plant™ at
harvest during either year of research as well as in
pooled analysis. Further increase in hydrogel level
from 5.0 to 7.5 kg ha though increased DMA but
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failed to attain statistical significance during both
years.

On pooled basis, application of 7.5 and 5.0 kg

hydrogel ha'accumulated 17.89 and 17.70 g dry
matter plant™ at harvest registered significantly in-
creases of 9.20, 7.23 and 20.80, 18.63 per cent over
application of 2.5 kg hydrogel ha™ and control, re-
spectively.
Plant Growth Regulators: It is explicit from data
that foliar spray of plant growth regulators signifi-
cantly influenced DMA plant™ at harvest during
both the year of investigation as well as in pooled
analysis. Thus when compared to the least mean
DMA plant™ at harvest realized under water spray
(19.59 g), foliar application of salicylic acid at 100
ppm, CaCl, at 0.2 %, mepiquat chloride at 500 ppm,
KCl at 0.1 % and thiourea at 500 ppm significantly
increased DMA plant™ at harvest by 9.13, 10.26,
13.16, 14.24 and 22.30 per cent, respectively,
Amongst plant growth regulators, the maximum
DMA plant” at harvest was estimated under appli-
cation of thiourea at 500 ppm over rest of plant
growth regulators during both years.

Further plant growth regulators salicylic acid at
100 ppm, CaCl, at 0.2 %, mepiquat chloride at 500
ppm and KCI at 0.1 % remained at par with each
other in this regard during both the year of experi-
mentation as well as in pooled analysis.
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Number of primary branches plant”

Hydrogel levels: An assessment of data (Table 1.0)
reveals that increase in hydrogel levels up to 7.5 kg
ha significantly enhanced primary branches plant
! as compared to application to 2.5 kg hydrogel ha™
and control during both the year of experimentation
as well as in pooled analysis. Which was found at
par with the application of 5.0 kg hydrogel ha™.

The pooled data show that application of 7.5 and
5.0 kg hydrogel ha'significantly improved number
of primary branches plant®at harvestby 7.01, 2.29
and 6.41, 1.72 per cent over application of 2.5 kg
hydrogel ha™and control, respectively.

Plant Growth Regulators: During both years as well
as in pooled analysis, foliar application of plant
growth regulators significantly influenced number
of primary branches plant™ at harvest compared to
control. The mean data indicate that foliar applica-
tion of salicylic acid at 100 ppm, CaCl, at 0.2 %,
mepiquat chloride at 500 ppm, KCI at 0.1 % and
thiourea at 500 ppm significantly enhanced number
of primary branches plant® by 3.23, 4.25, 5.26, 6.27
and 10.93 per cent over water spray, respectively.
Amongst plant growth regulators, highest number
of primary branches plant! were estimated under
foliar application of thiourea at 500 ppm which were
significantly higher over rest of plant growth regu-
lators during both years.

Table 1. Effect of hydrogel levels and plant growth regulators on plant height (cm), DMA at harvest (g plant?) and
number of primary branches plant™ at harvest of chickpea

Treatments Plant height (cm) Primary branches plant’  Dry matter accumulation
2023-24 2024-25 Pooled 2023-24 2024-25 Pooled (g plant™)
2023-24 2024-25 Pooled
Hydrogel (kg ha)
0 58.21 56.87 57.54 5.14 4.85 4.99 19.67 19.07 19.37
2.5 62.19 60.79 61.49 5.37 5.08 522 21.67 21.19 21.43
5.0 65.34 64.13 64.73 5.46 517 5.31 23.22 22.74 22.98
7.5 66.38 65.01 65.69 5.46 5.21 5.34 2391 23.29 23.60
SEm.x 0.705 0.696 0.352 0.036 0.029 0.015 0.209 0.283 0.142
C.D. (P=0.05) 2.008 1.980 0.988 0.102 0.084 0.042 0.595 0.805 0.399
Plant growth requlators
Water Spray 59.32 57.96 58.64 5.10 478 494 19.95 19.23 19.59
CaCl, at 0.2 % 63.24 61.97 62.60 5.34 5.00 5.15 21.88 21.33 21.60
Thiourea at 500 ppm 65.90 64.66 65.10 5.66 5.30 5.48 24.18 23.74 23.96
Salicylic acid at 100 ppm 63.22 61.88 62.55 5.27 492 5.10 21.66 21.10 21.38
Mepiquat chloride at 500 ppm 63.36 61.99 62.67 5.35 5.14 5.20 22.39 21.95 22.17
KClat0.1 % 63.45 62.15 62.80 543 5.18 5.35 22.66 22.10 22.38
SEm.x 0.804 0.852 0.431 0.044 0.036 0.018 0.256 0.346 0.174
C.D. (P=0.05) 2.459 2.425 1.210 0.125 0.102 0.051 0.728 0.986 0.489
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Further plant growth regulators salicylic acid at
100 ppm, CaCl, 0.2 %, mepiquat chloride at 500 ppm
and KCl at 0.1 % were statistically at par with each
other in this regard during both the years of investi-
gation as well as in pooled analysis.

Hydrogel forming material polymers include
proteins such as collagen and gelatin and polysac-
charides such as alginate and agarose (Enas M.
Ahmed, 2015). Hydrogel directly influence soil per-
meability, density, structure, texture, evaporation
and infiltration rate of water, irrigation frequency,
compactation tendency and decrease runoff while
aeration and microbial activity is promoted. It has
been reported that this hydrogel reduce drought
impact on plant leading to reduced stress and oxy-
gen radical formation (Neethu et al., 2018). In gen-
eral the favourable effect of foliar applied plant
growth regulators on overall growth of chickpea
crop appears to be on account of increased photo-
synthetic efficiency by virtue of improvement in
chlorophyll content, greater developed assimilating
apparatus, several workers have reported enhance-
ment of photosynthetic efficiency due to application
of salicylic acid (Mulgir et al., 2014; Majeed et al.,
2016 and Salingpa et al., 2018), CaCl, (Manjunath
and Dhanoji, 2011 and Bhande et al., 2022), mepiquat
chloride (Sharma et al., 2013, Rajesh et al. 2014 and
Shyam et al., 2018), KCI (Bhowmick et al. 2013 and
Parimala et al., 2013) and thiourea (Bijarnia et al.,
2023 and Rathod et al., 2023).

Conclusion

On the basis of results emanated from the present
investigation it can be concluded that application of
7.5 kg hydrogel ha' to obtain maximum plant height
(65.10 cm), dry matter accumulation (g plant™),
number of primary branches plant® at harvest,
which was found at par with the application of 5.0
kg hydrogel ha™. Foliar application of plant growth
regulators thiourea at 500 ppm to obtain maximum
plant height (65.69 cm), dry matter accumulation (g
plant') and number of primary branches plant™ at
harvest.
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