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Abstract

A field experiment was conducted to study the effect of varieties and micronutrient applications on
growth and quality of chickpea during two consecutive rabi seasons of years 2018-19 and 2019-20,
respectively. The experiment was laid out in split plot design with three varieties in main plot viz. (V1)
KGD-1168, (V2) Radhey and (Vs) KWR-108 and seven micronutrient treatments in sub plots viz. (M1)
Control, (M2) Zinc @ 0.5%, (Ms) Boron @ 0.2%, (M) Iron @ 0.1%, (Ms) Zinc @ 0.5% + Boron @
0.2%, (Ms) Zinc @ 0.5% + Iron @ 0.1% and (M7) Zinc @ 0.5% + Boron @ 0.2% + lron @ 0.1%. The
results reported that the higher growth parameters viz. plant height, number of branches plant?, fresh
weight plant™? and dry weight plant™ were recorded with variety Radhey. However it was statistically at
par with variety KWR-108 during both the experimental years. Among the micronutrients, application of
Mz (Zinc @ 0.5% + Boron @ 0.2% + Iron @ 0.1%) recorded higher growth parameters with quality
produce which were at par with Zinc @ 0.5% + Boron @ 0.2% and Zinc @ 0.5% + Iron @ 0.1%.
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Introduction
Chickpea (Cicer arietinum L.) the premier pulse crop of Indian subcontinent, is predominantly
consumed as a pulse; dry chickpea is also used in preparation of a variety of snacks, sweets
and condiments and green fresh chickpea are commonly consumed as a vegetable. It is one of
the most important pulse crop grown in semi-arid and tropical climate. India is the largest
chickpea producer as well as consumer in the world. According to the International Crops
Research Institute for the Semi-Arid Tropics (ICRISAT) chickpea seeds contain on average
21.1% protein, 64% total carbohydrates (47% starch, 6% soluble sugar), 5% fat, 6% crude
fibre and 3% ash. High mineral content has been reported for phosphorus (340 mg per 100 g),
calcium (190 mg per 100 g) and magnesium (140 mg per 100 g), iron (7 mg per 100 g) and
zinc (3 mg per 100 g). The germinated seeds are recommended to cure scurvy. Malic and
oxalic acids secreted from leaves locally known as 'Amb', helps to lower the blood cholesterol
level. Recent studies have also shown that they can assist in lowering of cholesterol in the
bloodstream (Pittway et al., 2008) 24,
The shortage of pulses has aggravated the problem of malnutrition in humans and thus, there is
an urgent need for meeting their increasing demand by manipulating the production
technologies appropriately. This could be achieved by increasing the area under these crops or
by increasing their per unit productivity. The area under pulses does not seem likely to expand,
as the land has become limiting factor due to rapid industrialization and urbanization. The low
production of this crop is due to improper use of fertilizers, weed competition, improper time
of sowing and seed rate, pest and disease management and selection of genotypes (Gaur et al.,
2010) 19, Chickpea varieties play an important role in the production of pulses. Selection of
proper variety for a set of agro-climatic conditions is very important to achieve maximum
potential, because of differential growth and development behaviour due to different genetic
characters of varieties. There are several evidences indicating that the high yielding chickpea
varieties are showing response to application of micronutrients. Critical evaluation and
selection of the superior varieties with high yield potential and good quality for particular
region is, therefore always has a good promise.
In modern agriculture micronutrients are becoming deficient day by day due to intensive
cultivation with high yielding varieties of crops using high analysis fertilizers, which not only
reduce the crop productivity but also deteriorates the quality of produce.
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Farmers are not well aware about nutrients management of
chickpea. They apply only inadequate major nutrients to
chickpea. Four micronutrients i.e. Manganese (Mn), Iron (Fe),
Copper (Cu) and Boron (B) are required for higher plants
(Welch et al., 2005) B3, This has been well documented to
involve in photosynthesis, nitrogen fixation, respiration and
other biochemical pathway (Foth and Ellis, 2006) [,
Micronutrients are essential for the normal growth of plants
(Kennedy et al., 2003) (61, Micronutrient malnutrition affects
more than half of the world population particularly in the
developing countries (Alloway, 2008) [ and in particular Fe
and Zn deficiency in human nutrition are wide-spread in
developing Asian countries including India (Shively et al.,
2014) 271 Jron plays an important role in chlorophyll
synthesis, being a structural component of hems, hematic and
leg-haemoglobin and it is also an important part of the
enzyme nitrogen’s, which is essential for the N, fixation in
legumes. The agronomic importance of chickpea is linked to
its high protein content and other essential minerals,
especially micronutrients. Zinc plays an important role in
formation of chlorophyll and growth hormones (Hotz and
Brown, 2004; Welch and Graham, 2004) I3 34 Zn is
recognized as essential component of several enzyme systems
having vital roles in the plant metabolism, e.g. carbonic
anhydrase for reversible hydration of CO, to form HCOs™ for
transport and utilization of CO, in photosynthesis. It is also
responsible for resisting pH changes in cytoplasm. Zn is
involved in auxin metabolism like, tryptophan synthesis,
tryptamine metabolism (Shively et al., 2014) 27, Secondly,
Iron is a nutrient that all plants need to function properly.
Many of the vital functions of the plant, like enzyme,
chlorophyll production, nitrogen fixation, and development
and metabolism are all dependent on iron. Without iron, the
plant simply cannot function properly (Shively et al., 2014)
(271

Boron regulates transport of sugars through membranes, cell
division, cell development and auxin metabolism. Without
adequate levels of boron, plants may continue to grow and
add new leaves but fail to produce fruits or seeds. The
application of B is important when the concentration of B in
the soil is less than 0.3 mg kg™ (Ahlawat et al., 2007) [, A
continuous supply of boron is important for adequate plant
growth and optimum yields. Boron (B) may cause yield losses
of up to 100% (Ahlawat et al., 2007) [ In general, each
tonne of chickpea grain removes 38 g of Zn and it has been
estimated that 35 g of B and 1.5 g of Mo are also removed
from the soil (Ahlawat et al., 2007) ™. Furthermore, nutrients
particularly, micronutrients when applied to the foliage are
generally absorbed more rapidly through trichomes present in
leaves as well as providing a means of quickly correcting the
plant nutrient deficiencies (Welch and Graham, 2004) (4,
However, information regarding varieties and application of
micronutrients in chickpea production in Uttar Pradesh is
lacking. Keeping in view the above discussed facts of
sufficient information and sparce related research, the present
investigation was undertaken to find out the effect of varieties
and micronutrients application on growth and quality of
chickpea in Kanpur conditions.

Material and Methods

The experiment was conducted during two consecutive rabi
seasons of years 2018-19 and 2019-20, respectively at
Students’ Instructional Farm, Chandra Shekhar Azad
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University of Agriculture & Technology, Kanpur, situated at
latitude of 25° 26’ to 26° 58 North latitude and East latitude of
79° 31° to 80° 34°, with altitude of 125.9 meters above the
mean sea level. The total rainfall of 37.5 and 164.0 mm were
received during crop growing season of year, 2018-19 and
2019-20, respectively. Soil of the experiment field had sandy
loam in texture, slightly alkaline in reaction, low in electrical
conductivity, low in organic carbon, available nitrogen and
medium in available phosphorus and potassium. However,
soil was deficient in micronutrients.

The experiment was laid out in split plot design with three
varieties in main plot viz. (V1) KGD-1168, (V.) Radhey and
(Vs) KWR-108 and seven micronutrient treatments in sub
plots viz. (M;) Control, (M) Zinc @ 0.5%, (Ms) Boron @
0.2%, (M) Iron @ 0.1%, (Ms) Zinc @ 0.5% + Boron @
0.2%, (M) Zinc @ 0.5% + Iron @ 0.1% and (My) Zinc @
0.5% + Boron @ 0.2% + Iron @ 0.1%. Each main plot was
surrounded by a buffer of 1.5 m width whereas subplot was
surrounded by 0.5 m width to protect the plots from
accidental irrigation and gain of water through seepage. The
treatments were replicated three times. The recommended
dose of fertilizers (20:50:50 kg N:P:K ha?) were applied
through prilled urea for nitrogen, single super phosphate for
phosphorus, muriate of potash for potash. However,
application of Zinc, boron and iron was applied as per
treatment by using zinc sulphate monohydrate for zinc, boric
acid for boron and ferrous sulphate for iron. Full single super
phosphate, muriate of potash and 1/2 part of urea were
applied at the time of sowing and remaining 1/2 part of prilled
urea was broadcasted at 30 days after sowing. Application of
micronutrients was done by using knapsack sprayer at 25 and
50 days after sowing. Observations related to growth
characters were observed at maturity stage during both the
years. Protein content in seed was estimated by method
suggested by AOAC (1990) Bl However, protein yield in seed
(kg ha') was calculated by multiplying the protein content
(%) in seed with their respective yields. The data relating to
each character were analyzed as per the procedure of analysis
of variance and significance was tested by “F” test (Gomez
and Gomez 1984) 11,

Results and Discussions

Effect of varieties

Varieties of chickpea influenced significantly almost all the
growth parameters viz, plant height, number of branches plant
!, fresh weight plant* and dry weight plant? at maturity stage
(Table 1). Variety, Radhey recorded highest values during
both the experimental years for plant height (66.35 and 67.63
cm), number of branches plant® (17.87 and 18.02), fresh
weight plant? (213.81 and 217.91 g) and dry weight plant?
(21.06 and 21.56 g). However, variety KWR-108 recorded
higher values which were significantly at par with Radhey
variety for all the growth parameters.

The plant height is the varietal character and may be
influenced by the environment. Varietal variation in plant
height was reported by Durga et al. (2005) [¥!: Chitanya and
Chandrika (2006) [©; Badini et al. (2015) . Increase in
number of branches may also be due to variation in
production of branches plant? in individual variety was due to
variation in their growth behavior reflected due to differences
in genetic makeup. A similar result was also reported by
Chauhan and Singh (2000) [l; Neenu et al. (2014) 22, The
accumulation of higher fresh and dry weight production in
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Radhey variety was due to enhanced growth characters like
CGR (crop growth rate), RGR (relative growth rate),
photosynthetic rate and chlorophyll content coupled with
better utilization of moisture and nutrients from the soil with
high yield potential and improved characters as compared to
other varieties. Similar results were reported by Kumar and
Deshmukh (2006) [8: Kumar et al. (2006) °l; Meena and
Baldev (2013) [2,

Data revealed (Table 2) that nitrogen and protein content in
seed failed to show marked variation due to varieties during
both the experimental years. Significantly higher (421.06 and
448.50 kg ha'l) protein yield of chickpea seed was recorded in
variety V. (Radhey) which was statistically at par with V3
(KWR-108) but both significantly superior over Vi (KGD-
1168) during both the experimental years. This might be due
to higher protein content in variety V., (Radhay). However,
higher protein yield is due to higher seed yield in respective
treatment. Similar results were observed with the findings of
Rashid et al. (2013) 28: Uttamrao et al. (2018) [,

Effect of micronutrients

Among the micronutrient, application of Zinc @ 0.5% +
Boron @ 0.2% + lron @ 0.1% recorded significantly higher
plant height (67.84 and 68.78 cm), no. of branches plant*
(18.24 and 18.54), fresh weight plant? (215.85 and 219.75 g)
and dry weight plant? (21.26 and 21.74 g) during rabi, 2018-
19 and 2019-20, respectively. However, application of Zinc
@ 0.5% + Boron @ 0.2% and Zinc @ 0.5% + Iron @ 0.1%
were statistically at par with Zinc @ 0.5% + Boron @ 0.2% +
Iron @ 0.1%.

Taller plant height might be due to the combined foliar
application of different micronutrients might have accelerated
the rate of metabolic activities in the plant system that might
have resulted in increasing height of the plant. The similar
trend of results was also reported with the application of
micronutrient mixture through foliar application by Verma et
al. (2004) *2; patel et al. (2009) [%I; Tahir et al. (2013) 2! in
chickpea. Increase in branches plant® due be the result of
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availability of required quantity of essential plant nutrients at
various growth stages leading to hastening the metabolic
processes of plant that might have resulted in production of
more number of branches. The results of this study are also in
line with Pradhan et al. (2018) %31,

The fresh and dry weigh of chickpea is product of luxurious
plant growth and assimilation of photosynthates. Chickpea
fertilized with M7 (Zinc @ 0.5% + Boron @ 0.2% + Iron @
0.1%) enjoyed healthy crop growth due to sufficient
availability of micro nutrients. Enrichment of soil with micro
nutrients made it efficient utilization micro nutrients. Iron
enhanced chlorophyll metabolism, zinc is helpful in
carbohydrate and protein synthesis and protected the chickpea
crop against photo oxidative damage. Boron also regulated
transport of sugar through membrane and played quite
essential role for cell division and cell development. The
results are in close association with Velenciano et al. (2010)
[31 and Balai et al. (2017) [,

Among the different micronutrient treatments (Table 2),
significantly higher nitrogen content in seed (3.47 and 3.52%)
and protein content (21.69 and 22.00%) was recorded with M-
(Zinc @ 0.5% + Boron @ 0.2% + Iron @ 0.1%) which was at
par with Ms (Zinc @ 0.5% + Boron @ 0.2%) and Mg (Zinc @
0.5% + Iron @ 0.1%). However, M (Control) recorded least
nitrogen and protein content in seed during both the years.
This might be due to the availability of N, P and K alongwith
Zinc, boron, iron and thereby increasing more availability to
plants. This confirms the findings of Jain et al. (2007) [,
Kaya et al. (2010) %): Gupta et al. (2012) 2 and Khan et al.
(2014) (471,

Significantly higher protein yield (Table 2) of 468.94 and
500.72 kg ha was observed with application of M7 (Zinc @
0.5% + Boron @ 0.2% + Iron @ 0.1%) over rest of the
treatments during both the experimental years. However,
significantly lesser protein yield was observed with M;
(Control). This is because of higher seed yield. The results are
in close association with Singh et al. (2004) 28 and Morad et
al. (2015) (24,

Table 1: Effect of varieties and micronutrients on growth characters of chickpea at maturity

Treatments Plarzzr?;lght No. of branches plant™|Fresh weight plant™ (g) |Dry weight plant (g)
2018-19[2019-20] 2018-19 | 2019-20 | 2018-19 | 2019-20 | 2018-19 | 2019-20
Varieties
V1. KGD-1168 62.19 | 62.96 15.22 15.69 174.22 177.07 17.08 17.36
V2: Radhey 66.35 | 67.63 17.87 18.02 213.81 217.91 21.06 21.56
Vs: KWR-108 57.17 | 57.84 16.64 17.12 196.64 200.70 19.18 19.48
S.Emz 2.14 217 0.54 0.56 6.17 6.23 0.70 0.73
LSD (p=0.05) 6.44 | 6.53 1.63 1.68 18.52 18.73 2.12 2.19
Micronutrients
Mz: Control 56.98 | 58.02 14.64 14.92 169.12 173.60 16.58 17.02
Ma: Zinc @ 0.5% 61.27 | 62.12 16.69 16.97 193.39 196.25 18.96 19.24
Ms: Boron @ 0.2% 60.29 | 61.24 16.24 16.56 189.82 193.19 18.61 18.94
Ma: Iron @ 0.1% 59.78 | 60.57 15.87 15.99 182.99 185.84 17.94 18.22
Ms: Zinc @ 0.5% + Boron @ 0.2% 64.29 | 65.47 17.38 17.97 210.85 214.10 20.77 20.99
Ms: Zinc @ 0.5% + Iron @ 0.1% 62.87 | 63.49 16.97 17.65 202.23 207.22 19.63 20.12
My7: Zinc @ 0.5% + Boron @ 0.2% + lron @ 0.1% | 67.84 | 68.78 18.24 18.54 215.85 219.75 21.26 21.74
S.Emx 1.91 1.93 0.43 0.45 4.76 4.86 0.62 0.63
LSD (p=0.05) 578 | 581 131 1.36 14.29 14.58 1.86 1.90
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Table 2: Effect of varieties and micronutrients on nitrogen content (%), protein content (%) and protein yield (kg ha™*) of chickpea

Treatments Nitrogen content in seed (%) | Protein content (%) | Protein yield (kg hat)
2018-19 |  2019-20 2018-19 | 2019-20 | 2018-19 | 2019-20
Varieties
V1: KGD-1168 3.13 3.15 19.56 19.69 375.75 397.74
V2: Radhey 3.18 3.22 19.88 20.13 421.06 448.50
V3: KWR-108 3.15 3.18 19.69 19.88 406.20 428.61
S.Emzx 0.12 0.13 0.47 0.51 6.11 7.06
LSD (p=0.05) NS NS NS NS 18.36 21.19
Micronutrients
Mz: Control 2.78 2.80 17.38 17.50 324.83 339.33
Ma: Zinc @ 0.5% 3.18 3.21 19.88 20.06 405.15 428.08
Mz: Boron @ 0.2% 3.06 3.08 19.13 19.25 384.51 406.75
Ma: Iron @ 0.1% 2.94 2.99 18.38 18.69 361.53 392.86
Ms: Zinc @ 0.5% + Boron @ 0.2% 3.36 3.38 21.00 21.13 440.16 470.57
Ms: Zinc @ 0.5% + Iron @ 0.1% 3.29 3.32 20.56 20.75 434.43 446.54
Mz: Zinc @ 0.5% + Boron @ 0.2% + Iron @ 0.1% 3.47 3.52 21.69 22.00 468.94 500.72
S.Emz 0.09 0.10 0.38 0.42 4.22 4.31
LSD (p=0.05) 0.28 0.30 1.14 1.27 12.67 12.95

Conclusions

From the above overall study, it is recommended that to
obtain higher growth with quality produce of chickpea should
be grown by variety Radhey with application of M7 (Zinc @
0.5% + Boron @ 0.2% + lron @ 0.1%) under ago-climatic
conditions of Kanpur region of Uttar Pradesh.
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