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Chickpea (Cicer arietinum L.), which is commonly
known as gram plays an important role in the
vegetarian diet as a major source of protein. Pulses
are almost an essential component of the vegetarian
diet in Indian sub-continent, besides in rich source
of protein. Insect-pests are challenge in gram
cultivation. NCIPM study has recorded pod borer,
Helicoverpa armigera Hubner (Lepidoptera:
Noctuidae) in gram to cause 30-90% loss in Madhya
Pradesh, Karnataka, Rajasthan, Maharashtra, Uttar
Pradesh, Gujarat and Telangana (Kumar et al.,
2021a, b; Shah et al., 2021). This polyphagous pest
cause economic loss to chickpea, pigeonpea, cotton,
sunflower, tomatoes, chillies, tobacco and many
other crops (Vikram, 2021). Among several insect
pests attacking chickpea, gram pod borer,
Helicoverpa armigera (Hübner) (Lepidoptera:
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and ICC 506-EB as resistant check) for their morphological and biochemical traits of resistance to
Helicoverpa armigera, indicated trichome number, length and density, and nitrogen, total chlorophyll
and potassium content as influencing the resistance/ susceptibility levels in chick pea.
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Noctuidae) is the major pest of chickpea which
feeds on every stage of the crop from seedling to
maturity and is known to cause 50 – 60 per cent
pod loss (Sonawane and Chaudhary, 2021).
Morphological namely plant height, stem thickness,
number of branches, leaf trichome density and
trichome length and biochemicals namely nitrogen,
protein, potassium, phosphorus and total chlorophyll
contents are the important traits in contributing
resistance or otherwise. Therefore, the present
investigation was undertaken to calibrate the
influence of various traits and their impact on gram
pod borer infestation on chick pea.

Experiment was conducted during the Rabi 2020-2021
with a total number of eight genotypes (Table 1).
The ICC 506-EB genotype was selected as
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resistant check as it showed resistance against H.
armigera on the basis of Malic acid content in
leaves (Bhagwat et al., 1995). CRBD has been
utilized with all the recommended agronomic
practices, sown in rows (10 X 35 cm) with three
replications. Number of larvae per plant, mean leaf
infestation and mean pod infestation were recorded
in all the replications by selecting five random plants
at the time of pod formation stage. Morphological
parameters viz., plant height, stem thickness,
number of branches, leaf trichome density and
trichome length were recorded. For trichome
extraction, leaf chlorophyll was erased with the help
of organic solvents (dimethyl sulpho-oxide and
ethanol) kept for 12 hours at 600C in BOD. Later
on, the trichomes were extracted with help of fine
forceps, needle and surgical blades and length has
been taken by placing over the measuring ocular
under the microscope.

For the estimation of biochemical (nitrogen,
phosphorus, potassium and protein) samples have
been prepared by selecting a total number of five
plants from each replication of each treatment
randomly and cut from the base at root. These
samples should be composited, washed with running
water and then chopped into very small pieces by
mixing stem and leaves at the rate of 80:20. Later
on, the chopped material was mixed thoroughly and
dried in air for 1 day and later in the oven at 700C
for a total period of 22-28 hours. These dried
samples were again ground upto finer dust. From
these, 5 g material was taken for estimation of N,
K and protein. Nitrogen content was calculated as
per AOAC (1970).

Nitrogen (%) =
(Sample TV-Blank TV) 0.00007×Volume of digation

weight of sample×Adiquot taken
×100

The protein calculated as = Nitrogen (%) × 6.25;
potassium by Flame Photometer (Upadhyay and
Sahu, 2012) and total chlorophyll by
spectrophotometer method (Arnon, 1949). One
gram leaf samples were taken, homogenized in a
pre-cooled mortar and pestle using 80 per cent
acetone. A pinch of calcium carbonate was added
while grinding. Later the extract was centrifuged
at 3000 rpm for 15 min and made up to 25 ml with

80 per cent acetone. The clear solutions were
transferred to a colorimeter tube and the optical
density was measured at 645 nm and 663 nm,
against an 80 per cent acetone blank in Shimadzu
35 Double Beam spectrophotometer (UV 240).
The levels of chlorophyll ‘a’ and chlorophyll ‘b’ were
determined using the equation given below:

Chlorophyll-a [mg ml-1] = 12.7 A663 - 2.69 A645

Amount of Chlorophyll-b [mg ml-1]
= 22.9 A645 - 4.68 A663

where:

A645 = absorbance at a wavelength of 645 nm

A663 = absorbance at a wavelength of 663 nm.

Total Chlorophyll (mg/ml) = Chlorophyll a +
Chlorophyll b.

The data were analysed for ANOVA and correlation
to establish the relationship of traits with the levels
of pod borer infestation.

Plant heights ranged from 51.34 to 56.67cm and
maximum height was recorded in WCG-10 (Pant
G-10) followed by Avrodhi with 56.34 and Ganguar
(GNG 1581) with 54.67cm while minimum was
recorded in ICC 506-EB (Check) with 51.34. Stem
thickness was maximum in Ganguar (GNG 1581)
with 4.67 mm followed by Ankur (CSJ 140); JGK-
2; Avrodhi and ICC 506-EB (Check) and minimum
was recorded in WCG-10 (Pant G-10) and Vallabh
Kallar Channa 1 with 3.67 mm. Number of branches
were maximum in Ankur (CSJ 140) with 6.34
followed by Jawahar Gram-1 (JGK 1), Vallabh
Kallar Channa 1 and WCG-10 (Pant G-10).
Trichome density was maximum in the leaves of
ICC 506-EB (Check) with 51.34 trichomes per leaf,
followed by Jawahar Gram-1 (JGK 1). Trichome
density was minimum in JGK-2 with 41.67 and
Vallabh Kallar Channa 1 with 43.61. The trichome
length was maximum in WCG-10 (Pant G-10) with
7.67 ìm followed by Vallabh Kallar Channa 1 and
Jawahar Gram-1 (JGK 1) with 7.34 ìm. Minimum
trichome length was recorded in ICC 506-EB
(Check) with 6.41 m and Avrodhi with 6.67 m
(Table 1).

Morphological and biochemical traits in chickpea resistance against Helicoverpa armigera Hubner
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Nitrogen content was maximum in Vallabh Kallar
Channa 1 (3.61%) followed by JGK-2 and WCG-
10 (Pant G-10), while minimum was recorded in
ICC 506-EB (Check) (3.09 %) and Avrodhi
(3.19%). In the case of protein, it was maximum in
Vallabh Kallar Channa 1 (22.56 %), followed by
JGK-2 (21.68%) and WCG-10 (Pant G-10)
(21.31%). Potassium was maximum in ICC 506-
EB (Check), while minimum was in Vallabh Kallar
Channa 1 and WCG-10 (Pant G-10). The total
chlorophyll was maximum in JGK-2 (1.53 mg ml-1)
followed by Vallabh Kallar Channa 1 and Ankur
(CSJ 140); Ganguar (GNG 1581), while it was
minimum in ICC 506-EB (Check) (1.37 mg ml-1)
(Table 1).

The number of pod borer larvae was maximum in
Vallabh Kallar Channa 1 (3.67) followed by JGK-2
and WCG-10 (Pant G-10), while minimum in ICC
506-EB (Check) (1.34). The infestation on leaf was
maximum in Vallabh Kallar Channa 1 (67%)
followed by JGK-2 (59%) and WCG-10 (Pant G-
10) (51 %), while it was minimum in ICC 506-EB
(Check) (36%). The mean per cent of pod
infestation (Table 1) was found maximum in Vallabh
Kallar Channa 1 (61%) followed by WCG-10 (Pant
G-10); JGK-2 (53%) and Ankur (CSJ 140) (51%).
It was minimum in ICC 506-EB (Check) (38%).

Significant positive correlation was noted between
trichome length, total chlorophyll, nitrogen and pod
infestation (Table 2). Plant height is an important

character of plant, in case of all the agricultural
crops, it deals with the productivity of the crop. All
the selected genotypes under this experiment had
showed different degree of variation among the
height parameter. As per the correlation values,
height is found to be positively correlated with the
various infestation parameters. Dinesh et al. (2017),
Pandey et al. (2021) and Yadav et al. (2021)
support these findings. The stem thickness can be
considered as a major factor in case of stem borers
but the defoliators have not found to be correlated
with the stem thickness that much. In case of other
morphological parameters, trichome density and
trichome length was found to the major infestation
governing factor in case of this pest. The correlation
of trichome density with various traits of infestation
was maximum and negative and it was noted that
genotypes having shorter trichomes with higher
density, was found to be very less infested with the
chickpea pod borer (Shahzad et al., 2005;
Vanambathina et al., 2021).

Nitrogen, potassium and chlorophyll were noted as
the more influencing factors to the infestation and
survival of chickpea pod borer on selected
genotypes. The maximum correlation was seen in
case of mean per cent of pod infestation and
nitrogen content in plants. The correlation between
nitrogen; chlorophyll and infestation traits suggested
the more nitrogen content in plants will leads to
more infestation of H. armigera (Gyawali et al.,

Table 2. Correlation between the morphological and biochemical factors of chickpea genotypes
and Helicoverpa armigera infestation

Character Larvae/  plant Leaf infestation (%) Pod infestation (%) Correlation

Plant height 0.439 0.346 0.361 Positive

Stem thickness -0.390 -0.407 -0.478 Negative

Branches (no.) -0.010 -0.046 0.142 NS

Trichome density -0.952 -0.904 -0.840 Negative

Trichome length 0.449 0.440 0.604 Positive

Nitrogen 0.972 0.922 0.987 Positive

Potassium -0.852 -0.834 -0.918 Negative

Chlorophyll 0.804 0.758 0.665 Positive

Anupa K Antony et al.
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2021; War et al., 2021). The potassium found to be
negatively correlated with all traits of infestation
and genotypes richer in K content, were slightly
resistant against the chickpea pod borer infestation
(Keshan et al., 2021; Gayatri and Kumar, 2021;
Sai et al., 2021). The results indicate trichome
density and lengths as the major influencing factors
while in biochemical, nitrogen, potassium and
chlorophyll content were identified in influencing
the susceptibility levels of the genotypes.
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