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ANTIBIOSIS IN CHICKPEA (CICER ARIETIN UM L) T’O GRAM
POD BORER,. HELIOTHIS ARMIGERA (H UBNER)
(NOCTUIDAE LEPIDOPTERA) IN INDIA,
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The antibiotic effect of the chlcl- pea genotypes ‘ICCX-730041°, ‘ICC-10613’ ICC-10817;, “ICCL- -
79048’ (less susceptible), ‘C-°35’ (moderately susceptlble) and ‘K-850’ ‘ICC-1403’ and ‘ICC-3137 i
(more susceptlble) against gram pod borer, Heliothis armigera (Hubner) was studled at Udalpur during
1985. The genotypes showed a wide variability in larval sarvival (77:90%), larval wenoht (333-436mg/
larva), pupal weight (231-310 mg/pupa), egg viability (55-78.5%), adult longevity, 8-10 days in males
and 10-12 days in females and Howe’s growth index 0.079-0.099 dependmg upon the susceptibility. - The
genotypes were grouped into five clusters and the inter and intra-cluster distances were worked out.
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INTRODUCTION

Heliothis armigera (Hibner) is a key pest
and is one of the limiting factors in the
successful cultivation of chickpea. The pod
damagé has been found to range from 0 to
84.4%  (SITHANANTHAM et al., -1984).
The monetary loss is estimated upto 2030
million: rupees annually (LAL et al., 1985).
Chickpea varieties however differ in their
susceptibility to H. armigera due to differ-
ences in antibiosis mechanism (SINGH &
SHARMA, 1970). - Work ‘on " antibiosis ‘- to
H. armigera in different crops, including chi-
ckpea has been reported by Coaker (1959),
DHANDAPANI & BALASUBRAMANIAN (1980),
DusEy et al. (1981) and Javaras (1982).: The
present investigation is a further contribution
on antibiosis to pod borer in chickpea.

MATERIAL AND METHODS

The experiment was carried out at Udaipur
during the post-rainy season of 1985. The
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resistance, antibiosis)

geriotypes used were ‘TCCX-730041’, ‘“ICC-

10817, “ICCL-79048’ (less susceptible), ‘C-

235 (moderately susceptible) and’ ‘K-830,
‘ICC-1403", ‘ICC-3137" (more susceptible)
as reported by Lateef, ICRISAT (personal
communtication). The genotypes were gro-
wa as per recommended agronomic prx%ctices
without any pesticide application.

The experiment was conducted in a con-
trolled chamber maintained at 26 + 1°C
and 80 + 59 relative humidity with 12
hours photophase and 12 hours scotophase.
The developmental study was conducted on
30 individual larvae grouped idto three
replications of 10 larvae each. The newly
hatched larvae were released in’ separate
vials (5 x 2.5 cm) containing fresh leaves
of the test genotype with the help of a camel
hair brush. The larvae were fed leaves for
first five days, next 5 days on buds and flowers
and further on pods.

Data onvarious growth and developmental
parameters of H. armigera were recorded
each replication (Tables 1 and 2).
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For larval and pupal weights, five 10-day-
old larvae and five 10-day-old pupae were
taken from each replication. For fecundity,
two pairs of newly emerged adults, collected
at random from each rephcate, were .con-
fined in oviposition jars separately for each
pair and each replicate. The data collected

were analyzed in completely randomized .

design.

Mahalanobis D? analysis as used by Rao
(1970) was applied to find out the genetic
diversity in test genotypes in relation to the
growth and development of H. armigera.
Percent contribation of an individual para-
meter in .creating diversity in. developmental

FaBLE 1.
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behaviour of H. armigera was calculated as
under,

Nx 100
Percent. contribution, = —————.
g ‘ n (1-1)/2
Where N'= number of times a particular
character ranked first.
n = number of treatments.

RESULTS AND DISCUSSION
Larval survival:

The percent larval survival on different
genotypes differed s1gmﬁcant1y It ‘was low-
est on ‘ICCL-79048° (76.8%) and this ex-
hibited a higher degree of antibiosis (Table 1).

Antibiotic .influence of chickpea genotypes on the larval survival, larval weight,

larval period, growth index, pupal wight, pupal period and pupal survival of Heliothis armigera.

*Howe’s Mean

Mean Mean Mean Mean Mean
Genotype larval larvail larval growth pupal pupal pupal
. survival _weight period index weight period survival®
: (7] . Imgflarva] 1days] [mg/pupa}  [days] VA
‘JCCX-730041° 83.65 337.3 22.1 0.087 231.0 14.6. 83.65
- (66.14, ‘ . . (66.14)
‘ICC-10613° 80.00 3447 21.3 0.089 ~248.7 13:8 80.00
o (63.43) , (63.43)
‘IC‘.C:—IOSIV’ .. 83.65 333.0 23.0 0.084 249.0 14.9 83.65
(66.14) : . . - (66.14)
‘ICCL~79048 76.80 356.0 24.0 0.079 252.7 14.7 76.80
v (61.22) . (61.22) -
‘C-235° 83.65 - 382.0- 21.2 0.091 260.3 13.9 83.65
o (66.14) ‘ - (66.14)
K-~850 - . 90.00 429.3 19.9 0.098 - 282.7 12.6 90.00
S - (7157 (71.57)
‘1CC-1403° .-87.000 .- 388.0 20.7 0.09%4 268.3 12.5 87.00
‘ ‘ (68‘.86). . (68.86)
ICC-3137 . 90.00 436.7 19.8 0.099 310.3 12.7 90.00
. ) (71.57) (71.57).
S Em+ 2.07 5.13 0.14 — 3.91 0.17 2.07
CD at 5% -6.20 - 15.40. - 0.40° —_ 11.70 " 0.50 6.20

Log percent”Jarval survival

*Howe’s growth index =

Mean larval period in days '

Mean larvel and pupal survival percentage -was calculated from the 1mt1a1 number of larvae released

(Fxgures in parentheses arg arc—sm values)
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‘Whereas it was highest on ‘K—-850" and ‘ICC-

genotypes proved more suitable for the sur-
vival: of larvae.” DUBEY et al. (1981)- have

studied the -antibiotic influence of various:

food plants on the developmental stages of H.
armigera. They reported highest larval sur-
vival on lucerne and lowest on pea.

Larval weight :

The mean larval weight of the 10-day old
larvae reared on different genotypes differed
significantly. It was highest on ‘ICC-3137
(436.7 mg) and lowest on “ICC-10817’
(333.0 mg). This indicates that ‘ICC-10817°
exhibited more antibiosis. DUBBEY et al
(1981) recorded significantly lower weight of
the larvae fed on pea than on other plants
under ‘investigtion. :

Larval period :

Table 1 shows that the average larval period
on different genotypes differed significantly.
It was longest (24 days) on ‘ICCL-79048’,
which indicate more antibiosis in this geno-
types.
biosis by sunflower corolla than maize silk
with respect to average larval period.

Growth index:

‘ICC4~3137’ and ‘ICCL-79048’ showed
the highest (0.099) and lowest (0.079) Howe’s
growth index respectively (Table 1). This
suggest that ‘<ICCL-79048  exhibited the
highest_ level of antibiosis. A

Pupal weight

Data in Table 1. show that the mean pupal
weight of 10 day old pupae developed on
different genotypes differed significantly. It
was highest on ‘ICC-3137 -and lowest on
‘ICCX-730041" which indicate.. the- pupae
will be heavier on susceptlble genotypes and
lighter on resistant ones.

* successfully (Table 1).

COAKER (1959) reported more anti-.

-Pupal period
3137 (90%), which showed that these two -

Table 1 shows that the average pupal period
on different genotypes differed significantly.
It was longest on ‘ICC-10817" and shortest on
‘ICC-1403". -Duskgy et al. (1981) have studied
the antibiotic effect of various food plants
on: pupal period and reported significantly
shorter pupal period on lucerne and plceon-
pea than on chickpea. ' ok

Pupal survival and adult emergence :

All the larvae fed on different genotypes,
which survived upto prepupal stage, pupated
As there was no
pupal mortality and adults emerged from all
the pupa formed, the percent adult emer-
gence was same as the percent pupal survival.

Sex ratio :

Table 2 shows that females outnumbered
the males, when reared on ‘ICC-3137,
whereas males outnumbered the females .
with a slight margin on less susceptlble
genotypes.

Fecundzty and egg vzabzlm

The fecundlty and egg v1ab111ty of adults
developed on different genotypes did mnot
differ significantly.

A ditlt longevitv :

‘“The 1on0ev1ty of malé and ‘female moths
developed on different genotypes dxd not
differ significantly. However the females
produced by all genotypes survived longer
than males, produced from correspondmv
<!enotypes

Mahalanobis D? statistics: -

. Growth .and developmental parameters
which differed significantly were chosen for
this analysis. These parameters were larval
survival, larval weight, average larval period,
pupal weight and average pupal period: By
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TaBLE 2. Antibiotic influence of chickpea genotypes on adult emergence, sex ratio, facundity,
egg viability and adult longevity of Heliothis armigera.
Mean adult Sex ratio No.of eggs  Viability of Mean adult longevity (days)
Genotype emergence® laid/female eggs (%)
¢ Male Female Male Female

ICCX-730041° 83.65 1 0.8 338.3 59.7 8.3 10.0
(66.14) (50.6)

ICC-10613° 80.00 1 0.8 323.7 54.7 7.7 10.0
(63.43) “7.7)

‘ICC-10817 83.65 1 0.7 344 .7 63.2 8.0 10.7
(66.14) (52.7)

ICCL-79048°  76.80 1 0.9 303.0 58.0 10.0 10.7
(61.22) (49.6)

‘C-235 83.65 1 0.8 383.0 62.9 9.0 11.0
(66.14) (52.5)

‘K-850° 90.00 1 0.9 379.0 66.3 9.3 12.3
(71.57) (54.5)

‘ICC-1403° 87.00 1 1.0 329.7 66.0 9.7 11.7
(68.86) (54.3)

‘ICC-3137 90.00 1 1.1 402.3 78.5 10.0 12.0
(71.57) 62.4)

S. Em+ 2.07) — — 25.6 (3.04) 0.66 0.77
6.20 —_ — NS NS NS NS

CD at 59

*Percent adult emergence was calculated from the initial number of larvae released.

Figures in parentheses are arc-sin values.

using D? statistics, all the genotypes were
grouped into five clusters (Fig. 1). These clu-
sters show the groupings of genotypes based
on the response of growth and developmental
parameters of H. armigera on them. For
example cluster A, in this cluster there are two
genotypes, which mean the groth and develop-
ment of H. armigera showed a similar res-
ponse towards these two genotypes. The
inter cluster distance was highest between
cluster B (which consist of the ‘ICC-3137
and ‘K-850’, (the more susceptible genotypes)
and cluster D (which comprised ‘ICCL-
79048’ the less susceptible genotype). This
means that the growth and development of
H. armigera responded differently on the

genotypes in cluster B than on genotype in
cluster D. This intra-cluster distance was
highest in cluster C and lowest \in cluster A,
which mean the genotypes in cluster A
were more closer to each other than the -
genotypes in cluster C in their influence on
growth and development of H. armigera.

The contribution of different parameters
in creating diversity in feeding and develop-
ment of this insect was also measured by
using D? statistics. It was observed that
larval weight contributed maximum, 509
followed by average larval period, pupal
weight and average pupal period 32.1, 14.3
and 3.69 respectively.
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Figure 1. Intra- and inter-cluster distances among different genotypes of chickpea
based on their effect on the growth and development of Heliothis armigera.
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