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Abstract

Pod borer complex in pigeon pea are the major constraints for successful
cultivation with drastically yield reduction. Therefore, varietal evaluation of
pigeon pea against major pod borer complex was carried out at the experimental
farm of Bidhan Chandra Krishi Viswavidyalaya, Kalyani, West Bengal, India for
two consecutive years. A total of 13 pigeon pea varieties such as BAHAR, PUSA-
9, MA6, ASHA, PUSA2001, ICPL 87, PUSA992, PUSA991, MARUTI, CORG 9701,
UPAS 120, BRG 2, NDA1 were sown in 20 m2plot with three replication using
randomized block design. Number of larvae of Helicoverpa armigera and
Maruca vitrata were recorded from 10 randomly selected plants at weekly
intervals from flowering to maturity of pods whereas fifty pods were screened
for Melanagromyza obtusa at pod formation, pod filling and pod maturity
stages. The pooled data of two years results showed a significant variation of
pod borer infestation among the varieties of pigeon pea. The study showed that
among the screened varieties, Pusa 9, Pusa 991 and MA 6 exhibited the
minimum infestation level of H. armigera (0.35, 0.43 and 0.54 larvae/plant), M.
vitrata (1.54, 1.69 and 2.08 larvae/plant) at all pods developmental stages. The
similar performance of these varieties was also noticed against M. obtusa.
Therefore, the study identified some promising varieties which may be useful
for future breeding programme and these varieties will be also suitable in the
integrated pest management programme of pigeon pea.
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Helicoverpa armigera; Maruca vitrata; Melanagromyza obtusa; pigeon pea;
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Introduction

In India, pigeon pea (Cajanus cajan L. Millsp.) is an important pulse crop and it is
usually recognised as red gram, tur or arhar (1). Pigeon peas are the second most
important kharif grain legume in India, after chickpeas. They are mostly
cultivated under rainfed environments. Pigeon peas continue to be an essential
part of most Indians' diets because, dal, or thick soup, is prepared from the
dehulled split cotyledons of pigeon pea seeds and is typically consumed with rice.
When it is combined with other cereals, they offer the ideal combination of
vegetarian protein components with significant biological value and a valuable
source of protein. Pigeon peas also enrich the soil through biological nitrogen
fixation. In comparison to dal pigeon pea, the green seeds have higher
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digestibility levels of protein (66.8 %), fat (2.3 %) and crude
fiber (8.2 %). When it comes to trace and mineral elements, the
green seeds outperform the other ones in terms of
phosphorous by 28.2 %, potassium by 17.2 %, zinc by 48.3 %,
copper by 20.9 % and iron by 14.7 %. On the other hand, the
dal pigeon pea has 10.8% more manganese and 19.2 % more
calcium (2). India is the top producer of pigeon peas with 4.34
million tonnes produced from 5.05 million ha of acreage (3)
with a productivity of 859 kg/ha. In 2020, India accounted for
77.61 % of the world's pigeon pea production (4). It is
commonly grown in Tamil Nadu, Karnataka, Gujarat, Bihar,
West Bengal, Kerala, Punjab, Odisha, Madhya Pradesh,
Haryana, Uttar Pradesh and a few northeastern states (5).
Numerous abiotic and biotic factors limit the productivity of
pigeon pea, which causes a sharp decline in yield and harvests
low yields compared to potential yields. Among the biotic
stressors, weeds, diseases and insect pests are the broadest
obstacles to getting the desired yields. Insect pests are a major
factor contributing to the low yields of pigeon pea, damaging
the crop at various growth stages. Around 300 species of insect
pests attack pigeon pea (6). Significant threats come from
pests that feed on buds, flowers, pods and grains. Major pod
borers include the gram pod borer, Helicoverpa armigera
(Hubner), the plume moth, Exelastis atomosa (Walshingham)
and the pod fly, Melanagromyza obtusa (Malloch) (7-9). These
pests render the damaged grain unfit for consumption,
drastically affecting yields. Pod damage caused by the borer
complex has been reported to range from 20 to 72 % (10, 11). In
northern India, grain yield loss due to M. obtusa can reach up to
71 % (12), while in southern India, grain damage can be as high
as 68 % (13). The incidence and yield loss caused by M. vitrata
in pigeon pea also vary across seasons and locations (14, 15). It
has been claimed that over 250 insect pests have attacked
pigeon peas; however, Helicoverpa armigera, Melanagromyza
obtusa, Maruca vitrata and Clavigralla gibbosa have caused
significant harm to crop yield (16, 17). M. vitrata is a major
insect pest of many edible legumes in various regions of
America, Asia and Africa (18). A total of seventeen insect
species are reported from Uttar Pradesh (19). To overcome this
problem, farmers use insecticides to control insect pests. Since
insecticides are hazardous substances, they may be harmful to
people, animals and wildlife. With the use of single insecticide
frequently, insects become resistant to it. The most adverse
effect of insecticides is that they eliminate the natural enemies
such as parasitoids, predators, as well as beneficial pollinators
and cause the imbalance environment. The conservation of
natural enemies and the adoption of resistant cultivars are the
main pillars of integrated pest management. Therefore,
identification of suitable tolerant varieties of crop to combat
insect pest problem may be an alternative option to reduce the
pesticides load in the environment. There has been significant
advancement in the screening process for Helicoverpa
armigera resistance (20). Pulses are perfect for taking
advantage of the resistance phenomenon to effectively and
economically manage insect infestations (21). Considering the
above background, the present study was conducted to assess
the performance of some pigeon pea varieties against major
pod borer complex under eastern India.

Materials and Methods
Field experiment

Varietal evaluation of pigeon pea against major pod borer
complex was carried out at the experimental farm of Bidhan
Chandra Krishi Viswavidyalaya, Kalyani, West Bengal, India for
two consecutive years of 2013-2015. A total of 13 pigeon pea
varieties such as BAHAR, PUSA-9, MA6, ASHA, PUSA2001, ICPL
87, PUSA992, PUSA991, MARUTI, CORG 9701, UPAS 120, BRG 2,
NDA1 were sown in the 1% week of July in 20 m? plot with three
replications maintaining row to row distance 60 cm and plant
to plant spacing 20cm. All the pigeon pea varieties were
obtained from the Indian Institute of Pulses Research (IIPR),
Kanpur, India. Before sowing, seeds treatment was done
using Trichoderma viride at the rate of @ 5g per kg of seed.
The common agronomic managements were applied for
growing the all the verities without any measure for insect
pests’ management.

Observation of pod borers

Number of larvae of M. vitrata were recorded from 10 randomly
selected plants (tagged) discarding the border effects at
weekly intervals from flowering (starting from end of October)
to maturity of pods (up to mid-February). Number of
Helicoverpa larvae were recorded from the same tagged plants
at weekly interval starting from pod formation stage (end of
December) to maturity of pods (mid-February). Fifty pods were
harvested for recording of number of maggots and pupae of
pod fly at three different developmental stages of pod viz. pod
formation, pod filling and pod maturity.

Statistical analysis

The data on larval population of different lepidopteran pests
(M. vitrata and H. armigera) and number of maggot and pupae
of dipteran pest (M. obtusa) infesting different varieties were
transformed into square root values and then data were
subjected to analysis of variance (ANOVA) as randomized block
design (22). The critical difference at 5 % level of significance
were calculated to draw logical conclusions.

Results and Discussion

Performance of different pigeon pea varieties against
Helicoverpa armigera during two consecutive seasons

The number of larvae of H. armigera in different pigeon pea
varieties for two consecutive years is presented in Table 1.
During season |, the results revealed that the population of
H. armigera larvae gradually increased up to 5% week of
observation and suddenly decreased at 6™ week of observation.
There was no infestation in MA 6, Pusa 9 and Pusa 991 during
first week of observation, but all varieties were infested at
second week after pod formation. At second week, the
minimum infestation was found in Pusa 9 (0.10 larvae/plant)
and Pusa 991 (0.10 larvae/plant). The increasing trend of larval
infestation were found in MA6 (0.20 larvae/plant), CORG 9701
(0.20 larvae/plant), Pusa 992 (0.40 larvae/plant), Bahar (0.50
larvae/plant), BRG2 (0.70 larvae/plant), ICPL87 (0.80 larvae/
plant), NDA1 (0.90 larvae/plant), UPAS 120 (1.20 larvae/plant),
ASHA, MARUTI (1.40 larvae/plant). The maximum infestation
was in Pusa 2001 (1.60 larvae/plant). Almost the similar trend
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Table 1. Performance of different pigeon pea varieties against Helicoverpa armigera during two consecutive seasons

Number of larvae of Helicoverpa armigera (larvae/plant) at different weeks intervals

Variety Season | Season Il
15( 2nd 3rd 4th 5th sth Mean lst znd 3rd 4th sth Gth Mean
s 0.00 0.20 0.50  0.70 140 070 0.58 0.00 020 0.0 0.70 1.40 0.30 0.50
(0.71) (0.82) (0.99) (1.09) (1.38) (1.09) (1.04) (0.71) (0.83) (0.94) (1.09) (1.38) (0.89) (1.00)
Bahar 0.30  0.50 0.90 1.30 1.90  0.90 0.97 030 060  0.80 1.20 1.80 0.60 0.88
(0.89) (0.99) (1.18) (1.34) (1.54) (1.18) (1.21) (0.89) (1.04) (1.14) (1.30) (1.51) (1.05) (1.18)
Asha 130 1.40 1.80 190  2.60 1.80 1.80 1.00 1.10 1.50 1.80 250 1.30 1.53
(1.33) (1.38) (1.51) (1.54) (1.76) (1.51) (1.52) (1.22) (1.26) (1.41) (1.51) (1.73) (1.34) (1.43)
Pusa 9 0.00  0.10 0.30  0.50 120 0.0 0.42 0.00 000 0.10 0.40 1.20 0.00 0.28
(0.71) (0.77) (0.87) (0.99) (1.30) (0.94) (0.96) (0.71) (0.71) (0.77) (0.91) (1.30) (0.71) (0.88)
Pusa 2001 140  1.60 210 230  3.10 1.90 2.07 1.20 1.30 1.70 190  2.80 1.50 1.73
(1.37) (145 (1.61) (1.66) (1.90) (1.55) (1.60) (1.29) (1.34) (1.47) (1.55) (1.81) (1.41) (1.49)
Pusa 991 0.00  0.10 0.50  0.50 140 020 0.45 0.00 020 030 0.60 1.40 0.00 0.42
(0.71) (0.77) (1.00) (0.98) (1.38) (0.82) (0.97) (0.71) (0.83) (0.89) (1.05) (1.34) (0.71) (0.96)
Maruti 130 1.40 180 210 270 1.90 1.87 1.00 1.20 1.70 180  2.70 1.00 1.57
(1.33) (1.37) (1.51) (1.61) (1.79) (1.55) (1.54) (1.22) (1.30) (1.48) (1.51) (1.79) (1.19) (1.44)
ICPL 8T 0.70  0.80 1.30 160 230 1.30 1.33 0.60  0.90 1.20 130 210 0.70 1.13
(1.09) (1.13) (1.34) (1.45) (1.66) (1.33) (1.35) (1.04) (1.18) (1.28) (1.34) (1.61) (1.06) (1.28)
CORG 9701 020  0.20 0.60  0.80 160  0.70 068 0.0 040  0.60 0.90 1.50 0.40 0.65
(0.84) (0.83) (1.04) (1.14) (1.44) (1.08) (1.09) (0.77) (0.94) (1.04) (1.16) (1.41) (0.93) (1.07)
NDA 1 0.80  0.90 1.50 170 230 1.60 1.47 0.70  0.90 1.20 150  2.40 0.80 1.25
(1.14) (1.17) (1.41) (1.48) (1.67) (1.45) (1.40) (1.06) (1.18) (1.30) (1L.41) (1.70) (1.14) (1.32)
Pusa 992 0.30  0.40 0.80 1.10 1.80  0.70 0.85 030 060  0.60 1.00 1.70 0.50 0.78
(0.89) (0.94) (1.14) (1.26) (1.52) (1.08) (1.16) (0.88) (1.04) (1.02) (1.21) (1.48) (0.99) (1.13)
BRG2 0.50  0.70 1.20 140 210 1.00 1.15 050  0.80  0.90 1.30 1.80 0.60 0.98
(0.99) (1.09) (1.30) (1.37) (1.60) (1.21) (1.28) (0.99) (1.13) (1.18) (1.34) (1.52) (1.04) (1.22)
Upas 120 110 1.20 1.70 190 240 1.80 1.68 0.80 1.00 1.30 1.80 240 1.20 1.42
(1.26) (1.30) (1.47) (1.53) (1.70) (1.51) (1.47) (1.13) (1.20) (1.34) (151) (1.70) (1.30) (1.38)
SEm+ 0.072 0.078 0.086 0.095 0.086 0.094 0.035 0.081 0.08 0.105 0.102 0.095 0.103 0.036
CD(P<0.05) 0211 0.229 0.251 0.276 0.250 0.273 0.101  0.235 0.250 0.306 0.296 0.278 0.300 0.106

Data in parenthesis are the square root transformed values+ (x+0.5)

was observed in 39, 4" and 5% week observations where the
population of larvae had increased gradually. In 6" week
observation, the population of H. armigera larvae suddenly
decreased maintaining the same trend of infestation among
the varieties. The mean larval population/plant from pod
formation to pod maturity ranges from 0.42 larvae/plant (Pusa
9) to 2.07 larvae/plant (Pusa 2001) and showed significant
variation among the varieties. During season Il (Table 1), the
results revealed that almost the similar trend of infestation by
Helicoverpa population on different pigeon varieties was found
in all the observations as recorded in first season. The mean
population of H. armigera ranged from 0.28 larvae/plant to
1.73 larvae/plant. The minimum mean population was
observed in Pusa 9 (0.28 larvae/plant) followed by Pusa 991,
MA6, CORG 9701, Pusa 992, Bahar, BRG 2, ICPL 87, NDAL, UPAS
120, ASHA, Maruti and Pusa 2001.

The pooled data of two years results (Fig. 1) showed a
significant variation of larval population of Helicoverpa
armigera among the varieties of pigeon pea. The results
exhibited the minimum infestation level of H. armigera in Pusa
9 (0.35 larvae/plant) followed by Pusa 991, MA6, CORG 9701,
Pusa 992, Bahar, BRG 2, ICPL 87, NDA1, UPAS 120, ASHA, Maruti
and Pusa 2001(1.90 larvae/plant).

Performance of different pigeon pea varieties against
Maruca vitrata during two consecutive seasons

The results (Table 2) show that during first week of observation
there was no population of Maruca larvae in Pusa 9 and Pusa
991 in first season. Maximum population was found in Pusa
2001(1.23 larvae/plant) and no population was found in Pusa
991. In second observation, all the varieties were infested with
larvae of Maruca. The population of larvae ranged from 0.56

larvae/plant to 2.10 larvae/plant. The lowest population was
observed in Pusa 9 (0.56 larvae/plant) followed by Pusa 991,
MA 6, CORG 9709, Pusa 992, Bahar, BRG 2, ICPL 87, NDA 1, Upas
120, Asha, Maruti, Pusa 2001. The similar trend of infestation
was observed in 37, 418 5% week observation. The mean of all
observations showed that larval population of M. vitrata was
lower in Pusa 9 (0.89 larvae/plant) and Pusa 991(1.14 larvae/
plant) whereas the highest larval infestation was found in Pusa
2001 (4.08 larvae/plant). During second year, there was also
significant population occurrence of the target pest was
recorded on different varieties. The first week observation
showed that similar trend of infestation was found as of
previous year. Here also, Pusa 2001 variety recorded the
highest larval population (3.40 Larvae/Plant) whereas Pusa 9 &
Pusa 991 were free from infestation. The 2™, 3, 4%& 5% week
observation revealed almost the same trend of infestation was
found as of previous year with minimum pest population in
Pusa 9 (0.80, 1.90, 3.60, 4.70 larvae/plant) and Pusa 991 (0.60,
1.20, 4.30, 5.10 larvae/plant) variety and maximum was
recorded in Pusa 2001 (6.20, 8.90, 10.40, 11.60 larvae/plant) at
various observation, respectively. The mean larval population
during 2014-15 represented the same tendency of infestation
ranging from 2.20 larvae/plant in Pusa 9 variety to 8.10 larvae/
plantin Pusa2001.

The pooled result (Fig. 1) revealed that during 1% week
observation Pusa 9 & Pusa 991 were devoid of any kind of
infestation from target pest. During 2™, 39, 4"& 5% week
observation both the years Pusa 991 & Pusa 9 recorded
minimum larvae/plant and they were statistically at par in
those observations. The pooled data showed that the highest
infestation was in Pusa 2001 variety (6.09 larvae/plant)
followed by Maruti (5.72 larvae/plant), Asha (5.37 larvae/plant),
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Table 2. Performance of different pigeon pea varieties against Maruca vitrata during two consecutive seasons
Number of larvae of Maruca vitrata (larvae/plant) at different weeks intervals
Variety Season | Season Il
1st znd 3rd 4th 5th Mean 15t 2nd 3rd 4th 5th Mean
MAG 0.12 0.84 1.01 1.43 3.31 1.34 0.12 0.90 2.10 5.40 5.60 2.82
(0.79) (1.16) (1.23) (1.39) (1.95) (1.36) (0.79) (1.17) (1.59) (2.41) (2.46) (1.82)
Bahar 0.62 1.21 1.58 2.56 5.22 2.24 0.70 2.40 3.90 6.90 7.90 4.36
(1.06) (1.31) (1.44) (1.75) (2.39) (1.65) (1.09) (1.70) (2.10) (2.72) (2.90) (2.20)
Asha 1.06 1.92 2.39 3.97 7.92 3.45 2.70 5.80 7.60 9.90 10.40 7.28
(1.25)  (1.56) (1.70) (2.11) (2.90) (1.99) (1.78) (2.51) (2.84) (3.21) (3.30) (2.79)
Pusa 9 0.00 0.56 0.72 1.04 2.12 0.89 0.00 0.80 1.90 3.60 4.70 2.20
(0.71)  (1.02) (1.10) (1.24) (1.62) (1.18) (0.71) (1.13) (1.54) (2.02) (2.28) (1.64)
Pusa 2001 1.23 2.10 3.01 4.93 9.14 4.08 3.40 6.20 8.90 10.40 11.60 8.10
(1.32) (1.61) (1.87) (2.33) (3.10) (2.14) (1.97) (2.59) (3.06) (3.29) (3.47) (2.93)
Pusa 991 0.00 0.71 0.98 1.22 2.78 1.14 0.00 0.60 1.20 4.30 5.10 2.24
(0.71)  (1.10) (1.22) (1.31) (1.81) (1.28) (0.71) (1.05) (1.30) (2.18) (2.36) (1.65)
Maruti 1.12 2.08 2.87 4.14 8.39 3.72 3.10 5.90 8.40 10.10 11.10 7.72
(1.27)  (1.61) (1.83) (2.15) (2.98) (2.05) (1.89) (2.53) (2.98) (3.25) (3.40) (2.87)
ICPL 87 0.93 1.41 1.93 3.02 6.09 2.68 1.39 3.90 5.90 8.10 8.90 5.64
(1.20)  (1.38) (1.56) (1.88) (2.57) (1.78) (1.37) (2.10) (2.53) (2.93) (3.07) (2.48)
CORG 9701 0.43 0.93 1.13 1.55 3.48 1.50 0.30 1.20 2.40 5.90 6.40 3.24
(0.96) (1.19) (1.28) (1.43) (1.99) (1.42) (0.89) (1.30) (1.70) (2.52) (2.62) (1.93)
NDA 1 0.97 1.49 2.11 3.12 7.01 2.94 2.12 4.30 6.70 8.70 9.20 6.20
(1.21) (1.41) (1.62) (1.90) (2.74) (1.85) (1.62) (2.18) (2.68) (3.03) (3.10) (2.59)
Pusa 992 0.56 1.02 1.28 2.38 4.73 1.99 0.50 1.90 3.20 6.30 7.80 3.94
(1.03) (1.23) (1.33) (1.70) (2.29) (1.58) (0.99) (1.55) (1.92) (2.60) (2.88) (2.11)
BRG 2 0.71 1.32 1.72 2.78 5.81 2.47 1.24 2.80 4.80 7.80 8.40 5.01
(1.10) (1.35) (1.49) (1.81) (2.51) (1.72) (1.30) (1.81) (2.30) (2.88) (2.98) (2.35)
Upas 120 1.01 1.78 2.23 3.38 7.34 3.15 2.47 5.10 7.20 9.20 9.70 6.73
(1.23) (1.51) (1.65) (1.97) (2.80) (1.91) (1.72) (2.37) (2.77) (3.11) (3.15) (2.69)
SEm+ 0.015  0.039 0.049 0.028 0.027 0.013 0.077 0.084 0.094 0.141 0.160 0.067
CD (P<0.05) 0.043  0.115 0.143 0.082 0.077 0.038 0.226 0.244 0.275 0.413 0.468 0.195
Data in parenthesis are the square root transformed values (x+0.5)
g B No. larvae of H. armigera/plant B No. larvae of M. vitrata/plant
‘; {
s 6
=
CER
@
£ 4
=
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: o
- d J
J
0 -+ . . . . . . . . . . .
MA6 Bahar Asha Pusa9 Pusa Pusa Maruti ICPL CORG NDA 1 Pusa BRG2 Upas
2001 891 &7 9701 892 120
Variety

Fig. 1. Pooled larval population of Helicoverpa armigera (larvae/pod) and Maruca vitrata (larvae/pod) infesting pigeon pea varieties irrespective of pod

developmental stages during two seasons.

Upas 120 (4.94 larvae/plant), NDA 1 (4.57 larvae/plant), ICPL 87
(4.16 larvae/plant), BRG 2 (3.74 larvae/plant), Bahar (3.30
larvae/plant), Pusa 992 (2.97 larvae/plant), CORG 9701 (2.37
larvae/plant), MA 6 (2.08 larvae/plant), Pusa 991 (1.69 larvae/
plant) & Pusa 9 (1.54 larvae/plant).

Performance of different pigeon pea varieties against
Melanagromyza obtusa (Maggot/pod) during two
consecutive seasons

Population of maggot/pod of M. obtusa at different stages of
pod development : Number of maggots/pods at different
stages of pod development is presented in Table 3. During
season |, the least population of maggot recorded in the pods

of Pusa 9 variety (0.12 maggot/pod) which was followed by
Pusa 991 (0.18 maggot/ pod) having no significant difference
among them during pod formation stage. The range of
infestation of pod fly was 0.12 maggot/ pod for Pusa 9 to 0.80
maggot/ pod for Pusa 2001. However, the level of infestation
was a bit higher at pod formation stage during season Il. The
mean population showed that minimum infestation recorded
in Pusa 9 variety (0.15 maggot/ pod) followed by Pusa 991,
CORG 9701, MA 6, Pusa 992, Bahar, ICPL 87, BRG 2, NDA 1, Upas
120, Asha, Maruti, Pusa 2001. The population of M. obtusa
maggot has increased during pod filling stages of both the
years. Though the trend of infestation on different varieties had
remained the same as found in pod formation stages. The
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Table 3. Performance of different pigeon pea varieties against Melanagromyza obtusa (maggot/pod) during two consecutive seasons

Number of maggots of M. obtusa (maggot/pod) at different stages of pod development

Variety Pod formation stage Pod filling stage Pod maturity stage
Season | Season Il Mean Season | Season Il Mean Season | Season Il Mean
MAG 0.22 0.32 0.27 0.56 0.76 0.66 0.00 0.00 0.00
(0.85) (0.90) (0.88) (1.03) (1.12) (1.07) (0.71) (0.71) (0.71)
Bahar 0.30 0.44 0.37 0.76 1.02 0.89 0.08 0.08 0.08
(0.89) (0.97) (0.93) (1.12) (1.23) (1.18) (0.76) (0.76) (0.76)
Asha 0.52 0.76 0.64 1.30 1.76 1.53 0.20 0.24 0.22
(1.01) (1.12) (1.06) (1.34) (1.50) (1.42) (0.84) (0.86) (0.85)
Pusa 9 0.12 0.18 0.15 0.30 0.40 0.35 0.00 0.04 0.02
(0.79) (0.82) (0.81) (0.89) (0.95) (0.92) (0.71) (0.73) (0.72)
Pusa 2001 0.80 1.16 0.98 2.02 2.72 2.37 0.42 0.48 0.45
(1.14) (1.29) (1.21) (1.59) (1.79) (1.69) (0.96) (0.99) (0.97)
Pusa 991 0.18 0.26 0.22 0.46 0.62 0.54 0.00 0.02 0.01
(0.82) (0.87) (0.85) (0.98) (1.06) (1.02) (0.71) (0.72) (0.71)
Maruti 0.70 1.02 0.86 1.76 2.38 2.07 0.32 0.28 0.30
(1.10) (1.23) (1.16) (1.50) (1.70) (1.60) (0.91) (0.88) (0.89)
ICPL 87 0.32 0.46 0.39 0.80 1.08 0.94 0.10 0.16 0.13
(0.90) (0.98) (0.94) (1.14) (1.26) (1.20) (0.77) (0.81) (0.79)
0.22 0.32 0.27 0.56 0.76 0.66 0.00 0.00 0.00
CORGITOL 4 g5) (0.91) (0.88) (1.03) (1.12) (1.08) (0.71) (0.71) (0.71)
NDA 1 0.34 0.50 0.42 0.86 1.16 1.01 0.16 0.12 0.14
(0.92) (1.00) (0.96) (1.17) (1.29) (1.23) (0.81) (0.79) (0.80)
Pusa 992 0.26 0.38 0.32 0.64 0.86 0.75 0.04 0.00 0.02
(0.87) (0.94) (0.90) (1.07) (1.17) (1.12) (0.73) (0.71) (0.72)
BRG 2 0.32 0.48 0.40 0.82 1.10 0.96 0.08 0.10 0.09
(0.91) (0.99) (0.95) (1.15) (1.26) (1.21) (0.76) (0.77) (0.77)
Upas 120 0.40 0.58 0.49 1.04 1.40 1.22 0.18 0.14 0.16
(0.95) (1.04) (0.99) (1.24) (1.38) (1.31) (0.82) (0.80) (0.81)
SEm+ 0.024 0.018 0.015 0.021 0.026 0.017 0.015 0.017 0.011
CD (P<0.05) 0.070 0.052 0.043 0.061 0.077 0.048 0.044 0.048 0.032

Data in parenthesis are the square root transformed values  (x+0.5)

mean data of pod filling stage revealed that the lowest
population was found in Pusa 9 variety (0.35 maggot/pod)
followed by Pusa 991, MA 6 (0.66 maggot/pod) and CORG 9701
(0.66 maggot/pod) whereas highest infestation was recorded
in Pusa 2001 variety (2.37 maggot/pod). During season |, the
maggot population/pod of M. obtusa in the pod maturity stage
showed that no population in Pusa 9, Pusa 991, CORG 9701 &
MA 6. The maximum number of maggots had been recorded in
Pusa 2001 (0.42 maggots/pod) followed by Maruti, Asha, Upas
120, NDA 1, ICPL 87, Bahar, BRG 2. During season ll, there was
no population of maggot in CORG 9701 & MA 6 and the least
population had been recorded in Pusa 991 (0.02 maggot/pod)
which was statistically at par with Pusa 9 (0.04 maggot/pod),
Bahar (0.08 maggot/pod) & BRG 2 (0.10 maggot/pod). The
mean data revealed that the varieties MA 6 & CORG 9701 had
no population of maggot in pod maturity stage whereas Pusa
991 (0.01 maggot/pod) and Pusa 9 (0.02 maggot/pod) recorded
the lowest population of maggot. The highest population of
maggot was in Pusa 2001 (0.45 maggot/pod).

Population of pupae/pod of M. obtusa at different stages of
pod development : The results of population of pupae of M.
obtusa at different pod developmental stages had been
depicted in Table 4 for both the seasons. At pod formation
stage of first season, the highest number of pupae was
recorded in NDA 1(0.16 pupae/pod) and CORG 9701(0.14
pupae/pod) which was statistically at par. No pupae had been
recorded for Pusa 9, MA 6, Bahar and Asha. During season II,
there was also no pupae found in MA 6, Bahar and Asha. The
mean data showed similar kind of trend of infestation where
maximum pupae per pod was recorded in NDA 1 followed by
CORG 9701, Upas 120, Pusa 992, ICPL 87, BRG 2 & Maruti.

The population of pupae during pod filling stage of
both seasons showed that the population of pupae was
increased as compared to pod formation stage of both the
years. During season |, Pusa 9 and Pusa 991 both recorded no
population of pupa whereas significantly high number of
pupae had been observed in Pusa 2001 (0.88 pupae/pod). The
same trend had been observed during second season where
Pusa 9 and Pusa 991 recorded the lowest population of pupae
(0.04 pupae/pod). From the mean data, it was clear that the
overall population of pupae was minimum in Pusa 9 (0.02
pupae/pod) and Pusa 991 (0.02 pupae/pod) and the highest
was observed in Pusa 2001 (0.90 pupae/pod). At pod maturity
stage, the highest number of pupae had encountered in Pusa
2001 (0.96 pupae/pod) and lowest number was in Pusa 9 &
Pusa 991 (0.36 pupae/pod) in season I. During season I,
maximum population was found in Pusa 2001 (1.74 pupae/
pod) whereas minimum population was recorded for Pusa 9
(0.64 pupae/pod). Mean data showed the same trend of
infestation with pupae in all varieties. Pooled of two years data
of all developmental stages showed that the lowest number of
maggots and pupae/pod was recorded in Pusa 9, Pusa 991 and
MA 6 (Fig. 2).

In the present experiment, the results showed that Pusa
9, MA 6, Pusa 991 and CORG 9701were performed better in
respect of minimum numbers of larvae of H. armigera and
M. vitrata and a smaller number of maggot and pupae/pod. The
literature is very less or scanty regarding varietal evaluation of
pigeon pea under new alluvial condition. Therefore, the findings
of the present study may be discussed with other related
research from other part of country. The good performance of
Pusa 9, MA 6, Pusa 991 and CORG 970lagainst pod borer
complex were reported earlier (23). The findings are partially in

Plant Science Today, ISSN 2348-1900 (online)



BILASH ET AL 6
Table 4. Performance of different pigeon pea varieties against Melanagromyza obtusa (pupae/pod) during two consecutive seasons
Number of maggots of M. obtusa (pupae/pod) at different stages of pod development
Variety Pod formation stage Pod filling stage Pod maturity stage
Season | Season Il Mean Season | Season Il Mean Season | Season Il Mean
MAG 0.00 0.00 0.00 0.04 0.06 0.05 0.40 0.70 0.55
(0.71) (0.71) (0.71) (0.73) (0.75) (0.74) (0.95) (1.10) (1.02)
Bahar 0.00 0.00 0.00 0.14 0.22 0.18 0.52 0.94 0.73
(0.71) (0.71) (0.71) (0.80) (0.85) (0.82) (1.01) (1.20) (1.10)
Asha 0.00 0.00 0.00 0.22 0.34 0.28 0.88 1.60 1.24
(0.71) (0.71) (0.71) (0.85) (0.92) (0.88) (1.17) (1.45) (1.31)
Pusa 9 0.00 0.02 0.01 0.00 0.04 0.02 0.36 0.64 0.50
(0.71) (0.72) (0.71) (0.71) (0.73) (0.72) (0.93) (1.07) (1.00)
Pusa 2001 0.02 0.04 0.03 0.88 0.92 0.90 0.96 1.74 1.35
(0.72) (0.73) (0.73) (1.17) (1.19) (1.18) (1.21) (1.50) (1.35)
Pusa 991 0.02 0.04 0.03 0.00 0.04 0.02 0.36 0.66 0.51
(0.72) (0.73) (0.73) (0.71) (0.73) (0.72) (0.93) (1.08) (1.00)
Maruti 0.06 0.12 0.09 0.48 0.76 0.62 0.92 1.62 1.27
(0.75) (0.79) (0.77) (0.99) (1.12) (1.06) (1.19) (1.46) (1.32)
ICPL 87 0.10 0.18 0.14 0.16 0.26 0.21 0.64 1.12 0.88
(0.77) (0.82) (0.80) (0.81) (0.87) (0.84) (1.07) (1.27) (1.17)
0.14 0.26 0.20 0.06 0.10 0.08 0.40 0.72 0.56
CORGOTOL 4 g0) (0.87) (0.84) (0.75) (0.77) (0.76) (0.95) (1.10) (1.03)
NDA 1 0.16 0.30 0.23 0.18 0.28 0.23 0.72 1.30 1.01
(0.81) (0.89) (0.85) (0.82) (0.88) (0.85) (1.10) (1.34) (1.22)
Pusa 992 0.12 0.22 0.17 0.08 0.12 0.10 0.52 0.94 0.73
(0.79) (0.85) (0.82) (0.76) (0.79) (0.77) (1.01) (1.20) (1.10)
BRG 2 0.08 0.14 0.11 0.16 0.24 0.20 0.56 1.02 0.79
(0.76) (0.80) (0.78) (0.81) (0.86) (0.84) (1.03) (1.23) (1.13)
Upas 120 0.14 0.26 0.20 0.20 0.32 0.26 0.74 1.34 1.04
(0.80) (0.87) (0.84) (0.84) (0.91) (0.87) (1.11) (1.36) (1.23)
SEm+ 0.013 0.018 0.011 0.011 0.023 0.013 0.014 0.016 0.011
CD (P<0.05) 0.039 0.054 0.032 0.032 0.067 0.036 0.042 0.046 0.030

Data in parenthesis are the square root transformed values (x+0.5)
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Fig. 2. Pooled population of Melanagromyza obtusa (maggot/pod and pupae/po
two seasons.

agreement with earlier researchers (24) who reported that
CORG13 recorded minimum loss of yield due to pod borer
complex among the 42 pigeon pea varieties evaluated during
kharif season. The present results may be augmented with the
findings of many workers (25, 26, 27) who screened pigeon pea
varieties against pod borer complex. The results may be
corroborated with the findings of previous authors (28) who
reported that ICPL-83015 and Pusa-6 were relatively less
susceptible against pod borers in pigeon pea. The findings of the
present experiments are in similar line with other workers (29)
who revealed that minimum pod damage due to H. armigera
and M. obtusa was found in MA 6 and maximum was in Bahar. It
is reported that the highest pod damage due to pod borers in
pigeon pea were MAL-31, MAL-32 and Bahar (30).

d) infesting pigeon pea varieties irrespective of pod developmental stages during

Conclusion

The results of the present study revealed that MA 6, Pusa 9,
Pusa 991 and CORG 9701 recorded a smaller number of larval
populations of H. armigera and M. vitrata and as well as lower
number of maggot and pupae of M. obtusa in all the
developmental stages of pod during two consecutive years
under new alluvial zone of eastern India. The present study
identified some promising varieties against major pod borer
complex of pigeon pea. Therefore, it may be concluded that
these varieties may be useful for future breeding programme
as well as these varieties can be incorporated for successful
implementation of integrated management programme of
borer pests in pigeon pea.
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