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ABSTRACT

Larvae of Maruca vifrata {(Geyer) were reared on leaves, flowers
and pods of nine short-duration pigeonpea genotypes under
laboratory conditions te study the suitability of differelft
genotypes for survival, grewth, pupation and fecundity of th.lS
insect, On an average, 50-94% of the larvae completed their
development on flowers and 57-97% on pods. Larval survival
and pupation were the greatest on cowpea leaves. The insects
reared on pods had higher and shorter larval, and adult
developmental perieds than on flowers or leaves. The larvae
reared on leaves exhibited low larval and pupal weights, longer
larval developmental time, higher pupal and shorter adult life
span. Larvae reared on pigeonpea ¢v, ICPL 84023 had the lowest
larval and pupal weights and longest pupal and adalt
developmential time as compared to other cultivars, The adult
female whose larvae reared on flowers produced more eggs
than those reared on pods. However, egg hatching was greater
in the eggs of the moths whose larvae were reared en pods than
flowers. Moths emerged from the Mower and pod of ICPL 90036-
M1-2 preduced highest number of eggs followed by ICPL 90011
and MPG 537-M1-2-M35. The influence of different plant parts
on M. vitrata population dynamics and the potential impact on
pigeonpea genotypes has been discussed.
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Pigeonpea [Cajanus cajan (L) Millspaugh] is an
important grain legume crop in the semi-arid tropical (SAT)
and subtropical areas of the world. It is damaged by over 200
species of insects (5) of which insects damaging the
reproductive parts cause the maximum reduction in grain yield
(12). Helicoverpa armigera Hub., Melanagromyza obtusa
Malloch., Maruca vitrata Geyer, Exelastis aomosa W.,
Eucosma critica Meyer., Mylabris pustulata Thunb.,
Lampedes boeteicus Linnaeus., and Clavigralla spp and other
pod sucking bugs are the most important pests of pigeonpea.
However, the relative importance of different species varies
over locations, seasons, and time of flowering of various
cultivars. Short-duration cultivars may suffer greater loss due
10 insect damage because of shorter growing period and less
time available to the plant to compensate from insect damage.
Recently, Maruce vitrata has emerged as a serious pest
because of flowering of the short-duration pigeonpea cultivars
during periods of high humidity and moderate temperature in

September-October. Since very little is known about the
development and survival of Maruca on short-duration
pigeonpeas, the studies were undertaken. Hyacinth bean has

been reported to be the most preferred host for oviposition,
followed by cowpea and pigeonpea (9, 11). Okech and Sax.ena
(7) studied the effect of three cowpea cultivars on feeding,
utilization of ingested food and development of Maruca larvae.
Sharma e al. (16) reported bionomics of M. vitrata, the

influence of pigeonpea genotypes on food ntake, utilization
of ingested food, larval growth and development in the context
of insect-plant relationship. The present studies investigated
the effect of different plant parts of nine pigenopea and one
cowpea cultivars on fecundity, development and survival of
M. vitrata.

MATERIALS AND METHODS

The insects used in these experiments were obtained
from the laboratory culture maintained under disease free
conditions at the International Crops Research Institute for
the Semi-Arid Tropics (ICRISAT), Patancheru, Andhra
Pradesh, India. The culture was initially established from field
collected eggs. Larvae were reared on chickpea flour based
semi-synthetic diet (8). This insect culture was maintained at
274 °C, with 70% relative humidity, and photoperiod of 12:12
h(LD).

Nine short duration pigeonpea genotypes (MPG 537
(Bulk), MPG 537-M1-2-M3, ICPL 90011, ICPL 84023, ICPL
88034,ICPL4,MPG 664-M1-2-M20, ICPL 90036-M1-2 0, and
ICPL 87) and a local cowpea (Russian giant) were sown (20
June 1997) in the field and used as a food substrates for the
larvae.

Ten neonate larvae were placed each on leaves, flowers
and pods of ten genotypes and there were 30 replications.
Flowers and green pods were kept fresh by placing on a moist
filter paper in a petridish. Leaves were plucked with petiole
from the upper portions of the plant and the petiole was
wrapped with moist cotton to maintain the turgidity of the
leaves. Larvae were kept in individual glass vials (3 x 1 cm)
and pods were changed on alternate days. Larval weight was
recorded seven days after hatching, and pupal weight at 2
days after pupation. Data on post-embryonic development
pertod, their survival and adult longevity were also recorded.
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Moths emerging from a particular genotype were
released in pairs in plastic cage (30 x 20 x 20 cm}, separately
and provided with 10% sucrose solution in a cotton swab.
The females were provided with the same host, as oviposition
substrate on which its larva was reared. The number of eggs
laid by a female was recorded and the eggs were iested for
hatching percentage.

Data were subjected to analysis of variance (13) and
the treatment means were compared with Duncon's multiple
range test (3).

RESULTS AND DISCUSSION

The larval survival was highest on pigeonpea pods
(89.7%) followed by those reared on flowers (88%), while only
4.7% larvae pupated when fed on leaves {Table 1). No adult
emergence was observed when the larvae were fed on
pigeonpea leaves and 16.7% adult emergence was recorded
on cowpea. The highest larval survival (100%) was recorded
on flowers and pods of ICPL 90036-M1-2, which was lowest
on flowers and pods of MPG 537-M1-2-M$5. Maruca larvae
fed on pods grew faster and larger, had higher survival, and
longer adult life than those on flowers and leaves.

Larval and pupal weight, developmental time and adult
longevity were statistically significant when larvae were reared
on different plant parts (Table 2). Larval and pupal weights
were significantly greater on pods than those on flowers and
leaves and pigeonpea leaf fed larvae exhibited the lowest pupal
weight (Table 2). Larval and pupal durations were shorter on
pods as compared to other plant parts. Genotypes had a
significant influence on growth and development of M. virrara.
ICPL. 84023 fed larvae and larvae reared on ICPL 90036-M1-2
had the longest life as compared to other genotypes, while
ICPL 84023 exhibited shorter adult life which was at par with

Table 2. Growth and development of M. vifrata on leaves,
flowers, and pods of nine short-duration pigeonpea
genotypes under laboratory conditions

Plant Larva Pupa Adul}

part longevity

Wt (mg) Period (d) Wt (mg) Period (d) (4

Leaves g5c* 14.12 3de 80a 18.9¢

Flowers 17.5b 12.3b 484%b 73b 1950

Pods 333a 118¢c 540a 7.0b 223a

Mean 250 12.1 51.1 7.2 19.2

+ SEM 0.81 0.04 1.29 0.05 0.06

CV% 51.9 5.8 41.4 10.5 4.7

*Values in a column following different letters are statistically significant.

MPG 537, MPG 537-M1-2-MS5 and MPG 664-M1-2-M20 (Table
3). The interaction between plant parts and genotypcs was
significant for larval weight (F = 19.65,df 18,530; P=<0.001).

Growth and development of M. vitrata on nine short

Table 3,
duration pigeonpea genotypes under laboratoery
conditions
Genotype Larva Pupa Adult
Wit Pericd Wt  Period longevity
(mp) (d) _ (mg) {d} (d)
MPG 537 (Bulk) 253¢*  12.1¢ 483ab 67¢ 18.7¢d
MPG 537-M1-2-M3 19.6d 125b 48%b 6.7¢ 18.8¢cd
ICPL 90011 1894 120cd 494ab 70bc 194b
1CPL 84023 103¢  132a 43.1b 735a 18.5d
ICPL 88034 226cd 124bc 509ab 7.0bc 194b
ICPL 4 240¢d 11.7d 544ab 74a 19.1b
MPG 664-Mt-2-020 31.7b  i1.6d 522ab 7.1Db i8.7 cd
1CPL 90036-M1-2 406a 11.6d 569a 69b 206a
ICPL 87 264c¢  11.6d 544ab 75a 191b
Cowpea 296bc 122bc 309ab 73a 193b
Mean 25.0 12.1 511 T2 19.2
= SEM 2.26 0.11 278 .11 0.14
CV% 70.0 7.1 42.3 11.5 56

*Values 1n a column following different letters arc statistically significant.

Table I. Larval and pupal survival of M. vitrata on different plant parts of pigeonpea genotypes under laboratory conditions
Plant part on which larvae were reared
Genotype Leaves {(n = 300) Flowers (n = 300) Pods (n =300}
Larval survival Adult Larval survival Adult emergence Larval  Adult emergence
(%) emergence (%) (%) (%) survival (%) (%)
MPG 537 (Bulk} 0.0 0.0 63.3 56.7 86.7 80.0
MPG 537-M1-2-M3 0.0 0.0 56.6 50.0 70.0 56.7
ICPL 90011 33 0.6 86.7 93.0 96.7 83.3
ICPL 84023 0.0 0.0 933 76.7 80.0 76.7
ICPL 88034 0.0 0.0 96.7 20.0 96.7 76.7
ICPL 4 0.0 0.0 96.7 90.0 96.7 73.3
MPG 664-M1-2-M20 33 0.0 96.7 73.3 90.0 76.7
ICPL 90036-M1-2 16.7 0.0 100.0 93.7 100.0 96.7
ICPL 87 6.7 0.0 96.7 83.3 90.0 833
Cowpea 20.0 16.7 93.3 %0.0 90.0 76.7
Range (0-20) (0-16.7} (56.6-100) (50-93) (70-100) (56.7-96.7)
Mean 4.7 1.7 88.0 79.7 89.7 78.0
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Table 4. Fecundity of M. vitrata females whose larvae were
r?ared on flowers and pods of nine short-duration
pigeonpea genotypes under laboratory conditions

Genotype Reared as larvae on  Reared as larvae on peds

{lowers
Eggs Hatch Legs Hatch (%)
female! (%) female’'

MPG 537 (Bulk) 768 41.8(40.1)* 31.8 55.5 (48.2)*

MPG 537-M1-2-M5 434 23.1 (28.1) 224 35.2(32.7)

ICPL 90011 1184 52.4(464) 1328 77.9(62.6}

ICPL 84023 95.2 36.2{36.1} 42.0 58.4 (50.1}

ICPL 88034 99.6  34.8(35.8) 52.8 65.0 (55.0)

ICPL4 514 37.6(36.3) 58.2 53.5(47.4)

MPG 664-M1-2-M20 8.2 40.9(39.7) 370 60.2 (51.0}

ICPL 90036-M1-2 230.2  60.3(5L.1}) 189.0 79.9 (64.5)

ICPL 87 1006 51.0(45.4) 1164 63.2(52.8)

Cowpea 79.0 42.0(39.9) 72.2 76.5 (62.4)

Mean 97.6  42.01(39.9} 75.5 62.5(52.7)

+ SEM 2832  8.86(5.79) 27.35 9.12 (6.25)

CV% 649  51.7(34.9) 81.1 32.6(26.5)

*The figures in parentheses arc Arcsin transformed valucs

larval period (F =23.44; df = 18.469; P=<0.002), pupal period (F
=0.47: df =18, 411; P=<0.001), and adult longevity (F=21.24;
df= 18,411, P=<0.0010). ICPL 90036-M1-2 was better suited
to the larvae of Maruca for its growth and development as
compared to ICPL 84023. Third instar larvae fed on flowers of
ICPL 90011 consumed more feed than those reared on ICPL
85007 (15). Insect weights, in general, are while found
positively correlated with fecundity as reported by Southwood
(17). Maruca larvae required relatively longer time to complete
life cycle on leaves than on flowers or pods, and this may
expose the larvae to various mortality factors for a longer
time. The growth and development of M. vitrala were better
on ICPL 90036-M1-2 than on the other genotypes tested,
which seemed to be more susceptible than ICPL 87 (14).

The moths emerged from the flower-fed larvae produced
more number of eggs than those reared on pods (Table 4).
However, hatching percentage was highest in eggs laid by
moths whose larvae were reared on pods than those on
flowers. Moths from the larvae fed on flowers and pods of
ICPL 90036-M1-2 produced more number of eggs (230.2 and
189) and had higher hatchability (60.3 and 79.6) followed by
ICPL 9001 1. Fecundity was lowest in insects on flowers or
pods of MPG 537-M1-2-M3. The moths from flower-reared
larvae produced more eggs than those reared on pods. Maruca
female preferred pigeonpea leaves for oviposition as compared

to other substrates (1, 4).

The effect of host plants on growth, development,
oviposition, and fecundity of M. vitrata has been well
documented by many workers (7, 10, 11). The significant
variations in growth, development, and survival of M. virrara
on different genotypes suggest association of biochemical,
anatomical, and plant parts with resistance to Maruca (6).
Blaney and Simmonds (2) found antifeedant compounds that
inhibited larval development and feeding to different

pigeonpea leaf extracts by Helicoverpa armigera (Hub).
However, it is not clear whether these compounds are in flowers
or pods. Such research is needed in case of Maruca to
determine the role of these plant compounds on the growth,
development and oviposition.

ACKNOWLEDGEMENTS

We thank Mr. Madhusudhan Reddy, Moinuddin and
other Ex-Legumes Entomology staff of ICRISAT, Patancheru
for their assistance in this experiment.

LITERATURE CITED

1. Bhagwat, V.R., Shanower, T.G. and Ghaffar, M.A. 1988,
Ovipositional preference of Maruca (testidalis) vitrata (Geyer)
{Lepidoptera: Pyralidae) in short maturing pigeonpeas.
International Chickpea and Pigeenped Newsletter 5:45-46.

Blancy. W.M. and Simmonds, M.S.J. 1991. The role of chemicals
from legumes in mediating host selcetion by adults and larvae of
Helicoverpa armigera: a behavioral and elcctrophysiological
study, pp.11-13. In: Host selection behaviour of Helicoverpa
armigera. Proccedings, First Consultative Group Meeting.
International Crops Rescarch Institute for the Semi-Arid Tropics.
Patancheru, Andhra Pradesh, India.

3 Duncon, D.B. 1955, Multiple range and multiple F tests,
Biometrics 11: 1-42.

4. Jackai, L.E.N. 1980. Usc of oil soluble dye to determine the
oviposition site of legume pod borer, Maruca testulalis (Geyer)
{Lepidoptera: Pyralidae). Tropical Grain Leguntes Bulletin
19: 4-9.

5. Latcef, .5, and Reed, W. 1990. [nsect pests of pigconpea.
193-242. In : Inseet Pests of Tropical Food Legumes. S.R. Singh
{ed.), Wiley, Chichester, UK.

6. Oghiakhe, S., Jackai, L.E.N., Hodgson, C.J. and Ng, ON. 1993,
Anatemical and biochemical parameters of resistance of the
wild cowpea, Figna vexillata Benth. (Au, Tunu 72) to Maruca
testulalis Geyer (Lepidoptera: Pyralidac). Insect Science and its
Application 14:315-323.

7. Okech. S.0.H. and Saxena, K.N, 1990. Response of Maruca
sestulalis (Lepidoptera: Pyralidae) larvac to variably resistant
cowpea cullivars. Environmental Entomology 19: 1792-1797.

t

8. Onyango, F.O. and Ochieng-Odero, J.P.R. 1993. Laboratory
rearing of the legume pod borer, Murnea testulalis Geyer
{Lepidoptera: Pyralidae) on a semi-synthetic diet. fusect Science
and its Application 14: 719-722.

9. Ramasubramaniam, G.V. and Sundara Babu. P.C. 1988. Effcet of
host plants on some biclogical aspects of spotted pod-borer,
Maruca testulalis (Lepidoptera: Pyralidae). Indiun Journal of
Agricultural Sciences 58 618-620.

10. Ramasubramaniam, G.Y. and Sundara Babu, P.C. 198%a.
Comparative biology of the spotied pod-barer, Maruca wistilal

{Geyer) on three host plants. Legume Research 12(4):
177-178.

11. Ramasubramanium. G.V. and Sundara Babu, P.C. 1989b.
Ovipositional preference of spotted pod-borer, Maruca testulalis
{Geyer) on threc host plants. Lugume Research 12(4): 193-
195,

12. Rangaiah, PV, and Schgal, V.K. 1984. Estimation of crop losses



94

1JPR, Vol. 19(1), JUNE 2006

in pigeonpea due to insect pests associated with various stages of
its growth, [ndian Journal of Plant Protection 12; 127-130.

SAS Institute. 1988. VMS SAR Production, relcases, 5.18. SAS
Institute, Cary, NC.

Saxena, K.B., Latccf, S.S., Ariyaratne, H.P., Fenscke, H.H.D.
and Dharmascna, C.M.D. 1996. Maruca testulalis damage in
determinate and indeterminate lines of pigeonpea. fnternational
Pigeonpea Newsletter 3: 91-93,

Sharma, H.C. and Franzmann, B.A. 2000. Biology of the legume
pod borer, Maruca vitrara (Fab.) and its damage to pigconpea

16.

and adzuki bean. Jusect Science and its Application 20 (2):
99-108.

Sharma, H.C., Saxcna, K.B. and Bhagwat, V.R. 1999, The Legume
Pod Borer, Maruca vitrata: Bionomics and Management,
Information Bullctin No 55, 40 pp. Intcrnational Crops Research
Institute for the Semi-Arid Tropics, Patanchery, 502 324 Andhra
Pradesh, India.

Southwood, T.R.E. 1984, Food utilization by Heliothis armigera
{Lepidoptera: Noctuidae). Indian Journal of Agricultural Sciences
57: 785-786.



