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ABSTRACT
Name ofthe author : S. DlLLl RAO
Title ofthe thesis Bioecology and Management of SpottedPod Borer, [Wat-um vitram (Geyer) 0nBlackgram
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Studies on “Bioecology and management ofspotted pod borer, Mame-u vii/um
(Geyer) on blackgram” were conducted at college farm and in the laboratory, Department
ofEntomology, Agricultural College, Bapatla duringrabi 2000—2001 .

Laboratory studies on biology ofM. vi/ra/a on blackgram at a temperature ot‘29
i 2°C and RH of 87 i 2% showed that eggs were laid singly or in small groups ot‘2— l 8
mostly on flower buds and flowers. Mean fecundity was 5 5.5 eggs. Oviposition period
lasted 4.25 days and incubation period 298 days. The larva had five instars with mean
larval duration of11.36 days. Growth ratio through ditt‘erent instars varied from 1 .063 to
1.600. Full grown larva preferred pods for pupation. Pre-pupal and pupal periods lasted
2.54 and 9.07 days respectively. Sexual dimorphism was observed in pupal stage. Adults
emerged mostly between 20.00 and 24.00 h with a sex ratio of1.2 : 1.0 (F : M) Longevity
offemale and male moths was 9.04 and 7.24 days respectively. Total life cycle lasted
25.98 days.



Larval incidence on blackgram (var. LB G-685) in rice fallows was first noticed on
30m of December and reached a peak on 24‘“ oflanuary coinciding with the maximum
flowering and pod formation stage, thereafter population gradually declined,

Multiple Linear Regression analysis indicated that all the weather valiables (maximum
and minimum temperatures, moming and evening RH and sunshine hours) together accounted
for 71.7 per cent variation in Ian/a] population (R2 = 0.717) which was significant, However,
only minimum temperature and sunshine hours showed significant influence independently
on variation in larval population.

Larval parasitoid, Apan/c/cx laragamc (Veir.) and fungal pathogen, Nomumcu
rileyi (Farlow) Samson were recorded on larvae ot‘M. villa/u during the season.

Among eleven treatments including biorationals evaluated for their ellicacy against
M. vilrala, combinationtreatments like DDVP (0.03 8%) + chlorpyriphos (0.04%) and
DDVP (0.038%) + quinalphos (0.05%) were more effective in suppressing the larval
population. Next effective treatments were Nurelle D 505 (chlorpyriphos 50% +
cypermethrin 5%), Koranda (acephate 22% + fenvalerate 3%), thiodicarb and acephate.
Endosulfan, diflubenzuron, Halt (13.1.) and Neemgold (azadirachtin 1500 ppm) were least
effective. However, bio-ellicacy ofdiflubenzuron and Halt (8.1.) was observed only at I0
days after treatment and were superior to the rest ofthe treatments in reducing the larval
population.

Higher yields were obtained in plots treated with DDVP + chlorpyriphos ( l .3033 k"D
plot'1 or 1086.08 kg ha") and DDVP + quinalphos ( l .2900 kg plot'1 or 1075.00 kg ha").
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INTRODUCTION
Blackgram (Vlgmr nnmgo (L.) Hepper) is the fourth important pulse crop in India

and second most important in Andhra Pradesh in terms ot‘extent ofcultivation. 1n 1ndia' it
is cultivated in about 3.5 million ha with a production ofonly 1.63 million tonnes and
productivity ofabout470 kg ha], thus accounting for 11 per cent ofthe total pulse production,
In Andhra Pradesh it is cultivated in an area of4.301al<h hawith an annual production ol~
2.62 lakh tonnes and productivity of609 kg ha-1 (Economic and Statistical Bulletin, 1999).

Blackgram, commonly known as Urd bean / Mash is cultivated throughout the
country especially in the states ofAndhra Pradesh, Bihar, Madhya Pradesh, Maharastra,
Uttar Pradesh and West Bengal in both khurr'fand m/H' seasons. 1n Andhra Pradesh
though it is grown in many districts in rabi, rice l‘allows blackgram is mostly grown in
Krishna, Guntur, Prakasham, Nellore, Khammam and Godavari districts

Seeds ofblackgram are very richin protein (24%) and is the richest in phOSphorie
acid (385 lOOg) among pulses. Blackgram is used in different food items all over the
world. It is also used as a medicine both externally and internally in paralysis, rheumatism
and affection ofthe nervous system (DhanPal Singh, 1991). Its green fodder is very nutritive
and specially fed to milch cattle (Jeswani and Baldev, 1990).

Blackgram is subjected to direct and indirect damage by as many as 60 species 01"
insect pests (Lal, 1987). Ofthese aphid, Apia/15' cracc/vora Koch; white fly, b’cmcs/u
labaci Gennadius; leafhopper, Empoasca ke/‘ri Pruthi; galerucid beetles, Madu/‘as/‘a
obscurella Jacoby; stem fly, Ophiomyiaphaseoli Spencer and pod borers like spotted
pod borer, Maruca virrata (Geyer); Lycaenid borers, Calec/wywps cnejus (Fab) and
Lampydes boelicus (Linn) are important in difi‘erent regions of India.

Losses in grain yield of20 to 60 per cent due to Man/ca damage in grain legumes
have been reported by Singh and Allen (1980). In Bangladesh the pod borer damage has



been estimated to be 54.4 per cent during harvest but yield loss was less than 20 per cent
in cowpea (Oltno and Alain, 1989). In pigeonpea, losses due to M. vilra/u have been
estimated to be $ US 30 million annually (lCRlSAT, 1992). The pod borer has been
reported to cause up to 84 per cent damage in pigeonpea in Sri Lanka (Dharmasena cl. (1/.,
1992', Dharmasena, 1993).

Seasonal incidence and biology of/l/l. til/ram was earlier studied on pigeonpea
(Vishakantaiah and Jagadeesh Babu, 1980; Lalasangi, 1988; Srivastava cl. (7/., 1992;
Ganapathy, 1996', Fellows at, (1]., 1977) and cowpea (Ramdas Rai, 1983; Jagginavar cl.
at. 1990; Alghali, 1993;Veeranna el. al., 1997). However, information onblackgram is
scanty Studies on the population fluctuation of the pest in the context ofits environment
especially abiotic components reveal vital information needed for fomiulating 1PM strategies.

In the management of M. vilrala, several insecticides have been evaluated either
alone or in combinations earlier on pigeonpea (Sontakke and Mishra, 1991; Yelshetty er.
al., 1999 and Krishna et. a/., 2000), cowpea (Jaiswal and Patil, 1993), blackgram and
greengram (Avinashkumar et. a/., 1996; Nath and Yein, 1996; Ganapathy and Durairaj,
2000). However there is a need to evaluate newer molecules, readymix formulations,
biorational insecticides that are released into the market every year. Oflate, M. vii/um is
gaining importance on blackgram in Andhra Pradesh both in uplands and rice fallows.
Keeping this in view the present studies were designed with the following objectives.
1. To study the biology ofM. vii/”am on blackgram under laboratory conditions.
2. To study the influence ofweather parameters on population fluctuations of

M. vilrata.
3. To record the natural enemies ofM vi/rala under field conditions.
4. To evaluate certain insecticides against M, vii/"arc: on blackgram.
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REVIEW OF LITERATURE
Literature pertaining to biology, seasonal incidence and insecticidal control ofspotted

pod borer, Mari/ca vi/raia (Geyer) has been collected up to date and presented.
2.1 BIOLOGY

Observations on the biology of/l/I. vitm/a was first made by Dietz in 1914 on
cowpea. Later, on lima beans by Wolcott (1933) and on cowpea by Djamin (1961),
Taylor (1967), Akinfenwa (1975), Okeyo — Owuor and Ochieng (l98l),1ackai and Singh
(1983) and Sharma and Franzmann (2000) in pigeonpea and adzuki bean.

In India, the details ofbiology on pigeonpea were described by Vishakantaiah and
Jagadeesh Babu (1980), Ramdas Rai (1983) on cowpea and Lalasangi (1988) on pigeonpea.
Its comparative biology was studied on pigeonpea, lab lab and cowpea (Ramasubramanian
and Sundarababu, 1989) on cowpea, pigeonpea, blackgram and greengram (Ganapathy,
1996). Veeranna el. al. (1999) studied its detailed biology on eowpea.
2.1.1 Mating behaviour

Mating was observed one to two days after emergence ol‘moths in Northern Nigeria
(Djamin, 1961). In lndia it was observed two to three days (Vishakantaiah and Jagadeesh
Babu, 1980', Ramasubramanian and Sundarababu, 1989) and two days (Veeranna cl. ul.,
1999) after adult emergence.

Ramdas Rai (1983) reported that copulation took place within two to three days
after emergence during night. The peak number ofmating pairs was observed between
20.00 to 01.30 hrs. The female mated only once in her life while male can mate more than
once. Ganapathy (1996) reported that the adults were nocturnal and sensitive, mating
occurred during night from 22.00 h to 04.0011. Veeranna cl. a/. (1999) reported that
maximum number ofmating pairs was observed between 20.00 h to 24.00 h. The mating
pairs were found to remain for 2 to 3 hours.



2.1.2 Site ofoviposition
The moths laid eggs usually on the flower buds and flowers. Oviposition on young

partially opened leaves, terminal shoots, leal‘axils, abseission scars, peduncles, stem and
young pods was also reported (Dietz, 1914', Taylor, 1967). Jackal ( I98 I ) observed that
80 per cent ofthe eggs were deposited on the calyx tube offlower and flower buds and
abscission scars, where as Okeyo—Owuor and Ochieng (198] ) observed that 79 per cent
ofthe eggs were laid on leaves ofcowpea especially on lower surface.
2.1.3 Oviposition

The female moth laid eggs one to two days after mating and continued up to six to
seven days (Vtshakantaiah and J agadeesh Babu, 1980). Okeyo-Owuor and Ochieng (l 98 l )
observed egg laying was three to seven days after emergence. lfvirgin moths were paired
soon after emergence, fertile eggs were laid after 24 to 48 hours. They further stated that
oviposition continued for 10 to 18 days. At temperature below ZZUC, oviposition was
impaired and it‘any eggs were laid, hatchability was very low. Ramasubramanian and Sundara
Babu (1989) reported moth laid eggs two days after mating and oviposition period lasted
for4 days. Ganapathy (1996) observed pre—oviposition and oviposition periods were lasted
for 2.5 and 4.0 days respectively, Veeranna 6/. a]. (1999) reported that oviposition starts
two days after mating and it lasted for 7 days.
2. [.4 Eggs

Eggs were flat, slightly elongate, pale yellowish, translucent with faint reticulate
sculpturing on thin and delicate chorion (Taylor, 1978; Vishakantajah and Jagadeesh Babu,
1980 and Ramdas Rai, 1983).

On eowpea, Taylor(l967) recorded a maximum of I40 eggs by a t‘emale moth
and the number ofeggs ranged form 6 to 189 (Akinfenwa, I975). Oehieng ('l. (1/. (I98 I)
and Okeyo—Owuor and OChieng (198 1) observed the egg numbers ranged Form I74 to



194 which hatched in 2.3 clays. On an artificial diet, the eggs hatched in 2.5. days (Ochieng
and Bungu, 1983). Arulmozhi (1990) recorded 176 eggs on cowpea, 93 eggs on soybean
flour diet and 91 eggs on cowpea flour diet with the egg period ranging from 3 .3 to 3 .7
days.

In pigeonpea, Vishakantaiah and Jagadeesh Babu (1980) observed that the female
moths laid 5 to 15 egg masses which hatched in 3.3 days. Ramdas Rai (1983) observed
highest number of eggs were laid by the moths reared on winged bean (305.50 eggs)
followed by cowpea (185.16 eggs), field bean (156. 16 eggs), redgram(118.33 eggs) and
greengram (58,16 eggs). Lalasangi (1988) recorded as high as 338 eggs per female on
pigeonpea flower buds. Ramasubramamian and Sundarababu (1989) recorded an average
of353 eggs on redgram, 37.60 on cowpea and 38.30 on lab lab which hatched in about
2.9, 3.10 and 3.10 days respectively. Ganapathy (1996) reported the mean number ofegg
masses laid by each female ranged from 2.9 in blackgram and 4. 1 in cowpea. 1n pigeonpea
and greengram, a mean of3.2 and 3.8 egg masses per female were observed. The mean
number ofeggs per egg mass was the highest in greengram (37.6 egg) followed by cowpea
(36.3), pigeonpea (35.4) and blackgram (33.9 eggs). Veeranna cl. (:1. (1999) reported
that the eggs were deposited in batches of2 to 10 on the under surface ofleaves, terminal
shoots and flower buds. Freshly laid eggs were milky white and later became translucent.

The measurements ofegg as given by Taylor (1978), Vishakantaiah and Jagadeesh
Babu (1980), Okeyo-Owuor and Ochieng (1981), Jackai (1981), Ramdas Rai (1983)
and Veeranna et. a]. (1999) were 0.65 mm x 0.45 mm, 0.53 mm x 0.38 mm, 0.69 mm x
0.02 mm, 0.19 mm x 0.01 mm, 0.66 mm x 0.43 mm and 0.67 mm x 0.44 mm, respectively.

2.1.5 Larva

M. vilra/a larvae passed through five instars both on redgram (Vishakantaiah and
Jagadeesh Babu, 1980) and on cowpea (Okeyo - Owuor and Ochieng, 1981; Ramdas
Rai, 1983 and Veeranna cl. c//., 1999).

an



l lnstar

Ramdas Rai (1983) reported that the larvae were creamy white except the head
and prothoracic segment which are dark brown. The first instar lasted 1.59 days. The
larvae measured 1.25 mm in length and 0.17 mmin breadth. Ganapathy (1996) reported
its durations and measurements were 2.5, 3.1, 2.8, 2.5 days and 3. 16 mm x 0.75 mm, 3 .03
mm x 0.74 mm, 3.21 mm X 0.72 mm and 3.31 mm x 0.75 mm on cowpea, pigeonpca,
blackgram and greengram, respectively. Veeranna el. al. (1999) reported the l instar
duration was 1.94 days. The larvae measured 1.24 mm in length and 0, 17 mm in breadth.
[l lnstar

Ramdas Rai (1983) reported that 11 instar duration was 1.55 days on cowpea.
The larvae measured 2.55 mm in length and 0.38 mm in breadth. Ganapathy (1996)
observed its duration was 2.1, 2.8, 3.6 and 2.5 days on cowpea‘ pigeonpea, blackgram
and greengram respectively. The larva measured on an average 4.71 mm x 0.83 mm on
cowpea, 4.77 mm x 0.95 mm on pegeonpea, 4.65 mm x 0.95 mm on blackgram and 4.77
mm x 0.96 mm on greengram. Veeranna 61.0]. (1999) reported the larva was 2.59 mm in
length and 0.39 mm in breadth with a duration ofl .78 days on cowpea.
1H lnstar

Ramdas Rai (1983) reported the larva was 5.26 mm in length and 0.83 mm in
breadth and its duration was 1.64 days on cowpea. Ganapathy (1996) reported the larvae
measured on an average 9.28 mm x 1.68mm, 9.20 mm x 1.75 mm, 9.36 mm x 1.68 mm
and 9.41 mm x 1.72 mm on cowpea, pigeonpea blackgram and greengram, respectively.
lt’s duration was 2.3 days on cowpea, 3.1 days on pegeonpea, 2.7 days on blackgram and
3.2 days on greengram. Veeranna el. al. (1999) reported the length and breadth oflarvae
were 5.27 mm and 0.86 mm respectively with a duration of 1 .80 days.



IV lnstar

Ramdas Rai (1983) reported the length and breadth ol‘lawae were 10.54 mm and
1.64 mm respectively with a druration of 1.85 days. Ganapathy (1996) reported the
length and breadth oflarvae were 1 1.50 mm x274 mm, 11.52 mm x 285111111, 1 1.45 mm
x 2.82 mm and 11.47 mm x 2.87 mm in cowpea, pigeonpea, blackgram and greengram,
respectively. Veeranna cl. 0/. (1999) reported that the larva was creamy white / dull white
with distinctly visible dark spots and took .89 days to complete its development. The larva
measured 10.55 mm in length and 1.65 mm in breadth.
V lnstar

Ramd as Rai (1983) reported the larva ofV instar was brownish with dark brown
head and prothoracic shield. Dark spots on body are distinctly visible, The larva took
3.37 days to complete its development on cowpea and measured 16. 19 mm in length and
2.50 mm in breadth. Ganapathy (1996) reported its duration was 2.7, 3.4, 3 .8 and 3.3
days on cowpea, pigeonpea, blackgram and greengram, respectively. The larva measured
on an average 15.48 mm x 3.42 mm, 15.50 mm X 3.45 mm, 15.53 mm x 3.47 mm and
15.62 mm x 3.52 mm on cowpea, pigeonpea, blackgram and greengram respectively.
Veeranna er. a1. (1999) reported that larva was brownish with dark brown head and
measured 16.12 mm in length and 2.51 mm in breadth. 1t took 3.62 days to complete its
development on cowpea. Larva

Total larval period lasted for 12.65 days on redgram (Vishakantaiah and Jagadeesh
Babu, 1980) 8 to 14 days in cowpea (Ochieng el. al, 1981; Okeyo — Owuor and Ochieng,
1981). Jackai and Singh (1983) registered a larval period of7.3 days in cowpea, 16.4
days in pigeonpea, 21 days in Cm/a/ariajmicca, 19.9 days in C. MISC/'6]l.\'iU/l.\'i.\‘, 16.9
days in C. mucmna/a, 14.0 days in C. pal/[aria and 13.2 days in ( '. (l/HCIZUIICLS'. On an
artificial diet, thelarval period ranged from 13.5 to 14.3 days(Ochieng and Bungu, 1983).
Ramdas Rai (1983) studied the biology ofM. vl/rala on cowpea and reported a larval



period of l 0 days only. Ramasubramanian and Sundarababu (1989) recorded, a larval
period of 13.9 days in cowpea, 13.3 days in pigeonpea and 12.9 days on hyacinth bean.
According to Arulmozhi (1990), larval period lasted for 11.1 days on cowpea, 16.5 days
on cowpea flour diet and 14.4 days on soybean flour diet. Ganapathy (1996) studied its
comparative biology on cowpea, pigeonpea, blackgram and greengram. He observed
that the total larval development was 11.9, 14.7, 16.5 and 15.4 days respectively on
cowpea, pigeonpea, blackgram and greengram. Veerannacl. 0/. (1999) reported that the
total larval period on cowpea was 1 1 days. Shanna and Franzmann (2000) observed 12
days on pigeonpea and 11.7 days on adzuki bean.
2.1.6 Pre - pupa

Fullgrown larva stopped feeding before pupation and spun translucent silken web
and constructed a cocoon made ofsilken material and transfonned into pupa (Vishakantaiah
and Jagadeesh Babu, 1980).

The pre—pupa occupied on an average of205 days (Vishakantaiah and Jagadeesh
Babu, 1980). Ramdas Rai (1983) reported that pre-pupal period lasted for 1.93 days to
2.58 days and measured 13.02 mm in length and 2.57 mm in breadth. Ramasubramanian
and Sundarababu (1989) observed pre-pupal periods as 1.52, 1.80 and 1.46 days on
pigeonpea, cowpea and lab lab respectively. Ganapathy (1996) studied the comparative
biology on COWpea, pigeonpea, blackgram and greengram and reported pre—pupal period
0f1.6, 1.4, 1.5 and 1.2 days, respectively. The lengths ofpre—pupa was 14.48 mm on
cowpea, l4. 1 8 mm on pigeonpea, 14.37 mm on blackgram and greengram where as breadth
Ofpre-pupae were 3.39, 3.27, 3.41 and 3.43 mm, respectively. Veeranna cl. u/., (1999)-
reported an average pre—pupal period of 2.30 days (2.06-2.55) while the average
measurements ot‘pre-pupa was 13 .00 mm in length and 2.59 mm in breadth,



2.1.7 Pupa
The freshly formed pupa was green, pale yellow/ light brown and changed to brick

brown/ greyish brown and finally before adult emergence turned to dark brown, mottled
with black and yellow (Taylor, 1967; Okeyo-Owuor and Ochieng, 1981).

Taylor (1978) reported that the pupation took place on the surface ofsoil in a
double walled pupal cell consisting ofan outer wall ofsilk, sand particles and other debris
and inner wall of larval strands ofwhite silk woven in a fishing net fashion upon the anterior
end, where as Vishakantaiah and Jagadeesh Babu (1980) reported that the pupation occurred
on plant parts only. Ramdas Rai (1983) observed that pupa measured 1 1.81 mm in length
and 2.75 mm in breadth. There was no difference in size between male and female pupa.
Ganapathy (1996) reported that length and breadth ofpupae did not show any marked
variation. The length and breadth were the highest in greengram (13 .49 mm x 2.34 mm)
followed by cowpea, blackgram and pigeonpea. Veeranna el. al. (1999) reported that on
an average pupa measured 11.59 mm in length and 2.83 mm in breadth on cowpea.

Pupal period varied from 9 to 10 days in Indonesia (Dietz, 1914), 7 to 14 days in
India (Fletcher, 1914), 6 to 11 days in Uganda (Nyiira, 1971), 6 to 9 days in Nigeria
(Taylor, 1 979), 8 to 10 days in South India (Vishakantaiah and lagadeesh Babu, 1980), 5
to 11 days in Kenya (Okeyo- Owuor and Ochieng, 1981) and 6.68 to 10.00 days in
Bangalore (Ramdas Rai, 1983), According to Ramasubramanian and Sundarababu (1989)
pupal period was minimum (6.4 days) in pigeonpea followed by cowpea (6.9 days) and lab
lab (7.5 days). Ar'ulmozhi (1990) recorded the maximum pupal period of 5.9 days on
cowpea. Ganapathy (1996) recorded mean pupal period on four legumes as, 6.6 days on
cowpea, 6.6 days on pigeonpea, 6.8 days on blackgram and 7.8 days on greengram.
Veeranna cl. (tr/(1999) observed pupal peirod of8.50 days in Bangalore on cowpea-.



2.1.8 Total developmental period
Booker (1965) observed that the total life cycle lasted for about 30 to 35 days

while Akinfenwa (1975) recorded 23 to 30 days on cowpea in Northern Nigeria. In
Southern Nigeria, it varied from 18 to 25 days (Taylor, 1978) Okeyo—Owuor and Ochieng
(198 1) recorded the total life cycle ranged from 20 to 57 days on cowpea.

In pigeonpea, the total life—cycle extended upto 27 days (Vishakantaiah and
Jagadeesh Babu, 1980). Ramdas Rai (1983) reported 21.25 to 24.37 days on cowpea in
Bangalore. According to Ramasubramanian and Sundarababu (1989) the total
developmental period varied from 24.10, 25.66, 24.94 days on redgram, cowpea and lab
lab respectively. Ganapathy (1996) observed 23.3, 25.5, 28 and 27.5 days on cowpea,
pigeonpea, blackgram and greengram respectively. Veeranna cl. (I/. (1999) found that the
total life cycle was completed in 24.92 days on cowpea.
2.1.9 Adult emergence

Most ofthe moths emerged between 20.00 h and 24.00 h and only a few after
midnight. The moths were active and rest with wings spread out horizontally [Okeyo-Owuor
and Ochieng, 1981 and Veeranna cl. (1]. (1999)].

Ganapathy (1996) reported that the percentage ofadults emerged from the pupae
was the highest in cowpea (87.0%) followed by pigeonpea (76.0%), blackgram (74.0%)
and greengram (71.0%) .
2.1.10 Sex ratio (Female : Male)

Ganapathy (1996) studied its comparative biology on cowpea, pigeo npea, blackgram
and greengram. The sex ratio was the highest in blackgram (1 : 0850) followed by pigeonpea
(120.809), green gram (1 10,714) and cowpea(1:0.526). Veeranna el. al. (1999) observed
the sex ratio was 1:1 on cowpea.
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2.1.11 Adult morphology
The moth is medium sized, greyish brown in colour with long legs. The wings are

dark greyish with white and brown patterns more conspicuous on the fore wings than on
the hind wings, the hind wings are silvery white with a brown spot at the apical margin
acoross the wing (Vishakantaiah and Jagadeesh Babu, 1980). Fore wings bearing a lunulate
black—edged, white spot in the end ofthe cell. A black edged, seini—hyaline band beyond
the cell from below the costa was conspicuous. Hind wings were semi-hyaline white, with
a basal fuscous area and a spot at the upper angle ofthe cell. A marginal fulvous brown
fuscous band from costa to vein 1c with an irregular edge was veiy distinct. Both sexes
were morphologically similar (l-lampson, 1976).

The moths were small dark grey in colour with white brown patterns on the
wings. The colour patterns were more conspicuous on the fore wings than the hind wings
with a silvery white brown spot at the apical margin. The female had brownish abdomen
with bifid hairy ovipositor. Okeyo-Owuor and Ochieng (1981) reported that the adults
are medium sized measuring 11.59 mm long (from head to abdominal tip) with a wing
expanse of24.35 mm in case ofthe female and 11.72 mm long and 23.65 mm across the
wings in case ofthe male. Veeranna er. al. (1999) reported that the males on an average
measured 13 mm in length and 9 mm in breadth with a wing expansion of26 mm while
the females on an average measured 11.00 mm in length and 8.00 mm in breadth with a
wing expansion of23 mm.
2.1.12 Adult longevity

The average life-span ofboth sexes varied on different hosts. Ochieng cl. (1/. (198 1 )
Observed that the female moths lived for a longer period of9.5 days than the males which
lived only for 7.7 days on cowpea.

On artificial diet, the longevity was reduced to 7.1 days in females and 6.3 days in
males (Ochieng and Bungu, 1983). Ramasubramanian and Sundarababu (1989) observed
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that the longevity of male was 6.10 days on pigeonpea, 5.90 days on cowpea and 6.10
days on lab lab while female longevity was 8.50, 8.60 and 10.00 days on pigeonpea,
cowpea and lab lab respectively. On soybean flour diet, the female and male moths lived
for 8.3 days and 5.8 days respectively. Ganapathy (1996) found that females lived for 8.5,
8.6, 9.11 and 8.5 days on cowpea, pigeonpea, blackgram and greengram respectively
where as malelongevity was 6.3, 5.8, 5.9 and 5.9 days on cowpea, pigeonpea blackgram
and greengram respectively. According to Veeranna cl. (1/. (1999) male moths lived for
9.30 days where as female moths lived for 11.33 days on cowpea.
2.2 ECOLOGY
2.2.1 Nature of damage

The larvae were found to feed on anthers, filaments, styles, stigma and ovaries ol‘
flowers (Taylor, 1967; Akinfenwa, 1975', Singh and Allen, 1980). Jackai (198 1) observed
that the infestation started from the terminal shoots ofcowpea 21 days after planting and
then spread to reproductive parts. The intensity was highest on flowers followed by flower
buds, terminal shoots and pods. Goud and Vastarad (1992) observed the young larvae
bored the stems ofblackgram from leaf— axils ofbranches causing wilting. 1n pigeonpea.
the larvae damaged the leaves by rolling and webbing and continued feeding inside the
rolled leaves. At flowering stage, larva fed on buds and flowers by webbing them (Sharma,
1996).
2.2.2 Seasonal incidence and influence ofweather parameters

The seasonal incidence ofM. vilra/a on blackgram is not available and hence its
incidence on cowpea, pigeonpea and greengram was collected and presented.
2.2.2.1 On cowpea

According to Taylor ( l 967), initial infestation on cowpea was from the adult time
Ofemergence from alternative host plants and from the flowers ofearly crop, with the peak
during June—July. The first generation adults emerged between July and September. The
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loss on late crop was more than the earlier crop. l’eak larval incidence was recorded in
August and the peak adult catches were in November in Nigeria (Akinl‘enwa, 1975). In
cowpea, pests reached their peaks during September— October in Western Nigeria (Nangiu
er. al._ 1979). Field damage was heavy in April — May, low in June—July but again high in
August — September plantings (Akingbouhungbe, 1982). Ezuch (1982) also found that
cowpea planted between June and October suffered heavy damage by M. Icstu/u/is with
maximum in August and least in April plantings in Nigeria. Lalasangi (1988) recorded the
peak incidence of/l/I. vilrata during July, August and October in cowpea at Dharward,
Karnataka. Arulmozhi (1990) found that maximum incidence and damage occurred in
August sown crops at Coimbatore. Relative humidity had significant positive influence and
maximum temperature had significant negative influence on the incidence ofpod borer.
Jagginavar er. a]. (1990) observed low incidence ofM. iii/ra/a on cowpea sown in the
first week ofOctober in Dharward, Karnataka. The percentage ofseed and pod damage
was also lowest in an early October sowing.

Alghali (1993) conducted field studies in Nigeria to examine the elfects ol‘t‘our
agrometeorological factors on population fluctuations ofM. vilra/a on two cowpea varieties.
Small peaks on crops planted between 51h May and 1*( June and again between 29!h June
and 13th July and a larger peak on those planted between 24”) August and 7th September.
These two peaks coincided with the peak rainfall. The results suggested that the distribution
ofrainfall overtime was more crucial than the total amount in determining the fluctuations in
the numbers ofM vi/I'ala. Veeranna el. al. (1997) observed the incidence ofthe borer on
tenninal shoots ofcowpea showed two peaks, the first being the highest in second week of
September with 84.72 per cent infestation and second one with small peak showing 41.91
per cent infestation in 5m week ofNovember, 1992 at Bangalore. He also observed during
summer season, which commenced in February the infestation was nil in the beginning but
showed upward trend towards the end ofthe season on all parts ofcowpea plants examined.
lnfestation reaching maximum of72.30 per cent by the filth week ofMarch, 1993. The
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incidence ofborer on terminal shoots during Ithari'f, 1993 ranged from 6.14 per cent in
fourth week ofJuly to 45.50 per cent in second week ofSeptember. On flower buds and
pods also the trend was almost similar. Correlation worked for the infestation in dill‘erent
seasons and weather parameters showed that both per cent flower buds and pods infested
were positively correlated with mean minimum and maximum temperature.
2.2.2.2 On pigeonpea

InSri Lanka, high pod borer density has been observed during the Malia (main
season) (Dec—Mar) (Fellows cl. (1]., 1977). At ICRISAT Hyderabad, Srivastava cl. ul.
(1992) recorded more moth catches in light traps from early November to mid December
with the peak during 46”1 and 47th standard weeks in November. A second peak was
recorded in September during 371h and 380* standard weeks. The third and smallest peak
occurred in early February (601 standard week), At Hisar, moth activity was observed from
mid September to mid October (37th to 43rd standard weeks). However there was no
secondary peak at Hisar.

In Sri Lanka,. Saxena el. al. (1992) studied the population dynamics ofpod borer
complex in pigeonpea during 1990—91 ‘Maha’ season. Larval population was high in mid-
October and gradually decreasing towards mid —November. Grain yield ot‘pigeonpea planted
in the month ofNovember was high because of low pest incidence. But grain yield in ‘Yala’
season was comparatively higher due to low pod borer damage. M. vilra/a incidence was
high in pigeonpea crop planted with the onset of‘Maha, rains in mid October. A delay in
planting pigeonpea to mid-November reduced the damage by pod borers. In Sri Lanka,
larval population was high in pigeonpea crops planted in mid-October, and gradually
decreased in the crop planted in mid November (Dharmasena el. al. 1992). High humidity
and low temperatures experienced during this period may be conducive to the build up of
M. vilrala populations on pigeonpea. Akhauri el. al. (1994) found that the pest was
active between the second week of October and the last week of December at Dholi,
Bihar, India. It attained and maintained its peak activity during November in both crop
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seasons ofpigeonpea by recording mean larval populations from 7.67 to 12.73 and 8.53 to
17.60/plant in 1990-91 and 1991—92 respectively. For population build up,a decline in
average maximum and minimum temperature form 30.50“C to 20.25UC and 16.15%? to
10.3 50C respectively and the relative humidity around 70 per cent proved to be conducive.
No significant correlation existed between pest populations and the temperatures (maximum
81. minimum). However, a highly significant negative correlation with relative humidity meant
a greater pest activity during the drier season.

Bajpai et. al, (1995) carried out a study on pigeonpea during khan/199102 in
Uttar Pradesh, 1ndia, to evaluate susceptibility to M. vilra/a. Early flowering cultivars
were more susceptible to damage than late flowering cultivars. Incidence ot‘M. vii/mu
started in early September, peaked in mid—October and declined towards the end ot‘that
month. Ganapathy (1996) found that flower damage in early maturing pigeonpea types
was more at 50 per cent flowering and the field incidence started form 3 8m standard week
peak during 40‘11 and 42'“l standard weeks at Madurai. l\/1m<imum and minimum temperatures
were negatively correlated with incidence.
2.2.2.3 On greengram

Vignaraja (1978) observed two peaks ofM. vill'ala on green gram in Sri Lanka,
the major one during December to February and minor during June.
2.2.3 Natural enemies

The extent of parasitism on the larvae ranged from 5.7 to 6.8 per cent by
Phanertoma sp. and Bra-imam sp. (Don Pedro, 1983). A total of 27 parasitoids, 20
predators, two protozoans, two bacteria and one fungus were reported so far on the egg,
larva, pupa and adult ofM. vi/rata as listed in Table l.
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Table:l A list of Natural enemies recorded on different stages of A1. vitraru
Natural enemy Stage attacked Reference

l. PARASITOIDSA. Order .' DipteraTachinidaeEx0ri.s'/a xaz-zlhaspis (Wied emann) Larva Barrion cl. (II. (1987)Palexorisla sole/unis (Walker) Larva Barrion a a/. (1987)Peirbaeaorba/a (Wiedemann) Larva Barrion 6,. 0/. (1987)
Zygobolhria almpivora Larva Barri on e1. 61/. (1987)(Rob. Desv)Zygobo/hria cilia/a (Wulp) Larva Barrion cl. (1]. (1987)l/airoszuna sp. Larva Usua and Singh (1977)l’seudoporichaela sp, Larva Usua and Singh (1977)Pseudoporichac/a sp. Larva Usua and Singh (1977)B. Order Hymelzoptera(i) BraconidaeApanle/es‘ Spa Larva Okeyo - Owuorw. (11.1(1991)Apan/c/es larugamac (Veir) Lawa Sahoo & Senapati (1998)Brae-0n grey/Ii Ashm. Lalva [CRISAT (198 1)Bracon sp. Larva Okeyo - Owuor cl. 0/.(1991)Brazmsv‘a sp. Larva Okcyo — Owuorcl. ((/.(1991)Microdes sp. Larva — pupa Sahoo & Senapan (1998)Card/(whimsphi/Ipp/csis Larva — pupa Barrion cl. c1/.'(1987)
Che/011m sp. Larva - pupa Barrion el. al. (1987)Cram/zaps sp, , Larva - pupa Barrion cl. (1]. (1987)
Sue/lawnsI72a/1i/ae Ashm. Larva Barrion cl. 0/. (1987)Phancrlwna sp. Larva Usua and Singh (1 977)

Contd....



Natural Enemy Stage attacked Reference
(ii). ChaleididaeA nlmccpha/1/.5' Sp.
Brachymeria sp. A
lirachymcria sp. H
(iii). Eulophidae
Yé/I‘clA‘l/C/NIA‘ .s'csmniac Risbec
Kmart/Chris sp.
(iv). Ichneumonidae("acnop/mp/a (Il'UCI/(S (Cushman)
( Yhamps I'Iigrila (Gupta &Maheswary)
Mc/oboris .vinicux (Holmgren)
Melopius ru/i/s bmwni Ashm.
(V). Pteromalid aeYfie/701')mlopsis Sp.

2. PREDATO RSA) Dermaptera
Diaperastic/ms elylhroceph/a 01.

B) Dictyoptem
Polyspilota sp.
Spodromantis sp.b Coleoptem
Chlaenius sp. A
Ch/aenius sp. B
Cicindc/a lacrhymosa (Fab)
Coeecinellidae
Cocccinella repanc/a (Thunbergi)
S ynhasmonia oclomacu/a/a (F)I;

Larva
larva - pupa
larva - pupa

Pupa
Pupa

Larva
La Iva

Larva

Larva

Larva - pupa

Larva - pupa

Moths
Moths
Lawa
Larva
Larva

Larva
Larva

Okeyo - Owuor cl. (1/.(199l)
Barrion cl. (1/. (1987)
Barrion cl. (II. (1987)

Okeyo - Owuore/.a/. (1991)
Barrion el. al. (1987)Usua and Singh (1977)
Barrionci. (1/. (I987)Usua and Singl1(l977)
Barrion cl. (1/. (I987)Usua and Singh ( I 977)
Barrion cl. (1/. (I987)Usua and Singh ( I977)
Barrion cl. crl. (1987)Usua and Singh (1977)
Barrion cl. (1/. (I 987)Usua and Singh (1977)

Okcyo — Owuor cl. (1/.(1991)
Usua and Singh (1977)
Usua and Singh(1977)
Barrion el. (1/. (1987)
Barrion cl. (1/. (1987)
Barrion cl. al. (1987)

Barrion cl. (1/. (1987)
Barrion el. a]. (1987)

Contd...,
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Natural Enemy Stage attacked ReferenceD) Hemiptem
AI'III’IOCOFiCI’a Ian/ill"; Motsch

E) Hymenoptera
i) Formicidae
Campol-I()tu.s' yer/cells Fab.Campono/ux rufog/aucurs‘ (J er‘d.)
ii) Vespidae
Del/a conoideumDel/a canwani/brmc
Della py/jforme
Eumcnxcx sp.
Ropa/idaflavopicfa
flavobrrmnea Van der Vecht.

F) Amneida
(i) SelenopidacSolo/10px I‘uc/iu/I/x(ii) ArancidaeNephi/a moor/lulu (If)
(iii) OxyopidaeOxyopesjavan-us Thorell
(iv) Salticidael'jmrcha Sp
A/lumixm bungalow/s Tikader
A/ILII7)/A'.\‘(I calculate/1315' Tikader(v) SparassidaeHeleropoda vcna/orla (L)

3. PATHOGENSA) Protozoa
Me/lesia Sp.
Nose/7m sp.

Eggs & larva

Larva
Larva

Larva
Larva
Larva
Larva

Larva

Larva and adult
Adult

Larva and adult

Adult
Adult
Adult
Adult

Larva — pupa
Larva - pupa

Barrion el. al. (1987)

Usua and Singh (I977)
Okcyo — Owuor' cl. (1/.(1991)

831100 & Scnapati (I998)
SaIroo & Senapati (I998)
Salroo & Serrapati (I998)Barr‘rorr cl. (1/. (I987)

Barr‘iorr cl. (1/. (I987)

Usua and Sirrglr ( I977)
Barriorr cl. (1/, (I987)
Barrron cl. (1/. (I987)

Bar'r'ion c/. (1/. (I987)
Barr'iorr cl. (1/. (I987)
Barriorr cl. ul. (I987)
Barriorr cl. (1/. (I987)

Okcyo — Owrror cl. (1/.(1991)
Okcyo — Owrror cl. (1/.(I991)

Contd....
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Natural Enemy Stage attacked Reference
B) Bacteria
Bacillus sp. Larva - pupa Okeyo - Owuor e1. (1/.(1991)Co/os/rid/‘mn sp. Larva - pupa Okeyo - Ownor cl. (1/.(199 l)C) Fungil _ 4 .‘AApcI/l'llo‘ sp. Larva — pupa Shanna (1998)l

2.3 Insecticidal control ofM. vitrata
ENDOSULFAN

Eritlosultan is both a chlorinated hydrocarbon and an organic sulphite. It is a contact
and stomach insecticide with slight fumigant action (David and Kumaraswamy, I988).

Effective control ofM. vilrala on cowpea has been achieved with endosult‘an
0.07 per cent applied at 35 DAS twice at weekly intervals (lackai, 1983). Sprays of
triazophos (0.07%), endosulfan (0.07%) and monocrotophos (0.04%) and four percent
dust tbrmulations ofphoxim, endosulfan and phosalonc gave etlectivc control ot‘potl borer
on pigeonpca (Sundarababu and Rajasekharan, I985). Venkaria and Vyas ( l 985) reported
that the least number ot‘pods ofgreengram were damaged in plots treated with t‘envalcrate
(0.0l°/o) + miraculan (a plant growth stimulant), endosulfan (0.07%) + miraculan, followed
by those treated with fenvalerate (0.01%), endosulfan (0.07%) and monocrotophos (0.04%).
Samolo and Patnaik (l 986) reported that among six insecticides tested, inonocrotophos
and endosulfan (0.5 kg ai. ha'l) were most effective, and three applications ofendosult‘un
(0.07%) starting at flower initiation (at 20 days interval) ofpigeonpea were most effective
against pod borers.

Cypermethrin (75 g ai. ha-l) sprayed three times has been found eflective against
pod borers ofpigeonpea followed by decamethrin (12.5 g aiha-l ), t‘envalerate ( l 50 g a. i.
ha-‘), and endosult‘an (400 g a.i. lia-1)(Sontakke and Mishra, 1991).
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Ramasubramanian and Sundarababu (1991) reported that endosulfan(0.518
kg a.i. ha“) was the most effective insecticide, followed by monocrotophos (0.296 kg
a.i. ha“) for the control ofM. vilrala on lab lab. Venkateswarlu cl. (1/. (1992) reported
that spray appliction ofneem oil (0. l %) in combination with endosulfan (0.07%) was the
most effective treatment in reducing infestation ofpod borer complex ofblackgrani and
increasing yields. However, the best cost : benefit ratio (1 : 1.68) was obtained with
endosulfan (0.07%) alone.

Jaiswal and Patil (1993) evaluated the efficacy of‘different insecticides for the control
ofM. resin/airs on cowpea and reported that the maximum increase in yield (50.74%) with
endosulfan (0.05%) followed by monocrotophos (0.04%) with 4 l .48 per cent increase
in yield over untreated control. Avinashkumar cl. (1/. (1996) reported that spraying with
endosulfan (0,07%) dusting with methyl parathion (2%) were significantly superior in
minimising damage due to M. les'lI/la/is, Empoaxca lrcrri Pmthi and syn/05mm ub/iquu
Walker in blackgram. Nath and Yein (1996) reported that enclosulfzin (0.07%) gave an
effective control ofM. vilra/a infesting blackgram which resulted in significantly higher
grain yield than untreated control. Chaudhary and Sachan (1997) reported that spraying
with endOSulfan (0.07%) at flowering, pod formation and pod maturation stages of
pigeonpea gave an effective control of‘pod borer complex. Ram Ujagir and Ujagir (l 999)
reported that foliar spray ofendosulfan (0.07%) gave an effective control ofpod borers
and higher grain yield in pigeonpea compared to untreated control.
DICHLORVOS (DDVP)

It is an aliphatic organophosphonus compound. It is a contact and stomach
poison with fumigant and penetration action. It brings quick knock down effect (Nayar
el. (11., 1976).

Ke cl. (1/. (1985) reported that dichlorvos 76 EC @ 0.076 per cent was effective
against M. vilrata in long bean.

211



Literature on the efficacy Ofdichlorvos on M. w‘lm/a is meagre and hence the
bio—efficacy ofdichlorvos on other internal feeders and pod boders are presented below.

Foliar spray ofendosultan (0.07%) was the most ell‘ective, l‘ollowed by carbaiyl
(0.05%), malathion (0.05%), dichlorvos (0.05%) and l'enitrothion (0.05%) for the control
ofthe pyralid borer, C'lil'loparlc/lus'(Swinhoe) on sorghum (Singh cl. (1/., 1986). Slievale
(1991) reported that dichlowos 80 EC @ 0.08 per cent was the most effective treatment
followed by monocrotophos @ 0.08 per cent, fenvalerate @ 0.04 per cent and carbaryl
@ 1.0 per cent for the control ot‘ltzdarbe/a qucn/rino/a/a (Walker) on pomegranate.
Monocrotophos was the most effective treatment and gave maximum pod yield against
Aproaerema modicel/a Deventer on groundnut. Where as phosphamidon (0.1%) and
dichlowos (0.08%) were the most ecnonomical treatments and significantly controlled the
pest population [Somasekhar cl. al. (1991)].

Butani and Mittal (1993) reported that spray application of malathion, NSK
suspension, phenthoate, fenitrothion, chlorpynphos, DDVP and carbaryl significantly reduced
the population ofgram pod borer, H. armigcra on chickpea. WaIi—Ur—Rahman (1994)
reported that malathion (005%) cypermethrin (0.005%), DDVP (0.08%) and Laser (a
pyrethroid) were 100 per cent effective on H. armigem infesting fruits ofthe medicinal
plant Nigela saliva. Spray application ofdichlorvos (0.076%) or deltainethrin (0.006%)
gave good control against pyralid, Dichucmcispunc/flera/is' (Guenee) on plums [Wang
6/. a1. (1991)].
CHLORPYRIPHOS

It is non—systemic, broad spectrum organophosphorus insecticide with
moderate persistence. It is a contact and stomach insecticide with slight fumigant
action (Gupta, 1999).
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Nath and Yein (1996) reported that chlorpyriphos (0.05%) gave effective control
ofM vilra/a infesting blackgram and resulted in significantly higher grain yield than untreated
control. Sanap and Patil (1998) reported that chlorpyriphos (0.05%) was effective against
pigeonpea pod borers. Krishna cl. al. (2000) studies on the influence ofplant protection
chemicals on pigeonpea seed quality revealed the suitability ofclilorpyriphos 20 13C (0.05%)
and chlorpyripllos 1.5 per cent dust for controlling pigeonpea pod borer complex.
QUINALPHOS

It is an organophosphorus compound with contact and good penetrating power. It
has also acaricidal properties (Nayar el. al., 1976).

Samalo and Patnaik (1986) reported that 3 sprays ofquinalphos (0.5 kg a.i. ha-l)
at 20 days interval starting at flower initiation gave an effective control ofpod borers infesting
pigeonpea. Bhat et. a]. (1988a) reported that spray application ofquinalphos at 250 ml
ha.l gave an effective control of pod borers in cowpea. However, dust formulation of
quinalphos 5 per cent @ 20 kg a.i. her1 was less effective than spray formulation. Bhat cl.
£11.. (1988b) reported that among seven insecticides tested monocrotophos (0.05%),
quinalphos (0.05%) or 5 per cent Neem Seed Extract (NSE) were most effective while
the dust formulation offolidol 2 percent, carbaiyl 10 per cent, quinalphos 5 per cent and
toxaphene 2 per cent were ineffective against pod borer complex ofgreengram. Sontakke
and Mishra (1991) reported that spray application ofquinalphos at 300 g a.i. hal was
effective against pod borer complex in pigeonpea.

Senapati el. al. (1992) reported quinalphos 25 EC @ 0.05 per cent significantly
controlled the pod borer complex in pigeonpea and gave higher yields. Avinashkumar cl.
(7/. (I996) reported that spray application of quinalphos 25 EC @ 0.05 per cent was
significantly controlled/VI. vitra/a in mungbean. However, dusting with quinnlplios | .5 per
cent was less effective than spraying. Ram Ujagir and Ujagir ( 1999) reported that foliar
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sprays ofquinalphos (0.05%), fenvalerate (0.007% and 0.004%) and deltamethrin (0.002
and 0.006%) were effective in reducing pod borers in early pigeonpea and losses in grain
yield. Ganapatliy and Durairaj (2000) reported that the cumulative pod borer damage
caused byM vi/rata in blackgram was the lowest in quinalphos 20 AF (0.04%) followed
by profenofos 50 EC (01%), alanycarb 30 EC (0.06%), endosulfan 35 EC (0.07%),
dimethoate 30 EC (0.03%) and acephate 75 WP (0.075%). Grain yield was also maximum
in quinalphos (0.04%) with high cost: benefit ratio (1 :29).
ACEP HATE

It is an organophosphous compound with systemic action and effective against
lepidopteran borers and sucking pests (Gupta, 1999).

Pawar er. a]. (1993) reported that spray application ofaceplmte 75 SP 1.0 kg ai
ha—l alone decreased larval population of Helicoverpa armige/‘a Hubner. From 4.2
(pretreatment) to 0.4 (14 days after application) larvae plant‘l. However, combination of
acephate 75 SP 0.25 kg + cypermethrin 10 EC 0.75 litre proved effective as well as
economical to control the pod borer in chickpea. Foliar spray ofBiobit WP (1.0 and 1.5
kg/ha), fenvalcrate (0.02%), cypermethrin (0.025%), aceplmte(0. 1%) and a tank mixture
offenvalerate (0.023%) + dimethoate (0.04%) were significantly reduced the larval
population ofH. armigera in cotton compared to untreated control (Shankar cl. (1]., 1993).
Pawar el. al. (1994) reported that spray application ofacephate 75 SP 2.0 kg ha'1 gave
an effective control ofH. armigera on chickpea. Nath and Yein (1996) reported that
application of acephate 75 SP @ 0.075% gave an effective control of/l/l. les‘lu/a/is
infesting blackgram and resulted in significantly higher grain yields than untreated control.
THIODICARB

Thiodicm-b is an oxime carbamate compound with predominantly stomach and
limited contact action. It was introduced recently in Indian market as an effective insecticide
against caterpillars.
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Bhadauria el. al. (1988) reported that the treatments thiodicarb (650 g a.i. ha'),
monocrotophos (0.5 kg at. ha'l), carbaryl (1.0 kg a.i. ha") and fenvalerate (150 g a.i.
ha'l) were on par and recorded 9.40 to 12.69 per cent pod damage in pigeonpea due to
pod fly, Melanagmmyza obi-(Isa (Malloch) and other pod borers. Maximum ovicidal
activity ofthiodicarb (0.075%), methomyl (0.048%)and triazophos (0.08%) was observed
against H. armigem on chickpea by dipping and spraying methods (Mala cl. al., 1992).
Mann cl. 0/. (1995) reported that thiodicarb (0.075%) is the most elfective alternative for
synthetic pyrethroids against Helm/his zca (Boddie) and H. Vil'c.$‘c'0/I.\' (Fab) on cotton.
Two sprays ofthiodicarb at 300 g haI resulted in pod damage ofonly 24.7 per cent due
to gram pod borer and the highest seed yield of chickpea when compared to the other
treatments. (Biradar et. (1]., 1999). Yelshetty el. 0/. (1999) reponed that based on yield
and cost-benefit ratio thiodicarb @650 g ha‘I has been recommended as an effective
chemical for the management ofthe pod borers in pigeonpea.
D1FLUBENZURON(DFB)

Diflubenzuron 1-[4 chlorophenyl -3 (2, 6 - diflut‘obenzoyl) urea] is achitin synthesis
inhibitor with stomach and contact action. It interferes with cuticle deposition at larval-
larval, larval-pupal, pupal-adult moulting stages (Mulder and ‘Gijswijt, 1973', Wellinga cl.
(7].. 1973). Literature on the efficacy of diflubenzuron on M. vitrata is inadequate and
hence the bio-efficacy ofdiflubenzuron on other lepidopterous pests are presented below.

Balasubramanian el. al., (1980) reported that diflubcnzuron (2.5, 5, 10, 20, 40,
60, 80 and 100 ppm) acted effectively by interfering with the chitin deposition in the larvae
of Spoa'op/era lilura Fab. and H.armigera. Diflubenzuron at 100, 250, 500 and 1000
ppm was found effective against first instar lawae and pupae resulting in reduced adult
emergence in tobacco caterpillar, S. [Ham and castor semilooper, Aclmccrjcmalu Linn.
(David Jayapaul, 1987).

Ananthakrishnaswamy and Punnaiah (1983) reported that DFB at 0.01 per cent
gave complete inhibition ofegg hatch and very effective in killing the early instar larvae of
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S. lilm'a. DFB at 100 ppm and above was found effective and caused 67 to 100 per cent
reduction in a adult emergence in bothA.jana/a and S. lit-um (Rao and Reddy, 1984).
Sehnal et. al. (1986) reported that DFB at 003 ug larva"1 caused 50 per cent mortality
ofS. littoral/x Boistd. Before adult emergence and 90.1 to 94.8 per cent sterility in the
resulting adults.

Alexander Jesudasan cl. (1/. (1986) reported that DFB at 100 g a.i. ha.l was
effective against groundnut leafminer/l . ”radical/a. Mayuravalli cl. ul. (1987) recorded
0.58 per cent and 0.064 per cent as LCso values for DFB against first and fifth instar
larvae ofS. li/ura, respectively and also reported that early instar larvae showed greater
mortality than olderlarvae, especially with higher concentrations ofDFB. Khalid Ahmed
61.61], (1990) reported that DFB @00075 per cent showed significant ovieidal toxicity
in the e Igs ofH. arm/gem. Vaisampayan and Verma (1992) observed that DIFB GD,
0.0125 per cent was highly effective against all instars ofS. li/ura. Mortality was 100
per cent after 5—7 days offeeding even with the lowest concentration of0.00625 per
cent. However, in field trial the survival oflarval population in 0.025 per cent and 0.0125
per cent DFB treated crop after 5 days was 6.33 and 18.17 per cent, respectively.
NEEM

Neem oil reported to have insecticidal, growth regulatory, antifeedant and
repellent properties against a widerange ofinsect pests. It was reported to have certain
diverse array ofbiological active principles, ofwhich azadirachtin is one ofthe best
known (Jones at. (1]., 1989). The apparent harinlessness ofnecm pesticides to beneficial
species and systemic activity, limited persistence are attracting entomologists
(Schmulterer, 1990).

Cobbinah and Osei—Owusu (1998) reported aqueous— methanol extracts of
defatted neem seed powder applied as dust on soil around the plant reduced the
incidence ofM. test-11161113 and increased pod yield in cowpea. Cost: benefit ratio was
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greatest for necnl seed bitters at 5000 ppm for the control 0171/]. resin/ally on mungbean
(Kareem cl. ul, 1988). Jackal and Oyediran (1991) reported that the difl‘erent
concentrations ofneem oil emulsifiable concentrate (5, 10 and 20%) exhibited a high
degree ofinsecticidal activity on M. learn/(ills larvae. All the treated flowers were
protected from larval damage after two days oftreatment as compared to cent per cent
damage recorded on untreated flowers. Aqueous extracts ofnccm seeds and lea fextracts
had an adverse effect on the biology ofM’. le.s'/u/a//'.s' (Tanzubil, 199 I ). Venkateswarulu
el. al. (1992) tested neem oil, alone and in combination with endosulfan (0.07%) and
monocrotophos (0.04%) and reported that neem oil (0.1%) in combination with
endosulfan 3 SEC (0.07%) was the most effective treatment in reducing infestation and in
increasing yield.

Jackai el. al. (1992) reported that neem proved effective in acting as an insecticide
and affected the rates ofdevelopment ofM. Ics/ulal/‘s at a concentration as low as 9 per
cent solution (wt/vol). Latifcl. al. (1996) reported that Nimbecidine (0.3%) sprayed
thrice at 12 days interval was effective in controlling the major insect pests ofpigeonpca at
pod initiation stage. Durairaj and Ganapathy (1998) reported that Neem Seed Kernel
Extract (NSKE) 5 per cent and Neem 011 5% registered low pod borer damage levels of
16.3 and 16.8 per cent respectively, while the commercial botanicals like Neemolin and
Neemol registered comparatively higher damage levels of 19.0 and 21 .3 per cent respectively
however it was 35 per cent in untreated control. Emosairue and Ubana (1998) reported
that two concentrations ofNSKE at 5 per cent and 10 per cent were effective against pod
borer, M. Ieslulalis and found that 5 per cent NSKE gave a better cost—benefit ratio.
Bacillus tlzurz'ngiensis var. lmrstulri

Bacillus tlmringiensis Berliner is a microbial insecticide effective against a number
oflepidopterous and coleopterous insect pests (Hall and Andres, 1959).

Karel and Schoonhoven (1986) reported that two applications ofBJJr during the
post—flowering stage ofbean plants controlled the larvae ofM. Icslulalis and Harm/guru

28



as effectively as two applications oflindane or carbaiyl. Bacillus thuringicnsis (8.1.)
preparations 8401 (emulsion), BT] (emulsion), HD—I (liquid) and 7216 (powder) were
tested in the laboratory and observed 73.3 — 80.0 per cent ofindividuals ofM. rim/Ia
died within 48 hours after eating leafblades soaked in a 0.05 per cent to 0.20 per cent
solutions (Wang er. 0]., 1989), Pawar and Gunjal (1995) reported that llalt @ 2000,
1500, l000 g ha'1 and Delfin @ 1000 g ha1 were equally effective in reducing pod damage
caused by lepidopterous borers in pigeonpea, and also obtained highest yield with llalt
(Wock—O l ) WP @2000 g ha'l. Manjula and Padmavathamma(I996) observed that, the
highest reduction (53.18%) of M. vitrula larval population with link. (02%) +
monocrotophos (0.025%),
Toxicity of13.t. to other related lepidopteran pests

Purohit and Deshpande (1991) evaluated the efficacy ol‘b’. I. var lmrs/a/(i against
111 instar larvae of H. arm/gem and reported LC 5,, as O.l79 per cent. Pawar vi. a/.
(l999) evaluated Halt (Wock-Ol) @ 1000 g haI against H. arm/gem on chickpea and
recorded only 6.75 per cent pod damage which is consistently at par with t‘envalerate 100
ml ha" (6.48 %).
NURELLE D 505

lt is a combination product of chlorpyriphos 50 EC and cypermethrin 5 EC,
Chlorpyriphos is an organophosphorus compound with contact and stomach poison where
as cypermethrin is a synthetic pyrethroid.

Literature on the efficacy ofNurelle D 505 onM. vill'ala is meagre and hence the
bio-efi‘icacy of Nurelle D-SOS on other internal feeders and pod borers are presented
below.

Srinivasan er. al. (1995) reported that chlorpyriphos 22.5 BC + cypermethrin
2.5 EC, a combination product was better at a dose of450 + 50 g a.i. ha'1 @ 2.0 lit.
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s - -1 ‘ . .tormulation ha than the use ot either chlorpyl'lphos 2013C at 500 g a.i. hal or cypermethrin
. -1 . . . .at 50 g a, 1. ha in contro1hng cotton bollworms and increasing seed cotton yield. 'l‘ambe

cl. a]. (1997) reported that, the combination product ofchlorpyriphos + alpha cypermethrin
. . ’v -I . . .at a higher dose of) 125 ml ha was the most effect1ve in reducmg bollworm damage on

cotton.

Pawar and Mali (1997) carried out a laboratoxy test to evaluate the bio-ell‘icacy of
insecticide mixtures in comparison with individual insecticides against H. armigcra on
cotton. The treatment with chlorpyriphos 0.08% + alphamethrin 0.004% was found
most effective and registered 93 .33 per cent moratality of larvae. However, the treatment
with cypermethrin 0.008% + chlorpyriphos 0.08 % was at par with it. They reported
that, the insecticide mixtures ofsynthetic pyrethroids either with chlorpyriphos, triazophos,
endosulfan and monocrotophos were more effective against H. armigera in comparison
with their sole use, Giraddi el. al. (1998) reported that chlorpyriphos + cypermethrin at
1000 + 100 g ai. ha-l resulted in lowest fruit damage (12%) by Bhendi fruit borer,
Earias vile/la Fab. Mane et. al. (2000) conducted laboratory studies ofsome individual
insecticides, ready—mix and tank-mix insecticides against the lawae ofH. arm/gum. These
studies revealed that cypermethrin + chlorpyriphos was the most toxic combination.
KO RANDA

It is a ready mix fomtulation ofacephate 22 per cent SP and fenvalerate 3 per cent
EC Acephate is a organophosphorus compound with systemic action where as fnvalerate
is a synthetic pyithroid with contact action.

Reports pertaining to the efiiacy of Koranda on pod borer, M. vilra/a are
inad equuate, hence literature available on the efficacy of fenvalerate is reviewed here under.

Sontakke and Mishra(1991) reported that fenvalerate 150 g a.i. ha", decamethrin
12.5 g a.i. ha'] and cypermethrin 75 g at ha.l when applied thrice effectively controlled the
pod borer complex ofpigeonpea. Ganapathy and Durairaj ([9941) reported minimum
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damage by M. vi/rata and maximum grain yield in pigeonpea with a sequence of
monocrotophos (0.04%) fenvalerate (0.02%) and dimethoate (0.03%) applied at 14 days
interval. Borah (1995) reported that spray applicationofcypermethrin (0.01 and 0.015%),
deltamethiin (0.0028 and 0.0042%) and fenvalerate (0.004% and 0.006%) gave an ellbctive
control ofM. vilmla and other sucking pest complex ofgreengram.

Avinashkumar cl. (II. (1996) found that dusting 4 per cent fenvalerate twice during
the crop season effectively controlled the borer, M. te.s'/u/u/i.s' and other sucking pests in
blackgram. Nath and Yein (1996) reported that spray application offenvalerate 20 EC
(0.005%) gave an effective control ofA/f. vilrala infesting blackgram and resulted in
significantly higher grain yields. Ram Ujagir and Ujagir (1999) found that fenvalerate spray
(0.004% and 0.006%) and dust (4%) gave an effective control ofpod borers ofpigeonpea
and obtained higher grain yield.
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MATERIALS AND METHODS
Studies on the“Bioecology and Management ot‘Ma/wca w'I/‘a/a (Geyer) on Blackgram”

were conducted at college farm and in the laboratory, Department ofEntomolog , Agii. College,
Bapatla dunng rabi 2000—200 l . Materials utilized and methods employed in conducting the
experiments are given below.
3.1 CULTIVATION ASPECTS

The AN .GR. Agricultural University, A. P. recommendations on Agronomical
Practices were followed in growing the crop.
3.1.1 Preparatory cultivation

Prior to sowing the land (sandy loam) was ploughed twice with a tractor drawn
cultivator and twice with power tiller to obtain good tilth. Levelling was done with
human labour and the field experiment was laid out in Randomised Block Design
(RBD) (Fig.1 ).
3.1.2 Sowing

The popular local variety LEG—685 was selected and the seed obtained from the
Agricultural College Farm, Bapatla. Sowing was taken up on 30. l l .2000 by adopting a
spacing of30 cm X] Ocm. Gap filling was done seven days after sowing and thinning was
done 10 days after germination.
3.1.3 Fertilization

Recommended manurial dosage of 10 tonnes of FYM ha], 20 lg N [1840” the
form ofUrea) 50 kg P2 Og 1134011 the form ofSSP) and 40 kg K30 ha1 (in the form of
Murate ofPotash) was adopted. Total FYM, halfofnitrogen, total phosphorus and potash
were applied as basal dose and the rest ofthe nitrogen was given one month alter sowmg.
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3.1.4 Weeding
Two hand weedings were given alter three and six weeks ofsowing,

3.1.5 Irrigation
Two irrigations, the first immediately after sowings and the second at 30 days alter

sowing were given.
3.2 BIOLOGY OF THE SPOTTED POD BORER, 11/1. vim/ta
3.2.1 Mass rearing

Periodically field collected larvae served as initial culture which were reared till
pupation on fresh flowers and tender pods ofblackgram in rearingjars (20 cm x 9 cm).
After pupation, the pupae were transferred into clean specimen tubes ( l 0 cm x 2 cm) for
adult emergence. The newly emerged moths were enclosed in pairs in glass chimnyes for
mating and cotton swab soaked in 10 per cent honey was provided to serve as adult food
(Ochieng and Bungu, 1983). Shoot tips of blackgram containing inflorescence were
provided inside the chimnyes for oviposition. The cut ends ofthe shoots were kept in glass
vials containing water. The eggs laid on plant parts were removed daily and kept separately
for hatchingThe newly hatched larvae were transferred into glass tubes(lO cm x 1,5 cm)
with fresh blackgram flowers and tender pods. Rearing was continued till the emergence of
the adults. The eggs laid by these adults and the larvae obtained from these eggs were used
for biology studies.
3.2.2 Biology on blackgram

Detailed biology ofM. vilra/a was studied in the laboratory on blackgrarn flowers
and tender pods for two generations starting from November 2000 to February 200l at
mean temperature of29 i TC and relative humidity ot‘87 4: 2 per cent.
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3.2.2.1 Pro-natal periods
Freshly emerged adults were collected and one pair was confined in plastic container

(5 cm diameter and 10 cm height) wrapped with a black paper to induce mating (Okeyo—
Owuor and Ochieng, l 98 1). Inside the container, inflorescence ot'blackgram stalk dipped
in a vial ot‘water was provided, The inlilorescences were replaced daily. Cotton swab
dipped in 10 per cent honey solution was provided as adult food. The pre—natal periods
were noted by observing the daily activities of 1 0 adult pairs.
3.2.2.1.1 Premating period

After emergence from pupae, the moths were observed to mating. The time between
emergence ot‘moth and starting ot‘mating was recorded as premating period.
3.2.2. 1.2 Mating period

The time between the first mating and last mating gave the mating period.
3.2.2.1.3 Pre-oviposition period

The time betweenlast mating and first oviposition was registerd as the pre-oviposition
period.
3.2.2.1.4 Oviposition period

The time between first oviposition and last oviposition was recorded as oviposition
period.
3.2.2.1.5 Eggs laid

The eggs are laid singly and in small groups, The flower buds and the walls of the
containers were carefully observed for the presence oftiny, globular, scaly, overlapping
cogs The number ot‘eggs laid were recorded. From the observations of l 0 pairs, the mean3 .
number ofeggs laid by a single female was calculated.
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3.2.2.1.6 Egg period
a y p y ., _ . . . . .Eggs were removed ear elully With [me tipped camel hair brush and kept separatelyand observed for h’tl i v ‘ ‘ ' ' " r M ' V ' 't 1 ng. T he time taken between ovrposition and egg hatching wasconsidered as egg period.

3.2.3 Post-natal stages and periods
3.2.3.1 Larval peirod

The neonate larvae were transferred singly into clean glass vials and provided withblackgram flower buds. The flower buds were replaced daily. The larvae were carefullyobserved periodically for moulting. The number oflarval instars, duration ofeach instar,length, breadth ofhead capsules and each larval instar, total larval period and morphological
characters ofeach larval instar were recorded.
3.2.3.2 Pre-pupal period

Cessation offeeding and reduction in size and disappearance oflarval markings are
the characteristics of pre-pupa. The pre—pupa began to construct a silken gauze-like
cocoon around the body, The flower debris and excreta provided the camouflage. Pre—
pupal period and its mesurements were recorded.
3.2.3.3 Pupal period

The period between the time ofpupation and adult emergence was recorded for
10 pupae and the mean was worked out. The length and breadth of l O pupae were also
measured.
3.2.4 Adult
3.2.4.1 Adultlongevity

Ten freshly emerged female moths and male moths were introduced in to separate
matino caves (45 cm x 25 cm) at the rate ofone pair ofmoths in a cage and provided 10D 23
per cent honey swab as food and they were maintained till they died. The male and female
longevity periods were recorded separately.
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3.2.4.2 Sex ratio
For the assessment ofsex ratio, freshly laid e ()0gas of 10 female moths were collectedon a moist filter '1 er Tl ~ .pz p . 1e neonate larvae obtarned from these eggs were reared on host

flower buds till pupation and the pupae thus obtained were kept in wide mouthed glassjars(24 cm x 12 cm) till adult emergence. The male and female moths were counted separately
and the sex ratio was worked out.

Data on morphometrrcs ofegg, larval instars, head capsules ot‘larval instars, pre—
pupa, pupa and adult ofM. whom were subjected to statistical scrutiny to obtain mean,
standard deviation (Snedecor and Cochran, l967).
3.3 ECOLOGICAL STUDIES
3.3.1 Seasonal incidence

Seasonal incidence ot‘spotted pod borer, M. vii/um was studied during I'a/ii on
blackgr'am grown in rice fallows (2000—2001) at Agricultural College Farm, Bapatla.

For this purpose, a blackgrarn was sown during ml)! in rice {allows with variety
LEG-685 in 400 m' area. Four selected spots, each one square metre were ear marked
(50 plants). The data was recorded at three days interval starting from the first field infestation
Total larvae present from these 50 plants were recorded.

The influence of weather parameters viz., maximum temperature, minimum
temperature, morning RH, evening RH and sunshine hours on M. vii/um incidence was
analysed statistically by Multiple Linear Regression (M LR) analysis.
3.3.2 Natural Enemies

Periodically field collected larvae were brought to the laboratory and reared on
blackvram flowers/ tender pods for observing the emergence of parasitoids. The parasitoidsg ,
emerr'ed form these field collected larvae were identified by the Director, Project Directorate

C)

ofBiological Control Bangalore. Toidentify the fungaldisease naturallyint‘ected larvae
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were brought to the laboratory, spores were isolated and grown on Potato Dextrose 35Agar (PDA). Based on mycelia growth and spore characters the organisms wereidentified,
3.4 EVALUATION OF CERTAIN INSECTICIDES
3.4.1 Layout of the experimental plot

The experiment was laid out in a Randomised Block Design (RBD) with lltreatments including untreated control (Fig. l) and replicated thrice. The size ofeachplot was 12 m2 (4m x 3m). A view of the experimental plot is shown in Plate 1. Thedetails ofthe test insecticides used are given in Table 2.
3.4.2 Preparation ofspray fluid

The required quantity ofinsecticides were measured and mixed well with small
quantity ofwater and later made up to get the required volume ofspray fluid. The
spray fluid was stirred thoroughly before spraying. The concentrations ofthe test
insecticides are given in the Table 3.
3.4.3 Application ofinsecticides

The treatments were applied twice at 40 and 50 days after sowing the crop.
The foliar sprayings were given at evening about 4 PM when the weather was still. A
hand compression sprayer was used for applying the insecticides. The sprayer and
container used for preparing spray fluid were thoroughly cleaned with water before
changing the insecticide and rinsed with spray fluid to be sprayed next, The plants
were covered thoroughly with the spray fluid to the point ofrun otT. Each plot (I2 i113)
received 0.6 litres of spray fluid.
3.4.4. Recording data

Ten plants were selected at random from each plot and tagged. The larval
populations were recorded from those ten tagged plants at one day before and third,



Treatments

DDVP 0.038% + chlorpyn'phos 0.04%
DDVP 0.038% + quinalphos 0.05%
Nurelle D 505 (chlorpyriphos 0.05% + cypernethr'm 0.005%)
Koranda (acephate 0.075 % + fenvalerate 0.009%)
Thiodicarb 0.075%
Acephate 0.075%
Endosulfan 0.07%
Diflubenzuron 0.025%
Halt (B.t.k) 0.2%
Neemgold 0.2%
Untreated control
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Variety LBG 685
Spacing 30 cm x 10 cm
Plot size 4 m x 3m
Design Randomized Block Design (RB D)
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Fig. 1 Layout oftlie experimental plot
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Plate 1: View of the experimental plot
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TABLE 3 CONCENTRATIONS OF TH E TEST INSECTICIDES
'l‘realmcnl Qty. ol'ghcmicnlper lure ofwater

’|‘l—Dichlorvos 70 EC +chlorpyriphosZO EC
TZ—Dichlorvos 76 EC +quinalphos 25 EC
TR-Nurelle D-505 (chlorpyriphos 50EC + cypermethrin 5 EC)
T4—Koranda (acephate 25 SP +fenvalerate 3 EC)
TS- Thiodicarb 75 WP
T6- Acephate 75 SP
T7—Endosulfan 35 EC
Tx—Diflubenzuron 25 WP
To- B.t. formulation (Halt 5 WP)(B. Il71/I'ing1'en.s'i.\' var. kmzs'la/(i)
Tm— Neemgold 1500 ppm
TH—Umreated control

Cone. ()l‘sln‘uy fluid
0.5 ml+20 ml
0.5 ml+2.0 ml
1.5 ml

3.0m]

2.0 ml

0.038% + 0.04%
0.03 8% + 0.05%
0.05% + 0.005%
0.075% + 0.009%
0.075%
0.075%
0.07%
0.025%
0.2%
0.2%
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RESULTS
The fin ' 0 ' ‘dings ofthe expenments conducted on the biology, ecology and managementofspotted pod borer, Maruca vi/rala (Geyer)on blackgram are presented below.

4.1 BIOLOGY OF THE SPOTTED POD BORER, M. Winner
The biology ofthe spotted pod borer, M. vi/rata was studied for two generations

on blackgram under laboratory conditions during November 2000 to February 2001 in the
Department ofEntomology, Agricultural College, Bapatla and the results are presented
below.
4.1.1 Moth emergence and mating

The moths emerged between 20.00 to 24.00 h and rarely at midnight. Immediately
after emergence both sexes were very active, flying scatterly along the walls ofthe glass
chimneys for 2.0 to 2.20 days and then mated in end to end position. Maximum number of
mating pairs were observed between 20.00 to 24.00 h. The mating process continued for
2 to 3 hours. Female laid eggs only during night by pressing its ovipositor into under surface
ofleaves, terminal shoots, flower buds and tender pods.

Premating period was found to be 2.19 days and mating period was 2.00 days
when studied for two generations (Table 5).
4.1.2 Pre — oviposition period

The pre—oviposition period was found to be] .23 days (Table 5).
4.1.3 Oviposition period

The moths deposited eggs, scattered, singly or in batches of2 to 18. The total
number of eggs laid by a single female moth on an average was 55.55. The egg laying
Started on fourth day after emergence and continued up to tenth day afier emergence. The
oviposition period was found to be 4.25 days when studied for two generations (Table 5).

4'2



4.1.4 Egg
Freshly laid eggs were pale yellowish, scale like and were laid si ngly/in small groups

on the flower buds, tender pods and also on the walls ofthe container. The eggs were
dorso-ventrally flat and were not easily visible to naked eye (Plate 2).

The egg measured 0.67 mm in length and 0.44 mm in breadth (Table 4), The
colour ofthe egg changed gradually from milky white to yellowish cream. One to two hours
before hatching the larva started moving its head to and fro and sideward. The larva cut the
wall of the chorion and widened the exit hole with mandibles. Though the hatching was
generally observed during night, it also occurred during day. The incubation period under
laboratory condition was 2.98 days (Table 5).
4.1.5 Larva

The first and second instar larva did not exhibit the typical brownish black spots on
the mid—dorsal line while fi‘om the third instar onwards a pair ofdark spots in each segment
was very conspicuous. During its larval period, the caterpillar moulted l‘our times and thus
had five instars. The characteristics ofand the period occupied by each instar were noted
(Table 5). Length and breadth of the each instar body and head capsule were recorded
(Table 4).
4.1.5.1 l lnstar

The neonate larvae were minute, glistening with pinkish head capsule and actively
moved for about 15 to 30 minutes before feeding. Under field condition they were observed
to bore into the unopened flowers. Full grown larva is creamy white in colour, except head
and prothoracic segment and had series ofdark brown scleiites on the thoracic and abdominal
segments. (Plate 3)_ The prothoracie segment bears dorsally a broad chitinised brown plate
with six setae on each half. A long prominent setae arises from each lateral side ofmeso

and metathoracic sevments The ninth abdominal segment consists of one median and oneD .
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Plate 2: Egg of M. vitrata
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lateral brown sclerite at each srde with a long prominent seta. The tenth segment bears twolong conspicuous setae. The third to sixth and tenth abdominal segments each 1ofventral prolegs.
T he 1 instar larva measured on an average 2.37 mm in length and 0.49 mm in

breadth (Table 4) . T he head capsule measured on an average ofO. l 6 mm in length and
0.20 mm m breadth (Table 6). The size ofthe larvae increased towards moulting and the
abdomen became more or less cylindrical in shape. The 1 instar larva occupied on an
average of2.02 days to complete its development (Table 5).
4.1.5.2 ll instar

The head and body of the freshly moulted larva was creamy white, except eyes and
mandibles which were dark brown. Later the body became dirty white in colour (Platell).
The larva measured on an average 3 .90 mm in length and 0.70 mm in breadth (Table 4).
The head capsule measured on an average 0.41 mm in length and 0.52 mm in breadth
(Table 6). The larval period on an average was 1.82 days (Table 5).
4.1.5.3 111 instar

The structure ofthe 111 instar larva was similar to that ofll instar, except its size
which is larger, The colouration ofhead and prothoracic shield were darker (Plate 5). The
larva on an average was 7.09 mm in length and 1.295 mm in breadth. The head capsule
measured on an average 0.89 mm in length and 0.92 mm in breadth (Table 6). It took
on an average 1 .87 days to complete its development (Table 5).
4.1.5.4 [V instar

Freshly moulted larva is creamy white in colour, except eyes and mandibles. Later
the head and prothoracic shield become dark brown and the body was dull white and
similar to third instar except bigger in size (Plate 6). The larva measured on an average
0 49 mm in lenUth and 1.90 mm in breadth (Table 4). The head capsule on an average was

' 0

mm a pair
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Plate 3: l instm' of M. vitram
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Plate 4: ll instar ofM. vitrata
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[.37 mm in length and ['39 mm in breadth (Table 6). The larva took on an average 1.94 4 8days to complete its development (Table 5).
4.1.5.5 V instar

1t measured on an average 1610 mm in length and 2.43 mm in breadth (Table 4).The head capsule on an average was 1.66 mm in length and 1.89 mm in breadth (Table 6).The larva occupied on an average 3 .71 days to complete its deveIOpment (Table 5).
The head capsule measurement indicated that the growth ratio in the successive

instars varied from] .063 to 1.600 (Table 6). The V instar had the highest head capsule
breadth and also had the longest duration of3.71days.

Mature larva is creamy white to brownish green with dark brown segmentally arranged
sclerites, where as the head is light yellowish brown with irregular light brown markings The
body slightly tapers towards both ends with maximum width in the middle (Plate 7). The head
is some what oval, and bears 21 setae ofwhich four are microscopic and 10 punctures on
each half.
4.1.6 Pre—pupa

Full grown larva stopped feeding and became quiescent with reduced body size and
disintegrated dorsal spotting. The colour ofthe pre—pupa tumed to light green. The litll grown
lawa moved to the corner ofrearing container and then spun silken thread in net fashion
around it to transfonn into pupa. The pre— pupa measured on an average 13.00 mm in length
and 2.59 mm in breadth (Table 4). Pre—pupal period was about 2.54 days. (Table 5).
4.1.8 Pupa

The pre-pupa changed its colour from light grey to light brown before transforming
into pupa (Plate 8). Pupation occurred in dried leaves or sand or pod itselfunder laboratory
conditions. Under field conditions pupation occurred insidethe pods only. The pupa measured
on an average 1 l .60 mm in length and 2.86 mm in breadth (Table 4). Pupal period was about
9.07 days (Table 5).



Plate 5: III instar of M. vitruta
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Plate 6: IV instar ofM. vitrata
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Plate 7: V instar of M. vitmtu

51



Ed
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segment where as in female pupa, the genital opening is situated ventrmargin of VH1 segment and is away fi'om the anal slit (Fig. 2).4.1.9 Adult
Moths were medium sized, with brown fore wings dotted with a single black—eyedwhite spot. Hind wmgs were semi—hyaline, white with a basal brownish area. Though bothsexes were morphologically similar, the abdominal tip in females was broad and bulged whereas in males it was telescopic (Plate 9). Adults measured 11.3] mminlength (from head toabdominal tip) with a wing expanse of24.27 mm in case offemale where as in case ofmalethe body length was 11.49 mm and with wing expanse of23 .37 mm across the wings.4.1.10 Sex ratio

The sex ratio was 1.2 : 1.0 (female : male) under laboratory conditions.
4.1.11 Total developmental period

M vii/“(Ila took on an average of25.98 days on blackgrain to complete its lifecycle under laboratory conditions (Table 5).
4.1.12 Longevity ofadults

The longevity offemale moth was 9.04 days while that ofmale was 7.47 days
when studied for two generations (Table 5).
4.1.13 Number of generations

In the field different stages oflarvae and pupae were observed simultaneously
during the cropping season. It was difiicult to separate the generations since they over
lapped considerably However, the present study indicates that a generation cycle took
about 26 days It is therefore possibleto have two generations in each of/(ha/‘lfand "Cd”
seasons.

ally on the posterior
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Plate 9: Adults of M. vitratu



Table :4 Biometr res (mm) ofdit'ferent (levM. vitmm reared on bl elopmental stages ()I'ackgram>kf—x

Generation %Growth stages \lxfi ll Average
fifl‘ (Mean i SD) (I‘ll C111] i SD)Egg ——\_Length O.67i0.007 O.67i0.007 0 674-0 008Breadth 0 + ' _ '. 44—0008 0,44i0.007 0.44i0.02ImstarLength 2.4i0.16 2.35 $0.14 ~ $0.16Breadth O.49i0.03 0.48i0.05 i0_0‘[I instnr

Length 3.93 i019 3. .19 3.90i0.l9Breadth 0.70i0.02 _0.02 O.7i0.02III instur
Length 7,18i022 701 i021 7.09i020Breadth 1.30i'0,02 l 29i0.02 1.295i002IV instar
Length 10,52i005 10.50i005 lO.49i0.08Breadth 1.91i004 1.89i0.04 IOiOOSV insmr
Length 16.16i0.10 16.05i0.23 16.l $0.6
Breadth 2.43 i002 2.42i0.04 2.43i0.03Pre—pupa .
Length l3.03i0.07 12.98i‘006 13.0i0l3
Breadth 2.60i0.03 2.59i003 2.595i0.03Papa
Length 11.61 i005 ll.58i0.04 11.6i0.05Breadth 2.87i0.05 2.85 i002 2.86i0.03
Adult
FemaleLength 1].34i0.14 11.28i0.15 II.3Ii0.15. +wmgexpansm 24.2:r052 24.41i0.77 2427—067
MaleLamb 11.49i0.08 ll.50i0.06 11.49i008o . a + 2“ .37 i 0.77nexpansxon 23.30i0.84 2146—0-83 ’

* Mean of10 samples
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Table :5 Duration ((1 ays) ofdifferent developmeM. vitrata reared on blackgram*r . aDevelopmental GeneratmnStage fixaT‘ Average(Mean i SD)(Mean i SD) (Menu 3: 81))a
n .

-\Prematmgperiod 2.19i0.ll 2.18i0.10 2.l9i0.13Matingperiod 2.00i000 2.00i0.00 2.00i000Pre—oviposition period 122 i 0.09 1.23 i 0.06 1.23 i 0.03
Oviposition period 4.28i0.l8 4.22i019 4.25i0.l<)
Incubation period 2,99i0.l4 2.98i009 298150.11Larval period
linstar 2.00i009 2‘03i008 2,02i0,08
Ilinstar |.82i0.03 l.82i002 1,82i0027
lllinstar |.87i0.03 1.88i002 |.87i0,03
lVinstar l.92i0.06 [051L007 1.94 i008
Vinstar 3.72i0‘07 3.70i‘0.04 3.7l i006
Totallawalperiod 11.33 i0007 11.39i0013 ll.36i0.ll
Pre-pupal period 2.56i005 2253 i006 2.54i0055
Pupal period 9.ll i024 903 i022 9.07i023
Total developmental 26.04i020 25.94i024 25.98 i023period
Fecundity 56.4i3.88 54.7i‘3.85 55.55i395
LongevityMale 7.41 i036 7,54i032 7.47:044

.04 i 020Female 8.99i019 9.07i020 9

ntal stages of

* Mean of 10 53“iples
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Table: 6 Head capsule biometrics of larval instars of1M. vitrata reared on blackgram*
lnstars Mean length (mm) [Mean breadth (mmfl Ilncrcuscinj Growth

(Mean i SD) (Mean t 81)) )l'Culllll (mm) ratio

1 0.16 i0.006 020 i001 -- --
11 041 250.02 052 $0.02 032 1.000
111 0.89 i004 0.92 $0.01 0.40 1.25011V 1.37 i005 139 i002 0.47 ‘1 1.1751v 1.66 i004 1.89 $0.02 0.50 1.003P J

* Mean of 10 samples



4.2 ECOLOGY
4.2.1 Nature and symptoms ol'damage

The infest ' ' ‘ ' ' ' ‘ation ofM. w/Iala was first noticed in the vegetative stage 01 the cropwhere it webs the tender leaves at growing tip and fed on the chlorophyll content and madesmall holes, then the insect shifted to the inflorescence and webbed the floral parts and fedon them (Plate 10). Due to which flower buds fail to open and dropped otl‘t‘rom theinflorescence. Then the l arvae preferred the tender pods which were webbed and boredinto them through pedicle and fed on the developing seeds (Plate 1 l). The clustered podsare more vulnerable since the webbing can easily be made by the larvae. The damagedpods invariably had an entry hole plugged with frass and faecal pellets.
The webbed leaves, flower buds and tender pods; the entry hole near pedicleofthe pods plugged with frass and faecal pellets were the notable symptoms caused bythe pest.

4.2.2 Seasonal abundance OUVI. vitrata in relation to weather parameters.
The spotted pod borer (SPB) incidence on blackgram> and the corresponding

meteorological data were analysed to understand the relationship between M. vii/um and
weather parameters.

Highest population ofspotted pod borer was observed during last week ot‘January,
thereafter the pest load declined gradually with rise in maximum and minimum temperature.
The population reached minimum by the first week ofMarch (Table 7). Multiple regression
analysis between weather parameters (maximum temperature, minimum temperature,
morning and evening relative humidities and sunshine hours) and larval incidence revealed
that, all the weather variables together accounted for 71.7 per cent variation in larval population

717) hi h was significant Minimum temperature and sunshine hours were found to(R2 — O. W C '

' ' ' ' Ie 8 .' erature moming RH and evening RH were non Significant (Tab )viz., maxrmum temp ,
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ds 0f blackgram't ata hrva feeding on flower bu' M. w r ‘Plate 10.
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Plate 11: Pod damage on blackgram by M. vitrata
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Table: 7 Influence of weather 1)of M. vitmta on bl
Date

30‘“ Dec.
2““Jan.
5‘“ Jan.
8‘“ Jan.
1 1‘“ Jan.
14‘“ Jan.
18‘“ Jan.
2 1“ Jan.
24‘“ Jan.
27‘“Jan.
30‘“ Jan.
2““ Feb.
5‘“ Feb.
8‘“ Feb.

15‘ Mar.
4‘h Mar.

11‘“ Feb.
14‘“ Feb.
17‘“ Feb.
20‘“ Feb.
23‘“ Feb.
26‘“ Feb.

No.0f1uwac Temperature (0 C)wins-:2 Maximum (X,) Minimum (x2)xx8 29.3 18.232 2.0 18.548 29.16 19.564 28.73 17.8368 29.26 17.4
76 29.2 18.196 29.62 17.62
112 29.76 17.67
128 29.67 16.43120 31.35 16.1
112 28.76 15.5
96 29.33 14.36
96 29.2 15.53
84 31.8 17.5
72 32.96 18.43
72 29.96 18.6364 30.06 16.4644 31.06 19.7332 31.53 21.320 31.86 20.76
12 31.46 23.764 30.93 18393

a m meters onackgr p01)

Relative HuMorning (x])R82
83.6
91
92.6
94
95
95
94.3
94.6
84.3
89
95,3
96

92.6
97.3
94.6
97.3
94.3
91.3
78
80.6

ulation fluam during rabi 2000—2001
midily (”/u)

Evening (X4)
63
72,6
68
71.6

ct‘uzltion

Sunshine110urs(X.)2%8.9
3.5
2.6
4.5
8.5
7.2
6.6
7.4
5.9
6.4
3.5

9.8
8,5
8.1
8.0
9.7
9.1
8.4
8.2
8.7
9.8
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Tablez8 Multiple linear regression analysis of larval populationof M. vitrutu on certain weather parameters
StandardVariable K Partial regression

Cl” [‘0 l‘eo—cl‘l‘icient X tvalue
XI Maximum temperature (“C) 8.9941 0.1798 1.629
X2 Minimum temperature ("C1 —13.040* * 0.2263 3.196
X3 Morning Relative Humidity (o/o) 2.21 0. l646 2.041

1‘ X4 Evening Relative Humidity (0/0) —O. 1495 0.1913 0.084
i XS Sunshine hours —5.9566* 0.1528 2.244
L

MLR equation :
Y: —116.06 + 8.99 X‘ 43.04“ x2 + 2.21X3 -0.14X4 .5.9s""><S
intercept : - 116.06
F value: 8.11
R2 Value: 0.717

=l< >l< ——Signilicant at 1% level
>15 ———Signilieant at 5% level



Plate 12: A larval parasitoid Apanteles taragame on M. vitrutu
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Plate 13: 1V]. vitrata larva infected by fungal pathogen, Nonmracu rileyi
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Plate 14: Culture of Nomurueu rileyi
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The . . . .fol lowmg multiple regressron equation coul d be fitted to predict the populased on weather v
ationfluctuation oi’A/l. vii/ma on blackgram b ariables in question.Y=-116.06+8.99 Xl—l3.04 x."+ 2.21 x,—o.i4x —s<)5x'

I i (1‘ - w t . l . V 3 . ' i

the larval population by 5.95.
4.2.3 Natural enemies

Periodical observations made during the crop growing season ofblackgram aroundBapatla for the incidence ofparasites / predators / pathogens ofM. vi/ra/a revealed thatthe activity of natural enemies in blackgram ecosystem was very low. During the month ofJanuary on the rice fallow blackgram, the late larval instars were observed to be parasitizedby Apan/c/t’s lamgamc (Vei r.) (Plate 12). However, the extent of‘parasitism was negligible,The larvae ot‘M. \iill‘ala were naturally found to be infected by fungal pathogen, Nonmracuri/cyi (Farlow) Samson during January 2001 when the atmospheric humidity was high.
However, the extent ofinfection was very low (Plate 13).
4.3 EFFICACYOF SELECTED INSECTICIDES AGAINST A’l. vii/ma UNDER

FIELD CONDITIONS
The field experiment was conducted during rabi season of2000—2001 With as

' ' " ‘ 40 andmany as l 1 treatments. The treatments were given tw1ce CILII mg the crop growth at
50 DAS ofthe crop. The results ofthe experiment are presented here under.
First spray

aI. [‘ C t) nd F 3 [he INCH” 1 libel OI M Vi/I'CI/CI larval population
) I 1 1g ' I] I6 presented III ab 21

. . - I .
( )

' 0t.uniform distribution throughOUt the eXperimental pl
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The data recorded on the number oflive lawae per ten plants on third day alter llrstspray showed that DDVP + chlorpyriphos was the most effective treatment, however itwas on par with DDVP + quinalphos which recorded 85.41 per cent and 84 1 3 per centmean population reduction oflarvae, respectively over untreated control. The next besttreatment was Nurelle D 505 (80.22%) which was at par with DDVP + quinalphos. The
next best treatments were Koranda (77.24%), thiodicarb (76.77%) and acephate0 . .(75.26 AflwhtCh were at par With one another and first two viz., Koranda and thiodicarb
were at par with Nurelle D505. The next best one is endosulfan (56.08%) which is
significantly superior to untreated control in bringing down the pest population at third (lay
after treatment.

The data recorded at seventh day afier treatment revealed that the pertormance ot‘
DDVP + chlorpyii phos was the best treatment however it is on par with DDVP+ quinalphos
and recorded 61.66 per cent and 60.23 per cent mean larval reduction, respectively over
untreated control. The next best treatment was diflubenzuron (53.42%) which inturn on par
with DDVP + quinalphos. The next best treatments were Nurelle D 505 (50.60%), 1-1a1t
(48.07), acephate (47.96) and thiodicarb (47.63%) which were on par with ditlubenzuron.
The treatments endosulfan (41.97%) and Neemgold (36.72%) were least effective in
redueinU the larval populations, however, they were superior to untreated control.

D

Perusal ot‘data clearly indicated that efficacy ot‘lrlalt and dillubenzuron improved
from three days after treatment to seven days atter treatment.

The Cl’tt’t recorded on tenth day alter tirst spray revealed that among the treatments

d'fl b uron (46 41%) and Halt (42.86%) recorded the highest reduction oflawal1 u enz .
l ' fM vilra/a and were on par with each other, however, Halt is on par wrth

popu ation o . , '
' ts were DDVP+ quinalphos' O 21%). The next best treatmenDDVP+ chlorpyriphos (4 .

‘ 32.52%), Koranda (3 1 45%) and thiodicarhD 505 (34.36), acephate (-(37.71%) , Nurelle o . u , 90/ ere(31 400/) The remainingtreatments endosulfan (23.07 /o) and Neemgold (19 8 o) w
. o -

d 'stered less than 24 per cent reduction oflarval population over
least effective an regl
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Table: 9 Efficacy of treatments against XVI. vitrata after first sprayingxS. . MennpuwnlmT1 eatments “OWN "mo" over “mm”N0. spray 3EX1M‘W‘TL DDVPO.()3S"1.+ (19 plums) DAT 7 DAT 10 DAT m"cl1lor 1 . l [0 — 7R 11101111p) rlp 1050.04 /6 23.33 85.4111 61 16" _W \(7 59) _. .21 62.26J (’- (31.47) (39.34) (52.10)T2 DDVP0.038%+(11111101 311030.05‘7 . 4.I 0 22m 84' 13.11; 6923“” 37.71“” 6068“”v (66.36) (50.91) (37.87) (51.17)TJ Nurcllc D 505 (chlorpyriphos0.05%+ ' 4 ’ -1 cypcrmelhrm0.005%) 21.67 250,22?“ 5().(,()c 34,360“ 55.06”“(63.63) (45.34) (35.88) (4790)T1 Korandn (11ccpl101c0.075 “A.+ fcnvalcralc 0.009%) 24.67 77.24"“ 46.83“” 31.45“ 51,84“(61 .57) (43.17) (34.10) (4605)
TS Tl110diczlrb0.075% 20.67 76.77“D 47.63“” 3 L40" 51.93“"(61.19) (43.61) (34.06) (46.10)
T6 Aceplmte 0.075" 6 24.33 75.26D 47.96CD 32.52"1 51.9I"(60.19) (43.82) (34.75) (46.09)
T7 E11dos11lfi1110.07"6 24.00 56.08“ 41.97”“ 23.07" 40.37”(48.49) (40.36) (28.68) (39.44)
Ta D'Lll11bcnz111‘0110.025°/u 20.33 17.980 5342‘“ 46.41". 39.27"(25.00) (46.96) (42.94) (38.80)n 1111103110 0.2110 2390 16-94“ 48-07“) 4286"" 35-95“(24.24) (43.89) (40.89) (36.83)
T10 Nccmgold0.2“u 21.67 25.05F 36.72“ 19.89“ 27.23"(30.01) (37.28) (26444) (3145)

l l
F-lcsl Sig. 81g. 51g. 81g.. 0.97 0(5SEm: ”)8 146 )' 4.31 2.88 1.93CD (5%) 3.20

Fiuures in parentheses are Varc sine transformed values1‘3

Mean separation by DMRT at 5% level.
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The ' 'overall efficacy ofthe three observations made at three, seven and ten daysafterfirstspraying showed th )and DDVP+ q ' | |uina p ios(60.68% at DDVP + chlorpyriphos (62.26%) performed significantly better than the other treatments in reducing the lam/alpopulation ofM. vilra/a however they were on par with Nurelle D 505 (55.06%). Thenext best were thiodicarb (51.93%), acephate (51.91%) and Koranda (51.84) withmore than 50 per cent reduction oflarval population over untreated control and were ona par with one another, followed by endosulfan (40.37%), diflubenzuron (39.27%). Theleast effective treatments were Halt (35.95%) and Neemgold (27.23%). However allthe treatments were effective and significantly superior in reducing the larval populationofM vi/rala over untreated control.
Second Spray

The results with regard to the efficacy oftreatments after second round ofapplication
is presented in Table 10 & Fig. 4. The mean reduction ofM. vilra/a lawal population
after the second spray was more or less similar to that after first spray and all the treatments
significantly reduced the larval population over untreated control. The observations made
on third day after second spraying showed that DDVP+ chlorpyriphos and DDVP +
quinalphos were on a par and they were most effective and recorded 84.67 and 82.96 per
cent mean larval reduction, respectively, over untreated control. However, DDVP+

' quinalphos was on par with Nurelle D 505 (79,17%). The next best treatments were
K0randa(77i74%), thiodicarb (76.19%) and acephate (74.87%) which were at par with
one another followed by endosulfan with 54.41 per cent mean population reduction ot~
larvae over untreated control and also significantly superior to rest ofthe treatments. The
treatments Neemgold (24.39%), diflubenzuron (19. 16%) and Halt (1 8.56%) were least

( OW V lllllelltS ([9 U I u .
V D , :) K. ‘

t ated control in brinoing down the pest population on third day afier second spraying.un re 0
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The data recorded at seventh day after secon_ d spray showed that DDVP + 72chlorpynphos and DDVP + quinalphos were on par and signifi. cantly superior over the restoftreatments which recorded 61.49 per cent and 61 23 per cent reduction oflarvalpopulation over untreated control. The other treatments that followed in the descendingorder ofefiicacy with more than 47 per cent reduction ot‘lcontrol were Nurelle D 505 (51.94)%
arval population over untreated), difiubenzuron (48.76%) , acephate (48.29%)Koranda (47.83%), thiodicarb (47.63% ) and Halt (47.40%), however they were on parwith one another and Significantly superior over remaining treatments, Among the treatmentsendosull‘an (41 .3 1%) and Neemgold (38.39%) were least ell‘ective All the treatmentshowever, were Significantly superior over untreated control in reducing the larval populationofM. vi/m/a over untreated control on seventh day afier treatment.

The data obtained on tenth day afier second spray showed that, diflubenzuron was
most effective with more than 48 per cent reduction oflarval population over untreatedcontrol followed by Halt (44.523%) which were on par. The next best treatment was
DDVP + chlorphyriphos (42.21%) with more than 42 per cent reduction oflaival population
over untreated control, however it was on par with Halt. The next best treatment was
DDVP + quinalphos (39.71%) which again was on par with DDVP + chlorpyriphos. The
next effective treatments were Nurelle D 505 (36.03%), acephate(34. 19%), Koranda
(33.11%) and thiodicarb (33.06%)which were on par with one another and registered
more than 33 per cent reduction oflarval population over untreated control even at tenth
day after second spray. Among the treatments endosulfan (25.0%) and Neemgold (20.56%)
were least effective. However, all the treatments were Significantly superior over untreated
control in reducing the larval population ofM vi/ra/a at tenth day afier treatment.

The overall efficacy ofthe treatments after second spray showed that DDVP +
hl riphos (62 79%) and DDVP + quinalphos (61 29%) were the best treatments andc orpy .

505 (55 710/) Koranda (52 89%) and acephate (52.45%) which were 0“ parw‘th one. o 7 ‘ '



Table: 10 Effieacy 0f treatments against M. vitruta after second spraying

1’igu res in parentheses are Varc sine transtormcd values
Mean sepnration by DMRT at 5% 1e9e1.

S. Mean [101111.mN Tl'eatments before ‘Cdumon over control0. Spray \7 . H‘(10 plants) “MT 7DAT 10 DAT TOW! ‘1Tl DDVP0.038%+ \\§f_ "m“chlorpyriphos 0.0-1“ ., 13 33 , ,\— -~ » 54.67 6149* 4221110 62,79"(67-03) (SI-66) (40.51) (52.41)'12 DDVP0.038%+11111211 hos 0.0‘“ 1q P D 0 12.42 62.96?“ 61.23“ 39.711“ 61.29"(616:) (51.49) (39.05) (51.53)T; Nurelle D 505 (chlorpyriphos0.030 0 + cypermethrin 0.0050/0) 12.51 79.17““ 51.94”“ 36.02D 55.71"(62.90) (46.1 I) (36.88) (4823)TX KOI'HHdH(11CC[)11£110(1.(175”0+ I‘Cllvnlcrnlc ().009‘%)) 14.88 77.74"“ 47.831" 33.11" 52.89""(61.88) (43.75) (35.12) (46,06)
Ts Thiodiczn'b ().075"u 12.47 76.19"" 47.03"” 33.06" 52.29“(60.85) (43.01) (350.9) (10,31)
To ACCp1111100075‘Z1 14.44 74.87"” 48.29“” 34.19“ 52.45"“(59.94) (44.03) (35.77) (.1040)
T7 Endosulfim 0.07”“ 16.26 54.41": 41.31”“ 25.07" 40.23"(47.54) (39.99) (30.02) (39.30)
"[3“‘ D11111bCll'/.11r011()1025‘M) 9.58 19.16m 48.76”~ 48.07" 38.66““‘ (2595) (+1.23) (43.99) (33.11)
T 1"11111(B.1.1\')(),2”n 11.56 18.56”” 47.40““ 44.52"“ 30.33“V (25.50) (43.50) (41.35) (37.35)
T Necmgold 0.2% 15.25 24.39” 38.39EF 20.50F 27.78!"N (29.59) (38.37) (26.94) 1 (31.79) ‘

L

F-Iesl Sig' Sig" Sig. Sig.
124 1.35 0.93 0.64SEmi
3'(,( 3.98 2.75 1.90CD (5%) ’
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another With more than 52 per cent reduction oflarvTh
fll population over untreated control.e next best treatment was thiodicarb (52.29%. ) fOllowed by endosulfan (40.23%),diflubenzuron (38.66%) and Halt (36.83%) with more than 36 per cent reduction in larvalpopulation over untreated control. Among the treatments Neemgold (27.78%) was theleast elfective with less than 28 per cent mean reduction of] arval population over untreatedcontrol and Significantly inferior to all the treatments. Howerver all the treatments weresiunifican l ' ‘ 'D t t y supenor over untreated control With regard to the reduction ot‘larval populationofM. vilra/a even after second spraying.

Cumulative efficacy oftwo sprays
The data pertaining to the two sprays were pooled together and the cumulativeefficacy ofthe treatments against the larval population ow'I/‘a/a are presented inTablell & Fig. 5,
The data recorded on third day after application of two sprayings treatments

showed that all the treatments were significantly superior over untreated control. However,
the most effective treatments were DDVP + chlorpyriphos (85.04%) and DDVP +
quinalphos (83.54%) which were on par with each other. The next best treatment was
Nurelle D 505 with 76.69 per cent reduction oflarval population over untreated control
and was on par with DDVP+ quinalphos. Koranda (77.49%) and thiodicarb (76.48%)
were the next best treatments and they were on a par with each other and showed more
than 76 per cent reduction in larval population over untreated control. However, Koranda
and thiodicarb were on par with Nurelle D 505. The next best treatment was acephate
(75.06%) in reducing the larval population over untreated control which was on par with
Koranda and thiodicarb followed by endosulfan (55.25%). The least effective among the
treatments in the descending order ofefftcacy were Neemgold (24.72%), diflubenzuron

' ' c (l l tor(18.57%) and Halt (17.75%) With less than 25 per cent reductlon oflarva popu a 1 I
over untreated control.



The observations made at seventh day after two Sprayingg revealed that DDVP
+ CtI‘PYFIPhOS (61-33%) and DDVP+ quinalphos (60.73%) were more ell‘ective and
significantly superior over the rest of other treatments. The next best treatments were
Nurelle D 505 (51.27%) and diflubenzuron (5 l 09%) with more than 51 per cent mean
reduction oflarval population over untreated control. The treatments that followed in the
descending order of efficacy were acephate (48.12%), Halt (47.74%), thiodicarb
(47.64%) and Koranda (47.33%) with more than 47 per cent reduction of larval
population over untreated control, but all were are on par with one another and with
Nurelle D 505 and diflubenzuron Among the treatments eiidostillaii (41.64%) and
Neemgold (37.57%) were least el’t‘ective. However, all thetreatinents were significantly
superior over untreated control in reducing the larval population ol‘M. will-um on seventh
day after cumulative spray.

The cumulative data recorded on tenth day after treatment showed that the chitin
synthesis inhibitor diflubenzuron was most effective with more than 47 per cent reduction in
larval population even at tenth day afier treatment followed by Halt (43 69%) which was
on par with diflubenzuron. The nextbest treatment was DDVP + chlorpyriphos (41 21%)
which was on par with Halt. The next effective treatment was DDVP +quinalphos(38.71%)
which was on par with DDVP + chlorpyriphos. The other treatments moderately eflective

were Nurelle D—SOS (3 5.19%), acephate (33.3 5%), Koranda (32.28%) and thiodicarb

(32.23%), Among treatments endosulfan (24.07%) and Neemgold (20.23%) were least

effective which were on par and significantly inferior to the rest of the treatments. However,

all the treatments were significantly superior over untreated control in reducing the larval

population OfA/[_ pin-ma at tenth day after treatment.
Th rall efficacy ofthe three Observations made at three, seven and ten days

6 0V6 c ' hos and DDVP + quinalphos wered that DDVP + chlorpyripafter two sprays showe
1 r'or over rest ofthe treatments and showed more than 60 per cent mean

' ‘ e 1Significant y sup
- l I v W

g I
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Table: Cumulative efficacy oftreatments against M. vitrutu after two spmymgs

' ' ' ‘ ' values' ' ' ' es ’11 e arc $1116 [121113101 medF1gL1les111palentl1es ( \J
Mean separation by DMRT at 5% level.

S. Tl‘e‘ltments “1101:2133“. Percent reduction over controlN0. 1‘ spray ‘ \ U , , .: H(10 WNW 7 DA'l‘ 10 DA’I‘ ”1:”:\\\
TI DDVP().()380 ()‘1‘chlorpynphos 0.04% 1933 35.00 61.33“ 4 | ‘2 l 11- 62.52“(6731) (51.56) (39.93) (52.26)T2 DDVP 0.03 8% +quinnlphos 0.05% 17.54 83.5441. (10.73" 38.71““ 60.99"(66.09) (51.19) (3x46) (5135)T3 Nurcllc D 505 (chlorpyriphos0.05% + cypcnnclhrin 0.005%) 17.9 79.69”“ 51.27“ 35.19”" 55.38“(63.27) (45.73) (36.38) (4309)
T4 Kornndu(21ccp11z11c0075‘x,+ fcnvulcmlc 0.009" 0) 19.77 77.49"D 47.33”“ 3228“ 5236”(61.72) (43.47) (34.61) (46.35)
T5 Tlljodiczlrb 0.075% 16.57 76.48”) 47.64““ 32.23“ 52.| 1‘(61.01) (43.64) (34.57) (46.21)
To ACCp1121100.075°n 19.38 75.06” 48.1?” 33.35“ 52.13‘(60.06) (43.92) (35.26) (46.22)
T7 E11d0s111fi1110.07% 20.13 55.25E 41.64CD 24.07“ 40.32“(48.01) (40.18) (29.36) (39.41)

» ‘0 , _ ' - H 47 24'\ 38.96”“T D11111benzuron 0,025 1) 14.95 18.570 51.09 ..4 (25.49) (45.62) (43.41) (38.62)
"G 47 743C 43.69““ 36.39":111 B.1.k 0.2% 17.28 17-73 -T9 H 1 ( ) (24.91) (43.70) (41.37) (37.09)

, a 18.47 24.72F 37.57” 20.231 27.50lT10 Neelnbold 0.2 A; (29.80) (37.79) (26.69) ("11.62)

Si 1. Sig. Sig. Sig-F-tesl 1’
1.05 1.34 0.95 0.62SEmi
3.1 | 3.97 2.80 184CD (5%)
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(52,36%) which were on par, however, Korand aw.‘ ‘ - ‘ ~ 3( asalsoonpaiwnhacephate(52.1.t%)and thiodicarb (52.1 1%) which showed moderate ellicacy and reduced more than 52 percent oflarval population. 1 he treatments that showed less e11icacy were endosullan(40.32%), ditlubenzuron (38.96%), Halt (36.39%) and Neemgold (27.50%). Among thetreatments Neemgold (27.50%) was the least efi‘ective one and registered less than 28 percent reduction oflarval population over untreated control. However, the overall eliicacyshowed that all the treatments were significantly supenor over untreated control in reducingthe larval population ofM vitmla on blackgram.
4.4 EFFECT OF [NSECTICIDAL TREATMENTS ON POD DAMAGE

The data pertaining to the pod damage caused by M. vii/um (Table 12) indicated
that all the treatments were significantly superior in reducing the pod damage over untreated
control. The data further indicated that DDVP + chlorpyriphos (21.41%), DDVP +
quinalphos (21 93%) with 55.45 and 54.37 per cent reduction over untreated control,
respectively and they were on par and significantly superior over the rest ol’treatments by
recording less than 22 per cent pod damage. The order ofeflicacy ofthe other treatments
that followed was acephate (26.03%), thiodicarb (26.27%) and Nurelle D505 (27.72%)
with mean pod damage ranged between 26 and 28 per cent with 45.83, 45.33 and
42.32 per cent reduction over untreated control, respectively and they were on par with
one another, however, Nurelle D505 was on par with Koranda. Among combination
products Nurelle D 505 (27.72%) performed slight better than Koranda (28.26%) but
they were on par with each other. The next best treatment was endosulfan which had
moderate effect and registered 30 per cent pod damage with 37. 18 per cent reduction
over untreated control. Diflubenzuron (34.84%) and Halt (B. I. k.) (35.24%) were less
effective and inferior to the earlier treatments with 27.50 and 26.67 per cent reduction

g} \V( 5 (lSt CllCLllVC
V yV 1 D . , , , w -' H' intrcatetld . d 38 04 per cent pod damage With 20.84 per ccnt reduction 0\.cl tan registere . -

control.
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Table: 12 Effect of he
Treatments

DDVP 0.03 8%+chlorpyriphos 0.04%
DDVP 0.03 8% +quinalphos 0.05%
Nurelle D 505 (chlorpyripl1os0.05%+ cypermethrin 0.005%)
Koranda (acephate 0.075 %+ fenvalerate 0.009%)
Thiodicarb 0.075%
Acephate 0.075%
Endosulfan 0.07%
Diflubenzuron 0.025%
Halt (B.t.k) 0.2%
Neemgold 0.2%
Untreated control

atments 0n pod (l
% l’od damage 7NE
21 .41A (13.36)
21.930 (14.00)
27.72BC (21.70)
28.26" (22.46)
26.27” (19.66)
26.03” (19.33)
30.19D (25.3)
34.84E (32.66)
35,24E(33.33)
38.04F (38.00)
48.06“ (55.33)

\‘fi% rednenon over

zlnmge
untreated controlR

55.45

41.19
45.33
45.83
37.18
27.50
20.67
20.84
0.00

F-test
SEm i
CD (5%)

Sig.
0.8828
2.604

Figures in parentheses are are sine t1‘a11sf01‘mcfleS
M can separation by DM RT at 5% level.
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4.5 EFFECT OF INSECTICIDAL TREATMENTS ON YIELD
The data on grain yield were furnished in Table l 3.
The yield data revealed that the performance of DDVP + chlorpyriphos wasbetter and registered a grain yield of 1 .3033 kg plot.l (1086.08 kg ha']) and recorded69.99 per cent increase over untreated control, however, it was on par with DDVP ~1-quinalphos (1.2900kg plotil) and Nurelle D 505 (1.263 kg plot'l).
Treatments that were moderately better in recording the higher yields wereKoranda(1.253 kg plot ‘1 or 1044.42 kg hail), thiodicarb (1.2400 kg plot'l or 10““53.33kg hail), acephate (1.22 kg plot'1 or 1016.60 kg ha'l), endosull‘an (1.193 kg plot'I or994.42 ku ha‘1 ,diflubenzuron (1.1833 k0 plot-1 or 986.08 kg hail) with 63.47, 6| .73,D O

59.73, 59.12, 55.64 and 54.34 per cent increase in yield over untreated control
respectively.

Among the treatments Halt and Neemgold (1. 1600 kg plot'l or 966.67 kg ha—1
and 1.0767 kg plot.1 or 897.25 kg hail) were least effective and recorded the lowest yield
of51.30 and 40.43 per cent increase over untreated control, respectively and they were
significantly inferior to rest of the treatments However, all the treatments were significantly
superior over untreated control in recording higher yields.

81'



T:Ible : 13 Effect of treatments on yic 1(1S. /\.\ENo. Treatments 1‘10““ ymld Yield ‘70 increasew “(011:1") over controlTl DDVP 0.03 8%+chlorpyrtphos 0.04% 1.3033A 1086.08 6999T2 DDVP 0.038% +quinalphos 0.05% 1.2900“ 1075.00 68.25T3 Nurelle D 505 (chlorpyriphos().05°t+ cypermethrin 0.005%) 1.2633AB 1052.75 64.77T4 Koranda (acephate 0.075 %+fenva1erate 0.009%) 1.2533“: 1044.42 63.47
Ts Thiodicarb 0.075% 1.2400AH" 1033.33 61,73
To Acephate 0.075% 1.2200“”" 1016.66 59.12
T7 Endosultan 0.07% 1.1933'“ 994.42 55.64
TW Diflubenzut‘on 0.025% 1.1833“" 986.08 54.34T Halt (13m) 02% 1.1600CD 966.67 51.309

Neemgold 0.2% 1.0767” 897.25 40.4310

TH Untreated control 0.7667": 638.92 0.00

Iltest Sig.
SEm i 0016CD (5%) 0.0473

Mean separation by DMRT at 5% level.

82



$iémwéiwm



. DISCUSSION
The experimental trndrngs ofthe Studies conducted on the biology ecology andmanagernent ot‘spotted pod borer, Marl/m 1’i/l'u/u (Geyei‘) on l_)lacl\'gr'arn are discussed inthe light 01 available literature and presented here under:

5.1 BIOLOGY
5.1.1 Mating and oviposition

In the laboratory the moths emerged between 20.00 to 2400 h and rarely at midnight, which confirms the observation ofOkeyo-Owuor and Ochieng (1981) whoreported the moth emergence mostly between 20.00 and 23.00 h, and very few al‘tcr midnight, However, Veeranna el. al. (1999) reported the moth emergence between 20.00
and 2.00 h. The moths mated 2 days after emergence during night and maximum numberofmating pairs were observed between 20.00 to 2.00 h and mated in end to end position.
Djamin (1961), Vishakantaiah and Jagadeesh Babu (1980) and Veeranna cl. ul. (1999)
reported that the moths mated l to 2 days, 2 to 3 days and 2 days alter emergence,
respectively. The mated females started laying eggs 1.23 days after mating. However, on
cowpea Vishakantaiah and Jagadeesh Babu (1980) reported that females laid eggs 1 to
2 days after mating, while Okeyo-Owuor and Ochieng (1981) observed 3 to 5 days
after mating.

The egg laying started on fourth day after emergence and continued up to tenth day.
The maximum number ofeggs were laid during the first two days ofoviposition. Thevi osition period was recorded on an average of4.25 days during the present study,
:h:re as OkeyO-Owuor and Ochjeng (1981) reported prolonged oviposition period of 1 O
to 18 days on co63 under Kenya conditions and Ganapathy (1996) from 4.6 to 5.6
d on blackvram from Madurai. The difference in ovipostion period may be due to theays c a

i . \OS , e( 1 f

ay be due to geographical variation.m
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Eggs were usually laid on flower buds, flowers tender pods and under surfaceofleaves but maximum number of eggs were found on flower buds. This was inNyiira(197l) and Jackai (1981) who reported maximum
agreement with Taylor (1967),
eggs laid on terminal shoots, abscission scars, peduncles, flower buds and young podswhile OkeyO—Owuor and Ochieng(1981) observed 79 per cent ot‘the eggs were laidon leaves ofcowpea.

The moths deposited eggs scattered singly or in batches ol‘Z to [8. This is inconformity with the observation ofVeeranna cl. al. (1999) who reported that the e<HCOwere deposited singly / in batches of2 to 10 on the under surface ol‘leaves, terminalshoots and flower buds ofcowpea, Similar observations were also reported earlier byVishakantaiah and Jagadeesh Babu (1980) on redgram and Ramdas Kai (1983) on
cowpea. The total number ofeggs laid by a female moth on an average was 55.55. The
total number of e rgs laid by a female moth were recorded as 98.31 on blackgralu
(Ganapathy, 1996), 140 on cowpea (Taylor, 1967) and the highest of338 on pigeonpca
(Lalasangi, 1988).
5.1.2 Eggs

Various workers gave the egg measurements ranging from 0.58 to 0.80 mm in
length and 0.38 to 0.50 mm in breadth [Mills and Leonard, 1931;Nyiira, 1971; Taylor,
1978; Okeyo — Owuor and Ochieng, 1981 and Veer-anna cl. (1]., 1999]. However,
during the present study the egg measured 0.67 mm in length and 0.44 mm in breadth
(Table 4).
5.1.3 Larval instars

Th 1 a passed through five instars which tally with the observations ofTaylore arv
(1967) Nyiim(197i) Ramdas Rai (1983) and Veemnn‘w" "1' (1999)"

8%



5.1.3.1 l instar
The neonate lawae were minute, glistening with pinkish head capsule and active,moving for about 15 to 30 minutes before feeding. Full grown larvae is creamy white incolour, except head and prothoracic segment. The sclerites ofthe b ody were dark brownm colour. T he above observations were comparable with the descrir)tion ol‘Vishakantaiahand Jagadecsh Babu (1980), Ramdas Rai (1983) and Veeranna cl. (1/. (l999). Veerannael. al. (1999) that the newly hatched larvae moved on the surface ol‘leaves, flower budsand on flowers for 15 to 20 minutes before st artrng to feed. The larvae were creamy whiteexcept head and prothoracic segments.
The first instar larva measured 2.37 mm in length and 0.49 mm in breadth.\frshakantaiah and Jagadeesh Babu (1980) reported that the larva measured 3.2 mm inlength and 0.7 mm in breadth, which appear to be on the higher side while Veeranna cl. ul.

(1999) reported 128 mm in length and 0. 1 7 mm in breadth, which appear to be on lower
side. The larval period ofl instar was 2.02 days which concur with the observations of
Veeranna cl. (1/. (1 999) who reported 1.94 days on cowpea during ml)! season.
5.1.3.2 ll instar

The 11 instar larva was creamy white, but for eyes and mandibles which were dark
brown Later the body became dirty white in colour. Vrshakantaiah and Jagadeesh Babu
(1980) reported that the body is creamy white with dark patches.

The larva measured 3 .9 mm in length and 0.70 mm in breadth. Vishakantaiah and
Jagadeesh Babu (1 980) reported that the larva measured 4.37 mm and 0.75 mm in length
and breadth, reSpectively which appear to be on the higher side while Veeranna el. (1/.
(1999) reported that 2.59 (2.56 — 2.64) mm and 0-39 (0'36 ‘0'“) mm in length and

N y 66 ‘1 H‘l ' ' ‘ ' ' ' 1.78 days7 ) 999) reported that 11 instar took. V rcn t cl. (7/. (lrnstarla a was 1.8.. da 5.
' ‘ ' on.When reared on cowpea during/ab] seas
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5.1.3.3 111 instar
1 he 1“ i 7 i i i eIITtII' larva W213 Slmllfll‘ tO that Of“ 11181211, XCCpt 113 $126 \NiliCh 131011”Cl'b 'i he COiOUTEltH 01 head and 13101110121010 Sifield were darker. i he 1211 V216 exhibited aggressivebehauour when disturbed. However Veeranna cl. 0/. (1999) reported that the 111 instarlarva was brownish wrth dark brown head, prothoracic shield and sclerites. The tuberculeson the body were deep dark and distinctly visible.
The law ' ‘ ' 't a measured 7.09 mm in length and 1.295 mm 111 breadth. Vishakantarahand Jagadeesh Babu (1980) reported that the larva measured 9.00 mm and 1.90 mm in

.\ y r ‘A ->.< ~ 9 \ i - I V -length and breadth, respectively, which appear to be on the higher srde while Veeranna cl.
(1]. (1999) reported that 5.27 mm in length and 0.86 min in breadth when reared on
cowpea, which appear to be on lower side than present observation. The developmental
period ol‘lll instar larva was 1.87 days while Vishakantaiah and Jagadeesh liabu (1980)
and Veeranna cl. 0/. (1999) reported 23 and 1.8 days respectively on pigeonpea and
cowpea. The report ofthe latter is in agreement with the present observation.
5.1.3.4 1V instar

The 1V instar larva was creamy white in colour with distinctly visible spots on the
body. The above 01 servation is in agreement with the description ot‘Veeranna cl. u/.
(1999). Thelarva measured 10.49 mm in lengthand 1.90 mminbreadthand occupied an
average ol’1.94 days being shorter in size (1 1.5 mm x 2.56 mm) and faster in growth (2. 1 8
days ) than the observation made by Vishakantaiah and Jagadesh Babu (1980) while it is in
line with the findings ofVeeranna cf. 51/. (1999) who reported 10.55 mm in length and 1.65
mm in breadth.
5.1.3.5 V instm‘

The larva was brownish with distinctly ViSlb'e SPOtS 0” the body. The above
description was in agreement with the report ofVeeranna of. a]. (1999).
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The V instar larva was 16.10 mm in length and 2.43 mm in breadt h and completedon an average of3.71 d ays which was slightly longer (15.66 mm in length ) than thatreported by Vishakantaiah and 1 agadeesh Babu (1980). but the developmental period of3 .7 1 days observed in the present studies was more or less in agreement with the reports(3.66 days) ofthe above workers.
5.1.3.6 Head capsule

The1,11,111,1V and V instarl arval head capsules measured on an average 01‘0.16 mm X 0.20 mm, 0.41 mm x 0.52 mm, 0.89 mm x 0.92 mm, 1.37 mm x 1.39 mm,1.66 mm x 1.89 mm in length x breadth, respectively which statistics the rule given byDyar ie. head capsule oflarva grows in geometrical progression, increasing in width ateach moult by a ratio usually about 1.4 (\Nigglesworth, 1938).
5.1.3.7 Total larval period

Under laboratory conditions the total larval period lasted for 1 1.36 days. Taylor
(1967) reported shorter larval period of 8.13 days where as Akint‘enwa (1975) observed
10 to 14 days from Southern and Northern Nigeria respectively on cowpea.‘ However, in
India it was observed to be 12.65 days (Vishakantaiah and Jagadeesh Babu, 1980) and
l 1.02 days on cowpea (Veeranna cl. a/., 1999). The marginal dillei'eiice in size and
developmental periods ol‘difl‘erent instars and total larval period might be attributable to the
difference in the host plants and the part ofthe plant it fed and also may be due to
environmental conditions prevailed at the time ofrearing.
5.1.4 Prc—pupa, pupation and pupa

The pre—pUpa measured on an average 13.00 mm in length and 2.59 mm in breadth
(T bl 4) Pre PUP’ll period lasted about 2.54 days. Vishakantaiah and Jagadeesh Babua e - ‘ ‘
(1980) orted the Pre-Pupal size was 12.5 mm in length and 3.00 mm in breadth andrep

'11 Period as 2 05 days which is slightly shorter than the present findings.pre-pupc '
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The pupation was observed inside the leal‘web/pod which is in agreement withthe findings oeshakantaiah and l agadeesh B abu (1980) who reported the pupthe plant. However, Dietz (1914), Mackie(l93 l), Caldwell (1945), Nyiir(1978), Okeyo-Owuor and Ochieng (1981), Ramdas Rai (1983)

ation on
21(1971), Taylor

and Veeranna cl, al.(1999) reported the pupation on the soil surface which is contrary to the presentobservations.
The pupa measured 11.60 mm in length and 2.86 mm in breadth, which agreewith the observation ofRamadas Rai (1983) and Veeranna el. 51/. (1999). However,Vishakantaiah and Jagadeesh Babu (1980) reported slightly higher measurements of12.5 mm x 3.00 mm length and breadth.
The pupal period of 9.07 days observed in the present studies is almost in

agreement with that ofDietz(1915) who reported 9 to 10 days. However, shorter pupal
period ofé to 8 days were observed by Leonard and Mills (193 1).

Though both male and female pupae were ofequal size, sexual dimorphism is
distinct. 1n male pupa, the genital opening is situated ventrally on the posterior margin 01‘
the 1X segment, close to the anal slit present on X segment (Fig. 2) where as in female
pupa, the genital opening is situated ventrally on the posterior margin ot‘the V111 segment
and is away from the anal slit (Fig. 2). Above findings are parallel with the observation of
Ramdas Rai (1983).
5.1.6 Adult

Moths were medium sized, with brown t‘orewings dotted With a Single black—eyed
. I ' i i i ' rownisharea. lhoughboth‘ ’11 e semi-hyahne, white With a basal bwhite spot. Hind wmgs c

' " ' 'll‘erence in moths were observed based on‘ ically similar, the sex disexes were mor pholog
females was abroad and bulged wrth bilid (1pc.' ' s. lhe abdomen mabdominal character _ _ . . , _ rl ' males it was teleSCOpic. Similar descnPtlons were made by Okeyo OWUOw iere as in c

and Ochieng (1981) and Ganapathy (1996).
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Adult females were slightly bigrger than males. The femlength (from head to ale measured 11.31 nrm inabdominal tip) with a wing expanse of24.27 mm whereI - O L g are more orless agree With the observations ofOkeyo-Owuor and Ochieng (1981) and Ramdas Rai(1983).
However, Vishakantaiah and Jagadeesh Babu (1980) recorded higher wing, 7 .expanse (26.50 mm) when reared on redgram. Contrary to the present observations,Veeranna cl. al. (1999) reported that males are bigger and measure 13 mm in length witha wrng expansron of26 mm and females are smaller with on an average oft 1.00 mm inlength and 23 mm wing expansion when reared on cowpea.
Females preponderated over the male both in the laboratory and in field conditionsThe sex ratio offemale to male was in the order of 1.2 : 1.0. These observations are inconformity with the earlier reports but for slight variation in ratio. Vishakantaiah andJagadeesh Babu (1980) reported a sex ratio (F : M) of 1: 0.850, 1 : 0.526, 1:0.714 on

blackgram, cowpea and greengrarn respectively.
The female moths lived on an average 9.04 days while the male moths on an average

of 747 days Taylor (1078) recorded lesser longevity of4 to 8 days, while Okcyo-
Owuor and Ochieng ( 1 98 | ) reported greater longevity of 12 to 14 days. Variations in the
longevity ofmoths might be due to the type offood they fed and the environmental factor
prevailing in that area, The longevity ofadults may be enhanced by providing nutritious
food to adults. The nutrition ofhost plant on which the larvae were fed may also contribute
to adult longevity (Ochieng el. 01., 1981).
5.1.5 The total developmental period

The total period occupied from egg to adult was 25.98 da)’S {01 “"0 generations.
B k r (1965) observed longer life cycle of 30 to 35 days in Northern Nigeria while00 e
Ak' f (1975) reported 23 to 30 days on etJea 1“ Nigeria' Ramdas mi (1983)In enwa
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reported 21.25 to 24.37 days on cowpea in Ban”0alore, 24.12 days on cowpea (Veeraniiael. al., 1999) and 28.00 days on blackgram (Ganapathy, 1996). These variations indevelo mental -‘ ‘ - .P pet 10d ofthe insect might be attributed to the variations in climate seasonfood and geographical situation under which it was studied
5.2 ECOLOGY
5.2.1 Nature and symptoms ofdamage

Initially during vegetative stage ofthe crop the larva ofM. VII/'(l/(I acted as leaf
webber and fed on the chlorophyll content ofthe terminal shoots and made holes on tendei
leaves, At flowering stage it webbed the flower buds and fed on the essential parts of
flowers. Finally at pod formation stage tender pods werewebbed, bored into them and
fed on the developing seeds,

The succession ofpest infestation was in agreement with the reports ot‘lackai
(1981) who observed the infestation starts in the terminal shoots ofcowpea about 2l days
after planting and them spreading to reproductive parts. The intensity was the highest on
flowers followed by flower buds, pods and terminal shoots. Contrary to the above Goud
and Vastard (1992) observed the stem boring nature ofthe larvae in blackgram.
5.2.2 Seasonal incidence

Information on the seasonal occurrence ofthe pest with reference to phenology of
' ‘ ' ' . ' ' *‘istothethe crop growth su1table for feeding as well as bi ecding Will give a definite clue (

period ofpeak occurrence as well its low level ofactivity. This knowledge can be utilized
t d'ust sowing date or to make acceptable modification in the cropping system and 3'50O a j o

t' th various approaches for the control to have an ecologically sound method toto ime e
check the pest.

. . . . . (L
the maximum flowering and pod initiation stage and gradually declined by first week of



anuary monthis in agreement with the findings of Vignaraja ( l 978) who obsewed peElk population ofM vilrala during Decem — ‘ 'ber February months on greengram in Sri Lanka.
Maximum population ofSPB coincided with the dicline in maximum and minimumtemperatures and with higher RH. Similar obsewation was made by Ahauricl. (1/. (I996)with regard to temperature Shanna (1996) st ated that high humidity and lower Itemperaturemight be conducive for build up ofSPB.
Minimum temperature and sunshine hours were found to exert independent elfecton variation in larval population ofM vi/ra/a. The population decreased with the increasein temperature and sunshine hour was reported by Ganapathy (l 996), is in agreement with

the present observation.
Thus, the results showed that the minimum temperature is the most important abiotic

component of environment on the incidence ofA/l. vi/ra/a in rice fallow blackgram.
5.2.3 Natural enemies

Apantc/cs lamgnmc (Veir) a larval parasitoid parasitizing the late instar Iawae of
M. vilrala was observed in the blackgram ecosystem during January 2001. Sahoo and
Senapati (1998) reported the parasitization ofA. (aragame on M. vilra/a which agree
with the present observation.

The larvae ofM. villa/a were naturally infected by fungal pathogen Nomi/men
ri/cyi (Farlow) Samson during January 2001 when the atmospheric humidity was high.
Sh (1998) reported that pathogens played an important role in regulating the larvalarma

lations ofM vii/'a/a under field conditions. Though several parasrtords, predatorsPOPU '
' M’. vii/”(Ila (Tablel) only A 151,11n' rted by several workers onand pathogens were repo
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5,3 EFFICACY 0F SELECTED INSECTICIDES AG A I N ST 1W. vitmmUNDER FIELD CONDITIONS
The efficae ' ' ' ' 'y ofcertain1nsect1c1des belonging to different groups were tested underfield conditions against M. vi/rata on blackgram during rabi 2000—2001 The resultsobtained are discussed below with the available literature.
The overall cumulative eflicacy ofthe three obseivations made at three, seven andten days afier two application oftreatments at 10 days interval showed that DDVP +chlorpyriphos (62.52%) and DDVP + quinalphos (60.99%) were significantly superiorover rest ofthe treatments and showed more than 60 per cent mean reduction oflawalpopulation (Table l l & Figt8).
The most efi‘ectiveness exhibited by DDVP + chlorpyriphos may be due to their

combination. Both DDVP and chlorpyriphos are not only contact and stomach poisons
but also having fumigant action, hence its application showed good knock down effect.
Due to their fumigant action they can be expected to penetrate better into the pods and
gave quick kill of the insect. The next best treatment was DDVP + quinalphos which is less
efficacious than the earlier due to lack offumigant action ofquinalphos unlike chlorpyriphos.
There were no reports available suggesting the effectiveness ol‘combinetl use ol‘DDVl’
+chlorpyriphos and DDVP + quinalphos against M. vii/ma on blackgram, However, the
efficacy ofindividual insecticides againstM viIra/a are available. DDVP was found eltective
against H. armigera on chickpea (Butani and Mittal, 1993). Chlorpyriphos was effective
againstM vitra/a on blackgram (Nath and Yein, 1996). Sanap and Patil (1998) reported
that spray application ofchlorpyriphos recorded 44.13 per cent lower pod damage over
untreated control against pigeonpea pod borers. Samalo and Patnaik (1986) found that
spray application ofquinalphOS was effective against pigeonpea pod borers and Bhat cl.

-I ‘ . ' \I (19881) reported that spray application ofqulnfllphos at 250 ml ha gave an afiewwa .. r
control ot‘pod borers in cowpea.
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Tr ‘atmcnts

DDVP 0.038% + chlorpyriphos 0.04%
DDVP 0.03 8% + quinalphos 0.05%
Nurelle D 505 (chlorpyriphos 0.05% + cypermethrin 0.005%)
Koranda (acephate 0.075 % + fenvalerate 0.009%)
Thiodicarb 0.075%
Acephate 0.075%
Endosulfan 0.07%
Diflubenzuron 0.025%
Halt (B.t.k) 0.2%
Necmgold 0.2%
Untreated control
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The next best treatments were Nurelle D505 (55.38%) and Koranda (52 36%)howeve‘ c ' ‘ ' ' ‘ mi-1 the latter IS on par wrth thiodicarb (52. l l%) and accphate (52, I 3%) All theseetr atments showed moderate efficacy and gave more than 50 per cent reduction oflarvalpopulations (Table ll & Fig.8). The good performance ofre. adymix formulations may bedue to the combination of conventional insecticide and synthetic pyrethroid. There were
no reports available suggesting the effectiveness ofNurelle D505 against M. vii/'a/a on
blackgram. However, the efiicacy ofNurelle D505 against other lepidopteran borers are
available. Chlorpyriphos 225 EC + cypermethrin 2.5 EC, a combination product was
found effective against cotton bollworms (Srinivasan et. a/., 1995). Pawar and Mali (1997)
reported that, the insecticide mixtures of synthetic pyrethroids either with chlorpyriphos,
triazophos and endosulfan were more effective against H. (mu/gem in comparison with
their sole use. There were no reports available suggesting the efi‘ectiveness ofKoranda
against M vi/ra/a on blackgram. Better performance of thiodicarb against/VI. Vill'a/(I is in
conformity with the results ofYelshetty el. al. (1999), Mann e1. a/.(1995) and Biradar ci.
0!. (1999). The efficacy of acephate against M. vi/rala observed on blackgram in the
present study is in agreement with the reports of Nath and Yein (l 996) and against H.
armigcra on chickpea (Pawar cl. 0]., 1993).

The treatments that showed less efficacy were endosul fan (40.32%), ditlubenzuron

(38.96%) Halt (36'39%) and Neemgold (27-50%) (Table ll & Fig. 8). Among the
conventional insecticides endosulfan showed least efficacy. The eco—friendly chemicals,
diflubenzuron, Halt (Btk) and Neemgold were less effective at third day alter spraying, This

may be due to the fact that diflubenzuron acts only during moulting or immediately after
moulting hence takes time to exhibit its action (Wellinga cl. (1]., 1973) while Halt requires
certain incubation period to multiply in insect body for disintegrating the internal comm“

(Maddox, 1982). The poor peribrmance ofneem formulation might bethat noel“ does not

directly kill the larvae (Gill and Lewis, 1972) but impairs growth and development due to [is
i i I ' i ‘ ‘ lation, ' l988). "l he poor performance otnecm tormii

‘ ‘ ' Guzar and Mehroti a,antiteedant action (
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may also be due to its photodegradation by U—V radiation in the sunlight (Saxena cl. u/.,1980 and Stokes and Redten, 1982). Poor performance ofneem formulation (Neenigoltl)was earlier reported by Singh c t. al. (1985), Girhepuje cl. al. (1997) and Sadawarteand Sarode (1997). However, neem formulations were reported to be etl‘ectiveM. againstvi/rala (Cobbinah and Osei-Owusu, 1988; J ackai and Oyediran, 1991; Durairajand Ganapathy, 1998 and Emosairue and Ubana, 1998).diflubenzuron and Halt (Btk) at seventh and tenth d ay after spray applicationremarkably improved over third day after treatment indicating th at they requirescertain lag period for their activity. As observed in the present study less etl‘icacyof Halt than DFB aga inst M. vilrata is in conformity with the results ol’Karel andSchoonhoven (1986) and Pawar and Gujal (1995). In case ofendosulfan, thepresent observation was in agreement with Sontakke and Mishra (1991) findings.
However, endosulfan was found effective against M. vi/ra/a on blackgram (Nath
and Yein, 1996; Avinashkumar cl. a/., 1996), cowpea (Jaiswal and Patil, 1993)
and on lab lab (Ramasubramanian and Sundarababu, 1991).
5.4 EFFECT OF TREATMENTS ON POD DAMAGE

Among diiferent treatments DDVP + chlorpyriphos(21.41%) , DDVP + quinalphos
(21.93%) were on par and highly elfective recording less than 25 per cent pod damage
(Table 12 & Fig. 9). Nath and Yein (1996) reported that chlorpyriphos one ofthe
combination offormer treatment was highly effective in lowering the damage caused by
M. vitra/a in blackgram . Spray application ofquinalphos one ofthe combination of
latter treatment was most effective by recording only 6.2 per cent cumulative pod borer
damaoe compared to other treatments against pod borer complex ofblackgram (Ganapathy
'md Daurairaj, 2000). Ram Ujagir and Ujagir (1999) reported that spray application of
cquinalphos (0.05%) was etl’ective in reducing the pod borer damage and losses in grain
yields in pigeonpea-

The efficacy 01‘
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Treatments

DDVP 0.038% + chlorpyn'phos 0.04%
DDVP 0.038% + quinalphos 0.05%
Nurelle D 505 (chlorpyriphos 0.05% + cypermethrin 0.005%)
Koranda (acephate 0.075 % + fenvalerate 0.009%)
Thiodicarb 0.075%
Acephate 0.075%
Endosulfan 0.07%
Diflubenzuron 0.025%
Halt (B.t.k) 0.2%
Neemgold 0.2%
Untreated control
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The order ofeffieaey ofother treatments that followed was acephate (26.03%)thiodicai‘b (26.27%) and Nurelle D 505 (27.72%) with mean pod d amage ranging between26 and 28 per cent and they were on par with one another, however, the latter was on parwrth Koranda. The moderate effectiveness ofacephate against M. vitrala is in conformitywith the report OfGanapathy and Durairaj (2000) who reported that spray application ofacephate (0.075%) was moderately effective in reducing pod borer damage (77%) in
blackgram. The better performance ofthiodicarb in reducing the pod damage is in conformity
with the reports otadauria cl. (1/. (1988) and Biradar cl. ul. (1999) who reported that
thiodicarb spray gave 9.40 per cent pod damage in pigeonpea due to pod 11y,
Mc/cIImg/mnyzu obit/m (M alloch) and two sprays oftltiodicarb at 300 g ha.l resulted in
only 24.7 per cent pod damage due to gram pod borer. The next best treatments were
Nurelle D 505 and Koranda, There were no reports available to support these findings,
However, the effectiveness ofthese treatments on reduction oflarval peptilation were
reported by many workers which was discussed earlier.

The treatments that registered more than 30 per cent pod damage were
endosulfan(30.19%), ditlubenzuron (34.84%) and Halt (35.24%) were less effective
and inferior to the earlier treatments (Table 12 & Fig.9). The less elfectiveness of
endosulfan against M. vitrala resulted in more pod damage (30. 19%) is in agreement
with the observations of Sontakke and Mishra (1991). In contrary to the present
Observations Avinashkumar el. al. (1996) reported that endosulfan (0.07%)
s' nificantly reduced the damage due to M. vilra/a on blackgram,1g

Among the eco-friendly chemicals diflubenzuron was found better in reducing
the pod damage by M vilra/a which is in conformity with the results OfTUI-kar e,‘ 0/.

(1998). The efficiency ofHalt in reducing the pod damage is in agreement wrth Pawar
and Gunj a1 (1995) who reported reduced pod damage due to lepidopterous borers m

' npe't by the application ofHalt. Neem formulation recorded more seed damage
pigeo c i ' line with the repor S Of

' he other treatments and IS in 1
4 Ira/a compared to t( 8060/0) by M V]
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Girhepuje cl. a]. (1997) who obsewed the least effectiveness of‘ NSE 5 per cent wasfound to be least effective against pod borer complex ofpigeonpea wliile Sadawarte andSarode (1997) reported that the application ofNSE 5 per cent + half‘dose ofinsecticiderecorded 11 ' ' ' ' ' ‘ '1dX1111Uml211V21l ieduction of H arm/guru on redgrain, where as the applicationof NS E alone was not effective against pod borer complex ofpigeonpea.
5.5 EFFECT OF TREATMENTS ON YIELD

During the present investigation maximum pod yield (1086.08 kg lia‘l) was obtainedwith DDVP+chlorpyriphos and DDVP+quinalphos (1075 kg lia'l) (Table I3 & rig. 10),l lowevei', Nath
the former was highly effective in lowering the damage caused by A//. vilru/u and obtainedincreased yield in blackgram. Senapati cl. 0/. (1992) reported that spray application 01‘quinalphos one ofthe ingredients oftlie latter gave effective control of‘pod borer complex
in pigeonpea and gave higher yields (1 502 kg ha'l).

The ready mix formulations like Nurelle D 505 and Koranda also recorded good
yields (1052.75 kg hal and 1044.42 kg lia‘lrespectively) compared to the remaining
treatments. These findings are in agreements with the reports ofSrinivasan el. al. (1995)
who reported maximum seed cotton yield (14.24 q ha‘l) in plots treated with the combination
product chlorpyriphos 450 g.a.i + cypemiethrin 50 g ai. ha]. and Tambe el. 61/. (1997)
reported that ready mix formulation ofcypermethn'n + triaZOphos (6.25 + 437.5 g. a. i. ha")
was superior to remaining treatments in reducing the infestation ofpigeonpea pod borers and
also recorded highest yield (17.05 q ha'l). Ram Ujagir and Ujagir (1999) reported that
fenvalerate (0.006%) one of the ingredient ofKoranda was moderately effective and gave
better grain yield (2160 kg hat) in pigeonpea. Thiodicarb also recorded better yields
(1033 '33 kg ha'l) which is in agreement with Yelshetty el. al. (1999) who reported highest

.1 . . - c - i eon ea. Acephate, wave moderate yieldgrain yield of5.74 q ha With ttdlC’lrb in p g p a
_, ' ' . 1I i ' ' ith Ganapatliy and DUI aim] (2000) who repOi tet(1016.66 kg ha I) which is in agreement w

and Yein (1996) reported the effectiveness ofchlorpyriplios one ingredient ol‘
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Treatments

DDVP 0.03 8% + chlorpyriphos 0.04%
DDVI’ 0.038% + quinalphos 0.05%
Nurelle D 505 (chlorpyriphos 0.05% + cypermethrin 0.005%)
Koranda (acephate 0.075 % + fenvalerate 0.009%)
Thiodicarb 0.075%
Acephate 0.075%
Endoxullhn 0.07%
Difluhcnxumn 0.025%
Halt (B.t.k) 0.2%
Neemgold 0.2%
Untreated control
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spray application ofacephate was moderately effective in reducing pod borer damage in 10 z
blackgram and gave satisfactory yield (3 66.7 kg ha'l).

The low yields obtained in endosulfan (994.42 kg lia-l), diflubenzuron (986.08 kg
ha'l), Halt (966.67 kg ha") and Neemgold (897.25 kg ha") may be attributable to their
poor efficacy in reducing the larval population ofM. vitram in blackgram. Pawar el. al.
(1994) reported that among different conventional insecticides tested against H. armigem
on chickpea endosulfan was least effective and recorded lowest yield (680 kg ha'l).

The low yield obtained in neem formulation (897,25 kg hail) was in agreement
with the report ofDurairaj and Ganapathy (1998) who reported sprays ofNeemolin
(5675 kg hail) and Neemol (3375 kg ha'l) registered comparatively lower yields over
the best treatment, Lamda—cyhalothrin (963.5 kg hail) in pigeonpea,



CONCLUSIONS
From the res ‘ ' ‘ -ent inve 0 .p stlgatlons on broecology and management ofMa/‘uca wim/a(Geyer) on blackgram, the following conclusions are drawn

. 1W. wtrala lald eggs singly or in batches of2—18 on the under surface ot‘tenderleaves, flower bUdS, flowers and pods. The mean fecundity was 55.55 eggs with aoviposition period of4.25 days.
M. viIra/a passes through five larval instars with mean larval period ofl 1.36 days.Full grown larva measured 16.10 mm in length and 2.43 mm in breadth. Grownup
larva IS creamy white to brownish green with dark brown segmentally an‘anged sclentes
with a pair ofconspicuous dark spots on each segment
The grownup larva entered in to pupation inside the pods or webs under field
conditions. The pupa measured on an average 1160 mm in length and 2.86 mm in
breadth with a duration of9.07 days.

0 Sexual dimorphism in pupae is evident. ln male pupa, the genital Opening is situated
ventrally on the posterior margin ofthe IX segment close to the anal slit present on X
seUment Whereas in female pupa, the genital opening is situated ventrally on the. g .
posterior margin ot‘the Vlll segment and is away from the anal slit.

0 Moths are medium in size, with brown fore wings dotted with a single black—eyed
white spot. l-lind wings are semi-hyaline, white with a basal brownish area. The
abdominal tip in females is broad and bulged whereas in males it is telescopic. Females
were bigger with a wing expanse of24.27 mm and lived longer (9.04 days) than
males Total life cycle from egg to adult emergence was 25.98 days.
The larva webs the terminal shoots and leaves, flower buds and tender pods andO

f d on them The pods are bored at the base ofpedicel and bored hole is pluggedee -
with frass and excreta.
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Maximum incid 'en ' 'ce ofM. v11; ata was observed during the last week ofJanuarycomcrdmg With the maximum flowering and pod formation stage.
Multiple regression analysis between weather parameters
that,

and larval incidence revealedall the weather variables together accounted for 71 .7 per cent variation in larvalpopulation (R- = 0.717) which was Significant. Minimum temperature and sunshinehours were found to exert independent ei‘l‘ect on variation in larval population.
Larval parasrtoid ApanIe/es lamgame (Veir) and fungal pathogen Nomru'aea ri/cyi(Farlow) Samson were observed as natural enemies on M’. 1-‘i/l'Cl/(l under Bapatla
conditions.
DDVP 0.038% + chlorpyriphos 0.04% and DDVP 0.038% + quinalphos 0.05%
were promising treatments for the control of SPB with 62.52 per cent and 60.99 per
cent mean reduction of larval population over control,
The lowest pod damage and highest pod yield were recorded in the treatments
DDVP 0.038% + chlorpyriphos 0.04% (21.41% and 1086.08 kg ha") and DDVP
0.038% + quinalophos 0.05% (21.93% and 1075 kg ha'l).
Nurelle D505 (chlorpyriphos 0.05% + cypermethrin 0.005%), Koranda (acephate
0.075% + fenvalerate 0.009%), thiodicarb (0.075%) and aceplrate (0.075
%) were moderately et‘t‘ective while endosullan (0.07%), dillubcnzm'on (0.025%)
Halt (0.2%) and Neemgold (0.2%) were least effective.
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SUMMARY
t ' ‘ u 'S udies on Bioecology and management of Mari/ca vilra/a (Geyer) onblackgrain“ were conducted at college farm and in the laboratory, Department oi‘Entomology,Agricultural College, Bapatl a during rabi 2000—200 1.

The biology was studied for two generations at a mean temperature of29 i 2"Cand relative humidity of 87 i 2 per cent. Premating and mating periods were 2.19 and2.00 days respectively Moth laid eggs singly or in batches of2— l 8 on the under surface ofleaves, flower buds, flowers and pods, on an average 5555 with an oviposition period of4.25 days. Larvae passes through five instars in a period of l 1.36 days. The first and
second instar laivae were creamy white with no distinct markings. From third inst'ar onwards
its colour changed to brownish green with a pair ofconspicuous dark spots on each segment.
Full grown larvae were creamy white to brownish green with a pair ofconspicuous dark
brown Spots on dorsal side ol‘each segment and measured 16.10 mmx 2.43 mm in length
and breadth respectively.

Mature larva spun silken thread in net fashion around it to transfonn into pupa and
pupation occurred in dried leaves or webs or pods or sand under laboratory conditions
while in field it was inside the pods and webs. The pre—pupa and pupa measured 13.0 mm
x 2.59 mm and 11.6 mm x 2.86 mm in length x breadth with a duration of2.54 and 9.07
days respectively. Sexual dimorphism is evident in pupae. ln male pupa, genital opening is
situated ventrally on the posterior margin ofthe lX segment while in female, the genital

ning is situated ventrally on the posterior margin oftlie Vlll segment,ope (
Adults ofM vi/I‘ala are medium in size, With brown fore Wings dotted With a Single

- ' ' ' mi—hyaline white with a basal brownishot while hind Wings are se ,black—eyed White SP
' ' ’ i ' 27 mm and lived for 9.04e With a wm<r expanse of24.2were bigger in SIZ 5.area. Females

. l life C cle from em: to adult was. as 1.2 : 10 (female . male) and tota y asdays. The sex ratio w
25.98 days.
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To study the seasonal incidence blackgram cv. LBG - 685 was grown in rice
fallows in an area of 400 m3. Larval incidence was recorded at three days interval
on 50 randomly selected plants commencing its initial infestation The larval incidence
started in the 30mof December during vegetative stage and reached a peak during
last week ofJanuary coinciding with the maximum flowering and pod formation stage
ofthe crop and there after gradually declined by the first week of March.

Multiple regressron analysis between weather parameters (minimum and
maxrmum temperatures, morning and evening RH and sunshine hours) and larval
incidence revealed that, all the weather variables together accounted for 7l .7 per
cent variation in [V]. vilrcrla population (R3: 0717) which was signilicant and only
minimum temperature and sunshine hours were found to exert independent effect on
variation in larval population. Rise in 1°C minimum temperature and one hour sunshine
is expected to bring down the larval population by 13.04 and 595 respectively.

The larvae were found to infest the leaves, flower buds, flowers, pods and

fold them with silken threads, feed on them by taking shelter with in the folds and

also bore into pods and fed on developing seeds. One larval parasitoid, A])(l/l/c/c.\'

Iaragamac (Veir.) and one fungal pathOgen, Noun/raw I'i/cyi (Farlow) Samson

were recorded on larvae of M. vilra/a.

An experiment with Randomized Block Design was Conducted to test the

ffcacy of eleven treatments including untreated check replicated thrice. lnsecticides
e i

'
~ . . , _- , I k

i ' ' ‘ ‘ terval at the rate OtO-fiilt. plot ‘wrth knapsac
iedtw1ce at 10 days inwere appl - m

and larval counts were taken one day before, third, seventh and 10 day
sprayer ach plot of 121113, Observations on total

' " ten tanged plants form e(after spraymgs from g

as follows.
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At three days after treatment DDVP + chlorpyriphos and DDVP + quinalphoswere most effective against M. vilrata and registered 8467 per centcent mean reduction oflarval popul
conventional insectic1des showed more efficacy than coo-friendly biorationalinsecticides.

At seven days after treatment also DDVP + chlorpyriphos (61.49%) andDDVP + quinalphos (61 .23%) were most effective and reduced the larval population, The efficacy of conventional insecticides gradually reduced and eco—friendly
chemicals like diflubenzuron (48.76%), Halt (47.63%) and Neemgold (38.39%)
showed increased efficacy than on third day after treatment.

At ten days after treatment diflubenzuron (47.24%) and Halt (43.69%) were
found better in reducing the larval population. However, the eflicacy ofconventional
insecticides was reduced considerably.

The overall cumulative efficacy ofthe three observations made at’three, seven
and ten days after two sprays revealed that DDVP + Chlorpyriphos and DDVP+
quinalphos were significantly superior over the rest ofthe treatments with 62.52 per
cent and 60.99 per cent mean reduction oflarval population over untreated control.
The next best were Nurelle D 505 [chlorpyriphos 0.05% + cypermethrin 0.005%]
(55.38%), Koranda [acephate 0.075% + fenvalerate 0.009%] (52.36%), acephatc
(52.13%), thiodicarb (52,1 1%) which showed moderate eflicacy and reduced more
than 52 per cent oflarval population. Endosulfan (40.32%), dillubenzuron (38.96%)
and Halt (36.39%) were less effective and recorded more than 36 percent larval

> " ' e.d tion Among treatments Neemgold (27.50%) was the least efiectivre uc .

and 82.96 per
ation respectively over untreated control. The '
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108D g . .DVP F chlorpyrrphos and DDVP + qurnalphos registee lOWCSt POd
damage 01' 2 l 4| per cent and 2l .93 per cent respectively. Acephate (26.03%),
ttdlCarb (26.27%), Nurelle D 505(27.72%) and Koranda (28.26%) showed
moderate pod damage . Neemgold was least effective among treatments and
registered 38.04 per cent pod damage.

The highest yields were recorded in the treatments DDVP + chlorpyriphos
(1086.08 kg ha“ and DDVP+ quinalphos (1075 kg ha"). Halt and Neemgold were
least effective among treatments and recorded lowest yields (996.67 and 879.25 kg
ha'1 respectively). Remaining treatments registered moderate yields,
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