BIOECOLOGY AND MANAGEMENT OF
SPOTTED POD BORER, Maruca vitrata (Geyer) ON

BLACKGRAM
By
S. Dilli Rao, B. Sc.,(Ag.)
< ANGRAU
Centraf Library

ajandranagm

&l I

Thesis submitted to the
Acharya N.G. Ranga Agricultural University
in partial fulfilment of requirements
for the award of the Degree of

Master of Science in Agriculture

DEPARTMENT OF ENTOMOLOGY

AGRICULTURAL COLLEGE

BAPATLA - 522101
September, 2001.






CERTIFICATE

Mr. S. Dilli Rao as satisfactorily prosecuted the course of research and
that the thesis entitled “BIOECOLOGY AND MANAGEMENT OF SPOTTED
POD BORER, Marucavitrata (Geyer) ON BLACKGRAM” submitted is the
1'esﬁlt of original research work and is of sufficiently high standard to warrant its
presentation to the exam.ination. [ also certify that the thesis or part thereof has

not been previously submitted by him for a degree of any university.

[P ™

Place : Bapatla (B. NAGALINGAM)
Date : 15-11" ©) Major Advisor
Associate Professor & Head (i/c.)
Dept. of Entomology,

Agricultural College.
Bapatla.



CERTIFICATE

Thisisto certify that the thesis entitled “BIO-ECOLOGY AND MANAGEMENT OF
SPOTTED POD BORER, Maruca (testulalis) vitrata (Geyer) ON BLACKGRAM” submitted in
partial fulfilment of the requirements for the degree of Master of Science in Agriculture in
the major field of Entomology of the AcharyaN. G. Ranga Agricultural University, Hyderabad
is arecord of the bonafide research work carried out by Mr. S. Dilli Rao under our guidance

and supervision. The subject of the thesis has been approved by the Student’s Advisory

Committee.

No part of the thesis has been submitted for any other degree or diploma. The
published part has been fully acknowledged. All the assistance and help received during

the course of the investigation have been duly acknowledged by the author of the thesis.

Y
ﬂc\,\/\/ﬁﬂ'ﬂﬁh
(Dr. B. NAGALINGAM)
Chairman of the Advisory Committee

Thesis approved by Student’s Advisory Committee

CHAIRMAN: (Dr. B. Nagalingam) ﬂlﬁ% a./(,m?@/m

Associate Professor & Head (ic),
" Department of Entomology,
Agricultural College, Bapatla.

/ / ™

MEMBER:  (Dr. G.V.Subbaratnam) N A A 7 Cns
Professor & University Head,
Department of Entomology,
Agricultural College, Rajendra Nagar.

MEMBER:  (Sri R. SRINIVASULU) G\/\/\,W\JM

Assistant Professor,
Department of Statistics and Mathematics,
Agricultural College, Bapatla.




CONTLENTS

TITLE

PAGE No.
INTRODUCTION =2
REVIEW OF LITERATURE 3-29
MATERIALS AND METHODS . 30- 41
RESULTS 42-82
DISCUSSION 83104
SUMMARY - los-108

LITERATURE CITED

109 - 122




LIST OIF TABLES

Table Title Page
No. No.
1. List of natural enemies recorded on M. vitrata 16-19
2. Details of the test insecticides 39-40
3. Concentrations of'the test insecticides 1
4. Biometrics (mm) of different developmental stages of 54
M. vitrata reared on blackgram
5. Duration (days) of different developmental stages of 55
M. vitrata reared on blackgram
6. Head capsule biometrics of larval instars of M. vitrata 56
reared on blackgram
7. Influence of weather parameters on population fluctuation 60
of M. vitrata onblackgram during rabi 2000-2001
8. Multiple linear. regression analysis of larval population of ol
M. vitrata on certain weather parameters
9. Efficacy of treatments against M. vitrataafter first spraying 69
10.  Efticacy of treatments against M. vitrata after second spraying 13
11.  Cumulative efficacy of treatments against M. vifrata after 7
two sprayings
12.  Effect of treatments on pod damage O
13.  Effect of treatments on yield

B2




LIST OF FIGURES

Iig Title Page
No. No.
& Layout of Experimental Plot 31
. . . 52
2. Sexual dimorphism in M. vitrata pupae
3. Efficacy of treatments against M. vitrata after first spraying “+0
4. Efficacy of treatments against M. vifrata after second spraying J4
5. Cumulative efficacy of treatments against M. vitrafa after 15
two sprayings
6. Duration of larval instars of M. vifrata 36
7. Head capsule measurements in larval instars of M. vitratc 59
8. QOverall cumulative efficacy of treatments against M. vitrata aQy
after two sprayings
9, Effect of treatments on pod damage a5
10.  Effect of treatments on yield

o)




LIST OF PLATES

Plate Title Page

No. No.
1. View ofthe Experimental Plot 35
2. Egg of M. vitrata b3
3. [instar of M. vitratu 44
4. Il instar of M. vitrata “e
5. 1 instar of M. vitrata “¥
6. IV instar of M. vitrata 5

7. Vinstar of M. vitrata 50
8. Pupae of M vitrata 5|
9. Adults of M. vitrata 53
10. M. vitratalarva teeding on flower buds of blackgram 62
11, Poddamage on blackgram by M. vitrata 63
12.  Alarval parasitoid Apanteles taragame on M. vifrata 4L
13. M. vifrata larvainfected by fungal pathogen, Nomuraearileyi b5
14, Culture of Nomuraearileyi

66




List of Abbreviations and Symbols

@
a,
AF

CD

cm
DAS
DAT
DMRT
EC

etc

et. al.
Fig.
FYM

ha

M/s

no.
Ppm

SD
SEm
Sig.
Sp
sp.
SS

US
U-v
var.
Viz.,
wp
wiv

V)
0

°C

at the rate of

active ingredient
aqua flow

critical difference
centimetre

days aller sowing
days after treatment
duncan‘s multiple range test
emulsifiable concentrate
et cetra

and others

figure

farm yard manure
gram

hectare

hour

thatis

litre

lethal concentration
linuted

kilogram

metre

square metre
millilitre

millimetre

Messrs

nitrogen

number

parts per million
relative humidity
standard deviation
standard error of mean
significant

soluble powder
species

single super phosphate
tonnes

united states
ultraviolet radiation
variety

namely

wettable powder
welght/ volume

per cent

degree celsius
dollar



ACKNOWLEDGEMENTS

Accomplishment of this thesis is the result of benevolence of Almighty, blessings of

my teachers, love of my parents and motivation of my friends.

I humbly place on record my respect and profound sense of gratitude to the esteeined
chairman of my Advisory Committee Dr. B. Nagalingam, Associate Professor and Flead
(vc) Dept. of Entomology, Ag. College, Bapatla for his keen interest, mdefatigable and
scholarly guidance, constructive criticism and valuable suggestions which provided
commendable encouragement to carryout this work. His boundless patience and untiring
efforts during drafting and editing of this thesis were of immense value. His unstincted
attention motivated me a lot, without whose help [ would not have been abide to complete

the work to this final embodiment. 1acknowledge all his contributions most gratefully.

I deem it a great privilege to express my gratitude to Dr. G. V. Subbaratnam,
Professor and University Head, Dept. of Entomology for his constant help, untailing

co-operation and meticulous guidance to accomplish my study.

It is pride and honour to express my heartly thanks and gratitude to the dynamic
and winning personality Sri. R. Srinivasulu, Asst. Professor, Dept. of Statistics &

Mathematics and member of my Advisory Committee for his valuable guidance during the

course of investigation.

With candid regards | thank Dr. ¥ Devaprasad, Associate Prolessor, Dept. of
Entomology for the unmatched help rendered at the needy hour. 1thank Dr. K. C Punnaial,
Dr. P Arjuna Rao, Dr. Ruma Subba Rao, Dr. Rumachandra Rao, Dr. Rajasekhar,
Dr. RV, Krishnaiah and Dr. Venkataiah for their timely help and guidance throughout

my post graduate programme.

I also express my sincere thanks to Azeez sir, Asst. Professor, Dept. of English for

his constant help and guidance throughout my U.G. and P.G. Programme.

1 am in dearth of words to express my heartfelt feelings to my beloved parents
Sri. Thrinadh (Late), & Smt. Parvathi, ever loving brother Krishna, sister Neelaveni
and Uncle Gopi without whose affection, moral support, pesistent encouragement and

dedicated efforts this thesis had not seen the ray of the light.



Words fail me in expressing my profound sense of gratitude to my beloved and
ever lasting friend Madhav for his untiring help and constant encouragement, co-operation

rendered to me during the entire educational carrier.

With pride  mention my close friend, Laxmi for her fiiendly opulence, unparalleled

affection and encouragement, all through two years of post graduate period.

Mere words can not express my feelings to my close friend and dearest junior

Deepu her constant help and encouragement during the couse of study.

1 extend my heartfelt thanks to my beloved seniors Chalam Ph.D Scholar and

Chinnabbai, Research Associate for their help, and encouragement during my post graduate

Programme.

With boundless affection, I heartly acknowledge the insurmountable help given by
Nairian Friends Suri, Ram, Shiva, Verma, Vamsi, Manu, Jayaram, Chiru, Sriram,
Sahu, Gandhi, Teja, Uma, Somu, Srinu?, Satti, Ramaiah, R.P, Panda, Raj, Srihari,
Raju, LV.Y. and Venkatrao and My dearest friend J.P.

[ hearty thank my Colleagues, Seniors, Intimate triends, Juniors and Well-wishers,
Michael, Tel, N.L.N., Kamala, Gouri, S.M.L. Sailaja, Ramesh, Sudhakar, Sivaram,
Balaji, Devaki, Bhavani, Bhargavi, Jacob, Ganga, Koti, Shoban, Satya, Raju,

Krishnaji, Master, P. Srinu, Vijay, Venkat, Bharat, Uncle, Dancer Chandu, Rajani,
Uday and Mouli.

1 acknowledge Acharya N. G. Ranga Agricultural University tor providing

financial assistance during my post graduate study.

Finally a word of appreciation goes to Mr Ch. Mallikharjuna Rao and Sk.

U. Anil Kapoor, Eswar Digital Graphics, Bapatla for their prompt and neat typing of

this thesis.

oL
Place &21}:&'!@ e

(S. DILLI RAO)
Date ]S‘_"_ 9200]-



DECLARATION

1, S. Dilli Rao hereby declare that the thesis entitled “Bioccology and
Management of Spotted Pod Borer, Maruca vitrata (Geyer) on Blackgram”
submitted to the Acharya N. G. Ranga Agricultural University for the degree of Master of
Science in Agriculture in the major field ofEntomology 1s the result of original rescarch
work done by me. 1 also declare that any material contained in the theisis has not been

published earlier.

Place : Bapatla

p .DILLI )
Date : IS.]l.2001. Dl RAO)



ABSTRACT

Name of'the author : S.DILLI RAO

Title of the thesis Bioecology and Management of Spotted

Pod Borer, Maruca vitrata (Geyer) on

Blackgram
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Major Advisor : Dr. B. NAGALINGAM
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Studies on “Bioecology and management of spotted pod borer, Mcaruca vitratea
(Geyer) on blackgram” were conducted at college farm and in the laboratory, Department

of Entomology, Agricultural College, Bapatla during rabi 2000-2001 .

Laboratory studies on biology of M. vitrata on blackgram at a temperature of 29
+ 2°Cand RH of 87 & 2% showed that eggs were laid singly or in small groups of 2-18
mostly on flower buds and flowers. Mean fecundity was 55.5 eggs. Oviposition period
lasted 4.25 days and incubation period 2.98 days. The larva had five instars with mean
larval duration of 11.36 days. Growth ratio through different 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 witha sexratio of 1.2 : 1.0 (F : M) Longevity

of female and male moths was 9.04 and 7.24 days respectively. Total life cycle lasted

25.98 days.



Larval incidence on blackgram (var. LBG-685) in rice fallows was first noticed on
30" of December and reached a peak on 24" of January coinciding with the maximum

tlowering and pod formation stage, thereafter population gradually declined.

Multiple Linear Regression analysis indicated that all the weather variables (inaximuim
and minimum temperatures, moming and evening RH and sunshine hours) together accounted
for 71.7 per cent variation in larval population (R*=0.717) which was significant. Flowever,

only minimum temperature and sunshine hours showed significant influence independently

on variation in larval population.

Larval parasitoid, Apanteles taragame (Veir)) and tungal pathogen, Nomuracea
> [ ] p o ]

rileyi (Farlow) Samson were recorded on larvae of M. vitrafa during the season.

Among eleven treatments including biorationals evaluated for their eflicacy agaist
M. vitrata, combination treatments like DDVP (0.038%) + 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 (chlorpyripﬁos 50% +
cypermethrin 5%), Koranda (acephate 22% + fenvalerate 3%), thiodicarb and acephate.
Endosulfan, diflubenzuron, Halt (B.7.) and Neemgold (azadirachtin 1500 ppm) were least
effective. However, bio-efficacy of diflubenzuron and Halt (B.1.) was observed only at 10

days after treatment and were superior to the rest of the treatments in reducing the larval

population.

Higher yields were obtained in plots treated with DDVP + chlorpyriphos (1.3033 kg

plot™ or 1086.08 kg ha') and DDVP + quinalphos (1.2900 kg plot™ or 1075.00 kg ha').
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INTRODUCTION

Blackgram (Vigna mungo (L.) Flepper) is the fourth important pulse crop in India
and second most important in Andhra Pradesh in terms of extent of cultivation. In India it
is cultivated in about 3.5 million ha with a production of only 1.63 million tonnes and
productivity of about 470 kg ha”, thus accounting for 11 per cent of the total pulse production.
In Andhra Pradesh it is cultivated in an area of 4.30 lakh hawith an annual production of

2.62 lakh tonnes and productivity of 609 kg ha! (Economic and Statistical Bulletin, 1999).

Blackgram, commonly known as Urd bean/Mash is cultivated throughout the
country especially in the statés of Andhra Pradesh, Bihar, Madhya Pradesh, Maharastra,
Uttar Pradesh and West Bengal in both kharif and rabi seasons. In Andhra Pradesh
though it is grown in many districts in rabi, rice fallows blackgram is mostly grown in

Krishna, Guntur, Prakasham, Nellore, Khammam and Godavari districts.

Seeds of blackgram are very richin protein (24%) and is the richest in phosphoric
acid (385 mg/100g) among pulses. Blackgramisused in different food items all over the
world. Itisalso used as a medicine both externally and internally in paralysis; rheumatism
and affection of the nervous system (DhanPal Singh, 1991). lts 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 of
insect pests (Lal, 1987). Of these aphid, Aphis craccivora Koch; white fly, Bemesia
tabaci Gennadius; leathopper, Empoasca kerri Pruthi; galerucid beetles, Madurasia
obscurella Jacoby; stem fly, Ophiomyia phaseoli Spencer and pod borers like spotted
pod bdrer, Maruca vitrata (Geyer); Lycaenid borers, Catechrysops cnejus (Fab.) and

Lampydes boeticus (Linn.) areimportant in different regions of India.

Losses in grain yield of 20 to 60 per cent due to Maruca 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 (Ohno and Alam, 1989). In pigeonpea, losses due to M. vitraiu have been
estimated to be $ US 30 million annually (LCRISAT, 1992). The pod borer has been

reported to cause up to 84 per cent damage in pigeonpea in Sri Lanka (Dharmasena ef. a/.,

1992; Dharmasena, 1993).

Seasonal incidence and biology of M. vitrata was earlier studied on pigeonpea
(Vishakantaiah and Jagadeesh Babu, 1980; Lalasangi, 1988; Srivastava ¢/. al., 1992,
Ganapathy, 1996; Fellows ef. al., 1977) and cowpea (Ramdas Rati, 1983; Jagginavar ¢/.
al., 1990; Alghali, 1993; Veeranna ef. al., 1997). However, information on blackgram s
scanty. Studies on the population fluctuation of the pestin the context ofits environment

especially abiotic components reveal vital information needed for formulating IPM strategies.

In the management of M. vitrata, several insecticides have been evaluated either
alone or in combinations earlier on pigeonpea (Sontakke and Mishra, 1991; Yelshetty er.
al., 1999 and Krishna ez. al., 2000), cowpea (Jaiswal and Patil, 1993), blackgram and
greengram (Avinashkumar e al,, 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. Of'late, M. vifrafea 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 of M. vitraia on blackgram under laboratory conditions.

2. To study the influence of weather parameters on population fluctuations of
M. vitrata.

3. To record the natural enemies of M. vitrata under field conditions.

4. To evaluate certain insecticides against M. vifrala on blackgram.
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REVIEW OF LITERATURE

Literature pertaining to biology, seasonal incidence and insecticidal control of spotted

pod borer, Maruca vitrata (Geyer) has been collected up to date and presented.

2.1 BIOLOGY

Observations on the biology of M. vitrata 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 (1981), Jackai and Singh

(1983) and Sharma and Franzmann (2000) in pigeonpea and adzuki bean.

In India, the details of biology 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 et. al. (1999) studied its detailed biology on cowpea.

2.1.1 Mating behaviour

Mating was observed one to two days after emergence of mothsin Northern Nigeria
(Djamin, 1961). In India it was observed two to three days (Vishakantaiah and Jagadeesh
Babu, 1980; Ramasubramanian and Sundarababu, 1989) and two days (Veeranna ¢/. ¢//.,

1999) after adult emergence.

Ramdas Rai (1983) reported that copulation took place within two to three days
after emergence during night. The peak number of mating pairs was observed between
20.00to 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 04.00 h. Veeranna ¢f. al. (1999) reported that
maximum number of mating 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 of oviposition

The moths laid eggs usually on the flower buds and flowers. Oviposition on young
partially opened leaves, terminal shoots, leataxils, abscission scars, peduncles, stem and
young pods was also reported (Dietz, 1914, Taylor, 1967). Jackai (1981) observed that
80 per cent of the eggs were deposited on the calyx tube of flower and flower buds and
abscission scars, where as Okeyo-Owuor and Ochieng (1981) observed that 79 per cent

of the eggs were laid on leaves of cowpea 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 (Vishakantaiah and Jagadeesh Babu, 1980). Okeyo-Owuor and Ochieng (1981)
observed egg laying was three to seven days after emergence. Lf virgin 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 22¢C, oviposition was
impaired and if 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
for 4 days. Ganapathy (1996) observed pre-oviposition and oviposition periods were lasted
for 2.5 and 4.0 days respectively. Veeranna et. al. (1999) reported that oviposition starts

two days after mating and it lasted for 7 days.

2.1.4 Eggs

Eggs were flat, slightly elongate, pale yellowish, translucent with faint reticulate
sculpturing on thin and delicate chorion (Taylor, 1978; Vishakantaiah and Jagadeesh Babu,

1980 and Ramdas Rai, 1983).

On cowpea, Taylor (1967) recorded a maximum of 140 cggs by a lemale moth
and the number of eggs ranged form 6 to 189 (Akinfenwa, 1975). Ochieng ef. al. (1981)

and Okeyo-Owuor and Ochieng (1981) observed the egg numbers ranged form 174 to



194 which hatched in 2.3 days. On anartificial 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 tlour diet with the egg period ranging {rom 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
of 35.3 eggs on redgram, 37.60 on cowpea and 38.30 onlab lab which hatched in about
2.9,3.10 and 3.10 days respectively. Ganapathy (1996) reported the mean nuimber of egy
masses laid by each female ranged from 2.9 in blackgram and 4.1 in cowpea. In pigeonpea
and greengram, a mean of 3.2 and 3.8 egg masses per female were observed. The mean
number of eggs 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 ¢/. al. (1999) reported
that the eggs were deposited in batches of 2 to 10 on the under surtace of leaves, terminal

shoots and flower buds. Freshly laid eggs were milky white and later became translucent.

The measurements of egg as given by Taylor (1978), Vishakantaiah and Jagadeesh
Babu (1980), Okeyo-Owuor and Ochieng (1981), Jackai (1981), Ramdas Rai (1983)
and Veeranna ¢Z. al. (1999) were 0.65 mm x 0.45 mm, 0.53 mmx 0.38 mm, 0.69 mm x

0.02mm, 0.19 mmx 0.01 mm, 0.66 mm x 0.43 mmand 0.67 mmx 0.44 mm, respectively.

2.1.5 Larva

M. vitrata 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 ¢/. «l., 1999).
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I Instar

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 mminlength and 0. 17 mm in breadth. Ganapathy (1996) reported
its durations and measurements were 2.5, 3.1, 2.8, 2.5 daysand 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 er. al. (1999) reported the 1 instar

duration was 1.94 days. Thelarvae measured 1.24 mmin length and 0.17 mm in breadth.

Il Instar

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 durationwas 2.1, 2.8, 3.6 and 2.5 days on cowpea, pigeonpea, blackgram
and greengram respectively. The larva measured onan average4.71mm x 0.83 mmon
cowpea, 4.77 mmx 0.95 mm on pegeonpea, 4.65 mmx 0.95 mm on blackgram and 4.77
mm x 0.96 mm on greengram. Veeranna ef. al. (1999) reported the larva was2.59 mm in

length and 0.39 mm in breadth with a duration of 1.78 days on cowpea.

LIT Instar

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 mmx 1.68mm, 9.20 mmx 1.75 mm, 9.36 mm x 1.68 mm
and 9.41 mm x 1.72 mm on cowpea, pigeonpea blackgram and greengram, respeclively.
1t’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 ef. al. (1999) reported the length and breadth of larvae

were 5.27 mm and 0.86 mm respectively with a duration of 1.80 days.



1V Instar

Ramdas Rai (1983) reported the length and breadth of larvae were 10.54 mm and
1.64 mm respectively with a druration of 1.85 days. Ganapathy (1990) reported Lhe
length and breadth of larvae were 11.50 mm x 2.74 mm, 11.52 mmx 2.85mm, 11.45 mm
x2.82 mmand 11.47 mm x 2.87 mm in cowpea, pigeonpea, blackgram and greengram,
respectively. Veeranna el al. (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 mminlength and 1.65 mm in breadth.

V Instar

Ramdas Rai (1983) reported the larva of V 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 was2.7,3.4, 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 mmx 3.45 mm, 15.53 mmx 3.47 mm and
15.62 mm x 3.52 mm on cowpea, pigeonpea, blackgram and greengram respectively.
Veeranna ef. al. (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 et. al., 1981; Okeyo - Owuor and Ochieng,
1981). Jackai and Singh (1983) registered a larval period of 7.3 days in cowpea, 16.4
days in pigeonpea, 21 days in Crotalaria juncea, 19.9 days in C. miserensiensis, 16.9
days in C. mucronata, 14.0 days in C. paltiana and 13.2 days in . amazonas, Onan
artificial diet, the larval period ranged from 13.5 to 14.3 days (Ochieng and Bungu, 1983).

Ramdas Rai (1983) studied the biology of M. vitrata on cowpea and reported a larval



period of 10 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. Veeranna ¢f. /. (1999) reported that the

total larval period on cowpea was 11 days. Sharma 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 sitken web

and constructed a cocoon made of silken material and transformed into pupa (Vishakantaiah

and Jagadeesh Babu, 1980).

The pre-pupa occupied on an average of 2.05 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 mminlength 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-pu pal period
of 1.6, 1.4, 1.5 and 1.2 days, respectively. The lengths of pre-pupa was 14.48 mm on
cowpea, 14.18 mmon pigeonpea, 14.37 mm on blackgram and greengram where as breadth
of pre-pupae were 3.39,3.27,3.41 and 3.43 mm, respectively. Veerannaef. al., (1999).
reported an average pre-pupal period of 2.30 days (2.06-2.55) while the average

measurements of pre-pupa was 13.00 mm in Jength 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 of soil in a
double walled pupal cell consisting of an outer wall of silk, sand particles and other debris
and inner wall of larval strands of white 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 11.81 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 of pupae 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 et. al. (1999) reported that on

anaverage pupa measured 11.59 mminlength 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,1979), 8 to 10 days in South India (Vishakantaiah and Jagadeesh Babu, 1980), 5
to 1 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). Arulmozhi (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 e/, al.(1999) observed pupal peirod of 8.50 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

(1981) 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 ef. al. (1999) lound that the

total life cycle was completed in 24.92 days on bowpea.

2.1.9 Adult emergence

Most of the moths emerged between 20.00 h and 24.00 h and only a few alter
midnight. The moths were active and rest with wings spread out horizontally [Okeyo-Owuor

and Ochieng, 1981 and Veeranna ef. al. (1999)].

Ganapathy (1996) reported that the perc'entage of adults emerged from the pupae

was the highest in cowpea (87.0%) followed by pigeonpea (76.0%), blackgram (74.0%0)

and greengram (71.0%) .
2.1.10 Sex ratio (Female : Male)

Ganapathy (1996) studied its comparative biology on cowpea, pigeonpea, blackgram
and greengram. The sex ratio was the highest in blackgram (1 : 0.850) followed by pigeonpea
(1:0.809), green gram (1:0.714) and cowpea (1:0.526). Veeranna ef. al. (1999) observed

the sex ratio was 1:1 on cowpea.
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2.1.11 Adult morphology

The mothis medium sized, greyish brown in colour with long legs. The wings are
dark greyish with white and brown patterns more conspicuous on the lore wings than on
the hind wings, the hind wings are silvery white with a brown spot at the apical margin
acoross the wing (Vishakantatah and Jagadeesh Babu, 1980). Fore wings bearing a lunulate
black-edged, white spot in the end of the cell. A black edged, semi-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 of the cell. A marginal fulvous brown
fuscous band from costa to vein 1¢ with an irregular edge was very distinct. Both sexes

were morphologically similar (Flampson, 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 of 24.35 mm in case of the female and 11.72 mm long and 23.65 mm across the
wings in case of the 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 of 26 mm while

the females on an average measured 11.00 mm in length and 8.00 mm in breadth with a

wing expansion of 23 mm.

2.1.12 Adultlongevity

The average life-span of both sexes varied on different hosts. Ochieng ef. al. (1981)
observed that the female moths lived for a longer period of 9.5 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 daysin

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 tor 8.5,
8.6,9.11 and 8.5 days on cowpea, pigeonpea, blackgram and greengram respectively
where as male longevity was 6.3, 5.8, 5.9 and 5.9 days on cowpea, pigeonpea blackgram
and greengram respectively. According to Veeranna ef. al. (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 of’

flowers (Taylor, 1967, Akinfenwa, 1975; Singh and Allen, 1980). Jackai (198 1) obscrved
that the infestation started from the terminal shoots of cowpea 21 days alter planting and
then spread to reproductive parts. The intensity was highest on flowers followed by tflower
buds, terminal shoots and pods. Goud and Vastarad (1992) observed the young larvac
bored the stems of blackgram from leaf - axils of branches causing wilting. In 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 tflowers by webbing them (Sharma,

1996).
2.2.2 Seasonal incidence and influence of weather parameters

The seasonal incidence of M. vitrata 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 (1967), initial infestation on cowpea was from the adult time
of emergence from alternative host plants and from the flowers of early 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. Peak larval incidence was recorded in
August and the peak adult catches were in November in Nigeria (Akintenwa, 1975). In
cowpea, pests reached their peaks during September- October in Western Nigeria (Nangju
el 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 suftered heavy damage by M. restulalis with
maximum in August and least in April plantings in Nigeria. Lalasangi (1988) recorded the
peak incidence of M. vifrata during July, Augustand 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 of pod borer.
Jagginavar et. al. (1990) observed low incidence of M. vitrata on cowpea sown in the

first week of October in Dharward, Karnataka. The percentage of seed and pod damage

was also lowest in an early October sowing,.

Alghali (1993) conducted field studies in Nigeria to examine the effects of four
agrometeorological factors on population fluctuations of M. vitraic on two cowpea varieties.
Small peaks on crops planted between St May and 1+ June and again between 29 June
and 13 July and a larger peak on those planted between 24® August and 7* September.
These two peaks coincided with the peak rainfall. The results suggested that the distribution
of rainfall overtime was more crucial than the total amount in determining the fluctuations in
the numbers of M. vitrata. Veeranna ef. al. (1997) observed the incidence of the borer on
terminal shoots of cowpea 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 S week of November, 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 of the season onall parts of cowpea plants examined.

Infestation reaching maximum of 72.30 per cent by the fifth week of March, 1993. The
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incidence of borer on terminal shoots during kharif, 1993 ranged trom 6.14 per cent in
fourth week of July to 45.50 per cent in second week of September. On flower buds and
pods also the trend was almost similar. Correlation worked for the infestation in different
seasons and weather parameters showed that both per cent lower buds and pods infested

were positively correlated with mean minimum and maximum temperature.

2.2.2.2 On pigeonpea

In_Sri Lanka, high pod borer density has been observed during the Maha (main
season) (Dec-Mar) (Fellows et. al., 1977). At ICRISAT Hyderabad, Srivastava ef. al.
(1992) recorded more moth catches in light traps from early November to mid December
with the peak during 46 and 47» standard weeks in November. A second peak was
recorded in September during 37¢ and 38% standard weeks . The third and smallest peak
occurred in early February (6@ standard week). At Hisar, moth activity was observed from

mid September to mid October (37%to 43+ standard weeks). However there was no

secondary peak at Hisar.

In Sri Lanka,. Saxena et. al. (1992) studied the population dynamics of pod borer
complex in pigeonpea during 1990-91 ‘Maha’ season. Larval population was high in mid-
October and gradually decreasing towards mid -November. Grain yield of pigeonpea planted
in the month of November was high because of low pest incidence. But grainyield in “Yala’
season was comparatively higher due to low pod borer damage. M. vifraia incidence was
high in pigeonpea crop planted with the onset of ‘Maha, rainsin 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 ef. al. 1992). High humidity
and low temperatures experienced during this period may be conducive to the build up of
M. vitrata populations on pigeonpea. Akhauri ef. 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 attainéd and maintained its peak activity during November in both crop
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seasons of pigeonpea by recording mean larval populations from 7.67 to 12.73 and 8.53 to
17.60/ plantin 1990-91 and 1991-92 respectively. For population build up, a decline in
average maximum and minimum temperature form 30.50'C to 26.25'Cand 16.15'C (o
10.35'C respectively and the relative humidity around 70 per cent proved to be conducive.
No significant correlation existed between pest populations and the temperatures (maximum

& minimum). However, a highly significant negative correlation with relative humidity meant

a greater pest activity during the drier season.

Bajpai el. al. (1995) carried out a study on pigeoupea during k/arif 1991-92 in
Uttar Pradesh, India, to evaluate susceptibility to M. vitrata. Early flowering cultivars
were more susceptible to damage than late flowering cultivars. Incidence of M. vitraia
started in early September, peaked in mid-October and declined towards the end of'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 38w standard week
peak during 40" and 42+ standard weeks at Madurai. Maximumand minimum temperatures

were negatively correlated with incidence.

2.2.2.3 On greengram

Vignaraja (1978) observed two peaks of M. vifraia on green gramin 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 Braunoia 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 of M. vifrata aslisted in Table 1.
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Table:1 A list of Natural enemies recorded on different stages of M. vitrata

Natural enemy Stage attacked Reference

[. PARASITOIDS

A. Order : Diptera

Tachinidae

Exorista xanthaspis (Wied emann)

Larva Barrion et. al. (1987)
Palexorista solemnis (Walker) Larva Barrion ¢/, al. (1987)
Peirbaea orbata (Wiedemann) Larva Barrion ef. al. (1987)
Zygobothria atropivora Larva Barrion ef. al. (1987)

(Rob. Desv)
zygobothria ciliata (Wulp) Larva Barrion et. al. (1987)
Thelairosoma sp. Larva Usua and Singh (1977)
Pseudoporichaeta sp. Larva Usua and Singh (1977)
Pseudoporichaeta sp. Larva Usua and Singh (1977)
B. Order Hymenoptera
(i) Braconidae
Apanteles sp. Larva Okeyo - Owuor
el.al (1991)
Apanteles taragamae (Veir) Larva Sahoo & Senapati (1998)
Bracon greeni Ashim, Larva ICRISAT (1981)
Bracon sp. Larva Okeyo - Owuor ¢f. dal.
(1991)
Braunsia sp. Larva Okeyo - Owuor
el al.(1991)

Microdes sp. Larva-pupa {Sahoo & Senapati (1998)
Cardiochiles philippinensis Larva - pupa Barrion ¢f. al. (1987)
Chelonus sp. Larva-pupa | Barrion ef. al. (1987)
Cremnops sp. ~Larva-pupa | Barriones. al (1987)
Snellening manilae Ashm. Larva Barrion et. al. (1987)
Phanertoma sp. Larva Usua and Singh (1977)

Contd....



Natural Enemy

Stage attacked

Reference

(i). Chalcididace

Antrocephalus sp.

Brachymeria sp. 4
Brachymeria sp. B

(iii). Eulophidae

letrastichus sesamiae Risbec

Tetrastichus sp.

(iv). Ichneumonidae

Caenopimpla arealis (Cushman)
Charops nigrita (Gupta &
Maheswary)

Meloboris sinicus (Holmgren)
Metopius rufus browni Ashm.

(V). Pteromalidae
1richomalopsis sp.

2. PREDATORS

A) Dermaptera

Diaperastichus erythrocephla Ol.
B) Dictyoptera

Polyspilota sp.

Spodromantis sp.
() Coleoptera

Chlaenius sp. A

Chlaenius sp. B

Cicindela lacrhymosa (Fab.)
Coccceinellidae

Cocccinella repanda (Thunbergi)

S ynhasmonia octomaculata (F.)

Larva

larva - pupa

larva - pupa

Pupa

Pupa

Larva

Larva

Larva
Larva

Larva - pupa

Larva - pupa

Moths
Moths

Larva

Larva

Larva

Larva

Larva

Okeyo - Owuor et. al.

(1991)
Barrion ef. al. (1987)
Barrionef. al (1987)

Okeyo - Owuor
el.al. (1991)

Barrionet. al. (1987)
Usua and Singh (1977)

Barrion e/, al. (1987)
Usuaand Singh (1977)

Barrion et. al. (1987)
Usua and Singh (1977)

Barrion et. al. (1987)
Usua and Singh (1977)

Barrion et. al. (1987)
Usua and Singh (1977)

Barrioner. al. (1987)
Usua and Singh (1977)

Okeyo - Owuor ef. al.
(1991)

Usua and Singh (1977)
Usua and Singh (1977)

Barrion et. al. (1987)
Barrion ef. al. (1987)
Barrion et. al. (1987)

Barrion et. al. (1987)

Barrion et. al. (1987)

Contd....
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Natural Enemy

Stage attacked

Reference

D) Hemiptera
Anthocorida tantillus Motsch

E) Hymenoptera
i) Formicidae
Camponotus sericeus Fab,

Camponotus rufoglaucus (Jerd))

i) Vespidae

Delta conoideum

Delta campaniforme

Delta pyriforme

Lumenses sp.

Ropalida flavopicta
Slavobrunnea Van der Vecht.

F) Arancida
(i) Selenopidae
Selenops radicatus
(if) Araneidae
Nephila maculata (17)
(iii) Oxyopidae
Oxyopes javanus Thorell
(iv) Salticidae
I'varcha sp
Marpissa bengalensis Tikader

Marpissa calcutaensis Tikader

|(v) Sparassidae
Heteropoda venatoria (L)

3. PATHOGENS
A) Protozoa

Mettesia sp.

Nosema 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 ef. al. (1987)

Usua and Singh (1977)

Okeyo - Owuor et. al.
(1991)

Sahoo & Scnapati (1998)
Sahoo & Scnapati (1998)

Sahoo & Secnapati (1998)
Barrion ef. al. (1987)

Barrion et. al. (1987)

Usua and Singh (1977)

Barrion ¢f. al. (1987)

Barrion et. al. (1987)

Barrion ¢f. al. (1987)
Barrion et. al. (1987)

Barrion ef. al. (1987)

Barrion ef. al. (1987)

Okeyo - Owuor ¢f. al.
(1991)

Okeyo - Owuor et. al.
(1991)

Contd.. ..
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Natural Enemy Stage attacked Reference T

B) Bacteria

Bacillus sp.

Larva-pupa | Okeyo - Owuor ef. al.

(1991)
Colostridium sp. Larva-pupa | Okeyo - Owuor ef. al.
(1991)
C) Fungi
Aspergillus sp. Larva - pupa Sharma (1993)

2.3 Insecticidal control of M. vitrata

ENDOSULFAN

Endosulfan is both a chlorinated hydrocarbon and an organic sulphite. 1tisa contact

and stomach insecticide with slight fumigant action (David and Kumaraswamy, 1988).

Effective control of M. vifrata on cowpea has been achieved with endosulfan

0.07 per cent applied at 35 DAS twice at weekly intervals (Jackai, 1983). Sprays of

triazophos (0.07%), endosulfan (0.07%) and monocrotophos (0.04%) and [our per cent
dust formulations of phoxim, endosulfan and phosalone gave cflective control bl‘pod borer
on pigeonpea (Sundarababu and Rajasekharan, 1985). Venkaria and Vyas (1985) reported
that the least number of pods of greengram were damaged in plots treated with fenvalerate
(0.01%) + 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 (! 986) reported that among six insecticides tested, monocrotophos
and endosulfan (0.5 kg a.i. ha ) were most effective, and three applications of endosulfan

(0.07%) starting at flower initiation (at 20 days interval) of pigeonpea were most effective

against pod borers.

Cypermethrin (75 g a.i. ha) sprayed three times has been found effective against
pod borers of pigeonpea followed by decamethrin (12.5 g a.i.hat), fenvalerate (150 g a.i.

ha+), and endosulfan (400 g a.i. hat) (Sontakke and Mishra, 1991 ).
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Ramasubramanian and Sundarababu (1991) reported that endosulfan (0.518
kg a.1. ha') was the most effective insecticide, followed by monocrotophos (0.296 kg
a.t. ha') for the control of M. vitrata on lab lab. Venkateswarlu e, al. (1992) reported
that spray appliction of neem oil (0.1%) in combination with endosulfan (0.07%) was the
most effective treatment in reducing infestation of pod borer complex of blackgram 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 eflicacy of different insecticides for the control
of M. testulalis on cowpea and reported that the maximum increase in yield (50.74%) with
endosulfan (0.05%) followed by monocrotophos (0.04%) with 41.48 per cent increase
inyield over untreated control. Avinashkumar ef. a/. (1996) reported that spraying with
endosulfan (0.07%) dusting with methyl parathion (2%) were significantly superior in
minimising damage due to M. festulalis, Ismpoasca kerri Prutht and Spilosomea obliqua
Walker in blackgram. Nath and Yein (1996) reported that endosulfan (0.07%) gave an
effective control of M. vitrata 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 (1999)
reported that foliar spray of endosulfan (0.07%) gave an eltective control of pod 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

et. al., 1976).

Ke ef. al. (1985) reported that dichlorvos 76 EC @ 0.076 per cent was effective

against M. vitrata in long bean.
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Literature on the eflicacy of dichlorvos on M. vitrata is meagre and hence the

bio-efticacy of dichlorvos on other internal feeders and pod boders are presented below.

Foliar spray of endosulfan (0.07%) was the most elfective, tollowed by carbaryl
(0.05%), malathion (0.05%), dichlorvos (0.05%) and fenitrothion (0.05%) for the control
of the pyralid borer, Chilo partellus (Swinhoe) on sorghum (Singh ¢r. al., 1986). Shevale
(1991) reported that dichlorves 80 EC @ 0.08 per cent was the most effective treatment
followed by monocrotophos @ 0.08 per cent, fenvalerate @ 0.04 per cent and carbary!
(@ 1.0 per cent for the control of /ndarbela quadrinotata (Walker) on pomegranate.
Monocrotophos was the most effective treatment and gave maximum pod yield against
Aproaerema modicella Deventer on groundnut. Where as phosphamidon (0.1%) and

dichlorvos (0.08%) were the most ecnonomical treatments and significantly controlled the

pest population [Somasekhar ¢r. al. (1991)].

Butani and Mittal (1993) reported that spray application of malathion, NSK
suspension, phenthoate, fenitrothion, chlorpyriphos, DbvP and carbaryl significantly reduced
the population of gram pod borer, H. armigera on chickpea. Wali-Ur-Rahman (1994)
reported that malathion (0.05%) cypermethrin (0.005%), bDVP (0.08%) énd Laser (a
pyrethroid) were 100 per cent effective on H. armigera infesting fruits of the medicinal
plant Nigela sativa. Spray application of dichlorvos (0.076%) or deltamethrin (0.006%0)

gave good control against pyralid, Dichocrocis punctiferalis (Guenee) on plums [Wang

etl. al. (1991)].
CHLORPYRIPHOS

It is non-systemic, broad spectrum organophosphorus insecticide with
moderate persistence. Itisa contact and stomach insecticide with slight fumigant

action (Gupta, 1999).

21



Nath and Yein (1996) reported that chlorpyriphos (0.05%) gave effective control
of M. vilratar infesting blackgram and resulted in significantly higher grainyield than untreated
control. Sanap and Patil (1998) reported that chlorpyriphos (0.05%) was eflective against
pigeonpea pod borers. Krishna ef. al. (2000) studies on the inlluence of plant protection
chemicals on pigeonpea seed quality revealed the suitability of chlorpyriphos 20 EC (0.05%)

and chlorpyriphos 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 et. al., 1976).

Samalo and Patnaik (1986) reported that 3 sprays of quinalphos (0.5 kg a.i. ha+)
at 20 days interval starting at flower initiation gave an effective control of pod borers infesting
pigeonpea. Bhat es. al. (1988a) reported that spray application of quinalphos at 250 ml
ha' gave an effective control of pod borers in cowpea. However, dust formulation of
quinalphos 5 per cent (@ 20 kg a.1. hat was less effective than spray formulation. Bhat ¢r.
al. (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 of folidol 2 per cent, carbaryl 10 per cent, quinalphos 5 per cent and
toxaphene 2 per cent were ineffective against pod borer complex of greengram. Sontakke

and Mishra (1991) reported that spray application of quinalphos at 300 g a.i. ha' was

effective against pod borer complex in pigeonpea.

Senapati ef. al (1992) reported quinalphos 25 EC @ 0.05 per cent significantly
controlled the pod borer complex in pigeonpea and gave higher yields. Avinashkumar e/.
al. (1996) reported that spray application of quinalphos 25 EC @ 0.05 per cent was
significantly controlled M. vitrata in mungbean. However, dusting with quinalphos 1.5 per

cent was less eftective than spraying. Ram Ujagir and Ujagir (1999) reported that foliar
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sprays of quinalphos (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. Ganapathy and Durairaj (2000) reported that the cumulative pod borer damage
caused by M. vitrata inblackgram was the lowest in quinalphos 20 AF (0.04%) followed
by profenofos 50 EC (0.1%), 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 : 2.9).

ACEPHATE

It is an organophosphous compound with systemic action and effective against

lepidopteran borers and sucking pests (Gupta, 1999).

Pawar ef. al. (1993) reported that spray application of acephate 75 SP 1.0 kg a i.
ha alone decreased larval population of Helicoverpa armigera Hubner. From 4.2
(pretreatment) to 0.4 (14 days after application) larvae plant'. 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 of Biobit WP (1.0 and 1.5
kg/ha), fenvalerate (0.02%), cypermethrin (0.025%), acephate (0.1%) and a tank mixture
of fenvalerate (0.023%) + dimethoate (0.04%) were significantly reduced the larval
population of H. armigerain cotton compared to untreated control (Shankar e/ al., 1993).
Pawar et. al. (1994) reported that spray application of acephate 75 SP 2.0 kg ha' gave
an effective control of H. armigera on chickpea. Nath and Yein (1996) reported that
application of acephate 75 SP @ 0.075% gave an effective control of M. testulalis

infesting blackgram and resulted in significantly higher grain yields than untreated control.
THIODICARB
Thiodicarb is an oxime carbamate compound with predominantly stomach and

limited contact action. 1t was introduced recently in Indian market as an effective insecticide

against caterpillars.
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Bhadauria ef. al. (1988) reported that the treatments thiodicarb (650 g a.i. ha'),
monocrotophos (0.5 kga.i. ha), carbaryl (1.0 kg ai ha') and fenvalerate (150 ga.i
ha") were on par and recorded 9.40 to 12.69 per cent pod damage in pigeonpea due to
pod fly, Melanagromyza obtusa (Malloch) and other pod borers. Maximum ovicidal
activity of thiodicarb (0.075%), methomy! (0.048%)and triazophos (0.08%) was observed
against H. armigera on chickpea by dipping and spraying methods (Mala ¢f. af., 1992).
Mann et al. (1995) reported that thiedicarb (0.075%) is the most effective alternative for
synthetic pyrethroids against Heliothis zea (Boddie) and H. virescens (Fab.) on cotton.
Two sprays of thiodicarb at 300 g ha' resulted in pod damage of only 24.7 per cent due
to gram pod borer and the highest seed yield of chickpea when compared to the other
treatments. (Biradar es. al,, 1999). Yelshetty ¢. al. (1999) reported that based on yield
and cost-benefit ratio thiodicarb (@650 g ha" has been recommended as an effective

chemical for the management of the pod borers in pigeonpea.
DIFLUBENZURON (DFB)

Diflubenzuron 1-[4 chiorophenyl -3 (2, 6 - diflurobenzoyl) urea] is a chitin 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 c.
al., 1973). Literature on the efficacy of diflubenzuron on M. vitrata is inadequate and

hence the bio-efficacy of diflubenzuron on other Iepidopterous pests are presented below.

Balasubramanian ef. al., (1980) reported that diflubenzuron (2.5, 5, 10, 20, 40,
60, 80 and 100 ppm) acted effectively by interfering with the chitin deposition in the larvae
of Spodoptera litura Fab. and H.armigera. Diflubenzuron at 100, 250, 500 and 1000
ppm was found effective against first instar larvae and pupac resulting in reduced adult
emergence in tobacco caterpillar, S. /itura and castor semilooper, Achoca janata Linn.

(David Jayapaul, 1987).

Ananthakrishnaswamy and Punnaiah (1983) reported that DFB at 0.01 per cent

gave complete inhibition of egg hatch and very effective inkilling the early instar larvae ol
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S. litura. DFB at 100 ppm and above was found effective and caused 67 to 100 per cent
reduction in a adult emergence in both 4. janata and S, litura (Rao and Reddy, 1984).
Sehnal er. al. (1986) reported that DFB at 0.03 pg larva’ caused 50 per cent mortality

of 8. littoralis Boistd. Before adult emergence and 90.1 to 94.8 per cent sterility in the

resulting adults.

Alexander Jesudasan ef. al. (1986) reported that DFB at 100 gai ha' was
effective against groundnut leaf miner 4. modicella. Mayuravalli et. al. (1987) recorded
0.58 per cent and 0.064 per cent as LCso values for DFB against first and fifth instar
larvae of S. litura, respectively and also reported that early instar larvae showed greater
mortality than older larvae, especially with higher concentrations of DFB. Khalid Ahmed
et al. (1990) reported that DEB @0.0075 per cent showed significant ovicidal toxicity
in the eggs of H. armigera. Vaisampayan and Verma (1992) observed that DFB (@)
0.0125 per cent was highly effective against all instars of S. /itura. Mortality was 100
per cent after 5-7 days of feeding even with the lowest concentration of 0.00625 per
cent. However, in field trial the survival of larval 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 of insect pests. 1t was reported to have certain
diverse array of biological active principles, of which azadirachtin is one of the best
known (Jones et. al., 1989). The apparent harmlessness of neem 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 of M. testulalis and increased pod yield in cowpea. Cost: benefit ratio was
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greatest for necm seed bitters at 5000 ppm for the control of M. festulalis on mungbean

(Kareem er. al., 1988).  Jackai and Oyediran (1991) reported that the different

concentrations of neem oil emulsifiable concentrate (5, 10 and 20%) exhibited a high
degree of insecticidal activity on M. festulalis larvae. All the treated flowers were
protected from larval damage after two days of treatment as compared to cent per cent
damage recorded on untreated flowers. Aqueous extracts of neem seeds and leaf extracts
had an adverse effect on the biology of M. testulalis (Tanzubil, 1991 ). Venkateswarulu
ef. 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 35EC (0.07%) was the most effective treatment in reducing infestation and in

increasing yield.

Jackai et. al. (1992) reported that neem proved effective in acting as an insecticide
and affected the rates of development of M. festulalis at a concentration aslow as 9 per
cent solution (wt/vol). Latif er. al. (1996) reported that Nimbecidine (0.3%) sprayed
thrice at 12 days interval was effective in controlling the major insect pests of pigeonpea at
pod imitiation stage. Durairaj and Ganapathy (1998) reported that Neem Seed Kernel
Extract (NSKE) S per cent and Neem oil 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 of NSKE at 5 per cent and 10 per cent were effective against pod

borer, M. testulalis and found that 5 per cent NSKE gave a better cost-benefit ratio.

Bacillus thuringiensis var. kurstuki

Bacillus thuringiensis Berliner is amicrobial insecticide effective against a number

of lepidopterous and coleopterous insect pests (Hall and Andres, 1959).

Karel and Schoonhoven (1986) reported that two applications of 3. f.k during the

post-flowering stage of bean plants controlled the larvae of M. testulalis and H.armigera
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as effectively as two applications of lindane or carbaryl. Bacillus thuringiensis (B.1))
preparations 8401 (emulsion), BT, (emulsion), HD-1 (liquid) and 7216 (powder) were
tested in the laboratory and observed 73.3 - 80.0 per cent of individuals of M. vifraie
died within 48 hours after eating leaf blades soaked ina 0.05 per cent to 0.20 per cent
solutions (Wang ef. al., 1989). Pawar and Gunjal (1995) reported that Halt @ 2000,
1500, 1000 g ha” and Delfin @ 1000 g ha” were equally eftective in reducing pod damage
caused by lepidopterous borers in pigeonpea, and also obtained highest yield with 11alt
(Wock-01) WP @ 2000 ¢ ha'. Manjula and Padmavathanuna (1996) observed that, the

highest reduction (53.18%) of M. vitrata larval population with B.r.k (0.2%) +

monacrotophos (0.025%).
Toxicity of B.1. to other related lepidopteran pests

Purohit and Deshpande (1991) evaluated the efficacy of B.1. var kurstaki against
111 instar larvae of H. armigera and reported LC g, as 0.179 per cent. Pawar ef. al.
(1999) evaluated Halt (Wock-01) @ 1000 g ha' against A. armigera on chickpea and

recorded only 6.75 per cent pod damage which is consistently at par with fenvalerate 100

mlha' (6.48 %).
NURELLE D 505

It 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 of Nurelle D 505 on M. vifrafa is meagre and hence the

bio-efficacy of Nurelle D-505 on other internal feeders and pod borers are presented

below.

Srinivasan éf. al. (1995) reported that chlorpyriphos 22 SEC+ cypermethrin

2.5 EC, a combination product was better at a dose of 450+ 50 g ai ha' @ 2.0 lit.
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formulation ha™ than the use of either chlorpyriphos 20EC at 500 gal ha' or cypermethrin
. -1, . .

at 50 ga.,i. ha" in controlling cotton bollworms and increasing seed cotton yield. Tambe

et.al. (1997) reported that, the combination product of chlorpyriphos + alpha cypermethrin

ata higher dose of 3125 ml ha" was the most effective in reducing bollworm damage on

cotton.

Pawar and Mali (1997) carried out a laboratory test to evaluate the bio-efficacy of
insecticide mixtures in comparison with individual insecticides against H. armigera 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 of synthetic pyrethroids either with chlorpyriphos, triazophos,
endosulfan and monocrotophos were more eftective against H. armigerain comparison
with their sole use. Giraddies. al. (1998) reported that chlorpyriphos + cypermethrin at
1000 + 100 g a.i. ha” resulted in lowest fruit damage (12%) by Bhendi fruit borer,
Earias vitella Fab. Mane et. al. (2000) conducted laboratory studies of some individual
insecticides, ready-mix and tank-mix insecticides against the larvae of /. armigera. These

studies revealed that cypermethrin + chlorpyriphos was the most toxic combination.

KORANDA

It is a ready mix formulation of acephate 22 per cent SP and fenvalerate 3 per cent
EC Acephate is a organophosphorus compound with systemic action where as fnvalerate

is a synthetic pyrthroid with contact action.

Reports pertaining to the effiacy of Koranda on pod borer, M. vilrala are

inadequuate, hence literature available on the efficacy of fenvalerate is reviewed here under.

Sontakke and Mishra (1991) reported that fenvalerate 150 ga.i. ha', decamethrin
12.5gai ha' and cypermethrin 75 g a.i. ha' when applied thrice effectively controlled the

pod borer complex of pigeonpea. Ganapathy and Durairaj (1994‘g) reported minimum
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damage by M. vitrata 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 application of cypermethrin (0.01 and 0.015%),
deltamethrin (0.0028 and 0.0042%) and fenvalerate (0.004% and 0.006%) gave an effective

control of M. vitrata and other sucking pest complex of greengram.

Avinashkumar ef. al. (1996) found that dusting 4 per cent fenvalerate twice during
the crop season effectively controlled the borer, M. festulalis and other sucking pests in
blackgram. Nathand Yein (1996) reported that spray application of fenvalerate 20 EC
(0.005%) gave an effective control of M. vitrata 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 of pod borers of pigeonpea

and obtained higher grain yield.
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MATERIALS AND METHODS

Studies on the “Bioecology and Management of Maraica vitrala (Geyer) on Blackgram”
were conducted at college farm and in the laboratory, Department of Entomology, Agri. College,

Bapatla during rahi 2000-2001. 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 LBG-685 was selected and the seed obtained from the
Agricultural College Farm, Bapatla. Sowing was taken up on 30.11.2000 by adopting a

spacing of 30 cm x10cm. 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 kg N ha' (in the
form of Urea) SO kg P, O ha'(in the form of SSP) and 40 kg K,0 ha' (in the form of
Murate of Potash) was adopted. Total FYM, half of nitrogen, total phosphoius and potash

were applied as basal dose and the rest of the nitrogen was given one month after sowing,.
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3.1.4 Weeding

Two hand weedings were given after three and six weeks of sowing,

3.1.5 Irrigation

Two irrigations, the first immediately after sowings and the second at 30 d ays alter

sowing were given.

3.2 BIOLOGY OF THE SPOTTED POD BORER, M. vitrata

3.2.1 Mass rearing

Periodically field collected larvae served as initial culture which were reared till
pupation on fresh flowers and tender pods of blackgram in rearing jars (20 cmx 9 cm).
After pupation, the pupae were transferred into clean specimen tubes (10 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 of the shoots were kept in glass
vials containing water. The eggs laid on plant parts were removed daily and kept separately
for hatching. The newly hatched larvae were transferred into glass tubes(10 cmx 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 of M. vitrata was studied in the laboratory on blackgram flowers
and tender pods for two generations starting from November 2000 to February 2001 at

mean temperature of 29 +2°C and relative humidity of 87 + 2 per cent.
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3.2.2.1 Pre-natal periods

Freshly emerged adults were collected and one pair was confined in plastic container

(5 e diameter and 10 cm height) wrapped with a black paper to induce mating (Okeyo-
Owuor and Ochieng, 1981). Inside the container, inflorescence of blackgram stalk dipped
ina vial of water was provided. The inflorescences 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 10 adult pairs.

3.2.2.1.1 Premating period

After emergence from pupae, the moths were observed to mating. The time between

emergence of moth and starting of 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-ovipesition period

The time between last 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

id si ' ‘the
The eggs are laid singly and in small groups. The flower buds and the walls of't
containers were carefully observed for the presence oftiny, globular, scaly, overlapping
eggs. The number of eggs laid were recorded. From the observations of 10 pairs, the mean
gus.

number of eggs laid by a single female was calculated.
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3.2.2.1.6 Egg period

= Iy AL aTAR o 1 | M ¥ N

Eggs were removed car etully with {ine tipped camel hair brush and kept separately

and observed for hatchine. The ¢ axken between oviposit '
atchung, The time taken between Oviposition and egg hatching was

considered 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 with

blackgram flower buds. The flower buds were replaced daily. The larvae were carefully

observed periodically for moulting. The number of larval instars, duration of each instar,

length, breadth ofhead capsules and each larval instar, total larval period and morphological

characters of each larval instar were recorded,

3.2.3.2 Pre-pupal period

Cessation of feeding and reduction in size and disappearance of larval 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 of pupation and adult emergence was recorded for

10 pupae and the mean was worked out. The length and breadth of 10 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

mating cages (45 cm x 25 cm) at the rate of one pair of moths in a cage and provided 10
o o

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 asse ati ai ’
assessment of sex ratio, freshly laid eggs of 10 female moths were collected

on amoist filter paper. T] o f
paper. The neonate larvae obtained from these eggs were reared on host

flower buds till pupation and the pupae thus obtained were kept in wide mouthed glass jars

(24 cmx 12 cm) till adult emergence. The male and female moths were counted separately

and the sex ratio was worked out.

Data on morphometrics ofegg, larval instars, head capsules of larval instars, pre-
pupa, pupa and adult of M. vitrata were subjected to statistical scrutiny to obtain mean,

standard deviation (Snedecor and Cochran, 1967).

3.3 ECOLOGICAL STUDIES

3.3.1 Seasonal incidence

Seasonal incidence of spotted pod borer, M. vifrata was studied during rabi on

blackgram grown in rice fallows (2000-2001) at Agricultural College Farm, Bapatla.

For this purpose, a blackgram was sown during rabi inrice fallows with varicty
LBG-6851n400 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. vitrata incidence was

analysed statistically by Multiple Linear Regression (MLR) analysis.
3.3.2 Natural Enemies

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

o

of Biological Control, Bangalore. To identify the fungal disease naturally infected larvac
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were brought to the laboratory, spores were isolated and grown on Potato Dextrose 39

Agar (PDA). Based on mycelia growth and spore char

acters the organisms were

identified.

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 11

treatments including untreated control (Fig. 1) and replicated thrice. The size of each

plot was 12 m? (4m x 3m). A view of the experimental plot is shown in Plate 1. The

details of the test insecticides used are given in Table 2.

3.4.2 Preparation of spray (luid

The required quantity of insecticides were measured and mixed well with small
quantity of water and later made up to get the required volume of spray fluid. The

spray fluid was stirred thoroughly before spraying. The concentrations of the test

insecticides are given in the Table 3.

3.4.3 Application of insecticides

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 weath.er 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 of run off. Each plot (12 m?)

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% + chlorpyriphos 0.04%

DDVP 0.038% + quinalphos 0.05%

Nurelle D 505 (chlorpyriphos 0.05% + cyper nethrin O 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 : 30cmx 10 cm
Plot size : 4mx3m
Design :  Randomized Block Design (RBD)
Treatments : 11

Replications : 3

Fig. 1 Layout ol the experimental plot
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Plate 1: View of the experimental plot
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TABLE3 CONCENTRATIONS OF THE, TESTINSECTICIDES

Treatment

T'-Dichlorvos 76 EC +
chlorpyriphos20 EC

T,-Dichlorvos 76 EC +
quinalphos 25 EC

T,-Nurelle D-505 (chlorpyriphos 50
EC + cypermethrin 5 EC)

T,-Koranda (acephate 25 SP +
fenvalerate 3 EC)

T.- Thiodicarb 75 WP
T,.- Acephate 75 SP
T.-Endosulfan 35 EC
T,-Diflubenzuron 25 WP

T,- B.t. formulation (Halt 5 WP)
(B. thuringiensis var. kurstaki)

T,,- Neemgold 1500 ppm

T“—Untreated control

Ql%’).(glll?‘l:'(;n(};_cnl Conc. of spray fNuid
water
0.5ml+2.0ml | 0.038% + 004%
0.5ml+2.0ml | 0.038% + 0.05%
1.5ml 0.05% + 0.005%
3.0ml 0.075% + 0.009%
1.0g 0.075%
1.0¢g 0.075%
2.0ml 0.07%
10g 0.025%
20g 0.2%
2.0ml 0.2%

¢1



Kosults




RESULTS

The findings of the experiments conducted on the biology, ecology and management

of spotted pod borer, Maruca vitrata (Geyer)on blackgram are presented below.

4.1 BIOLOGY OF THE SPOTTED POD BORER, M. vitrata

The biology of the spotted pod borer, M. vitrata was studied for two generations
onblackgram under laboratory conditions during November 2000 to February 2001 in the

Department of Entomology, 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 of the ¢lass
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

2t0 3 hours. Female laid eggs only during night by pressing its ovipositor into under surface

of leaves, 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 bel.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 after emergence. The

oviposition period was found to be 4.25 days when studied for two generations (Table 5).
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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 of the 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 of the 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. Thelarva 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).

4.1.5Larva

The first and second instar larva did not exhibit the typical brownish black spots on
the mid-dorsal line while from the third instar onwards a pair of dark spots in each segment
was very conspicuous. During its larval period, the caterpillar moulted four times and thus
had five instars. The characteristics of and 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 1 Instar

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 of dark brown sclerites on the thoracic and abdominal
segments. (Plate 3). The prothoracic segment bears dorsally a broad chitinised bro.wn plate
with six setae on each half A long prominent setae arises from each lateral side ol meso

¢3



Plate 2: Egg of M. vitratu
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lateral brown sclerite at each side with a long

prominent seta. The tenth segment bears two
long conspicuous setae. The thi 1 i
g a rd to sixth and tenth abdominal segments each b

eara pair
of ventral prolegs.

The 1 instar larva measured on an average 2.37 mm in length and 0.49 mm in
breadth (Table 4) . The head capsule measured on an average of 0.16 mm inlength and
0.20 mm in breadth (Table 6). The size of the larvae increased towards moulting and the
abdomen became more or less cylindrical in shape. The linstar larva occupied on an

average of 2.02 days to completeits development (Table 5).

4.1.5.2 11 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 (Plate 4).
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 onan average was 1.82 days (Table 5).

4.1.5.3 Illinstar

The structure of the 111 instar larva was similar to that of 11 instar, except its size
which s larger. The colouration of head 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). 1t took

onan average 1.87 days to complete its development (Table 5).

4.1.5.4 1V 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). Thelarva measured on an average

0.49 mm in length and 1.90 mmin preadth (Table 4). The head capsule onan average was
. g .
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Plate 3: 1 instar of M. vitruta
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Plate 4: 11 instar of M. vitrata
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L.37 mminlength

and 1.39 mmin breadth (Table 6). The larva took on an average 1.94 48

days to complete its development (Table 5).

4.1.5.5 Vinstar

It measured on an average 10.10 mm in length and 2.43 mm in breadth (Table 4).

The head capsule on an average was 1.66 mmin length and 1.89 mm in breadth (Table 0).

The larva occupied on an average 3.71 days to complete its development (Table 5).

The head capsule measurement indicated that the growth ratio in the successive

instars varied from1.063 to 1.600 (Table 6). The V instar had the highest head capsule

breadth and also had the longest duration of 3 71days.

Mature larvais 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 of which four are microscopic and 10 punctures on

each half

4.1.6 Pre-pupa

Full grownlarva stopped feeding and became quiescent with reduced body size and
disintegrated dorsal spotting. The colour of the pre-pupa tumed to light green. The full grown
larva moved to the corner of rearing container and then spun silken thread in net fashion
around it to transform into pupa. The pre- pupameasured on an average 13.00 mmin length

and 2.59 mm in breadth (Table 4). Pre-pupal period was about 2.54 days. (Table S).

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 itself under laboratory
conditions. Under field conditions pupation occurred inside the pods only. The pupa measured

onan average 11.60 mminlengthand 2.86 mm inbreadth (Table 4). Pupal period was about

9.07 days (Table 5).



Plate 5: 1II instar of M. vitrata
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Plate 6: 1V instar of M. vitruta
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Plate 7: V instar of M. vitrata
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segment ' i INg is si
o where as in female Pupa, the genita] Opening is situated ventrally on the posterjor

marginof VI segment and i away from the anal slit (F ig. 2).

4.1.9 Adult

Moths were medium sized, with brown fore wings dotted with a single black-eyed

white spot. Hind wings were semi-hyaline, white with a basal brownish area. Though both

sexes were morphologically similar, the abdomina] tipin females was broad and bulged where

as in males it was telescopic (Plate 9). Adults measured 1] 31 mmin length (from head to

abdominal tip) with g wing expanse of24 27 mm in case of female where as in case of male

the body length was 11 49 mmand with wing expanse of 23.37 mm across the wings.

4.1.10 Sex ratio
The sex ratiowas 1.2: 1 0 (female : male) under laboratory conditions.

4.1.11 Total developmental period

M. vitrata took on an average of' 25.98 days on blackgram to complete its life

cycle under laboratory conditions (Table 5).
4.1.12 Longevity of adults

The longevity of female moth was 9.04 days while that of male was 7.47 days

when studied for two generations (Table 5).

4.1.13 Number of generations

In the field, different stages of larvae and pupae were observed simultaneously
during the cropping season. It was difficult to separate the generations since they over
lapped considerably. However, the present study indicates that a generation cycle took

about 26 days. 1t is, therefore, possible to have two generations in each of kharifand rabi

Seasons.
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Plate 9: Adults of M. vitrata




Table :4 Biometr

Growth stages

Egg
Length
Breadth

I instar
Length
Breadth
Il instar
Length
Breadth

I instar
Length
Breadth
IV instar
Length
Breadth
Vinstar
Length
Breadth
Pre-pupa
Length
Breadth
Pupa
Length
Breadth
Adult
Female
Length
Wing expansion
Male
Length

Wing expansion

ics (mm) of d
M. vitrata re

ared on blackgram*

ifferent developmental

Generation T
ﬁxl\\\ Average
(Mean SD) I ([\f] v -+
_“‘\\‘ (Mean + S can x Sl))
_\
0.67+0.007 0.67+0.007 0.67 + 0 008
0.44+0.008 0.44 +0.007 0.44 + 0 02
24+0.16 235+0.14 237+0.16
0.49+0.03 0.48 +£0.05 049+ 005
3.93+0.19 3.8740.19 3.90+0.19
0.70 £0.02 0.69+0.02 07+0072
7.18+0.22 7.01+0.21 7.09+0.20
1.30+0.02 1.29+0.02 1.295 +0.02
10.52+0.05 10.50 £0.05 10.49 £0.08
1.91£0.04 1.89+0.04 1.9+0.05
16.16+0.10 16.05+0.23 16.1+0.6
2.43+£0.02 2.4210.04 2.43+0.03
13.03 £0.07 12.98 +0.06 13.0£0.13
2.60£0.03 2.59+0.03 2.595+0.03
11.61£0.05 11.58 +0.04 11.6£0.05
2.87+0.05 2.8540.02 2.8610.03
11.34+0.14 11.28+0.15 11.31£0.15
2424052 24.41+0.77 24.27+0.67
11.49+0.08 11.50£0.06 11.49+0.08
23.30+0.84 23.46+0.83 23.37+0.77

Stages of

* Mean of 10 samples
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Ta

Developmental
Stage

Premating period

Mating period

Pre-oviposition period

Oviposition period
Incubation period
Larval period

linstar

ITinstar

I instar

IV instar

V instar

Total larval period
Pre-pupal period
Pupal period

Total developmental
period

Fecundity
Longevity
Male

Female

]

ble :5 Duration (days) of different
M. vitrata reared on bl

Generation T
L e T

(Mean + §1) (Mean % s1y)
2.191%0.11 2.18+0 10
2.00+0.00 2.00+0.00
1.2240.09 1.23+0.06
428+0.18 4.22i0.1-9
2.99+0.14 2.9840.09
2.00+£0.09 2.03£0.08
1. 82+0.03 1.82+0.02
1.87+0.03 1.88+0.02
1.9240.06 1.9540.07
3.724+0.07 3.70£0.04
11.33+0.0.07 11.394+0.013
2.56£0.05 2.53£0.06
9.11 £0.24 9.03 £0.22
26.04+0.20 25.94+0.24
56.4+3.88 54.7+3.85
7.41£0.36 7.5410.32
8.9940.19 9.07%0.20

developmental stages of
ackgram*

— —

Avcr:lgc
(Mean + SD)

N
2.19%0.13

2.00+0.00
1.23+0.08
425%0.19

2.98%0.11

2.0240.08
1.82+0.027
.87 +0.03
1.94£0.08
3.71+£0.06
11.36 £0.11
2.54%0.055
9.07%0.23

2598+0.23

55.55+£3.95

7.471+0.34

9.0410.20

* Mean of 10 samples
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Table : 6 Head capsule biometrics of larval instars of
M. vitrata reared on blackgram*

Instars | Mean length (mm) | Mean breadth (mm)\ ‘"wsci'j Growth

(Mean £ SI) (Mean + SD) breadth (mm)

ratio
1 0.16 £0.006 0.20 +£0.01 - -
il 0.41 40.02 0.52 £0.02 0.32 |.600
m 0.89 £0.04 0.92 +0.01 0.40 1.250
v 1.37 £0.05 1.39 £0.02 0.47 1.175
\Y% 1.66 £0.04 1.89 £0.02 0.50 1.063

* Mean of 10 samples



4.2 ECOLOGY

4.2.1 Nature and Symptoms of damage

The infestation of M. vitrata was fi

rst noticed in the vegetative stage of'the crop

where it webs the tender leaves at growing tip and fed on (e chlorophyll content and made

small holes, then the insect shifted to the inflorescence and webbed the floral parts and fed

on them (Plate 10). Duye to which flower buds fail to open and dropped of! from the

inflorescence. Then the larvae preferred the tender pods which were webbed and bored

into them through pedicle and fed on the developing seeds (Plate 11). The clustered pods

are more vulnerable since the webbing can easily be made by the larvae. The damaged

pods invariably had an entry hole plugged with frass and faecal pellets.

The webbed leaves, flower buds and tender pods; the entry hole near pedicle

of the pods plugged with frass and faecal pellets were the notable symptoms caused by

the pest.

4.2.2 Seasonal abundance of M. 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. vifrasa and

weather parameters.

Highest population of spotted pod borer was observed during last week of January,
thereafter the pest load declined gradually with rise in maximum and minimum temperature.
The population reached minimum by the first week of March (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 vaniation in larval population

igni ini d sunshine hours were found to
(I(2 0.71 7)whmhwassngjm ture an

[¢ p Wi Valid blC

ture, moming RH and evening RH were non significant (Table 8).
viz., maximum temperature,
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Plate 11: Pod damage on blackgram by M. vitratu
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Table: 7 Influence of weath
of M. Vitrata on b)

Maximum (X))
—

293
2.0
2916
28.73
29.26
292
29.62
2976
29.07
31.35
28.76
2933
202
31.8
32.96
29.96
30.06
31.06
31.53
31.86
31.46
30.93

Date | perdivac
plants
30" Dec. 8
2™ Jan. 32
5" Jan. 48
8" Jan. 64
1™ Jan. 68
14™ Jan, 76
18" Jan. 96
21 Jan, 112
24% Jan, 128
27" Jan. 120
30" Jan. 112
2™ Feb. 96
5% Feb. 96
8" Feb. 84
11" Feb. 72
14™ Feb. 72
17" Feb. 64
20" Feb. 44
23 Feb. 32
26" Feb. 20
1 Mar. 12
L4lh Mar. 4

L

Tbnlperature(O(j)

Minimum X)

18.2
18.5
19.5
17.83
174
181
17.62
17.67
16.43
16.1
155
14.36
15.53
17.5
18.43
18.63
16.46
19.73
213
20.76
23.76
18.93

€r parameters gp popul
ackgram during sqpi 2

ation fly
000-2001
RMmNcHumkmy(%q
82 63
83.6 72.6
91 68
92.6 71.6
94 71
95 713
95 69
943 67
94.6 70.6
84.3 64
89 62.32
95.3 073
96 71
93.3 02.0
92.6 00.6
97.3 69
94.6 64.6
97.3 73
94.3 74.6
91.3 76.6
78 72.6
80.6 66.6

ctuation

——

Sunshine
hours (X))

8.9
3.5
2.6
4.5
8.5
7.2
6.6
7.4
5.9
6.4
3.5
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Table: 8 Multiple lincar regression analysis of larval population

of M. vitrata on certain weather parameters

. Partial regression |Standard )
Variable co-clficient ervor t value }
X, Maximum temperature ("C) 8.9941 0.1798 | 1.629

X, Minimum temperature (°C) -13.040%* | 0.2263 | 3.196

X, Morning Relative Humidity (%) 2.21

0.1646 | 2.041

X, Evening Relative Humidity (%) -0.1495 0.1913 | 0.034

X, Sunshine hours -5.9566* 0.1528 | 2.244
MLR equation :

V= -116.06 + 8.99 X -13.04" X, + 221X, -0.14X, -5.95"X,
Intercept :  -116.06

F value : 8.11

R? Value : 0.717

% % —— Significant at 1% level

% —— Signilicunt at 5% Jevel



Plate 12: A larval parasitoid Apariteles taragame on M. vitratu
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Nomuraea rileyi
| infected by fungal pathogen,

: vitrata larva
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Nomuraea rileyi
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e 14: Culture of Nomuraea rileyi
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The . : : :
following multiple regression equation coy|

dbe fitted to predict the popul

ased on weather v

ation
fluctuation of A/, Vitrala on blackgram b

ariables in question.

Y =-116.06 +899 x _ 1304 X: F 221X, <014 x -5.95X .

Thus, 1°C rise in mini »
, mmum temperatur : e i .
Perature over mean level s expected to bringdown

the larval population by 13.04. Similarly a rise of one hour

sunshine is expected to bringdown
the larval population by 5.95.

4.2.3 Natural enemies

Periodical observations made during the Crop growing season of blackgram around

Bapatla for the incidence of parasites / predators / pathogens of M. vitrata revealed that

the activity of natural enemies in blackgram ecosystem w

asvery low. During the month of

January on the rice fallow blackgram, the late larvalinstars were observed to be parasitized

by Apanteles taragame (Veir) (Plate 12). However, the extent of parasitism was negligible,

The larvae of M. vitrata were naturally found to be infected by fungal pathogen, Nomuraea

rileyi (Farlow) Samson during January 2001 when the atmospheric humidity was high.

However, the extent of infection was very low (Plate 13).

4.3 EFFICACY OF SELECTED INSECTICIDES AGAINST M. vitrata UNDER
FIELD CONDITIONS

The field experiment was conducted during rabi season of 2000-2001 with as
i ice during the crop growth at 40 and
many as 11 treatments. The treatments were given twice during pg

50 DAS of'the crop. Theresults of the experiment are presented here under.

First spray

r [ e 9 and F 3 l ]’16 mean nu llbel Of M vilrala ]alval pOpUlﬂtiOl]
> [ I lg . l] I

. . . | .
( )

H ot.
uniform distribution throughout the experimental p]
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The data recorded on the number of live larv

ae perten plants on third day after first
spray showed that DDVP + chlorpyriphos w

as the most effectjve treatment, however it
was on par with DDVP + quinalphos which recorded 85 41 per cent and 84.13 per cent
mean population reduction of larvae, respectively over untreated control. The next best
treatment 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 acephate
(75.26%)which 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 day

after treatment.

The data recorded at seventh day afler treatment revealed that the performance of
DDVP + chlormpyriphos was the best treatiment however it is on par with DDV P+ 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%), Halt
(48.07), acephate (47.96) and thiodicarb (47.63%) which were on par with diflubenzuron.
The treatments endosulfan (41.97%) and Neemgold (36.72%) were least effective in

reducing the larval populations, however, they were superior to untreated control.

Perusal of data clearly indicated that efficacy of Halt and diflubenzuron improved

from three days after treatment to seven days after treatment.

The data recorded on tenth day after first spray revealed that among the treatments
diflubenzuron (46.41%) and Halt (42.86%) recorded the highest reduction of larval
iflubenz .

laty £ M. vitrata and were on par with each other, however, Halt is on par with

population of M. Vit |
’ ts were DDV P+ quinalphos

' 0.21%). The next best treatmen
DDV P+ chlorpyriphos (4

(37.71%) Nurelle D 505 (34.30), acephate (32.52%), Koranda (31.45%) and thiodicarb
. 0 k]

g .89%) were
(31.40%). The remaining treatments endosulfan (23.07%) and Neemgold (19.89%) w
. 0}

) ' < i ver
eas 1 ld legiste] ed ]eSS than 24 Pel Ce“t lCdUCtl()n Of]alval pOl)UI"l 1on o
1 t effectlve at t
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Table: 9 Efficacy of treatments against A1, vitratq

D

M ean popu.]m
S, Treatments oo ol €r cent reduction ov

er control
No.

after first spraying

spray 3 \K*O‘”——
T | DDVPO.038%t (0 panesy | IDAT | 7par | jpuy | OVerm
chlorpyripl 49 TR : e
pyriphos 0.04%, B3 AR T e I e
v (67.59) (51.47) 3934) | (52.10)
T, | DDVP0.038% +
uinalphos 0.05% )
! p 0 267 84,1378 60,2378 377100 60 ogan
v (66.50) (50.91) G187 | 1.17)
T, | NurelleD 505 (chlorpyriphos
0.05% + i -~
o cypermethrin 0.005%) 21,67 80),278¢ 50.60¢ 34360 | 5500w
(63.65) (45.34) (35.88) | (47.90)
T, | Koranda (acephate 0.075 %,
+ fenvalerate 0.009%) 24.67 77.24» 46.83P 345" | 51840
(61.57) (#3.17) (4.10) | ({6.03)
TS Thiodicarb 0.075% 20.67 76.77v 47 (3P 31400 51.93¢
(61.19) (43.64) (B4.06) | (46.10)
T6 Acephate 0.075%, 24.33 75.26° 47 96°P 32.52% | 519¢¢
(60.19) (43.82) G4.75) | 46.09)
T, | Endosulfan0.07% 24.0) 56.08" 41.970E 23077 | 40370
(48.49) (40.36) (28.68) | (39.-H)
T, | Diflubenzuron0.025% 20.33 17.98¢ 53.42%¢ 46,417 | 39270
(25.00) (46.96) 2.94) | (38.80)
T, | Halt(B.Lk)0.2% 23.00 16.94¢ 4807 | 42.86™| 35950
(24.24) 43.89) H0.89) | (36.83)
T\o Necmgold 0.2% 21.67 25.05% 36.72% 19.89" 27.23"
30.0D (37.28) (26.4) 1 (31.43)
F-test Sig. S e Sk
. 0.97 0.65
SEm+ 18 146 )
: 431 2.88 193
CD (5%) 320

Figures in parentheses are Varc sine transformed values
o

Mean separation by DMRT at 5% level.
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after first spraying showed th

(60.68%

at DDVP + chlorpyriphos (62.26%) and DDVP + quinalphos

erformed sion; i
)p d significantly better than the other treatments in reducing the larval

population of M. vitraiq however they were on par with Nurelle D 505 (55.06%). The

), acephate (51.91%) and Koranda (51.84) with

more than 50 per cent reduction oflarval population over untreated contro

next best were thiodicarb (51.93%

l'and were on

a par with one another, followed by endosulfan (40.37%), diflubenzuron (39.27%). The

least effective treatments were Halt (35.95%) and Neemgold (27.23%). However, all

the treatments were effective and significantly superior in reducing the larval population

of M. vitrata over untreated control.

Second Spray

The results with regard to the efficacy of treatments after second round of application
is presented in Table 10 & Fig. 4. The mean reduction of M. vitrata larval population
after the second spray was more or less similar to that after first spray and all the treatiments
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. Fowever, DDVP+

“quinalphos was on par with Nurelle D 505 (79.17%). The next best treatments were
Koranda (77.74%), 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 of’

l er untreated control and also significantly superior to rest of the treatments. The
arvae ov é

treatments Neemgold (24.39%), diflubenzuron (19.16%) and Halt (18.56%) were least
reatm ' ’

[ ‘.D i > .iOl- over
[ . I owev 5 ” th S
eﬁ‘ectlve an]ong treatments N &

. . i
treated control in bringing down the pest population on third day after second sprayin
untreated ft
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The data recordeg at seventh day after second spr

: ay showed that DDV + 72
chlorpyriphos and DD VP quinal

phos were on parand signiﬁcantly superior over the rest
of treatments which recorded 6

1.49 per cent ang 61.23 per cent reduction of |

arval
population over untreateq control. The other tre

atments that followe inthe descending
order of efficacy with more than 47 per cent reduction of |

arval population gver untreated
control were Nurelle D 505 (51.94)%

), diflubenzuron (48.76%)

» acephate (48.29%)
), thiodicarb (47.63%) and Halt (47.40%

a
Koranda (47.83% ), however they were on par
with one another

and significantly Superior over rem

aming treatments, Among the treatments

endosulfan (413 19%) and Neemgold (38.39%) were least cflective. Allthe treatments

however, were significantly superior over untreated controlinreducing the larval population

of M. vitrata over untreated control on seventh day after treatment.

The data obtained on tenth day after second spray showed that, diflubenzuron was

most effective with more than 48 per cent reduction of larval population over untreated

control 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 of larval 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 of larval 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 of M vifrata at tenth day after treatment.

+
The overall efficacy of the treatments after second spray showed that DDVP

p °

; 4 0) « i i ne



Table: 10 Efficacy of tre

atr i ]
nents against pf, Virata after secong spr

aying

S. Mean popu, Per .
Tl'eatments beforr cent reduction gver control
NO. spray N
0 pantsy  SDAT | 7par | pap | Overall
Tl DDVP ()()38“ ot D ‘—*nlcnn
chlorpyriphos 0.04%
) 13.33 84.674 61 4va 122 A
703) i 2 62,79
A (51.60) F05H | (5241
T, [ DDVP0.038% +
quinalphos 0.05% 3
0 12.42 82,9670 61.234 39.71% | 61290
(65.65) (51.49) (39.05) | (51.53)
T, | NurelleD 505 (chlorpyriphos
0.05% + cypermethr 9 5 :
\y! n0.005%) 12,51 79.17% 31948 36.02° | 5570
(62.90) 6.1 (36.88) | (4828)
T, | Koranda (acephate 0.075 %,
ER ]y 0 ) Ny
ICH\'«)]LMIC().()()()Ay) 14.88 77740 47830 33V | 52 8y
(61.88) (43.75) (35.12) | (46.00)
T, Thiodicarb 0.075%, 12.47 76190 47.630 33.06" | 5229
(G0.853) (#3.64) (35.08) | (46.31)
Tb Accphate 0.075%, 14.44 74870 48291 349 52 45
(39.94) (+4.03) G377 | ({6.40)
T, | Endosulfan0.07% 16.26 5441 4131 25.07% | 40230
#@7.54) (39.99) (30.02) | (39.30)
T, | Dillubenzuron 0.025% 9.58 19.16" 48.76™ 48.07% | 38.66""
(25.95) (4-4.28) H3.89) [ (384
T, | Halt(B.tk)0.2% [1.56 18567 | 47400 | 445240 3683
(25.50) (43.50) (41.85) | (37.33)
T,,| Necmgold0.2% 15.25 2439 38.39% | 20567 | 2778
(29.59) (38.37) (26.99) | (31.79)
Fotest Slg S]g Slg Slg
SEm=+ 1.24 135 0.93 0.64
) g §
D (%) 3.66 3.98 275 Y

Figures in parentheses are Varc sine transformed values

Mean sepération by DMRT at 5% ledel.
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another with more thap 52 per cent reduction oflarv

al population over untre
The next best treatment w

ated control.
as thiodicarb (52.299,

) followed by endosulfan (40.23%),
diflubenzuron (38.66%) and H

alt (36.83%) with more th

ated contro] Amo

an 36 per cent reduction i larval
population over untre

l

ng the treatments Neemgold (27.78%

) was the
east effective with less than 238 percent mean reduction of]

arval population over untreated

control and 81g11lﬁcantly inferior to all the treatments. Howerver. a] the treatments were

- o :
significantly superior over untreated control with regard to the reduction of larval population

of M. vitrata even after second spraying.

Cumulative efficacy of two sprays

The data pertaining to the two sprays were pooled together and the cumulative

efficacy of the treatments against the larval population of M. vifrarta are presented in

Tablel1 & 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. [lowever,
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 of larval 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 of efficacy were Neemgold (24.72%), diflubenzuron

' tion of larval population
(18.57%) and Halt (17.75%) with less than 25 per cent reductio p

over untreated control.



The observations made at seventh day after two sprayings revealed that DDVP
+ chlorpyriphos (61.33%) and DDVP+ quinalphos (60.73%) were more effective and
significantly superior over the rest of other treatments. The next best treatments were
Nurelle D 505 (51.27%) and diflubenzuron (51.09%) with more than 51 per cent mean
reduction of larval 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 endosultan (41.64%) and
Neemgold (37.57%) were least effective. However, all the treatments were significantly

superior over untreated control in reducing the larval population of M. vifrata 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 after treatment followed by Halt (43.69%) which was
on par with diflubenzuron. The next best treatment was DDVP + chlorpyriphos (41.21%)
which was on par with Halt. The next effective treatment was DDVP + quinalphos (38.7 1%)
which was on par with DDVP + chlorpyriphos. The other treatments moderately eftective
were Nurelle D-505 (35.1 9%), 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 therest of the treatments. However,

all the treatments wWere significantly superior over untreated control in reducing the larval
¢

population of M. vitrata at tenth day after treatment.

Th erall efficacy ofthe three observations made at three, seven and ten days
e OVveld

' d DDVP + quinalphos were
d that DDVP + chlorpyriphos an
after two sprays showe

. 1 rior over rest of the treatments and showed more than 60 per cent mean
significantly supe

. a '
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Table: Cumul

ative efficacy of treatments

against M. vitrata after tw

0 sprayings

Ficures in parentheses are Varc sine transformed values
8L

Mean separation by DMRT at 5% level.

— |
S. Tl’e‘ltme ¢ M“;::nl:;’(l’“- Percent reduction over control
H nts :
No. spray . 6\’0!': N
(10 plun(x)m TDAT 10 DAT l
nmean
TI DDVP ()()‘;80 ()‘I‘
chlorpyriphos 0,049 A 19.33 85.040 61.33 21 62,528
(6731) (51.56) (39.93) | (52.26)
T, | DDVP0.038% +
qllillll]p]\OS 0()5(%) 17.54 83 541n 60737 38710 GO.YYA
(66.09) (51.19) (38.46) | (51.33)
T, | NurelleD 505 (chlorpyriphos
0.05% + cypermetlirin 0.005%) 17.9 79.69'% 51.27¢ 35.19PE] 5538y
63.27) (45.73) (3638) | E8.09)
T, Koranda (acephatc 0.075 ¢
+ fenvalerate 0.009%) 19.77 77.49-0 4733« 32.28" 52.36™
(61.72) (43.47) (3461 | (46.33)
T, Thiodicarb 0.075% 16.57 76.48°P 47.64% 3223% | 32,1
' (61.01) (43.69) G457) | (@6.21)
T, Acephatc 0.075% 19.38 75.06° 48,128 33.35% | 52.13¢
(60.00) (43.92) (35.26) | (#6.22)
T Endosulfan 0.07% 20.13 55.25F 41.64<P 2407 | 40.32°
’ @8.01) (40.18) 9.36) | (39.41)
i 5 5 579 51.098 47240 | 38960
Diflubenzuron 0.025% 14.95 18.57 51 :
R (25.49) (45.62) @340 | (38.62)
5 Be 43,69V 36.39F
, 0.2% 17.28 17.75¢ 47.74 3.
To | HaltBLio @491 | @30y | @137 | 37.09)
0 18.47 24.72F 37.57 2023 | 27.50°
T10 Neemgold 0.2% (29.80) (37.79) Q669) | (31.62)
Sig. Sig. Sig. Sig.
F-test
1.05 134 0.95 0.62
SEm=+
301 3.97 2.80 .84
CD (5%%)
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(52.36%) which were on par, however, Korand

'1 \] Q . . 8
awas also on par with acephate (52.13%)

and thiodicarb (521 %) which showed moderate eflic

acy and reduced more than 52 per
cent of larval population. The treatments that showed less ellicacy were endosul

an
(40.32%), diflubenzuron (38.90%), Halt (36.39%)

and Neemgold (27.50%). Amoung the

treatments Neemgold (27.50%) was the least effective one and registered less than 28 per

cent reduction of larval population over untreated control. However, the overall elticacy

showed that all the treatments were significantly superior over untre

ated control in reducing
the larval population of M. vitrata on blackgram.

4.4 EFFECT OF INSECTICIDAL TREATMENTS ON POD DAMAGE

The data pertaining to the pod damage caused by M. vitrata (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 of treatments by
recording less than 22 per cent pod damage. The order of efficacy of the 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 l?ad
moderate effect and registered 30 per cent pod damage with 37.18 per cent reduction

treated control Diflubenzuron (34.84%) and Halt (B.1.k.) (35.24%) were less
over untrea :

Ve ar 1 f ce C( (

d . respectively Among the treatments Neemgold was least cllective
over untreated control, :

nstelre ;8 (’4 l)l C¢ < < .!3 i 3 - ’ vl I LlllllullC(l

control.
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Table: 12 Effect of treatments

S. No.

Treatments

DDVP 0.038%+
chlorpyriphos 0.04%;

DDVP 0.038% +
quinalphos 0.05%

Nurelle D 505 (chlorpyriphosO..OS%
*+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

Y Pod damage

-

21.414 (13.36)
21.93% (14.00)
27.72%¢ (21.70)

28.26° (22.46)
26.27% (19.66)
26.03"(19.33)
30,197 (25.3)

34.84 (32.66)
35.24F (33.33)
38.047 (38.00)

48.06(55.33)

on pod damage

h_h.—
Yo reduction over
untreated control

55.45

45.83
37.18
27.50
26.67
20.84

0.00

F-test
SEm=+

CD (5%)

Sig.
0.8828

2.604

Figures in parentheses are varc sine transformed values

Mean separation by DMRT at 5% level.

30



4.5 EFFECT OF INSECTICIDAL TREATMENTS ONYIELD

The data on grain yield were furnished in Tab]e 13.

The yield data revealed that the performance of DDVP + chlorpyriphos was
better and registered 3 grainyield of 1.3033 kg plot” (1086.08 kg ha") and recorded
69.99 per cent increase over untreated control, however, it was on P

arwith DD VP -
quinalphos (1.2900kg

plot") and Nurelle D 505 (1 263 kg plot™),

Treatments that were moderately better in recording the higher yields were
Koranda (1.253 kg plot " or 1044 .47 kg hahl), thiodicarb (1.2400 kg plot” or 1033.33
kg ha'), aéephate (1.22 kg plot” or 1016.60 kg ha'), endosulfan (1.193 kg plot” or
994.42 kg ha"l), diflubenzuron (1.1833 kg plot” or 986.08 ke ha'') with 63.47,61.73,

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” or 966.67 kg ha’
and 1.0767 kg plot'l or 89725 kg ha'l) were least effective and recorded the lowest yield
of 51.30 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.

8t



Table : 13 Effect of treatments o yie

Id
S. | Meanyidd | v % incrense |
No. Treatments an yield Yield Yo increase
M (kg ha') Jover control
T, | DDVP0.038%+
chlorpyriphos 0049 1.30334 1086.08 69.99
T, | DDVP 0.038% +
quinalphos 0.05%, 1.2900° 1075.00 68.25
T, | Nurelle D 505 (chlorpyriphos0.05¢
+cypermethrin 0.005%) 1.263348 1052.75 64.77
T, | Koranda (acephate 0.075
+ fenvalerate 0.009%) 1.253348¢ 1044 .42 63.47
T, | Thiodicarb 0.075% 1.240071¢ 1033.33 61.73
T() Acephate 0.075% 1.220048¢ 1016.66 5912
T7 Endosultan 0.07% 1.19338¢ 994 .42 55.64
T, | Diflubenzuron 0.025% 1.18338¢ 986.08 54.34
T, | Halt(B.t.k)0.2% 1.1600¢P 966.67 51.30
9
Tm Neemgold 0.2% 1.0767" 897.25 40.43
T,,| Untreated control 0.7667" 638.92 0.00
['-test Sig.
SEm £ 0.016
CD (5%) 0.0473

Mean separation by DMRT at 5% level.
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DISCUSSION

gy and
management of'spotted pod borer, Maruce v

rata (Geyery on blackgram are discussed mn
the light ol available literatyre and presented here under.

3.1 BIOLOGY

S.1.1 Mating and oviposition

In the laboratory the moths emerged between 20.00 to 24.00 h and rarely at mid

night, which confgrms the observation of Okeyo-Owuor and Ochieng (1981) who

reported the moth emergence mostly between 20.00 and 23.00 h, and very few after mid

night, However, Veeranna er. al. (1999) reported the moth emergence between 20.00

and 2.00 h. The moths mated 2 days after emergence during night and maximum number
of mating 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 er. al. (1999)
reported that the moths mated 1 to 2 days, 2 to 3 days and 2 days after 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.
D0 o]
Th imum number of eggs were laid during the first two days of oviposition. The
e max
iposition period was recorded on an average of 4.25 days during the present study,
ovipositio .
i sed oviposition period of 10
d Ochieng (1981) reported prolonge
where as Okeyo-Owuor an
d cowpea under Kenya conditions and Ganapathy (1996) from 4.6 to 5.6
to 18 days on ¢ |
i ifference in ovipostion period may be due to the
y from Madurai. Thedi
days on blackgram

d. 1 1 S ] 11/ l f

may be dueto geographical variation.

83



E( s Were USU 1 fl [ ¢ h [

buds. This was in
agreement with Taylor (1967), Nyiira (1971) and Jackaj (1981) who reported maximum
eggs laid on terminal shoots,

abscission scars, peduncles, {lower buds

and young pods
while Okeyo-Owuor and Ochieng

(1981) observed 79 percent of the eggs were laid
on leaves of cowpea.

The moths deposited €ggs scattered singly or in batches of 2 (o |8 Thisisin

conformity with the observation of Veeranna e/. al. (] 999) who reported that the egy

were deposited singly / in batches of 2 to 10 on the under surface of'leaves, terminal

shoots and flower buds of cowpea. Similar observations were also reported earlier by
Vishakantaiah and Jagadeesh Babu (1980) on redgram and Ramdas Rai (1983) on
cowpea. The total number of eggs laid by a female moth on an average was 55.55. The
total number of eggs laid by a female moth were recorded as 9831 on blackgram

(Ganapathy, 1996), 140 on cowpea (Taylor, 1967) and the highest of 338 on pigeonpea
(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, 193 1; Nyiira, 1971; Taylor,
1978; Okeyo - Owuor and Ochieng, 1981 and Veeranna e/. al., 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

The larva passed through five instars which tally with the observations of Taylor
e larv

(1967), Nyiira (1971), Ramdas Rai (1983) and Veerannae/. al. (1999).
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S5.1.3.1 1 instar

The neonate larvae were minute, glistening with pinkish he

ad capsule and active,
moving for

about 15 to 30 minutes before feeding. Fy|| grown lary

aeis creamy white in
colour, except head and prothoracic segment. The sclerites of the |y

ody were dark brown
incolour. The above observations were comparable with the descr

ption ofVishakanlaigh
and Jagadecsh Babu (1980), Ramdas Raj (1983) and Veeranna e/, a/ (1999). Veeranna

el.al. (1999) that the newly hatched larvae moved on the surface of le

aves, flower buds
and on flowers for 15 to 20 minutes before st

arting to feed. The larvac were creamy white

except head and prothoracic segments.

The first instar larva measured 2.37 mm in length and 0.49 mm in breadth.

Vishakantaiah and Jagadeesh Babu (1980) reported that the larva measured 3.2 mmin

length and 0.7 mm in breadth, which appear to be on the higher side while Veeranna e/, ¢/
(1999) reported 1.28 mmiin lengthand 0.17 mm in breadth, which appear to be on lower
side. The larval period of 1 instar was 2.02 days which concur with the observations of

Veeranna ci. al. (1999) who reported 1.94 days on cowpea during rabi season.

5.1.3.2 11 instar

The Il instar larva was creamy white, but for eyes and mandibles which were dark
brown. Later the body became dirty white in colour. Vishakantaiah 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 (1980) 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 e/. al.
(1999) reported that 2.59 (2.56 — 2.64) mm and 0.39 (0.36 —0.41) mm in length and

v ] o be on lower side. The developmental period of 11
i hich appeart
breadth, respectively, w

’ . ( < 1 8 dﬂys
star 8% S ) ee nac¢ ) lepOI ed th( t ll mstat tOOl\
i y V anne /. CI/. (]999 a

ing rabi on.
when reared on cowpea during rabi seas
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5.1.3.3 111 instay

The 111 instar larva was similar to that of 1 inst

ar, except its size which is longer.
The colouration of head and prothor

acic shield were darker The larvae exhibited ag

gressive
behaviour when disturbed. However, Veer

annacel. al. (1999) reported that the 111 instar

larva was brownish with dark brown he

ad, prothoracic shield and sclerites. The tubercules

on thebody were deep dark and distinctly visible.

The larva measured 7.09 mm in length and 1.295 mm in breadth, Vishakantaiah

and Jagadeesh Babu (1980) reported that the larva measured 9.00 mmand 1.90 mm in

length and breadth, respectively, which appear to be on the higher side while Veeranna er.

al. (1999) reported that 5.27 mm i fength and 0.86 mm in breadth when reared on

cowpea, which appear to be on lower side than present observation. “T'he developmental
period of Il instar larva was .87 days while Vishakantaiah and Jagadecsh Babu (1980)
and Veeranna ef. al. (1999) reported 2.3 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 ol .crvation is in agreement with the description of Veeranna ¢f. «l.
(1999). Thelarva measured 10.49 mm in length and 1.90 mm in breadth and occupicd an
average of 1.94 days being shorter in size (11.5 mm x2.56 mm) and faster in growfh (2.18
days ) than the observation made by Vishakantaiah and Jagadesh Babu (1980) whileitisin
line with the findings of Veerannaet. al. (1999) who reported 10.55 mminlength and 1.65

mm in breadth.

5.1.3.5 V instar

The larva was brownish with distinctly visible spots on the body. The above

description was in agreement with the report of Veeranna ¢f. al. (1999).
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The Vinstar lapya was 16.10 mm in length and 2.43 mm in breadth

and completed
ays which w

onanaverage of 3.71 d as slightly longer (15,66 mm in length ) than that

reported by Vishakantaialy and Jagadeesh Baby (1980), but the development

al period of
3.71days observed in the present studies w

asmore orless in agreement with the reports
(3.66 days) of the above workers.

S.1.3.6 Head capsule

The I, 11, 111, 1V and vV instar larval head capsules measured on an average of

0.16 mmx0.20 mm, 041 mmx 052 mm, 0.89 mm x 0.92 mm, 1.37mmx .39 mm,

1.66 mmx 1.89 mm in length x breadth, respectively which statisfies the rule given by

Dyari.e. head capsule of larva grows in geometrical progression, increasing in width at

each moult by a ratio usually about 1.4 (Wigglesworth, 1938).

5.1.3.7 Total larval period

Under laboratory conditions the total larval period lasted for 11.36 days. Taylor
(1967) reported shorter larval period of 8.13 days where as Akinfenwa (1975) observed
10 to 14 days from Southern and Northern Nigeria respectively on cowpea. However, in
India it was observed to be 12.65 déys (Vishakantaiah and Jagadeesh Babu, 1980) and
11.02 days on cowpea (Veeranna ¢f. al., 1999). The marginal dillerence in size and
developmental periods of different instars and total larval period might be attributable to the
difference in the host plants and the part of the plant it fed and also may be due to

environmental conditions prevailed at the time of rearing.

5.1.4 Pre-pupa, pupation and pupa

The pre-pupa measured on an average 13.00 mm inlength and 2.59 mm in breadth
(Table 4). Pre-pupal period lasted about 2.54 days. Vishakantaiah and Jagadeesh Babu
able 4). -
(1980) reported the pre-pupal size was 12.5 mm in length and 3.00 mm in breadth and
rep

| period as 2.05 days which is slightly shorter than the present findings.
pre-pupa ,
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The pupation was observed inside the leaf web/pod which 1Sin

| \ agreement with
the findings of Vishakantaiah and Jag

adeesh Babu (1980) who reported the pupation on
the plant. However, Dietz (1914), M

ackie (1931), Caldwel| (1945), Nyiira (1971), Taylor
(1978). Ok

eyo-Owuor and Ochieng (1981), Ramdas Raj (1983) and Veeranna er. al.

(1999) reported the pupation on the soil surface which is contrary to the present
observations.

The pupa measured 11 60 mm in length and 2.86 mm in breadth, which agree

with the observation of Ramadas Raj (1983) and Veeranna et. al. (1999). However

Vishakantaiah and Jagadeesh Babu (1980) reported slightly higher measurements of

12.5mm 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 of Dietz (1915) who reported 9 to 10 days. However, shorter pupal

period of 6 to 8 days were observed by Leonard and Mills (1931).

Though both male and female pupae were of equal size, sexual dimorphism is
distinct. In male pupa, the genital opening is situated ventrally on the posterior margin of
the 1X segment, close to the anal slit present on X segment (l'ig. 2) wheré as in female
pupa, the genital opening is situated ventrally on the posterior margin ofthe 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 forewings dotled with a single black-eyed
white spot. -Hind wings are semi-hyaline, white with a basal brownish area. Though both
sexes were morphologically similar, the sex difference in moths were observed based on
abdominal characters. The abdomen in females was abroad and bulged with bifid apex
where as in males it was telescopic. Similar descriptions were made by Okeyo-Owuor

and Ochieng (1981)and Ganapathy (1996).
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Adult femaleg were slightly bj

gger than maleg The fem
length (from head to

ale measured 113 ] mm in
abdomina| tip) with a wing EXpanse of 24.27 mim where

as the males
measure 11.49 mm ip length and 23 37 MM across the wings. These findings

are more or
less agree with the observations of Okeyo-Owuor ang Ochieng (1981) and Ramdas Rai
(1983),

However, Vishakantaiah and Jagadeesh Baby (I

980) recorded higher wing
expanse (26.50 mm) when reared onredgr

am. Contrary to the present observations,

Veeranna ef. al. (1999) reported that males are big

gerand measure 13 mm in length with

a wing expansion of 26 mm and females are smaller with on an average of 11.00 mm in

length and 23 mm wing expansion when reared on cowpea.

Females preponderated over the male bothin the laboratory and in field conditions.

The sex ratio of female to male was inthe orderof1.2: 1.0 These observations are in

conformity with the earlier reports but for slight variation in ratio. Vishakantaial and
Jagadeesh Babu (1980) reported a sex ratio (F:M)of1:0.850, 1:0.526, 1:0.714 on

blackgram, cowpea and greengram respectively.

The female moths lived on an average 9.04 days while the male moths on an average
of 7.47 days. Taylor (1978) recorded lesser longevity of 4 to 8 days, while Okeyo-
Owuor and Ochieng (1981) reported greater longevity of 12 to 14 days. Variations in the
longevity of moths might be due to the type of food they ted and the environmental factor
prevailing in that area. The longevity of adults may be enhanced by providing nutritious
food to adults. The nutrition of host plant on which the larvae were fed may also contribute

to adult longevity (Ochieng et. al., 1981).
5.1.5 The total developmental period

The total period occupied from egg to adult was 25.98 days for two generations.
Booker (1965) observed longer life cycle of 30 to 35 days in Northern Nigeria while
00

Akinfenwa (1975) reported 23 to 30 days on cowpea in Nigeria. Ramdas rai (1983)
imnrenwa
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reported 21.25 to 24 37 days on cowpea in B

angalore, 24.12 days on cowpea (Veeranna
et al, 1999) and 28 00 days on bl

ackgram (Ganapathy, 1996). These variations in

developmen y! i i '
pmental period of the insect might be attributed to the v

5.2 ECOLOGY

5.2.1 Nature and symptoms of damage

Initially during vegetative stage of the crop the larva of M. vifrata acted as leafl

webber and fed on the chlorophyll content of the terminal shoots and made holes on tender

leaves. At flowering stage it webbed the flower buds and fed on the essential parts of

flowers. Finally at pod tormation stage tender pods were webbed, bored into them and

fed on the developing seeds.

The succession of pest infestation was in agreement with the reports of Jackai
(1981) who observed the infestation starts in the terminal shoots of cowpea about 21 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 of the larvae in blackgram.
5.2.2 Seasonal incidence

Information on the seasonal occurrence ofthe pest with referenceto phenology of
the crop growth suitable for feeding as well as breeding will give a definite clucas to the
period of peak occurrence as wellits low level ofactivity. This knowledge can be utilized
to adjust sowing date or to make acceptable modification in the cropping system and w0

to time the various approaches for the control to have an ecologically sound method to
o time

check the pest.

[ he lal—va] lnCldenCC I’eﬁClled S I)e k dlll 1S C€k O ry

ave and gradually declined by first week of’
[4 &S [4

the maximum flowering and pod initiation st
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March I
when pods were ripened. The peak occurrence of SPR during January month
isin agreement with the findings of Vignaraja (} 978) who observed pe

ak population of

anka.

Maximum ' Inci ' icline |
population of SPB coincided with the dicline in maximum and minimum

temperatures and with higher RH. Similar observation was made by Ahaurier. al. (1996)

withregard to temperature. Sharma (1996) st

ated that high humidity and lower ltemperature

might be conducive for build up of SPB.

Minimum temperature and sunshine hours were found to exert ind ependent effect

onvariation inlarval population of M. vifrata. The population decreased with the increase

in temperature and sunshine hour was reported by Ganapathy (1996), isin agreement with

the present observation.

Thus, the results showed that the minimum temperature 1s the most important abiotic

component of environment on the incidence of M. vifrala in rice fallow blackgram.

S5.2.3 Natural enemies

Apanteles laragame (Veir) alarval parasitoid parasitizing the late instar larvae of
M. vitrata was observed in the blackgram ecosystem during January 2001. Sahoo and
Senapati (1998) reported the parasitization of 4. taragame on M. vifrala which agree

with the present observation.

The larvae of M. vitrata were naturally infected by fungal pathogen Nomuraca
rileyi (Farlow) Samson during January 2001 when the atmospheric humidity was high.

Sh (1998) reported that pathogens played an important role in regulating the larval
arma

lations of M. vitrata under field conditions. Though several parasitoids, predators
populati -

n M. vitrala (Tablel) only A. faragame
rted by several workers o
and pathogens were repo

o y p

'1y >
f‘ C O

i y



5.3 EFFICA ¢ SE
CY Or SELECTED lNSECTlCIDES AGAINST M. vitrata

UNDER FIELD CONDITIONS

The efficac inj iCI i
y of certain insecticides belonging to different groups were tested under

field conditions against Az vitrata on blackgram during rabi 2000-2001. The results
obtained are discussed below with the available literature,

The over ' '
all cumulative efficacy of the three observations made at three, seven and

ten days after two application of treatments at 10 days interval showed that DDV +

chlorpyriphos (62.52%) and DDVP + quinalphos (60.99%) were significantly superior

over rest of the treatments and showed more than 60 per cent mean reduction of larv

population (Table 11 & Fig 8).

al

The most effectiveness 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 of fumigant action of quinalphos unlike CI-IIOF])}’l'iphOS.
There were no reports available suggesting the effectiveness of combined use o DDVP
+chlorpyriphos and DD VP + quinalphos against M. vifrata on blackgram. However, the
efficacy of individual insec-ticides against M. vitrata are available. DDVP was found elfective
against H. armigera on chickpea (Butani and Mittal, 1993). Chlorpyriphos was eftective
against M. vitrata on blackgram (Nath and Yein, 1996). Sanap and Patil (1998) reported
that spray application of chlorpyriphos recorded 44.13 per cent lower pod damage over
untreated control against pigeonpea pod borers. Samalo and Patnaik (1986) found that
spray application of quinalphos was effective against pigeonpea pod borers and Bhal e/.

- ot ve
al. (1988a) reported that spray application of quinalphos at 250 ml ha” gaveaneflective

control of pod borers in cowpea.
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Treatments

DDVP 0.038% + chlorpyriphos 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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Th
e next best treatments were Nurelle D505 (55.38%) and Koranda (52.36%)
l . . . . . o
owever the latter is on par with thiodicarb (52.11%) and acephate (52 13%). All these
treatments showed moderate efficacy and gave more than 50 per cent reduction of'|

arval
populations (Table 11 & Fig.8). The good performance of re

' adymix formulations may be
due to the combination of conventional insecticide and synthetic pyrethroid. There were

no reports available suggesting the effectiveness of Nurelle D505 against M. vitrala on
blackgram. However, the efficacy of Nurelle D505 against other lepidopteran borers are
available. Chlorpyriphos22.5 EC + cypermethrin 2.5 EC, a combination product was
found effective against cotton bollworms (Srinivasan ef. al., 1995). Pawar and Mali (1997)
reported that, the insecticide mixtures of synthetic pyrethroids either with chlorpyriphos,
triazophos and endosulfan were more effective against H. armigera in comparison with
their sole use. There were no reports available suggesting the eftectiveness of Koranda
against M. vifrata on blackgram. Better performance of thiodicarb against M. vitrafa isin
conformity with the results of Yelshetty et. al. (1999), Mann ef. al.(1995) and Biradar er.
al. (1999). The efficacy of acephate against M. vitrata observed on blackgram in the

present study is in agreement with the reports of Nath and Yein (1996) and against H.

armigera on chickpea (Pawar ¢f. al.,1993).

The treatments that showed less efficacy were endosulfan (40.32%), diflubenzuron
(38.96%), Halt (36.39%) and Neemgold (27.50%) (Table 11 & 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 after 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 e/, al., 1973) while Halt requires
certain incubation period to multiply ininsect body for disintegrating the internal contents
(Maddox, 1982). The poor performance of neem formulation might be that neem does not
directly kill the larvae (Gill and Lewis, 1972) but impairs growth and development duetoits

‘ s periorni : { lation
-2 1988). The poot performance ofnecem formuls
it i Guzar and Mehrotra,
antifeedant action (
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may also be due tg jtg photodegradation by U-V radiation iy the

sunlight (Saxeng ef, al.,
980 and Stokes

and Redfen, | 982). Poor performance of neeyy

formulation (Neemgold)

was earlier reported by Singh ¢t. al. (1985), Girhepuije ¢/, «f. (1997)

and Sadawarte
and Sarode (1 997). Flowever, neem formulations were reported tobe e

flective against
M. vitrata (Cobbinah and Osei-Owusu, 1988; Jack

al and Oyediran, 1991; Durairaj
1998 and Emosairue and Ubana, 1998).

diflubenzuron and Halt (Btk) at seventh and tenth d

and Ganapathy,

The efficacy of

ay after spray application
remarkably improved over third d

ay after treatment indicating that they requires

period for their activity. As observed in the present study less efficacy
of Halt than DFB ag

certain lag

ainst M. vitrata is in conformity with the results of Karel and

Schoonhoven (1986) and Pawar and Gujal (1995). In case of endosulfan, the
present observation was in agreement with Sontakke and Mishra (1991) findings.
However, endosulfan was found effective against M. vitrata on blackgram (Nath
and Yein, 1996, Avinashkumar er. al., 1996), cowpea (Jaiswal and Patil, 1993)

and on lab lab (Ramasubramanian and Sundarababu, 1991).

5.4 EFFECT OF TREATMENTS ON POD DAMAGE

Among different treatments DDVP + chlorpyriphos (21.41%), DDVP + quinalphos
(21.93%) were on par and highly effective recording less than 25 per cent pod damage
(Table 12 & Fig. 9). Nath and Yein (1996) reported that chlorpyriphos one of the
combination of former treatment was highly effective in lowering the damage caused by
M. vitrata in blackgram . Spray application of quinalphos one of the combination of
latter treatment was most effective by recording only 6.2 per cent cumulative pod borer
damage compared to other treatments against pod borer complex of blackgram (Ganapathy
and Dourairaj, 2000). Ram Ujagir and Ujagir (1999) reported that spray application of
quinalphos (0.05%) was effective in reducing the pod borer damage and losses in grain

yields in pigeonpea.
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Treatments

DDVP 0.038% + chlorpyriphos 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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Fig. 9 Effect of treatments on pod damage
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The order of efficacy of other treatments that fol

lowed was acephate (20.03%),
thiodicarb (26.27%) and Nurelle D 505 (27.72%) with mean podd

amage ranging between
26 and 28 per cent

and they were on par with one another, however, the latter was on par

with Koranda. The moderate effectiveness of acephate against M. vitrata is in conformity

with the report of Ganapathy and Durairaj (2000) who reported that spray application of
acephate (0.075%) was moderately effective in reducing pod borer damage (77%) in
blackgram. The better performance of thiodicarb in reducing the pod damage is in conformity
with the reports of Bhadauria ¢f. a/. (1988) and Biradar ¢/, al. (1999) who reported that
thiodicarb spray gave 9.40 per cent pod damage in pigeonpea due to pod fly,
Melanagrontyza obtisa (Malloch) and two sprays of thiodicarb at 300 g ha” 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 of these treatments on reduction of larval population were

reported by many workers which was discussed earlier.

The treatments that registered more than 30 per cent pod damage were
endosulfan (30. 190/'0), diflubenzuron (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 observétions of Sontakke and Mishra (1991). In contrary to the present
observations Avinashkumar ef. al. (1996) reported that endosulfan (0.07%)

significantly reduced the damage due to M. vitrata on blackgram.

Among the eco-friendly chemicals diflubenzuron was found better in reducing
the pod damage by M. vitrata whichis in conformity with the results of Turkar et. al.
(1998). The efficiency of Halt in reducing the pod damage is in agreement with PaWér
and Gunjal (1995) who reported reduced pod damage due to 1epidopterous:c;rers in

iont seed damage
pigeonpea by the application of Halt. Neem formulation recorded more

is in line with the reports of
' the other treatmentsand 1S 1n
(48.06%) by M. vitrata compared to
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Girhepuje ef. o/ (1997) who observed the le

ast effectiveness of NSE 5 per cent was
found to be least effective ag

ainst pod borer complex of pigeonpea while Sadaw

arte and
Sarode (1997) reported that the application of NSE S per cent +

alf' dose of insecticide
recorded maximum lary

al reduction of armigera on redgram, where 4 the application

Of NSE alone was not effective against pod borer complex of pigeonpea.

5.5 EFFECT OF TREATMENTS ON YIELD

During the present investigation maximum pod yield (1086.08 kg ha") was obtained

with DDVP+chlorpyriphos and DDVP+quinalphos (1075 kg ha') (Table 13 & Fig. 10).

[However, Nath

the former was highly effective in lowering the damage caused by M. vitrata and obtained

increased yield in blackgram. Senapati et. al. (1992) reported that spray application of’
quinalphos one of the ingredients of the latter gave effective control of pod borer complex

in pigeonpea and gave higher yields (1502 kg ha™).

The ready mix formulations like Nurelle D 505 and Koranda also recorded good
yields (1052.75 kg ha' and 1044.42 kg ha'lrespectively) compared to the remaining
treatments. These findings are in agreements with the reports of Srinivasan ez. 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 + cypermethrin 50 g a.i. ha'. and Tambe er. al. (1997)
reported that ready mix formulation of cypermethrin + triazophos (6.25+437.5g. a. i. ha'l)
was superior to remaining treatments in reducing the infestation of pigeonpea pod borers and
also recorded highest yield (17.05 q ha'). Ram Ujagir and Ujagir (1999) reported that
fenvalerate (0.006%) one of the ingredient of Koranda was moderately effective and gave
better grain yield (2160 kg hat) in pigeonpea. Thiodicarb also recorded better 'yljildb
(103333 kg ha'l) which is in agreement with Yelshetty er. al. (1999) who reported highest

. in pi P g lerate yield
Y " wi i arb in pigeonpea. Acephate, gave moc
grain leld 0f5 74 q ha Wlth tthdlC 1T b in eonpe A

i -airaj (2000) who reported
' ichisi t with Ganapathy and Durairaj (2
(1016.66 kg ha ") which s in agreemen

and Yein (1996) reported the effectiveness of chlorpyriphos one ingredient of
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Treatments

DDVP 0.038% + chlorpyriphos 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 (Bt k) 0.2%

Neemgold 0.2%

Untreated control
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spray application of acephate was moderately effective in reducing pod borer damage in 102

blackgram and gave satisfactory yield (366.7 kg ha™).

The low yields obtained in endosulfan (994.42 kg ha"), diflubenzuron (986.08 kg
ha"), Halt (966.67 kg ha") and Neemgold (897.25 kg ha') may be attributable to their
poor efficacy in reducing the larval population of M. vitrata in blackgram. Pawar ef. al.
(1994) reported that among different conventional insecticides tested against H. armigera

on chickpea endosulfan was least effective and recorded lowest yield (680 kg ha).

The low yield obtained in neem formulation (897.25 kg ha') wasin agreement
with the report of Durairaj and Ganapathy (1998) who reported sprays of Neemolin
(567.5 kg ha'l) and Neemol (337.5 kg ha'l) registered comparatively Jower yields over

the best treatment, Lamda-cyhalothrin (963.5 kg ha') in pigeonpea.



CONCLUSIONS

(Geyer) on blackgram, the following conclusions

. . . .

are drawn,

M. vitraia laid eggs singly or in batches of 2-18 on the under surface of tender

leaves, flower buds, flowers and pods. The mean fecundity was 55.55 eggs with a

oviposition period of 4.25 days.

M. vitrata passes through five larval instars with mean larval period of 11.36 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 arranged sclerites

with a pair of conspicuous 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 11.60 mm in length and 2.86 mm in

breadth with a duration 0f9.07 days.

Sexual dimorphism in pupae is evident. In male pupa, the genital opening is situated
ventrally on the posterior margin of the IX segment close to the anal slit present on X
segment. Whereas in female pupa, the genital opening is situated ventrally on the

posterior margin of the VIll segment and is away from the anal slit.

Moths are medium in size, with brown fore wings dotted with a single black-eyed
white spot. Hind 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 of 24.27 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 and

feed on them. The pods are bored at the base of pedicel and bored hole is plugged

with frass and excreta.

103



Maximum incid '
el ; ;
1ce of M. vitrata was observed during the last week of January

coinciding with the maximum flowering and pod formation stage.

Multiple regression analysis between weather parameters and larval incidence revealed

that, all the weather variables together accounted for 71,7 per cent variation in |

population (R*= 0.717) which was signific

arval

ant. Minimum temperature and sunshine

hours were found to exert independent effect on variation in larval population.

Larval parasitoid Apanteles laragame (Veir.) and fungal pathogen Nomuraea rileyi

(Farlow) Samson were observed as natural enemies on M. vifrala 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!).

Nurelle D505 (chlorpyriphos 0.05% + cypermethrin 0.005%), Koranda (acephate
0.075% + fenvalerate 0.009%), thiodicarb (0.075%) and acephate (0.075
%) were moderately eftective while endosultan (0.07%), diflubenzuron (0.025%),

Halt (0.2%) and Neemgold (0.2%) were least eflective.
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SUMMARY

Studies “Bi
€S on "Bioecology and management of Maruca vitrate

(Geyer) on
blackgram” were conducted

at college farm and in the laboratory, Department of Entomoloyy,
Agricultural College, Bapatla during rahi 2000-2001

The biology was studied for two generations

atamean temperature of 29 + 20C

and relative humidity of 87 + 2 per cent. Premating and mating periods were 2.19 and

2.00 days respectively. Moth laid eggs singly or in batches of 2-18 on the under surface of

leaves, flower buds, flowers and pods, onan average 55.55 with an oviposition period of

4.25 days. Larvae passes through five instars in a period of 11.36 days. The first and
second instar larvae were creamy white with no distinct markings. From third instar onwards
its colour changed to brownish green with a pair of conspicuous dark spots on each segment.

Full grown larvae were creamy white to brownish green with a pair of conspicuous dark

brown spots on dorsal side of each segment and measured 16.10 mmx 2.43 mm in fength

and breadth respectively.

Mature larva spun silken thread in net fashion around it to transtorm 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
x2.59 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. In male pupa, genital opening is
situated ventrally on the posterior margin of the IX segment while in female, the genital

ning is situated ventrally on the posterior margin of the V111 segment.
ope ¢

Adults of M. vitrata are mediumin size, with brown fore wings dotted with a single
u - '
black d white spot while hind wings are semi-hyaline, white with a basal brownish
ack-eye
F les were bigger in size with a wing expanse 0f 24.27 mm and lived for 9.04
area. rema

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 m2. Larval incidence was recorded at three days interval
on 50 randomly selected plants commencing its initial infestation. The larval incidence
started in the 30" of December during vegetative stage and reached a peak during
last week of January coinciding with the maximum flowering and pod formation stage

of the crop and there after gradually declined by the first week of March.

Multiple regression analysis between weather parameters (minimum and
maximum temperatures, morning and evening RH and sunshine hours) and larval
incidence revealed that, all the weather variables together accounted for 71 7 per
cent variation in M. vitrata population (R¥=0.7 17) which was significant and only

minimum temperature and sunshine hours were found to exert indepéndent effect on

variation in larval population. Risein 1°C minimum temperature and one hour sunshine

is expected to bring down the larval population by 13.04 and 5.95 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 tl-le folds and
also bore into pods and fed on developing seeds. One Jarval parasitoid, Apanteles
taragamae (Veir.) and one fungal pathogen, Nomuraea rileyi (Farlow) Samson

were recorded on larvae of M. vitraia.

An experiment with Randomized Block Design was conducted to test the
fficacy of eleven treatments including untreated check replicated thrice. Insecticides
effi
M -~ . . . - R , k
ied twi terval at the rate of o.g lit. plot ' with knapsac
lied twice at 10 days In
were app | y
¢ and larval counts were taken one day before, third, seventh and 10 day
spraye
fter sprayings rom ten tagged plants form each plot of 12m?, Observations on total
arter ¢ g

: i d results are
' e recorded at the ime of harvest an

ed pods and yield wer
pods, damag

ag tollows.
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At three days after tre

atment DDVP -+ chlorpyriphos and DDVP + quinalphos

Wwere most effective against A/, vilrata and registered 84 67 per centand 82.96 per

cent mean reduction of larva] population respectively over untre

conventional insecticides showed more effic

acy than eco-friendly biorational
Insecticides.

At seven days after treatment also DDVP + chlorpyriphos (61 .49%) and

DDVP + 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 efticacy of conventional

insecticides was reduced considerably.

The overall cumulative efficacy of the three observations made at'three, seven
and ten days after two sprays revealed that DDVP + chlorpyriphos and DDV P+
quinalphos were significantly superior over the rest of the treatments with 62.52 per
cent and 60.99 per cent mean reduction of larval population over untreated control.
The next best were Nurelle D 505 [chlorpyriphos 0.05% + cypermethrin 0.005%]
(55.38%), Koranda [acephate 0.075% + tenvalerate 0.009%] (52.36%), acephate
(52.13%), thiodicarb (52.1 1%) which showed moderate eflicacy and reduced more
than 52 per cent of larval population. Endosulfan (40.32%), diflubenzuron (38.96%)
and Halt (36.39%) were less effective and recorded more than 36 per cent larval

0 : sast effeclive.
eduction. Among treatments Neemgold (27.50%) was the least
r .

ated control. The *
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D ) :
DVP + chlorpyriphos and bDVP + quinalphos registercd lowest pod

damage of 21.41 per cent and 21.93 per cent respectively. Acephate (26.03%),

thiodicarb (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 respectively). Remaining treatments registered moderate yields.
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