'BIOCONTROL OF PES'I‘S OF

VEGETABLE COWPEA

(Uigra angisicufata sub sp. ggsqmpedal:s
(L.) Verdt_:ourl_:.).;; .

1] 207

P |
BINDU; 5.8 '

THESIS
SUBMI'ITED IN- PARTIAL FULFILMENT OF THE . REQUIREMENT
: FOR THE DEGREE:

MASTER OF SCIENCE IN AGRICULTURE
, FACULTY OF AGRICULTURE
~ KERALA AGRICULTURAL UNI VERSITY

. DEPARTMENT OF AGRICULTURAL ENTOMOLOGY
; COLLEGE OF AGRICULTURE
~ VELLAYANI
THIRUVANANTHAPURAM

1997



¢¢¢¢¢¢



DECLARATION

J heveby declaze that this thesis entitled “BBlocontrol of
pests  of vegetable cowpea Tigna angaicalara sub  sp.
sesguipedalis (L.) Verdcourt” is .a bonafide tecord of research
work done 611. me duting the course of weseatch and that the thesis has
not previously formed the basis for the award of any degree, diploma,
associateship, fellowship or other similar title, of any other

unlvetsitq -1 4 societl,.

Vellayani, BINDU.S.S.
11.12- 1997.



CERTIFICATE

Certified that this thesis entitled “TBiocontrol of pests
of vegetable cowpea Tigna angaicalara sub sp. sesguipedalis
(L.) Qerdcourt” is a record of research wotk done independently by
- Miss. BRINDY.S.8 under my guidance and Supervision and that
it has not previously fowmed the basis for the award of any degree,

fellowship or aesociateship to her.

LodO-

Dr. (Mrs.). K.SUDHARMA,
(Chairman, Advisory Committee)
Department of Agricuitural Entomology
College of Agriculture, Pilicode.

Vellayani,
12-12-1997.



APPROVED BY

CHAIRMAN

Dr. K. SUDHARMA M@
a%

98!
MEMBERS
Dr. A. VISALAKSHI ‘)/mc_,ﬂ_,‘,lu\_l
Shri. P. REGHUNATH w
Dr. (Mrs). P. SARASWATHY /w
Vet

» 0% 01|98
EXTERNAL EXAMINER



ACKNOWLEDGEMENT

“SU men like to think they can do iz d{o};e, but a veal man Anows

theve s no sabstitare for suppott, encoutagement ot ceen.”

Lim Atlen

J  take this oppottunity to recosnixe rhe answerving And unceasing
guidance and efficient supervision of De. K. Swudhatma, Assistant
Deofessor [(Selection Frade), Deparement of HAgricaltaral Enrvomology,
Collese of Asticaluze, Dilicode, with whick rthis thesis work has

marerialized.

I express my deep sense of graricude to Dr. A Uisalakshi, Drofessor
and Head, Deparement of Aeticalzutal  Entomology, Collesze of
. Agricaltuare, Dellayani for providing me every facilities and for her healthy

CeLLLCESINS.

I am very much indebred to Shi. . Reghunath, Drofessor,
Depactment of Agvicaltaral SEntomology, Collese of Hsvicalrate,
Dellayani, fov his kind guidance and active sappore rendeved to me duting

this work.

I pay my heastfelt thanks to Dr. D. Saraswathy, Drofessor and
Head, Deparement of Ageicaltural Statistics, College of HAsricalrure,
Dellayani for her invaluable gruidance for doing the statiseical parr of the

zhesis mwork.

I wish to extent my gearefulness to De. C. Gokulapalan and Dr.
D. Sivaprasad, Jssociate Drofessors, Department of Dlant Darkolosy,
for the help vendeved By them in taking phorographs.



I sincetely acknowledge the staff, Biocontrol laboratory, AC & RJI,
adurai (CNAZL), for the training and the nucleas calture provided for

initiating my rhesis work.

Ay thanks has to be extended to Shei. Ajith Kumaz, Junior
Computer Drogrammer, for his genevous and timely help in the staristical

analysis of dara.

T also thank the landable pedagosues and anagogues of this department
for their esteemed help dazing the couvse work. I take it a pleasare to thank
all my friends and colleasues for their hely and co-operation duzing the course

work.

It ie my duty ro express my thanks to HAr. Chandeakumar fov his
kind co-operation rendered to me during the typing of the thesis. I also thank

ARDRA computers for helping me in getting the sraphs deawn.
7 Tl b4 5 ThE GIap.

I am thankfel to the Kerala seicaltazal University for amarding the
A.A. Z{ fellowship.

bove all, I sabmit my sincere pranams and respectful tegards to
Achan, Amma, Anikoutian and Beena for all their blessings and support

Fiven Lo me, enabling me to do this work successgelly.

BINDU, S.S



CONTENTS

Page No.
INTRODUCTION = reiiierrrncansonccnnann. 1-3
REVIEW OF LITERATURE = .....cccienneee vesstrenans 4-20
'MATERIALS AND METHODS  .cicciccceneneenes 24-30
RESULTS treevessierssesseesnnenens 21-G5
DISCUSSION = iiiieiiiniesnscsannes GG-98
SUMMARY e, . 79- 84
REFERENCES = ciriiiiiiiiicnissas. f - xxv

APPENDIX = cennsinseesenienees

ABSTRACT = rrriiciciisiscesaseraenss



LIST OF TABLES

Table
No.

Title

Page
No.

10

Important pests associated with vegetable cowpea in
Thiruvananthapuram District

Mean number of pests in the insecticide sprayed
vegetable cowpea in farmers’ fields during kharif and
rabi, 1996.

Natural enemies associated with pests of vegetable
cowpea in Thiruvananthapuram district

Mean number of natural enemies in the insecticide
sprayed plots in farmers’ fields at different intervals
after sowing.

Mean number of pests in the unsprayed vegetable
cowpea raised in Instructional Farm, Vellayani, during
kharif and rabi, 1996.

Mean number of natural enemies in the unsprayed plots
in the Instructional Farm, Vellayani at different
intervals after sowing.

Comparison between the population of pests and
natural enemies in insecticide sprayed vegetable
cowpea in farmers’ fields and unsprayed plots in the
Instructional Farm, Vellayani, during kharif and rabi,
1996.

Mean number of aphids per five centimeter shoot
length on vegetable cowpea treated with C. carnea,
neem oil, tobacco detoction and malathion at different
intervals after sowing.

Mean number of pod bugs per 5 sweep 'nets on
vegetable cowpea treated with C.carnea, neem oil,
tobacco decoction and malathion at different intervais
after sowing .

Mean number of pods damaged by pod borers on
vegetable cowpea treated with C.carmea, neem oil,
tobacco decoction and malathion at different intervals
after sowin.g' and yield per plot on number and weight
basis.

22

33

37

39

43

46

49

52

55

59




Table
No.

Title

Page
No.

11

12

13

Mean number of predatory coccinellids (Menochilus
sexmaculatus) per 5 sweep nets on vegetable cowpea
treated with C.carnea, neem oil, tobacco decoction and
malathion at different intervals after sowing.

Mean number of Charops sp. per 5 sweep nets from

vegetable cowpea treated with C.carnea, neem oil,
tobacco decoction and malathion at different intervals
after sowing.

Mean number of syrphid (Xanthogramma scutellarae)
per 5 sweep nets from vegetable cowpea treated with
C.carnea, neem oil, tobacco decoction and malathion
at different intervals after sowing.

G

G3

G4




LIST OF FIGURES

Figure Title Between
No pages

i Mean number of parasites during kharif season 50¢51
2 Mean number of predators during kharif season 5045
3 Mean number of parasites during rabi season 50454
4 Mean number of predators during rabi season 50451
5 Number and weight of ds h ted fi

umber and weight of cowpea pods harvested from G44G5

plots treated with (7. carnea, neem oil, tobacco

decoction and malathion




LIST OF PLATES

Plate Title Between
No. pages
I Chrysoperia carnea- egg and larvae 26827

1 C. carnea- pupa and adult 27 & 2%

111 Parasites of Heliothis armigera and Sundapteryx bigutula 37433

bigutula
IV~ Parasites associated with Aphis craccivora 37+38
A Unidentified hymenopteran parasite of H. armigera B7 438
VI  Predator of A. craccivora, M. sexmaculatus 37458
VII  Scymnus sp (larvae) in aphid colonies i 27283
VIII  Xanthogramma scutellarae . 2738

IX Salius sp 37438




INTRODUCTION




i. INTRODUCTION

Vegetable cowpea Vigna unguiculata  sub sSPp.
sesquipedalis (L.) Verdcourt) has great demand in Kerala due to
its high dietary value and is cultivated throughout the year as
pure crop in rice fallows and in garden lands. Insect pests
viz. pea aphids and pod borers are the major constrainta in the
productivity of +this crop. To tackle these pests, farmers
often - resort to fregquent and massive applications of
insecticides even in +the pod bearing stage which often
culminates in high pesticide residues in the harvested pods
which are immediately consumed in domestic markets or exported
to gulf countries (Mathew et al,., 1985) Unless & sound
alternative +to the ecologically disruptive pesticides is made
available +to the growers, a way out of the present situations

can never be thought of.

It 1is now nuniversally recognized that the most.
effective and acceptable pest management strategies from the
point of preservation of enviromment has biological control as
the pivotal concern. Success in applied biological control is
often dependent on a thorough understanding of the organisms
involved, both injurious and beneficial and thelr intricate
interactions. Basiec studies on systematies, biology and

ecology of pests and their natural enemies are therefore an



integral part of the fleld of biological control (De Bach,
1964). The control that can be exerted over pests by their
natural enemies need to be harnessed and used to its maximum
potential in any insect pest  management pProgramme.
Inevitably +the first step in any investigation on the role of

natural enemy 1in pest control involves a field survey to
determine +the species present and how their numbers vary in

relation to those of the insect pests.

Augmentative releases can offer practical
alternatives to pesticides in situations where crops are of
high value, natural enemies are readily available at
competitive prices and guildelines on relative methods, rates

and timings are avallable.

The versatile and voraceous green lace wing,
Chrysoperla carnea Stephens is being used in pesat management
programmes 1in cotton, sunflower, ground nut and fruit crops
through augmentatlve releases. The effectiveness of C. carnea
in controlling aphids, whiteflies, thrips and mites have been
demonstrated (Krishnamoorthy and Mani, 18889; Kalyanasundaramnm,

E%%é). The additive advantage of C. carnea is that they are
tolerant +to pesticides (Pree e¢ al., 1989). Commercial

insectaries of €. carnea are also now avallable in different

parta of Tamil Nadu and Karnataka.



Bioccontrol often must be combined with several
tactics if economical and effective control is to be achieved
While doing so priority is to be given to biocontrel and
other tactics considered in terms of their impact on biocagents

and their efficiency.

Though parasitoﬁaand predators have been 1identified
f¥om the oowpea eacsystems in Kevala and eddlogloal studies of
some of them have been carried out (Bitaraman, 1066; Reji Rani,
1995) their significance 1in +the dynamics of cowpea pest
population have not been fully established. The status of

biclogical control of cowpea pests yet remains low.

Keeping the above facts in mind, the present project
entitled *Biocontrol of pests of vegetable cowpea Vigna
unguiculata sub sp. sesquipedalis (L.) Verdcourt was taken up

with the following objectives.

(1) To determine the population of insect pests and thelr
natural enemies in the insecticide sprayed and unsprayed

ecosystens iﬂ vegetable cowpea

(2) To assess the sulitabllity of utilizing €. carrnea in

rest management programmes in vegetable cowpea and

(3) To study the role of botanicals, neem o0il emulsion
and tobacco decoction and the insecticide malathion
individually and in combination with €., carrea in the

management of pests of veget-le cowpesa.
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REVIEW OF LITERATURE

The vegetable cowpea Vigna unguiculata sub sp.
sesquipedalis 1is prone to aitack by an array of insect ﬁests.
The 1literature on pests of cowpea, their natural eneﬁies and
control measures and the role of the bioagent Chrysoperla
carnea Stephens in the management of pests is briefly reviewed

below.
‘2.1 Pests of cowpea and the damage caused by them
2.1.1 Pea aphid

Mathew et al. (1971) reported that the pea aphid
Aphiz craccivora Koch. is a serious pest of cowpea in Kerala
during dry periods, Gupta and Singh (1881) astated +that
A, craccivera is a widespread pest of cowpea in India and it
caused significant damage by feeding on stems, terminal shoots,
retioles of seedlings, pods aﬁd flowers. They furthér
emphasised +that the aphids in the tropical regions are more
important as agents in the transmission of viral diseaées of
cowpea -than ag direct feeders. Dhuri and SinghA (1983) and
Attin et al, (1986) observed A. ¢raccivora as the most damaging
species 1in cowpea from mid May to gnd of September in .India.
This aphid was reported as one of the most important pests of
cowpaa by many other scientists also (Chhabra et al., 1883;
Ngugi et al. 1956; Suh, 1985; Sudharma et al., 1987 and Garhwal
et al., 1994).



Koshy et al. (1987) reported an yield loss of 13.34
to 33.89 percentage by the aphids in cowpea. Brikanth and
Lakkundi (1988) found that the rate of reproduction of cowpsa
aphid A. craccivera was more 'in cowpea than in any other pulse

crop.
2.1.2 Pod borers

The spotted pod borer #faruca testulalis (QGeyer) was
reported as one of the serious pests of cowpea. (Taylor, 1978;
Singh and Van Emden, 1979; Dabrowskl et al., 1883; Dhuri and
Singh, 1983; Ezeuch and Taylor, 1884; Jackal and Daoust, 1886;
Ngugi et al., 1985; Samalo and Pathaik, 1986 and Suh 1886).
Karel (1985) reported +that M. testulalis larvae were more
abundant and injurious to cowpea crop than any other borers and
the pod damage caused by them averaged between 13 and 31 per
cent; the aeed damage averaged to 16 per cent and a total
vield loss of 33 to 63 per cent. According to Singh and Allen
(1980) and Jackai and Daoust (1986), the yield loss due +to
H. testulalis ranged from 30 to 50 per cent. Koshy et al,
(1887) reported a loss of 33 to 42 per cent in pods due to the
attack of #. testulalis. According to Singh and Jackai (1888)
this pest is a major limitation to the successful ocultivation
of cowpea in many countries. Wijayagunasekara and Ranasinghe
(1992) and Jaiswal and Patil (1983) reported #, testulalis as
the most abundant species in cowpea crop. Dreyer et al. (1994)
observed that 80 per cent of the cowpea plants were attacked by

this pest.



Helicoverpa armigera (Hubner) wes  reported &as an

eatablished, serious pest of cowpsa throughout India (Reed
et al.

——

" et al., 1979; Chhabra et al.,, 1883; Ngugli, 19685; Mensah, 1988;

Kashyap et al., 1990).
2.1.3 Pod bhugs

The pod sucking bugs pose serious problem in cowpea
and the corelds, Clavigralla tomentosicellis and Riptortus
dentipes are the most important species (Mensah, 1988; Ofuya,
1989). Khamala (1878) found that the nymphs and adults of pod
bugs attacked young tender pods and shrivelled them. According
to Jackal and Daoust (1986), +two or more pairs of
C. tomentosicellis adults per ten plants caused economic yield
reduction. Chiang and Jackai (1988) observed +that several
specles of pod sucking bugs in the families of Coreidae,
Alydidae and Pentatomidae infested cowpea and caused great
economic loss. Among them the most widespread sand damaging
species were the coreids, C. tomentosicollis and Riptortus spp.
Ngugi et al. (1985) found C. gibbosa as one of the major pests
of cowpea, Suh et al. (1986) reported that €. tomenteosicollis
formed about 98 per cent of the pod sucking bugs found on
cowpea. Mensah,. 1988 identified a number of coreid and
rentatomid bugs as the destructive post flowering pests of
cowpea. According to Ofuya (1889), a hemipterous bug complex
consisting of C, gibbosa, C. tomentosicollis and Riptortus

spp. caused 30 per cent yield reduction in cowpea crop.



2.1.4 Leaf miner

Singh and Merrett (1980) reported that the leaf miner
Liriomyza trifolii (Burgessi caused almost near collapse of
cowpea crops., L. trifelii was identified as a devastating pest
of .cowpea (Parrella, 1987; Jones et al. 1887; Salamero et al.,
1987 and Heinz et al., 1988). Price and Dunatar (1883) found
that 50 per cent of the cowpea leaves were mined by a

L. trifolii..
2.1.5 Thrips

The flower thrips Hegalurothrips sjostedti - caused
an yield loss upto tent per cent in tropical countries (Gupta
and Singh, 1981). They also reported another foliage thrips
M. distalis in India. This pest has hbeen reported as one of
the important flowering stage pests of cowpea (Ngugi et al,,

;985; Suh, 1966; Mensah, 19688; Ofuya, 1989).
2.2 Natural enemies

2.2.1 Predators

2.2.1.1 Coccinellids

The coccinellid, ChTilomenes sexmaculatus (Fabr.) was
recorded as a predator of the aphid A. c¢reacciveora. (Lefroy,
1909; Bagas and Trahan, 1948). Other coccinellid predators

reported in the ‘aphid colony were Scymnus xerampelinus Muls,



(Lefroy, 1909), S. quadrillum (F.), Brumus scutularis F.,
Adonia variegata Goze., S. nubilus Muls. and S. gracilis
Motsch. (Kapur, 1942). The presence of Chilocorus nigritus,
Fabr. in the aphid colony was reported by Khan and Hussain
(1965). Micraspis discolour ¥. (Agarwala et al., 1988) and
Brumus and Coccinella sp. (Falerio et al., 1990) were the other

aphid predators reported.

Saharia (1980) reported that Menochilus sexmaculatus
was the most abundant and persistant predator of A. craccivora
because of its short life cycle, larger population and fairly
high feeding potential. The occurrence of €. rependa, Harmonia
dinudata and S§. bisellata in aphid colonies was also reported

by him.

Agarwala and Gosh (1988) reported the 6ccurrence of
30 species of aphidophagous coccinellids in India and this
includes Brumoides scuturalis, €. nigritus, C. septumpunctata,
C. transversalis, H. octomaculata, M. sSexmaculatus,
Pseudoaspidimerus circumflexus, S§. pyrocheilus, S. quadrillum

and Spitocaria bisellata.

Parasuraman (1989) found eight species of
coccinellids feeding on A. craccivora in pulses of which
M. sexmaculatus and Scymnus sp. were dominant constituting 43
per cent and 25 per cent of the total predatory population
respectively. Masum and Sardar (1994) conducted field studies

on the effect of aphidophagous predator M. sexmaculatus. They



observed that ten predator larvae consumed on an average 38-40
bean aphids per week. Among a total of 450 to 500 aphids per
plant, 96 to 100 per cent control was effected in three weeks.
The feeding rate of the adult predatory coccinellid was higher

than that of the larvae.

Ofuya (1995a) observed that the population of
A. craccivora can be considerably reduced by the action of the

coccinellid predator Cheilomenes lunata (F.),.
2.2.1.2 Syrphids

Xanthogramma scutellare Fb. was the most important
syrphid predator in Kerala (Sita Raman, 1966). He also
observed peak population of these flies during November and

March-April.
2.2.1.3 Other predators

Patel and Yadav (1992) from their experiment reported
that H. armigera was attacked by a predatory mirid Nesidiocoris

tenuis.

Dicyphus tamaninii preyed on the larvae of the

agromyzid L. trifolii (Salamero et al., 1987).
2.2.2 Parasitoids_

Pandey and Rajendrasingh (1984) and Srivastava and

Singh (1988) reported that the braconid Trioxys indicus was



an important parasitoid of A. craccivora. Attia et al. (1986)
recorded the parasitism by this species of braconid on aphids
and reported that the peak parasitism of 10 per cent occurred
in June and July. Marulle (1985) reported parasitisation of
aphids by Lysiphlebus fabarum and L. testaceipes (Stray et al.,
1987). The braconid 7T. indicus was introduced into Australia

from India to control A. craccivora {Sandow, 1986).

Singh et al. (1987) observed that the parasitoids
preferred the third instar nymphs of the aphids. According to
Li and Wen (1988), the braconid Aphidius avenae parasitized
more than eighty individual aphids. Selim et al. (1987)
reported A. colemani and L. fabarum as important parasitoids in
the aphid colonies. Yumruktepe and Uygun (1994) reported eight-
species of braconids and two species of Lygaeids from aphid
colony. Kamel et al. (1994) observed that the aphids were
parasitized by L. confusus, A. metricariae, Praon volucre and

T. angelicae.

L.evel of parasitisation of M. testulalis larvae in
cowpea was studied by Don and Pedro (1983). They found that
the most commonest parasitoides were Phanerotoma sp. and
Braunisia sp. and their mean level of parasitism Was'5.7 to 6.8

per ceht.

Lateef and Reddy (1984) in their studies on the
parasitoids of M. ‘testulalis in ICRISAT observed a maximum of

13.8 per cent parasitism of M. testulalis by the braconid



P, hendecasiella. Barrion et al, (1887) in their study on the
natural enemies of +the bean podborer #, testulalis in +the
Philippines recorded the parasitisétion of #. testulalis by a

braconid Cremnops sp.

Okeyo et al, (1981) revealed the presence of atleast
seven parasitoids attacking #. testualis on cowpea crop. A
pupal endoparasitoid Antrocephalus sp. was the most
predominant. Parasitoids contributed to 40.65 per cent of the
general mortality. Observed parasitism only contributed 3.25

to 3.8 per cent during their experimentation.

Divakar and Pawar (1982) reported ichneumonids,
Campolatis chloridae, Eriborus =sp,, Xanthopimpla punctata;
braconids Bracon hebetor, B. greeni, Apanteles gap; bethylid,
Parasiercla sp.; a trichogrammatid, Trichogramma chilonts and
the tachinids Eucarcelia illota, Palexorista laxa and
Goniophthalmus halli as parasitolds of #H. arwmigera. Fang et
al, (1984) observed parasitism of H. armigera by  the
ichneumonid ¢, chloridae and braconid Hicroplitis sp, About
16 to 47.9 per cent mortality of the first instar larvae of
H., armigera was effected by these parasitoids. Hanumanna
et al. (1884) observed that the parasitiam by Trichogramma on
H. armigera ranged from 88.48 to 88.48 per cent. Ragadhamaiah
et al. (1884) found out that one day old larvae of H. armigera
were parasitized by the egg-larval parasite Chelonus blackburni

{Cameron). In USA and Australias, Nordluﬁd and Lewis (1985)



achieved control against H. araigera through imported

solitary larval parasitoids, #. demolitor,

Pawar et al. (1985) observed hymenopterous parasites
C. chloridae, Enicospilus sp., Eriborus argenteopilosus and
Microchelonus curvimaculatus and tachinids Carcelia illota,
G. halli, Sturmiopsis inferans and Palexorista soplennis
parasitising on #. armigera. The extent of parasitization of
H. armigera was 26-30 per cent by the ichneumonids C. chloridae
and 15-20 per cent by the tachinid Peribaea sp. (Tripathi and
Sharma, 1985). Melerrose and Araiyo (1886) noted that the
average parasitism by 7. rhenana and Telenomnus gp was 80.4 per
cent. Sivaprakasam et al. (1986) identified the larval
parasites, €. illeta (Curren), C, chloridae (Uchida) and
G, halli (Mensil) as parasites of H. araigera,. The mean
percentage of parasitisation range was 3.3 by €. illota, 3.7
per cent by C. chloridae and 2.4 per cent by 6. halli, The
natural enemy complex of #. armipera consistas of Brachyneria
wittelf (Betmitz), Veria ruralis (Fallen), Charops bicolor
(Szepligets), C, chlorida¢ (Uchida) (Joginder et al., 1880).
Egas of H. armigera were parasitized by Trichogramma.
Yazlovestkil et al. (1892) reported B. hebetor as an important
ectoparasitoid of H, armigera. Goven &and Efil (1994)
identified - b1 species of parasitoidas from #, armigera.
They reported a larval mortality of 25 to 48 per cent and a
pupal mortality of 27 per cent by the parasitoids. Noori (1984)



recorded a parasitism of 24 per cent in mid June and 95 per
cent in early June by B. hebetor on H. armigera. Richter and
Zhumanov (1994) observed a tachinid parasite Goniophthalmus
attacking H. armigera. According to Dover et al. (1995),
Microplitis demolitor was a braconid wasp which parasitized the

larval stages of H. armigera.

Neuenschwander et al. (1987) observed the presence of
five indigenous eulophids, larval parasitoids and five other
rare parasitoids, frequently parasitizing over 90 per cent or
the leaf miner L. trifolii. They were Hemiptarsensus
semialbielava (Girault), two Chrysonotomyia spp., Opius
dissitus and Dialuropsis callichrona. Diglyphus intermedius
was a good control agent against L. trifelii (Jones et al.,
1986). L. trifolii was frequently attacked by the parasitoids
D. begini and the population was kept well below the economic

damage (Nucifora and Calabretta, 1986; Heinz et al., 1988).
2.3 Control of cowpea pests
2.3.1 Insecticides

Rajasekaran and Sundara Babu (1984) revealed that
endosulfan 0.07 per cent and monocrotophos 0.04 per cent
applied at the rate of 500 litres spray fluid per hectare gave
the maximum protection against pod borers and pod fly. He also
assessed the efficacy of certain insecticides against

A. craccivora on cowpea. He observed that methyl demeton 0.025



per cent spray was the most effective treatment followed by
0.04 per cent monocrotophos. Endosulfan at 0.07 per cent was
the safest insectictide for the coccinellid pradator

M, sexmaculaturs followed by 0.04 per cent monocrotophos.

In 1984, Saxena et al, reported that when plots were
treated with malathion and endosulfan against #, testulalis,
the insecticide treated plots yielded 30 to 50 per cent higher

+han that of the untreated plot.

Ke et al. (1985) studied the efficacy of organo-
chlorine insecticides against the legume pod borer. They found
that two or three weekly sprays of Dichlorvos gave effective

control of the pest.

Mote and Kadam (1985) reported that malathion 0.0b
rer cent endosulfan 0.05 per cent and diazinon 0.05 per cent
were effective in controlling H. armigera. Larval counts of
¥, testulalis on flowers and pods were alsoc lower in plots

A)

treated with insecticides.

Jackal and Singh (1986) tested 20 insecticides
against pests of cowpea. The effect of almost all +the
insecticides were on par in contreolling the pest; ylelds weoere

increased 5 to 8 fold in the insecticide treated plots.

Sudharma et al. (1987) reported that malathion 0.05b
per cent applied on need basis was the best treatment among the

various insecticides for the control of cowpea aphids.



Bhat et al. (198B) recorded that the pest incidence
was lowest and the grain yield highest in cowpea plots +treated
with monocrotophos at 250 ml per hectare. Chauhan et al. (1988)
observed that monocrotophos 0.04 per cent and malathion 0.05
per cent were effective against A. cracecivora attacking cowpea
Ccrop. They recommended that malathion 0.05 per cent appli-

cation should be repeated at 7 days intervals.

Dino (1888) conducted experiments to study the appli-
cation +timings. for the control of insect pests of cowpes.
Deltamethrin at 12.5 g ai per hectare and cypermethrin at 50 g
ali per .hectare were the insecticides wused. For both +the
insecticides, the yield loss increased as the inferval between

the last sprays increased.

According to Kashyap et al. (1990), malathion and
monocrotophos were the least toxic compounds, when spraved

against the neonate larvae of H, armigera.

According to El1-Ghar et al, (1894) three days after the
application of malathion, +the population of A. craccivora

reduced considerably.

Garhwal et al. (1994) reported that methyl demeton
0.02 per cent was found to be the most effective insecticide in

controlling the cowpea aphid, A. craccivera.



2.3.2 Botanicals
2.3.2.1 NReenm

Saxena et al, (1980) revealed that neem oil deterred

the egg-laying by homopterans.

Ho and Kibuka (1983) reported that neem oil at 10
per cent concentrations gave better protection at early
vegetative growth stages than neem cake or urea 5 per cent Neem
cll was found to be 1less toxic to +the predatory mirid

Cyrtorrhinus lividipennis,

Krishnaiah and Kalode (1884) reported that 5 per cent
neem oll spray had low acute and persistant <toxicity against
hoppers, and relatively higher population of a predacious mirid
was observed in plots treated with neem oil as compared to other
pesticides. OCne per cent pure kernel suspension was very
effective in reducing the weight gain by Spoedoptera litura (Rao

and Srivastava, 1984).

Babu and Rajasekharan (1884) reported that neem oil 3
or b per cent permitted the lowest damage rate against the pod

borer H. armigera.

Systemic effect of neem seed extract by seed drenching
was demonstrated by Larew et al. (1985) against the leaf miner

L., trifolii,



Kumar and Sangappa (1984) reported that 5§ per cent
spray of neem o1l reduced the mean percentage of the pods
damaged by H. armigera to 3.10 per cent as compared to 7.45 per

cent in control plot.

One. per cent emulsion of neem oil spray killed all
the aphids (A. cracciveora, A, gossypifi and H. persicae) in 1-2
h - but showed phytotoxicity. 0.1 per cent and 0.2 per cent
took 24 h - - and 48 h respectively to achieve +the same.
results. 0.2 per cent emulsion showed no build up of aphids-on
the plants -for three weeks. The Jlarvae and adults of
predacious coccineliids and the larvae of syrphids were

unaffected by any of the treatments (Srivastava and Parmar,18856).

Verma and Singh (1985) suggested that neem seed oil
0.1 per cent was an effective antifeedant. According to Koul
(1987) neem o0il emulsion exhibited feeding deterrency and
growth inhibition in early third instar larvae of §. Ilitura,
Fifty per cent spray of neem oil effectively controlled the

vector and disease by green leaf hopper (Saxena, 18966}.

Bhat et al, (1988) reported that neem seed extract at
- 2b kg per hectare increased the yield and reduced the pod borer
incidence in cowpea to 42.34 per cent Cobbinah and Osei-Owusu
(1988) suggested that the defatted neem cake applied as a dust
not only decreased the incidence of the pyralid M. testulalis

but also significantly increased the pod yield.



Thakur et al., 1988 reported that b per cent neem
seed kernel extract sapray can be used as an effective
insecticide since it is cheaper and safer to beneficial insects
in comparison to highly toxic synthetic insecticides. Kareém
et al. (1988) studied the efficacy of 3 per cent neem seed
kernel extract on Etiella =zinckinella, &, testulali=s gnd
H, armigera. Cost benefit ratio was greater for neem seed

kernel extract.

Schmutterer (1980) reported +that oviposition by
several species of lepidopterocus insects and egg hatchability

decreased on neem treated plants or substrates.

Singh and Singh (1993) found +that application of
0.5 per cent neem oil resulted in 85 per cent mortality of
cowpea pod bug, 0.02 per cent emulsified concentrate resulted
in 100 per cent mortality 48 hours after exposure and 0.5 per
cent as the most effective repellent. Neem seed extracts and
neem oils were reported to be oviposition deterrents to noctuid

moths, H. armigera and &. Iritura (Naumann and Isman, 1995).
_2.3.2.2 Tobacco decoction

Koshy et a.. (1987) reported that the predominant
alkaloid found in +tobacco decoction 1s effective against

sucking pests like aphids, white flies, scales, thrips etc.



According +to Chari et al., 1990, +tobacco deccction
reduced the incidence of H. armigera, 8, litura, M, persicae and

B. tabaci,

2.3.3 Role of the green lace wing C. carnea, in the management

of pesats

Patel et al. (1976) reported C. carnea as a predator
of aphids. Manjunath et al, (1976) observed the feeding of
egegs and larvae of H, armigera by €. carnea. The sugarcane
whitefly Aleurlobus barodensis (Maskell) and Pectinophora
gé@ipiel!a (Saund) were preyed upon by C. carnea (Inayatullah,

1984; Henneberry and Claytor, 1985).

According +to Adashkerich (1887) +the aphid lion
(C. carrnea) was potentially the most promising natural enemy
for release against the sucking pests of cotton and other
crops. Krishnamoorthy and Manl (1988) recorded the predatory
potential of €. carrnrea and suggested that +they can be
effectively used against mealy bugs. Ushchecov (1989) studied
the effectiveness of €. carrea for contrel of aphid irn cotton.
According to him the eggs and larvae are used for initial
colonization and the predator can be released at mnytime of
the year or any stage of growth of the plants and is active 1in

a wide range of temperatures.



Heinz et al. (1988) demonstrated that aphids of green
house marigold were kept controlled by regular release of the
predator C. carrnea. ©Stark and Hopper (1988) explained that the
field releases of C., carnea to control H. armigera w not

affected by the parasitism by #, croceipes,

Hagley (1989) released C, carnea ® 335000 eggs/ha to
control +the apple aphid, and greatly reduced +the number of

apterous adults and nymphs of A. pomi .,

The effectiveness of €, carnea as a predator on
cotton aphid A, g¢gossypii was studied by Yuksel and Gocmen
(1992). According to them prey consumption by the first instar
larvae was 53.6, second instar larvae 174.4 and 424.4 by +the
third instar larvae. Balasubramanl and Swamiappan (1984) found
that during the course of development each €. carrea larvae
consumed an average of 662.53 eges of #H. armigera 419.8.
A. gussypii, 329.10 pupae of B. takaci and 288.45 nymphs of
A. biguttula, 1In all cases, the third instar larvae consumed
the major portion of the total number and it ranged from 60-80

per cent.



MATERIALS AND METHODS




3. MATERIALS AND METHODS

3.1 Assessment of the incidence of major pesta and natural

enemies associated with pestas of vegetable cowpea.

3.1.1 Monitoring of pests and natural enemies in insecticide

sprayed vegetable cowpea in farmers’ fields.

A detailed monitoring on the incidence of major pests
and natural enemies assoclated with vegetable cowpea in
Thiruvananthapuram district was done during kharif (June to
August) and ‘Yabl (October to December) 1996. Two locations
viz. Palappur and Kalliyoor were selected for the study as the
farmers in these locales were reported to use pesticides
heavily for controlling the pests (Mathew et al., 1885b). From
these two locations, eight progressive farmers were selected
whose plots were more or less maintained under uniform
management  practices. Each plot size was  approximately

400 sq.m.

Observations on the incidence of pests and natural
enemies were recorded from all the eight plots selected, at
weekly intervals. Ten observational plants were selected at
random from each plot leaving two border rows. Obsorvations

were taken during early hours of the day.



3.1.1.1 Pea aphtd

The number of pea aphids (Aphis craccivora (Koch,)
present in five centimeter shoot length from the tender growing

points of each observational plant were recorded.
3.1.1.2 American serpentine leaf miner

Ten plants were randomly selected from each plot.
From each plant, five leaves were collected and the number of

» if any
larvae and pupaeawithin the tunnels were counted.

3.1.1.3 Pod borers

To assess the incidence of pod borer complex in toto
the number of pods showing damage holes in the basal region or
on the peods were counted. The total number of pods present at

that time were also recorded.
3.1.1.4 Pod bugs

To assess the population of the pod bugs viz.,
Riptortus pedestris and Clavigralla gibbosa five sweeps were
taken across the plot and the number of pod bugs collected were

recorded.
3.1.1.5 Spider mites

Three leaves were randomly selected from top, middle
and bottom portions of each observational plants and the counts

of spider mites were taken.



3.1.1.6 Natural enemies
3.1.1.6.1 Natural enemies in sweep nets

Counts of each species of parasitold and predator

collected in five s=weep nets were recorded.
3.1.1.6.2 Predators 1n aphid colonies

The immature stages of aphid predators wviz., the
coceclinellids and syrphids present in 56 om aphid colony were

counted.
3.1.1.6.3 Predatory mites

Counts of predatory mites were taken from the leaves
collected from the +top, middle and bottom portions of +the

plants for observing the phytophagous mites (3.1.1.56).
3.1.1.6.4 Natural enemies from infested plant parts

Infested leaves and pods were collected from +the
field and observed in the laboratory for the emergence of

parasitoids and predators.
- 3.1.1.7 Preservation and identification of matural enemies

The natural enemies collected from the field were

preserved in 90 per cent ethyl alcohol and identified.



3.1.2 Monitoring of pests and natural enemiea in unsprayed

vegetable cowpea

Vegetable cowpea was raised without any insecticides
during Kharif and Rabi 1996 in the Instructional Farm, attached
to College of Agriculture, Vellayani in order to monitor +the

status of pests and natural enemies in the unsprayved crop.

Vegetable cowpea, variety Sharika (Selection 107) was
raised in an area of 80 sq.cm. After land preparation, ridges
and furrows'were taken 46 cm apart and seeds were dibbled at a
spacing of 16 om along the furrows with two seeds per hole.
The crop was maintained as per package of practices
reéommendations (KAU, 1893) excepting the plant protection

measures.

Observations on the pests and natural enemies were

taken as given under 3.1.1.1 to 3.1.1.7.

3.1.2.1 Meteorologlcal obhservations

Data on rainfall, relative humidity, maximum and
- minimum temperature were collected from the records maintained
at the Department of Agronomy, College of Agriculture,

Vellayani.



3.1.3 Comparison of incidence of pests and natural enemies
from insecticide sprayed plots with that of unsprayed

plots

The data on the population of pests and natural
enemies 1n +the insecticide sprayed crops were compared with

that of the unsprayed plots using students 't’ test.

3.2 Management of cowpea pests using the predator €. carnes

and botanical insecticides

A field experiment was conducted in the Instructional
Farm, College of Agriculture, Vellayanl during February to Hay
1997 +to test the efficacy of C. carnea at different densities
(3.2.3)‘ in controlling the peats of cowpea. The effect of
botanicals and synthetic insecticide, malathion in  the
management of cowpea pests and their impact on natural enemies

were also studied.

3.2.1 Mass cultuiing of C. carnea and its host Corcyra

cephalonica Stainton

Mass culturing of C. carnea was done on the eggs
of €. cephalonica according to the procedure given by
Patel et al., 1988. The nucleus culture of €. carnea and 1its
prey 'hOSt €, cephalenica were obtained from the Biocontrol
laboratory of the Agricultural College and Research Institute,
Madurali. Mass culturing of €. carrea was done .in the insectary

of Department of Entomology, College of Agriculture, Vellayani.



3.2.1.1 Mass culturing of C. cephalonica

The cleaned eggs of C. cephalonica were aprinkled over
half-grained bajra grains at the rate of one cc per 2.5 kg of
grains fortified with 10 g of yeast. The substratum wazs +taken
in plastic basins of 11 x 37.5 cm size and covered with muslin
cloth. Care was taken to maintain the cuiture free from
storage pests by mixing 6g wettable sulphur (80%). This was
kept undisturbed for a period of one month. The adults that
emerged from © - . a3ghh day onwards were collected in small
vials and'tfansferred to oviposition cages for egg 1ayihg. The
oviposition cages constituted wide mouthed plastic containers
of one litre capacity. The bottom portion of the container was
removed and covered with wire mesh to facilitate the easy
collection of eggs. Five such oviposition cages were
maintained. They were placed on a stand with basins underneath
to collect +the eggs. Each day the emerging adults were
introduced into a new cage and the egga were collected daily
and cleaned. The adult Corcyra were fed with 10 per cent
honey in small vials tied to the neck of tﬁe oviposition cage.

The culture was maintained at room temperature (26+4°C).
h 3.2.1.2 Mass culturing of C. carnea

Paper strips containing eggs of C. carnea (Plate I) were
rlaced in small plastic containers and covered with muslin

cloth were maintained for the hatching of the larvae (Plate I).






Paper bits were provided in between the larvae, +to avoid
cannibalism. Three days old eggs of €. carnea (approximately
500 nos.) were mixed with 0.5 cc Corcyra eggs. The larvae on
hatching started feeding the égga and they were transferred to
separate cbntainers and 0.2 cc of corcyra eggs were provided
rer hundred larvae. The pupal cocoons (Plate 3) formed were
collected 24 h after formation. The adults (Plate 4) +that
émerged after one week were colle-cted using small glass ‘vials
.and transferred to larger containers. The containers were
wrapped with brown paper sheets with their rough surface facing
the inner side of the bottle to provide a favourable.substratum
for the adults to lay eggs and secured +tightly with muslin
aloth. The adults were fed with a diet provided on the inmer
gide of the bottle on cotton swabs. The diet constituted of
drinking water, Boiﬁhiz;y. protinex and fructose in the ratilo
1:1:1:1. These were ground well to a thick paste. Cotton
swabs dipped in the diet were glued to the inner side of the
container. After a pre-oviposition period of four days, eggs
were collected by removing the brown paper. The adults were
transferred to fresh containers. The eggs were used for further
culture maintenance and for the experimental purpose. Mass
culturing of C. carrnea was carried out at room temperature

(26+4°C).



Plate 11 Chrysoperia carnea
A. pupa

B. adult



Plate I




3.2.2 Raising the crop

Vegetable cowpea : seeds of +the variety  -Sharika
(Selection ~ 107) obtained from the Instructional Farnm, C&llege
of Agriculture, Vellayani was used for the experiment. The
size of each plot was Zm x 2m. A spacing of 45 cm between rows
and 1m betwéen'plots was given. Four rows of vegetable cowpea
maintained between two plots served as buffer. The crop was
maintained as perjthe package of practices recommendations

(KAU, 1993).-
3.2.3 Treatments

The experiment was laid out in randomized block design

with - 11 treatments each replicated thrice. The treatments

were as detailed below.

Ty - Chrysoperla carrea larvae @ 50/plot at fortnightly
intervals |

Tog - €. carnea larvae @ 50/plot at monthly intervals

Tq - €. carnea larvae @ 100/plot at fortnightly intervals

Ty - €. carnea larvae @ 100/plot at monthly intervals

Tg - Neem o0il emulsion, 10 per cent spray at fortnightly
intervals.

Tg - Tobacco decoction, 2 per cent spray at fortnightly
intervals,

Ty -  Malathion, 0.05 per cent need based application.



TB - Neem oil emulsion, 10 per cent at fortnightly
intervals + C. carnea @ bOperplot at fortnightly

intervals.

T9 - Tobacce decoction, 2 per cent + C. carnea ® 50 per

plot at fortnightly intervals.

TIO - Malathion 0.05% need based application and C. carnea
® B0 /plot at fortnightly intervals.

T11 - Untreated control.

3.2.3.1 Release of Chrysoperla carnaa

The second instar larvae of €, carnea were selected
for the release. The release as psr requlrement was done

between 6.00 and 7.30 a.m
3.2.3.2 Preparation of neem oil emulsion

100 ml of neem oil was mixed with 10 ml of +teepol.
To +this 1little water was added and <thorough ly mixed. The
emulsion was further diluted with 1 litre of water by

constdant stirring to get 10 per cent neem oil emulsion.
3.2.3.3 Preparation of tobacco decoction

Two per cent tobacco decoction used for the
experiment purpose was prepared by steeping 100 g of +tobacco

wastes 1in one litre of water. Then 26 g of ordinary bar soap



was sliced and dissolved separately in another vessel. The
soap solution was added to the tobacco decoct;on under violent
agitation. This stock solution was diluted six +times before

spraying.

3.2.3.4 Praparation of malathion emulsion 0.056 per cent

per cent
One ml, of malathion 50; EC was added to a little

water and further made up to one litre with constant stirring
to get 0.05 per cent emulsion. Thlis was applied on need basis

on 365th day after sowing.
3.2.4 Assessment of the inclidence of pests and natural snemies

Observations on the incidence of aphids, american
serpentine leaf miner, pod borers and pod bugs were taken at

weakly intervals as mentioned under 3.1.1.

The occurrence of natural enemies was also recorded
at weekly intervals. The counts of each species of parasitcid
and predator collected in five sweep nets were recorded. The
crop was also monitored for the presence of different stages of

C. carnea released.
3.2.5 Yield per plot

The welght and number of pods were recorded
individually from each plot vwhen harvested once in +two days

leaving the buffer plants.



RESULTS




4. RESULTS

4.1 Monitoring of pests and natural enemies assoclated with

pests of vegetable cowpea

4.1.1 Monitoring of ﬁests and natural enemies in insecticide

sprayed vegetable cowpea in farmers’ filelds
4.1.1.1 Pests

Details on the pests associated with vegetable cowpea
collected from two locations viz., Palappur and Kalliyocor in
Thiruvananthapuram district are presented in Table 1. The
pests encountered were the pea aphid, Aphis craccivora, the
american serpentine leaf miner, Liricomyza trifolii, +the pod
bugs, Riptortus pedestris and Clavigralla gibbosa and the pod
borers, Helicoverpa armigera, Lampides boeticusgm Maruca

testulalis,

Data relating to the mean population of the pests in
insecticide sprayed vegetable cowpea, collected from eight
farmers’ fields during kharif and rabi seasons are presented in

Table 2.
4.1.1.1.1 Pea aphid

During first two weeks after sowing in Xharif, 1996

(last week of June and first week of July) there was no aphid



Table 1 Important pests associated with vegetable cowpea in Thiruvananthapuram

District

—— e e A S ot e i — M S e S Y - — et il AN M et SR WY S S W A Rt SR TR N BN MR S e e Gt S SN MG Rl e e yed M AN M e S ——— o —

i  —— e ———— S A A M v e S R M P T S T m Sut (e i e S A St i — —— —— T —————— —— ——— e A T —— - S G Sy ———

Aphis craccivora
Clavigralla gibbosa
Hellicoverpa armigera
Lampides 5oeticus
Liriomyza trifolii
faruca testulalis

Riptortus pedestris

Aphididae

Coreidae

Noctuidae
Lycaenidae
Agromyzidae
Pyralidae

Coreidae

Hemipters
Hemiptera
Lepidoptera
Lepidoptera
Diptera
Lepidoptera

Hemiptera
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Table 2 #Hean number of pests in the insecticide sprayed vegetable cowpea in farmers’ fields during
kharif and rabi, 1994
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-------------------------------------------------------- Pooled
Pests i 2 3 4 3 b 7 8 aean
Pea aphid A 0 ¢ 4.25 9.88 3.00 0.348 {.88 1.00 20.39
{mean number per 5 cn ’ .
shoot length) B 0.463 0 1.580 9.38 8.25 4.75 1.75 0.38 22, b4
American serpentine leaf miner A 2.88 2.75 4,00 0.50 0 0 0.38 1.13 11. 64
{(Mean number. of damaged leaves
per plant) B 3,25 3.63 4.25 3.38 0.75 0 0.25 0 15.51
¥
Pod bugs (i} Riptortus pedestris A 0 ¢ 2.25 3.75 2.25 0.38 2.25 1.25 12,13
B H] .50 1.13 .25 2.50 1.13 1.88 1.38 9.77
{ii) Clavigralla gibbosa A 0 0 0.50 1.25 0,38 0.20 0.23 0.63 3.26
B 0 0.25 0.38 0.75 0,25 0.25 0,90 0.50 2,88
{aean nuaber per 5 sweep nets)
Pod borers A 0 0 0 0.30 2,13 1.530  0.75 ¢.38 5.26
(mean number of damaged
pods per plant) B 0 ¢ 0 0.13 0.25 1.88 1.75 1.50 5.351
Data not analysed statistically A - kharif, 1996

Data presented are meanp of sanple plots B - rabi, 19956



infestation in all the plots observed. During the third week,
the infestation of aphids commenced ir the fields and the mean
number of aphids observed was 4.25 per 5 cm shoot length. The
population of aphids reached its peak period during the next
week (9.88) and reduced gradually during the succeeding weeks
upto harvest. The pooled mean of aphid population during the

cropping season was 20.39.

During +the rabl season +the aphid 1incidence was
obse;ved from the first week after sowing +till eighth week
after sowing (8.25). In the preceding and succeeding weeks,
the mean values were 5.38 and 4.75 respectively. The pooled

mean durling the rabi season was 22.64.
4.1.1.1.2 American serpentine leaf miner

The american serpentine leaf miner was present from
the very beginning of the crop in kharif as well as in rabi.
The mean number of damaged leaves per plant were 2.88 and 2.75
respectively, during first and second weeks after sowing and it
reached its peak during the third week after sowing, the mean
number of damaged leaves was four per plant. The infestation
reduced drastically during the later periods of the crop. The
mean number of damaged leaves during the cropping season was

11. 64 per plant.

The mean infestation of the leaf miner ranged from

0.2 to 4.25 during rabi season. As in the kharif crop, there



was a decline in the infestation during the later part of the
cropping period and the mean population for the rabi season was

15.51
4.1.1.1.3 Pod bugs

R. pedestris and €. gibbosa were the pod bugs
obsarved in the insecticide sprayed plots in +the farmers’
fields and +they were noticed only during three weeks after

in the kharif crop.
sowing, The population of R. pedestris present during the
fourth week after sowing was 3.75 in the kharif crop while that
of C. gibbosa was only 1.25. The population of the pod bug
aot
complex then reduced. The mean population recorded during the

cropping period for R. pedestris was 12.13 and that for

C. gibbosa was 3.296,

The pod bugs were found in the rabi crop from the
second week after sowing onwards to the end of the eighth week
after sowing, with slight fluctuations. The mean population
for R. pedestris was found to be 8.77 and that for C. gibbosa

was 2.88, less than that during the kharif season.

4.1.1.1.4 Pod borers

lots
The pod borer complex in the insecticide sprayedfwas

H. testulalis, H, 6 armigera and L., boeticus, The pod borer
infestation commenced from the fourth week after planting. The

maximum infestation of 2.13 damaged pods per plant was noticed



during the fifth week after sowing and reduced considerably

thereafter.

In the rabi season also the pod borer attack was
abserved during the later half of the cropping season and the

pooled mean recorded for the cropping periocd waz 5.88.

4.1.1.1.5 Spider mites

There was no infestastion of mites during the entire
cropping periocd in all the leaf samples collected from the
insecticide sprayed plots in the farmers’ fields during both

the seasons,

4.1.1.2 Natural enemies

Details on +the natural enemies associated with
rasts of = vegetable cowpea are presented in Table 3.
Argyrophylax nigrotibialis and Tomosvaryella subvirescens
{Plate III) were observed to parasitize H. armigera and
Sundapteryx bigutula bigutula respectively. Charops sp. and
Goniozus trianguliter (Plate IV) were observed freaquently in
the aphid colony. Another unidentified hymenopteran

(Plate V) was found to parasitize H, armigera,

The praedators of A. craccirvora observed were
Henochilus sexmaculatus (Plate VI), Micraspis crocea and

Scymnus sp (Plate VII) Xanthogramma scutellarae (Plate VIII).



Plate III Parasites of H. armigera and S. bigutnla biguiula
A. Argyrophylax nigrotibialis, parasite of H. armigera

B. Tomosvaryella subvirescens, parasite of S. bigniula bigutula






Plate IV Parasites associated with A. craccivora
A. Charops sp

B. Goniozus triangulifer






Plate V Unidentified hymenopteran parasite of H. armigera



pfate V




Plate VI Predator of 4. craccivora, Menochilus sexmaculatus






Plate VII Scymnus sp (larvae) in aphid colonies
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Plate viig




Plate IX Salius sp



Plate ix




Table 3 Natural enemies associated with pests of vegetable cowpea in Thiruvananthapuram district
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Scientific name Family Order gost
Parasites
Aragyrophylax nigrotibialis (Baranov) Tachinidae Diptera Helicoverpa armigera (Hubner)
Charops a3p. Ichneumonidae Hymenoptera *
Goniozus triangquliter (Kieffer) Bethylidae Hymenoptera X
Tomosvaryella subvirescens (Loew) Pipunculidae Diptera Sundapteryx bigutu;a bigutula
Unidentified Ichneumonidae Hymenoptera Hirarrmigera
Predators
Euborellia =stall Carcinophoridae Dermaptera KK
Menochilus sexmaculatus (Fb.) Coccinellidae Coleoptera Aphis cracciveora (Koch.)
Micraspis crocea (Fb.) Coccinellidae Colecptera .A. craccivora
Salius sp Becoliidae Hymenoptera ] *
Solenopsis geminata (Fb.) Formicidaé Hymenoptera *
Xanthogramma scutellarae (Fb.) Syrphidae Dipter=a A, craccivora
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¥ Frequently collected in sweep nets
¥ Only in farme;s’ fields




The predaters such as Salius ap

(Plate I%¥) and E. stali were also found in the crop.

The data relating to the population of natural
enemies in the insecticide treated plots in the farmers’ fields

during kharif and rabi seasons are presented in Table 4.

4.1.1.2.1 Parasitolds
4.1.1.2.1.1 A. nigrotibialis

The population of A. nigrotibialis collected in the
Sweep nets ranged between 0.38 and 2.75. The maximum
population was observed during the third week after sowing

(2.75) and the pooled mean for the kharif season was 8.26.

During +the rabi season also, A. rnigroetibialis was
found throughout the cropping season and the pooled mean was

6.77.
4.1.1.2.1.2 T. subvirescens

Though the population of T. subvirescens was lower,
they were found throughout the cropping seasons and the pooled
mean during the kharif season was 2.77 while that during the

rabl season was 2.51.
4.1.1.2.1.3 Charops sp.

Among the hymenopterans, Chareps sp was dominant in

the farmers’ fields. They were found in the field from +the



Table 4 HMean pumber of natural enemies in the insecticide sprayed plots in farmers’'s fields at differnt
intervals after planting
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Natural enemies = === =0 eeeeeemeeeemeeene et et e Pooled
1 2 3 4 5 & 7 B mean
1. Argyrophylax vigrotibialis A 0,38 0.7% 2.795 1.25 0.898 0.75 0.795 0.75 8.26
B 0.63 0.75 1.25 0.30 0,463 0.88 1.00 1.13 b.77
2. Charops sp. f 0 ¢.50 0.735 0.25 9,25 0.13 0 0 1,88
_ B 0.29 0 0 0 0.13 0.13 0 0,25 0.76
3. Goniozus triangulifer f 0 0 0.50 0.13 0 0 0 0 0.63
B 0.13 0 v 0 1] 0.13 0 0.25 0,91
4. Towosvaryella subvirescens A 0.13 0.13  0.13 1.25  0.25 0,50 0 0.38 2.77
B 0.25 0.50 0.50 0.13 0.2 0,50 0.13 0.25 2,91
9. Menochilus sexmaculatus A 0.75 0.13 1,38 1,43 6.63 0.38  0.43 0,25 5.78
B 3.88 2.25 5.00 2,73 4.63 3.00 3.63 2.75 27.8%
6. Salius sp. A 0 0 0.13 0.13 0 0 ¢ 0 0.2
B 0.13 0 0 0 0 0 0.13 0 0.26
7. Xanthogramza scutillaras A 1] 0 0 0 0 0 Q 0.63 0.63
Predatory larvae B 0 0 0 0 0.25  0.50 0 0 0.75
8. X. scutellarae A 0 0 0.25 0. 88 0,50 ] 0.13 0 1.76
B 0 0 0.13 0.25 0,25 0.2% 0.25 0 1.4t
9. M. sexmacujatus f 0 0 0 0.25 ] 0 0 ] 0.25
8 0 0 0.13 0.38 0.25 .13 0.13 ¢ 1.02

e O i e A 8 - G o R A . A o e T 8 e R D o0 L B A e o ey O e o w0 i G0 B A S e L S e g S B S e o e ok o

Data not analysed statistically A - kharif, 1994
Data presented are mean of saaple plots B - rabi, {9



second week after sowing upto sixth week after sowing during
the kharif season whereas in the rabl season, they were noticed
upto the eighth week after sowing. The pooled mean during the

kharif was 1.88 while that during rabi was 0.76.
4.1.1.2.1.4 6. triangulifer

G. triangulifer was found only during the third and
fourth week after sowing in the kharif crop whereas in the rabi
crop they were seen intermittently during the first, sixth and
eighth week after sowing. The pooled mean during the kharif

crop was 0.63 while that of rabli was 0.51.
4.1.1.2.2 Predators
4.1.1.2.2.1 M. sexmaculatus

M. sexmaculatus were preasent throughout the kharif -
season and the mean population ranged from 0.25 to 1.63 per
five sﬁeep neta. The pooled mean of M.sexmaculatus for the

entire kharif season was 5.73.

Throughout the rabi season also ¥. sexmaculatus was
present and the mean population ranged from 2.25 to 5.00. The

pooled mean for the rabi season was 27.83.
4.1.1.2.2.2 X. scutellaras

The adults of X. scutellarae were collected in +the

sweépnets only during the eighth week after sowing and +the



pooled mean population was 0.63 per five sweep nets. A similar
trend was seen in the adult X, scutellarae population in the

rabi crop also and the poocled mean was 0.75,
4.1.1.2.2.3 Salius sp.

Only very few adults of these sp. were found both in
kharif and rabl season and both the seasons accounted for a

pooled mean of 0.26 during the entire period.
4.1.172.2.4 Predatory larvae in aphid colonies

The 1larvae of M, sexmaculatus and X. scutellarae
(Plate VII) were observed along with the aphids from the +third
week after sowing. The population of larval X. =scutellarae
ranged from 0.13 to 0.88 with a pooled mean of 1.76 but larvae
of M. sexmaculatus appeared in the field only during the fourth

Hith a
week after sowing in the kharif season,ﬂpooled mean of 0.25.

In the rabi season the predatory larval counts of
X. scutellarae were more or less the same as that of Kkharif.
The pooled mean during rabi was 1.11 and that of M, sexmaculatus

was 1.02 and was more than that during the kharif crop.
4.1.1.2.2.5 Predatory mites

The predatory mites also were not found in the leavss.

collected for observation, during both the seasons.



4.1.1.2.2.6 Natural enemies from infested plant parts

There was no emergence of parasitoids from pest
infested leaves and pods kept in the laboratory for

observation.

4.1.2 anitoring of major pests and natural enemies in

unsprayed vegetable cowpea

4.1.2.1 Pests
expect American seypentine leaf rminer
All +the pests listed in Table lAwere observed in the
unsprayed vegetable cowpea. The data relating to the mean
number of pests in the unsprayed vegetable cowpea in the

Instructional Farm, Vellayanl are presented in Table b.
4.1.2.1.1 ¥ea aphid

There was no infestation of pea aphids upto the
fourth week after sowlng but during the fifth week after
sowing, there was a spurt in the population and the mean number
of aphids were 44. The population reduced conslderably
thereafter for two weeks and sho t up during the eighth wesk

after sowing.

During the rabi season, there was no aphid
infestation wupto the fifth week after sowing. The population
was maximum (74) during the sixth week after sowing and then it

reduced to 40 during the next week.



Table 5 Mean number bof pests in the unsprayed vegetable cowpea raised in Instructional Fara,
Vellayani during kharif and rabi, 199¢
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-------------------------------------------------------- Popled
Pests 1 2 3 4 5 ) 7 B nean
Pea aphid f 0 0 0 ¢ 44 [ 3 50 103
(mean number per 5 cwm '
shoot length) B 0 0 0 0 0 74 40 13 127
American serpentine leaé ainer A - - - - - - - - -
{(Mean number of dazaged lezves
per plant) B - - - - - - - - -
Pod buge (i) Riptortus pedestris A 0 0 0 | i 0 10 17 34
B 0 0 0 1 4 0 5 10 20
(ii) Clavigralla gibbosa A 0 0 0 0 0 0 16 5 20
{(mean number per 5 sweep nets)
B 0 0 0 0 Q 0 4 1 5
Pocd barers A 0 0 0 0 2 o 2 5 9
{aean aumber of damaged
pods per plant) B 0 9 0 0 0 0 7 4 11
Data not analysed statistically fi - kharif, 19956

Data presented are aean of sample plots B - rabi, 1994



4.1.2.1.2 American serpentine leaf miner

Both +the kharif and rabi seasons were totally free

from the attack of american serpentine leaf miner,
4.1,2.1.3 Pod bugs

R, pedestris and C, gibbosa were the pod bugs
present. The pod bug population appeared from the fourth week
after sowing in the kharif season and there was heavy incidence
of the pest during the seventh and eighth weeks after sowing.
The mean number of R. pedestris observed were 10 and 19 and
that of €., gibbosa were 5 and 10 respectively during the

seventh and eighth weeks.

In the rabi crop, though there was no infestation of
pod bugs in the early stage of the crop, there was a high
incidence during seventh and eighth week respectively, and the
mean values for R, pedestris was 15 and 5 and that for

C. gibbosa was 4 and 1 during the period respectively.
4.1.2.1.4 Pod borer

The pod borer attack was lower during the kharif
season, the maximum number of damaged pods were observed during
the eighth week after sowing with a mean of five borer infested
pods per plant. In the rabil crop, the pod borer incidence was,

conparatively higher, but observed only during the seventh and



eighth week after sowing with mean values of 7 and 4

respectively.
4.1.2.2 HNatural enemies

The data relating to the population of +the natural
enemies in the unsprayed vegetable cowpea 1ln the Instructional

Farm, Vellayani are given in Table B6.
4.1.2.2.1 Parasitoids
4.1.2.2.1.1 A. nigrotibialis

The population of A. nigretibialis collected in the
sweaep nets ranged from 2 to 4, and the pooled mean during the
kharif season was 7. The population slightly decreased during

the rabi season and the pooled mean was 4.
4.1.2.2.1.2 T. subvirescens

During the rabi crop, T, =ubvirescens wWas found
only during the fifth to seventh week after sowing, whereas in
the rabi season, - it was noticed from the fourth week
onwards. But +the pooled mean during the kharif and rabi

seasons accounted to 8 and 4 numbers respectively.
4.1.2.2.1.3 Charops sp.

Charops sp. was found only during the +third week

after sowing in the kharif crop where as in the rabi crop, it



Table & ¥Mean nuober of natural enemies in the unsprayed plots in Instructional Fars, Vellayani at
different intervals after planting
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Natural enemies === =0 —emeeeem et oo e e e Poeled
1 2 3 4 g b 7 a 2EAN

{. Argyrophylax nigrotibialis A 0 0 0 2 0 § 1 0 7

] 1 0 0 0 1 0 o 2 4
2. Charops s=p. A 0 0 2 0 0 0 0 0 2

B 0 1 2 3 1 0 0 0 7
3. Goriozus triangulifer A 0 0 t 0 0 Y 0 0 i

B 0 i 0 2 0 0 0 0 3
4. Towosvaryella subvirescens A 0 0 0 2 2 3 1 0 8

B 0 0 0 9 1 1 2 0 4
8. Henochilus sexsaculatus A 2 2 4 3 3 3 3 2 22

B 2 3 7 7 8 3 5 6 41
6. Salius s=p. A 0 0 0 0 0 0 0 a 0

B 0 0 0 2 0 0 0 0 2
7. Xanthopreama scutillarae A 0 0 2 3 4 2 y) 1 14
Predatory larvae 8 2 o ¢ 0 0 ) o 0 i
B. X. scutellarae A 0 0 1 1 i 1 0 0 §

B 0 0 0 ] 0 2 2 0 )
9. M. sexmaculatus A 0 0 0 1 a 1 0 0 2
______ B 0 0 ¢ (] ¢ 2 0 0 2
Data not analysed statistically 8- knharif, 1996

Data presented are mean of sample plots B - rabi, 1996



exisﬁed from the second week upto fifth week after sowing; the

pooled mean during the rabi season was 7.
4.1.2.2.1.4 G. triangulifer

This parasitoid was the least noticed in both the
'seasons and the poébd mean for kharif season was one whereas in

the rabl season, 1t increaéed to 3.

4.1.2.2.2 Predators

4.1.2.2.2.1 M. sexmaculatus

During the kharif season, the population of
M. sexmaculatus ranged from 2 to 4 whereas in the rabl season,
it ranged from 2 to 8. The pooled mean for the kharif season

was 22 and that for rabi season was 41.

4.1.2.2.2.2 X. scutellarae

X, scutellarae was the syrphid present in the
unsprayed cowpea 1in kharif and rabl seasons. A higher
population of X. scutellarae were present in the kharif crop
and the pooied-mean was 14 whereas in the rabi season, the

corfesponding value was. only 6.
4.1.2.2.2.3 Salius sp.

This predator was . fqund only during the fourth

week after sowing in the rabl season in the unsprayed crop.



4.1.2.2.2.4 Predatory larvae in aphid colony

The larvae of +the predator X. scutellarae and
coccinellid # ., sexmaculatus were found along with the aphids in
their colonies and the population of X. scutellasrae ranged from
1 to 2 during both kharif and rabl season and the pooled mean
was 4 during the kharif as well as rabi season. The population
of . sexmaculatus was fewer than that of X. scutellarae but

the pocled mean during both the kharif and rabi seasons were 2.

4.1.3 Comparison between the population of pests and natural
enemeies in the insecticide sprayed vegetable cowpea in
farmers’ fields and unsprayed plots in the Instructional

Farm, Vellayanl, durling kharif and rabl, 1986

The results of statistical analysis of the data

relating to the pooled mean are presented in Table 7.
4.1.3.1 Pests

The pest population during the kharif and rabi season
Wwas ' generally more in the unsprayed plots than in the sprayed
plots. DPuring the kharif season, the pooled mean of the aphlds
and pod bugs were significantly higher (103 and 54) 1in the
unsprayed plots whereas the pod borer population was on par and
there was no incidence of leaf miner in unsprayed plots.
During +the rabi season, there was an increase in the aphid
population than 41in +the kharif season. The leaf miner
infestation was absent during this season also in the untreated

plots.



Table 7 Cosparison between the population of pests and natural enesies in inzetticide sprayed vegetabie
cowpea in farmers’ fields and unsprayed piots in the Instructional Farm, Vellayani, during
kharif and rabi, 1996

Mean population of pests/ Mean population of pests/
Pests/Natural eneajes Natural enemies (pooled) Computed natural enemies (pooled)  Cosputed
- Kharif season ty - Rabi seasan ty
Insecticide Inzectiride
Treated plot Untreated plot Treated plot Untreated plot
Pests
Aphids/5 ca shoot tength 20,33 103 158" 2 127 7.52%
fmerican serpentine leaf miner 0 - 16 0 -
{Infested leaves per plant)
Pod bugs - R. pedestris 12.13 KL} 9.n yiil -
€. gibbosa 3.2 pil 2,88 5 -
Pod bug (total) 15,39 56 LET 1248 25 2.80°
Pod borers 5.26 9 1% 5.51 11 .30
Natural enemies
Parasiteids
Argyrophylax aigrotidin]is 8.26 7 6,77 4
Charops sp. 1.88 2 0.78 7
Goxiezus trizmpulifer 0.43 i 0.51 3
Toxosraryells subvirestns 2.78 B 2,50 ]
Predators
Fenochilus sexmaculatus 3.78 22 21.89 i1
Yarthopraona scutelfarae 0.63 1A 9.75 b
Salius gp 0.26 0 0.26 2
Natural enesies (total) 20,21 s oant 3548 67 Ny
Predatory }arvae
K. sexmaculatus 0.25 2 1,02 2
I. scutellarae 1.75 § .14 L]
Predatory larvae (total) 2.00 b 3,78% 2.13 b 2.08"

¥ - Signifitant at 5% level
# - Significant at 11 level



4.1.3.2 Natural enemies

The population fluctuation of the natural enemies in
the sprayed and unsprayed plots during both kharif and rabi
seasons IS shown in the Fig. 1 to 4; Fig. 1 and 3 show the
fluctuations of parasitcids while Fig. 2 and 4 show the
fluctuations of predators during kharif and rabi seasons

respectively.

The population of the natural enemies was higher in
the unsprayed plots than in the insecticide sprayed fields
during both kharif and rabi seasons. The data on the pooled
mean of the various parasiteids and predators were subjected to
statistical analysis which showed that the population of
natural enemies both in kharif and rabi was significantly
higher in untreated plots than iﬁ the treated fields. As far as
the predatory larval population were concerned, there was
significant difference between sprayed and unsprayed fields and
the unsprayed fields harboured significantly more populaton of

predatory larvae of M. sexmaculatus and X. scutellarae.

4.2 Management of cowpea pests using C. carnea, botanlicals and

insecticides

4.2.1 Effect of C. carnea, neem oil, tobacco decoction and

malathlon on aphids

The data relating to the population of aphids at

different intervals after the release of €. carnea, application
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Pooled mean / cropping season

Fig. 1 Mean number of parasites during kharif season
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Pooled mean / cropping season

Fig. 2 Mean number of predators during kharif season
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Mean number / cropping season

Fig. 3 Mean number of parasites during rabi season
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Pooled mean / cropping season

Fig. 4 Mean number of predators during rabi season
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of botanicals and malathion and the results of statistical

analyslis are given in Table 8.

Aphid infestation was noted in the plots only from the
third week after sowing. There was no aphid incidence in plots
treated with 2 per cent tobacco decoction. 1In all +the other
treated plots, there was significantly lower aphid population

than control (42.55).

During +the fourth week after sowing, there was an
increase in the population of aphids in general. There was
significantly lower aphid population in plots that received
fortnightly release of C. carmea @ 50 and 100 and neem oil
emulsion 10 per cent when compared to control (38.38) and the
mean values 1in the treatments were 0, 0.30 and 2.14
respectively. All the other treatments were on par with the

control plot.

During the fifth week after sowlng, a complete erase
in the aphid population was noted in the plots treated with 2
per cent tobacco decoction at fortnightly intexrvals and the
combined application of both +the botanicals along with
€. carnea @ 50 at fortnightly intervals. In plots where
C. carnea were released @ 100 per plot at monthly intervals and
in plots where malaé}on 0.05 per cent was given on need basis
also +there was reduction in aphid population when compared to
previous week. However, the treatments were not significantly

different from that of the control plot (87.39).



Table 8 Nean nusber of aphids per five centimster lhoot'langth on vegetable cowpea treated with €. carren,
nees 0il, tohacco decoction and salathion at different intervals, after sowing

Hean number of aphids per § ce shoot length

Treataents Pooled
X weeks after sowing mDan
3 4 § b 7 B 9

C. carnea & 50/plot at f.i. 1.94 0 3.97 1.98 0 9.63 0.43 11.13
.72} (1) {2.23}  (1.73) (1) (1,28 (1.28) (3.48)

C, carnea @ 50/plot at m.i. 6,63  25.41 62.64  6B.E5  32.12 1464 9.95 212.96
1.281  {5.14) (7.98} {(B.3®) {5.73) (3,93} {3.31) {14,8D)

C. carnza 8 100/plot at f.1, 1.8 0.30 12,52 8.40 .86 %07 L2 400
(1,620 (1.58) {3.b6) (3.07) (2.98) (2.01) ({1.40}  (4.86)

C. carnea & 100/plot at n.i. 10,53 .47 %8l 10,39 392 49,98 11.56 148.1b
(3.40)  {(2.91} (2,19} (3.38) (5.9%} (7.11) (3.54) (12.21)

N.0.E., 101 spray at f.i. 4,07 .14 13.90 4.5 15.13 2.86 0 98.07
(2,230 (L.77% 13.88) {5.03) (4,02} {1.96) 1 {9.99)

T.D.y 2% spray at f.d. 9 1.8 0 0 16,32 11,59 .50 4438
{1 2910 N 13} (.16} {3.55) (2.53) (6.79)

#alathion 0.05% (n.b.a.} ¢.30 8.4 (.70 0.53 .78 273 0.6 .47
(1.1 (3,10} (1,33} (1.2 (5.6} (1.93) (1.28} (4.97)

K.D.E.+C. carnea @ 50/plot at f.i. 0.59 B.64 0 0 10,04 4,55 2,14 .22
(£.24)  (3.100 (§} in (3.4} (2,79 ({L.1Y (5.9

T.0 ¢ C, carnea & 350/piot at f.i. 3.64 8.56 0 .78 1610 2,32  0.30 30,22
{2.15)  (3.09) (1) (1,61 13.33) (1.82) (1.14}) (5.50)

Mafathipn 0.05 n.b.af¢C.carnea & §0/plot 3,00 20,28 35,68 12,14 g.00 404 3,20 101,12
at f.1, {2) 14,61 (6,08 (3.62) (3 (2.H) {2,05) (10.10)

Untreated control 42,55 38.38 6139 9430 9.96 62,90 49,02 39%5.0t
(6.60) {6.28) 18.27) (9.78) (2.64) (7.9%) (7.07} (1%.90)
H £ ' ¥

F (19,20} 8.15 .31 1.08 1.40 0.45 X377 5.00 1.53
B.E. 0.71 1.42 2.48 2,53 2,28 .18 0.7 5.59
c.0. 2.08 4.19 7.9 - - 48 2.U 11.59

Figures within the parantheses arelx+l
N.0.E. - Nees oil eaulsjon, T.D. - Tobacro decoction, f.i - fortnightly
intervils, n.b.a. - need based application,

intervals, ».i - monthly



During +the sixth week after sowing, the plots which
were treated with tobacco decoction at fortnightly intervals
and neem oil emulsion along with €. carnea @ 50 per plot at
fortnightly intervals respectively maintained the same effect
as in the previous week. The plots treated with malethion 0.05
per cent need based application continued to show reduction in
aphid population during this period (0.55) but there. was no

significant difference between treatments and control (84.30).

There was no significant difference in the population
of aphids among treatments during the seventh week after

sowing.

A reduction in +the aphid incidence was observed
during the eighth week after sowing, compared to the previous
week. Only the plot where €. carnea was released @ 100 per
rlot at monthly intervals (49.58) showed significantly higher
population and was on par with that of the untreated control.
Rest of the treatments were effective in controlling the aphid
population to a significant level and the mean population

ranged from 0.63 to 14.64,.

A complete reduction of aphid population was observed
in the plots treated with neem oil emulsion 10 per cent at
fortnightly intervals during the ninth week after sowing. All
the ‘treatments showed significant difference when compared to

untreated control (49.02). The mean population in the treated



plot ranged from O to 11.568. Among the treatments, the plots
treated with tobacco decoction along with C. carrea @ 50 per
plot at fortnightly intervals and the plot treated with neem
0ll emulsion 10 per cent and malathion 0.05 per cent (need

based application) were on par.

The statistical analysis of the pocled mean showed
that the plots treated with €. carrea & 560 per plot at
fortnightly intervals, +the plots that received tobacco
decoction 2 per cent, the plots where both the botanjicals were
applied along with C, carnea @ 60 per plot at fortnightly
intervals and malathion 0.05 per cent +treatment harboured
significantly lower aphid population when compared te control
(385.01). ° The ©pooled mean population in the +treated plots
ranged from 11.13 to 46. All the other treatments were on par

with control.

4.2.2 Effect of C. carnea, neem oil, tobacco decoction and

malathion on pod bugs

The data relating to the mean number of pod bugs
collected per five sweep nets at different intervals after the
treatments énd the results of statistical analysis are

presented in Table 9.

During +the third week after sowing, the mean number
of poed bugs in the treated plots significantly varied from that
of the control plot (1.94). The mean values in +the +treated

plots ranged from 0 to 0.30. During the next week, showed a



Table 9 Mean number of pod bugs per 5 sweep nets on vegetable cowpea treted with . carsea, nees 0il, tobacco decoction and
malathion at different intervals after sowing

Mean nusber of pod bugs/3 sweep nets

Treataents Pool#d
weeks after sowing a%n
3 4 5 b 7 B 9 10 i1
C. carnea 8 50/plnt at f.i. 0 0.30  0.30 1.49 2.3 0,55 2.10 1.54 .31 1.5

{1} {I.18) (1,14} (1.98) €1,B2) (1,280 ({1.786) (1.72) (1.52) (3.53)

C. carnea € 50/plot at n.i. 1.59 1,63 0 0.30 2,32 0.9 100 0.30 0.5 9.3
(1.61) {1.82) (1) (1,14)  (1.82) (1,38} fl.41) (L.14) (1.24) (3.20)

€. carnea # §00/plot at f.i, 0 ] 0 0 0.53 0.30 1.83 0.91 . %08
i {1} (1) (1) {1.20) (1%} (1,62} 11.38)  (1.%2) (2.47)

€. carnea & §00/pot at a.i. 0.30 ) ] 0 0.30 0,63 1.00 0,63 .30 3.25
(.14 (1) ) (1) (1.14} (1.28) 1.41) (1,28  11.18) {2.08)

H.0.E., 101 spray at f.i. 0.30 0.30 0 0.55 0.91 0,43 0.30 ¢ o 3.28
(1.4 (l.14} (1) (1.24) (1,38 {L.28) (L.14) {1 1y (2.07)

T.D.y 21 spray at f.i. 0 0.30 0.3 0 0.55 0.5 0 0 0.30 2.03
{1} .19 .8 D {20y (1,248 (fl $4) (t.14) {1.75)

falathion 0,051 fn.b.a.) 0.30 160 0.30 0 1.7 .89 13 0.63 f.31 6.44
(1.1 .64 (.18 D (1.47) (1.58) (1.32) (.28} {1.52] (3.0%)

N.O.E.+£, varnea @ 50/plot at f.i. 0.30 0.30 0 0 0,55 0 0 0 0 1.17
1148 (LY (1) i (1.2¢) {1} 1) {1} 1)y (4D

T.D ¢ C, carnea & 30/plot at f.4. ¢.30 9 0 ¢ 6,25 0.6 0 0.30 0.3 7.94
- (.18 1) (1 {1) 12,69) (1.28) (1) (1,14} {L.14) (2,99

Malathion 0.05 (n.b.aj#C.carnes @ SO/plot 0,30 0.5% D .63 i85 091 0.3 5,59 t.00 7.30
at f.4. (1.1 (L.24} (1) (1.28)  {5.89) {1,380 (1,140  (1.61) (1.41) {2,B8)

Untreated control .94 .21 0.30 1.9 2,85 3413 M 1.64 2,26 19.90
(1.72y (1,495 (f.04) €0.72) (L.8B) (2.08) (2,34} (1.63) (1.8D) (4,50}

F (10,200 value na® s 05 B3 zest s et n7t e e
B.E 0,43 019 0.09 014 0.2 022 0.2 0.4 0.3 0,82
C.0. 0.40 - - - 0.82 - 0.2 040 0.39 0.67 |

Figures within the parantheses areJx*i
N.0.E. - Neea pil emulsion, T.D. - Tobacco decoction, #.1 - fortnightly intervals, mi - scnthly !
intervals, n.b.a. - need based applicatien



slight increase in the population build up of the pest, but no
significant difference bhetween the treatments was observed.

The mean population of pod bugs ranged from 0 to 1.63.

During the fifth week after sowing, though there was
a negative trend in their population build up as a whole, the
untreated control did not significantly vary from other treated

plots.

During the sixth week after sowing, the treatments of
€. carnea @ 60 per plot at fortnightly intervals showed an
increase in the pod bug population (1.49) and was on par with
the untreated control plot (1.94). The population of pod bugs
were significantly reduced in other treatments and the mean

incidence ranged from ¢ to 0.63.

It was observed that tﬁe pod bug population in +the
seventh week after gsowing on the whole increased and the plot
treated with tobacco decoction along with C¢. carrea @ bHD at
fortnightly intervals suddenly sho t up (6.25) and was on par
with the control plot (2.55). Other treatments were on par and

recorded only lower incidence than the above two,

During the elighth week after sowing, there was no
significant difference among the treatments. The pod bugs
persisted in the field for three more weeks. During the ninth

week after sowing, the untreated control showed significantly



highest pod bug vopulation (4.48). Among the treatments, the
botanicals when applied alone and along with €. carrea were on

par and the mean values ranged from 0 to 0.30.

During the 10* woek after sowing, there was an
decreasing trend in the population of the pod bugs in the plots
treated with €., carrea alone irrespective of the number
released (0.91 to 1.94). The above treatments were on par with
the untreated control. All the other treatments showed

significantly lower population.

A significant difference was observed between +the
treated and untreated plots during the eleventh week after
sowing also. The botanicals alone and along with ¢. carnea

showed significantly lower pod bug population (0 to 0.30).

The pooled mean indicated that the treated plots were
significantly superior to that of the untreated control
(19.90). Among the treatments, the plots which received
C. carnea only at monthly intervals @ 6560 and 100 per plot, the
Plots treated with neem o0il emulsion 10 per cent, the one with
tobacco decoction 2 per cent and the plot where neem oil
emulsion 10 per cent along with €, carnea showed significantly
lower pod bug population. The pooled mean population in the

above treated plots ranged from 1.17 to 3.28.



4.2.3 REffect of C, carnea, neem o0ll, tobacco decoction and
malathion on the pod borer population 1in vegetable

cowpea

The data relating to the mean number of pod borer
infested pods per plant and the results of statistical analysis

are given in Table 10.

The ped borer infestation commenced only from the
seventh week after sowing and lasted upto eleventh week after
sowing. Throughout +the cropping season, the treated plots
showed significantly lower pod borer incidence compared to +the

untreated plots.

There was no significant difference between the
treated plots and untreated with respect to the damaged pods

during seventh, eighth, ninth and tenth week after sowing.

During the . 11¥ week after sowing, the plots
treated with €. carnea @ 50 and 100 at monthly intervals showed
higher pod borer population and was on par with +the control
plot (2.81). The plots treated with €. carrnea @ 50 and 100 at
fortnightly intervals, the plots treated with neem oil 10 per
cent, tobacco decoction 2 per cent, malathion 0.05 per cent
need based application and these three treatments along with
€. carrea @ b0 at fortnightly intervals showed significantly
lower pod borer infestation; their mean population ranged from

D to 1.



Table 10 Mean nusber of pods damaged by pod borers on vegetable cowpea treated with €. carrea, neea oil, tobacco
gecoction and malathion at different intervals after sowing and yield per piot on nuaber and weight basis

Nean number of damaged pods per plant

Treatments Ponled Nean yield
weeks after soning mpan
Number of Weight of
7 ] 9 10 it pods pods
. carpea @ S0/plot at f.i. 0 930 .17 0 1 2.81 12.54 26,69
{1 (1.1} {147} D .41 15,90 {156.21) (715.39)
C. carnea 8 50/plot at m.i. 9 0.30 0 1.9 1.17 3.40 9.50 17.81
(1) (1,14} 1) {1,720  (L.A7) (2,100 {89.22} {316.06)
£, carnea & 100/plot at f.i. 9 0 0.55 0.30 0.63 140 11.16 26,03
{1) (1} (1,24) (1.14) (1.28} {1.59) {123.45) {676.63)
. carnea & lﬂblplnt at a.d. 0 0.30 .49 1.3t 1.44 4.99 15.04 39.71
(1} (1.14) {1.58) (1,52) (1.63} (2.43)  {225.28) (1575.49)
N.0.E. 101 spray at f.i. 0 0.55  0.83 .55 0.30 2.95 14,51 36,55
{1) (1.24) 11.28) (1,24) U.i14) ([, 75)  (209.48)  (1335.1H)
T.D. 2% spray at f.i. 0 0.30 0 0.39 0 0.55 16,84 45.62
{1) {1.14) (1) (1,18) {1} {1,248  (282.47) (2172.18]
Malathion 0.05% (n.b.a.) 0 0 0 2,33 0.9 313 - 13.52 3.481
{1} A1) () (1.82) (1.38) (2,03}  (181.92) {997.59%)
W.0.E.+C. carnea @ 50/plot at f.i, 0 0.9 0.38 0.55 0 1.78 14,44 35.97
{1) 1,38) [1.49) (1.24) 1) {1.67)  1198.05) 11292.6%)
T.D. + €. carpea € G0/pint at f.i. 0,35 0.78 1.2 0.30 0.43 3.9 16.52 44,95
11.24) (1.3 (1.4 (.44  11.28) (2.2 (271.91) 12203.091
Malathion 0.0§ (n,b.a}+C.carnez & 50/plot 0 0.30 0.55 0.99 0.63 2.89 13,08 .11
at f.i, {1 {t.14) (1,200  {5.41) 11.28) (1.9  (170.14) {B46.39)
Untreated control 0.91 1,94 2,32 2.9 .61  10.90 13.38 34.37
(1.38)  (1.72y (1.82) (.99 (.90} (3.4 (§78.13) (1179.9b)
£ L
Ftlﬁ, 20) 1.95 1.35 1.8l 2.0 .9 1.3 0.78 0.85
5.E. 0.09 0.8  0.19 0.23 0.15 1.09 3.26 13.32
c-b- s - - - Ol‘s 0.8‘ 6.77 2715‘

Figures within the parantheses arejx+]
K.0.E. - Heemr oil emulsion, 1.0, - Tpbacco decoction, f.i - fortnightly intervals,

a.i - monthly intervals, n.b.a. - need based application



The pooled data indicated that the maximum number of
damaged pods during the cropping season was in the untreated
control rlot (10.90). All the +treated Plots recorded
significantly lower pod borer infestation compared to untreated

control plot.

4.2 4 Effect of €, carnea, neem ol]l, tobacco decoction and
malathion on +the natural enemy population of the

pests of vegetable cowpea
4.2.4.1 Effect on /f ., sexmaculaus

The results of the statistically analysed data on the

mean number of N . sexmaculatus are given in Table 11,

During the third and fourth weeks after sowing, there
was no significant difference between treated and untreated

plots.

There was a significant difference between +the
treated plots during the f£ifth week after sowing. A
significantliy lower population of 4. sexmaculatus were seen in
the plots treated with both the botanicals individually, +the
one with malathion 0.05 per cent and the plot treated with neem
oil emulsion along with C. carrea @ 50 per plant at fortnightly
intervals (0.91 to 1.94). In all the other +treatments,
1, sexmaculatus was comparatively more and was on par with

untreated control (3.32),



Table 11 Mean nusbar of predatory coccinellids (Measchiles sexsacelates) per 3 swemp nats on vegstable
cowpea treates with €. carmes, neem oll, tobacco decoction and malathlon at different intervals after

souing
Mean number of A, sexmaculatas 7 ' swerp pets
Treataents Pool ed
weeks after sowing apan
3 4 5 b 7 8 9

€. carnea @ 50/plot at f.d. 0.91 1.00 2 2.61 1.3 2 2 14.32
(1.39)  (L.41) (73 (150  {L,79), (L.52) (L.73} (3.69)

C. carnea & 50/plot at a.i. 0.9% 1.4¢ .78 2.3 2.82 2.1 1.7 18.W
(1.38) (1.8} (2.19)  (1.82) (1.99) (1.90) (§.72) {4.18)

£. tarnea § 1007plot at f.4. {.64 .3 2.32 2,32 2.B9 245 2.32 11.%%
(1.63) {£.52) (1.82) (1.82) (.91 (1.91) 1.B2} (4,07}

€. carnez B 100/plot at ., 1.64 .74 2.32 9.30 £:28 2.45 1.8  13.96
(1.63)  (1.72) (1,820 (1.14) (1.48) (0.91) (1,43} (3.60)

N.0.E. 10X spray at f.i. 1.24 .31 L2 .21 22 L. L.31 10,03
(1.4 (1.52) {1.49) (1.49)- (1.79} (1.52) (1.520 ({3.17)

T.D. 21 spray at §.i. 0.83 1.00  1.94 2,81 358 L5Y 030 1440
{1.28) 11470 1,720 (LSY  1.14) 11,88 (1.18)  (3.8b)

Malathion 0.051 (n,b.a.} 0.55 .31 0.9 1.1 .74 .32 1,31 12,5
(1.2) (1.52) (1,38} ({1.72) (1.6b) (1.82} (1.52) (3.40)

H.0.E.4C. carnea € 50/plot at f.1, 1.00 f.o0 0.9 2.32 232 L& 1,00 11,43
(1.41)  (1.41) (1.3B) (1.82) {1.82) (L.82) ({1.63} (3.2%)

T.D ¢ €, carnea @ 50/plot at f.i. 1.3 i.00 2,32 2 .64 100 091 1222

{1.52)  1.48) {1.82) (L.73) 11.63) (1.4%) ({1.38) (3.3%)

Malathion 0.05 (n.b.a}¢C.carnea & 50/plot 1.7B 1.64 2,32 2,3 2,82 62 159 18.81

at £.4. (L67 (6.63) 1LED)  (1.82)  (L95) (2450 (L61) (4,22}

tintreated control 226 085 332 LM 030 245 2465 1700
(1,800 (L24) (2,080 (172} (L4481 (L9 (LI (0

F (10,201 L0613 27t oy ez S et 2w
5. £, 047 011 045 023 020 042 013 0.90
C.0. - - 0 - - 0% 0N -

Figuras within the parantheses arejx+l
K.D.E. - Heem ofl emulsion, T.D, - Tobacco deroction, f.1 - fortnightly intervals, m.i - monthly
intervals, n.b.a, - need based application



During the eighth week after sowing, a significant
difference was observed among the +treated plots. Maximum
number of #. sexmaculatus seen in the plots where malathion was
apprlied along with €. carnea @ 60 per plot. The mean
population ranged from 1.00 to 3.62, and the other treatments

showed significantly lower population.

During the ninth week after sowing the plots treated
with 2 per cent tobacco decoction at fortnightly intervals and
both the botanical insecticides along with €. carnea € §0
recorded comparatively lower population (0.30 to 1.00). The

mean number of M. zexmaculatus ranged 1.31 to 2.65.

On the whole the pooled data subjected +to analysis

showed no significant difference among the treatments.
4.2.4.2 Effect on X. scutellarae

The mean number of adults of X, =scutellarae per five
sweep nets and the results of statistical analysis are prsented

in Table 12.

During the entire cropping period though there was
adult X . scutellarae in all the plots, there was nc significant
difference among the treated plots with regard to the syrphid

population.



Table 12 Nean number of syrphid (Yaathopruama scotellerae} per 5 sweep nets froa vepetable cowpea
treated with C. carasa, neem ofl, tohacco decoction and malathion at different intervals after

soning
Hean nusber of Y. scutellarae / 5 sweep nets
Treataents Fooled
ueeks after somwing RpAN
3 ‘ 5 b 7 8 9
C. carneg @ 50/plat at f.i. 0 0 2 2,22 0 0.3 0.5 8.29
{1} {1 (173 (179 )y (L2028 (2.70)
L. carnea @ S0/plot at m.i. 0 0.5 1.3 0.9 1.17 63 0.91 T7.Bb
1) (1.24) (1.72)  (5.41)  (LAD) (1,24) {5,38) (2.62)
C. carnea & 100/plot at f.4. 0.91 0.63 0.35 1.3 9.78 2 0.9 B.84
{1.38) {1.28) {1.24) {1.52) (1,39 (L.73} (1.38) (2.B0)
L. carnea ® 100/plot at w.i. 0,63 .91  0.91 0.30 .30 1.2 0 6. &b
(£.28) {0,38) {138 (L.14) (1.18) (5.49) . {1} (2,38}
H.0.E. 101 spray at f.i. 9 .55 0.9 0.63 0.78 0 0 L)
i (1,2¢) 1.3 (L.28) 1,3 (1) (1) 198
T.B. 2% spray at ¢.i. 0 0.3 1.9 1.4 .17 091 0 g.08
i1} §15.28) (1.48) (1.58) {1.47) (1.38) (1)  (2.68)
Malathion 0,051 {n.b.3,) 9 .31 0.30 0.9 0.53 0.3F 9.6 6.57
{1 {1.52} .18 (1.38)  (L.24) (1.24) (5,28 (.38
N.O.E.+C. carnea 8 30/plot at f.1. 0 .91 L3 o.M .00 0.30 o b, 48
{1} (1,38} ¢1.32) (1,380  {5.48) (1.14) (1} (2,30
T.0 ¢ C, carnea # 50/plot at f.i. 0 0.3 L 1.31 0 0 0.30  B.20
{1} fi.14F (L7 (1,52 (1) {1y (.14 (2,28
Halathion 0,95 {n.b.al+C.carnea B 50/plot 1.21 0.78  2.32 .74 .40 1,94  0.91 12.M
at .4, (1.49) (1.3 {1.B2) (l.68) {1.58) (1.72) (1.39) (3.39)
Untreated control 0.78 0.55  1.49 0.5 0 0.8 1.00 5.8
(1,330 1.24¢ (1,580 (L2 (1) (1.28) (1,41 2,42)
F(io.zo' 2,058 0.41  1.29 0.58 0.87 0.24 £.47  0.82
8.E. 0.13 0.21  0.19 0.25 0.22 018 0,15 0.45
€.D. - - - - - - - -
Figures within the parantheses arefx#
H.D.E. -~ Neem oil eaclsien, T.D, - Tobacco decoction, €. ~ fortnightly intervals, ms.i - aonthly

intervals, n.b.a. - need based application



Table 13 Mean -nusber of Chareps sp. per § sweeps from vegetable cowpea treated with L. carsra, nees pil,
tobazrco decoction and salathion at different intervals after sowing

Hean number of charcps / 5 sweep nets

Treataents Fooled
weeks after sowing gEan
3 ] 5 b 7 8 )
€. carnea @ 50/plot at f.i. 0 0 1.44 1.64 9.30  0.30 0 6,02
. (1 (1) 5.620 (1,620 {5.E4) (1.18) (1) (2.24)
C. carnea & 50/plot at s.i. 0. 0 2.4 0.55 0.3 0.5 0.3 532
in (1.24) (1.87) (1.24} (1.28) {1.2) {1.18) (2.35)
£. carnea @ 100/plot at f.i. 0 0,55 0 0.55 .21 991 0,30 6,82
1) (L.24) (1) (1.24}  (1.49) (1.38) (1.18) {2.37)
L. carnea @ 100/plot at a.i. 0.30 0.30 0,83 0.3 0.30 0,59 0 .53
' (1.14} (.18} (5.28) {1.54) (1.18) (L.28) (D)  (1.88) .
H.0.E. 10X spray at f.1. 0 0 9,99 1.2 0 0 ] L7
i (1 1L28)  (1.49) 8 ) {168
1.0, 21 spray at f.i. S 1) 0 0.30 1.2 0.63 0 0 424
it) i)y (LI8) (149 (1,288 {1} i (.80
#alathion 0,032 {n.b.a.) 0 .3 0.30 .9 930 0.3 0.30 ATk
in (1.52) (1,140 (1,38} {L.18) (L.14) (147 (5.94)
N.0.E.4C. carnea @ S0/plot at §.i. 0 0 0.63 0.30 0.3¢ 0 ] %22
il) f1y (L2800 (1.3 (148 1) (1 1.4
7.D + L. carnea & 50/plot at f.i. 0 0 0. 1.64 0 0 0 4,63
i 1y {138 .62 ) i o ((m
Malathion 0.05 (n.b.a}4C.carnea @ 50/pict 0,55 9230 091 1.89 .91 194 0355 912
at f.i, 11.28) (1.18) 1138} (L.B8) (1,38} (1,72} (1.28) {2,B5)
Untreated contrel 9.30 0 L& 0 0 &30 G463 5,20
{1.18) i1 (1.69) {1} (£} (1.14) (1,28} 12.05)
]
F(IO.ZOI 0.79 271" LA 1.1§ 2,13 1.9 090 1.25
8.E. 0.09 0.09 .24 ' 0.2t .11 016 0.11 0.65
c. D! - 0:29 - - - - - -
Figures within the parantheses are[x+l
N.0.E. - Neea oil emulsion, T.D. - Tobacco decottion, f.i - fortnightly intervals, a.j - monthly

intervals, n.b.a, - need based application



Number of pods

Fig. 5 Number and weight of cowpea pods harvestéd.from plots treated with
C. carnea, neem oil, tobacco decoction and malathion
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Treatments
T1 - C. carnea@ 50/ plot at f.i. T2 - C. camea @ 50 / plot at m.i.
T4- C.camea@ 100/ plot at m.i. T5-N.Q.E. 10 % spray atf.i.

T7 - Malathion 0.05 % (n.b.a.)
T10 - Malathion 0.05 (n.b.a} + C. camea @ 50/ piot at f.i.

E=Weight of pods / plot
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T8-N.O.E. + C. camea @ 50/ plot atf.i.

T3
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T4 T5 T6 T7 T8 T9 T10 TO
Treatments

C. carnea@ 100/ plot at f.i.

T6-T.D. 2 % spray at f.i.

T9-
TO -

T.D + C. carnea@ 50/ plot atf.i.
Untreated control




4.2.4.3 Effect on Chareps sp.

The mean population of Chareps sp. per 5 sweep nets
collected and the statistically analysed data, are presented in
Table 13.

Though Chareps sp. were seen in the filelds, their
population was' only +to a lesser extent and no significant
difference was observed between the treated and untreated

rlots except during the fourth week after spraying.
4.2.5 Yield

The effect of different treatments on yield in terms

of number and weight are presented in Fig.5 and Table 10.

Maximum number of pods were recorded in plots treated

with tobacco decoction 2 per cent alone and along with

€., carrea =and were higher (282.47 and 271.91
respectively), when compared to the control (178.15).
Weightwise also these two plots showed higher

but
yield. (2172.18 and 2203.05 g) than control (1179.86), all the

treated plots were on par with that of control.



“Confidence, like art, never comes from having all the answers; (¢ comes
from being open to all the guestions.”
Earl Gary Stevens

DISCUSSION




5. DISCUSSION

The present day situation demands knowledge about
biocagents, one of the ecological foundations for sustainable
agriculture. It is 4ironical that we recognize few native
organisms as pests, but are lgnorant of native natural enemies.
Conservation being an important component of biocontrol,
adequate information on the native natural enemies is highly

essential,

)

The green lacq}ng Chrysoperla carnea 1is a&available

under different ecosystems in India. Recogniging the predatory
potential, C. carnea is now being mass multiplied and wutilized

for pest suppression in cotton, sunflower and frult crops.

VYegetable cowpea grown and marketed in Kerala is
often loaded with insecticides (Mathew et al., 1885) due to the
unilateral dependeance on pesticides by the farmers to tackle
the pestas in the flowering and pod formation stages.
Identification of native natural enemies, pesticide resistant
natural enemies, if any and determination of suitability of
C. carnea to the vegetable ecosystem in Kerala will contribute
towards developing ecofriendly management Programme for
vegetable cowpea in the state. Under +the situations, the
present proJject entitled ‘'Biocontrol of pesats of vegetable

cowpea (Vigna unguiculata sub sp. sesquipedalis (L.) Verdcourt)



was carried out with the objective to identify natural enemies
in insecticide sprayed vegetable cowpea in farmers’ fields and
unsprayed vegetable cowpea and determining +the role of
C. carnea and botanicals viz., neem o0il emalsion, +tobacco
decoction and malathion and their combinations in managing the

pests.
5.1 Monitoring of peats and natural enemies

The changing agricultural practices necessitates a
contiﬁuous review of +the pest complex of a crop under =a
particular set of agroclimatic conditions in order +to fix
priorities for evolving suitable pest management practices.
Hence monitoring of pests in vegetable cowpea was included in

the present investigations.

The pea aphid A. craccivora, pod borers, H. armigera,
L. boeticus and M. testulalis, pod bugs c. gibboza,
R, pedestris (Table 1) were recorded during kharif and rabi,
1996. Earlier the occuq?nce of these pests in cowpea was
reported from Kerala and elsewhere (Mathew et al., 1971;
Visalakshi et al.,, 1976; Mensah, 1888; Ofuya, 1989). The pea
aphid, pod borers and pod bugs were observed as persistant
pests 1in both insecticlide sprayed and unsprayed ecosystems.
The American serpentine leaf miner was recorded only in the

insecticide sprayed plots in farmers’ fields.



Results presented in 4.1.1.1.1 revealed that
A. craccivera was a regular pest of vegetable cowpea and was
invariably present in the insecticide sprayed and unsprayed
vegetable cowpea plots during kharif and rabi. The population
of aphids commenced from the early vegetative phase of the crop
in both kharif and rabi in the insecticide sprayed fields. As
far as +the aphids in the unsprayed crop was concerned, qéﬂ:;fJJ
were not seen upto 35 days after sowing in the kharif crop,
thereafter there was a spurt in the aphid population. During
the week prece ding this increase, there was heavy rainfall and
afterwards there was an increase in the temperature and
relative humidity (Appendix 1). These conditions might have
favoured the multiplication ofjgga aphids. The aforesaid
influence of abiotic factors on population build up of aphids
was observed by Dixon (1985) and Varatharajan et al, (1895).
A simllar trend was observed in the aphid incidence in the

unsprayed rabi crop also.

The occug?nce of american serpentine leaf miner was
noticed in kharif and rabli crops in the insecticide sprayed
plots. The infestatlon was observed from the very beginning of
the c¢crops and persisted for five weeks and thereafter the
infestation was reduced. The unsprayed crop raised in +the
Instructional Farm, Vellayani was free from the attack of
american serpentine leaf miner during kharif and rabi season.
Farlier the pest was found to ravage insecticides sprayead

cowpea planta IiIn the Instructional Farm, Vellayani also



(Reghunath and Gokulapalan, 1986). 8Srinivasan et al., (1995)
identified few 1indizenous parasitoids viz., Hemiptrasenus
varicornis and an eucoilid parmsitoidto affect L. ¢trifelii in
Soutﬁ India. They opined that augmenting the promising
parasitoids besides restricting the application of selective
insecticides to enable the build up of resident natural enemies
are the ways to check the horizontal spread of L, trifelii. In
the present investigation no natural enemy has been identified.
Still, the recent wide spread occurence of american serpentine
leaf miner in the insecticide sprayad  ecosystems in
Thiruvananthapuram and the present observation of the 1leaf
miner 1in the farmers’ fields alone may be due to the adverse
effect of insecticldes on the natural enemies and needs further

investigation.

The pod bugs found in the insecticide sprayed fields
during kharif apd rabl were €. gibbosa and R. pedestris, Both
these bugs were reported earlier as the coreids that posed
serious problems (Mensah, 1988; Ofuya, 1989). These bugs were
present throughout the cropping period with a slight Iincrease
in population after the flowering stage (Table 9). Thaese
findings are in conformity with the reports of Mensah, 1988.
In the unsprayed crop, the pod bug incidence was seen only for
a week commencing from the seventh week after sowing, when the
crop was in the latg pod formation stage both in the kharif and

rabi, the porulation being low in the rabi season.



The pod borers appeared in the crop coinciding with
the formation of flowers and then persisted for another month.
The pod borer attack was low during both the seasons 1in the
insecticide +treated fields. In the unsprayed crop, the pod
borers appeared late i1in the crop during both seasons, the

incidence being higher in the rabl season (Table 2).

The coccinellids #. s=exmaculatus, H. crocea and
Scymnus sp. were recorded from both insecticide sprayed and
unsprayed ecosystems. /M. sexmaculatus was earlier recorded as
a promising predator of several species of aphids vi=.,
A, craccivora, A. gossypii, Dactynotus compositae Threshold,
Lipaphis erysimi and Rophalosiphum maidis (GQautam, 1994). The
adults of #., sexmaculatus were found throughout the kharif and
rabl seasons in the insecticide sprayed crops. Though the
grubs of #., sexmaculatus was found in aphid colonies, the
population peaks of aphids and the predatory larvae was not
found to coincide. According to Bhaskaran and Veeravel (1989)
M, sexmaculatus pogsess a high predatory potentinl and the
predator appeared in the egg plant after the colonisation of
aphids. They further found that multiple peaks of aphids were
matched by peaks of coccinellids. The deleterious effects of
the insecticides may be the reason for the retardation in the
ropulation growth of the predatory grubs and +the consequent
non synchronised population peaks. Contrary to this, in the

unsprayed ecosystem, +the population of #. sexmaculatus was



higher and there was synchronization of the population peaks of
the aphids and the predators. The coccinellid predator Scymnus
sp. was observed in kharif and rabi seasons in +the unsprayed
ecosystems. Gautam (1994) has mentioned that Scymnus sp. is an
important predator of L. erysimi and R, wmaidis in kharif and
rabl and summer c¢rops. The aforementioned parasites and
predators except X. scutellarae eveﬂ:}hough present cnly in low
levels were recovered from areas subjected to continuous and
heavy 1insecticide application which points +to the fact that
they ére insecticide tolerant speciles and offer scope for being
utilized in rest management programmes through conservation by

regulating insecticide applications or by augmentation.

Results mentioned in 4.1.1.2 and 4.1.2.2 indicate
that, next to coccinellids, thé syrphid X, scutellarae is the
important predator. . present. The larva of this predator
was found invariably in the aphid colonies during kharif and
rabi in the insecticide sprayed plots even though the
population was much low. The occurrence of X. scutellarae in
aphid colonies in Thiruvananthapuram district hgs been reported

by Reji Rani (1895) and Sitaraman, (1966).

The ant S5. geminata was observed zs a predator of
A. craccivora in the farmers’ fields. According to Debach and
Rosen (1991) +the ants probably constitute one of the most

important predatory group and are important in natural control.



A. nigreotibialis was observed to parasitize larvae of
H. armigera. Barlier A. nigrotibialis was recorded as the
dipteran natural enemy infesting paddy hoppers. Fairly good
number of A. nigrotibialis was observed in sweep nets during
kharif and rabi in farmers’' fields, and in the unsprayed plots.
An unidentified hymenopteran was also found to parasitize

H. armigera,

The dipteran pipunculid 7, subvirescens parasitized
the leaf hopper Sundapteryx bigutula bigutula in the
insecticide sprayed plots. Previously there was no record of

this parasite on leaf hoppers.

The parasitoids and predators recorded were
comparatively more during the rabi season than in the kharif
season. The higher activity of the natural enemies might be due
to the higher population of the pemts, the food source, during

the rabi season.

The hymenopteran parasitoid Charops ap. was recorded
from both insecticide sprayed and unsprayed fields and was
associated with aphids. Chareps as effective parasitoid of
H, arnigera was reported earlier (Joginder et al., 1880). The
abundance and activity of insect population within a field are
closely associated with the nature of the surrounding crop
also. The present observation of Chareps, A. nigrotibialis,
T. subvirescens in the sweep nets might be due to this influence,

ag the expreriment fields were raised near paddy fields.



In the present studies, 6. triangulifer was found in

aphid colonies both in insecticide sprayed and unsprayed

ecosystems, though few in numbers.

The results presented in 4.1.3.1 indicated that +the
pest incidence was more in the unsprayed plots than in the
insecticide sprayed plots. Moreover the pests were found
throughout the crop seasons in the insecticide sprayved plots
whereas the pests were.present only for a shorter period in the
unsprayed plots. During the period when the aphids appeared in
the field ir unsprayed plots, the climatic conditions viz.,
relative humidity and temperature were highly conducive and
consequently the population sho t up which accounted for the
significant differences in the pooled mean but it could be seen
from the results that the population build up was checked by
the natural enemies present then. Ultimately +though the
population of pests was high in unsprayed plots thelir impact
might not have reflected much on the yield. The findings of
Ofuya (199@5 that the population of aphids developing from nine
adult apterae @ 35 young ones per adult of A. craccivera in one
week was completely controlled by a pair of Heroechilus 3sp.
within the following weeks is also supportive to the present
findings. The incidence of american serpentine leaf miner was

totally absent in the unsprayed plots.

As far as the natural enemies were concerned, their

adult and larval population were significantly higher in the



unsprayed plots dindicating +that the insecticide sprays
adversely affected the existence of natural enemies. Rotrekl
(1894) was also of the same view that insecticides produced
marked fall in the natural enemy population directly or

indirectly by removing the food source.

5.2 Management of cowpea pests using the predator €. carnea,

neem oil, tobacco decoction and malathion

From +the results presented in para 4.21 it 1is clear
that fortnightly release of €. carrea @& 650 per plot
considerably reduced the aphid populatioﬁ and this treatment
recorded the lowest incidence of aphids while the monthly
releases of C. carnea at 50 and 100 per plot were ineffective.
Heinz et al (1988) observed that regular releases of €. carnea
checked aphids in Marygold. Contrary to this Edelson et al.
(1993) found that inundative releése of eggs or larvae of

Ccarnea were ineffective in reducing aphid populations but were
effective with more number of releases in controlling

lepidopteran pests of Brocecoli in Southern Texas.

Among the botanicals, only 2 per c¢ent spray of
tobacco decoction when applied at fortnightly intervals could
reduce the aphid population to substantial 1levels over the
weeks. ' . . ’ ' i ?

Neem o011l emulsion 10 per cent gave effective



protection only upto one month after sowing. Ho and Kibuka
(1983) was also of the view that neem oil at  higher
concentration gave better protection at early vegetative stages
only. Both the botanicals in combination with €. carnes
effectively checked aphids throughout +the cropping season.
Studies conducted by Salem and Matter (1981) also revealed that
neem seed o1l had no detrimental effects on C, carﬁea. The
acological selectivity of neem seed oil is well established (Ho
and Kibuka, 1983; Krishnalah and Kalode, 198B4; Thakur et al.,
1988). Malathion 0.05 per cent applied on need basis reduced
the aphid population. This was in line with the findings of
Sudharma et al., 1987; Chauhan et al., 1988; El-Ghar et al_,
1894. The pooled mean for the aphid population in the combined
application of malathion 0.05 per cent and C. carnea was higher
and was ‘on par with the untreated contrel. It is evident from
the data (Table 8) that this higher value 1s attributed to +the
high aphid population prior to insecticidal application which

decreased substantially following the insecticidal spray.

Inspite of <the absence of flowers or pods the pod
bugs were seen from the early vegetative period in a lower
intensity but with no significant difference in the population
with respect to the various treatments up to seven weeks of the
crop growth. Mensah (1988) opined that pod bugs are
destructive post flowering pests of cowpea. In the

observations taken during the later phase of the crop, the pod



bug population varied significantly in the various +treatments,
the least being in plots treated with botanicals alone or in
combination with C., carrea. The findings are in confurmity
with +that of Chari et al., 1990; Singh, 1980, An over all
assessment of the results revealed that external interference
by way of chemicals, botanicals or bicagents is required +to
tackle these sucking pests as untreated control harboured
significantly higher population of pod bugs. Among the various
treatments neem oil emulsion 10 per cent along with C. carnea
proved to be the best. This was closely followed by +tobacco

decoction 2 per cent.

As far as the pod borers were concerned, though the
infestation commenced from the seventh week after sowing, owing
to their low population no significant difference was seen
between variocus treatmenta. However during the eléventh week
after sowing, there was significant difference between treated
and untreated plots &and also between various treatments.
Tobacco decoction 2 per cent and neem oil emulsion 10 per cent,
with C. carrea recorded cent per cent control of pod borers;
Karel and Mghogho (1985) were also of +the opinion that
untreated plots harbour more pod borers. C. carnea @ 50 and
100 at fortnightly and monthly intervals were effective against
rod borers. The present findings are supportive by +the
findings of Lingren et al. 1968; . Manjunath et al.

1976 and Manjunath 1993 who found that €. carnea significantly



reduced infestation of pod borers like H. afmigera. Malathion
0.06 per cent alone and along with C., carrnee mlso reduced pod
borers significantly. Wilkinson et al. (1975) had reported the
high +tolerance of €. carrmea to insecticides like malathien,

endosulfan etec.

The population of M. =sexmaculatus was though signifi-
cantly low in the observations taken at fifth, eigth and ninth
week after sowing, +the pooled data indicated no significant
difference in the population of M. sexmaculatus with respect to
the flots treated with neem oil emulsion 10 per cent, 2 per
cent tobacco decoction and malathion. However Lowery and Isman
(1995) were of the view that neem products prevented the adult
eclosion of coceinellids. Kaethner (1991) found +that neem
products increased the mortality of coccinellid. El-ghar
et al, {(1994) stated that insecticides reduced the population
of insect predators. As the population of syrphids and Chareps
were very low, the impact of the different treatments could not

be revealed.

There was no significant increase in the yield in
terms of weight of the pods and number of pods harvested,
but 1t is clear from the results (Table 10) that in all the
treatments, there was significant reduction in the number of
pod borer damaged pods. Besides it may be noted that pod bugs
and aphlid infestation is much reflected on quality rather +than

on yield. Visalzkshi et al. (1976) have alsoc observed that the
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pod bug attacked seeds shrink and shrivelled wup and become
discoloured.  Further the skin surface of such pods presented a
rugged appearance. Naturally in the market they fetch only low
price. Moreover now there is a general awareness among the
public about the consequences of pesticide syndrome, and +the
result 1is a preference for products obtained from unsprayed
fields. 1In such a situation, the self-perpetuating biloagent
Ccarnea and the ecofriendly botanicals can be derended upon for
the management of pests of cowpea. In the field situations at
Vellayani Qecophylla smaragdina was observed as =& hyper
predator of C, carnea. Therefore environmgntal modifications.
for exploliting +the maximum performance of €. carnea by
eliminating +the predators like Oecaophylla smaragdina may also
be considered. As the insecticide malathion is not adversely
affecting C. carnea and as the residues of this insecticildes
remains only for about three days in vegetable cowpea,
malathion on need basis can be used as a component 1in pest

management programme of vegetable cowpea.




SUMMARY




6. SUMMARY

Vegetable cowpea, Vigna unguiculata sub sp.
sesquipedalis (L.) Verdcourt is an important vegetable grown
in Kerala. EFEnormous quantities of insecticides applied quite
frequently to control the pests of this crop in the vegetable
growing areas in Thiruvananthapuram District is paving way to
'serious health hazards. The sole dependence on insecticides by
the farmers is due to the lack of an alternative and effective
technology +to manage the pests. Blocontrol has been proved
successful in backling many crop pests in India and abroad,
Conservation of natural enemies find an important place in

biocontrol programmes.

Before initiating any biocontrel programme, as it 1is
essential +to know the pests and natural enemies in the cowpea
ecosystem, a detailed monitoring was done on +the pests and
natural enemies associated with vegetable cowpea in  the
insecticide sprayed plots in farmers’' fields during kharif and
rabi, 1996 in two locations viz., Kalliyoor and Palappur in
Thiruvananthapuram District which are areas known for high
pesticide usage. During this period, monitoring was also done
on natural enemies assocliated with unsprayed vegetable cowpea
raised in the Instructional Farm and the results were compared

using students ‘t’ test. The damage caused by the pests was-



assessed in terms of +the mean number of aphids per five
centimeter shoot length, the mean number of leaves mined by the
american serpentine leaf miner, the number of pod bugs per
five sweep nets, and the number of damaged pods per plant. The
observations were taken from ten observational plants per plot,
leaving aside two border rows from either side. The salient

findings are mentioned hers.

a) The pests that got established in the insecticide sprayed
as well as unsprayed plots were the same except the leaf miner
and they were +the pea aphids A. craccivora, the pod bugs
C. gibbosa end R. pedestris and the pod borers ¥. testulalis,

H. armigera and L. boeticus,

b) The aphids were seen throughout the cropping period in the
sprayed fields during kharif and rabi seasons. The peak
infestation was during the fourth week after sowing. The aphid
ropulation was slightly higher in +the rabl season. The
unsprayed fields were free from the aphid infestation for the
firat 35 days after sowing. A sudden lncrease in the aphid
population was noted thereafter and this was due to the
conducive climatic conditions such as relative humidity and

maximum temperature which was preceded by heavy rains.

c) The american serpentine leaf miner was present +throughout
the cropping period in the sprayed field in both during kharif

and rabi. The infestation of the miner was more during the



eafiy stages of the crop. In the unsprayed plots there was no

incidence of the american serpentine leaf miner.

d) In the insecticide sprayed plots, the pod bugs were seen
throughout the cropping period, with an increase in their
intensity during the later stages of the crop ie poat flowering
stage. On +the contrary, the pod bug population in the
unsprayed plots was seen only from the seventh week after

sowing coinciding with the late flowering stage.

e) _hs far as the pod bores were concerned, both in the
insecticide sprayed and unsprayed plots they appeared only
during the flowering stage of the crop and persisted for one

month.

) The predators identified in the insecticide sprayed fields
were the coccinellids #. sexmaculatus, H. crocea and Scymnus
sp. the syrphid,X. scutellanae a scoleid fallus sp, v .
=¥~ and a carcinophorid E. stall, The parasitoids
were the tachinid,A, nigrotibialis, the ichneumonid Charops sp,
a bethylid 6. triangulifer and a pipunculid 7. subvirescens,
B The unsprayed plot also had the same species of natural enemies

with an exception of €. stali.

g) In the insecticide treated plot, the coccinellids were
- as

-present 1n more numbersﬂcompared to other natural enemies and

ﬁhey were present throughout +the cropping period. The

coccinellid population was not found to synchronise with +the



population of its host, the aphi&. As far as the unsprayed
fields were concerned, the coccinellid population was
comparatively more and their population synchronised with the
aphid population. The non synchronisation might be due to the
deleterious effect of the insecticidal sprays on the

coccinellids.

h) The syrphid X. scutellarae was next in abundance to the
cocecinellids in both insecticide sprayed as well as unsprayed
fields. The larvae of this predator were seen in the aphid

colony during both the seasons.

The other parasitodsand predators +though present
throughout the cropping period during both the seasons were
present in low levels only. The predators and parasitoids were

more during the rabil season than that during the kharif season.

The c¢omparison between the sprayed and unsprayed
plots revealed that though the aphid population shoot up in the
unsprayed plots due to conducive climatic conditions, they were
effectively checked by +the natural enemies. There was
significantly lower population of natural enemies in the
insecticide sprayed plots indicating that +the deleterious
effects of the insecticidal sprays affected the build up of the

natural enemies.

The green lacewing C. carrea used as &=n effective
predator against soft bodied insects in various crops in Tamil

Nadu, Karnataka etc. was mass multiplied and released at



different rates with botanicals neem oil, tobacco decoction and
insecticide malathion on need basis to study their versatility
in controlling the cowpea pests and their compatability with
the aforesaid pest control measures. The results obtained are

briefly enumerated. -

a) C. carnea @ B0 per plot at fortnightly intervals was
effective in controlling pea aphid. It was also found that
among the botanicala, +tobacco decoction 2 per cent when
sprayed at fortnightly intervals effectively reduced the aphid

population.

b) The pod bug population varied significantly among various
treatments only during post flowering period and was controlled
effectively by the botanicals, neem oil 10 per cent and 2 per
cent +tobacco decoction either alone or along with C. carrnea

when applied at fortnightly intervals.

c) As far as the pod borers were concerned, lowest 1incidence
was recorded in the plots treated with tobacco decoction 2 per
cent spray at fortnightly intervals. All the other treatments

alsoc showed significant superiority in controlling pod borers.

d) The natural enemies, M. sexmaculatus, X, =scutellarae and
Charops ap. were present throughout without any significant

difference among the treatments.



e) As far as +the yield was concerned, there was no
significant difference .-among the treatments, but there was
significantly lower pod borer infested pods in treated than in
untreated plots. Though the infestation by aphids and pod bugs
were not reflected in the yield, they would only fetch lower
market price due to the poor guality of the pods as they get

shrivelled and discoloured due to the infestation.
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APPENDIX- I

Weather parameters during 1996-1997
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Peirod Temperature Relative Rainfall (mm)
o (%) humidity (%)
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Ist cropping season

1st week 22.4 90 -
2nd week .23.4 90 | -
3rd week ~ 23.0 ¢ -
4th week 20.4 100 -
5th week 23.2 93 16.6
6th week 20.4 90 7.0
7th week 22.4 90 -
8th week 21.8 87 0.4

2nd cropping season

1st week 22.8 ' 96 27.1
2nd week 23.0 95 11.0
- 3rd week 24.90 89 -
4th week - 22.0 83 -
bth week 21.4 90 22.2
6th week 23.6 96 1.0
7th week 21.2 95 4.0

8th week 22.8 83 -
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ABSTRACT




ABSTRACT

Monitoring of the incidence of pests and their
natural enemies was carried out in the heavily insecticide
sprayed vegetable cowpea plots in farmers’ fields 1in two
locations viz. Kalliyoor and Palappur 1in Thiruvananthapuram
District and in the unsprayed crop raised in the Instructional

Farm, College of Agriculture, Vellayani, during kharif and

rabi, 1996.

The results of the monitoring revealed that the pea
aphid, A. craccivera, the pod bugs R. pedestris gnd C. gibbosa
and the pod borera H. armigera, L. boeticus and M. testulalis
were the major pests that attacked vegetable cowpea both in the
insecticlde sprayed as well as in the unsprayed plots. The pea
aphid was persistept in the insecticide sprayed fields where as
in the unsprayed fields, they were not seen upto 35 deys after
sowing, in both kharif and rabi season. The pod bugs and pod
borers were seen throughout the cropping period with increase
in the post flowering pgriod in both sprayed and unsprayed
crop. Attack of the american serpentine leaf miner L. trifolii
was observed only in the insecticide sprayed fields and was

present in rabi as well as in the kharif seasons

The parasitoids that Here encountered were

A, nigrotibialis, Charops sp., Salius sp. and 7. subvirescens



and the predators were M, sexmaculatus, M, crocea, Scymnus sp.,
E. stali, S, genminata and X. scutellarae. The population of
the natural enemies was higher during the rabi season than

that during kharif season.

The population of the pests and natural enemies in
the insecticide sprayed and unsprayed plots were compared using
students ‘'t’ test and the results revealed that the pest were
more in the unsprayed plots but the population was higher only
for a shorter period and it was effectively checked by the
natural enemies, the population of which synchronized with that
of the pests. There was significantly higher population of
natural enemies in the i *i-lunsprayed plots when compared

to unsprayed plots.

The role of the green lacewing €. carrea 1in the
management of the vegetable cowpea pests was studied +through
repiicated field trials conducted at College of Agricnlture,
Vellayanl during 1896. The impact of blorationals viz., neem
cil and +tobacco decoction and insecticide, malathion on the
predator €. carmea and 1. their effectiveness in management of

cowpea pests was also studied in the field experiment.

C. carnmea released @ 50 per plot at fortnightly
intervalas effectively checked the aphid population. Among +the
- botanicals, tobacco decoction 2 per cent was found to be

"effective 1in controlling the aphids, pod bugs and pod borers.



Neem o0il emulsion 10 per cent when applied at fortnightly
intervals was also found to be significantly superior to the
untreated control. However the infestation by aphids and the
pod bugs was - less in gll the treatments when compared to
control, Though the control plot did not show significant
reduction in yield, the quality of the produce was reduced due
to the pest infestation. €. carpea @ 100 per plot at
fortnightly and monthly intervals were effective against pod
bugs. The pod borers were effectively checked by C. carnea @
50 and 100 per plot. In general the monthly release of ¢,
carnea was comparatively less effective in controlling the

pests. The botanlicals did not show any deleterious effect on

¢, carnea,

When the yield was assessed in terms of weight and
number of pods harvested, significantly higher yield was
recorded only in plots treated with tobacco decoctlon 2 per

cent when compared to untreated control.
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