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INTRODUCTION

Ecological and toxicological problems posed by the

insecticides used for the control of crop pests have been

widely felt. Many of the developing countries are import-

ing the synthetic chemicals required for manufacture'- of

pesticides. The prohibitive rise in the prices of such

materials have reflected in the cost of plant protection

operations at the farmer level in enormous proportions.

Therefore it has become necessary to find out new sources.
/

of cheaper and safer materials suited for tackling pest

problems. Identifying suitable effective materials which

are. locally available and liable for easy- use will go

a long way in employing cheap practices for the management

of pests of crops, especially of vegetables in small farms

and homesteads.

Plants are known to have allelochemicals which

modulate the behaviour of insects by acting as feeding

deterrents and growth inhibitors, making thern suitable

for pest control from the time of application (Jacobsbn,

1980)o A large number of such plants have been identified

during the last two decades in many p^ts of the world.

Many plants available in India including the classical

example Azadirachta indica Juss (Pradhan ^ Jii•» 1963)

are reported for their pest control potential. Plants
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like Annona squamosa Linn. (Tattersfield and Pottery,

1940; Puttaiudraiah and Bhatta, 1955), Acorus calamus Linn.

(Trehan, 1956), Nerium_ oleander Linn, and Calotropis procera

R.Br. (Puttarudriah and Bhatta. 1955). Oclmum basilicum

Linn. (Deshpande and Tipnis, 1977; Pandey et , 1982),

Thevetia thevetiodes Juss. (Atal and Kapur, 1977 and

Freedman et , 1979), Eupotorium odoratum Linn. (Rajamma,
1982), Clerodendron infortunatum Linn. (El Ghar and

El Sheikh, 1987), Lantana camara Linn. (Kiamuda Sukumar,

1988) and Ponqamia qlabra Vent. (Joshi and Rao, 1968;

Nigam. 1977 and Mohanty et , 1988).

Presence oi: JH analogues in plants like Ocimum

basilicum Linn. (Nishida et , 1984) and antijuvenile

hormones in Ageratum conyzoides Linn. (Bowers, 1976) have

made pest control possible with plants products. Identi

fication and isolation of useful plant components which

can directly be utilized for pest control as suggested by

Radwanski (1980) can be made applicable under the Indian

conditions. Based on this approach, plants which viere

proved to have insect control activity under the bioecolo-

gical situations and available locally (Saradamma, 1989),

eight plants which were more efficient were selected.

Feasibility of these plants in"^ practical pest control as

their water" extracts, the easiest form of formulation, uias:
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studied with the following objectives.

1. Screening the plants for their insect control activity

with reference to the pests of amaranthus and bhindi

in comparison with a conventional insecticide and an

• insecticide of plant origin.

2. Augmenting the toxicity of water extracts with additives

that can be incorporated easily.

3. Assessing the efficacy of such water extracts in con

trolling the insect pests of amaranthus and bhindi,

its influence on non-target organisms and impact on

crop yield in a field experiment with reference to

insecticide of plant origin and conventional nature.
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REVIEW OF LITERATURE

A comprehensive review of the work done on the use

of plant extracts for insect control is attempted here.

1.1. Use of neem (Azadirachta indiea Juss,) against insect
pests

Literature on the use of neem against different

insect pests are reviewed here.
\

1.1 ol. Acalymina vittatum Fabr. (Chrysomelidae)

The deterrency of neem extracts against A. vittatum

was reported by Pierce (1981) who observed that spraying

of 0.1 per cent neem extract on the musk melon seedlings

gave good protection for three days. Reed and Reed (1984)

also found that the crude formulations of neem seed was

effective on musk.melon against the striped cucumber beetle,

1.1 <,2. Achoea janata Linn. (Noctuidae)

Ten per cent extract of neem leaves was found effec

tive as feeding deterrent by Chari and Muralidharan (1985).

1.1.3. Aphis craccivora Koch. ^(Aphididae)

Saradamma (1989) observed 100 per cent mortality of

A. craccivora in the laboratory when sprayed with water

extract of a. indica.



1.1.3.1. A. gossYPli Glover. (Aphididae)

First report of the insecticidal property of neem

seed kernel was made by Cherian and Menon (1944) who found

that cold extracts of neem seed kernel was efficient as

an insecticide and their toxicity increased by addition

of soap, against A. gossvpii. Asari and Nair (1972)

reported neem seed suspension against brinjal aphid effec

tive at field level. In field trials conducted, Saradamma

(1989) observed that two per cent benzene extract of

A. indica could protect the crop upto 10 days after spraying

and it was on par with carbaryl 0.2 per cent,

1.1.4. Amsacta moorei (Butlr.) (Arctiidae)

Larvae of A. moorei was seen to migrate from the

plots sprayed with neem kernel suspension to adjoining

unsprayed plots (Patel et al., 1968). Antifeedant property

of neem kernel extract against A. moorei was also evaluated

by Saxena (1982) in a field experiment,

1.1.5. Bagrada cruciferarum Kirk, (Pentatomidae)

Pandey et al. (1981) in experiments on the insecti

cidal properties of mature drupes of Melia azadirach

against painted bug attacking tijmip crop observed 100

and 93.33 per cent of mortality at 2 per cent concentration

of petroleum ether extract, under laboratory and field
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conditions respectively.

Brevinea brassicae Linn. (Aphididae)

Kirpal Singh and Sharma (198:5;) reported that the

neem kernel suspension at 0.2 and 0.4 per cent, oil emul

sion at 0.2 and 0.4 per cent and water extract of leaf at

2 per cent exhibited repellent effect and inhibited mean

> population from 45 to 60 per cent in pot and field
trials on cabbage and cauliflower.

Coccidohvstrirx insolitus (Gr.) (Pseudococcidae)

In field trials conducted,Saradamraa (1989) found

that benzene extract of a. indica leaf gave substantial

reduction in popul.ation of brinjal mealy bug.

Chrotoqonus trachvpterus Kevan, (Acridiidae)

Sandhugurmel and Darrshan Singh (1975) found in the

^ l^^°^^tory studies lucern plants sprayed with 2 per cent
>

neem fruit suspension was not fed, while light feeding

was observed on leaves treated vrith neem leaves.

Crocidolomia binotalis Zell. (Pyralidae)

Two per cent neem extract was effective against

cabbage web womi in a field experiment (Fagoonee, 1980).

b'
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1.1.10. Dysdercus clngulatus (f.) (Pyrrhocoridae)

Saradamma (1989) found that neem leaf extract gave

25 per cent of nymphal mortaLity and 50 per cent of mal

formed adults.

1.1.11. Earias vltella Fb. (Noctuidae)

Water extracts of neem seed was reported toxic

against 5th instar larvae of E. vitella In the laboratory
by Chouhan and Qadri (1989).

Ephestia cautella Walker, (Pyralidae)

Toxlcity of neem leaves against E. cautella was

reported by Fry and Sons (1938).

gpj-trix fuscula Harrow. (Chrysomelidae)

Reed and Reed (1984) reported that crude formulations

of neem seed was effective for the control of E. fuscula

-t o" aubergene.

1.1.14. Hellothis armlqera (Hb.) (Noctuidae)

Kumar and Sangappa (1984) and Srivastava ^

(1984) found that neem seed kernel extract and neem oil

ware successful in the field for controlling H. armiqera

but had no significant effect on yields.
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1.1.14.1. H. zea (Boddie.) (Noctxiidae)

Antifeeding and growth inhibitory activities of

chloroform extracts of M. azadirachta on H. zea was reported

by Mc.Millan et a^. (I969).

1 .1 .15. HenDsepilachna vigintiocto-pmctata (Fab.)

(Coccinellidae)

Saradamma (1989) reported that benzene extract of

neem leaves effectively controlled the pest on brinjal on

par with carbaryl 0.2 per cent on 7th day after spraying.

1.1.16. Hypera -postica Gyll. (Curculionidae)

Insecticidal property of neem leaves was first

explored by Chopra (1928) against lucem weevil and recorded

25 per cent larval mortality.

1.1.17. Leptinotarsa decemlineata Linn. (Chrysomelidae)

-t Reed and Reed (1984) found that crude formulation

of neem seed was effective against L. decemlineata on

aubergene.

1.1.18. Leucinodes orbonalis Guen. (Pyralidae)

Krishnamurthy Rao (1983) reported that petroleum

ether extract of neem at a dilution of 1:100 gave good

control of the pest.
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1.1.19. Llpaphls pseudobrassi (Kalt.) (Aphididae)

Neem kernel and mixture of soap with kerosene were

found efficient in reducing the infestation of mustard

aphid and increasing the yields (Kabir and Mia, 1987).

1.1.20. Melonaqromyza obtusa M. (Agromyzidae)

Neem kernel extracts gave good control of the pest

in field trials as reported by Srivastava et (1984).

1'1.21. Nephotettix virescens (Dist.) (Cicadellidae)

Saxena (1987) observed that neem cake applied to

soil was, quiet efficient against green leaf hoppers and

transmission of tungro virus.

1.1.22. Nilaparvata luqens (Stal.) (Delphacidae)

Rao and Rao (1979) studied the efficacy of neem

leaf extract spray at 1.0 per cent concentration against

BPH on potted rice seedlings and observed high mortality

after 48 hrs of application,

1.1.23, Orseolia oryzae (wood-Mason) (Cecidomyidae)

Saroja (1986) reported that neem kernel extract,

neem cake and neem leaf extract effectively controlled the

major rice pests and were superior to phosphamidon @ 500 ml/

ha against gall midge.
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1.1.24. Pieris brasslcSfe-- Linn. (Pieridae)

The neem fruit suspension was found effective in

controlling cabbage butterfly as reported by Sandhugurmel

and Darshan Singh (1975).

1.1.25. Plutella xylostella (L.) (Yponomeutidae)

Steets ,(1975) reported that neem leaf extract at

> 2 and 5 per cent concentration killed the pest on beans

and cabbage. in field trials conducted/.,;;, Mongting and

Sudderuddin (1978) found alcohiol extracts of the neem seed

as most toxic to p. xylostella on turnip. Adhikary (1985)

conducted field trials v/ith crude methanol extracts, aqueous '

suspension of seed kernels and leaves of neem and found

that crude methanol extracts of neem seed at 2 and 4 per cent

was more efficient than the standard insecticides mevinphos

and deltamethrin,

^ 1.1.26. Popillia japonica Newn.(Scarabaeidae),

Ladd ^ (1978) reported that sessafras and

soyabean could be protected from Japanese beetle with

aqueous emulsion and alcohol extracts of neem seed.

1.1.27. Rhopalosiphum nympharae (Fitsch) (Aphididae)

Goyal ^ (1971) found neem cake effective for

the control of aphids.

,V

11
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1.1.28. Schlstocerca qreqarla F. (Acridiidae)

Medieago arbora treated with the extract of fresh

neem leaves were not fed by s. greqaria upto 7th day

(Sergent, 1944). Pradhan et al. (1963) reported that

S. greqaria swarms could not feed on crops sprayed with

0.1 per cent neem kernel suspension at the rate of

300-600 lAia. Goyal ^ (1971) also observed neem cake

effective for the control of s. qreqaria.

1'1*29. Scirpophaqa incertulas Walk. (Pyralidae)

Saroja (1986) reported that neem kernel, neem cake

and neem leaf extract were not toxic to rice stem borer.

1.1.30. Selepa docilis Btlr. (Noctuidae)

Toxicity of neem emulsion to leaf roller on aubergine

was reported by Cobbinah and Osei-owusu (1988),

1.1.31. Spodoptera fruqiperda Fb. (Noctuidae)

Mc. Millan et (1969) reported extracts of

ill* azadirach had the antifeeding and growth inhibitory
I

activities on S. fruqiperda. ^

1.1.32. S. litura Fb. (Noctuidae)

Antifeedant and repellent action of neem kernel

extract on tobacco caterpillar was observed by Joshi and
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Ramprasad (1975) in laboratory studies. Under field condi

tions one to five per cent neem seed kernel suspension in

water was found as good as fentin acetate (0.0075 per cent)

and fentin hydroxide 0.075 per cent.' (Joshi et , 1978).

Two per cent aqueous suspension of neem seed kernel was

recorded as an ovipositional repellent by Joshi and

Sitaramiah (1979). Antifeedant action of neem kernel

extract to larvae of S, litura on sweet potato was also

reported by Abdul Kareem (1980).

Ramprasad et (1987) suggested that tobacco

nurseries could be protected against S. litura by using

the neem seed suspension. Strong hormonal effects of crude

extract of neem leaves to s. litura was reported by Saradamma

(1989).

1.1.33. Tj.ichoplusia ni (Hubner) (Noctuidae)

Reed and Reed (1984) reported that crude formulation

of neem seed protected musk melon in field trials against

T. ni.

1.1.34.. Urentius echinus (Rict.) (Tingidae)

Cherian and Menon (1944) observed cold extracts of

neem seed kernel efficient for control of the pest and

toxicity of neem emulsion was reported by Cobbinah and

Osei-oisTusu (1988).
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1.2., Use of yellow oleander (Thevatla spp. Juss) against
insect pests

Acalymma vittatum Fabr, (Chrysomelidae)

Reed et (1981) studying the antifeedant property

of 350 natural products and reported that neriiforin

(T. thevetiodes) was most effective against A. vittatum.

1.2.2. A. craccivora Koch. (Aphididae)

In the laboratory trial to evaluate the insecticidal

properties of plants extracted with different solvents.

Saradamma (1989) found that water extract of T.neriifolia

leaves produced 88.08 per cent of mortality of the aphids.

1.2.2.1. A. gossypii Glover (Aphididae)

Saradamma (1989) reported the contact toxicity of

benzene extract and water extracts of yellow oleander

leaves to brinjal aphid and was effective in protecting

to the crop in the field.

1'2.3. Hendsepilachna viqintiotopunctata (Fab.)

(Coccinellidae)

Leaf extract of T. neriifolia was found toxic to

epilachna beetle in brinjal and bittergourd by Saradamma

(1989). ,
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1.2.4. Ostrlna nubllalis (Hb) (Pyralidae)

Mc. Laughlin et (1980) reported that ethanol

extract of mexican yellow oleander seeds T. thevetlodes

was lethal to European Corn borer producing 100 per cent

larval mortality when incorporated into its diet.

1.3. Use of Clerodendron spp Linn, against insect control

1-3.1. A. qossypii Glover (Aphididae)

Saradamma (1989) observed reduction in population

of aphids in brinjal when sprayed with two per cent benzene

extract of C. infortunatum.

1.3.2. Cylas formicarius F. (Curculionidae)

Leaves of C. infortunatum incorporated into the

soil at 5000 kg/ha one week prior to planting of sweet potato

vines reduced in the infestation by sweet potato weevil

(Rajanuna, 1982).

1.3.3. D. cinqulatus (F.) (Pyrrhocoridae)

In the laboratory studies, Saradamma (1989) found

that water extracts of C. infortunatum produced 6.84 and

22.72 per cent nymphal mortality upto fifth and five days

after spraying respectively and 22.7 2 per cent of test

insects emerged as malformed adults.
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^♦3.4. H. vlqlntioctopunctata Fab. (Coccinellldae)

Benzene extract of C. Infortunatum at two per cent

concentration controlled epilachna beetle on bittergourd,
was on par with carbaryl 0.2 per cent upto two weeks after

treatment (Saradamma, 1989).

1.3.5. S. litura Fb. (Noctuidae)

Laboratory studies by Hosozawa ^ (1974) revealed

that as 1 per cent ether extract of C. fragrans gave 80-100

per cent protection from third instar larvae of s. litura.

1.4. Use of oleander (Merium oleander Linn.) against
insect pests

1-4.1. A. gossypii Glover (Aphididae)

Saradamma (1989) reported that two per cent benzene

extract of nerium leaves reduced the population of brinjal
aphid significantly.

D. cinqulatus (F.) (Pyrrohocoridae)

Water extracts of dried nerium leaves was found to

have hormonal activity on red cotton bug (Saradamma, 1989).

1.4,3. 3. litura Fb, (Noctuidae)

Two per cent water extract of leaf produced 10 and

20 per cent of test population as'malformed and dead pupae

S"
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respectively found by Saradarmia (1989) in laboratory

studies.

1-4.4. S. qreqaria F. (Acrldlidae)

Chandra and Thapar (1985) reported nerlum as a

deterrent, when the maize leaves were sand wiched v;ith a

paste made by crushing the leaves of kaner while one per cent

V aqueous suspension was ineffective.

1.5. Use of eupatorium (E. odoraturn Linn.) against insect
pests

1.5.1. Cylas formicarius F. (Curculionidae)

Rajamma (1982) observed that' the infestation by

sweet potato weevil was reduced by the incorporation of

eupatorium leaves into the soil prior to planting.

1«5.2. C. insolitus (Gr.) (Pseudococcidae)

> Benzene extract of two per cent eupatorium leaves

was found effective to brinjal mealybug by Saradamma (1989).

1.6. Use of custard apple (Annona squamosa Linn.) against
insect pests

Puttarudraiah and Bhatta (1955) reported the insecti-

cidal properties of custard apple,

1-6.1. Dactynotus carthami HRL. (Aphididae)

Alcohol extracts of A. sguamosa was found useful
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against safflower aphid by Deshmukh and Borle (1975).

Nephotettix virescens (Dist.) (Cicadellidae)

Mariappan and Saxena (1983) reported custard apple

oil effective against rice green leaf hopper and reduced

the incidence of rice tungro virus disease.

Nilaparvata luqens . (Stal. ) (Delphacidae )

Toxicity was enhanced against BPH when neem oil and

custard apple oil was combined at 2:1 ratios (Reguraman

et al., 1988).

1.6.4, S. litura Fb. (Noctuidae)

Deshmukh and Borle (1975) found that alcohol extracts

of A. squamosa had effective to the tobacco caterpillar.

1.7. Use of Ponqamia spp Vent, against insect control

1.7.1. Diacrisia obliqua Walk. (Arctiidae)

Mohanty et (1988) reported antifeedant action

of seed extracts of P. pinnata against D. obliqua.

Holotrichia consanquinea Blanch. (Melolonthinae)

Karanjan cake was found toxic to white grubs by

Nigam (1977).

Mesomorphus villiqer (Blanch) (Tenebrionidae)

Joshi and Rao (1968) reported that cake of P. qlabra
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at 1, 5 or 10 g was effective to control M. villiqer on

tobacco seedlings under field conditions.

1.7.4. N. virescens (Dist.) (Cicadellidae)

P. pinnata was found more effective than neem oil

in reducing the field population of leaf hoppers and trans

mission of virus (Mariappan et , 1988).

Opatroides frater F. (Tenebrionidae)

In a field trial Joshi and Rao (1968) reported

pongamia cake efficient for the control of the pest of

tobacco seedlings.

1.7.6. Scleron latipes (Quen.) (Tenebrionidae-)

Insecticidal activity of pongamia cake against

latipes was observed by Joshi and Rao (1968).

1.7.7. S. litura Fb. (Noctuidae)

Srimanarayana et (1988) reported that antifeedant

activity of Karanjin cake and seed extract of P. qlabra

against S. litura ranged from 73.33 to 86.88 per cent.

1.8. Use of extract of Calotropis qiqantea R.Br against
insect pests

1.8.1. s. qreqaria F. (Acridiidae)

Rao and Mehrotra (1977) found that benzene and water

i:
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extracts and also alkaloid fractions of the leaves of

C. qiqantea were having deterrent action on S. qreqaria.

1.9. Use of extract of Aqeratum conyzoides Linn, against
insect pests

1.9.1. Pthorimaea operculella (Zell.) (Gelechiidae)

Laboratory tests by Pandey et (1982) showed

that two per cent leaf extract was effective against fifth

instar larvae of potato tuber moth.

1.10. Use of extract of Arqimone mexicana against insect
pest

1.10.1, Baqrada cruciferariim Kirk (Pentatomidae)

Pandey et (1981) reported that petroleum ether

extract of A. rnexicana gave 86.66 and 55.66 per cent morta

lity of B. cruciferarum in the laboratory and field experi

ments respectively.

1.11. Use of Tulsi (Ocimum spp L.) against insect pests

1.11.1. D. obliqua Wlk. (Arctiidae)

Srivastava and Pandey (1983) observed that seed

extract of O. sanctum and O. basllicum produced 100 and

85 per cent of larval mortality respectively.

1.11.2. Dysdercus sp F. (Pyrrhocoridae)

While screening certain plants for their juvenile
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hormone like activity to red cotton bug Gopalan and

Madhusudhan (1981) found that leaves and stem extracts of

0. basilicum were having active principles to Dysdercus sp.

1.11.3. H. armigera (Hb.) (Noctuidae)

Pandey _et (1983) observed 51 .11 to 90 per cent

mortality of pod borer larvae with seed extracts of

0. basilicum.

1.11.4. P. ouerculella (Zell.) (Gelechiidae)

0. basilicum seed extracts were also toxic to potato

tuber moth (Pandey ^ , 1982).

1.11.5. S. litura F. (Noctuidae)

Juvenile hormone property of leaf and stem extracts

of 0. basilicum on tobacco caterpillar was reported by

Gopalan and Madhusudhan (1981).

1,12. Use of sweet flag (Acorus calamus L.) against insect

pests

1.12.1. A. gossypii Glover. (Aphididae)

Pandey ^ (1983) observed that 72 hrs after

treatnent with petroleum ether extracts of rhizomes of

A. calamus at varying concentrations produced more than

45 per cent mortality on aphids.
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1.12.2. H. armiqera (Hb.) (Noctuidae)

Pandey et al. (1983) evaluated the efficacy of some

insecticides of plant origin to gram caterpillar and found

that A. calamus was effective in minimising the population

of H. armiqera.

1.12.3. P. operculella (Zell.) (c;elechiidae)

Two per cent extract of rhizomes was reported toxic

to fifth instar larvae of potato tuber moth by Pandey et al,

(1982).
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MATERIALS AND METHODS

2.1. Evaluation of aqueous leaf extracts for the Insect

control activity-

Water extracts of eight plants viz., Azadirachta

indica Juss, Thevatia neriifolia Juss, Clerodendron

infortunatum (Linn). Nerium oleander (Linn), Eupatorium

odoraturn (Linn), Annona squamosa (Linn), Ponqamla qlabra

(Vent) and Calotropis gigantea (R.Br) were evaluated against

the pests of amaranthus and bhindi in a pot culture experi

ment .

2,1«1, Preparation of water extract

2.1.1.1. Collection of leaves from the test plants

Approximately 5 kgs of fresh green leaves of each

plant, excluding tender and senile ones collected from the

Instructional Farm, College of Agriculture, Vellayani, were

used for the preparation of water extracts.

2.1.1.2. Preparation of leaf powder

The leaves were thoroughly washed with water to

remove dirt and dried in a room at room temperature with

frequent raking for 10 to 15 days, till the leaves become

brittle. The dried leaves were finely gnou^-nsi in an electric

grinder.
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2,1.1.3. Method of extraction

Eighty g of leaf powder of each test plant vras put

in muslin cloth bag'and soaked in 1000 ml of water con

tained in a cylindrical jar for 24 hrs. The cloth bag

was then squeezed repeatedly for draining off the solution

completely. The extracts were filtered through cheese

cloth and the volume was made upto one litre. Tliis aqueous
suspension was treated as 8 per cent (w/V) stock extract

of plant material and was serially diluted to obtain solu

tions of tv;o and four per cent concentrations required

for the different experiments.

2.1.2. Experimental design

The experiment was conducted using a completely

randomised design with three replications and nineteen

treatments involving eight plants at two concentrations

(2 and 4 per cent) tobacco decoction as per the recommenda

tions in Kerala Agricultural University package of practices

(1989), carbaryl 0.2 per cent spray as the insecticide

standard and water spray as control were used.

2.1.3. Evaluation of plant extracts against pests of

amaranthus

The evaluation was made in a pot culture experiment

using completely randomised block design.
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2.1.3.1. Raising amaranthus in pots

Pots of size 30 x 30 cm were filled with potting

mixture of ltl:l proportion of soil, cowdung and sand.^

Twenty five day old amaranthus seedlings (variety - Kannara

local) were transplanted at the rate of three seedlings
per pot. The crop was raised follov/ing the recommendations

in the package of practices of Kerala Agricultural Univer

sity (1989).

2.1.3.2. Monitoring pest population in amaranthus

The number of p. basalis larvae present in the

webbings were recorded at \veekly intervals.

2.1.3.3. Application of plant extracts

Water extracts of the plants were sprayed when the

pest population caused significantly visible injury.

Thorough spraying was made using a pneumatic Knapsack

sprayer of 9 1 capacity to the run off point.

2.1.3.4, Assessment of results

Pretreatment counts just before the spraying and .

post treatment counts two days after spraying and there

after at seven day intervals were recorded. The data were

analysed using analysis of covariance technique with

covariate as pretreatment counts.
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2.1,4, Evaluation of plant extracts against pests of bhindi

The evaluation was done in a pot culture experiment

using completely randomised design.

2.1.4.1. Raising bhindi crop in pots

Pots were prepared as described in para 2.1,3.1 •

In each pot foxir bhindi seeds (variety - Vellayani local)
were sown and the crop was raised adopting the package of

practice recommendations of Kerala Agricultural University

(1989).

2.1 .4.2. Monitoring insect population in potted plants

Pest population was recorded at five day intervals.

2.1.4.2.1. Bhindi aphid Aphis gossvpii (Aphididae)

The aphid population was recorded from six square cm

area from the second, third and fourth leaves from the tip

of the plant.

2.1.4.2.2. Bhindi jassids Amrasca bigubtula biguttula
(Cicadellidae)

The jassid population was recorded following the

procedure described by Krishnaiah et al, (1979). Counting

the jassids in the second, third and fourth leaves from

the tip of plant.
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2.1.4.2.3. Shoot and fruit borer Earias vitella (Noctuidae)

Damage due to E. vitella was assessed by counting

the total shoots and infested shoots. Damage due to boring

was assessed in terms of the total number of fruits and

fruits damaged at each observation.

2.1.4.2.4. Natural enemies of insect pests

Plants were examined for the predator beetle

Chilomenus sexmaculata and number v/as recorded. The para

sitised life stages of the pests were reared in the labora

tory and emerging parasites were recorded daily,

2.1.4.3. Application of plant extracts

Water extracts of the plants were sprayed when the
(\pest population attained level(?that caused visible damage

as mentioned in para 2.1.3,3.

2.1.4.4. Assessment of results

Pretreatment and post-treatment counts of A. gossypii,

S. biquttula biquttula. E. vitella and C. sexmaculata were

recorded at two days after treatment and thereafter at

five day intervals. The data v^^ere analysed as described

in para 2.1.3.4 and the treatments significantly superior

controlling the p^sts were selected for further^ studies.
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2.2. Augmentation of toxicity of plant extracts by the use
of additives

Water extracts of five plants found from effective

in the previous experiments viz., Neem, Thevetia, Clerodendron.

Nerium and Eupatorium at 2. 4 and 8 per cent concentrations

(W/V) were mixed with 1 and 2 per cent of teepol, l and

2 per cent coconut oil and 0.4 per cent soapwater and

tested against Spodoptera litura and Aphis qossypii in the

laboratory.

2.2.1. Rearing of test insects

2.2.1.1. S. litura (Noctuidae)

Larvae of s. litura collected from the Instructional

Farm, College of Agriculture, Vellayani were-reared in the

laboratory on castor leaves in glass troughs of 30 cm width.

The adults emerged were provided with honey solution in

cotton pad and allowed to mate in round glass jars. Castor

leaves were provided in the jars for egg laying. Eggs were

collected daily and transferred to separate glass troughs

for hatching. The newly^ hatched larvae were fed with fresh
castor leaves till the fourth instar stage which were used

for the experiment-.

2.2.1.2. A. qossypii (Aphididae)

Adults of A. qossypii were collected from bhindi
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plants in the field and reared on bhindi shoots, tha cut

ends of which were dipped in water contained in small

bottles to maintain the turgidity of leaves. The cylin
drical glass troughs in %^hich the culture was maintained

were covered with muslin cloth. Fresh shoots were reple

nished as and when required. Aphids in the penultimate .

instars, were collected from the culture for the experiment.

2.2.2. Preparation of stock solutions

2.2.2.1. Water extracts of plants

Sixty g of leaf powder of each test plant was

extracted in 300 ml of water as described in para 2.1.1.3

and the volume was made upto 300 ml, to obtain 20 per cent

extract which were^ used as the stock extract.

2.2.2.2. One per cent teepol

Ten g of teepol was thoroughly mixed with 90 ml of

water.

2.2.2.3. Four per cent soap water

Four g of ordinary bar soap was sliced and dissolved

in 96 ml water and made upto 100 ml.

2.2.2.4. Coconut oil

Coconut oil obtained from the market was used and

was treated as 100 per cent pure.
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2.2.3. Preparation of spray solutions

Materials used for preparing twenty five ml of

different spray solutions for different treatment combina

tions were prepared using calculated quantity of plant
/

extracts of different concentrations and additives.

2.2.4. Application of spray solutions on the test insects

2.2.4.1. S. litura

One ml of each solution was sprayed topically from

potter's tower on ten newly moulted fourth instar larvae

of S. litura taken in clean petridishes, which formed one

replication. Ten larvae sprayed v;ith water were kept as

control. The treated larvae under each replication were

then transferred to glass chimney placed over petridish

provided with fresh castor leaves. The open end of the

chimney's were covered with muslin cloth. Three replica-

't-ions were maintained for each treatment.

2.2.4.2. A. qossypii

Ten aphids of penultimate instars were applied with

each treatment as in para 2.2.4.1, and were then trans

ferred to fresh tender leaves of bhindi kept in glass

chimney's by using camel hair brush and allowed to feed

as mentioned in para 2,2.1.2. Three replications were

maintained for each treatment.

r -«
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2.2.5. Assessment of results

2.2.5.1. S. lltura

All the treated larvae were kept under observation

for 24 hrs after spraying and thereafter at 48 hrs interval

until they died or emerged as adults/adultoids. Larval

mortality, larval pupal mosaic, pupal mortality and adults

malformation were recorded and the data were subjected to

statistical analysis.

2.2.5.2. A. qossypii

Mortality of aphids was recorded after the first

24 hrs and then at 48 hrs intervals. The data were sub

jected to statistical analysis,

2.3. Efficacy of selected plant extracts in the management
of pests of amaranthus and bhindi in the field

Field experiment was conducted to evaluate the

efficacy of selected plant extracts added with the additive

seen more effective in the laboratory trial.

2.3.1. Experiment site

The experiment was laid out in the Instructional

Farm, College of Agriculture, Vellayani in the summer rice

fallov/ during the month of February to May 1990.
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2.3.2. Amaranthus

2.3.2.1. Raising nursery

Seeds of ^aranthus (variety - Kannara local)

obtained from the Instructional Farm were used for raising

the seedlings in nursery. Twenty five day old seedlings

were transplanted in the main field.

2.3.2.2. Preparation of the experiment field

The experimental area was ploughed well and weeds

were removed. Clods were broken to get a fine tilth and

the field v/as levelled.
I

2.3.2.4. Layout

The experiment was laid out adopting a randomised

block design with 15 treatments and three replications.

Each plot had a whole plot size of 2.16 sq mts (1,8 x 1.2 m)

with a net plot size of 0.72 sq mts leaving one row of

plants on all sides and the plant population in net plot

area was 12.

2.3.2.5. Raising the crop

Twenty five day old amaranthus seedlings were

transplanted at a spacing of 30 x 20 cm. All the crop

husbandry operations (except plant protection) were carried
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out as per the package of practices recommended by the

Kerala Agricultural University (1989).

2.3.3. Bhindi

2.3.3.1. Layout

The experiment was laid out adopting a randomized

block design with 15 treatments and three replications. '

The whole plot size was 4.3 2 sq mts (2.4 x 1.8 m) with a

net plot size of 1.44 sq mts having eight plants in the

net plot.

2.3.3.2. Raising the crop

The crop v/as raised in shallow trenches with a

sp^'^ing of 45 cm between plants and 60 cm between rows.

Two seeds per pit (twelve seeds/row) were dibbled and

fifteen days after germination one healthy plant per pit

was retained (six in each row) and other removed. All

cultural operations suggested in package of practices

(1989) of the Kerala Agricultural University for raising

bhindi were followed excluding the plant protection measures.

2.3.4. Treatments

Aqueous extracts of neem, thevatia, and clerodendrdn

at 2 per cent and 4 per cent concentrations and the extracts

in combination with 0.4 per cent soapwater were tried in
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comparison with carbaryl 0.2 per cent (as a standard

insecticide), tobacco decoction (as a standard insecticide

of plant origin) and water spray (as control).

2.3.5. Preparation of stock solutions

2.3.5.1. Plant extracts

Two hundred and forty g of leaf powder of each

test plant was extracted in three litres of water following

the procedure described in para 2.1.1.3. The volume was

made upto 3000 ml and obtained the stock extracts of

8 per cent concentration.-

2.3.5.2. Soapwater

Sixty g of bar soap was dissolved in water as

mentioned in para 2.2.2.3 and the volume was made upto

one litre for obtaining six per cent stock solution.

2.3.6. Preparation of spray solutions

Carbaryl 0.2 per cent spray solution was prepared

by mixing 8 g of 50 per cent v/.D.P. obtained from Rhone-

Poulene Agrochemicals (India) Ltd., in water and volume

was made upto 2 1.

Tobacco decoction was prepared as per the package

of practices recommended by the Kerala Agricultvaral Univer

sity (1989).
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2.3.7. Application of spray solutions

The spray solutions were applied in the respective

plots using a pneumatic hand compression sprayer of nine 1

capacity when the pest population caused injury at visible

levels. Screens were provided around the plots to prevent

contamination through drift. A thorough and uniform cove

rage of plant parts was ensured.

2.3.8. Assessment of results

2.3.8.1. Amaranthus grasshopper Attractomorpha crenulata

(Acriididae)

Early stage of the crop was damaged by grasshoppers.

The leaf area damaged in four plants, selected at random,

from the net plot area was observed. The intensity of

damage was scored on the scale given below:

Scale Per cent damage Score

1 1-20 10

2 21-40 30

3 41-60 50

4 61-80 70

5 81-100 90

The middle values of scale were taken as the score

values. The number of leaves damaged in 4 plants was

recorded and vrere grouped in different scores. The number

.J ' i



of damaged leaves under each score was multiplied with

corresponding score value. This value was then divided

by the total number of damaged leaves. The derived figure

was taken as the index of leaf damage in a plot. Tlie data

vrere then subjected to statistical analysis,

2.3.8.2. Leaf webber Psara basalis (Pyralidae)

Population of P. basalis larvae was recorded at

weekly intervals by counting the larvae in the leaf folds.

Four plants were selected at random from each plot for

observation. weight of the damaged leaves at harvest was

also collected and the data were subjected to statistical

analysis.

2.3.8.3. Yield

Weight of plants after removing the damaged leaves

if any was recorded at harvest, data were subjected to

statistical analysis.

2.3.9. Collection of data in bhindi

2.3.9.1. Bhindi grasshopper A. crenulata (Acridiidae)

Four plants at the middle of the experimental plot,

which formed the observation unit were observed and inten

sity of leaf damage was calculated as explained in para

2.3.8.1. The data were subjected to statistical analysis.
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2.3.9.2. Bhindi aphids A. qossypii (Aphididae)

The incidence of A. qossypii on four plants in the

observation unit of each plot was recorded as described

in para 2.1.4.2.1.,

2.3.9.3. Leaf hoppers (h biquttula biguttula (Cicadelidae)

Data on leaf hopper infestation were collected from

four plants in net plot area, as ipentioned in para 2.1.4.2.2,

2.3.9.4. Sylepta deroqata (Pyralidae) on bhindi

Number of leaf rolls with the larvae were recorded

from four plants selected at random from the net plot area

of each plot.

2.3.9.5. Shoot and fruit borer E. vitella (Noctuidae)
of bhindi

Observation unit consisted of 8 plants in the nef

plot area. Fruits harvested from each plot at five day

intervals were sorted but as damaged and healthy and the ^

number and weights were recorded. The data were subjected

to statistical analysis.

2.3.9.6. Natural enemies of insect pests

Observations were recorded from four plants in the

net plot area as described in para 2.1.4.2.4 and subjected

to statistical analysis.
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2.3.9.7. Yield

The yield obtained from each net plot at 5 day

intervals were recorded and the data were statistically

analysed.

3^
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RESULTS

3. Results of different experiments carried out with a

view to ascertaining the feasibility of controlling
vegetable pests with plant extracts are presented in
this chapter.'

3.1. Evaluation of water extracts for insect control

activity

3.1.1. Effect of plant extracts on amaranthus leaf webber

P. basalis

Data relating to the experiment were subjected to

statistical analysis and presented in Table 1.

At two days after spraying (DAS) the mean larval

population was least in plants treated with carbaryl

0.2 per cent (1.05) followed by T. neriifolia four per cent

(3.42) and two per cent (4.92) and C. infortunatum 4 per cent

(5.7 2) in descending order. Tobacco decoction and other

extracts were on par with control (9.62).

On 7th day also carbaryl 0.2 per cent (0.10) was

more efficient than the plant extracts followed by

T. neriifolia 4 per cent (2.06), E. odoratum 4 per cent

(3.73), C. infortunatum 4 per cent (4.05) and T. neriifolia

2 per cent (4.21) in their order of efficacy. E. odoratum

2 per cent (6.08), A. indica 4 per cent (6.56) were infe

rior to the above superior to other treatments including

controlo
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Table 1. Msan larval population of arnaranthus leaf webber P. basalis observed at
different intervals after spraying and the yield

39
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Treatments
Mean number of larvae observed
at different periods after spraying

(days) Mean*

2 7 14

Mean yield
(gms/pot)*

A. indica extract 2 iser cent 7.45

(2.90) ab
7.15

(2.85)bcd
6.79

(2,79)abcdef
6.66

(2.58)f 140 ef

" 4 per" cent 7.66

(2.94)ab
6.56

(2.74)cde
4.91

(2.43)def
5.18

(2.27)g 141.7 ef

T. neriifolia extract 2 per cent 4.92

(2.43)cd
4.21

(2.28)efg (2!49)cdef
4.86

(2.20)g 160 fg

" 4 per cent 3.42

(2.10)d
2.06

(1.78)g
1.79

(1.67)g
2.60

(1.61)h 171.7 g

C, infortunatum extract

2 p^ cent
8.20

(3.03)a
7.05

(2.83)bcd
6.78

(2.79)abcdef
6.81

(2.61)f 135.7 def

" 4 p^t cent 5.72

(2.59)bG
4.05

(2.24)efg
4.34

(2,31)efg
4.70

(2.17)g 143,3 fg

N. oleander extract 2 n(«r oont 8.04

(3.00)ab
9.67

(3.26)abc
9,68

(3,26)a
10.11
(3.18)ab 94 a

4 p^r cent 8.80

(3.12)a
10.15

(3.33)ab
9.08

(3.17)abc
8,14

(2.85)de 96,3 a

E. odoratum extract 2 T^etr cent 9.60

(3.25)a
6.08

(2.66)def
5.46.

(2.54)bcdef
7.66

(2.77)ef 127,3 bed

" 4 p&r cent 7,33

(2.88)ab
3.73

(2.17)fg
3.48

(2.11)fg
5.39 .

(2.32)g 125 cd

A. squamosa extract 2 per cent 9.59

(3.25)a
11.05

(3.47)a
9.99

(3.31)a
9.50

(3.08)abed 102.7 ab

" 4 p&r cent ^ 9.03
(3.16)a

7.36
(2.89)abcd

8.03
(3.00)abcde

8.44
(2.91)de

r' "•
105.0 ab

P. qlabra extract 2 per cent 8.^9
(3.07)a

10.11
(3.33)ab

8.55^
(3.09)abod

10.22
(3.20)ab .95.3a

" 4 per cent 8.83
(3.l3)a

10.22
(3.3^)ab

10.22
(3.34)a

8.88
(2.98)bcde 120 be

2- aiaantea extract 2 per cent 8.23
(3.03)a

9.98

(3.3l)abc
9.27

(3.20)abc
8.55

(2.92)cde 105 ab

" 4 per cent 8.05

(3.00)ab
10.36

(3.37)ab
9.36

(3.21)ab
9.87

(3.14)abG 101,7 a

Tobacco decoction 9.58

(3.24)a
10.26

(3.35)ab
8.16

(3.02)abcd
9,06

(3.01)bcd 106,7 ab

Carbaryl 0.2 per cent 1.05

(1.44)e
0.10

(0.95)h
0.33

(0.82)h
0.63

(0.80)i 173.3 g

Control

CD

9.62

(3.25)a

0.386

10.60

(3.40)ab

0.503

9.64

(3.26)a

0.612

10.64

(3.26)a
**

9Q a

•k-k

Figures in parentheses are transformed values

Means in columns followed by the same letter are not significantly different
at 5% level

*Data compared by DMRT: rest of the data were subjected to analysis of
covari ance
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On 14th DAS carbaryl 0.2 per cent (0.33) continued

to be more efficient than leaf extracts, four per cent

extract of T. neriifolia with a mean population of 1.79

ranked next on par with 4 per cent E. odoratum (3.48) and

4 per cent C. Infortunatum (4.34). Plants treated with

A. indica 4 per cent, T. neriifolia 2 per cent and

E. odoratum 2 per cent had a mean population of 4«91, 5.22

and 5.46 respectively, and were intermediate in efficacy

compared with the mean population of 9.64 in the control

pot.

The mean population computed for the entire crop

season was least in pots treated with carbaryl 0.2 per cent

(0.63) and it was followed by 4 per cent extract of

T. neriifolia (with larval population 2.60), C. infortunatum

4 per cent (4.70), T. neriifolia 2 per cent (4.86),

A. indica 4 per cent (5.18) and E. odoratum 4 per cent

(5,39). A. indica 2 per cent, C. infortunatum 2 per cent

and E. odoratum 2 per cent had a mean population of 6,66

to 7.66 which were significantly superior to the remaining

treatments. A. squamosa 2 per .cent, C. qiqantea 4 per cent,

N. oleander 2 per cent and P. qlabra 2 per cent were in

efficient in reducing the pest population, and rest of the

treatments viz. N. oleander 4 per cent, A. squamosa 4 per

cent, C. qiqantea 2 per cent, P. qlabra 4 per cent and
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tobacco decoction were superior to control.

The mean leaf yield obtained was highest in pots

treated with carbaryl 0.2 per cent, extract of^T. neriifolia

4 per cent, T, neriifolia 2 per cent and C. infortunatum

4 per cent (173.33, 171.67, 160.00 and 143.33 g respec

tively). Tobacco decoction, C. qiqantea 2 per cent,

A. _squamosa_ 4 and 2 per cent; N. oleander 4 per cent and

2 per cent, C. qiqantea 4 per cent and P. qlabra 2 per cent,

were on par with control and mean leaf yield varied from

106.67 to 90 g. The leaf yield of remaining treatments

were significantly more than the control.

3.1.2. Evaluation of plant extracts against pests of
bhindi

3.1.2.1. Effect of plant extracts on A, qossypii

Data collected on the mean aphid population (Table 2)

revealed that carbaryl 0.2 per cent followed by tobacco

decoction and T. neriifolia were more efficient treatments

which reduced the mean aphid population to 35.52, 52.14 and

55.79 respectively. The remaining treatments except

X* neriifolia 2 per cent (68.08), a. indica 4 per cent
(93.66) and 2 per cent (96.52) were ineffective and on par

with control (139.39) with mean population varying from

110.29 to 133.91. On 5th DAS a similar trend was observed

with carbaryl 0.2 per cent, tobacco decoction and
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T. neriifolia 4 per cent. The mean population in pots

treated v/ith A. indica 4 per cent (53.01) and 2 per cent

(61.24) were on par with that T. neriifolia 2 per cent

(52.41), followed by C. infortunatum 4 per cent (81.59).

Other treatments had no significant difference with con

trol. Efficacy of carbaryl 0.2 per cent, tobacco decoction

neriifolia 4 per cent continued on 10th day after

spraying also. The pattern of aphid population in other

treatments were similar to those in the previous observa

tion. On 15th day after spraying no treatment was superior

to control and the mean population ranged from 68.97 under

N. oleander 4 per cent to 107.59 under C. infortunatum

4 per cent.

Two days after second spraying T. neriifolia

4 per cent v/ith mean aphid population of 48.25 was ranked

next to carbaryl 0.2 per cent (24.30). It was also on par

-h with tobacco decoction (53.06) and T. neriifolia 2 per cent

(56.68). The highest mean aphid population was recorded

under a. sguamosa (89.32) and it did not show significant

variation with the rest of the treatments. On 5th day

after second spraying the least mean population (13.21)

was under carbaryl 0.2 per cent followed by tobacco decoc

tion (28.55) and T. neriifolia 4 per cent (30.00).

T. neriifolia 2 per cent (41.25), A. indica 4 per cent
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I«bl. 2. populrtlop of bUlj^ ajihW.-^. «e»»TDll M 4i«.r«it lat.rrala .ftor ipnTliic

oayi Qitcr rixve Kprayiii^*"
J 10

R3QQ populAtiOQ or epMds oba«xv«4 (por 6 ca^
amr ••ooad spnyist

loaf) at different Intanrals after-traatamt

15

A£SiS£ «actract 2 imr cant

4 •

T. pTllfolia «3ctr»ct 2 •

4 -

C. infortunatm extract 2 •

96.52 61.24 51.15 99.75 69.77 57.60
(9.88)c (7.e9)d (7.23)c (10.04) (8.41)bc (7.66)b

93.66 53.01 40.45 89.60 62.10 54.99
(9.73)c (7.35)d (6.44)c (9.52) (7.94)cd (7.48)b

68.08 52.41 39.04 96.30 56.68 41.25
(&.3l)d (7.31)d (6.33)cd (9.86) (7.59)da (6.S0)c

55.79 35.15 24.63 - 91.96 48.25 30.00
(7.54)e (6.02)e (5.07)d " (9.64) (7.02)e <5.57)d

126.48

(ll.39)ab
103.17

(10.2l)b
95.23

(9.8l)ab
103.59

(0.23)1
77.32

(8.e5)ab
•

4 • 110.29
(I0.97)b

81.59
(9.09)c

86.71
(9.37)ab

107.59 ,
(10.42)

80.51
(9.03)ab

M. oloamJor
2

m 125.96

(11.26)ab
119.11
(10.96)ab

93.02

(9.70)ab
80.75

(9.04)
80.73
(9.04)ab

•

4 m 128.97
(11.41)ab

112.98
(10.67)ob

75.66

(8.76)b
68.97

(8,36)
• 70.95

(8.48)bc

p. aSoratM Bxtrmnt 2 • 128.54
(11.38)ab

101.73
(10.14)b

96.57

(9.88)ab
102.69

(10.18)
80,70
(9.04)ab

m

4 • 135.62
Cll.69)a

117.94
(10.91)ab

90.10
(9.5S)ab

74.62

(8.69)
78.70
(8.93)ab

t' g°«««o«« sxtrect 2 • '132.84
.(ll.S7)ab

126.52
(U.30)a

97.69
(9.9])ab ,

75.94
(•.'17)

89.32
(9.50)a

•

4 •

126.84
(U.30)ab

116.23
(10.83)ab

95.35

(9.B2)tb
92.33 '
<9.66)

80.55
(9.03)ab

£. ol.hr. sactrKt 2 •
132.46
(11.5S)ab

115.77

(10.81)ab
92.93
(9.7Q)ab

70.96
(8.48) .

79.09

(8.95)ab
•

4 •
132.56
(11.56)ab

119.95
(10.99)ab

92.25
(9.66)ob

76.95
(8.83)

77.51
<8.e6)ab

C. oloMt.. enracrr 2 •
129.66
(11.44)ab

105.76
(10.33)ab

77.47 •
(8.86)ab

82.43
(9.13)

78.37

(8.91)ab

'

4 • 133.91
(11.62)ab

108.97
(10.4d)ab

104.19
(10.26)a

91.05
(9.59)

73.46

(B.63)bc

Tobacco dacoctloo 52.14
(7.29)e

34.88
(5.98)e

36.78

(6.15)cd
90.63

(9.S7)
53.06
(7.35)da

Carbaryl 0.2 per c«nt 35.52

.(6.04)£
16.11
(4.14)£

13.10
(3.7.6)e

74.30

(8.68)
24.30

(5.03)£

Control 139.39
(11.85)a

126.79
(11.31)a

93.27
(9.71)ab

80.99

(9.05)
75.99
(8.77)ab

CD 0.601 0.861 1.26 N.S. 0.642

70.44

(B.45)a

69.78

(8.41)a

76.34

(e.79)a

69.34
(8.39)a

80.49

(9.03)a

77.51
(e.e6)a

63.49
(0.14)a

80.53
(9.03)a

82.59

(9.14)a

79,36
(8.96)a

75.21
(e.73)a

72.64
(8.51)a

28.55

(5.44)d

13.21

(3.77)e

69.08

(0.37)a

0.672

10

52.95
(7.35)abc

^3.47
('/.03)bc

29.99

<S.57)d

25.98
(5.19)d

55.94

(7,5S)abc

52.09
(7.29)abc

55.34

(7,51)abc .

51.46
(7.24)abc

60.45
(7.84)abc

55.42
(7.51)abc

64.97

(•.12)a

54.38
(7.44)aba

64.67

(e.lO)a

63.62
(8.04)4b

55.30

(7.50)abc

53.55
(7,39)abc

47.70
(6.96)c

25.86
(5.18)d

57.44
(7.64)abc

0.885

15

45.92
(6.85)bcd

43.87
(6.70)bcd

41.77
(6.54)bcd

41.33
(6.51)bcd

40.32

(6.43)bcd

42.25
(6.58)bcd

39.32
(6.35)bcd

-43.36

(6.66)bcd

46.24
(6.87)bcd

44.04
(6.71)bcd

51.81
(7,a7)»b

36.62
(6.13)cd

50.00
(7.14)abc

60.68
(7.85)a

33.08

(5.84)d

35.50
(6.04)d

40.85

(6.47)bcd

36.13
(6.09)b

45.84
(6.64)bcd

0.877

Haans follov*d by a ccDamon letter are not significantly different at S%
lev«l

rigurei in parenthoiei are values after traneformation

Maan of three leaves per plant

•Data cccparod by DWTi rest of th« data wore subjected to
analysis of covariance

days after third oprayliif"
5 10 15. .Mean

32.82

(5.82)abc

27.27

(5.32}bcd

32.38

(5.78)6bc

19.18

(4.49)e

39.06

(6.33)a

34.41
(5.95)ab

35.95
(6.08)ab

34.91
(5.99)ab

32.07

(5,75)abc

24.97
(5.10)cde

34.67

(5.97)ab

31.63
(5.71)abc

29.10
(5.49)bcd

28.28
(5.41)bcd

27.43
(5.33)bcd

29.43
(5.52)bcd

25.26
(5.12)cdQ

11.95
(3.60)f

22.86

(4.69)de

'0.677

12.34
(3.65)abcd«

B.82

(3.13)cdef

5.15
(2.46)£gh

2.54
(l.ee)gh

9.08
(3.lB)bcdef

6.38
(2.72)ofg

11.39
(3.52)bc<lof

16.65
(4.20)abc

12.25

(3.64)abcde

12.67
(3.70)cbcde

17.57
(4.31)ab

13.23

(3.77)obcde

7.95
(2.99)def

14.47

(3,93)abcd

17.70
(4.32)ab

14.90
(3.99)abcd

7.08
(2.84)da£g

1.40
(1.55)h

21.54
(4.7S)a

20.30
(4.62)a

11.55

(3.54)bcd

• 11.61
(3.55)bcd

9.22
(3.20)d

17.39
(4.29)ab

12.88
(3.73)abcd

15.54
(4.07)abcd

16.62
(4.20)ab

13.57
(3.e2)abcd

12.28

(3.64)bcd

14.56
(3.05)6bcd

14.14
(3.e9)abcd

12.43

(3.66)bcd

13.20
(3.77)abcd

15.80
(4.10)abc

17.63
(4.32)ab

9.69
(3.27)cd

1.59
(1.61)e

19.92
(4.57)a

0.756

26.77

(5.27)ab

17.91

(4.35)cde

19.11

(4.48)bcde

15.27
(4.03)e

24.95 •
(5.09)abcd

17.05

(4.25)cdo

23.84
(4.98)abcd

17.70
(4.32)cde

24.61
(5.06)abcd

17.11

(4.26)cdQ

20.68

(4.66)abcde

21.91
(4.79)abcde

25.59

(5.16)abc

23.15
(4.91)&bcd«

23.60
(4.96)abcd

29.60
(5.53)a

16.72
(4.21)de

3.64
(2.15)£

21.24
(4.72)abcde

0.774

«9«22
(7.02)g

43.73
(6.6l)h

38.46
(6.20)1

33,53
(5.79)J

67.24

(8.20)abc

55.84
(7.47)£

70.04.
(e.37)ab

69.03-
(8.31)«b

55.92
(7.4e)f

66.19
(8.14)bcd

69.58
(a.>4)ab

55.«8
(7.4i)«

69.04
(D.31)ab

eo.46
(7.7e}daf

59.62
(7.73)ef

62.13
(7.88)cd«

36.94
(6.24)hl

18.11
(4.26)lc

73.22
(8.S6)a

CO
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(54,99) and 2 per cent (57.60) also were found to be supe

rior to other treatments. Ten days after second spraying

carbaryl 0.2 per cent, T, nerlifolia 4 per cent and 2 per cent

were superior to other treatments and on par, with mean

population of 25.86, 25.98 and 29.99 respectively. Tobacco

decoction with a mean population of 47.70 ranked next, rest

of the 15 treatments were on par with control. Fifteen

days after spraying all the treatments came on par with

control and a gradual decrease in the control population

could be observed in all the periodical observations.

Ten days after third spraying carbaryl 0.2 per cent

continued to be superior to T. neriifolia 4 per cent being

11.95 and 19.18, 3.64 and 15.27, and 1.59 and ^.22 for

2, 5 and 10 days after spraying respectively. Plants

sprayed with C. infortunatum 2 per cent and 4 per cent,

N. oleander at both concentrations, A. squamosa at two

concentrations and E. odoratum 2 per cent had a higher

level of population than in control (22.88). The other

treatments were on par with control. Five days after

spraying the variations in population in the treatments,

except carbaryl 0.2 per cent, was not statistically signi

ficant, though the population ranged from 15.27 in

T. neriifolia 4 per cent to 25.59 under P. qlabra 2 per cent.
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Ten days.after treatment T. nerilfolla 4 per cent

(9.22) came on par with tobacco decoction (9.69), which

were also on par with A. Indica 4 per cent (11,55),

T. nerlifolia 2 per cent (11.61), e. odoratum 4 per cent

(12.28) and P. glabra 2 per cent (12.43). The other treat

ments were on par with control. On fifteenth day the

effect of carbaryl 0.2 per cent and T. neriifolia 4 per cent

were on par with a mean population 1.40 and 2.54 respec

tively as against the population of 21.54 under control.

Z* 2 per cent, C. infortunatum 4 per cent,

tobacco decoction, P. glabra 2 per cent, A. Indica 4 per cent.

infortunatum 2 per cent and N. oleander 2 per cent with

mean population varying from 5.15 to 11.39 were superior

to the rest of the treatments including control.

Analysis of the mean aphid population computed for

the entire crop season revealed that carbaryl 0,2 per cent

had the least population (18.11). T. neriifolia 4 per cent

was ranked next (33.53) followed by T. neriifolia 2 per cent

(38.46), which was on par with tobacco decoction (38,94)

and A. indica 4 per cent (43.73). The other treatments

in a descending order of efficacy were A. indica 2 per cent

(49.22), C. infortunatum 4 per cent (55.84), A. squamosa

4 per cent (55.88), E. odoratum 2 per cent (55.92),

giqantea 2 per cent (59.82), P. glabra 4 per cent.(60.46)
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and E. odora turn 4 per cent (66.19), the rest of the treat

ments were on par with control (73,22).

3.1.2.2. Effect of plant extracts on g. biquttula biquttula

All the plant extracts were significantly superior

to control, but inferior to carbaryl 0.2 per cent at two

days after first spraying the mean leaf hopper population

varying from 15.10 to 43.90 against 52.67 in control. Popu

lation under carbaryl 0.2 per cent was the least upto

10 DAS. At 15 DAS the plant extracts A. indica 2 per cent

and 4 per cent were on par with carbaryl 0.2 per cent. Two

days after spraying extracts of C. infortunaturn 4 per cent

(15.10) and T. neriifolia 4 per cent (15.94) were the more

effective in controlling the jassids than A. indica 4 per cent

(21.54), T. neriifolia 2 per cent (25.65) and C. infortunatum

2 per cent (27.64). The other treatments were of moderate

effect. On fifth day C. infortunatum 4 per cent (15.44),

Z* 4 per cent (16.63), C. infortunatum 2 per cent

(18.32) and A. indica 4 per cent (19.93) were the extracts

which controlled the pest population effectively when com

pared to control (60.81). The other effective treatments

in descending order were A. indica 2 per cent (24.31),

T. neriifolia 2 per cent (25.72), P. qlabra 2 per cent

(31,25). Other treatments except A. squaroosa 2 and 4 per

cent, C. gigantea 2 per cent and tobacco decoction were of
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intermediate effect. The population observed at ten days
after spraying A. indica 2 per cent (39.31), followed

C. infortunatum 2 per cent (41.25). a. indica 4 per cent

(42.60). T. neriifolia 4 per cent (44.24) and C. infortunatum

4 per cent (46.06) were next to carbaryl 0.2 per cent with

mean leaf hopper population (-25.20) against the control

population 62.65. But the extracts of N. oleander 4 per cent

and 2 per cent which were effective at 5 DAS were on par

with control on tenth day, the other inefficient treatments

were a. squamosa 2 and 4 per cent, C. qiqantea 2 and

4 per cent and tobacco decoction. Observation made on the

15th day A. indica 2 per cent (45.35) was the most effec

tive plant extract, which was on par with carbaryl 0.2 per

cent (48.24) and A. indica 4 per cent (49.59). t. neriifolia

2 and 4 per cent, C. infortunatum 2 and 4 per cent.

E. odoratum 4 per cent and P. glabra 4 per cent were ranked

next and rest of the treatments were on par with control.

Two days after second spraying carbaryl 0.2 per cent

with mean population of 9.78, was most effective follov/ed

by both concentrations of A. indica. T. neriifolia and

—• .-infortunatum with mean population ranging from 30.70
to 37.82. N. oleander 4 per cent with 48.99 and E. odoratum

4 per cent with 50.38 ranked next. No other treatment was

significantly superior to control (65.47). Data collected
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on fifth day after second spraying revealed T. neriifolia

4 per cent (25.16), C. infortunatum 4 per cent (26.65) as

the treatments next in efficacy to carbaryl 0.2 per cent

(7.45). The other effective treatments were C. infortunatum

2 per cent, A. indlca 4 per cent, T. neriifolia 2 per cent

and A. indica 2 per cent with mean population of 30.00,

32.56, 35.38 and 35.64 respectively. On the tenth day

after second spraying showed that C, infortunatum 4 per cent

(24.64) was the best treatment which was on par with

T. neriifolia 4 per cent (26.63), C. infortunatum 2 per cent

(28.53), carbaryl 0.2 per cent (30.01) and T.. neriifolia

2 per cent (33.57). a. indica 2 and 4 per cent, N. oleander

2 and 4 per cent, E. odoratum 4 per cent v^ere also highly

effective in controlling the pest with population range

of 40.12 to 51.83 compared with mean population 71.36 under

control. Counts of the jassids observed on fifteenth day

showed C. infortunatiim 4 per cent (47.06) more efficient

than carbaryl 0.2 per cent (53.61), and extracts of

T. neriifolia at both concentrations and C. infortunatum

2 per cent were on par with it. The treatments A. indica

4 per cent and 2 per cent and N. oleander at both concen

trations with mean population ranging from 56.31 to 60.98

were also effective in reducing the pest population compared

to the control population 73.32.
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Treataentfl

A. iDdlcg axtract 2 per ccQt

n 4 per cent

T. nerllfolla
" extract 2 per cent

• h per cent

extract 2 p«r cent

(* per cont

N. olgaader
" extract 2 p«r cent

• • U per ccat

E. odoratua
"* extract 2 per cent

• A per cent

A. Rquaposa
Qxtrmct 2 per cent

• k per cont

P, glabrn estrcct 2 periSeont

° 4 par cent

C. gjffentea
extract 2 por cent

• h per cont

Tobacco docoction

Carbaryl 0.2 per cent

Ccatrol

CD

i-
y-

Xebla 3. Kssn popaljrSltcn of leaf "hoppars l£ii MSJjSilSJa blCTttula obiorved at dlfferant Intsnrala aftsr spraying

Keen populiitloa of loaf boppero obses^eO Et dlff »r«nt Intorvalu of tor tj-aate«nt
Kasfi

dayo after first rspraylng

2 5 10 15

dayi after second spraying

5- 10 19

days after third tsprayin®

5 10 15

31.29
(5.68)©f^

21.5<
C4.75)l

25.65
(5,16)hl

15.94

(4.12)J

27.64

(5.35)gh

15.10
(4.01)J

33,61
(5.G8)defg

37.00
(6.i6)bcdo

35.29
(6.02)dof

29.19

(5.49)£gh

39.80
(6.39)bcd

43.90
(6.70)b

36.00
(6.G8)def

37.85
(6.23)bGc!e

40.02
(6.41)bcd

43.63
(6.63)bc

36.20
(6.10)cde

4.43
(2.33)k

52.67

(7.33)a

0.595

24.31
(5.03)hl

19.93

(4.57)1J

25.72

(5.17)^

16.62
(4.20)j

18.32
C4.40)J

15.44

(4.05)J

46.61
(6.90)c<J

36.61
(6.13)o£

34.42
(5.95)o£

38.26

(6.27)3

54.96
(7.48)ab

56.99
(7.62)ab

31.25
(5.68)fg

41.19
(6.50)«Se

57.59
(7.65)ab

49.65
(7.12)bc

56.54
(7.59)ab

4.25
(2.29))c

60.01
(7.e6)a

0.577

39.31
(6.35)g

42.60

(6.G0)efg

48.54
(7.04)c<l3f

44.24
(6.73)o£g

41.26

(6.50)fg

46.06

(6.86)e£g

61.76
(7.92)ab

68.07

(8.31)a

56.26
(7.57)bc<3

50.25
(7.16)cdo

61.22
(7.e9)eb

64.80
(a.ii)ab

56.44
(7.58)bc

47.81
(6.99)(3d£

66.51
(e.32)a

59.20
(7.76)ab

62.27
(7.95)6b

25.20
(5.12)h •

62.65
(7.9e)£ib

45.35
(6.81)g

49.59

(7.11)p£g

55.85

(7.54)<2of

56.20
(7.S6)d3

57,55
(7.65)cd

57.81
(7.67)c<a

60.25
(7.83)bc<a

65.21
(0.14)ebc

62.10
(7.94)obcd

57.42 .
(7.64)cd

62.95

(e.OO)abcd

62.07
(7.94)abcd

63.93

(6.06)abcd

57.09
(7,62)cda

67.16
(8.26)ab

64.64
(8,10)abc

69.83
(8.42)a

48.24

(7.02)£g

70.06

(6.43)a

0.592 0.524

37,05
(6 =17)<1

35.64
(6.05)q£

46.07
(6.e6)£g

60.93
(7.e7)def

54.74
(7.47)cdo

46.34
(6.88)6

42.C9
(6.56)f

38.79

(6.3l)bcd
40.65

(6.3B)h

34.49
(5.96)d

32.56
(5.79)f

40.12
(6.41)g

56.31
(7.57)fg

43.49
(6.67)£

35.18
(6.01)f

25.74
(5.17)b

25.50
(5.16)e

33.39
(5.7e)i

37.82
(6.23)d

35.38
(6.03)Qf

33.57

(5.88)h
49.96

(7.14)M

41.27
(6.50)f

36.09
(6.09)£

31.12
(5.67)g

27.55

(5.34)q
35.54
(5.97)i

32.54
(5.79)d

25.16
(S.lDg

26.63
(5.26)1J

48.97
(7.07)bi

32.37

(5.78)g
25.12

(5.U)g»
20.41
(4.S3)i

16.29
(4.16)£

29.48

(5.43)J .

30.70
(5,63)d

30.00
(5.57)fg

28.53
(5.43)hij

50.13
(7.1S)hl

43.42
(6.66)£

34.77

(5,98)f
31.26
(5.68)g

27.64

^ (5.35)0
33.80
(5.81)i

31.40
(5.69)d

26.65

(5.26)g
24.64
(5.03)J

47.06
(6.93)i

35.70
(6.06)g

26.36
(5.23)g

21.41
(4.73)1

16.79

(4.22)£
27.91
(5.23)J

56.83

(7.61)«bc
52.86
(7.34)C

51.83
(7.27)of

60.91
{7.87.)ef

53.17
(7,36)e

51.69
(7.26)cde

48.05
(7.00)e

39.70

(6.3B)abcd
51,40
(7.17)fg

48.99

(7.07)c
42.95
(6.63)d

40.42

(6.44)g
56.84
(7.61)£g

53.73
(7.40)da

50.09
(7,15)d9

47.23
(6.94)e£

39.00
(6.32)bcd

48.21
(6-94)g

58.42
(7.71)fib

55.78
(7.54)bc

55.79
(7.54)da

65.65
(B.16)cde

53.76

(7.40)dc
54.16
(7.43)cd

48.66
(7.05)da

39.19
(6.34)bcd

52.31
(7.23)o£

50.38
(7.17)bc

41.85
(6,55)da

46.00
(6.91)£

66.72
(0.23)bcd

54.22
(7.43)do

57.30
(7,64)c

50.02
(7.14)cds •

39.20
(6;34)bcd

48.63
(S.97)g

56.38
(7.S7)abc

59.23
(7.76)«bc

63.90

(8.06)«bc
71.62
(8.53)ftb

64.90

(8.12)a
65.77
(8.17)b

60.81
(7.86)a

44.23
(6.73)abG

60.90
(7,50)tbc

58.55
(7.72)ab

56.38
(7.57)bc

58.12
(7.69)cdo

67.89
(8.31)abc

59.49
(7,71)bcdo

66.64

(8.22>b
49.03

(7.07)de
36,83
(6.15)d

55.86
(7.47)iio

59.04

(7.75)eb
55.94

(7.55)bc
63.91
(8.06)ebc

69.98
(8.42)*bc

63,34
(8.02)ab

67.57
(8.28)b

54.20
(7.43)bcd

43.52

(6.67)abcd
57.53
(7.58)63

56.81
(7.60)ebc

59.86
(7.80)abc

63.93
(8.06)abc

65.79
(e.l7)cd3

59.78
{7.80)abc

67.70

(6.29]ab
52.84
(7.34)bcd«

42.25

(6.58)ftbcd
54.42

(7.38)d»f

59.31
(7.77)ab

57.84
(7,67)bc

57.36
(7.64)cde

66.53
(8.22)bcdo

65.26

(8.14)a
69.14

(e.38)eb
58.39
(7.71)&b

45,66
(6.03)ab

61.08
(7.82)&bc

58.47
(7.7l)»b

62.40
(7.96)ab

62.26

(7.95)bc<3
70.73
(8.47)abc

64.79
(8.11)a

75.01
(B.72)a

61.25
(7.89)a

46.74

(6.91)a
61.65
(7.85}ab

59.78
(7.80)ab

60.28

(7.83)abc
67.32
(8.27)ob

71.21
(8.50)abc

50.83

(7.74)bcd
69.09

(8.37)ab
55.89
(7.54)abc

40.71
(6.46}abcd

. 62.41
(7.90)ab

9.78
(3.2B)«

7.45

(2.91)h
30.01

(5.57)hl
53.61

(7.39)gh
19.53
(4-S3)h

1.95

(1.72)h
2.66

(1.91)J
0.81

(1.35)9
16.36
(4.04)k

65.47

(8,15)a
66.53
(6.22)a

71.36

(8.51)a
73.32

(8.62)0
62.54
(7.97)ab

69.14
(8,37)ab

58.03

(7.68)&b
38,06

(6.25)cd
66.56
8.16a

0.632 • 0.522 0.468 0.353 0.434 0.410 0.558

ftc

FlguroB in parentheses are tranafonaod values ^fx
Heana £olXov®4 by CAme letter aro not significantly different
S% level

» Date co»pared by niHT : roat of tho data voro subjoctad to
analysis of covarianco CQ
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Data after the third spraying against leaf hopper

also showed that carbaryl 0.2 per cent was the most effec

tive treatment upto 15 DAS. It was significantly superior

to all the plant extracts with mean population of 19., 53,

1.95, 2.66 and 0.81 at 2, 5, 10 and 15 DAS respectively,

while in control plants, mean population during this period

was 62.54, 69.14, 58.03 and 38.06 respectively. Among the

plant extracts T. .neriifolia 4 per cent and C. infortunatum

4 per cent were superior to others with mean population

of 32.37 and 35.70, 25.12 and 26.36, 20.41 and 21.41 and

16.29 and 16.79 at 2, 5, 10 and 15 DAS respectively. Both

the concentrations of A. squamosa. P. qlabra, C. qiqantea

and tobacco decoction remained ineffective at two and five

DAS with the mean population ranging from 58.49 to 65.26

and 65.77 to 75.01 against the control population 62.54

and 69.14 for the two observations respectively. Rest of

the treatments were superior to the control. On tenth day

A. squamosa 4 per cent was found superior to control.

Remaining treatments had the same trend as in previous

observation. On the fifteenth day A. indica 4 per cent

(25.58), T. neriifolia 2 per cent (27.55) and C. infortunatum

2 per cent (27.64) were next in effectiveness to

T. neriifolia 4 per cent (16.29), C. infortunatum 4 per cent

(16.79). The rest of the treatments were on par with con

trol.
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Data on the mean population of leaf hoppers, during

the entire crop season, indicated C. infortunatum 4 per cent

I* neriifolia 4 per cent as.the most effective leaf

extracts, which supported a mean population of 27.91 and

29.48 respectively, against the insecticide check which

was superior to them the population being 16,36 and control

(66.56). Extracts of A. indica 4 per cent (33.39),

C. infortunatum 2 per cent (33.80) and T. neriifolia

2 per cent (35.64) were ranked next followed by A. indica

2 per cent (40.65). The population under tobacco decoction

(62.41), C. qiqantea 2 and 4 per cent (61.08 and 61.65)

A. squamosa 2 per cent (60.90) were on par with control

and the rest of the treatments were superior to these

treatments.

3.1.2.3, Effect of plant extracts on shoot and fruit borer

E. vitella and yield

Pooled data regarding the infestation of shoot and

fruit borer and yield are presented in Table 4.

Mean percentage of shoot and fruit borer incidence

was least in plants treated with carbaryl 0.2 per cent

(7.30) and was on par with thfe extracts of T. neriifolia

4 per cent (18.88). a. indica 4 per cent (20.53) and

2 per cent (21.44), C. infortunatum 4 per cent (29.62),

T. neriifolia 2 per cent (32.19), C, infortunatum 2 per cent
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Table 4. Effect of plant extracts on shoot and fruit borer E. vltella

of bhlndi and the yield

Treatments

—__________—

Mean percentage of
fruits damaged by
shoot and fruit borer
(Pooled data)

Mean yield of
healthy fruits
(g/per pot)

A. indica extract 2. per pant 21.44
(27.57) def

214.3 b

•• 4 per cent

e

20.53

(26.93) ef
238 b

T. nariifolia extract 2 par cent 32.19
(34.56)bcda

241.7 b

» 4 par cent 18.88
(25.74)ef

253.0 b

C. infortunatura extract 2 per cent 33.22
(35.18) bcde

246.7 b

" 4 per cant 29.62
(32.96) cda

255.7 b

N. oleander extract 2 per cent 47.62
(43.62) abc

127.7 a

" 4 per cent 52.82

(46.50) ab
147.0 a

E. odoratum extract 2 per cent 44.79
(41.99) abc

107.0 a

° 4 par cent 36.93

(37.41) bcda
126.7 a

A. scruamoaa extract 2 par cant 53. SO

(46.99) ab
105.0 a

" 4 par cent 47.14
(43.34) abc

120.0 a

P. alabra extract 2 per cent 63.11
(52.58) a

129.0 a

•• 4 per cent 49.13
(44.48) abc

109.7 a

C.' aiaantea extract 2 per cent 60.74
(51.18) a

105.3 a

" 4 per cent 42.72

(40.30) abed
125.0 a

Tobacco decoction 47.56

(43.58) abc
122.3 a

Carbaryl Oo2 per cent 7.30
(15.66) f

252.3 b

Control 62.21
(52.05) a

103.0 a

*

Means follov.-ed by a cottunon letter are not significantly
different at 5% level(DMRT)

Figures In parenthesas indicate angular values
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(33.22) and E. odp.ratuin (36.93) also recorded significantly
low level of infestation compared to control (62.21).

Other treatments were on par with the control.

Yield data of the healthy fruits recorded highest
yield from the plants treated with 2 and 4 per cent concen

tration of extracts of C. Infortunatum (246.66 and 255.66 g),
T. neriifolj^ at both the concentrations (241.66 and

253.00 g) and A. indica at two concentrations (214.33 and

238.00 g) which were on par with carbaryl 0.2 per cent

(252.33 g). There was no significant variation in yield
between the other treatments (147 to 105 g) and control
(103 g).

3.2. Augmenting toxicity of plant extracts with additives

3.2.1. Data collected on the adult emergence of S. litura
from the larvae sprayed v;ith ccxnbinations of plant
extracts and additives, at different concentrations,
are presented in Table 5.

Among the treatments 8. per cent extract of

C. Infortunatum mixed with 2 per cent teepol, 1 per cent

teepol + 1 per cent coconut oil. l per cent teepol, 0.4 per
cent soapwater + 1 per cent coconut oil, 2 per cent teepol +

1 per cent coconut oil and 0.4 per cent soapwater were more

effective which reduced the mean emergence to 16.36, 19.31,
19.31, 19.31, 22.17, and 26.20 respectively, compared to
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80.69 per cent in 8 per cent extract. The next set of

treatments in their order of efficacy were 4 per cent

extract of C. infortunatum with 2 per cent teepol (36.10),

2 per cent teepol + l per cent coconut oil (36.45), 1 per

cent teepol (36.60) and T. neriifolia 8 per cent with

0.4 per cent soapwater + 1 per cent coconut oil (36.60)

which were on par with above treatments except C. infortunatum

8 per cent with 2 per cent teepol. These were followed

Z* 8 per cent + 0.4 per cent soapwater,

C. infortunatum 4 per cent +0.4 per cent soapwater +

1 per cent coconut oil, C. infortunatum 4 per cent + 1 per

cent teepol + l per cent coconut oil, T. neriifolia 8 per cent

+ 1 per cent teepol, T. neriifolia 8 per cent + 1 per cent

teepol + 1 per cent coconut oil, C. infortunatum 4 per cent +

0^4 per cent soapwater and T. neriifolia 8 per cent +

2 per cent teepol + 1 per cent coconut oil with the percen

tage of normal adults varying from 39.36 to 43.31 and were

on par among themselves.

Extract of C. infortunatum 4 per cent with 0,4 per cent

soapwater was superior to 8 per cent extract of T. neriifolia

with 2 per cent teepol, A. indica 8 per cent +0.4 per cent

soapwater + 1 per cent coconut oil, A. indica 8 per cent +

0,4 per cent soapwater and A. Indica 8 per cent + 1 per cent

teepol. T'rfo per cent extract of C. infortunatum with



L««f tectrect + additives

lA&f CStTACt •»• 1% tOSpOl
•OlUtiOQ

Laaf c3ctr«ict + t©«pol
BOlUtlCQ (61,20)

Laaf cactrect !?• coocout 86.99
(68.83)

L«fi£ ertract + 2% ooccayt 06.99
oil (68.63)

L»c£ 9xtc&ct 0.4^ oosp- 76.82
wator fiolutioa (61.20)

Uaaf extract + 1% t®«pol
ftolutioa ♦ 1ft C8<x»aut oil (58,98)

Loaf ttstract + 2S,te3pol 80.00
ooixjtlon + IX ccccaut oil (63.41)

l.ca£ «rtraet +0.4% ocap- 80.63-
wfiter l5i coconut oil (63.90)

Loa£ coctrcct

Oviarall offset o£ dlffoarent
CQncontrationa of plant
ocjtrecta

Ovfflrall effect of pla^it
extracts

A,

Tebla 5. Msum perceataga of nwraal sdulta o£ 3. -3.mga obtained £roa fourth laater lisv*'' 0P^»y»<l with difforont plant attracta

X. indlc* T. norllgolla N. oleandftT E, odoratuffl

2»;

68.40

(70.06)

93.31

(74.98)

63.53

(52.84)

66.74
(54.76)

83.64
(66.12)

00.00
(63.41)

70.33
(56.97)

70.00
(56.77)

66.74
(54.76)

63.<J0
(53.75)

90.76

(72.27)

6)^

50.00

(44.98)

56.69
(48.63)

63.64

(66.12)

68.40
(70.06)

46.65
(43.06)

50.00

(44.98)

50.00

(44.90)

46«SS
(43.06)-

83.64

(66»12)

65.709 58.962 S2.465

59.045

2%

63.40

(52.75)

63.55
(52.64)

84.20
(66.61)

63»64-
(66.12)

73.43
(50.98)

63.90

(53.OS)

60.64

(51.12)

71,45
(57.66)

84.28

(66.61)

56.84

(48.91)

53.35
(46.90)

77.85

(61.90)

77.55
(61.69)

56.34
(48.91)

50.00

(44,93)

50.00
(44.93)

60«i4

(50.83)

80.00

(63.41)

e*

43.16

(41.05)

46.65
(43.OS)

70.33
(56.97)

70.33
(56.97)

39.36
(3Q.e4)

43.16

(41.05)

43.31
(41.14)

36.60
(37.21)

73.48

(58.93)

2%

50.00

(44.90)

56.69

(43.63)

77.55
(61.69)

77.55
(61.69)

60.14
(50.63)

53.35
(46.90)

53.3S
(46.90)

56c&4
(46.91)

66.99

(66,93)

i%

36.60

(37.21)

36.10
(36.92)

eo.69

(63.90)

76.82

(61.20)

43.16
(41.05)

39.S6

(39.13)

36.45

(37.13)

39.36

(39.13)

03.64

(66.12)

6%

19.31
(26.06)

16,36
(23.05)

67.09
(56.97)

• 70.33
(56.97)

26.20
(30.77)

19.31

(36.1^6)

22.15
(23.07)

19.31
(26.06)

80,69

(63.90)

2%

83,64
(66.12)

63.64

(66.12)

95.48
(77.69)

90«75
(72.27)

83.64
(66.12)

76.82
(61.20)

70.00
(56.77)

73.48
(58.98)

63.64

(66.12)

53.418 52.502 46.143 53.285 46.365 • 37.413
65.709

52.354 45.688

critical diCforoiicaa
^twson coix»ntration3 of l«af extract - 3,7 26
Bott®3n diffaront additivcB » 2.686

B3tu«on tha plant axtracta ° 2.151
Intoraction b©twaon plant© and -n.179
4dditlv«a

Pigur®o in parontha®©i iodicato angular voIuqb

4%

73.80

(59.19)

71,45
(57.63)

76,B2
(61.20)

80.CO
(63.41)

63,40
(52,7S)

73.48
(58.98)

70,33
(56,97)

67.22
(55.05)

76.82

(61,20)

56,492

3X

63.55

(52.64)

eOoOO
(50,75)'

74.56
(59.68)

73,48
(58.98)

63.40
(52.75)

56.69
(46.83)

56.84
(48.91)

60.14
(50.83)

70.33

(56.97)

53.394

59,198

2%

100.OO
(90.00)

98.86

(83.65)

100.00
(90.00)

100.00
(90.00)

98.86
(83,85)

100,00
(90,00)

63.64
(66.12)

98.86
(83.85)

100.00
(90,00)

65,295

100.00
(90.00

98.86

(33.65)

100,00
(90.00)

100.00
(90.00)

95.48
(77.69)

63.64

(66.12)

86.99

(68.63)

90,00
(71.54)

100.00
(90.00)

0O.89i

79.505

&%

93,31
(74.98)

93.31
(74.98)

95.43
(77.69)

86.99
t68.33)

66.99
(68,33)

80,00
(63.41)

63,64
(66.12)

83.64
(66.12)

100,00
(90.00)

72,326

Ororall
•ffect of

additivae

56.80

55.63

68,23

67.36

55.51

53.36

51.75

53.73

70.37

cri
cn
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1 per cent teepol recorded 50.00 per cent adults emergence

on par with 9 numbers of 8 per cent extracts, and 10 number

of 4 per cent extract and 9 numbers of 2 per cent extract

of A. indica, T. nerilfolia, C. infortunatum, and

N. oleander.

The plant extracts combined with both the concen

trations of coconut oil did not give any reduction in the

normal adult emergence compared to the emergence with the

leaf extract alone. in majority of the treatments the

higher concentrations were more effective than the lower

concentrations along with the additives. With the extracts

of C. infortunatum 4 and 8 per cent additives other than

coconut oil reduced the adult emergence significantly

compared to those of leaf extract alone and were on par

among themselves at the particular concentrations. Most

of the treatments with the extract of E. odoratum had no

effect on the development of the insect.

Data computed on the overall effect of different

concentration of the plant extracts barring the effect of

different additives showed that 8 per cent extract of

C. infortunatum (37.41) was significantly superior to other

extracts and four per cent extract (46.36) was next in

effectiveness on par with 8 per cent extracts of



>

-A.

^7

57

.T. nerlifolla (46.14). Two per cent extract of

C. Infortunatum (53.29), 4 per cent extract of T. nerlifolla

(52.50), 8 per cent extract of A. Indica (52.47) and

8 per cent extract of N. oleander (53.39) were ranked next.

The remaining extracts in their order of efficacy were

T. nerlifolla 2 per cent (58.42), N.. oleander 4 per cent

(58.49), and A. indica 4 per cent (58.96) followed by

A. indica 2 per cent arid N. oleander 2 per cent. The over

all effect of the different plants, irrespective of the

concentrations and additives, revealed C. infortunatum as

the most effective plant against S. litura followed by

T. nerlifolla with a mean percentage of adult emergence

of 45.69 and 52.35 respectively. A. indica, N. oleander

and E. odoraturn recorded 59.05, 59.20, and 79.51 per cent

of adults emergence respectively.

Computation on the effect of additives ignoring the

effect of plant extracts had shov;n that leaf extracts

mixed with 2 per cent teepol with 1 per cent coconut oil

(51.75), 1 per cent teepol + 1 per cent coconut oil (53.36),

0.4 per cent soapwater + 1 per cent coconut oil (53.73)

were more effective treatments. All other additive combi

nations applied with 4 per cent and 8 per cent extracts

of C. infortunatum, T. nerlifolla, A. indica were superior

to the leaf extract alone. Mon of the additives could
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augment the efficacy of the extract of N. oleander at any

of the concentrations used. Eight and 4 per cent extracts

odoratum combined with 0.4 per cent soapwater,

1 per cent teepol + i per cent coconut oil, 2 per cent

teepol + 1 per cent coconut oil, 0.4 per cent soapwater +

1 per cent coconut oil were moderately effective than the

leaf extract.

3.2.2. Data collected on the mortality of aphids observed

at 2 DAS with different combinations of plant extracts

and additives at different concentrations are presented

in Table 6. Among the five plants A, indica and

T. neriifolia were more effective against the aphids than

the others. Extracts of A. indica at 4 and 8 per cent

concentration with 0.4 per cent of soapwater„ T. neriifolia

4 and 8 per cent with 0.4 per cent of soapwater and

Z' neriifolia 8 per cent + 1 per cent teepol + l per cent

coconut oil were treatments which gave cent per cent morta

lity, while the extracts of A. indica 8 per cent + 2 per cent

teepol (98.86), T. neriifolia 8 per cent + 2 per cent

teepol + 1 per cent coconut oil (98.86), A. indica 8 per cent

+ 1 per cent teepol (97.64), A. indica 2 per cent.+ 0.4 per

cent soapwater (94.90), A. indica 8 per cent + 2 per cent

teepol + 1 per cent coconut oil (93.31), T. neriifolia

4 per cent + 2 per cent teepol + 1 per cent coconut oil
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(93,31), A. indlca 4 per cent + 0.4 per cent soapwater +

1 per cent coconut oil (93.31) were on par with it. Tlie

treatments next in effectiveness were T. neriifolia

8 per cent + 2 per cent teepol (91.25), T. neriifolia

2 per cent +0.4 per cent soapwater (91.25), A. indica

8 per cent +0.4 per cent soapwater + 1 per cent coconut

oil (90.76), A. indica 8 per cent (90.76) and T. neriifolia

4 per cent + 1 per cent teepol + 1 per cent coconut oil

(86.99).

Treatments of A. indica 4 per cent with 2 per cent

coconut oil, 1 per cent teepol + 1 per cent coconut oil

and 1 per cent coconut oil though recorded higher mortality,

were statistically on par v/ith 8 per cent extract. The

treatments which were ranked next in descending order

where T. neriifolia 8 per cent +0.4 per cent soapwater +

1 per cent coconut oil (84.28), T. neriifolia 8 per cent +

1 per cent teepol (81,65), A. indica 4 per cent + 1 per cent

teepol (80,70), T. neriifolia 2 per cent + one per cent

teepol + 1 per cent coconut oil (80.69), T. neriifolia

2 per cent + Oo4 per cent soapwater + 1 per cent coconut

oil (80.69), T. neriifolia 4 per cent (80.69), A. indica

4 per cent + 1' per cent teepol + l per cent coconut oil

(80.00) and A. indica 4 p)er cent leaf extract (77.85).
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Table 6. Kean porecDta<^ of E»rtcllfey 02 gosoypU efc two days after epcar&i with different plant extracts

Ls&f attract + addltlvoa

Lo»£ «*tract + IS tcopal
•olutlon

l«»£ extroct + 2« taapol
solution

Leaf cxtract + IK ooccnut oil

Laaf enrtrect + 2% icccoaut oil

l/5»f mxtVRCt * 0.*« »oapwot«r

Uati (cctract + t«!pol
oolution + 1* coconut Jll

Loaf oxtract + W teapol
oolution + 1* coconut oil

Loaf QSEtract + O.W soapwater
IK occonul oil

Loaf cxtract

OTorall offect of dlff«rant
coocantratlona of plant catracts

ororall offoct of pluit oxtrocta

X. Indlea 2- narllfolla
H. oloaiySflr S« odoratucaC. Jlnfortunatian Crroroll

Qfifect of

2% 451 ex « 2% 4% 6% C(2dltivos

19.31 0 0 6.70 0 2.37 0

(26.06) (0.00) (0.00) (14.99) (0.00) (8.85) (0.00) 29.334

9.25 0 1.15 13,01 0 0 14 . 20-

(17.70) (0.00) (6.14) (21.14) (0.00) (0.00) (22.13) 30.932

2K

67.22
CSS.05)

63.90
(53.05)

S6.e«
«e.9i)

46.£5
(43.06)

84.90
(76.92)

70,33
(5S.97)

76.82
(61.20)

74.56

(59.62)

56.69

(48.83)

55,9(53

4*

80,70
(63.92)

73.BO
(59.19)

64.04

(53.13)

60.64
(51.12)

100.00
(90.00)

80,00

(63.41)

70.80
(57.27)

93.31
(74.9S)

77.85

(61.90)

63.380

64.149

G»

97.64

(81.14)

9S.86
(83.35)

71.50
(57,76)

76,82
(61,20)

lOOiCO
(90.00)

75.00
(59.98)

93.31
(74.96)

90.76

(72.27)

90.76
(72.27)

75.605

2*

56.84
(48.91)

53.86
(47.20)

46.65
(43.06)

39.3S
(38.84)

91.2S
(72,77)

80.69
(63.90)

67.22
(55.05)

eo.69
(63,90)

63,40
(52.75)

54,043

4*

67.70
(55.34)

74,S5
(S9.66)

30.00
(44.9B)

S3.35
(46.90)

100.00
(90,00)

86.99
(63.83)

93.31
(74.98)

63,90 .
(53.05)

80.69
(63,90)

61.904

62.281

dl.SS
(64.60)

91c35
(72.77)

67.32
(55.05)

70.33
(56.97)

100.00
(90.00)

100,00
(90.00)

9e,s<s
(83.85)

. B4,23
(66.61)

11.46
(57,63)

70.837

0

(0.00)

0

(0.00)

0

(0,00)

0
(0.00)

13.01 .
(21.14)

6.70
(14.99)

4.53
(12.29)

4.53
(12.29)

0
(0.00)

6.744

4^

13.01
(21.14)

13.01
(21.14)

1.15
(S,l«)

2,37
(s,es)

i3;oi
(21,14)

19,31
(26,06)

6.70
(14,99) ,

23.10
(28.77)

4.53
(12.29)

17.83S

15.186

0
(0.00)

3,69
(11,07)

0

(0.00)

0
(0.00)

0

(0.00)

4,53
(13.29}

4.S3

1.15
(6.14)

2.37 •
(8.35)

18.35

1.15

(6.14)

0
(0.00)

0

(O.OO)

0
(0.00)

1.15
(6.14)

0
(0.00)

21.331

22.610

JS,45 6.70
(28,27) (14.99) (12.29) (25.36) (0.00) (0,00) (0.00) 42<.191

26.52
(30.90)

0
(0.00)

20.00

(26.55)
25.44

(30.28)
13.01

(21.14)
6.70

(14,99)
20

(26.55) 39..643

23.18
(20.77)

6.70
(14.99)

2.37

(6.85)
23.18

(20.77)
10

(18,43)
22.15

(28.07)
25.44

(30.28) 39,.517

26.52
(30.98)

0

(0.00)
4.53

(12.29)
11.61

(19.92)
0

(0.00)
4.53

(12.29)
1.15

(6.14) 34..211

6.70
(14,99)

0
(0.00)

20.981 3.33 2

1.15
(S.14)

9.394

10.454

4.53

(12.29)

18.637

0

(O.CO)

5.079

O

(0.00)

7.133

8.315

15.72
(23.35)

12.734

28.426,

Criticol dlfforoncoo

Batweon concantratlcns of loaf cittract •> ' 5.101
B0t»f00n dlfforant oddltlvtj. - 3.951
EetwMn tho plant aatract. - 2.945
Interaction botw»sn plant, and , 15.304
additlvos

Figure* In paxanthose. Indicato angular values

O fr>
o
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Eight per cent extract of T. neriifolla caused only

71.46 per cent mortality compared to 80.69 under the

4 per cent extract. But they were on par. with additives,

the higher concentration gave higher mortality. Treat

ments with T. neriifolia 4 per cent + 2 per cent teepol

(74.55), T. neriifolia 8 per cent + 2 per cent coconut oil

(70.33), T. neriifolia 4 per <:ent + 1 per cent teepol

(67.70), and T. neriifolia 8 per cent + 1 per cent coconut

oil (67.22) gave mortality less than with leaf extract

alone, though the difference was not statistically signi

ficant. Extracts of a. indica 4 per cent with 2 per cent

teepol, 2 per cent teepol + 1 per cent coconut oil, 1 per cent

coconut oil, and 2 per cent coconut oil were inferior to

A. indica 4.per cent extract alone. The remaining combina

tions of additives with A. indica 2 per cent extract.

except with that of 2 per cent coconut oil, recorded higher

mortality though statistically they were on par with leaf

extract in combination with 2 per cent coconut oil. Two

per cent extracts of T. neriifolia with 2 per cent teepol +

1 per cent coconut oil (67.22), one per cent teepol (56.84)

and two per cent teepol (53.86) were not having significant

difference with T. neriifolia 2 per cent leaf extract

(63.40). The other plant extracts namely C. infortunatum.

.oleander and E. odoraturn were not having much impact

on the aphids. The mortality recorded with different
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concentrations of pure leaf extract of the three plants

were only negligible. But extract of C. infortunatum in

combination with soapwater, 1 per cent teepol + i per cent
coconut oil, 2 per cent teepol + i per cent coconut oil

and 0.4 per cent soapwater + 1 per cent coconut oil produced

mortality ranging from 13.01 to 22.45. 6.70 to 26.50. 4.53
to 23.18 and 4.53 to 26.52 per cent respectively under the

three concentrations. with extracts of N. oleander com,-

bination with soapwater, 2'per cent teepol + 1 per cent
coconut oil only could gave mortality under all,the three

concentrations varying from 6.70 to 18.35 and 6.70 to

23.18 per cent respectively. Extract of E. odoratum with

both the concentration of teepol + l per cent coconut oil

could bring the mortality from 6.70 to 25.44 per cent.

On computing the overall effect of the different

concentrations of the plant extracts irrespective of the

different additives used» 8 per cent of A. indica and

T. neriifolia were found as superior with mean percentage

mortality of 72.61 and 70.84 respectively. The 4 per cent

extracts of these plants vrere ranked next with 63.88 and

61.96 per cent mortality followed by 2 per cent concentra

tions with 55.96 and 54.04 per cent mortality respectively.

The overall effect of the plants, irrespective of

the different concentrations, showed that the extracts of
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A. in^ and T. nerlifcUa were with the average percen
tage mortality of 64.15 and 62.28 respectively vrare supe
rior to C. Infortunatum, N. oleander and E. odoratvm, which
recorded 15.19, 10.45 and 8.32 per cent mortalities
respectively.

The data computed on the effectiveness of the
different additives. Irrespective of the plant extracts,
revealed 0.4 per cent soapwater, 1 per cent teepol +.
1 per cent coconut oil, and 2 per cent teepol + l per cent
coconut oil were effective and they augmented the mortality
to the levels of 42.19, 39.64 and 39.52 per cent respec
tively compared to 28.43 per cent In the leaf extract
alone. The additive next in effectiveness was mixture of
0.4 per cent soapwater + 1 per cent coconut oil with 34.21
mean per cent of mortality.

3.3. Efficacy of selected plant extracts in the management
o£ pests of amaranthus and bhindi in the field

3.3.1. Pests of amaranthus

3.3.1,1. Amaranthus grasshopper A. crenulata

Data recorded on the damage caused by grasshoppers
A. crenulata to amaranthus crop at it early stage, when
sprayed with plant extracts, are presented in Table 7.

Observation made two days after spraying revealed variations
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Tabel 7. Intensity of leaf damage caused by A.

after spraying with plant extracts

crenulata observed at different occasions

Treatmants Mean indices of leaf damage obsejrvad at
different intervals after first opraying(days) Mean*

2 7 14

A. indica extract 2 oer cent

•

31.93
(5.65)abc

32.07
(5.66)abcde

31.83
(5.64)bc

33.68
.(5.80)bc

" 4 per cent 25.50
(5.05)cd

25.00
(5.00)cdef

23.71
{4.87)cd

25.83
(5.08)efgh

T. neriifolia extract 2 ner cent 24.01
(4.90)cd

24.67

(4.97)cdef
24.04
(4,90)cd

23.97

(4.90)gh

" 4 per cent 24.65
(4.96)cd

28.63
(5.35)cdef

"31.77
(5.64)bc

28.18

(5.31)defg

C. infortunatum extract 2 oer cent 28.68
(5.36)bcd

28.07

(5.30)cdef
32.48
(5.70)bc

29.31
(5.41)cdef

" 4 per cent 30.90
(5.S6)bcd

25.38
{5,04)cdef

27.42
(5.24)bcd

28.15
(5.31)defg

A. indica extract + soapwater

2 per cent
23.64

(4.86)cd
21.80
(4.67)ef

26.40

(5.14)cd
24.18

(4.92)gh

• 4 per cent 25.27
(5.03)cd

26.35
(5,13)cd®f

21.38
(9.62)d

23.20
(4-S2)h

T. neriifolia extract + ooaowater

2 per cent
21.86

(4.68)d
22.93

(4.79)def
27.29

(5.22)bcd
24.62

(4.96)f^

" 4 per cent 29.26

{5.41)bcd
32.85
(5.73)abcd

29.37
(S.42)bcd

29.47

(5.43)cde

C. infortunatum extract + soaowatar
2 per cent

30.51

,(5.52)bcd
34.85
(5.90)abc

38.71
(6.22)eb

35.04

(5.92)b

" 4 per cent 29.32
(5.41)bcd

31.02
(5.57)bcdef

33.64
(5.e0)bc

31.21
(5.59)bcd

Tobacco decoction < 36.74
(6.06)ab

43.34

(6.58)a
46.45
(6.82)a

40.66

(6.38)a

Carbaryl 0.2 per cent 25.61
(5.06)cd

21.02

(4.S8)f
29,11 •
(5.40)bcd

25.07

(5.01)efgh

Control 41.48

(6.44)a
40.87

(6«39)ab
47.00

(6.36)a
44.97

{6.71)a

CD 0.776 0.851 0.868 4*

Pollor dasaa^ basad on visual scale 1-5

Mean Intensity of damage from four observational plants

Means followed by same letter are rK5t significantly different at 5%
level

Figures in parentheses are transformed values, Jk '
* Data compared by IMRT: rest of the data were subjected to analysis

of covariance
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in the leaf damage among the treatments. Two per cent

extract of T. neriifolia added with soapwater reduced the

mean damage index to 21.86 on par with that of carbaryl

0.2 per cent (25.61) compared to;47.48 in plots sprayed

with water. Treatments with A. indica 2 per cent and

tobacco decoction were not having any effect on grass

hopper and others could reduce the damage to levels vary

ing from 23.64 to 30.90 on par v;ith carbaryl 0.2 per cent.

On seventh day after spraying carbaryl 0.2 per cent recorded

the least leaf damage (21.02) and it was on par with

A. indica 2 per cent with soapwater (21.30),. T. neriifolia

2 per cent with soapwater (22.93), T. neriifolia 2 per cent

(24.67), A. indica 4 per cent (25.00), A. indica 4 per cent

in combination with soapwater (26.35), C. infortunatum

2 per cent (28.07), T. neriifolia 4 per cent (28.67) in

descending order. Other treatments were ineffective and

on par v/ith control. On 14th day also A. indica 4 per cent

added with soapwater (21.38) continued to be effective, on

par with carbaryl 0.2 per cent (29.11). But the other

treatments except C. infortunatum 2 per cent with soap

water (38.71), tobacco decoction (46.45) were effective

and on par with carbaryl 0.2.per cent with the damage

indices ranging from 23.71 to 33.64.

Data on the average leaf damage indices indicated

A. indica 4 per cent mixed with soapwater (23.20) was the
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most effective treatment against A. crenulata and it was

on par with T. neriifolia 2 per cent (23.97), A. indica

2 per cent with soapwater (24.18), T. neriifolia 2 per cent

with soapwater (24.62), carbaryl 0.2 per cent (25.07) and

indica 4 per cent (25.83). Other treatments next in

efficacy were C. infortunatum 4 per cent (28.15),

T. neriifolia 4'per cent (28.18) followed by T. neriifolia

4 per cent mixed with soapwater (29,47), C. infortunatum

4 per cent with soapwater (31.21), A. indica 2 per cent

(33.68) and C. infortunatum 2 per cent added with soapwater

(35.04). Tobacco decoction alone was on par with control

(44.97).

3.3.1.2. Leaf webber P. basalis

Data on the mean larval population of P. basalis
1

observed at different periods are presented after stati

stical analysis in Table 8.

Data showed that no plant extract except T. neriifolia

4 per cent with soapwater (7.18) was on par with carbaryl

0,2 per cent (4.14). All other treatments v;ith mean number

of larvae varying from 8.7 6 under A. indica 4 per cent to

13.34 under tobacco decoction were on par with control

(13.32). On seventh day the mean larval population in

the plots sprayed with carbaryl 0.2 per cent (0.69) and
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plots treated with T. neriifolia 4 per cent were most

effective among the plant extracts. It was also on par

with A. indica 4 per cent with soapwater, T. neriifolia

4 per cent with soapwater, A. indica 4 per cent and

T. neriifolia 2 per cent with soapwater with mean niomber

of larvae 4.28, 5.77, 5.91 and 6.54 respectively. The

other treatments with mean larval population varying from

6.71 to 13.95 were on par with control (12.21). During

next observation at fourteen days A. indica 2 per cent

with soapwater was the best treatment, which recorded

7.19 mean larval population against 13.59 under the control

was on par with carbaryl 0.2 per cent (7.28) followed by

T. neriifolia 2 per cent (7.58). The rest of the treat

ments with mean population ranging from 7.92 to 17.79 \<;ere

not significantly different from control.

Observations recorded at two days after second

spraying revealed that no plant extract was comparable to

carbaryl 0.2 per cent which recorded a mean larval popular

tion of 2.43. The most effective plant extract,

T. neriifolia 4 per cent had a larval population of

7.26 against 8.98 in the control plot. Other plant extracts

were on par control with mean population varying from 7.26

to 12.57. After second spraying a gradual decrease in the

mean number of larvae in the control plot was observed.
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Ta2>l« 8. Effect oC spraying dlfSsront plant ractraot* In £l«ld oa £. basilic and on tl» ylald

Treatfaanto

Kaen msaSwr o£ Iscvaa obsarvad at dl££»ront Intorvala after treatEwnt

Days after oocoitd apraylng D,va nftar third spraying Kaon*
14

Daya oftar third spraying
2 7

•Maan woi^.t
of loaves
damagsd by
leaf uobbur
g/plot

•Kean yield
aftar
removing
damfigod
loavoa g/plot

J(. Indlca fKtract 2 per cant
10.00-
(3.l6)ab

e.6£
(2,94)abcd

10.31
(3.21)bcd

9.31

(3.05)abcde
5.55

(2.35)c<Se
B.74

(2.9S)af
163.33b

•

10O6hc

• 4 per pant 0.76

(2.S6)ab
S.92

(2.43]cdo
7.92

<2.ei)bcd
9.03

(3.Cl)bcd«
3.61

(1.90>da
6.68

(2.59]gh 138.33c 1935bcd

T. narllfolla mctract
2 per cent

S.87
(3.14)cb

7.91
(2.Bl)abc<3a

7«58
(2.7S)cd

0.09
(2.84 )CdB

4.32
(2.oe)<&>

8.31
(2.ea)«£g 150.33bc leOObc

• 4 par cent 8.76
(2.S«)ob

3.97
(1.99)0

8.08
(2.84)bod

7,2S
(2.69)a

3.82
(1.95)do

6.56
(2.55)h 143,33c 1967bc<a

c. Infortunetua oxtrtct 10,se
(3.25)Bb

12.22
(3.50)tb

13.81
(3.72)ab

11.00
(3.32)(lbo

12.05
(3.47)a

11.55
(3.40)bod 160.00OC 1730b

> 4 psr oant 9.ES

(3.ll)ab
10.64
(3.26)abc

13.27
(3.G4)abc

9.58
(3.10)eticda

10.30
(3.21)eb

11.07
(3.33)od 141.67c 1860bc

A. indlca mctraot + soapuator
2 per cant

9.39
(3.0S)ab

6.71
(2.59)bceo

7.19

(2.68)d
11.76
(3.43)sb

5.55
(2.3S)cds

6.99
(2.64)gh 13S.00C 1967bCd

• 4 par cont 10.61
(3.36)ab

4.2S
(2.07)do

8.14

(2.8S)bCd
7.46

(2.73)<Sa
3.26

(i.eo)a
6.27

(2.S0)h ISO-OOc 2010c<a

T. narllfolla aoctract +
ooapiSSr j

9.60
(3.10)ab

6.54
(2.56)o3a

8.08
(2.84)bcd

11.47

(3.39)ab
3.96

(l.99)<So
6.77

(2.60)gh 146.33C ieo3bc

" 4 par oont
7.10

(2.e8)bc
5.77

(2.40)oda
10.36
(3.22)bol

10.29
O.iDabcd

4.65
(2.1S)da

7.51
(2.74)£gh 130.33c 30l3cd

9- infortOTOtua ostrcct + •
sooswotar j ^

13.34
(3.6S)s

13.95
(3.73)a

17.79
(4.22)a

12.57 '
(3.SS>a

12.30
(3.Sl)a

15.00
(3.67)a lS3.33bc 174ab

4 per cant
10.90
(3.30)eb

U.12
(3.e2)a

12.38
(3.52)abcd

10.27
(3.20)abcd

11.10
(3.33)ab

10.12
(3.ie)da ISO.OObc I833bc

Tobccco dococtloa 13.34
(3.65)a

12.11
(3.4B)eb

12.61
(3.SS)abcd

10.54
(3.25)il:c

9.31
(3.e5)abo

13.66
(3.70)ab 246.*G7a 1463*

Carbaryl 0.2 par cent 4.14
(2.04)c

0.69
(0.43)f

7.28
(2.70)d

2.43
(l.S6)f

0.22
(0.47)£

3.05

(1.75U 75.00d 2173d

Control ,13.32
(3.SS)Q

12.21
(3.'S9)o!j

13.59
(3.S9)ab

8.98
(3.00)t«<Sa

7.23
(2.69>bcd

12.3]
(3.5S)abc 228.33a 1403»

CD 0.710 0.B03 0.774 0.436 0.S8S **
*•

riguras In paranthesas ar« transformd values Jx
HQsn of four obaarvatlonel plants

Moans followad by sacsa lottar aro not significantly dlffarant at loval

* Data cociparad by I34I!Ti rost of the data lora oubjectad to analyolii of covarlanca

>r
Y-
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00
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In the data recorded on seventh day also carbaryl 0.2 per

cent (0.22) was superior to the plant extracts and A. indica

4 per cent with soapwater (3.26) ranked next to the above

treatment. Other extracts were on par with control (7.23)

statistically even though the mean population ranged from

3.82 to 12.30.

Data on the average population were also revealed

the superiority of carbaryl 0.2 per cent over the plant

extracts with mean number of larvae being 3.05 per plant,

as against A. indica 4 per cent mixed with soapwater (6.27),

most effective plant extract, and T. neriifolla 4 per cent

(6,56). Other treatments in their order of efficacy were

h' 4 per cent, T. neriifolia 2 per cent with soap

water, T. neriifolia 4 per cent in combination with soap

water, T. nerifolia 2 per cent, A. indica 2 per cent, and

C. infortunatum 4 per cent v/ith soapwater with mean popu-

r lation of 6.68, 6.77, 7.51, 8.31, 8.74 and 10.12 respec

tively against 12,83 in the control plot.

The mean weight of leaves damaged by P. basalis

under the different treatments also showed that least

damage was in the plots treated with carbaryl 0.2 per cent

(75 g) and it v/as followed by A. indica extract (4 per cent)

mixed with soapwater (130 g), A. indica extract (2 per cent)

mixed with soapwater (135 g), A. indica 4 per cent and
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T. nerlifolla 4 per cent with soapwater (138.33 g)»

C. infortunatum 4 per cent (141,67 g), T. neriifolia

4 per cent (143.3 3 g) and T. neriifolia 4 per cent with

soapwater (148.33 g). Tobacco decoction (246.67 g) was

on par with control (228.33) and rest of the treatments

showed significant reduction in leaf damage compared to

that of control.

Carbaryl 0.2 per cent offered the maximum protection

and obtained an yield of 2173 g uninfested produce. This

v/as on par with the other highly effective plant extracts

viz. T. neriifolia 4 per .cent with soapwater, A. indica

4 per cent in combination with soapwater, A. indica

2 per cent with soapwater, T. neriifolia 4 per cent and

h.' indica 4 per cent with a mean yield of 2013, 2010, 1967,

1967 and 1935 g respectively. Extracts of T. neriifolia

2 per cent (1900), C. infortunatum 4 per cent (1860),

C. infortunatum 4 per cent with soapwater (1833), A. indica
(

2 per cent (1806), T. neriifolia 2 per cent vrith soapwater

(1803), C. Infortunatum 2 per cent with soapvrater (1748)

and C. infortunatum 2 per cent (1730) g were superior to

the control and tobacco decoction with mean yields of

1403 g and 1463 g respectively.
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3,3.2. Pests of bhindi

3.3.2.1. Aphi'ds (A. gossypll) on bhindi

Data pertaining to the mean aphid population observed

at different intervals after the spraying are presented in

Table 9. Two days after spraying itself carbaryl 0.2 per cent

could reduce the mean aphid population to 144.06 as against

1131.60 present in the control plot and it was superior to

all the plant extracts. Among the plant extracts

L, T. neriifolia 2 per cent with soapv/ater (321-98),

Z" neriifolia 4 per cent (331.90) and T. neriifolia 4 per cent

with soapwater (351.45) followed by tobacco decoction

(421.45) were the effective treatments and they ranked

next to carbaryl 0.2 per cent. Extracts of A. indlca

4 per cent with soapwater (596.76), T. neriifolia 2 per cent

(667.77), A. indica 4 per cent (713.43) and A. indica

2 per cent (732.49) were effective against the aphids com-

Y pared to control. Rest of the treatments vjere on par with

controli The relative efficacy of the extracts continued

in the same trend on fifth day after spraying also, where

carbaryl 0.2 per cent remained superior to plant extracts

with a mean population of 57.19 as against 872.90 in the

control plot. Tobacco decoction v/as ranked next (219.20),

on par with T. neriifolia 2 per cent with soapwater

(315.32), T. neriifolia 4 per cent (324.86), T. neriifolia
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2 per cent (333.93), T. nerllfolla 4 per cent added with

soapwater (410.05) and A. indica 4 per cent v^ith combina

tion of soapwater (471.58). Other treatments were on par

with control though the mean population varied from 539.39

to 1274.66, On 10th DAS T. nerllfolla with soapwater v;as

on par with carbaryl 0,2 per cent and tobacco decoction,

their respective population being 155.04, 102-16 and 165.10

respectively, T. nerllfolla 2 per cent (252.09) followed

the above treatments and they were on par with T. neriifolia

4 per cent (300.27), T- neriifolia 2 per cent with soap

water (469.50), A. Indica 4 per cent with soapwater

(469.52), A. indica 4 per cent (496.81) and A. indica

2 per cent (524.61 ). iTie rest of the treatments were on

par with control (1064.02). It was observed that on 15th

DAS the mean population of aphids in the different treat

ments including control shov/ed an increasing trend.

Carbaryl 0.2 per cent (453o7l) was on par with tobacco

decoction (522.44) and T. neriifolia 4 per cent with soap

water (549.32). The mean population in other treatments

including control varied from 584.72 to 1319.32.

Observations made at 2 days after second spraying

revealed the effectiveness of carbaryl 0,2 per cent with

mean population of 173.33 but statistically it was on par

with T. neriifolia 4 per cent (268.31), T. neriifolia
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T»bXo 9. Maan nualMr o£ ephlU* oSioaraoa *t Oliimzmnt Intorvali aft^r opr.ylog plant oxu-acto on bhlndi

Treataanta

A. indlca oactroct 2 por cent

" 4 per cont

T. nsrrlfolla extract 2 per cent

• 4 por cont

C. iJifortunatum esctract 2 por cent

" 4 por cent

A- extract + »oepwater 2 per o»nt

• 4 par cant

2* extract + aoapwatcr
2 por cant

" 4 p«r cont

£• lngortyp<^^u;q flcctroct 4 Aoapwetftr
2 par o«nt

• 4 per o«nt

Tobccco decoctlOQ

Carbaryl 0.2 par oant

Control

CD

732.49

(27.06)bc

713.43

(26.71)bc

667,77

(25.e4)cd

331.90
(ie.22)o

1019.84

(31.73)ab

1005.09

(31.70)ab

783,39

(27.99)abc

596.76
(24.43)cd

321,98

(17.94)«

351.45
(ie.75)e

1091.37
(93.04)a

1051.91
(32.43)ab

421.45
(20.53}d«

144.06

(12.00)f

1131.60
(33.64)0

5.192

Kaon nunbor of aphlds «t

5
dayfl aftar flrot

I'O

different IntorvAla after «praying

2
flpraylng

1"5
dayo after second ayroying

5 10 15

539.39

(23.22)cdef
524.61
(22.90)bc

875.96

(29.60)
445.58
(21.11)cdef

284,15
(16.P?6)bcde

198.12
(14.08)bcd

77.38 .
(8.0O)bc

464.90
(21.56)c

694.33

(26.3S)bcda
496.81
(22.29)bcd

864.49

(29.40)
482.04
(21.96)cdQf

500.94
(24.10)ab

442.15
(21,03)a

82.20
(9.07)abc

572.68
(23.93)b

333.93
(16.27)fg

252.09

(15.88)dQf
649.41
(25.48)

379.17
• <19.47)dafg

12'2.86
(ll.08)e

314.84
(17.74)abc

61.34
(7.83)bc

366.47

(19.14)d
323.86

(18.02)fg
300.27

(17.32)cdo
584.72
(24,10).

268.31
(16.3B)fg

98.20
(9.91 )e

133.95 *
(11.57)cd

112.47

(10.61)ab
273.45
(16.54)«f

1141.82

(33.79}&b
1005.54

(31.71)a
914,59

(30.24)
782.56

(27.97)abc
639.92
(25.30)a

139.85
(ll.83)cd

88.85
(9.43)ab

731.49
(27.04)a

1274.66

(35.70)4
1195.52

(34.5e}a
1013.46

(31.83)
885.47
(29.76)ab

556.41
(23.S9)ab

293.42
(17.13)4bc

69.64

(&.34)bc
745.27
(27.30)4

1085.34
(32.94)ab

782.76

(27.9e)ab
961.73

(31.01)
626.51
(25.03)bcdo

593.87
(24.37)ab

277.68

(16.66)&bc
50.81
(7.13)bcd

623.51
(24.97)b

471.58

(21.72)defg
469.52

(21.67)bcd
754.39
(27.47)

391.62
(19.79)dQfg

208.91

(14.45)cde
130.61
(ll.43)cd

46.72
(6.84)bcd

373.46
(19.33)d

315.32
(17.76)fg

469.50

(21.67)bcd
770.05

(27.75)
337.14
(18.36)dofg

168.18
(12.97)de

152.77

(12.36)cd
54.34

(7.37)bcd
332.81
(18.24)do

410.05
(20.25)efg

155.04
(12.45)of

549.32
(23.44)

288.24

(I6.98)fg
179,89

(13.41)d«
90.^5
(9.49)do

44.28
(6.65)bcd

272.90
(16.52)«f

932.58
(30.54)obo

1048.07
(32.97)4

846.14
(39.09)

1099.71
(33.16)a

473.54
(21.76)cbc

296.35
(17.21)abc

104.23
(10.21)ab

•791.15
(28.13)0

824.35
(20.71)ebcd

616.83
(20.5Q)eb

742.87

(27.26)
629.78
(25.09)bcde

403.71
(20.09)ftbcd

254.29

(15.95)abcd
106.78

(10.33)ab
601.00
(24.52)b

219.20
(14.8l)g

165.10
(12.e5)ttf

522.44

(22.86)
297.60

(17.25)efg
84.44

(9.19)0
169.21
(13.01)cd

26.88
(5.37)cd

235.00
(15.33)f

57.19

(7.S6)h
102.16

(lO.ll)f
458.71

(21.42)
173.53
(13.17)g

0.00
(0)f

14.72

(3.84)e
13.54
(3.66)d

120.41
{I0.97)g

872.90

(29.54)abc
1064.02

(32.62)a
1319.23

(36.32)
649.99

(25.49)bcd
684.31
(26.16)a

416.28
(20.40)ab

162.63
(12.75)a

626.15
(28.74)a

6.640 6.238

FlguTM In par«nthOBQB arc tranafortnad valuos JIT
Hoan of twelve loavao fron four obaervational
plonta

Moans followed by a cofaron letter are not algnl-
flcantly different at 5S lovel

♦Data ccsnpared by DMRTi roat of the data wore
subjected to analysis of covarlance

Co
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4 per cent added with soapxvater (288.24), tobacco decoction

(297.60), T. neriifolia 2 per cent with soapwater (337.14)

and T. neriifolia 2 per cent (379.17). other treatments,

except C. infortunatum 2 per cent with soapwater which

recorded an increased population of 1099.71 were on par

with control (649.99) and the population ranged from 445.58

to 885.47. On fifth day after spraying aphid population

maintained a similar trend as in the previous observation.

But plots treated with carbaryl 0.2 per cent were absolutely

free from aphid infestation and treatments with tobacco

decoction, T. neriifolia 4 per cent and T. neriifolia

2 per cent with a mean population of 84.44, 98.28 and

122.86 respectively, reduced the population efficiently

to a level next to carbaryl 0.2 per cent. T, neriifolia

2 per cent with soapwater, T. neriifolia 4 per cent with

soapwater, A. indica 4 per cent added with soapwater, and

A. indica 2 per cent v^ere the other treatments which were

superior to control and rest of the treatments were on par

with control. On tenth day after second spraying

2* neriifolia 4 per cent with soapwater was on par with

carbaryl 0.2 per cent, with a population of 90.15 and 14.72,

were the effective treatments. Plots treated with A. indica

4 per cent with combination of soapwater (130.61),

T. neriifolia 4 per cent (133.95), C. infortunatum 2 per cent

(139,85), T. neriifolia 2 per cent with soapwater (152.77)
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and tobacco decoction (169.21) recorded significantly

lower population compared to that of control (416.28).

Rest of the treatments were on par with the control, though

the mean population varied from 198.12 to 442.15. On 15th

day after spraying there was a natural decline in the mean

population including control (162.63), but the insect con

trol activity of carbaryl 0.2 was on par with tobacco

decoction. T. neriifolia 4 per cent with soapwater,

A. indica 4 per cent with soapwater, A. indica 2 per cent

added with soapwater and T. neriifolia 2 per cent with

soapwater with mean population of 13.54, 44.28, 46.72,

50.81 and 54.34 respectively. T. neriifolia 2 per cent

(61,34) and A. indica 2 per cent (77,38) were also supe

rior to control and the rest of the treatments were on par

with control.

Mean population revealed that no plant extract was

comparable to the carbaryl 0.2 per cent (120.41). The

effective plant extracts were tobacco decoction (235.00),

T. neriifolia 4 per cent with soapwater (27 2.90) and

T. neriifolia 4 per cent (273.45) followed by T. neriifolia

2 per cent (332.81). Treatments with C. infortunatum at

2 and 4 per cent concentrations (7 31.49 and 745.27) were

ineffective and on par with control (826.15). The remain

ing treatments were superior to control and intermediate

ineffect.
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3.3.2.2. Grasshoppers (A. crenulata)

Data on the leaf damage caused by grasshoppers

A. cren_ulata are presented In Table 10 after statistical

analysis,

In the observation recorded two days, after spraying,

A. indiea 4 per cent (leaf damage 23.30) was the only treat

ment superior to control (33.11). It was also on par with

other treatments except C, infortunatum 2 per cent (37.06),

C. infortunatum 4 per cent with soapv/ater (35.66) and

tobacco decoction (32.72). But five days after spraying

A. indica 4 per cent and 2 per cent and A. indica 4 per cent

with soapwater were effective treatments with the mean

damage indices varying from 23.89, 23.90 and 24.71 respec

tively as against control with an index of 39.34. It was

also on par with A. indica 2 per cent added with soapwater,

carbaryl,0.2 per cent and C. infortunatum 4 per cent. All

other treatments were on par with control and had little

variation in the intensity of damage. On loth and 15th

days after spraying no treatme-nt showed significant effect

in reducing the damage compared to the control.

The mean damage indices showed that A. Indica

4 per cent was the most effective treatment (23,.19) and

^ it was on par with A. indica 4 per cent with soapwater
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Table 10. Intensity of leaf damaga caused by A. crenulata observed at different periods after spraying
- plant QxtractB on bhindi =— .

Treatments
Mean intSlcea of leaf damage observed at different
intervals after spraying (days)

2 5 10 15

Mean

A. indies extract 2 per cent 25.93
(5.09)cd

23.90
(4.89)c

27.83
^ (5.28)

30.63

(5.53)
27.21
(5.22)efg

" 4 per cant 22.80
(4.78)d

23.89
(4.e9)c

27.30
(5.27)

26.47

(5.14)
23.19

(4.82)g

T. neriifolia extract 2 per cant 30.S5
(5.55)abod

30.57

(5.53)abc
32.81
(5.73)

42.04

(6.48)
40.86
(6.39)a /

4 per ceat 25.91
(5.09)cd

31.67
(S.63)abc

36.20

(6,02)
38.79

(6.23)
33.60

(5.80)bc
•

C. infortunatum extract

2 par cent

37.06

(6.09)a
29.93
(5.47)ebe

34.02
(5.83)

36.46

(6.04)
34.10
(5.84)bc

4 per cent 25.52
(5.05)cd

28.51
(5.34)bc

31.62
(5.62)

33,01

(5.75)
28.82
(5.37)def

A. indiea extract -s- soapwater
2 par cent

2(5.43
(5.14)bcd

26.64
(5ol6)bC

31.76
(5.64)

31.18
(5.58)

30.42
(5.52)cde

" 4 per cent 25.67
(5.07)Gd

24.71

(4.97)c
25.25

(5.02)
26,40

(5.14)
24.67

(4.97)fg

T, neriifolia extract •¥
2

soapwater
par cent

29.21
(5.40)abcd

30.30
(5.50)abc

32.49
(5.70)

35,49
(5.96)

32.82
(5,73)cd

1

» 4 per cent 28.94
(5.3S)abcd

29.63
(5.44)abc

30.92
(5.56)

31.87

(5.65)
29.73
(5.45)cde

C. infortunatum extract

2

+ soapwater
jK!r cent

30.67
(5,54)abcd

31.63
(5.62)abc

37.00

(6,08)
35.92
(5.99)

33.85
(5,82)bc

H 4 par cant 35.66

(5.97)ab
35.81
(5.93)ab

32.53
(5.70)

32.21

(5.58)
33.28

(5.77)bcd •

Tobacco decoction 32,72
(5.72)abc

31.71
(5,63)abc

36.93
(5.08)

33.82
(5.81)

30.48
(5.52)cde

Carbaryl 0.2 per cent 26.12
(S.lDbcd

27.14
(5.21)bc

30.87
(5.56)

29.52

„ (5.43)
30.21
(5.51)cde

Control 33.11
(5.75)abc

39.34
(6.27)a

39.34

(6,27)
45.52

(6.75)
38,27

(6,19)ab

CD 0.744 0.729 ns NS

Mean intensity of damage from four observational plants

Means followed by a costgnon letter are not significantly different at 5% level

Figures in porenthsses are transfonned values ^ x
* Data compiired by Ef4RTs rest of the data v3ro subjected to analysis of covarlanc©

V

-.1
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(24.67) and A. Indlca 2 per cent (27.21). The damage In

the control plot (38.27) was on par with these of the

plots treated with T. neriifolia 2 per cent (40.86),

C. infortunatum 2 per cent (34.10), C. infortunatum

2 per cent with soapwater (33.05), T. neriifolia 4 per cent

(33.60) and C. infortunatum 4^per cent with soapwater

(33.28). The other treatments were superior to control,

3.3,2.3. Bhindi leaf hoppers biquttula biquttula

Mean population of leaf hoppers observed in diffe

rent treatments are presented in Table 11.

On second DAS C. infortunatum 2 and 4 per cent with

soapwater were on par v/ith carbaryl 0.2 per cent the mean

number of jassids being 123.14, 144.75 and 87.00 respec

tively, as against the population in control (412.62).

The treatments next in the order of efficacy were

T. neriifolia 4 per cent with soapwater (169.98), A. indica

2 per cent with soapwater (184.77), A. indica 4 per cent

with soapwater (190.67), C. infortunatum 4 per cent (199.47),

Z' neriifolia 4 per cent (200.03), C. infortunatum 2 per cent

(216.19) and T. neriifolia 2 per cent (239.38) which were

on par among themselves, A. indica 4 per cent and tobacco

decoction i-rere on par with control. Remaining treatments

were moderate in action and superior to control. On fifth
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day after spraying also C. infortunatum 2 per cent with

soapwater v/as as effective' as carbaryl 0.2 per cent with

mean population of 70.32 and 34.45, followed C. infortunatum

4 per cent with soapwater (78.50), T. neriifolia 4 per cent

with soapwater (102,98), C. infortunatum 2 per cent (124.19)

and C. infortunatum 4 per cent (127.44). A. indioa 2 and

4 per cent and tobacco decoction were ineffective in con

trolling the -pest. Other treatments with mean population

ranging from 163.08 to 247.89 were superior to control

(367.71). Ten days after spraying no plant extract was

effective as carbaryl 0.2 per cent. The population recorded

under carbaryl 40.53 was only as against the control popu

lation of 402.15. The most effective treatment among the

plant extracts was C. infortunatum 2 and 4 per cent with

soapwater, and C. infortunatum 2 and 4 per cent with mean

number of jassids 96.82 and 98.13, 110.20 and 128.83 res

pectively, Tobacco decoction (365.81) was the only treat

ment on par with control. All other treatments could

control the pest population to different levels. A decline

in population was observed on 15th and 20th days in the

control plot (197.83). Carbaryl 0.2 per cent (44.86)

continued as the most effective treatment which was on par

v/ith C. infortunatum 4 and 2 per cent mixed with soapwater

(65.30 and 82.02), C. infortunatum 2 per cent (81.82).

The treatments C. infortunatum 4 per cent (99.67),

Z' neriifolia 4 per cent with soapwater (104.10),



T«blo 11. Koan nusbor o£ leaf hcpp«r» ob»arv»d at Afferent Interval® c£tmr •praying plant extracts on bhlndl

-liaas ouz^Ter of X«a£ hopporo ^>«erv4d at different interval* aftor cpraylng

Trootfficnts deyo aStor e^cond spraying dayo aftor third epraylng

•2 & 10 15 20 25 3 5 10 1& llaan*

A. ln<31c« extract 2 par cont 299.90

(17.32)bcd
283.37
(i6.S3)obc

225.91
(I5„03)c

182.06
(13.49)ab

145.75
(12.07)ab

2G8.S3
247.06

(15,72)b
205.74
(I4.34)b

200.04
(14'.l4)b

160.16
(12.66)a

187.12
(13.6a)b

• 4 por cont 366.99
(19.16)abc

357.77

(I8,91ja
304.89
(17,46)b

123.64
(ll.l2)bcda

99.64
(9.98)bcda

303.01
207 ..94
(14.a2)bc

172.27

(13.l3)bcd
186.71
(13.66)b

114.22
(10.69)«bc

187.22
(13.60)b

T. nsriifolis csrtrect 2 par cont 239.33

{15.4?)def
247.89
(15.74)bc

222.05
(14.90)0

105.13
(I0.25)c<5of

80.00
(G.94)cdof

267.17
236.30 •
(I5.44)b

187.34
(13.69)bc

184.20
(13.57)b

128.47

(11.33)ab
146.34
(I2.10)cd

• 4 p®r ccnt 200.03
(14.14)Qfg

228.35
(IS.lDcd

^ 227.00
(i5.07)c

135.07
(ia.62)abcd

103.86
(I0.19)bcdo

338.38
1S3.09
(13.53)cd

130.97

(11.44)c^f
143.98

(12.00)cd
87.21
(9.34)bcd

146.58
(12.11)cd

C, infortwnatuia extract 2 twr oant 216.19
(14.70)d<sfg

124.19

<11.14)of
110.20
(10.50)o£

81.22
(9.05)Q£g

70.21
(8.38)Qf

308.76
141.66
{11.91)o£

a^.io
(9.33)f5^

95,92
(S\79)efg

56.67

(7,S3)dOf
93.48
0.67)g

" 4 par cont 199,47

, (14.12)efg .
127.44
dl..29)of

120.23
<11.32)o£

99.67

(9.98)d:if
75,50
(8.69)d^f

372.81
153.36

(12.38)da
90.00
(9.49)f^^i

118.66

- (10.69)cd3f
55,18
(7,43)d«f

109,45
(10.46)£g

A. indlca Qxtract -4- ooapvator
2 per OQnt

184.77
(i3.S9)f^

206.15
(i4.36)cd.

230.03
(a5.l7)c

169.86

(13.03)ab
129.06
(11.36)abc

364,20
190.86
(13.82)cd

128.41

(11.33)def
146.44

(i2.10)c
85,12
(9.23)bcd

150.91
(12.28)c

° 4 par osat 190.67 241.79 232.30 149.52 120.13 350.45
193.39
(14.09)

104.21
(10.21)Qfg

126.S9
(ll,25)cda

76.08
(D.77)cd«

140.43
(ll.e5)cd

(13.60>f^ Cl3.5&)cd (X5.26)C (I2.23)abcd (10a96)abcd

?• ivsrlifolXo oxtract -«• coop%fat«r
2 por oant

281.16

(16.77)cd9
163.03
(12.77)da

202.44 •
(14.23}cd

135.98
(11.66)abed

104.56
(10.23)bcda

317,98
183.85
(13.74)ed

107.14
(10.35)«S

107.53
' (10.3Q)d«f

67.75
(e.23)dd

129.21
(11.32)d8

o 4 per cant 169.98
(l3.04)f9J>

102.98
(I0.15)of

• 153.91
(12.41)49

104.10
(I0.20)cd3f

61.83
(9.05)cd9f

286.64
244.10
(15.62)b

140.36

(ll.e5)cds
141.69
(11.90)cd

84.41
(9.19)bcd

114.22
(10.69}of

c, jLRf5rtu?vati^ extract <• ooapvatcr
2 par csnt

123.14
(ll.lO)hl

70.32
(8.39)fg

96.82

(9.&4)f
82.02

» (9.06)«fg
72-42

(0.51)dof
300. SI

141.34
(ll.B9)0f

66,09

(8.13)ghl
86,93
(9.32)£g

55.68

(7.46)(^f
77.41

(o.eori

• 4 por cant 144.7S
(12.03)Ehl

7S.50
(6.05)2

»0.13
(9.91)2

6S.30
(Q.O0)Cg

48.14
(6.d4)fg

295<04
129.28
(11.37)of

58.12
(7.62)hl

73.87

(8.59)^
36.36

(6.03)f
70.07
(0.37}h

Tobeoco decoction 397.83

(19o95)«b
341.93
(18*49)ab

365.01
(19.13)ab

•161.14
(12.69)obc

133.90
(11.57)ab

305.29
350.23
{18.71)a

372.00

(19.29)a
315.68
(17.77)a

123.26

(ll.lO)ab
244.50
(15,64)a '

Carbaryl 0.2 per cant 87.00
(9.33)1

34.4S

(5.07)0
40. S3
(6.37)g

44.86
(6.70)g

26.92
(5.19)g

213.35
108.31
<10.4l)f

47.52
(6.89)1

54.72
(1,40)h

47.51
(6.89)Qf

37.17
(S.lO)i

CoQtrol 412.62
(20.31)a

367.71
(19.10)a

402.15
(20.05)a

197.83
(I4.07)a

166.59
(12.91)a

401.54
301.59
{17.37)a

317.89
(17.83)a

292,75
(17.11)a

115.50
(I0.75)abc

262.71
{16,21)a

CD 2.610 2.657 2.011 2,253 2.173
lo47e 1.960 1.472 1,901

Plguraa In p«rentt>aaoe aro values a'ftar ^ tranflforroetion
Hsan of twolvo lecvtsa frcsa four oba«rvactcnal plonta

tiaona followed by a cossaon letter ere not algnlficontly different
at lovol

•Dato ccaparo^ by DHRTt rest of tho data vsrm subjectod to
analysis of covarlance
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T. nerllfolia 2 per cent (105.13) and A. Indlca 4 per cent

(123.64) were also effective -in the descending order.

Other treatments were on par with control. On 20th day-

plots treated with water recorded a mean population of

166.59 and it was on par. with tobacco decoction (133»90)

and A. indica 2 per cent (45.75) carbaryl 0.2 per cent

(26.92) was the best treatment followed by C. infortunatum

4 per cent with soapwater (48.14). In other treatments the

mean number of jassids ranged from 72.42 to 120.13.

Two days after the third spraying C. infortunatum

4 per cent with soapwater, C, infortunatum 2 per cent with

soapwater and C. infortunatum 2 per cent were on par v/ith

carbaryl 0.2 per cent, the mean population in the treatments

being 129.28, 141.34, 141.86 and 108.31 respectively.

Tobacco decoction was on par with control with mean popula

tion of 350.23 and 301.59 respectively. Other treatments

were superior to control, but inferior to th€i effective

treatments, the mean population varying from 153.36 to

247.06. In the observation recorded on fifth day

infortunatum 4 per cent with soapwater and C. infortunatum

2 per cent with soapv/ater were on par with carbaryl 0.2 per

cent, the population being 58.12, 66.09 and 47.52 respec

tively. The treatments next in efficacy were C. infortunatum

2 per cent (87.10), and C. infortunatum 4 per cent (90.00).
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All other treatments except tobacco decoction were superior

to control and population ranged from 104.21 to 205.74

against 317.89 in control plot. On tenth day C. Infortunatum

4 per cent with soapwater (73.87) was on par v/ith carbaryl

0.2 per cent (54.72), followed by C. infortunatum 2 per cent

with soapwater and C. infortunatum 2 per cent. The other

treatments except tobacco decoction were significantly

^ superior to the control. At 15 days after third spraying

all the treatments with C. infortunatum were found as

effective as carbaryl 0.2 per cent (47.51) and they were

in the following descending order of efficacy; C. infortunatum

4 per cent with soapwater (36.36), C. infortunatum 4 per cent

. (55.18), C. infortunatum 2 per cent with soapwater (55.68)

and C. infortunatum 2 per cent (56.67).

Analysis of the average leaf hopper population

computed during the crop season showed that carbaryl 0.2

> per cent supported least population of 37.17 against 262.71

under control. All the plant extracts except tobacco

decoction (244.50) were found effective in reducing the

mean leaf, hopper population. At 2 and 4 per cesnt concen

trations C. infortunatum with soapwater was inferior to

carbaryl 0.2 per cent and superior to" all other treatments

with mean leaf hopper population of 77.41 and 70.07 respec

tively. C. infortunatum 2 and 4 per cent were ranked next
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to the above treatments (93.48 and 109.45 respectively).

The other effective treatments in their order of efficacy

were T, neriifolia 4 per cent with soapwater, T. neriifolia

2 per cent with soapwater, A. indica 4 per cent with soap-

water, A. indica 2 and 4 per cent, A. indica 2 per cent

with soapwater, A. indica 2 per cent and a. indica 4 per cent

with mean hopper population of 114.22, 128.21, 140,43.

146.34, 146.58, 150.91, 187.12 and 187.22 respectively,

3.3.2,4. Bhindi shoot and fruit borer E. vitella

Data collected on the incidence of shoot and fruit

borer are presented in Table 12 after statistical analysis.

No significant variations among the different treat

ments v;ere observed at two days after spraying. On fifth

day the plots receiving carbaryl 0.2 per cent recorded

the least incidence of 1,95 per cent against 56.97 in

control, and it was on par v;ith A. indica 2 per cent with

soapwater (2.37). The treatments following carbaryl were

h' indica 4 per cent with soapwater (8.80). T. neriifolia

4 per cent (9.15), T- neriifolia 4 per cent with soapwater

(9.68), C. infortunatum 2 per cent (10.39) and T. neriifolia

2 per cent with soapwater (12.47). In the observation at

10 days after spraying the plots treated with T. neriifolia

4 per cent (0.00) were free from shoot and fruit borer

infestation and it was on par with A. indica 4 per cent.
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a- inaieg SBtract 2 pear coot

• 4 por cent

l- iwrtltoU-C fwtract 2 por o«Dt

a 4 e^Dt

£. CBCtract 2 per cant

• 4 per c^nt

h- iJaiSS +ooapja^
• 4 per cant

2..sa£ii«2iAa «««'«'^ +

a 4 por cent

£. i^SEaffiSEia attract *

T«^^co decTOtion

C«rbaryl Oc2 par cant

Ccatrol

4 por oant

19.12
(25.92)

I.4*
(6.90)

10.10
(18.52)

11.01
(19.3T)

16.84
(2«.22)

II.ST
(19.69)

1.95
(3.03)

i.0«
(5.85)

1.79
(7.69)

6,01
(14.26)

U.70
(19.99)

4.15
(11.75)

16.11
(23.65)b

18.SI
(25.69)b

20.45
(26.B8)b

9.15
(17.60)beil

10.39
(ie.80)bca

15.09"
(22.8S)bc

2.37
(B.B5)ct5

e.eo
(n.25)tcd

12.47
(20.67 )bo<J

9.58
(18.12)bcd

17.86
(24.99)b

20.38
(26.83)b.

55.32
(43.61)a

1.95
(S.03)d

56.97
(4a.99)a

16.99
(24.33)

1.66
(7.40)

18.45
(25.43)

KS

A

Tabl« 12. Control oe UUsdi ehoot on<3 £rult boror 5. vltoJifi ualnsj plant tstrceta

hsan-pastsmtaga oe shsot skS £rult boror ineiSsooo oSssarvwS ot <U«forant poriodo after opeeylag
da,. .Jt« oprorin, oproylns^
10 IS 20 25 S 5 ^

2.14
(8.41)ciJb

1.44
(5.90)da

7.66
(16.06)bo<S

0.00
(0)

13.56
(21.60)be

12.58
(20.76)bo

8.01
(16.44)bCd

5.49
(13.54)bcds

10.83
(I9.21)bcd

6.(30
(14.17)bcd

10.75
(19.13)bc<!

14.64
(22.48)b

68.49
(55.83)a

2.37
(e.85)bci3e

60.92
(51.28)0

1.44
(6.90)

0.95
(5.59)

1.65
• (7.40)

3.93
(11.44)

2.14
(8.41)

1.44
(6.00)

7.84
(16.25)

1.28
(6.49)

6.64
(14.93)

3.49
(10.77)

0.87
(5.36)

1.79
(7.69)

20.45
(26.88)

0.00

0

19.83
(25.43)

NS

days aStsr fmirth spraying
15 • 2 5

3.93
(11.44)

22.10
(28.03)

12.38
(20.59)

20.68
(27.04)bc

9.53
(17.98)bc

36.33
(37.05)

18.33
(25.75)

11.28
(19.62)

15.94

(23.52)b=<5

15.23
(22.96)

23.40
(20.92)

23.35
(28.88)

9.25

(n.70)bc
7.22

(15.59)hc
23.46

(28.96)
4.75

(12.58)
1.44

(6.90)
12.23

(20.46)£g

2.37, -
(B.B5)

19.84
(26.44)

31.10
(33.88)

14.20
(22.13)bc

12.92
(21.06)bc

25.93
(30.60)

5.12
(13.07)

3.49
(10.77)

15.68
(23.32)bC<l

2.14
(8.41)

28.03
(31.96)

11.33
(19.66)

18.61
(25.55)be

6.84
(15.16)c

, 9.58
(18.03)

3.02
(10.00)

17.03
(24.36)

12.13
(20.38)«g

4.B2

(12.67)
16.81

(24.19)
23.35

(23.88)
16.49

(23.9S)be
17.61
(24.80)b=

33.94

(35.62)
20.73

. (27.07)
25.00

(29.99)
18.05

(25.13)be

1,66 - '
(7.40)

14.67 - -
(22.52)

-24.51
(29.67)

-13.40
(21.53)bc

. 14.36.
(22.26)bC

20.45
(26.87)

2.65
(9.37)

15.47
(23.15)

15.22
(22.9S)C<SO-

1.95
(B.03)

27.05
(31.33)

9.99

(18.42)
13.71

(21.73)bc
16.23

(23.75)bo
30.03

(33.21)
11.46

(19.78)
19.83

(26.43)
14.24

(22.16)cSaf

2.65
(9.37)

26.57
(31.01)

12.59
(20.77)

11.40
(19.72)bo

10.14
(lB.56)bc

12.24
(20.47)

24.21
(29.46)

12.97

(21.10)
11.50

(19.82Jg

1.44
(6.90)

33.62
(34.85)

21.61
(27.69)

17.04
(24.37)b=

9.45
(17.09)b=

29.27
(32.74)

27.89
(31.87)

16.99
(24.33)

16.07
(23.62)!wa

0.95
(5.59)

31.47

(34.11)
21.47

(27.59)
7.92

(16.34)o
13.74

(21.75)bc
11.89

(20.16)
6.11

(14.30)
10.31

(18.72)
12.64

(20.81)aS3

2.76 •
(9.57)

27.03
(31.31)

10.58
(18.97)

16.57
(24.01)bc

13.51

(21.56)bc
30.45 •

(33.48)
B.47

(16.91)
17.64

(24.82)
18.57

(25.52)bc

1.44
(6.90)

26.53
(30.99)

11.20

(19.55)

24.65
(29.75)bc

26.94
{31.26)bc

27.17

(31.41)
25.93

(30.60)
25.52

(30.33)
16.44

(23.91)bc<3

1.66
(7.40)

22.65
(28.41)

34.28
(35.82)

56.C»
{48.47)a

60.08
(55.5B)o

39.72
(39.05)

27.70
(31.74)

23.54
(29.01)

38.54
(38.3S)a

0.00
0

8.44
(16.88)

4.38

(12.08)
12.19

(20.43)bo
13.03

(21.15)bc
16.86

(24.23)
2.14

(8.41)
2.55

(9.37)
7.22

(15.5S)h

15.61
(23.26)

32.11
(34.51)

39.77
(39.03)

63.78
(52.9a)a

71.50
(57.71)a

43.42

(41.20)
11.70

(20.00)
12.39

(20.60)
39.07

(38,67)a

HS NS HS • o« KS NS NS

Plgureo in pftronthaseo are oncular traniforrasd valuoa
Kaans Soliowsd W oaiBo lattor aro not olgnlficartly
ili££orant at 5* lerwl baecd on CMRT
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A. indlca 2 per cent, carbaryl 0.2 per cent and A. Indlca

4 per cent with soapwater with mean percentage incidence

of 1.44, 2.14, 2.37 and 5.49 respectively. Other treat~

ments which recorded incidence varying from 6.00 per cent

under T. neriifolia 4 per cent with soapwater to 14.64 per

cent under C. infortunatum 4 per cent with soapwater were

superior to tobacco decoction and control which had mean

incidence of 68.49 and 60.92 per cent respectively. There

was no variations among the population in different treat

ments on 15th, 20th and 25th days after spraying vrith the

incidence varying from 0 to 20.45, 0 to 15.61 and 8,44 to

32.11 per cent respectively. The infestation had declined

on 15th, 20th days, but increased on 25th day.

The data recorded on two days after third spraying

also did not show significant variations among the treat-
%

ments. In the observations recorded five days after

spraying T. neriifolia 4 per cent with soapwater showed

lowest incidence (7.92) compared to 63.78 in control plot.

But T. neriifolla v/as statistically on par with other

treatments (9.25 to 24.65) except tobacco decoction (56.08).

The data obtained at 10 days after spraying also showed

significant effect for carbaryl and plant extracts compared

to control and tobacco decoction. T. neriifolla 4 per cent

with 6.84 per cent of incidence appeared the lowest, but
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it was on par with other treatments.

On second and fifth days after fourth spraying

also there was no significant variations among the treat

ments and control though infestation ranged from 2.14 to

27.89 and 1.44 to 25.52 respectively.

Mean incidence of shoot and fruit borer over the

season revealed that A. indica 4 per cent with soapwater

(11.50) v/as the most effective plant extract which was on

par with T. neriifolia 4 per cent, A. indica 4 per cent

and T. neriifolia 4 per cent v/ith soapwater, but inferior

to carbaryl 0.2 per cent. Control and tobacco decoction

were on par with 39.07 and 38.54 per cent damage respec

tively.

3.3.2.5. Bhindi leaf roller S. deroqata

Data collected on the mean number of larvae

S. deroqata observed at different occasions after spraying

are presented in Table 13.

At two days after spraying plots receiving carbaryl

0.2 per cent recorded the least population (4.65) and it

was followed by T. neriifolia 4 per cent with soapwater

(10.28). All other treatments were on par with control.

At five days after spraying also carbaryl 0.2 per cent (2.49)



Tabla 13. population of leaf roller laivae observed at different intarvalfl after spraying plant
6Xvi*6ct8 on bliindi

Treataents

Mean nuabgr of larvae obaeryed at different Intervals after spraying
days after third spraying . days after fourth st)ra

Mean nuaber
of lai^ae

A, indlca

extract 2 per cent

k per cent

T, nerllfolia

extract 2 per cent

" 4 per cent

C, Infortunatum

extract 2 per cent

" h per cent

A. indlca extract + soap-
water 2 per cent

" 4 per cent

T. nerlifoUa extract + soap-
water 2 percent

" A per cent

C. inforttmatum extract +
soapwater 2 per cent

" k per cent

Tobacco decoction

Carbaryl 0.2 per cent

Control

CD

2 5 • 10 15 2 5 entire crop

12.10

(3.48)abc
9.29

(3.05)c<3a
7.33

(2.71)bc
11.30
(3.36)bcd

5.57

(2.36)c
3.64

(1.91.)d

period
8.43

(2.90)de

12.95

(3,60)abc
11.07

(3.33)abc
7.28

(2.70)bc
8.95

(2.99)cdef
5.89

(2.43)c
5.62

(2.37)abed
8.71

(2.95)cde

14.30
(3.78)ab

11.63

(3.41)abc
6.93

(2.63)bc
10.21

(3.21)bcde
6.93

{2.63)bc
6.33 .

(2.52)abc
9.48

(3.0S)bcda

14.08

(3.7S)ab
15.58

(3.95)a
9.29

(3.05)bc
10.30
(3.21)bcde

6.15
(2.48)bc

5.48

(2.34)bcd
10.75
(3.28)b

13.58
(3.69)abc

10.23

(3.20)bcd
7. 61

(2.76)bc
6.30

(2.51)f
9.35

(3.06)ab
8.45

(2.91)ab
8.45

(2.91)dQ

11.70

{3.42)abc
6.56

(2.56)da
S.63

(2.37)c
10.63
(3.26)bcde

7.55

(2.75)abc
6.89

{2.63)abc
8.11

(2.85)de

12.58

(3.55)abo
9.89

(3.14)cd
8.49

(2.91)bc
12.27

(3.50)bc
6.59

(2.57)bc
5.03

(2.24)ed
9.54

(3.09)bcd

10.95

(3.31)bc
8.98

(3.00)cde
11.57

(3.40)ab
8.23

(2.87)def
11,04

C3.32)a
8.77

(2.96)a
9,50

(3.0e)bcd

12.69

(3.56)abc
10.80

(3.29)abc
9.25

(3.04)bo
6.93

(2.63)ef
5.72

(2.39)c
5.85

{2.42)abcd
8.32

(2.88)de

10.28
(3.21)c

5.91

(2.43)a
10.60
(3.26)b

9.33

(3.05)cd6f
8.30

(2.88)abc
5.69

(2.39)abed
7.98

(2.83)e

14.33
(3.79)ab

11.99

(3.46)abc
8.94

(2.99)bc
10.23

(3.20)bcde
8.51

(2.92)abc
6.80

(2.61)abc
10.01

(3.16)abc

13.72
(3.70)abc

11.26
(3.36)abc

9.29

(3.05)bc
9.79

(3.13)bcde
6.36

C2.52)bc
5.41

(2.33)bcd
9.26

(3.04)bcde

13.73

(3.71)abc
15.27

(3.91)ab
11.57

(3.40)ab
13.97

(3.74)ab
6.30

(2.51)bo
4.-5 2

(2.13)cd
10.58

(3.25)ab

4.65
(2.16)d

2.49

(1.58)f
0.22

(0.47)d
7.19

(2.68)ef
7.41

(2.72)bc
0.74

(0.86)e
3.65

(1.91)f

15.32

(3.91)a
12.84

{3.58)abc
16.21
(4.03)a

17.58

(4.19)a
9.22

{3.04)ab
3.47

(1.86)d
14.22

(3.77)a

0.439 0.633 0.659 0.540 0.518 0.517
4*

Figures in parentheses ase transformed values

Mean of four observational plants

Means followad by a conmon letter are not significantly different at 5/^
level

* Data compared by WIRT : rest of the data were sub.lectPd to nnnivqts of covarinnce
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remained as the most effective treatment, and it was

followed by T. nerilfolia 4 per cent with soapwater (5.91)

and C. infortunatum 4 per cent (6,56). The population in

other treatments varied from 8.98 to 15.58 and all were

on par with control (12.84). In the observation collected

on 10th day after spraying the mean number of larval popu

lation was least under carbaryl 0,2 per cent (0.22) followed

by C. infortunatum 4 per cent (5.63). Remaining treatments

except A. indica 4 per cent v;ith soapwater and tobacco

decoction had significantly lesser population than in

control, plot (16,21) ranging from 6.93 to 10.60 and were

on par among themselves. In.the data collected on 15th

day all the treatments except tobacco decoction were seen

superior to control. Among them A. indica 2 per cent (11,30)

,and A. indica 2 per cent with soapwater (12.27) were infe

rior, and rest of the treatments were on par with carbaryl

0.2 per cent.

In the observations made at two days after fourth

spraying A. indica 2 per cent (5.57), T. nerlifolia 2 per

cent with soapwater (5.72) and A. indica 4 per cent (5.89)

were effective when compared to control and other treat

ments, including carbaryl 0.2 per cent, v;ere on par with

control,



Table :14. HQon number of C. eawaaculeta obsarvad at different Intsrvale after spraying plant extracts on bhlndl

Troatmento Mean number obaerwd at different Intervals

days after first spraying

10 15

after treatment

days after second spraying Mean

10 15

Plgurao In parenthasea aro tranoforraad values

Mean of four obsarvatlonol planta

^teana followed by same letter are not significantly different at 5X level

* Data comparod by-DMRTs rest of tfje data vere sublected to analvaiB of covarloncs

A. indlca extract 2 par cent 17.78

(4.22)Qb
16.64

(4.08)ab .
12.61

(3.55)ab
10.75

(3.29)
9.55

(3.09)cd«
7.28

(2.70)«b
6,56

(2.56)
3.61

(1.90)
10.61
(3.26)f

4 per cent 15.36

(3.92)ab
12.27
{•3.50)b

10.23

(3.20)b
11.59

(3.40)
12.58
(3.55)abcd

6.98

(2,64)bc
5.66

(2.33)
3.10

(1.76)
9.25

(3.04)g

T. nerllfolla extract
2 per cant

16.73

(4.09)ab
14.86

(3.e5)ab
13.64
(3.69)ab

12.84
(3.58)

13.21
(3.63)abed

6.40

(2.54)bc
4.S2

(2.08)
3.44

(1.85)
10.70
(3.27)ef

4 per cent 13.79
(3.7L)b

15.15
(3.e9)ab

12.66
(3.59)ab

14.19
(3.77)

16.99

(4.12)a
• 6.27

(2.50)bC
4.52

(2.13)
4.03

(2.02)
11.10
(3.33)def

C. Infortunatisn extract
2 per cent

14.60
(3.82)ab

15.57
(3.95)ab

10.96
(3.31)b

11.63
(3.41)

14.05

(3.75)abcd
9.85

(3.14)ab
5.90

(2.43)
6.30

(2.51)
11.20
(3.3S)def

" ' 4 per cent 15.31
(3.91)ab

18.61
(4.31)a

16.20
(4.03)ab

13.05
(3.61)

11.24
(3,35)abcd

7.66 . -

(2.77)ab
7.54

(2.75)
5.26

(2.29)
12.21
(3.49)cd

A. indlca extract + soaowatei
2 per cent

•16.81

(4.10)ab
15.92

(3.&9)ab
15.57
(3.95)»b

11.48
(3.39)

9.57
(3.09)cde

12.64

(3.55)a
9,16

(3.03)
4.62

(2.15)
12.13
(3.48)cd

" 4 per cent 14.37
(3.79)ab

17.97
<4.24)a

13.02
(3.6i)ab

13.46

(3.67)
12.30
(3.51)abcd

9.25
(3,04)ob

8,66

(2,94)
5.55

(2.35)
12.00
(3.46)cd

T. nerllfolla extract +
soapwater 2 par cent

13.76
(3.71)b

19.29

(4.39)0
16.16
(4.02)8b

10.96

(3.31)
9,59

(3.1O)cd0
10,55

(3,26)ab
9,64

(3.11)
4.58

(2.14)
11.94
(3,46)cdo

4 par cent 15.64

(3.96)ab
17.66

(4.20)a
11.57
(3.40)ab

14.56

(3.82)
11,94
(3.46)abcd

8,35
(2,89)ab

9.24

(3.04)
5,59

(2,37)
11.82

(3.44)caaf

C. Infortunatvni! extract +

soapwater 2 per cent

18.51
(4.30)a

12.25

(3.50)b
14,75

(3.e«)ab
12.45

(3.53)
10.90
(3.30)bcd

9.59
(3.10)ab

7.33

(2.71)
6.21

(2.49)
11.56
(3.40)cdaf

4 par cent 16.CK)
(4.00)ab

16.93
(4.11)a

12.45
(3.53)ab

14.54

(3.31)
8.92

(2.99)de
7,84

(2,80)aB
4.89

(2,21)
5,26

(2,29)
10.93
(3.31)daf

Tobacco decoction 17.25

(4.15)ab
17.94

(4.24)a
11.15
(3.34)b

16.06

(4.00)
14.86

(3.85)abc
10,69

(3.30)ab
7.23

(2.69)
5.89

(2.43)
12.68

(3,56)bc

Carbaryl 0.2 per cent 7.77

(2.79>c
4.91

(2.22)C
2.65

(1.69)c
9.93

(3.15)
6.30

(2,51)e
3.32

(l,82)c
2.78

(1.67)
4.25

(2.06)
5.54

(2.35)h

Control 17.95
(4.24)ab

19.94
(4.47)a

17.94
(4.24)a

15.47
(3.93)

15.58
(3.95)ab

10.56
(3.25)ab

10.90
(3,30)

8.29
(2.88)

14o80
(3.85)a

CD 0.473 0.532 0.728 HS 0.698 0.758 NS NS *•*

CD
O
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18.51. On fifth day also the toxicity of carbaryl towards

the predator was the maximum v/ith the least population of

4.91 against 19.94 in the control. But C. infortunatum

2 per cent with 0.4 per cent soapv/ater and A. Indica

4 per cent were also found toxic (12.25 and 12.27 respec
tively) and they ranked next to carbaryl 0.2 per cent.

Other treatments had no deleterious effect on the predator

and were on par with control. On tenth day plots treated

with carbaryl 0.2 per cent had a mean number of 2.85 pre
dators as against 17.94 in the control plot. Other treat

ments which reduced the population of predators Were

A, indica 4 per cent (10.23), C. infortunatum 2 per cent

(10.96) and tobacco decoction (11.15), the rest were being
on par with control. Data on 15th day showed that there

was no significant variation among the treatments and mean

population ranged from 9.93 to 16.06 in the plots receiving
carbaryl 0.2 per cent and tobacco decoction.

Two days after second spraying carbaryl 0.2 per cent

was most toxic (6.30) and the treatments C. Infortunatum

4 per cent with soapwater (8.92), A. indica 2 per cent

(9.55), A. indica 2 per cent + soapwater (9.57),

2* neriifolia 2 p>er cent with soapwater (9.59) were also

toxic and on par with carbaryl 0.2 per cent. Other treat

ments v;ere less toxic with mean population ranging from
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10.90 to 16.99. compared to 15.58 in control. But at 5

days after spraying though carbaryl 0.2 per cent remained

as the most toxic treatment (3.32). the other treatments

were on par with control (10.56). Observations recorded

on tenth and fifteenth day after second-spraying did not

show significant variations among the treatments though

the mean population in carbaryl 0.2 per cent treated plot

was the least (2,78 and 4.25 for the two observations) and

maximum was in control (10.90 and 8.29 for the two obser

vations) respectively.

Data computed on the mean predator population also

revealed maximum toxicity for carbaryl 0.2 per cent (5.54)

followed by A. indica 4 per cent (9.25). All the plant

extracts including tobacco decoction affected the predator

population with values ranging from 10.61 to 12.68 as

against 14.80 in control. The treatments of A. indica

2 per cent (10.61), t. neriifolia 2 per cent (10.70),

infortunatum 4 per cent with soapwater (10.93),

T. neriifolia 4 per cent (11.10), C. infortunatum 2 per cent

(ll.20), C. infortunatum 2 per cent with soapwater (11.56),

and T. neriifolia 4 per cent with soapwater (11.82) were

on par among themselves, and ranked next to A. indica

4 per cent (12.68).



0

>

3.3.2.7. Yield

The data relating to the damaged fruits and healthy

fruits of bhindi obtained from the experimental plots are

presented in Table 15.

Plots treated with carbaryl 0.2 per cent recorded

least fruit damage of 161 g and it was on par with A. indica

4 per cent (198.33) as against 409.33 g in control. Fruit

damage was significantly less in plots treated with

T. neriifolia 4 per cent (216.00), A. indica 2 per cent

with soapwater (231.67), and A. indica 4 per cent with

soapwater (212.00) and they were on par with A. indica

4 per cent. Other treatments except tobacco decoction

were effective against the pest and were in the following

descending order in efficacy: A. indica 2 per cent (240.00),

1' neriifolia 4 per cent with soapv/ater (245.00),

I' neriifolia 2 per cent with soapwater (247.00 g),

> C. infortunatum 2 per cent (253.67 g), C. infortunatum

4 per cent (274.33 g) , C. infortunat<-im 4 per cent vjith

soapv/ater (293.33 g) and C, infortunatum 2 per cent with

soapwater (303.33 g).

The yield of healthy fruits obtained from the plots

treated v/ith 0.2 per cent of carbaryl (1962 g) was the

highest and the least was under control (105 2 g). Among
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Table 15. Effect of plant extracts and Carbaryl on the yield of bhindi

Treatments

A. indica extract 2 per cent

»3 4 per cent

T. neriifolia extract 2 per cant
It 4 per cent

C. -Infortunatum extract 2 per cent
«» 4 per cent

A. indica extract -8- soapwater
——— 2 per cent

.« 4 per cent

T» neriifolia extract + soapwater„ - 2 per cent

n 4 per cent

G. infortunatum extract + soapwater„ 2 pgj- cent

85 4 per cent

Tobacco decoction

Carbaryl 2 per cent

Control

Mean wei^t of
damaged fruits

(g/plot)

240c00def

198.33 gh

273.33bGd

2l6,00efg

253.67cde

274.33bGd

231.67e£g

212.00fg

247.00def

245.00def

303.33bc

293.33b

431.67a

lei.OOh

409.33a

Tlf-^

Mean wei^t of
healthy fruits

(g/plot)

1430b

1520bcde

iSOSbcd

1585bcde

1490bc

1577bcde

1560bGde

1685cde

1718e

1712e

I548bcde

1eoobcde

1030a

1962f

1052a

Means follovsed by a common letter are not significantly different at
5% level DMRT
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the plots treated with plant extracts T. neriifolla 4 and

2 per cent with soapwater recorded high yield of 1718 and

1712 g respectively. They were on par with A, Indlca

4 per cent, C. Infortunatum 2 per cent with soapwater,

A. Indlca 2 per cent v/lth soapwater, C. Infortunatum

4 per cent, T. nerllfolla 4 per cent, C. Infortunatum

4 per cent with soapwater and A. Indlca 4 per cent with

soapwater with mean yield of 1520, 1548, 1560, 15,77, 1585,

1600, and 1685 g per plot. The yield In A. Indlca 2 per cent

and C. Infortunatum (1430 and 1490 g) were significantly

lower than the above treatments but they were superior to

the tobacco decoction (1030 g) and control.
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DISCUSSION,

4J. Evaluation of plants

Neem is well known as a source of insecticidal

constituents. Earlier studies have revealed the useful

ness of other locally available plants also for controlling

the important crop pests, Saradamma (1989) reported that

water acetone and benzene extracts of T. neriifolia,

L. camara, A. indica, N. oleander, E. odoratum«

_C. inf ortunatum, C. variegcatum, P. odoratissimus,

M. esculenta suppressed adult emergence of many test

insects. Considering the easy availability of the plants

locally, these eight plants viz., A. indica« T, neriifolia.

C. infortunatum. N. oleander. E, odoraturn, A. sauamosa.

P. glabra, and C. gigantea were used to study their effi

cacy for controlling the crop pests in the field. The

phytochemicals present in these plants include behaviour

modifying compounds, those interfering with the normal

development and to a limited extent toxic principles also

(Redfem ^ _al,, 1981; Ruscoe, 1972 and Steets and

Schmutterer, 1975). Since leaves are plant parts easily

available throughout the year and in sufficient quantities

for practical field application they were utilised for

the studies. The active principle available in the leaf

extracted with different solvents like acetone, methanol,

benzene, petroleum ether and water. Since the chemical

solvents are costly and not easily available at the farmers

level, water, which was found effective when tested with
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many insect pests (Kuhn ejt , 1950; Maxwell et al,,

1965 and Rao and Mehrotra, 1977), was used here.

4.1.1. Screening of plants against pests of amaranthus

The plants in pot culture experiment were infested

with leaf webber P. basalis, and the effect of the different

plant extract were presented in para 3.1.1 carbaryl, used

as an insecticide check for comparing the effects of the

plant extracts, was most effective treatment upto 14 days

after application and recorded the least average popula

tion throughout the crop season. Among the plant extracts

T. neriifolia 4 per cent was top ranking and it was next

to carbaryl 0.2 per cent. It could suppress the pest

population from the second day to fourteen days after

spraying. Tobacco decoction used as an insecticide of

plant origin was much inferior to T. neriifolia.

The efficacy of related species of plants Thevetia spp

viz., T. thevetiodes and T. neriifolia in controlling

hemipteran pests, (Saradamma, 1989), Coleoptera (Reed et al.,

1981), Lepidoptera (Mc. Laughlin et , 1980) were

reported. Mc. Laughlin (1980) has reported cent per cent

larval mortality of O. nubilalis (European corn borer)

when seeds of mexican yellow oleander, T. thevetiodes

was incorporated into the diet. The present finding on
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the efficacy of leaf extract against P. basalls Indicated

the possibility of using T. neriifolia for plant protection

at field level.

The mean yield obtained from the plants treated

with T. neriifolia wa_s almost the same as obtained from

carbaryl treatment. Carbaryl had Immediate and acute

toxicity leading to the heavy mortality and low survival

of pest and thereby increasing'the yield. Other plant

extracts also could produce a yield on par with insecticide

by the multichemical principles, discouraged feeding, and

other normal activities of the insect.

C. Infortunatum at 4 per cent concentration also

reduced the population of P. basalis from second to

fourteenth day on par with T. neriifolia with slight

decrease in yield, but 2 per cent extract being inferior,

it can be ranked only next to T. neriifolia. The insecti-

cidal activity of C, infortunatum was reported against

C. formicarius earlier by Rajamma (1982). One per cent

ether extract of C. fragrans also gave cent per cent protec

tion from third instar larvae of S. lltura (Hosozawa et al.,

1974).

E. odoratum and A. indica exerted toxicity only from

seventh day onwards that too at the higher concentration.



1. Efficacy of aqueous plant; extracts in comparison
with carbaryl on the control of amaranthus
leaf Webber P. basalis
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though the average population under these treatments were

statistically on par vvith that of T. neriifolia 2 per cent.

A* Indica could produce comparatively higher yield than

that of E. odoratum probably due to its v;ell known dete

rrent action, reported against wide variety of insects

(Chari and Muraleedharan, 1985; Pat'et-r: ^ al., 1968 and

Saxena, 1982). The other plant extracts including the

tobacco decoction did not have any effect. The higher

concentrations of these plants extracts reduced average

pest population compared to control, but the effect was

not reflected in yield.

The effect of different plant extracts on the leaf

webber P. basalis is represented,in Fig. 1. Four and

2 per cent extracts of T. neriifolia. C. infortunatum.

A. indica, E. odoratum, and 4 per cent extract of

N. oleander and A. sguamosa which ranked over others were

selected for further studies.

4.1,2. Screening of plants against pests of bhindi

Bhindi plants under the experiment were infested

with aphids (A. gossypii), leaf hoppers (M. biguttula

biguttula) and shoot and fruit borer (E. vitella).

As presented in para 3.1.2.1 carbaryl was more

effective than the plant extracts and persisted for a period
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of ten days for the first two sprayings and fifteen days

for the third spraying. The population in the control

plot recorded 15 per cent natural decline compared to

original population during the course of 45 days. Among

the plant extracts T. neriifolia 4 per cent was ranked

first followed by 2 per cent extract which v/as on par with

and tobacco decoction during the crop period. Upto tenth

day the two per cent extract of T. neriifolia was inferior

to 4 per cent extract. But the overall effect was on par

with tobacco decoction. Tobacco decoction has been an

effective insecticide of plant origin against soft bodied

insects. T. neriifolia which is a locally available plant

that can be easily collected without incurring much cost

was found as an effective substitute for tobacco decoction.

The aphicidal effect of water extract of T. neriifolia

was reported by Saradamma (1989) with A. qossypii and

A. cracivora. Extracts of A. indiea were also effective

against 1- A, qossypii. Insecticidal property of neem

seed kernel against A. qossypii v;as reported as early as

in 1944 by Cherian and Menon and subsequently Asari and

Nair in 1972. Saradamma (1989) reported that benzene

extract of neem could protect the crop upto ten days on par

with carbaryl 0.2 per cent. In the present studies also

the crop could be protected for a period of ten days but

it was not on par with carbaryl and this could be due to
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the lov/er toxicity of water extracts. 7Vo per cent water

extract of neem leaves exhibited repellent effect and

inhibited the mean population of B. brassicae on cabbage

and cauliflower from 45 to 60 per cent in pot and field

trials (Kirpal Singh and Sharm.a, 198,^).. The present studies

was in full agreement with this finding.

Four per cent extract of C. infortunatum, A. squamosa.

P. qlabra and 2 per cent extract of E. odoratum and

C. qiqantea also exhibited a reduction in population. How

ever the higher concentrations of E. odoratum and

C. qiqantea remained less toxic.

The results presented in para 3.1.2.2 revealed the

supremacy of carbaryl in producing an immediate reduction

in population of leaf hoppers compared to that of plant

extracts. The toxicity of carbaryl persisted upto fifteen

days after application and it could reduce the population

significantly throughout the crop period compared to plant

extracts. Four per cent extract of C. infortunatum and

2* neriifolia were effective and came close to carbaryl.

They reduced the pest population from two days after appli

cation to fifteen days. The mortality observed at two

days after spraying is to be attributed to the J.nsecticidal

activity of the materials. Nymphal mortality of

D. cinqulatus was reported with C. infortunatum by Saradamna



lu?

102

(1989). She reported a reduction in population of

A. qossypii when sprayed with the benzene extract of

C. infortunatum.

Contact toxicity of T. neriifolia against A. qossypii

and its insecticidal property against A. craccivora were

reported by Saradamma (1989), It may be the same phenomina

that brought a reduction in population at two days after

application. Throughout the crop period the population

remained below 50 per cent of the population in control,

on plants treated with C. infortunatum and T. neriifolia.

It can be effectively incorporated as a tool in the manage

ment programme against this pest. Extracts of A. indica

4 per cent and C. infortunatum 2 per cent were effective.

The higher concentrations have evidently gave better

reisults in controlling of the pest. Toxicity of neem to a

wide range of sucking insects have been reported earlier

(Saxena, 1987; Goyal ^ , 1971). Rao and Rao (1979)

reported high mortality of N. luqens with 1 per cent neem

48 h after application. Tv;o per cent extract of neem leaf

could reduce the overall population by 40 per cent. The
0

extracts of N. oleander, E. odoratum, and P. qlabra, both

the concentrations, were effective against leaf hoppers.

But persistent toxicity of these materials v/ere not con

sistent at different occasions. Tobacco decoction was not



2. EffTicacy of aqueous plant extracts in comparison
with carbaryl on the pests of bhindi

(a) aphids

(b) leaf: hopper

(c) shoot and fruit borer
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at all effective in controlling the pest though some toxi-

city was noticed at two days after first spraying compared

to that .of control.

Against shoot and fruit borer E. vitella (para

3.1,2.3) carbaryl remained as the most effective treatment

•with 7.3 per cent fruit damage compared to 62.21 under

^ control. T. neriifolia 2 per cent and A. indica at both

the concentrations limited the incidence of the pest during

the entire crop season. Toxicity of neem against fruit

borers like E. vitella (Chouhan and Oadri, 1989) L. orbonalis

(Krishnamurthy Rao, 1983) and L. decemlineata (Reed and

Reed, 1984) were reported earlier. Though carbaryl was

best in reducing the population of aphids, leaf hoppers

and shoot and fruit borers the effect was not reflected

in the yield since carbaryl came on par with extracts of

C. infortunatum. T. neriifolia and A. indica with reference

to the yield. There i^as no earlier report on the effective

ness of C. infortunatum and T. neriifolia against the fruit

borers.

The plant extracts are ranked in their order of

efficacy against aphids, leaf hoppers, shoot and fruit

borer in Fig. 2. T. neriifolia 4 and 2 per cent, A. indica

4 and 2 per cent and C. infortunatum 4 per cent were effec

tive against all the three pests and were ranked below the
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carbaryl. C. infortunatum 2 per cent, E. odoratum 2 and

4 per cent though they were effective against the insects.

N. oleander 4 and 2 per cent were found effective against

leaf hoppers.

Based on the extent of control of amaranthus and

bhindi pests five plants viz. A. indica. T. nerilfolia.

C. Infortunatum, N. oleander, and E. odoratum were selected

for further studies.

4.2. Augmenting,toxicity of plant extracts by use of

different additives

The data presented in para 3.2.1 revealed that 8 and

4 per cent extracts of C. infortunatum and 8 per cent

extract of T. neriifolia significantly reduced the adult,

emergence of S. litura (Fig. 3). The overall effect of

the plant extracts computed irrespective of different addi

tives showed C. infortunatum extract kept the population

of the S. litura"^safe levels. The combinations of 8 per cent

leaf extract with one or two per cent teepol was more effec—

tive. Though the combination of soapwater with 8 per cent

extract of C. infortunatum came next to teepol combination

the mean per cent of normal adults emergence did not vary

significantly in the tv;o treatments. The overall effects

of teepol 2 per cent and soa,pwater as represented in



3. Effect of aqueous extracts.of pdants and additives
in augmenting the toxicity against larvae of
S. litura

(a) Effect of aqueous plant extracts at
different concentration

(b) Overall effect of additives

A
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Fig. 3b were on par. The combination of teepol with

coconut oil showed lov; percentage of adult emergence com

pared to that of the combination of the leaf extract with

coconut oil alone and was ineffective in controlling the

normal adult emergence. This phenomena may due to the

additive effect of teepol. The combinations of 8 and

4 per cent extracts of C. infortunatujn with teepol one per

cent + coconut oil one per cent and 0.4 per cent soapwater +

1 per cent coconut oil had the same percentage of normal

adult emergence (19.31 and 39.31 respectively). it may be

observed that teepol and soapwater had similar action in

augmenting the toxicity of leaf extracts (55.63 and 55.51

respectively). Though soap was known to increase the

toxicity of plant extracts against aphids (Cherian and

Menon, 1944; Kabir and Mia, 1987) the information that

soap could be used in combination with plant extracts to

prevent adult emergence of S. litura (54.49 ijer cent) is

a new finding. Saradamma (1989) observed 50 per cent

adult emergence of s. litura treated with cent per cent

concentration of C. infortunaturn, and the emerging adults

were sterile and did not lay eggs. In the present study

8, 4 and 2 per cent leaf extracts C. infortunatum caused

80.69, 83.64, and 86.99 adult emergence whereas the

corresponding values in combination with soapwater were

26.20, 43.16 and 60.14 per cent. Evidently the toxicity
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of leaf extract was augmented three fold and two fold by-

using soapwater with 8 and 4 per cent leaf extract respec

tively. Since soap is an easily available and cheap

material it can be used advantageously in plant protection

operations. Though 8 per cent concentration;; of the plant

extracts were more effective 4 per cent concentration also

could reduce the adult emergence to 46.37 per cent. As it

involves labour for collecting leaves to prepare extracts,

effective extracts of lesser concentrations will be prefe

rable. Hence for field experiments 4 and 2 per cent extracts

with soap as additive v/ere selected.

Results presented in para 3.2.2 on the mean percen

tage mortality of A. gossypii indicated the efficacy of

the combinations of 4 or 8 per cent extracts of A. indica

and T. neriifolia v/ith 0.4 per cent soapwater and the

combination of T. neriifolia 8 per cent extract with

1 per cent teepol and 1 per cent coconut oil. Tliese two

plants were superior to rest of the plants at different

concentrations as represented in Fig. 4a. The plant extracts

alone produced a mortality of 56.69 to 90.76 per cent and

63.40 to 80.69 per cent under different concentrations of

A. indica and T. neriifolia respectively and the mortality

was enhanced by the additives by 38.21 to 9.24 per cent

and 27.85 to 19.31 per cent for the two plants respectively.



Effect of aqueous extracts of! the plants and
additives in augmontinr. the toxicity against
aphids A. qossypii

(a) Effect of aqueous plant extracts at
different concentration

(b) Overall effect of additives
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Of the additives tried 0.4 per cent soapwater augmented

the toxicity more effectively as shown in Fig. 4b. In

general it may be observed that the augmentation was more

at lower concentrations and addition of soapwater to

2 per cent extract increased the toxicity of the leaf

extract by 4,14 per cent more than that with eight per cent

extract of A. indica. In case of T. nerilfolia, however

4 per cent and 8 per cent extracts were on par. Toxicity

of the 2 per cent extract (63.40) v;as enhanced to the

extent of 10.56 per cent above the most effective concen

tration of the leaf extract. Aphicidal activity of the

extracts of A. indica and T. neriifolia was reported earlier

(Saradamma, 1989). V\'orkers like Cherian and Menon (1944)

also reported about enhancement in the toxicity of plant

extracts by the addition of soap. In the present studies

4 per cent extract of a, indica and T. nerilfolia with

soapwater produced cent per cent mortality of aphids and

2 per cent extract with soapwater was also on par with it.

The lower concentrations of the plant extracts in combina

tion with soapv;ater may be chosen for controlling the aphid

population.

In the experiment C. infortunatum was found most

effective with least percentage of adult emergence. Against

A. qossypii extracts of A. indica and T. neriifolia were
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effective and upto cent per cent mortality was counted

by the treatments. Hence the three plants in combination

with soapwater, one of the effective but the cheapest

additive, were selected for the field trial. They were

compared with the leaf extracts alone and carbaryl for

controlling pests of amaranthus and bhindi.

4.3. Control of pests of amaranthus and bhindi using plant
extracts in field

As presented in para 3.3.1.1 extracts of A. indica

4 per cent, T. neriifolia 2 and 4 per cent, C, infortunatum

2 and 4 per cent could control the foliage damage caused

by A. crenulata from second day to fourteenth day after

spraying. Addition of soap to 2 per cent extract of

A. indica and T. neriifolia could augment the toxicity

while there was no such enhancement in the case of 4 per cent

extract. The plant extracts with and without soapwater

could protect.the crop on par with carbaryl upto 14th day

after treatment. The efficacy of the extract of A. indica

is knovm for preventing the feeding by grasshoppers like

C. trachypterus and S. qreqaria (Sandhugurmel and

Darshan Singh, 1975; Sergent, 1944). Extract of

Z* neriifolia at 2 per cent concentration with and without

soap had the same effect as A. indica extract. TTie two

extracts, especially at the lower concentrations, fared
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better than the carbaryl considering its overall effect

throughout the season, while tobacco decoction was not at

all effective against grasshoppers. Addition of soap to

C. infortunatum could not produce any impact against this

pest, T. neriifdlia, since it is a locally available plant

may be preferred for managing the foliar damacje in amaranthus

caused by A, crenulata.

Results presented in para 3,3,1.2 indicated the

superiority of conventional insecticide, carbaryl over

plant extracts to provide immediate control of the leaf

webber P. basalls. But on fourteenth day it came on par

with the plant extracts. It could reduce the mean number

of larvae and corresponding leaf damage to the minimum

during the crop season. The differences in mean number of

larvae (3.22) and mean weight of damaged leaves (55 g)

between the carbaryl, 4 per cent extract of A. Indlca with

soapwater and 4 per cent extract of T. neriifolla were

slight. The extracts of A. indica, T. neriifolia with

and without soap (except 2 per cent extract of A. indica)

could reduce the larval Infestation by to half compared

to the population on plants sprayed with water and there

was corresponding reduction in the leaf damage. Though

the addition of soap has augmented the toxicity of the

extracts only in the case of 2 f^r cent extract of A. indica.
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there v;as a general enhancement. Two per cent extract of

neem with soapwater (6.99) brought the mean larval kill to

the level of mortality in 4 per cent extract of A. indica

(6.68). The effectiveness of neem against leaf caterpillars

like cabbage Web worm C. binotalis (Fagoonee, 1980).

P. xylostella (Steets, 1975) and M, separata (Sharma et al,,

1983) had been already reported. Against P. xylostella

Adhikary (1985) reported that crude methanol extract of

neem seed at 2 and 4 per cent were more efficient than

mevinphos and deltamethrin. But in the study 4 per cent

aqueous extract of neem was found inferior to carbaryl.

The extract of T. neriifolia 4 per cent with and without

soap and 2 per cent extract with soap were as effective

as the 4 per cent extracts of neem. The pest control acti

vity of this locally available plant against P. basaliis

is a new information.

It may be observed that 2 per cent extract of

A. indica and T. neriifolia added with 0.4 per cent soap

solution protected the crop against A. crenulata and

P. basalis on par with the respective 4 per cent extract.

But plots treated with 4 per cent extracts of A. indica

and T. neriifolia with and without soap and 2 per cent

extract of A. indica with soap recorded maximum yield and

they were on par with carbaryl. Though carbaryl was superior
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to plant extracts in reducing the pest population, it was

not superior to A.indica and T. neriifolia in increasing

the yield. This.may be due to the different behavioural,

physiological and insecticidal stress exerted by the

extracts for a prolonged period and they reduced the damage

due to feeding better than carbaryl. Tl-iese characters were

more pronounced at the higher concentrations with the

exception of A. indica in which the potency of 2 per cent

extract was augmented and brought to the level of 4 per cent

when mixed with soap. Mere application of the aqueous leaf

extract of A. indica and T. neriifolia with a little soap

added to the 2 per cent concentration could protect

amaranthus crop against grasshoppers and leaf webber on par

with a potent conventional insecticide like carbaryl. This

practice can be used as major component in the pest manage

ment system for amaranthus as these plant materials can be

easily collected, prepared- and applied in homestead gardens

even by housewives and a crop uncontaminated by insecticides

can be harvested.

The finding obtained in the laboratory trial that

the soapwater enhanced the toxicity of extract was not

evident in field except in the case of A. indica 4 per cent,

iixe extract cf T. nerinolis. at I and 4 per cent concentra

tion produced aphid mortality and it was on par with tobacco
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decoction which ranked next to carbaryl. Contact toxicity

of the water extract against A. gossypii and its effective

ness in field to protect the crop had been reported by

Saradamma (1989). This disagreement may be due to the high

population level of aphids combined with congenial condi

tions for multiplication. in plots which received carbaryl

had an immediate suppression of aphid from 1171.80 to 144.06

at two days after spraying whereas in other treatrr,Qnts

there was only a gradual decline which facilitated the

population to build up at a rapid stage from the surviving

ones. As the addition of soapwater to the extracts could

augment the toxicity under laboratory conditions addition

of soap at higher concentrations will have to be investi

gated further for reaching a confirmative conclusion in the

field. Anyhow the finding that 4 per cent extract of

T. neriifolia could reduce the mean population of aphids,

on par with tobacco decoction is of practical importance.

Tobacco being a costly commodity, can be substituted with

this cheap and locally available plant T. neriifolia.

Ttiough the toxicity of 4 per cent extract of A. indica was

enhanced by addition of soap it was not on par with

carbaryl 0.2 per cent as reported by Saradamma (1989) with

2 per cent benzene extract. 4 5 to 60 per cent reduction

in population of B. brassicae reported Kirpal Singh and

Sharma (1986), with 2 per cent water extract of A. indica
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could be obtained i^n the present study also„

The results presented in para 3.3.2.2 revealed
/

that the damage caused by grasshoppers in the early stage

of the crop was controlled by extracts of A, Indica better

than with carbaryl. Soap added to the extracts of

T« neriifolia could enhance the toxicity of extract at

2 per cent level. in this experiment carbaryl was found

inferior to 4 per cent extract of A. indica during the

crop season though such efficacy was not evident at the

individual observations. The plant extracts and carbaryl

were effective upto the fifth day after spraying though

effective persistence for seven days against S. qreqaria

was reported by Sergent (1944). The difference exhibited

by carbaryl in its persistent toxicity on amaranthus and

bhindi against A. crenulata may be due to the bioecological

situation and the time of application. It may be observed

that the data collected on 10th and 15th days after spray

ing did not show significant variations among the treat

ments. Extract of 4 per cent C. infortunatum and

2* neriifolia 2 and 4 per cent with soap also reduced the

leaf damage on par with carbaryl. The same efficacy was

observed on both the crops against A. crenulata with these

extracts. Though the antifeedant property of A. indica

against the grasshoppers is known the information that
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4 per cent extract of C. infortunatum and T. nerllfolia

added with soap can be used efficiently for substituting

carbaryl for controlling grasshoppers is a new one.

Against leaf hoppers (para 3.3.2.3) carbaryl

0.2 per cent v/as the most effective treatment upto 20 days

after spraying. But the extracts of C. infortunatum added

with soapwater was statistically on par with carbaryl from

the second day to twentyth day after spraying^ in many of

the individual observations. ' Though majority of the treat

ments were toxic to this insect from second day onwards

only C. Infortunatum with soap could reduce the population

effectively when compared with the conventional insecti

cide. A.indica extracts were comparatively ineffective

against this pest. Extracts of T. neriifolia were mode

rately toxic to leaf hoppers and toxicity was augmented

in case of 4 per cent extract with soap. Effect of the

second and third sprayings v;ere similar with regard to the

different treatments and C. infortunatum with soap was on

par v/ith carbaryl 0.2 per cent. The high rate of mortality

produced by C. infortunatum may be due to the insecticldal

action since the population reduction was immediate.

Nymphal mortality of D. cinqulatus, five days after spray

ing, was reported by Saradamma (1989), reduction in popula

tion of other insects such as A. qossypii (Saradamma, 1989).
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C. formicarius (Rajarmia, 1982) were also reported. But

it was not having higher persistent toxicity compared to

that of carbaryl, as in the overall effect, it was ranked

next to carbaryl. Antifeedant action of this plant against

S. litura (Hosozawa et , 1974), D. obligua (Tripathi

and Razvi, 1985) and C. chlnensis (El Ghar and El Sheikh,

1987) were reported earlier. Though tobacco decoction had

no effect at any stage after its application C. Infortunaturn

extract added with soapv/ater could reduce the infestation

upto 70 per cent.

Effectiveness of the plant extracts in controlling

the shoot and fruit borer of bhindi has been established

in para 3.3.2.4. The data were significant only on fifth

and tenth day after second ajid third sprayings. The second

spraying hit the aphids and leaf hoppers. The incidence

of shoot and fruit borer happened to be low at the time of

application. The ineffectiveness of the treatments on

second day after application could be explained as the

in sufficiency of the time by between the application and

observation for exerting the effect. Though T- neriifolia

extract (with and without soap) could suppress the shoot

and fruit borer incidence to zero level in one observation,

in the long run it had to be ranked below carbaryl and on

par with 4 per cent extract of A. indica. The addition
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Of soap could not make any impact on the pest control

activity of the extract. C. infortunatum had moderate

toxicity, while tobacco decoction had no effect against

the pest. Ability of a. indica to control the fruit borer

E. vitell^a was reported earlier by Chouhan and Qadri, 1989

as observed in the present experiment. Other fruit borers

like H. armiqera (Kumar and Sangappa, 1984), E. insulana

(Meisher et al., 1978) and L. orbonalis (Krishnamurthy Rao,

1983) were also reported to have been controlled by

A. indica.

Laughin et (1980) obtained cent per cent larval

mortality of European corn borer O. nubilalis when seeds

thevetiodes was incorporated into its diet. No

field level results was reported on the efficacy of

—• neriifolia against borer pests of crops. Its effective

ness against E. vitella on par with A. indica is a new

information of economic importance.

For controlling the leaf roller in para 3.3.2.5

the plant extracts were not effective as the conventional

insecticide. The data showed inconsistent results with

respect to different treatments at different observations.

On fifth day after third spraying, 4 per cent extract of

T. neriifolia with soap was effective and it was below

carbaryl but on fifteenth day it came on par with carbaryl.
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Two days after fourth spraying 2 per cent extracts of

A. indica also was seen effective and at five days after

spraying since the population in the control declined

very much, no significant variations could be observed.

The data on the average population during the crop season

indicated that T. neriifolia •I per cent extract with soap

was effective plant extract which reduced the population

to 50 per cent compared to control which was also on par

with 2 per cent extract. It v/as also indicated that the

conventional insecticide was superior to the plant extracts

though majority of the treatments protected the crop signi

ficantly when compared to control. The addition of soap

to the extract did not show consistent effect on the inset.

In the long run, extracts of C. in fortunatum was also

effective like other plant extracts. Cobbinah and

Osei-Owusu (1988) reported that neem was toxic to leaf

roller Selepa docllis on aubergine. Such toxicity was not

observed in present study and the population in plots which

received neem was less compared to that of control. Since

extract of T. neriifolia was observed effective against

shoot and fruit borer also its efficacy against lepidopteran

pests required investigations in detail.

Data presented in para 3.3.2.6 revealed that the

plant extracts were not as toxic as carbaryl to
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c. sexmaculatus. the Siphld predator. At the same time the

predator was not free from the deletorius effect of plant

extracts. While the predator population in the carbaryl

treated plot was reduced to 63 per cent, the reduction in

the population in plots treated with plant extracts ranged

only from 14.5 to '37.5 per cent compared to that of con

trol. Among the plant extracts A. indica, 4 per cent was
\

most toxic to the .predat'ors. .But in the absence of any

previous record on their role ov,er the predator population

the results obtained in the present study are to be con

firmed with further trials.

The yield data of healthy fruits (para 3.3.2.7) has

shown carbaryl as ;Superior to plant extracts giving an

increase in yield and decrease in damage due to fruit

borer. Among the plots which received plant extracts

maximum yield was recorded in plots treated with

T. neriifolia with soap and the least damage was recorded

in plots treated with A. indica 4 per pent. Soap was

having additive action only in the case of T. neriifolia

2 per cent extract. Though the variation was not stati

stically significant with many other treatments, 2 per cent

of T. neriifolia with soap could produce the hi(^est yield

among plant extracts while it was 12.64 per cent less than

with carbaryl. Superiority of conventional insecticides
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over A. indica in the control of pod borer of red gram

was reported by Singh e_t (1984). In the present studies

A. indica 4 per cent extract could control the fruit damage

vitella on par v;ith carbaryl and it confirmed the

finding by Chouhan and Qadri (1989). But this protection

was not reflected in the mean weight of healthy fruits.

This may be due to the fact that though A. indica controlled

fruit borer to larger extent, other insects like leaf

hoppers which interfered with the healthy growth of the

plant would not have been controlled by the treatment.

Since yield is a function of the growth and vigour of the

plant and fruit damage was caused by a particular pest,

treatments which afford protection against more number of

pest, species will naturally bring more yield.

As the yield in plots treated with 2 per cent extract

of T. neriifolia (with soap) v/as significantly higher than

in plots treated with 2 per cent extract,, evident that

addition of soap to the 2 per cent extract of plant has

augmented its effectiveness against different pests. So

that it would increase yield by 8.39 per cent than in

4 per cent extract, though the difference was not statisti

cally significant. Extracts of C. infortunatum were mode

rate in their action in producing a higher yield of healthy

fruits and controlling the fruit borer damage. The effect
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of this plant extract was not-enhanced by the addition of

soap. Tobacco decoction though recommended as an insecti

cide that can be used in homesteads against the pests of

vegetables its effectiveness against specific pests did not

reflect in the yield and it did not give any protection

against the fruit borer.
i

The different pests that infested bhindi crop were

controlled by one or other of the plant extracts. The

grasshoppers were controlled by extracts of A. indica,

aphids by T. neriifolia. leaf hoppers by C. infortunatum,

shoot and fruit borer by A. indica and T. neriifolia and

leaf roller by T. neriifolia without causing much delete

rious effects on the predator population. Though the plant

extracts have not acted like broad spectrum insecticide in

reducing the population of different p)ests drastically, it

could increase the yield of the crop substantially.

In general the plant,extracts helped to suppress

the population of one or other of the pests and to increase

the yield though they were not as effective as carbaryl.

The impact of the plant extracts on the yield of amaranthus

was not merely a function of insect population. There was

no significant variations in yield of amaranthus in plots
\

treated with carbaryl 0.2 per cent. T. neriifolia 4 per cent

and A. indica 4 per cent though the individual pests could
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I

not be controlled by these extracts on par with carbaryl.

In pest management.- the drastic reduction of population

of a particular pest species is not vitae; the aim should

be the maintenance of the different species in the eco

system in a balanced nature without affecting the yield of

the crop adversely. Thevetia and neem were potential in

this regard and can be successfully incorporated into the

pest management system of the crop. In the present studies,

extracts of A. indica at 2 per cent concentration and

T. neriifolia at. 4 per cent concentration with 0.4 per cent

soapwater v/ere identified for protecting amaranthus crop

from insects and thereby increasing the crop yield.

For bhindi, 2 per cent extract of T. neriifolia with

soap and 4 per cent'extracts of a. indica and C. infortunatum

were highly effective against the different pests and

recorded substantially higher yield. The addition of soap

with A. indica and C. infortunatum increased the yield,

though not to a significant level. Any of the three plants

hence can be incorporated into the pest management system

of bhindi crop..
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SUMMARY ,

Aqueous, leaf extracts of eight locally available

plants proven for their insecticidal activity were evaluated

against the pests of amaranthus and bhindi at the College

of Agriculture, Vellayani during 1989-'90. It consisted

three experiments viz.,

(i) Screening of leaf extracts of A. indica. T. neriifolia.

2,* infortuna turn, N, oleander, E. odora turn, A. squamosa,

P. qlabra and C. qigantea at 2 and 4 per cent concen

trations in comparison with carbaryl 0.2 per cent

(insecticide check) and tobacco decoction (insecticide

of plant origin) against the pests of amaranthus and

bhindi in pot culture experiment.

(ii) A laboratory trial for augmenting the toxicity of 2, 4

and 8 per cent plant extracts of A. indica, T. neriifolia,

C. infortunatum. N. oleander and E. odoratum, adding

teepol, soap and coconut oil at different concentra

tions and combinations.

(iii) Field experiment to assess the efficacy of selected

plant extracts (A. indica, T. neriifolia and

infortunatum with and without the additive (soap-

water 0,4 per cent) against the pests of amaranthus

and bhindi in comparison with carbaryl and tobacco
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decoction as standards.
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, In the screening trial T. neriifolla 4 per cent was

found as the most effective plant extract followed by

C. infortunatum 4 per cent. T. neriifolla 2 per cent.

A. indiea 4 per cent and E. odoratum 4 per cent against

P. basalis, and were inferior to carbaryl but superior to

tobacco decoction. Four per cent extract of N. oleander

A. squamosa were also effective. The mean crop yield

obtained from plants treated with T. neriifolla 4 and

2 per cent, C. infortunatum 4 per cent and carbaryl

0.2 per cent were oh par. Tobacco decoction had no effect

in increasing the yield,

T. neriifolla 4 per cent follov/ed by its 2 per cent

extract and A. indica 4 per cent on par with tobacco decoc

tion v/ere the most effective extracts against bhindi -aphid,

but inferior to carbaryl. a. indica 2 par cent, C. infortunatum

4 per cent, A. squamosa 4 per cent, E. odoratum 2 and

4 per cent, C. qiqantea 2 per cent and P. qlabra 4 per cent

were superior to control but moderate in action.

C. infortunatum 4 per cent and T. neriifolla 4 per cent

controlled the population of biguttula biquttula and

were ranked next to carbaryl 0.2 per cent, followed by

A. indica 2 and 4 per cent, C. infortunatum 2 per cent and
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T. nerilfolia 2 per cent. Extracts of N. oleander,

E. odoratum and P. qlabra at both the concentrations were

moderately effective.

Extracts of T. nerilfolia 4 per cent and A, indica

4 and 2 per cent were highly effective, but less than

carbaryl, in reducing the shoot and fruit borer incidence

(E. vitella), followed by C. infortunatuin 4 and 2 per cent,

T. nerilfolia 2 per cent and E. odoratum 4 per cent. No

reduction in infestation was observed with tobacco decoc

tion.

The mean yield obtained from the plants treated with

A. indica, T. nerilfolia and C. infortunatum (at 2 and

4 per cent concentrations) were on par with carbaryl

0,2 per cent. Tobacco decoction was ineffective in increas

ing the yield.

In the screening trial A. Indica, T. nerilfolia,

C. infortunatum, N. oleander and E. odoratum were found

superior to others and were selected for further studies.

In the experiment for augmenting the toxicity of

plant extracts 8 and 4 per cent extracts of C. infortunatum

and 8 per cent extract of T. nerilfolia with teepol, coconut

oil and soapwater reduced the adult emergence of S. litura.

Combinations with teepol and soapwater v;ere on par irres

pective of the plant extracts.



Toxicity of 4 and 8 per cent extracts of A. Indlca

and T. nerllfolla v/as augmented highest v/ith 0.4 per cent

soapwater against a. qossypii. t. neriifolia 8 per cent

in combination with 1 per cent teepol and 1 per cent coconut

oil was also effective to the same level.
I

Extracts of A. indica. T. neriifolia and

2* infortunatum (2 and 4 per cent) with and without soap-

water as additive were tried in a field experiment for

ascertaining their efficacy.

In the field experiment, extracts of a. indica

(4 per cent), T, neriifolia (2 and 4 per cent) and

—* j-pfoj^tunatum (2 'and 4 per cent) protected the amaranthus

crop against A. crenulata £or 14 days after spraying on par

with carbaryl 0.2-per cent. Toxicity of 2 per cent extract

of A. indica and T. neriifolia was augmented with the

addition of soap. Tobacco decoction was not effective in

controlling A. crenulata.

Four per cent extract of A. indica with soapwater

and 4 per cent extract of T. neriifolia controlled P. basalis

effectively (inferior to carbaryl 0.2 per cent) on par with

A. indica 4 per cent, T. neriifolia 2 and 4 per cent with

soapwater, T. neriifolia 2 per cent, A. indica 2 per cent

and C. infortunatum 4 per cent with soapwater.
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Extract of T. nerllfolla (2 and 4 per cent) caused
high mortality of; a. ^ossyplj. on bhindi, on par with
tobacco decoction; and inferior to carbaryl. a. indica
extracts were moderate in action.

Four per cent extract of a. indica was superior to
carbaryl in controlling the a. crenulataVon bhindi. Extracts
of C. infortunatum (2 and 4 per cent) with soap, T. neriifolia
(4 per cent) and T. neriifolia 2 per cent with soap were
also effective. —

c. Infortunatum extract, with soap was found efficient
in controlling the leaf hopper ig>. biquttula biguttula. and
found Inferior to;carbaryl whereas tobacco decoction had
no effect on leaf hopper.

Four per cent extracts of T, neriifolia and A. indica
were highly effective against the shoot and fruit borer.
E. vitella. Extract of C. infortunatum had moderate toxi-
city while tobacco decoction had no effect on the pest.

Extracts of T. periifolia_ 4 per cent with soapwater
was the most effective plant- extract against S. derogata

and there was not much the variation between the extracts

of other plants. :A11 of them were inferior to carbaryl.

The plant extracts were not as toxic as carbaryl
to the predatory beetle C. sexmaculata. Among the plant
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extracts a. Indlca 4 per cent was found slightly toxic.

Extracts of T. nerlifolia with soapwater increased

the yield, next to carbaryl on par with other plant extracts

except the two per cent concentrations v/ithout soap.

Tobacco decoction!had no impact on the yield.

Fruit damage was least under 4 per cent extract of

A. Indica and was on par with carbaryl. Tobacco decoction

had no effect on fruit damage.

Augmentation of toxicity of the extracts was observed

only in the case of 2 per cent extract of T. nerlifolia

against the different pests of bhindi. The augmentation

noticed in laboratory was not observed under field condi

tions in the case of other extracts.

A. indica (2 per cent) and T. nerlifolia (4 per cent)

with 0.4 per cent soapwater v;ere found promising for con

trolling the pests of amaranthus and in increasing the

yield.

Two per cent extract of T. nerlifolia with soap and

4 per cent extracts of A. indica and C. Infortunatum were

found suitable for being incorporated into the pest manage

ment system of bhindi.
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Extract of the three plants viz., neem, Thevetia,

Clerodendron controlled the pests of amaranthus and bhindi.

and increased the yield, v;hereas tobacco decoction con-

3phids on bhindi and could not make any

increase in yield.

\ o
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Table 1.

Table 2.

Source df

Treatments (adj) 18

Error (adj) 37

Source df

Treatments (adj) 18

Error (adj) 37

Table 3.

Source df

Treatments (adj) 18

Error (adj) 37

Appendix I

Abstract of analysis of covariance

Mean number of leaf webber larvae observed at different intervals (in days) after spraying

0.646

0.09

1.39

0.09

14

1.30*

0.14

Mean number of aphids observed at different intervals (in days) after spraying

★ *

9.51

0.13

5 10

•k -k -k-k

14.15 11.41

15

0.27 0.58 1.48

2 5 10 15 2 5 10

** ** ★ •* ★ ★ ** "* •* * **

3.25 6.70 2.39 0.67 1.22 1.56 1.29

0.15 0.16 0.29 0.28 0.17 0.22 0.21

Mean number of leaf hoppers observed at different intervals (in days) after spraying

* *

3.89

0.26

★

6.75

10

**

1.76

0.24 0.26

15

**

0.55

0.20

**

2.94

0.29

**

3.73

10

**

2.95 3.79

10

**

2.97

0.20 0.16

15 •

**

0,75

0.09

1.09

0.09 0.13 0.12

* Significant at 5% level

**Significant at 1% level

NS - Not significant

15

**

2.13

0.35

15

★ *

3.1 .

0.23



Appendix II

Abstract of analysis of completely randomised design relating to Table 5 and 6

Table 5

Source

Treatments

Between different additives

Between concentrations of
leaf extracts

Interaction between plants
and additives

Error

Table 6

Source

Treatments

Between different additives

Between concentrations of
leaf extracts

Interaction between plants
and additives

Error

df

134

8

14

112

270

df

134

8

14

112

270

Percentage of normal adults obtained (S. litura)

687.45

2387.84'*

4562.81*

81.59*

48.80

Percentage of aphids mortality (A. qossypii)

2374.50

• 2453.76*

19896.96

178.53

91.46

* Significant at 5% level

**Significant at 1% level

Abstract of analysis of covariance

Table 7.

Table 8.

Source df

Treatments (adj) 14

Error (adj) 27

Source df

Treatments (adj) 14

Error (adj) 27

Mean index of leaf damage observed at different intervals
(in days) after spraying

0. 677

0.219

**

1.06

0.264

14

**

1.29

0.274

Mean number of leaf webber larvae observed at different
intervals (in days) after spraying

2 7 14 2 7

0.50

0.19

1.86

0.24

0.67

0.22

0.58

0.09

1.98

0.17

*Significant at 5% level

**Significant at 1% level



mm

Table 9.

Source d£

Treatments (adj) 14

Error (adj) 27

Table 10.

Source df

Treatments (adj) 14

Error (adj) 27

Table 11.

Appendix III

Abstract of analysis of covariance

Mean number of aphids observed at different intervals (in days) after spraying

2 5 10 15 2 5 10 15

130.42*

9.82

**

187.29

17.04

195.79*

14.13

46.22 NS

18.14

**

64.31

17.02

**

172.24

18.10

**

59.78

12.46

**

15.43

4.12

Mean index of leaf damage observed at different intervals (in days) after spraying

2 5 10 15

0.435

0.20

0.445

0.19

0.343 NS

0.29

0.605 NS

0-33

<-

Mean number of leaf hoppers observed at different intervals (in days) after spraying

**

29.88
**

49.00

10

★ ★

41.67

15

13.19*

20

*★

12.32
**

14.77 35.36

10

**

22.96

1.5

**

10.65

Source df

Treatments (adj) 14

Error (adj) 27

Table 12.

2.49 2.74 1.48 1.86 1.72 0.794 1.40

Abstract of analysis of Randomised Block Design with DMRT

0.784 1.32

Source

Treatments

Error

Table 13.

Source

df

14

28

df

Treatments (adj) 14

Error (adj) 27

Mean percentage of shoot.and fruit borer incidence observed at different periods

(in days) after spraying

2 5 10 15 20 25 2 5 10 15

168.52NS 406.08 686.89* 112.65NS 164.88NS 72.35NS 171.29NS 330.60 519.55 140.04NS

187.22 153.69 135.57 143.42 166.79 92.60 151.85 128.25 180.57 74.49

112.65NS 164.88NS 72.35NS 171.29NS 330.60 519.55*

Abstract of analysis of covariance

Mean number of leaf roller larvae observed at different intervals (in days) after spraying

0.528

0.09

**

1.08

0.15

10

**

1.77

0.16

15

**

0.56

0.11

0.24

0.09

•k *

0.74

0.09

* Significant at 5% level

**Significant at 1% level

NS - Not significant
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ABSTRACT

Water extracts of eight locally available plants

of ^nown insect control potential were screened at 2 and

4 per cent concentrations against pests of amaranthus and

bhindi in a pot culture experiment in comparison with

carbaryl and tobacco decoction.

\

T. neriifolia followed by A. indica, C. infortunatum

E. odoratum were highly effective against P. basalis

on amaranthus and A. gossypii on bhindi. C. infortunatum

1' neriifolia followed by a. indica. N. oleander and

E. odoratum were effective against fj. biquttula blquttula.

T. neriifolia and A. indica followed C. infortunatum and

E. odoratum reduced damage caused by E. vitella. Carbaryl

0.2 per cent was superior to plant extracts and tobacco

decoction was effective only against aphids.

A laboratory study was undertaken for augmenting

the toxicity of five aqueous plant extracts by adding with

teepol, soap and coconut oil at varying concentrations

and combinations.

Toxicity of eight and four per cent extracts of

—• infortunatum and eight per cent extract of T. neriifolia

with teepol, coconut oil and soap reduced the adult emer

gence of litura. A. indica and T. neriifolia v/ere more



effective against A. goss^M when the extracts were mixed
with soapwater. Teepol and coconut oil also had the same

effect with eight per cent T. nerlifolia.

Field experiment was conducted with the extracts
of A. indica. T. nerlifolia and C. infortunatum at two and

four per cent concentrations without and with soap against
pests of amaranthus and bhindi using carbaryl and tobacco

decoction as standards.

Carbaryl ivas superior to plant extracts, in controlling
the population of pests. Four per cent extracts of a. indica.
two and four per cent extracts of T. nerlifolia and

C. Infortunatum protected amaranthus against A. crenulata
and P. basalis. Toxicity of the extracts A. indica and

T. nerlifolia was augmented with soap at lower concentra

tion.

All the plant extracts increased the crop yield
but lesser than carbaryl. Tobacco decoction failed to

control the pests incidence and to increase the yield.

Two and four per cent extracts of T. nerlifolia

caused heavy mortality of a. qossypii. Four per cent

extract:; of A. indica was more effective than carbaryl
followed by C. infortunatum. and T. nerlifolia against
A. crenulata on bhindi. C. infortunatum with soap was



efficient against t- blquttula biquttula. Four per cent
extracts of T. neriifolia-and A. indica were highly effec
tive against E. vitella. t. neriifolia four per cent was

effective against S. ^erogata. Plant extracts were not
toxic as carbaryl to C. sexmaculata. All the plant extracts
other than at 2 per cent concentration increased the yield
and T. neriifolia recorded maximum, but lesser than

carbaryl. Tobacco decoction had no impact on yield. Toxi-
city of 2 per cent extract of T. neriifolia was augmented
with soap against pests of bhindi.

u.

thrissur
SCO K.;
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