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INTRODUCTION

Vegetables have an important role in humen diet.
Insect pests are one of the major constraints in vegetable
production all over %he woxrld, especially under tropical
conditions. These crops are subject to athack by a series
-df‘pests with varying feeding habits from séwing to harvest.
This necessitabes application of insecticides at different
occasions to control the insect pests of thesé crops. A4s
the produets are also consumed without any other processing _\
ﬁhe insecticides appliéd on these crops mﬁsi be essentially
of low mammalian ﬁaxicity'and of less waiting period, but at

the same time highly effective against the pesis.

Gourds are an important grdap’of’vegetablesfunder the
broad claséifieaticn’of cucurbits and these are widely |
cultivated in the country. Of these, bitter gourd (Momordica

charantia L.) and snake gourd (Trichosanthes anguina L.)

are two important crops with high nutritive value (Arkfoyd\

gﬁ 2l., 1962). These crops suffer severe damage and crop-
loss due to insect pests like melon fly, épotﬁedrbeetle,
pumpkin beet;e; pumpkin caterpillar, snake gourd sémilooper,
jassidé, aphids and oﬁhers. . The damage due to0 melon fly
alone in gourds is estimated a8 40 to 80 per cent of the
yieid (Pruthi, 1941). Control of this pest is still a problem

- in India though much efforts were made in this regawrd.



Inseetiéidéa'belonging‘to various groups.viz.
chlorinated hydrocarbous, organophosphates and carbamates
have bheen QValﬁatea against these pests and some are reported
%o éiv@ effective but partial control of the pests (Das
et al., 1968; Nagappan gﬁ;gl,, i971;f Mbﬁe, 1975). Many of
these insecticides possess disadvantages like long and undue
persistence iﬁ the enviromment, high toxicity o higher
animals and other non-target crganisms; pést resurgence,
pest resistance to ingecticides, reéi&ue hazards and environ-
mental pollution. The synthetic pyrethroids were reported

as a group of pésticides with high insecticidal activity,
| low mammalian toxicity (ﬁascoet and Cavelier, 1978) and with
moderate persisfenee,on the crop under field conditions
(Blliott et al., 19783 -Gellimgweod g§ aley 1979). At prresent
four synthetic pyrethroids viz, permethﬁin, fenvalerate,
¢ypermethrin and deltamethrin are available, These insecti-
ecides were tried agalnst a wide range of pests on different
crops with highly promising results. Reports from workers .

like Uthamasvamy and Balasubramenian (1978) on Earias insulams,

Voon and Chung (1978) on Plutells xylostells, Leucinodes
orbonalig and Barias yitella are a few of them. 3Bub the

efficacy of synthetic pyrethroids against the pests of

gourds have not been investigated. Hence in the present



Lstudies permethriﬁg fenvalerate; eyyerméfhfin'éhd delta-
methrin were‘evaluated,in cgmparisen Wiﬁh'malaﬁhion sgainst
the insect pests of bitter gourd and snake gour&;‘ The
investigation included field experiments with bitter gourd
and snake gourd by spraying the crcpvwith~aynthetic'pyreu‘
%hroiﬁs,at two concentrations and the malathion at field
desefon need bagis for the control of inseét»pests¢; The
effect of these insecticides on fléwering‘and'fruit~setv-

were alseo gtudied.
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I.

REVIEW OF LITERATURE

Ei%eraﬁure available on the control of pests of gourds,
efficacy of synthetic pyrethroids on the pests of vegebables
and the effect of the same on the beneficialyfauna are reviewed

brieﬁlyé

X

Control of the pests ef ggurdg with insecticides other than

synthetic_nyrethraids

1, Pruit £1y ,
Ayyax (19%5) pointed oubt that biological method of
control for fruit flies had nunmerous difficulties and bait

trapning cf adult flies was mogt effective.

| .
Narayanan and Batra (1960) recommended spraying of

ong per cent malathion emulsion conﬁalning*some sugar at

Tortnightly interval fox\tha eon%rol of melon fly Bacu%

cucu:bluae a8 the most effee%mve.sne@

Sprayiﬂg~of malathion (Gheﬁ; 1966), end?in (Sreenivasen
and Nerayanaswami, 1960 aﬂ@ 1962) was recommended sgaingt ﬁhe

melon fly.

Dale and Nair (1966) recommended bait sprays containing

one per cent yeast protein and 0.1% malathion for the control

-of Dacus cucurbitae Cog.
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David (1967) stated that carbaryl 0.1% applied three times
at Tortnightly intervals from the time of flowering gove signi-
ficant eontrol of fruit fly .on bittér gourd followed by brie

chlorphon, giving high yields.

Das ¢t al. (1968) observed that even the best treatment
carbaryl 0.1% tried could afford only 40&%@% control of the
pest and hénéé for a mére‘effecﬁive control an integrated |
approach supplementing thé cover sprays with the application of
' éldrin or heptachlor in the soil +o destroy the maggots falling
for pupation has to be adovted.

Hold (1969) reported that syraying of endrin at biweekly

intervals control the vests of bitter gourd.

Nagappan &% @1¢ (1971) achieved best wesults in controlling
the melon fly on snake gouwrd with three applications of fenthion

O0:1% at thrée weeks interval.

David and Kumeraswamy (19‘75‘_) ‘stated that three to five
spray applications of malathion dst% or fenthion 0.1% ox
_carbaryl 0:1% at intervéls of 15 ‘days commencing from flowering
may beé useful for the control of fruit flies on gourds, |

Mote (1975) obtained best results with tetiachlorvinphas
at 0.1% followed by 0.03% f&nﬁhién and 0;1%‘earharyl in
controlling the fruit fiy on bitter gouwxd.
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2. Pumplin bestles

Panji (1965) obtained 48.3 per cent mowtality of the

adults(of,Aglac@ph@ra”foveicollis,by application of a dust

prepared‘from dried fruits of Melis azedsyach and 10 per cent

ethanol extract.

Chemp (1966) weported that dimethéate 0.05% controlled
. the pests Aulacophors hileris (Boisd.), A+ abdominalis (F)

and Apbis gossypli of cucurbits.

| Rumer and Tal (1966) concluded that phosphomidon and

‘carbaryl weré more towxie than DDT %o Aulacophora foveicollig.

Bogawat and Pandey (1967) péeved that endrin and

malathiOn:weré‘lesa toxic to Aulacophors foveicollis and
A, gtrip@n@is'%han BHC.

3. QOther pests

Sengupta and Pands (f958)‘repew%éd that DDT and malathion
ag wettable powders and endrin as emulslon cencentrate gave
signlflcant control of Epilachua viglnétiectonunctata wherens
BHC Was ineffeetive.,

Ybung'énd Ditman (1959) observed that Sevin was
effective againet Aphis gossypii and also reported that

cucurbits were not increased by any of the insecticides.

e’

Kozhaeva (1965) recommended sprays of 0.05% parathion,

0+3% malathion or trichlorphon or 0.1% ansbasine or nicotine
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sulphate with 0.2% soap for crop protection on cucurbits.

David (1966) observed thalb 0.1% gprays of trichlorphon

and especially carbaryl, applied three times gave the best

control of Bpilachna vigingtioctopunciata.

Control of pests of vesebables with gyﬁthetie nyfe%hroi&s

Breese (1977) found %hat eypermethrin was very, effective
against cabbage peetSTSuch Pieris rapae and Plutells
xylostella.

Schuster and Clark (1977) reported that permethrin
applied weekly at rates ranging’frem-o.OZB to 0.0%21 kg =i
ver 94544 lit)ha_agains% cabbage looper was more effective

than other Chemicals~or.Bécillus thuringeinsis.
¥ AG _ =

Su and Rose (1977) conducted experiment for the control

of Plutella xylostella, Trichoplusis ni end Lipaphis exysimi

on cabbage and found S$-5602 and permethrin gave the best
control of all the pests and vresulted in the highest yield
of marketable cabbage.

Tysowsky and Gallo (1977) conducted bioassay tests

on the eggs of Heliothig zea, Spodopters frugiperda and

Trichoplusia ni with permethrin (Ambush) and chlordimeform.

Perméethrin proved ag effective as chlordimeform in preventing

~ hatching of the éggs of all the three species.



Grewal et al. (1978) re@offed that chlorpyriphos,
monocrotophos; leptophos, methamidophos, permethriﬁ, quinale-
phos and endosulfan 0s 1% concentrations sprayed @ 520 1/ha
had a strong kne@k down effect on the 3rd instar larvae of

Bihar hairy eaterpillar Diacrisis obliqua.

Melifronides gf al. (1978) reported that permethrin
(at 35-175 g/bha), methomyl (at 570 g/ha) and chlorpyriphos:
Qat'572 g/ha) effectively coantrolled the spring boll worm

Earias insulana on okra.

Nilsson (1978) obtained excellent control of Melisethes

geneus on sPring'rape with fenvalerate than with methoxychlor

and'fenitrethian.

§ Uthamaswamy and Balasubramenian (1978) examlned the
efficacy of several new insecticides including aldicarb
(as Temek), fenvalerate (as Samieidln) and oxamyl (as Vydate)
for conbrolling okra pesﬁ§¢ The highest yields of healthy
fruites followed by the use of 9505% fehvalerate (5 sprays).
Soil application of aldicazb =% Qg75~kg7ha, 10 days after

sowing combrolled all sucking pests.

Voon and Chung (1978) weported that 50-100 ppm permethrin
~ Sprays gave godd control of Plutella xylostella on cabbage, '

LgucinodGSrorbénalis on egg plant, Esrias vitella on okra.



Black and Hewson (1979) feundvthat WRDG=161 could
effectivgly cant?al pea moth, ﬁ%as@iea ¢a%erpillars‘ana
pollien beetles.

Collingwood and Bourdouxhe (1979) conducted trials with
pyrethroids and other insecticides and compared againgt

Agrotis ipsilon on various crops; Dorage laisalis on esgg

plant, Heliothis srmigera on tomsto and Plutells xzylostells

on cabbage and showe&-tha%‘eypermethrin,~deeamethrin and
fenvalerate gave geQéVraéults¢ |

- Collingwood gt al. (1979) in their field experiments
veported that decamethrin, fenvalerate and cypermethrin gave
good control of Dacus spp.

Fullerton (1979) tested 4 insecticides against Plutella
zylostells and Grociaolemia binotalis on cabbage. TFenvalerate
and cy permethrwn afferded outgtanding control when applied
at 100 ml in 900 Iitres of water/ha at intervals of 2 weeks.

Komson and Rendell (1979) reported that fenvalerate
was very effective against Plutella xylogtella and Trichoplusis
nl a2t the very low rate of 3-4.4 g-aifrai (18.75~27.5 g/ha)
and it also afforded some combtrol of flea beetles and aphids.

Agnihotri gt al. (1980) found that synthetic pyrethrolds

permethrin, cypermethrin, decamethrzn and xenvalerane were



effective in controlling aphid Brevicorfiyle brassicae on
cabbage and cauliflower. The other insecticides tested
were endésuifan; DDVP. and Sevinol. Residues of all inséctia
cides persist;ﬁeyond 10 days except decamethirin.

| Guistina end Doyren (1980) indicated that the most
eff90fi§e cancehtra%i@ﬂswwefe-0@75 g/hl féﬁ»deeamethrin and
5 g for cypermethrin against green house tomato white F1y

Irisleurodes veporeriorum, Both cypermethrin and decamethrin

were more efféctive than bioresmethrin,
Jaganmchan et al. (1980) reported that fenvelerate and.
permethrin at 0.1 kg toxicant per hechare gave good control

of the bwrinjal leaf hopper Amrascs biguttuls biguttula.

Lindquist gt 2l. (1980) compered permethrin applied as
a fbliar spra? and rool saak‘for'%he control of cabbage looper

Trichoplusia ni on green house celexry transplan%sfand coneludéed

that root soak is efficacicus but not significantly better than
foliax sprays and the method is not practical for commercial
} B : . .
use.,
Olsson (1980) tested Ambush (permethrin) against

Meligethes geneug on rape in Tield and stated that it gave

good results in general and proved to be about equal %o

fenvalerate, fenitrothion and pirimicarb.
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Rai et 31, (1980) determined the afieetxveaess of the
synthebtic pyrethroids eypermethrxn, fenvalerate and permethrin

against Amrascs biguttula bigutﬁula on okra and the realénesb

fand the_ resi@ues/of the c@mpounés in the fruitss A1 the -

cempounds tested Were fbund %0 be. effective in con%rol?ing

the pest for up o 9 days. ‘Oné the basis of the determination

of . regidues by 610, a waiting period of 3 days is svgges»ed

for permethrln and cyperme%hrzn ahd. T days for feawalera%e.

Slngh and’ Sircat (;986) Gbsefved that the most tex1e
compounds against the aphidg Llpaphis erysimi and Aphis -

cgacclvora were in decreasing ordex of effectiveness, Decasg

fenvalerate and cypermethrin on the basgis ef thelr LCEO

Blaauindy &t al (1981) reported synerglgtic &etxan for

the mizburées of cypermethrin with chlordimeform, endrin and

methOmyl—agamns+~;EgdoQtera 1it@orglisgwhlie,fenvalergje was
synergis 10 only vitb chlofdimefomm; |

c Glamahan (1981} evaluated ﬁhe contact aetlan of .

'Epllachna varlves+ris Muls, by using o potters spray tever‘

The most towic materi 1s were the synthetic pyrethromésg
carbofuran, methemyl an& cafharyl. VThe least toxic was

alathioa.

Nimbalkas and Ajrl (1981) evaluated “the effee%xveness
of the synthetic pyrethroids cypermethrin, deltamethrin,

~



fenvalerate and permethrin, methomyl, diflubenzuron- and

carbaryl against Leucinodes orbonalig on egg plant on thé
basis of average percentagé of infestation. All the syn%hetic
pyrethroid compounds were superior %o the others tested.
Treatments with Ripcord (eypermethrin, 5 sprays) resulted in

the highest yield.

Penmen ¢t al.. (1981) stated that the pyrethroid fenvale-

rate showed siguificantly fastef'éctivity against adult females

of Tetyanychus urticae than azinphasme%hy1¢ The effect of

fenvalerate was not permanént. The LC..s of fenvalerate were

| : 20 . ,
similer at 24 and 48 hours (0.056 and 0.51 g ai/lit).

Sudharme (1981) (unpublished) observed that all the
synthetic pyrethroids at their higher dosages (fenvalerate

0.02, 0.0% per cent, cypermethrin 0.01; 0.015 per cent and

III.

permethrin 0.0?,'O¢015 per cent) were found to be significantly
superior to the highest dose of carbaryl 0.15 per cent at

21 days after spraying against Leucinodes orbonaiis,

Bffect of synthetic pyrethroids on beneficial fauna

Olsson (1978) reported Ambush (permethrin is effeective

againet agricultural pests in Sweden as extremely low rates oL

application (15«16 g/ha). He alsgo reported that it is not
particularly toxic to mammals or birds,; but toxic to honey

bee (Aphis mellifera).
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Vilkinsor et sl, (1979) tested parasitoid Apanteles

margeniventrig (Oresson) and adult or nymphal predator,

Geocoris punctifer, Hippodamia converges and Podisus

maculivenﬁrisvagainsﬁ_synﬁhetic pyrethroids, fenvalerate

and permethrin and the 0.Ps Sulprofos and profenfos. .
Survival of the parasitoid and the predstors after exposure
to mayimum and minimum cencentrations of the two pyrethroids

was from 42-82% Whll@ that of 0.Ps would ramge from 14-29%.

Kismlrvand Sengonga €198@) tried ﬁifferen% types of -
insecticides for their eoffects on chrysopid predator Chrysopa
carnea (%teph;};‘ Decig had little effect on eggs, while
the remaining pyrethroids (fenvalerate; cypermethrin and
permethrin) ceused 70% kill. The synthetic pyrethroids
(D%cis and fenvalerate) Were much less harmful to larvae.
The adults of the chrysopid proved‘vary'suseeptlble o 211
the eompounas tested except fenvalerate, which had.ﬁo effect

and cypermethrin which caused 40% mortality.

Pedecson (1980) obeerved that permethrca has &

eompafatlvalv graatcr selectivity and sugne ted that it

can be used for the control of Meligebies aeneﬁs on flowering
repe without damage to honey bees, provided that the sprays
are applied in the early morning or evening when bee forage

is reduced.



Shour and Crowder {1980) carried out studies and
determined the effects of fenvalerate, parméthrin@ cis and

trans permethrin on the predator Chrysopa carmea Steph.

third instar larves showed s morked level of telerance to
aly'%he pyrethrolds tested over a T2 hour period,
Alezand@és&ﬁ and Hon&ru (1981)'sﬁudied on the selectivity

of inséqticid&a_uSEQ‘iﬁ the control of Brevic@ﬁﬁwﬁyﬁrassicae'(L)

on cabbage to'the’benaficial'fa&na‘and shewed that perimicarb
- (Fernos 20), Decis; oypermethrin and permethrin had a eertain
degree of selectivify.

Niemozyk ot al. (1981) determined the togi@iﬁy of some
pyréﬁhroidg in 1ab'éxpegimenﬁe $0 séveral-syecieS‘qf ﬁreda—
ceous and parasitic inséets. Noune of the:eompounds tested
'(pe:méthﬁin, cypermethrin, fenvalerate and Decig) were found

o be toxie ko Triehqgramma cacoccife Morchal or Telenomug

delnammi (Ratz) during their development in eggs of Oray ig

antious (L), Most of the compounds were highly toxie to

nymphs of Antocorus peurorens (L), Qrius minutus (L) and %o

larvae of Coccinells geptumpunctata L. Bioresmethrin was

low in texicity to all the insects tested, permethrin was

fairly low in toxicity, rest highly toxic.
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MATERIALS ARND METHODS

Field exmeriments were undertéken at the Instructional

Farm, Gellege of Agrleulture, Vellayani, durlng summer season

(February to June) in 1982 %o studv ﬁhe efficacy of syntheﬁic

pyreﬁhr01ds on %he oontrol of pests of bltter ~gourd and snake

g@urd and the effect of these inseetlcldes on the flewering

pattern and fruit Set.

triais are given belaw?

”he details of 1nsectlcldes uged in +the

S1. Trade name/

v@hemicai néme

Formula-
tion.

Source

. No. .common name

1 - Ambush

’ Pernethrin
5 ‘%F@ﬂvalera%é‘
* Fenvalerate

3 Ripcord
: Cypermethrin

5-phenoxybenzyl (*) 50%EC

¢istrans 3=(2,2«di=
chlor@vzny1)~2~2~
dimethyl cyelopropane
»?moa*boxylata

(R,8) =cyano=5- 204EC
phenoxy benzyl (R,s)
~2 (4 chleﬂaphenyl)

- =3=méthylbutyrate

~Cyano=5-phenoxy . 10%EC
benzyl 2, 2-dinethyl
B (2 2~d#chloro~

- - vinyl) eyclopropane

Decis
Deltamethrin
(Decamethrin)

~

Bangmal
© Malathion

Ul

carboxyﬁate

S~(cyamo(3—phen9xy-’ 2 .5%EC

henyl) methyl cise
%+)«3«2 2«dibromo-
othenyl J=2, 2~ die
methyl cyclopropane
carbcgylate % '

8= (1,2-d1 (ethoxy- 50%EC
carbanyl) ethyl)
dimethyl phospho=

- rothioclothionate

Mfs. Alkali &
Chemical cor-
poration of :
India Ltd.,
Médrab

M/s Gharda
chemicals (P)
Itd., Thane,
(Eaharashtra)

M/s¢ Nationsl
Organic¢ Chemi-
cal Industries
Ltd,, Madras

M/s.Hoechst
Pharmaceuti-
Gals Lt& ey
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p Experiments for both the crops were laid out in
randomised block design with three replications and the

lay out is given in Fig. 1.

Cultivation of cropsg

| me;éz, a papular'vafiety of bitter gourd; obitained from
the Gollége of Hortleulture, Vellanikkeras, aiid & local variety
of snake gourd obtained fromziﬁs%ruc%ional Farm, Vellayaﬁi,
‘were used. For both the crops a spacing of 1.5x 2 m was
given bebtween pits, with a pit aizé‘of.0.6w§x 0,6 x 0.3 m.
Sixvpits'within a plot size of 6 m x 3 m formed Qn@'%iéatw‘
- ment., Four seeds were planted in each pit andvﬁwb_healﬁhy \
seedliﬁgs were'kept and others were i*emoved° A1l cultural
operations recommended by Gﬁauhan,[§Z§z§) (19%58) fox raiSing
bitter géurﬁ and snake gourd eﬁoPS wexre fclloyed. The plots
were irrigated twice a day. Plants in each treatment were
trained to individual pandals of 7 % 4 m made of iron wire
and éoir rope over erecte@ poles of 1.5 mebre height. For
recording observations s net panﬁai size of 6 x 3 m was

marked out.

Application of insecticides

Permethrin at 0.01 and 0.02 per cent (50;and 100 g ai/ha),
fenvalerate at 0.01 and 0.02 per cent (50.and 100 g ai/ha),
eypermethrin at 0.01 and 0:02 per cent (50:and 100 g ai/na),
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deltamethrin et 0.0015 and 0.003 per cent (T.55end 15 g
ai/ha) and malathion at 0.1 ver cent (500 ml ail/ha) (standerd)
were trled with an untreated check, Insecticides were applied
as foliar spray on need basis whenever thé pestAstatus raised
to economic injury level. Both the crcns-reéeived three
spfayings each; bitter rmu »d on 48, 78 and 102 days after
sowing and snake gguﬁd o1 24¢ 68 and 101 days after sowing,
Five hundred iiﬁfés‘ofﬁSPray flmid'Waé'use& per hectare and
the active ingredient of *hﬁ'inéacﬁici&e used was caleulated

onr the bagls of oh“ quaniity 0* gpray fluid applied.

Mkasured quantities of inseetlcndes'were taken and
mzxed Ffirst with & small quantlty of water, after which the
.remalnzjg was added to make up the requi?ed volume and |
;tn%rougnly stmrredf A haad gcompression sgrayer of five 1itre
capacity was used foxr spraying. Spraying were undertaken in
the morning hours_and care wa$ taken %o prevent the dtift of
the,SPray’fluid to adjacent plot§@ The check plot was also
Sprayéd with water oﬁ,thé same quantity that was uéed fox
other tresatments. The sprayer and accessories wefe thoroughly

*

washed befoxre changing the insecticides

Recording of data

The results were assessed in terms of pest population

and plant parts damaged. Pretreatment counts were taken
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one day before spraying and the data tesﬁéd for homogeneity. .
Post-treatment counts were taken st 48 30urs after spraying
and then at weékly intervals. Assessment of the population of
different pests and %he'damage,oauSéd were doné as detailed
be%ow._

1. Melon fly (Dacug cucurbitase Cog.):

The infestatiOﬂ was asgesséd by reéer&ing total ﬂuﬁbeé
of fruits and infested fruits present in the plot at the time
- of observation. The infestation was identifiéd by observing
the oviposition pﬁneﬁures, gummosis and rotbing. Fruits
from @bservatioh'uﬂits were harvested as and when they matuzed
and yield;un&er_eaeh treatment was recorded in weight'and

num@era

i
i

2..Spotﬁed beetle (Henosepilachna viginétioctopunctata (F),

aphid (Aphis malvae K.), jassid (Eutettlx phyeitis Elst )s
mirid bug (Engytatus tenuis R. ) and pumpkln beetles

(Aulacophors foveicollis Lucas, A. lewesi Baly,

A. gtevens Baly.):
From each plot ten leaves were selected at random Ffrom

different shoots and insects present were counted and recorded.

3. Pumpkin caterpillar (Mezgaronia indiéa Saund,)‘and snzke

gourd semilooper (inadevidia peponis Fb.):

The eaterpillars were recorded from another unit of téen

leaves selected at random from different shoots in & plot.
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Data on flowering pattern and fwuit set,

In both the crops the number of flowews formed and
fruits set un&ef_&ifferenﬁ treatments during the entire cxop
season were counted at 3 day intervals. The effect of insecti-
cides on fruit set was assessed in terms of percentage of
fruifs set in relation to the total number offlowers formed

and fruits set afﬁeifthexapplicatian of'insec%ieides.

Statisgtical analysis

Square root transformations were used for the 6bserveﬁ
populations of aphids, jassids, mirid bugs, spotted Eeétles,
pumpkin beetles, pumpkin caterpillars and snake gourd sémi-
loopers. For melon fly the data on the percentage of infested
fruit éas t&anéformedlinte angular values., TYield data of
| biéﬁex gourd a@&-Snake gourd obtained from different harvests

also were statistically esnalysed. The éignifieanae of the
.data was tegted using F test‘at 5% 1e§els adopting the

analysis of variance technigue.
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RESULTS

For bitter gourd the first application of different
insecticides was done at 48 daysiafter sowing when the crop
was signifieantly infested with spotted beetle and fruit fly,
the second applicaéioﬁ of the imsecticides was given on T78th
daf after sowing as high infestation with jassid, aphid,
gpotted beetle ahd fruit fly was Obserfed, and the third
application of insecticides was taken on 102nd day’after
sowing when the incidence of fruit fly again rose td &

significant level.

The insecticides wereé applied for the first time on
snake gourd at 24 days after sowing when high iﬂéi&ence of
‘pumpkin caterpillar and mirid bug along with a low population
. of jsnake gourd semilooper were noticed. On 68th day after
sowing the second application of insecticides was done wheh
the incidence of>fruit'f1y was considerably high. vWiﬁﬁ the
onset of pre-monsoon sho%éis,ﬁhe pumpkin beetles appeared
in the field and the population réached significant level,
thet warvented the %hird application of insecticides on
101th day afﬁer sowlngs Fox both the cropé the effect was
recorded at 2 days after spraying and then at weekly

“dntervals.
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1. Efféetvef insecticides on the control of spotted beetles

of_bitter gqurd

] The data pertaining to the spofted beetle are presented
in Table 1. During first SPraying though the pretreatment
count ranged from 1?«33vt0 46.00 the population was homogene-
ous statisticallys In the counts taken 2 ﬁays‘after spraying
the mrean number of spotted beeﬁle observed in control plot
wES-aa.GS‘while in the treatments it ranged from O to 1.33.
A11 the insecticidal trestments including malathion were
gignificantly superior to control and were on par among
themselves. The same ﬁrena*was followed on 9, 16 and 23 days
after spraying (DAS) with populations varying from 0.33 %o
1. 35, 1400 %0 3.33 and 6.33 %o 9.3% respectively under
dlfferent treatmentss A1l the 1nsectlcides appeared to be
.effeétive up to 23 days after spraying. Plots treated with
deltanmethrin 05003'per cent and cypefmethrinanQZ pééucenﬁ
- mecorded the 1éwes% count of 0.33 at 9 DAS. Fenvalerate
0:02 per cent recorded 1,00 ét 16 BAS# and deltamethrin
0.00% per cent recorded é¢33 a% 23 DAS as against 25.33,

. 26.66 and 32.00 in coutrol on 9, 16 an& 23 DAS resyeetively.
At 30 DAS the pepulatlom was. steadily 1nerease& with

counts varying from 8.66 to 52.00 under treatments against

- 51,33 under control and the insecticides beeame ineffective



Pable 1. MNean population of spotted beetle under different treatments

observed at intervals af
bitter gourd

ter the first and second spraying on

Treatments

Eifst‘spraying

- Second Spraying..

“Pre-

' 2 DAS ™9 DAS 16 DAS 235 DAS

50 DAS

2 DAS

9 DAS

Permethrin  0.01%

shat

»s. 6.02%
Fenvalerate O;@i%:

e . 0.02%.
Cypermethrin 0.01%

vy 0 02%

Deltamethrin 0.0015%

e 0 - 003%

Malathion 0.1%

treatmnént

- 17.66
(4;193
29.66
(5.51)
40.00
(6.28)
3133
12.33
(3.61)
17 .66
(4%18)'
17 .00
(4.13)
20.66
(4§55)
11.3%
(3.46)
31.66

1,33

(1348)
0.33
(1,13)
0,00
(1.00)
0.33
(T-13)
0.66
0.00
(?fQO)

0«33

(?vTB)

0,00
(1.00)
0.33
22,66
(4.74)

(1.27)

1.35 3.33
0.66 2,00
{1e24) (1.71)
1.00 2.33
(1.33) (1.72)
0.66 1.00
(1&38)
233
(1.80)
1.66
(1955)
3,00
,ih33,
3,33
(2.06)

6.33
(2:66)

6.66

8,00
(2-98)
7.33.
(2@88)
8.53
T .00
(2.80)
9.00
{(3.12)
6.33
(2@?0)
9.33
{3.20)

0.66

0433

(1.14)
1433

(1548}
0433 .
(1-14)
(1.38)
25,33 26,66 32.00
(5.03) (5.16) (5.65)

(2.73)

14.66
(3.75)

52.00

(7.10)

33.+00
(EDQ?}

| 52.66

2700

(5.09)
8.66
14.66
(3.75)
15.00
(3.90)
14,66
(3.92)
51633

{7.:06)

9:33
(1.13)
0+3%
(1.13)
0.00
(1.00)
066
0.00
(4:00).
0.00
(1f00)
0.00
0.33
(1.13)
5433
(2.26)
9.33

0.33
(1.14)

0.00

(1;09)

0.00
(1.00)

0.66

{1'24)

0.33

(1.12)

«00

0
(1.00)

0.00_

0.33

(.14)

1.00
(1.38)

2433

{1.75)

Untreated control

Source ,df

(5.68)

Abstract 0f1AH®VA
Mean squares

Treatments 9.,
Error A 18

‘12" 88
1.23

3.05%% [,20%% 3,64%F 2,56%%

0.18

5‘97‘
3:45

C1.64%x
0.26

¢.D. between
tre&tments3

NS

0.74

0.91 ' 0,95  0.95

NS

0.89

Figures in parentheses are transformed values)
(Fi . LDBLCLLACSEE e Tt 1 Tewal '

DAS 'Bays-éfﬁer'syraying'
WS ot significant.
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dn controllmng the pesb‘ But ylots %rea%ed with cypermethrin |
. 0.02 per centg nermnthrin .0? per cemﬁ, deltamethrln 0. 0015
per ceat, malathien 0 } per cent and ﬁeltamethrin 0.003 pexr
-cent - xecordea lowezr pupula lOﬁ ranging from 8, 66 to 15.00
eventhaugh the data was not signifleant statmsﬁically.

A% %he tine cf S@CO@@ aprayia preﬁrea%ment covnt of
Speﬁted b@eﬁle ﬁanged frem 8+66 to 53.:88 but ‘the eange was
not signifieant. Gbservabien a% 2 days after syrayimg showea :
reductien of papulatian in,all the plcﬁs and the variatlen was
statisﬁically signifxeaat among &iffereﬁt treatments. &ul the

-synthetic pyrethromds An both 1evels were szgniflcanﬁly

: supeﬁi@r to mala%hion anﬁ un%rea%e& control. &ﬂ controlling .
thﬁ spott@d heetle.# méan pOpulaﬁmons un&er symtheuic pyreu
throids xaﬂueﬁ fram 9 to 6.65 against 5.%% and 9.33 undew
malathmcﬁ and can&%cl respec%ively. ﬁalathien w;s.alsaﬁ
51gn1flcan s1y supefmom to unﬁxeated coniﬁol. The po@ula%ibﬁa
of spotte& beétle was Still reﬂuce& at 9 DAS and the Whole )

daba beaame not slgniflcami.

2. Ef’-‘fée‘h‘ of iﬂseeﬂb'ﬁ;émés; on the control pr,fmifd fly ) |
. of bitter gourd ' o

The effect of ﬁha iﬁ&@ﬁﬁltlﬁég on fruit- fly Daeus

- eucurbitae observcd after fzmsﬁ, second and ﬁhird sprayings

- is presented in Qableva, ‘In the pretreatment observatlou

Ve



Pable 2. Mean percentage of fruits infested per Elnt by fruit flies under different treatments observed ab
intervals after the first, second and third sprayinge on bitter gourd
Firat spraylng Becond spraying Third spraying
Treatments Treo- 15 Ire-
e .ot 2DA8  9DAS|  16IDAS  23/DAB| GyroTiuepyl 2IDABN T 9INAE 16 DA8 23 DAS 2 DAS 9 DAS 16 DAS
55.65  45.00  A&1.32  36.50  13.23 20,46  16.44 5,38 48,54 58,10  61.18 =L -
Permethrin  0.01% (38.25) (82.10) (20.00) (37.16) (21.33) (27.01) (23.93) (12.07) (%1.87) (39.68) (51.45) (g-ﬂi (gza.g)
45.00 31-5“ 53-“3 3Elm '15.50 Ealm 1&!?3 ‘1-55 35!5‘1 5‘41“0 mlw ?5.1U -
" He (42.10) (34.28) (38.08) (37.82) (25.89) (32.25) (24.17) ( 7.%0) (35.54%) (37.52) (51.21) (60.73) (?a.g)
32,90 24,20 81.32 36.00 23,00 28.89  17.56 6,55 &1.08 53.62 B .12 .20
Fenvalerate 0.01% (35.00) (29.45) (#0.00) (36.85) (28.63) (29.66) (24.78) (14.81) (39.8%) (47.08) (zz.s?) (2%.95) (z]’.ﬂ)
50,00 25.00 2B.00  19.45  18.80 20,58  12.57 6.70  51.51 65.80 62,28  65.40 .10
" 0.02% (35.00) (30.00) (31.96) (26.18) (25.69) (26.97) (20.77) (15.00) (35.85) (58.22) (52.16) (53.99) tfg.un
M.}# “"1-.3‘2 .ﬂ-ﬁ.m 52-m SD.E'D 45-60 3D-?ﬂ EB.W .‘6-52 62.02 65-11 G?IW .
Cyperaethrin 0.01% (31.75) (40.00) (42.62) (34.38) (51.13) (#2.89) (33.61) (32.53) (%2.99) (51.96) (54.38) (55.38) (gg.g)
15.30 4,18 65,30 13.86  19.00 20.90  20.%0 9.25 31.B0 66.50 65.63 59.80 57.64
T 0.02% (23.03) (11.75) (18.58) (21.86) (25.84) (27.20) (26.85) (17.63) (3%.33) (5%.63) (58.13) (50.63) (A3.39)
- 50.00 25.25 35.30 31.13_ 21.00 28,70 23.50 2B.65 A#9.70  5B8.35  62.35 64.80 57.
Deltamethrin 0.0015%  (35.00) (30.17) (36.80) (33.91) (27.29) (32.38) (29.68) (32.36) (44.81) (49.81) (52.02) (53.36) ('r'i-g:]
25.00 20.26 27.62 22.12_ 13.34 38.00 33.60 30.75  38.20  63.50 53.60  58.58B  67.88
" 0.005% (30.00) (26.75) (31.71) (28.06) (21.23) (38.08) (35.81) (33.68) (38.16) (52.77) (A7.05) (#7.60) (55.47)
55,00 50.00 57.50  48.90  31.78 63.50 57.30 64.80 59.10  58.30 58.68  66.21 68.16
Eelation; Ok (37.91) (85.00) (R9.31) (44.36) (38.31) (52.83) (89.19) (53.61) (50.26) (29.83) (29.99) (5%.50) (5%.6%)
50.00 61.20  75.92 66.60 63.20 7%3.37  72.30 67.2%  97.63 92.92 97.72  99.83 .64
Untreated control (85.00) (51.49) (60.62) (58.71) (52.67) (58.93) (5B.25) (55.08) (B1.16) (74.57) (B1.31) (E5.69) (31?.14)
Abstract of ANOVA
Source dat Mean squares
Treatment g 276.h2  383.26  R31.70° 262.35° Mi3.36  538.53 496,12 861.786  5A1.A7 186.86  302.68 360.08° 300.10°
Error 18 605.49 274.39 85,73 27.16 297.37 307.41 204.65 208.29 90.91 B8.61 1B5.21 86.79 52.56
EE,',tE:‘ﬁ::“ HB NB 9.23 B.94 NB N8 ([ 24.75 16.35 RS ) 1] 11.71 12.83
(Figures in parentheses are transformed values) ** pignificant at 1% level DAS: Day= after sgpraying

N8y Not eigpificant
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FIG._SJ. MEAN PERCENTAGE OF FRUITS INFESTED BY FRUIT FLY UNDER
DIFFERENT TREATMENTS AFTER SECOND SPRAYING ON BITTER GOURD.
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e d. MEAN PERCENTAGE.OF FRUITS INFESTED BY FRUIT FLIES UNDER
DIFFERENT TREATMENTS AFTER THIRD SPRAYING ON BITTER GOURD.
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duiing first Sp@aying tﬁe mean.yereentége af\infegteﬁ'fruits'
in dlfferent plots varied from 15.30 %o 55.00, but the varia-
tion was sﬁaﬁlsﬁlcally neb'signifleaﬁ%. Thé da%a~reaarde&

2 dags afser s@rajing did not show- nlgniflcanﬁ vaﬁlaﬁiou
betweeﬁ the treated plots and uaﬁreaﬁed control, evanﬁh@ugh
it vauge& from 4.48 %0 45.0@ per cent as agalnst 50.00 per

_cen$ under camtrol;._3ata»cglleete&;nlne ﬁaya after spraying

showed statisbtically significant difference between the treatm

ments and contraia The pereentagé of infested frults varied -
A from 6.30 to 57 5 nnder dlffereaﬁ treatmenﬁs and 75« 92 under
control. Gypezmethria at @.02 per cent level reeawded ﬁhe
"lowest 1nfes»atzon (6.30 per eenﬁ) and was signlflcantly
;superlom'to all othe¢ %weaﬁmentsu The treatmen%s nezt in
reffectﬁveness %o cypexmethrin 0.@2 per eea% were. éel%amethrin
9392 per canﬁ, fenvqlewaﬁg 0.02 pex ceatp éeltamethrin Oa0915

| per can%; permeﬁhrin 0»02 yex cent, fenvaleraﬁa G.G? ﬁer cent
amd pmeethrﬁn 0:0% §ew eent .n the aescenﬁing awésr wlth mean
perm»ntage ﬁfesﬁaﬁiaas af 27 62, 28;00, 35 309 38q60g 41.32
i_aud 41.32 regpeetlvely. Sim“laW1y eypermeﬁher&n QQG? pexr eemt
| and mala%hion 0.1 per een% were, a1sa effeetive, but in?eriar

- %o deltamethriﬁ 040 003 per eent a@d fenvalerate 0.02 per cent
”'w1th 454 8@ and 5? 50 psr cent infegﬁe& fruits respectively.
:maTathlem Ot per eenﬁ W&S sigumficamtly inferior to all the .

_ synﬁ etie pyreﬁﬁrawés exeep% eypermeth*zn 0401 per eeni.

%
I
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On 16 days after spraying all the insecticide treatments
continued to be effective with percentage of infestations
varying from 13.86 4o 48.90 over the eon%ral of 66.50; but
in 2 differemt'paf%ern other than in the previous weck,
Cypermethfin 0.02 per eent, fenvalerate 0,02 per eent and
_deltamethrin 0.003 per cent treatments were 81gni?icantly
superior to all other treatments and on par among thémselves
Wwith mesn fruit infestations of 13.86, 19.45 and 22.12 pen
cent respeectively. These were followed by deltamethrin
0.0015 per cent, cypermethrin 0.01 per cen$, fenvalerate
0.01 per cent and permethrin 0+01 and 0.02 per cent in the
descending,cfdér of efficacy, the perceuntage inei&enee'éf
attacked fruits being 31.13, 32.80, 36;00, 36.50 and %6.90
resﬁéctivelya These Were on par among themselves. Malathién
gave smgnlfieant. but inferier control with 48.90 per cent

infested fruits agalnst 66 60 per cent in the conbrol.

The statistical analysms of the data collected a%
2% DAS did not show significant variation among the treatments
e#enthough the percentage of incidence ranged from 13.3%4
under deltaﬁeﬁhriﬂ 0.0015 per cent to 63.2 under coentrol.

The observations during the second spraying recorded at
the pretreatment count and two days after 3pravinw shawed

7o significant difference between the various treatmenﬁ%, the
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date at 9 DAS was significant and the lowest ineidence was
recorded in plots treated with peﬁmethrin 0,02 per cént with
2 mean incidence of 1.68 per cent of infested fruits against
67.29 under untreated comtrol. It was c¢losely followed by
permethrin 0.61 per cent, fervalerate 0.01 per cent, fenvalew
raﬁé O@@E pexr cent ané‘cypermethrin~0-02 per” cent with 4.38;
6455, 6,70 and 9.25 per cent infested fruits resyecﬁively.

- A11 the gbove treatments were on par and slgnifieantly superior
to control, The west of %he treatments inecluding malathion

(treated check) were ineffective.

The data obbtainéd at TéZBAS‘Was significant and all
insecticidal treatments were superior o comtrol with the
mea# percentage of infested fruits renging fzom 31.80 to
59,10 against 97.63 under control. All these tresiments were
on”par.among themselves. The treatments in the descending
~ oréer of effectiveness weré eypermeﬁhrin'e.az per cent,
pefmetﬁrin 0.G2jpev cent, ﬂeltamethrin 0.003 per ceﬂ%;
fenvalerate 0.01 per cenx, permethrin 050? peﬁ cen#, Cyper-
methrin 0.01 per cent, deltamethrin 0.0015 per cent, fen-
valerate 0.02 per cent and malathlen 0.1 per cent with mean
peroentage lnfestations of 31.80, 335.81, 38.20, 41.08,

44 .54, 46.52, 49.70, 51-51 and 59.10 respéctively. Observa-
tion recorded at 23 DAS did not show any significant effect |

for the iﬁsectlcide treatments.
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Durlng the third sycaylng the mean pretreatmenﬁ fruit
'infesﬁatlcn varied from 53. 62 %o 92 92 per cent and showed
no significant difference between treatments.' Qhe data on
the percentage ef frult infestatlon recoréed at 2 days after
spraying also were not signlfleant but the &ata reeorded
9 days-after Spraying exhibited signifieant varlation between
tfeatments. All the inseetlelde treatmen%s were 31gnif1cantly
superior to coatvol W1ﬁh #he mean percentage of 1nfestation "
vranglng from 54.58 to 76 ?O a8 against 99 43 under eontrel.
The minimum 1n01uence was observeé in plots treated W1th
deltamethrln 0003 per cent and fenvalefate O 01 per eent
with mean imci&enee of 54 58 and 55 12 per cent of infested
'frults followed by cyperme%hrin 002 per eent, deltamethrin
- 0. 0015 per cenb;. fenvalerate 0.02 per eent, malathion O. 1 |
per cént, eypermethrin 0.01 per eem% and permethrin 0,01 per
cenb with mean incidence of 59.80, 64 40, 65 40, 66‘21,
67470 and 72.12 per cent. respectively and were on par among
themselves., Permé%hﬁin-GaGZ per cent with mean incidence of
76.10 per cent was also sigﬁlflcantly superior te control
but inferiocr to deltamethiin O. 003 per cent and fenvaleraﬁe
0.01 per cent, Observatlons.at 16 DAS showed significant
variation between treaﬁmeﬁts'and all thé treatments were
éuperier to control with the mean péreen%age of infested

fruits varying from 50.10 to 72.72 against 97.64 under



control. Among %the treatments feﬂvalefaﬁé‘O;OQVper cent
ranked first with s mean inﬁidence,ef.50;10‘§er,cent of
infested fruits, It was féllawéd'bj fenvalerate 0.01 pér
cent, deltamethﬁin,0;6015 per een%; cyperﬁethrih'olez per
cent, deltemethrin 0,003 per cent, malathion 0. per cent "
and eyperme*hr;n 0,01 per cent w1th mean ineldence of

: )7& 1, 57 54, 57’64, 67 68, 68 i@ and 70.72 resnectmvelj and
were on par. ~Permethrin 0.02 and 0.0% per cent were inferior
to fenvalerate G 02 per cent with mean incldence of 71 90

and 72.72 per cent’ attackea fruits respectmvely.

% Effect of insectlcldes on %he control of 1asg1d and

' aphid of bith erAgoaﬁa

. The data collected on the efficacy of ingecticides in
controlling jassid and aphid are preseﬁté&'in Tablé 5.
'Though tEe mean pretxeaﬁment‘eduﬁt of jasegid shbwed aiwide
Arange of pépulatisns fremiQB;ﬁﬁ 40 92.3% per plot, on

statistical énalysiS'the data vag found not signifiéant.

The meéan population observed at 2 DAS varied signifi-
cantly among the different treatments and all the insecticides
exeepﬁ permethrin 0.01 per cent and deltamethrin 0,0015 per
cent effectively controlled the<pegﬁ with populations varying
from 1.33 %o 19.00 as against 43.00 under conmtrol. Among

the offechive %reatmen g fenvalerate 0.02 recorded the lowestr
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treatmeats

ﬁS‘

Dable 3. Meen population of jassids and aphids
observed under different insecticide
tredtments at intervals after second
sPrayzng on bitter gourd
‘ Jassids / Apnids,l 
S i
tweatment 2 DAS 2 DA? treagment 2 DAS. Q*DAS
Permethrin. . . 61s35 22,53 (1s;§5t . 607.35 92,00 25.00
- 0.01% (6.99)  (4.80) (3.91)  (19.83) (9.51) (4.81)
S, 0.02% 28,66 14.66 " 17.33 14233 8.00 9433
py oHe (5.43) (3.75)  (3.77) (3.85) (2.73) (2.77)
Fenvalerate . - . 59.33 . . 7.00 . 16.33 . 162.66, = 39.66 = 23.00
- 0.01% (7.39) (2. 65) (4.08)  (12,20) 16.09) (4.53)
. 70.66 1.3%  15.35 42,80 20.66  27.33
ve 0,028 (200 (N G (el @lsh (D
Cypermethrin 86.33 5235 13.33 199.66  44.00 44.66
0.01% (9.08) (2.48) (3.72) (13.43) (6.13) (6.1%1)
) g 92.33 12,00 §4.66 = 120.00 40.33  %6.33
rs 0,02 (9:36) © (3.42) (3.73)  (10.90) = (6.07) (5.67)
Deltamethrin T7.00 40,66  19.33 355.66 167.00 67.66
" 0.0015% (8.02)  (6.42) (2.48) (16.32) (12.79) (7.78)
=z .. 51.66  19.00 23.33 593.00 145.00 85.66
es 0.0057% (7:09)  (2.37) (4.86)  (21.44) (11.49) (8.43)
Malathion 78.00 13.00  21.00 94.33  17.66  40.33
- 0.% (8.53) (3-67)_ (4.64) (9.01) (4.30) (5.59)
Untreated 23433 _%3 26,00 . 26400 92.33  44.3%
~control A(4 75)-», 6.58) (4+92) (4. 94) (9;57)__(6 56)
' - | Abstme-b of ANOVA o |
Source Qe - M‘rse&ufl_smmf;a_:wseg_,w ;_%*T .
Treatment 9 6.69 8.3 5.45 90.89 30478  6.57
Error. 18 3.79 1.27  2.65 86.25 7.48  8.62
C.D. betwsen m 193 i 4.69 WS

DAS Days after spraying.

{rigures Wlthln parenﬁhesis are tﬂansformed values)

#% Significant at 1% 1evel
NS-Not - signlficant



FIG 5. MEAN POPULATION OF INSECT PESTS UNDER DIFFERENT TREATMENTS
OBSERVED AT TwO DAYS AFTER SECOND SPRAYING ON BITTER GourRD.
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mean populetion of 1.33 jassids per plot foilowed by cyper-
- meéthrin 0.01 per cen%‘anﬁ‘feavaleia%e=0,01‘pér cent with
mean populations of §i33 aﬁd 7.09'jéésids'ras@ecﬁivély; A1l
the thrée trea%menté_weré on pay emong themselves. Oyper=
me-'ahrm 0.02 per éent;f malathion 0.1 'soér cent, permethrin
0.0 02 per cent and deld amethrin 0.003 per cent were also f
szgnifleantly supewiar to untreated control but 1nferic£ to
fenvalerate 0.02 @er cent with mean p0pu1atlons of 12. 00,
‘13.00, 14.66 and 19.00 3assmds respectLvelys Observutlen 1
taken'on'g days afteﬁlsprayihg did not shészignifican%'
differenee'between any of the treatments. o

Wluh regard %0 the inbidenoe of aphid the pretreatment
yopulatmon was hamageneeus as a whole though the pOpulation
per plat ran#ed from 14.)3 to 607.33. The obser?atwen taxen
TwWo days afﬁer spraying Lnalcated 51gaiflcant difference
between the pepulaticns under various %reaﬁments. The ingecti-
cide treatments of permethrln 0.02 per cent, malathlon
0.1 pexr eent and ?envalerate 0.02 per cent were effective 1n
conﬁrelling aphid with the mean populations of 8. 00, 17. 66
and 20,66 aphids per plot against 92.33 under‘eontrelvand
~ they were on par omong themselves. ‘All éhe other insecticides
| were ineffective. Data qallec%é&.at 9 days éfter spraying
were not significant statisticaily,eﬁenthoqgh.thévmeaﬁ

population per plot varied from 9.33 under permethrin
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0.02 per cent to 85.66 under deltamethrin 0.003 per cent.

4. Effect of insecticides on the percentage of fruit
damage during the whole cropping season in bitter
‘gouxd

"The daﬁa on the;number'éf'ffuits formed éné-the mean

percentage of frults &amaged b; fruit flies duvi ing the entive
aropping seasgn are pre&ente& in Table 4. With rega:ﬁ to |
the. total mumber 0Ff fruits formed, plots tﬂeaﬁe& with per-
methrin 0.02 per cent vanked tcp followed b; deltamethrin
0. 003 ver cant W1ih 85 35 aﬁd 80566 frutss resgectivel
ggainst 60 33 under canﬁfol, but the dlfiefence Was not
signifi nt. Qbservaticn on the meaa.percea bage of fruit
damage cagsed by frui% flies during ﬁhe entive crop- seagen
showed significan% variéticn between treabments. A1l the
1nsectiuide ﬁgeatments fe&uced the percentage of fruit damage’
signiflcantly over control with the mean pexcaﬂuage of damage
faagiag Trom 35 56 to 59 30 as aﬂaiﬂst 86.66 under contral.
Among ﬁhe insecticides, fenvalefa e 0‘02 per cent recoxded
the leasgt damage with a mean of 35.56 per cent closely
followed by permethriﬁ Qgﬁz per cent with 37.30 per cent
damagé. ‘Deltamethrin'éibaﬁ per cén%, fenvalerate 0.0 per
cent, cypermebhrin 0.02 per ceub, deliamethrin 0.0015 pexr cent

were also on paxr with them wilth mean pevcentage damage?ef



Table 4. Mean percentage of Fruits damaged by fruit flies under different -
‘ treatments during the whole cropping season on bitter gourd

: x o ' o T ﬁfe::cen;béée?‘“
Meen No. of - Mean No. of Mean percentage of reduction of
fruits formed  frulits damaged fruits damaged damage over

' o C I control

- Treatments

Permethrin - 0.01% 60,00 - 30.33 504,66 (46.49) 34 .00
s 0.02% . 83.33 . . - 28.660 3733 (37.64) - 49.35
Penvalerabe 0.0%% . 73.66 ° 33.00 - . 46.63 (43.08) = 40.03
ye 0024 1 T1.33 26,33 35:56 (36.60) 51410

Cypermethrin 0.01% 664335 . ' 32.00 . 53,08 (46.75) . 33.58

_— 0.02% 58,00 . 26466 48,31 (44.03) . . 38.35
Deltamethrin 0.0015% 7166 - 0 32,66 - 50,25 (45.14) . 36.4%
e | 0.003% 80.00  29.33 42.90 (40.03) 43.76
Malathion 0.1% . 60s33 . 34.00 - 59.33 (50.30)  27.33

ce

Untreated control - 60433 . o B2.33 3@,@5 §68¢53) o
J‘ , | “ | Aﬁs%xaet of ANOVA o - ”
Source o af ‘ B Mean squares

Treatment 9 . ' 28%.56 24T 4888

mewor M8 19564 @O
¢.D. between E oW o 835

treatments - ‘ _ L
S . QFiguresQih parenthesés are transformed vélueé}v
*¥ Significant at 1% level. NS MNot significant.’
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FIG.6. EFFECT OF SYNTHETIC PYRETHROIDS ONTHE PERCENTAGE OF
FRUIT FLY DAMAGE DURING THE CROP SEASON IN BITTER GOURD.
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42.90, 46.63, 48.31 and 50.25 réSpectively. ‘The other

treatments viz. peérmethrin 0.01 per cent, cypermethrin

0.01 per cent and malathion 0.1 per cent with mean percentage

damage of 52.66, 53.08 and 59.33 respectively were signifil-
cantly sﬁperiér to untreated control but inferior to eypeér-

methrin 0.02 per cént and fenvalerate 0.02 per cent.

5. ‘Effeet of insecticides on flowerlng pattern and

’ frult set in bitter gourd

The data relating to the flowering‘pattern and mean
percentage of fruit setd ﬁndér different treatments during
the crop season are presented in Table 5. The data on flower
formation indicated no significant difference between any of
the treatments aﬁd-henee appeared that insecticides had no
effect on the fldﬁer formation and pattern of flowering.
Flowering continued for five fortnights commencing from the
first flower formation at days after sowing. The combiﬁéd
means of the number of flowers formed in 211 the plots during
first, second, third, fourth and Fifth fortnights were 14430
20.83, 21.56, 17.23 and 4.69 respectlvely, Maximum flower
formation was in third fortnight followed by second and
fourfh fortnights. Mean percentage of frult set in various
plots did ﬁot show any significent difference between the

plots btreated with insecticide gnd contwrol plot. IMazimum
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Pable 5. Mean numbey of flowers fromed and percenbage of fwmit seb unéaﬁ varlnus *
tréatments in bitter gourd : :

Treatnenis

Ebrﬁnightsxaf ilewering

maﬁaifmo; “
ofoflowers

-

o

a_

)

_ folnad

Total No

of fruits
Sﬁt

Mean‘pérceatagé

of fruit set

Permethrin  0.01%
0 0.02%

. Fenvalerate 0.01%

o 0.02%

Cypernethrin 0.01%
49 - 0.02%

Deltamethrin 0.0015%

ss . D:003%
Malathion Q1%
Untreated control
Combined mean

qua‘aa‘
- 1733
1?@66

1%.33

12.00

13466
45!§§

12,66
,aﬁzgﬁ,

18433
2%:66
22@66
2%.00

2133

1733
2300
23.3%

48,00

4766

48,00

24,66
25433
25,00
22.66
1766
23,00

24,00

1933

.56

16400
27,66 °

16.00

16435
'45:35

17.00

20.66
16466
16400

i{'o?ﬁi .

6.66
4 QB 3

5.00

4433
533

- 4,00

24,00
4,66

4,00

7066
8400
82.00
78400
67.66
80466
88433
71433
69.66

6@.@.
- 8533
7%..66
73355
664335
. 58400
7166
. 80.00
- 80«33
60433

85471(66.20)
88.01(69.73)
86.78(68.68)
86.55(68.50)
85.08(65.71)

| 85.30(67.45)

87.66(69.43)
88.56(70.18)
83.51(65.89)
85+66(67.69)

Source. . af

Abstrae% of AWGVA

 VMiean gqueres

Treatment. 9
Exror 18

7443

13,08
7,02

29,84

2822

haﬁwﬂa,

8440

6.04

. 8.32

748

C.D. botween
treatments

WS

NS

—

He

gy

(Figures in parentheses are transfurmed valuem)
NS : Not mignificant. -

a: 59“54 daya aﬁte*‘scw1ﬁg
b: S54«89 doys afber sowing
£t G9=84.-days siter sowing

d: 8499 days afber sowing

e: 99-114 days afber sowing



percentage fruit set was noticed in pldté treated with
deltamethrin 0.003 per cent (88.50 per cent) end the least
under cypermethrin 0.01 per cent (83.08 per cent). \

6. ZEffect of iﬁseétieides on_the control of pumpkin

caterpillar, snake gourd semilooper and mirid bug

of snaké gourd

The data collected on the efficacy qf insecticides in
controlling pumpkin caterpillar, snake gdﬁi& semilooper aﬁﬁ
nirid bug are presented in Table 6. The mean gréﬁreﬁtmenﬁ
count of pumpkin caterpillar varied only from 18,00 to 24.33

in dlfferent plots and the population was homogeneous.
Observation made two days after spraying recorded signlfleant
reduction in the pest poPulatlon in all the plots treated
Wlth insecticides, with mean populatmon ranging from O. 66 %o
5.66 per plot as against 14&33 in control plot.‘ The lowest

population of 0.:66 was in the plots which received fenvalerate

ey 4
A

0.02 per cent. It was followed by deltamethrin 0,003 per centb,

fenvalerate 0.01 per cent, permethrin 0.02 perveent, delta-
methrin 0.0015 per cent, ejpermethrin 0.0§ and 0.02 per céent
with mean ﬁumber of 1@00% 1.35s 1.66, 2.00, 2.33 and 2.66
caterpillars respe¢tivély and'ail these treatments Wereren
par among themselyes. Similarly permethrin 0.01 percent and

malathion 0.1 per cent also were significantly superior %o



Pable 6. Mean population of inseet pests under diffevent treatments
observed at intervals after first spraying on snake gourd

Treatments

Pumpkin_caterpilior

Snake ZoUTq S6miLo0per

Tirid bug

Pretreat-

mend

2 DAS

9 DAS

- Pretreatw
meat

2 DAS

Pretreat=
_ment

2 DAS

9 DAS

Eermefhiin
.

Fenvalerate
-~y

Qypermethrin

Deltamethrin
e

Malathion

0.01%

0.02%

0.01%

0.02%

0.02%

0.0015%

0.1%

Untreated control

24,33

2@&00'

(4&49}

18.66.
(4.34)

17&33

(4.18)

18433

(4@39)

23.66

(4193)

21!33.
(4.69)
20.00

19.66

(4 ° 55)

18.00
(4.33)

3
5«00
(2.39)

(1:61)
1,33
0.66

{1.27)
2,33

>(1079)

2.66
(1.98)
2.00
(1.73)
%;OO
(1.38)
5.66
(2.42)
{(3.95)

1.00

'(§¥33)

10400
{1.00)
0.00
{1.00)
0.00
{1.00)
066
0.66
(1.24)
0.33
(1.14)

- 0.00

(1.00)
1.33

(1.48)
2.33

{1.82)

5466
( 2 o 51 )
1.33
(1:8)
1 &66»
2433
CT;BZ)
1.66
(1.57)
5.66
(2.57)
(2:24)
3.00
(1.98)

. 2 e.QO
(1.69)
5633
(2.06)

Source

KBstract of ANOVA

_0;66
(1.24)
(1.00)
0.00 -
{1.00)
' 0.00

0.53
{1.12)

" 0433

(1.12)
0.66
(1024)
0.00
0.00

2+33
(1.79)

12.00
(3.38)
14.3%
f3¢59)
16.00
(3098)
17.35
(4.10)
14.00
(3.54)
18.00
(4.16)
19.35%
f5¢00
(3.65)
18.66
(4{18)
13.63
(3.69)

5.66
5433
(2.24)

- 3.33

{1.99)
5.00

(2.20)

5433
(2.26)

. 8.00

(2.80)
6066

(2.57)
R 1&0 s 66 ’

(3.20)
16,33

~ {4.07)

14.33
(3.72)
13¢OO
(3.43)
15.66
(3094)
13.66
(3.65)
14,33

-3

Treatnents
Brror

18

0.30
1-14

—
1.81

0.24

0.18
0.08

Mean sguares

0.45
0.29

ri3
0.46
0.04

‘0‘53
1-58i

EX3
1.28
0.24

0.35
0.57

¢.D, between
treatnentg

NS

0.84

NS

3S)

0.35

s -

 0.85

- NS

#% Significant at 1% level
(Figures

. NS: Not significant.

in parentheses are transformed values)

DAS: Days after spraying

l\ J\-:)



FI1G.7. MEAN FPOPUL ATION OF INSECT PESTS UNDER DIFFERENT TREATMENTS

POPLLATION OF PUMPKIN CATERPILLAR

SEM\ LOOPER

POPULATION OF SNAKE GOUWRD-

PORULATION OF MIRID BUG

2'5

20

15

{-0

OBSERVED AT TWO DAYS AFTER FIRST SPRAYING ON SNAKE GQURD

PUMPKIN CATERPILLAR - . 14°33

SNAKE GOURD SEMI LOOPER

MIRID BUGS
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control with mean populations of 5.00 and 5.66 per plot,
‘but inferior fo both doses of fenvalerate, delsanethrin
0.003 per cent and cy@ermé%hrin 0.02 per cent. At 9 DAS

the mean poyula*ion of the pes% became insignificant in all
ﬁhe plots including control. Wo further build up of popula=
tion of this pegt wag noticed even in conbf@l plote durlng

subsequent observations.

The pretreatment dats relating to snake gourd semllooper
showed no signifieant‘variatiem between different plots and
the range was ley 1433 té 5;66; The’Observation taken two
days after spéayiﬁg showed Significant effect fox all insecti~

c;des over control with & mean pepulaﬁwon rvange of zero to

0 66 larvas per plo% as agalnst 2.3% under control. All these
treatmea%s were on par among thenselves. This pest was nob
present for any further observation in treated and control

plLots.

The count of mirid bug before the application of
insecticides exhibited no significant veriation statistically
and mean population in @iffezent'plcts ranged from 12.00 tq

19.33, The &éta eollecté& at 2 dayé after éyraying showed
significant effectiveness for all the insecticide treatments
against the pest over control, The 19&3% oceurrence of 3.33

mirids was observed in plots treated with fenvalerate



0.02 per cent and was the mosh effective one. @fher
insecticides except malathion 0.1 per cent were on pah with
this and their order of. efficacy in the descendlng manner
were fenvaleraté 0.071 peéer cent, cypermethrin 0,01 per cent,,
perme%hriﬁ 0'02 pér‘cent,‘cypermethrin 0;02 per ceﬁ%@ per=
methrin 0.01 pexr cent, deTtameﬁhria 0. 003 and O. 0015 per cent
W1th mean popu&aﬁions of 4.66; 5.00, 5.33, 5.66, 6.66 and

8. 00 mirids resneetmvely sgainst eoatwal population of 16.535.

Malathion 0.1 per cent with & mean number of 10.6 mirids

per plot was inferior to all the above insecticide treatments

except both doses efzdeltameﬁhrin@ Anglysis of the data
collected at 9 days after spraying showed no significant
éixference between any of the treatments and the mean

pOpmlatLan varlod from 12.00 %o 20.33 Qer ploty

T Effect‘of insegtiei&es oﬂ_the control of fruit fiy

of sneke aourd

Data on the 1ncldence of fruit f£ly infestation. and +he
control brought by insectlcldes durlng second and thlrd
‘3praying are presented in Table 7« The pretreatment count
did not show any significan® variation between different
plots. 'Similarly‘the obServatlen taken at 2 days‘after

spraying also was not showing eny significant reduction in
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Table 7. Mean percentage of fruits infested by fruit flies observed under different treatments
at qu:rvaln after second and third spraying on snake gourd
Becond spraying Third sprayling
Treatments .
Pretreatment 2 DAEB 9 DAE 16 DAB 23 DAB Pretreatme ot 2 DAB 9 DiB

Permethrin 0.01% 27.37(31.55) 20.43(26.88) 23.64(29,10) 16.32(23.83) 29.60(32.97) BO.14(63.53) B88.27(69.97) 97.63(81.16)

0 0.02% 32.19(34.56) 1B.60(25.57) 13.00(21.12) B8.02(16.40) 26.60(31.06) 90.92(72.46) 96.28(80.89) 99.30(85.57)
Fenvalerate 0.01% 36.78(37.33) 20.02(26.59) 16.99(24.31) 14.01(21.95) 26.25(30.82) 88.25(69.96) 90.93(71.81) 99.29(B5.17)

A 0.02% 34.55(35.93) 16.20(23.74) 7.93(16.30) 9.18(17.63) 26.00(30.66) 66.60(4B.78) BO.34(64.56) 97.72(81.31)
Cypermethrin 0.01% 50.00(45.00) 27.80(31.82) 29.21(32.70) 11.28(16.93) 26.90(31.24) 71.74(57.83) B7.88(69.61) 90,92(72.46)

6 0.02% 22.00(27.97) 14.96(22.76) 11.32(19.66) 8.50(19.61) 28.78(32.44) B0.71(63.93) 90.29(71.53) 98.80(83.12)
Deltamethrin 0.0015% 21.23(27.44) 10.82(19.19) 13.04(21.18) 19.20(17.64) 26.27(30.81) 65.80(54.21) 73.00(59.00) 99.41(B5.50)

'y 0.003% 36.20(36.99) 13.94(21.91) 15.92(23.52) 15.76(23.39) 27.24(31.47) 90.28(71.81) 90.93(72.45) 92.92(74.50)
Malathion 0.1% 35.90(36.81) 13.35(21.%41) 17.16(24.47) 18.80(25.70) 36.96(37.85) 72.72(58.52) BB.64(70.65) 97.70(B1.30)
Untreated control 25.09(31.06) 38.00(38.08) 41.10(39.86) 41.30(39.98) 49.82(44.91) 99.29(85.17) 99.60(B&.10) 100.00(90.00)

Abstraot of ANOVA

Bource af Mean squares
Treatment 9 B1.66 1.54 141.98° &5 ; 12.4 2 :
R . I w2 ge EHEEEE T e R
%EEEHE: tn::“ ng Ne 11.66 10.79 NB NS RS NS

(Figuree in parentheses are transformed values)

DAB: Days after sprayircg.

¢ Bignificant at 5% level
** Bignificant at 1% level
K51 Hot mignificant.
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the percentage of infested fruits in'%he plots which weceived
' in860%1016981"mh@ dat&‘celleeﬁed-at 9-days;éfter second
spraying showed significant. difference betﬁeen %ﬁeaﬁmentsa

A1l the insecticide treabtments excep’d @ermethrinAO»G1 pexr cent
‘and cypeﬂmethfin 0.01 per cent were superior %0 can%rol and
ﬁeduced'the infestation significantly. The least infestation
was recorded in ?10%3 which received fenvalerate 0.02 per cent
with a mean percentage incidence of 7.93. It Was féllowe@ by
eypermethrin 0,02 per eent, permethrin 0.02 péx;eenﬁi'éeltau
methrin 0,005 and 0,003 per cenﬁ, fenvalerate 0 0% per cent
~and malathion 0.1 per cent in the descending order of effleacy
wzth mean percenﬁage of 1nfested fruits of 11.32, 13.00, 13.04,
15, 929 16 99 and 17 16 resyec%ively as against 41.0 per cent
under control. These trestments were on par among themselves,
The data obtained ét 16 days after spraying also showed
significant‘effects for all'ﬁhé‘inseeticides\cvar control.

The effective tr&atmenté in %heir descending order of efficacy
were permethrin 0.02 per cent, eypermethein 0.01 ver'cent,
fenvalerate 0.02 per centg deltame%hrin 0.0015 per cen%,
cypermethrin 0,02 per cenu, fenvalerate 0.01 per ccaﬁ, delta—
" methrin 0,003 per cen®, permethria 0.01 pericent and malathion
0.1 per cent with infesitation varying from 8,02 t0'18a80 peﬁ

cent as against 41.%0 pevr eént in conbrol and all insecticides
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were on par among themSelves; The mean peﬁcentage of
infested fruits at 23 days after syraylng 'did not show any
significant variation between ohe treaﬁments eventhough the
meﬂn percentage of 1nfestatlon per plot varied from 26.:00 %0

49,82 under different treatments.

Durlng third spraying %he pretreatment observation did

. not show any s;gnlficant variatlon in the percentage of .
‘infestedvfruits bv fxult fly. A$ 2 days after snravlng there
was. rapid inccease in the ineidenoe of fralt fly attack in
all the plobs and the percentage infestatlon vavieé from

73 00 0 99.60 under different breatments. The data_collected
at 9 days after spwaying also was not significant Theiiﬁsécti-
cides were 1neffective in controlling +he pest during thls

Spraying.

8. Bffect of‘thira,&nalicétion of insecticides on the

control of pumplin beetles of snake gourd

| ‘The observations collected on tﬁeuecntrol of pumpkin.
beetles are presented“in Table 8. The pretreatment pb@ulatiOn
was hémogeneeus with a mean population varying from 34.00
tO*iQQE? per plot, Thevebservaticn at. 2 days after-fhird
sErayihg showedusignificant control of pumpkin'beetles in

all plots which received insecticides. Higher doses of all
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Table 8. MEan'populatian of pumpkin beetles
observed at intervals under different

treatments after third application of
insecticides on snake gourd

Treatments

Permethrin  0.01%

T . 0.02%
Fénvalérate 0‘01%'
’s 0.02%
Cypermethrin 0.,01%
'y  0.02%
Deltamethrin 0.0015%
vy . 0.003%
Melathion 0.1%

Untreated control

Pretreatnment

16.00(4.05)

16.35(4.03)

14.66(3.82)
16.00(4.05)
15.53(3:79)
14.00(3.65)

17.33(4413)
15.66(3.90) -

17.00{4.09)
19.5%(4.15)

2 DAS

8.33(3.045

6;90(2,49)

7.33(2.69)

5.335(2.29)
7433(2.69)
4.00(1.95)
6.433(2.57)

3“‘66 (1 0.90 ) .

9.66(3.14)

9 DAS

13.00(3.59)
13.66(3.74)

12,66 (3.60)
12.00(3.45)
13.33(3.78)
16.33(4.07)

13,00 (3.59)

12466 (3.54)
15.66(3.90)

21 .00(4.46)

 Abstyact of ANOVA

Saureéf,” . _df‘

O 032

_Mean squares .

18466 (4.22)

Treatment 9 1548 0409
Erior 18 0.14 0413 0414
€.Ds beﬁweeﬁ NS “zo;gék :NS :

treatments

*% Significant at 1% level -
N8:Not significant -

DAS: Days after Spraymg,

(Figﬁreé in yérentheées~éré transformed values) o
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the synthetic pyrethroids used were significantly superiox

- to other ﬁreatmentS’aﬁﬂ were on pér'among themselves. Thé
treatments in the deseénding order of.effieaey were delta—
methrin 0.003 per eent; cypermethrin 0.02 per cent, fen=
valerafé 0.02 peér cent and permethrin 0.02 per cent with mean
poPulationgvof‘3.66, 4.00, 5.33 and'G;OGMrespectively a8
against 21.00 under control. Similarly deltamethrin 0.0015
per cent, fenvalerate 0.01 per cent, cypermethrin 0.01 pér
cent and permethrin 0.01 per cent slso were significanély
superior to comtrol but inferior 4o deltamethrin 0.00% pexr
cent and cypermethrin 0.02 per cent. Thé standard; maléthiqn
0.1 per cent with a mean gbpulation”of 9.66 pumpkin beetle
was significantly inferior to %he higher doses of all the |
gsynthetic pyrethroids. Data recorded at 9 days after spraying
the mean population of pumpkin beetles did not indicate any

effectiveness for the inseecticides over control.

9. Effegt,ofrinsecticides}On the percentage of fruil

domege by fruit fly in snake gourd

The data on the number of fruits formed and the
@ercentage of fruits damaged by fruild fly'during the entire
‘erop season are presented in Table 9, Observation on the
number of fruits formed during the whole season did not have

any signifieant variation unéer_different—treatments. The



Table 9.

Mean percentage of frults damaged by fruit flies under different
treatments during the crop season in snake gourd

Treatments

Mean No. of

Mean No. of ° Mean ﬁercentage of
fruits formed fruits damaged fruits damaged

“Percentage
reduction of
damgge over
control

Pernethrin
Fenvalerate
8y
-~ Cypermethrin
-

Deltamethrin

»5

Malathion

O 01%
0.02%
0.01%

O @2%

0.01%

0 .02%
0.0015%
0.003%
0.1%

Untreated‘con%rolzv

48.00
43.66
50.00
42,00
53.00
48.33

47.33

59 a’66
42.00

1%.33
9.96

11 .00

10.33

10.00
10.00
17.33
27.66

. 27.68,

23,31
26,15
1770
25.49
19.34
. 20,09

20,67

34,00

_(3¥¢72)

(28.87)

(24.85)

(30&24)
(26.07)
(26.63)
(27.03)
(35.67)
(54.7 )

38,72
43.09
40,25
48.70 -
40.9% ..
47.06
46,31
45,73
32.40

e

Source

af

- Abstract of ANOVA
i . Mean . §g_ua:ces )

Treatment
Errvor

9
18

224,65%%
3245

C.D. between

treatments

NS

e

Significant at 1% level.
' (Figures in parentheses are transformed values)

W3 Not‘signifiGaﬁi;f
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mean number of fruits ranged from 41.33 to 53.00 agsinst
42.00 under control. The da%a on the percentage of fruits
damaged by fruit fly during the vhole season exhibited |
significant variatian;beﬁweea treatments.. The most effective
treatment was fenvalerate 0,02 per cent with a mean of 17.7
per céent damaged fruits, closely followed by cypermethrin
0:02 per cent, deltamethrin 0.0015 per~eent,,@eltamethrinﬁ
0.003 per cent, permethrin 0,02 perfcenf; fenvalerate 0.01
per cent, cypermethrin 0,01 per cent and permethrin 0.0% per
cent with mean percéntage of ?9.34; 20.09; 20.57, 23331,
25.49, 26.15 and 27.68 respectively against 66 +40 under
control. All the above treatnents were on par among them=
selves and superior %o control. Malathion 0.1 per cent also
reduced the damage significantly (34.00%), bubt was signi-

ficantly inferior ta fenvalerate 0,02 per cent.

10  Effect af 1nsectic1des on the flowerlng Datﬁern and

fruit set in snake g@urd

The data melating to the flowering pattern and mean
percentage of fruit set in snalke gourd is presented in
Table 40,' The firet flower was formed on 47 days after
' eo%ingi The cbservations recorded on the varions foritnights
showed only 1n31gnwflcant V&Ei&ulOn between the different

treatments iﬁcluﬂlhg control, overruling amy effect for the



Table 10.

varieus ﬁreatments in snake gourd

EEO'UQI NO.

Mean number of flowers formed and percentage of fruit set under

Treatments & b ¢ 4 §§Z§§§§g§s ggtfruits‘ gga?rgiicggﬁage
Permethrin  0.01% 9.66 19.00 20:66 8,66 58,00 48.00  B2.59(65.34)
e . 0402% . 7.00 20,00 18:33 8.00 55433 41,33 78.17(62:45)
Fenvalerate 0.01% 9:00 18.00 19.00 7,33 53453 #43.66  82.05(64.93)

» 0.02% 9.33 22,00 20.66 10400 62,00 50.00  80.76(63.94)
Cypermethrin 0.01% 6.00 19+33 19.33 7.66 52433 42,00  80.06(63:49)

_— 0.02% 9,33 20,66 23:33 10.33 63,66 : '55.00 83%.11(65.79)
Deltamethrln 0:0015%  6.66 21.00 20.00 9.66 57433 48435 - 84,80(67.09)

. 0.003% = 7.00 20,33 20.00 9,66 56466 47.3% 83 .50(66.04)
Malathion 0:.1% 9:33 22.66 419.00 10433 &1 709 50.66 82.91(65.58)
Untreated control  7.66 19.66 18,00 6.66 52400 - 52,00 ©  81.03(63.:19)

- - Abgtract of ANOVA - o
Source ~df — ; _ : Meaﬁvsquéres. | i
Preatment 9 10.42 51 6.10 5.61 8.28
EBrxor 18 42.36 16.89 6.41 5.33 536
'Sgﬁgﬁgggggen B OWw® 0w W =

{Figures in parentheses are transformed values) as 47 to 62 déys éfter sdwing 
NG ot sigai ficant. S NERE mmas e

: 92 to 107 days after sowing .



insecticides on the flowexin pattern and the number of
flowers formed The eoquned means of the flowers formed
in 211 the plots for the‘first;.sééand?third'and fourth
fortnights were 8:06, 20.38, 39@73 and 8.92 respeciively.
The second and third fortnishis after the conmencement of
flowering appeared to be the peak period of flowering, and
the flower formation ceased with fourth fortmight.
Observation oﬁ‘thé'peﬁéentége.of fruit set iﬁdiéatedlna
sigﬂificant vaﬁiation in'pléts undei differen%_tﬁeatméh%é.“
The plots treated with dél%amethriﬁ 0. 0015 per cent showed
maXLmum fruit set 84.80 peéxr cent and permethrin 0. 02 per-cent
recorded the least T7. 12 per cent as agalnst 81.03 in control

plots.
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DISCUSSION .

Efficacy of four synthetic pyrethréids viz. permethrin,
fonvaleraté, cypermethrin and deltamethrin, each at two doses,
ms studied against the pests of bitter gourd and snake fourd .
in & field experiment using malathion as standard. Bltter
gourd crop was free from any pest infegtation for the First
six weeks after sawiﬁg.l.ﬁa%ér'the crop was . infested by
spotted beetle, fxuit f1ly, jassid and aphid and was sprayed
thrice at 48; 78 and 102 days aft@r~sowing.‘

Tneidence of spotted beetle and fuit fly warrented
the first application of the insecticides. ALY %he treatments
were effective against spotted beetle up to 23 days after
gpraying (DAS) and ﬁexe_onfpar.» Deltamethrin (15 g ai/ha)
‘and cypermsﬁhi*in (100 g ai/na) gave consistent résu_lt s up to
2% DAS, whereas other insecticides voried in their efficiency
during gifferent weeké. Byen though fenvalerate gave effect-
ive initial control, %heépdpuiatien~9f-the pest in plots
treated with this insectieide varied widely at different
4intérvals. As the standerd, malathion, was on par with the
@i;ferent synthetic @yrethﬁaids né Su@eriori%y can bé claimed
,fbi the pyrethroids.a%en mﬁla%hiqﬁ for the control of spotted
beetle. The second application of the insecticides also

gave effective control of the spotted beetle at 2 DAS, and
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all the synthetic pyrethroids were suéeriér to the standard
malathion. On ninth day after spraying the population was
géen highiy reduced in all the treatments and control to an
iﬂsig@ifiéaaﬁ level, and so tﬁe persistent effect of the |
inseetiai&es could not be ascertained. The éignifican$
control of the spotted bestle exhibited by the synthetic
py@@%hﬁ@ids in both the spraoyings indiceted the efficiency

' of these igsectici&es; Me Clanshan (1981) has'répaxte& the
superiority of the synthetic pyrethroids over malathion in

their toxicity against Epllachins wvarivestis Muls. and in the .

present sﬁudyfthé synthetic pyrethroids are also found

effective againet Epilachna viginétioctopunctata.

| Regarding the eontrdl'of fruit fly, synthetic pyrethroids
gave satisfactovy control during the first spreying. The
effect of sprayimg.wég not manifested in the first observation
taken at 2 DAS, at O DAS showed the efficacy of all the
synthetic pyrethroids at their higher doses. Though all of

them were superior to the standard maiathiong eyperﬁeﬁhrin

LA

(100 g ai/fha) was the most effectivelone and was significantly

superior o all other synthetic pyrethroids, But its lower
dose (50 g ai/ha) was only on per with the standard indi-
eating %hefneeessity cf a higher dosage for & betﬁer'edntﬁol

of this pest. Deltamethrin (15 g ai/ha) and fenvalerate



_ (100 g ai/ha) were nexﬁ in effectlveness to cypermethrin
(100 g ai/ha) and were svperlor to lower dose of cvpermethrin
(50<gva1/h&)q At the third observation a more or less similar
trend was seen as in ﬂhe second observatlon. Thaugh all of
the'treatmenﬁS' were effectxve, cypermethrin end &eltamethmin
at both levels and femwalerate at the hlgher level Were
siwnillcanﬁly superior t0- the @nandard in re&ucing the
infestatlon of frnlt flys The period under seeond and third
obsewvatlons alone countained protected fruits, the synthetic
‘pyrethrolds esP@clally cypermethrin, fenvalerate and delta—
méthrin and the more potent insectlcldes controlled the
infestation of Ffruit fly during the perlcd. Hence acted éS'
potential insecticides which proved their superiorlﬁy over
ralathion. A% the second spraylng there was no significant
reduction in damaged fruibs ét the first'post;treatmEnt
observation made at 2 DAS. Permethrin and fenvalerate at
both the doses and cypermethrin at the higher dose alone
could reduce the fruit fly infestatian at 9 DAS. But at

16 DAS all %hé insectiei&és including malathiCﬂ'gave‘
exfeetlve contrel and though not of slgnlflcant variatzon,
cypermethrin ana permethrln (at 100 g ai/ha) were more
effective. During the third applicaulon, at 16 DAS fen-
valeraﬁe'(?od g aifha) was the most effeetive synthetic



pyrethroid and waﬂ sumertoz 4o permethuin. But none of
the synthetic pyre%anaids was superior Lo the standard
malathion. in general the synthetic §yrsthrqidsAeon%malled'
rult flies effectively in a11 the -hree‘gprayingSand fen=
vale“éte and permethrin were supefior o the stendard
malathién@ These insectlﬁides are. found promivinw against
nalon fgui%'lly and also could retain the fruit fiy. 1ﬂc1dence
_éﬁ o~ lower level than ander +the malathion treaﬁmenﬁ durﬂng
the entire fruibting seagon. - When the overall. efzect of the
iﬂS@C%lGl@ﬁS~&§&lﬁSb the fruit fly was ohserved, 88 reflecte&
sn the percentage ofrdamage during the whole fruiting seasoll,
eeavalerate (100 ¢ aifna), permethrin (100. g ai/ha) and ”
deltamethrin (15 g ai/ha) Jere found superior to the standard
malathion. The results obtained separately fox the’&iffeﬁent
applications agree with the overall effect observed thiroughout
the cropping seasiof. This indicate<higher persistent togieity
of “hese insecticides over others end its vetention on the
~crop control the pest for 8 more prolonged period. ‘Though
£he other gynthebic pyrethrolds could veduce the pest
dnfestation up v0 a perioed of 46 days afier spraying, the.
insooticides might not have persisted on the plants to
reduce the fruit fly infestation. Das et 2k. (1968) has

reported that the presence of insecticide on the follage

o
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-of the crop'kill the flies which rest or move on therm.
Accordingly in the present studies the depasitvof the more
persﬁsten% synthetic pyrethroids viz. fenValerate,‘perme%hrin'
and deltamethrin on the leaves, at their higher doses might*
have played a role in reducing the fruit €ly infestatian.
Collingwood et al. (1979) has veported that decamethrin,
fenvalerate and cypermethrin gave good control of Dacus spp.
In the-present study in addition %o these insecticides
permethrin was also found to give persistent centrdl:éf fruit

fly in the long run.

With regard to eontrol af jassid on bitter gouvd, the
effect of the inseécticides wes retained only for 2 DAS and
st the ninth day the population showed no significant varie-
tion betwéen the treatments and control. All the insecticides
except the lower dose of permethrin and &eltamethrin were
effective. Fenvalerate at both the levels and cypeﬁmethrxn
at the lower level w&ﬁé found superior to other treatments
ineluding the standard, na 1a%hicn. Jaganmohan ¢t 2. (1980)
has reported similar results with brinjal leaf hopper. The
ineffectiveness of the synthetic pyrethroid to give a long
gtanding eontrel of the suckmng insects is well known from
earlier works. Rai et al. (1980) also could obsexrve the
control of jassid only for a period af_9 doyse.
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While assessing the relative efficacy againaﬁ-aphidé .
it was found that even at 2 DAS permethrin (100 g ai/ha) |
and\fenvaleréte (100 g ai/ha) alone were able to give signi-
ficant comtrol of the pest in addition %o the standard
malathion. The data‘were insignificant at 9 DAS and the
population in plots treated with deltamethrin exceeded that
in control and indicated inducement of the reproductive
po%ential as reported by Chellish (1980) with Browa plant /—
hopper. OCauquil and Guillausmont (1981) got some control of
the aphids with ‘fenvalerate alone, of all synthetic pyrethroids
tested and that too had only an intermediate action. But
Singh and Sivear (1980) feund that the synthetic pyvethroids
decamethcin (7.5 = 25 g al/ha), fenvalerate (50 = ?50 g ai/ha),
cypermethrln (50 - 150 g ai/ha) and permethrin (75 - 250 g
ai/ha) were effective agains% cabbage aﬁhi&s‘ The present
findings with bitter gourd aphid ié‘in partial-agreeménﬁ with
the above observation. ﬁEnValerate and permethrin could
contrbl the pest, but for a ghort pevioé as reported by
- Jaganmohan e} al. (1981)

Regardlng the effect of synthetic pyrethroids on the
flowering pattern of the crop it was lndicated that none of
the insectlciﬁeh includlng malathion affected the flower
formation as well as the ?lewering pattern. The same phené—

menon was ¢bserved by Young and Bitman (9959) with %he



ccnvemtlcnal 1nsect101ﬁes like Thlodon, Bthion,; malathion
lerom.and Sevin. With synthetic pyrethroids no such woxk
was mecorded on the gourds; The flowering period was found

ag Tive fartnightgcﬁmmenéing with %he‘firét-fIOWQr formaﬁian./

The nean percentage ef fruit set observeé under the
different treatmenta ‘asd not show any varlation;between‘ﬁhe
aiffer@nt insec%icides and %he untxeate& oontrol. ‘As these
are monoecious crops and cﬁeas pellznat;cﬂ being the rule,
the insect association in the follination is an imgorﬁant
factor for fruld set (Free, 1970). The present s%u&y'
indicated that thé‘gynﬁhé%ie pyrethroids or malathion have
not affected the pollination and so can be used safely on
this crop even at the flowering stage. Péderson (1980) also
has rvecommended permeﬁhrin.foﬁ~%he contzol of Meligethes |
‘aeneus on flowering rape: Sudherma (1981) observed similar
results in her studies with synthetic pyrethroids on brinjal.

The snake gourd crop was spﬁayed"thriceAén 24%h, 68%th
and 101th days after sowing as the crop was infested with
pumpkln caterplllar, snake gourd semilooper, mirid bug,
pumpkln beetle and frult fly at differvent stages of crop
grcwth. The first application of the 1asecticldes was done
against pumpkin eatempzilar snake gourd semilooper and mirid
bug. A1l the 1nsecticm&es includlng the standard wéne
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effectiﬁe when coﬁpafed to‘the'uﬂﬁreated'éeﬁtrOl against
pumpkin caterpillar at 2 DAS, But at 9‘9&3 %he test popula-
tion was reduce& o a veﬁy loW level in all'ﬁhé treatmeﬁts,‘
so that no -significan‘b variation éaﬁl& be observed among the
differeh% treatnents. Fenvalerate at bcth the levels and
deltamethrin (15 e alfha) Ware nore effective and were sigui—
flcantly superLcr ﬁo permethﬁin (50 g al/ha) an& malathloa,
the stendard. |

The p@pulatidn 6f snale g@ura éémilbever %as‘lcw'in the
pratreatment count &ﬁﬂ all %he insecticlées including malathlan
contro?led the pesﬁ effectlvely. As observed with pumpkin
eaterpillaf this pést also wag viped out subsequently.
ﬁarlier-repor%s-aré'availabie oﬁ the effectiveness of the |
synthetic pyrethﬂaidé against the deﬁoliating catérpillaﬁ |
pests iike‘gggﬁelia gylostella and mrighcp;uégg,gg‘ésﬁ_and
Rose, 1977; Black and Hewson, 19793 Fullerton, 1979;

Komson and Rendell, 1979) on cabbage where permethrin, fenw

valerate, cypermethrin and deltamethrin gave'gao@ control.

The present® obse°vauion on the effective centrol of snake
. gourd semilaepe£ and pumpkin caterpillaz wzth syﬁthet1¢

'§yfe$hroxds are nevw Tindings. But in the case of mlrla bug

all the synthe%ie pywethrazds reduced its population at 2 DAS
along with the standard. and all the pyfethroids excap%



deltemethrin vere Significaatiy éuperiOE'to maiathion.

Thus in the presenu sﬁady deltamethrln was found ineffective

agalnst mirid bug 00, ag in the case of other sueking inseeﬁs.

To synthetic pyrsthroid had gsignificant effect.on the mzz;d '

bug at 9 DAS as found with other sucking insects.

Renardlng the efficacv of these 1ﬁseetlcides a aiast

eruit fly of snake. gourd, 1o $ignificant effect could be

brought on the 1neidence at 2 DAS. But at 9 DAS. exeept the .

lower doses ef permethrin‘an& cypermethrin, all otheérs
ineluding the standarﬁ were effective and none ef the
synthetlc pyre%hroids was superler ﬁo uhe Suandaré. Delta-
,methrln at lower dese, th@ugh was ineffective agalnst frult
flles at 9 éays after second SPfaylng in bitﬁer gourd, it |
vwas feund effective in snake gourd. Gypermethrlﬂ at dower
\level was ineffeetlve in beth the crcps st the some stageo'
The dixferenoe in ﬁhe results observed between the %wo erops
;aurlng bhls particilar observauion maj be &ue to the lesaer
number of fruits present in the snake goufd than in bi%%er
gourd. But at 16 DAS all the 1nsecﬁ1e1desvwere effective
ané the standard was the least effective tﬁough the variation
was nob significant. The results obtained during this \
observatwon for both the creps Were more or less in general
agreement, lﬂ Spite ¢f the change in the order of effective~

ness, A% 23 BAS, no treaitment showed s;gnifieant effec% over



untreated control. However, in the caseé of the two effective
observations none of the synthetic pyrethroids was proved.

superior to the standard, melathion.

Tﬁe results of the third Spréying~wera not significant !
st 2 and 9 DAS. Though the percentage of infegted fruits was
very high at the'ﬁime of applicaﬁion»of'the ingsecticides, the
number of fruite avaiiable per plot were Gomparatively less
and majority of them were already infested. Furtheﬁ pro&ue%ién
of new fruits was rather meagre as the flowering ceased with
the 4th fortnight eommencing from the date of first flowering
(Table 10). | Thus the presence of already infested fruits in
the absence of new fruit formation might have been the reason
for the non-éffectiveness of the insecticides and hence the
application of the insecticide at the fag end of the crop was

not beneficial.

R@gérding:thefeverail incidence of fruit'fly‘&amage
during the entire crop seasoﬁ,fall the insecticides could
control the damsge significantly over control. Fenvalerate
(100 g 2i/ha) was proved superior to the stemdard since it
could give a gignificantly higher contzol of £ruit fly than
with malathion. The results obtained on both the crops were
comparable in respect of this insecticide. Though permethrin
and deltamethrin also werée superior to the standard on bitbter

gourd they wére not found so in the case of snake gourd.
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Thelpumpkiﬂ vestles present at the last stage of the

-erop could be controlled by these insecticides only for &
Aperlod of 2 BAS. Eventhough all‘the insecticides werée sigai-
| ficantly effective agaiast this pegt, deltamethrin (15 & ai/na)
and cypermethrin (100 g ai/ha) were superior to the lower dose
of cypezméthriﬁ,aﬁ@”parmeﬁhrinu But the higher dose of all the
synthetic pyxethraiéﬁ»mare-&igniftaqntly sureﬁier 0 malethion,
the %tandamd, mhese results are in confzrmaﬁion with the
finding of Pradhan et als £1958) on the control of Anlaceghora
ggygigg}lis with mala%hicﬁ,where he got only aheut 50% kill at
» 1% in a2 divect spray. Heﬁee these 1ngectwciées have emerged
ag o more efficient meamure ﬁor the control of this past. As
the grubs of this beetﬂm live in s0il and the adults emeﬁge
,‘with'%hﬁ onset of premonsoon showers, new everlapping adult

' pepulation may. be infesting the crop fram tine to time, The
1naects which zpfested ﬁha ovop afresh after the applzaaﬁi@n
of insecticide duxlng ﬁhe premongoon showers wight have. received
only a2 sablethal dose cf ﬁhe inseeﬁlcl&e amd as such was found
not effective at 9 DAS. ﬁilssoa {1978), Black and Hewson (1979)
and Rivard and Glement (1980)have sepor%ea excellent control of
beetle pests like $§%§§§§§§§ aeneus of rape, pejlen beetles and
Anthonomus smgnaﬁus with synﬁheﬁle pyreﬁhre;&s. Bfficient con-
4rol of pumpkin beetles with synthetic pyrethrom&s is a new
finding. |



The study on the effect of synthetic pyrethroids on

the flowering pattern and flowér formation on snake geﬁr&
indicated that meither the synthetic pyrethroids nor the
~ standerd had no effeet on iy, This observation endorsed
the other findings ébﬁained‘wi%h bitter gourd which was
éxplainéd‘alrea&ya The perieévof flowering was four fort-
nights commencing from the first flower foxmation.. Regarding
the percentage"of fruif set‘inlsnake.goura,a,simi;ar tren@ﬁ
as seen-iﬁ bitter gpuid; Withoutfany.signifieanﬁ variation
between the different insecticides énd,antreated control, was
-bbserved. Being this ﬁép’an insect pollinated cxrop (Free;,
1970), the result has ruled out any narmful effect on inéect
pollingtors. However, the percentage of frult set in snakeJ
gourd was %esser than in biﬁtér gourd.

7 The relative efficacy @f‘the different insecticides
against the various pests infested bitter gourd and snake
gourd are represeanted in Table 11;A The synthetic pyrethroid
permethrin at its lower dose (50 g ai/ha)'eould control the
spotted beetls and fruit £ly of bitter gourd, pumpkin cater-
pillar, saské gourd semileoper; mirid bug, frult fly and’
pumpkin beetles ¢f snake gourd; whereas permethrin Q?OO g
vai/ha) could control the jassid and aphid too in addition

to the pests mentioned above., The higher dosage could

£,
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.~ TPable 1@w,_@hé‘rela$ivé efficacy of diffevent insecticides -
_Bitter gourd . .

- Spetted beatles -

. freatments - - - 1 SPrﬁylﬂﬁ L II spraying
' .2 nas 9 DAS ﬁéBAs aaaas }{"2 DAS

- o

Popnethiin .@.01%

Fanvalerate 0.!1%‘
- ,9 . R QQZ%

gypormethrin 0.01%
T I 0+02%

eltamé{:hrin 0.0015%
'Y 0.005%

Malathion - 0;4% ’

SRS ¢+4¢,*4
f+<%*$wf*¢*%
A L T R
BEIE XA RN R
ERETELEFELN

,QStandara)

»Sgéke gquﬁda

’i épréying |

“Pumpkin  Snake gourd
caterpillar semileeper - ﬁlri@ bug

Preatments

”gms‘ - 2Das '»‘zms

Pormethrin a.m% B
9 \ 0402% -
Fanvalerabe 9.01%
Cypéermethrin .91%
T 0:02% -
Deltamethrin 0.0015%
R X : - o;q»95%~
Malathion 0.1%

($tandaré)

M b MM EA
R L L
& obh NKM MM KM

X Significantly Quperiﬂr>ﬁé standard
4+ Significantly superior %o contwol
~ Ineffective
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réduce the frult demage signifieantly over the stendard

and was more effective against the pumpkin beetles alse.
Fenvalerate (50 & alfha) aoatfolleﬁ spotted beetle, fruit fly
_and aassid of bitter geur&, numpkln gaterpillar, shake gourd
gemiloaper, mirid bug, fruit fly and yumpkln beetles of snake
gourd. 4Thg-%wa doses of this ingecticide varied in zespect
of the control of fruld fly, jossid and avhid on bitter gouxd,
vunpkin &ateryiliar, pumpkin beetles and fruit fly of snake
gourd: The higher doge wasvéigmifieanﬁly su@erioz to the
"lstandard; ‘This was the only one insecticide which eouvld- give
8 Qignificanﬁly guperior control of fruit fiy,cveﬁ the gtandard
in both the ecrops during the entire crop season and hen#e was
“found ag an insecﬁici&e‘cf,greatew e?ficien;y and @rac+iéal
wtility. Cypermethein (50 g al/ha) also could conirol such
nests as spotted beetle, fruit fly and jassid of bitter gourd
and all the pests of snake goﬁr&i Bven the higher dose of
%his insecticide was not able Ho give significant control

of aphid. Either of the doses d4id not vary‘much in their
efficacy for the conirol of the different pests over the
stondard, Deltamethrin (?as g'ai/ha) could control all the
pﬁsts of bitter gourd and snake gourd except jassid and

aphid of bitter gourd. ‘@haugh‘ﬁhe higher dose was able to
control saésid, it was ineffeetiva agéinsﬁvaphiﬂ‘an@ the



(5 4

control of sucking insects was not consistent, This
inséctieidé WBé significantly superior to the standard for
the control of fruit fly of bitter gourd and pumpkin besgtles -
of snake-géuﬂd@ The standard malathion alS@-was'signifiéanﬁiy
affective over the untreated coutrol against all the pests

observed under bitfer govrd and snake gourd.



4



SUMMARY

BEffect of four synthetic pyrethroids viz. permethrin,
fenvaléraﬁe,_cypermethrin'each‘at 50 g and 100 g 2i/ha and
deltamethrin at 7.5 g and‘ts g ai]ha with reference to &
stendavrd, melathion at 500 ml ai/ha on the pests‘of bitter
gourd and snake gourd was evéluated in a field experiment
wndertaken at the Instructional Farm, College of Agriculture,
Vellayani, during summer seagson in 1982. Both the crops
were sprayed thrice on need basis at 48, 78 and 102 days
after sowing on bitter gourd and 24, 68 and 101 days aftex

SOWlﬁg on snake gourd.

Results of the experiment conducted on bitter gourd
showed that the spotted beetle was conbtrolled effectively by
21l the insecticides including the standard foé o periocd of
| 2% days after spraying. All the ingecticide treatments were
on vayr in theif effectiveness€§a£~ﬁeﬁvaiefate at both lewels,

eypermethrin at Tee+g'ai/ha~aﬁd aeliéme%hrin a%~T§\g~&ilha
- were seen more effective-during the diffement observationﬁ) /

4
3,

%;%‘

With the second application algo the population of spotted

- beetle was significaﬁtly brought down at 2 days after spraying
and all the synthetiec pyrethroids were superior o the
st;n&aﬁd. But thée control obtained by any of the insecticide
ot 9 days after spraying was not significant, as the pest

popuiaticﬂ’was low subsgequently.
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The jassid infestation waé gffectively controlled by
all the inséétici&es excapt 1cwef‘dﬁses of deltamethrin and
permethrin for & periq& of 2 days after second spraying. The
effect wag not significant at 9 days afber éprayiﬂg against
this inseet. The aphid population also was reduced by the
gecond apylieation‘of permethrin and fenvalerate at higher
doses and the sbtandard., There was no control at 9 days'aftEr
spraying and the effeet 0f synthetic pyrethroids, in genéfa1,

ngainst this pest was not satisfacbory. (ont ) . 47

sy, oa In the study o aseertain the variation caused by these

ingecticides on the flowering patiern and fruit set of the
érop, it was observed thalb insecticides could significantly
affect neither therflnwering‘pattern nor the frult set, -
there by indicating harwless nature of these insecticlides
againgt pollinators. The flowering pattern was for a period

of five foritnights.

The experiment conducted for the control of diffevent
pests of snake gourd showed that the pumpkin caterpillaz,
snake gourd semilooper and'mirid bug could be. controlled
with the fivst spraying an@.all the,insecticidesnweré
sf%ectivé, Dél%ameﬁhrinnaﬁ‘highem dossge and fenvalerate at
ﬁoth&th@ ievéis were signifiéaﬁtly superior 4o the standewd

- against pumpkin caterﬁillar‘ The data wéée not significant
at 9 days after spraying because of the insignificanﬁ level

H .
[T



Fruit fly affecting bitber gourd also was controlled
significantly by all the insecticides up to 16 days after
spraying, but the date obtained at 2 days after spraying
were not significant for all the three sprayings: Cyper-
methrin at 100 g ai/ha was superior to all the other treat-
men%s‘aﬁd wﬁs~clmsely followed by fenvalerate at 100 g ai/hg
and deltamethrin(i5 g ai/ha)at 9 days after spraying. Ab /
?6 days_after spraying, except permethrin at both levels and
10weilaoée of fenvalerate, all other syﬁthetie pyrethrolids

were superior %o the standard.

The fruid fly control obiained with the second Spfaying
was also of a significant mature and the effect persisted
up ts‘1é days after spraying as in %hé previous case. All the
ingecticide treatmenis inéluding malathion were on par, but
permethrin éﬁ 100 g ai/ha was most effective QOnsi@éring
both the observations at 9 and 1é,daya after spraying.
Further control of fruit fly was 6b$aineﬂ by‘the fhird
spraying where all the inSéetieides~redﬁce@‘the.intensity
of pest infestation significantly till 16 days after spraying
asgobserved with the other two Sprayings and deltamethrin
aﬁh fenvalerate at highér dose were supéerior to permethrin.
When the percentage of fruilts infested by fruit fly was
considered for entire crop season, fenvalerate, permethrin
and deltamethrin at their higher desesvwere found signifi-

cantly superior to standard in the descending oxrder.

Lo P
Qg‘ﬂ’? - SR S Y



RSN
§ :

 of pest incidence. _Snaké gourd semilooper was comtrolled
with the firsf spraying for a gexiod of 2 days and all the
insecticides were on'par.‘ Here also the pest pbpulation
was insignificant at“9 days after éyraying. The mirid bug
infestation was signifieahtly‘eoﬁtrélled byfall the insecti-
cldes fox a-peribd'offE days after SPraﬁing. The standard»
was inferior to all the synthetic pyréfhroids exée?ﬁ ﬁo'ﬁhe
two doses of deltamethriﬁ; Nb insectlelﬂe ceuld eontvcl

the mirid bug at 9 days after staying.

The second spravlng was doue against fruit fly damage
and the incidence eeuld be brought under comtrol for 8 period
of 16 days eaeludlng the flrst twe days after spraylng. At
9 days after Epraying all the insectlcides except permeﬁhrin
‘and cypérmethrin at their lower dose were effective. A%

16 days after spraying z2ll the insecticides inelﬁding's%andard
were significantly effective end wers on par. But the third
spraying could not bring‘any control of the‘fruit fiy as the
soraying was doné at the fag-eﬁd of the crOP .« 'When the
percentage incidence of fruit fly damege observed during the
entire crop season was considefed, it was found that all the
insgcticides could reduce the fruit fly infestation aléng‘
with standard and fenvalerate'at 100 g ai/ha was signifi-

cantly superior %o the standard, malathion. Infestation



by the pumpkin beetles was observed a%,#hellast stége pf‘
the crop and the ingecticides could control the pest for

a period of 2 days aftér the third spraying, ALl the
synthetie ayrethrclds at ﬁheir higher aoses were smgni«
ficantly superlcr to sﬁanﬁard against the pest. The studies
on the effeet of %he lnseeﬁiaidea on flowering pattérn as
well as fruiﬁ‘éat of the smakeé gourd crop sﬁéweé that %hgl
iﬁ&eeticides:had,ne«effeét~én flowering yaﬁtern oxr fruit

sét. The fiQWééing4contihued for a éerie& of féur fortnights

after the fivst flowering.
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~ ABSTRACT

In o fleld experiment conducted at the Instructional
Farm, Gollege of Agriculture, Vellayani, éurlng the summer
sezson in 1982,_the efmieacy;of four syntheﬁlc pyrethr01ds _
viz. permethrin, fénvaieré%e;:cyﬁérmethrin and'aeltamethriﬁ,
on the pests of bitter gaurd and snake gourd in comparison
_W1th the standard, malathion, Was evalua‘bed0 Both the crops
werg sPrayed thrlce en need basis for conﬁrolling the varlous
pests whlch infested the crops at different growth stagbs. o
Spotﬁed beetle observed on bitter gourd at the ti@e of first
spraying was‘céntrolléd by all the synthetic pyrethroids along
with the standard for a peried of 23 deys after spraying.
Fruit fly of the bitter gourd algo was controlled by all the
three syrayings and all the insecticides were effective in
most occasions. Cypermethrin at higher dose was superior %0
the standar&fduring the first‘spraying followed by fenvalerate
and deliamethrin. In the second spraying deliamethrin was not
so effective whereas permethrin was found more effective.
Again in the third sproying deltamethrin and feavalerate were
.more effective, The frult fiy damage obsérved for the entire
crop séason revealed the supérﬁority of fenvalerate; permethrin
and deltamethrin at their higher dases over the standard.
JaSald on bitter goura was controllied by all the 1nsectlcldes

~except permethrin and cypermethrin at their lower dose for a



period of 2 aaﬁsvaft@r the spraying. Bub aphid could be
controlled only with nermeﬁhrin and fenvalerate at thelr
higher dewe,aleag with the standard malathion for a period of
2 DAS. The fruit set and. the Tlowewing pattern were not

affected by any of ihese 1n@eotleldes.

The first spraying on snake gourd controlled %he pumpkin
caterpillar, snake gourd semilooper and the mirld bug for a
period of 2 days after the spraying by a? the 1nscc°1cmdes
and the population of catben rpiilar pests was reduced subse- |
'quentlya But the insecticidés bhecame ineffective againat
mirid bug 2 days afier syraying (further). Deltamethrin at
higher dose and fenvﬁlerate~aﬁ both the doses were morpe effect-
ive than the standard againsf puwinpkin Ga%erpillar@ while delta~-
methria-waé,only on par with the standard againgt mirid bug.
The second spraying éf the inseetiecides could control the
fruit fly of snake gourd up to 1é DAS and pyrethréias were on
vrar with the staﬁdard,'théugh permetﬁrin and cypermethrin at
their lower dose were ineffective at 9 DAS. The thizd spraying
of the insec%ieide did no% give any significant control of the
fruit fly, but controlled the pumpk¢n beeblesanﬁ all the
synthetic pyrethroi&s at theif higher dose were significantly
superior to the utandard» melathion: The percentave of fyuit
set and flowerlng vattern in snake gourd was also not affected

by any of the inseetzelde treatments,
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