BIOEFFICIENCY PERSISTENCE AND
RESIDUE DYNAMICS OF CARBOFURAN
IN BITTERGOURD (Momordica charantia L. )

By
CHERIAN THOMAS

THESIS
Submitted in partial fulfilment of the

requirement for the degree

Master of Srience in griculture

Faculty of Agriculture

Kerala Agricultural University

- Department of Agrlcultural Entomology
COLLEGE OF HORTICULTURE
Vellanikkara - Trichur

Kerala - India

1989



DECLARATICH

I hereby declare that this thesis entitled
'Ricefficiency, persistence and residue dynamics of
carbofuran in bittergourd (Mcmordica charsntia I,)°
is 8 bonafide record of research work done by me
during the course. of research'and that the_the-il has
not previously formed the basis for the award to me
of any degree, diploma, asscciateship or other similar
title, of any cther University or Scciety.

Vellanikkara, /,/’///

B -q ~1989, CHERIAN THOMAS

oF



CERTIFICATE

Certified that this thesis entitled 'Bicefficiency,
persistence and residue dynamics of carbofuran in bitter-
gourd (Momopdjca charantia L.)' is a record of research
work done independently by Sri.Cherian Thomas under ‘my
guidance and supervision and that it has not previously
forred the basis for the award of any degree, fellowship
or assocciateship to him,

Dr.(Mrs.}) Scsamma Jacob
{(Chaimman, Advisory Committee)
Vellanikkara, As=mcciate Professor of Entamology
- College of Horticulture
B = «198%, ' Vellanikkara



Ve, the undersigned members of Advisory Conmittee
of Sri;cherian Thomas, a candidate for the degree of Magter
of Sclence in Agriculture with major in Agricultural Ento-
mology, Aagree that the thesig entitled 'Bicefficiency, |
persistence and residue dynamics of carbofuran in bitter-
gourd (Momordica charantia L.) ' may be submitted by
Sri.Cherian Thomas in partial fulfilment of the requirements
of the degree,

Chairman Vod

Dr.{Mrs.) Sosamma Jacob /
Ferber : ;ngfv
e =R o Do s

e
Dr.C.C, Abraham

Dr.T.R. Gopalakrishnan (%2%&;/
. \_Q(TI ’ ‘ R

Dr.V.i, Venugopal




R I Wb vl RS ¢ £ 11
iC*f-. _.nh? .,$>\JL~.:,[\,:!:\-$‘

The author wishes %o ;1&6@ on record nhis Jdesp sense

3 £
of gratitude and indebt 7.

@
19
]
3
D
o
F
s}
J
o
Q
&
3
E
=
[
0
&
.3
i
9
0
a
2
o
o+
o

frefesscr of Batomolegy, Co le@e of Forticuiture and the
Chaliman of the Advisory Committee for her valuable guidance,
ant

ever willing help and constant encouragsn during the course

of ewmperirmentation and th@ preparation of the manusceript.
The author is indebted to Pr.C.C. brahawm, Associste
Pean, College of Horticulture f£or the wvaluable heln and sust-

n

ained intorest shown during the entire investigation.

The author expressshis aincare thamks 4o Dr.T.R.Gopalaw

&

krishnan, Assistant Professor of Olericulture and Dr.V.H.Venu-
gopal, Sssocinte Profezsscor, Collene of dlorticulture, for thelr

aincere helpy and ocrltical suggestions as liewbors of %ﬂvisory
Commitica.

r

The guthor wishes to oxpress his thanks to Gri,lagastin,
Agsigtant Profesaor, College of Hortleulture for providing
necessary facilities in the biocchemistry laboratory for the
contuct of the present stuldy an? to Sri V. 2.8.Unnithan, Hssoc-
late Profescor, College of Horticulture for his help in deing
statistical analvsis. '

The author is also @ﬁt?r\ﬁé? grateful to Dr,7,8 . Venki-~
tezan, Frofesser of NMematology, Dr.dism Thoras and Dr.dbeila,

aggisgtant Frofessors of Dntomology, College of H@rtieultura
1p and assistance,

krowladge with thanks the Directer of Agriculture

Foie ]
Tar
for selecting me to undergo ¥.S8c.{ig} dogres coures.




I cl
T NUTE R
A - N owel e

W

ARG

=

[
P

(41

43
n



[£3)

=8

[t}

LI G TS

Title £298 o,
Jove proportics of earbofuran 4
Traztment Jdetalls of the exrerimont 1€
Standard ealitration corve for s
carbofuran by colorimetric rothed
fercentage recovery of oarhoiuran ' 30
from the fertified swmple
Lower level of detectability of ‘ 31
carkbofuranp
affect of cartofuran on the field 33
povulation of epilachny tootle
Lifect of carofuran granules on the 24
field porulations of epilachna beetle
Hercsepilachna 28 runctata Yab,
cccurring in bhittersourd crem
Fercentrge reducticn in the populations 26
of =pilachne beetles (uenasep’lachna 25
punctats Fab,) infesting bittercourd
Coﬁﬁequent cn treatrent ;tb.calbofhrnn
at graded doses
Effcet of cartofuran on the field an -
populaticons of red pumpkin beetle
Baphidoralra fovelcollis lucus.
Effect of carkofuran granules on the 41
porulations of red punplin bteetle
Earhidopalna foveicollis Lucus.
infesting bittergourd crop
?ercantwre reduction in the populations Q2
of red pumpkin Leectle (kaphl idopaipa
fovelecllag laucus.) infesting bittere
gourd conseguent on treatrent with
carkofuran 3t graded doses
Lffect of caronfuran granulcs on the 46

ropulations of melon fruzi fly - Dacus
cucurikitae Cog. Infecting bittorgours
fruit



Zable bo,
12
12
13
14

15

16

17

Title

Yersistent toxicity of carbofuran
to the epilachna beestle Henooopilachna

28 punctata Fab,

Residues of carbofuran {(pps) in

bittergourd fruit

Effect of washing on the rﬁﬁuctien
of carbefuran residues in bittergourd

Bffect of cooking on the re@ﬁftivn

. of czrbnfur‘n residues in bit teraourd

Cifect of dehyﬁrﬂtion on reduction cof
residues of carkofuran in bittergourd
fruie ' .

Sffect of carbmfuran on the vield of
bittergourd fruit

Econawics in carbofuran auplic%tzcn
in bittevrgourd crep

87

G0

66



T g, PP S L.
L AUUYE SOy it le
e

i srandard calivestion curve for carbtofuran
Ly colorvimatric ~othod '

[

fenidues of cartofuran {ppr) in Littercourd
fruit -

oS



LIST OF FIGURES.

Figure Ncg Titie
1 Standard calibration curve for carbofuran

by colorimetric method

2 fesidues of cartofuran {(ppr) in bittergourd
£rvit



_gm‘zo/ uction




INTRCDUCTION

Bittergourd {(Momordica charantia L,) is a native
of Indo-Burma and it is one of the most important
cucurbitaceous vegetablesgrown througﬁ%ut India. The
dmportance of this vegetable has been recognised due to
ics high‘nutritive value and valuable medicinal proper-
ties. Though the fruit$ are bitter, they are wholescme
and are much relished as a vegetable, Bittergourd fruit
is used widely in the preparations of pickles, curries
and fries. In Kerala, bittergourd ranks f£irst among the
cucurbitaceouz vegetables in terms of popularity and is
cultivated commercially under both rainfed and irrigated

situations.

The bittergourd crop is subject to infestation by
numerous nests tight from germination ué&o harvesting
stage, Among the pest complex infesting the crop, the
melon fruit fly Dacus cucurbitae Coq. is the most serious
one causing substantial losses to the fruit. The fruit
Ifliee bore into the gruit and cause logses ranging from
80 to 72 per cent (Lal and Sipha, 1959; Narayanan and
Batra, 1960 and Kushwaha et al., 1973)., The epilachna
beetles Henosepilachna 28 punctata Fab, eccur througﬁ@ut

the growth stages skeletonising the leaves and causing



great detbilitation to the crop. The red pumpkin

beetles (Rarhidopalpa foveiccllis Lucus.) attacking the

crop mainly at the seedling stage (Hussain and Shah,
1926) s8lsc cause damage to the leaves during the later
pericd of the crop growth. The crop is also infested

by the aphids (Aphis gossypii Glover (Ayyar, 1940).

FProtection of crop from pests right,ffhm the seedling
stage to harvest 1s of great importance in the successful

cultivation of this crop.

Various insecticides have been rerorted to cohtrol
the pests 1pfesting the bittergourd cfop. Spraying with
carbaryl against pumpkin beetles vas found to be quite
effective b§ several workers (Kavadia et al.,, 1974:

Singh and Misra, 1977; Bufani and Verma, 1977a; Noor and
Pareek, 1§79; Krishnaiah et al., 1979 and Fareek and
Kavadia, 19%8). For the control of frult fly; endrin
(54nha and Lall, 1975), parathion (Pali, 19863), malathion
(Kann gs,a;;, 197¢), carbaryl (Kavadia et al., 1974, 1977;
Mote, 1975; Fareek and Kavadia, 1988) and fenitrothion

(Yadav and Kathpal, 1983) have een recormended,



Theaapplioation og carbofuran granules right
from sowing ti1l]l harvest to afford@ protection from
the vaFious ﬁeatu infestina bitterqourd,has-somehcw'
beccre a very popular practice with‘the farrers of
Kerala wiépout giving due care for controlling the
hazards from its terminal residues in fruit, Practi-~
cally no ﬁbrk has been reporied on the residue dynamics
of carbofﬁran in bittergourd crop, following scil
application of carbofuran at graded doses. Unless
carbofuran is applied at optimum do.es at the proper
stages of the growth, to ensure reduction of th.
terninal residues well below the toleq?nce 1im1t,
there wi]l be conaiderable toxic hanards to the
.ccnsuwers. In view of the possible haznrds involved
'in the wide' “spread practice of applying carbofuran—
without caring for tha residyes, the preseont investi-

gaticn was carrled out with the following dbjective.;

'1) to evaluate the bicefficacy of carbofuran againat
the major pests infesting bittergourd,

ii) to study the psrsistonce and residues of carbofuran
in biiterqourd.

114) +o asgess the effects of culinary processes on
the residues of carbofuran in fruit and

ivﬁ to study the econcmics of insecticice application.
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2. REVIEW OF LITERATURE

Carbofuran is a systemic insecticide cum nematicide

effoctive against aucking and soil inhabiting peste. Eome

properties of earbofuran gre given in Table 1.

Table 1. Scme properties of Carbofuran

Common naine
Trade nane
Formulation

Chemrical name

Structural formula

Empirical forrmula
L?SO Rormal
LBBD Cral

Tolerance limit

Carbofurar

Furad&n

3¢

2,3-« adihydro - 2,2 = dimethyl

= 7 « benzofuranyl methyl

carbamate

Cyp Hyg NOy
10200
14,1

0.2 ppm for vegetables

The important information pertaining to the

investigations carried out is reviewed under the following

heads.



2.1, Biclogical efficiency of carbofuran on vegetable
Crors.:
2.2, Dissipation of insecticide residues on crops.

2.3. Decontamination 6f crop products.

2.1, EBloefficucy of carbofuran on vegetable crops

¥o work has been reported on the biocefficiency of
carbofuran against pests of bittergourd. Therefore,
cther vegetable crops were also included for the review

of literature.

2 01-01 * nggurb; ts

Sinha and Chakrabarti (19€3) repcrted that scil
application of carbofuran 3 & at 0.5 kg ai/ﬁa proved tb
be very effective in eontrclling the red pumpkin beetle
" in the cucurﬁitacecua crops like ﬁuskmeion, var. Fusa
Sharbathi, Pusa Mudhuras and the bottle gourd var. Puga
Suﬁmer prelific long. Besides soil application, seed
treatment with carbofuran wettable or flowable at 3 to
4 per cent ai on a vw/w basis was also equilly effective

in controlling red pumpkin beetle.



Wen and Les {1983) found that carbofuran 3%

qranulef.was effective against Avhis gggsypii Glover,

and Thrips flavus Schrank. in water relon.

Singh et al. (1924) indicated that a single soil
application of carbofuran granules at 200-500 g ai/ha
- 3% the time of germination wss as effective as 4 té 5
sprays of carbaryl it 2850 g ai/ha ggainst the red
pumpkin beetle Raphidopalpa foveicollis lLucas, on melon,

He has further stated that higher dosage of carbofuran
granules resulfed in better plant growth and yleld.
Additional advantages of carbofuran treaimants were
reduced cost, ease of application, &afety te pellinators
aﬁd longer protection against the pest under asverse |

weather conditions..

2.1.2. Brinjal_(Solgnum relongena L)

Hath and Chakraborty (1978) reperted that carbo-
furan at the rate of € kg ai/ha has effécﬁively reduced
the shoot and fruit borer incidence at all stages of -
briﬁjal c;oﬁ. At this éaaagq an yield of 49.2 ton/ha
_was obtained which was about 73 per cent more than the
untreated control. Carbofuran at 3‘kg éi/ha 4id control

‘the shoot borer but its effects lasted only up to 30



ARYS. Phorata'and'diaulfotan 344 not reduce the borer
ropulation even when they wore used at the rate of

6 kq ai/h,&o

hecording to Deka and Sabaria (1921) carbefuran
was effective against the fruit borer infesting brinjal

<fruit;but'not the shoot.

Yazdoni gt al. (1981) observed that split
application of carbofuran to the soll at 0.% kg 2i/ha
at the time of transplanting and again 40 days eftér
trangplanting of brinjal was more effective aqaiﬁst‘th@
brinjal(ahaot and fruit b@rér Leauginodes corkonalls Guen.
" than when applied at transpl&nting only énd followedzby
spraés containing carbaryl, endosulfan, fenitrothion or
malathion applied at 0.25 kg ai/ha 40, 60 and 80 days

after transplanting.

2.1.3, Okra (Abglmaaehﬁs gggulehtuu Meench.)

Egwuatu (1982) reported that carbofuran applied
in the seeding hole at the rate of 1.5 kg ai/ha reduced
the nunber of leafl eating flea beetle Podagrica spp. on
okra, but this tr@éﬁmenﬁ was initially phytotoxic to
young plants,., The yileld was'found tc be the highsat in

carbofuran-treated plots,



Seed treatmant with a flpwable paste formulation
of carbofuran (Furadan 40F) at 5% before sowing éontra-
11ed‘thp population of Amrasca devastans Distant. on
okra for three weeks and the seed traétment with the
soluble powder formulation of carbofuran (Puradan 50 8%)
at 5% gave protection against the jassi@s for.four wveeks

during the vegetative pericd (Mohan et al,, 1923).

Srinivasan and ¥Krishnakumar (1983) indicated that
carbofuran or disulfoton granules at the rate of 1 kg ai/ha
at the time of sawihg‘af ckxé sesds followed by an appli-
cation of 0.,1% carbaryl 40, 50 and 65 days after germinatidn
during the rainy and late - summer apason and 0,038 par
cent phoaalona auring the winter aaasen cffectivaly |
controlled the fruit borer ‘Earias vittella Fabricus/ and
qave tha maximun crop yield and net income._ But, the

)
application of granulag insecticide such as earbofuran
~ ' ' . . . ! ‘
ard disulfotor without additional contrel of fruit borer
did not increase the marketable value of the cro§ over

the cost of control.

2,1.4. Chilli (Capsicum anpuum L.)

Rajukkannu et sl. (1978) found that carbofuran and
z2ldicard applied at the rate of 1.5 kg ai/ha as a band



at the tire of frueit set, effectively controlled sap
foeding veste like thrips, miteg, achids eto, in the

chilll ercp fvar. ¥-i),.

2elab. CGndens (A)1ium capa i)

According to Kisha (19?5}, a single applicatvion

of cartofuran granules at tho rate of 0.025 s ﬂi/plaﬁtaxﬁb
fourd to ke nost effective irn codtrelling thrive Thrivs
tahaci &in&, irifesting the late  transplanted oniens

throughout the pericd of infestation,

Megal gt al. (1922) indicaved that carkeofuran 3 6

H

at 0,75 kg ai/ha, effectively controlled t¢he onion

3 gl

thriﬁs T. xabagd Lind., when applied 15, 4% and 7% days
afteyr transplamting. It was also faﬁnﬂ that carboefuran
3t 8.75% x@ aifhé-w%s as effective ag phorate 1,% kg ai/s
ha, Hhen esrbofuran vas apolied at 0,785 Ly ai/ha, the
iﬁ:rgase in vield, over contrel was ckesorved? to Le

45.&? g/ha,



Sinha et al. (1984) reported that carbofuran
granules & 1 kg ai/ha was mont effective in controlling
T, tabaci infesting onions. Carbofuran thus applied

persisted in plants ué&o 23 days after application,

2.1.6, Pea (Pisum sativum L,.)

Sharma et al. (1991} obtained very effective

control of the pea shoot fly Melanagromyza phaseoli Cog,
in pea vhen ecarbofuran 3% granules were placed at seeding

at the rate of 1 kg ai/hé}

" Seed treatment with 4% granules of carbofuran at
0.5 kg ai/ha was found tc be effective in reducing the

leaf miner FPhytomyza borticels Gouycan attacking pea for

uéﬁo 14 weeks {(Vyas ard Saxena, 1922),

2.1.7. Fotato (Solanum tuberosum L.)

Zehnder (198€) reported that carbofuran 4% 4 oxanyl
2L each at 0,5% kg ai/ha was very effective in conirolling
all life stages of the Colorado rotatce bestle, loptinctarss

decemlineata (Say.).

A granular formulation comtaining 5% carbofuran
incorporated intc the soil before planting at 40, 60, Q0

and 200 kg/ha ‘and a second application of 40 and 60 kg/ha



given on 4C days after nlanting and the plots which
recelived 40 kg and 60 kq/ha pfofeéted the rotato crop
from Kyzus persicae (Sulz.) and Microsivhum euphorbise
(Thoh.) ué&o Si days, The best result Qﬁﬁvcbtained from
the single application of 100 kg/ha at the fime of plant-
ing (Rocha et al., 1§82).

Awate and Fokharkar (1577) observed that carbofuran
granules at the rate of 1.87 kg ai/ha applied to the soil

at planting was very sffective in controlling aphids,

jassids, thrips and mites througﬂéut the season.

Habsebullah and Balasubramanian (19P1) reported
that cartofuran 3 G, when applied at the rate of 1 kg éi/ha
in the cowpea varlety C-152 at the time of sowing resulted
in terminal residue of 0,2 ppm.at harvest, 90 days after

rplication. Tha presence of 0,2 ppm as the terminal
residue proved to be toxic since the Eiﬁ tolerance for

allied crops (tomato, beans) is 0,2 ppm.

Krishnamoorthy et al, (1978) found that there was
0.33 pom of carbofuran residues in okra fruit at SO déys
after soil application of carbofuran at the rate of

1.0 kq ai/ha.



).'a

carda et al. (19807 reported that agplication of
carbofuran 3 O U 1.8 vgai/m rew at the time of sowing of
mustard resulted in 2,04, 3,34, 1.60 a3nd C.8¢ opm of
residues 15, 30, 45 ond 64 ﬂ?y mnﬁacﬁiva ¥ ,after sowing.

But the residues came below éeﬁectable lindt on 75¢nh dav.

Aeccrding to Goble et a3l. {1972) no detectable
residues of carkofuran were obiz §r@d/z“~n the granules
ware applied on cabbage and caunlifleower corop, btut on

radish the residue execeeded §.1 ppm at harvest,

;J

valberer and Vogel (1978} reportsd st when
carbofuran graﬁules &1 g ai/mg wae apnlied to nushrocrs,
the resiﬁues were found to be 0.13, 0.28 and €.13 ppm
atter 15, 30 and 48 dzys Tes ctively}af arnplication.

Hithyantha et al. {19772 obzerved that when
cagpofuran was applied to brinjal cron O 5.26, C.70 and
2261 ko al/acre the rosiducs in frult ronced from 0.088

o C171 pom on 7T¢h day which was decreased to C.027 ppm

aftar 75 days.
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« R;jukkannu,gg al, 11978) indicated fhat carbofuran
applied at 1.2%5 kg ai/ha in scil as band at the tirme of
fruit se§}when the pest incidence was high in chilli var,
Kel, the accumulation of the insecticide was so high thaf
thg green chillies harvested uégo 45 days of application
exceeded the tolerance limit of C.2 ppm.  The residue
levels on 15th, 30th and 45th day were 2.8, (.65 and
0.28 ppm,respectively. However, the residues dissipated

to'very low levels or nonsdetectabla level after 60 days,

Rajukkannu and Sree Ramulu (1983) cbserved that.
when bhindi aéeds were treated with ecarbofuran by coating
at 12% w/w, or when seeds were soaked in 3% carbofuran
50 SP or when carbofuran 3 G was applied at 1,5 kg ai/ha
at the time of sowing, there was accumulation of the
toxicant in the fruit uﬁ@o Ssldaya of épplicmtaon. B“Yb
the residue levels were generally low and @id not exceed
C.105, 0,087 and 0.085 ppm in respective treatments.
Further, it was observed that the residues in the fruit

diasipated to HD leval.affar 60 or 65 days.

2,3. Decontamination of crop products

Kalberer and Vogel (1978) reported that there was

considerable amount of reduction in the residue by washing



b
(R

mushrooms treated with carbofuran 1 g ai/mz. He reported
that by washing mushrooms in water on 15th and 30th days;
the residues dissipated from 0,12 pre to 0,08 EEm and

-5.28 DL tQVG.GQ prw, the extent ©of reducticn being G155

and 5?.85$,respectively.

2.3.2. Cocking

Rajukkannu and Sree Rapulu (1903) observed that
when carbefuran was applied at the rate of 1 and 1.5 kg
ai/ha at the time of sowing o£ okrz2 seads in furrows
resulted in 0,105, 0.087 and 0.085 ppm of rmsiéuas whiich
was dissipated from €4,% ¢to 100 yerlcent by éécking the

fruit,

Mithyantha et al. (1977a) found that bolling the
brinjal Froit in sslt water removed large pertions of

residues of carbofurane

2.4, Yield

Singh et al. (1985) reported that granular appli-
cation of carbofuran € 1,8 kg ai/ha at sowing tire effect-

ively contrelled the shoot £ly {(Athericona spp.) Ffor 42

days and the percentage of increase in yield was £8,.5.

nguétu (1562) observed highest yield in okra uhen

- carkofuran was aprlied at 1.5 kg ai/ha in the seeding hole.
Carbofuran granules & O;Czs‘g“ai/plant in onlons against.
thrips T. tabaci Lind. resvlted in higher vields (Xisha,
1578) . ‘



Serd treatment with %% cartofuran on seed weight

bagis effectively controlled Earias vafella Fab, on okra,

The numkber of leaves per plant and the yield were great-

est in plots treated with carbofuran (Marke zand

- Buryawanshi, 1987),
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3. PATERIALS AND METHODS

3.1, Pleld experiment

The field.exgeﬁéggnt w2s undertaken at the
Instructional Farm of Horticultural Collece, Vellanikkara,
Ke~cado | ~ |
Trichurﬁkfrom,ectober {0 December, 1987 with the wvariety
Priya of bittergourd., The experiment was lald out in
Randomised block design with three replications of plot
size 16 m2 and spacing of 2 % 2 mzbetwaen pits., The

treatrent details are given in Table 2,

Tatile 2, Treatment detalls of the experiment

" A A DS G S e B Ny a Tk e Gy S D W) S Sl T AR W A (5 e T v P UG e 0 iy T QU o Y e O GRS ChS RN I S e W A T AV BT 0T I A Wt 8

Treatrment Dosage Tire of application

- W e W G S T W R G T SO A SR Sl GO YO i v W KW GES e OO U Ao i S0y MR WD e T G5 Se2 BT SR CES M Aty AR GO CHD B GRS UV U T VR 2053 Or € EIH ST A

T, Carbofuran 0.7% kg al/ha Sowing

T, Carkofuran 1.5 kg ai/ha Sowlng

T, Carbofuran 0.75 kg ai/ha Vindng

T, Carkofuran 1.5 kg ai/ha Vining

TS Carbofuran 0.7% kg ai/ha Flowering

Tg Carbofuran 1.5 kg ad/ha Flowering

T7 Carkbefuran 0.75 kg ai/ha. Sowing, Vining and
L agair at Flowering

Tﬂ Carbcfuran' 1.5 kg ai/ha Sowing, Vining and

again at Flowering
o Absolute Control

AR D s o e 451 (207 i W B s T A e A e S I B R ST S R TR U 0 I (5 T A U W i D S T NS S e B o A B e 2 B e € Mo T R e B S ol



Carbofuran was applied in the form of Furadan 3 G
obtained from ¥/s.Rallis India Ltd. Carkofuran granules
were applied along with the basal dose of fertilisers and
aleng with urea in top drasaings in the reapactive trent-
ments, In the treatments Tl' 20 ?ﬁ and T carbofuran was
applied.at 6.75 kﬁ ai/ha and 1.5 kg ai/ha respectively,
_around the seed at the time of sowing.  In the treatments

3. Tﬁ and Ts the twu des&gel 9& carbofuran granuleu
were qiven on the 30th day of uawingﬂgt the wvining stage
éf'the plants. . In the'trmatmentsn ge Tge Ty and Tg
cafbgfuran granules wvere applied at Q. 75 ke ai/ha and
1.5 kg ai/ha after 45 days of scwing at the blaoming
stage of -the plants. The treatmmnt Ty served as absolute

eontrol without any insacticide application.

Farm yard manure at the rate of 20 tonhes per
hectare was applied in the field. while taking the pits.
Fcur pits were taxen in sach plot with five seeds sawn per
Ppit. ©on garminaticn)only twe healthy seeﬁlings.wﬁr@
'fetaihed. Pertiiisers,were applied as per Ferala ﬁgricul-
tural Gni&érmity packagelof practice recommendations (1986)
at the rate of 70 -~ 25 -~ 25 kg R, P205 and 20 Per hectare
as urea, super vhosphate and muriate of potash, Out of

Sege s

these, half of nitrogen and ful%(phcaphorua and potash

‘wefa,applied bgsélly at the tirme of sowing., The remaining



quéntity of nitrdégen was given in three equal split

doses at intervals of 18 days up to dblooming,

Harvesting cf frults

Harvesting vwas done thrice at intervals cof 10

days on attainment of maturity.

3.2, Bio-efficiency of carbafuran against the major

pestg of bitterggﬁrd

With 2 view to assas;jlhe level of protaction
given to the crop from pests by insecticidal trentments,
persistence of residual toxicity of carbofuran to major
pests of bittergour§)both in fleld and labarmtorg,wae

invectigated.

3.2.1, Fleld stuviies

Field studies were carried ocut atdiffarent intorvals
¢f treatment to study the efficiancy cf carkafuran agsinst

the epilachna beetle Henosepilachna 20 punctata Fab. the

red pumpkin beetle Raphideopalpa foveicollis Lucus, and

the fruit fly Dacus cucurbitae Cog.

AL




3.2.1.a. The Epilachpa beatle (. 28 punctata Fab,)

Three:plants were selected at random from each
rer:lication of the éreatments including céntrol and the
cpilaéhna grubs Were c6unted from the whole p;ant. The
study was carried out at 10 days’ interval to assess the

parsistence oflearbofuran.

3.2.1.b, The Red pumpkin reetle (R. foveicollis Iucus.)

The persistence of carbofuran was azsassed by
caﬁntiug the adult beetles from three randemly‘gelgcteé
vines from each rgpligation'cf the treatment including

.control at 10 days interval,

3.201.¢c '}-’hg Fzgit flz (2. ggeugb;tag cCQo)

The number and welght of infested fruits were

recorded at the time of harvesting from each trsatment,

3.2.2. Laboratory studies

A laboratory study was carried out to Investigste
the persistence of residual toxicity of carbofuran %o the

epilachna beetle.



]
)

Third instar grﬁbs of the epilachna beetle were
CQilected trom the stock culture and nre-conditiconed
“for five hourz. Carbofuran-~treated laavez of bitter-
gourd along with peticle were collected frewm the fleld
'and brought to thellaboratory. They were put In peotri
dishes of 15 om diameter with the peticle ends wrapped
with mciagrgéttcn. The treatment wag repliicited ﬁhriee
and ten epllachna grgbs were released in sach petril
dishi. X control was kept by using leaves from untreated
plants. Fortality data wéie taken after 72 hours of
axposure, Moribund insects were 318t counted as dead,
The experiment was carried cut at Jdifferent intcervals.

of treatmente

3,3. Estimation of cirbofuran resgidues 4w bittergourd

Reéiémes of carbofuran were estiwated by the
colorinetrie mothed develored by Gupta aré Dewan (1971).
The mothod was based on the coupling of diazdnium salt
{Penitro bensene diszonium tetra fluoro borate) with the
preducts of alkaline hydrolysis 'of carbefuran. The pink

celour formed waz meamured at S00 3/4.



3.3.1. Preparation ¢f calibration graph

‘Technical grade material of carbofuran weighing
100 mg was transféfred to a 100 m! volumetric flask and
diluted with acetone (Solution A, 1 ml-lOOO}M q), Prom
the solution A, 4 ml was transferred tc a 1060 ml volue
metric flask and diluted to the mark with acetone |
(Solution B, 1 ml-40  @). Similarly 10 ml of solution
A wag transferred to 100 ml volumetric flask and diluted
to the mark with acetone (Solution C, 1 m1-100M q),
From the solutionr B, 0.0, 0,25, 0.5, 1.0, 1.5, 2.0, 2.5
and 3 ml represanfing 0, 10, 20, 40, &0, 80, 100, 120/49)
and 1.6 ml from solution C (representing 1604 ¢} were
takcn in separate glass stoppered test tubes by ueing
micro burette. The volume in each test tube was then
made to 3 ml by adding distilled acetone. Then 7 m) of
freshly preparéa ceagulating solution (one gram amzonium
chloride mixed with 400 ml ¢lass-distilled water and zAml
orthophosphoric acid) was added to sach tube ard was
shaken well and allowed to stand for 10 minutes with
occasicnal shaking. Five ml of the aliquot from -each of
these sclutions (reprgsenting o, & 10, 20, 30, 40, SD;
60 and Bojq g} Werd.pipettsd into at§p§ered test tubes
and they were placed in an ice bath (balow 4°C). Two ml

of alccholic ¥CH was added to the sclution and mixed well.



After 5 minutes, 1 m) of cold chromogenic reagent
(prepaied by saturating a cocld mixture of 25 ml ethanocl
and 2 wml glacial acetic acid with about 285 mg para nitro-
bengene diazonium tetrafluoroborate which was filtere¢
through Whatman MNo.l filter paper and kept cool) was
added énd was shaken immediately. The mixéure was
allowed to stand for two minutes and the abscrbance was
determined in 8 Spectronic-20 spectrophotometer at 550 mﬁQ.
{wave length cbserved to give maximum absorbance) against
a blank prepared by starting with 3 ml of acetone.

3.3.2. Residue estimation from sample eﬁt;agg

3.3.2.1, SQMEling

S
Un harvesting, bittergcurd fruigkwereAcollecteﬂk
from all reprlications and pooled traatmengjwiée. A

raprmsentatiﬁe gample was analysed for residues.

3.3.2.2. Extraction

Thirty grams of the fruit :aﬁpleﬁﬁ;; transferred
to a waring blender and 90 ml of acetone and 30 g of
anhydrous sodium sulphate were added. It was blended
for two minutes and filtered with suction through a

Buchner funnel. The residues froﬁ thie filtér vere



returnad to the blender and repeated the extraction with
60 ml of acetone again for 2 minutes. After filtration,
the third and the final extracticns with 60 ml of acetone
were carried out for two mindtea. The corbined extract
was transferred to a Kuderna flask and two drops of pro-
pylene glycol were added which acts as a fixer.:  The .
contents were concantrated to about 10 ml. The concuht—
rated extract was diluted with abcut 200 ml of distillea
water Snd'wai‘ﬁransforrcd.ta a 500 ml separating fﬁhnﬁl.
Abcut 4% ml of diéhlorbmethane was added and shaken foi
two minutes, .A piqch_af modium chloride was added to |
check the formation of emulsion. The lower Yayer of the‘
methylene chloride‘ﬁa- -epardted by passing it through

a funnel containing scdium sulrhate cver cotton in a

100 ml cylinder. Two more separations were performed by
using 25 ml ©f methylene chloride each time, the shakihg
time again in each case was two minutes. The three '
extracts were cellecteq 1n.methyiene chloride in the same

cylinder. The volume was made to 100 ml,

3.3,2.3. Cleap-up

From the extract 28 ml of aligquot was taken and

shaken with activated charcoal in a test tube and.filtefed.



3.3.2.4. Estimation

Fiftean ml of the cleaned filtrate was taken in a
test tube ané evaporated the-solvent on 3 manifold-dry |
air evaporator to alrost Arvness, The sides of the test
tube were rinsed with 3 ml of acetone from a pipette =nd
swirled to dissclve tﬁe residues.. Sever ml of the
coagulating solution was added and ihaken well ard a)lowed
to . stand for 10 minutes with occasional shéking. It
was filtered throuch Whatman Fo.42 filter paper with

suCtiqn.

Five ml of the filtrate obtained atove wis pipetted
into a stoppered test tube and placed the tube in an ice
bath (below 4°C), Further procedure wzs the same as

descrited for making the calibration gLaph

The residues were calculated from the specific
regression equatimﬁ. The abserbance obtained after
converting to coptical danaity was referred te the stanéard
curve and the total amount of insecticide (lLig) was found
out. Ait was'éoné by calqplating the value of *'X°' by |
putting the value of 'Y’ in the regression equation, |
Residues in ppm-wefa calculéted by working ouf :ha }1g
of insécticidé rer gram of plant material by applying the

following forrulas.



Amount of insecticide
calculated from the x
regression equatiocn
Voluse of extract
taken for qnalyaia

Total volurme
of extract

Weight of
sample in gram

Residue in pm =
%

3.4. Decontamimation of insecticide treated fruit ssmples

Different home prccessing methods were carried cut

to study their effect con the reduction of rezidues,

3.4.1. Water Washing

The fruit sample was slicsd intc small pigces'ana-
taken in a tray containing tap water, The material) was
gently rubbed by hands for about one minute and the water
was dacanted‘. Washing was repeated twice and the s&mﬁle

was thanianalysed for residues,

3.4.2. Cooking

Sample of chopred bittergourd fruit was washed in
tap water_and roiled for five mihuteu. The water was
. \
decanted and the fruit sarple was allowed to cool arnd

residue analysis was carried out,

The sliced and water washed fruit sample was
dehydrated in the sun at temperatures ranging from 27 to
35*C for eight hours. The fruit sample wns analysed for

residues of carbofuran,



3.5, Yield

The yield of Quﬁlity fruit rer plant in terms of

nurber and weight was taken at each harvest,

3.6.'Igtgggggtatiag of data

Theoretically reaidues thul& decrszse logarith-
mically, since the~am0unt.loat per unit time should be
‘proportional to the total amcunt present at any. time,
provided all are equally expossd to wegathering, metabo-
11%%; or degradation reactions (ﬁaskins. 1961} .. .hccpr~
éingly, he showed that when log of residues (prm) was
plotted against the.déya eIQpSedf it gave a straight
line that followed general statistical equation ¥ = a+bx,
whe:? Y s thciloq of residues (prm) ‘a’ is the expected
‘ initial'depobit, 'b* is the slope of tﬁc regression line
and 'x' is the time in days.

The experimental data (log-residues vs davs) were,
therefcre, subbjected to simple r@qréssion analysis and

the regression egquation was calculated,

3,7; Calculation of lower level of detectability or
sensitivity - '

Sensitivity refers to the lowest amoukt of insecti~

. cide (in ppm) which would be determined by the method
c S

enployed with high degree of certaigﬁyg.



The procedure given above in the preparation of
calibraticon graph was fcllowéd to find ocut the lower level
of detectability,

3.8. Recovery experiment

Thirty g of bittergourd fruit sample was taken in a
beaker and fortification was done with S, 10 and 15 ppm
of carbofuran, These fortified samples were analyséd for
carbofuran residues., From the pom of carbofuran residues

ohtained. percentage recovered has hbsen worred. out,

3.8, Calculat of FT indie

The persistent toxicity of carbofuran to . 28
punctata Fab, was caiculated in terms of ¥ indices -
following the methods of Pradhan (1967), where P ia the
period ugto which the toxicity persisted ard T 1& the

average toxiclty.

the sum of percentzge mortality

Average toxicity (T iy
erage toxicity (T) = ‘nurber of cbservations

The various labeoratory experimesnts were carried

~elalZve
out at ambient temperature and humidity conditions as
: : ; e

indlcated in Appendix I.



Keslts & Dliscussion

——————



4, RESULTES ARD DISCUSBICN

The results of the present investigations are

presented as follows:

4.1. Stagdafdigatiqg of_colorimetric method
4.1.1, Preparation of standard curve for carbofuran

The regresgion equation was worked out and

preesented in Table 3 and grarhically depicted in Fig.l,

4.1.2. R VQ 3 Qx 2 5K nﬁ!’lt

Recovery tests with fortified samples of bitter-
gourd. fruit were carried out to examine the efficiency

of the methcd. The reccvery data ie presented in Table 4.

‘The sensitivity of the method with respect to
carbofuran is given in Table S. It was found that

sensitivity values ranged €from 0.15 to 6.2 rrm,



Table 3, Standard calibratien curve for carbofuran
by colorimetric method

ppm of carbofuran Optical dersity igﬁ;ﬁi;ﬁ““

A 0.0

5 0.0855

10 0105
20 0.210

30 0.320 Y = 0,011x « 0,011
20 0.425

50 0,530
60 0.645
g0 . 0,870

@9
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Table 4, FPercentage recovery of carbofuran from the .

fortified samples

o 0 WD R e Wb AN G A B e B W B0 VR0 S O TS RN P

Carkofuran Quantity Recovery Average
added (pypm) tm?ave§ed percentige recovery
' ey

5 4,33  B6.66

i $£:.20 B2, 36
30 21.68 72,28

34



Table &, Lover level of dotwctability of carrofuran

Cﬁrbofuran wOptical ' —Eanga of lower
addead {(ppm) ' Density level of sensi-
: : tivity (ppm)

S S -

0,05 100
0.10 100

0415 99

0.20 99 0.15 to 0,20
CelS 99 |
0.10 100

0.18 99

Ll Lt Lo L Ll 0 S W o



4.2. Bicefficiency of carbofuran on the field ropulaticn
of the key pests of bittergourd

4.2.1, Effect of carbofuran on the field population of
Hencsepilachna 28 punctata Fab. on bittergourd

It is seen from Table 6 that the trsatments which
received carbofuran 0-0.75vkg ai/ha and 1.5 kg ai/ha at
the time of sowing, vining and combinations cf sowing,
vining and flowering were completely free of epilachna

attack after 20 days of sowing (Table 6),.

After 30 days of sowing, it iz observed that the
vines that received carbocfuran @ 1.5 kg ai/ha at all the
three stages of sowing, vining and flowering (Tg) had
the lowest epilachna population (Table 7), followed by
Tz, vherein carbofuran € 1.5 kg ai/ha applied bnly at
the time of sowing., The treatmints‘wi, T?' Tz ard TE
were found to be on par. No significant difference was

obeerved among the treatments Ts, T_, Ts and TG.

The epilachra beetles were not precentAat 40 days
after sowing in plants treated with 1,5 kg ai/ha of
ca¥bo£uran at vining stage of the crop (Tﬁble 7). The
plants that received carbofuran & i.s kg ai/ha and 0,75
. kg ai/ha at all the three stages of sowing, vining and



Table 6,

Treatmnents Stage of

T e D Gy U G WY

T

c;& "‘3 w’-'.! Mﬁ o

ml'!

_;3

Effect of carbofuran on the field populations

of epilachna beetle
- _chae Population
application kg si/ha mean/plant at
' 20 days after
: sowing

Sowing 0.75 0,00
80"1“9 1,50 0.00
Vining 0.75 0.00
Vining 1,50 0.00
Flowering 0,75 2466
Flowering 1,50 2.33
Combination of 0,75 C.00

TI + Ta + T5

Eombination of 1.50 0.00

&a L 2 ?4 + @ﬁ )

c@ntml - 2 066




Table 7.

punctata Fab, occurring in bittergourd crop

W SR A ER S ST TN W T Gat I O A AN G P W

Treat- Stage of -
rents aprlication

D s 0 SE e GO TR E W WD G S DY I B SN G P S

7y Sowing
T, Sowing
Ts Vining
‘T‘ Vining
TS Flcowering
TG Flowering
T? gomiigatiog of
1 3 5
Tq gbmfi;atiog of
2 4 6
Tg Contrel
CE at SX

- Dose
kg ai/ha

Effect of carbofuran granules on the field@ pepulations of epilachna bLeetle Fenoaeg;lachng 28

---‘-m---

Populaticn mean of epilachna bentle/blant

Days after sawing

T 0 G G R W A WS S W TR G T T

.y =

30

50

60

70

- 80

4.6(2,139)
2.6(1.,609)

17.6(4.190)

17.6(4.190)
14,3{3.744)
14.0(3,735)

3.0(1,732)

2.3(1,517)

13.0(3,.598)

18.6(4,316)
14.6(3.826)
2.6(1.626)
0.0(0,707)
29.3(5,371)
30,6(5,531)
2.0(1.41¢)

0.3(0,.548)

30.3(5,506)
0 $960

30.0(5.467) 27.6(5.250)
.0(4,.355)
9.0(3.0)

23.3(4.815)
4.3(2,061)
2.3(1,520)
3.3(1.79¢)
0.6(2,902)
1.6(1,284)

0.0(0.,707)

33.5(5.798)
0.5650

19

5.0(2,215)

4.6(2,157)

2

3.

+3(1,520)
0(1.718)

1.0(1,0)

34.0(5,822) 55

0.4845

30.3(5.50S)
18,6(4.314)
12,3(3,488)
7.3(2,644)
5.3(2,307)
4.6(2.000)

4.0(2.000)
2 (1,414)

(7.407)
0.6568

49.0(6.998)
45.3(6.730)
32.3(5,685)
14.0(3,370)
10.0(3.160)

4.3(2.079)

7.0(2.627)

3.0(1.732)

71.3(8.445)
0.4612

S S W SO0 SR Gy O FI S 2 TS A, iy SO i M S A D W s St SR G W i B PP S o A AN B > o A RO

Figures in parenthesis are valuas obtained on square root transformaticns
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flcwarinq vere found to control epilachna kestles very
effectively with 99 and 93.3 per cent reducticn over
control {Table 7a). But all other treatments were found

to be signifiecantly superior to control (Table 7).

After 50 days of sowing, carbofuran & 1.5 kg ai/ha
applieﬂ at all the three stages of sawing, vining and
.flowering wvas found to contral the epilachna beetle very
efteetively, c;oq@y folloved by the apylicatian of the
sare ﬂose at fiowering stage only (Table 7a). This low
1ncidencn of epilachna beetle ropulaticn in treatrents
&6 and Ty may be due to the application af‘carbcfuran
during the fioweriﬁg»staga: of the c¢rop aftér 45 days of
sowing. Seﬁing‘atagé applicatién of carhafﬁran @ 1.5
kg ai/ha Braught about a reduction of 30.6 per cent over
control. But no significant difference was observed
-betwaen the applioation of 0.75 kg ai/ha at sowing and
control indicating the decrexzsing effect of carbofuran
as the dayaiafter application inbreaseé. The treatments
?8 ané 5 ?7, ﬁi and TS ﬁuri found to be on par, but

signixicant ly superior to control.

Aftexr €0 days of seeding also, maximum reduction
(97%) of epilachna population was noted in vires treated:

with carbofuran € 1.5 kg ai/ha at all the three stages



Takble 7a, Percentage reduction in the populations of epilachna heetles (%gauéagilachga gg
punctata Fab.) infesting b
graded doses

ittergourd consequent on treatment with carbofuran at

Percentage reduction over control

. G e W

o Treatments kg a ;h;-
Days after o - o Combination of B
sowing . —
Sowing _Vining Flowering Ty T
.-l 2 Bevvencd. . Ts . Tg Ty *T3¥Tg Ty 4T+ T
| 0.75 1.5 0.75 1.5 G.75 . 1.5 0.75 m ai/ha 1.5 kg ai/ha
30 64.61 80,00  -35.38 =35.38  -10.0  ~7.69 - 76.92 82430
40 38,61 - 51.81 91.41 100,00 3.3 -0.99 93,39 99.0
50 10.71  30.65 87.20 93.15 90.17 98.21 95.23 100,00
60 18.82 44,11 73.52 £85.29 86.47 93.23 91.17 97.05
70 44,90 66.19 77.63 86.72 90.36 92,72 92,72 96,36
31.27  36.45 5¢.46 80,36 85,97 93,96 90.18 95.79

80




- sowing, vining and flowering followed by flowering
stage application with 2 raduction of 93.23 per cent
over control (Table 7a). The lower dosage of 0,75 kg
al/ha at the above stages Aid not Jdiffer significantly.
but all thq:treatmenté‘were found to be significantly

‘superlor over control.

After 70 days of sowing alse the tréatment TB was
consistently found to be the most eff@ctive one(Tavle 7).
The lower dose of carhofuxan.at 0.7% kg ai/hg applied at
all the three ataﬁ&s of sowing,vvining ard flowering $T7)
- was found to be cn par with lower aﬁd higher doses appli-
caticns at flowering stﬁgc only. The 1awyr dose of 0,75
"kg ai/ha at flowering and hicgher dose of 1.5 kg ai/ha at
vining stage alsc did not Adiffer sicnificanely. Ali the
treatments were fouﬁd to be significantly superior to

control,

'After €0 days of sowing, the treatment TB which was
‘on par with Tg was found to be the most effective one in
reducing the pcpulation of epilachna followed by treatment
_T7 with 95,79, 93.96 ahd 90,18 per cent reductions resﬁect—
ively. The treatment Ts which was on par with T‘ recorded
a reducticn of €85.9 per cent over cmntral.'xﬂo significant

difference was observed between the hicher and lower doses



of carkofuran applied at sowing time in controlling the
epilachna population. But they were found to be signi-

ficantly superior to control.

In geperal, the treitment T, wherein carbofuran
€& 1.5 kg ai/ha applied at all the three stages cof
sowing, vining and flowering was found to be the most
effective cne in controliing the Gpilachna'beatles with
95.79 per cent reduction over control after 80 days'af
sowing. Cagbcfu:an ﬁ-0.75 kg ai/ha applied at the time
of gowing was _ leaée effective in contyrelling the
epilachra beetles giving only 31,27 per cent reducticn
over control after 80 days of sowing. Carbofuran € 0.75
kg‘ai/ha applied at flbwating,time could bring about
85.97 per cent reduction of populaticn after 80 days of

scwing.

It is found thaﬁrcérbofuran applied at 0,75 kg
ai/ha during various stages of crop growth vim; sowing,
iining. flewering and in all these three stages could .
bring about 31,27,(54.69) 85.97 and 90,18 per cent
reduction Qf apilaéhna beetle pépulatien,respaetively)
after 80 days of sowing, With the higher dose of 1.8
kg ni/ha thavﬁer cent reductionsof epilachna beetle |
population recorded were 36.45, 80.36, 93,96 and 95.79
reapectivclyAafter B0 days of scwing during the.shme

stages of application.



dd

4,2.2.=’ffect of carbofuran on the field populations of

red pumpkin beatlg(naggidggglza gveiccllis Lucusg.)
on bitﬁexgourd

- The results of the fi@id study are given in
Tables 8 and 9. Red pumpkin beetle infestation was not
noticed after 20 days oi sowing in. the treoatments whersin
carbofuran was applied at the time of aowiqg.. BuF vhen
earbofuran was applied @ 0.75 ky and 1.5 Rg'ﬁi/haiat_
vining and flowering stages, saé pumpkin beetle infest-
ation was reduced by 13.04 and 6.52'pe£-cent,' Carbofuran
applicmtian & 0,75 kg ai/ha and 1.5 kg ai/h& at the timé
of flovwering brought about 13 04 and 23,91 per cant

reduction of red pumpkin beetles after 20 days of. scwing.

Carbofuran @ 1.5 kg ai/ha spplied at the time of
seeding was found t§'be the most effeétive'traatment with
85.7 rer ceﬁt reductien'in the ropulation «f red pumpkiﬁ
bgeﬁie over control after 30 @ay@ of sowing followed by
treatment T, {Table Sa). No significant diffcrence inm -
fhc ficldF;;;;Iation was obseyved betwesn thg_traétmgqts
T, and TB‘ - The highest. mean population was noted in the
treahvent Te ie. 1.5 kg ai carbofuran per hectarc apgiied

T

.atlthe tire of flowering. But the ﬁreatwenta T.. TS‘ s

apd TB were found to be on par.



Table 8. Effect of carbofuran on the field populaticns of red pumpkin beetle

Raphidopalpa foveicollis Lucus

Treatments Stage of appli-

b B i W R P IR  Guy G

Ache SO o A S

Adu1t cht1erpapu1ation mean/plant

Dosze T
cation kg ai/ha 20 days after sowing
Sowing 0.75 0
Sowing 1.5 0
Vining 0,75 4
Vining 1.5 4,3
Flowering 675 4
Flowering 1.5 3.5
Combination . 0.75 0
Tz -+ ?3 + TS
Conbination 1.5 (¢
T2 + T‘ + Tﬁ
Control - 4.6

0y



Table 9.

Treart-

E¢age of Dose
ments application kg ai/ha
Ty Sowing 0475
_Tﬁ Sowing 1.5
'Ta Vining 0.75
T4 Vining 1.5
‘TS Plowering .75
Ts Flowering 1.5
T7 gomfigatiog of 0.75
1 "3 5
TB ggmgigatiog of 1.5
2 4 6
Ty Control -
CD at 5%

-~

GBS Y S G

. - - e

Poru’ation pean: of red puupkin beatle/plant

Effect of éarbofuran granules on the populations of red punpkin beetle Raghidgga!gg
foveicn]lis Lucus infeuting bittergourd crop

o -

D i S M - . AT g A W S-S

W - ——

Days after sowing

- ats o

30 40 50 &0 ¢ 80

.75(1 321) 2.0(1.414) 3.0(1.718) 6.,0(2.444) 5.6 (2.378) 7 .6(4.768)
0.68(0,911) 1,1{1.079) 2,06(1.414) 4.3(2.079) 4.3 (2.079) 6.3(2,.509)
4.,602.184) 0.0(0.707) 1.3(1.138) 2.3(1.520) 3.6 (1.911) 4.6(2.157)
4.6(2.154) 0.00(0.707) 1.0(1.000) 1.6{1,276) 2.3(1.520) 3.3(1.821)
4.6(2.154) 5.6(2.378) 0.,0(0,707) 1.0(1,000) 1.6 (1.276) 3.6(1.511)
5.6(2.,365) 6.3(2.515) 0.0(0.707) 0.0(G.707) 1.0 (1.000) 3.1(1.778)
1.6(1.276) ©.0(0.707) 0.3(0.805) 0.6(0.902) 1.3 (1.,138) 3.0(1.71%)
;.c(x.ooo) 0.0(0.707) 0.0(0.,707) 0.0(C.707} 0.0 (0.707) 2.6(1.6C9)
£,6(2,378) 6.6{2.580) 7.6(2.768) 9.0(3.00) 15.3 (3.914)16.6(4,081)

0.2928 ' 0.1623 0.2396 0.2673 0.2816 0.3642

he T W B Sux

W e WG A AR W S0 A

Figure* in parentheses are values obtained on sguare

roet transforration
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Takle 9a, TFercentage recducticn in the populations of Red pu#pkin beetle {(Raphidopalpa foveicollisg
Iucus.) infesting bittergourd consequent on treatment with carbofuran at graded doses

g L A Y S (O T L S e - SO wtye A0t Wy OPT D TPV B e G S S A G- e YD M Sy AP SN T I S GBS N SN SRy AT W e G SR B0 TR APY I Sbe ATV IR F S0 T WPT T TR TR TN A Gy SN I W S S D A G A -yl I Ay A MR e Oy e et TG o Y D €30 e A5 A G - W A G
Tercentage reductiocn over controcl

Days after Treatments #g_ai/ha _

sowing Sowing Vining Flovering “gemsigatioglof téea:mgpt: gf
— e ——————— ———— 1..3...8 2 s s
Ty Ty T T4 T Te - T Tg
0.75 1.5 0.75 1,5 . 0,75 1.5 075 1.5
o 68.75 85,71 17.85  17.85 17.85  0.00 71,42 82.14
40 69.69 83,33 100.00 100,00 15,15 4,50 100,00 100,00
50 60.52  73.68 62,89  B6.84 100.00 100.00 $6.05 100.00
60 - 33,33  52.22  74.44  £2.22 €8.86 100.00 93,33 100.00
70 ' 63.39  71.89 76.47  ©4.96 £9.54 93.46 01.50 106.00
80 54.21  62.0¢ 72,28  E£0.,12 78.31 81,32 81,92 | 84.33




After 40 days of scwing, the treatments Tg and T‘
wherein carbofuran @ 0,75 and 1.5 kg ai/ha applied at

the time of vining and treatments ?7 and T, wherein
carbofuran @ 0,75 and 1.5 kg ni/hg applied in all the
three stages of sowing, vining and flowering were fouhd
to be free of red pumpkin beetle, The highest mean
porulation was cbserved in trcatmegt Tﬁ as the insecti-
cide was applied only at the time of flowering after 45

days of sowing.

it i3 seen from Table 9 that red rumpkin beestles
were not present due to thc.ahplication of carbefuran in
treatments TS' TG and T8 after 50 days of sowing and all
the treatrents were found to be significantly superior
to contrel, Vining stage applicaticon of carbofuran €

0.7% kg ai/ha and 1.5 kg ai/ha brought about §2.89 and

43

88,84 per cent reduction of red pumpkin beetle population

over cdntrcl after S50 days of =owing.

After 60 days of scwing red pumpkin beetles weie
nct observed 1ﬁ the treatment where éarbofuran at 1.5 kg
ai/ha was applied at the time of fleowering and during the
stages of léwing, vining and flcwering., This is due to

the application of carbofuran at the time of flowering

after 45 days of sowing. No significant differcnce in the

pest pepulation was observed between the treatrents Te, T
and T,,

6
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Carbofuran at 1.5 kg ai/ha appligd during the
stages of sowing, vining and flowering was found to be
the most effective treatment after 70 days of sowing
followed by the plants which received carbofuran at
1.5 kg ai/ha at the time of flowering. Highest red
pumpkin beetle poprulation was noted in treatmént Tl.
wharein carbofuran at 0,75 kg ai/ha was applied at the

tive of sowing only.

After 80 days of sowing alsc the treatment Tg
recorded the lowest populaticn of red pumpkin beetles
with a reduction of 24,3 per cent over control followed
by treaiment T7 and-T’;/ The highest population was -
recorded in treatment T, wherein carbofuran @ 0.75 kg
ai/ha was applied at seeding. The treatment TB was
found to be significaptly superior to all other treat-

ments.

" In general, the treatment T, wherein carvofuran
€ 1,5 kg ai/ha applied at all the thﬁeé-staQes of sowing,
vining and flowering was found to be the most effective
- treatrent. The treatment T1 wherein carbofuran € 0,75
kg -al/ha applied at the time of sowing only was found to
be the least affective treatment, -Sinha and Chakrabarti .
(1983) reported that carbofuran at 0.5 kg ai/ha was very
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effective in controlling red punpkin bectle Raphidopalpa
fovelcollis Lucus. on muskrelon. &imilarly Gingh et al.
{1984} indicated that a single scil application of ecarbo-
furan granules at 200 to 500 g ai/ha at the tire of
germination was as effective as 4 to 5 sprays of carbaryl
at 250 g ai/ha against Raphidcpaipa foveicollis Lucué,’on

mglonc

The percentage infestation of Dacus cueurbitae Cog.

based on the numbgr and weight of the fruit was worked out

an@ the results are presented in Table 10,

Carbofuran at 1.5 kg ai/ha applied in all the
nq[uq‘lgagﬁa'ﬂﬁ sagihg, vining and flowerirg was found to
5e the most effective treatrent for contrmlling the fruit
£ly with the infaatati@p of 16.2§ per cent by number
{(Table 10). Sut,whan carbofuran wag applied at 1,5 kg
ai/ha at the time of sgowing only, the hittergourd fruit
showed.51.39 per cent inﬁestation} The sare dose of
chemica;,when aprlied at vining atage, showed an 1nfe§t-
ation éﬁ 26.93 per cent, The flowering staée apprlicaticn
of carbofuran & 1.5 kg ai/ha atill reduced the infestaticn
tc 20;25 rer cent. Thus it iz quite clear from Table 10
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Table 10.
Treatments ﬁ;gﬁicﬁiign '
T1 Scwing
Tz' Sowing
TB- " Vining
T4' Vining
TS Flowering
Tﬁ Plowering
T7 Corbination of
Tl + T3 + TS
Te gomgigatieg of
b 4 &
Tq Control
2 a2t 5%

S s SR e AP S A e G TR G i e e AT PR RIS I AU S S S o

Effect of carbofuran granules st the populations ef relon fruit fly - Dacus cucurbitae

Cog, infesting bittergourd fruit’

Dosage
kg ai/ha

075
1.50

0,75
1.50
0.75
1.50°
0.75

1,50

D T B A BT I W W

L Lot L)

Mean per cent of
infested fruitw/blant

o ——----a-—ﬂﬂ Lol qw-..--m‘uaan-“-

Nunrber of
infested
fruits

velght of
infested
fruitcs

Fer cent of
protection
ovar control

T S e g e . T oA WU T W AT IR e M B S0 Hs S P A

. M e GRN W A -‘-’-‘ S R W e O W et i G S R G O3 S0 M S e A W 5 T W SR 4 U T S0 e A S0 AP By S AN W B D S S

56.55(7.515}
51,39(7.169)
52.84(7,269)
26.93(5,199)
37.00(6.082)
20,25(4.497)
32,61(5.708)

16.21(4,024)

79.54(8,941)

0.2054

45,75(6.764)

33,38(5,779)

38.04(6.617)
16.76(4.094)

28.22(5.312)
11.97(3.459)
19.82(4.451)

9.52(3.148)

£9.61(7.721)
0.1060

- " 20 o

Nurmber Weight
29.26 23.25%
35.71 43.98
33,90 36.18
66,31 71.88€
53,72 52.65
74 .66 79 .91
49,20 §6.75
79.72 83.35

e A N W A5 S o

Fifures in parentheses are values obtained on square root transformation

9%
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that carbofuran & 1.5 kg ai/ha applied at sowing, vininq,
flowering stages and also in all the three stages coculd
reduce the fruit £ly infestation from 51,39 to 16.2%1 per
‘cent,vwhen the 1n£¢statlcﬁ‘waa calculated on the basis of
purber of infested truiﬁ; The same trend was noticed
when the infestation was calculated kased on the weight
of infested fruit (Table 10).

4.3, Persistent toxicity of carbofuran to epilachna
heetle(H.ngiegilachna 28 punctata Fab,)

The results of the study conducted on persistent
toxicity of carbofuran tc epilachna beetle in the

lakoratory are given in Table .11,

It is clear from Tﬁble 1) that the application of
carbofuran @ 0.75 kg ai/ha at the time of aowinq resulted
in 100 per cent mortality cf epilachna beetlc after 14
days of application. While the higher dose of 1.5 kg
ai/ha resulted in 100 per centAéoriality up to 21 days
of application and the PT values were fcund to be 2461.2
and 4277.7 for the two dosages.

7It is indicated that there was 100 per cent
mortality of epilachna after 14 days of application of

carbofuran at 1.5 kg ai/ha at the tire of scwing, vining,



Table 11, Fersistent toxicity of carbafnran to the epilachna beetle angsegﬁlachng 28 pumctata Fab.
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Ferc@ntaqe nartality

- Trestments,/ Dose I N e
.7 14 21 2& 35 42 49 S6 63 70 77 ©4
TI Sowing : 0.78 100 &80 S8 40 15 42 5E,.6 2461.2. 7
Tz.sﬁwing 1.5 10C 100 90 80 80 56.6 30 6.6 - 63 67.9% 4277.7 3
Ts Vining : 0,75 100 80 69 S1 44 18 42 60,33 2533.9 6
?‘ Vining ‘1.5 160 100 80 60 S6 S1 50 27 3 63 56,55 3688.9 S
Ts Flowering 0.75 106 70 53.3 40 _19 - 35 56.46 1976.1 8
TG Flowering 1.% 100 100 90 75 63 S0 4C 21 ¢4 63 60,33 3800.,9 ° 4
‘ T7 Combination of© 0,75 70 53,3 40 68 S0 70 100 42 70 61.47 4303.4 2
Ty + T4 4+ T : _ :
1 3 5
' Ts Cembinatiocn of 1.5 160 5S¢ 75 63 100 60 100 80 72 61 33 84 78,5 6597.8 1
Tz + T‘ + Tb ‘

A N 2 Wi W g W . - - - - - iy ags o oy . S g apn - e Y SR M PR U A A A SR e WS e SR g

= Period .

-=  Average toxicity

PT = Index based on persistent toxicity :

ORE = Order of relative efficacy based con FT indices

i
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flowering and in the combinations of all the three étages
of application and subsegquently mcrtalities decreased, -
?omparing'ihe ¥ 1nﬁiéea,,it is cobserved that persistent
toxicity was highest when the granules wér- applied¢?2$5'
kg ai/ha at all the three stages of iéﬁdng,vining and
£lowering foilouad.by the application cf 0.75 kg ai/ha at

the same abcve stages.

The field efficacy study of carbofuran on epilachna
also proved that the treatment Ty vherein carbofuran @
1.5 kg ai/ha applied-at all the three stages of scwing,
vining and flowering was found to be the most effective

one #nd gave 9%.79 per cent ilductienvover control.

The bicefficacy studies conducted in the field as
well as in the laboratory reavealed that carbofuran appli-
cation @ 1.5 kg al/ha at all the éhreg stages cf sowing, .
vining and flowering of the vines could effectively control

the key pests of bittergourd.

4.4. Residues in bittergourd fruit

The residues of .carbofuran in bittergourd fruit
estimated at dift&rpnt~interval:'are presented in Table

12 and diiuipaticn rate is depicted in Fig, 2. When
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Treatrent nuﬁbera

Table 12.  Residues of carbofuran (ppm) in bittergourd fruit
! T2 L T s - T T s

- o M OR2

Time of applicatian

48 B TP S Y G A A

Hesiduzs (pgm) at
15 DAA¥
2 "
B -
s "
40
50
€0

80

$owing Sowing Vining

Vining Flowering Flowmring‘ €ambinatien of Combination of

15,
25,
35,

30, 60
40, 70

"
"
77 °
"
"
®

Ty + Ty 4 rs T, + T, + T,
0,75 1,5 0.75 - 1.5 0.75 1.5 0475 1.5
2.515 3.351
1.444 2,630
1.44¢ 2,070
1.244 1.856
0.953 1,751
0.579  1.343
BDL 1.147
BDL 0.579
'BDL BDL,
4.416 5.466
3.351 4,703
2.290

3.478

50, 80 "™

A

- e P W e A
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*DAA -~ Days after application
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carhofuran was applied at 0,75 kg ai/ha at the time»of
seeding, the residues in bittergourd fruit were fourd to
be below detectable limit after 60 days of applicaticn.
But with the higher dosage of 1.5 kg ai/ha the reaidue
levels affar 60 and 70 days of applications were 1.147
and 0,%79 ppm vwhich were well above ﬁhe Maxdmum Residue
Limit of 0.2 ppm fi#eé by FACHEHD (1960), However, the
residues dissipated to non-<letectable limit after 80

days of application. Habeébullah ard Balasubramanian
(1981) regorted that when cathoﬂuran was npplied at tha
rate of 1 kg. ai/ha at the time cf aowinq inAccwpea
resulted in 0.2 ;mn.of residue. But KrinbnﬁM@ctﬁhy 2t al,
(1978} reported 0,33 ppm of éarbofuran tesidua in okra
after 50 aays of axplicatimn at 1 kq ai/ha at the time

of aewingf The application of carbofuran at th@ vining
stage of the crop at 0,75 kg.uifha resulted in a higher
lgvel oflresidub of 1.44 ppm'ih the bitterqou?é_fruit
harvested 30 daya'after application, Similar results were
rerorted by Faleiro ggbgi. (léesx,who have detected hich
residuas of carbofuran in ecwpealplant 3% days after
souling. Even aftsy 50 days of aj:plic:aticm the f:uié were
foﬁnﬂ to contain 0,579 prm of earbs furan reaiduei which
is well alove the Maximum Residue Limit of 0.2 ppm.

After 30 dsys of application of carbofurar at 1.5 kg al/
ha the harvested fruit showed a residue level of 2.07 ppm
which was dissipated to 1,343 ppm after 50 days of appli-
cation during the vining stage cf the crop.
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The application of carbofuran at 0.75 kg ai/ha
during flowering stage re&ulted in a high residue of
2.515 ppm in bittergourd fruit harvested 15 days after
application, The residues came t0'1.244 prm after 385
days of application which is also guite akcve the
¥aximun Residue Limit. With tha higher dosage of T.S
vg ai/ha applied at the £1ow@ring stagc. the £ru1t
showed & higher residue of 1.856 ppm 35 daya after
gppli;atiqn.

‘When carbofuran was applied at 0,75 kg ai/ha in .
all th@'ﬁhree staces of‘aécding; vining and flowering,
the residues in the fruit of the three harvests were
4.416, 2,351 and 2,250 ppm,respectively. With the
higher dosage of 1.5 ky ai/ka the residues dissipated
from 5.446 ppm to 3.478 ppm in ths fruit.

It is evident frnm the abavc rtsulta that carba-
furan at D, 75 kg ai/ha can be arplied to bittergourd
anly at the seeding stage, asg the resifues oame bolow
3etectab1a level 6C days after application. This is in
consonance with Rajukkannu gt al. (1978) gho repbrtea'
that earbefuranlreaiduea disiipated to nonwdéfectaﬁ1a3i
- level after Gé days of application in green chillies.

But,when 1.5 kg ai/ha.of carbofuran was applied at fha



sowing time, residues in the bittergourd fruit exceeded
the Maximum Residue Limit of 0.2 ppm after 60 days of

~ application. However, after 80 days of application the
residues care below fhe.dotoctable level, 1t is quite.
clear from the above results that the application cof
carbofuran to bittergcurd at vining stage and thereafter
is not dezirable due to the high level of terminal
‘residuas persisting in the bittergourd £ru1t; It is
alsc okbserved from the above data that the disoiggﬁ%on
rate of carkofuran in later stages of the plaéi:ia 80
slow that the reszidue level is not coming down to safe
limit, Therefcre, carbofuran can be applied to bitter—h

gourd only at the time of sowing nf the seed.

4.5, Decontamination of treated hittercourd fruit

Various heme processing mathods such as washing of
frult in %ap water, cooking and dshydration were under-
taken to ituﬁy the effectiveness or practicability of
those methocds to reduce the residues from the insecticice

treated bittergour?® fruit,

4.5.1. Bffect of washing in water on the reduction of .

carbcfuran residues in bitterocurd

Residue data after water washing are presented in

Table 13. ‘The/:esidués were well above the Maximun Residue
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Table 13, Effect of washing on the reduction of carbofuran
residues in bittergourd
. Treat- Stage of " Doge Days . F"ig . i“_ Parcentage
ments applicaticn of kg after 'fga_ mem—— of
carbofuran at/ha appli-~ waghed Washed reduction
cation e ~
. 7 _ _ - fm’-t\) frul . N
Ty Sowing 0.75 60 BDL -
70 T BDL -
&80 BDL. -
. 70 0,579 0.4 . 30.65
80 BDL -
Ta Vining C.7% 30 1.444 1,244 13.88
40 953 0,888 5.96
‘ 50 579 C.4 30.85
T, Vining 1.5 30 2,070 1,856 110,33
_ 40 1,751 1.545% 11,76
: 50 1,343 1,147 14.59
TS - Flowering ‘0,75 15 2.51% 2,171 13,67
25 1.444 1,244 13.85
3 1,244 1.050 15.59
TG Flowering 1.5 15 3.351 2,983 10,96
25 2,630 2,402 8,66
35 1,856 1,648 11,20
?7 Combination of 0,75 15,30,60 4.416 4,002 9.37
. 35,50,80 - 2,290 2,070 9,60
Ty  Combination of 1,5  15,30,60 5.466 4.850 11,26
‘ Tz + T‘ + Tﬁ 25,40,70 4,706 4,137 12,03
35,%0,80 3.472 3.105 1c,72
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Limit in all the stages of applicaticn of carbefuran
Aue to the yécr disgipaticn of carbofuran, except at
the sowing stage. Thersfore, it iz advisable te apply
cérb&furaa enly at the tilme of sﬂwiﬁg at 0475 ko al/ha
and not beyénd that stage. Washing the bittergourd
fruit treated with carkofuran at 1.5 kg 21,/ha 3t the
time of sowing reducaé the residues from 1‘14?.t@

0,953 prm at 60 days'éféar.aéplicati@n, showing a redu-

ction of 16,9 per cent,

When 0,78 kg aifha ¢f carkboliuran wag applied at
vining stage, washing of the fruit resulted in a redvcte
ion of residues ranging £rom 9.96 to 30.05 per cont for
30, 40, 50 days after &ﬁylieatiam‘ With the hichey
dosage of 1.% kg ai/ha application, washing tﬁa fruit
with tap water brought about 10.33 to 14.59 per cent

reduction of residues in bittergourd fruit harvestsd

30, 40 ard SO days after application of ingecticide.

Waghing brought about a reducticn of residues from
B.66 to 15.%% per cent in fruit harvestad from vines

treated with 0,75 and 1.5 kg ai/ha at the flowering stage.

Tha residuea of carbofuran were reduced +o a

lesecer extont with 2 range of 9,37 £y 1..03

washing the frult of £4rst harvest talen from the vines

rey cent by

A —
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treated with 0,75 and 1.5 kg ai/ha at sowing, vining

and flowering stages of the plants.

In general, it was observed@ that washing of
fruit had little effect on the reduction of residues.
To bring down the residue below Maximum Residue Limit
this method was found to be quite ineffective, Being
a sttemig insecticide, carbofuran is absorbed and
tranelocated within the plant aystém including the ffuit.
The residues present on the peripheral regicn of the
fruit may be less and the low levels of reduction of
rtaidpea by washing from-the'tréated fruit ecould be

expiliained on this basis,

4.5.2. Effect of cooking on the reduction of carbofuran
residues in bittergourd

The residues of carbofuran in bittergourd fruit
after cook1n§ are given in Table 14. Cooking of the
fruit harvested after 60 and 70 days of carbbfuran
application at 1,5 kg ai/ha at the time of seeding
brought the rasidues'belew detectable level,

Cooking reduced the residves to 72.29 per cent
in bittergourd fruit harvested 30 days after application
of carbofuran at the vining of the plants & 0,75 kg

ai/ha, But the residues came balow detectable level



Table 14, Effect of coocking on the reduction of caxbofuran
‘ residues in bittergourd
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b Residue 1n
' Stage of Dose I8 ppr
Treat- after -
. application of kg -
ments applicat- Un~ Cooked-
~ carbofuran ai/ha ion cocked fruit
frulit
T, Sowing 0,75 60 BDL -
) 70 EDL, -
80 BDL: -
T, Sowing 1.5 60 1,147 BDL
70 0.579 BDL
80 EDL
$3 Vining 075 a6 1,444 0.4
‘ ' 40 0.953 BDL
- {s 20 0,579 BDL
T4 Yining 1.% 30 2,070 0.8%8
40 1.751 0,765
50 . 1.343 0.579
Ts Flowering 0,75 1% 2.%15 1.343
a5 . 1,244 «311
Tﬁ Flowering 1.5 15 3.351 1.963
2% 2,630 1,444
3% 1,85 0,765
T, Combination of 0,75 15,30,60 4,416 2,515
Tl +4T3 4 Ts 25,40,70 3.351 1,963
- - 35,50,80 2,290 1,050
T,  Combination of 1.5  15,30,60 5.466 3,351
T, +.T, + Ty 25,40,70 4,703 2,745
35,590,680 3.478 1,963

reduct

72.29

58,55
56.30
56.68

46€.60
59.90
75.0

41.42
45.09
S8.78

43.04
41,42
54.14

38,69
41,623
43,55

- g

Yercent.
age of

ion
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by cooking after 4C days of application., With the higher
dosage of 1,5 kg ai/ha the residues in bittergourd fruit
vers reduced by 56.3 to 58,55 per cent by cooking.

Carbofuran residues were reduced by cooking to

46.6 and 41,2 per cent after 15 days of treatment with

0,75 and 1.5 kg iifha at thé time of flowering. After
| 25 days of application, the residues were reduéed to an
extent of 59°9'and 45,09 per cant'by cackiné thn’fruit.
After 3% days of application & 0,75 kg ai/ha, coaking the
fruit breu ght about . 758 ‘per cent reduction of residucn.
At the higher dosage of 1,5 ky a;/ha the extent of reduct-

ion of residues was 58,78 per cent.

-In the T7 treatmenﬁ~d£ 0.75 kg ai/ha, carbofuran
residues were reduced from 43.04 to 54,14 per ‘cent by
cooking, With the hiwher dosage of 1.% kg ai/ha of the
Ta.treatment, cooking could bring about a reduction of

residues from 38,69 to 43.55 per cent,

It is evident from the above results that cocking

_has got great influence in reducing the residues. Carbo-
furan can be éppiiad up to 1.5 kg ai/ha at sowing time

| since cooking of fruit- was found to bring down the
risidues below detectakle level after 60 days of appli-

cation. Similar results were reported by Rajukkannu and



Sree Ramulu (1983) in okra wherein carbofuran applied
at 1 and 1.5 kg ai/ha at sowing tire dissipated from
64.5 to 100 per cent by cooking. A dosage of 0,78 ¥g
ail/ha can be given to bittergourd even during vining
stage of plant as the residues came E@ non detectable
limit after 40 days of application by eéoking‘qf the
 £fruit, Btudies by several investigators on green

ldavua.ftsmato spinagh and bhindi 1ndichted that washing,
. peeling and ceoking-wn;a very ef!qct$VQ in ramovﬁng 59

to‘99 per cent of DDI, malathion, parathion, carbaryl
and quinalphos (Elkins et al., 19687 Farrow et al.,

1968; Rajukkannu st al., 1976 and Jaccb and Verma, 196%5),
. Therefore, carbofuran & 0,75 kg ai/ha can be recormended
for aﬁplication ugvﬁo the vining stace ¢f bittergourd
safely and the fruit can be consumed by cooking without

any residue hazard.

4.5.,3, Effect of dehydraticn on the reduction of carbc—
furan residues in bitteggpurd

The data is presented in Table 15. Dehydraticn
of bittergourd fruit resulted in the reduction of carbo-
‘fugan residues from 25.19 to 46.28 pcé cent after 60 and
70 days of application of carbofuran € 1,5 kg ai/ha.



Table 15, Effect of dehydration on reduction of residuss

60

: of carbo-
furan in bittergourd fruit
A ' Residue in |
! Dnya Prm pa——
Treste oo fication kg OFEEE  cmeemecomsomeemen OSCE
| gﬁr:arho- ai/he . flon proceeded ed fruits Ttduction
ek fruits
Ty Sowing 0,75 60 BDL -
70 EDL -
80 BDL -
T, Sowing 1.5 60 1.147 0.858 25.19
80 nDL - -
Ty Vining. 0,75 30 1,444 0.953 34,00
: 49 0,953 0.672 29,48
£0 0.579 Ood 30,9
T, Vining 1.5 30 2,070 1,545 25,36
40 1.751 1,244 28,95
50 1,343 0.953 29,03
T Flowering  0.75 1% 2,518 1.963 21,94
‘ | 25 1,444 1,050 27.28
35 1,244 0,852 30,02
- 25 2,630 2,070 21,29
35 1.856 1,444 22,19
T, Combinaticn 0.75 15,30,60 4.416 3,606 - 18,34
of . 25,40,70 3,351 2,745 18,08
T, + Ty + T 35%5,50,80 2,290 1,751 23.%3
Tg Combinaticn 1.5  15,30,60 5,466 4.703 13,95
of ~ 25,40,70 4,703 3,868 17.75
T, + T, + T, 35,50,80 3,478 2,864 17,65

T T T
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Dehydration reduced the residues to a ranje of
34,00 to 30,9 per cent in bittergourd fruit harvested
30 to S50 days after application of the insecticide at
the time of ﬁiainq of the plants & 0,75 kg ai/ha, With
the biqhe: dosage of 1.5.39 ai/ha the residueszs in bitter-
gourd fruit were reduced by 25,36 to 29.03 per cent by |
'déhydration.

Carbofuran residues vere reducnd by dehydration
to 21.94 and 18 08 par cent after 15 days of treatment
when applied € 0.7% kg and 1.5 kg ai/ha at the time of

flowerinq.

In the T,{treatment consisting of 0,75 kg ai/ha
carbofuran rasiduea were reducadlto fhmlaxtent_of 18434
to 23,53 per cent by dehydration, With the higher
dosage of 1.5 kg ai/ha of the Ty treatment, dehydration
could bfing about a teduction-of residuas from 13,95 to

17.65 per cent,

It is observed from the above results that
aehyaratién of fruit brought about little reduction of
residues Qnd is not of ﬁucb uie to bring down the tniidues
below the Maximﬁm Residue Limit, Dehydration in sun

entailed exposure to temperature ranging from 27 to 35°¢
and at these temperatures carbofuran is chamically stable
and the above results are explicable on ‘this basis.
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Cut of the_three'pxccesagl of decontamination
treatments namély,.washing; éeokinq and dehydraticn,
cooking of the fruit was found to bring about maximum
reduction of terminal residues, Carbofuran reliduea»
came to non-detectadble levels after 40 daye of appli~
c;ticn at 0.7% kg ai/ha during the vining stage of the
crop. Thus, c¢ocking was fourd to be the best methed
wheraas the ¢ther wa methods of washing and dehydrat-
ion were of little use in reducing the reaidu@i. “
Rajukkannu arnd Sree Ramulu (1983) alao'reported that
cﬁfbafuran residues of C.105, 0.087 and 0,08% ppm
contained in okra frult dissipated from 64,5 to 100

per cent by cooking.

4.6. Fruit yield

Vines stirted £lowering uniformly from 45th day
of sowing, After 15 days . of flowering first hérvn:t was
taken,  Two more harvests were taken at 10 days 1nte£val.
Fruit yfeld in terms of weight and number are given in
Table 16.

It is clear from Table 16 that the vino:.which
received carkofuran at the rafe of 1.5 kg ai/ha at the
stages of sowing, vining and flowering produced the‘
highast yield of 2729.67 g/plant which was 81,95 per cent

over control., In terms of number of fruit per plant also



Thble 16. &ffect of carbofuran on the yicld of bittergsu}d fruit

ﬁéeatmcntl

(Lo T 2 T 2t % ] ¢ 3

‘:l mbﬁl U‘F! “té wﬂ Mk} pb-!

mﬁ

Healtby fruit yield ﬁur—plnnt

Stage afl Dose: —

3pplication g ai/ha Weight (g) Rurber
Sowing 0.75 764,00 (0.874) 10.00
Sowing 1.5 1185.33 (1.089) 12,67
Vining .75 10431,00 (1.020) 13,00
Vining 1.5 2302,30 (1,517} 19,00
Plowering 0.75 '1512.67 (1.230) 15,30
Flowering 1.5 2437.00 (1.561) 14,30
Comtiination of 0.75 2085.67 (1.444) 13.30
T + T, 4T - -

1 3 g

T, + T, + T, ' )

2 4 6
CD at 5% ' ¢.0219 1.63

- -
Lo

Pigures in parentheses are values obtaiﬁed on uquate,root transformaticn

£9
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the treatrent T, was found to be the best - ¢, . the
yield Eeinq 22,3 fruit per plant follcwed by treatment
T,. All the treatments were found to be significantly
superior to contrel, The highe;t yvield was produced

by the treatment T,, wherein 1.5 kg ai/ha was applied
aéiall éhé three #tages of sowing, éining'and'flowerinq.-

The significant increase in fruit vield in
carbofuran troatments,:paﬁticularly ﬁt'l.ﬁ kﬁ ai/h§ is
explicabla on the baais of éffective control of the key’
pests Henogepilachna 28 punctata (Table 7) and the frult
flies Dacup cucurbitag (Table 10). Among the various
timings for application of the granules at 1.5 kq,ai/ha
the application at flowering showed remarkable reduction
in fruit fly 1naidence‘(?abl. 10} and the yield-in¢réaae.
could, thérefore e ascribtd.mlinlyito the suppresaion
of fruit fly incidence at the formative atage of the
fruit, thereby preventing any impaipment to the nérmli
fruit develorment u@%o maturity. The phytotpnic effects
of carbofursn have keen very well documented (Kisha, 19781
Egwuatu, 1962y Singh et gg.,;1984). Such influence in
increasing fruit preduction cannet. therefore, be rnlcd
out. but the, batter control of key pests appears ta be
rcla*ively more important. Raju and Rac. (1984) oblcrvnd

that ma:ta (Hibiacul cannabinus) seeds treated with



carbofuran granulese$ g/100 g.aaed decreased the jassid
attack by 98% and increased the fibre yield to 2,53 tonnes/
ha frem 1,91 ton without seed treatment and the efficiency

of carbofuran increased with increasing rates.

4.7, Ecouemics of insecticidal treatment

fﬁe inqrease in yiaid-and net profit resulting
frem a pest:c@ntral programre are the main é&nsiﬁereticn&
in recommending an insecticide subject tc the condition
that_tﬁa teﬁmiﬁal residues in fruit do not exceed permie-
sible levelg;' The dats preseg;eé in Tablefi? :avéal that
the”highegt.nat profit 6f ke19641,20/ha waz ob£aingé from
plots whichv;ecaivmd cari@futan ® 1,5 kg ai/ha ét-ﬁhu rime
of flowering, followed by the treatment g whereln carbo-
furan was applied 2t tha r&ta of 1,5 kg ai/ha at all the
three stages éf zowiﬁg, vining and flowaring whiéh earned
a profit of %.18468.75/ha. Application of carbofuran @
1.5 kg ail/ha ét the time of vining could provide a profit
of m,18125.8/ha, The hiéhest banefitocest ratioc of 8.7981
was observeﬁ in carbofuran trratrent @ 1,5 kg ai/ha at
flawering stage followed by earbofuran application 1.5 kg
ai/ha at vining etage of the crep.

'The q@mbination-af.high net profit (k.16468,75/ha)

and low benefit.cost ratio (2.76 ¢ 1) with treatment 8


mailto:high@st.net

Treat- Stag;vof
rments application

Tabkle 17, Econeomics in carbofuran application in bittergourad crop

D S B e U -DOS TB aiy M S Y

Dosage Fean yleld Increased Value of
kg ai/ of healthy vyield

ha fruit
kg/hea
T1 Sowing C.75 - 3820
TZ Sowing 1.5 - 5826.,65
Ta Vining 0.75 - 5205,00
T‘ Vining 1.5 11511.50
TS Flowering' 0.7% 1563, 35
.TG Flowering ' 1,5 1218%.00
Ty Combination of 0«75 10428,35
Tl + Ia + TS
Ta gcmzigatigg of 1.5 13648,35
2 4 6
Tg Control o 2463.3%

over

control
kg/ha

1356.65
3463,30
2741.65
9048,1%
5100,00
9721.65
7965.00

1118%5.0

b

increased lakour &

vield at

{=,)

3052.45
7792.40
6168,70
20358,30
11475.00
21873.70

17921,25

25166,.25

Cost of
{e-.)
insecticide
used/ha(zs,)
1432,5¢ 1619,.95%
2232,.50 5589.%
14 32,50 4736.28
2232.50 18125.8
1432,.5C 10042.50
2232.50 19641.20
4297.50 13623,7%
6697.50 1646€.75

Hit btofit Benefit-cost
ratio

1,13
2.49
3,30
8,12
7.C1
8.79
3.17

2476

[ 1]

“ .. oaon
b b b b e

1
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wrerein - carbofﬁran was applied & 1,5 kq ai/hahat the
time of sowing, vining.mnd £lowering, mey be attributed
to the high cost cf'ins¢Cticide ard labour inQolved in
the application of the insecficida thrice. Kisha (i978)
indicated higher yieldllin oniéns with carbofuran
application. Singh et al. (1584) alsoc reported better
plant growth and yield with hicher dcmes of carbofuran

in welen.

In the light of the benefit-cost aralyais the most
eﬂfeptiva treatrment is ép@Iication of carbofuran q:anulga
at 1,5 kg'ai/hé~at flowering'stage,'th§~rétio_beinqﬂ&.?Qa
_I.QQ. In terme 6f fruit yield, the application of carbo-
furaﬁ gtaﬁulgs at 1.5 kg ai/ha at seeding, vining and also
at flowering is the best but since the B/C ratio in this
treaﬁ&ent is far lower than in'the tteatm¢nt of applyin§
at flowering alone, the iatter treat@ent iz qertainlf more
desirsble on ground of ecdnamy. It is to be nated:thét
when carbofuran was aprlied at 1,5 kg ai/hé}at flowering
the terminal residues far exceeded the MRL for upto 25 days
after application ard as such for commercial cultivation
' of bittergourd this treatment cannot be recormended,
Hovever, for seed multip}ication plots, it‘could be very
deairable to recommend applieatien of carbofuran 3 G at
1.5 kg ai/ha at the flowering time for ensuring ketter out-
put of fruit/seed,
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Dittergourd (Hopordidca charantia Tinn.) is the

wont widely cuvltivated cucurbitacecus veootable in
Rerila, dmong the key peste of the crop, the melon

frult £ly IZscus cucurbitae Cog., the red pumpkin beetle

Ramhiﬁaﬁa?rafbvelcrllis Luwecus., the auila chinr heetle

wrtant.  The
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dencsepilachna 28 punctaia Fab, age gore im

crey his to he effectively protected ﬂgﬂ?qat thess poots

wight freom saeﬁriﬁ§ stage to harvest to realise the
production po?éntiai in all. Intiscriminite wge of
carnoiuran grarules to protect the creop from these pests
hag Decoms D Cormen pr&ctiCQ'em@ng-tﬁe farmers of teraln,
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study was carried

i) To eviluate the bicefficiency of cirkefuran granules

agrinet the tay pests infesting bittergourd,
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carbpofiuran in Bittermourd,

134} o asscess the effecte of corseom cullniry processes
on the recidues of carbofuran in fruide, ard
Ivi to stuly the econcmics of insecticide apnlication,
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same Jospelvere given 2t all the above three stages of
. ) = Y
seeding, vining and 2t Fflowesring (T7, Ped e

- . 3 . - S By s ST L3 - Y- b s -
in the bicelficiency study, it was fourmd that the

restrent with eariofuran ag

i oy : 2 vt v o
the three stages of gowlng, vining and

cent reducticn over control at BD days afier sowing.

redvctinn in peet incidence over control at £8 RS, When
carkofuran was applisd ot 0,75 kg i/ at sowing, vining,

flowenring, ths ax?eéf of reduction of the epilachna ¥

Y

was 31,327, 54.6%,¢B85.87 1 £0 2avs
of sowing., ¥With the highe *he
meraenticge of reduction rorelat-

of zowing for the above three staces of anolicaticon
hed o fodtc *
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In controlling the red pumpkin beetle gggbgggpgégg
foveiccllis lLucus. also the trend in population rgductién
following traatrents was cuite similar. The treatment Ta
wherelin carbofuran was apprlied # 1.5 kg ai/ha at all the
~ three stages, namely, scovwing, vining and flowering was the
most effective treatment with 84.3 per cent reduction over
control after 80 days of sowing. Theltraatmsnt T1 wherein
carbofuran was applied € 0,75 kg ai/ha at the time of
sowing was fourd to be o least effcctiv¢ in controllihg

the red pumpkin beetle population.

The treatment consisting of application of carbofuran
at 1.5 kg ai/haAat.scﬁinq. viniﬁg and alsdvat £flowering was
found to be the best treatment in reducing tha.infestation
of the melcn fruit fly Dacus gggg:bitae Coq., the percent-
uge rtduction in 1ncidenco bcing of the order of 79.72 over
control 1n terms of fruit damage by number and 63,35 by
weight, The fruit fly 1nfestatien wvag 51,39, 26,93, 20,25
Qﬂd 16.21 per cent by nuMber of fruit.

The stuly conducted in the laboratory on the persis-
tent thicity of'c@ﬁbcturan to the epilachna beetle
ﬂgnggggilgghggjgg,ngngtata Fab, indicated that the paraist-
‘ent toxicity was the highest when the carbofuran Granules
were &pplit& € 1.5 kg ai/ha at 3l)l the three stages of

sowing, vining snd flowering. The order of persistent
toxicity based on PT value is 'I’e> Ty > Ty 7 Tg 7 Ty 7Ty >)T‘1‘>.T5.



The results ¢f the studies clearly showed that
carbofuran can ke safely applied to the bittergourd crop -
. 0.75 kg ai/ha only at the tire 0flsowing if the residues
in fruit are to be kept below detactable:level. The higker
dose of the insecticide al 1,5 kg ai/ha given at the time
'of_sowing cﬁuled termin@l-rea#ducs in fruit,ﬁell,abGVG
the Maxirum Residue Limit even after 70 days of application,’
All cther tyreatrents wéra Aléc found to hav.;high residues
of eafbbfurén. The pticﬁice ﬁ: @pplging carbofuran granules
- at doses above 0}?S'kq ai/ﬁa beyond sowing is thus found to
be hazardouqlﬁo the canauﬁeri in view of the terminal |

residues above tolarance iimitwu

The results of various home progéssings-such as
washing df‘fruit in tap'iateé; cﬁoking and dehydration
showed that except in éeokinq‘tﬁerp was no‘substantial redu-
ction in the residue cf‘carbcfuran braaemt in the bitter-
gourd fruit, The rercentage of rudﬁcticn of residues due
to washing vaoried from 8,66 gm 30.85, while due to dehy-
dration the reduction ranced from 13.95 to 46,26 per cent,
But qookingrof the frﬁit showed maximum influence in reducing
residues, The reduction of carbofuran regidues due to cooking

was 38,69 to 75 per cent, In the treatnents with carbofuran

at_Q.?S kg ai/ha at vining and at 1.5 kg ai/ha at sowing



1

iz
the reaiéuea.oﬁ~59 and 60 days after scwing were akove

the Maximum Residue Limie, but on cookirng the residues

cculd b2 brought down to below dctectable levels,

The benefit-cost analysis of the varicus treate
mehts showed that applicaticn of carbofuran at 1,5 kg
ai/ha at flowering stage was the best, the ratic being
8.79 1 1.00, ¥For commercial cultivation of hittorgourd
meant for the production of fruit for consuvmpticn, thig
‘wedtmerteannet be reccrmmended in view ©f toxic bazards to
congurers due to terminal residues. For geed wultiplie
cation plots, this treatmené is very much CGesirable in
view of cost-effectiveness and lack of hazards due t¢

terminal residues.
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AT _{,: H IX-I

Ambilent temperature am‘} hwsidity conditicna for the
lshoratory studles for the pericd from 28-10-1987 to
19-.1-1588 (recorded at Vel‘anikkara)

lMean re lative

Heek hamidity (%) .
28-10-87 to 3-11-87 31,35 23,51 e1.28
4-11-87 to 10-11-87 31,51 23.42 82,85
11-11-87 to 17-11-87 31,22  21.84 76,28
18-11-87 to 24-11-87 31,87 23,72 79.5
125-11-87 to 1-12-67 31.54 21,97 59.28
2-12-87 to 8-12-87 31,32 23.68 73.35
9-12-67 to 15-12-87 31,77 24.31 77.71
16-12-87 to 22-12-87 32,01 21,92 65.85
23-12-87 to 29-12-87  31.3  23.6 66.21
30-12-87 to 5-1-88 31,02 21,3 59,92
6-1-82 to 12-1-88 M.8 22.34 56.0

13-1-88 to 19-1-88 32.87 22,32 60,62
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ABRSTRACT

Studies were uvndertaken to assess the biloefficiency,
persistence and residue dynamics of carbofuran in bitter-

gourd (Momordica charantia L.}, Carbofuran was applied at

two deses, 0,75 and 1,5 kg ai/ha at different growth stages,
narely sowing, vining, flowering and at all the above three
stages of the bittergourd crep. An urntreated control was

alsc mairntaired to compare the effects of various treatments,

All the treatments recorded lowar povulatiocn of
epilachna beetle (Henosepllachna 28 rpunctata Fa‘b) than
control. DBut the treatment wherein carbofuran @/i.s kg ai/ha
aprlied at the time of sowing, vining and flowering was fcound
to be the most effective one in centrdlling the epllachna
Teetles w th 95,79 per cent reduction over control €0 days
after sowing. In controlling the red pumpkin beetle

Raphidopalpa foveicolils lucus. and melon fruit fly Dacus

cucurbitae Cog. also the same(§5§§§ treatment was found to é%;
be the most effective one. The percentage of reduction in
incidence of fruit fly was of the order of 79,72 cover control
in terms of fruit damage by number and 83,35 by weight. The
treatwent In which carbofuran © C.7% kg ai/ha applied at

the time of scowing was found to be least effective in

controlling the above peots,



The study conducted in the lakorateory on the

persiaotent texicity of carbofuran on . 2P punctaia Fab,

5

indicated that the PT value of carbofuran tramtmant at
tha stages of sowing, vining and £flowering € 1.5 kg ai/ha
was found to be the highest {(8597.8) among all the

treatirents,

Studies on the rasidue Aynamics of carkofuran in
bittergourd fruit showed that the residues were below
Aptectable limit when it was applled £ C.75 kg airka only
at the time of s@wing'of seeds. But the residues were
found to te well above the Faximur Hesidue Limit when -
carbofuran was applied to s0il at cothor stages of crop

growth namely vining and flowering.

The residues in kittercsurd fruit were observed to
be reduced from 2,66 to BG.ES'EWr cent by w%suing and

13,95 to 46,28 par cent by debydration. But cocking of
fruit indicated 2 still higher reduction of residues from
3é.69 to 75 per cent, In the treatments of carbofuran at
0. 7" kg ad/ha at vining and 1.5 kg ai Ty st $owing, the
res;dues nggg'and 60 days after sowing were aheva the
Faximum ResiﬁUﬁ.Limit but on cooking the residue ‘could

be birought down to BDL,



The benefit cost analysis of various treitrents of
carbofuran showed that application of earbofuran at 1.,% kg
al/ha at Flowering stage was the hest treatment with a
ratio of £8.79:1, For commercial cultivation for the product-~
ion of fruit for consumption, this method canmot be recom-
mended in view of toxic hazards o consumers due to terxminal
residues, For seed muitiplication plots, this treatment is
very Jesirable in view of cost effectiveness and lack of

hagards due to terminal residves.



