FTNAL REPORT OF THE PROJECT SANCTIONED UNDER THE
EMERTTUS SCIENITSTS' SCHEME OF THE I.C.A.R. FOR THE PERTOD
1 -6 - 1978 T0 31 - 5 - 1980.

SECTION A - General

1. wame of the Scientist: Dr. M.R+G.K. Nair.

o, Mitle of the project: ttnsecticide residues on crops
and their produces'.

3. ocation: college of Agriculture, Vellayani
695 522, Trivandrum, Kerala o tate.

4., Period covered in the ’ -
report: 1-—6--1978 to 31--5--1980.

5. 0bjectives of the Projects

i. To study persi stence-of insecticides recommended
for insect control on diffcrent crops in Kerala.

70 study contamination of agricultural commodities
by recommended insecticide applications.
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5. period for which sanctioned: TwO years.

7. Date of commencement of the
work on the projeccts 1st June, 1978.

8. Date on which the sanction
expired: 31st May, 1980.

9. Total amount sanctioned (under different heads)s

i. wonorarium @ Rs.750/ p.m. Rs. 18,000.00
i1. Salary of one Senior Research
fellow @ Rs.400/- p.m. 9,600.00
iii. Contingent grant _ 5,000.00
rotal Re. 32,600.00

10. Total amount spent (under different heads):
i. HWonorarium : N Rs. 16,500.00

~-~~ry of Senior Rescarch Fellow 3,935.45

| ;ingenci es 6,455.77

Total Rs. 26,891.22
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11. Receipts realised, if any 3 wil.

12. Research fellows employed Sri. George Koshy, M.Sc.(Ag.)
1f any with the pay, Employed at Re.400/- p.m. from
quali fication and the 20th October 1978 to 14th
date since employeds August 1979.

SECTTON B - Technical Programme.

1. Techni cal Programme for the entire period of the project:

Dissipation of Tnsecticide Residues from plants:

e

Persistence of residues of recormmended insecticides on
rice, fruits of bhindi, brinjal and bitter gourd, cowpe&a pods
and on sweet potato tuber will be determined by bioassay.

i%. Tnsecticide residues as contaminants of crop produces:

Residue of recommended insecticides on pepper, cardamon,
ginger, rice and banana wi1l be determined by bioassay.

SECTTON ¢ - RESULTS.

REPORT OF WORK DOVE.

TNTRODITCTT ON

Tealth hagards due to insecticide residues on consumable
articles Torm an inhcrent side effect of insecticidal use in
crop pest control. This realisation led intcrnational
organi zations 1like FAO and WHO and the T.S.A. Food and Drugs
Administration to 1ay down precise stangards for safec use
of insecticides. The basis of these standards is fixing
tolerance 1limits for the insecticides when used on different
crope. Once the tolerance 1imit is fixed, safety in insecti-
cide use can be cnsured by detcrmining the period whi ch
should elapse aftcr application of insecticide for the
insectici de residues to fall below the tolcréance limit.

Thig is the ‘Waiting period'. Strict adherence to the
waiting period in relation to harveét will eliminate by

and large the risks of residuc hagzard
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of
pcrsistence/residucs of insccticides on crops will

depend upon various intrinsic and extrinsic factors among

whi ch thc climatic environment is important. The prescnt
rcscarch programme was henec proposed to determine the persis=
tence of insceticide residucs on some crop produces under the
climatic environment of Kcralé. The programmc proposed had

2 aspcets. One consisted of determining thc pcrsistence of
insecticide rcsiduecs on rice, fruits of bhindi, brinjal, and
bitter gourd, cowpca pods and swcet potuato tubcrs. The sccond
consisted of detcrmin:tion of insccticide residues occurring

nts of commodi ties such a&s pecpper, cardamomn,

D

as contamin
ginger, rice and banana. During thc pcriod of the schemc

work was concentrated on vegetable crops as that waes considered
of vital importance in Ker&la. AS ~cgards the othcr plant
produces proposed under the schemec, studics on insceticide
rocgiducs on peppcr were undcrtaken by a Ph.D. student under my
guidance and those on cardamom were inecluded in a rescarch
project of the Department of Entomology here. Work on residues
of insecticides in banana is ncaring complction under a pro-
jcct of the Departmcnt and that on rice has bcen complcted

al ready under a p.g. programmc of the department.

Details of work done on vegctable crops and its resul ts

are presented beclows -

Review of 1litcrature:

Review of work done elsewhere in Tndiw on the insecticide
residues on the vegetables included under the prescnt studics

is given below: -

coensd.
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Then malathion was sprajed on bhindi fruits ¢at 0.05 and

AL "

P L L au
v <0 .1 pereent concentrations the residuc fc1l below the tolercnce

1imit of 3 ppm'in 3 hours and bclow detectable levels in O days
with the former concentration and bclow 3 ppm in 2 days and

pelowsdctcotable levels in 5 days with the latter concentra-

wi e

tion. Washing in wéﬁér removed thc deposits up to 84.95 and
77.7 pcrcent under the two concentrations (Jat et. al. 1973).
An initial deposit of 14.40 ppm of carbaryl on bhindi from
sprays of 0.1% was reduced bclow tolerancc limit in 3 days
(Raghuréj_gfzﬁl. 197%). Deposits of 0.1 and 0.2% sprays of
endosulfan on bhindi fruits di ssipated rapidly during the
first 2 days but the residues were sbove the tolerancc limit
of 2 ppm up to 6 days. Washing reduced the deposits by 34.67
to 48.94% but not below tolerance limit (Nath et.al. 1974).
on the othcr hand studies made of 4 sprays of endosulfan at
fortnightly intervals at 0.25 kg ai/ha showed that the
initial deposits of the insecticide in these cases were bclow
the tolerance 1limit of 2 ppm and there were no detectable
residues after 7 days. (These werc GLO determinations)

(Singh et.al. 1974). Endosulfan Joia et.al. (1974) also
found that the initial deposits of cndosulfan on bhindi fruits
were below tolerance limit. Tn this case the initial deposit
was 0.16 ppm which was reduced to 0.07 ppm in 2 days. Further,
fenitrothion with an initial deposit of 0.14 ppm (this wdis
1esg than the tolerance limit of 0.2 ppm) Was reduced to
0.014 ppm in 2 days. TFenthion also 1eft an initial deposit
1ess than the tolerance 1imit of 0.5 ppm on bhindi fruit; the

initial deposit was 0.22 ppm which was reduced to 0.07 ppm in

00".50



B

o days. Sprays of malathion had left an initial deposit of
0.22 ppm which was 1eSsS than tolerince limit and this was
reduced tO 0.02 ppm in 2 days e

Dixit et.ale. (1975) detected an initial deposit of 0.41
ppm of cndosulfan on phi ndi fruits when sprayed with 0.05%
emulsion. This waS reduced to 0.06 ppm in 7 days. EBven the
initial deposit wasd below the tolcrance 1imit of 2 ppm. FOT
malﬁthioh 0.05% sprays a waiting period of 7 days w&as suggested
on the fruits and regi ducs were at non-dectcctablc level in
7 days. On the contrary Deshmukh and Singh (1975) showed
malathi on sprays aid not leave dcposi ts above tolcrance limit
on bhindi fruits. They foﬁnd that in the case of carbaryl
sprays also the initial depésit was below the tolcrance 1imit
of 10 ppm on the fruits. The deposit was removed to the
extent of 79 - 95% from the fruité when washed under tap water.
xrishniah et.al. (1975) found that carbaryl sprays at 1 and
o kg ai/ha left on the fruits deposits of 7.63 and 11.07 ppm
respectively and these were reduccd to residucs of 0.07 and
0.1 ppm respectively in 10 days. Washing fruits aftcr one
nour of spray reduced the residucs by 69 - 71% bringing them
bclow tolcrance 1imits. |

Rajakamu et.al. (1976) found that sprays of 0.07%
endosul fan left an initial deposit of 2.74 ppm On the fruits
and this was reduced to 0,32 ppm in 10 days. A waiting period
of 3 days was proposed for this. Carbaryl &s 0.1% spray left
a deposit of 15,92 ppm on the fruits and the residues were
below tolerance limit in 3 days. - Washing reduced the deposits
on the fruits by 45 - 60%. Studies of grivastava et.al. (1976)
showed that residucs of carbaryl on the fruits from 0.25%

sprays decreascd to levcls below tolcrance 1imit of 10 ppm
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in 24 hours. Washing rcmoved 66.12% of the deposit.

Brinjal.
Residucs of malathion on brinjal fruits were found to fall
bclow the tolcrance 1imit of 8 ppm in 24 hours. But & waiting
period of 3 days was cuggested (Takshminarayana & Menon 1974) .
Tain & Gupta (1976) obscrved that it took actually 3 days for
residucs of malathion on the fruits to.drop below the tolerance
17imit. Rajakannu et.al. (1976) found that a deposit of 3.5 ppm
of endosulfan on brinjal fruits was reduced to 0.20 ppm in
10 days. A waiting pcriod of 3 days was proposcd for this.
rarbaryl sprays at 0.1% concentration left &n initial deposit
of 18.2 ppn on fruits and this was reduced to levels below

tolerance limit in 3 days. Waghing removed the deposits from

the fruits by 45 - 60%.

gowped.

When malathion was sprayed on cowpeca plants twilce at
fortni ghtly intervals from the 60th day after sowing at 0.05 &
0.1% conecgntrations 18.0 and 32,5 ppm deposits respeetively
were detected on the pods and these were reduced to below the
tolerance 1limit of 3 ppm in 1 and 5 days respectively (Fotedar
et.al. 1976).

grivastava & Sharma (1976) found that 0.2% and 0.3
sprays of carbaryl 1eft deposits of 22.22 ppm and 37.77 ppm
respeetively on pods. Tt took 3 and 5 days respecctively for
the residucs on pods to go bclow tolcrance 1imits . ashing
reduced the residucs by 77.5 to 83.8%%.

Studies of Pandey gj.gl. (1977) showed that two sprays of

cndosulfan 0.07% on cowpca at pod ‘formation stage 1eft deposits

{ .II.’?.
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of 10.73 to 14.40 ppm on pods. This was rcduced to & to 9 ppm
at harvest. The insecticide was translocated into grains to
the extent of 1.95 to 7.7 ppm. As 2 ppm was the tolerance
1imit only one application of endosulfan was recommended.
Awasthi et.al. (1977) found that deposits of carbaryl on cow-
pea pods took 10.1 to 15.1 days for getting below tolcrance

1imit level of 5 ppme. Grains did not contain the residues.

MATERTALS AND METHODS.

Determination of residuce - mortality relations betwccn insccti-

cide residucs on & ffercnt vegetables and Drosophila melano-

aster.
£
Rclations (curves) betwecn residues of insecticides in

ppm and mortality in pcrcentage of D.melanogaster (test insect)

were worked out for each insecticide and different vegetablcs
to serve as rcference curves for dectermination of unknown
rcsidues on the vegetablcs. These were done as followss -
Dcposit of the insecticide was 1aid on the vcgetable
surface by dissolving the technical grade of the insecticide
in acetone and spreading the solution on the surface by drop-
ping from & pippette and allowing it to evaporate. The amount
of the insecticide 1aid on the vegetable surface was adjusted
so @ to give a fixed ppm of deposit in relation to the wcight
of the V%gctablc. The quantity of deposit laid on the vegetable
surface was fixed eithcr equivalent to its tolerance limit or
above 1t. Aftcr spreading the acetone solution of the insecti-
cide on the vegctable surface it was allowed to dry and kept

for 30 minutes. Then the insccticide deposit was cxtracted
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from the vegctable surface by washing with acetone of volume
equivalent to thce weight of the vegetable i.e. 1lml : 18.
washing wis done by pouring the extractant over the vegectable
rcpcatedly for 5 times. The cxtract was then sicved through
sodium sulphate to remove water contents, if any. This ex-
tract of the insccticide deposit was then diluted with blank
acetone extracts of the vegetable to give 4 or 5 graded con-
centrations. One ml of the dilution was pourcd into rimless
test-tube 2.5 x 20 cm and made to dry on the inside surface of
the tubc by rotating it. After thc solution had completcly
dried the tube was kept under & fan for one to two hours for
the fumes of the acetone to dis&ppear. mnsexed adults of

D.melanogaster were releascd into these tubes and closed with

muslin cloth using rubbcr bands. The tubes were then kept at
a temperature of 28 I 20¢ und mortelity counts of the flies
taken 8 hours aftcr cxposure.

An cxamplc of the above proccss is given bclows -
Vegetable s Bhindi fruit

Tnsecticide e Endosulfan
preparation of insecticide solution:

A. 100mg of insecticide + 10m1 of acctonec = 10mg/ml soln.
B. 1ml of A + 9ml acetone = 1mg/ml soln.
100 fig/ml soln.

0. 1ml of B + 9nl acetone

D. 1ml of ¢ + 9ml acctone 10 ppm.

wei ght of bhindi fruits 65 g

.'.09.
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To give 1 ppm deposit 65 Mg of the insecticide has to be
laid on the fruit surface. This is done by taking 645 ml of
solution D (10 ppm) and dropping it on the fruit spread over
its entire surface ond allowing to dry. After 30 minutes of
drying the fruit is then washed 5 times with 65 ml of pure
acetonc in a beaker. This extract is then sieved through
anhydrous sodium sulph&te in a funnel using more acetone to

wash down and bring up the filtrate to 65 ml.

Dilution of deposit extract:

A. Extract of deposit = 1 ppm

B. & ml A + 9ml blank acetone extract = 0.5 ppm
Ce &Ml B + 5 m . = 0.25 ppm
D S5 mlL C + 5 ml " = 0.125 ppm
E. d5ml D+ 5nml - = 0.625 ppn.

onc ml of each dilution is .taken in the test tube and
rolled ﬁpreading the solution within the tube and drying to
leave the dry film of the toxicant. Each dilution is replica-
ted twice. control consists of clean tubes. Adults of

D.melanogaster raised on the, arti ficial culture mcdium, 2 days

01d and numbering 15 to 20 are relcased into each tube and
closed with muslin secured with a rubber band.
The mortality data were analysed by probit analysis

mcthod and regression equations calculated.

Determination of ingecticide residues on vegctables.

The vegetables required for these studies were raised
in flower pots in field cages., The near mature fruits or pods
werce sprayed with the insccticides (sce Table 1 for the names

of insecticides) at thoir field doses. Spraying was done with

susslle
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an atomiser and evcry fruit was sprayed individually to the
run-off lcvels. The sprayed fruits wcre collected =t random
at fixed intervals (sec the Tables) and the residues on them
extractcd with acetone os detailed above. One ml of the e¢x-

tract was cvaporated within thc rimless test-tubes for making

the dry films of thc cxtracts. Adults of D.mclanogaster were

exposed to the dry films of the cxtracts and mortalitics of the
flies recorded aftcr 8 hours. All thesc procedures were exact-
1y as describecd above for the residue - mortality relations.
The pcrecent mortality values + re corrccted for control morta-
11ty, transformed into probits substituted for Y in the con-
cerned regrcssion cquation and the corrcsponding valucs of

¥ ctlculated. The antilog of thesc valucs gave the concentri-

tions in ppm of the insceticidec residucs on the vegetablcs.

Determination of the ¢ffect of washing on recduction of {nsecti-

cide residucs from vcgctables.

The vegectable sprayed with the insccticide was collected
on the 2nd day of application and washcd in water. For washing
the vegetable was put in a beaker or in a large measuring
cylinder containing water and the water agitated for 2 minutes.
The vegctable thus washcd was dricd under fan and extracted
with acetone and the residues on it ascertained as detailed
above. Residue dctcrminati ons of unwashed sprayed vegetables

were made for compari son.

Rearing of D.mejanogaster.

The test insect D.melanogaster was reared on an artificial

medium of the following compbsition:-

eseell,
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gorn flour 75 g

Agar agar 20 g

Rrown sugar 65 g

Yeast 5.0 g

Vitamin R 15-20 tablcts
Propionic acid 2=-4ml

Water 1000 m1

The rearings werc donc in broad mouthed cylindrical jars
enclosed with muslin cloth held by rubber bands. The jars

were kept in RBOD incubator at a temperature of 26-280Q.

RESUTLTS.

RESTD'ETORTATITY RETATIONS BETWEEN RESIDUES OF DI FFERENT
IVSECTTCIDES ON DIFFERENT VEGET..BLES AND D.MELANOG.ASTER .

The rcsults of these detcrminations are given in
Tables 1 to 4.

Table 1. Residue-mortality relations bctween residucs of different
insecticides on bhindi fruits and D.melanogaster.

_._._._—-—_—_—-._-.—_____._-——..—--_———.—-——_

Hetero- Fi ducial
Tnsecticide  gencity Regression Equation C 50 1limits
x2 ppm) ( ppm)
Malathi on e Y = 5.377% - 15.4041 06222 -
menitrothion  6.33 Y = 1,071X + 1.4034 0.2286  J-1429 |
ornlilon 64614 ¥ = 3.3044% - 6.9503  0.4130 0:5685 4
Tenthi on 4,371 Y = 3.0487¢ - 4.7348 0.1578 8:%83(8)83 ;
Quinalghos  7.708 Y =1.609% -0.03576  0.ztzy  J-1574 ;
farbaryl 3.2583 Y = 1.1911X + 3.2561  £9.11 §aed 2
Endosul fan 0.0446 Y = 4.223Xx - 5.6538 0.3334 8:%8%8 %
Phosalone 1.8915 ¥ = 1.2818% + 2.28839 9.181 g:ggg ;

——-..._-—.——_—._..————-.-—_—————_-——_—_———_

seeell.



Table 2.
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Residue-mortality relations betwecen resi dues of different

insecticides on brinjal fruits and D.melanogaster.

T T e e e e e e e e e e e e v e o e em e e em e e —_— - —

— - . = e - — — e W e e e e -
T = e em e e e o e e e wm em o e e -—

Teni trothi on

MTethyl -
Paraths on

Tcnthi on

narbaryl

Tndosunfan

Phosal one

Quinalphos

-....-.——__—.._.-—_.—.—.__—.—-——_-_——————-_——_—

Tetero-
genecity.

13.307

0.0425

4.1628

6.1951

*18.219

5,.9822%

3.9632X

3.2108%

0.0653%

8¢ 399X

1.043x

3.2818%

- 8.2693

6.154

- 6.2374

+ 3.9618

- 4.1167

+ 2.0840

~ 9.185818

0.1695

0.1350

0.3161

38 .82

0.4812

6.252

Tiducial
limits
(ppm)

0.3987
0.5327

0.1490
0.1930

0.1110
0.1598

0.2633
0.3851

20.07
79.04

0.3986
0.8812

3.886
10.060

0.1090
0.15056

'...15.
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Table 3. Residuc-mortality relations betwecn residucs of
di ffercnt insccticides on cowpca pods and

D.melanogaster.

TR e e mm aw e e W e e mm s e em e ome e e e e owm e e e e e e e e e e e e e

Tetcro- Fiducial
Tnsectiei de geneity. Regression Egquation. LC 50 " 1limits
¥2 (ppm) (ppm)
T\’TC'tT‘l}f-]_ . _ ) & 000466 )
il 3.3244 ¥ = 1.110% + 1.,8287 0.0724 0.1125
Tal o 3 - - 0.4'709 )
Malathion 8.8723 ¥ = 1.6790Y - 1.4268 L6720 0.9607 )
Quinalphos 1.9591 Y = 0.0895X + 2,2558 0+1162 8'28§g 3
16 .95 )
2 o - 1. - 3
narbaryl 1.8158 Y 1962¥ + 3.3408 2438 35.91 )
| : 0.9204 )
T ndos al . = 0. - 5.301 -1
ndosulfan  3.1469 Y = 3.3766X - 5.3016 1.124 1.3730 )
Phosalone 1153 Y = 1.2750Y¥ + 0.0418 3715 2.441 )
5.667 )
Tenitrothion 1.3101 Y = 3.286¥ + 1.5090 00118 8:%%32 ;
. _ 0.3004 )
Penthion 2.5298 ¥ = 6.7342X +3.2959 0.3634 0.4308 )

—————-———-.-—_———_-——.—_._—-....—-——._.——-..-—-.-.—

veeeld.
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Table 4. Reoi duc=mortality rclations bctween residucs of
differcnt 1insccticides on bitter gourd fruits
and D.melanogastcr
Hetero- .C 50 Fidueial
Tnscctieide genci ty . Regression Equation ( ppm) limits
X< (ppm)
Methyl 0.0388 )
Pare L. o 1.886 5.1761X + 5.4036 02375 0.7698 )
farbaryl 0.0441 0.2302x + 2.5328  75.78  §2:9% )
Prdoswlfan  1.2622 4.3384T + 3.6048  0.3895  J-32T8 )
nuinalphos 0.4592 2.6114Y + 1.0256 0.0213 0.0089
0.0343
Fenthion 0.4203 3.5112% + 0.6981 0.2347 82(5)522 3

Results are prrescnted in Table 5.

Table 5. Residucs of carbaryl (0.2% suspension) on
vegectables at di fferent intervals after
application.

_———————_—_——_—.—.—___-—__-—-..—_—._..—.

Tntervals Rcsiducs in ppm on:

(days) Bhindi Brinjal Cowpea  Bittcrgourd
@ 2643 1288 17.26 46.08

2 (washed) Y2 VD ND L B

4 9.7 1.93 1.85 84.50

8 6.1 D iD) 130.60

- e - - - e i - T T m e e e s e  m e e e e e e e o e e

Tt will be scen that the residucs of carbaryl from a
spray of 0.2% suspcnsion persisting on all the vegetables on -

the 2nd day of application were to the cxtent of 12.83 to

.0..15.



st B

46,08 ppm all of which wecre highcr than the tolerance limit

of 10 ppm fixcd for thc toxicant. From the fourth day onwards
the rcsiduce had decteriorated to levels bclow the tolerance
1imits on bhindi, brinjal and cowpes but not on bittcr gourd
fruite. On bitter gourd thc insceticide residues persisted

at high 1lcvels c¢ven on the 8th day after application. The
ingrease in the residucs obscrved on these fruits as days
passed could not be cxplained. Washing of the treated frults
on the sccond day of treatment rcduccd the residuvues of carbaryl
on thecm to very low lcvcls in &ll the vcgctibles exccpting

bi tter gourd. On bitter gourd also there was a reduction of
regiducs duec to washing to the cxtent of 52% the residue per-
sisting on the fruits bcing 22.17 ppm which was highecr than the

tolerance 1imit.

Malathi on.
Resulte are presented in Table 6.

Table 6. Rcsiduc of malathion (0.1% cmulsion) on
vegetables at different intervals after
application.

Tntervals Residues in ppm on
(days) Bhindi Brinjal Cowpea.
g d.14 0.16 Dk
2 (washed) 0.28 Ci? 0+18
4] g ' 008 ND

— e e e mm ww wm e mme wm wm e o e G e e e em e e o e e e e T ae e e

The residucs of malathion remaining on the vegetables
from 0.1% sprays of malathi on were much bclow the tolerance
limit of 3 ppm on brinjal and COWpéa pods on the second day
of application. On bhindi this rcsidue was to the cxtcnt of

3.14 ppm which was slightly above thc tolcrance limit. The

..I.16I
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rcsidues had gone down to significant levels on the 5th day
of spraying on &11 the three vegctables. Washing on the
sccond day in water removed thce residuc on bhindi considera-

bly bringing it well bclow thc tolcrunce limit.

Ve thyl Parathion.

Data on thesc detcrminati ons are given in Table 7.

mable 7. Residues of methyl parathion (0.085% cmulsion)
on vegctables at diffcrent intervals after
appli cation.

_— e e o e mm e em e e wm mm e mm ma = em = o = mm mm e e = e e e e e

Tntervals Residucs in ppm on
(days) Bhindi Brinjal  Cowpea Bitter gourd.
2 192 0«39 1.85 WD
2 (washed) 0.22 0.29 0. 38 WD
4 0.21 WD 0.26 -
8 D ND ND S

The 1levels of rcsiducs of mcthyl pérathion on bhindi
and cowpea werc above thc tolerance limit of 1.0 ppm on the
second day of application. On the fourth day of &application
the residuc levels in both these werc reduced to insignificant
levcls. On brinjal fruits the rcsiduc on the 2nd day of
application was only 0.39 ppm which was much bclow thc tole-
rancc level. On bitter gourd fruits there was no detectable
level of the residuc on the second day of @pplication.
washing the vegetablcs was c¢ffcetive in reducing the residues
of methyl parathion considerabley and washing on the sccond
day brought down the rcsidues to safe lcvels on bhindi and

COWPECa.

..0017'
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Fenitrothion.

Resul t8 of the residue determinations of fenitrothion

from 0.095% sprays are given in Table 8.

Table 8. Residucs of fenitrothion (0.05% emulsion) on
vegetables at di fferent intervals after
application.

Residue in ppm on

(days) Bhindi Brinjal Cowpesa
2 {59 0 +:22 Del 3
2 (wished) OBl D 0.12
4 0«21 D 0.09
'? “TD e 0004:

Residue of fenitrothion pecrsisting on bhindi fruits
after 2 days of application was 0.59 ppm which was highcr
than the tolcrance level of 0.3 ppm. On the 4th day the
rcsidue had bcen rcduced to 0.27 ppm which was just bclow
the tolcrance 1limits; on the 7th day therc was no dctectable
level of the »csiduc. On brinjal fruit and cowpeca pods the
rcei dues persiasting on the 2nd day ef application werc 0.22
and 0.13 ppm rcspectively and werc ﬂclow the tolerance limits.
Wwashing on the 2nd day was not found to reduce the residucs
of fenitrothion to any significant level on bhindi and cowpca.
S0 on bhindi washing could not bring down thc rcsiducs to

safe levels on the 2nd day.

Fenthion.
Results of residue detecrminations on vegctablcs of

fenthion uscd as 0.05% sprays are given in Table 9.
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Table 9.  Residues of fenthion (0.05 emulsion) on
vegetibles at different intervals after
applicati on.

Intervals Residucs in ppm on
(days) Bhindi Brinjal Cowpea Bitter gourd
2 0.055 § 8%l 0+25 0.13
2 (washed) 0.04 B.13 0.22 0.08
4 - - 016 ND
7 0.04 - ND =

O s e e s i = I I s

Tt may be secn that the residues of fenthion left in the
Al fferent vegetables on the sccond day of application were
from 0.055 ppm on bhindi to 0.25 ppm on brinjal and cowpea.
A1l these lcvels were below the tolerance level of 0.5 ppm
fixed for the toxicant. There were also indicitions that the

residues could be rcduced by washing.

Auinal phos.

results of residue decicrmin:tions of guinalprhos on
vegctables when used as 0.08% sprays are presented in Table 10.
Table 10.  Recsiducs of quinalphos (0.05% emulsion) on

vegetables at di fferent intcrvals after
application.

) fT;t;r;a{s ———————— R;s;dae‘i; ;pg gn: ———————— )
(days) Bhindi Brinjal Cowpea Bitter gourd
2 U853 0. 34 023 0.009
2 (washed) 0.05 0.097 0.20 D
4 - 0:195 0015 0.013
7 0.01 0«17 0.014 VD

vesel9,



The levels of rcsidues of quinalphos were 0.83 and
0.34 ppm respecctively on bhindi and brinjal fruits on the
sccond day of insceticide applicati on and these were higher
than the tolerance 1imit of 0.25 ppm fixcd for the toxicant.
On cowpea the level was slightly below the tolerance level
and on bitter gourd much below thc safe level. On the fourth
day of insecticide application the residuec levels of the
ingecticide had comc down to low &and séfe lcvels on bhindi
and brinjal. Washing on the second day was effective in

bringing down thc rcsiducs to very low wnd safe levels.

Endosulfan.

Resultes of residue detcrmimnations of endosulfan used as

0.05% sprays on vegetibles are given in Table 11.

Table 11. Residues of cndosulfan (0.05% emulsion) on
vegetables at different intervals after
application.

B T e T —

Tntervals Residues in ppm on @
(days) Bhindi Brinjal Cowpca  Bitter gourd
2 0.15 0.12 0.65 ND
2 (Washed) D 0.18 wD ND
4 0.15 D15 .31 ==
10 0.18 D WD e

b A A A i o I T T G,

Tt will be scen that the rcsi ducs of endosulfan on the
vegetables on the seccond day of applicati on ranging from
non-detectable levels to 0.65 ppmfwere much bclow the tolerance
1limit of 2.0 ppm fixed for the toxécant on vegethles. Washing

t

| hade
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was effective in removing the residues on bhindi and cowpei
but not on brinjal. Thec rcduction of the existing residucs
on thc vegetables wes slow ti1l fourth days; on the tenth
day there wis still residues on bhindi fruits while on the

others there werec no detcectablc residucs.

Rcsidues of Phosalone on Vegetablcs.

Regti die determinations made of phosalone applied as
0.055 emulsion on bhindi, brinjal and cowpea showed that
there were no detcctable residucs on these vegetables on

the second day of application of the insecticide.

Residucs of Tnsecticides on Sweebtb-potato tubcrs.

For detcrmining the residucs of inseccticides which might
bec persisting on sweet potato tubcrs when used to control the
swcet potato weevil & field experimcnt was conducted. Swcet
potato was cultivatcd on raised circular mounds following the
usual. agronomic practices. The insccticides were applied
to the mounds as drcnches 30 days and 60 days after planting.
The tubcrs were harvested on the 90th day and the external
residucs of insecticides on the tubcrs determined as in the
case of other wvegctables. Refcrence curves also had bcen
preparcd for each insecticidc. WNene of the insccticides had
left any detectable residues on the tubcrs. Hence the de-
tailed déta on the reference curve and residue detcrminations

arce not presented in this report.

...‘210
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Assay of insecticide residucs persisting on vegetables
following application of toxicants wis done in terms of the

response of D.mclanogaster to the residucs. The response

used was mortality ©nd this wis asccrtained by exposing the
test insects to dry films of the residucs laid within the
surface of test-tubcs from the residue extracts in acetone.
The rcsponse of the test insect was actually to a combination
of the insccticide and acetone-soluble plant extracts. Hence
it was considered necessary that in the formulation of the
reference curve also the influence of the plant extracts,

if any, was takcn into account. It was to ensure this, thot
in the rcference curve detcrminations of the response of the
test insect to graded conccentrations of the known residues,
the inseccticide was laid firet on the vegetable surface and
extracted with acctonc. The dosage (residue) - mortality

relations between the different insecticides and D.melanogaster

are given in Tables 1 to 4 in tcrms of regression equation and

T.C 50 in each case.

One observation which has emcrged is that the test inscet.
responds differcntly to the same insecticidc when laid and
cxtracted on differcnt vegetables. 4 comparison of the L,C 50
valucs of the same insecticide extracted from different vege -
tablcs will show this. Such a comvirison for the diffcrent
insecticides is presentcd in Table 12. Tt is not possible
to explain why this variation is duc to with the available

information.

..I.22.
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pable 12, TC 50 values of di fferent insecticide.
residucs to D.mclanogaster on di fferent
vegetables.

—_ T.C 50 on:

ERsie Gt e Rhindi Brinjal cowpea Bitter gourd
walathion 0.6223 0.4581 Q.6725 -
Tenitrothi on 0.2286 0,1695 U<1180 -
Wethyl parathion 044130 £« 1360 0.0724 0.2373
Fenthion 01578 0.3161 0.3634 0.2347
Quinalphos 0.21357 0.1269 1162 D:V8L5
Carbaryl 29.11 3888 24 .38 15:'16
Endosulfan 03534 0.4812 1,124 0.3895
Phosalone 5181 6.252 BTl -

— n e o em e e emm wm mm mm e me e e m mm me e e me e e O mme mm em m —

Results of rcsidue determinati ons of insecticides on
the vegetables will help in fixing the waiting periods.
Wal ting period can be taken as the time required for the
rcsidues of insecticides on the vecgetables to reach levels
below the tolerance 1imits following the application of
the insecticides. A consolidated statement of the time
nceded for the insecticide residues to fall beclow tolecrance

lecvels is given in Table 13.

On bhindi fruits residucs of malathion are reduced to
safe level in & days. The wéiting periods reported by eurlier
workers vary considerably they being 3 hours (Jat et.al. 1973),
zero hour (initial deposit below toldrance limit) (Joia et.al.

1974; TDeshmukh & Singh, 1975) and 7 days (Dixit et.al. 1975).

...‘23‘
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Tahle 13. Time nceded for the insecticide residucs
to fall bclow tolcrance 1imits on &iffecrent
vegetables.

. Time in days needed for residues
Tnaecticide to fall bclow tolerance limits on
Bhindi Brinjal Cowpez  Bitter gourd

T T e e e sm mm v e e en e em T e en em e mm e e me e wn e ew b = e

Mal athi on 5} 2 2 -
Penitrothion 4 2 g -
Fenthi on & 2 e 2
Endosulfan 2 2 o 2
Carbaryl 4 4 4 MOrg than
Qui nalphos 4 4 & 2
Methyl parathion 4 2 4 o
Phosalone Z B 2 2

_.-_._..__—._._—__.——_._—_.——-.—--—__-——_~_

Taiting period for fenthion on bhindi is 2 days in the pre-
sent studies as against zero hour rcported by Joia ct.al.
(1974). For endosulfan the waiting period of 2 days fixcd
comparcs well wi th zero hour of Singh et.al. (1974, Jola
et.al. (1974) and Dixit et.al. (1975) and 3 days of Rajakamu
Eﬁ'ﬂl' (1976). 4 6 day waiting period was, however, recom-
mended by Wath éf'fl' (1974) for endosulfan. For carbaryl
residues on bhindi a wai ting period of 4 diys is indicated
here, the previous findings being 3 days (Raghur:j EE'E&'
1973 and Rajakannu et.al. 1976), 24 hours (Srivastava et.al.
1976) and zero hour (Deshmukh & Singh 1975). The residue
detcrminations of feni trothion, quinalphos, methyl parathion
and phosalone on bhindi have been done for the first time and
the waiting periods arrived at for them are 4, 4, 4 and 2

days respcetively.

* o g '24:.
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On brinjal fru ts waiting period proposed is 2 days
for malathion. A 3 day waiting pcriod has been recommended
by Takshminarayansn & Menon (1974) and Jain & Gupta (1976).
Tor endosulfan a waiting pcriod of 2 days is fixed as against
3 days proposed by Rajakannu gﬁ.gl.\(1976). For carbaryl
the waliting period arrived at in the present studies on
brinjal is 4 days while 3 days have been proposed by Raja-
kannu et.al. (1976) . Waiting pcriods have been workcd out
for the first time for fenitrothion, fenthion, quinalphos,
me thyl parathion and phosalone on brinjal‘fruits and these

are 2, 2, 4, 2 and 2 days respcctively.

On cowpea pods 2 days fopm the waiting period for -
malathion in the present stuldics. Fotedar et.al.(1976)
recommended & days. TFor carbaryl @ period of 4 days is
seen to be the wai ting period as against 3 days reported by
Srivastava & Sharma (1976) and 11 - 15 days reported by
Awasthi et.al. (1977). Waiting periods have been recommended
for the first time for fenttrothion, fenthion, endosulfan,
quinalphos, methyl parathion and phosalone on cowpea pods

and these are 2, 2, 2, 2, 4 &and 2 days respectively.

On bitter gourd fruits watting periods have been
determined for fenthion, cndbsulfan, carbaryl, quinalphos,
methyl parathion and phosalone for the first time. These
waiting pert ods are 2, 2, more than 8, 2, 2 and 2 days

respectively.

...l25'
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Tn general washing of the vegetables on the &nd day
of insecticidal application has been seen to be effective
in bringing down the residues to safe levels. Thus, residues
of carbaryl have been removed and brought to insignificant
1evels by washing on bhindi, brinjal and cowpea pods but
not on bitter gourd fruits. Effective removal of carbaryl
residues from vegctables has bcen reported earlier by
Deshmukh & Singh (1975), Krishniah et.al. (1975), Srivastava
Ef'fl' (1976) Rajakkanu et.al. (1976) and ®trivastava and

Sharma (1976) .

walathi on and methyl parathion residucs a«re reduced
to gafe levels by washing on bhindi, brinjal and cowped.
Penitrothi on residucs can be effectively removed by wishing
from brinjal and cowpea but not from bhindi fruits. Quinal-
phos residues are removed cffecti vely by washing from bhindi,
brinjal, cowpca and bitter gourd. Endosulfan residucs also
can be removed similarly. TFffeetive removal of endosul fan
residues has been reported also by Wath et. El'(1974) and

Rajakannu et. al. (1976) .

The findings that phosalone does not show any
detectable residuecs on the vegetabies on the sccond day
of application and that none of the insecticides under
study leave any detcctable residucs on sweet potato tubcrs

are significant findings.

....l26.
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SECTION D.

SUMMAR Y.

Resi due-mortality rclations between insecticide residucs

on vegetables and adults of Drosephila melanogaster (tecst

incect used in thc bioassay) wcre workcd out. The method

used for these detcrminations is described. The insecticides
nsed for these determinoti ons were carbaryl, methyl parathi on,
malathion, fenthion, fenitrothion, gquinalphos, phosalone and
endosulfan. The vegetables used in these studics were fruits
of bhindi, brinjal and bitter-gourd and cowpes pods. The

dats in each case was analysed by probit analysis mecthod

and regression equations worked out. Thesec equations were
used as reference equations for detcrmination of unknown

A BE

rest ducs on the vegetables.

Resi dues of carbaryl, malathion, methyl parathion,
feni trothion, fenthion, quinalphos and cndosul fan remaining
on frui ts of bhindi, brinjal and bitter gourd and cowpet pods
were detcrmincd by bioassay as mentioncd above at di fferent
intervals after application of the insecticides. The method

used in these determinations is described.

The pcriods taken for the residucs of the d] fierent
insecticides on different vegetables when applicd as sprays
at field concentrations, to decreazse to levels below the

tolerance limits (waiting periods) were as follows:-—

100027.
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Tor malathion, 5 days on bhindi, 2 days on brinjal and 2 days
on cowpea pods. Tor fenitrothion, 4 days on bhindl and 2 days
each on brinjal and cowpca. For fenthion, 2 days each on
bhindi, brinjal, cowpeca &nd bitter gourd. For endosulfan,

2 days edch on bhindi, brinjal, cowpci and bitter gourd.

For carbaryl 4 days cach on bhindi, brinjal and cowpca and
more than 8 days on bitter gourd. For quinalphos, 4 days
each on bhindi and brinjal and 2 days each on cowpca and
bitter gourd. For methyl parathion, 4 days each on bhindi
and cowpca and 2 days cach on brinjal and bitter gourd. For
phosalone 2 days cach on bhindi, brinjal, cowpea and bitter

gourd.

Washing of the insecticide trecated vegetables on the
ond day of treatment was in gencral effective in removing
the residucs substantially. Washing was effective in bring-
ing the rcsiducs below tolerance limits in the case of
carbaryl on bhindi, brinjal and cowpez, malathion on bhindi,
methyl parathion on bhindi and cowpcae and quinalphos on
bhindi and brinjal. Washing wes not effective in removing

carbaryl from bitter gourd and fenitrothion from bhindi.

SECTTON E

REMARKS O® THE STANDING COMMITTEF aND ACTTON T.KEN THEREON

..'.28.
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SECTTON F

RESUT,TS OF RESEARCHS THAT CaN Bb BXPLOITED ON PILOT OR FIWLD

SCATE.

b) Resulte of rescarches of proved cconomic value that

may be passed on to the extension workers for general

adoption.

(1) Hozgards of insecticide residues to human
health form one of thc important adverse side
effects of inscecticidal control of érop pests.
An effective control of such hazards consists
in fixing wiiting periods for the different
insecticides on different crops. Waiting
period signifies the minimum pecriod which
should eclapse for the residues of the insecti-
cide pn a crop to dissipate to levels below the
tolerance 1imit of the insecticide. Bascd on
the findings of the, present studies waiting
periods can bc fixed as given below for the
di fferent insecticidcs and vegetables under

the cco-climatic system existing in Kerala.

® I.29‘
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Tnsecticide spray - Waiting period
concentriti on Vegetuble in days.

- e S e e el e ey e e — e em e o ™ dn m e e e W e -

Carbaryl 0.2% Bhindi
Brinjal
gowpea
Bitter gourd More than 8

NN

walnthion 0.14% Bhindi
Brinjal
Cowpea

Methyl parathion 0.05% Bhindi
Brinjal
Cowpea
Bitter gourd

Teni trothi on 0.054 Bhindi
Brinjal
Cowpea

Fenthion 0.05% Bhindi
Brinjal
Cowpeit
Bitter gourd

VAV AW oV QOO W DO O W DO O

Quinalphos 0.05% Bhindi
Brinjal
Cowpesa
Bitter gourd

2020 WS i

Fndosulfan 0.05% Rhindi
Brinjal
Cowpca
Bitter gourd

Phosalone 0.059 Bhindi
Brinjal
Cowpea
Bitter gourd

1AV IRAVIRAVINAV] [AVIAVIFAGIRAV)

(11) A11 the above cight insceticides can be used for
the control of swect potato weevil on the crop up to
one month prior to harvesting without any risk of
contamination of the tubcrs by thec insecticide

residucs.,

....50'
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(1i1) Results have shown that in general washing the
treated fruits in water is he€lpful in removing
the insecticide residues to levels be€low tole-
rance 1limits. This information may be trans-
mitted to cultivators so that they may waish

the treated vegetables before being marketed.
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