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DISSIPATION OF ENDOSULFAN IN COWPEA
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Abstract : In an experiment to study the dissipation of endosulfanin cowpea pods following application
@ 007 and 0.14 per cent a flowering and paid formation stage, the residues dissipated below detectable
level on 15th day in the lower dose while 0.3 mg kg’ could be detected in the higher dose. A waiting
period of 2.85 and 5.21 days are fixed for the lower and higher dose respectively. Washing of green pods
removed 39.78% of the initial deposit while washing followed by cooking removed up to 67.93% in the

lower dose.
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INTRODUCTION

Cowpea, Vigna ungiculata 1. is affected by a
spectrum of pests in the flowering and pod
formation stages. To achieve an effective
control of pod borers and leaf miner, farmers
regularly use systemic insecticides at an inter-
val of 3to 4 days. Safer and effective insecti-
cides are to be identified for the management
of pod borers with a view of minimising
harvest time residues in cowpea pods. Hence
an experiment was conducted to study the
disspation of endosulfan for which the
maximum residue limit (MRL) prescribed by
FAO and WHO isrelatively higher.

MATERIALSAND METHODS

A ficld experiment was laid out in plots of 5
m- a the Instructional Farm, College of Agri-
culture, Vélayani, Trivandrum during July-
September 1992 using the cowpea variety C-
152. Endosulfan 0.07% (500 g a ha') and
0.14% (1000 g ai ha' were applied @ 700 1
ha' at the flowering stage and 25 days later at
the pod formation stage. Pod samples were
drawn randomly at 0 (2h), 1, 3, 5, 7, 10 and
15 days after the second spraying. Grain and
pod cover were collected at the first harvest.
The mean temperature during the first applica-
tion of insecticide and the last sampling ranged
from 23.2°C to 30 C and the percentage
relative humidity from 88 to 96. The average
sunshine hours during the period was 8.8 and
totdl rainfall was 626 mm.

A representative of fresh pod sample (50 @)
was taken for anadysis. The pod samples were

extracted twice with 150ml mixture of isopro-
panol and n-hexane (1:2 V/V) by blending
each time for 3 min. The extract was diluted
with 100 ml distilled water to remove the
aqueous layer and the n-hexane extract was
dried over sodium sulphate. The n-hexane
extract was concentrated, and dissolved in 45
ml n-hexane and 5 ml of acetone. Darco-G 60
(05 g) was added and alowed to stand for 1
min with occasiond shaking. The mixture was
filtered through filter paper (Whatman No.1)
and washed the residue thrice with 15 ml n-
hexane @ acetone (9:1) mixture. The extract
was again concentrated and dissolved in
ditilled hexane to inject in GC.

The grain and the dry pod cover after grinding
to coarse powder were extracted in a soxhlet
gpparatus using n-hexane as the solvent. The
materials were refluxed over a water bath at
80 C for 6 hours. The extracts were desaned
up by the acetonitrite partitioning technique
(Jones and Riddich, 1952). The residues of the
metabolites viz., dpha, beta, and endosulfan
sulphate were determined by gas chromato-
graphy using Chemito Modd 3865 equipped
with eectron capture detector and 2 m x 2
mm glass column packed with 3 per cent OC
17.  The column, injection and detector
temperature were 200" C, 220°C and 250 C
respectively and the flow of the carrier gas N,
was 80 ml min .

The efficiency of extraction, clean up and
estimation procedure was checked by recovery
experiments for endosulfan by fortifying the
repective samples. The recovery vaues of
pods, grains and pod cover ranged from 80 to
90 per cent.
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Pod samples of O day (2 hours after of cowpea after 2 hours of spraying was 3.72
application) and 7th day were subjected to and 6.30 mg kg ' for the doses of 0.07 and

washing alone and washing followed by 0.14% respectively. The residues in the pods
cooking to assess the effect of processing on after 1, 3, 5, 7 and 10 days of second
the removal of the residues. The rate of application were 2.95, 2.04, 108, 0.69 and
dissipation of endosulfan residues was worked 009 mg kg ' respectively when applied @
out by determining RL,, values. Ty, vaues 0.07% spray. The corresponding values were

were statistically worked out to obtain the 514, 398, 196, 103 and 060 mg kg'
waiting period following the method of respectively when applied @ 0.14%. No

Hoskins (1961). detectable resdue was seen on 15th day of

application for the lower dose while 0.31 mg
RESULTS AND DISCUSSION kg ' was observed for the higher dose. The

reduction in the level of residues in the days
The residue data of endosulfan on cowpea following application may be attributed to
pods at different sampling intervals are given physical removal by the  weathering
inTable I. A perusa of the data revealed that agencies as explained by Gunther and Blin

the initial deposit of endosulfan on green pods (1955).
Table 1. Mean residues of endosulfan on cowpea pods (mg kg ')

Sampling Endosulfan 0.07% Endosulfan O..14 %, |

| interval, |
| day alpha beta Sulphate Total alpha beta Sulphate Total
| } N : N 1 - A& i
| omn 286 + 086 ND 372 486 + 144 + ND 630 |
| 0222 0.102 0467 0142 -
_ . | (p—— . /S
1 221 t 074 t ND 295 381 ¢ 153 £ ND 5.14
‘ 0.437 0058 0413 0.108
' 3 106 t 062 t 036 * 204 237 106 i 055 - 398
0173 0.120 0.049 0.113 0.009 0.080
| - |
' 5 058 + 034 016 t 108 087 t 079 ¢ 030 19 i
! 0078 0056 0041 0174 0.078 0030
|
| ; _
' 7 032 i 030 t 007 069 041 + 053 009 103
' 0.039 0.049 0.009 0053 008 i 0024
10 004 £ 006 * 001l * 009 023 + 030 + 007 t 060
0.009 0019 000 0.057 065 0016
| 15 ND ND ND ND 014 011 % 660 - 031
; 0032 0020 0016
|
| Reg. equation y - 1.106 - 0.2821 y - 0.7837 - 0.0931
| Ttol (days) 2.85 T tol (days) 5.21
The initial deposits of apha and beta day onwards and the percentage isomer ratio
endosulfan were 2.86 and 086 mg kg' of apha endosulfan, beta endosulfan and
respectively for lower dose while it was 4.86 endosulfan sulphate on the third day was
and 144 mg kg' for the higher dose 52:30:18. The waiting period of endosulfan in

Endosulfan sulphate was detected from 3rd cowpea pods when treated at 0.07% was 2.85
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Table 2. Effect of decontamination techniques on the removal of endosulfan residues (mg kg ') in cowpea

Samp- Unwashed Washed % Washed & cooked %
ling j removal removal
,apha beta sulphate Total = alpha beta sulphate Total alpha beta sulphate Total
A. Endosulfan 0.07%
0O i 286 086 372 178 046 224 3978 102 041 148 60.21
7 032 030 007 069 025 024 002 051 2609 019i.013 001 033 5217
B. Endosulfan 0.14%
; 0 486 144 630 203 175 - 378 4000 181 052: 233 6302 |
l 7 041 053 009 103 025 028 007 060 4174 i 0.18 020 003 041 6019 |

days and at 0.14% was 5.21 days. These
results are in conformity with the findings of
Rampal and Handa (1994) who reported that
endosulfan residues in soyabean pods reached
below the MRL of 2 mg kg ' as fixed by FAO
(1985) in 3.10 days following application @
0.07% at the pod formation stage.

The data pertaining to the effect of the
decontamination process are presented in Table
2. Washing of 0 days (2 hours) cowpea pods
for one minute under water led to the removal
of 39.78 and 40.00% of the residues from the
norma and double dose respectively.  But
there was remarkable reduction of 60.21 and
63.02% of residues when (2 hours) pods from
norma and double dose were subjected to
washing followed by cooking. The correspond-
ing values for the 7th day samples were 52.17
and 60.19%. These findings are in conformity
with those of Rampal and Handa (1994) who
observed that washing in water and cooking
decreased endosulfan residues by 60-86% in
soyabean. Thus decontamination processes
render pods safer for consumption by reducing
the residues.

Thus based on the harvest time residue data,
endosulfan can be identified as a safe insecti-
cide for the insecticidal management of pod
borers. Fed evauation may be taken up to
asess the bioefficacy of endosulfan in compa
rison with the presently recommended insecti-
cides.
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