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Cowpea is one of the major pulse crop during the
(Kharif season July-Septenber) in India. It is infest-
ed by all the mmjor pests of pulses, nanely pod borers,
aphids and hairy caterpillar, which cause reduction in
yield. Till recently HCH ( hexachl orocycl ohexane) was
bei ng used (Mikherjee etal.1992) for the control of the
insect pests in pulses. HCH dust was popul ar anong the
farmers inspite of its containing the other inactive
i somrers of HCH, viz., alpha, beta and delta which did
not possess insecticidal activity. The use of these
unwanted isonmers led to their accumulation which is
responsi bl e for bioaccumulation in the food chain. This
led to the introduction of the active isoner of
HCH, | i ndane in the country and nade anot her organoch-

| orine insecticide, endosulfan, which is relatively
| ess persistent (Gopal and Mikherjee 1993a), anong the
exi sting organochlorines, an insecticides of choice

in farners field

The introduction of |indane EC and dust fornulation of
endosul fan pronpted us to evaluate the residue behavior
of lindane and endosul fan on cowpea crop

MATERI ALS AND METHODS

Cowpea crop, variety Ganga Safed 2 was grown at Indian
Agricultural Research Institute, New Delhi during the
Kharif season of 1996. I nsecticides applied were
| i ndane dust (Hemalin - 20, 20 EC) @ 250 and 500 g
a.i./ha 10.05 and 0.1% @500 L/ha) and endosul fan dust
(Thi odan-2, 2% dust) @ 350 and 700 g a.i./ha. The
field layout was randonm sed block design. The experi -
ment was perfornmed in triplicate for each pesticide on
three different plots and at each dose of application.
A control experinent under simlar conditions was al so
conduct ed. The insecticides were applied at 50% pod
formation stage.
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The maxi mum and m ni num tenperatures during the crop
season were 33.26°C and 24.52°C, respectively wth
average relative humdity of 72.52%, average sunshine
hours were 8.19. The crop was raised under irrigated
condi tions. The totall rainfall during the study was
3.98 mMm

A representative sanple of cowpea pods (25g) collected
on different intervals of time was blended three tines
with acetone (50 mL) in a Waring bl ender. The extract
was concentrated under reduced pressure and diluted
Wi th saturated sodium chloride solution (150 nmL). It
was then partitioned into hexane (30nL). The extract
was cleaned up by dropwi se addition of concentrated
sul phuric acid (25 m), washed with distilled water and
dried over sodium sulfate. The solution was con-
centrated to 10 nL and determined by gas liquid chro-
mat oqraphv. At harvest tine, cowpea qrains were honog-
enized three times with acetonitrile water (2:1. 50nL).
The extract was partitioned into hexane and cl eaned-up
of co-extractives as above.

The harvest time pod covers (husk, 10g) and grains
(powdered. 25g) were extracted in a Soxhlet extractor
W th hexane-acetone (150 nlL) for 6 hr. The extracts
were subjected to clean-up as in case of pods.

The endosul fan residues were extracted from cowpea pods
(25g) by honpgeni zing three tinmes with isopropanol -
hexane 11:3, 50nL) and cleaned by follow nq the proce-
dure described by Copal etal. (1988). At harvest tine,

the grains were qgrinded in a Wley MII, and 25 ¢
sanple was extracted in a Soxhlet extractor for 6 hr
wi th hexane-acetone 11:1. 250 niL). The extract was

concentrated and made up in hexane-acetone 19:1, 100
nm.) and subjected to charcoal clean up as above.

The residues of I|indane and endosul fan were quantified
by gas liquid chromatoqraphy using an electron capture
detector (Ni®) in Hewett Packard 5890 Series |. The
colum used for the determnation was 3% OV-17 (ql ass,
2m lona and 2nm I D) on chronosorb VWHP. The carrier
gas, nitrogen flow was maintained at 30 nL/mn. The
tenperatures mai ntai ned were colum 220° C injection
port 250°C and detector 300°C. The sensitivity for
i ndane was 0.001 ug, 0.005 ug for alpha endosul fan and
beta endosulfan and 0.06 ug for endosulfan sulfate.

A recent review (Mikherjee and CGopal, 1996aj lists vari-
ous col um packi ngs and tenperature conditions that can
be used to confirmthe identity of the organochlorine
i nsecticides using an alternate columm polarity.
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RESULTS AND DI SCUSSI ON

The percent recovery of l|indane and total endosulfan
from cowpea pods ranged from 88-91. The cumul ative
resi dues of |indane dissipated from the crop faster
than endosul fan. The percent dissipation by day-16 for
is lindane is about 98, while that of endosulfan is
only 76 (Table 1 and 2).

Table 1. Residues of Lindane (ug g') in Cowea Pods

Sanpling Rate”® of Aver age’ % Di ssi pation
day application resi dues
0(1hr) 250 0.250
500 0.510
1 250 0.093 62.8
500 0.188 63.13
3 250 0.077 69.2
500 0.162 68.2
5 250 0.042 83.2
500 0.089 82.5
7 250 0.028 88.8
500 0.077 84.9
10 250 0.017 93.2
500 0.035 93.1
16 250 0.005 98.0
500 0.017 96.6
Harvest 250 0.001 or Trace -
Pod covers 500 0.006 -
Grains 250 ND -
500 0.003 -
Replicates, ° g a.i. ha': " Average of three repli-
cates

ND - Non detectable £0.001 ug ¢

In the sanples analysed for |indane no other HCH
i somers were detected indicating that |indane is not
interconverted to other isomers of HCH, nanely al pha
beta and delta. This is also evident when |indane EC
was sprayed on chickpea croP (Gopal and Mikherj ee.
1993b). In comparing the application of HCH dust on
chi ckpea and pi geonpea the dissipation pattern of gamma
i somer, it was found sinmilar to as in this study (
Mikherjee etal. 1989).

The dissipation pattern of endosulfan (Table 2) shows
that endosulfan, which is a mxture of two stereoi som
ers al pha and beta, appears on day-0 and slow v dissi-
pates with time. Al pha isomer of endosul fan dissipates
to 72 percent by day-16 while beta isonmer dissipates by
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81 percent in the sane period of time, at both the
concentrations of application. Endosul fan sulfate, a
toxic netabolite was first detected in day-5 sanples

whi ch then peaked on day-10 and then sradual | v decli ned
by day-16 in the sanples (Mikherjee etal. 1993a). The
other deqradative netabolites endosulfan [Iactone.
endosul f an et her, endosul fan di ol were not determ ned as
they are non toxic to mammls. The al pha endosulfan is
known to undergo interconversion in plants to beta
endosul fan as observed by Mikherjee and Gopal, 1994a
when pure enul sifiable concentrate of al pha isoner and
beta isonmer were applied separately on chickpea crop

The data (Table 21 shows that al pha isoner dissipates
from 15.6 percent on day-l to 72.6 in day-16.in con-
trast to the dissipation rate of beta endosul fan which
is 51 percent by day-1 and reaches a naxi num of 83
percent by day-16. The data reveals the rate of |oss
is 57 percent in alpha, whereas it is only 32 percent
in case of beta isoner, indicating that al pha degrades
faster with tinme while beta degrades slowy and tends
to accunul ate. This may be due to interconversion of
al pha isomer into betalsoner as is evident by the
report of Mikherjee and CGopal (1994a). Although beta
enosul fan is known to persist it has been very effec-
tively degraded by Asperigillus niger(Mikherjee

etal. 1994b). No endosulfan sulfate is detected in

Table 2 Persistence of Endosul fan on Cowpea Pods

Aver age® Residues (ug g
Sanplina Rate*al pha beta endo- Total % ssipation

day of appli - sul fan
cation sul fate
0 350 0.74 0.40 1.15
700 1.95 0.96 2.91
1 350 0.62 0.24 0. 86 29.6
700 1.74 0.63 2. 37 18.2
5 350 0.45 0.16 0.01 0.63 48.5
700 1.24 0. 37 0.053 1.66  42.7
10 350 0.32 0.16 0.021  0.50 59.0
700 0.85 0.26 0.052 1.17 59.8
16 350 0.20 0.08 0.005 0.29 76.4
700 0.53 0.18 0.008 0.72 75.1
Har vest 350 0.09 0.001 - 0.09
Pod 700 0.16 0.003 - 0.17
cover
Gains 350 0.007 0.024 - 0.03
700 0.009 0.051 - 0. 06
“,ga.i.ha-L: " average of three replicates
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harvest grains, but the percent of beta isoner is nore
than the al pha isoner in the grains.

Table-3 Half Life and Regression Equation

Pesti ci de Tr eat nent RL,, Regression Equation
g a-i. ha' (day) y=
Li ndane 250 3 2.18 -0.09x
500 4 2.47 -0.09x
Endosul f an 350 8 0. 085- 0. 04x
700 8 0. 463- 0. 04x

The half life of |indane was 3 days and that of endo-
sulfan was 8 days at the recommended rate of applica-
tion (Table 4).The regression equation is also given in
the table. The waiting period of |indane and endosul f an
on cowpea cannot be proposed as the Maxi mum residue
limt (MRL) of both |lindane and endosul fan is not yet
docunmented by FAQ WHO. During a nonitoring experinment
conducted in the market sanples residues of both these
i nsecticides were detected (Mikherjee and Gopal, 1996b)
in vegetables ,pulses and other comodities.It is
therefore inperative to establish the MRL of these
insecticides on pulses. This work was a part of the
progranme under All India Coordi nated Project on Pes-
ticides Residues.
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