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Pi geon pea (Cajanus cajan L.) is the nost inportant

Kharif pulse crop grown in India. However. it is
attacked severely in the fields by insects specially
pod borer (Heliothis armgera Hub.). Sever al

i nsecticides have been reconmended for the control of
t hese pests. Fenvalerate is one of the nobst conmmon
reconmendation in this regard. The conmpound is known
to be environmentally stable and noderately toxic to
warm bl ooded animals (Zwei g and Shernma 1984).

The use of pesticides results in the accumnul ati onof

their residues in crop. If these residues persist in
the crop at the tinme of harvest they may be harnful to
the consuner as well as to the environnent. Hence, it

is essential that any pesticide should be tested for
its residual behaviour so that proper reconmmendation of
its use can be nade. Therefore, it was considered
necessary to study the residual behavi our  of
fenval erate in green pod, pod cover and mature grains
of pigeonpea, to ensure its environnental safety to the
pul se consuners wunder sub-tropical conditions of
Raj asthan (India).

MATERI ALS AND METHODS

The field experiment was conducted in Kharif 1994 at
the Agricultural Research Station, Durgapura, Jaipur.
Pi geonpea was raised in 4 mx 5 m plots. Al the
cultural practices were followed as the package of
practices recommended by the Rajasthan Agricultural
Uni versity. Two doses 75 and 150 g ai/ha of each
formul ation of fenvalerate (0.4% dust and 20% EC) were
applied to the crop tw ce. The first application was
done four wk after the germnation of the crop and the
second one at the pod formation stage. Al the
treatments alongwith the control were replicated thrice
in a randoni sed bl ock design. Green pod sanpl es of
pi geonpea were collected at 0, 1, 5, 0, 15 and 20 days.
Pod cover and grain sanples were collected at crop
maturity. All  the sanples were analysed for
fenval erate resi dues by G.C net hod.
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Fifty gram of finely choped green pod sanples of
pi geonpea were drawn by quartering technique (Zweig and
Sherma 1972). The sanples were honogenised with n-
hexane and isopropanol (3:1) in tissue honogeni zer.
The extract was washed with water to renove the
i sopropanol (Zweig and Sherna 1984). The n-hexane
extract was dried over anhydrous sodium sulphate,
concentrated and chromat ographed over acidic al um na.
The colum was eluted with a mxture of n-hexane
acetone (9:1). The eluent was concentrated to a known
vol ume and then anal ysed using G.C

The grain and pod cover sanples were finely powdered
and 35 sub-sanple was extracted with n-hexane :
acetone (1:1) in a soxhlet for 6 hrs. The extract of
pod cover and grain sanmples were also subjected to
cl eanup by col um chronat ography using acidic al unm na.

The sanpl es were anal ysed by gas |iquid chromat ography
el ectron capture detector and 3% OV-17
col um. The tenperature of the detector was kept at
250°C, columm at 200°C and injector port at 210°C.  The
carrier gas nitorgen flow rate was maintained at 45

m/mn. The fenval erate isonmers resolved to give two
peaks but the peak area of the two were added to
estimate total fenvalerate as suggested by H Il et al.
1982.

RESULTS AND DI SCUSSI ON

The analytical data pertaining to fenvalerate (0.4%
dust residues on pigeonpea green pods, pod cover and
grain at crop maturity are given Table-I. The initial
deposits of the insecticide were found to be 1.75 and
2.6 mgkg' at 75 and 150 g ai/ha treatments,
respectively. The residues dissipated to below
detectable linit in 15 days at the |ower dose and 20
days at the higher dose. The half life values were 2.05
and 2.24 days and waiting periods were 1 and 1.64 days
for 75 and 150 g ai/ha doses, respectively. Grain and
pod cover sanples collected at crop maturity showed
bel ow detectable Iimt of fenval erate residues.

The analytical data presented in Table-2 showed 3.5
mgkg 'resi dues of fenvalerate 20 EC at 75 g ai/ha on
the day of application of the insecticide. The
residues declined to 1.6, 0.5, 0.1 ngkg' and BDL in 1,
5 10 and 15 days, respectively. The grain at harvest
did not show fenvalerate residues but pod cover showed
0.002 ngkg'residues.

At the higher dose of 150 g ai/ha the initial deposit

of 5.2 ngkg'dissipated to below detectable linmt in
20 days. The waiting periods were 3 and 3.85 days for
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Table - 1

Resi dues of fenvalerate (0.4% dust) in green pods, pod cover and grains of
pi geonpea.

1

Dosages Sampling Part Residue level mgkg~ Average S.D. Dissi-
g ai/ha interval analysed - residuye + pation
' (days) R-1 R-2 R-3 mgkg™* B (%)

75 0 Green pods 1.80 1.73 1.72 1.75 0.0355 -
1 0.78 0.84 0.78 0.80 0.0282 54.28
5 0.22 0.28 0.25 0.25 0.02449 85.71
10 0.04 0.07 0.04 0.05 0.01414 97.14
15 BDL BDL BDL BDL - 100.00
At harvest Grain BDL BDL BDL BDL - 100.00
Pod cover BDL BDL BDL BDL - 100.00

Regression Equation = log y X 103 = 3.1471893 - 0.1466074 Xx

RLg 2.05 days; Tigo1 1.0 days; MRL = 1.0 ppm
150 0 Green pods 2.6 2.3 2.9 2.6 0.2449 -
1 1.30 1.24 1.21 1.25 0.03741 51.92
5 0.18 0.17 0.16 0.17 0.00816 93.46
10 0.08 0.08 0.08 0.08 0.000 96.92
15 0.02 0.03 0.02 0.02 0.000 99.23
At harvest Grain BDL BDL BDL BDL - 100.00
Pod cover BDL BDL BDL BDL - 100.00
Regression Equation = log y X 103 = 3.2198287 - 0.13395 Xx
RLgy 2.24 days; Ty 1.64 days; MRL = 1.0 ppm
RLgy = Half life; Ty, = Time require to reach the tolerance limit;

MRL Maximum Residue Limit.
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Table - 2

Resi dues of fenvalerate (20% EC) in green pods, pod cover and grains of
pi geonpea.

Dosages Sampling Part Residue level mgkg_1 Average S.D. Dissi-
g ai/ha interval analysed resigge + pation
(days) R-1 R-2 R-3 mgkg %)
75 0 Green pods 3.48 3.56 3.46 3.5 0.0432 -
1 1.54 1.58 1.68 1.6 0.0588 54.28
5 0.48 0.48 0.54 0.5 0.0282 85.71
10 0.10 0.10 0.10 0.1 - 97.14
15 BDL BDL BDL BD - 100.00
At harvest Grain BDL BDL BDL BDL - 100.00
Pod cover 0.003 0.002 0.002 0.002 - 99.99

Regression Equation = log y X 103 = 3.4482191 - 0.1466074 Xx

RLgy 2.05 days; Tyo1 3.05 days; MRL = 1.0 ppn

150 0 Green pods 5.3 5.4 4.9 5.2 0.2160 -
1 2.2 2.6 2.7 2.5 0.2160 51.92
5 0.32 0.38 0.32 0.34 0.0282 93.46
10 0.22 0.18 0.23 0.21 0.0216 95.96
15 0.02 0.02 0.02 0.02 - 99.60
At harvest Grain BDL BDL BDL BDL - 100.00
Pod cover 0.003 0.004 0.002 0.003 - 99.99

Regression Equation = log y x 10> = 3.5701739 - 0.1478135 Xx

RLgj 2.03 days; Ti¢qo) 3.85 days; MRL = 1.0 ppm

RLgq
MRL

Half life; T,y = Time require to reach the tolerance limit;
Maximum Residue Limit.
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the I ower and higher doses, respectively. The grain at
harvest was free from fenval erate residues but the pod
cover was contami nated with 0.003 ngkg*of fenvalerate
resi dues.

It was found from the analytical data that the dust
formul ation of fenvalerate left lighter residues than
EC formulation, this may be attributed to the nore
penetration power of EC fornulation. Mor eover, the
dust formulation did not persist either in grain or in
pod cover at crop maturity but the EC formulation of
fenval erate persisted in pod cover.

From the above studies it was also found that
fenval erate was easily degradable and did not persist
in crop for longer times hence, this insecticide did
not create any environmental problem After observing
the waiting period the produce was safe for human
consunpti on.

The mnimum and maxi num tenperatures during the
application of insecticide and last sanpling varied
from10.7 to 17.2°C and 34.8 to 35.1°C and the rainfal
was 1.6 nmm
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