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Abstract: Biocfficacy of betacyfluthrin 25 EC was evaluated apainst Helicoverpa
armigera (Hub.) on irrigated groundnut (Arachis hypogaea L.) at doses 12.5, 18.75
and 25.0 g ai. ha' with cypermethrin 10 EC at 60 g a.i. he' and quinalphos 25
EC &t 500 g a.i. ha? as standards. Betacyfluthrin at 18.75 g a.i. ha effectively checked
the larval population of H. armigera and the chemical had ne phytotoxic effect on
groundnut even at a higher dose of 50.0 g a.d ha'. The residue of betacyfluthrin
was detected only in haulm at higher doses (25 and 50 g a.. ha') when applicd twice

during kharif.
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In recent years, the gram pod borer
elicoverpa armigera (Hubner) has assumed
ajor status among the defoliators of groundnut
aachis hypogaea L.). The pest is considered
portant on groundnut in coastal Andhra Pradesh,
imil Nadu and Karnataka, particularly in areas
here cotton is extensively grown and insec-
;ide application is heavy. The larvae defoliate
¢ leaves and also damage the flowers and
ds and reduce the pod yield significantly
thalerao er al. 1993).

Synthetic pyrethroids are playing an
portant role in controlling H. armigera all
rer the world because of their quick action,
gh insecticidal efficacy and low mammalian
xicity (Sidhu er al. 1983). Superiority of
nthetic pyrethroids viz. fenvalerate, permethrin,
permethrin and decamethrin over monocrotophos
id carbaryl was proved against this pest under
dian conditions by many workers (Shelke

al. 1986, Mambiri and Amadalo, 1988).
he present study was undertaken to evaluate
e bioefficacy of betacyfluthrin, a new in-

secticide of pyrethroid group against H.armigera
in groundnut. Betacyfluthrin was found to
effectively check the larvae of fruit borer
Leucinodes orbonalis on brinjal at 12,5 g ai
ha'! (Sinha and Gopal, 2002) and saw fly
Hapiocampa testudinea on apple (Cigar and
Baric, 2002).

Groundnut, Betacyfluthrin, Bieefficacy, Helicoverpa armigera, Phytatoxicity,

Materials and Methods

Betacyfluthrin 025 EC (Bulldock™) [(SR)-
alpha-cyano-4-fluoro-3 = phenoxyl benzyl (I
RS,3RS: 1 RS =3 SR)-3-3 (2, 2-dichlorovinyl)
-2,2 = dimethylcyclo-propanecarboxylate] sup-
plied by Bayer (India) Ltd was used for the
study. The formulation Bulldock 025 EC contained
25 g ai. of betacyfluthrin per litre.

Bioefficacy

Two supervised field experiments were
conducted to evaluate the bicefficacy of
betacyfluthrin 025 EC against H. armigera on
groundnut in irrigated condition.

First experiment was conducted in a farmer's
field at Arasakuli in Cuddalore district of Tamil

‘Nadu during summer, 1998 on cultivar TMV

7 in plots of 6 x 4 m with 30 x 10 cm
spacing. The experiment was laidout in a
randomized block design with trealment doses
of betacyfluthrin 025 EC at 12.5, 18.75 and
25.0 g aiha'. Cypermethrin 10 EC at 60.0
g ai. ha' and quinalphos 25 EC at 500 g
a.i. ha' were included as standards, Treatments
were given only once on 45th day after sowing
(DAS) when the pest outbreak was observed
using a high volume sprayer with 5001ha"
spray fluid. Assessment of larval population
was made before the treatment and at 1,37
and 14 days after treatment (DAT) in 10 randomly
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Table 2. Effect of betacyfluthrin as foliar application against:/f. armigera Giv

Larvae / 10 plants (mean of four observations)

Pod

yield**

Second Spray

First spray

Treatments

SL
No.

Kg ha'

14

DAT**

7
DAT**

14

DAT**

1

DAT**

Before
treatment?#

DAT**

DAT**

DAT**

“ befficacy and residues of betacyfluthrn used

DAT**

1872"
2070
2125
1850°
1735¢

175
(1475
1.25
(1.314)°
0.00
(0.709)
1.25
(1.274)
225
(1637)"
7.00

175
(L4T5)=
125
(1.274)=
0.00
(0.709)*
0.75
(1.095y*
225
(L627F
10.50

(3316  (2.729F

425
2.50
(1.716)*
075
(1.055)*
2.00
(1565
2.75
(1.798)=
875

(3.024)°

475
(22690  (2.171y
275
(1.798)
250
(1.726)
3.00
(1.861)*
325
(L.907y*
8.75
(3.041)

6.50
725
(2.763)"
3.00
(1.861)
6.00
(2.530)*
175
(2.869)"
1175
(3.490)°

325
(1934 (2625
350
_L75
(1.492y
7.00
7.25
(2.765Y)
0.25

(3.108y

In a column, means followed by a common letter are not significantly different by DMRT (P=0.05)

Valucs in parenthesis are transformed values ¥ X + 0.5

3.00
(L851)*  (L.996)
150
(1.403)
10.00
@975  (3.235F

225
(1637

3.50

(1.958y* (2.736)
4.00

(1.982)"

475
(2.278)°
3.5
(2.042)°
1.50
(1.403y
4.50
(2.197y°
325
(1.934)

850

675
8.50
(2.948)
825
2.947)
8.25
(2.947)
725
@.770)
8.00
(2.893)

(2.688)

Betacyfluthrin 025 EC

@ 18.75 g a.i./ha?

Betacyfluthrin 025 EC

@ 25.0 g a.i./ha”

Cypermethrin 10 EC

@ 60 g a.i/ha'
Untreated check

Betacyfluthrin 025 EC
@ 12.5 ga.i./ha’!
Quinalphos 25 EC

@ 500 g a.i./ha’’

2
3.
4,
5
6.

L

DAT - Days after treatment

0.01;

** _ Significant at P

# - Mon significant;
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column, 2 mm id., 120 ¢cm
length filled with 4 per cent
SE 30 was used. Temperature
setlings for injector, column
and detector were 250, 240
and 260°C respectively.
Nitrogen was used as a carrier
gas with a flow rate of 60
ml/min. Injection volume of
the sample was 2 pl and the
retention time was 2.5 minutes,

For residue analysis, 10
g of sample (haulm/shell/
kernel) was extracted with
200 ml acetonitrile (saturated
with n-hexane) and partitioned
with n-hexane. Then the residue
was extracted with dichloro-
methane and clean up was
performed with column
chromatography using 5 g
deactivated Florisil. Finally
the residue was taken in 5
ml cyclohexane for determi-
nation in GC.

For oil sample, 20 g
of seed was blended and
tumbled and ran in a soxhlet
apparatus for 6 hin petroleumn
ether and oil was extracted.
Five gram oil was weighed
and added with 100 ml mixture
of dichloromethane: hexane
(9:1 v/v) and digested by
concentrated H,SO,. To this
100 ml of saturated NaCl
solution was added and the
dichloromethane: hexane
portion was separated and
evaporated to near dryness.
The aqueous remainder was
dissolved in 5 ml of cyclohexane
for final determination.
Recovery studies were con-
ducted using beta- cyfluthrin
technical grade (99 per cent
purity) by the fortification
of groundnut samples at 0.5,
1 and 2 ppm levels.
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Results and Discussion

Biocfficacy

In the first field experiment conducted
during summer 1998, the pretreatment popu-
lation of M. armigera ranged from 6.25 to
9.0/10 plants. Betacyfluthrin 025 EC at 12.5,
18.75 and 25.0 g a.i. ha' significantly reduced
the larval population lo 4.25, 3.25 and 1.75/
10 plants respectively at one DAT while it
was 4.75, 5.50 and 7.45 in cypermethrin 10
EC at 60 g ai. ha', quinalphos 25 EC at
500 g a.iha’ and untreated check respectively
(Table 1). Similar trend was observed al 3
and 7 DAT. At 14 DAT there was a general
decline in larval population in all the treatments
and the differnces were not significant.

The results on pod yield indicated that,
betacyfluthrin at 25.0 and 18.75 g a.i. ha"' recorded
1906 and 1312 kg ha' respectively and were
superior to other treatments.

The results on the second field experiment
conducted during kharif 1998 are presented in
Table 2. The pretreatment population of H.armigera
ranged from 6.75 to 8.50/10 plants. Al one
DAT, all the treatments significantly reduced
the larval population. A minimum larval population
of 1.5/10 plants was observed in betacyfluthrin
at 25.0 g ai. ha' and the maximum (8.50)
was observed in untreated check. At 3 and
7 DAT also a similar trend was noticed. A
significant increase in larval population was
noticed' at 14 DAT which necessitated a second
round of treatments. Significant reduction in

M. Chelladural, K. Ramesh Babu and G. Santhar

larval population was observed in betacyfluthr
al 18.75 and 25 g ai. ha' after the secor
round of treatments and were superior to oth
trealments. :

Betacyfluthrin at 25.0 and 18.75 g &
ha' recorded a pod yield of 2125 and 20;
kg ha' respectively and were superior to oth
treatinents. '

Effectiveness of synthetic pyrethroio
over other group of insecticides has been prove
by many workers under Indian condition
Bhamburkar and Kathane (1984) reported th
decamethrin 25 g a.i. ha’, flucythrinate :
g ai. ha' and cyfloxilate 50 g a.i. ha' we
significantly superior to endosulfan an
monocrotophos against H. armnigera on groun:
nut. Sharma et al. (1989) indicated that 1l
synthetic pyrethroids like decamethrin (0.002%
flucythrinate (0.02%), fenvalerate (0.015%) &
cypermethrin (0.01%) were effective in reducir
population of H.armigera on cotton. The presi-
findings on the efficacy of betacyfluthrin we
in conformity with these findings.

Phytotexicity and residues analysis
Phytotoxicity

Results of the two experiments indicate
that, foliar application of betacyfluthrin 02
EC at 12.5, 25.0 and 50.0 g ai. ha'! ha
no phytotoxic effect on groundnut.

Residue analysis

The mean recovery of betacyfluthrin wa
88.58 per cent from fortified oil, 87.43 pe

Table 3. Harvest lime residues of betacyfluthrin on groundnut, Kharif 1998

(Mean of 5 observations

S.No. Treaiment Haulm Gil Kernel Shell
(mg/g) (mglg) (mg/g) (mglg)
I Betacyfluthrin 025 EC BDL BDL BDL BDL
@ 12.5 g a.i./ha!
‘3 Belacyfluthrin 025 EC 0.07 BDL BDL BDL
@ 25.0 g a.i./ha?
3, Betacyfluthrin 025 EC 0.14 BDL BDL BDL
@ 50.0 g a.i./ha?!

BDL - Below detectable limit

Number of sprays - 2, on 45% and 60® day after sowing

Sampling - 40 days after second spray
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sat from kernel, 87.58 per cent from shell
& 8625 per cent from haulm samples at
43, 1 and 2 pg level. The minimum de-
rminability level was 0.1, 0.025, 0.05 and
05 pg in oil (5 g), kernel (20 g), shell
40 g) and haulm (10 g) respectively for the
imple extract of 5 ml.

For the first field experiment (summer,
198) samples were collected 40 days after
=atment. Results of the analysis in GC revealed
lat the residue of betacyfluthrin was at below
Hectable limit (BDL) in samples of shell,
troel and oil at all the three doses tested.
© the second field experiment, betacyfluthrin
ias applied twice at 45 and 60 DAS and
smples were collected at 40 days after second
und of treatrment. The results revealed that
it residue of betacyfluthrin was at BDL in
it samples of shell, kernel and oil at all
|t three doses tested. However, in haulms
bidue of 0.07 and 0.14 pglg was detected

25.0 g and 50.0 g ai. ha' respectively
able 3). The maximum residue limit (MRL)
It _betacyfluthrin on groundnut has not been
iorked out so far.

Chopra et al. (1973) reported that the
liometon residues were found to persist on
roiindnut leaves even after 75 days after
nplication. Similar results were also obtained
| groundnut samples (haulms) by Rajukannu
+ al, (1980) for monocrotophos residues and
v Upadhyay and Vyas (1989) for phosphomidon
sidues. In the present study the residues of
stacyfluthrin were detected only in haulm at
3.0 and 50.0 g a.i. ha', when sprayed twice
1 45 and 60 DAS.

Results of the bicefficacy studies indicated
at betacyfluthrin at 18.75 g a.i. ha? is effective
.reducing the larval population of H. armigera
gnificantly with sigpificant increase in pod
eld. The chemical had no phytotoxic effect
1 groundnut even at a higher dose of 50.0
a1 ha'. Residue of betacyfluthrin was detected
iy in haulm at a higher dose of 25.0 and
1.0 g ai hal,
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