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Bioefficacy and dissipation of g-cyfluthrin against white fly Bemisia tabaci
Genn.) in okra (Abelomoschus esculentus L .)
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Abstract: A field experiment was conducted to evaluate the efficacy of different insecticides viz., bifenthrin, flubendiamide,
fipronil, quinalphos, pronofos and B-cyfluthrin against white fly ( Bemisia tabaci) of okra (Abelomoschus esculentus)
by spraying twice. Among the insecticides evaluated, B cyfluthrin at 18.75 g a.iha™ was found to be the effective by
registering 57.00 and 54.21 per cent reduction of whitefly (B. abaci) during first and second sprays, respectively.
Further B-cyfluthrin at 18.75 g a. i ha™ was subjected to dissipation studies by collecting okra (A. esculentus) fruit
samples at interval of zero, one, three, five, seven, 10 and 15 days after last spray. Results of the dissipation studies
showed that the initial deposits of B-cyfluthrin (18.75 g a.iha™) in okra (A. esculentus) fruit sample was registered to
be 0.11 mg kg™and dissipated to below detectable level (BDL) within five days after spray.
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INTRODUCTION plant parts. Similarly, the residuesftyfluthrin were

. . reported in previous studies on various vegetatipsc
Among the vegetable crop grown in India, okra viz.eggplant (Sharmat al., 2004), okra A. esculen-
(Abelomoschus esculentus) is an important crop grown tus) (Sahocet al., 2012), tomato (Dikshit and Pachauri,

throughout the year, which occupies an area of 4.5L,040) angd chickpea (Dikshit and Singh, 2000). Such
lakh ha with an annual production of 47.96 lakhston presence of pesticide residues above the maximum

and pro_ductivity of 10.62 ton Ha(Ar!onymous_, 2013). jimit in vegetables and other crops is a major eonc
The major okraA. esculentus) growing state includes for human health due to its toxic nature. Hence, th

Assam, Uttar Pradesh, Bihar, Orissa, West Bengalyrent study was conducted to evaluate the efficac
Maharashtr_a, Andhra Pradesh_ and Karnataka. @xra ( gifferent  insecticides (bifenthrin, flubendiamide,
esculentus) is a major economically important vegeta- fipronil, quinalphos, pronofos arfdcyfluthrin) against
ble crop, which alone accounts for 21 per centhef t it fiy Bemisia tabaci) and to establish the dissipa-
total exchange earnings from export of vegetablesﬂOn pattern of the most effective insecticidg- (

from India. Insect pests and diseases are the majoéyfluthrin) to fit them in the okraA esculentus) pest
constraints for the production of this importanpest management strategy

oriented vegetable crop. The major insect pest in- '
cludes, leafhopper Afrasca biguttula biguttula MATERIALSAND METHODS
Ishida), whitefly B. tabaci), which is a vector of vein , . . .
clearing disease and shoot and fruit boEri@as vit- To evaluate the efficacy of different insecticides

tella Fab.)(Gupteet al., 2009).In order to tackle these (Taple .1)’ a fie:ld experiment was laid out witheiar
insect pests severai insecticides are being used brepllcatlons having seven treatments. ORcaegculentus)

farmers throughout the crop growth period crop of the variety ‘Arka Anamika’ was raised with
i, cyanol. uoro - phenoypnery) methy SPACTO 0f 4505 by folouing al e agoncme
3-(2,2-dichloroethenyl)-2,2-dimethylcyclo propane Freatments (Table 1) ereys raved at )é'o er cent
carboxylate belongs to pyrethroid group, which asts W pray P

. . flowering in okra A. esculentus) plants and second
a contact and stomach poison. Nowadays, theseesignth spray was given on 15 days after the first spray.

pyrethroids are the most popular choice among th \ ) . :
farmers for the management of vegetable pestsaue ﬁzor the efficacy studies, the population of white(t.

. . . tabaci) was recorded on five randomly selected okra
their quick knock down effect. Several times farsner (A. esculentus) plants per plot leaving the border rows
are going for repeated application of these pel&ein X P ber p 9 )

order to keep their crops (0 be pest free. Ity a 2¢ RIS A e o
huge quantity of pesticides were accumulated in the P
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every plot and mean number of whitefB. (abaci) per
five plants were calculated. The percentage redncti
of whitefly (B. tabaci) in all treatments over the control
was calculated using modified Abbot's formula
(Fleming and Ratnakaran, 1985).

in weatment x in check
Pretreatment population ~ Post treatment population
in treatment

in check

Post treatment population  Pre treatment population )
%100

Population reduction (%) = {1 -

Where,

Pretreatment population is whitefly count taken one

day before spray

using 63Ni electron-capture detector (ECD). General
operating conditions were as follows: Hbrcyfluthrin,

the column temperature program was initially ZDO
for 2 min, increased°® min* to 240C hold for 10
min, Total programme was 25.33 min, injection vodum

1 ul, nitrogen flow rate @ 0.93 ml mifnand makeup
25 ml min® with split ratio 1:10 using carrier gas AN
99.5 per cent, injector port temperature @§0etector
temperature 30C. Retention time of- cyfluthrin was
14.9 min.

RESULTSAND DISCUSSION

Post treatment population is whitefly count takén a The observations on over all efficacies of all the

one, three, five, seven and ten days after theyspra
The percentage reduction at one, three, five, sanen

insecticides (table 2) evaluated against whitefy (
tabaci) on okra A. esculentus) revealed that all the

ten days after each spraying were pooled andnsecticidal treatments were significantly supedger
transformed into arc sine values, which were furthe control during first and second spray, respectively
subjected to Randomized Block Design Analysis. Theat first spray, p- cyfluthrin at 18.75 g a.i. haand
overall effect of the treatment was obtained by quinalphos at 350 g a.i. havere most effective with a
combining these five days observations and tha datpopulation reduction of 57.00 and 54.42 per cent,

was analysed by ANOVA (Gomez and Gomez, 1984).
Dissipation: The insecticidal treatment, which found
most effective §-cyfluthrin @ 18.75 g a.i h in
reducing the whitefly B. tabaci) in the previous
experiment, was subjected to dissipation studigbeat

respectively. The other promising treatments were
bifenthrin at 80 g a.i. ha(51.69 %) and profenofos at
400 g a.i. ha (51.34 %), which were on par wifk
cyfluthrin and quinalphos. Fipronil at 500 g a.ah
and flubendiamide at 60 g a.i. havere least effective

laboratory of AINP on pesticide residues, Hyderabad among all the insecticides tested with whitefB. (

The okra A. esculentus) fruit samples of 250 g were
collected randomly fromp-cyfluthrin treated plots
three replications at zero, one, three, five, sevdéh

tabaci) population reduction of 47.28 and 46.42 per
cent, respectively.
At second spray, the efficacy in descending ordes w

and 1% day after last spray in polythene bags andp- cyfluthrin at 18.75 g a.i. hia quinalphos at 350 g

brought to the laboratory immediately for procegsin

a.i. ha', bifenthrin at 80 g a.i. Ha fipronil at 500 g a.i.

Further, the procedures of extraction, clean up anchag® and profenofos at 400 g a.ihawhich recorded
analysis of fruit sample was followed according to the population reduction of 54.21, 54.21, 50.69626

Dikshit and Pachauri (2000) with slight modificatio
Extraction and clean-up: Representative fruit sample of

and 46.14 per cent, respectively and all the inseet
treatments were  significantly  superior  over

25 g was homogenized with 50 ml acetone: hexandubendiamide. Furthermore, the least whitefl. (

(1:9) and was filtered. The filtrate was partitidregter

tabaci) population reduction of 37.35 per cent was

adding with saturated Nacl and Dichloromethane. Thepbserved in flubendiamide at 60 g a.i*ha

extract was cleaned up with florosil column eluting

Overall scenario of the current investigation réeda

with hexane. Elute was evaporated to dryness f& Gathat, all the insecticidal treatments were sigaifitty

Chromatography analysis.
Egimation: The residue of- cyfluthrin was estimated

superior over untreated control against whitefB; (
tabaci) on okra A. esculentus). However,B-cyfluthrin

using GC-ECD by comparing the peak area of standaréyt 18.75 g a.i. hwas found to be the most effective

with that of the peak area in the sample undertidain
conditions.
From the technical grade ¢ cyfluthrin, one ppm

among the all insecticides tested. These findimgsra
conformity with Sharma and Lal (2002) who asserted
that, B-cyfluthrin at 18.75 g a.i. hawas effective in

standard solution was prepared by diluting with reducing the whitefly . tabaci) population (93.74%)
n-hexane and used for carrying out the recovery ann brinjal. Medeiroset al., (2001) confirmed that a

comparative studies of pesticide residues in thé fr
samples collected at different intervals. The recpv
study of B- cyfluthrinwas carried out at the level of

combination of mineral oil angt cyfluthrin was effective
for the management of whitefly nympB.(tabaci of
Race - B) on melon plants. The results of current

0.01 and 0.10 ppm, which recorded the recovery7of 8 investigation are also supported by ldnal. (2009),

and 88 per cent, respectively.

who observed thg- cyfluthrin applied in combination

The sample was analyzed on (Shimadzu) GC-201Guith imidacloprid (0.5 %) reduced 92.70 per cent of

equipped with fused silica capillary column factour

silver whitefly population on tomato in green house

(30 mt x 0.25 mm id) coated with one per centcondition. Similarly, efficacyof-cyfluthrin on leaf-

phenyl-methylpolysiloxane (0.2am film thickness)

951

hopper was also reported by Kumati al. (2005),
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Table 1. Details of treatments for field application.

SI. No Common Name Dosage (g a. i ha™) Trade Name and For mulation
1. Bifenithrin 80.00 Player 10% EC
2 Fipronil 500.00 Regent 5% SC
3. Flubendamide 60.00 Fame 48% SC
4, Quinalphos 350.00 Milux 25% EC
5. Profenofos 400.00 Profex 50% EC
6. B- cyfluthrin 18.75 Bulldock 25% SC

Table 2. Efficacy of insecticides against whiteflB.(tabaci)after two sprays.

Mean per cent of reduction over untreated check

Treatment D0§a9i -
(gaiha) Over all after first spray Over all after second spray

T, Bifenthrin 80 51.69 (46.00% 50.69 (45.40)
T, Fipronil 500 47.28 (43.40) 46.62 (43.00)
TsFlubendiamide 60 46.42 (42.90) 37.35 (37.60)
T, Quinalphos 350 54.42 (47.50) 54.21 (47.40)
TsProfenofos 400 51.34 (45.80F 46.14 (42.80)
TeB- cyfluthrin 18.75 57.00 (49.00) 54.21 (47.40)
T, Control - 0.00 (0.00) 0.00 (0.00)
S.Em+ - 1.14 1.62
C.D (p<0.05) - 3.63 5.18
C.V (%) - 5.02 7.45

*Figures in the parentheses are arc transformecksal

Table 3. Dissipation of3-cyfluthrin (18.75 g a.i. b in okra @. esculentus) fruits.

Days Ry R, R Average Dissipation (%)
0 0.12 0.12 0.10 0.11 0.00
1 0.06 0.06 0.05 0.06 45.40
3 0.02 0.02 0.01 0.02 80.95
5 BDL BDL BDL BDL 100
7 BDL BDL BDL BDL 100
10 BDL BDL BDL BDL 100
15 BDL BDL BDL BDL 100

*R;, R, and R are the field replications, from where okra fruwitish B-cyfluthrin residue were collected at the above tioered

interval of time

Sinha and Sharma (2007) and Satpath and Akhileshhree days after spray, which was in line with fimg$

(2010) on okraA. esculentus) crop.

Dissipation: The initial deposit and subsequent
residues op-cyfluthrin (18.75 g a. i. h§ in okra fruits at
an interval of zero, one, three, five, seven, 16 a8
days, after the last spray were presented in thie-ta.
An average initial deposit of 0.11 mgtan the day of
spray gradually dissipated to 0.06 and 0.02 mdokg
one and three days after spray, respectively. pére

of Dikshit and Pachauri (2000), who reported ttat
cyfluthrin residues were reached to non detectable
level by seven and ten days, when sprayed at Ehd5
37.50 g a. i. hA on tomato. Similarly, Sharmet al.
(2008) asserted that residues Rtyfluthrin 25 SC
sprayed at 12.5, 18.75 and 25 g a.’t & brinjal fruits
reduced to safe waiting period within 6-10 day®maft
spray. Furthermore, Koushit al. (2010) also declared

cent dissipation was recorded to be 0.00, 45.40 andhat whenp-cyfluthrin was sprayed with imidacloprid,

80.95, respectively.
In the current investigatiof-cyfluthrin residues in the
okra fruits were reduced below detectable limithivit

952

the residuesof-cyfluthrin were dissipated to below
detectable limit on five and seven days after spray
respectively on brinjal fruits at the doses of &d 420
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g a. i. hd. Priyadarshirst al., (2014) also clarified that and imidacloprid in brinjal and soil under subticai
B- cyfluthrin residues were dissipated below detaleta conditions of Punjab, IndiaBulletin Environmental
limit within three days after spray in green pigeon  Contaminationand Toxicology, 84:225-229

pods, when sprayed at 18.75 g a. f-h@he variation ~ Kumari, M., Singh, S. P and Kumari, K. (2005). Bitecy

: P . - . . of beta-cyfluthrin, lambda-cyhalothrin and imidagmtiol
in the dissipation time for the pesticide residesi+ against jassid Amrascabiguttulabiguttula Ishida.) in

dues in/on crops might depend on climatic cond&jon okra. Plant Protection Bulletin, 57(3/4): 37-40

type of application, plant species, dosages, iaterv |jn c. v, Chungwu, D., Yu, J. Z., Chen, B. H., Linang,

between application and time of harvest. C. and Ko, W. H. (2009). Control of Silver leaf White
. fly, Cotton Aphid and Kanzawa Spider Mite with Oil

Conclusion and Extracts from Seeds of Sugar App\eotropical

The present studies suggest thatyfluthrin at 18.75 g Entomology, 38(4):531-536

Medeiros, F. A. S. B., Bleicher, E. and MenezesB.J.

. _l . . .
a. i. ha was found to be the most the effective insecti (2001). Effect of mineral oil and neutral detergent

cidal treatment for the management of whitef§. ( the efficiency of control of whitefly in melon plenby

tabaci) on okra Q. esculentus), meanwhile at the same beta-cyfluthrin, dimethoate and methomiibrticultura
dose, B-cyfluthrin does not pose any hazards to the Brasileira, 19(1):74-76

consumers, if the waiting period of three dayshis o Priyadarshini, G., Reddy, N. C. and Reddy, D. J. (2014

served before consumption of okra fruits. Dissipation pattern of Beta-cyfluthrin in pigeonpea.
Progressive Research, 9(1):133-135
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