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Abstract: The present study was carried out at Institute of Environmental Studies and Department of
Agriculture  and   Agribusiness   Management,   University   of   Karachi.  The  efficacy  and  degradation
studies of different insecticides used against jassid infestation on okra crop were monitored. The insecticide

-Cyhalothrin, Profenofos and Acephate form organophosphate group and Cartap from carbamate group were
studied. For efficacy studies of insecticides, an untreated control plot was kept along with the treated plots.
The insecticides were applied four times during the experimental period. Jassid population data were taken
before and after 1, 2, 3,4,5,6 and 7 days of insecticices application. Degradation studies were carried out at 1,
7 and 30 days after insecticides application. Cartap was found most effective against jassids by providing 59.9%
after first day and 98.0% after 5 , 6  and 7  day of its application. Acephate followed cartap bygiving 75.7 %th th th

reduction after 7  day of its application. Profenofos provided minimum reduction of 9.8% after first day andth

maximum reduction of 35.1% in jassid population after 7  day. -Cyhalothrin was found least effective againstth

jassid but it was better as compared to untreated control plot by providing 5.7%, 16.1%, 9.7% and 3.8% after
1 ,3  and 7  day of application, respectively The degradation studies depicted that -Cyhalothrin followed thest rd th

first order kinetics and degraded as the fastest by showing 99.89% after first day, 99.93% after 7  day andth

99.96% after 30  day of application. Acephate followed -Cyhalothrin by showing 29.11% after 1  day, 94.96%th st

after 7  day and 99.34% after 30  day of application. Though the initial degradation of profenofos (15.19%) wasth th

less than the cartap (17.00%) after 1  day, but it degraded faster later on by providing 92.18% after 7  day andst th

99.30% after 30  day of its application. Cartap provided 17.00% degradation after 1  day, 88.02% after 7  dayth st th

and 92.80% after 30  day of its application. th
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INTRODUCTION carbohydrates, protein and vitamins [2]. It is cultivated in

Vegetables are important  agriculture  commodities production per year [3]. Under hot and humid conditions
which are not only the main source of food supply but insect pest infestation  causes  heavy  economic  losses
also provide appropriate income to the producers. to vegetable growers [4, 5]. This crop is subjected to
Pakistan are a big producer of vegetables and more than ravages by over 37 insect-pests throughout its growth
63 different vegetable crops are grown in Pakistan [1]. from germination till harvest, of which, leafhopper,
Okra (Abelmoschus esculentus L.) is one of the most Amrascabiguttul abiguttula (Ishida), spotted bollworms
important summer vegetable crop belonging to family Earias spp. jassids and  thrips,  white  fly  are  major
Malvaceae. The plant is cultivated in tropical, subtropical insect pest of Okra [6]. Leafhopper alone had  caused
and warm temperate regions around the world. In Pakistan 32.06 to 40.84% and  shoot  and  fruit  borer  caused  50%
okra plant is grown during spring to rainy season. Okra reduction in fruit yield [7-8]. A  number  of  insecticides
(A. esculentus L. ) pods is important as fresh fruit and are recommended for  the  control  of  these  pests  [9].
provides a healthy source of iron, minerals, iodine, The  present study   was   conducted   to   determine  the

about 15081 (ha) area having more than 114057 Mt
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efficacy and residual persistence of different insecticides carefully and dehydrated by passing through funnel
used against pest infestation on okra. containing 15g anhydrous Na SO . The organic layer was

MATERIALS AND METHODS the pre-activated florisil column  for  further  clean  up.

A field was selected at the department of Agriculture diethyl ether at a rate of 2ml/min. The combine extract was
and agribusiness management, University of Karachi. concentrated on vacuum evaporator and final volume was
Experimental plots were organized in RCBD (randomized made to 1mL in n-hexane, sealed, labled for GC analysis.
complete block design) with three replications along with
an untreated plot for measuring the effectivness. The plot Sample Analysis: The organochlorine pesticides residue
size was approximately 4×3 meters. Plant to plant distance were analyzed on Perkin Elmer Gas Chromatograph,
was kept 22 cm,row to row distance was kept 60 Clarus-500 equipped with Electron Capture Detector
cm.Pigeon pea (Cajanuscajan L. family fabaceae) plants (ECD).Hydrogen at rate of 2 ml/min and nitrogen gas at 30
were grown between all the treated plots for monitoring ml/ min was used as the carrier and makeup gases
the  differences.  The  doses  of  applied pesticides were respectively. Analysis is performed on cross bond 5%

-Cyhalothrin, Profenofos and Acephate 5 ml/plot while biphenyl, 95% dimethyl polysilicone capillary column
Cartap0.5kg/plot.The liquid pesticides were diluted in having 30 meter length, 0.35 mm ID and 0.50 µm df. An
water and applied through the  foliar  application  while amount of 2 ìL of the concentrated extracts was injected
the systemic granular  insecticide was applied through into the system. The Injector port temperature was set
soil applications. All the experimental pesticides were 200°C while detector temperature was 270°C. Initial oven
applied four times with a seven days interval. For temperature was kept at 100 C which was increased with
observing  the  efficacy of pesticides, pest population the rate of 4 C/min up to 300 C. Holding time at 100 C was
data was taken on daily basis in early mornings from 10 5 min and at 300 C was 10 min respectively.The total run
randomly selected okra plants. The insect  population time was 60 minutes. Peak identification was performed
data was analyzed by using the Handerson-Tilton formula with the help of GC Total Chrome software.
for measuring the efficacy of tested insecticides against
jassids.For residual persistence,approximately 100g fruit
samples from each treated plots were taken and analyzed
on Gas chromatography.

Chemical Used: Ethyl acetate, methanol, acetonitrile,
petroleum ether, sodium chloride sodium sulfate
(chromatography grade procured from Merck, Germany)
were used for extraction and cleanup of pesticide
residues.The distilled water was further purified with
Millipore Milli-Q water purifier, Germany. Analytical
standards were obtained from Dr. Ehrenstorfer Ltd
(Augsburg, Germany) and ACCU. Standard, USA.

Extraction: Approximately 100 g of pooled sample was
collected from the experimental fields chopped and
macerated. The okra fruit sample was extracted by
addition of 200 ml of acetonitrile and 50 ml of H O (4:1 v/v)2

homogenized at 3000 rpm for 3 minutes. The homogenate
was filtered through Buckner funnel with the help of a
suction pump and the residues were washed with the
same solvent twice. The final volume was transferred to a
separatory funnel with the addition of 100 ml petroleum
ether shaken vigorously for 1-2 minutes. This was
followed by addition of 50 ml of saturated sodium chloride
(NaCl) solution and 500ml of water, partitioned twice with
petroleum ether.The combined organic layer was collected

2 4

concentrated in a rotary evaporator to 5 mL and applied to

The column was washed small protions of 6, 15 and 50%

o

o o o

o

Table: Operating conditions of the gas chromatograph
Detector Electron capture
Column DB-5 fused silica capillary column

(30 m length × 0.32 
mm i.d.×.25 µm film thickness).

Carrier gas Hydrogen (99.99) flowing at 2mL/min
Carrier gas pressure 10.744 psi
Make-up gas Nitrogen (99.99%) 
Injector temperature 200°C
Injection 2 µL Splitless
Detector temperature 270°C
Temperature programme Initial temp 180°C at a rate of 4°C min to

100°C (held for 5 min), then at a rate of
50C/min to 300°C

Statistical Analysis: The data was statistically analyzed
using STATISTICA (99 edition) software. For graphical
representations Microsoft excel 2007 (Microsoft
Corporation, 2005) was used. 

RESULTS

Efficacy Studies of Pesticides
1  Spray: Evaluation of pesticides for their efficacyst

against jassid on okra was carried out and the data after
their 1st spray is presented in Table 1. The highest
efficacy against jassid in case of Cartap was on an
average 91.6±13.41%, followed by Acephate (78.7±8.92%),
Profenofos  (24.3±8.20%)  and -Cyhalothrin (8.2±4.171%).
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Table 1: Efficacy of chemical pesticides against % reduction Jassid after spray 1
Treatment Day-1 Day-2 Day-3 Day-4 Day-5 Day-6 Day-7 Mean

-Cyhalothrin 5.7±1.44 10.3±1.39 16.1±1.33 9.7±2.15 6.6±0.30 5.0±0.27 3.8±1.57 8.2±4.171
Profenofos 9.8±0.50 18.2±3.48 22.1±0.27 25.6±1.98 28.5±1.43 31.0±2.28 35.1±1.78 24.3±8.204
Acephate 59.6±1.33 81.9±0.28 88.7±0.33 84.3±0.58 81.7±0.32 78.9±0.22 75.7±0.62 78.7±8.92
Cartap 59.9±1.71 92.5±0.59 96.3±0.24 97.6±0.28 98.0±0.07 98.9±0.10 98.0±0.07 91.6±13.41

Table 2: Efficacy of chemical pesticides against % reduction Jassid after spray 2
Treatment Day-1 Day-2 Day-3 Day-4 Day-5 Day-6 Day-7 Mean

-Cyhalothrin 8.4±1.12 15.0±0.40 17.5±0.07 19.4±1.12 18.2±7.91 11.1±2.80 7.1±2.77 13.8±5.49
Profenofos 9.7±2.12 17.4±1.67 21.0±2.41 24.7±0.58 26.3±2.21 30.5±2.07 33.9±0.94 23.3±7.91
Acephate 68.2±2.65 82.5±0.84 89.0±1.17 84.9±0.89 83.4±0.79 79.3±1.36 76.8±1.40 80.6±6.49
Cartap 22.1±1.33 44.7±0.79 58.4±0.83 71.1±0.13 82.0±0.40 92.6±0.05 94.0±0.65 66.4±25.13

Table 3: Efficacy of chemical pesticides against % reduction Jassid after spray 3
Treatment Day-1 Day-2 Day-3 Day-4 Day-5 Day-6 Day-7 Mean

-Cyhalothrin 5.6±0.31 8.7±1.66 10.4±2.93 12.9±1.77 8.3±0.06 6.9±2.40 5.1±0.42 8.3±2.99
Profenofos 8.8±0.94 15.1±1.45 16.9±1.63 22.6±1.81 24.9±2.19 28.1±1.31 29.4±1.07 20.8±7.24
Acephate 66.3±0.61 75.5±0.79 79.0±0.61 77.3±0.91 76.4±0.98 75.6±0.85 73.4±1.03 74.8±3.97
Cartap 28.5±0.11 47.7±0.09 65.9±0.42 72.5±0.33 82.2±3.12 92.7±1.16 94.4±0.93 69.1±22.93

Table 4: Efficacy of chemical pesticides against % reduction Jassid after spray 4
Treatment Day-1 Day-2 Day-3 Day-4 Day-5 Day-6 Day-7 Mean

-Cyhalothrin 4.2±5.18 7.1±2.27 9.7±3.26 11.8±1.52 7.4±1.77 5.3±0.95 4.7±1.63 7.2±3.48
Profenofos 8.4±1.43 13.0±2.23 15.8±1.13 21.8±2.82 24.0±4.42 27.3±0.81 28.5±2.62 19.8±7.48
Acephate 37.3±0.66 49.0±0.29 66.3±0.30 56.0±0.89 49.3±0.55 47.4±5.41 44.8±3.61 50.0±8.88
Cartap 28.5±0.77 50.9±1.91 68.8±1.32 72.6±0.83 83.6±0.83 93.0±0.50 95.3±0.37 70.4±22.76

The difference in the efficacy of different synthetic in the plots treated with Cartap (70.4±22.76%), Acephate
pesticides against jassid was statistically significant (50.0±8.88%), Profenofos (19.8±7.48%) and -Cyhalothrin
(P<0.05). (7.2±3.48%). The different treatments show significant

2  Spray: The data presented in Table 2 show thend

efficacy of various synthetic pesticides against jassid Residual Persisitence
after their 2nd spray. The highest efficacy against jassid -Cyhalothrin: Table-5 showed that the -Cyhalothrin
on an average was recorded by Acephate(80.6±6.49%), deposits  in  tested  okra  fruits  at  zero  day  intervals
followed by Cartap (66.4±25.13%), Profenofos were found 1.468mg/kg which decreased to 0.0014mg/kg
(23.3±7.91%) and -Cyhalothrin (13.8±5.49%). The after one day, 0.0009mg/kg after 7 days and 0.0005mg/kg
difference in the efficacy of different synthetic pesticides after 30 days of its applications. Dissipation of -
against jassid after their 2nd spray was statistically Cyhalothrin followed the first order kinetics and showed
significant (P<0.05). a fast rate of degradation. The Table-6 shows that in case

3  Spray: The efficacy of different pesticides were first day, 99.93% after 7th day and 99.96% degradationrd

presented in Table 3 against Jassid. The results indicated after 30 days.Half life of - Cyhalothrin was found 1.3
that the highest efficacy against jassid on an average was days.
recorded by Acephate (74.8±3.97%), followed by Cartap
(69.1±22.93%),Profenofos (20.8±7.24%) and -Cyhalothrin Profenofos: Table 5. shows that initial deposits of
(8.3±2.99%). Statistically, the difference in the efficacy of profenofos were observed 2.817mg/kg at zero day,
different synthetic pesticides against jassid after their 3 2.389mg/kg after one day interval, 0.220mg/kg after 7 daysrd

spray was significant (P<0.05). and it decreased to 0.0195mg/kg below maximum residual

4 Spray: Jassid population on okra crop was monitored treatment. Half life ofprofenofos was calculated 2.9 days.th

and on the basis of infestation level, the efficacy of Table-6 shows the degradation percentage of profenofos
different pesticides was evaluated. The data Table 4 show showed 15.19% degradation after first day, 92.18% after
that the highest efficacy against jassid on an average was 7th day and 99.30% after 30 days of treatment.

effect(P<0.05).

of - Cyhalothrin99.89% degradation was observed after

limits settled by European Union after 30 days of its
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Graph 1: Graphical representation of Jassid population at certain time intervals after different treatments

Graph 2: Graphical representation of different pesticides.

Table 5: Residues Persistance
Residues (mg/kg )1

-------------------------------------------------------------------------
Time (Days) -Cyhalothrin Profenofos Acephate Cartap
0 1.468 2.817 0.007 2.164
1 0.0014 2.389 0.0056 1.796
7 0.0009 0.220 0.0004 0.259
30 0.0005 0.0195 0.0002 0.155
Halflife (days) 1.3 2.9 2.5 3.1

Table 6: Degradation (%) of different pesticides at different time intervals
Time(days) -Cyhalothrin Profenofos Acephate Cartap
0 0 0 0 0
1 99.90 15.190 29.112 17.001
7 99.93 92.183 94.965 88.026
30 99.96 99.304 99.343 92.803

Acephate: Table-5. showed that acephate residues found
were 0.007mg/kg at zero day intervals, 0.0056 mg/kg after
one day, 0.0004mg/kg after seven days and 5.21E after 30
days of its treatment. Half life of Acephatewas calculated
2.5 days. Table-6 shows the degradation percentage of
Acephate showed 29.112% degradation after first day,
94.965% after 7th day and 99.343% after 30 days of
treatment.

Cartap: Table-5 shows that cartap deposits were
observed 2.164mg/kg at zero day intervals, which
decreased to 1.796mg/kg after one day, 0.259mg/kg after
7 days and 0.155mg/kg after 30 days of its application on
okra crop. The half-life for cartap was found 3.1 days.

Table 6 shows degradation 17.001% after first day,
88.026% after 7th day and 92.803% after 30 days of
treatment.

DISCUSSION

The results of the present study revealed that Cartap was
found highly effective against jassid after the 1  sprayst

with maximum efficacy of 91.6±13.41 but after 2  and 3nd rd

spray Acephate showed high efficacy of 80.6±6.4 and
74.8±3.97%. But after the 4  spray Profenofos did notth

prove to be effective enough against Jassid. The findings
of the present study are well supported with those of
Sharma et al. [10], who determined the pesticide efficacy
of cartap hydrochloride 0.01 and 0.05% against jassids.
Battu et al. [11] reported that Acephate was one of the
most promising synthetic pesticides to control insect
pests on okra. Sharma et al. [10], Sinha and Ramesh et al.
[12-14] monitored the effectness of different insecticides
and reported that cyhalothirn was effective to suppress
the spotted bollworm population. It was observed that
poor efficacy of -Cyhalothrin against Jassid might be
either associated with management level of the spray and
concentration of the poison needed to kill whiteflies or
development of resistance of pests. Qasim et al. [15]
reported that Jassid is one of the most serious insect pest
of okra and combination of Cypermethrin and Profenofos
showed most effective control of Jassid when applied four
times at the recommended dose. Aslam et al. [16] reported



Acad. J. Entomol., 8 (1): 12-18, 2015

16

that Profenofos gave good control of okra insect pests. The degradation pattern of Perfenofos followed the
Das et al. [17] found profenofos effective against okra first order kinetics showing 15.19% after one day, 92.18%
fruit borer E.vittella while Mishra et al depicted profenofos after one week and 99.30% after 30 days of profenofos
500 g a.i/ha for effective managing of E.vittella Fab. and S. applications  with  a   correlation   coefficient   of  0.956.
derogata Fab. by providing 16% extra healthy fruit Our present studies are being supported by Gupta et al
production in comparison with the untreated control plot who depicted a half life of 2.9-3.3 days of profenofos with
[18]. Sivakumar et al. [19] reported that Profenofos with a correlation coefficient of 0.996 and 0.91 while it was used
combination with cypermethrin was effective to control at 40 and  80  g.a.i/ha  against  cauliflower  pests  [27].
okra pests. Similar results were reported by Sinha and Nath et al. [28] reported, that the profenofos dissipated at
Akbar et al. [20-21] reported that a combination of both the highest rate of 98.4% on 7th day of  its  application.
insecticides were more effective against jassid and Our findings are in the agreement with Gupta et al. [29]
whitefly. who reported that profenofos applied on tomato crop

Residual Ersistence: The degradation pattern showed dissipated  almost  after   the   7    day    of   treatment.
that -cyhalothrin residues were degraded quickly passing The depicted half life for profenofos was 2.2–5.4 days
through the first order kinetics and the residues decreased which is in conformity with our present studies. Similar
below the maximum residual limits settled by the European findings were reported by Renuka et al.[30] who stated
Union just after one day of its application. Fast that initial deposits of profenofos were traced in the
degradation kinetics was observed in the tested crop and ranges of 2.00 and 2. 76 ppm and dissipated below the
the residues degraded up to 0.014mg/kg passing through detectable limits of 0.0625ppm before 30 days of its
a degradation rate of 99.89% after first day of its application in green cardamom. Similar trends in
application, 99.93% after seven day and 99.96% after 30 dissipation of profenofos were reported by Dharma et al.
days of its application. The detected residues were quite [31], who found that 92-94% profenofos was dissipated
below the maximum residual limits of 0.3mg/kg settled by with the 30 days of last treatment in red and green chilies.
the European Union. The detected results are in The present results are in conformity with Manjunath
agreement with Jayakrishnan et al. [22], who stated that (2010) who reported the half life of profenofos in the
lambda-cyhalothrin application at 15-30 g/ha was found ranges of 2.9-3.3 days in fruits [32].
effective for managing fruit borers infesting tomato crop The degradation kinetics for acephate show that it
without creating any residual persistence problems in degraded up to 29.11% after first day, 94.96% after 7th day
tomato fruits. Our present findings match with Banerjee and 99.39% after 30th days of its application.Acephate
findings who tested 120 cyhalothrin treated grapes present findings are in agreement with that of Chavarri et
sample(doses of 25g and 50 g active ingredients/ha) and al findings, which depicted acephate residues were traced
found 110 sample free from residues, 9 samples having under EU-MRL 0.2g/kg for Peach. Chavarri et al. [26]
low residues than the maximum residual limits and only reported 0.012g/kg acephate residues when it was applied
one sample exceeded the maximum residual  limits  [23]. 750 mg/acre. Chai et al. [27] reported that the first-order
Our results are in agreement with Zhang et al. [24],who degradation kinetics for acephate by showing correlation
depicted the residual persistence of cyhalothrin at zero coefficient of 0.94 with 30–45% decline of acephate
day interval was 0.38g/kg, which reduced to 0.18, 0.16, residues in green mustard during 48 hours of last spray
0.08, 0.06 and 0.03g/kg after 2,4,6,8 and 10 days after which further declined to below maximum residual limits at
applications when it was used at 25 g litre-1 EC for 4th day and dissipated completely before the 23  day of
managing  the   insect   pests   of     Chinese   cabbage. last application [33]. The half-life of acephate was found
The present results are also in consistent with Khan et al. to be  1.6   to  2.5  days  for  different  experiment  sites.
[25] findings who depicted that low residual Our findings are being supported by Iwata et al who
contaminations (0.000007mg/kg- 1) were observed in okra applied acephate at its maximum application doses for
and it was found safe to use the okra fruits when the crop controlling the orange pests and the residues found in
is  sprayed  at  the  manufacturer’s  recommended  doses whole fruits were below the tolerance levels settled by US
of   cyhalothrin.  The  present  results supported Officials after the prescribed waiting periods [34].
through Chavarri et al findings who applied 25mg/acre of The degradation pattern followed by cartap showed

-cyhalothrin on pepper, spinach, asparagus and that it degraded up to 17% after 1st day, increased to
tomatoes and all the tested vegetable samples were found 88.42% after 7th day and 92.8% after 30 days of its
free from  –cyhalothrin [26]. treatment.Cartap deposits were observed 2.164mg/kg at

followed the first order kinetics degradation and
th

th
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zero day intervals, which decreased to 1.796mg/kg after 13. Sinha, S.R. and R.K. Sharma, 2007. Efficacy of
one day, 0.259mg/kg after 7 days and 0.155mg/kg after 30 neonicotinoids against okra insect pests. Pesticide
days of its application on okra crop. The half-life for Res. J., 19(1): 42-44.
cartap was found 3.136 days. 14. Ramesh, P., N.R. Panwar, A.B. Singh, S. Ramana, S.K.
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