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ABSTRACT 
Research studies were conducted for the determination of residual persistence and effectiveness of different chemical 
pesticides belonging from the parathyroid, organophosphate and carbamate groups against the spotted bollworm 
feeding on okra. The pesticides tested were Cypermethrin, Chlorpyrifos, Malathion and Carbofuran, whereas an 
untreated plot was served as control. The pest population was observed before and 1, 2, 3,4,5,6 and 7 days after the 
treatments. The crop was sprayed four times during the experiment for determining the efficacy of pesticides. Residual 
persistence studies were conducted on 1, 7 and 30 days of pesticides spray. The efficacy results showed that carbofuran 
was the most effective for controlling the spotted bollworm with maximum pest reduction of 23.86% on first day and 
85.40% on sixth day of application. After that it started losing its potential and remained 64.3% on seventh day of 
treatment. Cypermethrin efficacy followed the carbofuran with 11.96% reduction on first day, 59.44% on fourth day and 
50.25% reduction in pest population on seventh day. Chlorpyrifos provided 10.44% reduction on first day, 55.48% on 
fourth day and 47.33% on seventh day after the treatment. Malathion was found ineffective for reducing the pest 
population but it was found better as compared to the untreated control plot. Same trend of pest population for all the 
pesticides was observed during the second, third and fourth spray. Residual studies showed that Carbofuran was the best 
with minimum residual persistence of 0.142µg/kg followed by chloropyrifos 0.24 µg/kg, cypermethrin 1.79µg/kg and 
malathion 7.49 µg/kg one day after treatment, which reduced to 0.091µg/kg, 0.074 µg/kg, 0.25 µg/kg and 3.24 µg/kg, 
respectively after one week. The residual persistence of the tested pesticides after one month was observed 0.047µg/kg, 
0.008µg/kg, 0.0155µg/kg and 0.19µg/kg respectively. 
The study concluded that the carbofuran is most effective for controlling the spotted bollworm population feeding on 
okra with minimum residual persistence.  
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INTRODUCTION 
Pakistan is basically an agricultural country. Along with cash and fiber crops different vegetables 
including okra, brinjal, radish, carrot, etc are grown not only for local consumption but also exported to 
the global market [1]. Okra "Abelmoschus esculentus is a summer grown vegetable which is preferred by 
the farmers because of its greater yields over investments [2]. The total cultivated area of okra in Pakistan 
is approximately 2420 hectors and total production of green pods is about 28.6 tons [3].  The months of 
February-March are suitable for the sowing of okra crop in province of Sindh. An optimum distance of 9 -
15 inches is managed between plant to plant.  The plants of okra grow up to 5 feet height. Okra fruit 
production starts after 60 days of plantation and fruit picking is daily or alternate day basis because of its 
fast fruit growth. Okra provides vitamin A, B, C, protein, amino acids, minerals and iodine[4].  Insect’s 
infestations on okra depend over the variety of okra[5].  Chemical control of pest is relatively cheap and 
quick result giving method for controlling the okra pests. Approximately 27% pesticides are used for 
controlling the pests of fruits and vegetables and it is increasing 25% every year [6-7]. A large number of 
chemical pesticides related to organochlorine, organophosphate, pyrithroide and carbamates are used for 
managing okra pests. Usually systemic granular pesticides are applied through the soil to cause minimum 
lethal losses to the defenders [8]. Systemic insecticides have been found effective against the pests for a 
longer period of times [9]. During present studies four pesticides of carbamate, pyrithroide and 
organophosphate group were tested against the spotted bollworm infesting okra crop. These pesticides 
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are Cypermethrin, Chlorpyrifos, Malathion and Carbofuran, whereas an un-treated plot was served as 
control.  
 
MATERIAL AND METHODS 
For the present study, the field was selected in the institute of Environmental Studies, University of 
Karachi. The seeds of okra were sown in experiment plots were organized in a randomized complete 
block design (RCBD) along with the three replicates .Area of   each plot was kept 4 meters long and 3 
meters wide. An untreated controlled plot was managed for observing the differences.  A distance of 22 
cm was managed   between Plant to plants while a distance of 60 cm was maintained between row to row. 
The distance between plot to plot was 3 meters. Pigeon pea (Cajanus cajan L. family fabaceae) was sown 
between all plots to maintain the differences. For pest population observations, 10 plants from each plot 
were selected randomly. The granular systemic pesticides were applied four times through the soil 
application with the interval of seven days while the liquid contact pesticides were applied through the 
foliar application with the same time intervals. The nature of damage caused to the stems, leaves, flowers 
and fruit was assessed by visual observation. The insect’s population data was taken early in the morning 
every day from randomly selected plants of okra. The data was analyzed by using the Handerson-Tilton 
formula for measuring the efficacy of tested pesticides against spotted bollworm. The fruit samples of 
approximately 100 grams were collected from each treated plots and were taken to the PCSIR Karachi 
laboratory for the residual studies. 
Extraction and clean up of pesticide residues: 
Chemicals: 
Methanol, ethyl acetate, acetonitrile, sodium chloride, petroleum ether and potassium permanganate (GR 
99%) were used in the present studies. All the chemicals were HPLC grade and purchased from Merck 
(Germany) while the distilled water was further purified with the help of a Millipore Milli-Q water 
purifier, Germany. Analytical standards of pesticides were obtained from Dr Ehrenstorfer Ltd (Augsburg, 
Germany) and ACCU. Stock standard solution (1mg/mL) was prepared by dissolving standard in 
acetonitrile and stored in the dark at 4°C. 
Procedure: 
Okra fruit from each pesticide treated samples plot were drawn, chopped and weighted. 200 ml of 
acetonitrile (CH3CN) + 500 ml of water was added and homogenized through blender at high speed for 2-
5 minutes. With the help of a suction pump it was filtered through Buckner funnel using a Whatman No. 6 
filter paper and evaporated through a rotary evaporator at 55°C. Nitrogen gas was used for concentrating 
elute just near to dryness. Re-dissolving of the elute was done into acetonitrile, for making it 500 μl for 
analysis. 100 ml of petroleum ether was added to the separating funnel containing the filtrate. It was 
shaked vigorously for 1-2 minutes. 10 ml of the saturated sodium chloride (NaCl) and 1000 ml of water 
was added to it. The separator was kept in horizontal position. It was kept for separation of layers, lower 
aqueous layer was discarded. Solvent layer was washed with two 100 ml portion H2O.Aqueous layer was 
discarded. The organic layer was evaporated and dried completely in a vacuum concentrator. The dried 
organic layer was re-dissolved in 1 ml of n hexane for clean up procedures. 
Column Chromatography (Clean up ) of extracted sample: 
For the cleanup purpose column chromatography procedure was adopted.15 grams anhydrous Na2SO4  
was added to the sample then it was shaken vigorously. There after the organic elute was passed through 
a glass column containing 1 gram florisil for clean up. The column was made pre wet with 40-50 ml 
petroleum ether. The column was eluted with 200 ml of 6% ethyl ether in petroleum ether then 200 ml of 
15% ethyl ether in petroleum ether. There after obtained material was concentrated on a rotary 
evaporator up to 100 ml for loading on GC for analysis.  

Table-1: Doses of various pesticides applied on under test crop 
Chemicals Dose applied on subplots (60 X 40 ft) 
Cypermethrin 5ml/plot 
Chlorpyrifos 5ml/plot 
Malathion 5ml/plot 
Carbofuran 3% 2.5 Kg/plot 
Control No application 

 
RESULTS 
The results showed that Carbofuran was the most effective for controlling the pest with maximum pest 
population reduction. It provided 23.86% pests reduction on first day of treatment with an increasing 
trend till sixth day of treatment with the highest decline of 85.4% in pest population as compared to 
untreated control. It started losing its effectiveness after seventh day with 64.3% pests reduction. 
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Cypermethrin followed the carbofuran with 11.96% reduction on first day and 59.44% reduction on 
fourth day. After fifth day it started losing effectiveness. Chlorpyrifos provided 10.44% reduction on first 
day of treatment, increased to 47.33% on fourth day and started losing its efficacy. Though the Malathion 
was unable to reduce the pest population since commencement but it had a edge over  the untreated 
control plot.  
1st Spray 
The results of 1st spray are shown in Fig 1. 
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Fig 1 Decrease in pest population in 7 days following the first spary of pesticides

2nd  Spray 
The results of second spray showed that   Carbofuran provided maximum control of 24.71% against the 
targeted pest after one day of application with an  increasing trend and reached at its highest peak of 
84.773% on sixth day of application. It started declined to 64.29% on seventh day of its application. 
Cypermethrin followed the carbofuran with 14.36% control against the targeted pest on first day and 
59.37% reduction on fourth day. A declining trend was observed after fifth day which provided 26.87% 
control on seventh day after treatment. Over all it provided better result as compare to the first spray. 
Chlorpyrifos provided 12.173% reduction in spotted bollworm population on first day of treatment with 
an increasing trend of 54.48% on fourth day of treatment and declined to 21.75% on seventh day of 
treatment. Malathion could not reduce the pest population but it was found better as compared to the 
control plot. 

Days

0 1 2 3 4 5 6 7 8

Pe
st
 P
op
ul
at
io
n

-200

-150

-100

-50

0

50

100

150

cypermethrin
Chloropyrifos
Malathion
Carbofuran
Control

Fig 2: Decrease in pest population in 7 days following the second spary of pesticides

 

3rd Spray                 
The pest reduction after 3rd spray is exhibited in Fig 3.The results showed that carbofuran provided 
maximum reduction of 29.523% in pests population during third spray. Maximum reduction in pests 
population of 86.79% was observed on sixth day of treatment which decreased to 64.3% on seventh day 
treatment. Cypermethrin followed the carbofuran with 20.41% reduction on first day with an increasing 
trend of 60.20% reduction on fourth day. Chlorpyrifos provided 12.66% reduction on first day of 
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treatment, increased to 54.26% on fourth day and reduced to 2.53% after seventh day of treatment. The 
Malathion was unable to reduce the pest population.  
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Fig 3  Decrease in pest population in 7 days following the third spary of pestides

                  
4th Spray 

The results of fourth spray are shown in Fig 4. After the 4th spray   carbofuran provided 31.48% pests 
reduction on first day of treatment which and showed increasing trend till sixth day of treatment with the 

highest decline of 86.95% in pest population. It starts loosing the effectiveness after seventh day with 
75.54% reduction. Cypermethrin followed the carbofuran with 25.54% reduction on first day and 61.93% 

reduction on fourth day and declined to 41.29% on seventh day of treatment. Chlorpyrifos provided 
20.41% reduction on first day of treatment, increased to 58.26% on fourth day and decreased to 34.85%. 
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                     Fig 4 Decrease in pest population in 7 days following the fourth spary of pesticides

Table 2: RESDUAL PERSISTANCE 
Chemicals 1-Day 1-Week 1-Month 

CYPERMETHRIN 1.796683 0.259187 0.155 
CHLORPYRIFOS 0.24052 0.074746 0.000873 

MALATHION 7.427739 3.241552 0.019625 
CARBOFURAN 0.142565 0.091671 0.047241 

Table-2 revealed that carbofuran was found as the safest pesticide used against okra pest  management 
by showing minimum initial deposits of 0.1425mg/kg of residues after one day of treatment which 
reduced to 0.0916mg/kg (16.56% reduction) after seven days and 0.047mg/ kg (72.35% reduction) after 
30 days of its application. Chlorpyrifos followed the carbofuran providing 0.240mg kg initial deposits 
after one day, 0.747mg/kg (26.11% reduction) after seven days and 0.0008mg/kg (99.73 % reduction) 
after 30 days of treatment. Cypermterin provided 1.796mg kg initial residues after one day, 0.259mg/kg 
(23.37 %reduction) after seven days and 0.155mg/kg (94.13% reduction) after 30 days of treatment. 
Malathion was observed as the most hazardous pesticides with 7.427 mg/kg initial deposits after one day 
of its application which were reduced to 3.241 mg/kg (5.0% reduction) after seven days and 0.0196 
mg/kg (99.74 % reduction) deposits after one month of its application. 
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DISCUSSIONS 
The results revealed that all of the tested insecticides were found effective for controlling the spotted 
bollworm feeding on okra crop. Gupta and Misra [10] reported that carboafuran reduced the Earias 
vittella Fabr. infestation on okra crop and better results were obtained when it was applied in 
combination with a foliar spray of endosulfan. Ashfaque et al [11] reported that carbofuran at the rate of 
375 gm a.i. ha-1 with knapsack sprayer proved to be the best against sucking pests of cotton including 
jassids, thrips and white fly. Hussain [12] found the Furadan (carbofuran) 3G is the best for controlling 
the rice borers. Suryawanshi et al [13] described that the combination of  carbofuran 5% for seed 
treatment + monocrotophos 0.04%, disulfoton 1 kg/ha + carbaryl 0.2% applied after 40, 50, 60 and 70 of 
plant  germination was found as the best solution for managing the okra insect pests including aphids, 
jassid and fruit borers. Carbofuran provided similar results during the present studies. It was found as the 
best by providing highest control against the pest (up to 86%) and minimum initial deposits 
(0.142565µg/kg). Because of less infestation by the insects, a healthy, quick and vigorous growth of 
plants with highest marketable okra fruits was observed in the carbofuran treated plot during the 
experiment.Dhas and Srivastava [14] reported that Malathion proved is the best with the minimum 
persistence period of 3days and it was found undetectable after 90 days in soil samples. Abo-El-Seoud et 
al [15] reported that initial deposits of Malathion were observed highest which decreased to permissible 
limits after 12 days on outer layer and 6 days of inner layer of cabbage leaves. Mahmoud Shalby [16] 
reported that Malathion was found effective against Helicoverpa armigera on okra with initial deposits of 
16.453 ppm and decreased to 0.002 ppm after 15 days of treatment. In the present studies, the Malathion 
could not reduce the pest population but it was found better as compare to the untreated control plot. 
The highest initial deposits of malathion (7.427739 µg/kg) were observed after one day of treatment 
which decreased to 56.36% after seven days 99.73% after one month. Baig et al [2] reported that 
chlorpyrifos were detected in 33.0% of the tested vegetables and exceeded the MRLs in 8% of the tested 
vegetable samples. In present studies chlorpyrifos was detected 0.240 µg/kg after one day of treatment 
which reduced to 68.87% after seven days of treatment and 99.66% after one month.   
 
CONCLUSION 
It was observed during the experiment that though the systemic pesticide carbofuran was found effective 
with minimum residual persistence, but along with the systemic insecticide, contact insecticides including 
cypermethrin and chlorpyrifos also provided better results against the target pest. The research 
concluded that still better results could be obtained by applying these systemic granular pesticides along 
with the combination of foliar sprays and other biological controlling methods and the okra production 
could be increased up to 97-119% . 
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