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Abstract 

Cypermethrin is a non-systemic insecticide widely used for the controlling okra shoot and fruit borer infestation in Bangladesh. At 

the time of cypermethrin application in the okra field by knapsack sprayer, it not only goes to the target site (plant) but also goes 

into the soil, air and other environmental components through drifting. Field research was carried out to study the dissipation 

pattern of cypermethrin in different growth ages of okra crop and laboratory research was directed to determine the residue of 

cypermethrin from fruit and soil. The highest deposition of cypermethrin (58.2%) was found in the target area (plant) at 105 days 

after sowing (DAS) and the lowest (47.3%) was at 45 DAS of okra crop. The drift loss of cypermethrin in air ranged from 4.65% 

to 7.85%. The drift loss was highest in soil recorded at 45 DAS (48.05%) and the lowest (36.25%) was at 120 DAS. Cypermethrin 

residues determined from fruit and soil samples sprayed at 1 ml/L in the field were above maximum residue limits (MRLs) up to 

three days after spraying (0.862 ppm) in fruit samples and up to five days after spraying in soil samples (0.554 ppm). In the case 

of spraying 2 ml/L of cypermethrin, fruit samples have residues above MRLs up to seven days after spraying (0.668 ppm) and soil 

samples have up to five days after spraying (0.653 ppm). So, okra may consume after three to seven days of spray application for 

the human health safety.  
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Introduction 

Okra (Abelmoschus esculentus) is an important 

delicious vegetable crop in Bangladesh with higher 

nutritive value than that of tomato, brinjal and most 

of the cucurbits except bitter gourd [1]. But, this 

delicious vegetable is attacked by several insect pests, 

among them, okra shoot and fruit borer (OSFB) 

Earias vittella (Fabricius) is the most serious. 

Because of infestation of this pest, both quantitative 

and qualitative losses occur in every season in 

Bangladesh. So, farmers of Bangladesh use a variety 

of chemical insecticides in their okra field to protect 

mainly major okra pest besides other minor insect-

pest for getting quick results [2]. Due to over-use, 

misuse and the way of using insecticides cause 

drifting loss to the soil and in the atmosphere which 

results in pest resurgence, secondary pest outbreaks, 

mortality of beneficial insects and microorganisms in 

soil, the resistance of pest species and finally 

environmental pollution [3,4,5].   

The study of transport, conversion and dissipation 

of chemical materials in water, air, or soil with their 

deportment from one medium to another medium is 

referred as chemodynamics [6]. The indiscriminate 

and haphazard use of pesticides practiced in a 

farmer's field [7] and contaminated agricultural 

products affect soil health, surface waters, aquifers, 

wildlife, foods, and feeds, also hazardous to human 

beings through the food chain [8-12]. The 

consequences of such frequent and poor application 

method of pesticide cause serious contamination of 

environment through chemodynamics of pesticide. In 

general, it has been calculated that only about 0.1% of 

the applied pesticides goes the final destination [13]. 

It is to be marked that only 10-20% of the applied 

insecticides goes the plant canopy while the rest goes 

into the soil, air, water and various environmental 

components [14].  

Many developed countries have set Maximum 

Residue Limits (MRLs) based on Potential Daily 

Intake (PDI) and Acceptable Daily Intake (ADI) for 

the safe consumption [15]. It is recorded that use of 

poisonous pesticides on the eating vegetables has 

raised the risk of oblivion of end users with different 

diseases [16]. Researchers found that about 50-70% 

of the eating vegetables are contaminated with the 

toxic insecticidal residue [17]. No insecticide is found 

with the retention period less than three to five days 

[18]. A whimsical spray of insecticides and selling of 
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vegetables after one to two days of spray application 

is assumed to be a normal practice because the lack of 

knowledge about pesticide residue among the 

farmer’s [19].   

So, it is crying need to examine the dissipation 

pattern of insecticide at field level and find out the 

actual retention period of insecticide in fruits and soil 

that environmental and health specialist took 

necessary action for the construction of law, rules, 

and regulation in the use of insecticide in respect of 

Bangladesh. So, the present experiment was 

conducted to measure the dissipation pattern of 

cypermethrin at different growth stages of okra crop 

and the cypermethrin residues were analyzed from the 

edible part (fruit) and the soil for the consumer’s 

safety and help to initiate rules and regulations on the 

use of insecticide in farmers’ field.  

Materials and methods   

Location and design of experiment 

Field trial and laboratory studies were conducted 

in the Department of Entomology, Bangabandhu 

Sheikh Mujibur Rahman Agricultural University 

(BSMRAU), Gazipur, Bangladesh during March 

2014 to September 2014. Firstly, the experimental 

field was divided into 18 equal plots (4×3 m) 

considering three replications. The seeds of okra were 

collected from the Gazipur market. Manure and 

fertilizer application, thinning and gap filling, trailing, 

mulching and weeding were done properly. Ripcord 

10 EC (cypermethrin) at 1 ml/L and 2 ml/L of 

cypermethrin was sprayed at every 15 days interval 

after observing 5% level of pod infestation. 

Determination of application loss of insecticide  

Spray material (water) with insecticide (Ripcord 

10 EC) was weighed by electric balance and applied 

in the field by knapsack sprayer. For measuring the 

loss of applied insecticide through the soil, a thin 

foam sheet of the plot size (weighed) was placed on 

the experimental plot for averting the applied 

insecticide to the soil. Straight away after application, 

the foam sheet was finally weighed by an electric 

balance. Application loss of insecticide through the 

soil was calculated by deducting the utmost weight 

from the preliminary weight of the thin foam sheet. 

The experimental plots were covered by the thin 

plastic material (polythene sheet). Instantly after 

insecticide spray, the ultimate weight of the plastic 

sheet was measured by an electric scale and by 

subtracting between the ultimate and initial weights 

of polythene sheet to find application loss of 

insecticide through the air. Insecticide retained on the 

target plant canopy was measured by deducting the 

quantity of insecticide lost through soil + quantity lost 

in the air from the total quantity of insecticide applied. 

This methodology reported by Rahman et al. [20] was 

adopted with necessary modifications. 

Collection of fruit and soil samples   

The representative samples (fruits and soil) from 

the each plot were taken randomly at 0, 1, 3, 5, 7, 10, 

12 and 15 days after spraying (DAS). Immediately 

after collection, samples were kept in the chilled box 

and finally stored in the deep freezer for the 

determination of residual cypermethrin.  

Determination of residual cypermethrin  

Gas chromatograph GC-2010 (Shimadzu, Kyoto, 

Japan) with electron capture detector (ECD) was used 

to analyze the residues of cypermethrin in samples. 

The standard of cypermethrin tested in the laboratory 

and found >99.6% purity. The purity of the 

insecticides Ripcord 10 EC (cypermethrin) was tested 

in the laboratory and found to be 100% pure. The 

frozen samples were taken from the deep freeze and 

kept at normal room temperature for 5-6 hour. The 

methodology suggested by Horwitz and Latimer [21] 

was adopted for separation, extraction, and clean-up 

of the samples. A total of 20 g fruit sample was 

transferred into a mortar and Na2SO4 (5 g or as much 

as required to absorb water) was added. Later, grind 

to prepare a paste and 50 ml solvent 

hexene/methanol/acetone (1:1:1) was added and 

homogenized by ultraturax (2 min). The mixture was 

transferred to a conical flask and placed in a shaker. 

After 12 h, the mixture was filtered through Whatman 

paper 40, dried using a rotary vacuum evaporator and 

make volume 10 ml for GC-2010 analysis.  

For GC analysis, 10 μl samples were injected in 

the injector. The capillary column used was AT-1, 

length 30 m, ID 0.25 mm and film thickness 0.25 µm. 

Nitrogen was used as a carrier with the flow rate of 

30 ml/min. The initial temperature was 160
o
C held 

for 1 min and then ramped up to 270
o
C at the rate of 

10
o
C per min and held for 6 min. A standard 

calibration curve was made by injecting different 

concentration of standard cypermethrin. The injected 

volume was 1 µl. Each peak was characterized by its 

retention time. Sample results were quantitated in 

ppm automatically by the GC software. The actual 

amount of insecticide residues present in the sample 

was determined using the following formula:  

 

 

 

Cypermethrin (ppm) = Cypermethrin in injected 

volume (ppm) × quantity of final volume (L) / amount 

of sample (kg) 
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Results   

Dissipation pattern of cypermethrin at different 

growth stages of okra crop  

The highest deposition of cypermethrin at the 

target site (Okra crop) was found at 105 DAS (58.2%) 

and the lowest at 45 DAS (47.3%). The deposition 

was increased with time up to 105 DAS and 

decreased thereafter (Table 1). 

The drift loss of cypermethrin in air ranged from 

4.65% to 7.85%. Air drifting was the highest at 135 

DAS which was followed by 90 DAS (7.82%), 60 

DAS (7.05%), 75 DAS (6.28%), 120 DAS (5.95%) 

and 105 DAS (4.85%). The minimum loss was 

recorded at 45 DAS (4.65%). The loss was sporadic; 

no pattern was found (Table 1). 

The loss of cypermethrin in soil ranged from 

36.25% to 48.05%. The observed application loss of 

cypermethrin in soil was maximum at 45 DAS and it 

was decreased with the advancement of days. The 

loss was reduced as the canopy increased with the 

time, but slightly reduced at the last harvest (Table 1). 

Table 1 Fate of cypermethrin application in okra field sprayed at 15 

days interval at the rate of 1ml/L starting from 45 DAS till the last 
harvest (135 DAS). 

Days after 

sowing  

Cypermethrin 

deposited  

Cypermethrin  

lost 

Plant (%) Air (%) Soil (%) 

45 47.3±2.3 4.65±0.8 48.05±2.7 

60 48.1±2.5 7.05±0.9 44.85±2.5 

75 50.27±1.6 6.28±1.2 43.45±1.2 

90 52.83±4.0 7.82±1.2 39.35±3.2 

105 58.2±3.6 4.85±0.4 36.95±3.1 

120 57.8±0.6 5.95±0.3 36.25±0.7 

135 55.5±0.8 7.85±0.4 36.65±0.3 

Determination of cypermethrin residue from okra 

fruit and soil samples  

The concentrated extracts of okra fruit and the soil 

samples at different DAS were analyzed by GC-2010. 

The results of cypermethrin residues in okra fruit and 

soil samples are summarized in Table 2 and Table 3. 

Table 2 showed that cypermethrin residues were 

detected (when applied at 1 ml/L) in the okra fruit up 

to 7 DAS (0.085 ppm) and the quantities were above 

MRLs up to 3 DAS (0.862 ppm), recommended by 

FAO/WHO [22]. In the case of soil samples, residues 

were detected up to 5 DAS (0.554 ppm) and all 

values were above MRLs.  

From Table 3, it can be revealed that cypermethrin 

residues were detected (when applied at 2 ml/L) in 
the okra fruit sample up to 10 DAS (0.236 ppm) and 

the quantities were above MRLs up to 7 DAS (0.668 

ppm). In soil samples, residues were detected up to 7 

DAS (0.326 ppm) and up to 5 DAS (0.653 ppm) all 

values were above MRLs. 

Table 2 Quantity of cypermethrin residues in okra fruit and soil 
samples (1ml/L).  

Sample collection 

(DAS) 

Fruit 

(ppm) 

Soil  

(ppm) 

MRLs  

(ppm) 

0 2.775 1.992 0.50 

1 2.061 1.439 0.50 

3 0.862 1.130 0.50 

5 0.281 0.554 0.50 

7 0.085 0 0.50 

10 0 0 0.50 

12 0 0 0.50 

15 0 0 0.50 
DAS = Days after spraying; MRL = FAO/WHO recommended Maximum Residue Limit 

 

Table 3 Quantity of cypermethrin residue in okra fruit and soil 
samples (2 ml/L).    

Sample collection 

(DAS) 

Fruit  

(ppm) 

Soil  

(ppm) 

MRLs  

(ppm) 

0 3.007 2.827 0.50 

1 2.511 2.166 0.50 

3 1.98 0.99 0.50 

5 1.281 0.653 0.50 

7 0.668 0.326 0.50 

10 0.236 0 0.50 

12 0 0 0.50 

15 0 0 0.50 
DAS = Days after spraying; MRL = FAO/WHO recommended Maximum Residue Limit 

Trends of cypermethrin residue degradation 

Cypermethrin residue degradation in okra fruit 

and soil samples is presented in Fig. 1 and Fig. 2.  Fig. 

1 showed cypermethrin residue degradation in okra 

fruits sprayed at 1 ml/L of cypermethrin. There was 

25.7% cypermethrin residue degradation at 1 DAS 

which increased up to 68.9% at 3 DAS, 89.8% at 5 

DAS and 96.9% at 7 DAS. At 10 DAS no residue was 

detected. Cypermethrin residue degradation in soil of 

the okra field sprayed at 1 ml/L of water. It is clear 

that 27.7% cypermethrin residue was degraded at 1 

DAS which gradually increased to 43.2% at 3 DAS 

and 72.1% at 5 DAS. At 7 DAS no residue was found. 

Fig. 2 represents cypermethrin residue degradation 

in okra fruit and soil samples sprayed at 2 ml/L of 

cypermethrin. In the fruit samples, it can be received 

that 16.4% cypermethrin residue were degraded at 1 

DAS which increased gradually to 34.1% at 3 DAS, 

57.4% at 5 DAS and 77.7% at 7 DAS. At 10 DAS 

92.1% residues were degraded and at 12 DAS no 

residue was obtained. In the case of soil samples, 

residue degraded 23.3% at 1 DAS, which increased 

up to 64.9% at 3 DAS, 76.9% at 5 DAS and 88.4% at 

7 DAS. No residue was detected at 10 DAS. 
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Fig. 1 Trend of cypermethrin residue degradation in okra fruit and soil 
samples sprayed at 1ml/L at different days after spraying. 

 

 

Fig. 2 Trend of cypermethrin residue degradation in okra fruit and soil 
samples sprayed at 2ml/L at different days after spraying. 

Discussion 

In the present study, the loss of cypermethrin 

through drifting in air ranged from 4.65 to 7.85% and 

through the soil, it ranged from 48.05 to 36.65% after 

different DAS. Rahman et al. [20] reported that, with 

the progress of plant growth stages [(45 days after 

transplanting (DAT) to 143 DAT], the rate of 

cypermethrin deposition (17.6% to 48.5%) in the 

target site (eggplant) increased significantly. 

Consequently, the loss of insecticide during the initial 

stage of plant progress was maximum and decreased 

with the advancement of the growth of the eggplant. 

Rahman et al. [20] also reported that in the eggplant 

agroecosystem cypermethrin loss through soil ranged 

from 77.2% to 45.9% with the corresponding 45 DAT 

to 143 DAT and loss through drifting in air ranged 

from 5.2% to 5.5% with different plant progress 

stages. The application drifts loss of cypermethrin 

ranged from 3.9% to 7.1% in air and in soil ranged 

from 35.9% to 47.3% in the summer country bean 

ecosystem [23]. During the application of a pesticide, 

10-20% loss was recorded in the vine type plants [24]. 

Depending on spraying system, pesticide loss may 

occur due to the height of the plant, canopy coverage, 

size, shape, slope etc. and spray loss may be 14-45% 

[25]. During a typical spray up to 90% spray losses of 

pesticide was recorded through drifting [26]. Wind 

velocity, temperature, relative humidity and different 

types of meteorological factors hamper the spray 

during the application of pesticide [27].   

In this study, we found residues up to 7 DAS and 

10 DAS in fruit samples and 5 DAS and 7 DAS in 

soil samples when it was treated with 1 ml/L and 2 

ml/L cypermethrin, respectively. Rahman et al. [28] 

found that cypermethrin residues were detected in the 

eggplant fruit samples up to 5 DAS and the quantities 

were above MRLs up to 3 DAS and when sprayed at 

1ml/L. In the case of 2ml/L, residues obtained in fruit 

samples up to 10 DAS and the quantities were above 

MRLs up to 7 DAS. In respect of soil samples residue 

obtained up to 5 DAS (0.608 ppm) and up to 7 DAS 

(0.351 ppm) when sprayed at 1 ml/L and 2 ml/L 

respectively. Hossen [29] reported that cypermethrin 

residues were detected in tomato up to 5 DAS and the 

quantities were over MRLs up to 3 DAS. Whereas 

Prodhan et al. [30] observed cypermethrin residues in 

the yard-long bean which were above the MRLs up to 

5 DAS. Our results showed that at 10 DAS no residue 

was detected in fruit samples. In the case of soil 

samples, no residue was found at 7 DAS. Paul et al. 

[23] reported similar trends of cypermethrin residue 

degradation. Keith and Walker [31] reported that the 

cypermethrin has a moderate persistence in soils. 

They also reported that microorganisms play an 

important role in the cypermethrin degradation. It has 

been reported that cypermethrin residue degrades 

more slowly in waterlogged and anaerobic conditions. 

Cypermethrin is usually non-persistent in soils, but it 

is recorded that cypermethrin persists for 2-4 weeks 

in the case of sandy soils. Persistence of cypermethrin 

was increased in the case of soil with high clay 

content, high organic matter, the absence of microbial 

activities and anaerobic conditions [32].  

Conclusions 

The above results clearly showed the dissipation 

pattern of cypermethrin in okra crop agroecosystem. 

Cypermethrin residues present in fruit and soil are 

harmful to human health, microorganisms, beneficial 

insects and as well as the environmental components 
including water and air. These results suggest to the 

farmers not to use insecticide indiscriminately but use 



 
Science Letters 2016; 4(3):185-189 

189 
 

insecticide at recommended rate when the plant 

canopy spread at a maximum level approximately 75 

days after sowing (age) or at least 5% fruit infestation 

level. Okra may be consumed at least three and seven 

days after spraying of cypermethrin if it was treated 

with 1 ml/L and 2 ml/L, respectively. 
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