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Abstract 

The aimed of the study to evaluate the effect of botanicals and chemical insecticide against whitefly (Bemisia tabaci). 

Whitefly is the most destructive pest and reduce a significant losses in yield of the crop. Experiment was randomized 

complete block design with three replications. The insecticides were used in experiment viz, Garlic bulb (200kg/liter), 

Imidacloprid (25 EC), Onion bulb (200kg/liter) and Neem oil.  Botanical extracts and chemical insecticide shows 

significant results against whiteflies. The minimum population of whiteflies per leaf was observed in plot treated 

with Imidacloprid (0.35) while followed by Onion bulb, Neem oil and Garlic bulb (1.79, 1.86 and 2.27 respectively). 

While maximum population of whitefly per leaf was recorded in control plot (6.91). The maximum percent mortality 

was recorded in plot treated with Imidacloprid (86.10) while followed by Onion bulb, Neem oil and Garlic bulb (74.13, 

73.08 and 67.71 respectively). The highest yield and highest CBR was recorded in plot treated with Imidacloprid 

(3516.7 kg/ha and 1:12.91). All the insecticide gave significant reduction in population of whitefly but chemical 

insecticide Imidacloprid (25EC) comparatively most effective. It is recommended for further researchers to used 

different concentrations against different sucking insect pests.  
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INTRODUCTION 

Okra, Abelmoschus esculentus (L.) Moench, in Pakistan is most important vegetable crop. It is growing in 

kharif season throughout the year (Dash et al, 2013) and short duration crop (Neeraja et al., 2004). In okra 

is present most essential nutrients of vitamins, salts, minerals and 175 calories per pound energy (Lanjar 
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and Sahito, 2007). It helps in reduce the risk of heart disease, lower blood cholesterol, intestinal tract 

healthy, decrease colorectal cancer and contain both soluble and insoluble fibers (Broek et al., 2007). 

During 2018-2019 the total production of okra in Pakistan was 120.639 thousand tones and 

15.713 thousand hectares area under cultivation. Total production in Punjab was 70.438 thousand tones 

and 5.922 thousand hectares area was cultivated. Sindh production was 19.731 thousand tones and 4.969 

thousand hectares area was cultivated. Balochistan production was 15.223 thousand tones and cultivated 

on an area of 2.459 thousand hectares while in Khyber Pakhtunkhwa the total production was 15.245 

thousand tones and cultivated on an area of 2.363 thousand hectares (Anonymous, 2019). Many insect 

pests attack on okra crop from the time of germination till to harvesting. The most destructive insect pests 

of okra are aphids, whiteflies, thrips, fruit borer and jassids (Rakesh et al., 2006). In sucking insect pests 

of okra Bemisia tabaci, (Genn) is most destructive due to broad range, high reproduction rate, high 

migratory behavior, tolerant to high temperature and have ability to transfer many viral diseases and 

showed resistance to insecticides (Kumar, 2017; Ellsworth and Jones, 2001). Whitefly Bemisia tabaci both 

nymph and adult suck cell sap from the leaves and affected photosynthesis. The affected plant is usually 

stunted and reduces the yield and quality of the crop (Atwal and Sing, 1990). The chemical insecticides is 

highly preferred to control whitefly due its quick and knock down effects. The farmers used different type 

chemical insecticides to get satisfactory control level of the pests. However, indiscriminate use of chemical 

insecticide results in several health and environmental problems (Aktar et al., 2009). 

Plant extracts are very affective in initial stages of different insect pest attack and less harmful, 

safe natural enemies and safe beneficial insects. Botanical extracts are good alternate of chemical 

insecticides and have low toxicity to mammalian (Rizvi et al., 2015). Plant extracts are most preferred 

because they are easily available from growing plants and less expensive than chemical insecticides. 

Keeping in view the above facts the present experiment is designed with the objective to develop an 

effective chemical and botanicals IPM strategy to control whitefly. 

Materials and Methods 

The study was conducted to evaluate the efficacy of different plant extracts and chemical insecticides 

against whitefly on okra crop at Swat. 

Experimental design  

The experiment was Randomized Complete Block Design (RCBD) with three replications. Sowing (Viraj F1 

Hybrid) Okra seed in first week of March. Plant to plant distance was 10cm and row to row distance was 

25cm and total plot size was 5 x 5m2. 

Insecticides  

The chemical insecticides Imidacloprid 50 EC and Neem oil was purchased from the market,  

Preparation of Plant Extract 
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Garlic (A. sativum) bulb extract 

Dried garlic bulb of 20 g was crushed and added 20ml of water for 24hrs at room temperature. The 

solution was diluted up to 20 ml in 1 liter of water to get the formulation ready for application in the field 

(Sohail et al., 2012). 

Onion bulb (Allium cepa) extract 

Onion bulb of 20 grams was crushed and mixed with 200ml of water for 48hrs. Impurity of extract was 

separated from muslin cloth 200ml of water were added in one liter of water for field solution. 

Whiteflies per leaf and percent mortality  

Randomly two plants was selected and then each plant three leaf per plant were selected top, middle and 

lower leaf for counted the population of whiteflies. The data were recorded after 5, 10, 15, 30 and 60 day 

of three different spray application. The population of whiteflies were converted into mean population 

per leaf and percent mortality of whiteflies per leaf. By using the Abbot’s formula: (1925) for mortality of 

whiteflies. 

%Reduction= {1- (Post treatment pop. in treated plots) x (Post treatment pop. in control)x 100 

                          (Pretreatment pop. in treated plots)     (Pretreatment pop. in control) 

 

Yield kgha-1 

Okra yield kgha-1 were calculated after different picking by using the following formula: 

Yield kgha-1= Yield plot-1/ plot area (m2) x10, 000 

Cost benefit ratio 

Find out the most effective treatments that gave maximum net return by using Cost benefit ratio 

according to the method used by (Hussain et al., 2022). 

Statistical analysis: 

The data were analyzed by Statistic 8.1 software and LSD used for finding mean between treatments. 

Results 

Population of whitefly per leaf 

The results showed that before spray application the population of whitefly per leaf were nonsignificant 

(fig.1). After 5 day of spray application the lowest population of whitefly per leaf was recorded in plot 

treated with Imidacloprid (1.67). Followed by Neem oil, Garlic bulb and Onion bulb (3.20, 3.36 and 3.50 
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respectively). While highest population per leaf was recorded in control plot (4.61). After 10 day of 

application the lowest population of whitefly per leaf was observed in plot treated with Imidacloprid 

(0.96). Followed by Neem oil, Onion bulb and Garlic (2.09, 2.41 and 2.54 respectively). After 15 day the 

lowest population of whitefly per leaf was recorded in plot treated with Imidacloprid (0.57). Followed by 

Neem oil, Garlic bulb and Onion bulb (1.92, 2.19 and 2.41 respectively). While highest population of 

whitefly per leaf was recorded in control plot (5.42). After 30 day the lowest population of whitefly per 

leaf was recorded in plot treated with Imidacloprid (0.51). Followed by Neem oil, Onion bulb and Garlic 

bulb (1.49, 1.51 and 1.84 respectively). While highest population of whitefly per leaf was recorded in 

control plot (5.71). After 60 day the lowest population of whitefly per leaf was recorded in plot treated 

with Imidacloprid (0.35). Followed by Onion bulb, Neem oil and Garlic bulb (1.79, 1.86 and 2.27 

respectively). While highest population of whitefly per leaf was recorded in control plot (6.91). 

Percent mortality of whitefly per leaf 

After 5 day of spray application (fig.2) the highest percent mortality was recorded in plot treated 

Imidacloprid (53.22). Followed by Neem oil, Garlic bulb and Onion bulb (30.21, 26.51 and 21.60 

respectively). After 10b day the highest percent mortality was recorded in plot treated with Imidacloprid 

(73.43). Followed by Neem oil, Onion bulb and Garlic bulb (59.13, 52.29 and 49.61 respectively). After 15 

day the highest percent mortality was recorded in plot treated with Imidacloprid (81.37). Followed by 

Neem oil, Garlic bulb and Onion bulb (65.23, 58.92 and 55.48 respectively). After 30 day the highest 

percent mortality was recorded in plot treated with Imidacloprid (83.44). Followed by Neem oil, Onion 

bulb and Garlic bulb (73.85, 73.81 and 67.80 respectively). After 60 day the highest percent mortality was 

recorded in plot treated with Imidacloprid (86.10). Followed by Onion bulb, Neem oil and Garlic bulb 

(74.13, 73.08 and 67.71 respectively). 

Yield kg ha-1 and Cost benefit ratios 

The maximum yield was observed in plot treated with Imidacloprid (3516.7 kg/ha) and followed by Neem 

oil (2496.71). While Onion bulb and Garlic bulb (2333.3 and 2243.3) were statistically nonsignificant. The 

minimum yield was recorded in control plot (1183.3). The highest cost benefit ratio was recorded in plot 

treated with Imidacloprid (12.91) which were followed by Neem oil, Garlic bulb and Onion bulb (9.39, 9.34 

and 8.95 respectively). 

Discussion 

The experiment was conducted to find out the efficacy of different botanical extracts and chemical 

insecticide against whitefly Bemisia tabaci, (Genn) in okra at District Swat, Khyber Pakhtunkhwa in farmer 

field. 

The infestation of whitefly start 20 days after sowing and continued last week of July. This finding are 

similar to the finding of Mastoi et al. (2013). The infestation of whitefly was high from May to June while 

nymph population was maximum in April Leite et al. (2005) was recorded same results. Before spray 

application the population of whitefly was nonsignificant in the treatments. This results are similar to the 

finding of Hussain et al., (2022). The highest percent mortality was observed in plot treated with 
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Imidacloprid. Similar, finding was observed by Chaitanya et al. (2018) and Pawar et al. (2016) was observed 

that all three applications Imidacloprid was the most effective against sucking insect pests. 

The present experiment show that Imidacloprid remain effective for 14 days after application. Our finding 

is partially agreed with finding of kalyan et al. (2012) reported that treatment with Imidacloprid showed 

significantly reduction in  the infestation  of whitefly up to 7 days after spray application. The residual 

effect may varied due to abiotic factors. 

The chemical insecticides Imidacloprid is harm full to beneficial insects. This finding is similar to the finding 

of Rondeau et al. (2014). Imidacloprid is systematic insecticide and very effective against sucking pest. 

Our finding is similar with Ahmed et al. (2001) reported that Imidacloprid play important role in the control 

whitefly Bemisia tabaci in fields condition. Dewy (2006) also reported that Imidacloprid controlled those 

sucking pests up to 8 weeks after sowing. Fernandes et al. (2010) reported that Imidacloprid had initial 

effects is very high and long residual effects against immature stage of whitefly and jassids. 

The use of chemical insecticide Imidacloprid with recommended dose don’t show phytotoxicity. 

Our result is similar with the Kar (2017) reported that Imidacloprid don’t cause phytotoxicity up to 15 days 

after application at higher doses of spray. Salehia et al. (2013) observed that Imidacloprid was most 

effective first nymphal instar of whitefly. 

The yield of okra was varied in different treatments from ranging (1066.6 kg/ha-1 to 3762.3 kg/ha-

1). The present finding are in contractions to the finding of Rehman et al. (2015), Khan et al. (2019) and 

Adhikary (2009) they reported (2255.5kg/ha-1), (4530.3 kg/ha-1) and (5001.4 kg/ha-1) respectively of okra 

yield in different treatment. Yield may also be varied due to difference in the okra genotype, biotic and 

abiotic factors. In the present experiment showed that maximum population of whitefly gave low yield 

and vice versa. These findings are in agreement with the findings of Shannag et al. (2007) and Mehra et 

al. (2018) they also reported that treatment with maximum population of whitefly gave minimum yield.  

The present experiment showed that Imidacloprid (12.91) is highly profitable which were followed by 

Neem oil, Garlic bulb and Onion bulb (9.39, 9.34 and 8.95 respectively). The present finding cannot be 

compared with the findings of earlier researcher. The cost control of commodity is changing from region 

to region. 

Conclusion 

As concluded from the present study that botanical extracts and chemical insecticide give a significant 

reduction in the population of whitefly.  Comparatively chemical Imidacloprid give better results at the 

rest of botanical extracts. Maximum percent mortality, highest yield and high profit was recorded in plot 

treated with Imidacloprid. 

Fig.1. Population of whitefly per leaf at different day interval in different spray applications. 
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Same column bar shows that treatments were nonsignificant at P level (0.05) 

Fig.2. Percent mortality of whitefly per leaf at different day interval in different spray applications. 

 

Same column bar shows that treatments were nonsignificant at P level (0.05) 

Fig 3. Yield kgha-1 in different treatments on okra crop 
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Same column bar shows that treatments were nonsignificant at P level (0.05) 

Table 1. Cost Benefit Ratio of different treatments against whitefly on okra crop 

Treatments Yield 

(kg/ha-1) 

A 

Gross income 

(Rs.) 

B 

Cost of control 

ha-1 (Rs.) 

C 

Return over 

control (Rs.) ha-1 

D 

Estimated 

net benefit 

(Rs. ha-1) 

E (D-C) 

C:B 

F(D/C) 

Garlic bulb 2243.3 67299 7200 67299 60099 9.34 

Imidacloprid 3516.7 105501 8165.9 105501 97335.1 12.91 

Onion bulb 2333.3 69999 7818.9 69999 62180.1 8.95 

Neem oil 2496.7 74901 7971.2 74901 66929.8 9.39 

Control 1183.3 35499 ------ -------- -------- ------ 
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