
 

Efficacy of synthetic, botanical and microbial pesticides against Tetranychus urticae Koch 
infesting okra under field condition 

 

Abstracts: 

Okra is the most important vegetable crop of the tropical and subtropical regions of the 

world. To investigate on efficient management of Tetranychus urticae Koch infesting okra, 

synthetic, botanical and microbial pesticides were used in a study established in 2021 and 2022. 

The crop was treated with propargite (57 EC), clofentazine (50 SC), cyflumetofen (20 SC), 

fenpyroximate (5 EC), dicofol (18.5% EC), azadirachtin (0.03%), NSKE (5%), neem oil (98%, 

Paeciomyces fumosoroseus (EC) and Paeciomyces fumosoroseus (dust). The data evaluate the 

efficacy of pretreatment, 1, 3, 7 and 14th day after treatment. Overall clofentazine (89.96%) was 

found effective to control mite population followed by cyflumetofen (81.04%), fenpyroximate 

(77.56%), propargite (73.96%), dicofol (71.87%) in synthetic group. In botanical and microbial 

pesticides NSKE (52.32%) was found effective followed by azadirachtin (46.52%), neem oil 

(37.96%), Paeciomyces fumosoroseus 1x109 dust (31.47%) and Paeciomyces fumosoroseus 

1x109 EC (27.95%), respectively. All the treatments are shows significant difference at five per 

cent probability level. Thus farmers can use such pesticides to reduce mite population in okra 

fields. 
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Introduction: 

During recent years the mite damage to the vegetable crops has been recognized as one of 

the limiting factor for attaining increased productivity of the vegetables throughout the country 

(ChannaBasavanna, 1981; Singh, 1994) A study revealed mites can cause losses on vegetable 

production from 2-35% in eastern part of India (Singh, 1995). Farmers have started realizing the 

harmful effect of mite infestation on their crop (Anonymous, 1991). The damage caused by 

many species is very obvious but very limited effort has been made to document the severity of 

mite problem with changes in agriculture scenario and compound nature of atmosphere.  

To control spider mite, Tetranychus urticae Koch many acaricides are used. Acaricides 

affect the environment due to their long residual effect and in some case acaricides resistance has 

also been developed. Fortunately, the acaricide resistance has not much developed so far due to 



 

their limited use. In India only dicofol has been reported as resistant acaricides (Jhansi Rani and 

Sridhar, 2002; Sridhar and Jhansi Rani, 2003). New cropping pattern in recent years has 

identified Tentanychus urticae to be the most harmful pest to okra in different parts of country. 

Okra and other vegetables were found to be worst suffered by the attack of this mite in Jaunpur, 

Uttar Pradesh. To provide an effective control measure against the pest, this study was then 

established. The results of the current study will provide to farmers effective pesticides to 

manage Tetranychus urticae in Okra.  

Materials and Methods:  

 The field trial was conducted against two spotted mite population on okra crop variety 

'Avantika' at Pili kothi Farm, T. D. P.G. College, Jaunpur. The commercial grade formulation of 

pesticides Propargite 57 EC, Clofentazine 50 SC, Cyflumetofen 20 SC, Fenpyroximate 5 EC, 

Dicofol 18.5 EC, Azadirachtin 0.03 EC, NSKE, Neem oil, and Paecilomyces fumosaroseus (EC). 

Paecilomyces famosoroseus (Dust) were tested at their recommended dose as foliar spray. 

Spraying 

The eleven pesticides including control plot (water) were sprayed with the help of 

knapsack power sprayer. The sprays were done early morning or late evening when there was 

little wind, and the temperature was cool. Besides all the precautions for using pesticides were 

read from https://ipm.ucanr.edu/GENERAL/precautions.html. The spraying was done when 

mites were at their threshold level (20-25mites/leaf). During spray, cloth screen was used to 

avoid drifting from plot to plot. The amount of pesticides proprietary ingredient required was 

calculated by using the following formula: 

A = 
୆	ଡ଼	େ
ୈ

 

Where, 

 A = Amount of acaricides and botanicals in grams / ml. 

 B = Desired concentration. 

 C = Amount of spray fluid required. 

 D = Per cent toxicants in formulation. 



 

Observations 

The observations were recorded from five plants selected from each plot, tagged and 

numbered. Three leaves from each tagged plant were plucked from upper, middle, and lower part 

and total of three leaves were collected from each plant and 15 leaves from each plot for 

observations. Collected leaves were kept in polythene bags and brought to laboratory. The mite 

population was counted on the basis of 2 cm2 leaf area at three  spots per leaf with the help of 

stereoscopic binocular microscope on 1 day before (pre treatment) and after 1, 3, 7 and 14 days 

of spraying. The data regarding reduction in mite population in field experiment was calculated 

using following formula: 

Percent reduction = ୅୴ୣ୰ୟ୥ୣ	୰ୣୢ୳ୡ୲୧୭୬	୧୬	୮୭୮୳୪ୟ୲୧୭୬
୅୴ୣ୰ୟ୥ୣ	୮୰ୣି୲୰ୣୟ୲୫ୣ୬୲	୮୭୮୳୪ୟ୲୧୭୬

 x 100 

Statistical analysis 

 The percent reduction values were transformed to arcsine values before subjecting 

to analysis of variance to discriminate the treatment effect. The significant difference between 

treatments was judged by CD at 5% level of significance. 

Results and Discussion: 

During 2021 growing season the study revealed that the increase in mite mortality is 

statistically significant at 5 per cent probability level in comparison to unsprayed control. Even 

the water spray alone reduced the mite population by 17.35 per cent maximum after first day of 

treatment. Following one day of treatment, clofentazine 50 SC was found to be effective 

(80.85%) followed by fallowed by propargite 57 EC (78.50%), fenpyroximate 5 EC (75.35%), 

dicofol 18.5 EC (74.65%) and cyflumetofen 20 SC (70.54%) in synthetic acaricides. Among the 

botanical and microbial pesticides the most effective were azadirachtin 0.03% (53.72%) fallowed 

by NSKE 5% (45.34%), neem oil (31.45%), Paeciomyces fumosoroseus 1x109 dust (17.72%), 

respectively. These were effective compared to water spray treatment. However, after 3, 7 and 14 

days after treatment some synthetic acaricides sequence has change for mite population 

reduction.  Clofentazine 50 SC (92.85%) was found to be the best in managing mite population 

fallowed by cyflumetofen 20 SC, fenpyroximate 5 EC, dicofol 18.5 EC and propargite 57 EC i.e. 

82.36%, 80.55%, 77.26% and 75.41%, respectively in third day after spray. NSKE 5% showed 

highest (54.46%) significant mite population reduction in botanical and microbial pesticides 



 

groups followed by azadirachtin 0.03% (46.93%), neem oil, (36.68%), Paeciomyces 

fumosoroseus 1x109 EC (13.83%) and Paeciomyces fumosoroseus 1x109 dust (13.72%) after 

third day spray. Similar pattern is shown in seventh and fourteen days after the treatment.  In 

these days only botanical and microbial pesticides were showing little bit changes, but almost 

effect are same as the third day. The average performance of synthetic acaricides, botanical and 

microbial pesticides are as highest mite population reduction in clofentazine 50 SC (91.31%) 

followed by cyflumetofen 20 SC, fenpyroximate 5 EC, propargite 57 EC, dicofol 18.5 EC, 

NSKE 5%, azadirachtin 0.03%, neem oil, Paeciomyces fumosoroseus 1x109 dust and 

Paeciomyces fumosoroseus 1x109 EC i.e. 81.92%, 78.70%, 74.86%, 73.60%, 55.17%, 48.27%, 

39.34%, 29.33% and 25.04%, respectively in compression to control (water spray 12.42%). In 

general the clofentazine 50 SC showed better performance in synthetic group and NSKE 5% in 

botanical and microbial group of pesticides  and all significantly different at five  per cent (Table 

1, Fig. 1).   

In 2022 synthetic acaricides, botanical and microbial pesticides were used at same 

concentrations and same intervals. After one day spray of synthetic, botanicals and microbial 

pesticides the dicofol 18.5 EC shows (77.03%) best performance followed by fenpyroximate 5 

EC (76.01%), clofentazine 50 SC (71.30%), propargite 57 EC (71.17%) and cyflumetofen 20 SC 

(67.95%) in synthetic group. NSKE 5% (44.98%) and azadirachtin 0.03% (44.91%) is found at 

par highest mite population reduction followed by neem oil (30.31%), Paeciomyces 

fumosoroseus 1x109 dust (25.76%) and Paeciomyces fumosoroseus 1x109 EC (24.11%) in 

botanical and microbial group. In third days after treatments pesticides performance sequence are 

changed. Clofentazine 50 SC has showed highest mite population reduction (92.61%) fallowed 

by cyflumentofen 20 SC, propargite 57 EC, fenpyroximate 5 EC and dicofol 18.5 EC i.e. 

84.60%, 81.12%, 80.89% and 75.19% in synthetic group and NSKE 5% which is found 54.64% 

mite population reduction followed by azadirachtin 0.03%, neem oil,  Paeciomyces 

fumosoroseus 1x109 dust and Paeciomyces fumosoroseus 1x109 EC i.e. 45.29%, 36.46%, 22.77% 

and 21.67%, respectively  in botanical and microbial group in compression to control (14.87%).   

The order of performance is very much similar after seventh and fourteen days after treatments, 

but in microbial pesticides Paeciomyces fumosoroseus 1x109 dust (48.34%) shows good 

performance followed by Paeciomyces fumosoroseus 1x109 EC (43.22%) after fourteenth days 

of spray. In general average overall performance of clofentazine 50 SC is the best (88.60%) 



 

followed by cyflumetofen 20 SC, fenpyroximate 5 EC, propargite 57 EC, dicofol 18.5 EC, 

NSKE 5%, azadirachtin 0.03%, neem oil, Paeciomyces fumosoroseus 1x109 dust and 

Paeciomyces fumosoroseus 1x109 EC i.e. 80.17%, 76.43%, 73.07%, 70.13%, 49.46%, 44.78%, 

36.57%, 33.61% and 30.86%, respectively reduction in mite population in compression of 

control (water spray) which is 13.26% (Table 2; Fig.2). All synthetic acaricides, botanical and 

microbial pesticides show statistically significant at five per cent probability level. Result was 

supported by Kumar et al. (2009), Kumari (2011) supported result of  maximum per cent 

reduction was recorded with fenazaquin (Magister 10EC) @ 400ml/ha (85.63%) followed by 

propargite (Omite 57EC) @1000ml/ha (83.61%) and dicofol (Kelthane 18.5EC) @ 1000 ml/ha 

(82.67%), Singh et al. (2014) reported the comparative bio-efficacy of clofentezine 50 SC along 

with acaricides cyflumetofen 20 SC, fenpyroximate 5 EC, propargite 57 EC and dicofol 18.5 EC, 

including bio pesticides azadirachtin 0.03 EC, NSKE 5%, neem oil and mycopathogen  

Paeciomyces fumosoroseus (1x109) is used as a form of foliar spray and dust was evaluated 

against Tetranychus urticae on okra. Clofentezine 50 SC (89.94%) was most effective in 

controlling Tetranychus urticae on okra and Singh et al. (2017) found the efficacy of 

clofentazine 50 SC was found superior against egg, immature stage and adult female mites with 

reduction of 74.88%, 74.98% and 68.93%, respectively. In case of adult male, fenpyroximate 5 

EC caused greater mortality (81.98%) followed by cyflumetofen 20 SC (78.67%). The efficacy 

of three botanicals remained very close to each other performance observed below 50%. Among 

the bio-pesticides used the Paeciomyces fumosoroseus (1x109) EC formulations caused greeter 

per cent reduction of egg (23.60%), immature stages (24.47%) and adult female mites (27.89%) 

than WP formulation, which was good in controlling adult male population (30.16%). 

Conclusion:  

The study showed that Clofentazine (50 SC) was found to be very effective in the 

management of Tetranychus urticae Koch in the synthetic acaricides and botanical and microbial 

pesticides gave also encouraging response in the  management of the pest.  
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Table-1: Comparative bio efficacy of synthetic acaricides, botanical and 
microbial pesticides in the management of Tetranychus urticae (Koch) on okra 
during 2021  

*Mean of three replication each replication consist of 15 leaves drawn randomly from 
five plant, **Figures in parentheses are Arcsin transformation values.

Bio-pesticides & 
Acaricides 

Mean Pre-
spraying 

population 
2 cm2 area 

Mean percent reduction in mite population 
day after spraying Mean 

1 DAS 3 DAS 7 DAS 14 DAS 

Propargite 57EC 18.64 
78.50 

(62.38) 
75.41 

(60.27) 
73.75 

(59.18) 
71.79 

(57.92) 
74.86 

(59.91) 

Clofentazine 50SC 20.31 
80.85* 

(64.05)** 
92.85 

(74.49) 
95.09 

(77.49) 
96.45 

(79.15) 
91.31 

(72.86) 

Cyflumetofen 20SC 16.31 
70.54 

(57.13) 
82.36 

(65.36) 
83.34 

(65.91) 
91.43 

(72.98) 
81.92 

(64.83) 

Fenpyroximate 5EC 21.60 
75.35 

(60.23) 
80.55 

(63.83) 
80.98 

(64.15) 
77.92 

(61.97) 
78.70 

(62.51) 

Dicofol 18.5 EC 20.06 
74.65 

(59.77) 
77.26 

(61.52) 
73.25 

(58.85) 
69.26 

(56.33) 
73.60 

(59.08) 

Azadirachtin 0.03% 
EC 21.97 

53.72 
(47.13) 

46.93 
(43.24) 

51.75 
(46.00) 

40.68 
(39.63) 

48.27 
(44.01) 

NSKE 5% 23.17 
45.34 

(42.33) 
54.46 

(47.56) 
67.59 

(55.30) 
53.29 

(46.89) 
55.17 

(47.97) 

Neem oil 22.85 
31.45 

(34.11) 
36.68 

(37.27) 
46.21 

(42.83) 
43.01 

(40.98) 
39.34 

(38.84) 
Paeciomyces 
fumosoroseus (1x109) 
(EC) 

22.15 
16.58 

(24.03) 
13.83 

(21.83) 
31.24 

(33.98) 
38.49 

(38.35) 
25.04 

(30.02) 
Paeciomyces 
fumosoroseus (1x109) 
(Dust) 

20.95 
17.72 

(24.90) 
13.72 

(21.74) 
43.36 

(41.19) 
42.52 

(40.70) 
29.33 

(32.79) 

Control (Water 
Spray) 20.96 

17.35 
(24.62) 

12.98 
(21.11) 

10.34 
(18.75) 

9.02 
(17.47) 

12.42 
(20.64) 

S.E m± 2.06 8.57 8.63 3.58 1.97 4.68 

CD at 5% NS 17.46 17.57 7.29 4.02 9.53 



 

Table- 2: Comparative bio efficacy of synthetic acaricides, botanical and microbial 
pesticides in the management of Tetranychus urticae (Koch) on okra during 2022  

*Mean of three replication each replication consist of 15 leaves drawn randomly from five 
plant, **Figures in parentheses are Arcsin transformation values 

Bio-pesticides & 
Acaricides 

Mean Pre-
spraying 

population 
2 cm2 area 

Mean percent reduction in mite population 
day after spraying Mean 

1 DAS 3 DAS 7 DAS 14 DAS 

Propargite 57EC 18.64 
71.17 

(57.52) 
81.12 

(64.25) 
76.99 

(61.34) 
62.99 

(52.53) 
73.07 

(58.74) 

Clofentazine 50SC 20.31 
71.30* 

(57.61)** 
92.61 

(74.23) 
95.88 

(78.28) 
 94.61 
(76.58) 

88.60 
(70.27) 

Cyflumetofen 20SC 16.31 
67.95 

(55.52) 
84.60 

(66.89) 
85.24 

(67.41) 
82.88 

(65.56) 
80.17 

(63.56) 

Fenpyroximate 5EC 21.60 
76.01 

(60.67) 
80.89 

(64.08) 
77.28 

(61.53) 
71.54 

(57.76) 
76.43 

(60.95) 

Dicofol 18.5 EC 20.06 
77.03 

(61.37) 
75.19 

(60.12) 
76.63 

(61.09) 
51.68 

(45.96) 
70.13 

(56.87) 

Azadirachtin 0.03% 
EC 21.97 

44.91 
(42.08) 

45.29 
(42.30) 

46.04 
(42.73) 

42.87 
(40.90) 

44.78 
(42.00) 

NSKE 5% 23.17 
44.98 

(42.12) 
54.64 

(47.66) 
56.10 

(48.50) 
42.14 

(40.48) 
49.46 

(44.69) 

Neem oil 22.85 
30.31 

(33.40) 
36.46 

(37.14) 
41.59 

(40.16) 
37.94 

(38.02) 
36.57 

(37.21) 
Paeciomyces 
fumosoroseus (1x109) 
(EC) 

22.15 
24.11 

(29.41) 
21.67 

(27.74) 
34.43 

(35.93) 
43.22 

(41.11) 
30.86 

(33.75) 
Paeciomyces 
fumosoroseus (1x109) 
(Dust) 

20.95 
25.76 

(30.50) 
22.77 

(28.50) 
37.55 

(37.79) 
48.34 

(44.05) 
33.61 

(35.43) 

Control (Water Spray) 20.96 
21.04 

(27.31) 
14.87 

(22.68) 
10.67 

(19.07) 
6.46 

(14.72) 
13.26 

(21.36) 

S.E m± 0.93 2.66 2.15 1.38 1.21 1.22 

CD at 5% 1.88 5.41 4.38 2.81 2.46 2.48 
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Fig. 1: Comparative bio efficacy of synthetic acaricides, botanical and microbial 
pesticides in the management of T. urticae (Koch) on okra during 2021 
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Fig. 2: Comparative bio efficacy of synthetic acaricides, botanical and   
microbial pesticides in the management of T. urticae (Koch) on okra 

during 2022 
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