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Bioefficacy of insecticides and plant based oils against red spider mite, Tetranychus 
urticae (Koch) (Acari: Tetranychidae) in okra
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1Department of Plant Protection, Anbil Dharmalingam Agricultural College and Research Institute, 
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ABSTRACT: Field trials were conducted at Anbil Dharmalingam Agricultural College and Research Institute, 
Tiruchirappalli district, Tamil Nadu, to evaluate the bioefficacy of insecticides and plant-based oils against red spider 
mite, Tetranychus urticae (Koch) in okra during rabi 2021 and summer 2022. The results revealed that the highest per 
cent reduction over control of the red spider mite population was recorded in spiromesifen 25 EC @ 0.8 ml/l (73.28% 
and 67.78%), followed by propargite 57 EC @ 3ml/l (70.82% and 65.51%) in both the seasons, respectively. Among the 
plant-based oils, karanj oil was most effective against red spider mites, with a per cent reduction over control of 58.7% 
and 47.98% in rabi, 2021 and summer 2022, respectively. Mahua oil (54.02% and 41.72%) and camphor oil (51.62% 
and 38.74%) moderately control the red spider mite in okra. Based on moderate to high efficacy and safer natural 
enemies and environment, spiromesifen 25 EC @ 0.8 ml/l, propargite 57 EC @ 3ml/l and karanj oil 2ml/l would be used 
as an effective component in the IPM module for okra red spider mite.

Keywords: Bioefficacy, red spider mite, okra, insecticides, plant-based oils, karanj oil

INTRODUCTION

Okra, commonly known as lady’s finger, is one 
of the predominant vegetables cultivated throughout 
India. Okra is a rich source of protein, carbohydrates, 
fat, iron, iodine and vitamins like A, B, and C, essential 
components of the human diet (Halder et al., 2005). As 
a nutritious vegetable, okra is the best food to address 
doubling farmers’ income as well as the problem of 
malnutrition. The production of okra is impacted by 
several biotic and abiotic factors, including insect pests 
and diseases (Gulati et al., 2004). The crop is susceptible 
to various insect and mite pests, of which red spider 
mite, Tetranychus urticae Koch is most predominant In 
India (Gupta, 1985; Singh et al., 1987). The first sight 
of infestation by red spiders mite resulted in a chlorotic, 
stippled appearance on the leaves. Heavily infested 
leaves turn pale, dry up, and fall off from the plants, 
which appear weak, and the photosynthetic activity is 
seriously hampered.

Using conventional insecticides based on the crop 
stage has proved to be okra's most effective pest control 
practice (Krishnakumar and Srinivasan, 1987). The 
time lag between pesticide application and harvesting is 
critical in vegetable crops like okra. However, the farmers 
need to be made aware of the use of pesticides at the 
fruiting stage and non-adoption of a safe waiting period 

leads to pesticide residues above Maximum Residual 
Limit (MRL). The residues of non-approved pesticides 
were detected in 1180 vegetable samples, and okra was 
found to have a higher level of pesticides above MRL 
among those vegetables as reported by Monitoring of 
Pesticide Residues at National Level (MPRNL) (Anon 
2015). Considering the limitations of using insecticides 
alone and pesticide residue accumulation, the present 
study was conducted to determine the efficacy of new 
insecticides, plant-based oils, and safer insecticides in 
managing red spider mites.

MATERIALS AND METHODS

The present field trials were conducted at the 
experimental farm of Anbil Dharmalingam Agricultural 
College and Research Institute, TNAU, Tiruchirappalli, 
Tamil Nadu, to find out the efficacy of insecticides and 
plant-based oils against red spider mite, T. urticae, 
during the season of rabi, 2021 and summer, 2022. 
The experiments are laid out in a Randomized Block 
Design (RBD) with eight treatments, including untreated 
control and replicated thrice. The treatments namely 
neem oil 3%, karanj oil 2ml/l, mahua oil 3%, camphor 
oil 1ml/l, azadirachtin 0.03WSP 5.0g/10l, spiromesifen 
25EC 0.8ml/l, propargite 57EC 3ml/l were evaluated. 
All the treatments had two sprays except the untreated 
control. Okra (Summer gold hybrid) seeds were sown 
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Artificial diet for mass-rearing of melon borer, Diaphania indica (Saunders)
(Lepidoptera: Pyralidae)
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ABSTRACT:The melon borer, Diaphania indica (Saunders) (Lepidoptera: Pyralidae), is a serious pest of tropical and
subtropical cucurbitaceous vegetables. A suitable artificial diet is desirable for producing uniform insects for commercial
purposes or research. Four new artificial diets (D-1, D-2, D-3 and D-4) and bitter gourd, the natural host plant of D. indica,
were used for rearing D. indica, and the life parameters were compared. The results indicated that insects could complete a
full life cycle after 3 generations, only when the larvae were fed bitter gourd or the diet D-1.The new artificial diet, D-1 was
formulated based on bitter gourd leaves, Momordica charantia (L.) and chick pea, Cicer arietinum L. Developmental
parameters like egg hatching, larval duration and longevity of the adult reared on the D-1 artificial diet were found to be
significantly improved relative to the other three diets (D-2, D-3 and D-4), but were not significantly better than those reared
on the host-plant bitter gourd. However, the rearing efficiency (i.e., larval - pupal survival, developmental duration of pupa
and fecundity of adults,) on the D-1 diet was on par with the rearing efficiency on bitter gourd. There were no significant
changes in reproductive potential after five successive generations of rearing on the new diet. These results indicated that
the newly developed diet could serve as a viable alternative to bitter gourd plant for continuous rearing of D. indica.

Keywords: Diaphania indica, artificial diet, reproductive potential, mass production

INTROUCTION
Diaphania indica (Saunders) (Lepidoptera :

Pyralidae), known as melon borer, is one of the key pests
of cucurbitaceous vegetables like cucumber, muskmelon,
gherkin, bottle gourd, bitter gourd, snake gourd and so
on (Pandy, 1977; Ravi et al., 1998; Tripathi & Pandy,
1973, Segeren 1983, Viraktamath et al., 2003). D. indica
has been reported from South America, the Indian
subcontinent, Far East, South East Asia, the Pacific
islands, Australia, and Africa, as causing damage to one
or the other cucurbit round the year (Ke, Li, Xu &
Zheng, 1988; Peter & David, 1990; Ravi et al., 1997,
1998; Radhakrishnan & Natarajan, 2009, Capinera, 2001;
Peter & David, 1991). The larvae of D. indica feed on
flowers, leaves and fruits of cucurbits and cause 14% -
30% yield loss in different cucurbit crops (Jhala et al.,
2005; Singh and Naik, 2006). In order to make and
streamline pest control strategies, studies must be focused
on the biology, bionomics, behaviors, and ecology of the
pest. One has to coordinate these studies for the
availability of a nonstop and satisfactory supply of high
quality experimental insects. Development of artificial diet
has a distinct advantage in that the insect can be reared

throughout the year.There were not many serious
attempts to mass multiply D. indica in the laboratory.
However Ranganath et al. (2006) concentrated on
developing a cost-effective mass rearing techniques for
D. indica. Nevertheless, there are various issues related
to the artificial diet for the continuous rearing of this
species. The disadvantages include difficulty in the
accessibility of some of the components such as tender
gherk in fruit powder throughout the year and incapability
of the diet tosupport the egg and first instar development.
Therefore, artificial diet for this species should be
enhanced for nonstop rising in the laboratory to deliver
a large amount of uniform insects. Hence the point of
this study was to build up an artificial diet suitable for
the constant rearing of D. Indica without a loss of vigor
or reproductive potential.

MATERIALS AND METHODS
Experimental insects

A laboratory culture of D. indica was established in
the Bio control laboratory of Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru, India
(12
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with a spacing of 60×45cm. All the agronomic packages 
and practices Tamil Nadu Agricultural University 
recommended were followed to raise the crop, except the 
plant protection practices. The treatments were imposed 
when the red spider mite population crossed ETL. The 
observations on the incidence of the red spider mite were 
recorded before treatment and on 1, 3, 7 and 14 days after 
insecticide application. Mite populations were assessed 
in one cm2 area on the top, middle and bottom leaves 
in each of the five randomly selected and tagged plants 
from each replication. The reduction of the red spider 
mite population in respective treatments over control 
was computed. using the formula (Susheelkumar et 
al., 2020).

STATISTICAL ANALYSIS

The data was statistically analysed after square root 
transformation using AGRES software. The treatment 
mean values were compared by Latin Square Design 
(LSD).

RESULTS AND DISCUSSION

Field efficacy of insecticides and plant-based oils 
against red spider mite in okra presented in Table 1, 2, 
3 and 4.

Rabi 2021

The pre-treatment population count ranged from 
31.2 to 34.67/cm2/3 leaves/plant. Significant differences 
among the treatments were noted on 1, 3, 7 and 14 DAS; 
all treatments were superior to untreated control. After 
the first spraying, the minimum mean population of 8.82/
cm2/3 leaves/plant was recorded in spiromesifen 25EC, 
followed by propargite 57EC (9.60/cm2/3 leaves/plant), 
Azadirachtin 0.03 WSP (13.29/cm2/3leaves/plant), karanj 
oil (13.52/cm2/3 leaves/plant), Neem oil @ 3% (14.38/
cm2/3leaves/plant), Mahua oil @ 3% (15.00/cm2/3leaves/
plant), and Camphor oil (15.82/cm2/3leaves/plant) as 
against untreated control (32.33/cm2/3leaves/plant) 
(Table 1). After imposed second spraying, the mean mite 
population varied from 8.35 to 31.93/cm2/3 leaves/plant, 
and a similar trend in population reduction was observed 
(Table 2).

The cumulative mean data of two sprayings revealed 
that spiromesifen 25 EC recorded the minimum 
population of red spider mite (8.58/cm2/3 leaves/plant) 
followed by propargite 57 EC (9.38/cm2/3 leaves/plant) 
and azadirachtin 0.03 WSP (13.01/cm2/3leaves/plant) 
with per cent reduction over control of 73.28, 70.82 
and 59.51, respectively and among the plant-based oils 
karanj oil recorded the minimum mite population of 
13.27/cm2/3leaves/plant with 58.70 per cent reduction 

over control. The maximum yield was recorded in 
the effective treatment spiromesifen 25 EC (5.6 t/ha), 
followed by propargite 57 EC (5.12 t/ha), azadirachtin 
0.03 WSP (4.48 t/ha), karanj oil (4.00 t/ha), neem oil 
(3.5 t/ha), mahua oil (3.2 t/ha), camphor oil (3.04 t/ha) as 
against untreated control (2.08 t/ha).

Summer 2022

Before spraying of treatments, the mite population 
ranged from 49.4 to 50.47/cm2/3 leaves. After the first 
spraying was imposed, the mean mite population varied 
from 16.33 to 31.03/cm2/3 leaves/plant. The minimum 
mean mite population was recorded in spiromesifen 25 
EC (16.33/cm2/3 leaves/plant), followed by propargite 
57 EC (17.52/cm2/3 leaves/plant), azadirachtin 0.03 
WSP (20.93/cm2/ 3 leaves/plant), karanj oil (26.43/cm2/3 
leaves/plant), neem oil (28.05/cm2/3 leaves/plant), mahua 
oil (29.50/cm2/3 leaves/plant), camphor oil (31.03/cm2/ 
3 leaves/plant), as against untreated control (50.25/cm2/ 
3 leaves/plant) (Table 3). After the second spraying, the 
mean mite population varied from 15.77 to 49.38/cm2/3 
leaves/plant, and a similar trend in population reduction 
was observed (Table 4). The cumulative mean data of 
two spraying indicated that spiromesifen 25 EC recorded 
the minimum population of red spider mite (16.05/cm2/3 
leaves/plant), followed by propargite 57 EC (17.18/
cm2/3 leaves/plant), azadirachtin 0.03 WSP (20.57/cm2/ 
3 leaves/plant) with per cent reduction over control of 
67.78, 65.51 and 58.72 respectively. Among the plant-
based oils, karanj oil @ 2ml/l recorded the minimum 
population of 25.92/cm2/3 leaves/plant with a 47.98 per 
cent reduction over control. 

The maximum yield was recorded in the effective 
treatment spiromesifen 25 EC (4.96 t/ha), followed by 
propargite 57 EC (4.64 t/ha), azadirachtin 0.03 WSP 
(4.16 t/ha), karanj oil (3.68 t/ha), as against 1.76 t/ha in 
the untreated control. The results from the present field 
trial against red spider mites in okra showed that among 
the treatments, spiromesifen25 EC was the most effective 
against red spider mites, followed by propargite 57 EC 
and azadirachtin 0.03 WSP. From the plant oils used, 
the karanj oil effectively controlled the mite population, 
followed by neem, mahua, and camphor.

Spiromesifen is a systemic insecticide/acaricides 
belonging to the class of spirocyclic tetronic acid 
derivatives, which act as inhibitors of acetyl-
coenzyme-A carboxylase and causes a reduction in 
total lipid biosynthesis. Propargite is a systemic and 
contact insecticide. It interferes with the key mite 
enzyme systems, which causes interruption of normal 
metabolism, respiration, and electron transport functions 
in the nervous system of mites. Plant-based oils act 
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as feeding deterrents against the mite. Bathani et al. 
(2019) reported similar results that diafenthiuron 50 
WP was most effective for controlling mites, followed 
by abamectin 1.9 EC and propargite 57 EC in sesame. 
Biradar and Nadaf (2014) reported that bifenazate 240 
SC and propargite 57 EC significantly reduced grapes' 
mite population (0.30 mites/3 leaves). Patel et al. (2017) 
evaluated the bioefficacy of different acaricides against 
brinjal mite and Tetranychus urticae and found that 
spiromesifen 0.02% and fenazaquin 0.01% were most 
effective against the mite. The maximum fruit yield 
was recorded in spiromesifen 0.02% treated plot (37.91 
quintal/ha) followed by fenazaquin 0.01% (36.95 quintal 
/ha). 

The effectiveness of plant-based oils against mites, 
as recorded in the present study, was closely related to 
Patel et al. (2020), who reported that neem oil 0.5% was 
found to be most effective, followed by NSKE 5% against 
mites in brinjal. Further, Raghavendra et al., (2017) also 
proved that tulsi leaf extract @ 10%, neem oil @ 3% 
and nochi leaf extract @ 5% were found to be the best 
with per cent reduction over control of 81.15, 80.58 
and 79.98 respectively, which can be recommended 
as an alternative to synthetic chemical acaricides for 
the management of Tetranychus urticae. Baskaran and 
Sathyaseelan (2019) recorded that Azadirachtin 1 %, 
neem oil + mahua oil 3% was effective against mites in 
okra. Bullar et al., (2021) reported that pongamia (karanj) 
extract was effective against mites in brinjal.

CONCLUSION

The present study showed that spiromesifen 25EC was 
most effective against red spider mites in okra, followed 
by propargite 57EC and azadirachtin. Among the plant 
oils, karanj oil effectively reduced the mite population, 
which can be used as an effective component in the IPM 
module for okra red spider mites.

ACKNOWLEDGEMENT

The authors are grateful to all the faculty members 
of Department of Plant Protection, Anbil Dharmalingam 
Agricultural College, and Research Institute 
Tiruchirappalli, for providing field, necessary facilities 
for carrying out this study.

REFERENCES

Abrol, D. P. and Singh, J. B. 2003. Effect of insecticides 
on the resurgence of the red spider mite, 
Tetranychus cinnabarinus Boisdual on brinjal 
in Jammu, India. Journal of Asia-Pacific 
Entomology, 6(2): 213-219.

Anon, R. and Pallavi, M. S. 2021. Determination, 
Dissipation and Decontamination of 
Thiamethoxam Using LC-MS/MS in Okra 
Fruits. Indian Journal of Entomology, 1-6.

Baskaran, V. and V, Sathyaseelan. 2019. Evaluation of 
eco-friendly agents against, red spider mite, 
Tetranychus urticae koch on okra. Innovative 
Farming, 4 (2):115-117.

Bathani, S. B., M. L. Patel. and N. J. Hadiya. 2019. Bio-
efficacy of different acaricides against broad 
mite, Polyphagotarsonemus latus (Banks) in 
Kharif sesame. Journal of Pharmacognosy and 
Phytochemistry, 8 (3):4758 - 4762.

Bhullar, M., Heikal, H., Kaur, P. and Kaur. R. 2021. 
Efficacy of natural products and biorationals 
against two-spotted spider mite, Tetranychus 
urticae Koch (Acari: Tetranychidae) infesting 
brinjal (Solanum melongena L.) under protected 
cultivation.  International Journal of Acarology, 
47 (8): 677-683.

Biradar, A. P. and A. M. Nadaf. 2014. Bio efficacy of 
Bifenazate 240 SC (Floramite) against mites 
on Grape, Vitis vinifera.”  Annals of Plant 
Protection Sciences, 22 (2): 317-319.

Chakrabotry, G., Roy, D. and Sarkar, P. K. 2015. 
Effect of temperature on tea red spider 
mite (OligonychuscoffeaeNiether) and its 
management using cyflumetofen 20SC. The 
Bioscan, 10(1): 1093-1098.

Chandra Sekhar, D., Jagdishwar Reddy, D., Rahman, S. 
J., Ranga Reddy, A. and Narendranath, V. V. 
2006. February. Ecology and management of 
red spider mite, Tetranychus urticae Koch on 
grape. In International Symposium on Grape 
Production and Processing 785 (335-342).

Ghosh, S. K. 2013. Incidence of red spider mite 
(Tetranychusurticae Koch) on okra 
(Abelmoschus esculentus (L.) Moench) 
and their sustainable management. Current 
Biotica, 7(1&2): 40-50.

Ghosh, S. K. and Chakraborty, K. 2014. Bio-efficacy 
of plant extracts against red spider mite 
(Tetranychus spp.) infesting brinjal (Solanum 
melongena L.). Research journal of Agricultural 
and Environmental Sciences, 1(1): 26-31.

Gulati, R. 2004. Incidence of Tetranychus cinnabarinus 
(Boisd.) infestation in different varieties of 
Abelmoschus esculentus L. Annals of Plant 
Protection Sciences, 12 (1):45-47.

Pest Management in Horticultural Ecosystems
Vol. 28, No.2 pp 64-71 (2022)

Botanicals against red spider mite



71

Gupta, A. 1985. Effect of environment on the life 
processes of Earias fabia Stoll, a pest of bhindi, 
Hibiscus esculentus (Okra) in an arid climate 
in and around Jodhpur (Raj.).  Transactions 
of Indian Society of Desert Technology and 
University Centre of Desert Studies.

Halder, J., A. B. Rai and M. H. Kodandaram.2013. 
Compatibility of neem oil and different 
entomopathogens for the management of major 
vegetable sucking pests. National Academy 
Science Letters, 36 (1):19-25.

Karabhantanal, S. S., Udikeri, S. S., Vastrad, S. M. and 
Wali, S. Y. 2012. Bio efficacy of different 
acaricides against red spider mite, Tetranychus 
urticae on grapes. Pest Management in 
Horticultural Ecosystems, 18(1): 94-97.

Krishnakumar, N. K. and Srinivasan. K. 1987. Efficacy 
and economics of pest control of okra with 
conventional and synthetic pyrethroid 
insecticides. Indian Journal of Plant Protection, 
15: 81-83.

Kumar, S., Sachan, S. K., Singh, R. and Singh, D. V. 
2020. Bio-efficacy of some newer insecticides 
and bio-pesticides against whitefly (Bemisia 
tabaci Gennadius) in Brinjal ecosystem.  
International Journal of Conservation Science, 
8(5): 1883-1888.

Patel, N. B. and C. C. Patel. 2017. Relative bio-efficacy 
of different acaricides against brinjal mite, 
Tetranychus urticae Koch. International 
Journal of Current Microbiology and  Applied  
Sciences, 6 (7): 4353 - 4363.

Patel, N. B., R. K. Thumar and C. C. Patel. 2020. 
Efficacy of different bio-pesticides against 
brinjal mite, Tetranychus urticae Koch. Journal 
of Entomology and Zoology Studies, 8 (3):1049-
1053.

Peter, C. and David, B. V.1988. Evaluation of some 
insecticides for the control of major insect pests 
of okra and their side effects. International 
Journal of Pest Management, 34(1): 76-80.

Raghavendra, K.V., C. Chinniah., G.T. Jayasimha and 
R. Gowthami. 2017. Bio-efficacy of plant 
derivatives and natural oils against two-spotted 
spider mite, Tetranychus urticae Koch.”  Journal 
of Entomology and Zoology Studies, 5:1456-
1461.

Roobakkumar, A., Subramaniam, M. S., Babu, A., 
and Muraleedharan, N. 2010. Bioefficacy of 
certain plant extracts against the red spider 
mite, Oligonychus coffeae (Nietner) (Acarina: 
Tetranychidae) infesting tea in Tamil Nadu, 
India. International Journal of Acarology, 36(3): 
255-258.

Sangeetha, S. and Ramaraju, K. 2013. Relative toxicity 
of fenazaquin against two-spotted spider mite 
on okra. International journal of vegetable 
science, 19(3): 282-293.

Shukla, A., G. G. Radadia and G. D. Hadiya. 2017. 
Estimation of loss due to two spotted spider 
mite, Tetranychus urticae Koch (Acari: 
Tetranychidae) infesting brinjal. International 
Journal of Current Microbiology and Applied 
Science, 6 (9): 2145-2150.

Singh, A. K, Koul, K, Shankar, U, Singh, S. K, Mondal, 
A, and Singh, M. 2018. Seasonal incidence and 
management of red spider mite, Tetranychus 
urticae Koch on Okra, Abelmoschus esculentus 
(L.) Moench. Journal of Entomology and 
Zoology Studies, 6: 650-656.

Singh, R. 1987. Effect of okra fruit blocks, seeds and 
pericarp on post-embryonic development 
of Earias vittella (Fab.) in relation to some 
phytochemicals of selected okra genotypes.  
Proceedings: Animal Sciences, 96 (4): 361-367.

Yadav, S. K, Kumawat, K. C., Deshwal, H. L. and Kumar, 
S. 2020. Evaluation of sequences of insecticides, 
biopesticides and bioagents against major insect 
pests of okra. Journal of Entomology and 
Zoology Studies, 8(5): 1870-1875.

MS Received: 27 July 2022
MS Accepted : 29 September 2022

Pest Management in Horticultural Ecosystems
Vol. 28, No.2 pp 64-71 (2022)

Niruba et al.


