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Abstract

The hazardous environmental effect, non-selectivity with non-target toxicity and longer residual 
persistence of conventional synthetic pesticides leads to resistance development and secondary pest 
outbreak opened the new modern era of bio-rational eco-friendly chemicals having novel mode of action 
with higher bio-efficacy on insects and mites control as an approach of integrated pest management. 
Field bio-effectiveness of a METI acaricide fenpyroximate 5% EC along with traditional acaricides as 
foliar spray against tea red spider mite, purple mite and pink mite was undertaken at Sukna Tea Estate 
and Kamalpur Tea Estate, West Bengal respectively with a 20+ years old plantation (TV-29) during 
2013-2014 and 2014-2015. The treatments at higher dosages (30 and 60 g a.i. ha-1) were superior over 
standard checks propargite 57% EC and fenazaquin 10% EC. Mean percent reduction of red spider mite, 
purple mite and pink mite was minimum in treatments with higher dosages with mean value ranging 
from 73.83%-81.17%, 83.87%-91.66% and 83.90%-90.15% respectively. The test chemistry was relatively 
safe to important predatory fauna like Cheilomenes sexmaculata and Amblyseius ovalis. Highest yield was 
obtained in case of higher dosages (637.9 and 648.3 kg made tea ha-1), but fenpyroximate 5% EC at 30 g 
a.i. ha-1 (600 ml ha-1) proved most economic with the cost: benefit ratio of 1: 18.22, in the management of 
different mite pests infesting tea.

Highlights

 • The molecule has rarely been tasted against tea mites including Eriophyids.
 • Results obtained were highly significant in pest management with negligible non-target toxicity 

and enhance the yield.
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Tea, Camellia sinensis (L.) O. Kuntze (Family: 
Theaceae) is one of the most important cash crops 
grown over 2.71 million hectares in more than 34 
countries to produce 3.22 million metric tonnes of 
tea annually (Hazzrika et al., 2009); cultivated in 
large and small scale plantations at Sub- Himalayan 
West Bengal. India is the largest producer of black 
tea as well as the largest consumer of tea in the 
world with 23% of total world production and 
21% of total world consumption (Basu et al., 2010). 
Though a number of pests have been reported, 

however, insects and mites pose a greater threat 
causes 5-55% yield loss (Kumari et al., 2012). Among 
non-insect arthropods, the mite pest complex viz. 
red spider mite, Oligonychus coffeae Nietner (Acari: 
Tetranychidae), purple mite, Calacarus carinatus 
Green (Acari: Eriophyidae) and pink mite, Acaphylla 
theae Watt (Acari: Eriophyidae) has pivotal role 
in yield and quality reduction by causing 50-75% 
economic loss of total crop yield (Gurusubramanian 
et al., 2005; Subaharan and Regupathy, 2006). Sub-
Himalayan Terai and the Dooars regions located in 
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the foot hills of Darjeeling Himalaya and plains of 
North Bengal also faced their severity in recent past 
(Mukhopadhyay and Roy, 2009). High agricultural 
inputs in various ways are being used in tea 
cultivation which is detrimental for non-target 
organisms as well as human being also (Nath et al., 
2013). Indiscriminate use of pesticides by the tea 
growers to mitigate these pests leads to resistance, 
resurgence and environmental problems. Recent 
reports indicate that insecticides and acaricides 
consumption has increased in Terai as well as in 
Dooars tea plantations where most of the acaricides 
(85%) being used between the month of January and 
June (Sannigrahi and Talukder, 2003). Many workers 
have reported that management of Oligonychus 
coffeae in tea became a challenge apparently due to 
higher tolerance to pesticides (Sahoo et al., 2003 and 
Roy et al., 2008). 
Hence, there is a continual need for application 
of new acaricides with novel biochemical modes 
of action, but their use to be optimized in order 
to prevent or delay the evolution of resistance 
and prolong their life span (Dekeyser, 2005) 
with negligible non-target toxicity. Pyridazinone 
acaricide fenpyroximate is such a compound that 
acts as mitochondrial electron transport inhibitors 
(METI) at complex I (Hamedi et al., 2010), able to 
control of larvae, nymphs and adults of tetranychid, 
tenuipalpid, tarsonemid and eriophyid mites 
(Tomlin, 2000). Therefore, the present experiment 
was conducted to evaluate the field efficacy of 
a novel acaricide molecule, fenpyroximate, in 
comparison to traditional acaricides to manage 
major acarine pests of tea followed by their effect 
on prevailing natural enemies along with estimation 
of yield and economics.

Materials and Methods

Details of field experiment

The experiment was carried out at Kamalpur 
Tea Estate region for tea red spider mite and at 
Sukna Tea Estate for pink and purple mite of Terai, 
Darjeeling district, West Bengal, India, on a 20+ 
years old plantation (TV 29) with single hedge 
planting of four replications for each treatment 
in Randomized Block Design under both the 
experimental sites during December to April of 
2013-2014 and 2014-2015.

Treatment details and data recording

Two foliar applications @ 500 liter water per hectare at 
15 days interval was imposed. The treatments were: 
(i) fenpyroximate 5% EC (PYROMITE manufactured 
by Excel Crop Care Ltd., Mumbai) @ 300 ml ha-1 (15 
g ai. ha-1), (ii) @ 600 ml ha-1 (30 g ai. ha-1), (iii) @ 1200 
ml ha-1 (60 g ai. ha-1), (iv) propargite 57% EC (OMITE 
manufactured by Dhanuka Agritech Ltd., Gurgaon) 
@ 1000 ml ha-1 (570 g ai. ha-1), (v) fenazaquin 10% 
EC (MAGISTER manufactured by DUPONT Crop 
Protection, Gurgaon) @ 1000 ml ha-1 (100 g ai. ha-1) 
with untreated control plots. Observations on the 
number of the motile stages of mites were recorded 
on ten leaves selected at random from each of the 
ten bushes. Observations on mite incidence were 
taken on 3rd, 7th and 10th day after each imposition. 
The percentage reduction in mite population 
was assessed by adopting the following formula 
(Henderson and Tilton, 1955): Percentage reduction 
= {1 - (Ta × Cb / Tb × Ca)} × 100 %, [where, Ta= 
mite population in treated plant after treatments, 
Tb= mite population in treated plant before 
treatments, Ca= mite population in control plants 
after treatments and Cb= mite population in control 
plants before treatments]. Observations on the 
incidence of available predators, like Cheilomenes 
sexmaculata and Amblyseius ovalis were taken on 15th 
day after both the applications on 10 leaves selected 
randomly from 10 bushes treatment-1. 
To record the phytotoxicity, visual observations were 
recorded in each treatment for epinasty, hyponasty, 
leaf tip injury, leaf surface injury, wilting, vein 
clearing, etc., on 0-10 scale as per CIB & RC (Central 
Insecticide Board and Registration Committee, Govt. 
of India) guide lines.

Statistical interpretation

All data were then subjected to Analysis of Variance 
(ANOVA) after making necessary transformation 
[√x+0.5 or by sin-1 p (where p is % mortality 
/ 100)] wherever necessary. Yield of tea green 
leaf in different treatments were recorded and 
subsequently they were converted to made tea kg 
ha-1 (m.t. kg ha-1) by multiplying green leaf yield kg 
ha-1 by a factor of 0.22 (Rattan, 1994).
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Results and Discussion

Efficacy against red spider mite, O. coffeae

Table 1 represents the population data of tea red 
spider mite in different treatments varied from 5.69 
to 7.53 per cm2 leaf surface before spray. Though, 
all the treated plots gave significant reduction 
of population over control, it can be said that 
maximum reduction in population was recorded 
at 3 days after spraying after which population 
gradually started to build up but still proving 
significant reduction of pest population till 10 days 
after spraying. 
Satisfactory results were obtained in plots treated 
with fenpyroximate 5 % EC @ 15 and 30 g a.i. 
per hectare as it recorded 71.29 and 74.70 percent 
and 75.18 and 77.05 percent mean reduction in 
population over control respectively after first and 
second spray during the first season which were 
statistically at par and provided more effective 
control of population than the standard checks. 
Although, higher dose of fenpyroximate 5 % 
EC @ 60 g a.i. per hectare gave the best result in 
terms of reduction of red spider mite population 
over control at 10 days after spraying, in terms of 
safety evaluation, the test acaricide in the highest 
dose found moderately toxic towards predatory 
population. 
Similar results were also encountered in the 
second season also. 100 % mortality of nymphs 
and adults with no hatching of eggs of tea red 
spider mites at 24 hours after application of 
fenpyroximate was observed by Babu et al. (2009). 
Field effectiveness of the same molecule against O. 
coffeae was also investigated by Biswas et al. (2009) 
and Radhakrishnan et al. (2015).

Efficacy against purple mite, C. carinatus

Table 2 revealed the population data of purple 
mites where, similar trend in population control 
was observed here also. Fenpyroximate 5 % EC @ 
15 and 30 g a.i. per hectare recorded 80.50 to 84.72 
percent and 83.87 to 86.28 percent mean reduction 
of population over control respectively during both 
the seasons but were preceded by the higher dose 
of 60 g a.i. per hectare (86.91 to 91.66 percent mean 
population reduction). The test molecule performed 
better than the standard checks at 30 g a.i. per 

hectare even after 10 days of spraying during 2013-
2014 and 2014-2015.

Efficacy against pink mite, A. theae

Fenpyroximate 5 % EC @ 15 and 30 g a.i. per hectare 
recorded 81.90 to 85.43 and 83.90 to 86.99 percent 
mean reduction of pink mite population over 
control respectively during both the seasons has 
depicted in table 3. The test molecule performed 
better than the standard checks at both the dosage 
even after 10 days of spraying.

Non-target toxicity of fenpyroximate 5% EC

Table 4 represents the population data pertaining 
to the natural enemies (primarily predators) 
encountered in the different treatment schedules. 
It is clear from the table that the population of 
Cheilomenes sexmaculata varied from 6.86 to 7.91 in 
different treatments, while that of Amblysius ovalis 
varied from 19.14 to 23.66 per 10 leaves before 
application of the test molecule. A slight decline in 
population of natural enemies was recorded after 
application of fenpyroximate 5% EC at different 
dosages. 
However, fenpyroximate 5 % EC @ 15 and 30 g 
a.i. per hectare recorded minimum reduction to 
the tune of 5.04 to 5.96 and 7.87 to 9.03 percent of 
Cheilomenes sexmaculata and 7.14 to 8.50 and 9.18 
to 10.93 percent of Amblysius ovalis respectively 
over untreated control, performing better than the 
standard checks. Khan, (2009) investigated and 
reported negligible toxicity of fenpyroximate against 
coccinellid predators. Present findings are also in 
parity with Park et al. (2011), regarding the safety 
evaluation of fenpyroximate against predatory mite 
population. Highest number of both the natural 
enemies were recorded in untreated control plots 
while highest reduction was encountered in tea 
bushes treated with propargite 57% EC.

Yield and economics

Regarding the yield parameter, fenpyroximate 5 % 
EC @ 60 g a.i. per hectare provided highest yield 
(648.3 kg made tea ha-1) followed by 30 and 15 g 
a.i. per hectare (637.9 and 605.8 kg made tea ha-1) 
have depicted on table 5. But, fenpyroximate 5% EC 
at 30 g a.i. per hectare found most economic dose 
with highest cost: benefit ratio (1: 18.22). 561.6 and 
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519.3 kg made tea per hectare were obtained from 
fenazaquin and propargite treated plots with cost: 
benefit ratio of 1: 16.55 and 1: 16.18 respectively.

Phytotoxicity

No phytotoxic symptom was observed in any of the 
treated plots with fenpyroximate 5 % EC at higher 
dosages i.e. at 120 and 240 g a.i. per hectare even 
up to 15th day of observation.

Conclusion
Hence, from the present investigation it can be 
concluded that fenpyroximate 5% EC at 30 g a.i. 
per hectare (600 ml ha-1) proved most suitable 
concentration to combat the major mite pests of 
tea with least toxicity against prevailing potential 
defenders and a sustainable option under tea 
ecosystem of North Bengal from entomological, 
eco-toxicological and economic point of view in 
near future.
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