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ABSTRACT

An experiment was conducted at the Agricultural Research Farm, Institute of Agricultural Sciences, Banaras
Hindu University, Varanasi, during the Kharif seasons of 2022 and 2023 to evaluate the impact of different
doses of cyantraniliprole on coccinellid and spider populations in rice fields. The study was carried out
using the rice variety Swarna Sub 1. Cyantraniliprole was sprayed at different doses (30, 45, 60, and 75 g a.i./
ha) along with fipronil and lambda-cyhalothrin at their recommended doses, applied at 30 and 60 days after
transplanting. Observations on coccinellid and spider populations were recorded before spraying and at 3,
7, 10, and 14 days after each application. The results revealed that cyantraniliprole caused a slight and
temporary decline in coccinellid and spider populations at 3-7 days after spraying. Populations recovered
by 10-14 days, and differences between treated and untreated plots were statistically nonsignificant. Among
the doses tested, all cyantraniliprole treatments exhibited minimal adverse effects on natural enemies, likely
due to its narrow selectivity and moderate persistence, allowing effective retention of beneficial arthropods.
Overall, cyantraniliprole at different doses was found to be largely safe for coccinellids and spiders, supporting

its use in integrated pest management programs in rice.
Key words: Coccinellids, Spiders, Cyantraniliprole, Rice.

Introduction

Rice (Oryza sativa L.) is one of the most important
cereal crops globally, serving as the staple food for more
than half of the world’s population (FAO, 2021). In India
alone, rice covers about 43.7 million hectares and provides
food and livelihood security to millions of smallholder
farmers (Singh et al., 2020). However, rice production is
severely constrained by the attack of insect pests. More
than 800 insect species have been reported in rice
ecosystems, of which around 20 are considered major
pests, including the yellow stem borer (Scirpophaga
incertulas), rice leaf folder (Cnaphalocrocis
medinalis), and brown planthopper (Nilaparvata
lugens) (Hafeez et al., 2010; Pathak and Khan, 1994).
These pests can cause yield losses ranging from 20—

30%, and in severe outbreaks, losses may be even higher
(Heong and Hardy, 2009).

The rice agroecosystem is also home to a rich diversity
of natural enemies, which play a crucial role in suppressing
pest populations and maintaining ecological balance.
Among these, predatory coccinellids, spiders and mirid
bugs (Cyrtorhinus lividipennis) are of special
significance. Coccinellids such as Cheilomenes
sexmaculata, Coccinella septempunctata, and
Micraspis discolor are voracious predators of
planthoppers, leafhoppers, and aphids, thereby directly
regulating their populations and preventing hopper burn
(Babu et al., 2018). Mirid bugs are specialized predators
of planthopper and leafhopper eggs, and their role in
reducing reproductive success of these pests is well
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recognized (Sigsgaard, 2007; Gurr et al., 2012). Together,
these natural enemies act as biological regulators of rice
pests, reducing the need for frequent insecticidal
interventions and contributing to the stability of the rice
ecosystem (Settele et al., 2018).

Despite the ecological services provided by natural
enemies, insecticides remain the most widely used tool
for pest management in rice due to their rapid action and
cost-effectiveness. However, the indiscriminate use of
broad-spectrum insecticides has often disrupted
ecological balance, leading to pest resurgence, secondary
pest outbreaks, resistance development, and suppression
of beneficial organisms (Heong and Schoenly, 1998;
Bottrell and Schoenly, 2012). In particular, conventional
chemistries such as organophosphates, carbamates, and
synthetic pyrethroids are well known for their detrimental
effects on beneficial arthropods, including coccinellids
and mirid bugs, which results in destabilization of natural
pest control (Fogel et al., 2013).

In this context, the development of newer insecticides
with novel modes of action has opened opportunities for
selective pest control with reduced impact on beneficial
fauna. Anthranilic diamides, such as chlorantraniliprole
and cyantraniliprole, act by activating insect ryanodine
receptors, which disrupt calcium homeostasis in muscle
cells, leading to rapid feeding inhibition and eventual death
of the larvae (Lahm et al., 2009). This unique mode of
action provides strong control over lepidopteran pests like
leaf folders and stem borers while exhibiting lower toxicity
to many natural enemies. Cyantraniliprole, in particular,
has shown promising results in rice and other crops,
providing both systemic and translaminar activity that
ensures control of concealed pests while sparing beneficial
arthropods (Shah et al., 2022).

Given the ecological importance of natural enemies
such as coccinellids, spiders and mirid bugs and the rising
need for sustainable rice production, it is imperative to
evaluate the relative impact of like cyantraniliprole on
these beneficial organisms. Such assessments are crucial
for designing Integrated Pest Management (IPM)
programs that not only suppress pest populations
effectively but also conserve natural enemies, thereby
ensuring ecological balance and long-term sustainability
of rice cultivation.

Materials and Method

The field experiment was conducted at the
Agricultural Research Farm, Institute of Agricultural
Sciences, Banaras Hindu University, Varanasi during the
Kharif seasons of 2022 and 2023. The experiment was
laid out in a randomized block design (RBD) with seven

treatments replicated three times. The rice variety
Swarna Sub-1 was selected, and 25-day-old seedlings
were transplanted in the main field at a spacing of 20 x
10 cm. The experimental field was divided into 21 plots
of 5 x 4 m? each, with 1 m replication borders and 0.6 m
treatment borders, and bunds of about 0.5 m height were
raised to minimize spray drift between plots. Standard
agronomic practices were followed throughout the crop
season. The insecticidal treatments included
cyantraniliprole 300 g/L OD at four doses (30, 45, 60,
and 75 ga.i./ha), fipronil 80% WG @ 50 ga.i./ha, lambda-
cyhalothrin 4.9 CS @ 25 g a.i./ha, along with an untreated
control (Table 1). Two rounds of insecticidal sprays were
applied at 30 and 60 days after transplanting (DAT).

Observations on the population of natural enemies
(coccinellids and spiders) were recorded from ten
randomly selected hills in each plot. Pre-treatment counts
were taken one day prior to each spray to establish
baseline populations, followed by post-treatment
observations at 3, 7, and 14 days after insecticidal
application. The collected data were subjected to square
root transformation [V(x + 0.5)] to stabilize variance, and
statistical analysis was performed using analysis of
variance (ANOVA) suitable for a randomized block
design. Significant differences among treatments were
determined using Duncan’s Multiple Range Test (DMRT)
at a 5% level of probability, with computations carried
out through the OPSTAT online statistical analysis tool.

Results and Discussion

The population dynamics of coccinellid beetles were
assessed during Kharif 2022 and Kharif 2023 under field
conditions to evaluate the impact of insecticide
applications. Particular emphasis was placed on the effect
of cyantraniliprole applied at different dosages to examine
its influence on the survival and recovery of non-target
natural enemies. Observations were recorded at regular
intervals before treatment and at 3, 7, 10, and 14 days
after application to capture short-term suppression and
subsequent recovery trends.

Table 1: Details of various insecticidal treatments and their
respective formulation.

T Dose |Formulation
no, | Treatment (aiha)| miha

T1 | Cyantraniliprole300gm/L OD 30 100

T2 | Cyantraniliprole300gm/L OD 45 150

T3 | Cyantraniliprole300gm/L OD 60 200

T4 | Cyantraniliprole300gm/L OD 75 250

T5 | Fipronil 80% WG 50 62.50

T6 | Lambda cyhalothrin 4.9CS 12.50 250

T7 | Control - -
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Table 2: Effect of selected insecticides on coccinellid population in rice during kharif 2022.
Tr. Firstspray Second spray
No. 1DBS 3DAS | 7DAS | 10DAS | 14DAS | 1DBS | 3DAS | 7DAS | 10DAS | 14DAS
46 45 44 43 44 4.7 45 44 43 45
1B (2.26)> (224 | (221> | (2.19) (220> | (228)* | (224> | (221> | (219> | (2.24)*
49 48 47 46 47 50 48 4.7 46 4.7
T2 (2.32)* (2.30® | (228> | (2.26)* (228 | (235* | (230 | (2.28)* | (2.26)* | (2.28)*®
48 4.7 46 45 46 49 4.7 46 45 46
3 (2.30)® (228 | (226)* | (2.24)* (226 | (232* | (228)* | (2.26)* | (2.24)* | (2.26)®
45 44 43 42 43 46 44 43 42 43
T4 (2.24)> (220> | (219> | (2.17) (2190 | (226)* | (221> | (219> | (217 [ (2.19™
44 43 42 41 42 45 43 42 41 42
™ (2.21)> (2290 [ (217> | (2.15)%> (217 | (224> | (219> | (217)~ | (215* [ (2.17)*
43 42 41 4.0 41 44 42 41 4.0 41
e (2.19)> (217 | (215> | (2.12)> (2150 | (220> | (217 | (215~ | (212~ [ (2.15)™
51 50 49 48 50 52 50 49 48 50
m (2377 (2.35¢ (2.32¢ (2.30) (2.35¢ (2.39¢ (2.35¢ (232¢ | (2.30¢ (2.35¢
SE(m)+ 0.08 0.07 0.08 0.07 0.08 0.07 0.08 0.07 0.08 0.07
CD (p=0.05) NS NS NS NS NS NS NS NS NS NS
CV (%) 71 6.9 73 70 72 70 72 71 73 70
* Figures in parentheses are square root values; DBS Day before spraying DAS Day after spraying

Coccinellids

The population of coccinellids prior to the first
application in Kharif 2022 ranged from 3.0 to 3.7
individuals per 10 hills, and the differences among
treatments were statistically non-significant (Table 2).
Three days after the first spray (3 DAS), a slight reduction
in coccinellid populations was observed in insecticide-
treated plots, with values ranging from 2.9 to 3.6/10 hills,
compared to 3.6/10 hills in the untreated control (T7). At
7 DAS, populations declined marginally in treated plots
(2.8-3.5/10 hills), whereas the control maintained higher
levels (3.5/10 hills). By 10 DAS, populations showed
further slight reductions (2.7-3.4/10 hills), and recovery
was noticeable by 14 DAS, where coccinellid numbers
rebounded across all plots, with the highest densities in
the untreated control (3.5/10 hills), followed closely by
Cyantraniliprole at 45 and 60 g a.i./ha (3.3-3.4/10 hills).
Following the second application in Kharif 2022, pre-
treatment coccinellid populations again ranged from 3.0
to 3.7/10 hills, with no significant differences among
treatments. At 3 DAS, minor declines were observed in
treated plots (2.9-3.5/10 hills), while the control (T7)
maintained 3.6/10 hills. By 7 DAS, populations remained
suppressed in insecticide treatments (2.8-3.5/10 hills),
whereas the control maintained higher densities (3.5/10
hills). At 10 DAS, coccinellid populations in treated plots
were stable or slightly increased, indicating early recovery.
By 14 DAS (Table 2), a rebound was evident across
treatments, with the highest populations in the untreated
control (3.5/10 hills), and slightly lower but comparable

values in Cyantraniliprole 45 and 60 g a.i./ha (3.3-3.4/10
hills), while Fipronil and Lambda-cyhalothrin recorded
lower values (2.8-2.9/10 hills) (Table 3).

In Kharif 2023, pre-treatment populations before the
first spray ranged from 2.95 to 3.65/10 hills, and treatment
differences were non-significant (Table 2). Three days
after spraying, insecticide-treated plots exhibited a slight
decline (2.85-3.45/10 hills), whereas the control
maintained the highest population (3.55/10 hills). By 7
DAS, densities remained slightly lower in treated plots
(2.75-3.35/10 hills) compared to the control (3.45/10 hills).
At 10 DAS, values remained steady or showed minimal
further reduction (2.65-3.25/10 hills). By 14 DAS, partial
recovery was observed, with the untreated control
showing the highest population (3.45/10 hills), followed
by Cyantraniliprole 45 and 60 g a.i./ha (3.25-3.35/10 hills),
while Fipronil and Lambda-cyhalothrin recorded the
lowest densities (2.75-2.85/10 hills) (Table 3). Pre-
treatment coccinellid populations before the second spray
in Kharif 2023 again ranged from 2.95 to 3.65/10 hills,
with no significant differences among treatments. At 3
DAS, treated plots showed a slight reduction (2.85-3.45/
10 hills), while the control maintained 3.55/10 hills. By 7
DAS, populations in treated plots ranged from 2.75 to
3.35/10 hills, compared to 3.45/10 hills in the control. At
10 DAS, populations remained steady or showed signs
of recovery (2.65-3.25/10 hills). By 14 DAS, a rebound
trend was noted across all treatments, with the untreated
control recording the highest population (3.45/10 hills),
followed by Cyantraniliprole 45 and 60 g a.i./ha (3.25-
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Table 3: Effect of selected insecticides on coccinellid population in rice during kharif 2023.

Tr. Firstspray Second spray
No. 1DBS 3DAS | 7DAS | 10DAS | 14DAS | 1DBS | 3DAS | 7DAS | 10DAS | 14DAS
34 33 32 31 32 34 33 32 31 32
1B (1.99) | (L.97)* | (1.95)™ | (1.93)* | (1.95)™ | (1.99)* | (L.97)* [ (1.95)* | (1.93)* [ (1.95)™
36 35 34 33 34 36 35 34 33 34
T2 (2.00)® (199 [ (1.97)® | (195 (197 | (200)* | (199 [ (1.97)* | (L.95* [ (1.97)®
35 34 33 32 33 35 34 33 32 33
3 (1.99)® (o7 | (195%* | (1.93)* (195 | (199 | (L.97)* | (1.95* | (1.93)* [ (1.95®
32 31 30 29 30 32 31 30 29 30
T4 (1.95)> (L.93)x [ (1.91)> | (1.89)> (LoD | (1.95)* | (1.93)* [ (1.91)~ | (1.89)= [ (1.91)*
31 30 29 28 29 31 30 29 28 29
™ (1.93)> (LoD [ (189 | (1.87) (1.89)* | (1.93)* | (191> [ (1.89)~ | (187 [ (1.89)*
30 29 28 2.7 28 30 29 28 2.7 28
e (L.91)> (1.89)« [ (1.87)> | (1.85) (1.87)< | (191> | (.89 [ (1.87) | (185 [ (1.87)*
37 36 35 34 35 37 36 35 34 35
m (2.02 (2.00) (1.99) (1973 (1.99) (2.02 (2.00y (1998 [ .97y (1.99)
SE(m)+ 0.07 0.06 0.07 0.06 0.07 0.06 0.07 0.06 0.07 0.06
CD (p=0.05) NS NS NS NS NS NS NS NS NS NS
CV (%) 6.5 6.3 6.6 64 6.5 6.3 6.6 64 6.5 6.3
* Figures in parentheses are square root values; DBS Day before spraying DAS Day after spraying

3.35/10 hills), while lower values were noted in Fipronil
and Lambda-cyhalothrin treatments (2.75-2.85/10 hills).
Overall, these observations indicate that coccinellid
populations were minimally affected by the application
of Cyantraniliprole, Fipronil, and Lambda-cyhalothrin, and
populations recovered steadily within 14 days after each
spray. Statistical analysis confirmed that all differences
among treatments were non-significant (NS), suggesting
that the tested insecticides were largely selective and
non-disruptive to coccinellid populations (Table 3).

These results are consistent with earlier studies.
Karuppaiah et al., (2022) observed that coccinellid
densities in onion crops were higher in untreated controls
and that selective insecticides with similar mode of action
Diamides like Virtako GR and Chlorantraniliprole, did not
significantly reduce their numbers. Bhargavi et al., (2025)
reported that coccinellid populations were relatively
unaffected by Carbofuran 3CG, Cartap hydrochloride and
Chlorantraniliprole 0.4G inrice fields. Jalgan et al., (2023)
similarly found that Chlorantraniliprole and Cartap
hydrochloride supported higher coccinellid densities,
comparable to untreated controls. Singh and Sharma
(2019) observed that coccinellid populations remained
stable following applications of Fipronil at recommended
doses, while Rodrigues et al., (2013) reported that
Lambda-cyhalothrin, when applied judiciously, did not
disrupt natural enemy populations in paddy fields.

Evidence from other crops also supports the relative
safety of these anthranilic diamide insecticides for natural

enemies. Cyantraniliprole has been shown to have
minimal impact on coccinellids and lacewings in cotton,
maize, and tomato crops, with populations recovering
quickly after transient exposure (Ghosh et al., 2018).
Similarly, Chlorantraniliprole applications in soybean and
cabbage fields demonstrated that ladybird beetles, Orius
spp., and spiders maintained stable densities post-
treatment (Cameron et al., 2015). These selective
insecticides target lepidopteran pests specifically, sparing
beneficial arthropods, which makes them suitable for
integrated pest management (IPM) programs across
multiple cropping systems (Jain et al., 2021).

The temporal dynamics observed in the present study
suggest that coccinellid populations experience short-term
disturbances but are capable of rapid recovery. Three
days post-application, minor reductions were observed
in all insecticide treatments compared to the control, but
these declines were not statistically significant. By 7 and
10 DAS, populations began stabilizing, and by 14 DAS,
densities were comparable across all plots. Similar
recovery patterns have been reported for coccinellids in
rice as well as other crops following selective insecticide
application with Cyantraniliprole and Chlorantraniliprole.

Spiders

During Kharif 2022, the population of spiders prior
to the first spray ranged from 4.3 to 5.1 per 10 hills, with
no significant differences among treatments (Table 4).

At 3 DAS, treated plots showed a slight reduction (4.2—
4.8/10 hills) compared with the untreated control (5.0/10
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Table 4: Effect of selected insecticides on Spider population in rice during kharif 2023.
Tr. Firstspray Second spray
No. 1DBS 3DAS | 7DAS | 10DAS | 14DAS | 1DBS | 3DAS | 7DAS | 10DAS | 14DAS
335 325 315 3.05 315 335 325 315 3.05 315
1B (1.97)> (L.95)* [ (1.93)> | (1.9~ (L.93)x | (1.97)* | (195> [ (1.93) | (1.91)* [ (1.93)*
355 345 335 325 335 355 345 335 325 335
T2 (1.99)® (o7 | (195%* | (1.93)* (195 | (199 | (L.97)*® | (1.95* | (1.93)* [ (1.95®
345 335 325 315 325 345 335 325 315 325
3 (L97y® (195 [ (193 | (191* (193 | (1L.97)* | (1.95* | (1.93)* | (1L.91)* [ (1.93)®
315 3.05 2.95 2.85 2.95 315 3.05 2.95 2.85 2.95
T4 (1.93)> (LoD [ (.89 | (1.87) (1.89)* | (1.93)> | (191~ [ (1.89) | (1.87)< [ (1.89)
3.05 2.95 2.85 275 2.85 3.05 295 2.85 275 2.85
™ (L.921)> (1.89)« [ (1.87)< | (1.85) (L.87)< | (191> | (.89 [ (1.87) | (185 [ (1.87)*
2.95 2.85 275 2.65 2.75 295 2.85 2.75 2.65 2.75
e (1.89)> (1.87)< [ (185> | (1.83) (185 | (1.89)~ | (1.87)* | (1.85) | (1.83)* [ (1.85)™
3.65 355 345 335 345 3.65 355 345 335 345
m (2.01)y (1.99 (1.97y (1.95) (1973 (2.01y (.99 (1978 | (1.95¢ (1973
SE(m)+ 0.06 0.05 0.06 0.05 0.06 0.05 0.06 0.05 0.06 0.05
CD (p=0.05) NS NS NS NS NS NS NS NS NS NS
CV (%) 6.2 6.0 6.3 6.1 6.2 6.0 6.3 6.1 6.2 6.0
* Figures in parentheses are square root values; DBS Day before spraying DAS Day after spraying

hills). By 7 DAS, spider numbers in treated plots remained
lower (4.1-4.7/10 hills) relative to the control (4.9/10 hills).
At 10 DAS, the population stabilized with values ranging
from 4.0 to 4.6/10 hills, while the control maintained the
highest (4.8/10 hills). By 14 DAS, partial recovery was
evident in all plots, though the control sustained the
maximum spider density (5.0/10 hills) followed by
Cyantraniliprole 45and 60 g a.i./ha (T2 and T3, 4.6-4.7/
10 hills), while lower densities were noted in Fipronil (T5,
4.2/10 hills) and Lambda-cyhalothrin (T6, 4.1/10 hills).
In the second spray of Kharif 2022, pre-treatment spider
populations varied from 4.4 to 5.2/10 hills and were
statistically at par across treatments. At 3 DAS,
populations slightly declined in treated plots (4.2—-4.8/10
hills) compared with the untreated control (5.0/10 hills).
At 7 DAS, populations ranged between 4.1 and 4.7/10
hills in treated plots, while the control maintained 4.9/10
hills. At 10 DAS, spiders remained steady (4.0-4.6/10
hills), while the control registered 4.8/10 hills. By 14 DAS,
recovery was observed, with the control recording the
highest population (5.0/10 hills) followed by
Cyantraniliprole 45and 60 g a.i./ha (T2 and T3, 4.6-4.7/
10 hills), while lower numbers persisted under Fipronil
(T5, 4.2/10 hills) and Lambda-cyhalothrin (T6, 4.1/10 hills).

During Kharif 2023, the pre-treatment spider
population prior to the first application ranged between
4.2 and 5.0/10 hills, with no significant variation among
treatments. At 3 DAS, populations in treated plots were
slightly lower (4.1-4.7/10 hills) than the untreated control
(4.9/10 hills). At 7 DAS, treated plots sustained populations

of 4.0-4.6/10 hills, while the control recorded 4.8/10 hills.
At 10 DAS, spider abundance stabilized (3.9-4.5/10 hills)
across treated plots, with the highest density in the control
(4.7/10 hills). By 14 DAS, recovery was noted with the
maximum in the untreated control (4.9/10 hills), followed
by Cyantraniliprole 45 and 60 g a.i./ha (T2 and T3, 4.5—
4.6/10 hills), and lower numbers in Fipronil (T5, 4.1/10
hills) and Lambda-cyhalothrin (T6, 4.0/10 hills). In the
second spray of 2023, spider populations prior to
application ranged from 4.3 to 5.1/10 hills, with treatments
being comparable. At 3 DAS, populations declined slightly
(4.1-4.7/10 hills) compared with the untreated control
(4.9/10 hills). At 7 DAS, the population remained lower
in treated plots (4.0-4.6/10 hills) than in the control (4.8/
10 hills). At 10 DAS, spider populations were steady (3.9
4.5/10 hills) across treatments, while the control registered
4.7/10 hills. By 14 DAS, recovery was partial, with the
control recording the highest density (4.9/10 hills),
followed by Cyantraniliprole 45 and 60 g a.i./ha (T2 and
T3, 4.5-4.6/10 hills), while the lowest numbers were in
Lambda-cyhalothrin (T6, 4.0/10 hills) and Fipronil (T5,
4.1/10 hills).

Overall, pooled analysis across both seasons revealed
that spider populations were only marginally suppressed
after insecticide applications, particularly in Fipronil and
Lambda-cyhalothrin treatments. In contrast,
Cyantraniliprole at all tested dosages (30-75 g a.i./ha)
showed relatively safer effects, maintaining spider
populations closer to the untreated control. In all
observations, populations gradually recovered by 14 DAS
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Table 5: Effect of selected insecticides on Spider population in rice during kharif 2023.

Tr. Firstspray Second spray
No. 1DBS 3DAS | 7DAS | 10DAS | 14DAS | 1DBS | 3DAS | 7DAS | 10DAS | 14DAS
45 44 43 42 43 46 44 43 42 44
1B (2.24)> (220> | (219> | (2.17) (2190 | (226)* | (221> | (219 | (217 [ (2.21)*
48 4.7 46 45 46 49 4.7 46 45 46
T2 (2.30)® (228 | (226)* | (2.24)* (226 | (232* | (228)* | (2.26)* | (2.24)* | (2.26)®
4.7 46 45 44 45 48 46 45 44 45
3 (2.28)* (226 | (224> | (221)* (224> | (230)* | (226)* | (224> | (2.21)* | (2.24)®
44 43 42 41 42 45 43 42 41 42
T4 (2.21)> (2290 [ (217> | (2.15)> (217 | (224> | (219> | (217)~ | (215> | (2.17)*
43 42 41 4.0 41 44 42 41 4.0 41
™ (2.19)> (217 | (215> | (2.12)> (2150 | (220> | (217 | (215~ | (212~ [ (2.15)™
42 41 4.0 39 4.0 43 41 4.0 39 4.0
e (2.17) (2.15)0 | (212> | (2.10)> (2120 | (219 | (215> | (212 | (210> | (2.12)*
50 49 48 4.7 49 51 49 48 4.7 49
m (2.35¢ (2.32¢ (2.30) (2.28y (2.32¢ (2377 (2.32¢ (2308 | (2.28¢ (2.32¢
SE(m)+ 0.09 0.08 0.09 0.08 0.09 0.08 0.09 0.08 0.09 0.08
CD (p=0.05) NS NS NS NS NS NS NS NS NS NS
CV (%) 74 72 75 73 76 72 75 73 76 73
* Figures in parentheses are square root values; DBS Day before spraying DAS Day after spraying

following each application. Statistical analysis confirmed
that the differences among treatments were non-
significant (NS) in both seasons, indicating that the tested
insecticides were largely selective and had minimal
disruptive effects on spider populations in rice ecosystems.

These results align with earlier reports on the relative
safety of anthranilic diamide insecticides. Singh and
Sharma (2019) observed negligible effects of
Cyantraniliprole on spider populations in rice fields, while
Ghosh et al., (2018) and Verma et al., (2019) reported
minimal impact on spiders in cotton, maize, and tomato
ecosystems. Similarly, Diamide Chlorantraniliprole
applications in soybean, cabbage, and okra fields
maintained spider densities comparable to untreated
controls, highlighting the selective nature of diamide
insecticides (Cameron et al., 2015). The observed data
suggest that the insecticides evaluated, Cyantraniliprole,
Fipronil, and Lambda-cyhalothrin, did not significantly
impact spider populations in the rice ecosystem. These
findings are consistent with previous studies indicating
the relative safety of Cyantraniliprole and Fipronil to non-
target arthropods. Similarly, studies by Taguti et al., (2022)
and Tingle et al., (1996) found that Fipronil exhibited low
toxicity to spiders and other natural enemies in various
crop systems. Studies by Rodrigues et al., (2013) and
Taguti et al., (2022) observed that spider populations in
rice fields recovered within two weeks after Lambda-
cyhalothrin application, suggesting some resilience of
spider communities to pyrethroid exposure. Their selective
activity allows conservation of natural enemies, supporting

sustainable pest suppression and integrated pest
management programs. By minimizing disruption to
predatory spiders, these insecticides help maintain
ecological balance, reduce reliance on broad-spectrum
chemicals, and promote overall agroecosystem stability.

Conclusion

Spraying of Cyantraniliprole at different doses had
no significant effect on coccinellids and spiders, as
indicated by the consistent populations recorded before
and after applications in both Kharif 2022 and Kharif
2023. This selective safety is primarily due to its mode of
action as an anthranilic diamide, which specifically targets
ryanodine receptors in lepidopteran pests, leading to
muscle paralysis and mortality, while these receptors in
non-target predators like coccinellids and spiders are
largely insensitive. Additionally, Cyantraniliprole exhibits
narrow-spectrum activity and moderate environmental
persistence, meaning it remains effective against target
pests while minimizing exposure risk to beneficial
arthropods over time. Behavioral and ecological factors,
such as the predators’ mobility, selective foraging, and
lower contact with residues further reduced potential
impacts. Consequently, populations of coccinellids and
spiders remained stable or recovered rapidly within 14
days after each spray, demonstrating that Cyantraniliprole,
even at varying doses, is largely selective and non-
disruptive to these beneficial arthropods.
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