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SUMMARY

Termites, among the most polyphagous pests, are particularly destructive to wheat crops
worldwide. They thrive in loamy or light soils and dry areas lacking adequate irrigation. Research on
termite control in wheat under field conditions, focusing on seed treatment and management of
standing crops through popular insecticides, is crucial. We examined the effects of insecticidal
treatments on termite damage in wheat during two consecutive rabi seasons (2020-21 and 2021-22).
The efficacy of the insecticides was evaluated based on plant damage, yield parameters, and cost-
benefit analysis. The findings showed that the T, treatment (seed treatment and soil application of
imidacloprid 17.8 SL after 60 DAS) resulted in the minimum plant damage (0.91%), highest grain yield
(29.33 g/ha), highest straw yield (40.76 g/ha), and maximum benefit-cost ratio (2.28). This was followed
by the T, treatment (seed treatment and soil application of fipronil 5 SC after 60 DAS) and the T,
treatment (seed treatment and soil application of chlorpyriphos 20 EC after 60 DAS), all of which
proved superior to other treatments. The T, treatment (soil application of fipronil 0.3 G) was moderately
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effective, while the T, treatment (seed treatment with chlorpyriphos 20 EC) was less effective.
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Wheat (Triticum aestivum L.) is a crucial
cereal crop, providing sustenance to over a third of
the global population. It is a rich source of protein,
minerals, vitamins, and dietary fiber, essential for many
people’s diets. Wheat flour is commonly used in
various foods such as chapatti, puri, bread, cakes,
sweets, and halwa. Additionally, wheat straw is utilized
in the paper industry and for constructing temporary
huts and roofs. The bran, husk, and other parts of the
wheat grain and straw are valuable resources for
livestock feed and bedding materials. Numerous biotic
constraints, particularly insect pest infestations, pose
significant challenges to wheat production from
germination to crop maturity.

The wheat crop is attacked by 24 species of
insect pests (Singh, 1998) with termites being the most
significant pest not only in India but also across South
Asia (Geddes and lles, 1991). Termites are
polyphagous and are among the most destructive pests
affecting agricultural, horticultural, agroforestry, and
plantation crops (Rashmi and Sundararaj, 2013;
Kashyap et al., 1984; Paul et al., 2018). About 16
species of termites have been reported to cause damage

to wheat crops in India, of these Odontotermes obesus
(Rambur) and Microtermes obesi (Holm) were found
predominant, which caused 80 percent loss in south
Asia (Roonwal, 1979; Sattar and Salihah, 2001;
Chhillar et al., 2006; Dhadwal et al., 2014). Severe
damage to wheat crops caused by termites was also
documented in parts of Madhya Pradesh, Uttar
Pradesh, Gujarat, and Rajasthan (Kumar and Pardeshi,
2011). Termite damage in wheat crops in India varies
significantly, ranging from 13 to 100 percent (Parween
et al 2016; Roonwal, 1979). Among Indian states,
Rajasthan and parts of Madhya Pradesh experience
particularly severe damage from termites (Sharma et
al., 2004). Termite damage tends to be lower in clay
and black soils, higher in sandy loam soils, and most
severe in red soils (Hakeem et al., 2016). In rainfed
crops, termite infestation ranges from 20 to 25 percent,
while inirrigated crops, it is around 10 percent (Sharma
et al., 2009). Specifically, in western Rajasthan, the
infestation is more severe in light, rainfed soils
compared to heavier, irrigated soils. Termite damage
begins at the sowing stage and can continue until
harvest (Jain and Bhargava, 2007). Termites destroy
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the root system, causing leaves to yellow and plants
to weaken and wither. Affected plants can be easily
uprooted with minimal pressure. During strong winds,
the weakened plants bend, causing the earheads to
fall, which can lead to plant death before maturity. At
the earhead stage, termite damage results in chaffy
earheads with little or no grain formation (Kumawat,
2001; Mahapatro and Sreedevi, 2014; Paul et al., 2018;
Chhotani, 1980). Considering the destructive nature
and significance of termite damage, the present studies
were conducted.

MATERIALS AND METHODS

Field experiments were conducted at the
Agricultural Research Station, Keshwana (Jalore)
during the rabi season of 2020-2021 and at the College
of Agriculture, Sumerpur (Agriculture University,
Jodhpur) during the rabi season of 2021-2022. The
experiments followed a simple randomized block
design with eight treatments, including an untreated
control, each replicated three times. Wheat variety Raj-
3077 was sown in the second week of November
during both years, in plots measuring 3.5 x 2.5 meters
with 20 cm row spacing. Half of the recommended
nitrogen fertilizer and the full doses of phosphate and
potash fertilizers were applied during the final
ploughing. The remaining nitrogen was applied in two
splits through top dressing during the first and second
irrigations. Weeds were managed manually through
weeding and hoeing, and the crop was cultivated using
standard agronomic practices for the zone. Wheat
seeds were treated with respective insecticides using
50 ml of water before sowing. For soil application,
the required amount of insecticide was mixed with
sand and broadcasted before irrigation, 60 days after
sowing. The details of the treatments are as follows:

Observations on termite damage were
recorded weekly by counting healthy and damaged
tillers from three-meter row length (each of one meter)
of each plot, starting one week after germination until
harvest, following the technique described by Kumar

et al., 2020. Grain and straw yields were recorded
from each plot after harvesting and separating the
grain. Percent infestation data were statistically
analyzed after transforming to arcsine values, and
percent termite damage was analyzed using angular
transformation values (Bliss, 1937). Avoidable loss and
yield increase over the untreated control were
calculated using following formulas:

Highest yield in treated plot —

Yield in treatment
Avoidable loss (%) =
Highest yield in treated plot

x 100

Yield in the treatment —
Yield in untreated check

Increase inyield (%) = x 100

Yield in untreated check

Although these formulas do not provide exact
loss or yield increase figures due to residual damage
even in the best treatments, they are considered the
most feasible method for determining percent loss due
to insect pests in any treatment (Pradhan, 1964). To
identify the most effective and economical treatment,
the net profit and benefit-cost ratio were calculated
by considering the expenditure on individual insecticidal
treatments and the corresponding yield.

RESULTS AND DISCUSION

To evaluate the effectiveness of various
insecticides in managing termite infestations in wheat
crops, several criteria were employed. This
investigation considers the impact of insecticide
application on the percentage of plant damage, seed
yield, straw yield, and the economic viability of
treatments.

Effect of insecticides application on plant damage

Observations from the rabi seasons of 2020-

Detail of treatments Dose
T,-Seed treatment with Chlorpyriphos 20 EC 4.0 ml/ kg seed
T,-T1 + soil application of Chlorpyriphos 20 EC 60 DAS 4.0 liter/ha
T,-Seed treatment with imidacloprid 17.8 SL 2.0 ml/ kg seed
T,~T3 + soil application of imidacloprid 17.8 SL 60 DAS 500 ml/ ha
T.-Seed treatment with fipronil 5 SC 6.0 ml /kg seed
T,~T5 + soil application of fipronil 5 SC 60 DAS 2.5 liter / ha
T.~Soil application of fipronil 0.3 G 25.0 kg /ha
8

T.—Control/ Untreated check
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21 and 2021-22 indicated that termite attacks on wheat
crops began four weeks after germination and
continued until harvest. All insecticidal treatments
significantly reduced termite damage up to 16 weeks
after sowing. Among the seed treatments, seed
treatment with imidacloprid 17.8 SL proved superior,
followed by fipronil 5 SC. The least termite damage
was recorded in treatment T4 (seed treatment and
soil application of imidacloprid 17.8 SL after 60 DAS),
followed by T6 (seed treatment and soil application of
fipronil 5 SC after 60 DAS) throughout the cropping
season.

The data presented in Table 1 and Fig. 1
revealed that during Rabi 2020-21, the treatment T4
(seed treatment and soil application of imidacloprid
17.8 SL after 60 DAS) resulted in the minimum termite
damage (0.98%). This was followed by T6 (seed
treatment and soil application of fipronil 5 SC after 60
DAS) with 1.09 per cent damage, and T2 (seed
treatment and soil application of chlorpyriphos 20 EC
after 60 DAS) with 1.35% per cent damage. These
treatments did not differ significantly from each other
but were significantly superior to the other treatments.
The maximum termite damage (3.83%) was recorded
in the treatment T1 (seed treatment with chlorpyriphos
20 EC), followed by T5 (seed treatment with fipronil
5 SC) at 3.38 per cent, and T7 (soil application of
fipronil 0.3 G) at 3.21 per cent. These treatments did
not differ significantly from each other but were
inferior to the rest of the treatments. Treatment T3
(seed treatment with imidacloprid 17.8 SL) exhibited
a middle level of efficacy with 3.0 per cent plant
damage, comparable to T7 (soil application of fipronil
0.3 G) and T5 (seed treatment with fipronil 5 SC).

During the second year, i.e., Rabi 2021-22
(Table 2 and Fig. 2), all pesticidal treatments proved
superior compared to the untreated check. The
minimum termite damage (0.84%) was observed in
treatment T4 (seed treatment and soil application of
imidacloprid 17.8 SL after 60 DAS), followed by 0.95
per cent in T6 (seed treatment and soil application of
fipronil 5 SC after 60 DAS). These treatments were
highly effective and showed no significant difference.
Moderately effective treatments included T2 (seed
treatment and soil application of chlorpyriphos 20 EC
after 60 DAS), T7 (soil application of fipronil 0.3 G),
and T3 (seed treatment with imidacloprid 17.8 SL).
However, there was no significant difference between
T2 and T6, nor among T7, T3, and T5. The maximum
termite damage (3.59%) was recorded in T1 (seed
treatment with chlorpyriphos 20 EC), followed by 3.10
per cent in T5 (seed treatment with fipronil 5 SC).
These treatments were the least effective and did not
differ statistically.

The pooled analysis of data indicated that all
insecticidal treatments significantly minimized termite
damage compared to the untreated check (Table 3
and Fig. 3). The minimum termite damage (0.91%)
was recorded in treatment T4 (seed treatment and
soil application of imidacloprid 17.8 SL after 60 DAS),
followed by 1.02 per cent in T6 (seed treatment and
soil application of fipronil 5 SC after 60 DAS). These
treatments were statistically similar and proved
superior to the rest. The next moderately effective
treatment was T2 (seed treatment and soil application
of chlorpyriphos 20 EC after 60 DAS) with 1.27 per
cent termite damage, which did not differ significantly
from T6. The maximum termite damage (3.71%) was
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Fig. 1. Effect of insecticides application on plant damage during rabi 2020-21.
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Fig. 2. Effect of insecticides application on plant damage during rabi 2021-22.

recorded in T1 (seed treatment with chlorpyriphos 20
EC), followed by 3.24 per cent in T5 (seed treatment
with fipronil 5 SC). These treatments were statistically
comparable to each other. The moderately effective
treatments were T3 (seed treatment with imidacloprid
17.8 SL), T7 (soil application of fipronil 0.3 G), and
T5 (seed treatment with fipronil 5 SC), with termite
damage rates (2.93%, 3.00%, and 3.24%),
respectively. These treatments did not differ statistically
from each other.

Effect of insecticides on the seed yield of wheat

The data presented in Table 3 and Fig. 3
revealed that insecticidal treatments significantly
increased wheat seed yield compared to the untreated
control in both years. During the first year, rabi 2020-
21, the highest seed yield (21.71 g/ha) was obtained
from plots treated with T4 (seed treatment and soil
application of Imidacloprid 17.8 SL after 60 DAS),
followed by 20.95 g/ha in T6 (seed treatment and soil
application of Fipronil 5 SC after 60 DAS), and 19.43
g/ha in T2 (seed treatment and soil application of
Chlorpyriphos 20 EC after 60 DAS). These treatments
were significantly superior to the rest, with T4
statistically on par with T6, and T6 with T2. A yield
of 16.75 g/ha was obtained from the moderately
effective treatment T7 (soil application of Fipronil 0.3
G). The lowest seed yield (10.29 g/ha) was recorded
in plots treated with T1 (seed treatment with
Chlorpyriphos 20 EC), followed by 12.57 g/ha in T5
(seed treatment with Fipronil 5 SC), and 13.71 g/ha in
T3 (seed treatment with Imidacloprid 17.8 SL), with
no significant difference between T5 and T3.

A similar trend was observed in the second
year, rabi 2021-22. The maximum seed yield (36.95 g/

ha) was obtained from plots treated with T4, followed
by 34.29 g/ha in T6. The minimum seed yield (28.57 g/
ha) was recorded in plots treated with T1.

The pooled data indicated that all insecticidal
treatments significantly increased seed yield compared
to the untreated control (15.81 g/ha). The highest seed
yield (29.33 g/ha) was recorded in T4 (seed treatment
and soil application of Imidacloprid 17.8 SL after 60
DAS), followed by 27.62 g/ha in T6 (seed treatment
and soil application of Fipronil 5 SC after 60 DAS),
and 26.29 g/ha in T2 (seed treatment and soil
application of Chlorpyriphos 20 EC after 60 DAS).
These treatments were significantly superior to the
rest, with T4 statistically on par with T6, and T6 with
T2. The moderately effective treatment T7 (soil
application of Fipronil 0.3 G) yielded 24.19 g/ha. There
was no significant difference between T2 and T7,
and between T7 and T3. The lowest seed yield (19.43
g/ha) was recorded in plots treated with T1 (seed
treatment with Chlorpyriphos 20 EC), followed by
20.76 g/ha in T5 (seed treatment with Fipronil 5 SC),
and 21.71 g/ha in T3 (seed treatment with Imidacloprid
17.8 SL), with no significant difference among the
least effective treatments.

Effect of insecticides on the straw yield of wheat

The data presented in Table 3 and Fig. 3
reveals that insecticidal treatments significantly
increased the straw yield of wheat compared to the
untreated control in both years. During the first year
(rabi 2020-21), the highest straw yield (39.62 g/ha)
was obtained from plots treated with T4 (seed
treatment and soil application of Imidacloprid 17.8
SL after 60 DAS), followed by 38.48 g/ha in T6 (seed
treatment and soil application of Fipronil 5 SC after
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TABLE 3
Effect of insecticides application on plant damage and yield during rabi 2020-21 and 2021-22

RAM, BIJARNIA AND YADAV

Detail of treatments Mean Termite damaged plants Yield (g/ha)
(%)
Grain Straw
2020-21 2021-22 Pooled
2020-21 2021-22 Pooled 2020-21 2021-22 Pooled
T1-Seed treatment with 3.83 3.59 3.71 10.29 2857 1943 3200 3429 3315
Chlorpyriphos 20 EC (11.29) (10.92) (11.11)
T2-T1 + soil application of 1.35 1.18 1.27 19.43 3314 2629 3733 3962 3848
Chlorpyriphos 20 EC 60 DAS (6.66) (6.22) (6.44)
T3-Seed treatment with 3.00 2.85 2.93 13.71 2971 2171 3390 3619 3505
imidacloprid 17.8 SL 9.97) 9.72) (9.85)
T4-T3 + soil application of 0.98 0.84 0.91 2171 36.95 2933 39.62 4190 40.76
imidacloprid 17.8 SL 60 DAS (5.68) (5.27) (5.48)
T5-Seed treatment with fipronil 3.38 3.10 3.24 12.57 2895 2076 3238 3467 3353
5SC (10.57) (10.14) (10.36)
T6-T5 + soil application of fipronil 1.09 0.95 1.02 20.95 34.29 27.62 38.48 40.76 39.62
5 SC 60 DAS (6.00) (5.58)  (5.79)
T7-Soil application of fipronil 0.3 G = 3.21 2.79 3.00 16.76 3162 2419 3505 3733 36.19
(10.32)  (9.62)  (9.97)
T8—Control/ Untreated check 6.28 6.05 6.17 7.24 2438 1581 2286 30.10 26.48
(14.47) (14.22) (14.35)
S.Em.t 0.36 0.22 0.29 0.73 1.25 0.99 1.62 1.61 1.62
C.D. at 5% 1.10 0.67 0.89 2.20 3.80 3.00 491 4.89 4.90
CV.% 6.71 4.30 5.37 8.19 7.02 7.00 8.27 7.57 7.02
Figures in parentheses are arcsine value.
50
40
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10 i
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Fig. 3. Effect of insecticides application on plant damage and yield during rabi 2020-21 and 2021-22.

60 DAS) and 37.33 g/ha in T2 (seed treatment and
soil application of Chlorpyriphos 20 EC after 60 DAS).
These treatments were significantly superior to the
rest and remained statistically at par with each other.
A straw yield of 35.05 g/ha was obtained from the
moderately effective treatment T7 (soil application
of Fipronil 0.3 G). The lowest straw yield (32.0 g/
ha) was recorded in plots treated with T1 (seed
treatment with Chlorpyriphos 20 EC), followed by
32.38 g/ha in T5 (seed treatment with Fipronil 5 SC)
and 33.90 g/ha in T3 (seed treatment with

Imidacloprid 17.8 SL), with no significant difference
among these treatments.

In the second year (rabi 2021-22), a similar
trend was observed. The highest straw yield (41.90
g/ha) was obtained from plots treated with T4,
followed by 40.76 g/ha in T6. The lowest straw yield
(34.29 g/ha) was recorded in plots treated with T1.

The pooled data indicates that all insecticidal
treatments significantly increased straw yield
compared to the untreated control (26.48 g/ha). The
highest straw yield (40.76 g/ha) was recorded in T4
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(seed treatment and soil application of Imidacloprid
17.8 SL after 60 DAS), followed by 39.62 g/ha in T6
(seed treatment and soil application of Fipronil 5 SC
after 60 DAS) and 38.48 g/ha in T2 (seed treatment
and soil application of Chlorpyriphos 20 EC after 60
DAS). These treatments were significantly superior
to the rest with no significant difference among them.
The moderately effective treatment T7 (soil application
of Fipronil 0.3 G) yielded 36.19 g/ha. The lowest straw
yield (33.15 g/ha) was recorded in plots treated with
T1 (seed treatment with Chlorpyriphos 20 EC),
followed by 33.53 g/ha in T5 (seed treatment with
Fipronil 5 SC) and 35.05 g/ha in T3 (seed treatment
with Imidacloprid 17.8 SL), with no significant
difference among these least effective treatments.

Assessment the economic impact of insecticidal
treatments on wheat yield

When assessing the utility of insecticides in
pest management, it is crucial to consider not only
their potency against target pests and the duration of
crop protection but also the economics of the
treatments. Hence, the benefit-cost ratio was also
calculated in this study.

The pooled results indicated that the treatment
T4 (seed treatment and soil application of imidacloprid
17.8 SL after 60 DAS) resulted in zero percent
avoidable losses in grain and straw yields compared
to the untreated control (Table 4). This was followed
by T6 (seed treatment and soil application of fipronil
5 SC after 60 DAS) and T2 (seed treatment and soil
application of chlorpyriphos 20 EC after 60 DAS),
with avoidable losses of 5.83% & 2.80% and 10.36%
& 5.59%, respectively. Treatments T7 (soil application
of fipronil 0.3 G) and T3 (seed treatment with
imidacloprid 17.8 SL) resulted in avoidable losses of
17.52% & 11.21% and 25.98% & 14.01%,
respectively. The highest avoidable losses in grain and
straw yields (46.10% & 35.03%) were recorded in
the untreated control, followed by T1 (seed treatment
with chlorpyriphos 20 EC) and T5 (seed treatment
with fipronil 5 SC), with corresponding figures of
33.75% & 18.67% and 29.22% & 17.74%,
respectively.

The maximum increase in grain and straw
yields over the untreated control (46.10% & 35.03%)
was recorded in the plots treated with T4. This was
followed by T6 and T2, with increases of 42.76% &
33.17% and 39.86% & 31.19%, respectively. The
minimum increases in grain and straw yields over the
untreated control (18.63% & 20.12%) were recorded

in T1, followed by T5 with figures of 23.84% &
21.03%. Treatments T7 and T3 recorded increases in
grain and straw yields of 34.64% & 26.83% and
27.18% & 24.45%, respectively.

The data also revealed that the maximum net
profit (Rs. 40,424.00) was recorded in the T4
treatment, followed by T6 (Rs. 33,301.00) and T2
(Rs. 32,150.00). Other treatments, such as T7, T3,
and T1, recorded net profits of Rs. 27,714.00, Rs.
24,295.00, and Rs. 19,240.00, respectively.

An analysis of the pooled data showed the
maximum benefit-cost ratio (2.28) for the T4
treatment, followed by T2 (1.97), T6 (1.95), and T7
(1.85). The minimum benefit-cost ratio (1.63) was
recorded in T1, followed by T5 (1.68) and T3 (1.79).

Comparative discussion with earlier findings

The current research evaluated the efficacy
of popular pesticides against termite damage in
wheat. The findings indicated that all pesticidal
treatments were effective in managing termites
through both seed treatment and standing crop
treatment. Among all treatments, the T4 treatment
(seed treatment and soil application of imidacloprid
17.8 SL after 60 DAS) resulted in the least plant
damage, highest grain yield, highest straw yield, and
maximum benefit-cost ratio. This was followed by
the T6 treatment (seed treatment and soil application
of fipronil 5 SC after 60 DAS) and the T2 treatment
(seed treatment and soil application of chlorpyriphos
20 EC after 60 DAS), which also proved superior to
other treatments. The T7 treatment (soil application
of fipronil 0.3 G) was moderately effective, while
the T1 treatment (seed treatment with chlorpyriphos
20 EC) was less effective.

Kumar et al. (2020) evaluated different
pesticides as seed treatment against termite in wheat
at Bikaner and found Imidacloprid 600 FS @ 3 ml/kg
seed was found to be the most effective. The
treatments of Chlorpyriphos 20 EC @ 4.5 ml/kg,
Fipronil 5 SC @ 5 ml/kg and Imidacloprid 17.8 SL @
3 ml/kg seed were found moderately effective against
termites and significantly superior over rest of the
treatments. Similarly, Kumar et al. (2018) conducted
a field demonstration on seed treatment with Fipronil
5 SC @ 6 ml/kg seed before sowing and soil treatment
with Fipronil 5 SC @ 1.6 I/ha at farmers’ fields in the
adopted village of KVK, Patan (Guijarat). They observed
a 53.46 per cent reduction in termite infestation,
resulting in an 18.92 per cent increase in wheat crop
productivity.
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0o Bs 28 88 83 Kambrekar et al. (2016), conducted an
o8 ot (PN o experiment to evaluate the efficacy of different dosages
of Fipronil 0.3 GR against termites in wheat and
=N co e ~a << observed that Fipronil 0.3 GR @ 20 kg/ha recorded
< S8 d3 38 ~8 maximum reduction in tiller damage and higher grain
5 S oAy e e yield of wheat. Singh et al. (2004) also reported that
= Imidacloprid 600 FS @ 10 ml/kg seed treatment was
S |8.,¢ the most effective, resulting in the least plant damage
* |55 g9 8 Yy 33 and the highest pearl millet grain yield. Seed treatment
R R S8 BrR B3 8% with Chlorpyriphos 20 EC was found effective and
y [F T economical for managing termites in wheat. Mishra
% 5 o et al. (2007) evaluated various insecticides
S|z N Ly Lo w9 Lo (Endosulfan, Monocrotophos, Chlorpyriphos,
iy T: 2 E § § § 5 % % § § Imidacloprid, Carbaryl, Quinalphos, and Methyl-
§ o = parathion) as seed treatments at different dosages (2.5,
- 2.5, 5.0, 2.0, 4.0, 2.5, and 2.5 ml/kg seeds,
o respectively) for controlling O. obesus and M. obesi
21 g § © 3 §8 N8 88 infesting wheat in Uttar Pradesh. The highest plant
3 |g2 B =P =2 AN ae stands, minimum infested tillers due to termites, and
g |c2 maximum grain yield were obtained with Imidacloprid
s &,‘é S |Lg 8g Vg o9 @ 2.0 ml/kg, followed by Chlorpyriphos @ 5 ml/kg
= 3 5 |8S Yo Jw NG seed, whereas Carbaryl was least effective. Similarly,
= Sundriya and Acharya (2012) studied the eco-friendly
£ |c s oo 0o o~ o management of termites in wheat and found that
< :9:: 8 _ E % § 5 ;1 E ; 5 % § S Imidgcloprid 70_WS @ 10 g/kg seeds as seed treatment
Mo [£26 &  provided effective control.
mé |23 10
SE 228 |2 loe oo <o < o CONCLUSION
c [8>5 |3 |ew a9 o~ ©8 ™
S 5 5|6 |98 Rg QLY So 2 Based on the results summarized above, it can
2 § be concluded that among the different treatments, the
g z [wow wo wa oo | = seedtreatment with imidacloprid 17.8 SL was found
g £ 5 % E § g § % § € S to be the most effective, followed closely by fipronil
E o 8% 5SC. The T4 treatment, which involved seed treatment
s |$£3 §§ and soil application of imidacloprid 17.8 SL after 60
2 g §§ §§ Eg 8’!0:0; g5 days after sowing (DAS), exhibited the minimum
g © |38 JX ]/ I3 é =<  termite damage throughout the cropping season. This
> © £ treatment not only minimized plant damage but also
3 % 2 resulted in the highest grain yield, highest straw yield,
3 9 A g o and the maximum benefit-cost ratio. Following T4,
e 28 - 23 the T6 treatment (seed treatment and soil application
2 3 § 5§ o o “5§ of fipronil 5 SC after 60 DAS) also demonstrated
5 235 £ oE S’, ‘g = significant efficacy in reducing termite damage and
I §5 (—?é 2 = g g =X  enhancing crop yield. These results suggest that the
£ =5 2= £¢ 53 |2¢ combined approach of seed treatment and soil
17 O € © 20 = o g = . . . cl s .
& 5§ =5 <c5 =35 |2% application, particularly with imidacloprid 17.8 SL and
< T8 SR E8 ©38 |35 fipronil 5SC, provides a robust strategy for managing
2 —-= L Q =3 |5 s L. . .
S 52 t£a §5 S£ |2% termiteinfestations inwheat crops. Furthermore, other
£ EZ9ES ES 85 |88 treatments such as T2 (seed treatment and soil
£ £85 Q5 2953 =53 |&€5 application of chlorpyriphos 20 EC after 60 DAS) also
E E ; ° E OE a E é 2, 3 § § < showed effectiveness but were less impactful
g LLuries ng,\' I ;_:? compared to T4 and T6. The T7 treatment (soil
a] FFQFFDFRFORF | %

application of fipronil 0.3 G) was moderately effective,
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indicating that while it can manage termite damage to
some extent, it is not as efficient as the aforementioned
treatments. Lastly, the T1 treatment (seed treatment
with chlorpyriphos 20 EC) was found to be the least
effective among the evaluated methods. In conclusion,
integrating seed treatment with soil application of
imidacloprid 17.8 SL or fipronil 5 SC after 60 DAS
stands out as the most effective strategy for controlling
termite damage in wheat crops, ensuring higher yields
and better economic returns.

ACKNOWLEDGMENT

The authors express their gratitude to the
Zonal Director Research, Agricultural Research
Station, Keshwana (Jalore), and Dean, College of
Agriculture, Sumerpur (Pali), for their valuable
suggestions, untiring assistance, and moral support
throughout this research.

REFERENCES

Bliss, C.1., 1937 : Angles corresponding to percentages.
P. Prot. No. 12, Leningrad.

Chhillar, B.S., R.K. Saini and K. Roshanlal, 2006 : Emerging
trends in economic entomology. CCSHAU Press,
Hissar. Pp 192.

Chhotani, O.B., 1980 : Termite pests of agriculture in Indian
region and their control. Technical Monograph,
4:1-84.

Dhadwal, R., P.K. Sharma, V. Sumit, K. Surjeet and K.S.
Verma, 2014 : Insect pest complex of wheat
(Triticum aestivum L.) in Himachal Pradesh.
Journal of Entomological Research, 38 (2): 147-
152/

Geddes, A.M.W., and M. lles, 1991 : The relative
importance of crop pests in South Asia. Natural
Resource Institute (NRI Bulletin No. 39)
Chatham, Maritime Kent, UK. 111.

Hakeem, K.R., M.S. Akhtar, and S.N.A. Abdullah, 2016 :
Plant, soil and microbes: Vol. I: Implications in
crop science. Springer. pp 366.

Jain, P.C., and M.C. Bhargava, 2007 : Entomology: novel
approaches. New India Publishing Agency. pp
555.

Kambrekar, D. N., S. P. Halagalimath, and G. Somanagouda,
2016 : Management of termites in wheat with
fipronil 3%G - new insecticide molecule. Journal
of Experimental Zoology, 19 (1): 185-189.

Kashyap, R.K.,A.N. Verma, and J.P. Bhanot, 1984 : Termites
of plantation crops, their damage and control.
Journal of Plantation Crops, 12: 1-10.

Kumar, A., V. Singh, and H. Singh, 2020 : Efficacy of
different insecticidal seed treatments against
termite in wheat (Triticum aestivum L.) in arid
eco-system of Rajasthan. Journal of Entomology
and Zoology Studies, 8(4): 2122-2127.

Kumar, R. and M. Pardeshi, 2011 : Termite infestation in
wheat crops of India. Journal of Entomological

Research, 35(3), 201-208.

Kumar, U., GA. Patel, H.P. Patel, R.P. Chuadhari and S.S.
Darji, 2018 : Management of termite in wheat
under semi irrigated condition. Bhartiya Krishi
Anushandhan Patrika, 33(4): 287-290.

Kumawat, K.C., 2001 : Evaluation of some insecticides
against field termites, Odontotermes obesus
Rambur and Microtermes obesi Holmgren in
wheat, Triticum aestivum. Annals of Plant
Protection Sciences, 9(1): 51-53.

Mahapatro, G. K. and K. Sreedevi, 2014 : Termite damage
in cereal crops: A review. Indian Journal of Plant
Protection, 42(2), 123-130.

Mishra, D.N., V. Yadav and Chandrapal, 2007 : Effect of
seed treatment with different insecticides against
field termites, Odontotermes obesus Rampur and
Microtermes obesi Holmgren damage in wheat
(Triticum aestivum) under Mid-Western Plain
zone of UP. Environment and Ecology, 25(4):943-
944,

Parween, T., R. Singh R. P. Singh and A. Kumar, 2016 :
Termite damage in Indian agriculture: A review.
Journal of Crop Science and Biotechnology,
19(3), 201-210.

Paul, B., A. Khan, S. Paul, K. Shankarganesh, S.
Chakravorty, 2018 : Termites and Indian
Agriculture. In: Khan, M. and Ahmad, W., Eds.,
Termites and Sustainable Management,
Sustainability in Plant and Crop Protection,
Springer, Cham, pp. 52-86.

Pradhan, S., 1964 : Assessment of losses caused by insect-
pests of crop and estimation of insect population.
Entomology India. pp. 17-58.

Rashmi, M. A. and R. Sundararaj, 2013 : Termite pests of
agricultural crops in India. Indian Journal of
Entomology, 75(4), 321-328.

Roonwal, M. L., 1979 : Termite damage to crops in India. .
Indian Journal of Entomology, 41(3): 267-273.

Sattar, A. and Z. Salihah, 2001 : Detection and control of
sub-terranean termites. Technologies for
Sustainable Agriculture. Proceeding National
Workshop September 24-26 NIAB, Faisalabad,
Pakistan. Pp 195-198.

Sharma, A.K., K.S. Babu, S. Nagarajan, S.P. Singh, and M.
Kumar, 2004. Distribution and status of termite
damage to wheat crop in India. Indian Journal
of Entomology, 66(3): 235-237.

Sharma, A.K., M.S. Sahaan, and K.S. Babu, 2009 : Wheat
crop health. Newsletter, 14(4): 23-27.

Singh, S., D.P. Choudhary, and K.L. Jat, 2004 : Management
of termite, Odontotermes obesus Rubs. in pearl
millet. Indian Journal of Entomology, 66(3):212-
214.

Singh, V.S., 1998 : Pest management in wheat. Indian
Farming. 1(48), 47-50.

Sundria, M.M., V.S. Acharya, 2012 : Eco-friendly
management of termites in wheat. National
Seminar on Emerging Pest Problems and their
Bio-rational Management. Rajasthan College of
Agriculture, MPUAT, Udaipur. 170-171.



