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ABSTRACT
A field experiment was conducted to evaluate insecticides against the whitefly Bemisia tabaci Genn. in
potato at the Agricultural Research Station, Kota, using variety K Bahar during 2018-19 and 2019-20.
Based on pooled data, results revealed that two sprays of diafenthiuron 50WP 350 g a. i./ ha mixed with
castor oil @ 0.05% at 10 days interval gave maximum mortality (82.0%), maximum tuber yield (24.7 t/
ha) with (ICBR 1:2.1) which was at par with two sprays of diafenthiuron 50WP 350 g a. i./ ha (without
mixed castor oil) at 10 days interval (78.0%) with tuber yield (23.8 t/ha).
Key words: Bemisia tabaci, potato, castor oil, tuber yield, diafenthiuron, imidacloprid, thiamethoxam, damage,
ICBR, field study, reduction in incidence

Potato (Solanum tuberosum L.) is a staple food
that promotes global food over half of its production
currently occurs in developing countries (Devaux et
al. 2014). It is important as a vegetable in Rajasthan
where availability of green vegetables is inadequate.
This crop is hampered by various biotic and abiotic
factors (Mishra et al., 2001). Among the various
insects, aphids (Myzus persicae Sulzer), thrips (Thrips
palmi Karny), leafhopper (Amrasca biguttula biguttula
Ishida), whitefly (Bemisia tabaci Genn.) and soil insects
like cut worm (Agrotis sp.) have a significant influence
on potato yield (Bhatnagar, 2007). Bemisia tabaci not
only causes damage directly from sap sucking and toxin
injection, and indirectly from virus transmission and
honey dew secretion (Arnemann et al., 2019). Thus, it is
among the most serious pests in cultivation of potatoes,
since it has a significant influence on yield (Bhatnagar,
2007). Bemisia tabaci produce many generations in a
year and the leaf curl viruses transmitted by it is more
common in crops (Chandel et al., 2010). Lakra (2002)
reported even up to 100% infection with apical leaf
curl disease due to B. tabaci, with primary infection
appearing within 40-45 days after planting (Garg et
al. 2001). Of the transmitted viruses, 90% belong to
the begomoviruses (Jones, 2003). Diafenthiuron is an
insecticide belonging to non-organofluorine benzyl
urea compound which act on sucking insects and mites
(Streibert et al., 1988). The present study evaluates the
field efficacy of this for the management of B. tabaci
in potato.

MATERIALS AND METHODS

The field experiments were conducted at the
Agricultural Research Station, Kota, in rabi 2018-19
and 2019-20. Randomized block design (RBD) was
followed with seven treatments and four replications,
with plot size of 3.0x 3.6 m. The planting was done
using 60 cm row to row and 20 cm plant to plant
distance. All the recommended package of practices
was followed except plant protection measures. Seed
treatment with imidacloprid (200 SL) @ 0.04%
followed by imidacloprid 17.8SL @ 60 gm a.i./ ha +
second spray with thiamethoxam 25WG @100g a.i./
ha at vegetative phage, diafenthiuron 50WP 350 g a.i./
ha, second spray of diafenthiuron after 10 days, castor
oil @0.05%, diafenthiuron 50WP 350 g a.i./ ha mixed
with castor oil @0.05% at 85% emergence after 10
days, respectively. Two sprays of these were given at
10 days interval. The first spray was given immediately
after the appearance of B. tabaci. The emergence %
was calculated as the number of potatoes germinated
unit of the total number of potatoes sown. The data on
number of shoot and plant height was recorded before
the dehulmning the potato foliage. Finally yield data
was taken after harvest. Sprays were imposed using
high volume knapsack sprayer (500 l/ ha) at 10 days
interval. Observations were recorded one day before
spraying in each plot which formed the pretreatment
count and count after 2nd, 4th and 6th day of the spray on
5 tagged plants (3 leaves lower, middle and upper) as
per method described by Butter and Vir, (1990) formed
the post treatment counts.
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RESULTS AND DISCUSSION

The results reveal that the pretreatment counts of B.
tabaci population varied between 14.6 to 17.1 with the
least (14.6) being with seed treatment of imidacloprid
(200 SL) @ 0.04%; after first spray maximum mortality
90.53% with foliar spray of diafenthiuron 50WP 350
g a.i./ ha mixed with castor oil @0.05% and it was on
par with the one without castor oil (Table 1). However,
foliar sprays of imidacloprid 17.8 SL @ 60 gm a.i./
ha-1 + second spray with thiamethoxam 25WG @100g
a.i./ha-1 imidacloprid @ 60 gm a.i./ha-1 (72.93) were
effective at 85% emergence. Same trend was noticed
in the second season also, and with second spray. After
second spray, maximum mortality 88.75% was in
diafenthiuron 50WP 350 g a.i./ ha mixed with castor oil
@0.05% and it was on par with of diafenthiuron 50WP
350 g a.i./ ha (86.40%) and imidacloprid @ 60 gm a.i./
ha (76.45%). Pooled data revealed that diafenthiuron
50WP 350 g a.i./ ha mixed with castor oil @0.05%
and without castor oil showed maximum efficacy
(82.0 and 78.0%, respectively). This was followed by

foliar sprays of imidacloprid 17.8 SL @ 60 gm a.i./
ha + second spray with thiamethoxam 25WG @100g
a.i./ ha imidacloprid @ 60 gm a.i./ ha (64.4%) at 85%
emergence after second spray. Two season pooled data
revealed that maximum tuber yield was obtained with
two foliar sprays of diafenthiuron 50WP 350 g a.i./ha at
85% emergence mixed with castor oil @ 0.05% (24.7
t/ ha) and it was at par with without mixer of castor oil
by diafenthiuron 50WP 350 g a.i./ha at 85% emergence
(23.8 t/ ha) (Table 1).
Maximum benefit-cost ratio i.e. 1: 2.1 was observed
with two foliar sprays of diafenthiuron 50WP 350 g a.i./
ha at 85% emergence mixed with castor oil @ 0.05%
followed by two sprays of diafenthiuron 50WP 350 g
a.i./ ha at 85% emergence (1:2.04) (Table 1). similar
results were obtained by Hugar et al. (2020) with more
cost benefit in diafenthiuron 30% + pyriproxyfen 8%
SE at 1000 ml/ ha (1:2.03). Praveen et al. (2019) found
that diafenthiuron 50%WP @ 1 g/ l and triazophos 40
% EC @ 2 ml/ l were found effective against whitefly
in sunflower.

Table 1. Efficacy of insecticides against B. tabaci in potato (2018-19, 2019-20)
Treatments

T1: Control (no pesticide)
T2: Seed treatment with
imidacloprid (200 SL) @ 0.04%
followed by foliar sprays of
imidacloprid @60 gm a.i./ha at
85% emergence+ second spray with
thiamethoxam 25WG @100g a.i./ha
T3: Foliar spray of diafenthiuron
50WP 350 g a.i. at 85% emergence
T4: Foliar spray of diafenthiuron
50WP 350 g a.i. at 85% emergence
followed by second spray of
diafenthiuron after 10 days
T5: Foliar spray of castor oil
@0.05% at 85% emergence
T6: Foliar spray of diafenthiuron
50WP 350 g a.i. at 85% emergence
mixed with castor oil @0.05%
T7: Foliar spray of diafenthiuron
50WP 350 g a.i. at 85% emergence
mixed with castor oil @0.05% by
second spray with diafenthiuron
after 10 days
S. Em.±
CD (p=0.05)

Nos
before
spray

17.1
14.6

% Mortality after
Ist spray

% Mortality after
IInd spray

2018-19

2019-20

2018-19

2019-20

0.00
72.93

0.00
57.69

0.00
76.45

0.00
52.41

Pooled
Ist
spray
0.0
65.3

IInd
spray
0.0
64.4

Total
yield
(t/ ha)
Pooled
17.8
21.5

ICBR

--

1:1.65
16.3

84.98

57.46

44.23

20.08

71.2

32.2

21.3

1:1.87

16.9

85.85

57.93

86.40

69.51

71.9

78.0

23.8

1:1.88

15.9

9.20

13.09

1.78

0.00

11.1

0.9

17.9

1:2.04

16.8

90.08

58.31

50.65

23.76

74.2

37.2

21.6

1:1.65

16.6

90.53

58.58

88.75

75.33

74.6

82.0

24.7

1:1.89

0.45
1.31

3.27
9.77

1.03
3.10

6.80
20.35

2.57
7.68

2.47
5.18

5.74
12.04

0.88
1.85

1:2.10
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Meenu and Dahiya (2017) observed that
diafenthiuron 50 WP @ 500 g/ ha showed better
performance against B. tabaci. Bharpoda et al. (2014)
found that diafenthiuron 50 WP (at 0.05%) was the most
effective compared to imidacloprid 17.8 SL (at 0.008%)
against B. tabaci. Rajasekhar et al. (2018) observed that
diafenthiuron 50% WP @ 1.25 g/ l was found effective
in cotton. Thus, two foliar sprays of diafenthiuron
50WP 350 g a.i./ ha at 85% emergence mixed with
castor oil @0.05% was superior as compared to without
adding castor oil as shown by Boulehya et al. (1997).
Maximum tuber yield was obtained with these due to
nature of chemical. Diafenthiuron (1-tert-butyl-3-(2,6di-isopropyl thiourea)) is the non-organofluorine benzyl
urea compound having novel insecticide/ acaricide
activity (Streibert et al. 1988) by inhibiting or enhancing
biochemical sites such as respiration (Ishaaya et al.
2001).
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