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ABSTRACT

The present experiment was carried out with an objective to find out the effect of surfactant on the efficacy of
insecticides, because the use of insecticides for the control of onion thrips (7hrips tabaci Lindeman) is relatively less
promising due to onion leaf pattern and texture. The minimum thrips population (6.48/plant) and thrips incidence
(19.57%) were recorded at 15 days after spray in the fipronil 5 SC at 2 ml + surfactant at 0.5 ml/l of water, followed
by lambda cyhalothrin 5 EC at 2 ml + surfactant at 0.5 ml (8.85/plant and 21.51%, respectively). While, imidacloprid
17.8 SL alone at 0.4 ml/l of water showed higher thrips population (21.78/plant) when compared to other treatments
and which was found at par with untreated control. The efficacy of insecticides was significantly increased by addition
of surfactant from 14.60 to 33.20 and 7.52 to 23.10% in minimizing the number of thrips/plant and thrips incidence
%, respectively. The minimum thrips damage severity (1.36) and maximum bulb yield (254.83 q/h) with highest cost
benefit ratio (1:6.84) was recorded in fipronil 5 SC at 2 ml + surfactant at 0.5 ml/l of water followed by lambda
cyhalothrin 5 EC at 2 ml + surfactant at 0.5 ml (1.62, 249.50 g/ha and 1:6.14, respectively). Fipronil 5 SC and lambda
cyhalothrin 5 EC without surfactant showed intermediate thrips damage severity (1.68 and 1.96, respectively), bulb
yield (241.53 and 238.52 g/ha, respectively), and cost benefit ratio (1:5.68 and 1:5.26, respectively). The insecticides
along with surfactant reduced the thrips damage severity (10.46—19.05%) and increased the bulb yield (1.97-5.51%)
in different treatments when compared with the insecticides without surfactant. Along with insecticides the use of
surfactant could be highly desirable.
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Onion thrips (Thrips tabaci Lindeman) considered to
be the most important pest of onion (Allium cepa L.) and
causes significant yield losses globally (Lewis 1997 and
Trdan et al. 2005). Onion thrips causes 30-50% reduction
in bulb yield during severe infestation (Nault and Shelton
2008, Karar et al. 2014). If onion thrips are not controlled,
damage can routinely reduce bulb yield by 23—85% (Shiberu
and Negeri 2014). The nymph and adult of onion thrips
feed leaves by piercing and rasping the leaf tissues and
causes lengthwise, silvery stippling or blotching on the
onion leaves, resulting in the loss of chlorophyll and
reduced photosynthetic efficiency (Boateng et al. 2014).
An action threshold level of onion thrips is
15 thrips/plant has been suggested (Cranshaw 2004, Karar
et al. 2014). The sprays of cypermethrin 3-4 times at 50 to
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75 ga.i./ha were found effective against onion thrips (Abate
and Ayalew 1994). Lambda cyhalothrin 5 EC had
significantly reduced the onion thrips population
(Mohamed 2006). Imidacloprid had the greatest overall
effect in reducing the thrips damage severity and increased
the bulb yield (Gachu ef al. 2012). Confidor 200 SL
(imidacloprid), Tracer 240 SC (spinosad), Thiodan 35 EC
(endosulfan) were found effective against onion thrips in
Pakistan (Ullah et al. 2010). The lowest thrips population
(8 nymphs/plant) and highest bulb yield (362 g/ha) with
highest cost benefit ratio (1:11.55) were achieved by
applying fipronil at 1.5 ml/l of water (Pandey ez al. 2013). In
spite of all these insecticides onion thrips survives between
the leaves in deep, due to this some of these were not
affected during spray and remains live results in large scale
multiplication. Besides this the leaf surface of onion is waxy
and smooth which does not allow the insecticide to adhere
properly and spread or the spray droplets rolls off on the
surface of the leaves leads to the less residual effect of
insecticides. Waxy leaf surfaces are readily wetted by
aqueous sprays containing a suitable surface acting agent
(Stevens et al. 1993). Surfactant reduces the surface tension
of spray solution and gives an ideal coverage and
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penetration between the leaves. In addition to this, surfactants
solubilize, suspend and disperse the active ingredient (a.i.)
of pesticide (Katagi 2008). Surfactants are commonly applied
along with pesticides to improve spray performance
(Ryckaert et al. 2007). The inclusion of a surfactant is
critical for improving the efficacy of insecticides that have
systemic and translaminar movement within onion plants to
control onion thrips (Nault ef al. 2013). The evaporation
time and maximum coverage area of droplets significantly
changed by adding the surfactant to the sprays (Yu et al.
2009). Therefore, the present study was carried out to find
out the role of surfactant in the efficacy of insecticides
against onion thrips.

MATERIALS AND METHODS

The on farm trials (OFTs) were conducted in two
consecutive years during rabi season 2013—-14 and
201415 at Krishi Vigyan Kendra, Chomu, Jaipur (Rajasthan)
using onion variety RO-252. The insecticides, viz.
imidacloprid 17.8 SL @ 0.4 ml/water (28.48 g a.i./ha), lambda
cyhalothrin 5 EC at 2 ml/l water (40 g a.i./ha) and fipronil 5
SC at 2 ml/l water (40 g a.i./ha) were used with and without
surfactant. The non-ionic surfactant at the rate of 0.5
ml/l of water was used for the study. The trails were laid
out in a Randomized Block Design with seven treatments
including untreated control and three replications. Here we
have used the higher dose of lambda cyhalothrin because
a lower dose of the same was found less effective against
onion thrips. Forty five days old onion seedlings were
transplanted at a spacing of 30 x 15 cm and the plot size
was 6.0 x 3.0 meter. All the recommended agronomical
practices like fertilizer application, irrigation, weeding,
hoeing, etc. except thrips management practices were
timely followed to raise a successful crop. Two sprays of
different treatments were applied at 30 and 45 days
after transplanting.

The assessment of thrips population was carried by
random destructive sampling of 5 plants/plot from the inner
rows of each plot. According to this method, the stem was
cut at the crown and the whole shoot was put in 70%
ethanol followed by filtering the contents through a 220
mesh sieve and the suspension obtained was allowed to
settle. The suspension was transformed to a Petri dish and
the number of thrips counted under a stereo zoom trinocular
microscope (4.5X). The per cent reduction in thrips
population (15 days after spray) was calculated by
Henderson and Tilton (1955) formula. The thrips damage
was assessed on the basis of symptoms, i.e. the silvery
patches characteristically caused by thrips on onion leaves.
The thrips damage incidence was determined by counting
the number of affected plants over the total number of
plants/plot. The thrips damage severity was determined by
random selection of 10 plants from the inner rows of each
plot. It was assessed by using 1-5 rating scale
(Smith et al. 1994), where 1 = no damage, 2 = up to 25%
damage, 3 =26-50% damage, 4 =51-75% damage and 5 =>
75% damage. All the data pertaining to the thrips
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population, thrips damage incidence per cent and thrips
damage severity were taken before spray, 24 hr after spray
and three, five, seven, 10 and 15 days after spray. The
optimum time for harvesting is when leaves start turning
yellow and becoming dry at the top. The bulb yield in g/ha
was determined after digging of the bulb. All the
data were subjected to analyze by using analysis of
variance (ANOVA).

RESULTS AND DISCUSSION

Effect on thrips population and thrips incidence per cent

The pooled data presented in Table 1 revealed that all
the treatments except imidacloprid alone were significantly
reduce the thrips population compared to untreated control,
whereas there is a significant reduction in the thrips
incidence percentage in all the treatments. In untreated
control both the thrips population and thrips incidence per
cent was gradually increased over time. The minimum thrips
population (6.48/plant) and thrips incidence (19.57%) were
recorded at 15 days after spray in the fipronil 5 SC at 2 ml
+ surfactant at 0.5 ml/liter of water, followed by lambda
cyhalothrin 5 EC at 2 ml + surfactant at 0.5 ml (8.85/plant
and 21.51%, respectively), and both were found on par
with each other and were equally effective. Fipronil 5 SC at
2 ml/liter of water and lambda cyhalothnin 5 EC at 2 ml/liter
of water both without surfactant also showed significantly
better control on thrips population (9.70/plant and 12.67/
plant, respectively), and thrips incidence (25.13% and
27.97%, respectively). Imidacloprid 17.8 SL at 0.4 ml along
with surfactant was found less effective when compared
with above treatments but significantly better (18.60/plant
and 62.75%) than imidacloprid 17.8 SL alone at 0.4 ml and
untreated control. In untreated control the thrips population
and incidence were 24.72/plant and 82.91%, respectively.
While, imidacloprid 17.8 SL without surfactant at 0.4 ml/
liter of water showed higher thrips population (21.78/plant)
when compared to other treatments and found on par with
untreated control. The per cent reduction in thrips
population was ranged from 17.47 to 74.03 in different
treatments at 15 days after spray, it was found maximum
(74.03%) in fipronil + surfactant and minimum (17.47) in
imidacloprid alone. It was also observed that all the
insecticides with and without surfactant was given best
control on thrips population up to seven days after spray,
while after 10 and 15 days of spray, there was a increase in
thrips population. Whereas, the thrips incidence per cent
was found minimum up to 10 days of spray. The minimum
number of thrips (0.28/plant) after 7 days of spray and
minimum thrips incidence (12.95%) after 10 days of spray
was recorded in fipronil + surfactant treated plants. The
efficacy of insecticides was significantly increased by
addition of surfactant from 14.60 to 33.20% in minimizing
the number of thrips per plant and 7.52 to 23.10% in
minimizing the thrips incidence after 15 days of spray. These
findings have close concern with the findings of earlier
workers who have reported that fipronil and imidacloprid
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reduced the thrips population (Ullah et al. 2010 Gachu et al.
2012 and Pandey et al. 2013). The efficacy of cypermethrin
(synthetic pyrethroid) against onion thrips was reported
(Abate and Ayalew 1994). Mohamed (2006) also reported
that lambda cyhalothrin 5 EC had significantly reduced the
onion thrips population. The impact of surfactants in
improving the efficacy of insecticides was reported by earlier
workers (Ryckaert et al. 2007, Katagi et al. 2008, Yu et al.
2009, Nault et al. 2013).

Effect on thrips damage severity and bulb yield

The pooled data presented in Table 2 revealed that all
the treatments significantly reduced the thrips damage
severity (1.36-3.06) and increased the bulb yield. The
minimum thrips damage severity (1.36) after 15 days of spray
and maximum bulb yield (254.83 g/ha) was recorded in
fipronil 5 SC at 2 ml + surfactant at 0.5 ml/liter of water
followed by lambda cyhalothrin 5 EC at 2 ml + surfactant at
0.5 ml (1.62 and 249.50 g/ha, respectively), both the
treatments were found on par with each other and found
promising in controlling the damage caused by thrips.
Fipronil 5 SC at 2 ml/liter of water and lambda cyhalothrin
5 EC at 2 ml/liter of water both without surfactant showed
the intermediate damage severity (1.68 and 1.96,
respectively), and bulb yield (241.53 and 238.52 g/ha,
respectively). Imidacloprid 17.8 SL at 0.4 ml with and without
surfactant showed the higher rate of thrips damage severity
and lower bulb yield when compared to other treatments
but are found significantly superior to untreated control.
The reduction in the thrips damage severity was recorded
up to 10 days after spray where the minimum thrips damage
severity (1.23) was recorded in fipronil + surfactant but the
observations of 15 days after spray showed a slight
increase in the damage severity in all the treatments. The
insecticides with surfactant reduced the thrips damage
severity (10.46—19.05%) and increased the bulb yield (1.97—
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5.51%) in different treatments when compared with the
insecticides without surfactant. The cost benefit ratio also
showed similar trend, it was highest (1:6.84) in fipronil +
surfactant followed by lambda cyhalothrin + surfactant
(1:6.14), fipronil alone (1:5.68) and lambda cyhalothrin alone
(1:5.26). The minimum cost benefit ratio was found in
imidacloprid with and without surfactant (1:1.48 and 1:0.22,
respectively). The finding shows similarity with the finding
of Pandey et al. (2013) who have reported that lowest thrips
population and highest bulb yield with highest cost benefit
ratio were achieved by applying fipronil. The other workers
also reported that fipronil and imidacloprid reduced the
thrips damage severity and increased the onion bulb yield
(Ullah et al. 2010 Gachu et al. 2012). The impact of
surfactants in improving the efficacy of insecticides has
been reported by earlier workers (Ryckaert et al. 2007, Katagi
et al. 2008, Yu et al. 2009, Nault et al. 2013).

One of principle problem in onion thrips control is the
mobile stages of thrips which are found mainly in the
narrow space between inner leaves, where spray coverage
is difficult to accomplish. Besides this the leaf surface of
onion is waxy and smooth which does not allow the
insecticide to adhere properly and spread or the spray
droplets were roll off on the surface of the leaves due to
this the residual effect of insecticide is less. Use of
surfactant with insecticides is the best way to combat the
above problem. This study showed that the efficacy of
insecticides was significantly increased by addition of
surfactant from 14.60 to 33.20 and 7.52 to 23.10% in
minimizing the number of thrips per plant and thrips
incidence per cent, respectively. Whereas, insecticides
along with surfactant reduced the thrips damage severity
(10.46-19.05%) and increased the bulb yield (1.97-5.51%)
in different treatments when compared with the insecticides
without surfactant. Surfactants could improve deposition
of sprays applied to the onion leaves and there with improve

Table 2  Effect of different insecticides with and without surfactant on thrips damage severity and bulb yield g/ha (Pooled data of

2013-14 and 2014-15)

Treatment 24 hours Thrips damage severity (Pooled mean) Bulb yield CB
before Days after spray (q/ha) ratio
spray 1 3 5 7 10 15 (Pooled mean)
Imidacloprid 17.8 SL at 3.17 3.18 3.12 3.06 2.93 2.88 3.06 213.21 1:0.22
0.4 ml/l water

Imidacloprid 17.8 SL 0.4 ml + 3.11 3.11 3.03 2.97 2.59 2.55 2.74 217.42 1:1.48
Surfactant at 0.5 ml/l water

Lambda Cyhalothrin 5 EC at 2.98 2.98 2.67 2.18 1.84 1.79 1.96 238.52 1:5.26
2 ml/l water

Lambda Cyhalothrin 5 EC at 3.05 3.07 2.66 2.05 1.57 1.48 1.62 249.50 1:6.14
2 ml + Surfactant at 0.5 ml/l
water

Fipronil 5 SC at 2 ml/l water 3.14 3.14 2.97 2.12 1.73 1.51 1.68 241.53 1:5.68

Fipronil 5 SC at 2 ml + 3.16 3.15 2.95 1.96 1.45 1.23 1.36 254.83 1:6.84
Surfactant at 0.5 ml/l water

Untreated control 2.89 2.89 2.97 3.10 3.19 3.32 3.50 211.30

CD (P=0.05) 0.21 0.20 0.18 0.22 0.24 0.25 0.29 5.47
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the efficacy of insecticides against onion thrips. Surfactants
maximized the efficacy by helping in solubilizing and
spreading the insecticides so that it suspend and disperse
evenly on the leaf surface of onion. Therefore, the use of
surfactants is a promising tactics and implicated practically
along with insecticides. However, it needs focus and require
more research work in this direction.
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