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ABSTRACT

Thirteen insecticides- Stake 40WV (triazophos), Polo 500SC (diafenthiuron), Actara 25WG (thiamethox-
am), Chlorfenapyr 36SC (chlorfenapyr), Maximal 60WG (nitenpyram + pymetrozine), Crown 20SL,
Lescenta 80WG (fipronil + imidacloprid), Fyfanon 57EC (malathion), Talstar 10EC (bifenthrin)
Momentum 50WG (nitenpyram + chlorfenapyr), Jozer 202SL (imidacloprid + acetamaprid), Tresta 20SC
(clothianidin) and Closer 240SC (sulfoxaflor)- were evaluated for efficacy in a controlled mango nursery
experiment against an active infestation of Scirtothrips dorsalis at the Mango Research Institute, Multan
during 2018 and 2019. The data was recorded before the treatments were applied, then 24, 72, 168 h after
treatment. Treatments with percent mortality greater than 70 % were considered to be effective controls.
Percent mortality was 74.14 % for chlorfenapyr, 70.58 % for Momentum, and 70.51 % for Crown at post-
treatment on an cumulative average of 24, 72 and 168 h of both the study years. Medium percent mor-
tality was; 69.52 % for Jazor; 59.59 % for Maximal; 57.38 % for Actara; and 45.11 for Lescenta. All other
treatments had percent mortality estimates of less than 30 %. It is concluded that chlorfenapyr,
Momentum and Crown are suggested to be used on mango nursery against S. dorsalis for better manage-
ment since among the treatments in the trial efficacious control was found at 24, 72 and 168 h post-
treatment.
© 2022 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

* Corresponding authors.

1. Introduction

Mangifera indica L. is a fruit crop of tropical and subtropical
areas of the world an allopolyploid species from family Anacar-

E-mail address: abashir@gudgk.edu.pk (M.A. Bashir). diaceae (Yamanaka et al., 2019). Mango fruit is known as “King
Peer review under responsibility of King Saud University. of fruits” globally (Usman et al., 2003). It is recorded that more

than 75 % of this fruit is produced in Pakistan, China, India, Mexico,
Thailand and Indonesia (Mitra, 2016), but our country Pakistan
ranked 5th (Baloch and Bibi, 2012) among mango producing coun-

ELSEVIER Production and hosting by Elsevier tries. Mango fruit is native to South East Asia and have many vari-

https://doi.org/10.1016/j.jksus.2022.102233

1018-3647/© 2022 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.jksus.2022.102233&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jksus.2022.102233
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:abashir@gudgk.edu.pk
https://doi.org/10.1016/j.jksus.2022.102233
http://www.sciencedirect.com/science/journal/10183647
http://www.sciencedirect.com

H. Karar, M.U. Javed, M. Yaseen et al.

eties with beautiful color, sweet aroma and delightful taste. Mango
is also known for its balanced nutritive value as it contains 10-20 %
sugar as well as good source of fiber and vitamins (Amin and Hanif,
2002). It is also suggested that by the consumption of every 100 g
of mango fruit a man got more than 80 calories of energy (Rathore
et al., 2007). Insect pests infesting to mango fruits were reported to
be more than 300 species (Pefia et al., 1998). Among these thrips is
found to be an emerging threat to mango nursery which caused
severe losses on leaves and young fruits. To overcome these losses
the growers apply an insecticide which causes serious threats to
atmosphere and have consequences like insecticide resistance
and outbreak of secondary pests (Desneux et al., 2007). It is esti-
mated that approximately 6000 species of thrips are documented
which infesting many fruit crops as well as vegetables
(Mirabbalou, 2013; Grimaldi et al., 2004) worldwide. Due to wide
host range this pest mango is one of the consistent hosts of thrips
(Aliakbarpour and Salmah, 2011) but Scirtothrips dorsalis Hood is
key pest to many fruits as reported by Hood in 1919 (Patel et al.,
1997). It is not only dangerous for leaves and fruits but also
reported that this species is also responsible for the transmission
of certain viruses in plants (Jones, 2005). Thrips causing substantial
losses to the leaves by rubbing their mouthparts and produces
whitish or silvery speaks on leaves as well as fruit causing eco-
nomic damage. Primarily reduce the overall production by sucking
the cell sap of the leaves and attacks the underside areas along the
veins of the young leaves (Akram et al., 2002; Akram et al., 2003).
Both larvae and adult preferred to attack on young leaves and inflo-
rescence of the mango plant (Venette and Davis, 2004). So for the
better production of mango nursery and to avoid such kind of eco-
nomic damage to young fruit, it is obligatory to maintain its popu-
lation under economic threshold level.

The prime objective of current research, reported herein to eval-
uate the comparative efficacies of selected chemicals against
mango thrips, S. dorsalis on mango nursery for making superior
management strategies and successful nursery production.

2. Materials and methods

A research trail was conducted at Mango Research Institute,
Multan-Punjab Pakistan (30°09 N Latitude and 71°26 E Longitude
with an elevation of 126 m above sea level) on tukhmi young nurs-
ery plants that were used for grafting of different mango varieties
in the month of July 2018 and 2019. There were three replication
under Randomized Complete Block Design (RCBD) with 13 insecti-
cides viz., Stake 40WV (triazophos) @150 ml, Polo 500SC (diafen-
thiuron) (Syngenta Pakistan Limited) @50 ml, Actara 25WG
(thiamethoxam) (Syngenta Pakistan Limited) @ 12 g, Chlorfenapyr
36SC (chlorfenapyr) (Jaffar Agro Services (Pvt.) Itd.) @100 ml, Max-
imal 60WG (nitenpyram + pymetrozine) @ 50 g, Crown 20SL (Pak
China Chemicals (Pvt.) Itd.) @ 100 ml, Lescenta 80WG (fipronil + i
midacloprid) (Bayer Crop Sciences) @ 30 g, Fyfanon 57EC
(malathion) (Jaffar Agro Services (Pvt.) Itd) @ 100 ml, Talstar
10EC (bifenthrin) (FMC United Pvt. Itd.) @ 50 ml, Momentum
50WG (nitenpyram + chlorfenapyr) (Evyol Group) @ 150 g, Jozer
202SL (imidacloprid + acetamaprid) (Agrow Limited) @ 240 ml,
Tresta 20SC (clothianidin) (FMC United Pvt. Itd.) @ 50 ml and Clo-
ser 240SC (sulfoxaflor) (Dow AgroSciences) @ 50 ml per 100 L of
water. The nursery was regularly observed to measure the thrips
abundance. When the thrips population reached at ETL the nursery
was subjected to pesticides applications. Thrips population was
recorded from thirty leaves selected at random from each treat-
ment of hundred plants. The data was recorded before spray and
then after 24 h, 72 h and 168 h post treatment. To determine quan-
tity of water for each treatment, calibration was done by spraying
water on untreated treatment. Spraying was done manually oper-
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ated knapsack sprayer (Jecto ®). All the insecticides were sprayed
early in the morning for better results. Before application of insec-
ticides the spray machine was thoroughly washed and cleaned to
avoid intermixing of insecticides. Percent mortality was calculated
as mention below by using the formula:

%M = 100 x (Nps — Nas) + Npg

where %M = Percent Mortality; Nys = Insect abundance before spray
and N, = insect abundance after spray.

2.1. Statistical analysis

The data was subjected to analysis of variance (ANOVA) using
Statistix version 9 (www.statistix.com/free trial.html) (Lawes Agri-
cultural Trust Rothamsted Experimental Station, Rothamsted, UK).
The means were separated by Tukey HSD.

3. Results
3.1. Percent mortality of S. dorsalis Hood during 2018

3.1.1. Percent mortality 24 h after spraying

The data on the effectiveness of insecticides for the control of S.
dorsalis Hood after 24 h of the spray revealed a significant differ-
ences (p < 0.05, SE for comparison 3.06, DF 24, Critical Q value
5.17 and CV 13.209) between treatments. The maximum mortality
was observed in those treatments where Chlorfenapyr, momentum
and crown were applied with percent mortalities of 76.72 %,
72.65 % and 72.27 % recorded. Stake, Polo, Talstar and Closer
proved very less effective with very low mortalities of 18.49 %,
29.75 %, 15.70 % and 29.49 % were recorded. Maximal, Lescenta,
Jozer, Actara and Tresta showed relatively mortality less than
70 %. Very low mortality was observed with treatment of Fyfanon
with mortality of 11.97 % (Fig. 1).

3.1.2. Percent mortality 72 h after spray

The data on the effectiveness of insecticides for the control of S.
dorsalis Hood after 72 h of spray revealed significant differences
(p < 0.05, SE for comparison 3.35, DF 24, Critical Q value 5.17
and CV 12.29) between treatments. The maximum mortalities
were observed in treatments where Crown, Chlorfenapyr, Momen-
tum, Jozer and Actara applied with mortalities of 79.93 %, 77.91 %,
74.83 %, 73.85 % and 71.74 % respectively. Stake, Maximal, Les-
centa, Tresta and Closer showed mortalities of 26.14 %, 68.28 %,
49.79 %, 29.49 % and 24.38 % respectively. Very less mortality
was recorded where Talstar and polo were applied with mortalities
of 14.74 % and 18.62 % respectively.

3.1.3. Percent mortality 168 h after spray

The data on the effectiveness of the insecticides for the control
of S. drsalis Hood after 168 h of spray revealed significant difference
(p < 0.05, SE for comparison 3.12, DF 24, Critical Q value 5.17 and
CV 11.44) between treatments. The maximum mortalities were
observed in treatments where Jozer, Momentum and crown was
applied with mortalities of 77.51 %, 76.32 % and 75.1 % recorded.
Chlorfenapyr, Maximal and Actara showed mortality up to
68.31 %, 66.37 % and 64.89 % respectively. Very low mortality
was observed as 10.38 % recorded.

3.2. Percent mortality of S. dorsalis Hood during 2019

3.2.1. Percent mortality 24 h after spraying

The data on the effectiveness of insecticides for the control of S.
dorsalis Hood after 24 h of the spray revealed a significant differ-
ences (p < 0.05, SE for comparison varies, DF 24, Critical Q value
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Fig. 1. Showing the average percent mortality of S. dorsalis Hood.

497 and CV varies) between the treatments. The maximum mor-
tality of 77.02 % was recorded where Chlorfenapyr sprayed fol-
lowed by 65.73 %, 64.95 % and 64.81 % recorded where Crown,
Momentum and Jozer applied respectively. Maximal and Lescenta
showed mortalities up to 59.95 % and 49.03 % respectively. Stake,
Polo, and Fyfanon showed very mortalities as 15.94 %, 20.01 %
and10.88 % recorded respectively (Table 1).

3.2.2. Percent mortality 72 h after spraying

The data on the effectiveness of the insecticides for the control
of S. dorsalis Hood after 72 h of the spray revealed that a significant
differences are present among treatments(p < 0.05, SE for compar-
ison varies, DF 24, Critical Q value 4.94 and CV varies). Maximum
mortalities were recorded to those treatments where Chlorfenapyr
and Jozer applied as 73.41 % and 71.17 % respectively. Momentum,
Crown and Actara showed mortalities up to 68.50 %, 65.85 % and
53.03 % respectively. Very low mortalities were recorded where
Polo, Closer and Fyfanon were applied as 16.30 %, 19.23 % and
17.32 % respectively (Table 2).

Table 1

Information of insecticides with different mode of action used against Scirtothrips dorsalis.

3.2.3. Percent mortality 168 h after spraying

The data on the effectiveness of the insecticides for the controle
of the S. dorsalis Hood after 168 h of the spray showed a significant
difference among the treatments is present(p < 0.05,SE for the
comparison varies, DF 24, Critical Q value 4.94 and CV varies).
Maximum mortalities were recorded where Chlorfenapyr, Crown,
Momentum and Jozer were applied as Percent mortalities were
recorded as 71.49 %, 64.18 %, 66.24 % and 66.11 % respectively.
Maximal and Actara showed mortalities up to 47.86 % and
43.81 % respectively. Polo showed very power result as only
8.07 % mortality was recorded (Table 3).

3.2.4. Cumulative average percent mortality of Scirtothrips dorsalis
The data on the effectiveness of various insecticides for the con-
trol of S. dorsalis on cumulative basis 24 h after spray revealed a
highly significant differences (F = 187.50; df = 12, 38; P < 0.01)
(Table 4) between treatments. The maximum mortality of the pest
was observed in those treatments where Chlorfenapyr was sprayed
statistically similar to Crown and Momentum having 69.00 and

Insecticides Formulation Group WHO hazard IRAC  Dose (ml/ Mode of Action
Trade Name Common Name classification group per 100 L
water)
Stake 40 WV triazophos 40 WV Organophosphate Class Ib 1B 150 g AChE Inhibitors
Polo 500SC diafenthiuron 500 SC Thiourea Class I 12A  50ml Inhibitors of
mitochondrial
ATPsynthase
Actara 25WG  thiamethoxam 25 WG Neonicotinoids Class IV 4A 12 ¢g nAchR agonists
Chlorfenapyr  chlorfenapyr 36 SC Pyrolle Class III 13 100 g Uncouplers of oxidative
36SC Phosphorylation
Maximal nitenpyram + pymetrozine 60 WG Neonicotinoids + Pyridine Class IV/III 4A/ 50¢g nAchR agonists/Feeding
60WG azomethine derivatives 9B inhibitors
Crown 20SL imidacloprid 20 SL Neonicotinoids Class II 4A 100 ml nAchR agonists
Lescenta80 fipronil + imidacloprid 80 WG Phenylepyrazoles + Neonicotinoids  Class II/II 2B/ 30g GABA/ nAchR agonists
WG 4A
Fyfanon 57 malathion 57 EC Organophosphate Class IV 1B 100 ml AChE Inhibitors
EC
Talstar 10EC  bifenthrin 10 EC Pyrethroids Class II 3A 50 ml Sodium Channel
modulator
Momentum nitenpyram + chlorfenapyr 50 WG Neonicotinoids + Pyrolle Class II 4A/ 150 g nAchR agonists/
50WG 13 Uncouplers of oxidative
Phosphorylation
Jozer 202SL imidacloprid + acetamaprid 202 SL Neonicotinoids Class II/IV 4A 240 ml nAchR agonists
Tresta 20 SC  clothianidin 20 SC Neonicotinoids Class II 4A 50 ml nAchR agonists
Closer 240SC  sulfoxaflor 240 SC Neonicotinoids Class III 4C 50 ml nAchR agonists
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Table 2

Mean Comparison of Percent mortality of mango thrips S. dorsalis Hood after spray during 2018.
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S. Insecticides Dose/100 L of Abundance of thrips before Percent mortality of thrips after
No Trade Name Common Name water spray 24 h 72 h 168 h
Mean * SE Mean + SE Mean * SE
1 Stake 40 WV triazophos 150 ml 27.33 18.49 £ 092 ef 26.14+0.73 20.58 + 0.68
cd def
2 Polo 500SC diafenthiuron 50 ml 40.65 29.75 +0.82de  18.62 £ 0.74cd  10.38 + 0.32f
3 Actara 25WG thiamethoxam 12¢g 74.83 60.44 + 1.43bc 7174 £1.10a  64.89 + 1.33b
4 Chlorfenapyr chlorfenapyr 100 ml 36.61 76.72 + 1.43a 7791 £0.75a  68.31 £ 1.01ab
36SC
5 Maximal 60WG nitenpyram + pymetrozine 50 g 16.87 69.85+1.32ab 6828 £+0.85a  66.37 + 1.26ab
6 Crown 20SL imidacloprid 100 ml 50.22 7227 +2.65ab 7993 £3.02a  75.1 + 1.41ab
7 Lescenta80 WG fipronil + imidacloprid 30¢g 28.11 55.60 + 1.71c 49.79 +0.89b  42.77 £ 2.12c
8 Fyfanon 57 EC malathion 100 ml 66.33 11.97 + 0.60f 19.76 £ 1.03cd  28.14 + 0.98d
9 Talstar 10EC bifenthrin 50 ml 24.14 15.70 + 1.29f 14.74 + 0.47d  15.9 * 0.50ef
10 Momentum nitenpyram + chlorfenapyr 150 g 10.83 72.65 +0.68ab  74.83 £0.29a  76.32 + 1.12ab
50WG
11 Jozer 202SL imidacloprid + acetamaprid 240 ml 6.93 63.65 + 0.82abc  73.85 +£0.80a  77.51 £ 1.56a
12 Tresta 20 SC clothiandin 50 ml 99.00 35.35 + 1.36d 2949 +2.02c  22.2 + 0.93ef
13 Closer 240SC sulfoxaflor 50 ml 80.84 29.49 £ 0.91de  24.38 + 1.45cd  24.04 £ 2.03de
Tukey HSD Value @ 5 % 13.21 12.29 11.45
F-Value 89.51 124.51 140.19
Means sharing similar letters are not significantly different by Tukey Test at P < 0.05 HSD = Honestly Significant Difference.
Table 3
Mean Comparison of Percent mortality of mango thrips S. dorsalis Hood after spray during 2019.
S. Insecticides Dose/100 L of Abundance of thrips before Percent mortality of thrips after
No Trade Name Common Name water spray 24 h 72 h 168 h
Mean + SE Mean * SE Mean + SE
1 Stake 40 WV triazophos 150 ml 36.54 15.94 + 0.43f 24.09 + 0.58de  13.00 + 0.15ef
2 Polo 500SC diafenthiuron 50 ml 33.23 20.01 +0.22ef 16.30 £0.53e  8.07 + 0.08f
3 Actara 25WG thiamethoxam 12 ¢g 41.29 50.34 + 1.48c 53.03 £ 0.88bc  43.81 + 0.30bc
4 Chlorfenapyr chlorfenapyr 100 ml 46.58 77.02 £ 0.95a 73.41 £ 0.70a 71.49 £ 0.74a
36SC
5 Maximal 60WG nitenpyram + pymetrozine 50 g 25.21 59.95 +0.70b  45.22 + 0.98cd 47.86  1.05¢
6 Crown 20SL imidacloprid 100 ml 42.39 65.73 + 1.12ab  65.85+2.04b  64.18 £ 1.25b
7 Lescenta80 WG fipronil + imidacloprid 30g 35.48 49.03 £ 0.78c  41.83 £0.33cd 31.66 * 0.77cd
8 Fyfanon 57 EC malathion 100 ml 49.77 10.88 + 0.22f 17.32 £ 0.64e  23.17 + 0.54de
9 Talstar 10EC bifenthrin 50 ml 37.30 19.49 £ 0.97ef  19.00 £ 0.54e 18.02 + 0.40def
10 Momentum nitenpyram + chlorfenapyr 150 g 22.89 64.95 + 1.70ab 68.50 + 1.68b  66.24 * 1.12ab
50WG
11 Jozer 202SL imidacloprid + acetamaprid 240 ml 19.29 64.81 £ 1.17ab 71.17 £ 1.34ab  66.11 = 1.05ab
12 Tresta 20 SC clothiandin 50 ml 46.58 36.93 +0.27d  24.27 + 1.47de 17.17 £ 0.67ef
13 Closer 240SC sulfoxaflor 50 ml 53.29 25.96 + 0.81e 19.23 + 0.98e 18.07 + 0.91def
Tukey HSD Value @ 5 % 9.51 10.76 7.24
F-Value 152.47 119.50 277.77

Means sharing similar letters are not significantly different by Tukey Test at P < 0.05 HSD = Honestly Significant Difference.

68.80 % mortality of the pest followed by Maximal and Jazor.
Actara and Lescenta caused 55.39 and 52.32 % mortality of the pest.
The least morality of the pest at 36.14, 27.73, 24.88, 17.60, 17.21
and 11.43 % were observed in the Tresta, Closer, Polo, Talstar, Stake
and Fyfanon treatments.

Significant differences (F=152.91; df = 12,38; P<0.01) (Table 4)
was recorded between treatments after 72 h post treatment. The
maximum mortality of the pest was observed in those treatments
where Cholfenpyr and Crown were sprayed having 75.66 % and
72.89 % mortality of the pest statistically similar to Jazor and
Momentum having 72.51 and 71.67 % mortality of the pest fol-
lowed by Actara at 62.38 % mortality and is statistically similar
to Lescenta had 45.81 % mortality. The lowest morality of the pest
at 26.88, 25.12, 21.81, 18.55, 17.46 and 16.88 % were observed in
the Tresta, Stake, Closer, Fyfanon, polo and Talstar treatments.

Significant differences were found between treatments at 168 h
post-treatment (F = 30.5.30; df = 12,38) (Table 4). The maximum
mortality of S. dorsalis was observed in those treatments where

Jazor, Momentum, Chlofenpyr and Crown were sprayed having
71.81, 71.28, 69.90 and 69.64 percent mortality of the pest fol-
lowed by Maximal and Actara having 57.12 and 54.35 percent
mortality of the pest. The least mortality of the pest was recorded
in Lescenta, Fyfanon, Closer, Tresta, Talstar,Stake and Polo having
37.22,25.65, 21.06, 19.69, 19.96, 16.79 and 9.23 percent mortality.

4. Discussions

Thrips cause substantial loss as they feed on the leaves and
inflorescence, which significantly harmful to the plant health at
early stages (Pena et al., 2002). The cosmetic loss is definitely
reduced its marketability both in nursery as well as in fruits
(Nault et al., 2003). However insecticides proved the most suited
management practice in nursery (Morse and Hoddle, 2006). So
the use of suited insecticides will overcome the populations of this
species. The most common use for controlling this pest is chemical
control (Lewis, 1997). However different eradication campaign was
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Table 4

Overall average Percent mortality of mango thrips S. dorsalis Hood after spray during 2018-2019.
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S. Insecticides Dose/ 100 L of Abundance of thrips before Percent mortality of thrips after
No Trade Name Common Name water spray 24 h 72 h 168 h
Mean + SE Mean + SE Mean * SE
1 Stake 40 WV triazophos 150 ml 31.94 1721 £+ 043 fg 2512 £0.58e  16.79 £ 0.15e
2 Polo 500SC diafenthiuron 50 ml 36.94 24.88 + 0.22ef 17.46 £0.53e  9.22 + 0.08f
3 Actara 25WG thiamethoxam 12¢g 58.06 55.39 + 1.48c 62.38 + 0.88bc  54.35 + 0.30b
4 Chlorfenapyr chlorfenapyr 100 ml 41.59 76.87 £ 0.95a 75.66 £ 0.70a  69.90 + 0.74a
36SC
5 Maximal 60WG nitenpyram + pymetrozine 50 g 21.04 64.90 + 0.70b 56.75 + 0.98c 57.12 £ 1.05b
6 Crown 20SL imidacloprid 100 ml 46.30 69.00 + 1.12ab  72.89 +2.04a  69.64 + 1.25a
7 Lescenta80 WG fipronil + imidacloprid 30g 31.80 52.31 £ 0.78c 4581 £0.33d  37.22 £0.77c
8 Fyfanon 57 EC malathion 100 ml 58.05 1143 £0.22g  18.54 £ 0.64e  25.65 * 0.54d
9 Talstar 10EC bifenthrin 50 ml 30.72 17.60 £ 0.97fg  16.87 £ 0.54e  16.96 + 0.40e
10 Momentum nitenpyram + chlorfenapyr 150 g 16.86 68.80 + 1.70ab  71.67 + 1.68ab  71.28 + 1.12a
50WG
11 Jozer 202SL imidacloprid + acetamaprid 240 ml 13.11 64.23 £ 1.17b 72.51 £+ 1.34ab 71.81 £ 1.05a
12 Tresta 20 SC clothiandin 50 ml 72.79 36.14 + 0.27d 26.88 + 1.47e 19.69 + 0.67de
13 Closer 240SC sulfoxaflor 50 ml 67.07 27.72 £ 0.81de  21.80 + 0.98e 21.05 + 0.91de
Tukey HSD Value @ 5 % 8.81 10.21 7.27
F-Value 187.50 152.91 305.30

*Means sharing similar letters are not significantly different by Tukey Test at P < 0.05 HSD = Honestly Significant Difference.

studied earlier (MacLeod et al., 2004). In our experiment thirteen
different insecticides were tested against S. dorsalis Hood under
field conditions during 2018 and 2019. Among all chemicals few
were proved very effective against this pest. Among these during
the year 2018, Crown (Imidacloprid), Momentum (nitenpyrm + c
hlorfenapyr), chlorfenapyr and Jozer (imidacloprid + acetamaprid)
showed maximum average percent mortality as 75.77 %, 74.60 %,
7431 % and 71.67 % respectively. During 2019, Chlorfenapyr
showed maximum average percent mortality up to 73.97 %. Chlor-
fenapyr was proved effective in reducing adult populations and
Imidacloprid controlling larvae of thrips (Seal et al., 2006). Simi-
larly Imidacloprid proved effective against adult of thrips popula-
tion reducing 68.7 % population and 80.7 % larval population
(Aliakbarpour et al., 2011). Among Neonicotinoids, Imidacloprid
has very less toxic to humans (Tomizawa and Casida, 2005) and
have highly effective against S. dorsalis Hood on different crops
(Shibao et al., 2006).

5. Conclusion

It was concluded from this study that Chlorfenapyr is very
effective in controlling S. dorsalis Hood on mango nursery plants
followed by Crown and Jozer. If the nursery is infested with S. dor-
salis Hood and is to be managed for further propagation and plan-
tations, these insecticides can be recommended to control the pest
populations for up to 168 h after application. While spraying at
inflorescence against S. dorsalis Hood, application of insecticides
should be done at evening time to avoid exposure of pollinators
at morning hours.
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