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Table 1.

Effectiveness (mean + SE) of different concentrations of methyl salicylate (MeSA) for attracting Orius

strigicollis in 2015”.
Mean number of O. strigicollis (+ SE)

Treatment Full year Spring Summer Autumn Winter
99% MeSA 11.2(0.5) b 42(0.2)a 6.2(04)c 0.4 (0.1)b 0.4 (0.1) be
10% MeSA 12.8(0.5)b 34(03)b 84(04)b 0.6 (0.1) ab 0.4 (0.1)c
1% MeSA 7.4(0.7)c 1.1(0.2)d 5.6 (0.5) cd 03(0.1)b 0.4 (0.1)c
0.1% MeSA 17.1(04)a 5.0(04)a 11.0(0.3) a 0.4 (0.1) ab 0.7(0.1)a
0.01% MeSA 7.5(0.5) ¢ 1.8(0.2) ¢ 44(0.2)d 0.7 (0.1)a 0.6 (0.1) ab
Ethanol 44(03)d 1.0(0.2)d 2.6(03)e 0.4 (0.1) ab 0.4 (0.1)c
Blank 54(04)d 1.2(0.1)d 34(03)e 0.5(0.1) ab 0.3(0.1)c

“ Experiment conducted in farmland at the Taiwan Agricultural Research Institute. For each column, means followed by the same
letter are not significantly different at P < 0.05 (Fisher’s protected least significant difference test). Spring: February—April; Sum-
mer: May—July; Autumn: August—October; Winter: November—January.
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2. 2016 FA[ELREE KGR HESE R 5/ NBACKHES (Orius strigicollis) 555 [R5 ©

Table 2. Effectiveness (mean + SE) of different concentrations of methyl salicylate (MeSA) for attracting Orius
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strigicollis in 2016”.
Mean number of O. strigicollis (+ SE)

Treatment Full year Spring Summer Autumn Winter
99% MeSA 14.4(0.7) c 4.6(0.3)b 8.6 (0.5)c 0.4 (0.1) ab 0.8 (0.2) be
10% MeSA 18.0(0.5)b 48(0.3)b 11.8 (0.5) b 0.7(0.2)a 0.7(0.2) ¢
1% MeSA 9.8(0.9)d 1.1(0.2)d 7.7 (0.8) cd 03(0.1)b 0.7(0.2) ¢
0.1% MeSA 23.4(0.5)a 63(04)a 154 (0.5)a 0.4 (0.1) ab 1.3(0.2)a
0.01% MeSA 9.9 (0.6)d 1.8(0.2)c 6.2(0.3)d 0.7(0.1)a 1.3(0.2) ab
Ethanol 58(0.5)¢ 1.0 (0.2)d 3.6(04)¢e 0.4 (0.1) ab 0.7(0.2) ¢
Blank 6.3(04)¢ 1.3(0.2) cd 3.6(04)e 0.6 (0.1) ab 0.8 (0.2) be

“ Experiment conducted in farmland at the Taiwan Agricultural Research Institute. For each column, means followed by the same
letter are not significantly different at P < 0.05 (Fisher’s protected least significant difference test). Spring: February—April; Sum-
mer: May—July; Autumn: August—October; Winter: November—January.

3. 2015 A EREAKAGEE B P EERR § #6552 (Campylomma chinensis) 5575 [5UF: -

Table 3. Effectiveness (mean + SE) of different concentrations of methyl salicylate (MeSA) for attracting Campy-
lomma chinensis in 2015".

Mean number of C. chinensis (+ SE)

Treatment Full year Spring Summer Autumn Winter

99% MeSA 13.5(0.6) b 1.5 (0.1) ab 9.0(0.5)b 24(03)b 0.6 (0.1)b
10% MeSA 12.6 (0.4)b 1.2(02)b 8.0 (0.3) be 2.6(0.2)b 0.8(0.1)b
1% MeSA 8.1(04)d 0.4(0.1)d 5.5(0.4)d 1.6(0.2)c 0.6(0.1)b
0.1% MeSA 22.4(0.7)a 1.6(0.2)a 143 (0.7)a 45(02)a 2.0(0.2)a
0.01% MeSA 11.2(0.5) ¢ 0.8(0.2)¢c 7.4(0.3)c 24(02)b 0.5(0.1)b
Ethanol 55(03)e 0.1(0.1)d 3.7(02)¢ 1.0(0.1)d 0.7(0.2) b
Blank 6.2(04)e 0.1(0.1)d 46(04)e 0.9(0.2)d 0.7(0.1)b

“ Experiment conducted in farmland at the Taiwan Agricultural Research Institute. For each column, means followed by the same
letter are not significantly different at P < 0.05 (Fisher’s protected least significant difference test). Spring: February—April; Sum-
mer: May—July; Autumn: August—October; Winter: November—January.

4. 2016 FFAR[EEEE KGNS Eg¥ M EESTRE § R (Campylomma chinensis) 5755 555
Table 4. Effectiveness (mean + SE) of different concentrations of methyl salicylate (MeSA) for attracting Campy-

lomma chinensis in 2016”

Mean number of C. chinensis (+ SE)

Treatment Full year Spring Summer Autumn Winter
99% MeSA 16.6 (0.8) b 1.4 (0.1) ab 10.8 (0.6) b 39(04)b 0.6 (0.1) be
10% MeSA 15.5(0.4) be 1.1(0.1) be 9.6 (0.4) be 42(0.3)b 0.6 (0.1) be
1% MeSA 10.3(0.5)d 0.4(0.1)d 6.7(0.4)d 2.7(0.2) ¢ 0.5(0.1)¢c
0.1% MeSA 26.9(0.9)a 1.5(0.1)a 17.2(0.8) a 7.0(04)a 1.2(0.1)a
0.01% MeSA 14.2(0.7) ¢ 0.8(0.2)¢c 89(04)c 39(03)b 0.6 (0.2) c
Ethanol 72(03)e 0.1(0.1)e 4.6(0.2) e 1.8(0.2)d 0.7 (0.1) be
Blank 7.6 (0.6) ¢ 0.1(0.1)e 45(04)e 22(04)d 0.8(0.1)b

“ Experiment conducted in farmland at the Taiwan Agricultural Research Institute. For each column, means followed by the same
letter are not significantly different at P < 0.05 (Fisher’s protected least significant difference test). Spring: February—April; Sum-
mer: May—July; Autumn: August—October; Winter: November—January.
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5. FREREAGEPEHEEEALS (Thrips palmi) SRR -
Table 5. Effect of methyl salicylate (MeSA) on melon thrips settling preference”.

Treatment Mean number of melon thrips (SE)
99% MeSA 24.6 (1.6)a
10% MeSA 242(1.7)a
1% MeSA 239(14)a
0.1% MeSA 243 (15)a
0.01% MeSA 225(1.2)a
Ethanol 21.1(1.1)a
Blank 22.4(09)a

“Means within the same column followed by the same letter are not significantly different (P < 0.05, analysis of variance).
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6. 2015 FLZEER 0.1% /KB FH SRS RER (R o B R_E RS &05E (Thrips palmi) BECR -

Table 6. Effectiveness (mean + SE) of 0.1% methyl salicylate (MeSA) for attracting natural enemies of melon
thrips and reducing melon thrips populations in cucumber plants in 2015 winter season (December 14-Janyary 23)".

2015 winter season (December 14-January 23)

Mean cumulative number of natural enemies (+ SE)

Treatment 0. strigicollis C. chinensis Mean number of melon thrips on day 41 (+ SE)
0.1% MeSA 73(l.1)a 3.5(0.6)a 8.8 (1.0)c
Imidacloprid 0.0 (0.0)b 0.0 (0.0)b 51.3(0.5)b
Ethanol 0.0 (0.0)b 0.0 (0.0)b 97.8(1.7)a
Water 0.1(0.1)b 0.0 (0.0) b 95.9(6.9)a
Blank 0.0 (0.0)b 0.1(0.1)b 100.7 (44) a

“ Experiment conducted in an open field at the Taiwan Agricultural Research Institute. Means within the same column followed by
the same letter are not significantly different (P < 0.05, analysis of variance). Melon thrips, Orius strigicollis, and Campylomma
chinensis data were square transformed prior to analysis; O. strigicollis and C. chinensis numbers were cumulative over 41 days.
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7. 2016 FEZFEER 0.1% /KB FH SRS RER (R N B R_E R S&TRE (Thrips palmi) B0k -

Table 7. Effectiveness (mean + SE) of 0.1% methyl salicylate (MeSA) for attracting natural enemies of melon
thrips and reducing melon thrips populations in cucumber plants in 2016 summer season (June 8—July 18)".

2016 summer season (June 8—July 18)

Mean number of natural enemies (+ SE)

Treatment O. strigicollis C. chinensis Mean number of melon thrips on day 41 (+ SE)
0.1% MeSA 29.0(1.5)a 333(1.8)a 12.4 (0.6) c
Imidacloprid 0.0 (0.0)c 0.0 (0.0) c 31.3(0.5)b
Ethanol 5.0(1.0)b 12.7(1.1)b 46.8(2.2)a
Water 49(0.5)b 10.7(29) b 51.3(39)a
Blank 53(0.7)b 144 (09)b 48.6 (29)a

“ Experiment conducted in an open field at the Taiwan Agricultural Research Institute. Means within the same column followed by
the same letter are not significantly different (P < 0.05, analysis of variance). Melon thrips, Orius strigicollis, and Campylomma
chinensis data were square transformed prior to analysis; O. strigicollis and C. chinensis numbers were cumulative over 41 days.
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Methyl Salicylate Attracts Predators and Reduces
Melon Thrips (Thrips palmi Karny) Population
(Thysanoptera: Thripidae) in Cucumber Plants

Yaw-Jen Dong' and Bei-Chen Hsiu""

Abstract

Dong, Y. J. and B. C. Hsiu. 2019. Methyl salicylate attracts predators and reduces melon
thrips population (7hrips palmi Karny) (Thysanoptera: Thripidae) in cucumber plants. J.
Taiwan Agric. Res. 68(2):128-136.

This study investigates the effectiveness of methyl salicylate (MeSA) to attract natural enemies
and to reduce melon thrips (Thrips palmi Karny) population in cucumber plants. High numbers of nat-
ural enemies of melon thrips, namely, Orius strigicollis Poppius and Campylomma chinensis Schuh,
were trapped on the yellow sticky paper baited with MeSA; however, levels of attraction differed with
concentration and season. Significantly fewer melon thrips were found through 0.1% MeSA treatment
than through imidacloprid, ethanol, water or unbaited treatments in studies conducted in winter season
of 2015 and summer season of 2016. Furthermore, significantly more O. strigicollis and C. chinensis
individuals were found through 0.1% MeSA treatment than through imidacloprid, ethanol, water or
unbaited treatments in these two seasons. In summary, our results demonstrate that 0.1% MeSA treat-
ment has potential to replace insecticides as a melon thrips control tool. Large-scale farmland tests are
necessary to confirm the efficiency of this treatment and related conservative bio-control strategies
before further use.

Key words: Cucumber, Melon thrips, Methyl salicylate, Bio-control.
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