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Abstract Sweetpotato whitefly, Bemisia tabaci (Hemiptera: Aleyrodidae), is a serious invasive pest of
horticulture plants, vegetables and fruits. Control of B. tabaci is especially difficult in the vinyl house due to
resistance of pesticide. Here we evaluated the potential use of ethyl formate (EF) against B. tabaci on four
agricultural plants (yellow melon, cucumber, tomato and pepper). 4 hours EF fumigation with 1.5 g/m* was
perfectly controlled for B. fabaci adults at 21°C and 2.0 g/m® of EF 2 hours fumigation was also controlled
100% against adults of B fabaci. For practical application of EF in vinyl house, humidity and temperature
might be most effective factors. In this study, we assessed phytotoxic symptom on four agricultural plants
(yellow melon, cucumber, tomato and pepper) under different temperature and humidity condition using 0.275
m’ fumigation chambers. In our results, high humidity was major factor of some phytotoxicity in pepper’s
and tomato’s new leaf but temperatures were no significant factor on four all plants. These results suggest
that EF fumigation may be a viable option for controlling B. tabaci in vinyl house where cultivating with
yellow melon and cucumber.
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Table 1. Efficacy of ethyl formate fumigation against B. tabaci scheduled three different exposure times at 20 + 1°C

F urnlgazﬂ;)n time EF co(;c/:ﬁilst)ratlon " h/ml;,F Ngl;g . sp) Total No. Death No. (%,hle/;)e:rat?llljt:ySE)
0 0.0 0.0+0.0 450 7 1.3+04b
4 1.5 23+0.1 450 450 100.0+0.0 a
2 2.0 1.8+0.0 450 450 100.0+0.0 a

Table 2. Phytotoxicity damage on yellow melon with ethyl formate by different exposure times, temperature and humidity

Temperature Humidity Fumigation time Chlorophyll content Hue value*®) Damage index )
§©) (%) (h)/CTP (g h/m®) (Mean + SE) (Mean + SE) (Mean = SE)

0/0.0 28.1+05a 954+ 0.4 bc 0.0+£0.0

70 4/2.1 27.6+0.6a 96.7 + 1.0 abc 0.0£0.0

10 2/1.7 27.1+03a 953+ 0.6 bc 0.0+0.0
0/0.0 27.7+03a 97.0+0.7 abc 0.0+£0.0

99 4/2.1 274+04a 96.9 +0.2 abc 0.0£0.0

2/1.7 27.0+04a 96.2+0.3 abc 0.0+0.0

0/0.0 28.0+08a 96.6 + 0.7 abc 0.0+£0.0

70 4/2.1 274+04a 96.3+ 1.3 abc 0.0£0.0

20 2/1.7 278+12a 96.0 = 0.4 abc 0.0+0.0
0/0.0 275+02a 97.2+03 ab 0.0+£0.0

99 4/2.1 272+12a 95.7+£0.9 ab 0.0+0.0

2/1.7 274+05a 96.3+0.8 abc 0.0+£0.0

0/0.0 273+05a 96.6 + 0.3 abc 0.0+£0.0

70 4/2.1 27.0+02a 952+ 0.6 be 0.0+0.0

30 2/1.7 272+06a 96.9 + 0.5 abc 0.0+£0.0
0/0.0 27.6+04a 974+03ab 0.0+£0.0

99 4/2.1 26.8+09a 96.8 +0.9 abc 0.0+0.0

2/1.7 273+05a 96.6 = 0.2 abc 0.0+£0.0

) [Color L*2 + Color a*2 + Color b*2]1/2

®) Damage index: 0 (no leaf damage), 1 (<5% leaves affected), 2 (5-25% leaves affected), 3 (25-50% leaves affected), 4 (50-70% leaves

affected), 5 (>70% leaves affected or dead)
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Table 3. Phytotoxicity damage on cucumber with ethyl formate by different exposure times, temperature and humidity

Temperature Humidity Fumigation time Chlorophyll content Hue value?) Damage index ")
§©) (%) (h)/CTP (g h/m®) (Mean =+ SE) (Mean + SE) (Mean + SE)
0/0.0 33.7+03a 77.1+0.1a 0.0+£0.0
70 4/2.1 334+04a 775+1.0a 0.0+£0.0
10 2/1.7 32.8+0.8a 77.5t15a 0.0+0.0
0/0.0 33.2+06a 773+03a 0.0+£0.0
99 4/2.1 321+15a 780+1.8a 0.0+£0.0
2/1.7 326+03a 77.0+0.7 a 0.0+0.0
0/0.0 320+1.1a 784+03a 0.0+£0.0
70 4/2.1 328+1.0a 777+02a 0.0+£0.0
20 2/1.7 327+08a 77.7+05a 0.0+0.0
0/0.0 33.6+03a 78.1+03a 0.0+£0.0
99 4/2.1 33.0+03a 783+08a 0.0+£0.0
2/1.7 334+08a 773+t12a 0.0+0.0
0/0.0 33.7+03a 784+04a 0.0+£0.0
70 4/2.1 33.1+03a 77.5+09a 0.0£0.0
30 2/1.7 33.0+04a 77.6t14a 0.0+0.0
0/0.0 33.6+04a 77.7+03a 0.0+£0.0
99 4/2.1 329+05a 76.6+£0.6a 0.0+£0.0
2/1.7 32.1+£08a 772+t19a 0.0+0.0

%) [Color L*2 + Color a*2 + Color b*2]1/2

®) Damage index: 0 (no leaf damage), 1 (<5% leaves affected), 2 (5-25% leaves affected), 3 (25-50% leaves affected), 4 (50-70% leaves

affected), 5 (>70% leaves affected or dead)
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Table 4. Phytotoxicity damage on tomato with ethyl formate by different exposure times, temperature and humidity
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Temperature Humidity Fumigation time Chlorophyll content Hue value?) Damage index ")
@) (%) (h)/CTP (g h/m®) (Mean =+ SE) (Mean + SE) (Mean + SE)
0/0.0 439+0.1a 95.5+02ab 0.0+0.0c¢
70 4/2.1 431+0.5a 952+0.5ab 1.0+£0.0b
10 2/1.7 43.6+0.6a 942+12b 0.0+0.0c¢
0/0.0 432+02a 95.1+0.1ab 0.0+0.0c¢
99 4/2.1 428+0.2a 943+05b 20+00a
2/1.7 43.6+05a 94.8+0.7 ab 1.0£0.0b
0/0.0 436+03a 96.0 + 0.4 ab 0.0+0.0c¢
70 4/2.1 429+0.8a 95.0+12ab 1.0+£0.0b
20 2/1.7 423+04a 954+ 1.5ab 0.0+0.0c
0/0.0 434+03a 96.2+0.3 ab 0.0+0.0c¢
99 4/2.1 421+1.0a 95.9+0.8 ab 20+00a
2/1.7 42.6+0.7a 94.6+0.7 ab 1.0£0.0b
0/0.0 439+02a 96.7+02a 0.0+0.0c¢
70 4/2.1 428+12a 95.5+0.4 ab 20+£0.0a
2/1.7 4224+0.7a 94.6+ 1.0 ab 0.0+0.0c¢
30 0/0.0 434+03a 96.3+0.6 ab 0.0+0.0c¢
99 4/2.1 423+1.1a 95.1+1.0ab 20+£0.0a
2/1.7 422+0.7a 95.0+1.4ab 1.0£0.0b

%) [Color L*2 + Color a*2 + Color b*2]1/2

®) Damage index: 0 (no leaf damage), 1 (<5% leaves affected), 2 (5-25% leaves affected), 3 (25-50% leaves affected), 4 (50-70% leaves

affected), 5 (>70% leaves affected or dead)

Table 5. Phytotoxicity damage on pepper with ethyl formate by different exposure times, temperature and humidity

Temperature Humidity Fumigation time Chlorophyll content Hue value? Damage index”
@) (%) (h)/CTP (g h/m’) (Mean + SE) (Mean + SE) (Mean + SE)
0/0.0 57.0+£02a 85.6+0.2 ab 0.0+0.0c¢
70 4/2.1 564+09a 84.2+0.8b 0.0+0.0c¢
10 2/1.7 56.8+0.6a 84.8+0.2 ab 0.0+0.0c¢
0/0.0 579+04a 86.1+£0.2a 0.0+0.0c¢
99 4/2.1 57.8+04a 85.5+0.7 ab 0.0+0.0c¢
2/1.7 570+12a 85.9+0.6 ab 0.0+0.0c¢
0/0.0 577+02a 86.2+0.2a 0.0+0.0c¢
70 4/2.1 579+03a 85.2+0.9 ab 0.0+0.0c¢
0 2/1.7 57.8+0.6a 85.6+£0.4 ab 0.0+0.0c¢
0/0.0 579+05a 85.3+0.4 ab 0.0+0.0c¢
99 4/2.1 57.5+04a 84.8+0.7 ab 20+00a
2/1.7 578+1.0a 854+0.4 ab 0.0+0.0c¢
0/0.0 58.1+03a 86.2+03a 0.0+0.0c¢
70 4/2.1 576+13a 85.7+£0.5ab 0.0+0.0c¢
30 2/1.7 574+09a 849+ 1.4 ab 0.0+0.0c¢
0/0.0 577+02a 86.2+03a 0.0+0.0c¢
99 4/2.1 56.6+0.8a 86.0+0.7a 20+00¢
2/1.7 573+02a 854+0.4 ab 1.0+£0.0b

) [Color L*2 + Color a*2 + Color b*2]1/2

®) Damage index: 0 (no leaf damage), 1 (<5% leaves affected), 2 (5-25% leaves affected), 3 (25-50% leaves affected), 4 (50-70% leaves

affected), 5 (>70% leaves affected or dead)
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