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Study on the fumigation of ethyl formate
against Bursaphelenchus xylophilus
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Abstract; [ Background ] Studying the new fumigant, ethyl formate against Bursaphelenchus xylophilus can be useful in the advent of
methyl bromide being phased out. [ Method] The toxicity and concentration-time product of ethyl formate were tested indoor against
nematode isolated from pine wood. [ Result]The LCy, of B. xylophilus to ethyl formate in 3, 6, 12, 24 and 48 h at 25 °C were 2.63,
1.60, 0.99, 0.41 and 0.20 mg - L' respectively. The toxicity of ethyl formate was significantly affected by temperature, with B.
xylophilus mortality decreasing from 63% at 19 °C to 100% at 29 °C for a concentration of 1.85 mg + L' ethyl formate treatment.
The ethyl formate fumigation could completely kill nematodes with 12 hours exposure time. The LCt,, of ethyl formate for B. xylophilus
were 453.94 mg - h™" « L™" afier 6 h exposure and 424.14 mg « h™" + L™" after 12 h exposure. [ Conclusion and significance ] The
results confirm that ethyl formate could be used as a fumigant against B. xylophilus.
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Table 1 The LCy; of ethyl formate aganist B. xylophilus under different exposure times
b BRI ] R}% + SE HREE + SE LCsy(mg + L™") (95% {5 X i] )
Exposure time (h) Slope + SE Intercept + SE LCsy(mg - L") (95% confidence interval )
6.49 +0.11 -0.53 +0.10 2.63(2.28 ~2.88)
3.26 +0.18 -0.66 +0.08 1.60(1.37 ~1.79)
12 4.42 +0.23 0.02 +0.06 0.99(0.82 ~1.13)
24 2.57 £0.25 0.99 +0.07 0.41(0.30 ~0.51)
48 1.86 £0.26 1.29 +0.08 0.20(0.02 ~0.44)
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Table 2 Mortality of B. xylophilus exposed to different concentrations of ethyl formate

2 BET-Z Mortality (% )
Dosage (mg + L") 3h 6h 12h 2 h 48 h
0.92 25.37 £10.77aa 22.89 +3.50aa 38.86 +0.87ab 82.74 £5.87ac 87.72 £6.71ac
1.84 40.58 £5.22ba 59.98 +12.88bb 96.65 £0.73he 93.38 £2.49hc 91.06 +2.68abc
2.76 67.50 £3.25ca 77.92 £10.29¢h 96.9 +0.64bc 98.30 0.73hee 98.76 £0.19cc
3.69 84.53 +2.83da 83.83 +2.31cda 96.75 £0.87bb 99.50 +0.43che 100.00 =0.00cc
4.61 98.38 £0.28ca 96.29 +1.17db 99.05 +0.38 cac 100.00 £0.00cde 100.00 +0.00cc
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Means in the same column followed by the same small letter are not significantly different at 0.05 level, by Duncan’s multiple range test; Means

in the same row followed by the same small letter are not significantly different at 0.05 level, by Duncan’s multiple range test.
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Table 3 Mortality of B. xylophilus exposed to two different

ethyl formate concentrations and at different temperatures

E YET-# Mortality (% )
Temperature (°C) 0.93 mg - "' 1.85 mg + L°!
19 89.33 +0.58a 100a
21 81.00 +6.55b 94.67 +1.52ab
23 41.33 +4.93d 92.00 £9.64b
25 24.67 £1.52¢ 62.00 £2.08c
27 61.67 £3.21c 61.00 £2.64c
29 60.27 +12.89¢ 63.00 £3.05¢

IF] — BB (L5 AR R b R 2 X8 BB AR 2275 1R 7E 0.05
K E2RFARE,
Means in the same column followed by the same small letter are not

significantly different at 0.05 level, by Duncan’s multiple range test.
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Table 4  Variation of ethyl formate concentrations during exposure

E PR Ab ] F2 2Bk i Ethyl formate concentration (mg - L™1)
Dosage (mg - L") Exposure time (h) 2h 4h 6 h 12 h
18 6 11.5 £0.7 12.4 +0.3 8.9+0.4 -
23 6 16.2 £1.6 16.9 +0.7 14.1 1.3 -
28 6 21.2+1.2 22.4 1.0 19.2 +0.4 -
33 6 28.5+1.2 29.6 +2.1 25.7 £2.2 -
38 6 30.2 1.2 31.8+1.6 30.5 1.1 -
43 6 34.0+1.4 35.6 1.5 32.3+1.2 -
48 6 37.2+1.6 39.2+1.3 36.0 £0.9 -
18 12 13.3+1.1 13.4 +0.7 10.1 1.1 8.5+0.6
23 12 18.7 £0.5 19.4 +1.3 17.9 £1.8 17.7 0.9
28 12 189 1.4 20.2 +0.8 17.5 £0.7 15.7 +0.8
33 12 22.4+1.9 22.7£2.1 22.0+1.5 15.3+1.0
38 12 24.2 £0.6 28.4+1.6 26.6 £1.1 20.8 +1.8
43 12 28.3+1.6 28.6 +1.6 26.7 +0.4 21.5+1.1
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Fig. 1  The relationshiop between ethyl formate dosage and B. xylophilus mortality after 6 and 12 hours of exposure
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Table 5 The and LCtyy of ethyl formate for B. xylophilus under 6 and 12 h fumigation at 23 °C 0.1 C and 47.9% +0.8% r. h.

fob B8 st 1] Rl + SE IR + SE LClgy(mg « h™' - L71) (95% BEIFX )
Exposure time (h) Slope + SE Intecept + SE LCtyy(mg - h™" -+ L™')(95% confidence interval )
6 2.48 £0.05 -5.14 £0.03 453.94(361.45 ~609.52)
12 2.22 £0.10 -8.32 £0.17 424.14(320.42 ~636.26)
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Table 6 Time and dosage regression model and coefficients of B. xylophilus mortality

[l 5 4% + SE RIE S e
B Factor Regression coefficient + SE t-test Significance
HH Constant 25.84 +9.16 2.82 <0.5
AbHERF[H] Exposure time 2.58 +0.63 4.09 <0.001
#2557 Dosage 1.15+0.2 5.73 <0.001
S -1 — — N
3 it e F (9.0084 mg - kg™ ) L H KL T i

(11.3440 mg - kg ') A E (12.4225 mg - kg ™") F
BE(14.6896 mg - kg ') mESR (21.9580 mg - kg ')
T K6 (51.686 mg - kg ™" ) S5 HI 1 A Lk Al
IR F (X354 ,2010; i 2 ,2010; Dwinell ,1979)

A 25 B H R LR X P B 2R U B Y
41,6 b FHALE LAY LCy (L 1.60 mg - L', K
RALF W &t (4.0313 mg - kg™ ) | 1,3- 5
(4.2689 mg - kg™') AL (7.2655 mg - kg ™) B
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