|=g<lf3'. 33| X|(Korean J. Pestic. Sci.)

|VO|. 28. No. 2. pp. 171-182 (2024)
https://doi.org/10.7585/kjps.2024.28.2.171
ORIGINAL ARTICLES

=2l ALMRIMS X 2l

1 =
ol - Hes

o

‘ol autol 2u), * A%

-

oot 254

Online ISSN 2287-2051
Print  ISSN 1226-6183

'.) Check for updates

I -'--"“-E'Oilkl

Effectiveness and sustainability of nematicides used against the pine wood nematode,
Bursaphelenchus xylophilus, in the black pine (Pinus thunbergii)
forest in Gonrido, Korea

Sang-myeong Lee' , Young-hak Jeong and Dong-Woon Lee",

234

'SM Biovision Co., Jinju, Korea
*Department of Entomology, and *Research Institute of Invertebrate Vector,
Kyungpook National University, Sangju, Korea
(Received Jun. 17, 2024. Revised Jun. 20, 2024. Accepted Jun. 20, 2024)

Abstract The most significant tree disease found in Korean forests is pine wilt disease caused by the pine wilt nematode
(PWN, Bursaphelenchus xylophilus). The only practical means available to prevent pine wilt disease is tree injection of
pesticide. Over a period of three years, in a natural occurring forested area, this study investigated the effects of single and
mixture formulations of Abamectin and Emamectin benzoate , which are used as nematicides for tree injection. Emamectin
benzoate, single and mixture formulation, was more than 90% effective in controlling PWN over a three year period, and
no difference was demonstrated between effectiveness of single and mixture formulations. The number of dead pine trees
identified in the actual forest was higher than the number of dead pine trees extracted from the drone photo, and this trend
showed that the difference increased as the number of dead trees increased. Since there is a difference in the number of
trees actually killed in the field compared to the number extracted when calculating trees damaged by PWN using drone
images, it is thought that this should be considered when planning surveillance or control. When registering a tree injection
nematicide to prevent PWN disease, it is proposed that a survey be conducted after two or three years to determine overall

pesticide effectiveness.

key words: Abamectin, dead tree, drone, emamectin benzoate, mixture formulation
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Table. 1 Treatment and test area overview

M 1328 AUSH9 2 ntet XAy 173

Fig. 2 Drilling and nematicide trunk injection (right), and appearance
after injection (left).
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Situation of dead trees in the test plot before

treatment/2 ha Number of  Average diameter at

Treatment [Cord] - trees to be  breast height (DBH) of
No. of dead  No. of trees detected ~ PWN detection  .onteq/2 ha treated trees (cn)
tree with PWN rate (%)
Abamectin (Ab) 1.8% micro-emulsion recommendation
rate (1 mL/DBH) [1] 114 48 42.1 1,747 19.9
Ab 1.8% micro-emulsion double rate (2 mL/DBH) [1I] 87 38 43.7 1,280 18.4
Emamectin benzoate (Eb) 2.15% micro-emulsion recom-
mendation rate (1 mL/ DBH) [III] 2 17 386 1,804 173
Eb micro-emulsion recommendation rate (2 mL/DBH) [IV] 92 44 47.8 1,423 19.5
Acetamiprid-Eb (8+2)% dispersible concentration recom-
mendation rate (1 mL/DBH) [V] 35 12 343 896 243
Acetamiprid-Eb (10+6)% soluble concentration recom-
mendation rate (1 mL/DBH) [VI] 31 18 S8l 1112 209
Control [VII] 52 25 48.1 1,802 17.8
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w0l (Choi et al., 2022; Kim et al, 2012) £U5AHF 2 A7 SRS ol R obA Bt 459
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ol Moo E0] 4% oFE X477kl e WAL glout
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ol HA7F Btk ol8sto] A2l WA AT Tukey
test® FAREA] SHGlth 52 AP ARloA FEE 24
AR 0F QW A 2AL A ERIE AR 429] Hlul=
(U @ AfollA] BholE MARE B2 AolA 2le
JAME )5 paired-T testZ AW 2 5FATHSAS/STAT®
9.3 user's guide, 2011). E3H AUEA LS 15 TARE2)
ZAAZIE (12} 24109, 22} 2AF-129)0]] ©E 2bo]=
Tukey test® FAMHEASIOH FU AR oA 13
ZAR} 22 ZAF AI717E TAHE 422] 2}o]= paired-T test®
A\ 8) 25 THSAS/STAT® 9.3 user’s guide, 2011).
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A eltol A= 90%01/de] WAI7HE Ve Sict.

FHFY T AT g 3dR g A&
ABRE 2ASE AR, 7Y Ao A ofrtuE
dH iiﬂl%—“—l A QEtal 90%0)1/42] WA7HE YER ol
AUYRANAZEA gt dFast 2&EHE AR
L}E}kM(Table 2, Fig. 6). F-A ol A= 1508-9] ARg0]
A 9.6%9] IAES BTt

AAHor oputd g 7| Eef £t Ag4E
ALet AA A F9 Aol 35 d B
93%01/d2] WA7HE Vet l=dl(Table 2, df=5,12,
F=5.07, P=0.0089) E£3] oujeleldizofo]|E u|etA|
A Aot vz A FoAs 2WARE S0
79| WAYEEA] oot 71w WA AINE B rh(Table
2). A Ao A= F kA BE 90% o]/ HA
FIE YEty = ofutdgul ool E e w2
ORAEtH| LB & - ofjufH B Hl X of| o] E oA A 2] o] A]
FhAH o R t =2 WA AE UERSIchTable 2). whehA]
SRS o YFEFAL Al DAY TS A S
outd el xofo] E7}F ShiH UAE YFFARIE 349
S Ao R AYRALAZTHES FAT 5= S AR
ke Aok A A Bk 2folE HolA] ¢iotTt.

TR QALY Ea 22E pALE _/’\_g} T2 oJAro] JIAE
A& 7IRto 2 AA| UiollA] AR =5 AR il EE
Gl A F2H AR o] ulgte] QufollA] ElHE TARE
71 BAK SR ZJolE EATHPr> [t =0.0044)(Fig. 7).

Table. 2 Control effect of different trunk injection nematicides in black pine forests, natural habitat for pine wood nematode in Gonrido island

Number of treated ~ Number of dead tree (control efficacy, %)  Annual average corrected
Treatment [Code] trees /2 h trol off %)+ SD
ees /2 ha 1’st year 2'nd year 3°rd year control efficacy (%)

Abamectin (Ab) 1.8% micro-emulsion recommendation 17 24 25 a)

=+
rate (1 mL/DBH) [I] 1,747 (76.9) (85.3) (84.7) 82.3+4.7°
Ab 1.8% micro-emulsion double rate (2 mL/DBH) [1I] 1,280 6 0 3 95.5+5.8a

’ (88.9) (100.0) (97.5)

Emamectin benzoate (Eb) 2.15% micro-emulsion recom- 2 1 0

-+
mendation rate (1 mL/ DBH) [III] 1,804 97.4) (99.4) (100.0) 98.9+1.4a
Eb micro-emulsion recommendation rate (2 mL/DBH) 8 0 0

£
[IV] 1,423 (86.7) (100.0) (100.0) 93.6£7.7a
Acemlpnd Eb (8+2)% dispersible concentration recom: 396 2 5 8 93,142 1ab
mendation rate (1 mL/DBH) [V] (94.5) (94.1) (90.6)
Acetamiprid-Eb (10+6)% soluble concentration recom- L112 2 4 2 96.741 3a
mendation rate (1 mL/DBH) [&] ’ (95.7) (96.2) (98.1) T

76 163 150

Control [VII] 1,802 0.0) 0.0) 0.0)

“Means followed by same lowercase letters within the column are not significantly different (Tukey test, p<0.05).
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Fig. 4 Current status of dead trees in the test plot in the first year of trunk injection. (A); drone photo, (B); confirmation point on the ground. I~VII; re-
ferred from Table 1. Each circular dot represents a dead tree.
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Fig. 5 Current status of dead trees in the test plot in the second year of trunk injection. (A); drone photo, (B); confirmation point on the ground. I~VII;
referred from Table 1. Each circular dot represents a dead tree.
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Fig. 6 Current status of dead trees in the test plot in the third year of trunk injection. (A); drone photo, (B); confirmation point on the ground. I~VII; re-
ferred from Table 1. Each circular dot represents a dead tree.
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Table. 3 Number of dead black pine trees extracted from drone photo and number of dead pine trees confirmed in actual survey in Gonrido island

Survey period Number of dead black pine tree in (mean + SD)
Drone photo Actual survey
1’st (October) 55.0£34.8%a 74.7£50.5a
2’nd (December) 17.1+13.6b 24.6+19.7b

“Means fo

Mo. of dead tree in field survey

0 20 40 60 a0 100 120 140 160

No. of dead tree on dron photo

Fig. 7. Difference between the number of dead pine trees extracted by
drone imaging and the number of dead pine trees confirmed in actual in-
vestigation. The diagonal line is the trend line for the difference between
the two data and the solid line is an imaginary line when there is no dif-
ference between the two data.
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