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Effect of Nematicide Trunk Injections for Pine Wilt Disease Prevention on
Occurrence of Boring Insects
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Abstract Trunk injection is commonly used as a method to prevent pine wilt disease caused by the pine wood nematode

(Bursaphelenchus xylophilus). Pine wilt disease is known to cause the most serious damage to pine trees in Korea. This
study investigated the effects of trunk-injected agents, abamectin and emamectin benzoate, for the pine wood nematode on
the occurrence of boring pests including pine wood nematode vectors. This study investigated species and density of boring

insects living in the oviposition trees felled after trunk injection on Gonrido Island in Tongyeong, Gyeongsangnam-do. The

island is a natural habitat for the pine wood nematode, with no difference in the density of its vector insect, Monochamus

alternatus. In the spawning-attracting trees injected with abamectin, vector insects appeared up to two years after trunk

injection. However, vectors and other boring insects (Cryphalus fulvus or Sipalinus gigas gigas) were not detected in

trees treated with emamectin benzoate alone or in combination with insecticide. With abamectin treatment, wood rot of

the oviposition-attractant trees occurred one year after trunk injection. However, rotting did not occur in treatments with

emamectin benzoate, even after a two year period following trunk injection. After emamectin benzoate injection into the
trunk, no vector insects were detected in the dead pine trees. Therefore, it can be concluded that emamectin benzoate can
be used to control pine wood nematodes more effectively than abamectin.

Keywords: Abamectin, emamectin benzoate, Monochamus alternatus, suitable oviposition tree, vector
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Fig. 1 Trees felled in the test site for egg-laying induction (A) and pheromone trap to attract Monochamus alternatus installed in the test site (B).
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Fig. 2 Boring insects investigated within insect vector-laying trees. (A):
Monochamus alternatus, (B): Cryphalus fulvus, (C): Sipalinus gigas

gigas.

rr

2ol 0jxl= I 251

O

Al 20224 5 239 Aol Aol £x]s1 AL, 31 A}
AIRALE 9)3F A= 2023 59 30 o) WAk Qo]
EA|AH T

AT L ALIRIIS RS (S Boks4) 45 UE TN
AURANS A 2AR BA ABA QoA 43l

W5 A= 2AX Y] A S-detsant
HEstE A HololA] &Hdshea HEZE EYS o]8-35h]
ZASFATHFig. 1. (B)]. H2& EFL2 @ofo]t] (s,
o 3t

TRl E4-dstsa s HEE Fol EYPS
AFA = 2021W0= 69 23Y~79 15U ERS
Aajsto] §RE &5dstsa 5 2ASA L
202240l = 79 19~7¢ 159, 20234 0]| = 69 23Y~79
149712 ZAFSEITE ZF A 2732 ha) 17]9] #l 2 EHS
AAstel §ol5 = Edstes 45 2ASY =Y
W2 g 2o WO 2o g rE EWL AT AL oF
el toll Al fedo] H AL f-Este] A FdA A g
7N EYukE AA|sto] 2AlSEGITE

434 A3 AR
Hi7HE-Q) S5 AvksA[Fig. 2(A)]2h T N5 Cryphalus
Sfulvus)[Fig. 2(B)], ¥l=-u|(Sipalinus gigas gigas)[Fig.
2ACE LR ZABIIT. Lo REL W} Rof
20 X 20 artf o] 3 fof Sl FHeE AR H

St A guftuls AA 7T m SR 9=
SEol FHAE 498 242U WRA 2ASA,

s Al Yupn] Wl AUYRoA] T AL
01%}04 A=) A& Aot Samalian]& ©]-§-5}]
A AL AAHKFS & NIFS, 2018)3F ¥ w'y nfej4=
gHiksto] AHr S BA s

SHAEA

STAT® 9.3 user’s gulde 2011). At S =5 W A3A4
o TAF Hue 2 25y AYFEE oA
A ET} A& o LESlo] b7k 2] E Tukey test=



252

il

o
HO

Table 1. Annual average number of Monochamus alternatus attracted to pheromone traps in each treatment plot

Treatment {Abbreviation} Mean number+SD
Abamectin (Ab) 1.8% micro-emulsion recommended rate [1 mL/ Diameter at breast height (DBH)] {Ab R} 6.0£2.0
Ab 1.8% micro-emulsion double rate (2 mL/DBH) {Ab D} 5.0+3.5
Emamectin benzoate (Eb) 2.15% micro-emulsion recommended rate (1 mL/ DBH) {Eb R} 10.0£5.6
Eb micro-emulsion recommended rate (2 mL/DBH) {Eb D} 6.7+4.7
AcetamipridjoEb (8+2)% dispersible concentrate recommended rate (1 mL/DBH) {AE 8+2} 5.3+3.1
AcetamipridjEb (10+6)% soluble concentrate recommended rate (1 mL/DBH) {AE 10+6} 4.3+2.5
Untreated control {Control} 8.0+2.6
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Table 2. Annual changes in borer insect oviposition-inducing Pinus thunbergii trees according to trunk injection treatment

Time to cut down tree treated with trunk injection

Treatment”
Same year After 1 year After 2 years

Ab

Eb

AE 8+2

AE 10+6

Control

“Abbreviation: Refer to Table 1.
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Table 3. Comparison of borer insect density in oviposition-inducing trees with or without trunk injection treatment in Pinus thunbergii trees of the same
year treated with trunk injection

M. alternatus (Mean+SD/m’) C. fulvus (Mean£SD/400cm’) S. gigas gigas (MeantSD/m’)
Treatment”
With injection Without injection With injection Without injection With injection Without injection
AbR 58.2+123.4aA" 51.9+67.5a 1.0£1.2aA 44.2+19.2b 0+0aA 0+0a
AbD 9.0+20.1aA 71.2+43.8b 1.4+2.2aA 43.6+10.2b 7.4+16.6aA 9.0i+20.1a
EbR 0+0aA 102.5+78.5b 0+0aA 33.6+10.5b 0+0aA 20.6+21.4a
EbD 0+0aA 109.4£114.9b 0+0aA 39.6+10.0b 0+0aA 12.4+17.5a
AE 8+2 0+0aA 0+0a 0+0aA 29.4+10.9b 0+0aA 17.3423.7a
AE 10+6 0+0aA 3.748.3a 0+0aA 38.6+5.4b 0+0aA 28.1+39.3a
Control 22.7+28.4A - 30.6+11.1B - 11.1+4.6A -

?Abbreviation: Refer to Table 1.

"Statistically significant differences in means between tree injection-treated trees and untreated trees in the tree injection treatment group for each year are
indicated in lowercase letters and statistically significant differences in average values between the tree injection treatment group and the non-treatment group
for each year are indicated in capital letters (Tukey test, p<0.05).

Table 4. Comparison of borer insect density in oviposition-inducing trees with and without tree injection treatment in Pinus thunbergii trees 2 years af-
ter tree injection treatment

M. alternatus (Mean+=SD/m’) C. fulvus (Mean£SD/400cm’) S. gigas gigas (Mean=SD/m’)
Treatment”
With injection Without injection With injection Without injection With injection Without injection
AbR 164.0+136.2aB 161.2+80.6a 23.6+7.9aA 21.0+8.1a 84.6+97.5aA 41.0+38.3a
AbD 142.8+79.2aB 128.3£34.0a 26.0+12.2aA 27.84+6.8a 16.0+15.1aAB 24.44+34.9a
EbR 0+0aB 115.5+28.9b 0+0aB 28.8+9.2b 0+0aB 42.9+26.0b
EbD 0+0aB 148.1£96.6b 0+0aB 22.8+7.5b 0+0aB 13.6+18.8a
AE 8+2 0+0aB 118.1£96.3b 0+0aB 24.4+7.5b 0+0aB 4.1£9.3a
AE 10+6 0+0aB 105.8+29.2b 0+0aB 25.4+7.3b 0:+0aB 17.8+23.0a
Control 496.5+232.7A - 3.6+5.4B - 0+0aB -

“Abbreviation: Refer to Table 1.

"Statistically significant differences in means between tree injection-treated trees and untreated trees in the tree injection treatment group for each year are
indicated in lowercase letters and statistically significant differences in average values between the tree injection treatment group and the non-treatment group
for each year are indicated in capital letters (Tukey test, p<0.05).

Table 5. Comparison of borer insect density in oviposition-inducing trees with and without tree injection treatment in Pinus thunbergii trees 3 years af-
ter tree injection treatment

M. alternatus (Mean+SD/m’) C. fulvus (Mean+SD/400cm’) S. gigas gigas (MeantSD/m’)
Treatment”
With injection Without injection With injection Without injection With injection Without injection
AbR 183.7+123.0aB 191.1+113.4a 20.6+10.4aA 23.8+7.7a 18.6+26.3aA 40.8439.9a
AbD 153.3+81.3aBC 293.9+158.7a 23.6+11.6aA 21.4+8.3a 14.9+24.2aA 34.2+54.1a
EbR 0+0aC 383.3+193.8b 0+0aB 30.4+10.2b 0+£0aA 0+0a
EbD 0+0aC 218.4+142.0b 0+0aB 22.0+10.1b 0+0aA 0+0a
AE 8+2 0+0aC 176.1£120.2b 0+0aB 30.0+11.2b 0+0aA 18.6+41.5a
AE 10+6 0+0aC 321.74£192.7b 0+0aB 26.8+9.1b 0+0aA 20.3+31.2a
Control 568.2£170.4A - 2.843.1B - 0+0aA -

“ Abbreviation: Refer to Table 1.

"Statistically significant differences in means between tree injection-treated trees and untreated trees in the tree injection treatment group for each year are
indicated in lowercase letters and statistically significant differences in average values between the tree injection treatment group and the non-treatment group
for each year are indicated in capital letters (Tukey test, p<0.05).
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