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Abstract: The occurrence of eggs and adults of Pochazia shantungensis, Lycorma
delicatula, and Lymantria dispar was investigated in 11 cities in the Chungcheongbuk-
do region. The results showed that the overwintering eggs of P shantungensis occurred
in 24.2% of the region in 2021 and 22.1% in 2022, while adults occurred in 25.2% in
2021 and 24.3% in 2022, indicating the highest occurrence among the pests studied.
The occurrence of overwintering eggs of L. delicatula was relatively low, with 2.6% of
the region affected in 2021 and 1.9% in 2022. Adult L. delicatula occurred in 3.2% of the
region in 2021 and 3.6% in 2022. Overwintering eggs of L. dispar occurred in 4.1% of
the area in 2021 and 1.7% in 2022, showing a decreasing tendency compared to the
previous year, and their occurrence was only low to middle in terms of the degree of
occurrence. Adult L. dispar occurred in 4.6% of the region in 2021 and 2.7% in 2022,
showing occurrences that were insignificant compared to L. delicatula. According to
a survey of host preferences, both the wintering eggs and adults of P shantungensis
were found in apples and peaches between 2021 and 2022. In both 2021-2022, adult L.
delicatula had a high incidence in peaches, apples, and grapes, and winter eggs were
the highest in grapes. However, the incidence in apples and peaches was low. A high
incidence density of L. dispar moth adults and overwintering eggs was found in apples
in both 2021 and 2022.

Keywords: occurrence status, insect pests, Lycorma delicatula, Pochazia shantungensis,
Lymantria dispar
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= Tl Mot 7171 = Skt 1By of2fjt F 74
O] Miste o5t EX = &5 8 Aotk (Crosby
1986; Di Castri 1989). At =4 & &%t AlA 793 =
Al 3L =7re ti & o] AlF dE] o= =4
o8 FTHIZL, BAG 4 AE ol EAlste &5
= E3 AA L o] FsHA Hof vt sigEe] g2t
St} (Reichard and White 2001; Brokerhoff et al. 2006;
McCullough et al. 2006).

1% 5% 2oks tHE 2okt Blalste] 11 szt Ast
A vet=t, E3] siF2] B¢ At 2 = sl 9
<t moi7t F7kstar et Zvliv] (Lycorma delicatula), 2
ANl a] S (Pochazia shantungensis), UHU]‘%HJ(Lyman-
tria dispar) ‘5= M2 LA A 742tA W ot 7)ot
R, BA= FEvete] AeE ALl Adgste] B
T} (Han et al. 2008; Kim et al. 2009; Park et al. 2009; Kim
and Kil 2012; Koh 2014; Jung et al. 2020). 3t o=
A AA U (Spodoptera frugiperda)©] 20193 A|5=e]l
A A sk vjd =202 mofE F= 5 AEA
O 2 A4t allFo] F-UE AL TH(Lee et al. 2020; Lee et al.
2022).

2R uu S S0 A4, AR 5 Alslier &
ARt FRA o] AR = FAEH F=ol| A ohekrt
ot 7t249] FA A sfFez delA 2lth(Chou and
Lu 1977). & AHlo] AAlstm, AtehS ofsf B 52
2 ol5ot &5 B ARtS fto 24 nofE 8ot
HHA| 7} of-$- o] 4 tH(Choi et al. 2011; Choi et al. 2012).

Zrjjn] o] -9 shte] 7|5 Alge] 44 ezt 7tslist

S MAEe] st SE2 w2 e Bl 59
o] AFE0] A g ol A IAjo] gt ERE A
TS S5 vl dS shet, vl dEo] 1=
= frdote] 2H20] Fdo ol E FA Ert(Park et al.
2009; Francese et al. 2020; Julie and Heather 2023).
oL 200~1,200719] &2 W] FHIE RO &
714t 7HAl o] Abs sh=t), Hidl 2 =4 o] A= 50 BA
ot At 5h7] %k sto mjeY WSS F7] % Sk (Wen
et al. 1989). =3 eHH WY A 5to] 7] o] w2 Uk =w
LAYsto] 2 wlshE dsl= -7 MM (Turner 1963;
USDA 2023).
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Occurrence status of three major insect pests in Chungbuk province

2.3. ZAAZ| Y 715 3. ZAa} 9l

= 3% FAOA 2021~2022 RF AEHL Hils

7] A 29 Sh3 Aol ZARS Zaloteln, A2 3 3. 35X F2 1o SEoIF U Y
Z9] gfZo] §= @ okx J|7to] BT TS Ao FEA9 o] Aokt Iy Ag-S 7] fls] 2 AR
5= 79 ske8Y Tl AR R8sk ZAL 7] U]%iﬂ e 9 AJZ0] WS ZAFRE AT (Tables 1,
F= Maﬂ#ﬂ old AAH o7 Z a3t At} v E 2), B2 2021 24.2%, 202218 22.1%, 35 2021
of, &4, A, th5, &, miA, A, A2, X5, @u|=} A 25.2%, 2022 24.3%2] WA oA TSI AFH
cg_‘,}_ra EH”OE z,q.o]. 1—4. —;5Hi uuﬂoﬂ ;Hﬁ} 7]}_ J,]- % R = x}o]h o]-147\]u]- 202215101] Hl—/\ﬂa]co] dd
tloly Alga fIol, & Aol AR BE ol WA 2, FEAY 2021, 20229 AE H 7|20] Z
A 9 715F9] FF-E Supplementary Table S1°1 7] 25} 7} —1.4°C, -2.1°CE (KMA 2023), F 0.7°C 22 2022
At | AZHE 7]20] 47 IFZ 7HS A= mdEo

Table 1. Occurrence status of Pochazia shantungensis eggs in Chungbuk province from 2021 to 2022

Degree of occurrence (ha)

oo meen S O O
° Low Middle High Very high

Cheongju 62.2 28.4 457 10.9 14.8 2.2 0.5
Chungju 50.0 384 76.8 221 8.8 75 0
Jecheon 92.0 1.0 12.0 10.5 0.5 0 0
Boeun 345 15.4 44.6 74 5.2 2.8 0
Okcheon 50.7 25.2 49.7 16.6 4.9 2.1 1.6
Yeongdong 60.0 14.6 243 78 6.0 0.9 0

2021 Jeungpyeong 70.0 0.8 1.1 0.8 0 0 0
Jincheon 46.0 1.8 3.9 1.8 0 0 0
Goesan 45.2 9.1 20.2 8.3 0.8 0 0
Eumseong 50.0 1.0 2.0 1.0 0 0 0
Danyang 50.0 22 4.4 22 0 0 0
Total 610.5 1479 24.2 89.3 41.0 15.5 2.1
Cheongju 62.2 29.2 46.9 6.7 176 34 1.5
Chungju 52.0 39.6 76.2 285 8.1 0 3
Jecheon 92.0 10.0 10.9 9.5 0.5 0 0
Boeun 51.6 14.1 273 70 5.8 1.3 0
Okcheon 50.0 236 472 13.9 6.9 12 1.6
Yeongdong 60.0 13.6 22.7 6.7 4.7 0.9 1.4

2022 Jeungpyeong 70.0 0 0 0 0 0 0
Jincheon 46.0 1.3 2.8 1.5 0 0 0
Goesan 52.1 59 1.3 42 1.7 0 0
Eumseong 50.0 0.7 14 0.7 0 0 0
Danyang 50.0 2.3 4.6 2.2 0.1 0 0
Total 635.9 140.3 22.1 80.8 454 6.8 75
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Table 2. Occurrence status of Pochazia shantungensis adults in Chungbuk province from 2021 to 2022

Degree of occurrence (ha)

. Survey Occurrence Occurrence
Year Region area (ha) area (ha) rate (%)
° Low Middle High Very high

Cheongju 56.2 24.4 43.4 12.8 1.6 0 0
Chungju 140.0 576 411 279 19.7 2.0 8.0
Jecheon 105.0 9.0 8.6 9.0 0 0 0
Boeun 58.0 23.1 39.8 175 5.6 0 0
Okcheon 510 21.7 42.5 1.0 6.4 3.2 1.1
Yeongdong 70.0 19.1 272 6.9 6.6 1.7 3.8

2021 Jeungpyeong 70.0 0.2 0.3 0.2 0 0 0
Jincheon 470 0 0 0 0 0 0
Goesan 53.1 10.5 19.8 4.1 6.4 0 0
Eumseong 50.0 8.0 16.0 8.0 0 0 0
Danyang 40.0 13.3 33.3 10.0 3.3 0 0
Total 740.3 186.9 25.2 1074 59.6 6.9 12.9
Cheongju 56.2 24.4 43.4 8.3 9.9 5.2 1.0
Chungju 204.6 80.9 39.5 26.5 29.1 22.0 3.4
Jecheon 105.0 8.0 76 8.0 0 0 0
Boeun 55.0 19.1 34.7 15.5 3.6 0 0
Okcheon 29.0 14.3 493 9.1 3.2 1.8 0.2
Yeongdong 70.0 171 24.4 9.8 4.1 0.9 2.3

2022 Jeungpyeong 70.0 0.2 0.3 0.2 0 0 0
Jincheon 46.0 13 2.8 1.3 0 0 0
Goesan 52.8 9.7 18.4 4.3 5.4 0 0
Eumseong 50.0 75 15.0 75 0 0 0
Danyang 50.0 9.6 19.2 95 0.1 0 0
Total 788.6 192.0 243 100.0 55.3 29.9 6.8

AqEE B ZAPZTE E9F -2 S50l4 A Hl&0]
76.8% (2021), 76.2% (2022) 2 th2 2|7} H| w5t A
oA T2 Ao 2 AT S50 A S5 el
AL FARR 24 AeiE A o] 1,029.9 haoll o] 2t (AgriX
2023). 2GRS0 7|5 AES T 6217} 138F 22
715 AL7F w9 W2 A o2 A ARt QA 715
of] 3£3}%]7] W& (Choi et al. 2012; Kim et al. 2015), AF
& 7HA Hol7} got S0t thE AT 955 Y
A AE7t 2o ZoR woE oyt ZAd s un)E
9] 2021~2022'd A AN WY A5 HH dp A5 =

5 WA A olako] wsio] 30% HITH] A0 £
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ALE]QIEt, whebA], o2 o] AR oA 11 Pt u
of WAqt AgHs| o] Fo|XthH 11 wsiE HASAA 4
oL, AAaGIin]E £ QI Al A5ttt
7 A7) FAER olsste] moiE £ ok jlen
= AEiA] QI At ot A AGH A 9 o] @5t
(Choi et al. 2011; Choi et al. 2012).

FEA ol A Zrljn] o] WS ZARRE A3 (Tables
3, 4), Y2 20214 2.6%, 20229 1.9%, 452 2021
| 3.2%, 20229 3.6% 2] AA A LAYt Zofn]Q]
735 A ju|F3} vl ste] Aol AglEd £

Ab A HH] 4% EA] FEHATE = iol A Zofjn] Ay
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Table 3. Occurrence status of Lycorma delicatula eggs in Chungbuk province from 2021 to 2022

Degree of occurrence (ha)

Year Region Survey Occurrence Occurrence
area (ha) area (ha) rate (%) Low Middle High Very high

Cheongju 62.2 9.9 15.9 5.5 4.4 0 0
Chungju 50.0 0.5 1.0 0.5 0 0 0
Jecheon 92.0 0.0 0 0 0 0 0
Boeun 1.0 0.0 0 0 0 0 0
Okcheon 50.7 17 3.4 1 0.2 0 0.5
Yeongdong 60.0 3.1 5.2 3.1 0 0 0

2021 Jeungpyeong 70.0 0.1 0.1 0.1 0 0 0
Jincheon 46.0 0 0 0 0 0 0
Goesan 45.1 0 0 0 0 0 0
Eumseong 50.0 0.1 0.2 0.1 0 0 0
Danyang 50.0 0 0 0 0 0 0
Total 5870 15.4 2.6 10.3 4.6 0 0.5
Cheongju 62.2 6.9 1.1 1 5.9 0 0
Chungju 52.0 17 33 1.7 0 0 0
Jecheon 92.0 0.0 0.0 0 0 0 0
Boeun 51.6 0.0 0.0 0 0 0 0
Okcheon 50.0 2.6 5.2 17 0.6 0.2 0.1
Yeongdong 60.0 0.5 0.8 0.5 0 0 0

2022 Jeungpyeong 70.0 0.0 0.0 0 0 0 0
Jincheon 46.0 0.0 0.0 0 0 0 0
Goesan 52.1 0.0 0.0 0 0 0 0
Eumseong 50.0 0.2 04 0.2 0 0 0
Danyang 50.0 0.0 0.0 0 0 0 0
Total 635.9 1.9 1.9 5.1 6.5 0.2 0.1

27 AFAH o fe 2 Wk 2 Wste] E & 5
2= (Lee et al. 2009; Park et al. 2009; Shin et al. 2010;
Kim 2013), & ZAF A3}, @2 SEA A= Bert =
A2 Ao ZAE T Zufjn]zt o] EAAH o=
T Azto] 2ol whet A 0] &g, ZF 7] ke
Zofjo] FAE et vhget A &5 FToE Al A

ines
i §

gl > IR do N
hl

o2 24291 o] W g gk Zlojtt,
ofju] o] drAiEE AL AT} (Tables 5, 6), E5d<
202149 4.1%, 20229 1.7%, 52 202149 4.6%, 2022

2.7%°] WA A LAYt f-2tate] mjnubd-2 o
ARE A Ao w FASHAR o F-o] WY 54 7
si71, S7171, 7], Far) o] e & F7HIA
71742 9] 713to] Zfol ol FR7F Atk (Lee and Lee
1999; Lee and Lee 2000; Lyu 2015). AA| £ ZAA T
SEA| oA wjuLe] A HA o] 49 o2 & A
O] AN o<l ZAG Nl F} HlawsE A A
Zo] - 2 .

2 AT i siE A ulu], Zufjn], viu)u
2o 2|7 Foko] RS B 2 g e E-2
Ut JF BT 22~25% HEIE 43 5 132l A EAYH vt
H, Zujuje} sl tfEE o] Th4=of| A Ay oA
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Table 4. Occurrence status of Lycorma delicatula adults in Chungbuk province from 2021 to 2022

Degree of occurrence (ha)

Year Region Survey Occurrence Occurrence

area (ha) area (ha) rate (%) Low Middle High Very high

Cheongju 56.2 5.4 9.6 3.0 14 1.0 0

Chungju 140.0 1.7 1.2 1.7 0 0 0

Jecheon 105.0 0.6 0.6 0.6 0 0 0

Boeun 58.0 0 0 0 0 0 0

Okcheon 51.0 3.3 6.5 1.8 14 0 0.1

Yeongdong 70.0 2.0 2.9 2.0 0 0 0

2021 Jeungpyeong 70.0 0 0 0 0 0 0

Jincheon 470 0 0 0 0 0 0

Goesan 53.1 0 0 0 0 0 0

Eumseong 50.0 10.5 21.0 0 10.5 0 0

Danyang 40.0 0 0 0 0 0 0

Total 740.3 235 3.2 9.1 13.3 1.0 0.1

Cheongju 56.2 54 9.6 25 1.9 1.0 0

Chungju 120.3 15.2 12.6 75 3.3 1.8 2.6

Jecheon 105.0 0.2 0.2 0.2 0 0 0

Boeun 55.0 0.0 0.0 0 0 0 0

Okcheon 24.0 11 4.6 0.3 04 04 0

Yeongdong 70.0 1.0 14 1.0 0 0 0

2022 Jeungpyeong 70.0 0.0 0.0 0 0 0 0

Jincheon 46.0 0.0 0.0 0 0 0 0

Goesan 52.8 0.0 0.0 0 0 0 0

Eumseong 50.0 2.5 5.0 25 0 0 0

Danyang 50.0 0.0 0.0 0 0 0 0

Total 699.3 254 3.6 14.0 5.6 32 2.6
QO HAS @ M Wwo) Gorth mebd 3% AR ieulE-L 20212022 BE} AE BT Ajwiel
Aol /1% AR At A ZADARuFL A BaotolH WAe] gerowl, 1 9 thE, H, A% 5
AR AEe] 85 U ARG o] RUSE AV EF olME U waskglot, WL B gkt 24
o] Ralsh= Al7]o HAIE st fsiE FaoM7]= ]S Abte] 715 A9 k= =4 (Kim et al. 2015),
Ro| Folmct Fashe, Zejulo} s @A) B BgololA fFe] ARk £ gty BIEo] gl
Aee BT ASE 712 Js 5 ot aQlo= %) (Choi ef al. 2017), Atk2] 74 B ZAjolA WhAyafo] W
2o A Z7lef thulsto] AAT oL SH= o] F grout, Hoh WaIRe] WA oot AT ANE B
2% Aol oh SHAGL 24 A WA 1, 29171 Bpolet A}
N ™, 7 W& o] 27} 4,601 ha, 3,561 ha®]TH(AgriX 2023).
32.71Fadsd ag s weps B 2ARA TP B WAS 2] A
B a7o] 24 A diF0] 715 A e BAs A A T B U1 B ere v|Sstln By
7] 915 ¥ T3 (pie chart) & /7t 27} (Figs. 1~3), & of JA] Al HF o] Z7tolAA] HAgFo] Zro] J7talS
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Occurrence status of three major insect pests in Chungbuk province

Table 5. Occurrence status of Lymantria dispar eggs in Chungbuk province from 2021 to 2022

Degree of occurrence (ha)

. Survey Occurrence Occurrence
Year Region area (ha) area (ha) rate (%)
Low Middle High Very high

Cheongju 62.2 0 0 0 0 0 0
Chungju 50.0 0.5 1.0 0.5 0 0 0
Jecheon 92.0 8.0 8.7 6.0 2.0 0 0
Boeun 1.0 0 0 0 0 0 0
Okcheon 50.7 0.1 0.2 0.1 0 0 0
Yeongdong 60.0 0 0 0 0 0 0

2021 Jeungpyeong 70.0 0.1 0.1 0.1 0 0 0
Jincheon 46.0 0 0 0 0 0 0
Goesan 451 0 0 0 0 0 0
Eumseong 50.0 0 0 0 0 0 0
Danyang 50.0 15.2 30.4 12.6 2.6 0 0
Total 5870 23.9 4.1 19.3 4.6 0 0
Cheongju 62.2 0 0 0 0 0 0
Chungju 52.0 1.4 2.7 0.4 1.0 0 0
Jecheon 92.0 6.0 6.5 5.0 1.0 0 0
Boeun 516 0 0 0 0 0 0
Okcheon 50.0 0 0 0 0 0 0
Yeongdong 60.0 0 0 0 0 0 0

2022 Jeungpyeong 70.0 0.1 0.1 0 0 0 0
Jincheon 46.0 0 0 0 0 0 0
Goesan 52.1 1.3 25 1.3 0 0 0
Eumseong 50.0 0 0 0 0 0 0
Danyang 50.0 2.1 4.2 2.1 0 0 0
Total 635.9 10.8 1.7 8.8 2 0 0

= apple

= peach

= jujube
grape

= blueberry

= pear

= persimmon

# plum

u apple

# pear
# blueberry

= plum

® prunus mume

= apple

= peach

# blueberry
jujube

& pear

= apple

= peach

# jujube
blueberry

= schizandra

u grape

= persimmon

= plum

® Korean angelica-tree

= pear
= false acasia
= grape

u plum

Fig. 1. Occurrence rate of Pochazia shantungensis eggs and adults by host from 2021 to 2022 (A: eggs in 2021; B: eggs in 2022; C: adults

in 2021; and D: adults in 2022).

Zlo 7 g shA|Nt o] 1 ol A AfufH A o] b
° gha AAH o2 ¢ Fag ek oujor®
ot webA 2 uelE o AAsH dAlske

d

olt

7} FAE = S 270 A= of-gflof & Ao|tt
Zofjn] o] AJZ& 2021~2022E RF Eosob Alap TR
of A EhAjeFo] Wekyl W5t mr oA st wWekon)
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Table 6. Occurrence status of Lymantria dispar adults in Chungbuk province from 2021 to 2022

Degree of occurrence (ha)

oo meen S O O
° Low Middle High Very high

Cheongju 56.2 0 0 0 0 0 0
Chungju 140.0 15.6 1.1 12.4 3.2 0 0
Jecheon 105.0 13.0 12.4 5.0 8.0 0 0
Boeun 58.0 1.0 1.7 0 0 1.0 0
Okcheon 51.0 0 0 0 0 0 0
Yeongdong 70.0 0 0 0 0 0 0

2021 Jeungpyeong 70.0 0.2 03 0.2 0 0 0
Jincheon 470 0 0 0 0 0 0
Goesan 53.1 1.3 24 1.3 0 0 0
Eumseong 50.0 3.0 6.0 3.0 0 0 0
Danyang 40.0 0 0 0 0 0 0
Total 740.3 34.1 4.6 219 1.2 1 0
Cheongju 56.2 0.0 0.0 0 0 0 0
Chungju 14.6 8.9 78 0 0 6.2 2.7
Jecheon 105.0 6.0 5.7 6 0 0 0
Boeun 55.0 0.0 0.0 0 0 0 0
Okcheon 240 0.0 0.0 0 0 0 0
Yeongdong 70.0 0.0 0.0 0 0 0 0

2022 Jeungpyeong 70.0 0.0 0.0 0 0 0 0
Jincheon 46.0 0.0 0.0 0 0 0 0
Goesan 52.8 1.5 28 15 0 0 0
Eumseong 48.0 2.0 4.2 2 0 0 0
Danyang 50.0 0.0 0.0 0 0 0 0
Total 691.6 18.4 2.7 9.5 0 6.2 2.7

# peach

u apple

® grape
chili

u sesame

aane ® peach

 grape
= apple
ailanthus

wegmpe # jujube
= cedrela sinensis
s peach

apple
u cedrela sinensis
s chestnut
= fatsia

= ailanthus
u fatsia
& sumac
u soybean
u soybean
u perilla
= jujube

& ailanthus
cornus
= blueberry = cornus

= persimmon = false acasia

Fig. 2. Occurrence rate of Lycorma delicatula eggs and adults by host from 2021 to 2022 (A: eggs in 2021; B: eggs in 2022; C: adults in
2021; and D: adults in 2022).

Aptol Bapote] wERe WS- Aodch Bojule AEt RolA] B 202 RAPEYIE Baolel Al 24t @

ot ZEURE 7P A2 B o] Qv (Lee et 2ol Wolsol= g5 BT WAl Fal Zo At
al. 2009), £ ZALA & PErta} o] dbAEfo] T} Afeo] ol o] FofA Al Hpol Bt X0 7] A
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= apple m apple
® peach
plum

grape

blueberry
grape

= false acasia

Occurrence status of three major insect pests in Chungbuk province

‘ = peach
\ = apple m apple
® cherry

peach

fatsia
chili
® perilla

Fig. 3. Occurrence rate of Lymantria dispar eggs and adults by host from 2021 to 2022 (A: eggs in 2021; B: eggs in 2022; C: adults in 2021;

and D: adults in 2022).

SLt w2 ZoR matEt I EFde] wAgHEo]
ZIof| ARt = WA A2 Hpoteh Abbol| A = Ay
Bk op g} Bgolel Attel Ak

S ok 7|0l Esotet AA7EA] s =
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