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Predicting the Potential Habitat, Host Plants, and Geographical Distribution
of Pochazia shantungensis (Hemiptera: Ricaniidae) in Korea

Dong Eon Kim*, Heejo Lee, Mi Jeong Kim and Do-Hun Lee
Department of Eco-safety, Bureau of Conservation Ecology, National Institute of Ecology, Seocheon 325-813, Korea

ABSTRACT: In 2014, surveys were conducted in Korea to study the geographical distribution, host plants, and potential habitats of
Pochazia shantungensis. The occurrence of P. shantungensis was confirmed in 43 cities and counties nationwide, and identified for the first
time in Gyeongsangbuk-do. P. shantungensis has a wide range of diverse host plants comprising 113 species in 53 families, including
crops, fruits, and forest trees. Since the hemipteran was first reported in Korea, 138 species from 62 families have been identified as P.
shantungensis host plants. This insect feeds on the following major host plants: Malus pumila, Aralia elata, Styrax japonicus, Salix gracilistyla,
Broussonetia kazinoki, Albizia julibrissin, Ailanthus altissima, Castanea crenata, Robinia pseudoacacia, and Cornus officinalis. Potential habitat
was analyzed in the present study using the Maxent model with 12 variables (8 climate, 1 land cover, 1 forest type, 1 ecological zoning,
and 1 distance). The model ROC AUC was 0.884, indicating a high accuracy. In the present study, precipitation of warmest quater,
mean temperature of warmest quarter, forest type, and land cover were the most significant factors affecting P. shantungensis distribution,
and habitat.
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Table 1. Environmental variables used to prediction the potential habitat

Group of variables

Environment variables

Explanation of variables

Annual Precipitation (a_p) A4
Precipitation of Warmest Quater (p_wq) AEATF
Precipitation of Coldest Quater (p_cq) ASH7 T
Climate Precipitation of Warmest Month (p_wm) 8 HA7dF
Annual Mean Temperature (am_t) A7)
Mean Temperature of Warmest Quater (mt_wq) EHH 7L
Max Temperature of Warmest Month (mt_wm) 8¢ z|117|2
Min Temperature of Coldest Month (mt_cm) 1€ 2 A7)
Land cover Land Cover Map (land_use) EX g B3}
Forest type Forest Type Map (forest_type) oA} 3
Ecological zoning Ecological Zoning Map (eco_zone) A3 Y 1Y
Distance Distance from Water (dist_water) STAHZEE A
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Fig. 1. The distribution map of Pochazia shantungensisin Korea.

Table 2. The occurrence of Pochazia shantungensisin Korea

Survey area

GPS

Jung-dong, Giheung-gu, Yongin-si, Gyeonggi-do
Chucheon-ri, Gonmyeong-myeon, Sacheon-si, Gyeongsangnam-do
Bangmok-ri, Danseong-myeon, Sancheong-gun, Gyeongsangnam-do
Yeoui-ri, Hoengcheon-myeon, Hadong-gun, Gyeongsangnam-do

Sangwon-ri, Anui-myeon, Hamyang-gun, Gyeongsangnam-do
Hacho-ri, Mungyeong-eup, Mungyeong-si, Gyeongsangbuk-do
Seha-dong, Seo-gu, Gwangju Metropolitan City
Doryong-dong, Yuseong-gu, Daejeon Metropolitan City
Namhyeon-dong, Gwanak-gu, Seoul Metropolitan City
Songjeong-ri, Jeondong-myeon, Sejong
Jangsu-dong, Namdong-gu, Incheon Metropolitan City
Godal-ri, Godal-myeon, Gokseong-gun, Jeollanam-do
Wian-ri, Sandong-myeon, Gurye-gun, Jeollanam-do
Dongsan-ri, Seo-myeon, Suncheon-si, Jeollanam-do
Seryang-ri, Hwasun-eup, Hwasun-gun, Jeollanam-do
Sanje-ri, Sanpo-myeon, Naju-si, Jeollanam-do
Sinwol-ri, Gochang-eup, Gochang-gun, Jeollabuk-do
Cheongdo-ri, Geumsan-myeon, Gimje-si, Jeollabuk-do

Jucheon-myeon, Namwon-si, Jeollabuk-do

N37°16'01.10" E127°09'55.20"
N35°05'18.08" E127°56'19.57"
N35°20'05.05" E127°56'14.03"
N35°06'53.56" E127°49'30.42"
N35°41'07.49" E127°45'36.85"
N36°45'20.05" E128°04'28.90"
N35°06'57.56" E126°50'15.74"
N36°22'46.06" E127°23'24.41"
N37°27'42.66" E126°58'09.21"
N36°37'34.03" E127°14'29.53"
N37°27'16.37" E126°45'36.69"
N35°16'31.20" E127°20'06.37"
N35°19'51.10" E127°29'21.00"
N34°59'37.30" E127°29'18.19"
N35°04'45.48" E126°55'11.39"
N35°00'28.17" E126°49'22.57"
N35°27'39.60" E126°40'28.54"
N35°43'06.24" E127°00'12.60"

I High
Middle
Low
Habitat type Damage
F ++
C ++
H +
R ++
\% ++
F
F
A% ++
\Y% ++
F ++
F ++
\Y ++
A% +++
C +
\% ++
F
H
R
R ++

N35°23'04.16" E127°25'52.36"
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Table 2. Continued

Survey area GPS Habitat type Damage
Jukgok-ri, Pungsan-myeon, Sunchang-gun, Jeollabuk-do N35°21'32.37" E127°07'10.18" v +
Machi-ri, Sanggwan-myeon, Wanju-gun, Jeollabuk-do N35°47'30.86" E127°15'24.13" C +++
Seogwang-dong, Iksan-si, Jeollabuk-do N35°58'16.44" E127°00'52.30" F +
Ido-ri, Imsil-eup, Imsil-gun, Jeollabuk-do N35°36'26.49" E127°17'38.87" C ++
Beonam-myeon, Jangsu-gun, Jeollabuk-do N35°35'49.39" E127°35'51.95" v +
Yongbok-dong, Wansan-gu, Jeonju-si, Jeollabuk-do N35°45'59.90" E127°4"28.22" A% +++
Sisan-ri, Chilbo-myeon, Jeongeup-si, Jeollabuk-do N35°35'24.65" E127°00'36.38" \% ++
Danyang-ri, Jinan-eup, Jinan-gun, Jeollabuk-do N35°45'59.87" E127°24'58.53" \% +++
Seonhak-ri, Sinpung-myeon, Gongju-si, Chungcheongnam-do N36°29'10.86" E126°59'20.65" v +++
Gagok-ri, Noseong-myeon, Nonsan-si, Chungcheongnam-do N36°17'36.92" E127°06'50.40" C ++
Boryeong-ri, Jupo-myeon, Boryeong-si, Chungcheongnam-do N36°25'09.02" E126°36'36.18" F +
Gandae-ri, Sedo-myeon, Buyeo-gun, Chungcheongnam-do N36°10'24.70" E126°56'25.51" v ++
Sinsong-ri, Gobuk-myeon, Seosan-si, Chungcheongnam-do N36°38'55.64" E126°32'51.59" F
Songnae-ri, Maseo-myeon, Seocheon-gun, Chungcheongnam-do N36°01'42.82" E126°43'45.65" F
Magok-ri, Songak-myeon, Asan-si, Chungcheongnam-do N36°41'26.28" E127°00'18.55" F ++
Bangsan-ri, Daesul-myeon, Yesan-gun, Chungcheongnam-do N36°39'52.97" E126°56'18.05" C +
Anseo-dong, dongnam-gu, Cheonan-si, Chungcheongnam-do N36°50'09.25" E127°11'35.01" F ++
Cheonjang-ri, Jeongsan-myeon, Cheongyang-gun, Chungcheongnam-do N36°25'32.86" E126°53'54.95" v +++
Seungeon-ri, Anmyeon-eup, Taean-gun, Chungcheongnam-do N36°31'01.92" E126°20'28.38" F +
Obong-ri, Guhang-myeon, Hongseong-gun, Chungcheongnam-do N36°36'00.16" E126°36'24.83" C +
Munbeop-ri, Mungwang-myeon, Goesan-gun, Chungcheongbuk-do N36°47'50.23" E127°45'46.10" R +++
Maehwa-ri, Okcheon-eup, Okcheon-gun, Chungcheongbuk-do N36°17'53.56" E127°35'57.91" H ++
Geonsong-ri, Jincheon-eup, Jincheon-gun, Chungcheongbuk-do N36°52'21.41" E127°23'48.47" F +
Buyongoecheon-ri, Nami-myeon, Seowon-gu, Cheongju-si, N36°31'47.62" E127°25'19.61" F N

Chungcheongbuk-do

C: Cultivated land in forest, F : Forest, H : Highway service area, R : Roadside, V : Valley in forest.
Damage : Percentage of damaged total leaf in a plant, +++ : more than 50%, ++ : 20~50%, + : less than 20%.
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Table 3. Model variables and contribution ratios

Environment Contribution Environment Contribution

variables ratio variables ratio
w(q 38.1% p_wm 3.8%
mt_wq 17.0% mt_cm 3.7%
forest_type 12.4% eco_zone 3.1%
land use 10.4% dist_water 0.6%
p_cq 10.3% mt_wm 0.6%

p_waq: Precipitation of Warmest Quater, mt_wq: Mean Temperature
of Warmest Quater, forest_type: Forest Type Map, land_use: Land
Cover Map, p_cq: Precipitation of Coldest Quater, p_wm: Precipita-
tion of Warmest Month, mt_cm: Min Temperature of Coldest
Month, eco_zone: Ecological Zoning Map, dist_water: Distance
from Water, mt_wm: Max Temperature of Warmest Month.
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Fig. 2. Response curves for the variables related to presence of Pochazia shantungensisin Korea.
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Fig. 3. Probability distribution (left) and prediction distribution (right) of Pochazia shantungensisin Korea.

A A WAL, e EaeAsl T A ol
Fehgo] &7 WAk Kang et al.(2013)2] A7to A Ak Lol A 2Pl |32 3 o) i
AZ1ell AFel A BAA| R ol gshe S0R & AT A ol wE AR YR ou A, o 5 Hod = svt =

]

e
el
i
Jo
el
&
:
o) |
o
o
o
rlr
po)
o
Lo
rO
i,
32
=
&3
0
o
re
re

184 Korean J. Appl. Entomol. 54(3): 179~189 (2015)



249l 27107 w7} &L B0 945k 2] o it 2
g A7l o Zegh Aoz of ARt
2] Z0] HyoZE 5 A R AL, 7], 24,
FE, A, A A mat oy el 7k 4| o2 o, Q1A AR
A& A, A, A A e ek, A, 7l 2| A7k A4
o] 7Fsa A 0 & o &3} ri(Fig. 3). ©] |52 A A7(Choi
etal., 2011; Choi et al., 2012; Kang et al., 2013; Jo, 2014) ]| =
solEl 2oz B o= mo] 2 ukedst Aola} WrkEch
EF 3 A TS0l A 2T u] 0] R A AR = et
A W2 (99,720 km?) 2] 2F 34% (34,297 km*) 2 ol 5] 91,
3% 7|5 stol| o3 A A2 2] HRo] Bk A Ao &
o] Wast Ao Aekech

B ol Aathelo] Zagsfuju| S Ao SHE 1y
S B3| Y3 1EATFEA AAA] HFA B7E B
(Maxent)& thokgh A7) o] Z@Atrel A3et sdwsol
Kelo] 714 Z28h 7 0 & withe|n, 7.2} 7hrako] PAH
g A Ao Hol, Aol A mek, YEe] 2S¢ Sol o

50l &&A AcKChou and Lu, 1977). =1} A A-ollA
Choi et al.(2012)0]] &J3t 7|41 &2 & 51502 Bl E it

2 AtolAs ERIE 7FAES F 533 114508 Ut
won, AdyAtel Blaste] AEA F7He F2 sy
(Euonymus alatus), 7WHE(Salix gracilistyla), 7Y Rhus
trichocarpa), EAPUYF-(Prunus persica), 7\ U-F(Prunus
verecunda), 255 Paulownia corea) % 87%0] F7}=)
O, % 1F(Choi et al,, 2012)8 E5H3 28 Aelv] 3] 7
FABE F 623} 138502 AU, 7IFUE W %
A SOl i AN FR 7|8 A Malus
pumila), YUY F(Diospyros kaki), =E|\}F(Zelkova serrata),
55U dralia elata), QSUEStyrax japonicus), 7AHE
(Salix gracilistyla), SYU5Broussonetia kazinoki), AF-H U5
(Albizia julibrissin), 7} 5 dilanthus altissima), EIPE
(Chaenomeles sinensis), AYZ7|(Rubus crataegifolius), S5
(Castanea crenata), OV7FA U Robinia pseudoacacia), AF5=
HCornus officinalis) 5°] ]t Table 4).

o ejsta] olich G oleld MpSol oS AsShER 2ol 3 B Ak 7| FARR ot 24 o
AU AHRALRL TR o] ST o R et Jlog Fto] AEAE 7HelistA Y Altsl] wiZell 7]5A1Ee i
. A7} - B 9ot 4 Wt op et 2R 239 3
4= F=(Taxus cuspidata)©) T sf7} ER1E]o] 25 7]524]
TS R P ELECE RSB PEREREE
7h =] AL glom, Al Alsh=t] Eagt s xxo] FAdEh
BaululFe] AR e SN AT slEage] gl o S rRsgol itk 4ol Aklol
5, AWAPFRCrataegus pinnatifida), T Diospyros kaki) A Zi591e.2 dolel 3] 164 ool Algbulajg i
Table 4. Host plants of Pochazia shantungensis
Families Scientific name Korean name H* K* c*
Juglandaceae  Juglans regia Dode SR ++ ©
Solanaceae  Capsicum annuum L. aF + ©
Lycium chinense Mill. PV AT + ©
Solanum melongena L. 714 + ©)
Rhamnaceae  Hovenia dulcis Thunb. SN + ©
Rhamnella frangulioides (Maxim.) Weberb. 7haFAH 7N + ©
Zizyphus jujuba var. inermis (Bunge) Rehder EIES A, ++ © O
Ebenaceae  Diospyros kaki Thunb. FAg =S +++ © O
Diospyros lotus L. IEuUE + ©
Aquifoliaceae  llex rotunda Thunb. HUE + ©)
Asteraceae  Aster scaber Thunb. 3 ++ ©
Aster yomena (Kitam.) Honda ZH7o| + © O
Cirsium japonicum var. maackii(Maxim.)Matsum. 377 O
Conyza canadensis (L.) Cronquist "z + ©
Erechtites hieracifolia Raf. F2AUE ++ ©
Erigeron annuus (L.) Pers. MYz O
Helianthus annuus L. SEI=A + ©
Petasites japonicus (Siebold & Zucc.) Maxim. H 9 + © O
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Table 4. Continued

Families Scientific name Korean name H* K* c*
Symplocaceae  Symplocos chinensis for. pilosa (Nakai) Ohwi AR + ©
Celastraceae  Euonymus alatus (Thunb.) Siebold SRR +++ ©
Euonymus japonicus Thunb. AP O
Lauraceae  Machilus thunbergii Siebold & Zucc. Suh}r O
Ulmaceae Hemiptelea davidii (Hance) Planch. A FE LR ++ ©
Zelkova serrata (Thunb.) Makino R +++ © O
Aceraceae  Acer palmatum Thunb. R ++ © O
Acer pictum subsp. mono (Maxim.) Ohashi BIA=E B A O
Acer triflorum Kom. E217] + ©
Commelinaceae Commelina communis L. HoAt= + ©
Euphorbiaceae Ricinus communis L. g ubx} ++ ©
Securinega suffiruticosa (Pall.) Rehder Ao + ©
Araliaceae Aralia elata (Miq.) Seem. SR ++ © O
Eleutherococcus sessiliflorus (Rupr. & Maxim.) S.Y.Hu QLZuLR +++ © O
Kalopanax septemlobus (Thunb.) Koidz. S + ©
Eucommiaceae Eucommia ulmoides Oliv. == O
Styracaceae  Styrax japonicus Siebold & Zucc. | &L +++ © O
Dioscoreaceae Dioscorea batatus Decne. o} + ©)
Polygonaceae  Persicaria perfoliata (L.) H.Gross g ul & + ©
Persicaria senticosa (Meisn.) H.Gross ex Nakai w2 LA + ©
Persicaria thunbergii (Siebold & Zucc.) H.Gross EAsIR=] + ©
Rumex crispus L. Ao + ©
Verbenaceae  Callicarpa japonica Thunb. RSB ++ ©
Aspidiaceae  Arachniodes aristata (G.Forst.) Tindale 7h=a A
Chenopodiaceae Chenopodium album var. centrorubrum Makino HolF O
Sapindaceae  Koelreuteria paniculata Laxmann And B A + ©
Oleaceae Chionanthus retusus Lindl. & Paxton ol FH + ©
Forsythia koreana (Rehder) Nakai i1 ++ ©
Ligustrum japonicum Thunb. BB + ©
Osmanthus fragrans Lour. A + ©
Syringa oblata var. dilatata (Nakai) Rehder SZirly] +++ ©
Ranunculaceae Clematis apiifolia DC. A} 2] + ©
Onagraceae  Oenothera biennis L. gulo]| & ++ © O
Cucurbitaceae  Cucurbita moschata Duchesne el + ©
Liliaceae Smilax china L. Aujg= O
Salicaceae Populus tomentiglandulosa T.B.Lee SAAUFE + ©)
Salix chaenomeloides Kimura SH= ++ ©)
Salix gracilistyla Miq. A= +++ ©
Salix koreensis Andersson HIEUE +++ ©)
Gramineae  Bothriochloa ischaemum (L.) Keng vl o A + ©
Echinochloa crusgalli (L.) P.Beauv. =7 + ©
Oplismenus undulatifolius (Ard.) P.Beauv. TFEZNE + ©
Setaria viridis (L.) P.Beauv. 3o & O
Sterculiaceae  Corchoropsis psilocarpa Harms & Loes. 77 O
Balsaminaceae [Impatiens textori Miq. =54 + ©
Lythraceae  Lagerstroemia indica L. HjE U3 + © O
Amaranthaceae Achyranthes japonica (Miq.) Nakai RS + © O
Moraceae Broussonetia kazinoki Siebold g ++ ©)
Cudrania tricuspidata (Carr.) Bureau ex Lavallee PR B A + ©
Morus alba L. Wr ++ © O
Cyperaceae  Cyperus microiria Steud. =954 O
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Table 4. Continued

Families Scientific name Korean name H* K* c*
Umbelliferae  Angelica polymorpha Maxim. 3°] + ©
Cannabinaceae Humulus japonicus Sieboid & Zucc. g = + © O
Caryophyllaceae Stellaria aquatica (L.) Scop. AHE + ©
Simaroubaceae Ailanthus altissima (Mill.) Swingle TlEUE +++ © O
Urticaceae  Boehmeria longispica Steud. A& + ©
Boehmeria platanifolia Franch. & Sav. INEAZ O
Boehmeria tricuspis (Hance) Makino AB 72 + ©)
Boehmeria tricuspis var. unicuspisMakino E7EmE + @)
Malvaceae  Hibiscus syriacus L. 435} + ©
Anacardiaceae  Rhus javanica L. HFUF ++ ©
Rhus sylvestris Siebold & Zucc. Aok ++ ©
Rhus tricocarpa Miq. Myt ++ ©
Rutaceae Zanthoxylum piperitum (L.) DC. ESH R A O
Zanthoxylum schinifolium Siebold & Zucc. APz U + © @)
Gingkoaceae  Ginkgo biloba L. St +++ © O
Caprifoliaceae  Perilla fiutescens var. acuta (Odash.) Kudo ol + ©
Viburnum erosum Thunb. =REIBAS + ©
Weigela subsessilis (Nakai) L.H.Bailey B ans + ©
Phytolaccaceae Phytolacca americana L. v =2}2] % + ©
Betulaceae  Alnus japonica (Thunb.) Steud. LR B S + ©
Corylus heterophylla Fisch. ex Trautv. pISlasans ++ ©
Rosaceae Chaenomeles japonica (Thunb.) Lindl. ex Spach ZY2 @)
Chaenomeles sinensis (Thouin) Koehne Ry +++ ©
Malus pumila Mill. A +++ ©
Pourthiaea villosa (Thunb.) Decne. var. villosa R el B Lo + ©
Prunus mume Siebold & Zucc. uff Al ++ O O
Prunus persica (L.) Batsch EAE +++ ©
Prunus serrulata var. spontanea (Maxim.) E.H.Wilson gy ++ ©
Prunus verecunda (Koidz.) Koehne N +++ ©
Pyrus calleryana var. fauriei (C.K.Schneid.)Rehder ol + ©
Rosa multiflora Thunb. R +++ © O
Rubus coreanus Miq. N + © O
Rubus crataegifolius Bunge A7) +++ ©
Rubus ikenoensis H.Lev. & Vaniot {7 + ©
Rubus parvifolius L. RS O
Stephanandra incisa (Thunb.) Zabel Ea SRS +++ ©
Taxaceae Taxus cuspidata Siebold & Zucc. T ++ ©
Ericaceae  Rhododendron indicum (L.) Sweet GArS + ©
Rhododendron schlippenbachii Maxim. Az + © @)
Rhododendron yedoense f.poukhanense (H.Lev.) AbEZ + ©
M.Sugim.ex T.Yamaz.
Theaceae Camellia japonica L. ST + ©
Stewartia pseudocamellia Maxim. L7 + ©
Fagaceae Castanea crenata Siebold & Zucc. R +++ © O
Quercus acutissima Carruth. A Lt +++ ©
Quercus aliena Blume FAZman -+ © O
Quercus serrata Murray 2 +++ ©
Araceae Pinellia ternata (Thunb.) Breitenb. i) O
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Table 4. Continued

Families Scientific name Korean name H* K* c*
Cupressaceae  Thuja orientalis L. ZuiE O
Cornaceae Cornus controversa Hemsl. § U5 + ©
Cornus officinalis Siebold & Zucc. A +++ © O
Leguminosae  Albizia julibrissin Durazz. AR +++ © O
Amorpha fiuticosa L. ZAH|RE + ©
Lespedeza bicolor Turcz. 2] O
Maackia amurensis Rupr. oESUE A+ ©
Pueraria lobata (Willd.) Ohwi 2 + © O
Robinia pseudoacacia L. A - +++ ©
Vitaceae Ampelopsis heterophylla (Thunb.) Siebold & Zucc. alhe = + ©
Vitis flexuosa Thunb. Al O
Scrophulariaceae Paulownia coreana Uyeki QEE +++ ©)
Veronica persica Poir. 2HELdE O
Fumariaceae  Corydalis ochotensis Turcz. =Y EFHY + ©
Leguminosae  Amphicarpaea bracteata subsp. edgeworthii (Benth.) A + ©
H.Ohashi

K : Author(2014), C¥: Choi et al.(2012)

H*: Host plant preference of adult and nymph : + : less than 30 individuals, ++ : more than 50 individuals, +++ : more than 100 individuals.
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