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Suitability of plant species as food for Asian gypsy moth larvae of the
Hokkaido population

Kensuke Onopera, Hideho Hara
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Table 1. Numbers of larvae tested and percents of larvae survived in each tree species in laboratory feeding test (14 — 17 days) for the first instar

larvae of Hokkaido population of gypsy moth, 2008.

F1. 2008FENDY 1 71 HAFEEFE 1 HOBHAETHRRICH T I2AEFBOEEGM S > 7 EHHMEDBEHS S OHBRKETEOD
BADEFEE.
Percent of larvae survived®
o Number of
Smtabllalty Tree species Plant parts larvae . Ist .2nd Total
Rank instar instar
tested
A THIIRY Picea glehnii old leaves 99 0 0 0
ayYvF Sciadopitys verticillata old leaves 99 0 0 0
INAARTTY Cephalotaxus harringtonia old leaves 100 0 0 0
A FA4 Taxus cuspidata old & new leaves 99 0 0 0
Y~ Morus australis leaves, flower buds 74 0 0 0
FavtkrIIy Schisandra chinensis leaves 100 0 0 0
FyoNF Stewartia pseudocamallia leaves 66 0 0 0
AR AVES Hydrangea paniculata leaves 98 0 0 0
F=7X Daphne pseudomezereum ssp. Jezoensis  leaves 100 0 0 0
B VA= =aV) Pinus thunbergii old leaves 50 34 0 34
EVYFIVY Pinus mugo old leaves 97 7 0 7
NNV Abies sachalinensis old leaves 97 1 0 1
AF Cryptomeria japonica old leaves 69 3 0 3
F T ) TIN  Chamaecyparis pisifera old leaves 98 8 0 8
SO Thujopsis dolabrata old leaves 96 6 0 6
Y~7% Kerria japonica leaves 99 19 0 19
= g B Euonymus alatus leaves 75 1 0 1
NAA XD llex crenata f. bullata old leaves 71 6 0 6
T®TI Elaeagnus umbellata leaves 100 2 0 2
NI xS Rhododendron brachycarpum old leaves 79 35 0 35
Y7avy Ardisia japonica old leaves 69 33 0 33
g/ % Styrax japonica leaves 99 2 0 2
ATHXFTFT Callicarpa japonica leaves 47 6 0 6
FIINT A Lycium barbarum leaves 100 2 0 2
H~< X3 Viburnum dilatatum leaves 99 20 0 20
C Y=o ¥ Weigela hortensis leaves 98 93 0 93
D Xy Tav Pinus parviflora var. pentaphyla old leaves 100 3 1 4
Ay a7 Metasequoia glyptostroboides leaves 95 7 1 8
F v RenN Chamaecyparis obtusa old leaves 74 14 1 15
FyraTy Magnolia praecocissima var. borealis leaves 98 21 21 43
IYUNTTE Akebia trifoliata leaves 97 7 2 9
FFF Aesculus turbinata leaves 96 7 5 13
E NI Larix kaempferi leaves 98 4 96 100
IR Picea jezoensis old & new leaves 100 32 64 96
IvVvYEY sy Juniperus rigida old & new leaves 75 21 41 63
=3 A4 kN Thuja occidentalis old & new leaves, flowers 99 49 1 51
F=TN3 Juglans mandshurica var. sachalinensis ~ leaves 68 79 12 91
YA I3 UNaXYF X Populus nigra var. italica leaves 75 1 99 100
* ) IS F Salix sachalinensis leaves 71 0 100 100
AV S Alnus japonica leaves 99 2 98 100
T Hh N Betula platyphylla var. japonica leaves 76 64 14 79
7F Fagus crenata leaves 99 0 99 99
IXFT Quercus crispula leaves 81 1 99 100
P Zelkova serrata leaves 97 4 93 97
NV = L Ulmus davidiana var. japonica leaves 100 26 63 89
VA Cercidiphyllum japonicum leaves 98 1 98 99
L UNANE /KT X Berberis amurensis leaves 76 51 43 95
TN U Hamamelis japonica var. obtusata leaves 63 0 98 98
AR AT Ribes japonicum leaves 99 0 100 100
IV EYT Spiraea sericea leaves 76 57 43 100
IV T Prunus sargentii leaves, flowers 99 56 18 74
INTTFA Rosa rugosa leaves 51 0 100 100
X3 Malus toringo leaves 99 2 96 98
IV LY Acer mono leaves 95 33 20 53
I 71w AE ¥ Rhamnus japonica var. japonica leaves 97 63 5 68
T F Tilia japonica leaves 96 26 69 95
IAF Swida controversa leaves 99 25 42 68
Ny KA Syringa reticulata leaves, flowers 69 58 33 91
a WMEMT ¥ 71OV TIZFES5 B, Seetable 5 for suitability rank.
b EIZENZIVNIE LT Z MU AL T 5, Values are rounded to the whole number, respectively.

48



AeiEE RSB FE MRS Nod8

Table 2. Numbers of larvae tested and percents of larvae survived in each fern/grass species in laboratory feeding tests (14 — 17 days) for the first
instar larvae of Hokkaido population of gypsy moth, 2008.

R2. 2008FENV A ¥ A HALFBEEGFE 1 HORFFTHRICH T 3EXREOHES

727 EHE MR B KUHBRIE T RO

BANDOEFEE.
Percent of larvae survived”
Sultabﬂ: vy Fern/grass species Plant parts Nlig;t\)lzg of . Ist .2nd Total
Rank tested instar instar
A 7%V Ty Matteuccia struthiopteris leaves 100 0 0 0
L Narcissus tazetta var. chinensis leaves 100 0 0 0
VX=X YTAYVRAR  Iris germanica leaves 99 0 0 0
AN Fallopia japonica leaves 86 0 0 0
I3 Cerastium holosteoides var. hallaisanense leaves 65 0 0 0
TrT Ay Adonis amurensis leaves 95 0 0 0
A=y AL T Oenothera biennis leaves 99 0 0 0
7 <A Sasa senanensis old leaves 49 0 0 0
B vy Symplocarpus foetidus var. latissimus leaves 99 2 0 2
HFANA T Cremastra appendiculata old leaves 53 11 0 11
17 7% Urtica thunbergiana leaves 50 2 0 2
=)y Anemone flaccida leaves 94 2 0 2
yFYRAIL Viola grypoceras leaves 99 11 0 11
L XY INVZFZF VT Vinca minor leaves 98 2 0 2
exXF F)avy Lamium purpureum leaves 99 26 0 26
C A FF Equisetum arvense leaves 100 52 0 52
FavIv=r=2  Allium victorialis subsp. platyphyllum  leaves 78 82 0 82
ENZ Phragmites communis leaves 98 53 0 53
Fo¥y Rumex japonicus leaves 98 64 0 64
TEARX) T T Veronica persica leaves 77 69 0 69
I)HA=Z TV Adenophora triphylla var. japonica leaves 97 58 0 58
D XXy Paeonia japonica leaves 100 7 1 8
RTrAVY Hylotelephium erythrostictum leaves 97 14 1 15
JALF T Mpyosotis scorpioides leaves 99 22 9 31
E A 7 Juncus effusus var. decipiens leaves 73 89 11 100
DA /40N Trifolium repens leaves 97 35 60 95
rvvava Geranium nepalense subsp. thunbergii  leaves 99 14 82 96
IUN Cryptotaenia japonica leaves 96 39 61 100
FANa Plantago asiatica leaves 70 83 1 84
7 * Petasites japonicus leaves 73 51 1 52
ATy KRR Taraxacum officinale leaves 99 48 15 64
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HEIZHL Y B 2 e DS oA FE B X Ol % 5ok L 72,
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See table 5 for suitability rank.
Values are rounded to the whole number, respectively.
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Table 3. Number of larvae tested and percents of larvae survived in each tree species in laboratory feeding test (15 days) for the first instar larvae

of Hokkaido population of gypsy moth, 2009.
3. 2009FENV 1 ¥ A HAFEEEE | BHRFAFTHRRBRICH T 2EEMT > 7 EHENRE S LUHBRR TEORINDEEFSS.

Percent of larvae survived”

SUItabl{}ty Tree species Plant parts Nliranr?zzz of . Lst ‘2 nd .3 rd Total
Rank tested nstar 1nstar 1nstar
A yuawxy Pinus thunbergii old leaves 100 0 0 0 0
A FA4 Taxus cuspidata old & new leaves 100 0 0 0 0
Y~ Morus australis leaves, flower buds 50 0 0 0 0
TV A Hydrangea macrophylla f. macrophylla leaves 50 0 0 0 0
A XLyTa Maackia amurensis ssp. Buergeri leaves 50 0 0 0 0
N1 Kalopanax pictus leaves 50 0 0 0 0
B INT AT F Weigela coraeensis leaves 50 2 0 0 2
D 1Fav Ginkgo biloba leaves 50 0 20 6 26
Ay afxy Metasequoia glyptostroboides leaves 49 8 22 2 33
IYRE YT TV Juniperus rigida old & new leaves 100 0 34 12 46
Y~ T7F Kerria japonica leaves 89 42 1 0 43
M F Aesculus turbinata leaves 48 0 4 10
I/ % Styrax japonica leaves 48 13 15 0 27
YF5E Fraxinus mandshurica var. japonica  leaves 50 4 2 0 6
LTGHXFNT RA Syringa vulgaris leaves, flowers 67 9 3 0 12
B YRy Viburnum opulus var. calvescens leaves 93 3 4 0 8
E VA=V Larix kaempferi leaves 99 0 0 100 100
NNV Abies sachalinensis old & new leaves 92 0 45 52 97
TR Picea glehnii old & new leaves 95 0 14 72 85
—F A enN Thuja occidentalis old & new leaves, flowers 105 0 31 24 B5)
YA IUNTYFF Populus nigra var. italica leaves 96 0 0 99 99
T H N Betula platyphylla var. japonica leaves 80 0 0 94 94
s Zelkova serrata leaves 98 0 0 98 98
AR ) * Platanus orientalis leaves 49 6 35 10 51
V= Prunus * yedoensis leaves, flowers 49 4 4 86 94
IYYH T Prunus sargentii leaves, flowers 96 11 56 29 97
FFAXE Sorbus commixta leaves, flower buds 95 0 0 100 100
=kThTT Robinia pseudoacacia leaves 49 0 6 90 96
IA LYY Acer mono leaves 48 0 0 100 100
TXT3 Elaeagnus umbellata leaves 50 8 60 20 88
I LT W XYY Y Rhododendron dauricum old & new leaves, flowers 100 0 4 92 96

a HMAEMET V72O WTIEE S B, See table 5 for suitability rank.
b HIZEN VNI LT ZUSEH AL T %, Values are rounded to the whole number, respectively.

Table 4. Numbers of larvae tested and percents of larvae survived in each tree species in laboratory feeding test (20 days) for the third instar

larvae of Hokkaido population of gypsy moth,  2010.
R4, 2010FEDY 1 ¥ A AABEEFE 3 BLREVTHEXICH (T 5 HBRE T RO ARKRIER DR HIEFE &

Percent of larvae survived®

Number of 3rd 4rd

Suitability

Species Plant parts larvae tested  instar  instar Total Rz%%;in
A FA4 Taxus cuspidata old & new leaves 30 0 0 0 A
7T A Hydrangea macrophylla f. macrophylla leaves 30 0 0 0 A
N F) Kalopanax pictus leaves 30 0 0 0 A
INT AT F Weigela coracensis leaves 30 0 0 0 B
fFay Ginkgo biloba leaves 30 0 50 50 D
M F Aesculus turbinata leaves 30 0 0 0 D
VA=V Larix kaempferi leaves 30 0 100 100 E
—F AN Thuja occidentalis old & new leaves 29 3 62 66 E

a HIEZNZIVNEE LT 2B AL TV 5, Values are rounded to the whole number, respectively.
b AT 27OV TIERS B, See table 5 for suitability rank.
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Table 5. Suitability rank of plant species as larval food for Hokkaido population of gypsy moth based on development and survival in

laboratory feeding tests.

K5 WHOBE - £FRRICE 2HBREDOESMHEZ >V

AT > ——
Suitability Rank KM OBEE - EAFRI

Development and survival of larvae

A 1D £ £§ X THLE

2 2 T A A ER50 % Al
2 Wil R AR E50% DL
2 il L C AR50 % Al

2 il L CAAEER50% P b

Mmoo oaw

All larvae died in first instar.
Not developed to 2 nd instar, < 50 % survived.
Not developed to 2 nd instar, > 50 % survived.

Developed to 2 nd instar, < 50 % survived.

Developed to 2 nd instar, > 50 % survived.
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Table 6. Combined suitability rank based on laboratory feeding tests for the first and third instar larvae of Hokkaido population of gypsy moth, 2008

-2010.
6. 2008~2010FEN Y A ¥ 1 HALBEMEFE 1 15, JWHRAFTHBOBRICESVABEEMS Y
Suitability rank Number
Development and Plant species ™ parts® Of,
survival of larvae species
A RATree : 7 ¥ ¥ FSev-IHHEOL, /A A X H¥Ch-IHZEOL, 1 F 1 Te-IHZE - FrEEOWNI,
1D T 3 THRHTE Y~ 27 T Moa-# - #L/Fb, F a7ty T I TSccFEL, TV VNFSp-EL, 1
All larvae died in first instar. /) 7Y FHp-%#L, 7V A Hm %L, XL 2 Maa-EL, J =7 XDp-#L,
A B
¥ - BRFern/grass © 7V 7Y Mas—HEL, AA L UNHL, JVr—~r T A1) Alg-HEL
A% FUF-#L, I3IF7HYCh-#L, 7772V AL, X~V 3 A 7 0b—#L, 8
7 < A ¥ ss-IHIEOI
B ARA&Tree : 7 10~ VPt-IHEEOl, € ¥+~ VPm-IHZEOL, A FCrj-IHZEO],
2WBIEL o 7oAl T T2 ) T CprlHEEOL B NTA-IHEEOL I~ L IBaZEL, < A A XV 7rlc-IHEEO], 13
HE 173850 % A NI YT x 7 FRb-IHEEOL Y73 VAG-IHFEOL A T % 2 F T Caj-HEL,
Not developed to 2 nd L TANZ A RL, AYAIVEIL, NIATYIWCRL .
instar, < 50 % survived. ¥ KFern/grass - ¥ ¥V USHEEL, YA N T Y Ca-IHEEOL, A T 7 HU-ZEL,
SV Y VYAFRHEL ¥ FYRAILVEEEL LAV LVZFZF Y I Vm-EL, 7
b XA Ny ayyLp-#L
KTree : ¥ =7V FWh-%L 1
DL shorpie KT 520 FWh e
% VL I N . . . - . . -~
iio?&gvi?ogej to 2nd ¥ - BiKFern/grass © A¥ FEa-3EL, Faviv= 7; 7Av—f;£~L, 3 7 Pc—3EL, 6
instar, > 50 % survived. FUEFIREEL, AFA X TTI)VpHEL, VT A=Y VAL
D KA Tree : 1 F 3 7 Gb-FEL, ﬂw:aﬁpp IEI*EOI A Y a4 T7Mg-HEL
2L RISE L 721 T F ¥ R /NCo-lHIEOL, F4 T 7T I Mp-2EL, I VNTTEAK-FEL, v~ 7 FKj-ZL, 12
A AR50 % A hF FAet-HEL, I/ FSi-HL, YF éf‘%Fm—ﬁL, [T FINY FA Syv-2E - fELF,
Developed to 2 nd A YAV L
instar, < 30 % survived. g5 K Grass © ¥ % 7 ¥ ZPaiHL, N4 A VU HeHL, U AL F 7 Mys L 3
KATree : 717 VLk-3L, b+ F<VAs-[HIE - FIEOYNI, =/~ VPj-IHIE - Frig
2 WLl B E L2 fET T AT Y Pe-IHIE - HITEOUNIL, I ¥~ Y x 7 ¥ v I-IHEE - FrEEONN,
AA£350% DL =4 A ETo-IH%E - #1%E - fEOUNVF, A+ =7V IIm-HL, A I 7\ 3Y F FPn-HEL,
Developed to 2 nd T FFSas—HEL, N/ FAL-HEL, T Y NBpHL, 7 JFc-¥L,
instar, > 50 % survived. I XFTQeTEL, YV FZs—FEL, NIV=LUA-FEL, /1Y T Cej—FEL,
L HNAE JRT ABa-BEL, AXA T/ FPo-FL, ~I/NY 4 7 Hi-HEL, 34
aARAY AT YRIG-HEL, T VEY 7 Sps—HEL, VA A T )Py - fELIF,
IV Y7 IPsHE - JEL/F, NYFARCHEL, FF < FSoc 2% - HL/Fb, A IMEHL,
=T H Y TRpHL, LVAYVAMm-FEL, IV /707 AE FFRhj-%EL,
T FTiEL, 7 ¥ 7 IBu-FEL, I X ¥ Swe-HL,
_TTATEXY Y IREER - FE - ALOUNVE, N FASCR-MBLE
TR Grass: 4 7 HJe~FEL, >0V A7 HTr-%L, 7/ a7 aAGnEEL, I VNG-¥EL, 7
A INTPa-FEL, T FPej-FEL, LA IV H VKR KRTo-HL
a 20084 £20094E b L IR E3WHT 7 > 7 A - 7281, HAEROEHWT 7120wt Tv b,
Species having different suitability ranks in 2008, 2009 and 2010 are sorted into higher suitability rank.
b L HAMETE L RLIRL T 2.
Species names are abbreviated to their initial letters, such as Sciadopitys verticillata to Scv. (cf. Table 1, 2 and 3)
c IHZEIZRIFELART O%E, FEE LRl - WHRREEARIC BT 2 U425, EII%BEN - SRIIB I 2 LFELERT S,
Ol: old leaves (previous or earlier years'), NI: new leaves (current year's), L: leaves, Fb: flower buds, F: flowers.
(BHED 2 W5 TE ST 7D, EOM % fAEY) & i 7: 2009), & L CoMENEE RIS 5 7290 1L R o Es
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Summary

The first and third instar larvae of the Hokkaido population of
gypsy moth Lymantria dispar sensu lato were reared on 71 tree
species and 31 fern/grass species in the laboratory to study the
suitability of these plants as food sources for the larvae. The
suitability of plant species was classified into five ranks. During
the feeding test, first instar larvae did not survive on 11 tree
species and eight fern/grass species. On 14 tree species and 13
fern/grass species, although first instar larvae survived during the
test, they failed to develop to the second instar. On five tree
species, third instar larvae did not survive during the feeding test.
Compared with the results of the feeding test on North American
populations of the gypsy moth, the Hokkaido population fed better
on 10 genera among 34 studied genera, suggesting a wider host

plant range in the Asian strain than in the European strain.

Key word: Asian gypsy moth, food plant, Hokkaido population,
laboratory feeding test, suitability
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