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Exploring on the Defense Strategies against Hervivory of Broad-leaved Tree Species Growing

in Taean-gun, Chuncheongnam-do™

Gab-Tae Kim®", Gab-Cheul Choo’, Dong-Pyo Lyuz, Tae-Won Um’

o] A= SHHE Higtol S5 SY-EEY A digh Wolders BAstaLat 6752 48 o=
Folders 245t 2 FHA 54, domatia, 24 B ZA GO A oRE TAFSEYITE AR T4
67% ol 465(68.7%) 9] ZA7t domatia 25 AHESIAL = A= UETH(Table 1). J7HAU-9}F AR
oo BT 2159 EgolA= domatia 27} gllow, Fujstel AHojubts HIEE 3159 Sl A
Kool Elo] ealo] 7S THEE wiht type domatiaS AW, e QIR HAURE vRat 1250) T4
ol A= pocket HOFFZo "ol L) pocketttuft type domatias A% 2, U} FufjuE o A= pocket type
domatiaE A% oW, ofefji}iof A= pouch type domatiaE A|%20] SHIE| e} ¢ A ©& o]-&3F Wojxegte
2 ARSI Y] W, SRyt oA Wi, HejputolA HisE WA, Y R dA Fol B Atk
S UA(TESMERR; extrafloral nectary, EFN)Z ©]-83F HFo] e RAAY FollA 235(34.3%)9] &7t o5
Aestal Ql= Ao = eyl thiA el A2 PR, Foka, P 9 A ojuHE Folleh 2AF ThAY
oA 408(59.7%) 9] ZrdollAl EAGof Y] Al4lo] BRI glom, Slof AAsk= 3ol ZNAl4 Bt HaTHFol A
234uke|2 7P wolth 9 7hefske w4 ARlsERe AARIRE, BEEERITE, X, E-8of, T
Solgon, F Al S5, ZA e, W=, SAEY olqlt). o5 HH o R Aol T, Ry R
oF 71 o], AW Fo] ERlEich o] A9 Az 2o SgeFolA AeslE T ofg] 7HA] Hrojdiefol
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ABSTRACT

To explore on the defense strategies against hervivory of 67 broadleaved tree species, morphological
characteristics of the leaf, leaf domatia structure and the number, herbivores insects and mites on the leaves,
collected from the trees growing in Taean-gun, Chuncheongnam-do were investigated. 46 broadleaved tree
species(68.7%) had the domatia structures, and 21 species including Quercus salicina and Magnolia
grandiflora did not. 31 species including Juglans mandshurica and Carpinus laxiflora reveals tuft type, 12
species including Quercus dentata and Corylus heterophylla reveals pocket+tuft type, and 2 species, Sorbus
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alnifolia and Prunus yedoensis does pocket type, and Viburnum odoratissimum var. awabuki does pouch type.

Domatia number per leaf proves the highest figures, 23.4/leaf for Quercus dentata. Plant defense strategies

using leaf lower-surface trichomes of Magnolia grandiflora reveals dense villous, those of Populus alba and

Vitis vinifera reveals dense pilose, that of Elaeagnus umbellata does dense scaly hairs, that of Pueraria lobata

does dense strigose. Plant defense strategies using extrafloral nectaries were adapted 23 tree species(34.3%).

Observed examples are Prunus tomentosa, Ficus carica, Viburnum dilatatum and Carpinus laxiflora.

Predatory mites were observed on the leaves of 40 tree species(59.7%), and mean values of predatory mites was

highest values 23.4/leaf in Quercus dentata. Minute arthropods destroying the leaf of broadleaved trees. are

such as Periphyllus californiensis, P. viridis, Diaspididae sp., gall mites, thrips, and total numbers observed

were odered gall mites, Diaspididae sp., aphids and thrips. Natural enemies of these hervivores arthropods are

such as predatory mites, Chilocorus rubidus, Coccinella septempunctata and the nymph, Aphidius ervi. These

results indicate that defense strategies including protective mutualisms may be frequent in the temperate

broadleave trees.
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AE2 AT Ed3 o|F 2 FHgle] EFolu 5=
S0 2419 AF FoflA s, ol gt W] s
NstHA Rstsisict AF7HA] Xl A4 vo] Hek
S2E= 7MY oy FF7Y E& £7] ¥ ol HAAFIA
L 22k QAR Q] SfetEAS B|sto] 24|02 HE b
U s 8g 7|2l IPHE wo] Mo R 24
it S0 2 WA EA S WA A SA 2SS E8E
o A AFE WolslAY, £ o]Q]e] BEo] & FH|st
o](extrafloral nectary, EFN;{E4 ) 7Hu|ut 2d 59
AL BHE 42T JI8HA] oA sk W
HE o835k th(Heil, 2008). th& shte] wro] ek
Lundstroem(1887)°] &J3] a7fj= o, &3] 9o SH

Zus 20 Apolo] Sl kel wHEOlA vlAEt
Domatia +:25 EAA] TEE A SoflFofA Zﬂ‘g‘—a}
gelon 240 v oldeton RS ek 3
EE E A4 SollRel A7) Aul e domatlaE}%
T27} SA8R= Aol O'Dowd?} Pemberton(1998)2 $h=+
o153 AP T B4l R Frg 2
Z3kel BEAIE O] 50%= domatia X5
24%—o Zo| thalo] 9] domatia®} Lo F
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(Port and Scopes, 1981; Walter, 1996; Kabicek, 2003;
Monks et al., 2007; Weintraub and Palevsky, 2008)T} %]
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Table 1. The defense strategies against hervivory of 67 broadleaved tree species
. . Growth Hab _ Domatia__ Predgtor »  No. of observed Common
Family name Species name ) No./ ymites EFN .
form it Type minute arthropods name
leaf no./ leaf
Salicaceae Populus alba T D Tuft 123 - - Lok
Platycarya strobilacea T D P/T 14.6 0.5 - =9yt
Juglandaceae :
Juglans mandshurica T D Tuft  26.7 3.8 + ZFe
Corylus heterophylla S D P/T 11.5 - - e AN
Carpinus laxiflora T D Tuft 15.0 5.4 + Gall mites; 4 A oL
Betulaceae PR i
C. turczaninovii T D Tuft 154 1.0 + Gall mites; 9 AAPE
Alnus sibirica T D Tuft 16.7 4.2 - Gall mites; 23 SR
Quercus serrata T D Tuft 6.6 6.4 - g?;lp?‘tlilitgi: 1812)” | g5
Fagaceae 0. dentata T D PT 200 234 - éﬁﬁlﬁt:s’; - oz
Q. mongolica T D P/T 13.0 1.0 - Psylla sp.; 140 AL
Q. salicina T E - - - + A7 A
Zelkova serrata T D Tuft 142 1.9 - Lt
Ulmaceae e
Ulmus davidiana T D Tuft  23.6 1.0 + s
Morus bombycis T D Tuft 11.2 1.4 + Gall mites; 5 AL
Moraceae : : 2
Ficus carica T D P/T 14.0 - + RNl
Magnoliaceae Magnolia grandiflora T E - - - - A=
Magnolia kobus T D Tuft 16.5 2.5 - =y
Schisandraceae Kadsura japonica \Y% E - - - - e uzp
Lindera obtusiloba S D Tuft 19.2 1.0 - EAPAGBAES
Lauraceae L. erythrocarpa T D Tuft 7.0 0.6 - B S L
Machilus thunbergii T E - - - - KA =1y B
Lardizabalaceae Akebia quinata \% D - - - - o=yt
Nandina domestica S E - - - - A
Berberidaceae Berll:;;;lizmurenszs var. S D B i} _ i S urE
Platanaceae Platanus occidentalis T D P/T 18.3 - - Gall mites; 4 OFH| &}
Hydrangea serrata for. S D Tuft 72 2.1 +  Mulberry thrips; 3 ATt
Saxifragaceae acuminata
Hydrangea macrophylla S D P/T 13.1 0.9 + Mulberry thrips; 1 P
Pittosporaceae Pittosporum tobira T E - - - + EUE
Prunus yedoensis T D Pit 14.7 2.0 + i;ﬂlél;ltzsz’ 10, St
P. tomentosa S D Tuft 11.6 11.6 - Gall mites; 104 BiR=BACS
Rosaceae Sorbus alnifolia T p et l07 04 ¥ PN
Chaenomeles sinensis T D - - - + Psylla sp.; 4 Rt
Kerria japonica S D Tuft  14.6 2.9 + Tetranychus urticae; 7 3ol 3}
Leguminosae Pueraria lobata \% D Tuft  22.0 - - Z
Euodia daniellii T D Tuft 9.6 1.5 - ENIB TS
Rutaceae Zanthoxylum
ailani‘)hoides T D ) ) ) ) A
Euphorbiaceae Mallotus japonicus - - - - of gL}
Anacardiaceae Rhus javanica T D Tuft 285 - - U
Aquifoliaceae llex cornuta S E - - - - STIA
Aphids; 11,
Acer palmatum T D Tuft 8.3 1.4 - Psylla sp.; 24, THEL
Gall mites; 17
Aceraceae A. mandshuricum T T/P 5.2 1.0 - HAp
A4 ZZZZ‘;”" subsp. Tuft 2.6 0.6 - AlUpR
A. triflorum T D Tuft 12.5 1.0 - Psylla sp.; 6 EH2} 7 U




42 R B A

==
o
Eul
A
et
Al
i
o,
oz

e} s3] 2] 26(1) 2012

(Table 1. Continued)

Domatia Predator

. . Growth  Hab . s No. of observed Common
Family name Species name *] ) No./ ymites EFN .
form it T minute arthropods name
leaf no./ leaf
Hippocastanaceae  Aesculus turbinata T D - - 6.3 - A
Sapindus mukorossi T D - - 1.3 - SR
Sapindaceac Koelreuteria paniculat T Tuft 128 42 . Pollasps 57, ERESBE=
oelreuteria paniculata u . . Aphids; 24 U
Berchemia - o
Rhamnaceae berchemiaefolia T b Tuft 6.7 B - SRR
Hovenia dulcis T D P/T 20.2 1.0 + SN UE
Vitaceae Vitis vinifera \% D P/T 11.6 1.0 - A
Vitis flexuosa v D Tuft 15.8 0.4 - A S
Actinidiaceae Actinidia polygama \ D Tuft 11.1 2.1 - Spines on vein LEEl
Stewartia
- ; Panpa-!
Theaceae pseudocamellia T D Tuft 25 + Psylla sp.; 1 Lz
Camellia japonica T E - - - Zu
Elaeagnaceae Elaeagnus umbellata S D - - - - Byt
Araliaceae Hedera rhombea v E - - - - ok
Cornaceae Cornus officinalis T D Tuft 9.3 1.7 - A G
Rhododendron
- - - - Fl=s
Ericaceae mucronulatum S D Al
R. brachycarpum S E - - - o 2
Ebenaceae Diospyros kaki T D Tuft 9.7 0.5 - U
Styracaceae Styrax japonicus T D P/T 10.8 2.0 + il =By
Oleaceae Ligustrum japonicum S E - - - - T
Callicarpa japonica S| ZFALL LD
Verbenaceae var. leucocarpa S D - - - + 3] ZFALF L
Weigela subsessilis S D Tuft 4.1 1.4 + W
Viburnum dilatatum S D Tuft 9.0 5.0 + Gall mites; 8 ZpaA
o H A Lo
Caprifoliaceac V. carlesii S D P/T 17.6 3.9 + B
V. burejaeticum S D Tuft 31.2 2.0 + ARRLZ
V. odoratissimum var. -
awabuki S E Pocket  10.0 2.0 - ol
. Growth form, T: Tree, S: Shrub, V: Vine
2 Habit, D: Deciduous, E; Evergreen
. EFN: Extrafloral nectaries
A &VE HskGith Lee and Ryu(1989)= h=4l o] domatia7-%, 2415 W SO A4 ARE 2AFSHTH
Plgolis W e AAFER Solspider mite)} oS
‘ ' 51 Ao 2} ZQ5 ES
ofl(false spider mite)o]] et A& o7 7}AF ZQ 3, 3% IHE I;Lgl hc|>l-héI-I
9] umizso fsc, g 528 24}, BUs bl 91T, Ryu
et al(1997)= AES Hoste 4445009 Al &2 g otatel] As5l BHE AR 2009 74 S
A7) gL ola%o}u MR SANEE 2, ARE 78 TN ARURY U AL 4B 2
BRRe} U 1 W B3 AT Adel, oAl AT & 6758 toR sialtk 7 E5S ok
SAEE Jmeolggolfel olg S de R Kim 3 Ao A& F¢ UrsolA do= 37]%11’?‘42 A9
et al.(2009a, 2010)2 TFUFE 8F, 7t iubr&o] 24 Sto] A<t A 37HA0llA] 370 o AFsto] AR
o thet oldere Ak vlmwsksich 2 i3
o ATE T AR SN Hekzo] AGF AT U Zu BepaE ulo] Yol ofo|autzo]
550 240 Ui Yol ke BaslaA 6750 Hob AR Suiste] WaHle] BakshA 2ok
SA4s Ao ol A%eke oo Bejd B4, M WAl 9 Hvo) A Asaolvein axils)e] Y
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Populus alba

N

5

‘Magnolia grandiflora & / Carpinus laxiflora

Figure 1. Specific trichomes on the lower Figure 2. Extrafloral nectaris(EFNs) on the
leaf surface of four tree species leaf margin of four tree species

Platycarya strobilacea

r

) p Gall mites on the leaf of 4
Aphids on the leaf of Quercus dentata 2 i Koelreuteria paniculata

) Thrips on the leaf of ascal insect on the leaf of
Hovenia duleis B Quercus mongolica Magnolia kobus

Figure 3. Observed minute arthropods on the Figure 4. Observed predatory mites on the
leaves of broadleaved tree species leaves of broadleaved tree species

Carpinus laxiflora { ;
W

Predatory mite found on the leaf of 8 Peri iphyllus 55//70_’ "f€ﬂ5/3 .
Lindera erythrocarpa mummy by A?/EUS; glrl:/

Figure 5. Observed natural enemy's activity on Figure 6. Domatia structures of four species
the leaves of broadleaved tree species ( ) and predatory mites( <€-- )




44 Az - 23t

du
offt
=5
o?
Buj
(o
ot

8173 e aks) ) 26(1) 2012

domatias=S 20% hand lensS o]-83}o] ZAFSII S, 10-80x
oH—,—?ﬂIJ]%‘(Zelss V8 Discovery) 3Fofl4] 9] ¢F S &
o) $5 5 Feka 543 o] A4sR: Sol, WEE

5o ANERES W U FAsIYch THFE AN
Astel A AAAAE BT ALELS AN B3
AL sdon 544 24 BRaY A et

RULEELE=S
ARTFATA 0| FHLFANELA1998)T HalE
WAEZ005) T B BRS Fustech goje BRE
Krantz et al.(2009)¢] 7]%3@ stgom, o oH24 mzm
% 542 9ltol AW
ERL A theta %%@%w | wasisch
1A2g veo
%7 w4k

Wi

21}

Pl
d
i

oﬂA]E ZA)sle] 21 A ol vho] Mekuh

2 Lo} o7]o] -0 23 Table 1o]
e gl 9L WA

U= ]J—vﬁvﬂ_

ol 01
d AAFEERE TE Har7]e AHORE HAkEo
A g A, S 2ol o] UK, He|eub
oA vlsd A, Fe AR WA Fo] dEA At gt
(Figure 1).

SR A (FEy MR, extrafloral nectary, EFN)-& 4] &-0]
Au], I, A Gof] 5O SAEFS oY= AL
Zof o3t 79 "ro] e Mathews et al., 2009; Heil, 2008;
Heil et al., 2001; Oliveira et al., 1999)0]1, ZA} tjAt 67

oA 23F(34.3%) 9] E47t ol& AEstaL = A
Ei et 323l Al &= YU, ekt 7habar
U 2 AofupRte] Skl AE Figure 2] R 9t}

ZAL A 67F SollA 408(59.7%) 2] Yol 4] 24
ool Aalo] el qlrt. o] A= Kabicek(2003)> &
FeFol ZAZN e A gk gtk Huel e
ZdeFolet TE T WEE &Y B g9 EA4Sof2 A
A= —/Fi ZF HAZE wokom, Qo A Alsk= LAlgof
A G Bt Yol A 23.4nt2 2 7H welkth o]
A= R}’u et al.(1997)0] g=4t o|2]-g-of o] 444l &1}
AR =S ZARS], Hhbel slupitof A 7h g 53
A G7F A2 Aol 25 E3ih

FEER 10719 oA I g 7Hfiehe va
ARG =, &5 ‘?—-l’%?‘l &= ZAdY), &8 Hiﬂ
o]¢l o H(Figure 3), & 7NAl4= -8°f, 24,
, A ol ditt 01‘:} n ] A= U
Jl 7t ®ol7F skt A2 7helist= vt 7iA)
= Q?ﬂf‘/}-‘%a AU, o‘r"}‘r, SFU, AU

rH

70| 91Th(Table 1).

L A AR EERO HFHoFE

o, FdERer 1 OHHE-*?JL A, vlEUE, Ak
=i 10“/(1 T2k ZA)Lof

= Alsto] AlEat gofzhe] Aels- A (mutualism)E A
OF domatia 29| f-Fo|tt. AL A} 67F FollA 46
Z(68.7%)2] ¥} domatla FZE5 gt Q= Ao
2 UEEtH(Table 1). 7HAURQ} BjAHS 55 H|R=3H
2159 &Hgo A= domatia +27} §11oH, 7Hu
oF AlojUiE vIEE 3159 SAA = g Aol
go| WAyt F7HS THE= tuft type domatiaS A% 1L
el RS RS bR 1239 FgsolA
= pocket HOFFZo] "ol UQE pocketttuft type
domatiag A% 3L, Vel Fujubro A= pocket type
domatiaE A% 00, o}fL}Fof A= pouch type domatia
£ A y-go] &olx|¢lthFigure 6). ©]# 3t domatia type->
712115 O'Dowd?} Pemberton(1994)9] ZAx}e} tfj & o

A e
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