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A Study of the Defense Mechanism against Herbivores of 8
Species of the Genus Acer '

Gab-Tae Kim" - Dong-Pyo Lyu2 - Hoi-Jin Kim’
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ABSTRACT

This research is intended to discover physiological and biochemical defense mechanisms against herbi-
vores of 8 species of the genus Acerby examining the morphological characteristics of the leaf, the struc-
ture and number of leaf domatia, herbivores insects and mites feeding on leaves, which were collected
from the trees growing in Mt. Chiak, Mt. Cheongtae, Mt. Jungwang, Mt. Bangtae, Mt. Taeback and
Wonju City. This research was conducted from May through July, 2009, and the results are as follows.
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The domatia of 4. pseudosieboldianum, A. pictum subsp. mono and A. mandshuricum belongs to tuft
type; that of 4. palmatum, A. triflorum and A. tschonoskii pocket+tuft type; and that of 4. tegmentosum
pocket type. The number of domatia per leaf turned out to be the highest in the case of 4. tegmentosum
(20.2), and the lowest in the case of 4. ginnala (4.2). Leaf surface trichomes of A. palmatum, A. pseudo-

sieboldianum, A. ginnala and A. mandshuricum are covered with villi; those of 4. pictum subsp. mono
and 4. triflorum with soft, pilose type of hair, and those of A. tschonoskii with stiff, strigose hair. The
trichome density of lower leaf surface is found to be higher than that of the upper leaf surface. Only
in the case of A. palmatum, A. pseudosieboldianum, A. tegmentosum and A. tschonoskii, a small amount

of nectar is found to be secreted from the distal vein parts of the leaf margin. The number of mites

on each leaf are found to be significantly different among tree species, and average mites number per

leaf was the highest in the case of A. tschonoskii (9.2/leaf), and 4. mandshuricum, A. pseudosieboldia-

num, and A. triflorum follow it in decreasing order. Minute insects attacking the leaf of Acer spp. include

Periphyllus californiensis, P. viridis, Psylla spp, and gall mites, and the number of these insects are

found in Periphyllus californiensis, Psylla spp, P. viridis, and Cicadellidae sp. in decreasing order. The

natural enemies of these herbivores insects are predatory mites, such as Chilocorus rubidus, Coccinella

septempunctata and the nymph, Aphidius ervi, Poecilocoris lewisi and its larva, and Poecilocoris lewisi.

Lasius japonicus and Formica japonica are symbiotic with aphids, and supports herbivores. Finally, our

research confirmed that predatory mites attack Periphyllus californiensis and suck the body fluid of their

victim. This proves that mites form a symbiotic relationship with plants through the mediation of leaf

domatia. This also indicates that a protective mutualism may be more conspicuous in temperate

broad-leaved trees.

KEY WORDS: DOMATIA, PREDATORY MITE, APHID, MUTUALISM, EXTRAFLORAL NECTARY
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Figure 1. Domatia structures of 8 Acer species( ’( ) and predatory mites( €-- ).
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Table 1. The defense strategies against hervivory of 8 Acer species
Domatia Predatory . No. of trichome ) )
Species Type .Ofl no. mites no. T_yp ¢ of /mm’ EFN™ OP served Arthropods Remarks ~
Domatia . . trichome (Total No./30 leaves)
/ leaf / leat Upper Lower
. villous, ) Periphyllus californiensis: 64 .
Acer palmatum P/T 12.1¢ 25 a on vein 0.5a 08a + P. viridis: 8 Psylla sp.:60 Wonju
il P californiensis: 32 Wonju,
A. pseudosieboldianum T 9.5 b sgp vHous, on 34 69 ¢ 4 P viridis: 5/ Psvila sp. 68 / Gall CA, CT, BT,
vein & blade W,
mites; 280, B
il P californiensis:: : 18 Psylla Wonju
A. ginnala /T 42a 27a gr‘l Ouis’ - - - sp.:6 CA, CT, BT,
vemn Gall mites; 328 W,
L CA, CT, BT
. il P californiensis:; 12 > ’ ’
A. pictum subsp. mono T 52 a 29 a pt %s;’n on - - - Péy/la sp.21 W,
; villous, P. californiensis::17 CA, CT, BT,
A mandshuricum T 95b  64Db o lein - - Psylla sp.6 /Gall mites:22  IW, leaflet
. P californiensis:: 35 .
. ilose, on S . CA, TB
A. triflorum P/T 58 a 57 b ve[;n & blade 47d 49b - The larva of'?gute]lendae sp. leaflet
) P. californiensis :2 Psylla sp..13 / CT, BT,
A. tegmentosum P 202 e 33 a - - - Cicadellidae sp. :2, YA
. strigose, on P. viridis: 12/ Psyila sp.:45 CA, CT, BT,
A. tschonoskii P/T 16.3 d 9.2 ¢ vein & blade 22b 53b + Gall mites:14 JW.TB
F-values 54.63%%  7.92%% 109.8%* 86.9**
' T: Tuft type, P: Pocket or Pit type, " EFN: Extrafloral nectaries
® CA: Mt. Chiak, CT: Mt. Cheongtae, BT: Mt. Bangtae, JW: Mt. Jungwang, TB: Mt. Taeback
Differences in letters in vertical columns indicates difference at 5% level for Duncan test.
AbEEC) 123 940 domatia typest nHIZIA R A 2loli) WAE e HXEEU(Lee and Ryu, 1989)
Bl RAEA domatiaR AHONFS FHA B & HORE o), 2L $99) 10.80% L HAgoIFel 4
ol el 234 o)k s Aojeh S 2T e domatiaZ} W $55o] A4lals Sof A
GEURA 80 AREO BE AAZURE A8l ) B S BT ofelst Ahe Waltrel 0'Dowd
tal MAro|= ol U 9l on, %44 2L o R o (1992), Grostal} O’Dowd(1994) B! Matos et al.(2006)2]

O AYUF W EARR = g i(villous), TEA LR}
EAp7)= AR (pilose), AlEFE 7hE (strigose) At T
A& Qlo] SHo] ghHE T Mt W g9 AW, YAY
Hof UEs % Jhofl =9 FAA G227} ol HEd
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Fat,
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Predatory mite

Figure 2. Natural enemies of aphids on the leaves of
Acer species
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PC: Periphyllus californiensis PM: Predatory mite
Figure 3. Evidence of mutualism between Predatory mites
and Acer species mediated by domatia. A: PC
and PM are unconcerned, B: PM attacked PC,
C: PM is sucking PC's body fluid during 48hrs
D: After 48hrs, PC died.
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