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Abstract: In order to study behavior of insect herbivory and its damage to leaves, we investigated herbivory
patterns on the leaves of 11 evergreen plant species in subtropical evergreen broad-leaved forests of Tiantong
National Forest Park, Zhejiang Province. The results were as follows: (1) A total of 16 herbivory patterns
were found, and for each tree species, herbivory patterns ranged from 10 to 13. The frequency of each herbi-
vory patterns varied from 0.5% to 28.7%. The frequency of Edge Defoliation (ED) was the highest (28.7%),
while that of Gall and Bloth-shaped mine (BM) were the lowest (0.5%). (2) Three distribution patterns could
be classified according to the number of dominant herbivory patterns in a tree species: mono-dominant dis-
tribution (with only one dominant pattern), such as Edge Defoliation on Rhododendron ovatum and
Loropetalum chinense leaves; bi-dominant (with two dominant patterns), such as Edge Defoliation and Top
Defoliation on Schima superba leaves; and multi-dominant (with three or more dominant herbivory patterns),
such as in the other eight tree species. (3) Shannon-Wiener diversity index of herbivory patterns varied from
1.57 to 2.23 among 11 tree species, with the highest in Castanopsis sclerophylla and the lowest in Rhodo-
dendron ovatum. Shannon-Wiener diversity index was higher in the six arbor species (2.040) than in five
shrub species (1.882), and higher in dominant species than in companion species, however, the differences
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were not significant. (4) Correlation analysis showed that there were significant positive correlations among
eight pairs of herbivory patterns and significant negative correlation among four pairs, suggesting similarities

and differences in selection by herbivorous insects.
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Table 1 Type and distribution of insect herbivory patterns in 11 plant species

HERHEA B fr#i% Herbivory frequency (%) R

Type of insect herbivory pattern [} Ss Ce Cs Lg Cg Lc Caf Ro En El Mean

#frik Bdge defoliation (ED ) 273 324 283 131 227 162 444 297 517 265 241 28.7
TRErR Top defoliation (TD ) 155 284 113 179 257 111 137 176 80 103 72 15.2
##4R Excavating defoliation (EX) 101 69 24 79 02 293 1001 126 165 142 72 10,7
FIM-AR Leaf cutting (LC) 36 51 89 151 196 81 60 135 92 97 51 9.5
AFL4R Big perforation (BP) 83 98 104 110 81 61 08 90 42 171 5.1 8.2
/NLAR Small perforation (SP ) 59 32 152 100 6.1 81 117 86 61 116 200 9.7
BATH R Lower epidermis defoliation (LED) 30 49 95 9.0 17 106 24 2.3 1.1 58 123 5.7
PFAM &R Upper epidermis defoliation (UED) 25 83 36 87 07 66 101 45 00 06 56 4.7
4R Slender defoliation (SLD) 156 00 24 00 00 00 00 00 04 10 00 1.8
¥4 Striped defoliation (STD) 56 00 51 00 02 00 04 00 04 00 05 1.1
EaE/NALAR Successive pinhole (SUP) 00 00 00 00 126 00 00 00 11 00 05 13
e KR Middle vein defoliation (MVD) 13 07 15 18 00 10 00 05 04 10 10 0.8
¥4R Bloth-shaped mine (BM) 07 02 12 15 11 10 00 00 00 00 00 0.5
#i4R Leaf mine (LM) 05 00 03 36 00 20 00 00 00 00 00 0.6
YR Rugate defoliation (RD) 00 00 00 03 13 00 04 05 08 03 92 12
HH Gall 00 00 00 00 00 00 00 14 00 19 21 0.5

Cf ¥, S5 AT, Co KHE; Cs: Wt Lg: T Cg: B Le: #K; Caft HEK, Ro: BRAL: En: Wikhs; E1 WEH
Cf, Castanopsis fargesii; Ss, Schima superba; Cc, Castanopsis carlesii; Cs, Castanopsis sclerophylla; Lg, Lithacarpus glaber; Cg, Cyclobalanopsis glauca;, Lc,
Loropetalum chinense; Caf, Camellia fraterna; Ro, Rhododendron ovatum;, En, Eurya nitida; El, Eurya loquaiana
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Fig. 1 Sketch map for 16 insect herbivory patterns of 11 plant species

L THECR IL ek I BIHRR; IV: LR, Ve KUK, VI ADFUR; VI B0, VITE meeBkel; IX: #R; X:
FRERR; X B4R, XE @tk XL &k, XIV: g1K4R; XV K&K XV fl

I, Top defoliation; II, Edge defoliation; I, Leaf cutting; IV, Successive pinhole; V, Big perforation; VI, Small perforation; VI,
Lower epidermis defoliation; V111, Middle vein defoliation; IX, Bloth-shaped mine; X, Upper epidermis defoliation; XI, Rugate
defoliation; XI, Excavating defoliation; XIII, Leaf mine; X IV, Slender defoliation; X V, Striped defoliation; X VI, Gall
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Table 2 Diversity of insect herbivory pattern in 11 plant species

TaY# Plant species

Cc Cs Lg Cg Le Caf Ro En El

g s
Hﬁﬁ No. of sample 503 476
Ji#r4R No. of herbivory pattern 13 10

Shannon-WienerfR % Shannon-Wiener index 213 1.80

2.15

463 408 496 496 459 450 412 480 464
13 12 12 11 10 11 12 12 13
2.23 1.88  2.06 1.69 1.96 2,02

1.57 2.17

YR BRI L

Symbol of species refer to Table 1.
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R, (NAEAR, Wi REIRZ R E50%L Lk,
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1.57-2.23 2. [A], &im A ##(2.23), BAKA SRTE
(1.57). Wk bE, REREREK, SRR
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1TIR5 . ASCHINHEFEEAR LS T AXEYH
FIREBRER, TEASERARNSE. AIKIR
5 A R A 1270 LR RS AL > T 41 55(2005) I 5%
Bl ISP A RIHL, Al BB BT A BOREEE I [A) A
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l6FH FRRCRE NI MEFERE E
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Table 3 The Pearson correlations among insect herbivory patterns of 11 plant species

TD EX LC BP 5P LED UED SLD STD SUP  MVD BEBM LM RD Gall

ED  -0.18 -0002 -0323 -0473 0164 -0.627* -0.162 -0.033 0006 -0.127 -0585 -0.660* -0.631* -0.103 -0.133
D -0443 0360 0174 -0638¢ -0373 0208 -0036 -0.159 0468 0241 0245 0010 -0352 -0.383
EX 0259 -0.137 -0.174 0.138 0053 -0063 -0286 -0433 0026 -0.177 0269 -0.190 0.032
LC 0263 -0.171 0212 -0268 -0408 -0361 0.684* -0.169 0442 0257 -0.187 -0.071
BP -0051 0157 -0335 0074 0067 -0043 0500 0207 0137 -0267 0321
Sp 0.654* 0124 -0.203 0107 -0243 0289 -0084 -0.040 0.683* 0.579
LED 0337 -0.18 0.044 0345 0674% 0339 0461 0463 0272
UED -0257 0235 -0412 0.115 0.078 0417 0020 -0.197
SLD 0.798* -0.141 0326 0.137 -0051 -0.175 -0.192
STD —0.158 0439 0317 -0.113 -0156 -0274
SUp -0499 0293 -0.188 0053 -0.184
MVD 0520 0.624¥ 0,006 0.037
BM 0.698* 0299 -0.554
LM 0203 -0315
RD 0.620*

HERAS S AR #RFTE0. 05K L34 EF(P<0.05) Symbol of herbivory pattern refer to Table 1. * At the 0,05 level, correlations are significant
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