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Abstract

Aims Plant-herbivore interaction is a hot topic in the study of biodiversity and ecosystem functions. Herbivores
can negatively affect seedling growth and therefore can alter the dynamics of plant recruitment. However, previ-
ous studies do not fully reveal the relative importance of different plant functional traits on herbivory intensity and
rarely link herbivory to the relative abundance of plant species.

Methods Here, we measured 11 plant functional traits and the relative abundance of seedlings of 16 common
woody species in the subtropical forests on 29 islands in Thousand Island Lake, East China. We then used multi-
variate regression and variance partitioning to test the contribution of functional traits and the relative abundance
to interspecific differences of insect herbivory intensity.

Important findings Our study found that both plant functional traits (e.g. carbon nitrogen ratio, leaf thickness)
and the relative abundance of woody species played important roles in herbivory intensity, and they jointly con-
tributed 54% of the variance of the interspecific differences. Among these factors, species with higher defensive
ability, lower nutrient content and higher relative abundance had lower herbivory intensity. We suggest to consider
both individua level traits (functional traits) and community level attributes (the relative abundance) in future
herbivory studies.
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18 B 1 S AR (A8 £ 1 FH (herbivory) & 4
ARG A 2 A EZ A E X R (Tilman et al.,
2012), HHETEBIO YRR FEE A I S5 R R
A 5K K500 (Bagehi et al., 2014), f224E4Z pEt Al
A R G IR FE I AZ O 1) (R L 55 AN 9 7,
2014), Horf, HEYIThREMEIR X B R R 32 E
TR (/N ESE, 2015; @SS, 2015).

TP B TEAS TR AL 2 B 7 — BN A2
S HE R 3 A 2K (Awmack &  Leather, 2002;
Poorter et al., 2004). JEASPERGHEM SR T4
R RS, FEREYNA SRR S E
HI3&E 1% (Poorter et al., 2009). -4 & &A1 L i
o R R (A S R N R, R T AR
N> Z M SR E. R rE
TEM A H A FEROK AL & & B AL G
AR5, XS A YIRS B R AR A (1)
BRI R A . KL AR, YER
R S SV, =R AT T RE A
P AN E FRY T 1T = AR 0] HRE 1 A P (Awmack &
Leather, 2002). & & AR FEIRSE)— &
T ERE TR, 8055 EamnE
V)t ] LA 1 3 H £ (Carmonacet al., 2011) . B
EPERH =Y (M 2K, 2R Z XSS &,
R A R (W S, 2012; Wetzel et al., 2016).

TV IADRFAE, WA 22 B S5 4N AT e A2
S HUEr 2R A K 22 (Coley, 1980; Haukioja & Korich-
eva, 2000; Farji-Brener, 2001). —J7 1, ¥IFHExI £
JEIEH B ARR ZAERE IS A, MEY)
PR IE A FE A #8250 (Shipley et al., 2016). 54
BT LB B T AN DRI IR 1) 3 [E 4 A EAR
KFEE B THEYMESE. &6 E s
W2 MR, BAREIAMEAESE. BEMAEKE,
A B 52 B AR 1) R 52 0 55 (Shipley et al.,
2016). 75— J7 [, AHXT 2 FE i (R 0P B I8 =,
% £ 1] Z) (negative density dependence) 5% HIHF 7%
RPN EERZ ERNEYE 5 2R T E e
Y ECE, AT R A R 1 AR K AR A (Comita
etal., 2010).

DA K0 23 78 4 HRPERE 4 B RE VRO AR £ 1k
YR R AL b, DA R A AR
VRS MIREIE, BRI AR T BE VIR AN 2 PR AE XS
TAEY ] B RRIE 2 S E B . AR AT LT 8
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T By U5 1 1650 5 WA A TR (K1 401 8 D R AT X) 51
TR E A DD RETERANIRAR X 22 B 25 DR 2 K 4l v vt
Fr S B RS W) (AT 78 32 B D B AR 40 1 08 2
FESR LU AN (D) B8 TR R A R
A R R R AR, b R R ATH T o ER A
Xt EATEAR, (2 TR 2 R A i 32
REHR. ARBTTE Lt D TR Fh
] R 22 7 (AR LB, JFER T R RE TS
RBRIE SR, NS RGP EY A B A A
PR RG I RESEIE TSRO BORL

1 #RFAEE

11 WRHXER

T %i91(29.37°—29.83° N, 118.57°-119.25° E)fir
T A VU R H, H 19594F 7 R A8 22 YT /K Ha il A
2 VT O K BN T, K T AR 4 N
573 km?. £ /KA 108 mitf, K41 078
AN0.25 hmPBL_E 0 . 2% X a8 37 B 25 XS 1,
PRI ZI17.0 C, LA RARSIE-7.6 C, 7TH
B R iR41.8 °C; /K EL 430 mm, FEREEH
EAR BI6H I ZE . AW FALT T B LW IX
16X 291 I FH 5 150.08—1 158.00 hm?() & 5 (45 S 8
MIGISTHE 45 3, A5 05 B HE B DLIR A= 5 2
(Pinus massoniana) #k 32, 2 40 s s FE AH 1L (Hu
etal., 2016).
12 HEXRE

AH TR A 16 MRS (< 1 em, &
J%50-200 cm), LU £ B HUE R B 45 4 B o
ELAE N R (EL). 16RO FEOREAR R TR T
KK, Rz XEYREEKEEA S . 120154
9-10H, 7E29/ 5 U5 IAE Hh BEATLIE B AN Sy U5 f A
ViFh i % 108k 4T, 16 B G ET AR 5T By
A BRI,

TERES T b, BENLTT ) R A 3R AL 2%, AR
B 2% A SRS IR 58 A4 R i, A 3k asA
PSR VEAL 2. TR DL R Ak R RS )
MRS a2 E . WES. AR
i A7 (Schuldt et al., 2010) . HR 35201442910 17
RIGLE R, XS #1056 H T H IR e
1% 9530 (0. 0-3%. 3%-10%. 10%—25%.
25%-50%- 50%-100%). " H 1545 B 73 =4 515
) e T R B T THT AR X 100% . BN F R 4545 45
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Styfab Rhosim Casscl Lyoova Quefab Sympan Queser Diokak Litgla Vacbra Schsup Eurmur Rhaind Lorchi Ilechi Vaccar
b Species

Litgla—Lithocarpus glaber Rhaind—Rhaphiolepis indica

Vacbra—Vaccinium bracteatum Lorchi—Loropetalum chinense

lechi—I/lex chinensis

Vaccar—Vaccinium carlesii

Styfab—Styrax faberi Quefab—Quercus fabri

Rhosim—~Rhododendron simsii ~ Sympan—Symplocos paniculata
Casscl—Castanopsis sclerophylla  Queser—Quercus serrata var. brevipetiolata Schsup—Schima superba
Lyoova—Lyonia ovalifolia Diokak—Diospyros kaki var. silvestris Eurmur—~Eurya muricata

E1 160 WAARHEYSIE 32 R8s 1P AR E 4 L (P E AR R 7).
Fig. 1 Percentages of leaf damage by insect herbivores for seedlings of 16 common woody species (mean + SE).

F1 ERCREIEE IO ARAEME LGS, AL, AR ), ERKBGEARMER), Gt 2 B E), 21 S0s%, 4
N

Table 1 Information on the 16 woody species for insect herbivory survey, including species, leaf lifespan (deciduous/evergreen), growth form (tree/shrub),
light tolerance (shade tolerance/shade intolerance), number of sampling island, and number of seedling sample

LES I 3 3 AR it 2 o3 U5 5L AR
Species Leaf lifespan Growth form  Light tolerance No. of sampling island  No. of seedling samples
¥ Diospyros kaki var. silvestris %M Deciduous — FFAK Tree it F Tolerance 8 32
M6k Syrax faberi 751 Deciduous K Shrub i Tolerance 9 55
48 Symplocos paniculata J&M Deciduous K Shrub AP Intolerance 20 97

#i % Castanopsis sclerophylla W% Evergreen TR Tree fitBH Tolerance 9 32
Fi¥k Lithocarpus glaber 4k Evergreen TrAR Tree fif f Tolerance 8 45
A7 llex chinensis 4% Evergreen F*K Tree fitBH Tolerance 23 164
i Schima superba H 4% Evergreen AR Tree fit Bl Tolerance 6 37
FPEA Rhaphiolepisindica 4k Evergreen WEA Shrub A Tolerance 20 174
H#k Quercus fabri 7% Deciduous TR Tree A B Intolerance 21 65
B4 Vaccinium bracteatum W% Evergreen #EA Shrub B Tolerance 21 144
FWiKE Quercusserratavar. brevipetiolata %" Deciduous ~ FFAK Tree A B Intolerance 20 112
ERmfh Lyoniaovalifolia %M Deciduous AR Shrub AR Intolerance 10 44

¥ 25 Eurya muricata H 4% Evergreen WEA Shrub T Tolerance 21 191
¥LEY Rnhododendron simsi ¥ Deciduous A Shrub  RPif] Intolerance 24 183
MiA Loropetalum chinense W4k Evergreen #EA Shrub  TiFH Tolerance 26 240

% REiKS Vaccinium carlesii W4 Evergreen #EA Shrub B Tolerance 22 321

el NN T Ah S, BT A A IRid . A
{147 Pt T AR 9 DA 88 AS 450403 55 4 1)~ 35 ' 43 EE (O,
1.5%. 6.5%. 17.5%. 37.5%. 75%)il5, &k

) d R DLZ R A _EASKH Fr - S 4 T 5
N R SRR B R A SR HE R, P i
B S [F] — 7> PhrviEREAT, I 35K AmvfE dfr
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() P& AE B A A IR AT B AR 0T, RAYa /N T At
FEH R 2%

20144F, {ET Bl FE X REMEA, HARYIFhbE
MU S-100R K 34 [ 4 (0 A /M, B 5 13 WLSC
BR(R A AR 4, 2017). TERMAMAR)E 2 R
TFa) SF1 T (1) 2044 5 82 T BE 1) s 24 e, e an R 4
AN RRRAEEY T TR mHEE ., AR,
P A AL R . TR S BRI F
T AN R R A L . Ee B R R R A
Jo 2 AT I R B T AR LU AL 3R E TR
o AR RS E. RS EAmRELL. M2
i iE AT SRR IR A S &, B
IR0/ FFnt b, R 100H i, 80 CHET %
fE T &L, FRENS0 mofrillfe i, A EAEE, ox
a3 BT A R 3 A A, e i R B AN P Fel 51 A
R E S B BCPIME . BeAt, 2% Gk
HY A CREEYE) LAY KT 1 AR T
REMER: AR VE IR 2R ) s A KB (TR AR
AK)~ it 52 4 (i FH /AN RS B ) A e K =

201420155, % JH CTFSHR MK 50 25 B 1o [ b v
T 255 204 B IS AL Y A2 L emBL AR AR )
AMABEAT E A, % 2009-20104F ) Yk 7 b O
PR E R AR S, AT ARl
FNEERE, FEic kLA AR o, B A ik e g
FVEILSCHER(Hu et al., 2016). AHF 76 X k2 7
BRI AR 2 B, RN SPIRN 2 S A
ZJEHIHE.
1.3 HIEHH

AW TR 2 0L (B AR Y 2 b R A D ek
ARFOVFhAE X 2 BE SR B0 AR . 1%,
X T A T 5 AR i D2 E AR R bR o 2= R bR i
b, PRAUEAR 8 R ) A] L (Gelman, 2008), 5% %
YRk R A EEEBCTEIME, R i i
PUARAIE IEZSPE(Warton & Hui, 2011). &), Xf4F &
BHAT LR MRS 50, RO TR =R E S T
I 5 2 i A 5% (Pearson A 5 & 4i(|r| > 0.60), HT
WF- Jo E B A B 1 FH S 80 235 (Schuldt et
al,, 2012), fREM T & & M —Hm AR
A R A LI AR R & &, B LA JR S A
HRE N A S R R TS B = iE I (AICe) 1B
(AlCc=-5.13vs. AICc = -0.86), fR&HWmE L. &5
REEFETNE R HEE . A
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=

AR, AR, AR, BOCW A 2 R
St FORBE R T BN RE, T AR AR A 2 (]
B A M AICCE (MAICe < 2), X 771t H & (Akar
ike weight, w.)ZF195%0LL I R 20 Py (1) 4% it
SR FCRE OO E R, ORI Y AR AT S A Y
(Burnham & Anderson, 2003), FfXA5 1 i) G5 T 4
BEATRSS . [RIRE, %2 SR AAR B 5 o A SR A 2 12k [
5, WSO B R A FEMR o Ak, X e RS A
Ti 5, CARREAS Y o & AN BT 16N Fh 1 °F
P BB PO R A TR« LA BT S 2 AT
Tk I #RFE T R 3.3.2 (R Core Team, 2016) 58 .«

2 #£R

AHFF LW T 16745 WA AL 1+1 936
PRA T (354 28 8844 ) b ¥ A RFIETE L o &4
PP 20 B 1 B A i R TR A 4 B AA3.2% (R
FEBARE) $15.3% (46 ), S k-T15797.9% (K1),
Horp, U S NP B A6 (15.3%) F AL RS
(14.5%) (1 B B LA AR, ZEREVA HhoA T 22 5
B, HBAE TR T F R K K 3 P Bl
FEEAE (3.2%) &7 (4.3%) FIHE A (4.5%) - F B & EL
AR, TR, A REVE AR A SR

HR R B (AR 45 I, 7EO5% B 15 X (Al Y, AR
b JELRE L AN 22 B RAR AL Al O B 3L B
(w+ = 0.83; 0.60; 0.53, [&2), AHXfE Z KT HAh
AR E(0.08 < s < 0.12). [Hk, BHFEHA LR
H(Esti) = -0.22; p=0.01). M JEE(Esti =-0.17;p=
0.03) FlAH X} £ & (Esti = —0.18; p = 0.05)K)3/N 38 & 1)
TR 2 B HE AR 7 (adjusted R squared = 0.54; p <
0.01). [FIIT, AR R AR ik 22 1 (€1 3), BRiik
R TR 6P, FEE R T Ba e, R
FERIAF XS 22 P 0f H B 2R (5 ma o i AR 3N H
A 5 A B A LR B A O, R AR
AR A LL s, TSRS OR, FEREVE T IRAR T 22 FE
B, ZYR R SRR kN AR AR
B9, R EMA S BIES M B gk E e
Hh R B A M (Esti = —0.23, p = 0.03; Esti =
0.25, p=0.04). itk KELRIGIIN 52 TR S 0 45245
(1 2 1 e U5 R SR B Y2 35 B AH S5 M (p > 0.05) . i
A A SIRE L. EEE S, 5 A
T4 1) 2 M [ 1 v S 300 AW I 3 PR AH S PR (Estin =
-0.31, p < 0.001), &R MM Fr 4545 H 4y i
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B2 BRSPS R 7 AN AR S AR BB, Ak
TE95%E 5 5 1) 7R B 5 (0, ) A
Fig. 2 The relative importance of seven variables measured as
the sum of Akaike weight (w.) in 95% confidence set with
model averaging. C:N, carbon nitrogen ratio; LA, leaf areg;
LDMC, leaf dry matter content; LT, leaf thickness, MaxH,
maximum tree height; RA, relative abundance.
TR

TETT 2250 e, BB I JEE B RIAR 6 22 5 34
A B LR RE T 5A% ) Ml B I T 2R . o,
BRAE LT AR RE T 28%I1) 77 22, XM fi A R
A SE R o T P 5 MR 22 52 43 0 S ST fif
T 16%F114%I1 7 %« 3R ARG RT3 [F AR
BTN, AR AR I ) 5 46%.

3 Whig

AH T IERL 455 16 WARA Y I D RE LR

FUHEIE AR RAE, PRI 2 8] B RRAE 22 57 1
MR R T —ASH A . BRRAE R (D)
B 8 LR I TR S IR 5 R B A R ) BURE G OG
A5 (WA AR A i R AR R
1%, (Q)WFAHNT 22 FoE Xof Foft (] H B 3R 22 S A5 B R M

AW TE R I, BT L A S M A o () e 6 2
SRR T EAE(ER). AL SR AREI
FAMIERR, BRE L R E 52 0 A
Ko Y R BRI S, UnET4E. FESRE R
%5, T EAENBE Y R B R A,
EIERAHER . @R E R A A E BT
BRI B 12 3 (Awmack & Leather, 2002). &4
WEPIE SRR, BERIEEOR&E, £
T AR E TR R 5| B BUHC R (Poorter et al.,
2004; Joern et al., 2012), [Klt, BRE LLAE NPT
MEAVE FEPEAR AR 88 0] A 2 7 AL 52 (Loranger et al.,
2012). AEA) R B R LR B B AR R A
VIR R E IR A b, AT N R EE
BRI LM H & % (Mithofer & Boland,
2012), AR —8. MEASESHEALLS
FEAR DR, R I H 5 45477 5 B 1 . S A G
RIPEFMERIEM I R R E TP EEMmH. i
Ah, MRS bR R B A DR R,
R (R I 2 3 () OB R RN o AN T e SR
SRR S S = 0.67, p = 0.005), il 5
Py J B AN L i o AR R s e AR B, 3
B B IR S R AE D MR BR G R, HE

T 04r A B C
3 5
8 ® ° p=0.01 p=0.03 p=0.05
= °
s 02l | @
~ &
e [ [
" 2
€3z
- 8 0t L
% g ]
« *
#H 3
=
ﬁ -0.2 °
=
g
S 04 L L L L . h h A h 5
15 20 25 30 35 40 0 0.2 0.4 0.6 0.8 0 10 20 30 40
W& L Carbon nitrogen ratio I/ Leaf thickness (mm) FAXT £ ¥ Relative abundance (%)

B3 SRR rh AN AT X T T By W 6 M ACAKE Al v 1) T 220 SR 3 03 77 2 B (R 17 HLA A B R M P i ke 22 ) RO ST 2

M. A, BR& L. B, HEE. C, X ELE.

Fig. 3 Independent effects of three variables in the best model on mean percentage of leaf damage (partial residuals excluding the
effects of other variables) on seedlings of 16 woody speciesin the Thousand Island Lake. A, Carbon nitrogen ratio. B, Leaf thickness.

C, Relative abundance.
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FE EEH BRI 457 B B S A A MR AE DT K
B 5 U A RREL ) SR OGOk
R, R E R R LR E IR (Cingolani et
al., 2005; Poorter et al., 2009). AT, HEEEAIEL
H- o S A AR 5 A PR R B SR S 5 LA
45 R (Hanley et al., 2007) 3. i H- T4 & &1
TERAN R, 75— S0P ia] dRHIE 2 S5 it 7
ARG R . BARM TS S R R
KAERL P NNk fR e, HRLEREC R
b, HAERA AT REREAN BI04 B A U A B
HoAh B 1 F- BT 591k (Elger & Willby, 2003). 45 5%
B, S8 (D)L, BR 5B AT JE 258 3% R B A
PRAR I [R] 52 e A £ 1 R OB e %, 2 S M R A ol
) e R 22 e () DR 2, AR 4 5T B X ]
HERTE R AR,

P i ] 34 5 o S L AR o T A v (R AH 5K
PEQE A BFEE R R ), E5 R RMEERIH
HRIR T AR I ARYE A K R B, AR TETE
AN B4 T 6 R T RS I BE R A R, 1 et
A A B R 4y v AR A A B e i B AR B (v i
JEFE RN 2% FE) R AR I E FR Y & &, T LU K
iy A AIG HR B AT R 1) 451 49 JF 1 = A7 0 % (Chabot &
Hicks, 1982; Kitgimaet al., 2013; Silva et al., 2015).
I G 45 RIS UE T AR I A TR K AR T )
DR LA R, A AR a4, RN AH G
BT R I AR TE S A A OO B3, R
ek A AR B S S AR O B RE T PRARE IR
TEUBMRRER, X—4 1L Ra i agse
(Zhang et al., 2017),

FRYEAR S AT RIS AL 45 SR, ARG 22 FE e 7
Yidh, HAERE R RSN, 5R%©2)—
o YRR AENS WA IE G R, AR 2 BEnT LA
VEZ s & B 1) e = B (Shipley et al., 2016).
ARHWFTEHAN 2 B 5 H AR . AR B
FHIEME, B BB PR AMEA AR PR e A
FHIE, Ref® iR fhla) B 328 R 14%. 1X 5% FE ]
LY B ATE, (FJR AW 5T AR NHE B P B AT A
7, (AR A AR W% B R, SR EI
Z N QiR e WA A RS, X iEN

BB — AN ARl (Schuldt et al., 2010); A RIS H,

B PRI 200 WA B4R F ECR R PR R 55
(Johnson et al., 2012). [Flit, & EiBHb X FHXS 2 &
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B RIS G R, B R QBN 2l
(=X EVIRIER 5§ A8

LR LPTIR, AW TTA KRR, MR E LA
JEL S AR DB SRR S)3 A P DR AE T 55 v b [X A ] 5 i)
EETE R R, A 2. EEEE T
Yok sz U AR, AEBR T, BREEL. R A
X 2 B PITARER (0 At R BE R AR AT 7T 3 X 16/
VA 35 P o AR 5 (154%. 1 H A R
A 0TS B AN 32 1 550 B fr 2 3R
L B 2 HI52m(Moles & Westoby, 2000; Kitgjima &
Poorter, 2010; Salgado-L uarte & Gianoli, 2010)., X4k
PP BB RRAE R Q0 ST S I RENANE 75 B3k — AP 46
B REYITE U G5 RFAE, 0T R A P At P R[] % 20
PEAR DL R A 1 B AP SR i AR AT 70 b e AT
FRSAE DM 50 50 4 B A T RE VIR RTAR
X 22 JEAERE A B P R 30 22 S AR RE R B A
R Frg SRR IR S5 A X 2 AR e R e
B i b AR, 2 Rt S AR AR TLAE FH AT
RAEEZ L.

E£mMEB BZERAARHAF K4S (31210103908 .
313611230014+31500382).
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