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Abstract ; Leaf-consuming insects play a crucial role in the green food chain. However, the island biogeographic patterns of
leaf insect herbivory and the drivers remain unclear, thus restricting the understanding of biological cascade effects in island
ecosystems. In this study, we selected 27 typical plots across 24 distinct islands in Zhoushan archipelago. We examined

mining, sucking and chewing herbivory intensity on leaves of woody plants in theses plots. Linear regression and structural
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equation modeling were employed to dissect the biogeographical patterns of leaf insect herbivory, elucidating how island area
and isolation directly or indirectly affect herbivory via plant species richness. The linear regression model showed that
sucking herbivory increased with increasing island area (R*=0.22, P<0.01) and showed a significant decreasing trend with
heightened isolation (R*=0.13, P<0.05). The structural equation model showed that, (1) island area and isolation had
indirect effects on total herbivory (8=0.24; B=-0.27), (2)island area had a direct effect (8=0.29) on sucking, as well
as indirect effects (8=0.24) , island isolation had an indirect effects on sucking (8=-0.27), (3)island area and isolation
had no direct or indirect effects on mining and chewing. In conclusion, leaf insect herbivory exhibits distinct biogeographic
patterns primarily determined by sucking with plant species richness serving as the underlying intrinsic driver. This study
contributes to a deeper understanding of the relationships between plants and animals in island systems and their cascading

effects.
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Fig.1 Geographical location of the selected islands
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Table 1 The basic information of studied islands
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Fig.2 Characteristics of insect herbivores on leaves of woody plants in islands
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Fig.3 Effects of island area and isolation on rarefied woody plant species richness
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Fig.4 Effects of island area and isolation on different types of leaf insect herbivory
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Fig.5 Effects of plant species richness on different types of leaf insect herbivory
FARGURGYSY v oo A

KE A ERA AN (B=-0.27, P=0.024) (K 2), 5 HAUFIRE 2R 28 B A B R R
BN RIEEARON o VA 5% TSR 225 185 X MEL VR 2A L R B R A L A1 ), I LA P Pl == X vk
B EHREARELR(P>0.05),

4 itit

4.1 YW RE A0 5 05 A PEA SR

FE Ay o = R AR % TR AP PS4 T S o, I 52 R PO 8 T i AT, 2 A LR 5 AL W o 22 A
P 2 ML By 05 4 W OB G T TR BUR AT K | REAS S P Z R Rl 0 A K R B RV B [l iR
TR ORI R R SEU  FFa B 5E R MR AR ) ol P07, LT R 2 P 8, 328 ¥ s 32 )™ R 0 55 119
P, DT S5 e ARART A o R i T RSO 53 P8 X S (] 286 28 2 A £ SR Ay 52 6 B, R 28 B ol A £
R [ T 8 TR R %) AT S 35 0940, I e R 2 PO o 7 S 25 PR R, 2 TR 256 8 ol A £ 3B B 05 4 W 3t

http ; //www.ecologica.cn



8 JAE = 45 %

P

o *
%, %
R2=035

q*

¢ féﬁ u{/égp
R*=0.35
MR

RPN B B
R =042 l 3 R?=0.67* l
[ AR ] R S AR ]

0.29*

655
0.65%**

0

AIC = 120.9; x?>= 0.009; df = 2; P = 0.995 AIC = 109.6; x>=0.836; df = 1; P = 0.361
SRMR = 0.004; GFI = 1.000 SRMR = 0.03; GFI = 0.974
A 05 TR BT R I 25 %
/ *
. W
> ; NS
R2=10.35 R2=0.35
T IR YRR
5 =
<t [
S 1S
R*=0.19 R2=0.03
[ TR R ] [ NELVEG 2R i 3¢ }
AIC = 129.0; x*=5.898; df =2; P =0.052 AIC = 133.3; x2=0.72; df =2; P=0.697
SRMR = 0.11; GFI = 0.840 SRMR = 0.046; GFI = 0.975

El6 BREMRMEEENRERBEIE RS RN E RN ERA
Fig.6 The direct and indirect effects of island area and isolation on different types of leaf insect herbivory
FEAE AR IR AR D H R AL SR R B IR BARFROR AN E AR, KO FIRIE R R AL RIR R R R BUVE BT A AL i
R B S S AIC: FRIAF BARMEN; o2 KOS df: AMBEE; SMAR: PRI GFL. A EEEL

BRAFIRIN S AR 1T R R 2R 0 S 2 R AR RN £ T A T SR B 2
R AR A AR AN TR 1 T RE A S PN S0 A (A A R e A0 DT R e T 2
AT R AR T . ARSI T RER 0 5 A 5 DhRE MRS AR S AT RESG SR AR B v X
TR A B SR R | 00 I o 0 2 R e £ 36 R v 1V A Ak R U R TR
AV EF AR A B, UL s B U 9 R (Aphidoidea ) (W1 ( Cicadellidae ) %5 RN, WATRE 1822,
PR X B 2 R T A R T I TR RFURIRRS 25 X it B SR R 3R TR SR IEL IR 2R A 1 R IR B R R A
FH o SR Vi I T RRURI R 25 B e R P R 2R %) R Al T R TR B R s R Vi
RO 125 185 T 30 ok 52 Mo A A 400 o = o R T [ 8 D 4 B o T S IREL M 2R A %
4.2 Ay B AR Xof Ve B [ SRR £ 3R Y A [ B

S WIS T R HRURE £ R B R 0 b = R A 8 R S 3 SR T RO A L
A W T 5 TET AR R 25 T 5 i B HRAE £ 3% A A 5 o A ) 0 A o A R [ 2 R ) B A

http ; //www.ecologica.cn



9 1) TR AR WA LR B £ i B SRR AR K 0 A W b R SRy M IR Bl A R 9

AR G T AR A B TR 8 R o R AL A ARSI T G BRI (32 3) , BV B 1T AR
I B HE X AR R i R AT MO T AR M A 2 R A S TR R 8 AR A 8 1 R )
P w BB R T A 2 R T S R R RS L R AR DR Y 5 AR
B 72 2 X B AT I A

R2 BHBER. RS EREN Y R R 2R A B i & R B B

Table 2 The direct and indirect effects of island area, isolation and plant species richness on different types of leaf insect herbivory
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Types of insect herbivory Predictors Pathway Effect P
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