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Abstract; Leaf trait differentiation is common in the nature. Different leaf traits have close relationship with resources
access and utilization efficiency of plants, and reflect the survival strategies of plants to certain environments. Their eco-
logical function have been focused by ecologists and evolutionists. Dozens of studies have shown that the diversity of leaf

traits reflected to the differential adaptive strategy of plant. There are two types of leaf traits (entire leaf and cleft leaf) of
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Broussonetia papyifera. However, we are still unknown about the ecological function of these two types of leaves. We hy-
pothesized that the entire leaf and the cleft leaf had differential function for adaptting to herbivory disturbance. We con-
ducted to the field and laboratory experiment for examining the incidence of pest, leaf area, total phenol, condensed tan-
nins and flavonoid contents between the entire leaves and the crack leaves. The results were as follows: (1) Incidence of
pest in the entire leaves was higher than that in the crack leaves, and it was increased averagely by 100%. (2) The en-
tire leaf area was dramatically higher than that the crack leaves under natural conditions, and it was increased averagely
by 44%. (3) There were the significant differences in total phenol, condensed tannins and flavonoid contents between
the entire leaves and the cleft leaves under natural conditions. On average, total phenol, condensed tannins and fla-
vonoid contents were increased by 6.0% , 4.2% and 16.2% in the crack leaves than those in the entire leaves, respec-
tively. (4) Similarly, total phenol and condensed tannins content were increased averagely by 5.0% in the cleft leaves
than those in the entire leaves under the pest damage leaf treatments. (5) In addition, there were significant differences
in total phenol, condensed tannins and flavonoids content between the entire leaves and the cleft leaves under artificial
remove leaf treatments. On average, total phenol, condensed tannins and flavonoids content were increased by 8.0%,
1.6% and 25.4% in the crack leaves than those in the entire leaves, respectively. The results suggested that the phenol
content of the entire leaves and the cleft leaves divergently respond to the pest damage leaf and artificial remove leaf
treatment. We speculate that the variation in peat damage rate between the entire leaves and the cleft leaves may result

from the divergence of the phenol contents in leaves. The result offer the case study of leaf function to respond to herbi-

vory disturbance.
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Fig. 1 Entire leaf (A) and cleft leaf (B) of

Broussonetia papyifera
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Table 1  Summary of linear mixed effect models comparing the effects of leaf type and year on incidence of pest

& 5E BV Fixed effect

75/ AIC/BIC
Variable/AIC/BIC e

ananie 1 FRifE R 1 1 PH

Value Standard error df t value P value

HEE & #/675.3/684.0
Incidence of pest
R -1712.87 275.73 175 -0.62 0.53
Intercept
A 0.68 0.56 175 -0.54 0.64
Year
RGN -23.79 10.31 175 8.00 <0.001
Leaf trait
R x ARy 1.83 0.42 175 -0.94 0.17

Leaf trait X Year

. AIC. FRfE B s EN; BIC. W5 B &, T,

Note: AIC. Akaike Information Criterion; BIC. Bayesian Information Criterion. P value at 0.05 level are in bold. The same below.

307 (A) Il 250 Cleft leaf
] B ©%0t Entire leaf
b

07 @ b

HEF Leaf area (cm®)

ZUERDT Cleft leaf 220 Entire leaf
MR Leaf trait

ES NI v 2 3 wLEAS PR TR s a5

301 (0) Fig. 3 Comparison of leaf area between entire leaf

HELEEZE Incidence of pest (%)

and cleft leaf in Broussonetia papyifera

FAGI (F4:0) BT 25.4%, KB K
TE F SR 8 S A R B 43 4 A, 4 e
v R B 8 T At I OREA P
) S A i 5 T 25 (6 2)

T AR 1 B KM 25 COREML 3, a, bR
ARl AR 22 5 WA YE (P< 0.05) . R,
Note: A. Site 1; B. Site 2; C. Site 3. Different letters above the 3 —i/ﬂ' —L{,} _f;’]‘ é:é? —]\//@
bars indicate that the values are statistically different among sites
as revealed by Tukey tests (P< 0.05). The same below.

I 198 MR B O A T

B 2 M 4 AL B th g A R L Et‘%m 5 jﬁ’,ﬂﬂj’ “*”“tfi N
Fig. 2 Incidence comparison of pest in entire leaf and HCTBEAN I R 1 45 H e AiE K AT R 19 2 4R 9 1
cleft leaf of Broussonetia papyifera ( Wright et al, 2004 ) , 5z WCAE 438 N 2058 A8 40 BB
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Table 2 Summary of linear mixed effect models comparing the effects of different treatments and

individual plant on the contents of total phenol, condensed tannins and flavonoids

[ 5 RYNE
A5 5/ ATC/BIC Fixed effect
Variable/AIC/BIC . N
anabie fit b 4 H 0 f Pl
Value Standard error df t value P value
HEEMEE/-1129.1/-1113.2
Total phenol
I 0.005 0.001 102 11.78 <0.001
Intercept
b3 0.001 0.001 102 2.55 <0.05
Treatment
A 0.001 0.001 102 3.63 <0.001
Individual
Qb x Ak -0.001 0.001 102 -0.97 0.33
Treatment X Individual
HEBTEE/-774.81/-758.94
Condensed tannins
el 0.001 0.002 102 3.83 <0.001
Intercept
b3 0.001 0.001 102 2.27 <0.05
Treatment
A 0.001 0.001 102 1.30 0.19
Individual
AhEE > A~k -0.001 0.001 102 -1.91 0.059
Treatment X Individual
HNEE8/-536.59/-520.73
Flavonoids content
A 0.0233 0.007 102 2.88 <0.05
Intercept
b B 0.009 0.001 102 4.62 <0.001
Treatment
A 0.008 0.001 102 4.14 <0.001
Individual
AEEE > A~k -0.001 0.001 102 -2.65 <0.05

Treatment X Individual

R A=A X R ( Yang et al, 2008) , W57 45 R 3%
W Y o se e R S AR AT LB AL
oG B BE RN K 43 R 5 %5 V) G B ( Peppe et al,
2011; Guo et al, 2013) , {HLA TR, —2L4:
VAR W 5 ek, S R IE R T
P AE A SN ) J5T B AN () 6 H Y R A A 22
(HRB V55 ,2011) o ABFFELE R L], H R4 20t
AL (] Ho 5 S 2 R AETE 3 22 S, JF HoxX F
28 51 5 R A i A /N TG OC K T B A AR 1
PR I3 A 2 B 30 33 7 R T A 25 2R

FHP) R AE P85 T 30 s Al A R 4
(BN sz K o Wi A HCE R ) | B 2R AR IR
A AR I I (R, 2009) 49140 57 45
3R LT BT RET T 24 22 9 MR IR G 5 78
o (GRLLHRAF ,2009) . ABFFEEE SRR, 2kt h
B2y ot % & 2 % e T s, Of HAE dUE B
N5 R 5 5 AL BT JC 18 42 g i F0 Sk it
Py 2y Jor 5 i 49 S 3 0, I G B 4
TR IR S A S e 2 R
0 AR R S T U RE R DD G (R AL IR,
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0.008 -~ a

0.006

0.004

0.002

0.000 +

0.016 ~

0.012 +

0.008 -

0.004

0.000 +

0.10 -~
0. 08
0.06
0.04
0.02
0.00

EARYIRSE Phenol content (mg *mL™")

BARE M RELE  ARBRAITE LR
Natrual Pest damage Artificial remove
condition |eaf tratment |eaf treatment

K4 [m b PR 4 Gt A RLEH S5 (A) |
ity T (B) FEE & 6 (C) TR
Fig. 4 Comparison of total phenol (A), condensed
tannins (B) and flavonoid contents (C) between entire
leaf and cleft leaf of Broussonetia papyifera

under different treatments
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