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Abstract

Plants and insect herbivores are integral to the forest ecosystem. They formed close
relationships through a long term evolution process. They connect with primary
production and consumption and play a major role on nutrient cycling and energy
transfer in forest ecosystem. Young leaves are preferred by herbivores because they
are more nutritious and tender in comparision with the mature leaves. The majority of
damage occurs during the short window when leaves are young and expanding.
Although young leaves are ephemeral, they are key for understanding the interaction
relationship between plant and herbivore. We ask how the young leaves protect
themselves from feeding by leaf-feeding insects?

Before answering this problem, we need to address the following questions: (1)
What are the herbivory patterns of young leaves? (2) Facing herbivory pressure, do
young leaves present similar suits of traits that characterize defense sydromes and
what are these syndromes? (3) What factors influence plant defense? (4) How do leaf
defense syndromes affect insect herbivores? And how the insect herbivores adapt to
it?

Evergreen broad-leaved forest is the regional vegetation of subtropical area in
eastern China, and differs from tropical and temperate forests in both species diversity
and community structure. To understand the plant-insect interactions, the study was
conducted in Mt. Meihuashan, Fujian province (116°4525"~116°57'24",
25°15'24"~25°35'44") and Tiantong National Forest Park, Zhejiang province
(29°48'N, 121°47'E). Through field monitoring, traits analyzing, artificial simulating
and leaf-feeding insect larvae feeding, herbivory pattern diversity, leaf phenology, leaf
traits, insect diversity, larvae growth and defense traits were record. We analyzed the
characteristics of leaf herbivory, plant defense syndromes and the effects of plant
quality on leaf-feeding insects. The results and conclusions were as follows:

1. The leaf damage of leaves in evergreen broad-leaved forest is between those in

tropical rain forest and temperate deciduous forest. The majority of damage

occurs during the short window when leaves are young and expanding.



To determine the patterns of herbivory in subtropical evergreen broad-leaved forest,
the study investigated herbivory rate and frequency on leaves of 76 evergreen plant
species in Mt. Meihuashan, Fujian province and Tiantong National Forest Park,
Zhejiang province. In this study, herbivory on leaves was 7.21% and herbivory
frequency was 32.95%. Leaf herbivory rate in shrub species (7.52%) was significantly
higher than that of tree species (7.02%). With herbivory frequency between 10% and
60%, herbivory rates of most species were less than 10%. Herbivory rate on leaves of
companion species (7.23%) was higher than dominant species (6.94%), there were no
significant difference between them (p>0.05). Over 60% of the lifetime damage
occurs during the few weeks that leaves are expanding. More herbivory occurs at
lower latitudes. The herbivory rate of young leaves in the same specie decrease along
latitudinal gradient.

The results indicated that, the leaf damage of leaves in evergreen broad-leaved
forest is between those in tropical rain forest (11.1%) and deciduous forest (7.1%).
Life form and dominance affected herbivory on leaves. Rates of leaf damage reduced
with the rising of latitude and altitude gradient. The majority of damage occurs during
the short window when leaves are young and expanding.

2. Young leaves have traits against herbivory that may occur together and
increase defense efficiency. The plant defense traits grouped into three
syndromes for plants.

To test whether there are defense syndomes in evergreen broad-leaved forest, we
measured defense traits and leaf herbivory on 38 plants in Tiantong, Zhejiang
province. Our research showed that most pairwise correlations of traits were
complementary. The defense syndromes of these species clusters in evergreen
broad-leaved forest are associated with either low nutritional quality, or a balance of
higher nutritional quality coupled with defense or escape: (1) The small area species
with lower leaf nutrients content and water content might employ ‘low nutritional
quality’ strategy to reduce leaf losses. (2) The large area species that leafed out later
with higher leaf nutrients content, low chemical defense and toughness but high leaf

expansion rate might employ ‘escape’ strategy to reduce insect attack. (3) The species
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that leafed out with larger area, higher leaf nutrients content and higher defense
material and lower leaf expansion rate, might employ ‘nutrition and defense’ strategy
to reduce leaf losses.

The results suggested that, plant defense are composed of multiple traits, they
might be organized into coadapted complexes. The defense syndromes of these
species clusters in evergreen broad-leaved forest are associated with ‘low nutritional
quality’, ‘nutrition and defense’ or‘escape’.

3. Defense strategies of young leaves were influenced by ontogenetic stages,
expansion stages and early-season insect attack.

Many factors may influence the defense of young leaves against leaf-feeding
insects. We carried out studies on the typical evergreen broad-leaved forest plants—
Schima superba and Castanopsis fargesii to understand the effect factors of plant

defense.

(1) Leaf traits influencing plant quality as food and/or shelter for herbivores may
change during plant ontogeny, and as a consequence, influence the amount of
herbivory that plants receive as they develop. To assess plant ontogenetic differences
in foliage quality as food for herbivores, nutritional and defensive traits were
evaluated in saplings and reproductive trees of S. superba. Herbivore density was 1.52
times higher and herbivory was significantly greater in saplings than in reproductive
trees (p<0.01). Accordingly, concentrations of total foliar phenols were higher in
reproductive trees than in saplings (44%-April; 29.7%-August), whereas leaf
toughness, water and nitrogen concentration did not vary between ontogenetic stages.
The results indicated that ontogenetic changes in traits influencing plant defense
capability. With increasing defense capability, leaf damage was lower for reproductive
trees than for saplings (p<0.01).

(2) In this study, we measured damage throughout the whole leaf expansion to
understand the herbivory pattern and the defense strategy on young leaves of C.
fargesii. Leaf herbivory frequency and herbivory rate on young leaves in unfolded
stage were significantly higher than in folded stage (F;, 3,=8.97, p=0.0054; F; 5,=12.38,

p=0.0014). The herbivory of leaves in folded stage consisted with large amount of low
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proportion herbivory, while the leaves in folded stage were mainly occupied by high
proportion herbivory. Leaves were intensively grazed in the nighttime (t=2.51,
p=0.017), which accounted for about 85% of the total leaf herbivory. Young leaves of
C. fargesii might follow different strategies in the two expansion stages.

(3) Induced defense is a principal response of plants to herbivory. Induced
responses to herbivory are physical, nutritional, and chemical traits that change in
plants following damage or stress, and that reduce the performance of herbivores. The
result showed that young leaves that were damaged by Neospastos simaona in the
beginning of the leaf expansion had higher toughness and concentration of tannins,
but lower water content and nitrogen content when compared with the control leaves.
As a result, the damaged shoots had lower rates of herbivory than control shoots. The
results may imply that early-season herbivory on the leaves of S. superba reduced the
nutritional quality of leaves and increased the amount of secondary compounds,
therefore influencing later-season herbivory through the induction of plant responses
that may act to reduce plant quality as food for herbivores.

4. Diversity, growth and defensive traits of caterpillars were correlated with the
nutritional and defensive traits of their hosts.

A survey of leaf-feeding insect larvae feeding on plants was carried out in Tiantong,
Zhejiang province. The results showed that: (1) There were temporal and spatial
consistence on insects and young leaves. The greatest caterpillar density related to
high leaf quality on spring, and maintained high density during summer. Then insect
density decreased rapidly form autumn. (2) Growth and defensive traits of caterpillars
were correlated with the nutritional and defensive traits of their hosts. Growth rates
were faster on young than mature leaves (F; 43=13.50, p<0.001), reflecting the higher
nitrogen and water content of the former. Growth was also positively correlated with
leaf expansion rate (’=0.51, p<0.001), because of higher nitrogen and water contents
of fast-expanding young leaves. Specialists grew faster than generalists, with average
growth of 1.8 times on young leaves and 4.2 on mature leaves. Generalists with low
growth rate had more defense traits than specialists. Because slow growth for
caterpillars increased their risk to natural enemies, generalists had more defense traits

than specialists.
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These results suggested that diversity, growth and defensive traits of caterpillars
were limited by leaf quality of host plants. For getting appropriate food resource, it is
crucial for caterpillars to be synchronized with their host plants phenology. Growth
and larva period of caterpillars were correlated with the nutritional and defensive
traits of their hosts, which influenced the defensive traits against natural enemies
indirectly.

Innovations of this PhD dissertation are mainly:

(1) Evergreen broad-leaved forest is the regional vegetation of subtropical area in
eastern China, and differs from tropical and temperate forest in both species
composition and community structure. We summarized the patterns of leaf herbivory
in subtropical evergreen broad-leaved forest from space and time level.

(2) Interactions between plant and leaf-feeding insects were studied systemically by
field investigating, leaf traits analying, insects rearing and artificial simulating. The
research system of multiple methods is rare.

(3) Defense syndromes of young leaves were studied at the community level. It
could be useful to add further insights to defense syndrome theory.

(4) The factors which affect defense syndromes of young leaves were evaluated in
the two typical evergreen broad-leaved forest plants — Schima superba and
Castanopsis fargesii. Thus defense syndromes of young leaves in subtropical
evergreen broad-leaved forests can be comprehensive known and understanded.

(5) The relationships how host nutrition and defense traits affect in herbivore
diversity, growth rates and defenses against natural enemies were determined. It is
capable of deeper understanding on the interaction relationship between plant and leaf

feeding insects

Key words: Evergreen broad-leaved forest, young leaves, leaf-feeding insect, leaf

traits, herbivory, defense syndromes
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1. RYE R

FhaI A BLAE 2 & MR S B ARSI R 2 — (Pellmyr & Leebens-mack,
20000, FEHEAEHZEHPERBNBEK KRR —, HYSHEEMEIYIPIE
(1) F 11 ] e A 7= A il 2R AR W0 AH BAE F 2 A 1 09 22 X 38 (Ehrilich & Reven,
1964) . YR BV B AR 2 R EARYSAR LA, /D AE = AR
T CAATEAE R, @R REVIN ARG CRIRTE, 1996). TERRMAE
BRGT, WERKFEER LR TRAER, &8 TR Mgl v, SRt
BRGTHERERNZE L. BRI ES, BTN TEFR. EH. R,
B B, yrE SR E R A T EVINAI G R S B IER R TR R B
2 FEt A P U (R4 RTRE B3 B I B B . fEAE ) S BRI 2 8 R 4,
T B S A TR) R B S5 05 0 O 2R P A R 9 SR AR AT A ), [ 2 A
HAEBRNEZ—AMRIRR BRIRLE, 1987; #fME & TIRHE, 2001; fRik
& JIGHTER, 2005,

M A B i Gy B U AR B L —, 2 B R R A 95 4
VEFH BN AL AR NI &, BRA i v i EC e E R 2
SRS DG SRR BE D, SEm R A e A AT RO S5 A T T
HET 52 BEAN 2R 25 R G Y UG A B VAL 8l) (Marquis, 1984; van Asch & Visser,
2007) . - B AEP A BRI G 55 B3], 2l R R R e T R
ST 45 2R 1R 3 N AR DN [BI R, AR HORE B 22 I BRI B4 R B =4
S )yt 2RI LG A SO 22 RE B R T B DRI, gl ERR T T, R
& 1Y S e B A EAEH B CH (Kursar & Coley, 2003).

TR B B R B ARG B R B EER AAL 2 H S R FR
OISR, IRV SR R S A B SN R B R R R R R IA A AR S R
fl—ANEE 71 (Tiffin, 2000; Pavia et al., 2002), B IEE TP 1 FEAE
PURRE, SR oo M B VRS G B =8 SR B VRS R A s AR Y
i (Zangerl & Nitao, 1998; Leather & Awmack, 2002; Stinchcombe, 2002), [ iz
SR AR P ) HL B R AR B 0 B B RO B AR 52 B T K G TE (Leather &
Awmack, 2002; Stinchcombr, 2002; Dick et al., 2003; Zangerl, 2003).



BT A AR A B A0TSR (R 5 6F 5 3 B4R v 7E S AR ORI 23 I 5 AR AR
) (Lowman, 1992; Aide, 1993; Kursar & Coley, 2003), #HELE T 54 < #H H
R ARRE I B A RORE FUAR 2D o L BT Ak 6 ST A b XA SR AT A TR T 4
FFER IR, WA E T VYR iR s o R & SR AR R i G i
B U AR SRR AR AT B S e, DT P e 3 0P ¥ Z AT AE BLAE F O R AT
B X P IRE i UL, TR 00145 T Py 4 e AR AR R ) S et
RACHRF A %, 7E R (2007) X SRR MAE A 7 BB S8 R AE T 75 19
Senfi b, GEITEFANEREEI . S P T RIRE IR SEAG, 20 o AT I B A 4R
A P AR A PS5t 6 B R R B A 552 o L SCHE Tl i e A P gl et £ vt B
RPN S, Y Sk B EAR AR R, 2w AT S e R R
KREZFEEVR, WIS IE 7L CA MY EE 10, BT H Sk R bk 25 1 Al
THREIBI TSRS IR, B9 R B PR AR 2 R G (R DR R 114 S BV B 4
HEHB LR

2. HFFCIHRE
2.1 TP BT SR

TN B B Rl A 25 R Ge 0 B E A R HYIE N S AR I A AL e, Jl T
JeEAERIER T AR BN ES RGN E TRV (CEXRAE & BR1TE, 2007). Bt
VENE Fmh R 2 BO2RAE, %) 1/3~172 BRI Y. TS Z#
e 1, HEAATCEIERGNE GYThae, ROy R 2 8RR AAF i 2
MR . EREAES ARG, JLFBCH —MEYRes o T 22 RRNEE,
TSI 10 10% s tE B VE BRI TE#E (Bazzaz et al., 1987). AT
2 AEAE R R I B U SRR R ) N AT AR A 2 — E K AR Y R B W
2 BRI RARZ i, (B H i — R HE R 2GR R R R
RIBITAENRE /T o



£ 1-1 HEYBHENRNRRE (Agrawal, 2007 Fal HEZ0
Tab. 1-1 Development of plant defense strategies (Modified from Agrawal, 2007)

Hig R FEMER Tt ST L SCHR SRR
Hypothesis Reasoning Research example Source of reference
BBhfEE NIRRT EAS, Y STREF A ME{E (Gossypium spp.)  Rehretal. (1973) ;

emtr  RRAR - RERE M AREREESREEEAE Steward & Keeler
TG ARPIETT Nz BERR (1988 ) ; Rudgers et
[A] A LR % 2 al. (2004)
K FA—ASTREYE EFEKAEM2EFULEERTE  van der Meijden et
LA BIEiEiEZHnm &5 (Verbascum Thapsus) H4AR3%  al. (1988)
PRI P =3 BPERRRRE, AR
PR e A RE ) T HO6 (Senecio
jacobaea) HKHiRE/IIRTR, R/D3Z
FE, HRE— B2 AR IR
%

REMY SPHEEERIE SRR R A A Feeny (1976) ;
YR F e BB RN ATRIE: 1 — A EAEY EZK  Silvitown & Dodd
AGHRIREYER  HAEIBCRE S s e (1996) ;

JH 5 VBl 1 g 1 & Bustamante et al.
(2006 )
AR AERKERMIIRCEY ARKEDHIAS R G ARY: Bryantetal (1983 );
MR sAREYIEDPRE KIS, RATSIRPUMBI XS 5:  Fineetal. (2004 ) ;
Y, T AT BRI AR KRS SRR E AR LR Fineetal. (2006)
APE, KR PSRBT AR P AR i 2 P 7
i 1% 5
SRECERFEIRE  RHRSHA EMYIN Barro ColoradoffISSFHHGH NI Kursar & Coely
MR MEAE AT A ROAFEEYE AR B ORER, T (2003 ); Agrawal &
VR, A AL i “ B8 R “BijfH 7 BRILEERT  Fishbein (2006) ;
HARUMB RS, X5 Traver-Martin &
B U A S ABL A 3 Muller (2009 )
LA




TEXF BT I G FIAE A B 1 a8 P DA VR R Rt b, BF 38 TR AR ER R A A IR 975 4 %
5, BEEE REE B A AT A WOINER (R1-1). Rehr (1973) PSR H B —Bi
W PERE R UL, XM A AERE — M XL 2B T, MYWA s
IR Z R TR PR B e R AWM 7 e (R R 72 IR 5E,
FEALLUTER: Hlk2H8EyEEAE 2 EDRe (EERYH R RECEE
SE MR AN R B, FEABRER AL A BT A A A — R R 2 RN
(Close & McArthur, 2002), T 8 24 45 -G A4 i Ak A= 5 1 AR P AN R AR 4 1) 45 Fh ik
PEIE 2567 18 LUk, MAAE AN AR A 2 v 2T I 22 P A [ B (1 ks
AR R B IR R SAEAEAR K72 e, B — (MBI 0 Ja8 1R I AN R il B s A RO 1B 3L
H (Silva & Batalha, 2011). PR AEI B 18 A 80E MR — B R E R, B
LT, (R AUER . SEBR EAEYIE T — R 505 JE MR bk & it sh 4
U A8 o A A A e o — IS 7 1 e M 3R AT 480, X L 1 ) I 36 O AR AR 2
Fo BINE—BIEAAEAEAE, (EIFA SRR, N RIS LA %
WO A AE RS A8 8 1R TR, 170 874 76 5 ey (P L 2 )2 R Bk AT e, R e 1 T%
FARINT 56, B AR SR A A AE BT EEROG &R

AR ST N, BERFE PR EATERE T YIS SRS .
Feeny (1976) i/ “HYBERU ", NV BB 5K S HEY e &
YN RIINLEAR G ZHFEMARRHEY B T A D ek, HyE
Z N EEK, LhE s B 7 NI B R 7 A AT e K
WA G BRI, HBi T B 2 v e B FEA R B EEE 2, Bk
PG SHPURAMEE K AT R IR N Y (Coley et al., 1985) FEAIHI Bl
BE 1 S HEY 0 P9 B2 AE KR8 T SR G, TR A P9 B2 A K g 0 I 52 B P A B2 1) B R
FE MRS (R1-2): ERFEFEEFETAKKEY), HNEEKEIR, HY)
A DE e R ) AR R i B AR T A SRR TR M S h, A
EUGKRE U RAK, Y EEEE I 7 R . RO EE SR E
IR R R EETTR IR 2 BB IR I IR H1), A KOREE GRS, 2
PR ISTAEPI 473 25 AT AR K AR, DRI SR A 5% vp 2B K R A A A R AR
AT RS b ok, AR R RN, 18 A KA i 5 A2 )
PR T, RS — P Y BIR AL, TN T SR s SR NIk, W pE
AEAH 7] B AT PR A= 3 PS8 T % 15 48 1 B2 U T 400, 17 R R 40 2 T 22 R 4 0 A
FrE, SHB RS RBRARIE, AT A RSN, vTH



P B PR AR U SR A - 3R 5 BRI AR 78 A 42t 1) < B rho SRR AR B
PEA P FE S 10 B IR P A B 7o “ B PO SRARGL ” (Fine et al., 2004; Fine
etal., 2006 ) IAJNAEAAEA A -3 FRE YR SS b T n] F BEIRAOSR UM, HE &
VNI ICRH P AE SRR B AR 5. “ B IR PR ™ A A A I B
ERTEE, ZRIBEMPBN S ER AR+ (Bryant etal.,
19830, Rk, ZHEYAE T EOCEMRE FRIABT Ry, HEYR XL “25x7 KK
TP ERRIE B Y BTN 2K o [FIRE R SRAE E IR B BRI T, AR
TR RSP, YA .

12 RFEFTHAEABEESE (31 85KKH, 2004)
Tab. 1-2 Resource availability and plant antiherbivore defense (From Zhang, 2004)

ZE P A=K B A K Y
Variables Fast-growing species Slow-growing species
A KAHE
W EE = {115
YR KRAERKSR ] {1i5
RRGE AR [ {1iS
I I = {115
HERESE [ {115
X BEUR r s N R AR
-y 7 i i) IS
T B 3 Je 39
B AERAIE
HER ] {115
(e Tk lL Y/l {1iS =
DIEHIEEIE) JE Tt JE i
B AP o JE e ] {115
B P ot i R R AR

B, BT BETAR S S e R JUF AR MY S I E 2
[EIAH ELAR T, 0 Had 2ipe S BV th LB B AU S 1Y), dttr= AR R EsovE i s,
TR R FRIREAC BV PR Y o BRI N ERVE P AN R RS A AR AR



1, oz —RAAA D IR e RS, RS [F] AR ) vl e s Ak AR R R B
WAL, RSP EFUE R ALE] . Agrawal & Fishbein (2006) EXT 23
Tt 2= 47 2 S M O S At B R R B AT SR UL, DA R A (T B A B 2 B A
& I — R BB A L R, X M T DLELERE A B R, R
W, FERPHRRE. BHRAE (NEEE. EARAEERD . WERHE (£,
Rl AN EEEE AN L BAREE D BEE (YD IR T SR A
WO FARES) R, (E4ERE (R, REE RS SHEYNSATT
THI IR B o AR R 7 10 M 2 [RIAEAE AR LI DR, R R A1k, X g2
(1) (R AF BN 7 A 000 ROTON EL T, A4 mT DA b — @ M kS R TR
vy 1) 7 A 7 T A 7 A A S 7 0 () A 422 A P B 7 A B D I 8 FR) 5 1 R
B (Berenbaum et al., 1991). Agrawal & Fishbein (2006) HEIRHEH T L& 05T
FRHAL, ERYNX PR 5 RAEE ToR %Ok RRIT MY (7] . Kursar &
Coely (2003) X FA71HE 4 (I 78 R BB X P 4545 B AR SRAMN A AE T [R) ol
B SRG R R B VI 18], AT AE [F]— V& TR 2ok RAHZ IR A4 (8]
W= E RN LR S BT 3, AR T AT G (1 “ B ——kagE” B
CREARMERUL, BESRARAT B TR A (B A St e A e A (K, (E AR H
B A S IHEA e, A REEIE AT BB 24
MUL_EHE T i v] DL S X A B A S S e AT R4, B R
WU Gt 3 B PP R A R AT ML DX, (ER B AR AR RS, e R
S THI )22 5 U A8t i ¢ il P PAORE 420 R PR (R 1975 506 6 T e R Ay BSal  Hb
DX AR KA, 10 96 T4 4 i i MR 4903 7 THT ORI 72 E AT R IIEAN 2, )2
MIEVE 1R R 420 573 0T SR ARV 90 3 A DL AR, BRI B PRI AN 5 THIEAT FE %
AT AR, DASEIN4xti i) 1 e o i e itk B R B A x5

2.2 gl mH-XF R B B A B4

AR, KT A R B A 1 Sl P B RPN RIS 2 DL A B A AN £
A EAEH B 4B B2 M7 (Kursar & Coley, 2003), 1M < T A P04 M- B 41 1)
WFFCIEARR D o gl BT R S A i 55 s 391, g s 4 2k ok
TR o FEI RN A TR AR, 2970% 1 VB ZR AR AEAE 4B B (Coley
& Barone, 1996), UWl: ColeyZ& X} 22 B #Hs INARIEY) B FL I, 70%IHEY)
TG L it 52 205 R a0, i H HUR 302 B 2015 B B



(Coley, 1983; Coley & Barone, 1996), KR WAL (Warm-temperate rain
forest) HHIRE A AE I A] Lt Oy sOMIH iy 2 AR AR KR 2 57, (5
A R E W FEE R AL (Lowman & Box, 1983; Lowman & Heatwole, 1987;
Lowman, 1992a; 1992b). T 4% (2001) %A HFk (Quercus liaotungensis) [F]
BT TR, DL RS H 2 RO o R, AR ey 58 A B AL R e
F 4N . FAESE (2001) FRARIF T84T 2 1 70 R 4 Ay 2 R AR AL A 4 1 T
B R EERT2.9%. T, REVFZRGE. ERGERE Y A e,
HREEEZ A, BEEFELKE A (Coley & Barone, 1996), {HIM A #1452k
RAAEFFIR RN . Rk, ght i) R 5B BB TR A R, g
WM 2 T ARSI A B8 R I SCHEI J (Kursar & Coley, 2003).

2.2.1 %) R

TERMAES R Y, BRI EI R, (HRA RS X Ay
(F R HINFIE. O MR RR, At XA FE RN
7.1%, TG U EE 11.1%, SR E H it v iR 2 Gk 48%
(Coley & Brone, 1996). b4k, 7EH & KA FERNA) L, ANESGEHX AT
TR ZE 5, #vir X SR B T4 E e i, S ety 228 H
BRI S E T R A (Kursar & Coley, 2003), £ 70%) H g #8 &k A= e 4t
By Bs T b DX 0 B AN ], FE RN AR AR, KRR 27% 1) B R AETE
G By, R Z2H R R AR ] (Coley & Barone, 1996)

VG BB R T BA R RESN, A — € R[5 A0%F 2. Lowman
(1985 1E XTI FINE Ry 2= M AR IR 50 R 3get = 1) B AR I 32 301 B
LA B AR T AR N I B AR B o B S ) — e LA AR T R I T 2R s A A
(Gilbert, 1995), X 7] g/ BT FHA M Fr GBI A B/ A RE SR, P& ik AR
B F 5 = (Lowman & Box, 1983; Lowman, 1985; Givnish, 1988). A #M#
AL TE R, HXEE K, RS2 SRR, KN F2 B A=A MR
KIs2m (Lowman, 1985),

TEEWAFFE T, TR (2001) 7EXF AR R I RERIF AR R, 1T -k
[ CEDIR AT 20 9 28, R B R4 5%, HEEL) 90%. HE%E (2001)
T X5 6 XU 4R #A A Z5 FR MR AT 78 R B, 6 Fh TR ARG -7 25 R R K 8.9%, Her
g A R R R B 7 . DRI, TE40%E (2001) STHTT R HL
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XA #k (Lithocarpus glabra) M BRI, AERM AL 15 PR HRE
R, REREREIE 13.6%, [HEREHE (64%) IR TILARME, RILEA
FIM R Ek)R. G, TEH (2007) PR TH—D A, KNG &5 S iE
MAEY) R A B E R B, S TEREA) S (1t RIS RS R E . BARH
i X HB /- F A B B RHE S T — 28 1, R Bk 2 0 St i P AR A
Pt B 7K B RE R DAL, R Sl 2 X S ] I MR A2 I R P B TR 2 ] -
(R SRR IR Fr itk — B AL

2.2.2 #hm BB 5 =X

2.2.2.1 Y1

MU B FAE VG AR RR I 25 — BUE A REORUEFL A A7 o &k R URR S
— L PGy £ Y R 5 L, R O AT R S L ) A A
Pt A T (B (R R AR R D, SRR FIAEIR R B gh A BI A& K ghnt, i
AR B AN R, FETZFRRRIG NN o TR D T o v e 0 fk e 2 380 B
HGECE, FEE N =R B, ZnEAE R R AR R AR R s
KA, METENRZ AR REYEAFAEZMINR (Aide, 1992; Murali &
Sukumar, 1993); 55, FEE A [F A AT DU G 3P AR
IS, MR B HFY %2352 (Feener & Schupp, 1995), 41 Aide (1991,
1993) (458 & I Barro Colorado &1 12 FAEY), FEFRE[E 2D A2 K B 211~
) e WU FUE N () AR I SRR 2 R =, A R] DL 5
JE S R R B S BT B IA) o BT 3 S R A B R R, i R R
J& T A A K 4 45 R B IS 1], AT/ D 2K 22, 1 Ernest (1989) &L Pentagonia
spp. AR i A KT FE A T] 23 PR, ARSI i B R R A K
PRI F ) 2 %% . 1B Kursar & Coley (2003) HIWFFE R I, i A Koad B bk,
FEL ) R AT 2R ST gy, R R e 2 75 B YR/ I 481 R 2R A 1L

2.2.2.2 V)R

I BAT 2 Fhae A ROh B B A R R, o e B AR



JZ WS BERAE R RE A v AN B R T o AR R AT A e B
NB R R B B AT 2K, BT RO It R sh R, BHAEAE
BV YIS E R0 E . AT R I RE R G, VAR R, SME AR ME
Rt R REE A E P 2 20 E AL BEBMEBHEEYIH L H K
PR e, 405 1B B B b 577, BASSEE H 2h Rt sh. it
Gb, G BRI B BEAE B T B RRR AR T B (KRB, 2004).
FME AT R AP E B A SR AL P AL, it AR A 2 e ) e B AR T 915 4
R — BEER & HHT7,2002). WA ORERE BRITECE . R E LA Al
A BB A AR, AR O SUS AR O R B S E T T f# (Feeny,
19700, ZhH-AEREM I RE, IR, XS Fr 2 B B R ) 2
RIXE G, i — B Py SE R, R R S 2 AR A BT 1) LR SRS n, - v+ 7 1Y
PR ARG T . R 4 Rk G RS SN SRAER, (B [ R R P AT SR A AE R
RZEFE . A BE A AR h T A BERE AL R L By, I (e Jr e R e, (HIX
ol REE 5 FR) 2 531 ot T R 2R B R B ME S D B 3 R B A 1 P AN B, DR s
IR AT — e R PR T, Ak T F i B 2 3 a6 UK B L 2 R B4 7 2K

2.2.2.3 1KEFRB

Y R T IR A 2 B B &I P B R S &
Y R o8 B AE KK ERARAKNEY) . EER SRR IR, 484
RNV E TR . TR s i R, R R R
Fs BOKEY — A SO RS R R AEKK EERZR. BRYIE LR,
s H . B HMEEHE, &R SR ERRIEY R, R ARAT L A B K
WaaE e, IR — R ASHARRAERKNKE. EHREZZ
KR B YERF IE R AR R BB, T R R S R AR, rUE R R
FefRE B RAKMA BN RFERNE CRREE, 1987),

2l i 2 B R R, A T R e S A A e ) R, T
H T4 A RS, BT DA B HIR 51 0K . Aide (1993) HLEL T #hviiy
DXAS [ FE ) s ot 5 4y 4 B ERUCRE R R0, 5 SRR W] 4y 52 3] i B R G i
2 2 AR E S £ . Coley & Barone (1996) AN, 4 m &&=
s BHEE N FERNE, Bemf SR Er e R ERENFRE. It
Ab, K o B R B IR B — R RS IHER, KSR mE gt 2
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B BRI 5 — AN E B R — S A A A, A
K SEIR AR 25 (1) U7 sUHEIR M & A, B4 & & & (Kursar & Coley,
2003), PA/DRHEEYE R BRG] b, HLEYER A S BUR M R A TG
AR 25t 2 AR HU R A BRI AR, 3R BRSO T R — Rl 2405 30 HE A
B I PSR PR T LA T Y T 2 e 4 B 7 B U I R, O EL LA T
4t RGN IS Ta), BRI R P 2 75 SR FH A b B 480 7 A7 AE B B A
(Coley & Kursar, 1997),

2.2.2.4 th2ERG

2805 0 = LR AE AR N 43 W IR AR DR, R ) B ) B P — b
772, Feeny (1970) FERF Tt R 5HRI 2 8] 5 RN e B R B b &7
B, YONBT S R E R B A i B R . MR, R R SRR
N A ST I BTl 5 W A R B ST A B A A ] S HOS R A
(Cooper et al., 1988; Hagerman & Robbins, 1993 ); A I 5T A B AN & il il
FIHE AR B R, TR DN R #1% (Thomas et al,.1988; Karowe,
1989; Mole, 1990; Hagerman & Robbins, 1993). It4k, &H FF AN HE T
SRS5aMEREMIEIAMIA (Scriber & Ayres, 1988; Schultz, 1989; Clausen et
al., 1992; Feeny, 1992), IT4K, —Seif yuil B f 18 A ) i St B e
HBCEAE ARSI RIAE ], B 5 5 5 8 S AR ) e 3 0 F R B AR AR G
(Kursar & Coley, 2003). X BRI Fr A i & A A Bl Le ) fog 410 i B He L
£, HATRR UMY B EAE, AN ESE R0 10 J8 ML A i 45 2R

B 7B SRR B R A B s A, A SR AT T R IR AE
FEAI905 0 B SR R o AL AR 2 B AR e AR AT DA3 9 R AR )
Jo R AR A HE R B A0 J5T  ORAE BT ARAE ) o 4 AR 27 i 73— FRCRT BA 23
NIUSE: A, AR AR AR L T 2R w3 2R L 2K 555 (Miller & Feeny,
1983; #RARE, 1996; Kusar & Coley, 2003; Arguedas, 2006). BREFH#TFEEIAN,
PO R 2R R A A K IR SR Yo (1, A TR 78 /2 7 A,
AAETE A B RN IR AT, e IR A& 2 R 2 MG &4
AR, MFEEE A BRRAEY BT, aAEYEE (Coley etal., 1985),

TV I AE AP R T VR 9B 3 B B i) — R B, Pl REIE A B
TER, s fER . BiRobRiE . AKEY. (BRES. ERREES. i
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BAER . EFRIEAEHIZE (Hartley & Jones, 1997), H- 2 0] eRFRE Y% HAth
WBEIERL . Wl Close & McArthur (2002) RIL, HA it B e & B He )
VI AEREY AT RE IRV N 1S E . WEREAR IR, I ALEH B
A AR BT A PSS AN 2 K P — BB A o, 38 N 2552 FEAE X BT AL 1)
INEE 2R AT 38 N o

2.2.2.5 E&BH

Carnivore

Herbivore @ @

|
1
: Attack
|
|

¥ |
Flant 1 Flant 2

B 1-1 M MEEEAERXR, BFERAMMREM. Y2 E KRR AURRT
b, WAEWRRRAEERT, EWEM EIEH TR ETR, & O Heshy
R @ EHEHYAN @ LM EMMFI R (Dicke, 2003)

Fig.1-1The plant—plant interactions comprise interactions among conspecifics and
heterospecifics. Plants respond to herbivory with the emission of chemical cues above and
below ground, which can elicit responses in (Dcarnivorous enemies of the herbivores, @

herbivores and & neighbouring plants (Dicke, 2003)

HEASPAE R P AR R (B IR $H 5 B R IR RO & B AL
— ARy 3o XA B Ay N BRI G AT R BE R e RN R Sl
Yo, ROEDIRMECR DA (B 1-1) 0 M1 SR AL H 2R S 2 PR L, e
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Puop i X, i H R R S A v R AR i IR, A AR
B A U R, A7 LG 252 2 il H B I 2 RN, R
RIS, RSB A R OR A & B g HL (Kuess et al., 2004). T
HoAmpre, g, SRR, b7 Ret E8HIE R B EH, Er] LUE
Zz A B ARG, DUMEEATH R B 3 2 BN A 5 R I B e, oy
VIG5 ) — P F- Bt (Coley et al., 20060, 7E# AR, $5is ] DoAY 1
BEORAPVE R, HE BRI KR 70 35 L BB M T AUE Ry AEIX AN, Y
AJ DL s AT A A B ), XM i A= Y 7 107 AR Ry v i S A Y R R
W (Coley & Barone, 1996).

MEL LRI TSRS, H AT K8t & R A BT E i eIt TR %
I SE AR, XTIX L P T ae D& f T HIPRINR, (H2 Xt (1) B At
I FOEANE RGIRN o X T HMAEYI AL, B 52 2 95 48 v 3L )
YERIWIEE IR, AR B A8 a8 1t 2 (R AFAEAE A M, AL A g B8 U5 BE AR
B AN [ (1) 7 48 & P b DUBSE B B S A Rk ? i /it — 2 I SR

2.2.3 FE R Z X 4 B A IR

2.2.3.1 KB My B 4 B 0 2

SFTAR — R AR AR RN RUE, HARA SRS A R, ks
A PR BHE S IA AR AL, PATARIDIRE, HESRE AT R 5
JEICE (Weiner, 2004). FEAFIRIBHIRAFAF N, XS AR RIBCR R ), PRI
(KB IO AR A R B I FE I — A BRI . th T HEITEAR R R 8 M B
YR Be 7 AN R, B R, B A SR AN & — AR 1, FEAN[H] 1
EREEREN B, B SR AEE— 2 MAES) (Boege, 2005). MYTERKE L
e e VAR A s B AE B B LRI s R, i AR A K
Gy TR R AVE TR R, X R AR AR A AR K I R R T i A2 B A A B R
SRELRE ). AR RN 7 IR . B TAEAR R A KR BB, MY m] RS Bt
PRI 43 BC BN [R] 0 77 T, AL (9977 480 P RS2 20401 Cln 8 30D Bl i (i
HHD

CA W TR IR AR S B A R & s meb, R AR T,
FREARE AR LR B R TR RE IR A TR, ARG T st Ak, Spkoxt e
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HLPLRE /I T RESZ 3 T PR (Boege, 2004). [KIUth, FEAITEA[F 1K B M BT RER
A [F] TSI AEN R 5, 4 ) - R CRME2 ) 0 ST BRI 17 >R FH IR T X
HOCE 1-1D. H AR 2 B 7 R 2 5 rp e A YR A2 — AT A
(Boege & Marquis, 2005), TMIARAEN HAEKMETHS L 5 HEAEY A IRAA
[, PRI TT R R W RO A AS AR A ) B AR SRS (AT 98, 6 T4 T 1 AR 1
BRI FE )y 30 B BB HRAT BB

{a) ib) o) id) {ie)
Resources Large roctshoot £s roctshoot ratio As the maiure stage is reached, i Reduced
stored in ratic; plants need i decreases, planis resistance can decrease or be mantamed, | photosynthetic
cotyledons to produce more | aquire more depending on the reproductive strategy | acsivity and
and seed photosynthatic area; | resources fo store of the plant hormons
reseres not enough resource \ and use for | production;
for resistance resistance | water siress,
i i loss of wigor
;
L)
2
5 —
g .
@ A
-]
% I
= ,
1
Cotyledon Seadling Sapling Pre-reproductive | reproductive Onver mature [
stage senile
TREMDS In Ecoiogy & Evoibion

Bl 1-2 YR EA DR FH B AER (Boege & Marquis, 2005)
Fig. 1-2 Pattern of changes in defense and tolerance during plant ontogeny (Boege &
Marquis, 2005) .

2.2.3.2 FLH BB 4 M- R

KHIPASR, AAT— BN MR B2 H A2 A etk 1) 9 Hosl g I RIA
IRAS, XA AR (Constitutive defences) J& FHAE ) I 3L FEFE BT
FEANDIE 15 2 32 B4R 05 M0 K AE 232 (Karban & Baldwin, 1997); {HAE 70
ALK, BRI A AR, 52 3 B G 5 A 2 o ot g v A AR
K 2 AR AR SR AT B 2R HLE 77 (Coenelissen & Fernandes, 2000), BJAE
Yixt TR S H B AFAE T SR B LA o T 487 UL A2 B AR )
AR AT REE B, TG B BT ARFE RE 8 — BELORFF DI ADIRAS , (HE1Z B
TR B /N — i B

sz 3 RIS, S5 EEYEASRER AR, X B AT I 2500 F)
E R ECEAT . AR (Quercus rubrum) M F BT HEAE A% b - F AR5 B R
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fe, JFB ks B — R R 4 (Schultz & Baldwin, 1982). Young et al.
(2003) K ILEWIHBR (Acacia drepanolobium) 7E5Z 3% 5, A< 48N
[P FE . Agrawal etal. (1999;2000) fEXTHEF% |~ (Raphanus raphanistrum) At
EPAT (Lepidium virginicum) HIBFFTHRIL, HEYIEZ 2 B o R &
B 2 B ANE SR FIR S SN, KR8 SE B EHER, I AT IA R
(V) BRAR B J5 R AR 1 R duffi 3 . Traw & Dawson (2002) fEX#5023¢ (Brassica
oleracera) IR FLIT A HL T AU 45

P Z45UE AUEES B KA, IR W R AN, MYEdE
FERB I AR A B R AN RSSO S IR, NI I AE KK E e
AT RIETH o AR AN [FRE DI SN FF A — 3, — S8R o R I A 23 () & R
EEZNEFESHE B (Piene & Percy, 1984; Ericsson et al.,1985; Wagner,
1988); H4b— et N KL & R EAEYE B L& 5 HIW T (Myers &
Willams 1987; Coenelissen & Fernandes, 2000)

I B R ECE S i Ry AR B ) e R ELRIUAE XA ER . PRI AE AN
B A A AR b, A SRS 3 B I 5 il iR ED A AR AL
HREST, DARMEM AR R IE R4 2% (Retuerto et al., 2006), {HZIXF 5 5
aEVE IR S AT e g — AN I R, IF B A A B R AR I X
IR (Meyer & Whitlow, 1992). & R R GENS TR ERRIZK 7045 (2
KM & FEF %, 1997). Houle & Simard (1996) 7E XA 175 5 Mt B (K11 72 i 2
DA S5 M) 2= 1R e 7 s i A IR PR AR LR D

MR AEE 2 E S, PP B AR AR (D) BifEE, JR T
Y€ BB, 2RV BEK B HOM B ALRE Ju, 0 B dU IR i B
A A 2R 3 Bl 75 B _ETF (O’Donnell et al., 1996); RI#RETS 5 S AR LR A
GREIEPER IR &, BRI RAAE KR (Kranthi et al., 2003). (2) HAEEHIK
ARG, TR TR E R . 2 EEE PE AEE AR R = 2R A By
W5 o ANt H 2y d 05 E S SEMER . BRAREATRE A8 b B 5 AL By 5 & L TR
B EF GEARIR & X%, 1997). 853 B 4h I s ol i e & T
SRR A, BRI HRMRET AAZEZE (Baldwin, 1988; Steppuhn &
Baldwin, 2007).

TR AT FEAFAE AL RS ) 77 480 B0 R 52 T AT SRR P S N2 2 H A 1 0
s BRI URERE AR, R A 5 R A RIS R E, R
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AL AN CASTAR R —Fh 2 5F Al AT B SRENE ,  BE 88 A7 R0 Ik D AL ) B U E
BEAh, B N AR & A, ERAHEEF N TSR EY S & .
i, ANMEE FAEAE 5 5 B = AR AR AR AR, (RIS S S A R 75 < i =
AR RS o 175 IR RNLVE y — BB R VSRR, AR AR B A E R SR T TR
BIRKIE J7o Tk, B A XX — [ AT T — Lo BAR I SEI 7T (2
25.1999; 7 RAEEE 1997, XIBEE, 2001), XEEHFFRAAK T RE ST HES I
TS . B, E AN CEERZ MY RS BT T HEYE 5 B ko
(Karban & Baldwin, 1997), {H&ZH TR E], £EAESRZRETITFREA
J7H R AN Z WL (Agrawal, 1998; Boege, 2004, %55l & % ME BT 3 4 i H-FA
T, 307 T BB 7 B BT AR TR o BT B TR 7 2 R N LR s e =,
BRI 5 1R AR5 SEBRIG AP E M 22, R R Bt — 2D Inad e AR, B
A X R A 7 A0 S ) ) S ATT 9T

2.2.4 BHIEMN

BWESRGS, HEtERMEZRE, 2 FENH S, BlanE ik Em
(A AR 2 TR AR E 22/ 171 BHRRE & B e, AR = 1) — Pl b it & B
T 95 FAFIFECE B H (Marquis, 1991; Marquis & Braker, 1994). T4 %E

(2001) RIVEARFRM 7 ECE R AT 30 Flo BARGRMRCY R S R HES)
Yt E R A e E AEYE RS (Coley & Brone, 1996), {HZETLHHME
AP & B B HUG R 14K 2 B IR 53, AR AT R AR B A e ]
% 680 kghaly!, TIAHESIYIN 300 kg haly! (Dajoz, 2000).

B B B A = AR R I — S R . — BOR TE RV R R AR
Arp, BERRBHEERA, ME MR E MR LI, B S EET BT
HEZ T 1M 2EZFEHIE (Lowman, 1985; Murali & Sukumar, 1993; Marquis & Braker,
19940 Wy g AW FE St 7 IX AP AR, BRI NS . A
- Ak, AR B IR RIS, BRI TG, B UMW T A B
e, A BN L B f e, BB S IT A6 T B B AR 7% (Murakami et
al., 2005).

E AR AR IR I R L AN R B 1, A7 oA SR ) B e U B e — bl —
SRR, T 55— B U0 B R 0 i i o X M S i IR 32 A 7 7 T
P14 Je5L BT ———HEL 0 977 A R R T A ] o LD Y 973 B A ) o A 2 B A SR e 1 B e
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i FERe B DLEAT HEE R Re ). TR VER B i T a0 R —Re i B 2K
Y P B RO A A Y B4 (Ehrlich & Raven, 1964; Gilbert &
Singer, 1975; & MH & FEFE, 2001). [FIFE, KEE S EG R T L&
P, e fd B dufh ) TR B A (KR T2 %7 FAEY) (Prince et al., 1980). #ATI
PRI B O 27 T B ARAR B A, BRI RIS A R A e e P R A, (H
72 REME S S 5T 22 KR (R E o Fh T~ 41T R PR 22 bR A 907 AR R P ade 438 I 70 S A5
K, R &k B AR R LR b X T . BAT, 25N T Rl
AR B el R 2R K IE R b, 17 A i 38 Je ) &) B ) A K R 5
M) 2 R0 &) 1R 8 4 (V) R BN ], S HR XS R P 7 Atk 7= A 5@ N, 3 77 T PR
FLAEETF AR D o ek, FEH SRR, B H i R AR AR 5 #vrs A
L X A7 TE B AN, R B X R I St 2 B B R RS 5, T
HIT [ PN 721X 877 1 I AR AR B =

2.2.5 ZH-HI B AL BT IR

X AR R 41 SR it i oAy BHARL FRY 975 0% S A >R FH I T e B 480 7 =k AT
B o H 2 A2 B — M KRR A AR /D DL 3 A h B e D7 =X, A R 2k
B L7 AT B 1, KRB B DA AE AR BRI 2o Eedn, gl e it
AR B ] el SRR, (HIX 38 Z [RFAE T JE o R Dt R PR fi e A
ARG ) T e K E A R AT, UM R T, S Bl A AT
I o AR RS A BRSSP & B s ), BB TR &
PR BEZENS, IR FE A R I [H]

52 A, PR AR AACE A B T R A AERL ST R R, e
I R 22 By T 2 T FR) R 7 0t P B2 ORI 30 25 0 A 37 S0 S B 2 o R
T J AR ) B BRI Ik R R, (HH i S R R
AEERRG T, S B R R RERE, Mk, EHEEZGK L) s
BHIRZ EDI T, A A v R e I N ) B B A R A D K
BX % (Gershenzon & Murtagh, 1993). 54k, FEE S 4 b & & = IR
A A SR R B B R 4 U R S, 1 ORECE B 2 P B R
BRI REME . (HA2SEPr b, & S AR BT 5 i PR e [F] AN 7T
REFIES tHEL (Mckey, 1992). FZEHLLFEAIER: B—, BTAERKITHREHE
MR Te S, P ERA BRI # bl R R R Bl 56 =, R
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R b, 2 88 75 S AR R AR P A AR AR, BT DR ME [F] i A
(Coley etal., 1985). F3&, AR BILA P R o S BN 4 B IR .
PRI, R AEE 8 R 0 A AR ) BT £ B 224 R T 977 2 e £ (] B SCAN 52 i
HEMAEKKSE
T TR AT A 25 5 By SR & — NSRRI @ (Rausher, 1992). fH
1y o 25 SR SEUART it S 975 080 B2t 1) B 40 S5 S AL ) 5 L T A ) R e A N R TR
A 3 LA I 25 S . AN R MO o0) B AR 35 I UK FR BEAN[A] (Polis, 1999;
Chase et al., 2000, A~ [7] 575 715 S0 A [F] 7 2 452403 B 4B RACR AN R, AN [R] 915 48
X ST R BRI RN B AN A BRitb 2 b, TV B S 2 32 %) T b 5
FAE AEKE B E Y AR .
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BT WU XL R ST Ik

1. TF 503 X BRI

f : fibal
N St
W B |

|
8 |

0 30 60 120 180 |
[ —

Bl 2-1 L REMERMEE LI B
Fig. 2-1 The location of Tiantong area, Zhejiang Province and Mt Meihuashan, Fujian
Province

1.1 L RE

WF 5¢ X T 7E R 35 [E % AR AR A AL T Wi T i T B0 B AR g i, dhEE A B
29°48'N, 121°47E (E2—1), J& THABN ISk, SFREEIE, ZH AR
TR PRAT R, STV AE AR 350 o i i DX Ry M AR At S — B 15 AR R M B
PRI 16.2°Cs AT HIE 7 H, PR 28.1°C 5 H HIE 1
A, BESERN 4.2°C KF 10°C RN 5166.2°C, Kira I BEFE N 135C- A,
FKATRHR-08C-H, LHEW 237.8 K. FFHEKEN 13747 mm, ZEHE
B2 (6~8 H), HAEERKEN 35%~40%, %2 (12~2 H) AT, WRL
AR 10%~15%, HEWE KRR TKE. FZEWIERE X, 5N
BEK EBA P, FAE 5. 6 AR 7. 8 H.o S FHMIHEEIE 82%, BHRA
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K, BFZAKRERLAE 5% T, FEKEHN 1320.0mm, PNTFEKE, JF
7-10 AZAKEMKTHKE. WERT, HERe, WHAEFEAFRTHEYEK.
b3 O L B 2T, il BRI R P AR AR TR A A BR A K L LA
AR H AR E R . LI EHA —, —AE Im Aod, St DA s
HEAHE, EEMAIEER R, —MRAIE 0.2%~0.4%H 3%~5%< [F], 1.3 pH
HZ N 4.5~5.0 CRKE & FHEA, 1995),

1.2 FE &ML L

WHAR XA THREE L E X R ERGRPX, HMAERZERE T, K&
116°45'25"~116°57"24", Jb4h 25°15'24"~25°35'44", i TAEaEvarE & (B 2-1),
eI KR B S I 2 R HCER (L, B, IE. P 3 B (XD AW
WS, R THAR 22168.5hm?, AP IX THAR 12683hm*. f4 X A7 T H TE #4
RS, SRR RE R 1) T ARy I AR L AP 13~18°C,
1 A PSR 7.5~8.3°C, 7 A PSR 22.9~23.8°C, Him R <iR-5.5C, Wi
SR 35°C s HBRIR>10C 13E s #LR 4500~5100°C ;451 3 B K &
1700~2200mm; 4FToE#1 290d; F-FRIAMEXTIRE 70%6~96% . F IR K E
7E 1000mm 747 o PR3 X N 3 EA B 0 16 30 B A 1, ML B THARK ORI 4T
e, BLLEE. IR, BARORIPIXKHHT RO SR E AR, (B E AT 2 IR,
H DL SR R IR AS AR AN Sk i 5 B ATIR AR N .

2. WL BIAEX

TEVIRIBI XS R OE T EED-EHE s R e h AR, &R
SR o AT R I 1 FE LA o AR CE Bl A B RS ) EC R (0 R A R B
Yuitin 7 EOKRIGESFEIS 7, R 7 R R st s SRR AR AL, X R Bh
Y ) 73 A B R Sl A0 R I S S8 1A' P L I 7 A o A A AT AR
MZFPER EZORIE. B TEDAE AV R R A e ol 7 R ar i —

o, BRI R A S R G HZH ) IO AR R AR AR B R 2R dy R G 2
filtc

I Hr o XSmRS . B2 R, i VEAE O B SR R AR,
(273 AR DR (7 0 N e = S tia T X P i N o At M s Y 2
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WX F SR BRI A A L B S AR . DLt ASTIH Lk %
M FAGHT s 2 i AR AR AR AT B B HUNBIE S B, £ 25 (2007) X Sk
AR P R S AR AR A A B b, il B AR L =5 A b R RS 7R
SCY, BE— 25 A ) B A O S ] R 00 B B BB . H R A
TE LA FAE BB B B 5, HRo - B B U B P AL,
FE NI EY- BRI RZREERIR, AR IF 78 S CA B P B2
B 3 A i 2 AR S R A DD RE RO FE SR (1 225 4K 3, tho B SRR M AR S &
G 1 DRI A R 1) S B PR (LB 1R S

3. BiRKe
[ i S Sy j [ WY & s 2 ]
[ TR 5 T Bt ]
AL
i if 23 i \
/ ] fit) \
i )| o !
\ A = g
N - J_ ______ - ’
SR
P O Hefr
[j;mm@m-ik: i{j—mwmm ]
| I |
P R R SRR i A 7 | RN ey F——————-
Pl S T Y '
A AN ARE 1L
¢ i I L)
\ g ) 2] B
\ fil Jifi T fiH)

]

(mwmmwmj*{

\

\ i
\\ L sLgshfr Ed

~ -

e I _ gt

[CER IR (PR

& 2-2 HARBRZE
Fig.2-2 The flow chart of the research

20



4. USRI SSBE i A AT 7T R

4.1 TR A SR 58 7]

ARIGURE 5 S BTV R 2 AR ER M A8 L5 g B R LB T A, SR FH BT 41
PRI E RUOLER 1 7 1%, R 05 23t il i AR R 1) R B R AR AE T [ R 2 (] FRUBE B
BAUHFE ;s &56 A RHESEY R IR RE . B IR PR IEAN R AR B
TPDIT, 3BT a8 0 G R I MR B B B 5 5 PR AR RS B 7E
ANTE] R B AN TR R B o BT AS [ B IR T i S A i 2 R, R
PR SIS R R @ TR R B SRS e BRI AR R E T
FRTERT A AARRE S5 7 A TG &R, SO 2 R 2 FEE . BT A
FAEARRE BIFENE , LAY T A SE i o 4 B - AR 2 0 4] L & it BB B &
JE73?

TEE B U XA GBI R, A TR B LR LA T R Rl R 1) A i 4%
W A BT T BRI R R A7 2) XA RSy, H A AR %)
MR T EFRERIBTERT 52 3) Zhi (B st 5k X2 BIARLL R R M 2 4) Y
L (o R A B A R A TR, i B OO R AT OE R 2

4.2 AHUHRFE

MBIEFEXS B, 0 AT 23 R et bR A XA 2 A AN AR A S SR AN R T
I 5 AT X, AR AT A AR T AR W R 2 AR B BRF A TT
H A 2 XA 5 i B UM B4 O 207 T AR FE T JE (K iE A %2, AT ¢
EE S Ao S A XA A S g e R AR A BT ST, AT R] RE R AR A
R RFAL AT B A SR R8T 5o

WHEFETE ERFE, AT LR SR AMRER LN g PRI E . = TR
NLIEFIBRMEL R TB, R0 7D S B B RZE LR, XAhLR
B ZMITER RGH T NAZ W

FERFCRT N A b, DA ROBIE TR 22 R 0 Al Bl 26 2ok 2R D) RO Y B 80 /g
JIRIBIEFE, TR VR K P BB 0 ST 7T, B N AP R 538 T A G
WEFT o RIS A 530 LA 25¢ e AR AR AR T 580 B, E TR AN TR 8 B B
FRE i B B 7 300 R R X A A 1 R ST BT X S At i ] Pt MR 0 1) 7 Ak
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SRAENS AR VR T A

BEAt,  H AT 5 T IR TR 22 SR Y I B B i B B 2 R R
AT ORI, TMERZ 50 = F A AR I RE L@ M AR, AT T 45 S M B &
P, M E i B R AN U T S A RO A TG L, A HATTRE 8 X B O
] PR AR £ - B AR SR AR AT SE N R Z R

5. KI5k
5.1 HEYH AR

511 RER5HEHE

FEMFHAIE], A 3 RUAEMARFE R R (10 % « cm ) WS A R TH
R EARTE I R i e WA ) A e et AR CRIR AR
SRR BEHE (%) =Ra U8 7 8X100%; i il
(%) =M B THAY e B A X 100%, T8 R R dA 100%. I F 11
HUEAR R DL B T R R T ARSR R, IX A om 5 i L TR B e —Fa R
WA T, BRI RANEATE2AHE, BAH B (045 25 AR i & 4
b AT e £t AR R A 1T (Lowman & Heatwole, 1987). 24 B di B e i,
¥t R R IT I B AT, B R T RO A A VA 5 At = e i R 3 g e
FAURATEAN . YR UG, B H 37 — R,

5.1.2 %

R 50% LA EAMATT AR R, KRR R 0.5em B, BIRTIACH
MAEY) UG o T AR TR R i AR R AEAE 3 1 HEAE,
e 3 H 1 HNE LR, GFEPR RS 3 3 1 B REGL IR Y
(R B A] . ZRE 4 2 OB AR A Ky rE SRS RGN, RIA A R i
FETERL o Ji I [R] R i P AR A H B () 5 e I 285 TR [ 2 TR R B e i T2y
- T AR AR DA i R A

LA CV BRI By (1 ()20 1 A AR A WL S S0 2 e 2 H iy 22
5, WFEHEMEYEH R RS (CV).

cv=>P
X

A X RSERIE I, % USSR TS B, SD R & MO H A bR 2.
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CV &/, Ui B X MAE Y &SI A B B A ZE AR, 2 — AR
Fs T CV BB, W0 B X A4 3 S8 h AE — B[R] N se et I A, 2
—ANEEE R
5.1.3 M4y
1) MR

N T AR (R~ R T AR, A LI A S DA bR R RO AR E A R B S
FrBENL R B BRI B R, SR A 0.1mm. Bl f5 M BREFIAE Y LA A R AR K
1 200 B 58 B @i T ARAES (Li3000) tHEMTHAR, JRAGH K58 St
AL B [E AR (0.942<1°<0.986), FHULFTERE M 4 T8 5 4% A6 KA [ AE A7)
T AR
2) EIKEAILEM

T IR L AT (70°C 48h) WY E S THEAG By B /K& B AR Y
8 ——LbIt 8 (Leaf mass per area, LMA).
3) MR

B2 B RS T (RIPE 7752 8 Feeny, 1970, &1 2-3) & . ot i
JERIREH B GEEJTIERKD T 28 O iR 218 s i 2 S A AR (e=4mm) B E
&= (g) Fx.

A 2-3 WA

Fig. 2-3 Device for estimating toughness of leaves
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i

2
b

4) EREBMG G TE
Iy 891 /5 >R A48 [E] Elementar 22 7] Liqui TOC IS A LR Z 5 A 4Gl
EM S A
AT ERHAEEREE GIam, 2009). HoILAEER
(SIGMA) NARAERE s hl R di 2. B 1.0g/L JLAZR A TRAC B IR BB B A
VL 3 721 By e RETHAE S10nm AR RORAE, BLILAS R IR A,
WG EE A B bR 2 o FH YA VR T IRN LR I Fr 856 T--57 C Y IR T4 24h, BE
JEUKIBWTEE B X R, 1L 60 B fa T-20°CIHE FARF & o SR FREURE ST
# 50mg, MABRZERES, A 70%FEE Sml, HORES, ZEBE 24h, T 4
"C'F 5000r/min £ 10min, HEIHRAE R FRBOR . 735l B 4% 75 5 HY R0
W 3ml EREE 1.5ml A 0.5ml RRUFREGHE 0.5ml, IS T8 1 B 28 Fh i
%), 20°C/Ki# 20min. LA 4%7 HilE VAR 3ml. IRERER 1.5ml A1 70% 1) FH i
0.5ml fEZS AXTHR, S10nm NGRS =R, IC®WOLE, RAEFrE it 5k

SLEE

b

52 R BRENE

5.2.1 RHEMARKEE

SRS FIT R A B 8t - B2 HR A HRE ORI R AR SR AN I R E B B T
LA A R R EBEAT B ARPREE 1338 CRZ2IRE, B 2R 2T 2
R, AR B AU B L i, JRRTTRERIH CR R AR Bt AL
PEREATYRUE . A0 R %) R RO, ez e o) i R AR I
—RBHEYN 2 A% &R (Janzen, 1984; DeVries, 1987; Marquis, 1991; Barone
1998),

P B IRAMAAE iR 26 AF T E TSR, RGBS . B2 B RARE A
KA AIPLEEFRIL (9% 1.5em) BEEHE (12X9em) MR, & BB LURIL
A (R A= KB BORT R AR I i )35 | B Ve SR AR AN R Bk AR, 3
BN MR LR IR YR i35 o B 24h B 45— IR0 DAGRAIE I B et
MAFR A T BCE — NRARAE LRSI o 5F 48h FRE — R4 ik, PAghdi
FIXH AR R FR A A A K (grg-d s
5.2.2 B HEIERWEF

M B 77 4l B AR IO — SR AR [ i 3T 4 b A7 5256y, DL 24h RN g
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A GBI 1.5emx3em HIFETE) BRI RE R, I 5E 4 B A BCEr fi 47
Vo BT PIAALEE: 1) A N4 digl o RIMRIRAN R AR B K =l | 1) sk
B2 2 B=MARLBEE & RE A RRIRA A RIERHXHR
Je, SRR R SRR . BUR 24h J5, Kghdu B, DR A RERTEA, Tt
LA H A B T AR
5.2.3 B HUG R B 8 R 1

A DL e BV, XA R B B gl s B R A T RE (Y e VAT
X itk Mt ERGEIEIRBE 2 HC A 0-2, FRongh S W B Bl
B E MO, BRI L, MERNO, BEEA L B, TidAN0, BA L,
WO 2 BRtE b, W R E BT Rk EE B A A8 1, BN 05 AT L,
IARAE AR R I Bl s USO8 0, WER—EAREON 1. X B AE 2 2 &
Ja K W ESEE R AT N, RIBEDSR .
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F=F WA EIR A RE

JUFFrA A 2 ERARME S o T e RS W R IR, FERG AR R b B e Y
BIAWIE (Futuyma, 20000, E AR AME 4 5 B0 T AR S 2k 5ot 2H 21
Wi, WMBEAEOCEEN, B ER A oA Fl e AR,
T & P BUEY)IE & LN B 1 HAB AT REXS IR B0 2 RevE AR ) i) kAL
E52m (Marquis, 1984; Belsky, 1986; McNaughton, 1986; Bigger & Marvier, 1998;
Lehtila & Strauss, 1999).

FERAT AR, R P R IR 11.1%, —SA TR AR n) d i
RA[RET E (>15%) (Coley & Barone, 1996; Coley & Aide, 1991). 4EZE (2001)
XoF ] VG Ol b s Uk AR AR TRIAITE 72 R B, 6 PR B P4 20 1 R B 5 2 R 30%
SR IR T T AR R S R MR EE Y SRR AR P 7.1%,
Coley & Barone, 1996), {H X Lb ) HUfr ZR AT SR 220G 4 7 A 7™ 2 1R 52 1)
(Marquis, 1984). HHTFEHEZ Y NHEY R RHUR KA SHEYEATHE ERHRA
4 (Bazzaz, 1987).

R W SRR AR A ) HAREROK, KRB IR, BRI SRR
Tk H RS HEY) S B SO BAE A DA R S R B ORI I R A A B
MIMAE DT TT, TR & 2 AR ) 5 R RS R T e A%, B iCHE —
A 0 2% ] P PR AN 322 88 1 B AT L EBORE O 5 VR AT 98 R S — e R iy gtk
fRHRIE (TLLL5%, 2005, F 2265, 20060, 7 HHT 4k e bR 2 AR s 2 1)
HEREEEERNY, BERAEW, KT OWER, HAEMARSIRSNS
i A R 1) AT R B AT FE VA A R IR T RN AT ML X I R 22 5, 1XK R BOI A
H B 2% [ P AR 7 T e 2 30 HH 5 G AR ATt DX AR SR AN [R] 1 i KU R ARFAE

1. BFAXEER

AT FT 4 A A B A A AR L B R H AR R IX (2007-2008) FIHTVL K
E XA NI (2009-2010), BFFLHIEE S L — 25,
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2. MRlEHE
2.1 BRI R

Ao AT TE T HEAE L 14 B 38 FiEY), E4E 16 TRAM 22 MEEAR . Wi
VLR 18 Bt 38 FfEY, 3G 20 FFRAK 18 FEEAR (PRSI Do NET
PR, Pk R REAR Y BERRR, TRARMI N A TN B 2~5 KBS .

2008 4F 3 HH12010 4F 4 HiEE, 43 A AEHe a6 LA R 8 [ 5 ARk o
BHATREG, RPREADIERE 6~10 BB AR . TERRZERT, BARBEN AR T A F 767
(K] 5~7 ANZE, BEANZE I RS — A E RSk, AR S, BORE
BAcEER ) B gm AR e B AR T A I B o X P 5 v AT DA 8 I 75 58 A4
Ky PR T R R AR I N R 7, R R A A>T 200 Fr

22 M RERERRHE

Jert ey, A 3 RN E — XA HUR AR R AR, W TR TE LA
. YRR, AT IR,

sbah, 785 MNgREE (455m. 672m. 902m. 1200m. 1400m) FiEHE T
AT 6 PSR EUBGHEAR m BE X LB AR . 6 R AN KR
Zi¥ (Euryamuricata). FE47 (llex pubescens). Kki# (Castanopsis carlesii).
K1 (Schima superba). F§U&#% (Castanopsis fordii). FLUEAE (Manglietia
yuyuanensis), HUFEJT IR I

2.3 B E 5500

Fr B %dE F Origin 8.0 /- HrALER, AS[RIZEANHL AFE BEAE Y Fr i) L& K
T7Z5 T (ANOVA) HHTZER B EMRL, RHE 7 2555 a5 Rk 5 i
BEMER (LSD) B/ Tamhane’s T2,

3. £ 8

3.1 M A BB HIAEF

MHEFEEAE R AT BUE (B 3-1), AFEERH A R R A EZ R, A
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BIHERN 7.21%, EENHRERE LN =4 (25.87%) , B/NAWLRE
HIAEN AT (0.82%) , TEMII 76 Fift (5 Py E 5 ) M i 25 ) 8 ¢ s i AR ) o
M B RN T 5%00A 26 T, A7 BT 34.2%; 5%~10%13E4 36 Fi, a4k
(17 47.3%; 10%~15%1M3A 11 F, a0 14.4%; 15%00 BRI 3 Fl, X
R 3.9% . AR EEMEAE LLE SR FE I ARRE A (T3 AR (8.58%) W
TWLRE (5.84%) (p=0.012) .

g 40 1

535
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230

B 25

520

E15

Z 10 +

® 5L

= 0 —
0-5 5-10 10-15 >15

H &% Herbivory rate (%)

Bl 3-1 HEEHEDH R BRI

Fig. 3-1 Distribution of insect herbivory rate of evergreen broad-leaved plants

76 P Sk AR AR 2 B IR D 32.95%, d i B SR (T75.00% ) ,
B/NAREIER (9.76%) ZFHIHBIERENILL, K2 EBHEYH i i
FELEFRTE 10%~60%]1] (89.74%, B 3-2). &ML L H S i AR RE A T 2
FHRENE (33.56%) W& T RE (32.96%) , HEEEZER (p=0.74) .
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[=]

B 3-2 WS EYH R S ESE S AR
Fig. 3-2 Distribution of insect herbivory frequency of evergreen broad-leaved plants
BORHEYZE T an RERECE, HEZH M AR RE % (B 3-3). 1M
X123 B RICE O F R, MR R U R L v 3, R i 40% )
FEEHBD, AR A RESMARE, Wi R E 38 FE AT L NP R AL
(1) BEEREE 20 MAEY), M REMEEAL CRZACT 30%), ZHir hlE
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FUL10%LA N AT, i mR R A R IR D, R R AR
3T o

(2) HhHe S 18 Mk, M BB R (K2 T 40%) 8t fr dvfr %
LL10%LL B mss oyt , &R misk Ot Jemh i, ALoe. e
£ M58 iR A5 52 21 B U S SR
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Fig. 3-3 Comparison of leaf herbivory of 38 species in Tiantong, Zhejiang Province

3.2 ARREAEYHIH iR

TEARMFHREFR (7.02%) IKTERFRFE RER (7.52%), —HKH
BEER (p=0.62); FHREHE F, TrAR (3551%) mTH#EAR (30.25%), &
HREZER (p=0.13), MHHEDFHRER (6.94%) BT HAER (7.23%);
PEFA T35 B RE (37.81% ) i T AR (31.26%), P 4 J0 .3 7% 57 (p>0.05)
(£ 3-1). BEIRM 7 B A B AR T IR EA T (p=0.020), (HOLHTT A H]
HEREGTIARMEER (p=0.067); FEARML AT GEAFEA T HEPAHZEAZ,

(EHFEARPEAF I EE (p=0.19) & THEAMRER (£ 3-1D.
31 AFEREEYHTFERE
Tab. 3-1 The leaf herbivory of different style plants

Ds Cs
HEE (%) HEBE (%) HEE (%) HESE (%)
F¥AK Trees 8.10+6.39 32.31+14.85 5.27+3.28 46.82+15.54
#EA Shrubs 6.42+3.77 30.14+16.19 9.04+2.26 30.56+15.33
P44 Average 6.94+3.32 37.81+16.56 7.23+5.22 31.26+15.37

A BRPREATHNEANREE, DB, Cs:EEM. Note: Values shown are meansstandard deviation, Ds: Dominant species; Cs:

Companion species
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3.3 M R A R A% 5

M R R AR RS, Wi R E 38 FAEA e By i
#3.95%, RZHAEVH v -3 0 s (9 Bl I 42 4R 1K 60%: J 12
BN 20.65%, HAEREHER 62.67% (K 3-2), RUWEHERMHH KL
SR EERS A, AT, Aoe. et iU S DUMAE Y 2 i Bok

PR R S
R 32 HAREMAMEY R RRHE

Fig. 3-2 Characters of herbivory on leaves of plants in evergreen broad-leaved forest

AT AR b R efEdeR Aottt RHme 2Rt Aol

o RER (%) (%) BEE (%) HE (%) (%)
i3 (%)

- X T C 1.29 12.03
AN T C 1.48 16.41
K T C 3.29 11.31
peala) i T C 3.70 61.90
Wil &R T D 4.38 8.33
O T C 6.95 37.41
Ak T C 7.60 43.40
AR T D 7.90 50.80
B A T C 7.97 41.32
& A T D 8.97 50.00
FE R T D 9.00 50.11
s T D 9.70 49.10
ot T C 9.78 20.96
it T C 12.11 16.67
FLEAE T C 12.5 16.66
WX T D 12.81 36.66
FHAS S D 1.06 14.29
98 E i S D 1.92 9.76
HHA S C 2.36 32.34
kAR S C 2.67 19.47
B S C 3.37 16.98
JEFHALHS S C 4.56 20.37
k=) S C 5.75 75.01
MBS S C 6.51 38.93
LA S C 6.67 20.00
i S C 6.95 11.46
M2k S D 7.67 29.18
EBAH S C 7.72 20.99
NG RET Y S C 8.20 20.44
HHET S C 9.74 15.56
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KW B A S C 9.90 49.60
LN S C 11.43 31.23
U AP S D 11.59 60.24
EATUN S C 13.8 52.77
AEAR S C 14.64 51.67
FER S C 21.71 45.44
&5 S C 22.71 51.55
=RAE S C 25.87 54.80
M 2H% S D 3.50 5.52 63.41 19.19 27.28 70.34
LN S D 3.08 5.4 57.04 25.31 32.66 77.50
ity S C 2.88 4.71 61.15 9.13 16.72 54.61
17N S D 4.95 6.67 7421 28.52 46.62 61.18
i T C 5.64 10.15 55.56 28.34 45.60 62.15
KA T D 6.59 10.85 60.74 28.12 38.59 72.87
X T C 4.29 7.25 59.17 32.34 54.18 59.69
ElLTES T C 0.60 0.82 73.17 8.79 9.84 89.33
TR B A T C 3.26 3.32 98.19 11.01 24.47 44.99
ZTikk T C 2.39 3.37 70.92 7.97 17.59 4531
Y- X T C 4.39 6.88 63.81 32.60 39.61 82.30
PRk T C 5.17 6.94 74.50 42.94 47.77 89.89
) T D 4.78 7.90 60.51 32.18 49.54 64.96
KAtk T C 3.80 4.57 83.15 32.25 38.52 83.72
RZEFE T C 4.90 5.61 87.34 26.43 30.73 86.01
LB AR+ T C 1.99 2.81 70.82 20.47 28.17 72.67
AN T C 5.26 8.26 63.68 21.24 24.94 85.16
IR T C 5.13 8.99 57.06 8.46 23.38 36.18
WRRZET T C 3.90 5.29 73.53 23.47 33.28 70.52
IR T C 6.22 7.28 85.43 4.23 17.11 2472
Wit T C 4.28 14.08 30.40 17.39 51.59 33.71
it S C 1.56 2.60 60.00 6.04 28.17 21.44
UINEES S C 3.95 5.35 73.83 12.11 25.99 46.59
Z KR S C 5.72 6.62 86.40 21.01 30.09 69.82
Jert L S C 2.85 6.84 41.67 12.96 26.27 49.33
e T C 5.84 10.51 55.57 30.70 41.39 74.17
TR T C 5.76 8.25 69.82 39.97 4778 83.65
JEL R A S C 1.07 1.84 58.15 10.63 16.50 64.42
ERLL S D 1.88 217 86.64 22.28 2551 87.34
A4 S C 1.86 2.32 80.17 14.00 16.84 83.14
Wik S C 1.79 2.02 88.61 10.79 14.33 75.30
AR S D 436 5.49 79.42 25.38 29.53 85.95
P 1 A S C 4.52 6.52 69.33 16.35 17.33 94.35
REA S C 2.61 3.40 76.76 11.52 23.35 49.34
LYy N T C 2.17 2.44 88.93 17.68 2291 77.17
FEE T C 2.93 9.35 31.34 22.45 57.34 39.15
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E 31 T C 1.06 4.97 21.33 4.85 34.99 13.86
KA T D 6.56 8.90 73.71 45.67 72.46 63.03

H EYIRMZ AR TR (T) FIEAR (SO, tREBF (D) FeEAF (C
Note: Plant species are classified into Tree (T) and Shrub (S) by life form and dominant species (D) and

Companion species (C) by dominance index.

3.4 WG BRI

W LU T AEA RIS FE A1 6 P st i i 3, hk
3-3 W[EH, 6 FEYM RN AR A S IREE R TS, it
FREREI TGS . AR SE L, 6 MiaYm i drf R EE B
N: 1 400m<1 200m> 902m< 672m< 455m, FFHlZHEHR 1200m LA FRFLIFEASE
Gb, HEE G4 B R I IR R

*® 3-3 WEMRALLAFRERRE 6 MEyH hfaR
Tab. 3-3 The leaf herbivory rate of 6 species at different altitudes in Mt. Meihuashan,

Fujian Province

HiE Altitude (m)
Y2 FK Species 134K Altitude  (m

455m 672m 902m 1200m 1400m
*%?j*% a a a b b
. 7.56+1.54 7.01+1.86 6.69+1.07 5.67+1.44 5.23+0.56
Eurya muricata
BAH
4.21+0.65" 4.26+0.51° 4.04+0.87" 2.72+0.34b 2.67+0.22°
llex pubescens
ik
. . 8.54+1.83% 7.63+1.22° 7.39+1.03* / /
Castanopsis eyrei
A ,
. 12.94+3.03*  13.7342.14° 10.67+3.31* 7.91£2.34 4.66+1.83°¢
Schima superba
l?\‘jm/i\*% b b
. B 10.78+3.14*  8.16+2.87* 7.32+2.83 / /
Castanopsis fordii
LA ,
o . 8.9242.23% / / 13.67+8.34 /
Manglietia yuyuanensis
TR
8.83 8.16 7.22 7.49 4.19

Mean herbivory rate

i RPBEAFHEHTEE, FHERFERTE p<0.05 KEFEEENES.

Note: Values shown are mean+tstandard edeviation. The different letter indicate significant difference at p<0.05 level.
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4. THB

4.1 HEHI AR

I S 2R AN SRS S e T R e B R R B (A,
2007). BTSSR TN, WML 76 P SR AR P R RN 7.21%, B
BN 32.95%, 1X— HEAREA THRAE AR (7.1%) FIRGH IR IH]
(11.1%) (Coley & Barone, 1996), M 55— 77 THI S et S #4023 B 1 b
DX PR3 VA R o L) B 30 0 S AR (1 o ] 22 S 52 SR AR B i B
XU MR, — 7 HAEA) @ VE 00 22 S jE W A 0 By, g & S R e i i) &
LR, AR EEFED TSR ERC, B S WG BRI A .
WAL KA R BRI B REAR &, (R TE M R S8 ORI, Iy SRR
R, R RS R R, R R Db e
Pk S (LA B T R JE R R TG B R AR e, R R R s
AR Z i 2 Bt sy, g R b EaR A . S — T, B
Py B E R 1) 2 St AR A AN [ I BT R I S BT, et F S AS G s
a3 5 2 i 32 ) 114D 50y X e B T BRI 50% LA T AR 412K
s R IAE B P A AT A 2 OB AN I B R AR T

4.2 RSB R IR

TEARFREA S RIS I L ELA SO 7), P AT AR, ARV TP T AL i)
AT tBAT 25 . Lowman (1985) BRI Ay’ AR FKIBIE 78 f5e e K B JE A )
A i BB R B AR TR M A, BEJR 10— e S I 1 R R (Gilbert,
1995). IXAJ gt -/ MEBIN Z 7 id s, Y2 ERE E R E TR H
SEAT AT eI B 5m NS )28, X AR B IR R 4T 07 A0 (Lowman,
1985) 0 FEAVHIE T IR AR ¥ Fr BB SR R R B ARSI AR R, (HZ
AR R 2252, 1K AT HE 5 SCA HURE I TR AR A O g B2 AT % AL A E
P B s A A A E T A BB T e, SRR DR BRI A A ol T
Ry dUr i AR, IR AR SR R RO 32 2 R AT 2 (R .
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4.3 BRI EE

W SR RE R 1 L R R AR RN B, BT A e E R AR, Y
) R B 5 T R o B R 2 B S A AR R I IR 25 A — 4R (K
15, 2007, T f i 1) S Fa 508, (B AR LA A 52 7R 2 A0 U Er ik
X —di kg R S PG AR 250, Kursar & Coley (2003) 7EXT #4a5 BY AR [
BT ORI, BIMEYIII R P ERTE 2-4 AR 2 18], (HZ 68%(11i fr it
BORAELE R XM R S IR VR R RN [, IR v R A e R 2
e e R AR 27%, HOR 2Bl B R A AE B BL(Coley & Barone,
1996). & FCIX P [ 5 EZA LA R EeEEL e B RIHRESIIN R
W, K2 HLLOPIRA 1 B U IR S (R T s F aa AL, AR % s e s g
WARZ BIRLE AT, R P R R B T RS S . KR
TR B P Zh i (0 s IR A ORI, S B ORI, XA B A B
JRE A, BN S, P i (R i i TR . (B, A
P&, e US4 Pk ) R dU R AR A S A AR ] 30%, X FE
T 8 PG U, X 4 FE B AR v, 7 R 58 U B RS R TG
P, JovEIE I i AR AR et B B K S AE R T s DA g e R i
B A BIGHETEB (Lowman & Box, 1983; Coley & Barone, 1996; x| [F %%,
2009, PHULX R YL R IR S BUE VIR B B R IR, AR T
IR R X R v i) B R s e (1] 3-3)

4.4 HEWZEHEKE

KT HEYREATRRE FBRF R RO A, Coley & Aide (1991) 7
SIHTIRGE 23 AR IR B R 5 R AR DX AT AR bR ) B 2. (10.9%)
RS TS X R AR (7.5%). Coley & Barone (1996) X 42 JiHfF 7% ]
BT 78S, RO AR B R s (I 11.1%; FLeik
EEP G 48%), Tl i V& i AR AR R R 7.1%, B RAC T el
FRMR o I — RN TR T 45 AT P S B, ORI 7 b, 5 [) Ay I A i 4 i Pt
PR, AR AR AL LR A ) £ 20 R E 00 ) T 8 P v PR I VLR B B
X o 3% St H TR P X g Sk AR BE & B, B B WM $iE
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I 2 5 2 N ) 450 0 B A e 1 R B M X AR ) H B RS [ o B R AR
BE— B EIE T IX — WA, BEE 4 L RN Ty, AR~ 38 HU s 6 R R A A 1
H A d B SRR T B . (EFLIEARESE 1200m AEI4MH VAR B T 455m, X
T IZFAE 1200m A FLEACERMR I 7 B B RMETBREMIHE (4
AMERER).
gr b, W AR P 76 P SRiE M AREY T P RN 7.21%,

B H 32.95%, X — R MREN TR FEMAR CREE 7.1%, HEm
JE 22%) A AR 2 7] (LB R 11.1%, & 48%)(Coley & Barone, 1996).
ERIR [F) A NV AR 5 A R, AR A, T2 AT 20 52 4 Mg 1 L P ¢ ] AR AL
S350 B A R B S v TR 3 . TR SHEAF BB 5 B
AV R 3R B S PN AE W5 (0 22 5 o O SR R AR I e i B R
A ) L TR B, R AR A R 1 e AR R R ) T TR R
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BIE EHWLH KIS BT R

SRR T B ookl 42 B0 Ui U BEOR, (HRHARBL 1N
ZRERIBAET-BL (Coley & Barone, 1996; Kursar & Coley, 2003). 4 LEAg Y1 4l
H VAR B AV o D e B v A AT R I — S I R A B A (Kursar
et al., 1999), REMEYIELHYKA EmHERNE. #5% (Schupp & Feener,
1991), A7 LLHE W) 1) &)y 3k w] DL o pRod Re -, 4 R Bk a5 IR B e g I ()

(Kursar & Coley, 1991; Moles & Westoby, 2000). M )k BiLiEE—MHNE
RIS, AT S SR ) 7€ 1 5 A8 A0 5 B B 40 1) 70 e b A9 558 o) R, Gb ZEAE A
W A=K RN [A) 3E4T AT (Herms & Mattson, 1992; Jones & Hartley, 1999),

EY P EE T R e (gl B, ). BERED . EIRMER). BiE R
T2 (Agrawal & Fishbein, 2006; Hanley et al., 2007). 4544 B 1l & A 4738 i
TSN GE AL 2 s 1k ) AR A Tt S R ) 32 S B, dan 7 A R B 1 4 L B 4 )2

(Hanley et al., 2007); & F=Bi N U8 PR A B34 RIS 70, Rl tEou R
U R R R 2 R, B2 AR R 8 W] B PR B A i) B (Agrawal
& Fishbein, 2006; Craine, 2009); k=75 i Wl 5543 25 b 5 4 55 T AL g i 771

(Thaler et al., 1999; Craine, 2009). AN[EZEA§) 518 J& 14 2[RI A7EAE BRI RN 5 b
A AU, R AE I 56 R o MELD I AN [R) 7740 J A1 T R [R) A A AR Ak
575 760 Jems AH 2 1) ) LA AM FEAEAT RES 3R s D BRI ROR 5 LAk~ AN 3 1k 3 W) 1
Refl = A bk =35 0 IV E S = (B (I BE 7 (Stapley, 1998; Berenbaum, 2001)

XS 5 3K 8 [ P A ) 2 1 97700 A 1 T X 5 e SRS P o B L
SERNEF], BRONIXARE ] DUA 00 BTN o 24 P ERE 22 14015 48 a8 14 A G I
L E R AEARAIT, AT DA PR A« 275 B 156 5 7 ( Defense syndromes ) (Agrawal
& Fishbein, 2006). B FIEREE =S, AR FIAEY) AT RE TG SR LR R B3t
B B 7 2, 4 ] DLAEI A [RI A4 2 1) sgh o] RE TR i) LA v 1y 975 40 e 12 ) 2
& BIEAE LML R I 2R G B AN R

B, HErX THEYE & B R Kt 4 1R %2 (Coley & Barone,
1996; Kursar & Coley, 1991; Kursar & Coley, 2003), {H W5t %F 5 % gt fhak 4
e BA 2R G R RV AN R B85 sCRIBUET LB, SEBR AN R A 22 1] v fg
FFAE AR REAR 55 DA SRAFAE , T H BT 5C T E5-5 DA SR AT 788 F
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HBR (Feeny, 1976; Kursar & Coley, 2003), F H H 8Bi#f 7¢ HIXF G A1y B B R R R
FERHTHLIX, SRZ )2 WOIESE SCHF o AT T € 1 3 #Avrs  2 i I AR ) 1 Jig
SR TR S BRI A B 1, BRI LA R 2 (R OGR4 B 3
LR R Y B R S A LRSI S RARAE, AR R BRI SRS
Bi ARG 55 2

1. W5 XM

ASHEFEF 2010 SEAEATIT R [F R 2 el N dE AT, WSO PETE 2 L5 — =

2. ARSI

2.1 FEIR

AR TGO 3L G R B [ SRR 2 el P 1 8B 38 4, e i 20 7 A
ANISTIEEAR o BEFMEIE FE6~1 ORI AR VR . FERRZF AT, RERRBEH AR E AR T
RI3~5NH28, BRI 2R I RS — N ARk, el iR, B
Bk R g S i B

2.2 MR

£ % B4 DX 3@ e il I ARAEL ) Al B TR L IS A] RPN IR fE
HIE . T REME L FETT50%H , A FIBLIAE AR 1) FAb AR AR € 15 B ok B
B RS~ 108 oty el st s, JSE M R @ik, fetbr i &kE. i, S8
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2.4 HIELE 550

WG T, K2 8 R AR A& RS, BT AR A
gt ik AAESE G, ANEJEME 2 18] FIAH 5S4 F Spearman  (SPSS 16.0)
GG R AESHUHE KT

FELP RN RT 58 1)K 2 SR F SR 2R W (R 5 i, e TR P ) &% e 1k 3 (B A T 5%
Fotr, A BT ZE 54 (mean=0, SD=1). T & S5 T /K
A B AR, SR 5T Ward’s J5 7% RT3 £ A 07 DA o2 Al 90 Je8 2 11 0 2L s
Dl BAEH BT AL HEE R A 7E R (R BAFIT A, 2009) .

3. £ 8

3.1 G gk [E )R &

HRAFEYT A JEEZ AR K ER (R 41, HEGHAREE
ZIEAFAE—E AR EIR R, IRZ IR &I F R AR (R 4-2). BRI
FEAIH ), H I PR, RGBS, S R E A K AR (R 4-2),
G e R SRR KR AR I R R B IR R (R 4-2 ),
B/ P R R R I ] 5, L i R AR P 8 IR I TR A
P L I PR A (E A Jr R e B TR B R . SRS, A E I L K
B E TR S BT BRI B R
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& 4-1 WHLRE 38 FhE i@ mEY s Btk h &
Tab. 4-1 Leaf traits and herbivory of young leaves of 38 evergreen broad-leaved species in
Tiantong, Zhejiang Province.

WA A R Je TRE TKE RTY EAl S EERSES

(mm?) (day) (day) (mm*d™) (%) (%) & (%) (gm™) (%)
s 1040 40 33 31.52 2.02 74.78 1.97 0.53 3.50
A 787 40 27 29.15 1.83 75.81 1.89 0.46 3.08
YRS 1058 37 30 35.27 2.24 76.32 121 0.44 2.88
L 860 35 38 22.63 261 76.54 0.68 0.42 495
ik 2761 52 37 74.62 3.14 77.72 0.38 0.40 5.24
KAk 1010 47 32 31.56 2.54 67.39 0.68 0.32 6.59
HM 1437 42 23 62.48 3.38 76.1 0.54 0.39 429
EIES 838 47 29 28.90 1.93 76.13 1.67 0.43 0.60
I % 2384 41 40 59.60 2.59 80.8 1.36 0.26 3.26
kA 3023 41 43 70.30 2.17 82.59 1.59 0.28 239
435 X 1337 32 29 46.10 2.72 72.69 2.65 0.30 439
PR 1528 54 22 69.45 3.08 62.03 5.46 1.59 5.17
e p 1196 45 33 36.24 236 71.23 0.53 0.42 478
KAtk 3319 59 15 221.27 3.37 82.27 0.37 0.52 3.80
RAHE 1320 58 29 45.52 2.49 79.67 2.95 0.32 4.90
WILHIAZE
T 1123 34 30 37.43 3.40 74.48 0.32 0.32 1.99
AR 1779 48 24 74.13 2.98 77.58 1.52 0.41 5.26
AR I 6379 68 21 303.76 4.45 78.03 2.19 0.45 5.13
HHRET 2644 55 12 220.33 3.89 75.33 0.45 0.37 5.90
FENITEE S 6727 50 15 448.47 421 82.92 0.53 0.57 6.22
Wit 1057 58 28 37.75 1.98 74.61 23.20 0.62 428
i 334 48 28 11.93 1.47 70.59 257 0.81 1.56
LOE= 5378 45 41 131.17 3.05 80.4 1.44 0.45 3.95
EATPS 1050 34 31 33.87 2.86 82.32 2.95 0.64 5.72
Jent LA 898 48 28 32.07 2.66 75.36 2.85 0.33 285
FEER 1845 47 31 59.52 3.07 74.79 0 0.43 5.84
HAGIR 5664 52 30 188.80 3.70 85.28 0 0.56 5.76
T 1287 55 22 58.50 1.41 84.12 0.60 0.61 1.07
LTINS 1359 35 31 43.84 2.10 75.34 0.38 0.42 1.88
YRS 1058 41 33 32.06 2.06 67.14 121 0.43 1.86
it 1254 39 36 34.83 1.90 83.02 3.10 0.46 1.79
AL 723 40 23 31.43 2.13 74.49 8.49 0.35 436
P T A 1685 48 39 4321 3.76 84.26 0.07 0.43 452
HEAR 825 37 36 22.92 2.03 65.32 235 0.45 2.61
HERARR 1630 48 30 5433 2.67 76.32 2.88 0.51 2.17
fun 3 1540 45 34 4529 3.26 75.17 1.59 0.34 293
£ 1373 48 42 32.69 2.09 75.17 121 0.40 2.06
AR At 2225 52 24 92.71 2.83 71.73 2.80 0.46 5.56
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R 4-2 WHLRE 38 M & MEYL B Z R K R
Tab. 4-2 Cross-species correlations among young leaf traits of 38 evergreen broad-leaved
species in Tiantong, Zhejiang Province.

A HEREE e RMEE SR SKE BT ER
LA TLE DLEx LER NL WL TL

HHAFE 0.4607

TLE

R -0.212™  -0.4617

DLEx

JEMEE 0884 0.5087  -0.556™

LER

SRE 069 0363  -0347"  0.712°7°

NL

GKE 04687 0.157™  0.022" 0364 0.258™

WL

BeEAE S -0.191™ 0 0.199™  -0.09™  -0.158™  -0.256™  -0.169™

TL

Ebi 8 -0.0129™  0.257™  -0.282™  0.067™  -0.0129" -0.326" 0.33"

LMA

VE: LA: WFAR, TLE: HiMfE, DLE: f#H, LER: EHGEEZ, NL: HA&%E, WL &K
&, TL: #27&E, LHR: M df®R, BEAKF: #%p <0.001; **p < 0.01; *p < 0.05; and ns: p > 0.05.

Note: LA: leaf area, TLE: timing of leaf emergence, DLE: duration of leaf expansion, LER: leaf
expansion rate, NL: Nitrogen content of leaf, WL: Water content of leaf, TL: Tannin content of leaf,
LMA: Leaf mass per area and LHR: leaf herbivory rate. Significance level: ***p < 0.001; **p < 0.01;
*p <0.05; and ns: p > 0.05.
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Fig. 4-1 Principal componet anailsis with defense traits of young leaves of 38 evergreen
broad-leaved species in Tiantong, Zhejiang Province
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Fig. 4-2 Dendrogram of defense traits of young leaves of 38 evergreen broad-leaved species
in Tiantong, Zhejiang Province

R 4-3 WITLRE 38 Fhi S i H AR YD 5 T8 VR ) DR 07 R A i iR L
Tab. 4-3 Coefficients of discriminant function analysis of clustering results using mean plant
traits of young leaves of 38 evergreen broad-leaved species in evergreen broad-leaved forest

in Tiantong, Zhejiang Province

HYEH IhEE Function

Plant trait 1 2 3 4
M1 Leaf area -0.8896  -0.1930  0.0596  -0.2863
H i E] Timing of leaf emergence -0.6459  0.4383  0.2935  -0.0125
B Duration of leaf expansion 0.5562  -0.5192  0.1668 -0.5739
JEM-# % Leaf expansion rate -0.9482  0.0031 -0.0572  0.0268
%% & Nitrogen content of lea -0.8112  -0.1320  -0.2392  -0.0367
& /Kk& Water content of leaf -0.4580  -0.5429  0.5106  -0.0279
H4 % Tannin content of leaf 0.1753  0.6183  0.6569  0.0017
bt #E Leaf mass per area -0.0804  0.7587 -0.2516  -0.4862

TIHMk® Explained variability (%) 41.525 22.113 11.669 8.134

EFFAE Cumulative explained variability (%)
BT Cumulative explained variability (% 41525  63.638 75307  83.441
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38 i o i AR AR A B JE M AT A DG R AT A R S AN B PR TR
RO . SRR, RZHS R [BAAAE— 8 BIAE O . R 4-3 AT LB H,
BT 4 > FE o B AR TT ZE R DTEREE 73 50l 41.525% 22.113%- 11.669% - 8.134%,
SMEILE] T 83.441%, BT PYAS T 00 RERS S W T A RFIEAS B 83.441%.

IR G JE M ISR, S8 RN T 5oy 30T, T LA = Fh sk & B
X (B 4-2, B 4-3): 1) JRfi. #EREE 8 v 4. o i TR) S f
WIS SREMEKEAR, PLE FRBR” 1 B & B AR5l 7
2) W ZREE 19 FREY), WA ORI I TR R R FE A TR 2 8],
B R B E R EE I SR BT A R R, SR T CErE IR HITE” i S L
BT E BRI 3) WIS R 11 P AR, (H 2 S
(IR, JRM R, S RERME/KE S, SR “HEE” X5k

3.3 ANRXREDNRE

HRAE e IR P 32 21 B B R B a5 sy » (B SR AN [R5 65 B A
XPRAEY Z BRI AR KR ZE 7 (3R4-4). KA “MRE IR X SR Y Z 2
B R ERAR (2.77%), “wrE Fr HmBi” XsRiaike (3.79%), ik
“RRE” X SR BIRE A 32 B R R R (4.72%) 0 AH SRR =M ] B AE S
FELA) 32 2 (1) ER BT P E () 44 T . 25 22 5 » SR WIAE D £ 45 o A0 SR (R A ) 2 A LR

B AR B~ 2y s o AR R R b
2 4-4 ANRIBGHx SARYI ) dUR A R

Tab. 4-3 Herbivory rate and herbivory frequency of plants in different defense

syndromes
iKE 7% = 7 BB Wit
Low nutritional quality Nutrition and defence Escape
IERE g 2.77° 3.79*° 4.72°
Herbivory rate (%)
R 17.03° 21.75°% 21.35°

Herbivory frequency (%)

4. 7Tig

BRI UK 2 M 2 BRI . b 22 R 18 J7 2B 180 B U B &
(Moles & Westoby, 20000, {HFReE AR BT 342 E g BR ) ek 3
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H—# 5 J@ M (Agrawal & Fishbein, 2006), X E8 B A B #H12h 68 1)@ M B T
KA ERR LG 2 A A5, ISR 5. AT 7T 45 3R
R, AN B RE RS R B RS TR mASER AR ST A%
HIR7 A e R AW ECE . K R A e e e PR
75 AR B RE 7 2 ke et B ECE s BRI A s 3R
JREE R A E 2 L A R, CRILT “mrE IR BB R R

4.1 HEMEZ FKMMHEERR

I 1) g R S S 4l s R — AN R R, BT ITE R 5 R
I DG V28 3 P SR 0 R, DR b PR 1 Jo v A48 6 P R DRl R £ P 3K
FB (Aide & Lindono, 1989). WAL R EoR, KA “ibiE” X S PR e i)
M2 T s, A R ARG e SR s T i d . BT
ZERURIN, W SR S I R A B IR ARG, X B T T4 i
BEARK ., RN TR EEGRORE R AN, R IR & A 1 & A Rt
HE, MR ZHE I R ACkY, EAPURAKE D EE R R R —
(Mattson, 1980). & & &S] 7 &t B RHBCE, Rl e i B
B TSR &S, ArBR 22 7RI E k.

I i P 3 1 K AN A5 L 400 £ P T R DB T e I (1 3 2 THI AR
o, TEAFIREIIEERTR, /N R R G SE SE A, 2 56 45 1 & PRSP (1 i
(B 3 56 f . Moles & Westoby (20000 7EXFHKFIE 51 FAEY) I 7T 38 & 3
NI R AR OB SRR, RIS B TN R i R 1 R B R B, R
Ik 008 40 0 2 B T R LR U o (R AT SR I, AR/ A AR B
BARM A, AN YRR R AL R I ) (3R 4-2), R/t e
W ARG B R AN p T P ST [R5 R0 3 RS o R LD R ) P DR 2R B T
I TR S0 52 3] Ji T A B R0, /NP R AEL D B R e 2 JIT 85 5 P31 P T L
/N, R R RIE R (GR 4-2), B SBR[ B405 . BT R
IR S SRR ARG, TS AR GRS B B R R, XA 2
& SN R R B R AR R B
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4.2 I HIZEE BT 3R

7L B0 LA 7 A XS SR KD AIT S8 DA SRR ) 177 A A 90 SR A, AR AT X
JEPEREAT B — AT A, 22 AR BRI T IS HN N T IR W AE T 3, 2 —Fh
TUAR, IR R LS FE— i B A M IR D% SR AT T B ) RS A (F
5, 20070, XA EIRAENS 1 AR AT AR TR B B RCR , H&SEbR B
HIB AR N 2 (AR 2 Fh g 1, 1R L8R Pz IR — e i 7 N Gk, RN 281 &
FEBTAEAEH o

TR B 977 100 o 12 T DA P () A PR IR A PRI B S FR ) (Agrawal
& Fishbein, 2006; Hanley et al., 2007) . A& 47 1155 7 J& P & 72 K 3 SR B 1 & 70
P B AR R AN B AR B 45 SR (Hanley et al., 2007). X% J& PEr] GE 2[RI
BT TLAH AN 78 DA o 7 B8R, an b 27 5 A8 AP 22 Jeg 1 L (Rl FH I 7 AR B vy
IR (Berenbaum et al., 1991), DRI HE P 1K) — L5575 70l g 2 ik A2 [R] I L 300
(Danilo & Marco, 2011). PN A LN DL R AH < B 400 Ja 14 3 [R) A 2B A4k, Bl
JERCT “ERE DI 57 AR FH R B 548 s PR Y 25 6 D AR SR RL S HUE
AR, PRYIRAE AT AT R B AR A P 3 97 100 P B T

Kursar & Coley (2003) fEXJ 51 #air e Y4t @ et s 2eah B3l 7 “ak
WE—— A ELL PR, X A B AR Y 2l B DA AT T R, (B
FLRI o7 B SRASBE BLAE A P B 4B SR A o AEAS A Fi 3l X Wi ok &Y
T W SR ] AR A Bl JE AR A, R IR D AE TN B R R s
IR Z T g EE Xk — R AR B R T BT AR AN S i — Tl 87 10
PR AR TE R T ZRA BT 5k o W F0 A L = Fh Bl A0 %) 55 S F Agrawal & Fishbein
(2006) FrEHI “PiAnt sk =4 Bk, /N FEYH SR EMEKER
fiX, fr& “UREFRIE", I RBIXMXN S Feeny (1976) RIGHEY) W&
FERERI 40 1 A AR YD I B 48 756 2 LA 22 Coley et al (1985; Kursar & Coley, 2003)
P MR TE FRIA B = AR 1 “ B % SR ARARL, AR I PR B ] B,
PR B 2 200 FH T RetE . R ) g, el FEARER, M B IR0
R, (HA2RERe JiA SR, KEU BB R, XA RS IEET Kursar & Coley
(2003) S s AR 2 B AT ST 7T IR g A B S RNl mrRER AR K
PO AR S TR B M5 ok = A 25007 1 e A N IR T — b B AR 3R
BSOS IR R R R, (R B S B A RE W B
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By, KT “rmrE SR ELBE T R, SRR A S 4l AR A ]k
BB BRI H IR RS AR, d 4 ER B BIRBON, HAEK
T AR TR I 28 8E X R A ) o

4.3 Bt SR AIEEAL LA

M B IR R R G, SR “36iE” S SR (Mph I8 52 7 e i ik, B
RO AR FH & P 5 B A0 SR AR ) o AR R £ P B 2 TR e — S AN
M EIERN IR, e tEEn P iE I P AR HERE . R AT 13 LA (¥ 577 447
J5s TR DUI AN BT £ 33 A L A 2 1 B ) s A — A TR 4% s 2R
(Thompson, 1999; Futuyma, 2000; Rausher, 2001 . fEHI#E 1X Feh A5 () 53E AL L
AR AT A R JE TR B I P e, AR ARE R B Y
EFEH G RIBART S i SR A e M TCE A B I AT, S EuE
Py BRI BB 7y, AR R SRR T A N BT R, DU Sy
T A ET SR BT ), B3Bk” Xof 56 T R SR AE A E U AR B4R A7) o aBE Ak SR U U T
K H—F 5%t 5 (Kursar & Coley, 2003 ).

o R A 0 4 PP AT BRI P F 3l 3 DA 00 R e - T ], AREC PR 25 S ke B
B L £ S PRV 5 0T 288 FR O AR 17 A 420 I3 LA 256D B AR B PR3 P A B
XA A 7 RICHE R O E R, R B TR A B 1 A PR A& & R B R
) R AR — 8 LR A BN 5, B TR 1 P B A 8 4 2 IR A2 — 52 1 AH
HOREE, AEADBAE 0 & A — L[ e A 7 X RTE— 8 IR 2 AR 5L
IR SR 45 B AR SR A P R FH 45 2R
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BHhE KB Y B AR ) B H R

[0 B R ), HER T 2 B A 7 2R B e R X i B ) 5
W, GOFRARI A R E SRR S R, PR DRI, KAAWRE B, 8
i I A AN [ B PSS (Agrawal, 1999; Heil et al., 2001). &M B Hk
AN E AR ) (1) B8 ) 52 B AX e 7 A S8 14 (R s, R 0e 2 A T R R R e

(Boege, 2005 ) . ZA T , #5417 181 Ja Mk 1 26 1k v B 32 2AE ) R B B BEHT FR 1] ( Boege

& Marquis, 2005), X< FEUE B A S — A KB B AR YA 5 = 0 R
P

PRIy, FEWTER — K BB B AR B AT PR, B
I3 C B —Fh D) Be B A ) O BLFE AT ) J5 BUAS B Bl FL At (1 1)) B L4544 4 ( Weeiner,
2004). BEEHEMMAERKKE, HTRESHEGHERIAE, SHEEARDIR (A
A B BIEANEIESE) Z R E B b 2 R A B, AT S B R A
S [RI PR B B 8 R CEAS [F R B B B A AP AE 22 57 o FEA I X ARk 22 5
e FAE A B B &, DRI B 2 R R IE A R ) K BB B, FL T I
) £ 1 g DLRK e B ) B A S AR T B BT AN [ o AR AR & B B B
HTHMANE, EBEEE I R 2 2 B (AR BEE ZEH Ol
1) 7 HBRE] (Boege & Marquis, 2005). X T ARAFEYIKUL, FEFE KL
LI R B T AR R A0 Jo 1 S B BE K, DR A RS T s AR SR 13 08 BT Dy 0
B2 RIFEBNAEKIMEAE, HPAE D Re st ] 5852 2R

N TR R B WY B FE B AEIBE T (R, AR TR 7T DAV OK 28 S Ak
() BRI AR (Schima superba) NWFFXT %, SHriEEHE TN
Bosr i mve At i g pgsgm . KA EHWETRR: 1D K5 K
AAERII B PR AR ZE R ? 2) FF HR A BTy Ja 4 1) 22 e 1 s 1 B2 e
XA R AR B O B AR 22 5, AT S B 2 BIAN R 1) e 45 35 2

1. BEFAXAER

AHEFTT 2010 SEAEWL R FE AR A [H A BEAT, D FOtiEs 2 o8 — &
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2. WYSUMRL R ITi%

2010 5 4 J, A2 SRR AR IEIBORST LA AR % 15 PR fEMRZFAT, RPK
BEHUbR E AR T LK) 3~5 ASH2F, RN 2F i Ja Bidm A o8 — B A Bk, ek
S, BT ERC SRR A LS AL A e SR AR B 632 #i, BR
W 598 M. FEARKBEFEH, FEPkm 0.5~1.5m KR ETEAEME 738 “ 27
vk Sm LA HAEBRZREE T TE MR AR 7008 B 7,

2.1 BHREREMBE
Seaa YA, AL SREERME PR bR E B ok BT BB ECE, RN A br e B

FEH) CRUH TR Py e X A, B R B2 DL AL i T AR B e B
(inds'm™) RFE/R. )y BRI A A 7 0 LA &

22 HREEM

I EE AT LI AT R (1t i[RI A%, 4l T 50%I), AT S I AEL A 1 At
RIRFEM) 5 DMBsk A HL 5~10 A Frs (8] 5 4 2 00 e B RE it 8 7K
ERENPE T AR, WETTEENE —H.

2.3 B S5 5HHr

KIS FHE K] ORIGING.0 73 HrAb, A FEA & B Bty fr dtfr o B
Hug BER N T7 72 53 i CANOVAD) 18 56 4 W 5 4 Bt & 15 77 22 5% St a2 IEZS 0 A
W B AT R B e, DLW T E kM. R EE W E D =0

(Repeated-measure ANOVA) LUK B B BOW A i Fy J@ 1 B s B A e
B,

3. ZiR54HT
3.1 RRAKE Y BORS I F15%

WK 5-1 Pos, L REBX, K471 4 AVDTHaahdst, EARKE
B B AR R 4 - (10 5 A B 8] A0 P T80 5 BT AN [ = IR0 37 - (1 1 - ] 7 Rl
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(F129=6.08, p<0.01); 4B BT fliAz 5 23 KR5S RE, i e i) e it
BMFEER (27d), (BHIRGETH & AR FEPRE AR T B (F10=9.921,p=
0.005).

R 5-1 REGLIPEE B i -4

Tab. 5-1 Leaf phenology of sapling and reproductive trees of S. superba.

KA L T 1] Jee 58 i ) Jee it 3 5 R A
Ontogeny of Timing of leaf  Full expansion Expansion C. V.
plants emergence date duration (days)
+SE
4 5-8 Apr. 4-7 May 2343.6 0.76
Saplings
AR 11-15 Apr. 11-17 May 2743.2 1.21

Reproductive trees

3.2 RRKE Y BORR M F R E

A I )5 R 2 BIRE A R B M B e, S [ERE B BOREL R I
WAPTEESR . KB W B B8 JE M s ma o B2, S B & 2 2
FEE T YR (44%-4 H: 29.7%-8 H), T F il B2t R I H L& S, b ug
mT R, EERGEZEER (p=036). HEYNEFEEERNFEE KB ZERA
K, BAKEFEEH A KE 4 A 77% FEE 8 AN 62% (p=0.73); M &
Rl 4 A 1.4% FBEE 8 A 1.2% (p=0.31), {HFHAEKIBLZ %G £
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= 70 - | R < | T
S 60| % L R %
o Mz 1
5 fﬁg : 0.8
S 40 X R g 0.8
= V)
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s 20 f = 0.4 |
10 = 0 2 |
0 \ 0
April August April  August
c)
60 b d
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b 1600
ot % 1400
g % 1200 l%
0T TN N 3
Eﬁ E \ W \ 2 1000 -
BE gL g
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{ng 3
T Ea0 | § % & 600
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N LN
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Bl 5-1 RELMABER I R a S/KE. b SEE. c HERTEE. dHWERA
TR A ARAFRERFERELEZER p<0.05
Fig 5-1 Concentration of ( a )Water, ( b ) Nitrogen, ( ¢ ) Condensed tannins and
( d )Toughness on saplings and reproductive trees of S. superba. Means with different letters
are significantly different from each other at p<0.05.

3.3 NRK B BORSAKIH B REFEE

HE 5-2 ATLAE H, 2R ErE g R s i A v R R e R R 17
2.11 % (F120=13.13, p<0.01, Fig.5-2), #httf_Eifm- 20 8 30 BARZ T ik,
{EARIEEF (F120=0.82, p=0.42), [FIW LR F B ik B a5 i th B35
TR (Fi20=7.78, p<0.01). MEMBHRIIHBKRE, B3 H R A4 d& AR fr
A FERERE, HEEREREr B2 83%, ¥ EMEMH KL, 7
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Bl 5-2 RFLMAER R REE CFEESHRHER) , *Frn p<0.05
Fig. 5-2 Total density of chewing insects, miners and predatory insects (mean + standard

error) on saplings and reproductive trees of S. superba , * p<0.05

3.4 RRAKBH BRI B &

B 5-3 P, AEPAS KRBT B I IR (F100=6.7, p<0.01) A
BME (F120=8.2, p<0.01) JHIEE o R - Fr o K2 80 R SRR 20 AR AR I
FrREMB B i M SE R JUR R BRI T AR R G2 1E . I LR A
K, AR BORAST REAR Fr i R R i 2R, B DA RsR RN &
(>60%), HAFKEHr BB 2R, R P52 3 FP s 5 s g i A b
1 B S5 v T 2 AR I
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B 5-3 RELN. BERARZTH A RERMEEHE CEPOESRER) , RATREAR
FF RN FEREEZER p<0.05
Fig. 5-3 Percentage and frequency of leaf damage on saplings and reproductive trees of S.
superba in April and August (mean + standard error) . Means with different letters are

significantly different from each other at p<0.05

R 52 REAFKBHBM BB

Tab. 5-2 Comparison of leaf herbivory between saplings and reproductive trees of S.

superba
2 e
H /K Herbivory Saplings Reproductive trees
level (%) R Ee B Befrm Fr £ EAi7]
No. of leaves Proportion No. of leaves Proportion

grazed (%) grazed (%)

<25 252 53.16 230 59.13
26~50 70 14.77 56 14.40
51~75 76 16.03 62 15.94
>76 76 16.03 41 10.54
£t Total 474 100.00 389 100.00
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4. g

FEARTRE T, HEYI KGR BGEIR T RATH B B B A R, 2
b B R B OK 22 1 i, ARAar g R e o ORI 52 48 B O v T
o O I — RS et X A DG et R I T SRR (Waltz & Whitham,
1997; Karban & Thaler, 1999; Basset, 2001). X4 R, FEEHEMNIKE, &
e £ P 2 R R Ay S M T AR O, T R R A R g — P R R
P 5B R B 77 A S

4.1 AR BB B F R EER

WA RN, AT OB IR H I TR) B 4 e — JB A 4, FH s & g 5
R I By o IS AN TR E K, AT S B i B R )y s BB i 4, X
A AE A AN AR B B BOR e fE P b B A AH s A R R R 2 — o [R) 28 A
e AEIR D B IR A RGNS, FE AR LOd R R R i, Al R A AR E R
T BRI AR R % (Aide, 1991; Murali & Sukumar, 1993; Coley & Barone,
19960, FAviiy s X AT 78 A I, P ad PRkt e PH- k2> 2 i IsF ) 1, BE A A7 5 B A1
A YE R B Ed (Moles & Westoby, 2000; Kursar & Coley, 2003). fEASH 7,
FEIRORAAT 4y RF 1) e P I [1) BRI RO, B I R R AR A MR AIG, 2Ry A B e
B A B et sy 1 RO, G R I R A L DR T 0 S e R RI
Abid 52 B v Ja 1t 22 S RS o

TR 0 % 2 A A8 & RN Dy 5 B B R R i i 1 R 2
[KIZ (Martinsen et al., 1998; Valentine & Heck, 2001). ARINEFRHIZE R ER, B
SR P R E AN (] PR O A ) 1) 22 S AR K, A ] — 3 A N (] R AN 5] B By
B MR Z A F AR BB 22 oAb, W B IS /K EAE AN R B B B IH]
FE PO A A R B2 22 o U AN AR B B B A 1R & - B2 HR 3 PR
AR ERFEEH T EYMPEEME (RG220 B S Ea AR
SERME G ZRIERI o AR FT A R MU 73X — fd, £E P IRAN [F] s A] £ 1
AHIE, BT S EY R e TN EARAREY ) — S R B, M
XET- IR, B B0 2 B ) o 2 =08 5 BE &, 4 Allus crispa (Bryant & Wieland,
1983 ). Betula pendula (Bryant & Julkunen-Tiitto, 1995) A1 Cecropia peltata

(Del-Val & Dirzo, 2003) %%,
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FEAE i B ) B2 U o = mT e B 5 M A A [R) R B W B ) B R R X
BEJT AR AR IR BT 200 R AR AR 4L (Mattson, 19800, 1R Z A 50 K I MI7E
BB BRI AR RE 1A XS G TR = (Fowler, 1984; Fritz et al., 2001; Del-Val &
Dirzo, 2003; Boege, 2005) . X J& K AE Y% & B I B 58 )02 B 2R i Bk
KWEY) . EIRPR AR AR R LA g (Mattson, 1980), PR A
PUIXSEAh S E N AT AR S SR T RE (N, BHD SRt YrE it Th g
LR YR4EE (Haukioja et al., 1998). XA M S, 2 1 T-52 2SR EUAE A7 G
731D R b i B 22 1) B9 R R 40 G ) AR KT AR HR P R X v, DRI (S IR
=5V RE S5 AR ZE A K, A ZE B A RE T B S, X TR A
F I B ECR L, 4 A A R R = T R, DR RE RS I 5] B 2 R
R, I HzB A e R W E . A A KB, AR HO6E AR
AP BE . BT, DRI A m] LUK B8 22 () SRR SN BB A D R 2 v, A2
e R, Bt R R EWN R E WIS T, 2Ry il
AR TSR . Ktk YK & AR A K BB D Re (A2 A 22 S EUE Y B #1168 7 1)
Az .

4.2 KRB BOS R B RREIR

Ak, PR BRI I, BE—fre B B 2
S ) B IR e i, e iome B sz B B AR A, TS I 2] B L 2
BRI AG, KRR KRB AT R 22 2K B B s m (Boege,
20050, EARWFFT L R DR A EHEE e B A R T R, HE A R
FARH, VR AR B B B4 B A 55 K B I 1) - 4 B B ) B2 HR (Boege,
2004), XsEH THEMSEEMN (FE. BkEWSE) W] Ressm RV
A FE RKIBE ST o FEXT TR, B BRI, IF HAK S50t B R
THBEEMAT) REREXTT 52, £ (Robinson & Holmes, 1984) FIf
[A] (Whelan, 2001) 7KF, IXFL s & D273 3 1 0 SR SCRF

4.3 KRB BOS R B R R Rk K0

1% B B 23 3 R W xe A R s P ECE 1R e L B R R PR 5
T B MY AT AT S0 IE RO ) S L8 J8 P, ol dd R — R o (R 3 2 T R 4F
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WERE—KEOBIEY . AT, g B d R TR AR s, 2
WL L RS R R v T RO, L 52 3 HUR 0 e A 7 e R
MR (H2 A MW TR, W L8 B R 6 3 50 0 ) T ECR R AR

(Jachmann,1989; Swihart & Bryant, 2001). B ARE YL /4l H I B 5 & 5 &,
{E2 B i P AR R R SR, B B s s — MR SRAS T RE 'Y, X
FERENS A B S W 7E 36 6 1 R rh A% 2l 1) e B A Al 0 170 XU, ol il AL R AL
AR AR B U EE N A ] T B g AR B R A, 2RI A S
% (Feener etal., 1999), #htf EARAERIH B i) R U EAME . T4
BN, S EYE B ORI IR 2 10 2 BUFE AR B E A2 R, JRTAEY)
BRI B IR B BBV 0 B 5, I RT RE I 55 S8 5 SR Bl 6 RS o ERAs T4l
BFRUL, 2 ATATIAREE RI LR W EAE R, 30 5 RIEE 2%

(van Bael et al., 2003). i & H#% (Dominguez et al., 1989) & 7&ZF A M B
4t (Boege, 2005) £ b F 1 H ISR EREE &
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FNTE R BU PR G B 48 A R

A B (Herbivory) FE K ALEMPINI M (Leaf expansion) [iBtEk4)
1 (Coley & Barone, 1996), U1Coleya5 X E2L 52 5 #4is N AMRAE Y B 52 R W, 70%
HORE A 2 ) 2l EE st 52 2 B8R BB e 7, 2l 0 H i 3002 i 7120
£ L _E (Coley, 1983; Coley & Barone, 1996) . A F P 3 15 T AR (Warm-temperate
rain forest) HRAEY)RELE H IS A 7 ORI Z i 2 (R AEAR R I 22 5%
B a3 B R A FE4) I (Lowman & Box, 1983; Lowman & Heatwole, 1987;
Lowman, 1992a; 1992b). WL, REVFZ MG WAV F 5 ar ik, 71
AEBEZ A, BEFEKE A (Coley & Barone, 1996), {HMF B4k E 2 k4
FERLRL LR B T o DRI, P FRE 30T P ) H 55 M A FA) 905 0 8 R 91 ) £
s RIS TSRV B R KSR ] (Kursar & Coley, 2003).

HAE20MH L 704E48, Feeny (1976) wi /& AR A WI 1ok PR Jig R k2> 4y 1
FREAH W ERINTE. 5, AideSE NRIL: 2B T 8 Pk
(177 2kt g b, 3 AT DASE i 2 A e TR) R R R b e ] 25 12 1 k2 B2 e )
£ (Aide & Londono, 1989; Aide, 1993). Kursar & Coley (2003) 7£ /7 AHF7THI
it b, IR S5 Fh A TR B A A R it B B A R B LIRS BRI AT, $R
TR 1B /77 AR SARAR U, DA AL 1977 2080 ) P I Bl i SR R 2 R AN BT A R < 3
Wt (Escape)” 8584 “Bifl (Defense)” X5, K2 EUE YR by I it )8 T
HlE SRR, HLPTEARRE LA . S, XN T RGN, D RHIE
5E#IX —fB % (Coley et al., 2005 ; Lokvman & Kursar, 2005 ; Brenes-Aegeds et al.,
2006). 1B LR 5T ERAE P AEA IR 4 RE B e s R Rl A b, R TR
777 2O B B (RS2 PR R ILARE o AR SR, A R i U7 AT DL
XA NPRAN AL — MR ZF fE ik B, gt 5 oot e
FAUR/NHIZE 5, XA 8 g - S a] vty ) J PR R L B — N B AR 1
LRy — AR M B of J5 IR Fr— e I RN BOIRES, e S A K —EnT
6] J& A FT T e

R (Castanopsis fargesii) S MV #4H F5 2 fa] HR A s DL I A0 5 Fh B A A
o HEM 7 95 S 5 T IT B e 2884, AT DLBI R ] 70 D9 P A AN [R] )
BB PIANET B TS AR PE R I W R AR, X2 75 AT Ul WA R I
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FEAF e it B BOR A T A 58 AN R O A0S 52 AR TGTRIT 78 A2 AT TR
BH SR AR AORE BRI R B, IR TR I R TR i R e Ehas, Bk
Jee 75 s R R

1. WXL

BT T 2008 FEAEUTL R B E Z AR A FE N HEAT, DTSRG 2 B — &
2. WRFARI AN TG
2.1 WRIEX RAARE TT ¥

FERE (C. fargesii) NFE - BIH#%JE (Castanopsis) fI—Fh# &7k, DLEEH N
e Toh 2L S ) ki P AR, o TR B R AR AR el () bty MEAEL A CRK B R
FEOR,1995) . HEAEF# 2008 FEMEL, FER M-I 33 do e -SR] B R 7 HY
PIANBY B R R TR SL DRI, R K 2 S EIRES, ZEEKE
19d ity REH A&, ARG, SR, mi— BT S
W, 5B BT I SR SRk EI A, [ —B 2k N R T I T
BONFE, 2 WK 6-1.

2008 4F 4 H, TEH SR M MOE IR 2~5 m IR 35 k. TEIRZFRT,
PREEH bR E AN T L) 3~5 ANH2E, AR ZF R S A8 — B BBk, 5
BEEE R, BETEBCGREEE R B S AR IC A M . IR ATk, TR fE
HHfE T F R S k. AR 4~8 FE, JhbRid 168 TR
o 1172 MO
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20@8/04/24

&M (Folded stage) I (Unfolded stage)

K61 ERREMHIFEABR
Fig. 6-1 Two stages of leaf expansion in Castanopsis fargesii
A: 3188, W EHBAR The folded stage of Castanopsis fargesii leaves. The leaves fold up along main
vein
B:3TFF#, M 5E4$TH The unfolded stage of Castanopsis fargesii leaves. The leaves are completely
unfolded

22 HEBHARE

FERAE 6: 00 Al 18: 00 73 PR UOWIFT AE A 2% B AE KR, H
FHELE 3 d MM, MR ARG, RV IR e . MR R
S R () DG BEARRAE, AR R 3 d M — O AR . SR BAR A3 (Kursar
& Coley, 2003) 1M &K I EHIEZ (Leaf expansion rate per day, LER):

(In(area2/areal)/time)
LER (%/d) = 1007[e ~1]

areal Fl area2 & P VN &I 1 T AR, time A 7 Y& 1140 18] B T 80 o Ji P33 B 9 100%
Fa By T AR B R I — %

BEAS LI ST LI AR P JF A R A 5 i A BB 5~10 M e 0] S
=, HTath et fEmA&EEE. LMA. 8KE,

MR &SRR LMAL S7KE DU R Bfr R, dUapis gl e ik v I

o,

61



2.3 R E 548

Fi A %4 H ORIGIN 8.0 43 AT ACHE, AN[H] R B B i A &K ] ANOVA
HEAT 5 2538

3. &%

3.1 AR B

FERE N 4 H A TR I, $E454E 33 d, PR A 1708 mm?.
TR AN B R ) U7 O IR], J T FE AR ZE AR OK  7E R AT (@),
AR SRS, M E S K228 (LER=4.16%); S4#EAFTIFHE, M
K, JEME R T E Y (LER=10.09%) (& 6-2), FEFHE M H e
FERIAEAL, W & GRS 7K AN [ g it Bt 20 IRt B R AN, 7 28 S 1)
AR EARBH A R I KR (R S BRAR LTSRN IR S
ETt, B EBITRIZE R % (E6-3, K 6-5). mTmAEREIRETE,
LMA S5 TS (Fi3=11.19, p=0.0074), M HEI )5, LMA i %
NIEHRI 50%, WIEEEEM ALK, LMA BARZEH T, E0R T a8 (&
6-4).

2000 5

w
-
L

1800

1600 —

% 1400 —
2 1200
: 1000 =
: H00 o

& 600 -

\l
—a—
w w
ma o

[T w
e = =
M

244

#. & fit Nitrogen content (%)
= .
P

il
|
S
\
Ni

= 400 <

=
L1

B 6-2 #ER R MERSIES CRE iR B 6-3 HREMHTRERMSE CFEL
=) PRAEZ)

Fig.6-2 Dynamics of leaf growth on leaves of
Fig. 6-3 Dynamics of nitrogen content on leaves of

Castanopsis fargesii during expansion (mean + Castanopsis fargesii during expansion (mean +

standard deviation) standard deviation)
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80+
24 — 78 4
22 =1 ) T '|' 74 4
o4 T 7 | T " g 7
sl T l 5oL
= 16 - L - \ 2 L
? 14 T |- § :: .
; 12 4 . .- -: e]n
= 10 2 | T 5]
. =
8 — I =
. 0 18 20 30 M
b T T T T T T T T 3% Day
0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34
R4 Day
B 6-4 FERRIHBILH ER AT CFYE L B 6-5 ¥R EKBLUSIE (n=35,F
PRHEE) HfE D
Fig. 6-4 Dynamics of the leaf mass per area (LMA) Fig. 6-5 Dynamics of the water content on leaves of
on leaves of Castanopsis fargesii during expansion Castanopsis fargesii during expansion (mean +
(mean = standard deviation) standard deviation)

32 MR HREHE

HE 6-6 7T DLE e #ER R, o i a2 AW AL, BB — AN
BoRgh A &30, m i R R AUS, H BN T 0.5%, HARA K (& 6-6a),
Iy S AR &I R %18 BT, P8 0 R AR (5 R R
BHER 39.8% (Kl 6-6b). M HEASTITHIGE, HREMERE BT, X 1%k
F, BESTHEY (F1.5=8.97, p=0.0054), R ERBPGE LT, (HEEE
R (R B AT R R e, H RS ae Rl T fe, BRI, daiifsE
TFE. B RE, L 25.36%M40 M52 5 B i ECE .

i R 2 S R AR AR, R B B Bt AR AL
(E 6-7a. 6-7b). FrEMIH HEFIE 0.1%LL FEEsh, BT HBRERE, A1
FUr AR WAL, a2 RS RS R R 26.7%. H T
NG, HRERNE LT, EEsTHE8 (Fi5=12.38, p=0.0014),
BEE H R E R, RS ERRE LA, EREMRE, HREREHEE,
ISR R F0N 8.25%.
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- -J b - II .l.\ I\ / III ; E 105
= 1 I T/ [ % | £ 05 i
E];:’: ....ﬁ-?--’-dh"iﬂyi\j Y ¥ stten Z 004 Tontritonesd froes
B e L oL L L B B L L LN RN LR RN LR N | S T T T T T T T T T T T T T T T
s 0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 £ e 0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 M4
= i ] b '; —_ b
E _:.0 ' IEIEI¥¥¥ : 10 11
st 5 H{H—IHHI
117 =% 4]
= F e
o 0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 M _" 0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34
= K Day o K4 Day
B 6-6 FER M A HREHE (a) MR B 6-7 #ERREI M HRER () MRAR
HEEHME (b) KSISEN CEOERES) HEE (b) MZIELRL CFHELFES)
Fig. 6 Dynamics of daily herbivory frequency (a) Fig.6-7 Dynamics of daily herbivory rate (a) and
and cumulative herbivory frequency (b) on leaves of cumulative herbivory rate (b) on leaves of
Castanopsis fargesii (mean + standard deviation) Castanopsis fargesii (mean + standard deviation)

3.3 M HRBHRK

M 6-1 FLLE H: FERM P E, M SUB IR A AE B B AN R
FEFrEH, 1068 Mbricdit v 198 Mg d ey, (5B M I 18.63%, FEJyfikas
FER . Hd, 2RI REKTE 25%L R R, G318 73.74%, 26%~50%
HURIKFHI S 5.05%, 76%LA ESUEIKFRI S 21.21%. T#EAITHAE, $6h
356 FEZ B, AT 33.33%. i, 25%L0F BEUKE Y 32.02%,
26%~50% HEKF I 14.61%, 51%~75%H B 7K 10.11%, 76% LA (1) H
i 43.26%, WL, FTIHARIM B B BRI
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R 6-1 PR R P B A AR

Tab. 6-1 Comparison of leaf herbivory between two stages of C. fargesii during leaf

expansion
P 19131
HAEI/KF Herbivory level Folded leaf stage Unfolded leaf stage
(%) e 3 =il et A& Et g5
No. of leaves grazed Proportion No. of leaves grazed Proportion

(%) (%)

<25 146 73.74 114 32.02
26~50 10 5.05 52 14.61
51~75 0 0 36 10.11
>76 42 21.21 154 43.26
41T Total 198 100.00 356 100.00

3.4 HHERHERER

HE 6-8 FTLLE Y, M dufr E B AEAE R, BRIy g
JEMYIH BB R 85%. BRI iU R B 2w T H R frEr R (=251,
p=0.017), SR eI FEAR @S, HEFT SRR, m3EAST I
Ja, MR B, H ] SR BARFE 0.5% LT, #EASTIFIIRR
A BT

Hifr# Herbivory rate (%)
=

=

|

I-_:E

i‘

I—F._{
¥
ﬁg‘-l
e
bI-I

0.5 L L L L L L L L L L L L L A LA B e o]
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
F ¥ Day

K 6-8 BRI IIBERREERUHE, (0) ARHE, (w) AWE CPHEAREE)

Fig.6-8 Comparison of herbivory rate on leaves of Castanopsis fargesii between daytime (o)

and nighttime (m) (mean + standard deviation)
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4. 7B

AT FCAE SRR, AR e 30 18] (1 gl AT S &l o0 9 B B, B
Ira AT IR T m R R YRR, P B B B A% R AR A AE 22
St FTIF M A i) dUR R AR R R ] s I 2 S B DU iRy
E, MATI I LR KT R o

4.1 HERRE K RRE

TE BSUPS W I A e ok ) A R O DR R 2 A BAS JULAN 5 T — 2 SR A A ik
MR T A 5% B, IiEm K ORFRIT BRES, M B3 S e i A
bomt B OOKSR et S AE 2 T TP I S S AR B IR ARG, BT AT B
WRI i fR B A5 4k (Reich et al., 1991; Kudo, 1996; Hattori et al., 2004, 1fij i /& i
WA R R Bl BT Bz — (Coley, 1983; Lowman & Box, 1983;
Langenheim et al., 1986; Aide & Londono, 1989), ¥4 f& i ELHA K 3 SR S FH &
B VBN g KRR BEANFTIT G, BEAE A BT, R i A D JiR oK
() 172, BIREBE )22 PR, BURS A i OO R R 2, A SR H B R~
g EEE, HERMR A RGE BT, B RS R, B R R,
B 8 RS BT IR RS, RIS, m R JTTaRiZ A ad, Bitiae /153 — &
FEFEERIHRTE, SR MR R SR A B U SR A R B I A R
H 3T SR 3 B #H A E % (Bruchidae) %5 2355 IReRFE H B &, BT
IR B R AMAFIECE A IR, HBER I G BB N, 58 440 G i 0 3= 22
JE Ikl (Cercopidae). 5 (Pentatomidae) Z5#ilWy X 188 (1) B dprids i, (fE&
B . M HENST IS, B B AR ARSI, 5 2 8k R H 4 2T
SR . BEAE B H ) R IR R, B RE BTG B, R R N A
JEXRGE ETF. ZEFTITH), VP2 R BEDVE R ERGEH G75%) SECEA
A E N, X R0UE AT I 58 1R I B RO G N . BT R
X A BT 2 — A BERLAT v, BHRSHE H CH BRI 4H (Lowmamn,
1982) , Jf HARIAEAR B B R B AR SR A AL 22, 1Kl 3 A [ AEL AR F) P
Jr B A AT R R R UK
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F O A A MR B AR AR AT, XA RS R B R AR I
7%, Lowman (1992a) fEX5EFBHEM ARSI T it B A DRI IR, K
FF AR P R AR R 2 v T BH AR, O R HE D B AR R R R RS Dy T i ]
SR )G BRI R B £

4.2 AN[F B B BB AE X 5

JE AT It AR K 2 i 2 T 52 B B S (R A, R,
BRI B R A KT R B AR B B (Jurik & Chabot, 1986;
Mendoza et al., 1987). #HI7E e AT A — B R FFT 2IRAS, @i ixXmor fem 7
R IR AE B8 /0, A7 50 PRAR 17 P 300 m] B I R ) v b A R o AR
TR T R RS, SR M R 5 s A R v AT I R DR A T 2
AR, AH R T3 A HEST & CVEET SRR, FIRES XTI GRE )
RS, PR R 7 SR A R R R e R T A

HEAURT 6 3 S AR DL I PP TGS B £ ) B R 255 B B0 3 (Coley &
Barone, 1996; Kursar & Coley, 2003 ). 13 55 bR 5 PR A K AH 2 B A8 55 A i A
FIREMIE ™R B R ), HR BB IPIERE KNS, A rRETE
WA ME]SEF P AL T 5% 0 —BORUE, TR PR F i SR 0 R A7) R Ik 2
XFSR TR S L R S R DRI ) 2 BTN SR . O SR AT B,
TEADLE R R BRAG 2R 2 S5 O 1 IE 3%, 4 PT RE R A R R A0 e X 3K . XM
AENRE SREAA AR ILE R[] 22 55, RELITE S ) A A R 4 7T e SR AN [ %o 58
FEAR I B b T AR e 05 2, A e i 1K) I A B S0 4 T A L LA ) R o 97 Ak
He RIS K, R AERKEE, BRI B R KA &, %)
I DA AEN R S HRAR B s ) Moy s ZERENAT T IS, | T v e O s T [,
R TN B I ST B, S R IR BT, 2R AU A T
WOESE U I, T B B R E IR S R U, 230 o ik
BN, AT TE s PR e A A ) DA R R
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FLFE AR LX) e

FEAAEBEAL I R FonS B B R AR R A T 2 M B AL, — e o0 ok e
B AE A7 SRR . ISR, AATT— B s B SR () B 180 2 4 B 1
I o BBERISIRAS, XM B A B A2 A R AL T B, IR A DA
Yy 15 24 2 BT K A% (Karban & Baldwin, 1997); {HZ70FARLLR,
B2 T FU R, YRR B R )5, SEcR M Rt KR
PANGT B & )& /) (Frazee & Marquis, 1994; Strauss et al., 1996).

MR AR 2 R ) SEBIRIE AE, A 90 R BT BT A A A7) R PRI B U
Pty AN AT N il X 5% (Karban & Baldwin, 1997), £4 0408 7 i
1008 Y)-HEY 2 S 352 P EHIL R (Green & Ryan, 1972; Haukioja &
Neuvonen, 1985; Baldwin, 1988;Wold & Marquis, 1997). HEHIAF7ER, EHHE
B AU B 2 R I (i ege it R ORERE D AnAG Sk e Ak,
AEvERrE . G EREERA AT, WA, BEREASE) A
ERBGIEYIB G RERAETHARYIE, P T KRR, F4ER5);
PRAFE R AT DA 5] i B SRR R I AT LB e TR R (I R
BKEEE) o QAR e N AR A B IR SR AR I TR Y B, R4 R BAAT 2K
b FRAR 2 i d s B R A A B9 G A8 U T AAE xR SR AT g A A LR — AN il
% (Karban & Myers, 1989; Karban & Baldwin, 1997). 7E¥H BHEE KA
DUR s FEIAS D0 SR BX L B 1 1 2 vy, X ] DURE BE 22 0 B8 U5 T4
VIR LE ARV S, A i 3 P 0 LA RSP ) 0 SE T R, mT AR A6 A )
IR T N e/ MU B i e KA

BARBIHATNIE, ENACRERZHEN R G LT 75 ST 7

(Karban & Baldwin, 1997), {H &kT HRES R HIXA 5 H I LIEAZ DL
(Rausher et al., 1993; Ernest, 1994; Wold & Marquis, 1997; Agrawal, 1998; Boege,
2004, 111 S AT H SR AR YD, X7 H AT I H AR 9 T T ITAIR
AT B SRR AR RS (Schima Superba) B s (e B, %o A i 75 J
H-ELIEEAT T RS, RN S RS O B e N ROR o H RTRS
THAYITE 3 N AT FUR 2 R B U O K 5 3, AR e e
LA 2B THUE 5 RS B R AAE IR 2 22 7 (0 B R e Y ) o)
B WETEAR, D ER REETT 1D, RUASBRAR 4T (0 S S B Heoxf i ) B 7 A 1
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M (e.g. Haukioja & Neuvonen, 1985; van Alstyne, 1988; Barker et al., 1995; Wirf,
20060, [Hitk, A T EERUMER IR ZE, AW R A B AR KA T AR S BB R
BT R REES, HEAERETH: (1) AR 255 5 R HUE
B A T 15 T e ST O T R s (2) IX e JE M AR AR o B U
AT NIERL T S, AR T B ELE

1. BFAXEER

AHEFTT 2007 FEAERREMEAL L E K Y B RRY X NEAT, WG S I

AS —

B,
2. WERA R v
2.1 BT R AL

2007 4 3 HH, TERSEIE M ARIEE S 2~5 m BIARATZIRT 30 MR oo 10 #&
YE X RERE K (Overall control), AMUATATARHE . TR 20 FRAAT LI T2 ZF A1,
FERIE W SE— 4, BENUAREA AL 10 ANH2E, 2R 5 B A A — N
ARk, RrtiE, EUBERSRESE A B gm S bR ic TA T . Hod S MR RAE N
XHER 26 (Control), FlAR 5 HitiT &% ST (Damage). 3 AW, MIHEIESE
IR AR LRI 1~3 RE RSB (Neospastos simaona) 7y [ 5K
IR, B HAKE 3 BEK 2~3cm. TARMEMEE 6 X, ¥ 3-5
FEWRY B TIESAEM B, 2R EIrA R IR IR R 25%)5, IR
g, [F) AERFARAE AR B0 FL 8 8 R AR i AR SR AT AH [F] EL ] F1) i 452477 b 2
Hou T JE PRI E b TREMHE S 12, 24, 48 A1 72 KREM FdtiT
B 1843 54T o

22 MBS AFRE

SrAMEARST IS 120 24, 48, 72 R, REALHJE M AARE B R 7
BEAT R R AR, MM A SR . SKE, BT EE. e RE—
P AR B Fr (R HURE R

HRERE. B SKE. B iR RN E AT =,
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2.3 4 BB i A

FEBF SR ULIN P (RIS 5 e B e 5% ) e AR A O — B B 5 B ARk 3 1 %)) e ik
ITBCE i segs, WIe T 15 ANEE, JEESE —E.

2.4 BIELAE5GH0H

ffH Origin 8.0 3AFHE &M v & -~ BE bR e 1R, KA one-way
ANOVA ZER3 B EM M, L Turkey-HSD (fe/NE ) 36 AN [E] AL FEIH F [A]
22 5

3. &8
3.1 BRERaXH R EERRE

A B R M BE AR i AR R AR, (RS R AL BRI ) & T AL 2
S MR EERERET T AERKRE N, F-0CRER (12 AN T
NSRBI LREZESR: AR 24d )5, AELEN FFERIBEEZES, 23
FUA B S SRR T IR WK T RIRR IR FRB SR AN R AR I, JF R
XA ZE S —BHAFRRIMN FRITE (df=2.0, F=7.84, p<0.05) (& 7-1),

4
A A A
W 0 HLEE Owverall Control
=3 & i &% Control
I B % i fik Damage
= 34
g A A 8
S i
g A
] B
3 2 A A
g B
o
=
B 11
0 ol

12 24 48 72

I % Leaf age (days)

B 7-1 ARLEN FRSRERN CPFHEHRER); RATRERRATIRSFERE
HZER p<0.05
Fig. 7-1 Nitrogen concentration (mean + SE) by treatment of leaves of S. superb. Means with
different letters are significantly different from each other at p<0.05.

I B St R L Y ) S R 22 5 o 5 3 I P R B v (v B (d£=2.0, F=
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9.87, p<0.01). W fill 7 F H 5 i 38 i, Rl & F it 5 1 il R pRudk B 7o
FHoH A BAREI H B e, HEMREESEERE (24d) A XD EE
Z5 (p<0.01),
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B
N il Wi#E Overall Control B i
=3 # M # Control 4 A
B itk Damage A
600 - T
C: I
@
w
o
£
o 400 4
3
=]
= B
=l
Y A
A
200 4 AA
0- T B
12 24 48 72

- &% Leaf age (days)

B 7-2 AEAEN R REERZRN CEPYESRER); RATIRERAFRIRAFERE
HER p<0.05
Fig. 7-2 Toughness (mean = SE) by treatment of leaves of S. superb. Means with different

letters are significantly different from each other at p<0.05.

- 5 7K B F it S TR A 7 25 AL BRIy 2 TR 3 T L W AN [F] (dF=2.0, F=8.64,

p<0.005). My & /K EBEA A B R IF T #TRAG . SRR AR, Sy

&K BEAR. (HEEE 48d A2, ¥ A& /K& BAAMC TR RHZ 7 OA B3
(p=0.79).
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AB A A = # Wl H:i Control
B 8 B < il fi% Damage
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=
5 i
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o
g. 40
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20 4

o- as T o
12 24 48 72

i} if% Leaf age (days)

& 7-3 ANREEM 5 EKERRN CROESRIER); RATIRE RRAFRRRFERE
HZER p<0.05
Fig. 7-3 Water content (mean = SE) by treatment of leaves of S. superb. Means with different

letters are significantly different from each other at p<0.05.
R T S R AR A R AN B RIR B 257 (B 7-4). SXHIe e, 7%
GOt P EAG SRR B B R 3T 8 B TS R B K 7 T
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&, ERAFSH A THERER, XT3 —0CRFE, SR A &G — UCREER 5
TEENET 324%, MiESHA A TET 25.6%.

100

B I i KOEE Overall Control

35 A A B == ik
=] . 1
E 80 _ A
5 'T - °
£ A I A
S 604 A
8
c
Q
o
E
% 40
[
M 20 4

- an

T T
12 24 48 T2

il & Leaf age (days)

B 7-4 AFRLEM FHRETEERE CPYEHRHER); AATFRENIFEIRSEFER
EHER p<0.05
Fig. 7-4 Tannin concentration (mean + SE) by treatment of leaves of S.superb. Means with
different letters are significantly different from each other at p<0.05.

3.2 5 M RL X 4 HR A BUCR R 4 1 O R i

BB AR Bk ) HULE SR SR IS 0 AN TR AL BRI P R DA 472, 75 P R
AR B AT [RTRR AR X SRS S P Bt R (&L 7-5a) 0 TR AS Rl AR B
IRERIRIS , IXFPZE 52 AN &, R UI%) HO A R AR B I BB R B AR RAS

Al (K 7-5b),
&0 250
a b A A
< 500 A _ -
H [ T “‘% 200
8 4004 =
o e
ki B & 150
o e
g T 3
3 e B
- & 100
B 200 Ty -[
= 100 g g
o ¥ T T
Overall Central Contral Damage 0

Owverall Control Control Damage

B 7-5. 4R AR FE AN R R EER (o, A RMESE; b, ARSI, P E R
w); RAFEARTFRERHFERERER p<0.05
Fig.7-5. Comparison of leaf area damage by larva to different treatments (a, larvae fed with
leaves from separately; b, larvae fed a mixture of leaves, mean + SE) . Different letters are

significantly different from each other at p<0.05.
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3.3 B RN LR R KRR

ARTFHIH A RE BN (<24d) BE BT, B IR RE, RERN
TR ETRZE (B 7-6). AR, S A 1 BB E R BTN
%, BREMWE 18 REEFHSH 5N GRIEEEER. Be Ak
BHEER CPE7.11%) BEE TR GFHRIEK=16.98%, Xt HEF2£=19.56%).
[ Fop b PRI AN RN RELAR 2 TR A R B B35 7 R (p=0.578).,

[
@

—&— @ [l Ki¥E Overal Control
—O— & [ ik Control
—w— ‘& {il % Damage

20 1

ok

# B frCumulative Herbivory rate (%)

T T T T T T T T
6 12 18 24 30 36 42 48

I} & Leaf age (days)

B 7-6 AFARLEM ) RRBREREA CPEERHER)

Fig.7-6 Cumulative leaf loss area (mean = SE) by treatment of leaves of Schima superb.
4. Wik

ARAar IFE R 2 Ja B RT =1 R, M et R AE IR e, FE X BT 3 %))
M B EERE YRS BN E/KE, IFH T JoiEm, Sesk e A e
e AR BOANESS « B B BN AT I R T AR R AR R IR R ] X A
“De” 4 (Coley & Barone, 1996). BEEM R IR E, YELEGIHEE 11188
g, IR REMIGE TR, CEMIRZ RN, iR, KEE
FRE IR & B AN AE BT PR AR B A R i) 3 281 (Kursar &
Coley, 2003) .

4.1 BT

WEF AR R, EX R EL, Ay i Fr g i ) s R 0 5 m] L S0
FAETE SRR A A A B SN, SR i 7O R IRTRE AT, HAT, 47K
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75 3B A = P B A8 4R 52 KK D> T 50 T8 S AR AR A S N T T AR 3
(McNaughton & Tarrants, 1983; Young, 1987; Baur et al.; 1991) . {EAIRH 5T H
FATUEL R, 52 3 B o F S EUR (1) 2 e 52 7 e i o v v ToRE R I s KR
Je W 56 J S 1 22 S TS SR AR B RIFIR A . Kudo (1996 FliKouher hattori (2004)
RN T SR Z 45 FILMABCKR, TILMA 5 A 2 B 25 1IEAR, &
N H B2 45 A ERE (Reich et al., 1991; Wright & Westoby, 2003) , it B 51
B SR AR AR S, JEAT DA A AR g, BT A REs®
o Fr J@ AR R, G A AR SR R R PR RIS, e
FRUREE 55 R B A . BRI S B E M5 7K & (Cornelissen & Fernandes, 2001). £E
AU, B FTEE R R I R i B S s T R e, T
REAM S K E R T IR B, SORF T I — 5. AR 7 J8 5 1 s A0~ 7 1
ANEAR I By (38 11 DA AR SR 7T RE T8 1) B U A o RS 735 B ) BRI A
EIRE 771G 0 2> 45 B e T VR AR A B2 e 0 AN RRAR G (103 AL A) J 1 P TR
AR, TRGE SR E BRI &Y, ST 'R, PR S R

o

4.2 M B AR 3T ) BRI R

4] B AT R ) SR U 25 SRR B, 5 5 L 5 2 AR ACARr I 0 52 1 2 A e 68 B
SR B B EHORI 0 R R A1 A USRI RS B R T 2
e HCE R AN RRRE R I B o ZEA BEDIE RIS OL T, S UK &
Yy o B A ASE &)y HUBGR EATTIT 25 R A B A 50 . Tang (2006) &8 A
FENN, TR AR5y B X 3 & B2 () e B KON TR i g, i X b7
2, AP AT DA B B R A B A I G FEE R SR T A8, (HR 0 — Se it i e
AR, BT REGEYRERK, BRI THEEKNTFRE, S0
BHE LM LT HME (Wolfetal., 2005) o FEARTHF A, BATRIUAHNT
X REAE IR, 52 25 R RIS T ) e AR RIS, S 0] R A L R Ak
St HE R 2R (I U SRR A BT i o 3K 58 W A 1) £ 0 0 i S 3 A B L )
R R E R s, E R A R, (FR R HCR T AMERSEFEN
e B2 I OKRE fa o0 e 4 I E &, AT B s i B 15

B, XHEPE, Bt E K (Rhoades, 1979) , X FRA BEALHE
BN L AFE AN BN G FE R IR B BB RS B2 AR S
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(B AN D)3 5 Ji sk AR )/ NI, Wik AU A o] REWhAS 1 AE YY)
A4, BT BUE YA N SR AR SRS RE DI R % . 1B B T AR R
B tE AR, 5 SRR — MR IR B PR CR B ROk, AERTERRIA R,
Vo e A KRBT T 75 () B2 (R AERA R IS LT, MM ASH R
Y5y BB A8 e b, AT RES A KM BTS2 it 58 2 i AT FH 55 (Zanger &
Bazzaz, 1992; Herms & Mattson, 1992; Rasher, 1996) . TE&A REAFIER, B
HREYS RAESE SR REBUAER, PIEME N BA S &S E R,
PRI 75 87 A & — A ARAN AR /N B B A8 77 X o TR0 55 AR A 0 UL AR R 7 A 5
SR, 5B X Rk 2 AR AR KR P B 2 T W AR, TAEAE K
G R R 7 2 2 P AR Gl 5 B AR SEAT (B AR = ) 2 RS R R AR ) 2E AN [R]
IR N H G SR R I A A FA (Herms & Mattson, 1992) . % 5[
HFERE AT 16 Bt v B Ve S B i 2 — A R 74877 =X, B a R ) 1P
ARERBES VI Bty . BUE IR R R B RO E LT, R SE A TR F A A 1Y
Bifl (Zagerl & Bazaz, 1992; Adler & Karban, 1994; Dicke, 1999)

WAL, —SeRi FUAEYE U6 2 A A I AT RE i B M B A T RIIR 5] )
5 & (Karban & Niho, 1995; Baur et al., 1996). X A] A2 i T B AH E a4
()RR A Z 50, WY A 5051 PR R R B e — MR R, (H
e X L R ML R A AT REA AT R BRI o M) R AE N R F 5 B
GRS I R o N S L ] I e = o A R D T2 e 0 Rl L =

(Agrawal & Karban, 1999) . A[FEEYEPFE S HEAAGFER KRN ES, X
A AEAE T EATTHEAE 55 I B A8 R s [ A0 2 (] B AN [E], it A3 A R 1
22 Z R 52 B AR 1) 5 S DT SRk (Agrawal & Karban, 1999)
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FNE HHREXSREH BRKPRH

Y9 N B HRABCE R T — R A R BT B
(Rosenthal & Berenbaum, 1991); F HAHXS T F B sk Ui, M H 1 E A b
T EMIL (Mattson, 19800, I B ARG £ F7E & W3R [ in &
V2 R AR AR . it B O 7 RO FAICE 75 bl AN 22 o ok AR BT A ) Jot
MREL T — BB HE R, KR EATRAT A K G RS AR R .
X E R, PR AKA R T E . s E M E (Haukioja &
Neuvonen, 1985; Ohmart et al., 1985; Awmack & Leather, 2002). 4, &H4%)H
T3 30T A R 0 2 R M) 381 JFG 52 R R il B XU, 30 SR A A P AR 4 e i 1K
B My AR B A b 82 3 HOR B e B R J1 5K (Feeny, 1976; Benrey & Denno,
1997). Bk, HEAIM Ao BEAR A g AR A 2 1 Ja 1 P B2 3 B0 U 4 £ 1 X
o ETF, AN S M B i B2 L) 22 PR AN D5 A

FEF T AR, I 709 B R 451 SRR R AR AR BOR 2 808 1 M4
H (Kursar & Coley, 2003). BRI U 8 im e &, (H R A FEY) 2 )t
FHRERMER K., X ERFEZH TR EER, BREEMIRAELHY)
R Z i . BT 32 BRA B 0 e, R P PR AR 0 R 2 B R TN
A, T 7 (078 77 5 R a7 o & 8K, m i PRod A KR
gl B B IR IR TE], A& (Feeny, 1976; Aide & Londono, 1989;
Kursar & Coley, 2003); 52 A/, RHEEEKEDH FEREEBIRNEA
B2 WP Y. BT Y R HE R S BTEAR DS, T BT SRS 3 %))
AR, A H R i R S 4 R A KO R 2 TR S AR AE — € A LR
R?

Bt B Oy T BRI A AL R, EATE AR TR T 2R 2k
HIB AR S, bR ARG, P AR IR A B T IR AR 5E . AR ER
Bl PRI EEEIISIT A (Gross, 1993; Gentry & Dyer, 2002). A4 & B HLH
577 % S A2 75 52 B AT EA Y BTE S ? N T #E aF EHE A E SR
AR5 B TR0 2 RO O 4 P A A A AR R, AT T R A E T TR
B SR AR T LA R AR RS A R E R R A KK BT
O, DMR MRS i B TR R A EOE G R
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1. BFAXEER

AWFFE 2010 FAEHTTTL R B KRR AT N 3T, HFRHERE S IS &,
2. WEFRMEL LT iE
2.1 AR BB

FEH S ARG R ARAERR R (1 40 R IURASEY) (=% 1D X L8 DL
MATEREA . TERGIB, R R BRI ARF 8 R AR R SR, o)
P A AR A Er i B A SR LT e e R i R R gl A
R ERE. SKE, MEEELE &,

2007 FETHEEMEAE L, FRoE 10 BORATAIA, B =RiFET— K ERHE, L
B A SRR AR AR BT R R EE A2 2009~2010 2R H i B K5
FEEE M AT HSFEIE I A RS (Schima superb) . ## (Castanopsis
fargesii) . >K## (Castanopsis carlesii) « z1lIE X (Quercus nubium) kB H 1)
Uy I s

2.2 B HFSREMNFFF

M 2009 FF2 2010 FEFAAFE 39 FhE AT 246 B HRAMK, WERN A EFEE
FRIEZ, NS H 4 BRATE S RIE RS B R B B . e
B, g E KR, EENSE &,

2.3 BHEER Wi

H 2010 45 4 Hiid, PhikAEKES—r X7 Ek (Euproctis angulata) —
Wl B 15 HEENLAY N =450 B AT (S, superb) Hrih. A&t 1% (Rubus
corchorifolius) M- F #EAT LM, IS LRI B R i o J3 79l £E 40t — e Ay i
BFEAT, RIS
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2.4 B HREIBEHE

RSN RI R BIRE, X & B R4 SUR A B D e i SR MR REAT X 0y
K. AN

2.5 BARAE 55

BT % ] ORIGIN 8.0 Z3AT A3, AS[A] I BErg ik A &R ANOVA
HEAT 5 2004 hi A KR SR EEAH SR RERL R, NN ZRER
2R ME B 4387

3. &8

3.1 RHEHRIMESHE

2007 4 PAR AL LIRS R bR B 3EUSCBE 2 131 Bl 2425 A B RAMA, SRS
T 13 H 44 ®F (B 8-1). Hrh, SEHHEBRWMRERZ, HITEERYFET)
35.88%, HHIHH (23.66%). EH#MH (8.40%) FFEMHE (8.40%) FEhHIKZ .
M BRI T AORE, R R 2 e B R e, et
PR EE 69.16% (K 8-1). RHH¥ERARENFTES, WA 3 H
JE—HATHELRMF (B 8-2): 3 A RHMEIEM, 784 H M2 mBgm
HEF e EE; 5 0 RREEIFGA T R, E05&T 3 6, B R 2

ERFEE T

LYk
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Fig. 8-1 Insects species composition on S. superba in Mt. MeiHuaShan in 2007
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Fig. 8-2 Total density of of insect on saplings of S. superba in Mt. MeiHuaShan in 2007 (n=10,
mean * standard deviation)
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Fig.8-3 Total density of insect on four woody plant species in Tiantong in 2009~2010 (mean +
standard deviation)
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FEFHL IR INZENS, SRt N =i E s DR B A R IERE N, RS PuE BT, )R
PR BE B KA SR dE N TR, AR A B, BN IIRRAE 36d. %R H ER
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ORI A i et 1) PR B 3B T [RLYIA B e i 8, BB R RS R R ECR A, IR
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Fig.8-4 Dynamics of growth of larva (n=15), S. superba leaf, and herbivory (n=30, mean +
standard deviation)

3.3 MR REX SRR E PR R 1 R e
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—8— KHH Young leaves of S. superba

0.3 r —— KfEM 0ld leaves of S. superba
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Fig. 8-5 The effect of leaf quality on E. angulata Matsumura in larva weight

& 83 HAREN X EFBRG A TIY. EREHFM

Tab. 8-3 The effect of leaf quality on the generation period, growth rate of Euproctis angulata

Matsumura
KA FHXFAE KR
generation period (d) Relative growth rate (g * g + day™)
KRR 36+2.5 0.37+0.13
Young leaves of S. superba
ENCEALY 45+3.1 0.25+0.21
Old leaves of S. superba
1% 38+2.7 0.33+0.12

Leaves of R.corchorifolius
e R EUE NP ELPREYR, n=5 Note: Values shown are means+standard errors, n=5

S s R Al SURES ] (2 88D DL=Fimt Fr o0 AIPRIRI, X AN R Fr R D H
—E BRI, AR 4l JOR AR 2 R R T AR B AR T A AT g i M L
(8-6a); 2 =i BEATIR AT PRIRIN , & U I s 4 R L FFD B D9 WY S (8-6b)
M H G RBENER (468 Ja, 2R RE ST 1 LT ARG g S g A
BRI R, g HOS =R R B B BT, SRR BRSO G R
R AR T oAt Rt 7, (ELAR RIS 40 2R, BRI EE 1) L2 91 8 | T (8-6a,
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Fig. 8-6 Comparison of leaf area damage among different leaves (a, larvae fed with leaves

separately; b, larvae fed with a mixture of leaves, mean + standard error) . Means with

Rubus
corchorifolius

different letters are significantly different from each other at p<0.05.
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Fig. 8-7 Correlation between expansion rate of Fig. 8-8 Effects of leaf nitrogen content (%) on
relative growth rates (g g’ d”) of caterpillars .

(r’=0.38, p<0.001)

young leaves (mm?d™") and nitrogen content (% dry

weight) (r’=0.51, p<0.001)

ARV RE DI 1) JR 3ol BE A AE BRI 22 e, T P 22 S SR [ R A i
REZEIEMHRXRR (K 8-7,r"=0.64, p<0.001) 1M 5M A& /KELK, shdptk
R FREAE A F R 2 B A 22 R K (0.18~0.58g- g™ -day™), (HS24hd A Kk %Az
FIM R E R R RIS SRR R EE EMR (K 8-8). kg miEK
R [FAELAA ) e o 2R (R A AR TG, R M P PR ) 28 ph T i (R R
w, DAY e B A K R .

BRIR 256 TR A 1 39 Fhisk H 45 BB KR 25 B3R (0.15~0. 64g-g-d ™),
PN A B 1) B B AT AR 2R 1 4 A K R B T LR O B G el
7 (& 8-9, F143=13.50, p<0.001). TIFH 6 FhBEk LAHCEE 21 S n] HUE B (1)
EH, 7ECAG NECEXT R, AKERIFE RS (paired t-test, t=3.22, p<0.05,
n=6). B BRI B2 B SR 4 B AR A, Mgl U AR KT FR AR
TR B HULE 43 ] A R R D BN AR KO A B T 1.8 A5 AT 4.2 £
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Fig. 8-9 Relative growth rates (g -g”- d™") of specialist and generalist lepidopteran
caterpillars feeding on young and mature leaves of different plant species, Means with
different letters are significantly different from each other at p<0.05.

BT g BRIV RKEE L g fikig (B 8-9, % 8-3), 4l RiznS
(K, RGO BCE R AR SR & g . d@id®R 8-2, 8-4 MLLAEH atERE R
AR E RO, BEEE CRIAEZE), AL 2B, H2EJER

£ N TA) A B A
R 8-4 % HUN R E K B4

Tab. 8-4 Traits of larvae that could serve as defense against natural enemies

fah i B/ 7 15 ek FHXAE K2
Color  Gregariousness Hairs/spines Hiding RGR (g-g'-d"
0-1) (0-2) 0-1)
JTErEE R
Generalists 1.34 0.31 0.63 0.16 0.27
insects
LRERMERR
Specialist 0.43 0.29 0.14 0.43 0.37
insects
t K56
t-test (p-value) <0.001 0.89 <0.01 0.11 0.019
4. wHig

4.1 g BHREEYM 5 AERKKN 2 — BT

WE IS S R B I B e ) 2 SRR, 7R BT bR o S I 2 B e — AR i
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B bR o i S SRR 75% 0L E, R R B AR ZRHE (Coley & Barone,
19960, fERFFTHT, G H . 1 H 2 nH g 25 00 B R A 8o 2 I IR 28
ARG R X G R B —MERES —E )% TAEY @R
R, EATERDLAEE R KAZET, RIBATRAEEAEH ¢ R & @R = —8
PERIRTHR B RN N T N BT AR AL, RN SE I AR T TS 3 PRI ER
HANE B AR BT8P TR] B B o P B AR ) — S8 AR 9 £ Y 3t
el H B IR, B ORI I 1] 5 LB 10 27 A A A i () I TR BE AR [R] 2
e 5 B o G Ak 2 PR R AN B S T A, i Bl HUPE T AR OR K N

(Scriber & Feeny, 1979). M- | B RPEEME L, BT AR
FERAELE A F, it I g SRR B e, B DORE R v B R
HUR AN B AE 4 J IS, G RS, R BUERRRIC, RdsE
WhEZ HILEYE, SR TFETEUE — DA & i AR L, H2H T
A AR P A B TR RIS, R BEMFEEYRACTHES. 09-10 4
FEWLOR 2 UL 45 SRR — 2B EIE T XA A, BAAARIEY) b R A 5
JEARAEZE S, ABERR I 7 RAR AR H o SX M AR AL 5 T s 5 1 i 1 X A
FTANIE, s v A B TR, 9 H R B R HUR 2 R R N
PRARR B o

B R SN 2 — B AR ILE B R BRI L, iR K F N

(A — S b AR R BoR, AR ARG i 32 B B R — () SO B B ik )
U 32 BRI ) S5 R ar B i e i IR I L — B, ER A dR A A I T
TRt ], B A AR A [B) 5 R A JE I TAR) & X R AR B
PERTIRE, #IHRLE < e E OR5e, B R I ME Fm A,
SEIt g BOF AR O B R IR SR, FEE 4 RMAIZETKE , Ea IR 'R
W, A HRIFITIRHGE, SUHLRINARATH BT ihEET e, 4 RITIRRes iRk =
RE A E A BRI, KT, Uyt N =TT R, AR
g N T PO A, e R FR A 2 R BT R BEE A R R
SERCBWT A, BERE BTR B IR TR, T SO SRR R A 5 A U R A G
BENSRHT, BRI B R AR A AN — S (B 58 A (] 5 ) HR AR i s ) 2
AR, P XA [A]0 N G 2R AT PLORIES)) BN & F WA TR BB RE SRS = S
BT .
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4.2 HHRPIEKEE

AR EHEYN R R Ry A KA ERK, RHZE 8 5. i
gl 4 U AR A v T ARG Ay BRI gl L TAE PALAIH B )4l e
H, G AR KRR S SR AR I IEAR ORI R R . X E KIS ) 2 7 R 2
e BT B g R AR S B W E SRR, Rl A2 R rh R R I R A . AH
XF T4 R, R S R EAIRT AR, SRR B 1533 1E TR
Yoja, Jf B R A EEAR v, A R A A AR R B T B —, A
FTH R EEAT N (Coley, 19830 [Hlith, DLHUER M F 14 s A= K e
W BART Ay A, R BE ) [ O gk A s it i g B e %))
HAERCE AN A AE KB B i, AR KRR I 2 5, B A B &) H )
AR EEAE, FRE SRR A, Znt iR E S K E R IS g i
AR LR — AN E R, )2 B A RBUK /1 ZORIE, R Sk S
W HIEEYNEKE R MG, Bsi S KEA R T B Hgh R Aol
(Scriber, 1977). L B AR EVIEFE AT REMIIE LT, SR ATReft e I &
IR, PAORIERS R S TR, AT 7T hon Sty 2 2 ik 4y B A R e 47
PESEES it — 2D EIHIE T X— K.

HeAh, EARECE 4 i B R ) AR K B B, (R T ECR A )
e FR AT AR @ PEAN ], FLAE RIS RSB AH BE JJAFAE 2 7 o A AR KT R
[ 22 S 32 R0 FL R R 45 4 (RN [R], R abb A K R 18 1) 40 o 2 T s R A K
1% 4% & /7 (Gentry & Dyer, 2002) . AT FTI 45 R SCFF TIX—M A, SRR,
A g i B AR gt 0 i B RS2 BT I R () R R AR A, R A KRR
ARPR o Fh TR e A A PR B B 2R FR 25 R AN W) IS TR, IR 4 X L8
FEI B HAE X RN 748 b B AT BEAR 2D o T HC R Je et 2 AL 1 Ay - 1)
B B R B E SR R A A RE JE b, PR A BRI B A R ) . BA
FRAMAE A B B R T a0 E RS R, PR s, Rt
KA, HABIBIE SRR Z . 53456, Dyer (1995 WL EMER
REM B8 47 e N 27 R A B A 7 DA I O e A7 R B £, (B /R SRATIZERIT
R, BRT VR R B R, BRI T U5 i
Bt (3R 8-2),
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4.3 B BRI

WYX 57 BRI R, et RA N & (Generalist) (HI
et MLt (Specialist) PIKZE, EATX YT EUFARE L AR, HIH
YIrs2ma tANF] (Abrahamson, 1989), &k B S VI fGE R, MHRE
52 BB (Scheidel & Bruelheide, 2003). MBFRZRKE, BARL
R RRMEAZ, EAKERY RS T s, X2hTLatEhrs
Ly TG AR I By, T LAFE 70 I e SRR A (10 7 1 e P B 7 20 A
& FAEEE 5 . —BOR VAV S e B ) B S R AL R R
SR ECE s TR A B A XA B E SRR AR e, B B AR o T
RN T B R RS HREYHL R, 20Ttk B Ary - opAE A (e gt
I, — 25 B Hn] LUK AR 52 Ak o B 5ok R B 4B ) 2 (van der Meeijden;
1996).

HAT, XA ek B IR A TS it — Mm%
iR R Bt R R AR, Lt B RE SR e R R T R
P U, AR ) 28 B AE S 2RSE A H AT L b, M et B e R
Y AL AR T TH BRI B 22, =2 5B aMRMZESRE /1 J3— ol il
A N B R AR e T etk B, BT a1 m R
W, K& TR EHEYNEE S, — BRI, B B RRE A
HFFEEY, WizERHmilEKARGK (Herrera & Pellmyr, 2002) .
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R 8-1 2007 FEREMIE AT BREH

Tab. 8-1 Insect composition on Schima superb in Mt. MeiHuaShan in 2007

H i ENESE A R R e &t
Order Family Phytophagous insects Predatory insects Other insects Total
CI MI SI RLI
%3 H Lepidoptera 34 13 47
JUHF} Geometridae 11
IR A Lymantriidae 8
ISR} Pyralidae 13
Fh iRl Lasiocampidae 1
R#IEF} Saturniidae 3
MR} Notodontidae 2
#HF} Limacodidae 3
FEH% A} Psychidae 2
BUFF Noctuidae 4
443 H Coleoptera 21 2 5 3 31
M- BBl Chrysomelidae 8
M H A} Coccinellidae 3
% HF} Curculionidae 5
Bt R 4 1R Attelabidae 2
# &} Lampyridae 1
NI HE} Elateridae 3
FE W&} Cicindelidae 1
fi8 4> 1.5} Melolonthidae 4
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M H Hemiptera

% H Homoptera

E# H Orthoptera

#7745 5t H Phasmida

J¥i3# H Hymenoptera

X3 H Diptera

N 4k} Rutelidae

56 & Bl Meloidae

F#F} Tessaratomidae
JBUEFL Reduviidae
HWF Miridae
% F} Plataspidae
[E#5 %l Acanthosomatidae

A} Aphididae
KAl Cercopidae
L Cicadellidae

#& 7k} Phaneropteridae
I+ 258} Pseudophyllidae
PERRIEEL Catantopidae
iR} Conocephalidae

1717 18} Phasmatidae
-4 %} Tenthredinidae
&Rl Polistidae

I8UB} Formicidae

TRl Agromyzidae
ARl Asilidae

11

[l BN B N O]

—_

11

11
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B} Bibionidae 1

W H Mantodea 2 2
1} Mantidae 2
# Wk H Blattaria 2 2
J6WEF} Epilampridae 1
FWEF} Blattellidae 1
#3 H Dermaptera 2 2
ISR Forficulidae 2
Jiki# B Neuroptera 1 1
T4 F} Chrysopidae 1
J"## H Megaloptera 1 1
Hi8F} Corydalidae 1
2t Total 74 1 17 15 14 10 131

E: CL MR A, ML U A, SI f AR A, RLE HHXXEHR

Note: CI: chewing insects, MI: mining insects, SI: sucking insects, RLI: rolling or leaf-tying insects
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F 822010 AL RERM B HRBEMH

Tab. 8-2 Leaf-feeding insect dietities and traits in Tian tong 2010

R4 iEA SR [7] . Eia R B/ 275 B RGR

Family Species Collecting time ~ Diet Color Gregariousness  Hairs/spines (0-2) Hiding (grghdh
(0-2) (0-1) (0-1)

UL Geometridae AHN unknown 3.29 g 1 0 0 1 0.18

KA1 unknown 3.18 g 1 0 0 0 0.23

KA1 unknown 3.26 s 1 1 0 1 0.28

KA1 unknown 4.10 g 1 0 0 1 0.23

F40 unknown 4.1 g 2 0 0 0 0.38

R Euctenuropteryx nigrociliaria 4.10 g 2 0 0 1 0.33

KA1 unknown 4.10 g 1 0 0 0 0.18

40 unknown 4.20 g 1 1 0 0 0.31

KA1 unknown 423 g 1 0 0 0 0.22

A1 unknown 423 g 1 0 0 0 0.29

KA1 unknown 5.1 s 0 0 0 0 0.42

FH1 unknown 5.13 g 2 1 0 0 0.29

2 j1 N Naxa seriaria 5.13 g 2 0 0 0 0.26

A unknown 5.11 s 0 0 0 0 0.35

F40 unknown 5.7 g 2 0 0 0 0.37

%Al Lymantriidae AH1 unknown 3.29 g 1 0 1 0 0.26

FH1 unknown 3.29 g 1 0 1 0 0.19

W ¥ Fik Euproctis angulata 3.29 g 2 1 2 0 0.36

1% Porthesia similis 423 g 1 1 1 0 0.25

40 unknown 45 g 1 0 1 0 0.33

B IEL Noctuidae HiE% %k Barathra brassicae 4.20 g 1 1 1 0 0.58
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F40 unknown 4.20 g 2 0 0 0 0.31

AH1 unknown 4.23 g 2 0 2 0 0.18

1Tk} Hypercompe 21247 1% Amsacta lactinea 4.1 s 1 0 0 0 0.31
AH1 unknown 5.11 g 2 0 1 0 0.18

KA unknown 5.11 s 1 0 0 0 0.36

AF1 unknown 5.06 g 2 1 2 0 0.24

JFH#FEl Notodontidae A% unknown 423 s 0 0 0 1 0.58
AH1 unknown 4.10 g 0 1 0 1 0.42

HJik B} Limacodidae AF1 unknown 5.11 g 2 0 2 0 0.20
AKH1 unknown 5.11 g 1 0 1 0 0.19

Ikt R Nymphalidae sk dst Sephisa princeps 4.11 g 2 0 2 0 0.31
&£} Tenthredinidae AF1 unknown 5.10 g 1 0 0 0 0.22
AH1 unknown 5.11 g 1 1 1 0 0.23

AKE1F} Unknown family AF1 unknown 5.1 g 1 1 1 1 0.30
AH1 unknown 5.13 g 1 1 0 0 0.31

AHN unknown 5.7 g 1 0 0 0 0.28

KA unknown 43 s 0 1 1 1 0.28

AH1 unknown 5.8 g 1 0 1 0 0.26

sEEM. g AN PGR WHIXAKR (gg'-d': XREMBEEME: Bit ERIEEEER R AIRICH 0-2, LR EE ER 1 Bl B e i Bt B L, ik
fE0, BN BEU, TidNO0, i1, B2 Rt WREBAFREESTEMT A UCN 1, TR0 T E, REEREN SR NS 0, R —-EHA R
JEA 1o

s: specialist, g: generalist, RGR is the relative growth rate (g- g'l «d"), and anti-predator traits: For “color” scores increase from cryptic species, to colorful to warninglt colored (0-2) , For
“gregariousness” solitary feeders received a score of 0 and gregarious feeders a score of 1. Values for “hairs/spines” ranged from 0 to 2. Behavior received a 0 if it was hiding when not feeding,

versus a 1 if it was resting in an obvious position.
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RITELR G EFAMIRER I . NG TR B . N DAL SEge 5 2
B, TEXREH S AR B 8 A B R AE A BT ST R, RGBT TR
HEEYZ A E G R B PRI T #2342 1) U R A . X
HURCE R BT A S L AR S S e DR 3R R L Ry B R B U s . 25
XF A AT A AR BT, S DL R B A
1. B SR AR E YR I A1 T 2 T AR S iR 7 R AR R R e e
HERHE, ZhH R R kAR R E R .

REZHHE SRR E R BT 10%, W B SRR 3 B0 A 1
10-60%2 8], 76 FEYF-HI B &N 7.21%, HEHE N 32.95%, HHHEFE
BERAAE A A8 AT LR SR AR IR SRS S TR E . [H]
TR (1) H B e A MR I T T B R e S5 L3R, R i AR A R -
R FEA T R AR IR AR AR IA), R it e e R AR R E R B
RGN, R I PEERRAE o i 1 B TR AN ) AR B AR SRR R
VIIRAFAEZE S o W Py OB BRI 26 P (0 T s AR I LT AR
2. HIMPARBE BFEEMLRXRR, BAEIRERBEELREEM, BT
“UREFFRE”. “hE” M “EEFRHIE =MEE P K.

H LR AR G B IR CAE AR B SR R M IR A LG
B, JERIRAARN, TERCT 58 RIB i E 2 o ARIESI B, A SRR
ARSI R 25 A B AR SR TT LA 2 S LA = /N R Bl )
IS, (HEEEMESKESRIC, 6 “MEFRE" MR K rEY
I TR, (R EE R, I RE IR, BIERE AR, SR e St
s ORI R A 8 R R AR AR (A BRI A B AR e 0 B R AR
m, KT “RErE TR B xR
3. G BB R ZBREN R BH BRI RS ERME,

gl g i B UK B 4 RE ) 2 B K BB, R Bo A B i (R
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Fi o 3G X RIS ) EE R D - R R VR R 2Z2 57, PN RE B B Fr i
&L EREMEREAAAERZE LS, (R BRI R IR H [R5 A
YL A REIREE RS AN, R R D AE BE T I 5

(2) FER 2> N AN BE (T B ANST I, WA () A R A A 2 57
FTOTR B iy H e iR A H B R 8 25w T S B r @i i 32 252 3 ko
JER R, FTOFIm s U AR SR B A R oy o B ORI A R R 2k
AR E] o KB R I PR R I RPN B R A A < AN R
15 A0 5%k SR DAL £ i B IR R

(3) JEmpr BUR 2 2 B AR AR, SR L AL, K
B R A T S R, (HR S KEM SR EM XA /s B, 25
S g £ T F P X6 39 ) ) PR AR AR Tk R A . e ] B PR e LS
XA R R RAR 7 BE TR & IR e 1 IBTERE /T, BRI T
e R R eI EI I T BRI, MM 7 Bt P a.
4. HARESFMPIEEERS T /& BRNZHESE. EKNKE, FRmIE
- B B R A B A o
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FLRE R AT B E /7 5 9
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Aquifoliaceae
llex kengii
llex chinensis
llex triflora
Ilex pubescens
Ericaceae
Rhododendron ovatum
Rhododendron latoucheae
Vaccinium bracteatum
Vaccinium carlesii
Elaeocarpaceae
Elaeocarpus decipiens
Elaeocarpus japonicus
Sloanea sinensis
Juglandaceae
Engelhardia fenzelii
Daphniphyllaceae
Daphniphyllum oldhami
Daphniphyllum macropodum
Fagaceae
Castanopsis sclerophylla
Castanopsis carlesii
Castanopsis fabri
Castanopsis lamontii

Castanopsis fargesii
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Castanopsis eyrei
Lithocarpus glaber
Lithocarpus litseifolius
Cyclobalanopsis glauca
Cyclobalanopsis myrsinifolia
Cyclobalanopsis sessilifolia
Magnoliaceae
Manglietia yuyuanensis
Michelia maudiae
Rubiaceae
Diplospora dubia
Gardenia jasminoides
Adina pilulifera
Rosaceae
Raphiolepis indica
Theaceae
Eurya rubiginosa var. attenuata
Eurya nitida
Eurya loquaiana
Eurya weissiae
Eurya muricata
Adinandra glischroloma
Adinandra millettii

Ternstroemia gymnanthera
Camellia fraterna

Camellia oleifera
Cleyera japonica
Schima superba

Tutcheria championi

Symplocaceae
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Symplocos stellaris
Symplocos sumuntia
Symplocos lancifolia
Symplocos laurina

Symplocos glauca

Myrtaceae

Syzygium buxifolium

Myricaceae

Myrica rubra

Lauraceae

Machilus oreophila

Machilus velutina

Machilus thunbergii

Machilus leptophylla

Cinnamomum porrectum
Cinnamomum tsangii

Cinnamomum camphora

Neolitsea aurata var. Chekiangensis

Litsea elongata

Hamamelidaceae

Loropetalum chinense

Illiciaceae

Ilicium lanceolatum

Oleaceae

Osmanthus cooperi
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