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Abstract; Gutianshan National Nature Reserve (GNNR) preserves a large expanse of low elevation typical EBLFs. In
order to understand how species composition of evergreen broad-leaved forests (EBLFs) vary at the regional scale and
the underlying drivers, we investigated species composition of 29 20 m X 20 m plots in GNNR, and collected data of
other 14 typical EBLFs that distributed across subtropical eastern China, then we investigated the species composition
difference between 15 typical EBLFs, as well as how geographical and physical environments drove these
differences. The results were as follows: (1) GNNR EBLFs composed a variety of community types, such as Castanopsis
forest and Cyclobalanopsis forest etc. Species composition of GNNR EBLFs was representative in subtropical eastern
China. (2) Species composition (B diversity) largely differed between EBLFs. Physical environments, instead of geo-
graphical distance, was the most influential factor of EBLF species composition. EBLF species composition was the most
influenced by the minimum temperature of the coldest month (MTCM). (3) Composition of leaf life forms of 15 typical
evergreen broad-leaved forests was the most strongly influenced by the minimum temperature of the coldest month
(MTCM) , then by the maximum temperature of the coldest month (MTWM). These results indicate that habitat filtering
is the main driver of the difference of woody plants species composition among eastern typical EBLFs, and suggest cold
temperature is the most important determinant of eastern typical EBLFs communities, would provide guidance for conser-
vation and restoration of EBLFs.

Key words; mid-subtropics, eastern typical evergreen broad-leaved forests, B diversity, leaf life form, habitat filtering
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Table 1  General information of thel5 typical evergreen broad-leaved forests in eastern China
YR REH i . TV,
g s LW RRRER o e (R, %) Bk
- . . Elevation  Plot area . \
Site Longitude  Latitude 2 Dominant tree species ( Importance value, %) References
(m) (hm*)
HMHl 11811 E 29.23 N 603 116 JH6#E(14.65) ARAT(13.31) T IXI(2.89) -
GTS Castanopsis eyrei( 14.65) Schima superba(13.31) |
Cyclobalanopsis glauca(2.89)
K#Ill 121.78 E  29.80 N 453 20.00  FHRRME(6.52) JKH(5.54) =1 R (5.52) ARFT(3.76) Rk E 4 2015,
TTS Choerospondias axillaris (6.52) | Lithocarpus henryi(5.54) | o RS EE 2011
Cyclobalanopsis sessilifolia (5.52) | Schima superba(3.76)
¥l 11811 E  30.14 N 497 10.24  Hh#(26.25)  HHRAE(7.60) THESE,2016
HS Castanopsis eyrei( 26.25) \Rhododendron ovatum(7.60)
Kbgill  114.63 E  27.67 N 650 136 Bk (22.24) Ri(15.19) JEEA(9.40) 22,2005
DGS Castanopsis fargesii( 22.24)  Schima superba(15.19) |
Carpinus turczaninowti(9.40)
Kiliwf 11348 E 28.40 N 100 1.00 AHE(25.30) X (11.05) XN GE 2014
DSC Lithocarpus glaber(25.30) | Cyclobalanopsis glauca(11.05)
JEIl 116.00 E 29.61 N 725 0.1225  Fith£(50.3) Rk E L2013
LS Castanopsts eyrei(50.3)
Jiil 116.00 E  29.61 N 410 1125 fA#R(51.3) [t (15.2) TR RRRNE %
LS Lithocarpus glaber(51.3) | Castanopsis eyrei( 15.2) 2008
WEJEIL 103.36 E 29.58 N 1 405 0.40 Jrd 4 (39.45) (PR (23.57) B— 14,1994
EMS Castanopsis platyacantha(39.45)  Schima sinensis(23.57)
IEFE I 103.36 E 29.58 N 891 0.13 FOOW A (30.78) JEAE(11.75) ZLHE(9.5) Tang & Ohsawa,
EMS Michelia martinii(30.78) Machilus nanmu( 11.75) | 1997
Castanopsis hystrix(9.5)
FLEIL 103.08 E 29.68 N 1600 1.80  JmfIHE(21.13) (AT (11.91) AT1(6.80) il (5.71) FLAERE R B,
WWS Castanopsis platyacantha(21.13)  Schima sinensis(11.91) | 2002
Lithocarpus glaber(6.80)  Machilus nanmu(5.71)
%zl 106.33 E 29.78 N 305 0.015 PRk (-) KK E L2013
JYS Polyspora speciosa( —)
&Il 106.33E 29.78 N 820 0.05  HURMF(24.12) JEHKEK(15.5) KH-HARZ T (14.82) X T A, 1993
JYS Schima argentea(24.12) \Castanopsis carlesii var. spinulosa(15.5) |
Neolitsea aurata var. glauca(14.82)
1 10633 E 29.78 N 810 0.08 PUJIA LA (34.00) \BEAL(9.44) Al SC 145, 1998
JYS Polyspora speciosa(34.00) | Engelhardiia roxburghiana(9.44)
®RF#E 11776 B 2759 N 495 1.44 AIEAL(6.71) KAK(5.01) REIAHE (4.92) 274 (3.39) W a77,2013;
WYS Engelhardtia fenzlii(6.71) | Castanopsis carlesii(5.01) | Castanopsis THESE 2015
Jfordii(4.92) | Castanopsis faberi(3.39)
Ml 11686 E 25.42 N 825 0.96  HHE(10.71) KhH(7.69) \HIXI(5.24) FLFEIE, 2008
MHS Castanopsis eyrei( 10.71) | Castanopsis carlesii(7.69) |
Cyclobalanopsis glauca(5.24)
ZEEI 111.00E  26.51 N 650 3.00 B (27.75) DI EEAE(7.99) FER (7.77) AU Ff] 75 4%
SHS Acerfabri(27.75) \Engelhardiia fenzlit(7.99) | Liquidambar 2005
formosana(7.77)
sl 11443 E 25.06 N 300 .00 ARFF(16.56) LLHE(12.00) FREZFFXI(8.01) (HHE(7.15) WCkRA,2017
Q7S AEEHR (5.16)
Schima superba(16.56) |Castanopsis hystrix(12.00) |
Cyclobalanopsis gilva(8.01) | Cinnamomum parthenoxylon(7.15) |
Machilus chinensis(5.16)
Bk 11278 E 2478 N 450 0.6 FEAFN(22.37) it (19.22) ARB(17.7) R E(14.86) X4#,2010
NL Cyclobalanopsis hui(22.37) | Castanopsis eyrei( 19.22) | Osmanthus
fragrans(17.7) \Sloanea sinensis(14.86)
FJI 10878 E 29.94 N 751 0.48 TAR(29.76) (71X (3.49) FIFRHL(3.38) WHRAR 2016
LC Phoebezhennan(29.76) | Cyclobalanopsis glauca(3.49) |

Choerospondias axillaris(3.38)
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Table 2 Pearson’s correlation coefficients among climate variables
; A H %A ; FIRIEA
1A , . e gl iR IREK it =
R s mmw miud TR KR g
() TS MTWM MTCM () (mm) PWM
(¢) (¢ (mm)
IR BEZE AP TS 0.06
AT e riiE MTWM (C) 0.83 0.57
e A G MTCM (°C) 0.86 -0.38 0.5
AR 22 TAR (°C) 0.18 0.96 0.67 -0.31
AEIRE KL AP (mm) 0.24 0.15 0.21 -0.03 0.25
IR ] K E PWM (mm) -0.12 -0.33 -0.34 -0.16 -0.23 0.73
5 A K PDM (mm) 0.42 0.63 0.61 -0.02 0.68 0.72 0.17
®3 HHUEZKAHRAKEENDEZEHZE 10 Z2H#H
Table 3  Information of the dominant species of Top 10 in importance value
of evergreen broad-leaved forests in Gutianshan
ke b Sl e MEA g M
. Importance . Importance . Importance
Castanopsis forest Schima superba forest Cyclobanopsis forest
value value value
fiikg 0.195 2 A 0.206 5 M 0.110 8
Castanopsis eyrei Schima superba Cyclobalanopsis glauca
At 0.107 4 ik 0.081 6 B 0.090 9
Schima superba Castanopsis eyrei Cyclobalanopsis stewardiana
AR 0.046 4 ek 0.052 7 A 0.047 8
Rhododendron ovatum Eurya muricata Schima superba
LT 0.036 2 A 0.034 9 Ak 0.047 0
Eurya muricata Loropetalum chinense Lithocarpus glaber
AR 0.032 7 SRR 0.034 5 HhaA 0.043 0
Lithocarpus glaber Pinus massoniana Loropetalum chinense
R 0.028 9 MR 0.0339 Hlthk 0.037 1
Pinus massoniana Quercus serrata Castanopsis eyrei
IR B 0.026 9 anil] 0.028 8 ESLLTA R 0.035 8
Daphniphyllum oldhami Rhododendron simsii Eurya rubiginosa var. attenuata
JRE £4 AL Y 0.025 9 EAR 0.026 9 JEE Fh K Y 0.032 3
Rhododendron latoucheae Machilus thunbergii Rhododendron latoucheae
¥ 0.024 4 T 0.023 5 ARV 0.026 4
Loropetalum chinense Cyclobalanopsis glauca Cleyera japonica
TR 0.020 1 JRE S K S 0.023 2 J% R A 0.022 9
Camellia fraterna Rhododendron latoucheae Ternstroemia gymnanthera

3 b

3.1 AR X 4R 3 i AR 4 B L 32
ARG A 12 A HL XA Sk I bR LA RS 2K

ARHFIA AT AR T2, S Ja8 F0AS fof J b o A0 35 SRt

ML L ) 2 I PR LT KUK A B AR

¥, A8k ( Lithocarpus glaber) . 75 X] ( Cyclobalanopsis
glauca ) 555 5 [ AR ) i B0 00 3 ) 1] e A
7% S A ( Phoebe zhennan) 1 WU BLALHEV

BB ORFEAR ST A T2 , 2 3 T AR 3 o Y 4
W bR 3 A T RR e A e B AR SR A 2R B (IR UK
£,2013) . oy B Ll R —A A B 7 S 324K [
R (T Sl A NI R NG i - S S (T 2
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Table 4 Matrix of Sgrensen dissimilarity index among 15 typical evergreen broad-leaved forests in eastern China

WL REI KK Rk wgEL #iL b A Mgl ZERI KRR HiRL R R
GTS TTS DGS  DSC  EMS HS JYs LS MHS  SHS  WYS Q7S NL LC

KEITTS  0.6950

Kigil DGS  0.8015 0.8335

KiishDSC  0.8207 0.797 7 0.853 1

WEEIL EMS  0.9393 09370 09493 0.921 8

# 1l HS 0.6532 0.6954 0.8073 0.7812 0.9453

I JYS 09045 09243 09052 09258 09571 0.9313

JEil LS 0.7813 0.7873 0.8282 07617 09538 0.7343 0.944 4

HEEIL MHS  0.8027 0.8408 0.7884 0.8845 0.9390 0.866 0
ZEEIISHS 09036 09190 08721 0.9360 0.9615 0.9322

HAEILWYS 07613 0.8130 08199 0.8329 0.9492 0.8072

FIEI QZS  0.8963 0.8885 0.8568 0.8760 0.9667 0.908 9
RIS NL 0.8563 0.8597 0.8154 0.8641 09716 0.8582
F)I LC 0.9051 09007 0.8974 08793 0.9466 0.876 3
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Fig. 1 Results of cluster analysis of the 15 evergreen broad-leaved forests in East China
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PIAR A fof ( Schima argentea) %5 ) KAt ( Castanopsis
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%5 HEAMANT B SHLERS F7 15 R AR AR AR R A
SETENEMEAERER Table 7 Composition of leaf life forms of 15
Table 5 Linear regression model results of chimate factors typical evergreen broad-leaved forests

effects on species 3 diversities of evergreen broad-leaved forests

AR R A

5 H ltem B ZHEPE B diversity Hb 1t bi:;i:ir;d bB):ill(tl:::d TR/
Site species species EBT/DBT
it Intercept 0.817 3 # % (r])ZBT) (%BT)
i A A% MTCM (C) 0.020 4 #x
A GTS 90 83 1.08
KAtk AP 0.020 2 *
PR AP (mm) F# I TTS 75 73 1.03
IR A BE/KE PWM (mm) 0.016 2 Je 1l DGS 59 37 1.5
SR S R MTWM (°C) - Kl DSC 33 34 0.97
15 A BE/KiE PDM (mm) — I JE 1 EMS 36 23 1.57
TE. s 8 P<0.001; %% £ P<0.01; # #5% 0.01<P< #l HS 55 67 0.82
0.05, R, 28511 JYS 44 10 4.40

Note; ##% means P<<0.001; #** means P<0.01; * means

0.01<P=<0.05. The same below. Pl LS 39 31 0.76
HEtE Ll MHS 99 21 4.71
. R me
£6 BPEHUSHEER wEEEMEEENE 00 2 " 291
2 BB AR A MRM [E V35 4 A 108 o oo
== |3 ~
Table 6 Multiple regression model results of the FIEELLQZS 47 1 4.27
differences in environment, geographical distance and g NL 54 25 2.16
area difference effects on species B diversities of FI LC 53 108 0.49
evergreen broad-leaved forests KR WWS 27 13 208
T H Item B ZHFEME B diversity
FRHEIE I Envi . 0.412 7 % Table 8 Linear regression model results of environmental
ARTA nvironmenta 1stance .
factors effects on composition of leaf life forms
HFREE B Geographical distance -0.016 4
T FL22 5% Difference in area -0.073 1 S Ttem i 4k/ 7% EBT/DBT
HIE Intercept -9.790E-17
S5 3 AL SR Sk B b e ey TR AN CO) Lot
SR S5 AR R A, S A g TR REEATIVLCO) 032
R 22 R ER RACHEAR () -

T L 1R 0L R 2 R AR TR WAL ) -
WA B ER, REL STy A T IRKE PDM (o) -
PR PSS 2014) , KB IH GRS g TP Blevation () -
TEFNEIAH ( Castanopsis eyrei) 5 8% 111 25 [ Ak LS Rg
M 578 T LS W A o S AL 7 I LR AR o E O R 4 b T 2
T LB LR MR b R I R R B 3 5O Serensen MSEPERS BN | HER 117 FH LA 3 2 R
o T8 L IELHERE BB S BTG RN BRI L A TR T 7R (0 9R  2 N b e L
BT AR (TS 2016) , ILIANT A AR be s BUJR L5 Al 2 B b 7
FT L F R — A B BESE FO MR LR B LA I Syrensen ML P48 MR A L 1T A th T F0 = 1) 49 B 281
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G [v1) PG P S i gt ] b e O ) R ] ) S
TR (R AR S SR e ot o] P AR b 2 B 25 R
32 MK ERMBAREFZEAM KA E
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A 257 L FE 5 P e AR X T A P R G AR X R
B [R5 M X1 S5 [ F 32 B AR 9T R 4 b A
T 0 S DR R 5 ), AR A AR AR R AR R ) T £
32 B S A ) TR A 5 ), BRT RRMR DU) 32 E  rp
IS FERLIR (Myers et al., 2013) ;818 K2 (2017) &
TR [ 15 0 B0y 28 Ak 1) ERARORE VPN i R 4L
B B b B A R (BT R 2 W R 2 7 B
AR RS I K, A ST AT X 3 ] AR R e A
AR A AR e PR B 22 S b Ml PR 0 R AR A
Py A A Bl B 52 o B Oy W 3 5 At 7E 3R
]S Ay b XA R RO A AF 5% 45 2R — 2 (Liu et
al., 2016) , R LA 5% i U8 A 1Y A A 2o 2
S 5 M) 6 6] 2 70 AR e 4 ] i RO AS AR ) ) ol
i) EERNER, TER R, &% A &R
( MTCM ) X 4 2 ]l 5 Wil e S 25, Bk 1 K R 9y
Tl 53 A b AR JR) 19 FEVR 2L B G

e A f IR (MTCM ) 2 Fk [ 42 350 i 7 3 4
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MR 2 B K W JC B B g, R, 5% A
e R 2 5 1) ) R AS AR A P o = R ) e R
NZ (Wang et al., 2011) ; 8K P55 (2015) K BLER
VY B A 2t ) I TR S AR T SRV i A R
W A 3 A2 B R YRR R AR K 43
Zhang et al. (2010) % Bt 5 i 3 [5] & ] -k i A=
TG RRE G J A Y 32 S R 3R O A 2 IR R4 [
KB 5 O 3R T T S 7 i I IR SS AR gk
] e o R P ] Pt o R o) R A A7 B
¥ B AR 04 52 e [] I 32 38 [ K & Y B R 52
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