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University, Shanghai 200241, China)

Abstract: [Objective] Baishanzu National Park has a typical and complete subtropical forest ecosystem with a
comprehensive vertical spectrum and extensive primary evergreen broad-leaved forest. By comparing the
community structure and species diversity of the evergreen broad-leaved forest in Baishanzu National Park with
those in other national nature reserves and non-protected areas in Zhejiang Province, this study aims to
understand the community characteristics of the evergreen broad-leaved forest in Baishanzu National Park and
provide a theoretical basis for the protection of subtropical native evergreen broad-leaved forest and the
restoration strategy of degraded vegetation. [Method] This study selected evergreen broad-leaved forests in
Baishanzu National Park (including Fengyangshan and Wulingkeng), Jiulongshan, Wuyanling, and Gutianshan
National Nature Reserve, as well as a non-nature reserve area as the research sites. A total of 50 plots of 30
mx30 m were set up. By calculating the species diversity index and biomass of all woody plants, mature trees
and saplings with DBH =1 cm in these plots, through methods including Analysis of Variance (ANOVA),
Principal Coordinate Analysis (PCoA) based on the Bray-Curtis dissimilarity index, and Permutational
Multivariate Analysis of Variance (PERMANOVA), we compared and analyzed the species a diversity, species
composition and biomass differences of all woody plants, mature trees and saplings in evergreen broad-leaved
forest in different sites. [Result] (D A total of 304 species belonging to 128 genera in 57 families were found
in 50 plots, among which 241 species belonging to 108 genera in 52 families were found in Baishanzu National
Park. Schima superba and Castanopsis eyrei were the dominant species. @ The species a diversity of all woody
plants and saplings was highest in Wulingkeng of Baishanzu National Park. Additionally, the species a diversity
of all woody plants, mature trees, and saplings in national parks and nature reserves were higher than that in the
non-nature reserves area. (3) Significant difference in species composition of all woody plants, mature trees and
saplings were observed between Wulingkeng and Fengyangshan of Baishanzu National Park, as well as between
other sites. (@ No significant difference in biomass of woody plants, mature trees, and saplings was found
among Fengyangshan, Wulingkeng, Wuyanling and the non-nature reserves area. However, sapling biomass in
Wulingkeng and Fengyangshan was significantly lower than that in Gutianshan. [Conclusion] The species
diversity, species composition, and ecosystem function of the evergreen broad-leaved forest in Baishanzu
National Park differ not only among different areas in the same national park but also with the other subtropical
regions. This suggests that the original evergreen broad-leaved forests in Baishanzu National Park exhibit a
distinct uniqueness. [Ch, 5 fig. 2 tab. 43 ref.]

Key words: Baishanzu National Park; broad-leaved evergreen forest; species diversity; biomass

RV - B Ll AH B R B o S R VR R L AH 2 AP X, e A B X (LR AR E LA E S
bel) w1 FP SR AR L b A 2 R G e R A e BT (T BRI T Ll M A S B AR A ), SERF
HuORAE T W) A2 S LU b R A R M R B PE R B FAE S R e . Horh, A I E A e AR B KT G
AR % N R B E T EITRE Castanopsis eyrei-Afaj Schima superba F18 X Quercus glauca 55 % 2% [# M HK
X BEH S AR 71 LU FE 5 Bl v B L AR M A A e 2R 2 22—,

SRR S R MO R R R 2 —, TSR, g A X2y o o ] - T AR Y
174, LA Sz RACHT (8 5 R AR O ORIl T2 BT IRE ], U b 28 T R B 1 2R Al
DX, SRR S A AR SR 3 IR A R U A RS i S TR, IR ARER A MO LT e e 56 R
PG, 1 i 7 LLAEL R 5 2 el DY A el AR O RE TS 48K . i AR PR R E S R GETNRE, OS5 ) 1 X
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HRT, BF X S AR 0 A S 5 32 248 th 7 P R R R B ML IX., 7R Ry R R AR
A H g ] AR B R VR SRR AR RN AR SRR AR MR 2R R AL O O S A S TR AR Y O
R R V5 G A RN TR T AR . g FH SN RO B SN AR XURUEE I HRE T R G N
[Fi] DX 3l 53 A1 (04 o ] P AR o 2 180 B AR T AR, (B AR B4 1 LU AL [ 52 2 Bl oA v L b s IR T ¢ bty 43
AT R T AR B SR A AR, BT, SR LA 5 Bl Sk R AR 58 =2 LA B Y 5 RN 25 hm? 4%
3y N DA = 5 Ay R 1S v N 429 3. AN 5= WO = L 7 NG R 7/ LA O 5 0 11 R 6 ) P T v
THEENR, W, 2D T AR E LR SR B 1) Gk I PR A R A S 08 S A b DX S R R
EAFIEZE S, ARBFSE R0 T 8 LA E A W 9 0 A BTRTRUH L, SR X fydy F L, Jug i g
FIE S AR XN LLSAE A SRR X I Sk MO RIFFE X 52, 1R AR T W DR b, &5 B b
NIRRT, TUER o ZHREVERREL. B ZRETESRECRIAE Y S 0 25 5, X T BRI AT Y S R I AR
IR DL AT LA SR AR AR P SR AR A R S Ak, et R I E R A
el 5 11t 30 b DX o ] P AR R Vs S A R A A A 22 5, ) T B S R AR B B R I L TR BhAS L A
BRI S B A SR 5
1 M5 %
1.1 #HRERHER

ERTTUR - Ll AH R [ A W VT AR PE RS, T AREY 754 km®. ASHIF SR BEHR A (L AH [ XA a5 IX
B, WERRRFXMPEITH X, J&H G B axE A S R i AR 7E A ILAH E KA B POt
X FIRHT (WLK) IR X5, 5345 A7 R TR LSS R A A A0 S5 i 5 SR e ik, 7608 582 7 IXRUFH
LI (FYS) By g4k bty 3 A0 A1 KR IEFRAARTT . #8175 X Cyclobalanopsis stewardiana FVETHE A DL HAFP I H
I [y /N

Ry S5l DX I 53 A O e A AR A T LRSS, SRRV AR A 3 MR R AR IX, 430k
W E R H AR X (GTS) JL I E R AR IR X LS, &5 08 [ K9 A AR IR IX
(WYL DA KAE A SRR X (FZR) N Y& S Ak (36 1) DA BRI X S S B 3 g 3 v I s 2
A
1.2 HigEmMHFiEE

£ 2012—2022 41 fA], 76 5 AMAFSE XL E 50 4K/ 30 mx30 m Y F 2 5 i AR 2R 17 9
A, BAIET S TR AR LS B 1. S MRS G BRMATSE H L (Center for Tropical Forest Science,
CTFS) B9 77 &S, W A FE R R 70 B 36 1> 5 mxS m/METr, P A AE b P I A K145 (diameter at breast
height, DBH)=1 cm B ARAAEY MK, iCWFh 4 . Mofe . Wmr . s, 2l aeds M AR i R SEE B .
(R e A S A 35 2, BRI . B RE L Bl o AISPA B I A
1.3 #EMEEREHNS

FR 4 P 9 35 ) (https://www.iplant.cn/foc) FICHTVTAEYIE GHrgm) ) B JHA R Fh 0 TR .

x1 HFHEAER

Table 1 Basic information of sample plots

WFFTIX 38k FEHb A TR EN/C) ZFEE/() A W /m PrFh
AIHEZEARE R X RELEYS) 27.912 119.184 14 1051~1651  Aff, BMHERX ., Hitkg
HUMHERAEPITR X TIEHI(WLK) 27.540 119.064 12 651~851 EIthE . Anr . KA
HHLERF AR HHLGTS) 29.255 118.130 2 658~708 HRE . At
NI ERH ARRY X JUIIJLS) 28.398 118.841 4 625~747 VS INEA ]

BRI EREHRRYIX SRR (WYL) 27.713 119.655 6 960~1073 itk A
R ARRIFIX I A RIPIX(FZR) 27.560 119.713 12 381~871 Fiiki N N TIPS i

Vil . AKff Schima superba, W X Cyclobalanopsis stewardiana, Tt Castanopsis eyrei, KAi# Castanopsis carlesii, £1H#
Machilus thunbergia .
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ARFINEEA o FRPEAE P 1) = 76 U F DBH AR H b 8 25 20 19 T 8 A8 43 o g, Hoh 7 AW
flt DBH>10 cm 4 4, DBH<10 com N4 ; AP DBH>S5 cm R i, DBH<S5 cm J&IH; /)
HEARYFH DBH>2 cm R, DBH<2 cm AZIHP,
1.4 9 o ZHERNE

SR T RN T ARAAEY) . A IR Y o ZREMEFR R, SR FEE S0, Shannon-
Wiener 2 # ¥ 48 % . Simpson 4 &5 I 3 B 48 2P DL J& Chao 2 #F 1% 48 ™. ffi H vegan 2 1 (1)
“diversity” F1 “estimate” ¢ pREGTH a ZFEMEFEEL.
1.5 E£YERITE

BT MAR G S BUE K T BT N T A R A ) Al (DBH =1 em) IAEWR, B MAE S Rt
HET . B LR RS RS YR, AYS (G LR Ay &) BiKiHREAXS%
OUYANG %5 5 v [ W7 $ly ZRAR R i A= it 5 AR B A2 1 1) Sl A K A
1.6 SitoHh

R T AN R RE R A SRR e 2R R, TR S [ P R 0 BB, AR E RN e R
PP R B 27

FIHITT 22501 (ANOVA) Fldie /N 35 22 5% (LSD), 3 M AN [ RE i =22 18] 5% BT AR AN L ) A4l
W) o ZREAEFREA S AEY R T EA R EES . N T BRI Z Rl 25 5, BE T HEHbR]
(%) Bray-Curtis AH 57 B 5508 T AR (PCoA), FHFE LN ARAAE Y EHE AT e 3, (1] vegan £1
() “adonis” PRELHEST T 999 UCEHTT 2270 1T (PERMANOVA), K56 A [R] 7 2H =22 1] 14 1) o 28 i 75 77 1
BEER

2 HEREAM

2.1 WRXIEEFEM R THAER

7E 50 ML P AL A B 23021 BRARAAEY), RIET 578 128 J& 304 Fp, Mo, & &kt Fp b L
femr, L1728/, FIET 328 60 )& ; VR AR AL 1238, RET 40 R 75 )@ 5 FFAHRERR S AR
A 3R 7 JE oM. 7EE IAHE R A P AL A E] 10 935 HRAMA, R T 52 B 108 & 241 B, L
TR AAr S, JLrb s 2 B8 1 b 34%, SRR N L 66% . T L AR PRI DXRE -l rf L S Sy iR
Ay, oo, R Z 5 23%, B2 S 77%. JLR I A SRR D XA s o H 345l A A fap 2T
T, R 2R S 26%, A L 74% . SIS A ARORA IR ML A SRl R EibRE AR far R g
W2 S 24%, D2 N H 76%. AE A SRR Y X AR IR R b ETAE . AR far FUKEE , B 2 5
32%, W ZEE N 68%:
22 AEAMRXIBESFEFHTHRBEYT o SHENER

MEIEITAARARHYIN, 450 o ZRMEFREE R EBMFESE (B D). JIHERA R LSS
AR )P A0+ & BE 54 (K] 1A). Shannon #5845 (141 1B) 1 Simpson 544 (K] 1C) #4225 T RUH L
(P<<0.05), Chao #8%UTC W% 225 (K 1D), (HAIAYTS LRI S 2504 i KARHYI PR o ZFEME
TREZES, KIS HL AR YR o ZREHTCEZEZS (8 D). dEARES XA R
FPIAD o ZREE B ERT A I EZR AR . LRI AR (P<0.05), SHHEILEREZES (& 1),

2422 FERE b PN SR R 2R, LR SR T PN A S R Y Shannon F5 41 (&1 2B) B R
FRUBH LR (P<<0.05), T4 Fh 3= & B (& 2A), Simpson 5 %% (18] 2C) A1 Chao $5 %1 (& 2D) JC i % 2
5o TS BT vy LR I B b AR (B o ZAREPETE 3 25 5 (B 2)0 RUBH LU B A 9 b 3
(I8l 2A) F1 Shannon 5% (18 2B) W #FH K T 2 414 (P<<0.05), SHrHIILA LR ILE R EE S, kA RMKE
X R B Rl oo 2 BEPE (B 2) B R T E LA E R A RS B (P<<0.05), Simpson 8 £
(K 20) WAL T i I A Lz (P<0.05).

M2 R N A B W A 2 AR, A A SN T 0 BT 4 B Y B SR R R R B (] 3A),
Shannon #§%% (/¥ 3B) il Simpson $5 %% (&1 3C) #B .2 = T XUH 1L A 4 (P<<0.05), Chao #8%% (I 3d) T i
H2ES, MRS UL S EZ SR o ZRMETCE 225 (B 3). KUHL, T ELAEE AR R X
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Figure 1 Differences in species « richness of all woody plants in different plots
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Figure 2 Differences in species richness (A), Shannon index (B), Simpson index (C) and Chao index (D) of mature trees in in different plots
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Figure 3 Differences in species richness (A), Shannon index (B), Simpson index (C) and Chao index (D) of saplings in different plots
YRR B (K 3A), Shannon 8% (K] 3B) A1 Simpson $5%% (18] 3C) LR E 25 . AEHARMAEY X4
B () H b = & (18] 3A), Shannon f5 %% (&1 3B) Al Chao 5% (&1 3D) W &K T 1AL . JulE Il Al A1k
(P<<0.05)
23 AEAMARRXEFEEHHRBIFHARES
X F A ARAA YRR, A LA 548 Bl v JRUBH LR 08 S0 1 4 2 A A B 2
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Figure 4 Differences in species composition of woody plants among different plots
K2 AEARREBZEEFEITHRARKREDHE Bray-Curtis E IR AR BEESF (PERMANOVA)
)it
Table 2 Bray-Curtis values of woody plants among different plots and the test of significant differences in species composition (PERMANOVA)
WX 5 TiH Bray-Curtis il R F P
FYS/WLK 0.706 1.867 0.253 8.138 <0.001
FYS/WYL 0.467 0.729 0.149 3.153 0.002
A ARAAEY) FYS/FZR 0.648 1.436 0.182 5.347 <0.001
WLK/WYL 0.637 1.366 0.328 7.807 <0.001
WLK/FZR 0.582 1.433 0.220 6.204 <0.001
FYS/WLK 0.771 1.904 0.232 7.261 <0.001
FYS/WYL 0.628 0.778 0.142 2.977 0.003
A FYS/FZR 0.711 1.387 0.167 4.823 <0.001
WLK/WYL 0.646 1.285 0.272 5.986 <0.001
WLK/FZR 0.631 1.458 0.205 5.689 <0.001
FYS/WLK 0.685 1.656 0.218 6.700 <0.001
FYS/WYL 0.443 0.708 0.137 2.869 0.002
Y FYS/FZR 0.655 1.399 0.166 4786 <0.001
WLK/WYL 0.653 1.321 0.295 6.683 <0.001
WLK/FZR 0.575 1.165 0.169 4.469 <0.001

P AR S B B EERREER, FYS. RHIL; WLK. T 5; GTS. v Hi; JLS. JuEll; WYL.ZAWS; FZR. JE AR
R

24 AEAREEZREHMHENEES

TE25 [EAEHLN BT A KAL) A A i, A I E KA RRIARUH L TR ST, Seae fEE A A e
X ZE Ay R R EEES, HYEE P<0.05) Tt i, &kl (8 5A). KWL, T
G, b BRI RURAR A SRR I ] R B AE YRR B 2, HERE RIS, MR ES T
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