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Community structure and regeneration types of
dominant species in an evergreen broad-leaved
forest in Mount Beishan of Jinhua, China
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of Biological Science, Zhejiang Normal University, Jinhua 321004, China )

Abstract: This study was carried out in the evergreen broad-leaved forest of Mount Beishan of Jinhua, The communi-
ty structure and dominant species of the forest were analysed in this paper. The results showed that there were 100
species, 67 genera and 31 families of vascular plants, The evergreen broad-leaved trees in woody plants were mainly
composed of Fagaceae, Theaceae and Lauraceae, which accounted for 62. 96%. And the structure incarnated the char-
acteristics of the evergreen broad-leaved forest. The species diversity of four layers in the forest was analysed,and the
result was shrub layer™>tree layer>inter layer >herb layer. The population structures of the different tree species
were categorized into four regeneration types based on their size-class frequency distribution patterns, After that,

combining the biological with ecological characteristics of that species, the diagnosis of succession stage of this com-

YR AE: 2009-12-07 & E A #: 2010-08-31
BEEE . $iT48 HRB2EH4$(399277,Y509339) ; &4 1H H &% B & 37 H (2005-1-318) [ Supported by Natural Science Foundation of Zhejiang Province
(399277, Y509339) ; the Science Technology Item of Jinhua City(2005-1-318)]
EEBN . FREE984-), 5B LR A WL BT, T AL I h Y £ 5%, (E-mail) dahai2004211148@163. com,
* 58 iR 4k # (Author for correspondence, E-mail:sky79@ zjnu. cn)



630 O W MW

munity was carried out. Important findings were obtained: (1) The constructive species of this community were Schi-
ma superba and Castanopsis sclerophylla , furthermore, Liquidambar formosana and Pinus massoniana also holded
important dominance. (2)Inverse-] type species,such as Schima superba ,Castanopsis sclerophylla and Cinnamomum
camphora , were strong shade-tolerant and dominant species in climax forest, they could regenerate through seedling
bank or sprouting under the closed forest canopy;L type species,such as Loropetalum chinensis , Ligustrum lucidum
and Eurvya muricata ,were broad-leaved evergreen small trees or large shrubs,and they were the main components of *
upper tree layer and shrub layer species in climax community; Sporadic(multimodal) type species,such as Liquidam-
bar formosaria ,Quercus acutissima and Castanea henryi ,had the opportunity and volatility to the population struc-
ture, reflecting the characteristics of top pioneer species; Spindle type species,such as Quercus fabri , Pinus massoni-
ana and Cunninghamia lanceolata , were high positive and the pioneer species in the successional sequence, but they
had showed a recessionary signs because of the lack of updated population in the community; (3) The successional

stage of the forest was classified as a late seral stage community that would develop into a climax community domina-~
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ted by Schima superba and Castanopsis sclerophylla.

Key words: evergreen broad-leaved forest; community structure; regeneration type; succession

BRI RBE TR FTAFRRHAEAERE
MsE EMEERA. BRBESHEMEESSE
WRAER. FERMBFENERFN, KE5H
MU BHEEHEE RN, T HGE& Wb kB
HEHERBBE . TIRFABEERNSHMER LS
THEHEMEOESHE IR HEEREEE R
BEHSHAAEER X GIFFH,2000;fiE#RZ,
2006 ;35 R %,2004)

B G AR AE S T A H (X9 b 3 A
%R KIS A SN A2 BRERIGH B P&
MARNFERBETEHFEFREEENEAM,
Hlt, X EERTHROHR -ERESHEHRE,
AR, R F I 5 4% 0 ARBE R B S RE X
MEEHSFENTRCARESHME ERRE,
2004 ;8 F 4%, 2005 XS4, 2007) , A X &%dL
W ESEMHREYBHEENRESHTEN LR
KRR, R ST &44010 % & E
HHELEHEREBHEHFLOTE, FEEY
FNRERILILF SR AR HRAFE F RS
RWREFBHSTERE—E RN, DEHE—
PHAHEFR R SISTE RIS MIE, FiX
K # SR AE & AT REUKEE.

1 Bt BB

SHEICLENRFERE XN X T, LT
29°13' N,118°52' E, £ K &2 %K 1 312 m, £
REURGEE X, RBARBHAKE. LEUS
W b4 BN, pH5. 0~6.5, T FE 4y

RAEMEH 500 m AT RMEE, B EEHHERRK
500~1 000 m 2 [B] {9 Bt , ¥ 4R 1 000 m B BRI #b
BomE LR ERNEKL, UILE R RE
FRSE,EFHETE R 1 500~1 800 mm, 4
¥Ki|15.1°C,7 AHiE 26.4°C,1 A¥ER3.6TC,
B EE 41.3 C, M BILR-9.5 C, M
R4 ERREAFILEZHE SR AR, LBAE
WAEENGH, BN ET I EEETA, B
M"zf: KENAN ﬁﬁj\lﬁ% E"J Zx (Cunninghamia
lanceolata ) I B 4T (Phyllostachys heterocycla ) ¥k %
(ER#E%E,2005; 387K B ,1998; 387k B 45,1993,

2 BRI ®

2.1 #iAE

TEXT &4t 10 H SR I AR T B LR
Zal bR FASRHERE R B, HE R 15 NI R 20
mX20 m B . IEREREH IR HEFERE
HGR D, LRI B0 47 T8 S HE Y 9
HXTRAR (x,9) o M FFARBYHTEREE, TR
A R GER MRS EHAR 5 mX5m
BT S ACFREMA),IEFHTAER EAZH
HYEFE R0 RE BEE.
2.2 HiRLE

SGHHERA BARER EAEYHEER
B, HAHEARX N FAERME= GEXIHE+HEx
BEAHNBER/GEAR ELRBRARYEE
fH=CHEXH BB+ A S BE + AR ) /3, B £
HHEMMEERFEEEREIOC H9EREAY
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TR 3 XK (B4, 1995; Pielou, 1975;
Whittaker, 1972) , 3L At (1 W17 5 55 B 4K,
S; (2) Shannon-Wiener #§ ¥, H =-X P.InP;; (3)
Simpson #§ $t, D= 1-3 P?; (4) Pielou # 47 B 1§ %,

Jsw=-2P.InP;/InS, Jsi=(1— X P?)/(1—1/S8), &
B LS AR R YRR BB P AR AT E B

HTFEYMMERE TR EE, A CRAEEE
HEAT Yy b 2B 18 B B (Alatalo, 1981)

#1 BFEMWEXRFR
Table 1 The basic situation of 15 plots

B e R (m) wE O ¥ ;24 WA (%) BERIFH

No. of plot Altitude Slope angle Aspect Slope position  Canopy coverage Dominant species of community
Q1 500 45 NW10° E 85 R R
Q2 470 35 WN15° e 75 AR RE
Q3 370 50 NE10° T 80 AT, EHE L RE
Q4 380 45 NE15° T 85 AR, TR
Qs 490 50 WN10° e 75 A
Q6 440 40 NE15° T 75 KA R R
Q7 400 10 WN10° th 70 K, EH, GRR
Q8 400 25 WN20° G 75 AHE L ERE . D RM
Q9 430 10 NW25° + 70 AR R BRBR
Q10 430 60 WN40° H 75 AR,k B
Q11 410 45 WN40° th 80 ARG BEAF
Q12 370 35 NE15° T 75 ARHFERE BB
Q13 420 15 WN10° h 70 P
Ql4 400 45 NW15° T 75 ARpF,EhE, &
Qls 360 60 NE25° T 85 R, hE, FR

2.3 BELMEEINS

HAE S 4t l B R R RS MY R B R A K
FEUREFELERN GERAKRZE,20040), 4K
12495, 8 1 BERN 0~2 m, BANEFRERE 2
m, RABERRK 22~24 m, EHITHBEREH
S¥E, B FAMEREREETHE, RAEEAE
RN TR BMALIAREARBEFER WHER,
1988; OLE,2001) . KHBRZR 4K 10 ML,
B—BHHK 0~5 cm, BNFRFAR 5 cm, BEABER
4 45~50 cm,

3 HERGHH

3.1 #EMFARN

Byt 15 MHE A 20 m X 20 m,F it 6 000
m’ WEMIAESERG T, £440LEKREHAILE
B 66 B 115 B 144 B, HPERAEHY 8 FF,
FERTORNSE:RTFHYZIM 2R 2/t THY
58 1 105 J& 134 Fr GL P X -FrH4E 4 52 # 90 &
118 #; B ri4E4 6 B 15 )& 16 ). BN BEL
HEANBR, KR FEARZEY 49 F ERZHEY) 84
R EARBZHYA 26 F R EEY 34 F. REHEY
HEE T W4 Y (Lygodium japonicum) A B i 4

SMNEREREMNMER, BRTFHEHYICANE BB
(Pinus massoniana) , EF- K JZ ¥R E Fr & L6
RN 9K 4.08%F 2. 38% s A T I FE B A
BEHREE, SEEREHK 38.46%0. NFHEAY
EENBRFHEABAME, 550K 95 92%.
94.05%.34. 62 % F 88.24%,

M 81 FARAHEY N EBT X0 RE, &It
HILERrHR R 2 Fh, W R R AR 51 Fh, ok R
WA 28 F. PR AR S RERMMA THE
FIABIIZAR ;8 G v Fp LA 72 3L B R 3B
B RN, 5 B R AR 62. 96%, 5 3 B A i
( Castanopsis sclerophylla ), A ¥k ( Lithocarpus
glabra) .F Kk (Cyclobalanopsis glauca) % ; B #
H F#E (Cinnamomum camphora) . I (Lindera
glauca) B2 1 (Phoebe sheareri) % ; L ZX B A K
(Schima superba) A& (Eurya muricata) £
2 (Camellia cuspidata) %; THH A HBEHH
34.57%, FEFHER R ARRA TR /MEALR, I
W F (Liquidambar formosana ). B Bk (Quercus
acutissima) . ¥ ¥ F (Lespedeza bicolor ), 4§ Bk
(Hydrangea macrophylla)% .

3.2 HEMEESN
AR B B RSAR AR R T WA ZE SRR 1Y
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EMFECIHHEE . EFRBUS URRENTE
Z5Hy (Ohsawa %,1999), HE 1 B H . HKARETT L
NHABR BTELSIAEARO~2 m) FFR
TFR@~6 m) FFARFE(6~14 m)FIFFAR LB (14
~18m), BARNTRYERS, TEFHBEN
1 o 48 I (Rhododendron ovatum ), B F ) & 2
 (Lindera aggregata) , INZR B 51 EAE R, 1
FHE B (Symplocos sumuntia) EFE KL K
i ERERARNGEMOWAR. FATERE
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Fig.1 Height class frequency distribution for all the
tree species in the community

FZHTREE 2~4 m, FTEHESLER A Loro-
petalum chinensis) , T B} B9 MK (Aralia chinen-
sis) , BB I WMER AR, FAFENMER
BERE TS 10~12 m, EEH AW FH.THA
Ro TAREBINER, MERERHTAE 14~
I6m EFEAKRA . EHEHAR. EXRERZ LR
HFEHDER E . E RFSH RO A ELE
B E.
3.3 BEMT AN
EFERAHEEZETKRS,FTRELSERRY
Y B E, MR RN By ST
MEHARIFFRMEE. £ 2 &R ERRMA
EIBERY A BHEMERAL., HFAH Shannon-
Wiener #§%(. Simpson FEH LI B Pielou 5 EHE
HAELBEEHER, Y AERBESTABRSERA>E
2. MLSD BEHRREREKE . FABMEL
BziE, B Jsw i B EREER(P<0.05)45, H
MIERERRAEZE(P>0.05); BEAZMERAK
simpson $§ ¥ 7 7E & & 2 5 (P<0. 05) 5, Al 48 %K
BZBHABEP>0.05);:8BT Jswitd,#EK
BRI BEZRABEP>0.05)5, HMEEK

R2 BERERDMZHEY

Table 2 Species diversity of all layers in the community

B Layer S H D Jsw Jsi

Fr Rk B Tree layer 49 2.366-40.067a 0.8564+0.013a 0.8371%0.014a 0.91140,013a
B2 Shrub layer 84 2.38540.025a 0.862+0.003a 0.89140.008b 0.92310. 006a
A B Herb layer 26 0.905-40.02%b 0.53240.015b 0.81540.024a 0. 84810, 022b
2 4] Inter layer 34 0.963+40. 055b 0.5734-0. 020¢ 0. 86410, 025ab 0.854+0.026b

a,b,c REFFBREME R (P<0.05).

BEANT ERSEABRANBERNFERELER(P
<0.05). MihE, BERKRBFEN T ABRENYR
ERERS IEARSTRAESEA>SEAR,F
RN EREBTEARNEM.
3.4 REFREE M LM AT

St BEVE PO RO 1 35 TR AR R EAT T 483 (R D),
B 5 R, AR R R 4 4 b 1 8 M Ak A9
% R, BB E A B 23. 377 F0 17. 951, AT, &
BB ST % SRR BBENH ., RENDER
TEREVE B — L, EEMA N 7. 381 A
6. 880, [HE/NF AR 5HAE. BFH 15 SRR F
BHEEMEDT 86.86%, I M BHEHWRES
FEMEA.

o B AF I 5 4 R TR B PO R L SR 8 A R B 9 4

TG, RE AR AP b B BE BT S Y , 3 T 4 I B
HENTETE. RE 15 MERMHHERER
AR 2), A4 AU TEHWAER . (DH-] F
BIMAR DR, (R BRI AR ERE HFE=RE
BRAWM . MEBRRS T ANESESAH,IFHEND
BRILEMABEALH B — 1, HRBENE
INEREEN B EZ, NI BENEBREEERT
RER. ()L B KM BALAK . 5 (Ligustrum
lucidum) . B R ¥ (Vacciniwm bracteatum ) . 1§, .
WG . MR R — i S AR R A SRR,
BRESMEELGH MNMEEFTMERL, , TR
FTANE N EREEEIREER, (OEK
RIMAR B R, FRR BRI AN | BRAR R (Casta-
nea henryi) B M k. XEHFh7EREE PR BEAEN
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B H AL HRENE, RERIRESHAFERELE

MG, B ARG B, ek RS 8 I8 8k,

(4) G5 R BB FF B B AR (Quercus fabri) (B EW . F

K. WERENERMKBER MRS, MM EELE

HEFERRL, NFFBNERBEER TR,
x3 HEABFAKMNBEEMR

Table 3 Importamce values of dominant

species in the community

AT AR M B EE BEMEOD

%f’j Sti?ises Relative Relat'ive Rel'ative Important

frequency density  dominance value
1 AL 0.102 0.328 0.272 23.377
2 Ak 0.102 0.181 0. 256 17. 951
3 W7 0. 088 0. 044 0. 090 7.381
4 HE#H  0.075 0. 040 0.091 6. 880
5 MR 0.076 0. 042 0.003 4,010
6 BEAR 0.029 0.022 0. 059 3. 655
7 F 0.037 0.037 0.036 3. 654
8 BA 0. 064 0.023 0.014 3. 367
9 A 0. 055 0. 040 0. 003 3. 287
10 Wk 0.053 0.031 0. 002 2. 844
11 &p# 0.054 0.020 0.002 2.529
12 #H#KXHE  0.021 0.011 0.038 2.338
13 M4k 0.035 0.015 0.018 2.277
14 4T 0.010 0.015 0.042 2.239
15 i 0.012 0.017 0. 003 1.071

T

co R I 3 T W D b U =2/ P 22
FIARBAEY) 49 F EAREEY 84 T BEAREY

A 26 F JZEIEY) 34 7. TERAER 81 MAREY

TR SRR R 51 AR, & BB 62. 9624, I
MFEARARXS R B E T 28 F, XN EEMENS
Hr o] 0, BEE IO B BEAR R U OR BT L i AR E S B
P B AT R S 4 H XA B 0 R R, S A B
TR EATEAR R T W R AR R A
Yy 2 B HEAE S T S B VR 4R AR 45 1 B0 B AR A
(Magurran,1988) , SPIR A T R FF 15 AU A B 45 440
Thee EA A MBE MR EERA R EEE LXK
H45,2000), ZMESBRYFZSHERAHELR
BE>HARESRESERZNBES. XEHTER
BERFTABREARANEER S TWH MY
5L, EMERT AR MEARE WA SRR
M EIRBH R TEARMER;ERAEZEET
[ A8 T AR W 0 Sl 4 A, (AR R R B E
HEMYFEER T KT IARRE  f1 TAREB A E XK,

BAEYMER D, H EFBEHSMGEB IR, 15
WAL AT g TLAR TS B 0 BR 28 AR W » 43 #i AR 34 50 5 T L iy
T REA Y B9 A KRR, (48 2008 425 K 7= 4 1O 1R
ZRBEHE RN EREY B S AR EK
ZE MG, X EER T HARYFZREE/NTER.
WEEFADOMMRER B E R : TR H N
ARG ARRE T BB AR Z Y, R AR R MY
FhtetE, HEFPFARFEGEARBLF 6~14 m
Z L, AL FIEAR BB B EAEXT B D, AR T BAE
B, X SR YR BURR B AL R T B R R
BARMETHEAZLAERE MEFEMHEAK
BITARYH (BRI RS o AT | g S B R A A
KELTFEENE. BBEMERELOITERD. B
R LB VR B BT RO, IE AL TR R T BRI
B BB MITR A, — MR B 1L
FRAERENYR SREMB SIS,

W B Fh B 45 F 2 AU BE 08 I MR BE AR RV P AT
AR FER A R ERR ER SR PR RE
e s, B AR U5 0 B 45 M 2 B AU RRAE , T B B %
R F BT 28 T I HE I B vk A R AL B (B R SE
2006; 3K RR5F,2004), -] FRI AR EHEVF
R, RS it 0 T 5 A R AR R M AR, B VR TP R A
MRBEMNEIN M T B RER DB R4 FE.
[ B, B FaxX Lo Fp2s XA 1R & AR A R 7, — 8R40 1Y
BH AR RN ERN B LR EZ TR ETH
B A I EBGEITE A . B, - FERE M
FEAEBEVE A S0 A R A PR S AT O SOR4ERF AP RE
FIFE 8 X 5 T F SRR AR R H KR8
4,1997) (FHBE (4 37, 1999) AR, H A= 25~ HE A
P AE R AHE, Hik, 8- F R AR, &
B AR T2 X T P B i PR TOUAR ¥ 9 RO L 5
PR EEA M. L RIMAA . 0T SR L,
PR SF B R M /D TR OR B E RHE R T B
B, MER AR ERS, MRASHTRE, B TUREE
T WIT AR AR B ) FZH

[ B RL A AR RR AR (HESE LB MOAR, 2 R BRI
TR R MREEREER. NESEET
B XS R AR BRI A A, 2 B
TEM T B ARG R BE BT B A AL e M B sh AR .
it A T & B, X e A PR SR E K, F bl
AT 4, I B 4 1 52 T TURBF 7% B8 I3 %
B M, K 25 8] SR AR b 5 4 A A R b e 4 AL A i R
S AL FE A B TR e 8 Fp (Da &. Ohsawa,1992).
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Fig. 2 Diameter class frequency distribution of tree species
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wEFEN, RE DMK RERE TREEE BT
BENER MR Z R Ui AR AR B 1T
T, AT MBERHE. BAZEHTA
THRHETFIA PR ROROL S B R AE M, T H &
ARBEEANE. EERIEE (00 KBTI o 2 AR
tH B TE R O T B, B R 4 N AR AR B R R B
LRI PSR . BART T R R, B T B
P22, X LRI R 7E i B bk B bR ARG FE L BHR
B TE BR B9 /I T BRAR B A 3R A E HT 4,18 2008 4E 5
KA RGP 2 0 A A BT o 8R4 ek

Ko Bk, GiEER RS N SR SR EH A, &
B EW BB ENHEN, ERATRHER,
FhRFRRAE R R B R A BT 5T, R MBI R £
BHMAERE D I RE A B LB ERA
HERER, WA RN LW R EEE B — T
GERRS%,2000), GEFURAELER, BHEMEF
ARG ERE ER -] FR, EIIRERE ST H
WER SR ZERRF. UBERANEN L
B BRAGE —EHENBRFMEBRHAT
FETRIEL . B S A THREEME, S HZ, &
M. RBREAWE RRERF, LKEFRFE
SLEB BN AY R I h 5 R TR B VR ) SE B R RO RRAE .
(R 2 B 7 AT O TR 4 7 7K (B8 K%, 1997) A R
AL T IR BE R AR R BB BB B, ¥ it —
L PARE ERE R T LR, 2008 £ F
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