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Abstract ; Researches were carried out in the Tsuga tchekiangensis community of the Jiulongshan National Nature Reserve in
Zhejiang Province. Using methods of permanent plots and technique of censusing every individual, we indentified and
measured all trees in quadrats established in the community to quantify the community structure characteristics. The species
diversity of tree and shrub layers were analyzed by using Shannon-Wiener index ( H') , Simpson index (D), and Pielou
evenness index (J, ). Based on the DBH class frequency distribution patterns, the population age structure of the different
tree species were categorized into five regeneration types; Unimodal, Sporadic, Bimodal, Pyramid and Unibar type.
According to the biological and ecological characteristics, the population regeneration types of every species were then
discussed. At the same time, the diagnosis of succession stage of this community was also carried out, results were
obtained. (1) The vegetation and its flora obviously had transitional characteristics and presented the transitional
characteristics from tropical area to temperate area. The community was comprised of 24 tree species with 3 co-dominant
species: Rhododendron simiarum, Tsuga tchekiangensis and Schima superba. (2) The tendency of the Shannon-Wiener
index, Simpson index and Pielou uniformity index were similar, and the intensity of these indexes for the shrub layer was
bigger than that of the tree layer. In tree layer, the species diversity of the upper layer was the biggest. (3) Unimodal type
species, such as Toxicodendron succedaneum, Liquidamber formosana , Liriodendron chinense etc. , were shade intolerant,
pioneer species or long-lived pioneer emergent trees which only regenerated on the bare ground following severe disturbances
or in very large canopy gaps. Moreover, these species would disappear finally in the relatively stable community that at later
succession stage. Sporadic type species, such as Rhododendron simiarum , Schima superba , Cyclobalanopsis multiervis etc. ,
were late seral stage species that could regenerate in large gaps and had intermediate shade-tolerance between the pioneer
species and dominant species of climax community. Bimodal type species Rhododendron latoucheae was climax community
species that had shade-tolerance. Pyramid type species, such as Temstroemia gymnanthe, Eurya muricata , Pieris japonica
etc. , and Unibar type species, such as Cinnamomum chekiangense , Camellia cuspidata , Ardisia crenata var. crenata etc. ,
were the dominant species in the upper tree layer and shrub layer of the climax community. (4) Succession stage analysis
showed that the Tsuga tchekiangensis community in the Jiulongshan, Zhejiang was still at its early stage, and would develop
toward the community climax with the dominant species of Bimodal. Based on the analysis above, protection measures were
proposed. In allusion to the biological characteristics of different Tsuga tchekiangensis populations, in site conservation
should be taken as the most important management countermeasure for the forest in the future. Intermediate selective cutting
of the other species such as Rhododendron simiarum , Schima superba and Rhododendron latoucheae in the tree layer should
be done. The original environment should be conserved and the shrub species in the stand should be thinned so as to create

a good condition for Tsuga tchekiangensis populations to regenerate and develop.
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9 KEH  FWLILRIEE T EAZ (Tsuga tchekiangensis ) B S5 RSB FI R EHT R 4549

FEVE 2L AR R B G5 1 S S BT B LA ST, SR IE AR A TR SeRp B R B 5 RSB FE R E P st
PAER , XAMUAR BT T G AR B VR AR AN FP BE 325, T ELRB BB 1R A~ i B V8 B AL M T B B B X
R, S AR WS YIS A R AR R A & B S E IR R KR,
1 R

AL A THILE Z B B AR NBILE RS B AR X, Ul 2R3 IR AIERH—1
3%, BRI T E118°527 N28°21" ¥R 1 724 m, HH#iiTA 56 4 i, R X EH 5 525 hm®, B4
R EFRE-ARALERN, PR 2%, AU, JUFASER, XISk Z W 30 58 4 U8 L 3222 10 K B 1L TR1RR Y
B, Il NS, WS, HRA R, MEFR M, HNEE R, F£HKE 16.2 C, Rimk
FRIR36.5 C, BB SIR -10.5 C R E 1 855. 6 mm, MXHEEF 80% ,4F H BEAT 41 925 h, JLJELL
B 13 R L AT B, 2SR R A T R B R, SRRV R AR, KRB 40
B LR R A EESIUNEE, BB RN, O mE A, B R, R SRR, pH E 5.0 ~
5.5, BVURER HETEEE,
2 WRAE
2.1 HEMuAE

TR ERSE B AR XS M ERE AT S0 R Ha b, %% T 10 MNRARERHE
HIREM , BRI —ANRE T, AN 20 m x20 m, IBFSFTHIEIR B 0 A AR ERMAR A E
FAERER(ER D) . XNHFANIEARNMEAREYHTEARFEE, XHEYEF 2, Bl MY R S E .
BT DA W AR hn i, W2 BRI A6 A5 (=, y) o N FEAE SR8 F 35 1E AR Y B B3
B HEATEAR B EEENITE,

®1 AAGEEREHESER

Tablel The basic situation of 10 communities of Tsuga tchekiangensis

15}
B PR gy KR HERER S WIE RAT
No. of plot Altitude gl ol Direction Exposure Canopy T : ]
o oL plo (m) ope angle of slope of rock (% ) coverage(% ) ype of community
BT ERAZ Bk bt BS MIAZHR The mixed stands of
Q1 1350 60 NE10° 30 95 Tsuga tchekiangensis, Rhododendron simiarum and
Cryptomeria fortunei
Q2 1410 45 NW15° 10 85 B 582 HK The pure stands of Tsuga tchekiangensis
Q3 1300 70 NE20° 50 70 B 582 HK The pure stands of Tsuga tchekiangensis
° BMH . B K B8 A The mixed stands of Tsuga
o4 1620 60 NW10 15 0 tchekiangensis and Rhododendron simiarum
05 1550 70 NW10° 15 9% B AL JE L BS . AR The mixed stands of Tsuga

tchekiangensis , Rhododendron simiarum and Schima superba
Q6 1400 30 SE90° 40 70 B T EAZHR The pure stands of Tsuga tchekiangensis

B 58S JEK AL BS R The mixed stands of Tsuga
tchekiangensis and Rhododendron simiarum

kAL Rk RS 2 Bk E Xk The mixed stands of
Q8 1450 65 SW20° 15 97 Tsuga tchekiangensis , Rhododendron simiarum and
Cyclobalanopsis multiervis

B 842 R FLBSHK The mixed stands of Tsuga

Q7 1520 60 SW10° 10 90

® 1550 3 SW20 20 85 tchekiangensis and Rhododendron simiarum
. B 58S JEK AL BS R The mixed stands of Tsuga
Q1o 1340 60 Sw4o 30 85 tchekiangensis and Rhododendron simiarum
2.2 FRALES

2.2.1 FEEMITE™
FARBEM IV = (HXEE + MHE + HERE) x 100
WAREEME IV = (HEXEE + MHMHE + HXEE) x 100
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S, A B AR X 22 B8 D SR E AR % B SR D7 T BB M-S0 E B HOAE s AR R
ALY BB T B0 BT RO HL) , B R B A ) 0 A 2 SRR R B — N A s A X 3B D A
ey B v W BRSSPI o B v BT T AL B R B B, RE BRI R TE BRI P RO LR AR
2.2.2 SRR

KA TR ENE TR RE LR, ARSI Y.

(1) YEEE S

(2) Shannon-Weiner 841 H =- zj‘{ %
(3) Simpson 84K D=1- z:{ %
(4) Pielou ¥5I %L &=£§

Ref, S o B WIRS BEGN S S N IR SR AE BB NN | AR MR
2.2.3 BEERMRZERNRIL

BENI I T BASREE S YRR R B AL R4 16 MR S5 1 BB R N 0 ~2 m, NS H
B2 m, BEE R SR 30 ~32 m, 7ERFLHIRISI, R MR B 7k , B LA ST ARG B4R
BT RIS 12 MR%, 5 1 R0 ~5 om, BMREIFRE S cm, B 5 ~ 10 cm 55 2 24,10 ~
15 cm %5 3 Bk, -0 BAN B BAZFIHIM T H IR K IR G- (> 60 cm) , B7E B 237 45 B9
BT , X BB AR R I2ARIE R 58 13 B4,
3 ERE5SH
3.1 BEERMRER

7E 10 NS EEERE b ICE ST 24 7, KRBT 14 7,20 B(RE2) , B ILZEA YR
£, 0485 M HEERHR, I3 B4R BRI N2 B2 A, R N1 B3 ML, HA 0B N1 1 F,
B RESMERED W Ef TREY X RBBR AR5 R, 7 14 Bb, B TREQHEE 9B &
64. 29% ; YHE AI AR 28.57% . WA 20 JBRHIBE B o BT , I SR 13 J& o 65.00% IR 6 /8
5 30.00% o HULET ., B IR B SASREE O A 1 B, B IR P v O, ELSR R TP AR 26,

R2 BEAGEHRENEDERNS

Table 2 Floristic compeosition of Tsuga tchekiangensis community

R

B Wa N B EEAER
No. Family Number of species Distribution species
genera
1 1 ZEF} Theaceae 4 5 Y2 $HF Pantropic
2 #LE8 6P} Ericaceae 3 4 1Z #7HF Pantropic
3 2%} Pinaceae 2 2 JLiR# North Temperate
4 53-8} Fagaceae 1 3 Y2 $HF Pantropic
5 1€} Lauraceae 1 1 AP TFHRAF Tropic & Subtropic
6 BERIP Anacardiaceae 1 1 Y2 $HF Pantropic
7 #$} Taxodiaceae 1 1 JLiR# North Temperate
8 AR Tiliaceae 1 1 JLiR# North Temperate
9 R22R} Magnoliaceae 1 1 AP TFHRAF Tropic & Subtropic
10 24 4Pl Mymsinaceae 1 1 AP TFHRAF Tropic & Subtropic
11 & 2458 Hamamelidaceae 1 1 Y2 $HF Pantropic
12 FHEPl Rosaceae 1 1 AR World
13 K FHH} Aquifoliaceae 1 1 Y2 $HF Pantropic
14 AP} Taxaceae 1 1 JLiR# North Temperate
B3t Total 20 24
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MATEBIX G3RF , B T BASHETE P AL B iRl 4 B, H s MR 15 B, R S #o 4
AR A I AR b B 7 842 2 1L # ( Pinus taiwanens ) W) 42 ( Cryptomeria fortunei ) F1 1 5. 4% ( Pseudotaxus
chienii) ; F 2% K MR RD LA BEAE AL IR RL 523 R OE BRIV 62. 50% , kRS FERL A AR Sk AL Y
( Rhododendron simiarum ) | J&& 8 ¥t B% ( Rhododendron latoucheae ) , T B A ( Pieris japonica ) | f& 251 ( Eurya
muricata ) F J@ $5t84E ( Vaccinium japonicum var. sinicum) ; I ZSFE ARJof ( Schima superba) 4146125 ( Camellia
chekiang-oleosa) 2R % & 2% ( Camellia cuspidata ) 1 J& & Z ( Temstroemia gymnanthe) ; 523 Bt H £ ik & X
( Cyclobalanopsis multiervis ) & X4k ( Cyclobalanopsis glauca) 1M F K] ( Cyclobalanopsis argyrotricha) , ¥ H-F&
R o SRR 20. 83% , 22 2 i R BRI 7 , 0B ZABRL IR ( Liquidamber formosana) \BERIFH ) EF B
4 ( Toxicodendron succedaneum) A ZF}HIREZEMK ( Liriodendron chinense) %

3.2 MEREESH 30-32

TEAR B T2 B AR AR I3 A B T W AP TR ZRAR P i & 26~28
FORME (AT BA M EFTR AL ) IR BEN A EE & 2

0T, AR, R AR AREABTY S 1618 )

04 B T ELARIIEARO ~2 m) FATR = 200

(2~6 m) FAFR(6 ~14m) FFALR(14~32m), = L1

WA U 5 B2, A RO T AL o=

1k ( Sorbus folgneri) | %4 4 FL B R PR (Ardisia crenata 02 0 2(')0 4(‘)0 6(I)O 8(I)0 10‘00 1|2'00
var. crenata) JZL BRI A EAZ, #LESAER B i SRR, A E%L Number of trees

FRAR KBTI R AR AR BT I AR B S L) S
W, FATENMERERNTAES ~6 m, ER Fig. 1 The height class frequency distribution for all the tree species
AR BRI A FERS L KPR B ML in the community
A R VAR ( Cinnamomum chekiangense ) 5%
. FAARPEMEBRERTES 8 ~10 m, MKRE G B — , FEAR LM BAARTHR. AR LEEN
MREZ, MEE BRI TR 14 ~16 m, EEHAM HILW BT AFE . 2 KENSFHR.
3.3 BEEHERIE
3.3.1 FeARFREERME

S AT AW TR (R 3) , ERER K RS AS (121.221) TiZ i T H E R K E 2 {E;
frfESE 2 R EE TR BAE Y 49. 346 58 3 (R ARFTAISE 4 i) 2 Ik E X B9 B(H5 5 74 38. 063 1
18.011, BRI E R(EZ 207 20. 062, R T 2 Ik W B9 B ZAH, WA LI 1L g 77 SRAZ BRI IO DL A Fb
SRR RS R T ERAZ RS
3.3.2 FEARFREERE

XS T BAZ TR AR B B R IE AT 047 (3R 4) , AT R, T R W E R EHE R, 53 68.
770, FEREARFPRE P AL T XL A7 s K AL RS B BB, 9 32. 896, HM =AM EBHZ 24
10. 089 , KA B T AL R VR HE AR E IR E BN B T AL AN ALBY s = AR (Acer buergerignum) \AR7H B A
S HEAS AR ERE 270 22. 807 .,20. 280,20. 173 .,17. 208 ,13. 561 , #H o ra 5 8k A% Ffk 3k L RS 4K
HB/N,BIX 5 AR E B(EZ ik 94. 029, 5T 2 MR R Z{E (101. 666 ) 2R 7. 457, K BiX 5 A
FPRETERG T PAZTE AR TR P i B — R
3.4 FEEYRZEENE

HE P B, A B AT G R I RIARBE B, AR BN, B YR Z R RR I A R
#o EHHESD , FAREHEAZHMEAIE, BN EFERRER, EARMEBBZATRAE,
JUPEARFTARBHPIMG. 325 AL E T G2 RE T EARTEARR YR ZHAR 4L, Shannon-

hitp : //www. ecologica. cn
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3 HEFAHBENEEE
Table3 Importance values of tree populations in the community
e HEREE B TR HERF RSB BEEE
Species Relative density Relative frequency Relative dominance Important value
¥k #-B8 Rhododendron simiarum 0.564 0.189 0.459 121.221
B #A2 Tsuga tchekiangensis 0.107 0.168 0.218 49.346
ARFf Schima superba 0.105 0.139 0.137 38.063
Z Bk H X Cyclobalanopsis multiervis 0.044 0.079 0.057 18.011
HiA2 Cryptomeria fortunei 0.031 0.044 0.032 10. 760
HIL# Pinus taiwanens 0.020 0.041 0.026 8. 698
=R Acer buergerignum 0.013 0.036 0.010 5.956
JB Fz 3 Temstroemia gymnanthe 0.013 0.037 0.008 5.771
IEEAR Pieris japonica 0.012 0.037 0.005 5.406
4T AL ZS Camellia chekiang-oleosa 0.013 0.037 0.003 5.338
FRiZ51% Eurya muricata 0.011 0.039 0.003 5.302
e #-B8 Rhododendron latoucheae 0.015 0.026 0.007 4.777
2 Bk & llex polyneura 0.012 0.030 0.004 4.574
WiTL#E Cinnamomum chekiangense 0.011 0.030 0.002 4.359
W Liguidamber formosana 0.007 0.019 0.013 3.930
REBI Camellia cuspidata 0.007 0.020 0.001 2.807
BY B Toxicodendron succedaneum 0.005 0.015 0.006 2.494
H X4k Cyclobalanopsis glauca 0.007 0.012 0.006 2.425
#8EEMk Liriodendron chinense 0.001 0.003 0.003 0.760
K3t Total 1 1 1 300
4 EEAARENEEE
Table 4 Importance values of shrub populations in the community
K HXTE R AR AR A BB
Species Relative abundance Relative frequency Relative coverage Important value
B #A2 Tsuga tchekiangensis 0.343 0.226 0.119 68.770
¥k #-B8 Rhododendron simiarum 0.174 0.138 0.018 32.896
=AM, Acer buergerignum 0.031 0.047 0.150 22.807
ARFf Schima superba 0.063 0.105 0.034 20.280
e #-B8 Rhododendron latoucheae 0.029 0.041 0.132 20.173
H &A% Pseudotaxus chienii 0.046 0.062 0.064 17.208
4T AL ZS Camellia chekiang-oleosa 0.025 0.032 0.078 13.561
Z Bk H X Cyclobalanopsis multiervis 0.060 0.051 0.020 13.086
SRHPAR Ardisia crenata var. crenata 0.030 0.055 0.045 13.036
WITLAE Cinnamomum chekiangense 0.026 0.044 0.052 12.227
FRiZ51% Eurya muricata 0.028 0.029 0.060 11.742
JREE AL Vaccinium japonicum var. sinicum 0.044 0.033 0.017 9.381
RFEFBZR Camellia cuspidate 0.015 0.016 0.053 8.383
B JKAEMK Sorbus folgneri 0.009 0.020 0.051 7.946
JB Fz 3 Temstroemia gymnanthe 0.026 0.035 0.017 7.848
S M F X Cyclobalanopsis argyrotricha 0.015 0.020 0.031 6.588
IEEAR Pieris japonica 0.022 0.026 0.015 6.381
H X4k Cyclobalanopsis glauca 0.005 0. 006 0.031 4.136
HiA2 Cryptomeria fortunei 0.010 0.015 0.011 3.550
K3t Total 1 1 1 300
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Wiener 84§, Simpson 1544 Pielou ¥15) BI84UE L MF , BEX NERBRTHIARR, LSD 2R B&H
25 R LI AR ZEMFEARZE Shannon-Wiener 18507 7E B 2 F (P <0.05) , Simpson $§4(A1 Pielou ¥ 5] &
BREFARE(P>0.05) . NFFAAREBERWYIFZHEHERMENRT : Shannon-Weiner 15401 Pielou ¥5] B
BEHRIATATE >HALE >FATE, AFAAPREERERTIHALEMTE(P <0.05) , HHihk
KALES AR M2 B ERFHFZHEEPED S HEERE, HMER T FeAR$ /& Shannon-Weiner
540 Pielou 35 B4R . Simpson FEHN SRR EEGFE—EEZR, AR LR > o AR E >k
TR.AREREZAEZFBE, BARE BHFREHERARENERZNYMEEE. BHEEMESEY
A

®5 BASEEEFAENEARNUHSHE

Table 5 Species diversity of tree layer and shrub layer of Tsuga tchekiangensis community

et e ot WS
BK Layer ﬁﬂiﬁ LALES . FRHEHH Diversity indices Evenness indices
No. of individuals No. of species
H D o
FrARJE Tree layer 652 19 1.487 £0.218b 0.655 +£0.087¢ 0.645 £0.066¢
$t AR EE Tree upper layer 64 3 0.297 £0.073d 1.012 +£0. 181¢ 0.367 +£0. 136e
Fr AR E Tree middle layer 519 14 0.996 £0.002a 0.677 £0. 090b 0.998 £0.004c
F* AR T E Tree lower layer 59 10 0.132 £0.041cd 0.443 £ 0. 069a 0.159 +0.052¢
# AR E Shrub layer 1255 19 1.993 £0.328a 0.794 +£0. 105¢ 0.798 0. 106¢

FERPIREARRF R a, b, c,d,e ERAFBEREBIBHEEREBENERBE (P <0.05) Table capped with different letters a,b,c,d and e

indicate that the differences of diversity indices between layers are significant at 0.05 levels

3.5 FHRHFRGH

FHBEAR I G5 P R RE R AR IS AR RO 40 R 00, BB WRR DR BUR BE B R BRI R 4™ o IRER
BRERBRIIHITLIR, 24 AW AT 5 ADNFPEE SIS EL, Bl BA0&RY (Unimodal type) i) BK 2 ( Sporadic
type) X% H ( Bimodal type) & 52 (Pyramid type) M HAEE (Unibar type) (18 2), A3BHUETAM T
EBRREWT : (1) SIERIRIFR & M T AR R EF R RE FIRE A Fr ok M R 7 IR LA & 4T 7
ARIFE AR, X B R DR RE AR, REFR S R — ZHAN A ES K RIERES, HEZ
NERHESEEFME, MR R REEER TEERRE, (2) RIRE GiREER, HEERHAE H R
MFE AR R RR AL RS RTT 2 BRAT B HKE RS M IR R W B A2 0255 . R ETPIETER 77 SkASHE
EANRER L, BEREEPENREE B, GRS R RN AL R, HEHENE D, EMELEE —
TERE BN, BREARNFEAESERR AL RN, B RESEREELE, (3) Wik
B pR-] 78, RN R VB A AL R — R RN T AR R MERRG RS, SR /MR
PALH RN RARRAL B/ NEFTA U, b B — %8 1 /ME R A il 2 LU AR IEH e B9 SE 8T, BRI e B9
RBEHBENCERMERE, (4) TFERNMMNERE BR  SRAMOEMRE 4 FFEFEST AR
Wi, MEARGRREESEW S, R EER PR NMER B, —BIERBR MR, iR RS
KA, (5) HAERBRFA IR RE SR ORER RS 7 SN R AR RS HEA R B B2
DA gt R R R K. X S B LA TR/ MR RAF R R A, T B e g, i B A REVE I R
BREHAK,
4 HZitHitie

R AR R ZSREEANR R T HENMA RS AR R, RM SR S B4
127 Y SRR N M RS S5 K T O34T , T USRI R BB VE O G5 AR AE . N BT R R R
WRKE EARE > TR, ABIRE—7 T E TR PRSI EE , BRS AL SR SR ib
1, 75— 7T FEARZ R T HEARTRSL , BAHE T R EETT AR EILE G, X AR AR Z R B
BETRAR, HitESE" WHREROER: EXRBNEREHAS, ST BHRESENREHYHR,

hitp : //www. ecologica. cn
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M B RBPREZREN, XA TR BARES BRI PR, BEE D TRAR RSB RELT 6 ~
14m 2], i FFRA DR, FTALERT BAMEIIFRTER A, X 0 B 58 H BASREE (R 4 BRI B
%, BRI L W LA BY X BB VRRR A R, AR T B K 2R, B4h, WRE T M EEE
ZREMAN S BAR, T LI REE AR RS , B TEAM BB RN, ZB WISk —
AN AT P BB 1 B B IR 2RI ST

RETBE A M2 AR S 2T P2 T R R TE AR ) R I ERAVR B s S A R R B R TERE VR
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