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Abstract: Two T. chinensis communities, from Niushiping and Lishuzhou in Taoyuandong National Nature
Reserve, are studied by using the methods of plots for the composition and structure of the communities.,
using Shannon-Weiner index, Simpson index and Pielou index for species diversity of every layers and u-

sing diameter class frequency distribution of T. chinensis to analyze the age class frequency distribution
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and the regeneration of the target population. The results are as follows: (1) since the evergreen plants are
dominant, the physiognomy of the two communities show some seasonal changes of dark green in summer
and light yellow-green in autumn and winter. (2) Twenty-six species in 21 genera of 13 families compose
the T. chinensis community of Niushiping and the T. chinensis community of Lishuzhou contains 22 fami-
lies, 30 genera with 36 species. Their proportions of temperate genera of seed plants are higher than that
of tropical genera, which shows the subtropical montane property of geographical elements. (3) The verti-
cal structure of above two communities can be divided into three layers, i. e. tree layer, shrub layer and
herb layer and the tree layer includes three sub-layers, i. e. upper layer, middle layer and lower layer. (4)
Shannon-Wiener index and Simpson index arrange as lower layer of tree > middle layer of tree > shrub
layer > upper layer of tree in both communities, and Pielou index of middle layer of tree and lower layer of
tree is higher than that of upper layer of tree and shrub layer in both communities. (5) The dominant pop-
ulations of the T. chinensis community in Niushiping are Rhododendron ovatum, T. chinensis, Camellia
cuspidata and Rhododendron latoucheae while the dominant populations of the T. chinensis community in
Lishuzhou are Schima argentea , T. chinensis, Rhododendron latoucheae and Rhododendron hypoblemato-
sum. (6) According to the age frequency distribution and the survival analysis, the T. chinensis popula-
tion from Niushiping is a declining population and unable to regenerate itself because of lacking of enough
younger age individuals; the T. chinensis population from Lishuzhou is a increasing population with a cer-
tain number of younger age individuals and relatively reasonable age structure while the high canopy densi-
ty could be a limiting factor that challenge its natural regeneration. In conclusion, we suggest that in situ
conservation and proper human intervention are necessary for the T. chinensis community of Niushiping
and further monitoring is essential for the T. chinensis community of Lishuzhou.
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Table 1 Composition of two T. chinensis communitites

from Taoyuandong

4= 47 BE Niushiping  Z48 M Lishuzhou

Ft Family (NP/NG) (NP/NG)
1125 F} Theaceae 5/5 5/4
&R Lauraceae 3/3 2/2
F S £ Rl Ericaceae 3/2 5/2
Rl Rosaceae 1/1 3/2
1L A} Symplocaceae 1/1 1/1
723} Bl Fagaceae 0/0 2/2
P Bl Pinaceae 1/1 2/2
Al Araliaceae 2/2 1/1
BB Anacardiaceae 2/1 0/0
WA B Aceraceae 1/1 0/0
K FH R Aquifoliaceae 1/1 0/0
4Bl Caprifoliaceae 0/0 1/1
B Al Celastraceae 0/0 1/1
ta i # ARl Clethraceae 1/1 1/1
% B ftiF} Daphniphyllaceae 0/0 1/1
fifi Bl Ebenaceae 1/1 0/0
L Gentianaceae 0/0 1/1
B H R} Saxifragaceae 0/0 1/1
VWHEL Cyperaceae 0/0 1/1
KA F} Gramineae 1/1 0/0
B4 FF Liliaceae 0/0 1/1
228} Orchidaceae 0/0 1/1
21 G 2R} Taxaceae 0/0 1/1
¥ #} Taxodiaceae 0/0 1/1
MR BE Aspleniaceae 0/0 1/1
B El Gleicheniaceae 0/0 2/1
LA EL Lycopodiaceae 0/0 1/1

T NP R P A8 NG FoRJE#.

Note: NP. number of species, NG. number of genera.



6 4] TG E A WA IR [ A G A SR AR AP DX 7 BRAZ R RS ) 5 LR AR O B 1237

84.16 % Fl 95. 03 % ; L BS L B W 7E HE A 2 L TR K TA T2 WA SN L I, FE IR EE A (Ca-
TEMBRTENE L E RS NER, FERY mellia cuspidata) s T T R EETR K L2 &84
At (Rhododendron ovatum) 5 1L 4% Bl 16 ¥ A 2 X 22 BEAR I 1ao) . BB U BE 75 25 J2 5 2 1Y)
T2 SHEAYCHEMELARYHIER LR
J[4.6.,40]

Table 2 The Comparison of the geographical elements of five T. Chinensis communities

JEE/ AR R 4 A SR BB Genus quantity/Proportion/ %

434 X 257 Type of distribution WIEE 441 51 W rE LA Bt PH R B wWEEE WUk
Niushiping, Lishuzhou, Gaopo., Guangze., Jiulongshan,
Hunan Hunan Guiyang Fujian Zhejiang
1. {4 Cosmopolitan — 2/— 3/— 1/— —
2. 72 ¥if7 43 A Pantropic 4/19. 05 3/12.00 3/7.89 5/15.63 3/15.00
3. FRGHT VI A 5 N 18] B3 A Trop. As. and Trop. Amer. 4/19.05 4/16.00 1/2.63 2/6.25 2/10.00
4. [HHEF 3 20 4 Old World Trop. — — — — —
5. FHE I 2 B KR PEDH Trop. As. and Trop. Australia — — 3/7.89 2/6.25 —
6. BT I AR 434 Trop. As. and Trop. Afr. — — 1/2.63 — —
7. AWM 3G Trop. As. 2/9.52 4/16. 00 5/13.16 3/9.38 3/15. 00
8. b /0 M N. Temp. 4/19. 05 5/20. 00 13/34.21 6/18.75 5/25.00
9. KW KAt )l E. As. and N. Amer. Disjuncted 4/19. 05 4/16. 00 6/15.79 10/31. 25 4/20.00
10. IH - FLiR A 704 Old World Temp. — — 2/5.26 — —
11 WY 43 A Temp. As. — 1/4.00 — — —
12. #irh % [X. Mediterranea — — — — —
13. fiF C. As. — — — — —
14. ZW E. As. 2/9.52 2/8.00 3/7.89 3/9.38 1/5.00
15. fE4%E A Endemic to China 1/4.76 2/8.00 1/2.63 1/3.13 2/10. 00
P RS> (2~T7) Tropical elements 10/47. 62 11/44.00 13/34.21 12/37. 50 8/40. 00
W 43 (8~15) Temperate elements 11/52. 38 14/56. 00 25/65.79 20/62.50 12/60. 00
160 [ 300 w LR R
250 L ¢ Evergreen broad-leaved tree
3 3 = AR IR
° °
g g 200 Evergreen needle-leaved tree
& £ =% 150 o %R
=z 80 xS i :
S5 S- 3 Deciduous tree
&3 60f <32 qo0}
2 =
S 40 S
= s S0t

[
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ool B m— W
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é 21400 d
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€3 < 510004
E 2 400 F
E o
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ae. FOTFHEITBRIZIE bod. BN R I A RETS .
P 1 BR USRI R 7 A2 B 9E 5 B R 43 A (e b) B AR BLA5H BT (e dD
a, c. Tsuga chinensis community from Niushiping; b, d. Tsuga chinensis community from Lishuzhou
Fig. 1 The height class frequency distribution (a, b) and vertical structure (¢, d) of T. chinensis

community from Taoyuandong
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FiHE, BB 52, 14, & T H A BT A Fi i 19 2 (H
A AT B S 2 3 A 5 AR AN G AR AL RS AR
HEAE 45k 18. 08 F1 6. 98; 76 H kA EHE R ZE X
ForAn (R 5) . )R T g2 iz e K=
B4 DI A B R AR A B N P RS B R L R
S35 h 23,98 F1 20. 855 IR AL A HE R RE FA AL Y A
BE VR B W B INFEERILEZR 1L (Clethra barbinerv-
i) FPHE(R 6) . (4) BB U I 7 BRAZ BE VR HE R )2
R AT R 2 G 1 L B ol B R0 80K Y R 5 R G
SRR SR AR A L MR | S BT O AR RE | H R A8
RN 7 BRAZ RN E o rb R 7 BRAZ R R 1 S
3.57(F 1),
3.5 BABCMBENEREHNNBEDS

M 2 BT AR s A A0 B 5 A2 VR h e 7
BRAZ R I AT 8 45 7 o 3 1B RN RE 24T B B A4S
B D AR A A XS & 5 B A AR LR oy
MAELE 6 25 9 W9 IFAESH 7 I ZUHh IR 8
U AL FRREZESE 2 W55 12 gL 13 K
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5 T WG IR L R AR R AR TR .
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Table 3 Species diversity of T. chinensis community from Taoyuandong

REE L — R

Locality-Layer

Shannon-Wiener $§ %%
Shannon-Wiener index

Pielou #5 %k

Pielou index

Simpson 1§ %1
Simpson index

41 FF-F7 K JZ Niushiping-Tree layer 2.287 6 0.819 4 0.686 5
4 47 FP-F7 A | JZ Niushiping-Upper layer of tree 0.862 9 0.360 3 0.443 4
4= 41 FF-F¢ A 71 )2 Niushiping-Middle layer of tree 1.662 3 0.717 3 0.721 9
4 BE-F7 K F )2 Niushiping-Lower layer of tree 2.1115 0.788 8 0.664 4
4 7 BE-3E K |2 Niushiping-Shrub layer 1.248 4 0.520 8 0.486 7
24y BE-30 K 2 Niushiping-Herbaceous layer 2.105 14 0.860 1 0.914 4
ZB -7 AR JZ Lishuzhou-Tree layer 2.3015 0.858 1 0.698 3
Bt -FF A 12 Lishuzhou-Upper layer of tree 1.062 9 0.5888 0.660 4
FLR -T2 A H )2 Lishuzhou-Middle layer of tree 1.809 6 0.764 5 0.685 7
Fut-F7 A F 2 Lishuzhou-Lower layer of tree 2.226 4 0.815 4 0.683 3
FLH - A2 Lishuzhou-Shrub layer 1.780 3 0.724 7 0.534 3
ZL -5 A 2 Lishuzhou-Herbaceous layer 2.733 0 0.873 9 0.775 0
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Table 4 Importance values of tree populations in the T. chinensis community of Niushiping

GBS LERSEAE S LEPOp TS LiEDORY Y S HEH
Species Relative abundance Relative frequency Relative dominance Important value

4R Rhododendron ovatum 0.366 9 0.108 7 0.269 5 24.84
BT 842 Tsuga chinensis 0.082 7 0.108 7 0.298 1 16. 31
gy & &2 Camellia cuspidata 0.149 9 0.076 1 0.068 3 9.81
JE f AL BY Rhododendron latoucheae 0.082 7 0.076 1 0.045 2 6. 80
WM Toxicodendron vernici fluum 0.064 6 0.065 2 0.053 6 6.11
SEHHE TLIN Gamblea ciliata var. evodii folia 0.043 9 0.065 2 0.028 4 4.59
JE B¢ & Ternstroemia gymnanthera 0.043 9 0.054 3 0.017 7 3.86
SRR FF Schima argentea 0.002 6 0.010 9 0.093 2 3.56
LRI Clethra barbinervis 0.018 1 0.054 3 0.008 9 2.71
WAL Symplocos sumuntia 0.0155 0.043 5 0.015 4 2.48
Fi# Diospyros kaki 0.010 3 0.032 6 0.017 6 2.02
AREEW Toxicodendron sylvestre 0.010 3 0.032 6 0.007 2 1.67
Y2 A Eurya japonica 0.015 5 0.0217 0.006 4 1.46
WAL Lindera glauca 0.007 8 0.032 6 0.001 8 1. 40
EH WL Symplocos glauca 0.012 9 0.0217 0. 006 4 1. 37
HMEW Acer davidii 0.010 3 0.0217 0.003 1 1. 17
MEAR Sassa fras tzumu 0.005 2 0.021 7 0.006 7 1.12

TEAUHN I TEHREHART LA, 3£ 6.7 [,

Note: Tree populations which importance values less than 1. 00 are not listed. The same as Table 6 and 7.
RS HANEARUBEEEAMBEEEZR

Table 5 Importance values of shrub populations in the T. chinensis community of Niushiping

GilES AHXT 22 B AH X 45 % iEDORYEZY S A
Species Relative abundance Relative frequency Relative coverage Important value

R Rhododendron ovatum 0.663 0 0.256 4 0.645 8 52.17
M3 4K Camellia cuspidata 0.1381 0.230 8 0.173 4 18.08
J f AL B Rhododendron latoucheae 0.044 2 0.128 2 0.036 9 6.98
JE {2 7 Ternstroemia gymnanthera 0.038 7 0.051 3 0.0517 4,72
WM Lindera glauca 0.022 1 0.076 9 0.014 8 3.79
WA Eurya japonica 0.022 1 0.051 3 0.0111 2.82
JEE 213 [ Cleyera pachyphylla 0.016 6 0.051 3 0.011 1 2.63
BER Toxicodendron vernici fluum 0.005 5 0.025 6 0.029 5 2.02
25 L Symplocos glauca 0.016 6 0.025 6 0.0111 1.78
4l Vaccinium bracteatum 0.011 0 0.025 6 0.005 5 1. 41
H MR Acer davidii 0.011 0 0.025 6 0.003 7 1.35
S TN Gamblea ciliata var. evodii folia 0.005 5 0.025 6 0.003 7 1.16
KET Litsea pungens 0.005 5 0.025 6 0.001 8 1.10

TG WRE AR
Note: Including all the shrub populations.

BB R T A R B SR R (R O RITE TO RN AR B — I (F 3.b) s (3 3
Tk (B3R (DRI mg Jr RAZFhBE LS M AF G LAAT R BE 1 A A7 28 L RBBE T S AL e AR
E—E W BN 5 ()5 3 PR HAEIE I — A G (L3 AR A R B0 B A0 T 5 Hil i 5 e i 1 ([&]
it 30 2 B A H A 0 0 U R R (3, ) DL KSE v d) s (D FNEE 5 LU AT R AL T R AL
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Table 6 Importance values of tree populations in the T. chinensis community of Lishuzhou
LN AHXT 2 B2 EROp RS AH S O 34 B2 A
Species Relative abundance Relative frequency Relative dominance Important value
B ff Schima argentea 0.175 5 0.094 5 0.449 4 23.98
B T8 AZ Tsuga chinensis 0.1335 0.126 0 0.366 0 20. 85
JE Ak BY Rhododendron latoucheae 0.245 0 0.086 6 0.033 4 12.17
SZEY TN Gamblea ciliata var. evodii folia 0.1389 0.126 0 0.032 4 9.91
e LMD Clethra barbinervis 0.100 5 0.126 0 0.024 5 8. 37
Z Ik K Cyclobalanopsis multinervis 0.031 1 0.055 1 0.012 2 3.28
B ALY Rhododendron hypoblematosum 0.029 3 0.047 2 0.003 0 2.65
LR AE Rhododendron ovatum 0.029 3 0.039 4 0.002 4 2.37
EVERS Pinus morrisonicola 0.007 3 0.031 5 0.021 0 1.99
AR Cunninghamia lanceolata 0.009 1 0.031 5 0.016 1 1. 89
FUf Itea chinensis 0.014 6 0.039 4 0.002 3 1.88
F5 L Symplocos glauca 0.009 1 0.039 4 0. 006 6 1. 84
JEFLTIR W Cleyera pachyphylla 0.016 5 0.023 6 0.013 8 1. 80
x7T BENNEAFREEEERWMEEEE
Table 7 Importance values of shrub populations in the T. chinensis community of Lishuzhou
LS X2 B AH X 45 % AT R $4 B2 G 3
Species Relative abundance Relative frequency Relative dominance Important value
JBE 1 ¥ BY Rhododendron latoucheae 0.397 9 0.117 6 0.387 3 30. 09
B ALY Rhododendron hypoblematosum 0.327 7 0.110 3 0.231 3 22.31
e K 1WMD Clethra barbinervis 0.078 6 0.110 3 0.109 9 9. 96
S TN Gamblea ciliata var. evodii folia 0.029 5 0.073 5 0.043 3 4,88
L 4K Rhododendron ovatum 0.032 3 0.066 2 0.037 3 4.52
K2 Tsuga chinensis 0.017 5 0.073 5 0.016 1 3.57
RBEE A Eurya acutisepala 0.014 7 0.066 2 0.009 1 3.00
JEM2TIR kb Cleyera pachyphylla 0.017 5 0.036 8 0.035 5 2.99
WZE Camellia olei fera 0.007 7 0.051 5 0.010 8 2.33
FUf Izea chinensis 0.012 6 0.036 8 0.010 4 1.99
Z ki X Cyclobalanopsis multinervis 0.006 3 0.044 1 0.007 3 1.92
SEF I Symplocos glauca 0.003 5 0.036 8 0.006 7 1.56
18 254 Eurya muricata 0.013 3 0.014 7 0.014 5 1.42
I ik K2 Neolitsea phanerophlebia 0.008 4 0.022 1 0.010 4 1. 36
AR FF Schima argentea 0.005 6 0.022 1 0.0111 1. 29
10 5 BAP 60r b AR
9F Niushiping Lishuzhou
@ s 50
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g 7 S 40
5 6 o)
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Fig. 2 The age class frequency distribution of T. chinensis population from Taoyuandong



6 TIGFy 5 W PR IR R R G B SRR X O A PSS 5 AR A 1241
8 FAWNEHFSEMBRSENR
Table 8 Static life table of T. a chinensis population from Lishuzhou
- .
Agﬂffiss D B‘;I%ass Mﬁfﬁue a L, Ini, d, @ L. T, e, K. s,
1 0~5 2.5 57 1 000 6.908 474 0.474 763 1588 1. 588 0.642 0.526
2 5~10 7.5 30 526 6.266 193 0. 367 430 825 1.567 0.457 0.633
3 10~15 12.5 19 333 5.809 246 0.737 211 395 1.184  1.335  0.263
4 15~20 17.5 5 88 4.474 0 0. 000 88 184 2,100  0.000  1.000
5 20~25 22.5 5 88 4.474 88 1. 000 44 96 1. 100 / 0. 000
6 25~30 27.5 0 0 / 0 / 0 53 / / /
7 30~35 32.5 0 0 / —35 / 18 53 / / /
8 35~40 37.5 2 35 3.558 18 0. 500 26 35 1. 000 0.693 0. 500
9 40~45 42.5 1 18 2. 865 18 1.000 9 9 0.500 / 0. 000
10 45~50 47.5 0 0 / 0 / 0 0 / / /
11 50~55 52.5 0 0 / 0 / 0 0 / / /
12 55~60 57.5 0 0 / 0 / 0 0 / / /
13 =60 70.0 0 0 / 0 / 0 0 / / /

¥ :DBH. 1% sa.. FEIEH L.

Note:

Total life; e,.

8 r

N

Survival; [

Life expectancy; K,.. Vanish rate; S..

—=— In/,
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S = N W kR N
T

4 5 6 7 8 9 10 11 12 13

1

a. fFIG Ik b, SET 3 (g IH R R (KO 4 e

2 3 4 5 6 7 8 9 10 11 12 13
5 2 Age class

&l 3

Survival rate.

i d, ET-Fsq,. JET-F L, KA Edr: T

DBH. Diameter at breast height; a.. +. Survival quantity; d..

SuF

fm} A )
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o TR e AR Ko H KRR S AP R,

Mortality rate; L,.. Span life; T,.
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a. Survival curve; b. Mortality rate (g,) and vanish rate (K,) value curves; c. Survival rate [ S¢;) ] and cumulative mortality

T2 AR T RAFAE A5 5

rate [ F¢;) | functional curves; d. Mortality density [ f() ] and hazard rate [A¢;) Jfunctional curves

Fig. 3 Survival analysis curves of T. chinensis population from Lishuzhou
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