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Abstract ; This paper aims to clarify the population dynamics and spatial distribution of the rare and endangered plant Tsuga
chinensis var. tchekiangensis in Jiangxi Wuyishan National Nature Reserve, and attempt to put forward the targeted

reservation strategies. It is of practical significance for the local conservation and the sustainable management of natural
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forests. Based on the first inventory of 6.4 hm® long—term plot in the Nature Reserve, population dynamics of T. chinensis
var. ichekiangensis were analyzed through establishing static life table, depicting survival curve and mortality rate and vanish
rate, and applying time sequence analysis. At the same time, function g(r) deduced by function K(r) of Ripley was used
to determine the spatial distribution pattern of T. chinensis var. tchekiangensis population at different growth stages and
scales. The results showed that (1) the age structure of T. chinensis var. ichekiangensis was a “pyramidal” type, belongs to
a recession population. The dynamics of quantitative change among age class indicated that the population was growing at the
present stage, but the renewal ability of T. chinensis var. tchekiangensis was poor comparatively. (2) The survival curve
tended to be the type of Deevey-I. The numbers of population fluctuated slightly after the stage of physical death. (3) The
survival rate of population gradually decreased with age raising, and the cumulative mortality rate was the opposite. As a
whole, the mortality density was low, and the fluctuation range was small. The risk functional curve showed a monotonous
upward trend. (4) After different age classes of time, the number of young trees decreased and the number of middle and
old trees increased or unchanged. In future succession, the shortage of T. chinensis var. tchekiangensis young trees resulted
in individual numbers to fluctuate. (5) 7. chinensis var. ichekiangensis young and middle trees were mainly aggregated in
plot totally. Old trees were randomly distributed at scales of 0—80 m. And g(r) values of all trees were similar to young
trees. Therefore, to further strengthen the conservation of T. chinensis var. tchekiangensis for maintaining its population
numbers , the benign interference measures can be implemented such as proper removal of shrubs or rotten woods to improve
the growth environment of seedlings, which eventually create favorable habitat surroundings for the continuation of

T. chinensis var. ichekiangensis populations in this area.

Key Words: Tsuga chinensis var. itchekiangensis; population dynamics; age structure; spatial distribution; point

pattern analysis
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T TR R ARG 2 BORRE S FRIRISC R A ALRRIE T ARBR T e R R B AR R
A2 . T RE T AL R ShAS RS S R A AR HGE | BN 2 R R AL P
REERRA, EHTRE 2, VPR IR I A L L R R e IR A B X R ik
KA RREAE R R R KRR TR I 4, kB RS R BT LR L R R R R & A T
Stk B AR E R EE . D340, ROk Ty YR A5 R LTS 4R B R AR I A & B2 L AR kR
L R 7 A2 S BB o A B 45O FH SRS JR) 43 A 2R IR 5 A2 40y 1 3 A BRI 5 R B8 ol SR A 43 A 1)
BEML o A AE . WivT Ut Y (e J BRAZ e L v Al i B S SR A A, v N R AR 1] BEIL 0 A 5 45
AT RIRBR, TS0 R 5 BRAZ BRI 3 A R DR R S 2%, AN [ ML DX 8 R D7 R AZ A Sl A A A 4 ) 43 A
GER BRI,

http ; //www.ecologica.cn



4034 A E = 2%
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Table 1 Basic factors for permanent plot in Jiangxi Wuyishan

. IS A1 R34 . TEA 6 B AR
W e B B 2 R s NS RS
. Canopy Stand density/ Shrub Herbaceous
Aliitude/m Aspect Slope/(°) . ) Abundance
density (#k/hm?) coverage/ % coverage/ %
1800 [El4 25 0.85 1600 89 42 35
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Table 2 Dynamic index of number change between adjacent age structure of 7. chinensis var. tchekiangensis population

v, Va Vs Vs Vs Vs Vs Vs Vs Vio Vi Vi 4

pi pi

-65.09 -26.90 11.72 -5.88 7.35 22.22 29.59 56.52 70.00 45.45 66.67 10.41 0.43
V, 5 n RGUCRIER n+ 1 AN Bt AR AL B A 154X Number dynamic index from age class n to n+ 15V, : ZWE SR T4 WA EE O £ B 16 3075
#5841 Number dynamic index of the population when the external disturbance is ignored; V', : % HEAMIRT PR W0 i Fh A f) 50 ek 72 AL B0 2548 40 Number

dynamic index of the population when the external disturbance is considered

2.2 WA RS LR R R L
FIOTBRAZRI R B RRS AR A R INSR 3 P B I B BN, 1 5 AZ I RE A W A0 1 (1, ) 1B e, 4%
BRI A A S R (e, ) BMTRRARG, (UTEER 10 WG AIRE AL 01 22 Hh BLAN TR 3l , LB 55 T°56 9 iy
MR AT,
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Table 3 Life table of T. chinensis var. tchekiangensis population in permanent plot in Jiangxi Wuyishan

Agﬂff}iss a a, l, Inl, d, q. L, T, e, K,
1 37 158 1000 6.908 95 0.095 953 5162 5.162 0.100
2 106 143 905 6.808 95 0.105 858 4209 4.651 0.111
3 145 128 810 6.697 95 0.117 763 3351 4.136 0.125
4 128 113 715 6.572 95 0.133 668 2588 3.619 0.143
5 136 98 620 6.430 95 0.153 573 1920 3.096 0.166
6 126 83 525 6.263 95 0.181 478 1347 2.564 0.200
7 98 68 430 6.064 88 0.204 386 869 2.019 0.229
8 69 54 342 5.835 152 0.445 266 483 1.413 0.588
9 30 30 190 5.247 120 0.632 130 217 1.143 0.999
10 11 11 70 4.248 32 0.460 54 87 1.250 0.611
11 6 6 38 3.638 25 0.658 26 33 0.869 1.073
12 2 2 13 2.565 — — 7 7 0.553 2.565

x: W age class;a: 5 x BN I AEL individual number of age class x;a, : 21U A x WP IAMASL the revised data of a3l : bRiELAETHEL
standardized survival number;Inl_ : FRUEEAFIGETEL the natural logarithm of I ;d, : SET 40 amount of death;q, : FET-% mortality rate; L, :x F] x+1
1 2% A1 R 301 W) £35S ASK the survival individual number from age class x to x+1; T, : A£35 B 8K total survival number;e, ; = A28 life expectancy; K, ;
k% disappearance rate

P2 v, 1 05 BRAZ Bl RE B 6 2 07 BE A 1R 906 K, Inde (BB H IR /D, SR SR B < B SRR
Deevey-1 78, MAIE 3 ffral A1, B J5 SRAZ TR A SE TR AT AR i AR A R S A — B, ¥ 150 O I 2 ity B
{EL 75 10 WG BAME . A AT RER BT ERAZRIIEAE 9 I S0 2 I i AR BRAL T AR IS | MliHE A (AR i il /D>
e B — 2 I3
2.3 FTBRACFIRE AL T

A N TTPAZFRER) 4 DN EAE R B TEAE, 455 18 4 FEL S, T U s 07 JRAZ R RE Y A A7 23 B I
I T R, BRRGET ARG WY B T E AN, 75 9 WA, T s R A R RO, Hh TSR
T—9 W R Z AR iR, 50 9 W Zm  AEAFR S (o) MBBULT R F (1) IR BEA Bk
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Table 4 Estimated values of four functions of 7. chinensis var. tchekiangensis population
e W%
o S(1) F(1) £ A1) o S(1) F(1) S0 A(t)
Age class Age class
1 0.905 0.095 0.019 0.020 7 0.342 0.658 0.009 0.098
2 0.810 0.190 0.019 0.042 8 0.190 0.810 0.015 0.136
3 0.715 0.285 0.009 0.033 9 0.070 0.930 0.012 0.174
4 0.620 0.380 0.009 0.047 10 0.038 0.962 0.003 0.185
5 0.525 0.475 0.009 0.062 11 0.013 0.987 0.003 0.195
6 0.430 0.570 0.009 0.080 12 0.000 1.000 0.001 0.200

S(t) A7 survival rate; F(t) : BFUETR cumulative mortality rate;f(¢) : SET=% % mortality density;A (¢) : fERE R risk functional curves

FETZHERE f( ) BEMAwAR RS0 1 MIEE 2 WGt B KAEL, D9 0.019, FRe/IMELH BRAESR 12 585, 4 0.001, &
PRBEENIRIE RN, fEFR R A (¢) SRR LTRSS 725 2 90 BB s, HUE R T40 3 W gumifik T4
4 WG, B T—9 IR L THIREERCI, 5 3—7 9—12 WS L TR BERAIR
2.4 FRERSEF5 B

A FH I 1] P 1) SO R0 R 3.6 19 NGNS B 5 BRAZ S BG4 A 3 5, Rl i, 75 3
ARG Z 5 25 3 50 4 W MARBIGAR 56 5 I IMARBEF 28 6 I 5 MAREI B E S 1T, 78
6 Ml 9 MR A LR 6.9 WG MARBIEMNE, AR S ECE W, AR, A 2 2 E0A
[ % % ) T 18] 5 B 7 BRAZ A AR B VR 8l

K5 BAREHBHENNERFSHT

Table 5 Time sequence analysis of age structure of T. chinensis var. tchekiangensis population

ﬂf’?\ﬁ Jﬁﬁﬁﬁﬁg M;“) MGU) Mg(l) ﬂ@é& )flﬁﬁﬁﬁﬁ M3(1) Mﬁ“) Mg(])
Age class Initial data ; Age class Initial data
1 37 7 98 120 123
2 106 8 69 98 117
3 145 96 9 30 66 98 97
4 128 126 10 11 37 78 94
5 136 136 11 6 16 57 83
6 126 130 113 12 2 6 36 67

M3(1> \Mﬁ(l) \M()(l) S e 2t 3.6.9 WG ] J5 R 7 A2 A I B0 Y TR M3(1) s Mﬁ(” s MQ(I) is a prediction of T. chinensis var.

tchekiangensis population after the time of age class 3,6 and 9, respectively
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