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Population Structure and Spatial Distribution Pattern of a Rare and
Endangered Plant Pseudotsuga sinensis

HE Bin, ZHANG Ping, LI Qing, CHEN Qunli, LI Yangzheng, LI Wangjun

(Guizhou Province Key Laboratory of Ecological Protection and Restoration of Typical Plateau Wetlands, College of Ecological Engineering, Guizhou

University of Engineering Science, Bijie 551700, Guizhou, China)

Abstract: In order to understand the survival status and regeneration mechanism of Pseudotsuga sinensis
population, the community structure and spatial distribution pattern in Weining County Nature Reserve for P.
sinensis of Guizhou Province were studied. The results showed that the diameter class structure of the population
was a typical single-peak type, with more middle-aged individuals and fewer young and old individuals. The
dynamic indexes (V,,=13.49%, V",,=0.05%) of population structure showed a growth type, But the growth rate
gradually decreased, and the sensitivity to external interference was higher. The survival curve of population tends
to Deevey-II type, with the life expectancy decreased monotonously. The mortality rate showed a “V” type with
two death peaks, the first appeared in I age class and the second in IX age class. Most of the sample plots showed
cluster distribution, while Q2 and Q7 plots showed uniform distribution. The spatial distribution pattern changed
from cluster distribution to uniform distribution along the age. Therefore, the main factor of endangered
population of P. sinensis was the failure of young individuals to replenish population in time, it was suggested to

strengthen seedling tending and promote regeneration of P. sinensis population through moderate disturbance.
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FREFS S5 BB 1) FTUUE Y, SEAZ RIRFIRERS
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L 25.07%, FHUCON VR 884, 43 3 s
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160 L Table 1 Dynamic change index of Pseudotsuga sinensis population
5140t 74 DBH TR BAFRE
E 10l Age class (cm) Dynamic index Dynamic index /%
4 <2.5 _
& 100 F I Vi 35.70
£ ool 1l 25~7.5 V) —68.75
< 60k I 7.5~12.5 Vs 2727
sl v 12.5~17.5 Vy 18.18
ol v 17.5~22.5 Vs 52.08
I m v vV vV oW W X X V! 2257273 Ve 20.29
o 27.5~32.
W% Age class viI 7:5-325 4 38.18
- VIl 325~375 v 41.18
B 1w R LK) . 1. DBH<2.5 em; II: DBH 2.5~7.5 cm; III: 8
IX 37.5~425 Vo 45.00
DBH 7.5~12.5 cm; IV: DBH 12.5~17.5 cm; V: DBH 17.5~22.5 cm; VI: X =425 Vio _
DBH 22.5~27.5 cm; VII: DBH 27.5~32.5 cm; VIII: DBH 32.5~37.5 cm; Vp,- 13.49
v, 0.05
IX: DBH 37.5~42.5 cm; X: DBH 242.5 cm. o 0.40
max

Fig. 1 Age structure of Pseudotsuga sinensis population. I: DBH<2.5 cm; II:

DBH 2.5-7.5 cm; IIIl: DBH 7.5-12.5 cm; IV: DBH 12.5-17.5 cm; V:
DBH 17.5-22.5 cm; VI: DBH 22.5-27.5 cm; VII: DBH 27.5-32.5 cm;

VII: DBH 32.5-37.5 cm; IX: DBH 37.5-42.5 cm; X: DBH =42.5 cm.

I, FREEARRE HIGKEH AR

2.2 PhEERFAA T RIS Hh &

A7HE 71 BEAE S IS A 1S DN T 2 s, 1~ B2
e MU, U BRI IRI SR (O A BTG S AR ST HE A, A
PRI SEFALSS, REA RLHRI IR RE BT, ALt T
BERKIERH, e fE VIL RS T IEEHBEE, W]
PR B E i r A BT R IR, &
PREIEE, X REaSS SRR I ALY A R LA AT

T A SE T3 (q) FH R (K AL 55— 2,

GRS GBEIm, SRRRE . E 1T R BLEE
1 ANEAE, FET 2 FE 253 7118 0.266 A1 0.309; 7E
I~V BRAETFANE KRR IEE N ER B ACA, I
I ZE T AV 2R 343 3l 9 0.231 F1 0.262; 7E V~
IX W AE T Z AN 5 28 X2 [l 1 21 0.593 F10.899,

AL PRI SR Ay R (R 2)R W], SAZ P RRIS 22
iR seRE, BRI AAE R ()R BN
PE, ZHEeE BOMAIR KRB, A by BORPHEAR X
Fasg, B BUMARLD: BEEFR KNG, ek
MAF S B (LB D o e ) 2 i ) B AE (e BE R

BRIOE N R IR W T RS, SRR BEIE 2 IRE.
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Table 2 Static life table of Pseudotsuga sinensis population

W2 Age class (x) DBH (cm) Ay a, A In/, d, qx Ly Ty e K,
I <25 25 164 640 6.462 170 0.266 555 2042 3.189 0.309
11 25~75 40 120 470 6.153 117 0.249 412 1497 3.183 0.286
11 7.5~125 128 90 353 5.868 83 0.236 312 1085 3.071 0.269
v 125~17.5 176 69 270 5.599 62 0.231 239 773 2.864 0.262
\% 17.5~22.5 144 53 208 5.336 49 0.236 183 535 2.573 0.269
VI 22.5~275 69 41 159 5.067 41 0.256 138 351 2213 0.296
VIl 27.5~32.5 55 30 118 4.771 35 0.300 100 213 1.803 0.356
VIII 32.5~375 34 21 83 4.415 32 0.388 67 113 1.361 0.491
IX 37.5~425 20 13 51 3.924 30 0.593 36 46 0.907 0.899
X =425 11 5 21 3.025 21 - 10 10 0.500 -

x: WG Ay x WEAMARL a BVEIE x B RINAFE MESL e x BETTIEIFRHE A NMEEL de A x B x+ 1 B IIARHEBE T HG g0 Mox Bl x+1
BPHIBUTR; Ly M x Bl x+ 1 BT EIAFENEEG T Z=x WP NMAEL e x RPN LA fr K THAE

x: Age class; 4,: Number of survival at x age class; a,: Number of survival at x age class after smoothing; /,: Number of standard survival beginning x age class;
d,: Number of standard death at age class from x to x+1; ¢, Mortality rate at age class from x to x+1; Ly: Average number of survival at age class from x to

x+1; Ty: Total number of survival equal or bigger than x age class; e,: Expecting life at x age class; K,: Vanish rate.
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TR E RS, 5 I~ VIR & R 5
NTLR, FETIREREE; VILISGE, 152
RERECK, TR . BAZPEE IS AT
Deevey-1 Al Deevey-11 B2 [8]. R HFRECTFEA
TR B TINE, HE BB AEIRG, &G
BEFRBOTFE Ne=7.3683¢ 07> (R?=0.899 9) I bk
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6.5
6.0
55F
5.0
45+
40+
35+
3.0
251
2.0

PRIEALAT I XA
Normalized survival logarithm (In/x)

1 I Il vV vV v VI v X X
W% Age class

Kl 2 BAZRIEEARE I 28, I: DBH<2.5 cm; 11: DBH 2.5~7.5 cm; I1I: DBH
7.5~12.5 cm; IV: DBH 12.5~17.5 cm; V: DBH 17.5~22.5 cm; VI: DBH
22.5~27.5 cm; VII: DBH 27.5~32.5 cm; VIII: DBH 32.5~37.5 cm; IX:
DBH 37.5~42.5 cm; X: DBH =42.5 cm.

Fig. 2 Survival curve of Pseudotsuga sinensis population. I: DBH<2.5 cm;
II: DBH 2.5-7.5 cm; III: DBH 7.5-12.5 cm; IV: DBH 12.5-17.5 cm; V:
DBH 17.5-22.5 cm; VI: DBH 22.5-27.5 cm; VII: DBH 27.5-32.5 cm;

VIII: DBH 32.5-37.5 cm; IX: DBH 37.5-42.5 cm; X: DBH =42.5 cm.

R 3 WA 8] ) ATk =)

Table 3 Spatial distribution pattern of Pseudotsuga sinensis population

R R TR0 H, 10 W SO Ml i A0 i 4 5 i T
Deevey-II.

2.3 FhEERZE H AR

AN [RI A Hb 25 A2 Fh A 1R 25 1) 2 A A SR 22 e R
(R 3). FEth Qx F1 Q7 I B RE(O)/NT 1, Wi
Qo FI1 Q7 R AL PR 1 723 8] 43 AT 4 JRy 351 20 3 A+
HABFEHL Y BOREIS R T 1, BB 2 18] 2 A b )
BURGERE AT . HAR AT SR 4RhR, WSt 454k
(PAD MWAEFRH(D ¥ EULHR £ (1e) 1 Cassie $E3L
(Ca)ytBf5H T RIFERISE R B WM RE,
FEHL Q2 FH Q7 I M R /INTFo e R, RIAFEHL
WAL SRR D, AR ROR, AN TE 58
FlaTRE, RERE.

2.4 FEAE R B B2 B AR

M 4 T, ANER B B B A R 25 (8] 4
MR 1~VI @SHRNT B RE(C). Rt
B(PAD NAEFRE(D) §HU TR H(Ie) M Cassie 15
H(Ca) KT VII~X WG, RIHEEREIIE; VI~
X WG R I 51534 - WPIIIRET (MR E,
B A WL HISE N,  BEAZ PR 0PI BRI N
BN G AR A, RV RIABIRAME, Bk
KE, I~VIBEHFIRT I E KT VII~X.
I, 55 VI W02 A2 FIE AR 400 M35 5 70 A
AT 1

ke 4
o c e g < Sptat pater
Qi 2.616 9.866 1.196 1.616 1.152 0.196 C
Q 0.667 2.167 0.867 —-0.333 0.889 -0.133 U
Q3 2.000 4.500 1.286 1.000 1.231 0.286 C
Q4 4.222 6.222 2.074 3.222 1.879 1.074 C
Qs 1.874 8.124 1.120 0.874 1.094 0.120 C
Qs 2.400 6.400 1.280 1.400 1.221 0.280 c
Q; 0.444 2.444 0.815 —0.556 0.848 —0.185 1%
Qs 1.404 8.654 1.049 0.404 1.038 0.049 C
Qo 3.037 6.537 1.453 2.037 1.359 0.453 C
Qio 1.311 4.061 1.083 0.311 1.067 0.083 C
Qu 2.613 9.363 1.208 1.613 1.161 0.208 C
Qi 1.238 7.238 1.034 0.238 1.026 0.034 C

C: YHBREG M PEHREEE, PAL RYGEREG I WAIREL Le: §7 BB Co: Cassie $8EL € &HEM0; U 39515010 .

C: Diffusion coefficient; M*: Mean crowding; PAI: Index of patchiness; I: Clumping index; /¢: Index of diffusion; C,: Cassie index; C: Clump distribution;

U: Uniform distribution.
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Table 4 Distribution pattern of Pseudotsuga sinensis population at different age class

1498 Age class DBH (cm) C M* PAI I Ie C, I3 Aiit% 5 Spatial pattern
I <25 1.471 2.304 1.257 0.471 1.247 0.257 C
11 2.5~75 7.330 9.913 2.766 6.330 2.658 1.766 C
111 75~125  6.834 11.584 2.015 5.834 1.944 1.015 C
v 12.5~17.5 4.292 12.625 1.353 3.292 1.326 0.353 c
\Y 17.5~22.5 1.895 6.312 1.165 0.895 1.154 0.165 c
VI 22.5~275 2.459 5292 1.381 1.459 1.357 0.381 C
VI 27.5~325 0.338 1.671 0.716 -0.662 0.730 -0.284 U
VIII 32.5~375 0.429 1.179 0.673 -0.571 0.686 -0.327 U
X 37.5~42.5 0.424 0.924 0.616 -0.576 0.627 -0.384 U
X =425 0.686 0.603 0.658 -0.314 0.545 -0.342 U

C: YHBREG M PEHREEE, PAL RYGEREG I NSRS Le: §7 BB Co: Cassie $8EL € &HEM0; U 3515010 .

C: Diffusion coefficient; M*: Mean crowding; PAI: Index of patchiness; I: Clumping index; /¢: Index of diffusion; C,: Cassie index; C: Clump distribution;

U: Uniform distribution.
3 Sieitie

3.1 BEREFEERZMRHE

TE D F0 R S5 A R AE AR T 1 e P A A
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