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Study on the Structure and Spatial Pattern of the Endangered Plant

Population of Abies yuanbaoshanensis
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Abstract: Abies yuanbaoshanensis is an endangered evergreen conifer endemic to Guangxi, and listed in the
Red Data Book of plant in P. R. C., with less than 900 individuals remaining on earth. 5 plots were
established in Yuanbaoshan Nature Reserve, and field data were obtained by tallying with contiguous grid
quadrate method. The time-specific life table, survivorship curve and size structure of Abies
yuanbaoshanensis population were analyzed and a spectral analysis of the population dynamic was made in
this paper. The results showed that size distribution of the whole population generally fit the reverse “J”
type and had a stability structure, majority of the individuals were seedling. The survivorship curve
indicates that the mortality is high at the younger stage than in others. The expected average life largely
decreased for Abies yuanbaoshanensis population after DBIH >>2lcm. Spectral analysis shows an obvious
periodic fluctuation existed in the population. In the stage of the mature forest, the structure of the Abies
yuanbaoshanensis had a process of fluctuation accompanying the regeneration or rehabilitation through
forest gaps. Although, the spatial patterns of Abies yuanbaoshanensis population differed at various
developmental stages, the general was clump: clump for seedlings and saplings, random for adult trees
and even for big trees respectively. These differences at various developmental stages were related to their
biological and ecological characteristics and microenvironments.
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Fig.1 Population structure and survivorship curve of Abies yuanbaoshanensis
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Table 1 Static life-table of Abies yuanbaoshanensis population
0) @ ® ) ® @ ®
No. (X-X" (cm) Xa Lo ol Dr  Qa Ex
1 H :0~50cm 106 1000 3.000 670 0. 670 1. 32
2 H: 50~100cm 35 330 2.519 207 0. 627 1.99
3 H>100cm,D<3. 0cm 13 123 2.090 95 0.772 3.50
4 3~6 3.0 9 28 1. 447 19 0.679 12. 64
5 6~9 3.0 1 9 0. 954 0 0 38.78
6 9~12 3.0 1 9 0. 954 9 1. 000 37.22
7 12~15 3.0 0 0 0 — — —
8 15~18 3.0 1 9 0. 954 — — 36. 11
9 18~21 3.0 3 28 1. 447 11.11
10 21~24 3.0 11 104 2.017 76 0.731 2.36
11 24~27 3.0 3 28 1. 447 T 6. 39
12 27~30 3.0 4 38 1. 580 0 0 3.84
13 30~33 3.0 4 38 1. 580 19 0. 500 2.84
14 33~36 3.0 2 19 1. 279 0 — 4.68
15 36~39 3.0 2 19 1. 279 10 0.526 3.95
16 39~42 3.0 1 9 0. 954 0 0 7.33
17 42~45 3.0 1 9 0. 954 — — 5.22
18 =>45 30.0 3 28 1. 447 — — 1.18
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Fig. 2 Spectral analysis for population dynamic of Abies yuanbaoshanensis
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Table 2 Distributing pattern and dynamic of Abies yuanbaoshanensis population
N=30 S=10mX10m
Number
Size class of individual Mean Variance V/m ! 4 k ol
I 106 3.5333 43.0161 12. 1744 42.5333 353. 0566 0. 5465 0.1064
I 35 1.1667 6.9023 5.9163 18. 7209 171.5714 0. 1381 0. 1446
Il 13 0.4333 0.7368 1. 7003 2.6672 49. 3077 0.292 0. 0584
Y 10 0. 3333 0.4368 1.3103 1.1813 38 0. 606 0. 0345
V 22 0.7333 1.2368 1. 6865 2.6146 48. 9091 0.746 0.0327
VI 7 0.2333 0.1851 0.7931 0. 7867 23 —1 0. 0345
VI 2 0.0667 0. 0664 0. 9655 0.1314 28 —1 0. 0345
I~V 194 6.4667 100. 3954 15.5251 55.3123 450. 2268 0. 8204 0.0753
. d Catl/i) b ! " m fm Distribution model  Result
I 19. 0230 1. 8298 3. 9245 11. 1744 14. 7077 2. 8298 NB C
I 10. 9743 7.2411 5.1933 4.9163 6.083 8.2411 NB C
I 2. 3807 3. 4247 2.6293 0.7003 1.1336 4. 4247 NB P C
I\ 1. 1680 1. 6502 2.0 0.3103 0. 6436 2. 6502 NB C
\ 2. 3405 1. 3405 3. 3766 0. 6865 1.4198 2. 3405 NB C—R
Vi —0.7675 —1 0 0. 2069 0. 4402 0 P E
Vi —0. 0665 —1 0 0.0345 0.1012 0 P E
I~V 22.4577 1. 2189 3.1825 14.5251 20.9918 2.2189 NB C
N=120 S=5mX5m
S n m v V/m t x? k GI
I 106 0. 8833 4. 4401 5. 0265 31.0702 598. 1509 0. 254 0. 0383
I 35 0.2197 1. 0151 3. 4802 19. 1350 414. 1429 0. 0696 0.0729
n 13 0.1083 0.1310 1.2094 1.6173 143.9231 0. 408 0.0175
v 10 0.0833 0. 0770 0.9244 0.5833 110 —1 —0. 0084
\ 22 0.1833 0.1678 0.9152 0. 6528 108. 9091 —2 —0. 0040
VI 7 0. 0583 0. 0554 0.9496 0. 3835 113 —1 —0. 0084
VI 2 0.0167 0.0165 0.9916 0.0926 118 —1.5 —0. 0084
[ ~ VI 194 1.6167 9. 9359 6.1459 39. 7052 741. 3608 0. 6255 0.0267
S d Ca(l/k) 1 I m* m* /m
I 19.1928 3. 9370 5.5633 4. 0265 4.9098 4.9370 NB C
I 13. 3852 14. 3678 6.1513 2. 4802 2.7719 15. 3678 NB C
I 1.5712 2.4510 3. 0769 0.2094 0.3177 3.4510 NB P C
v —0.5624 —1 0 —0.0756 0.0077 0 P C—>R
v —0.6361 —0.5 0.5194 —0. 0848 0. 0985 0.5 P R—E
Vi —0.3615 —1 0 —0. 0504 0. 0079 0 P E
VI —0.0325 —0.6667 0 —0. 0084 0.0083 0. 3333 P E
I~V 22.8507 1.5987 4.1761 5.1459 6.7626 2. 5987 NB C
* NB Negative binomial distribution P Poisson distribution C Clumped
distribution R Random distribution E Evenness distribution
, A |\, s 6.0
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