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Natural population characteristics, spatial distribution pattern and spatial

correlation analysis of Phoebe bournei in Guizhou Province

HAN Hao,LUO Man, LI Tao, WEI Xiaoli "
College of Forestry, Guizhou University, Guiyang 550025, China

Abstract: In order to better protect the natural population of Phoebe bournei, exploring the characteristics, spatial
distribution pattern and spatial correlation of the natural population of P. bournei is of great significance for proposing
protection measures. Taking the natural population of P. bournet in Denglu Village, Taijiang County, Guizhou Province as
the research object, a 60 mx60 m fixed sample plot was set up in the field, the age structure, spatial distribution pattern of
different ages individuals and their correlation of P. bournei population were analyzed by the population diameter class
structure instead of age structure and point pattern analysis methods. The results show that; (1) The age structure of
P. bournet population is in an inverted “J” distribution, with a large number of juvenile individuals. With the increase of
age, the number of individuals who can successfully enter the later stage drops sharply, and the mortality rate is high. The
survival curve tends to Deevey- Il , indicating it is a stable population. The population has the highest life expectancy (e, )

in the 5th age class (7.5 em<DBH<12.5 em). (2) The population distribution pattern of P. bournei changes from the
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cluster distribution to random distribution. In the stage of seedlings, saplings, and middle trees, the spatial distribution
pattern tends to cluster distribution, and the large tree stage tends to random distribution. (3) The performance of spatial
correlation between different growth stages is different. On the small scale, the big tree and the sapling are negatively
related, and on the large scale, the two are positively related ; on the small scale, the sapling and the seedling, the big tree
and the sapling are all positively related, and the big tree and the middle tree are not related. On the large scale, large trees
and medium trees, saplings and seedlings, medium trees and seedlings, and medium trees and saplings are all negatively
correlated, and the negative correlation gradually increases as the spatial scale increases. In generally, the natural
population of P. bournei is relatively stable, but it is sensitive to environmental disturbances. Young individuals compete
fiercely due to their clustered distribution and are restricted by density, while adult individuals are randomly distributed due
to competition with the environment. It is necessary to adjust the population structure at different stage by artificial regulation

for maintaining the long-term stable P. bournei population.

Key Words: Phoebe bournei ;population; age structure; spatial distribution pattern
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e 1L DX ) 5 28 TR AR DK SRR AR BT T BORHAIOR WA AE . 5 VB H RSN 4 2 3000 A 1 B e oK 14 1 A K
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Table 1 Basic information of Phoebe bournei population sample plots

) et i) e Tk
Sample Slope positions Directions Slope angles/ (°) Altitudes/m
s1 P 5k 28—34 865
S2 P 13k 26—30 866
S3 PR A 335k 29—35 921
S4 PR AL 455" 32—38 925
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Table 2 Dynamic change index of population of Phoebe bournei

EE1 Fhrsh S HE 4L BhAHEEUE % 4 TS 850 hAHEEUE %
Age class Dynamic index Dynamic index value Age class Dynamic index Dynamic index value
1 \ 38.2 6 Vs 29.0
2 v, 66.2 7 A 37.0
3 v, 40.5 v, 46.4
4 v, 42.6 Vi 2.7
5 Vs 30.0 Py 0.06

VR n B n+ 1 9B S ASE L FEEL Population dynamic change index from n to n+1; Vi TGP, AR A B sh A5 AR B F8 %X Dynamic
change index of population structure when there is no interference; V', : % B AN T MR I A OE 25 6 () 400 3 A5 48 1648 X Dynamic change index of

population structure when considering external interference ; Py, . : BEAL TP XU 4% K fH Random Interference risk maxima
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Table 3 Static life table of Phoebe bournei population

it

Age class a, l, Inl, d, q, L, T, e, K,
1 757 1000 6.908 382 0.382 809 1630 1.63 0.482
2 468 618 6.426 410 0.663 413 821 1.33 1.008
3 158 208 5.338 84 0.404 166 408 1.96 0.518
4 94 124 4.820 53 0.427 98 242 1.95 0.557
5 54 71 4.263 21 0.296 61 144 2.03 0.351
6 38 50 3.912 16 0.320 43 81 1.62 0.328
7 27 36 3.584 14 0.389 29 40 1.11 0.493
8 17 22 3.091 — — 11 11 0.50 —

a, AEEEC Survivor; L ARHELAFTTEL The standardized survival; d, : FREILSE T The standardized deaths; g, : 5ET-% Mortality; L, : X [H] % iy
Interval life; T, : 575 Total lifese, - AR Life expectancy;K, : JH2< % Vanish rate
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Fig.3 Density distribution of Phoebe bournei population at different development stages
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Fig.4 Plot pattern of different developmental stages of Phoebe bournei population
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Fig.5 Spatial correlation point pattern of different developmental stages of Phoebe bournei population
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