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An ecological study on the endangered mechanism of Pinus kwangtungensis
WANG Jun, PAN Hong, XIE Lei, CUI Guofa”

School of Ecology and Nature Conservation, Betjing Forestry University, Beijing 100083, China

Abstract: Pinus kwangtungensis is an endangered species endemic to China. It is classified as a national second-class
protected wild plant species in China, and a vulnerable species on the International Union for Conservation of Nature
(IUCN) Red List. In order to reveal the survival pressure status, we carried a comprehensive field investigation on the
natural populations of Pinus kwangiungensis by setting up quadrats along an altitudinal gradient from 994 m to 1710 m in the
Nanling National Nature Reserve, Guangdong Province. Combined with the literature collection method, the ecological
factors, such as DBH ( diameter at breast height), tree height, and canopy of different trees in the community, were
measured , and the spatial pattern and the average survival pressure index of Pinus kwangtungensis population were analyzed
and calculated at different altitudes gradient. The results are as follows. 1) The altitude and the temperature affected the
spatial pattern of the community, the spatial pattern of Pinus kwangtungensis population was mainly aggregated distribution
along the altitude gradient. However, with the increasing of altitude, the values of I and m * gradually increased, that is to
say, the aggregation intensity of Pinus kwangtungensis population was increasing, after a certain height, the value of K
gradually decreased, the aggregation intensity also decreased, the intra- and inter-species competition was slowed down, the

survival pressure became lessening. It shows that with the increase of altitude, the population survival pressure firstly
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increased and then decreased, higher altitude is beneficial to the survival of Pinus kwangtungensis. There is a “competitive
driving” between species, and its existence can also be verified. 2) The average survival pressure index of Pinus
kwangtungensis population showed a decreasing trend along the altitude gradient ( R*=0.31,P<0.05). The survival pressure
is higher at middle and low altitude, the aggregation intensity at high altitudes is decreased, and the survival pressure also
is decreased. It is possible to migrate to high altitudes for better survival, and, the Pinus kwangtungensis population will
eventually become extinct due to factors such as the gradual shrinkage of the distribution area, poor living conditions and
maladaptation, there is an existence of “competitive driving”. 3) The complexity of the interspecific structure of the
community was resulted in fierce competition of the intra- and inter-species. The average survival pressure index of Pinus
kwangtungensis population was different at the same altitude gradient; 4) The average survival pressure index of Pinus
kwangtungensis in planted forest was 50. It is threatened by the competition tree species and needs to be strictly protected.
The seedling regeneration of Pinus kwangtungensis population is slow, which belonged to a declining population, and there
is a phenomenon of “competitive driving” among species, which may be considered an important ecological factor leading

Pinus kwangtungensis to be an endangered species.
Key Words; Pinus kwangtungensis; competitive driving; altitude gradient; survival pressure; spatial pattern
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Table 1 General description of the sampled plots

number Site and latitude Altitude Gradient Slope density origin
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Table 2 Spatial pattern of population of Pinus kwangtungensis along different elevation gradients

M RS RISRESH

R Distribution pattern parameter Aggregation intensity parameter
Altitud i = Distribution
itude 4] 3
) - L C, GI I PI I K m” type
Mean value Variance
IR
Low altitude 6.5 7 1.07 0.06 * 0.01 -0.2 0.07 1.01 5.39 84.5 6.57 CH®U
(<1300m)
i
Mid altitude 21 133 6.33 4.48* 0.25 55.5 5.33 1.25 65.83 393 26.33 C
(1300—1500m)
K
High altitude 24.3 586.3 24.09 19.42* 0.94 280.5 23.09 1.94 1225 1.05 4742 C
(1500—1600m)
Higher altitude 2.66 4.33 1.62 0.52 0.2 0.33 0.62 1.23 0.4 4.26 3.29 R C
(>1600m)

# 1 P<0.05;C. B Coefficient of diffusion;z:t Kl test; €, : Cassie 55 Cassie index; GI; Green F5%L Green index; 1: VEFESL Clumping index; PI; B3I b5
Clustering index; I: Moristia 14X Moristia index; K 1 "3 54 Negative binomial parameter;m * : *F-¥J i B Mean crowding; C: %8 4E Cluster; U #J%4] Uniform; R Ff
L Random
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Pinus kwangtungensis along different elevation gradients

http ; //www.ecologica.cn



6316 A E = 42 %

A AR X ) A AR A AT RESE: i T I AR R A A7 A, ELA e 8, 24 38 R T Rl B - AT —
FEJE LT,
AVEMERIE (3 3) MR A (18 1) R B, R AT AL 2 A — I RS E WO REVE BRI, (ELRE 3 TV N
L of AR i) 5 4 GGEE | ok S TG, ELAE P LB AR ol Rl T T T e B 44 A A7 TR T B/, 32 B B
TN MR SEAIAT ) T R SR A (B AR A LA B L T | 25 R IR R SR PR MRS 2, LR
WAL 27 AR e B T R U JCAR A7 15 BB H s, S EOR I 2K T
R3 TRBHREFIHRERRERT LHEREEBS

Table 3 Theoretical pressure of Pinus kwangtungensis on different vegetation zones at different altitudes

FHRE/m

K TR HEREFN LA Averase iree FHHE/m RRSliS
Altitude/m Vegetation type Constructive species or co-optimal species h ght - Mean DBH Average pressure
eig|
AR TR e DA .
100300 AT B Machilus salicina 5

& Cinnamomum camphora VNN
200—800 AR 3 2 FUH% Castanopsis fordii | 26.25 1.4 0.87
R Altingia chinensis

JKH M Fagus longipetiolata , 52 i £

22.65 0.66 0.33
Halesia macgregorii JeRHE Tithk

800—1200 NE G e P AN

1o TR AR B gS FE L
1000—1500 AT R AR SOM '.ﬁﬂﬁﬁ‘hgm‘k@g@‘@ Hh 23.8 1.07 0.5
Lithocarpus hancei Ao

N NI F1EFEBS Rhododendron simiarum | 55 W
1 ; ﬂ#,—mé VL Uk N
>1500 SEAAHE 5 Ak B R IR A 1L DURE AR KUK Cephalotaxus latiflia 3

DBH:; Hijf# diameter at breast height

3.3 [k AR

4 B2 ME 3 KW AR IR e R SRR AR TE LT TERER 1509m &b, Ae g FLET FA RN
YA R 500 120, AEIER 1512m ALAYF-ELEAF TR THE RO 2.6, BITE 2R #H Y 46 ff, 1E 1509m &b, 4¢
A FLEAS ST FEAE B B R A Z R PR 9.33m , I a2 RIS IR 4351 12.73em Fl 36m” 171 35
ARG B o ( Exbucklandia populnea) (AR ( Schima superba) B8 7842 ( Tsuga chinensis) L5 AR SR R )
Yy 12m , SRR 2 100m’ , Fft N FIRP ) AH B3 5, HLLARR N T2 408 32, P A b i 322858 4 WU 9 AR >
Eith# ( Castanopsis eyrei ) > TN A > I i faf ( Exbucklandia populnea) > 55 B A ( Pinus massoniana ) > A8 A2 ; 1F
1512m Ab A Fg FOEFAAFIRE B T Vi 25 A0 e 17 2R, A /0 8 (9 e 7 RS RS B ERAZ S R D S SR AN v T
4.5m, IFINZE S 3, HoA S e foet Hoss 4 AR 47 TR T80
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Table 4 The characteristic of the community of Pinus kwangtungensis on the same elevation

MESERAEE MR PR R

NEZ73 SR 3= SR AE Index of Index of Everage
Altitude/m Mean height/m Highest/m Mean DBH/ ¢m interspecific intraspecific survival pressure
competition competition index
1512 4.24 5.4 11.54 4.81 18.75 2.6
1509 9.33 17 12.73 2312.61 5331.02 120
1370 20.09 25.3 32.57 139.11 873.97 34
1373 13.43 17.3 15.54 2987.49 1090.73 200
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