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Population spatial distribution pattern and association of Abies georgei in Shangri-La
Potatso National Park. GU Rong', ZHANG Cai-cai'* , HE Zheng-hua®, YANG Rong”, CHEN
Yao®, FENG Ping”, SINA Qu-zong®, ZHAO Dong-lian*, YIXI Yang-chu®, WU Jun-hua®, LIN
Lu-xiang’ (' Institute of Eastern-Himalaya Biodiversity Research, Dali University, Dali 671003,
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China; >CAS Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Gar-
den, Chinese Academy of Sciences, Kunming 650201, China).

Abstract; The spatial distribution pattern and association of plant species at different develop-
mental stages can reflect the status and growth trend of plant populations, and also can uncover
the underlying ecological processes. We investigated the population of Abies georgei in a 1-hm’
dynamic plot, which was the dominant species in the subalpine cold temperate coniferous forest in
Shangri-La Potatso National Park. We analyzed the diameter class structure of A. georgei, and the
spatial distribution pattern for each of the three different developmental stages of A. georget popu-
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lation and their spatial associations using Ripley’ s L function. We found that: (1) The diameter
class structure of A. georget population presented a form of pyramid. The individual number of

saplings (1 em<DBH<5 cm) , mid-sized trees (5 ecm<DBH<15 cm), and adults (DBH=15
cm) accounted for 47.42% , 31.55% , and 21.03% of the total abundance, respectively, indica-
ting a growing population with a good natural regeneration status. (2) The spatial distribution of
A. georgei populations differed among different developmental stages. Results from the analysis
with complete spatial randomness null model showed that saplings and mid-sized trees tended to
be significantly aggregated at 0—45 m and 0—35 m scales respectively, and that adults were ran-
domly distributed at all the scales. We used the heterogeneous Poisson process null model to
eliminate the effects of habitat heterogeneity and found that saplings, mid-sized trees and adults
were randomly distributed at all the scales. This result indicated that habitat heterogeneity was the
main reason for the aggregation of A. georgei population at different developmental stages. (3)
Saplings showed positive spatial correlation with mid-sized trees at neighborhood scale. Both were
negatively correlated with adults at the neighborhood scale, but such negative correlation turned
to be weakened and uncorrelated with increasing spatial scale. The potential negative density-
dependence effect may result in the shift of spatial distribution from spatial aggregation for sap-
lings and mid-sized trees to randomness for adults. The aggregated spatial pattern and the resul-
ting positive correlation between saplings and mid-sized trees may be both resulted from habitat
filtering. The negative spatial correlation between adults and saplings/mid-sized trees might be
caused by the potential asymmetrical competition of adults with mid-sized trees and the attack of

specific pathogens and pests on saplings.

Key words: spatial point pattern; Ripley’s L function; spatial association; null model; habitat
heterogeneity.
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Fig.1 Location of the 1 hm’ plot of Abies georgei in Shan-
gri-La Potatso National Park
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Table 1 Composition of woody plants in the 1 hm* Abies georgei forest dynamics plot in Shangri-La Potatso National Park

Jre 4 ¥4 &% AL
Rank Species Family Genus No. of
individuals
1 KA K2 Abies georgei FABL Pinaceae B HZIE Abies 1569
2 JE IR LA Lonicera tangutica BAR Caprifoliaceae LA )@ Lonicera 241
3 ZFBUG A Dipelta yunnanensis H 4P} Caprifoliaceae WG K& Dipelta 73
4 I8 J& % 8% Rosa omeiensis WAL Rosaceae it Rosa 40
5 FEASHEF Ribes kialanum ZBEFF} Grossulariaceae ZHEF B Ribes 27
6 VARG AE Mk Sorbus rehderiana ARl Rosaceae MR Sorbus 33
7 21 kEFERYS Rhododendron rubiginosum FBSAEFR) Ericaceae FLES LR Rhododendron 12
8 Hi EHI T Cotoneaster pannosus A FL Rosaceae ¥ FJ& Cotoneaster 8
9 AT Myrsine africana R FAEF) Primulaceae AT E Myrsine 7
10 PR BY Rhododendron Sfulvum FES LRl Ericaceae #8546 & Rhododendron 2
11 VKN ZZHETF Ribes glaciale ZXBETFl Grossulariaceae ZKBETJR Ribes 3
12 AR Leptodermis oblonga P F} Rubiaceae BT & Leptodermis 1
13 AR Quercus semecarpifolia Fo3 B Fagaceae 1 Quercus 1
14 BEE/NEE Berberis diaphana /NEBERL Berberidaceae JNEEJE Berberis 1
AT Total 2018

16 X, BT ERBKER A REL,

T 35 FEARE A I e PR % X K A v AL B AR
PAKBIKZERT 15 em GO LI AE B, A
WFFTHEA R A2 R BRI 4 R 3 S K& W Be . gh it
(1 em<DBH<S5 c¢m) (5 em<DBH<15 c¢m) Fl
WA (DBH=15 c¢m)

1.5 Py as [a] s e o b

AR AR FE 25 8] (4 A8 b b SEAS B8 | BN A
ARy 22 [ (R — A 55, BT A ARG 2 ) 43 A 1Y)
ST, DA R R SRR AT (0 4% J 40 BT FR S 2 [i) A A
R Hr (K4, 1998) . ABESE ] Ripley L pRi%K
XAV FZFNEE 3 AR T 25 18] A% R 2 AT (5K
4:5,2011) , Ripley L BR%UH Ripley K BRI 1011
K TEREMLA G A 0E T, T U 22 F5 80, Al
SRBE r HLIPEX R (Ripley, 1977) . Ripley K B4
TREARIT .

K =53 3 o0, u) (0 # ) (1)

noi=1j=1 Wy
A SHREH AR, n SRR N B A BB, w,
PR RS, Y w; <r HTJL,I,(M)= 1,4 u>r B,
Loy = 05 WAL i R0, AR B A TR A ol
[ H
B K(r)5eAe R L(r) .

Ln=_ K&

-r (2)
183 Monte-Carlo 5 56 b 35 [] RUBE 1 0800 f%)

L(r) Dt 125 25 455 10 (0 2 B2 0 1550 8 45 IXC[R] R 43 B il
HES ) 43 A5 A% Jay o AR 50 v 328 RS2 4 3 (] B AL
(complete spatial randomness , CSR) F15% 5 P4 A A 1
#2 (heterogeneous Poisson process, HPP) S ZZ A5 7 3k
IIAT AV AZAN ) B W B i 5 (8] 43 A1 4 Jmy |, JE A
B A 158 5 BN 25 [B] A3 A% e B UV E T . 58 42 )
BEHLIS FEAE I AR SZ AR W 5 AR AR W RS2 (R i
B ARTEN 58 XS P A — 7 5 1 B ) A 6 A [
AN Z (R BN 2 FH A ) W o R 2 1) 0 A7 4 )
() R BRI (5K 4 18,2004) , SEBHEIAMA R FE R
BEAEWTSE DX B AR A 14 %85 B8 T L) B (] 07 5 1Y)
AT AR A, , T LA by 485 735 PR35 S Jo 1 %) Ao 5 )
IIATAKR SR e ) AR A5 LA A 1A D
PS5 BOAAA RS PR PV R T8 I PR A A
TR ) 235 SR AT LAAG 30 A= 158 5 o P 2 A 2 AR 2 (1) 53 A1
1% Jey 12 WY 3£ 23K 2f1 77 ( Diggle, 2003; 5K 4 5,
2004 ) ,

K H] Monte-Carlo FEALALL 999 R 474815 4
5, 153 99% Y B AT X [H], IFAE T P AR AR
L(r) B9 A T B2 g 8 2 i R AR 3 A s L(r)
(3 A T AL 2 A 3 3 50 50 A L(r) B9 43
ATAE bR AL IR 2 1) O 35 A BE L 0 A

SIS KB B BR8] B 23 ) SIS PR
ST AR E BB MATERE r WAL H 51T
FROBUIE St A Ry 23 BT (5K 45, 2004) | T3
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Fig.2 Diameter classes structures of the Abies georgei pop-
ulation in the 1 hm’ plot in Shangri-La Potatso National
Park
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Fig.3 Point maps of spatial distribution of Abies georgei population in the 1 hm’ plot in Shangri-La Potatso National Park

TE: A, St B, R €, U, A,

Note: A, sapling; B, juvenile; C, adult. The same below.
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Fig.4 Point pattern analysis of Abies georgei in the 1 hm” plot in Shangri-La Potatso National Park ( based on complete spa-
tial randomness model )
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Fig.5 Point pattern analysis of Abies georgei in Shangri-La Potatso National Park ( based on heterogeneous Poisson process)
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Fig.6 Spatial association of Abies georgei population in the 1 hm’ plot in Xiangri-La Potatso National Park

TE: A, SIMHITHREG B, GIRIFIRR C, sPRER

Note: A, sapling and juvenile; B, sapling and adult; C, juvenile and adult.
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RUFPRE, Of 15 45 Fo (8 19 55 87 B 1 ( Niklas et al.,
2003) . IZHLX KA AZ P EEAR R A5 4 5 4R X
WA DI I AR AL A FIRE AR 45 R AR DL (kAT 0
45,2008 , A fig A2 T 95 > i DXEL A AR AR S A%
TF, KA IZ 530 B IX 800 4 2 98 A KR
AR S 18 B AR T4 8T, IR /IR, R4l
BB B AL T R 1 S (R B, 2004 )
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AT (1 25 8] DI T AR BR sh A i 2 () A% R I
B TEA SR, BHETR ZE0 50N, ¥ HR
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AN ARAARTE 225 SR ] 5 A B S T s
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