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Abstract: The mountaintop mossy dwarf forest is a community of evergreen broad-leaved forests in subtropical mountains
facing extreme climatic and environmental conditions. Understanding the distribution pattern and scale of the dominant tree
species in this forest can provide insights for effective management measures and an understanding of the mechanisms of
community assembly in subtropical forests. In this study, we established 3 plots to explore the distribution patterns of
dominant species in a mountaintop mossy dwarf forest in three directions in the Yangming Mountains in Hunan Province,
China. An adjacent lattice method was used to survey dominant species (i.e., Rhododendron fortunei). At seven spatial
scales, aggregation intensity indexes such as variance /mean ratio ( »/m ), negative binomial parameter (k) , clumping
index (/) , mean crowding index (m * ), patchiness index (m */m), aggregation index (C,), and Green index ( GI)
were used to analyze distribution patterns of populations. The results showed that the dominant species in the northern,
southern, and eastern plots presented a clumped distribution. However, with increasing surveying scales, the distribution

patterns changed from clustered to uniform, and the intensity and size of the aggregation pattern decreased. The spatial
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distribution characteristics at different developmental stages showed that population aggregation intensities developed from
strong via weak to random. Population dominance and resultant distribution patterns were mainly caused by biological
characteristics such as seed propagation and vegetative reproduction, and the influence of environmental factors, such as

plot orientation and slope direction.

Key Words: mountaintop mossy dwarf forest; Rhododendron fortunei population; distribution pattern; clustering intensity ;

pattern size ;the Yangming mountains
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1 (Yushania basihirsuta ) 55 3 P12 A KT ( Phyllostachys heterocycla cv. Pubescens) Ak 7K AT ( Phyllostachys
heteroclada ) AR5 o 53 A 75 FHBH LU EI 2K 90 A AR ORA IXHEAR 1300 m LA b DX Y iy P LD TS B bR, 2SR 4R
ZEBAII LI L TR 15 ZR MR 1480—1520 m AL, TTARGS 2—3 hm®™ S ERALHS A IZAR N EZARHF M4
INFR AR R [ HE S5 BK ( Hydrangea paniculata) 5 VEWR (Acer davidii) 3E11A ( Daphniphyllum macropodum ) 55
MR BEAR FEA 25 (Camellia sinensis) . Jé 3k ( Viburnum dilatatum ) BT K AL ( Eurya loquaiana ) F A8
( Symplocos paniculata) I % A% ¥ YR A7 W ( Lophatherum gracile ) | 4z 28 55 ( Antenoron filiforme) | % 2% ( Viola
verecunda ) JEWE RO g ( Tripterospermum cordatum) £ (Hosta plantaginea) RV KA ( Pilea peploides) FIRE A
Y FERE ( Rubus buergeri) . H A ZE 35 ( Dioscorea japonica) 5% .
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Table 1 Sampling area of scale analysis of population spatial pattern
XA /NEEDT THIR UN R X7 /NEE DT THIAR INEETT B
Block number Quadrat area/m? Quadrat number Block number Quadrat area/m? Quadrat number

1 25(5x%5) 56 5 150(10x15) 8

2 50(5x10) 28 6 200( 10x20) 7

3 75(5%15) 18 7 225(15x15) 4

4 100( 10x10) 14 8 300( 15%20) 4
3 &R

3.1 A[EHORERE L FRE kS SR

GiES

2 AL A 8 AN IURE U L 4 A AN R4 B Be P R A S BERIL oA b, S /N A R RS 9 50 A A

JRy Y1 TR A3 A | LR B 50 B8 W DU JXLE 38 R MO Py Dl I 5 1 7] — A [ B o o R 2 5 320 ot A Ry 3
R e, 2R AL IR B SR AL SR 2T 25 m® RUBE B HROR 150 m® RO B fe/)y s iR RO SRAR SR ETE 75 m* R

JE EfRR
3, Mt

L 150 m?® FRUBE b die /I s 4ARE /DM R PP I RUBE S — 2D 48 O 5 B 5iR FEE / N D DR P i et/ 1 2 B3
, B L LI TO0 & R LS (14 4 AR B B RO R AR AL, SRR R BUER /MR I3 RIS

[RIAF % B BE A 7 A A% Jm 55 BBURE RO O

K2 ZRHEMETRERNEETRBRERETHSHIEE

Table 2 Distribution pattern of Rhododendron fortunei population under different age classes in different scales

) ) J3 A% J5) Distribution pattern BRI E Aggregated intensity
s RNE D I = R = N T T
Class sl ¥E rvalue toos  Distribution HB% T ; EAEiER str ¢, (ERERE R4
v/m pattern k m”* m*/m Gl
total 5x5 2377 1456%°  2.00 c 175 13.56 37.33 0.57 1.57 0.01
5%10 4756 85.21 2.05 c 2.05 23.19 70.75 0.49 1.49 0.02
5%15 3117 87.96 2.11 c 2.43 30.17  103.50 0.41 1.41 0.02
10x10 42.64  106.17 2.16 c 2.28 4164 13671 0.44 1.47 0.03
10x15 5325 9774 2.37 c 3.04 5225 210.88 0.33 1.33 0.04
10x20 81.89  140.10 2.45 c 2.35 80.89  271.03 0.43 1.43 0.06
15%15 93.30  113.05 3.18 c 2.89 9230  359.30 0.35 1.35 0.09
15x20  100.64  122.03 3.18 c 3.18 99.64  416.89 0.31 1.31 0.08
I 5%5 596 262" 2.00 c 0.34 4.96 6.62 2.99 3.99 0.05
5%10 1057 35.18 2.05 c 0.35 9.57 12.90 2.88 3.88 0.10
5x15 10.89  28.83 2.11 c 0.52 9.89 15.06 1.91 2.91 0.11
10x10 1426 33.80 2.16 c 0.50 13257 19.90 1.99 2.99 0.14
10x15 1528 2671 2.37 c 0.81 14.28 25.80 1.24 2.24 0.16
10x20 2696  44.96 2.45 c 0.51 25.96 39.25 1.95 2.95 0.28
15%15 2027 34.62 3.18 c 0.74 28.27 49.27 1.35 2.35 0.34
15%20 3151 37.36 3.18 c 0.75 30.51 53.51 1.33 2.33 0.33
I 5%5 1484 105.03** 2.0 c 0.74 20.03 34.87 1.35 2.35 0.02
5%10 3717 132,91 2.05 c 0.82 36.71 65.85 1.22 2.22 0.04
5x15 47.63  135.94 2.11 c 0.99 46.63 92.80 1.01 2.01 0.06
1010 66.88  167.96 2.16 c 0.90 65.88  125.23 111 2.11 0.08
10x15 88.21  163.15 2.37 c 1.18 §7.21 19021 1.85 1.85 0.11
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) S3 A% J5 Distribution pattern HEIRIRE Aggregated intensity
s RINE e A e U 2T RN TS T
Class weale Bifl el toos  Distribution HXBH T , ﬁ?‘é%ﬂ( 1k C, ‘fif‘ﬁ%fl B e
v/m pattern k m” m*/m Gl
10x20 136.53 234.74 2.45 C 0.88 135.53 254.24 1.14 2.14 0.16
15x15 147.00 178.81 3.18 C 1.25 146.00 328.75 0.80 1.80 0.20
15%20 179.07 218.09 3.18 C 1.16 178.07 384.07 0.86 1.86 0.22
Iil! 5x5 7.05 3.56** 2.00 C 2.76 2.56 9.61 0.36 1.36 0.01
5%x10 5.42 16.22 2.05 C 3.20 4.42 18.52 0.31 1.31 0.01
5x15 6.37 15.67 2.11 C 3.96 5.37 26.65 0.25 1.25 0.01
10x10 8.80 19.89 2.16 C 3.62 7.80 36.06 0.28 1.28 0.02
10x15 8.59 14.20 2.37 C 5.65 7.59 50.47 0.18 1.18 0.02
10x20 12.88 20.58 2.45 C 4.75 11.88 68.31 0.21 1.21 0.03
15x15 15.83 18.17 3.18 C 4.16 14.83 76.58 0.24 1.24 0.06
15%20 16.64 19.15 3.18 C 5.58 15.64 102.89 0.18 1.18 0.05
v 5x5 0.21 1.31 2.00 R 0.68 0.31 0.53 1.46 2.46 0.03
5%10 0.43 1.04 2.05 R 1.52 0.28 0.71 0.66 1.66 0.02
5%x15 1.41 1.20 2.11 R 1.62 0.41 1.08 0.62 1.62 0.03
10x10 1.59 1.51 2.16 R 1.45 0.59 1.45 0.69 1.69 0.05
10x15 1.31 0.58 2.37 R 4.01 0.31 1.56 0.25 1.25 0.03
10x20 1.11 0.19 2.45 R 15.39 0.11 1.82 0.07 1.07 0.01
15%x15 2.00 1.23 3.18 R 1.50 1.00 2.50 0.67 1.67 0.17
15%20 2.80 2.21 3.18 R 1.39 1.80 4.30 0.72 1.72 0.18

w % 78 P<0.01. 1 ;. 4%, Sapling tree; I ; /M, Young tree; IL: F##, Middle tree; IV K#, Big tree; R: FfiHl 54 Random distribution ;
C. B4 Cluster distribution; U; %)% Uniform distribution

RG2S A IEAE , SR B, 3 A7 (R G I SRR B 43 A A% SR B e B L 7 150—200 m?
RE BRI, AR R RN (R 3) . WIS FUE BT, i I SH (k) (N, AETREL
(1) SEBPIEFIEL(m " ) (RERRE(C,) MBHMEIE (m ™ /m) (MK, FOERE R AR, 1 25—50
m? JE b b B AR AP R AR R IR /N 7E 75 m? N b AU R A RE ol e 5 R B R U /)N 5 7
100 m* RIZ I, o/m I m s+ F GIE$ETE AR AP/, BE 4 A8 505 0] 0 5 R e b PP iE SRR B Aok, b
R A SR AR AR A/ X BORE RS IR 2] 150—200 m?* I}, AR S 35050 F ) o/m I om™ 1 GI Fieb R
W/ ARG TS B S AR B ] ) AR SR Ao B LA bR T AR (3R 3) o W DL Bl 2 BORE RUBE 3 Kk, b
IR R A HD R SR AL R AR RS |, 28 K SR AL B34 50 43 AT U S L L T B AR B R 11 90 AT A%
S B i B R U A 54
3.2 FIHEAS R AUAR

B2 o, = AN R N R EE S A (R DL SRR 1Y) 7 AN BRURE RUBE T S TR AR 8 B B 1 35 7 (B B 2—3 4>
S AU, LA e S0m? RUBE | B AR MBIt B — /NG, LI (R 0.4, ZRFEHLTC A s 72 100 m® RUEE
e, B RE R IV R AR ARl R R — A, FER 5 (B A R 848 1934 232 7 150 m? RUEE | (L ALAF b
SRR AR A B 1 S R IO (E S B 932 FIl 1312 7E 200 m? RUEE b AR ML/ IR | RE /MR I
RFEHE TP 2 B 1 A B LT (455 91K 20386 3069 F1 4960 5 F H AT 241, Fifi 5 HBURE KL Al 384 K, b RE
P14 SR S RS d 1

L 3 AT, SR b U R | R A b A R AR AR U BRAIG ; L B AE 150m RUBEE 3R 4R
B, HA )7 (B 3k 80633 5 ma A MU FPHEAE 100m® RUE B/ R AL I /MR T B, 78 225m® RUE ik ek, 1
B RIGITAE 28424 ; ZRAEH 200m® REE F ik, Hi 51l 6251,
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Table 3 Distribution pattern of dominant population at different directions

o 3 4ii#% &) Distribution pattern RIIRE Aggregated intensity
- Fgfa M " B G TN Casic BBE g
Plots wcale WM/ rvalue togs  Distribution B T e E L EizEd BTk
v/m pattern k m* C, m*/m GI
N 55 8.90  26.80** 2.07 C 4.80 7.90 45.78 0.21 1.21 0.04
5%10 11.85 25.45 2.20 C 6.98 10.85 86.60 0.14 1.14 0.01
5x15 15.33 26.81 2.37 C 7.93 14.33 127.96 0.17 1.13 0.02
10x10 16.50  24.51 2.57 C 9.78 15.50 166.99 0.10 1.10 0.02
10x15 28.40  33.56 3.18 C 8.31 27.40 254.90 0.12 1.12 0.03
10x20 37.88 36.88 4.30 C 8.22 36.88 339.88 0.12 1.12 0.04
15%20 36.04 2478 12.71 C 12.97 35.04 489.54 0.08 1.08 0.04
S 5x5 9.08 22.14** 2.13 C 1.98 8.08 24.08 0.51 1.51 0.03
5%10 1422 2474 2.37 C 2.42 13.22 45.22 0.41 1.41 0.05
5x15 8.93 11.21 2.45 C 3.36 7.93 58.33 0.16 1.16 0.03
10x10 25.57 30.10 2.57 C 2.60 24.57 88.57 0.38 1.38 0.10
10x15 0.54  -0.33 3.18 U -243.39 -0.46 112.04  -0.00 1.00 -0.002
10x20 0.02  -0.70 12.71 U -130.03 -0.98 127.01 -0.01 0.99 -0.004
E 55 3.15 5.88** 2.13 C 4.83 2.15 12.52 0.21 1.21 0.01
5x10 5.38 8.20 2.37 C 4.74 4.38 25.13 0.21 1.21 0.03
5x15 4.90 5.51 2.45 C 8.16 3.90 35.70 0.12 1.12 0.03
10x10 6.82 7.13 2.57 C 7.13 5.82 47.32 0.14 1.14 0.04
10x15 8.36 5.20 3.18 C 7.82 7.36 64.86 0.13 1.13 0.06
10x20 18.89 12.65 12.71 C 4.64 17.89 100.89 0.22 1.22 0.11
## P<0.01.
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Fig.3 Pattern scale of 3 developmental stages of dominant species in 3 plots in 7 sampling scales
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