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Species-abundance relation of herb communities in subalpine timber-

line ecotone of Wolong Natural Reserve,Sichuan Province,China

SHI Pei-Li', LT Wen-Hua', WANG Jin-Xi*,LIU XingfLiang (1. Commission for Integrated Survey
of Natural Resources,the Chinese Academy of Sciences, Beijing 100101, China; 2. Institute of Ecology,Sichuan Forestry
Research Academy ,Chengdu 610081 ,China)

Abstract : By using species-abundance distribution models Broken Stick,Geometric Serices,l.og Series and
Truncated Log Normal,percent cover of every species was used as indicator of abundance to study species-
abundance relations of herb communities along transects across subalpine timberline ecotone of Abies fax-
oniana forest in Balang Mountain of Wolong Natural Reserve,Sichuan Province ,southwestern China. The
results showed that Truncated LLog Normal and LLog Series distribution models can well fit to the species-
abundance distribution of communities nearby timberline ecotone. The parameters of Log Series distribu-
tion @ and of Truncated L.og Normal A.the intrinsic characteristics related to community structure ,may be
used as species diversity indices. They corresponded with species richness of communities fairly well.
These parameters increasingly went up to maximum from fir forest to timberline ecotone.then decreased
gradually through forest boundary to subalpine meadow. However, subalpine meadow possessed higher
species diversity than herb communities within fir forest.
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@ (Geometric series distribution)
n; = NCe(1 — k)1 (@]
C,=0a0—Qa—roH! (2
o N 7 7N 9(7& 75 9k
. k (3)
Noy/N = (k/(1 — R)A — £)/(1 — (1 — k)" (3)
#Nmin o
@ (Log series distribution)
Fisher (e, n
E, = aX"/n n= 1,2, (4)
(5) (6) X a
S/N=(—In(1 —X)H(1—X)/XD (5)
a= N1 —X)/X (6)
® (Broken stick distribution)
MacArthur L, n :
Sn) =SS —1/N)A —n/N)* 7
S (n) n B
@ (Truncated log normal distribution)
Preston[ 6] - s ,
1 S(R) = Seexp(— a*R?) (8)
Table 1 Some information of the communities near fir S(R) R
timberline ecotone at Balang Mountain. Wolong Natural H Te0
Reserve ya=(26°)V?
( 9
Communit ) Species
No.of Y Plot No. Distance from Poo* 0 °
types . . number
comm. timberline 2
Table 2 Test result of geometric series distribution
1 D f20~f17  350~290m 17
. k ) X? .
2 " f14~f11  230~170m 40 Comm. df Fitness (%4)
3 ®  {09~f06 130~70m 35 1 1. 685 16 254. 82 X ¥
Abies forest 20m, 3 0.115 35 28.93 75
5 ® f02~m01 timberline, 69 4 0.078 62 394. 69 X
meadow 10m 5 0. 070 68 1989. 66 X
6 N m0l~m04  10~40m 56 6 0. 084 56 954. 88 X
7 - m04~m07  40~90m 45 7 0.110 45 1038. 14 X
8 m07~m10  90~150m 32 g 0. 165 a1 067. 96 «
(D Abies close forest;2Ecotone between close and thin A- % % The symbol X’ represents

bies forest; 3)Thin Abies forest; @ Boundary of thin Abies . .
T . Py ; that it is not conform to that distribution type
forest ;G Abies timberline ecotone ;(6)Meadow nearby tim-

berline ; (7 Subalpine meadow
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w 2.0
_§ 1.5 —FPlot 2 -oPlot 3 Table 3 The test result of log series distribution
@35 1. ot ——Plot 7 —+Plot 8
e @ x . X?
@2 0.5 Comm. df Fitness (%)
5
»a 0.0 1 4.10  0.984 6 11. 25 20
o
2 ‘1’3 2 8.28  0.985 8 6. 97 70
g 1' 5 3 7.70 0. 994 8 7.65 70
— -1,
1 5§ 9 13 17 21 25 29 33 37 41 45 4 12.63 0.993 9 13.17 10
H/F Species rank 5 1400 0.992 8§ 1175 25
6 11.61 0.992 8 16.52 X
1 - 7 8. 83 0. 994 8 5. 87 80
Fig. 1 The relative-cover curve for log series distribution 8 - 6 0. 997 8 3. 69 %0
% X 2, X is as same as table 2
3.1 -
4 8 s X 2~5,
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B 2 s s
% 6? ’ ’
b o
1 s 7 8,
b ’ ’
b b .’
4 . b b
9 2 ’ (
2) 9, b o ’
9 b o 5 .
s C 3. B
g 1s g
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LB 1l ——Plot 5—Plot i1z
2 0.6 ®Z0.8
ge 0 e 0.4
BE 0.1 N =g
z bt g
ﬁ%‘ -0.4 ﬁ:- 8
B2 oo o ™, S 1 4 71013 16 19 22 25 28 31 34
:o— ol o W 3 Y F Species rank
S 771 5 91317212529 333741454953 57616569

¥ #F Species rank 3
Fig. 3 The abundance-species rank diagram of

2 _ broken stick distribution
Fig. 2 The abundance-species rank diagram of truncated

normal distribution
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Table 4 The test result of truncated log normal distribution___Table 5 The test result of broken stick distribution

X2
So o A X? Comm. df Fitness
Comm. df Fitness 1 6 5.779 10
1 17.17 0.517 33.22 3 7.251 5 2 7 18.797 X
2 40.87 0.565 72.33 6 3.549 75 3 6 6.918 40
3 35.24 0.569 61.95 5 8.920 30 4 8 191.59 X
4 63.94 0.587 108.91 7 3.178 80 5 9 305. 22 X
5 71.79 0.599 119.79 7 1. 828 90 6 9 976. 37 X
6 57.11 0.561 101.74 6 5. 655 60 7 8 181. 24 X
7 48.43 0.649 74.68 7  8.688 25 8 7 70.714 X
8 34.93 0.737 47.36 7 6. 637 40 * X The symbol ‘X’ represents that
it is not conform to that distribution type
3.2 -
b b o a
s [3.7 8]’ A Sq/d )
s o, 3 a 4 A til
6 .’ b
9 b o
a RI(Margalef ) . ,
o b
b b b o
6 -

Table 6 The relationship between characteristic parameters of speciesabundance distribution models and species

diversity in communities

Log series  Log normal Species richness Species diversity indices
Communities a A No. * R1 R2 yag N1 N2
1 4.10 33.22 17 3.47 1.7 2.6 13.52 13. 29
2 8. 28 72.33 40 8. 47 4 3. 35 28.53 28.98
3 7.70 61.95 35 7.38 3.5 3.3 27.07 27.58
4 12.63 108. 91 63 13.46 6.3 3. 63 37.74 29.99
5 14. 00 119.79 69 14.77 6.9 3. 69 39.91 26. 4
6 11.61 101. 74 56 11.94 5.6 3. 61 36. 91 27.7
7 8. 83 74.68 45 9.55 4.5 3.16 23. 67 14.91
8 5.62 47. 36 28 5. 86 2.8 2. 83 17.01 12. 02
* No. : Number of species; R1:Margalef index; R2: Menhick index; /' : Shannon-Wiener index; N1:Hill index;
N2:Hill index
4
8 - 7, 7 ,
s (2. 4. (5)
(6) ; (€D (7,8) -
; (1 - )
(3 o

Whittaker”” s . . .
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[1]

[1.10]
Macrther (Random niche boundary hypothesis)!,
., b b
o . )
b 9 b I3
Whittaker (Niche pre-emption hypothesis)t,
b 9 .
° - ’ ’
b 9 b o
7 - Preston
X2 [4]
b
Table 7 The X? test of species-abundance distribution in ,
different communities near timberline ecotone of Abies
b
faxoniana forest
.’ 9’
- Species-abundance distribution types
[10]
Community ) Log  Truncated Broken
 Geometric ) ) ’ ’
types ) series log stick
series ’ 1]
normal
b
1 X X X" 1
2 X 2 1 X ’
3 2 1 4 3 ’
4 X X 1 X X
5 X X 1 X
’ . “ ! - (Ligulari lumbifolia)
7 « 1 9 « Ligularia nelumbifolia ,
8 X 1 2 X s .
* X . The symbol ‘X’ represents ° a
that it is not conform to that distribution type. A
The values in the table indi- s s
cate the sequence of significance. .
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