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Community Structure and Species Diversity of Abies georgei var. smithii

Forest near the Timerline

ZHANG Xiao-juan' ,LUO Da-qing'***
(1. Institute of Plateau Ecology , Tibet Agriculture and Animal Husbandry College ,Linzhi, Tibet 860000 ,China;

2. National Forest Ecosystem Observation — Research Station ,Linzhi, Tibet 860000, China)

Abstract; Abies georgei var. smithii is a main constructive species of the forest communities at alpine timer-
line in southeast area of Tibet. It is also the dominant tree species on the shady slope in this area,and dis-
tributed between 3 600 to 4 400 m above sea level at the Mt. Sejila. Based on a comprehensive investigation
on A. georgei population that distributed between the altitudes of 4 000 to 4 400 m,an analysis was carried
out on the species composition, species richness, Simpson index, Shannon-Wiener index, Evenness index,
Jaccard index,Cody index,changes in the structure,and growth characteristics. The results were reported
as follows. 1) There were 26 species of wild seed plants belonging to 16 families and 20 genera in sampling
plots. The number of families, genera and species decreased with the increase of altitude. Species richness of
shrubs and herbs also demonstrated the same trend. 2) Diversities of shrubs and herbs negatively correlated
to altitude. 3) The lowest values of Jaccard index appeared at the altitudes of 4 100 to 4 200 m,and the
Cody indexpresented a negative correlation with altitude. 4) The population structure demonstrated a rela-
tively stable pyramid. 5) The growth situations around 4 200 m above sea level were excellent.

Key words: Tibet; Mt. Sejila; timerline; Abies georgei var. smithii; community structure; species diversity

:2012-07-29 :2012-11-26
12013 “ o “211
(XZA-211(3)-071012-06) ,
: : . E -mail:273829682@qq. com
* : P s : . E -mail:dqluo0894(@163. com



2 28
30%.,
. 9pH 4~5, ’ °
bl 1.2
(Species diversity) )
X . . . 4000 4400 m , 100
bl m 1 30 m X 30 m s
4 500 m*;5 94°42'29. 8" —
, , 94°42'4"E.29°38'27. 3" —29°38"0. 6"N,
[ 9 10 mX 10 m ,
, , . ( )\ . N ;
5 2 mX2m
[6] R [} ~ N N 5
i 3 400 9 l1mX1m ,
m . . . . o
(Abies) | (Picea) (Sabina) > > > > >
i 1.3
y a o
4 : N
Simpson (Simpson, 1949) . Shannon-Wiener
(Magurran,1988) | Alatalo (Alatalo,
. o . 8 1981), .
o (Iv) :
V= {( + +
) X100/3 D
1 AV=( +
L1 + ) X 100/3 (2)
= /
; = /
/ . =
2 100~5 300 m s 2 300 km?*, / °
. N . 3850 m ’
C ’ -
) . —0.73 ’ U
C. 7 9.23°C, 1 7
. . Simpson )
—13.98 C, —31.6 C, )
. (Simpson,1949),
24.0 C, 1 150. 6 h,
26.1%. (12 ) 151.7h, 5 o
Simpson i,
40%, 78.83%, )
1134.1 mm. 544.0 mm. D=1-2P. ] 3
48.0%.6—9 , 75 9% ~ Shannon-Wiener s
82%, 8 : 294. 2 mm, H' =— > PInP, 4



2 3
( .
) o 2
Alatalo Alatalo 2.1
, 5
. 26, 16 20 , )
Alatalo 71, 1 13 5 8
E, = [1/(2P;2) — 1]/ [exp™ X Piloeri=1 ] (6) 11 10 10
P, ; . (Clematis pseudopogonandradl
Cody 4 000 m ’ 4 000 m
20, 13 15 10,
’ ’ ’ 8 (Rubus stans) , 8
7-8] (Carex siderosticta) ; 4 100 m
Cody ) | n 0 11 .
_gUD +ICH) _a+b—2¢ 6 ’ o
B= 2 o 2 M (Malachium aquaticum) ; 4 200 m
:a b ,C 5, 4 4 3
,g(H) (H) s (Sorbus rehderiana) »
,ICHD) . 1, ; 4 300 m
Jaccard 77, 2 2 2 1 s
C— C (8) (Rhododendron aganni phum var. vellerum) ,
b oatb—e ; 4 400 m 6
a0 c 45, 4,
° s (Bergenia purpurascens) ]
(N, (BA) . i ,
(H pax ) (DBH .. o ,
’ ° , , 4 400 m
1.4 . 4 000 m,
C D,
’ ’ 25
’ N =20
[9]
. N 15
) 1ot
(101 L o
s 0 !
4000 4100 4200 4300 4400
’ 4k / m
, , 12 -
7 10 b - FF AR
: 2 1) <1.0 Hogr —iii
cm, 1.5 m , # 6
1 <20 cm, [ 20~150 § ar
em;2) 1.0 em ol . e
0 I ! == — — == J
» 20 cm 5 all 4000 4100 4200 4300 4400
1~20 cm, [V 20~40 cm, V 40~60 cm, V[ 4k /m
60~80 cm. VI 80~100 cm, 1
. Fig. 1 Plant composition and richness in the regions

with different altitudes



28

2.2 «
a
C 2,
Simpson (D) ,4 100 ~
4 200 m ,
5 ’
Shannon-Wiener (H") ,
’ H
(E) )
b
1.00 a
—- AR
?E 0.80 -k
Z0.60
(=}
& 0.40
E
w  0.20
0.00 1 1 1 1 »—
4000 4100 4200 4300 4400
W m
ﬁ 2.50
5 2.00
g
g 1.50
£ 1.00
=
£ 0.05
=
w2 0.00 1 1 L L I
4000 4100 4200 4300 4400
4R/ m
12.00 c
51000 2y
o 8.00 i
S 6.00
<
2 4.00
< 2.00
0_00 1 1 1 | I—
4000 4100 4200 4300 4400
W/ m
2 Simpson (a) .Shannon-Wiener
(b) Alatalo (c)
Fig. 2 Simpson index(a), Shannon-Wiener index (b),
and Alatalo index in the regions with different altitudes
2.3 B
3(a) , 4000 4100 m
0.36, 2
8§ . (Lonicera
inconspicua) . (Rhododendron hirtipes)
(Ribes glaciale) (Sorbus
rehderiana var. cupreonitens) . .
(Polygonum delicatulum) . ,
, 4 100 m 4 000

(Parasenecio quin—

quelobus) (Adiantum capillus—veneris) .

(Acer caudatum) ,

(Viola

N

szetchwanensis var. nudi-

caulis) . ( Osmorhiza aristata var.

laxa) . (Polygonum sinomontanum) .

(Smila-

. (Spiraea lon-

(Ploygonatum cirrhi folium) .
cina henryi) |
gigemmis) | (Rosa omeiensis) .

(Lonicera tangutica) . (Lonicera lanceo-

lata) ; 4 100 m 4
200 m 0.07, 2
1 s 4 200 m
4 100 m, :
N \ (Rhododendron
nyingchiense) | , .
4200 m 4300 m
0.40, 2 2,
s 4 300 m
4 200 m, s
N N ; 4 300 m
4 400 m 0.33, 2
4200 m 4 300 m
, 4 400 m 4 300
m, N N N
s o s 4
100~4 200 m 1 ,
4 200 m 4 100 m
4, 10 ,
3(b) ) 4 100~4 200
m Jaccard (o)) . Cody (B
s 4 200~4 300 m 4 300~4 400 m
) 2 )
. Rapoport (Rapoport,1982;
Stevens,1992) Jéi

b



a b
0.50 8
—
e 0.40 ﬁ6
o 0.30 P
g 020 =
P o
= 0.10 52
0.00 L L a d 0 1 1 1 1
4000~4100 4100~4200 4200~4300 4300~4400 4000~4 100 4100~4200 4200~4300 4 300~4 400
EH/m ¥ Hi/m
3 Jaccard (a) Cody (b)
Fig.3 Jaccard index and Cody index between the neighboring communities in the regions with different altitudes
2.4 s
4400 m 3 I~
o C D, VD o
I b b
80.7%.58.4%.70.1%.65%  86%, ;
0 H [[ [}
b b o
74%.50. 7% .50. 3% .48. 7%  80.4%,
VI 0.4 1.1 0.0 0.0 0.0
VI 1.3 2.2 0.1 0.0 0.3
m v 4 6.6 1.1 2.4 1.5
E W 3.1 6.6 2.5 10.6 2.3
il 3.6 17.5 6.4 5.7 4.4
6.7 7.7 19.8 16.3 5.6
1 807 | | 584 ] | 701 | | 650 | | 86.0 |
4000 m 4100m 4200m 4300 m 4400 m
& /%
4
Fig. 4 Diameter class structure of A. georgei var. smithii population
~ 1000 501
o a b
E 800 | g 40T
= =
# 600 | 1}2152 30
= 400 | Z 201
-
i 200 | & 10
§ 0 1 1 1 1 J 0 1 1 1 1 J
4000 4100 4200 4300 4 400 4000 4100 4200 4300 4400
A /m #EHR /m
1001 - 50
g L C 7o d
\5:{ 80 N g 40
¥ 60f w730
= = o
= 40F = g 20
i -
20 2 10
= L L : L i
0 1 L ) 0
4000 4100 4200 4300 4400 4000 4100 4200 4300 4400
#ER /m ¥4 /m
5 N
Fig.5 The number and growth characteristics of A. georgei var. smithii population in the regions with different altitudes
S ’ ; (H,.) 4 200
(N) ’ m ’

4200 m 4 400 m ; (DBH,...)



28

(BA)

’

b

4 300 m
4 000~4 200 m

4 200 m

4 000~4 400 m s

s 16

20,

15. 53%.,

1.87%.

b

131(2007)

4. 07%,

N

H

26

(

:4 300 m>4 200 m>4 100 m>
4 000 m>4 400 m)

» Cody

B

[8]

a

[121.(2007)

[1]

(2008)

4 100~4 200 m

(B

[4]

o

[11]

Jaccard

’

, Lol (2007)

[17]
’

(N)
; (H )
4 200 m s
; (DBH,...)
; (BA)

4 000~4 200 m o

(1]

[2]

[4]

[

]

4 200 m

[Jl.
,2008,23(5) : 1-6.

ZHU D Q.,WANG J H,ZHANG S G,et al. Changes in species
diversity and community structure of Abies georgei var. smithii
forest along altitudinal gradients on the western slope of Sejila
Mountain in Tibet[]J]. Journal of Northwest Forestry Univer-
sity»2008,23(5) : 1-6. (in Chinese)

[l : ,2009, 23
(1).:82-87.
WU J,ZHANG H, ZHU Y P, et al. Elevational patterns of
plant species diversity in tree layer on the northern slope of
Mt. Laotudingzi, Liaoning Province[ J]. Journal of Shanxi Nor-
mal University: Natural Science Edition, 2009, 23 (1) . 82-87.
(in Chinese)
LOMOLINO M V. Elevation gradients of species-density: his-
torical and perspective views [ ]]. Global Ecology & Biogeogra-
phy.200.10:3-13.

[Jl. ,2011.,26(3) :6-11.
LIU J H, WANG D X, WANG Y C, et al. Changes in plant
species diversity of natural coniferous forests along the altitudi-
nal gradient in the Youshui River, Qinling Mountains [ ] ].
Journal of Northwest Forestry University, 2011,26(3):6-11.
(in Chinese)

(1] ,2005,25(2) ;112-116.

MIAO L Y, WANG X A, WANG Z G. Studies on species di-



(6]

[7]

[8]

[9]

[10

versity of Larix chinensis community ecotone [ ] ]. Guihaia,
2005,25(2) :112-116. (in Chinese)
i ,2011,47(3):12-19.

SUJ R,LIU W D,ZHANG W Y, et al. Species diversity of
plant communities along an altitudinal gradient on the west
slope of Sejila Mountains, Tibet [ ] ]. Scientia Silvae Sinicae,
2011,47(3):12-19. (in Chinese)
[M]. . ,1994,141-162.

. . [Jl.
,2004,12(1) :20-28.

TANG Z Y,FANG J Y. A review on the elevational patterns of

plant species diversity[ J ]. Biodiversity Science, 2004, 12 (1)

20-28. (in Chinese)

[J]. 22010,25(6) :46-51.

LIU J Q,WANG D Y.YANG Q S,et al. Life history and pop-

ulation structure of Amygdalus mongolica in Longshoushan

Mountain[ J]. Journal of Northwest Forestry University,2010,

25(6) :46-51. (in Chinese)
] , . .

(Jl. .2007,43(12) :8-15.
ZHENG W L. XUE H Y. LUO D Q. et al. Eco-geographic

of Cupressus

coenology characteristics

gigantea[]]. Scientia Silvae Sinicae, 2007,43(12):8-15. (in

distribution and

Chinese)

[12]

[13]

[14]

[15]

[16]

[17]

[l ,2003,16C ) :7-12.
LUO D Q,BIAN B D J. A preliminary study on characteristic
of moss fir forest communities on Sejila Mountain[ J]. Forest

Research,2003,16(Sup. ): 7-12. (in Chinese)

[J].

MENG Z X. A study on community structure and species di-

,2007,25(4) :441-446.

versity of subalpine forests in western Sichuan[]J]. Journal of
Sichuan Agricultural University, 2007, 25 (4): 441-446. (in
Chinese)

[D].

YANG X L. Studies on forest community structure and plant

22007 :42-46.

diversity at the timerline of Mt. Sejila in Tibet [ D]. Beijing:
Beijing Forestry University,2007:42-46. (in Chinese)
WHITTAKER R J,WILLIS K J,FIELD R. Scale and species
richness: towards a general, hierarchical theory of species di-
versity[ J]. Journal of Biogeography,2001,28:453-470.
LOREAU M. Are communities satured-on the relationship be-
tween o, and v diversity[ ] . Ecology Letters.2000.3:73-76.
CONDITt R,PITMAN N.LEIGH Jr E G,et al. Beta-diversi-
ty in tropical forest trees [ J]. Science,2002,295:666-669.
. ,2010,46(7) ;30-35.
LUO D Q,WANG J H,REN Y H,et al. Fruiting characteris—
tics of Abies georgei var. smithii forest on the eastern slope of
the Sejila Mountain in Tibet [ J]. Scientia Silvae Sinicae,

2010,46(7):30-35. (in Chinese)

cO N O Ul o= W N

©

10.
11.
12.
13.
14.

15

R LEFRE KREARF.
CHAE.ERT . LK, E. RS T4

2013

P~

T

RS

X HGIRRE L FRHE

3

22
52

R L EEFRATEF. T IFREATERASRAAERAD TR R T IERLRTFBRAR
CEREHOBEREGRTKR.F. B EBRRRAS AL BHGNE S A

T LORES L. E AR ERRKRBAHLRGLEL 5 oM

BRI LR E LR AR L IBA 5T USSR A A AR A2 P 3 A RACEE E 00 R

CEM R LBOER. BRI H AN RGN LIRS R E LA

CHEANF L RAR, D WAE. S NaCl prit st £ B AR A K F NG

B #EEZHAENFHIERL

B AEAEP 6 et o st T

JELNBL RARAE S R GIR S AR ML IR
KRBEEBALE BRI F BIABRANRESHRBERBRAZEL T FMER M E
FYTF L EE. G855 ARAETHMM T RIAN KA T 6mE

WA LIKF XA, F. L EHRIRRER T ERMEEFR

HE KA, RE. Ry FEASAL AWK TS
2K AR EFRRE ARG ZRES MM BAATRKRATILE T EG YA
N BARE TN AL TR AGRAIRLEAY FHR

)



