22 6 661~ 668 Vol. 22, No. 6 pp 661~ 668
204 11 JOURNAL OF MOUNTAIN SCIENCE Nov. , 2004

: 1008- 2786(2004) 06— 0661—- 08

wEntt pe? prE b wl mes? o’

(L R 730070; 2. s 750021;
3. s 810008)
20948, Q14,096 tA
; ( )
( ) , , , 1 300~ 2100 m
[1-3]
: , , (1995~ 2002 )
9.27 C;
, 3 126. 17 h; 37.6 C;
-22.7 C; 189. 35 mm;
, 1 969. 58 mm; 56.67%:;
158.83d ) ,
) ) pH 7 0"' 7 5, N
[4] [5]
, s IT
I1B
1 18 —
10531 E,3715 N,
(Received date): 2004— 01— 18; (Accepted) : 2004— 05- 20
(Foundation item) : (39960052) [ T he Project of the Nation-

al Natural Foundation of China( No. 39960052) . T he planning Project of Skeleton T eacher of the Ministry of Education. Hundred T al-
ents Program of CAS. |

( Biography) : (1978-), ., s R [ Shang Zhanhuan, Ph. D.
can didate, mainlyengaged in biodiversity and grassland ecology. |

:Athor flor! eorrespondence) Banddilk longruijin@sinal ¢om



662 22
X1 m
2 2001- 07~ 08; 2002- 05
~ 11,
21 ,
6 ( ; : 105 C , 80 C
), ( 0~ 30 em ,
1) 5~ 8 ( )
:10 m X% 20 m; 1m
1
Table 1 The basic conditions of every sample
(m)
(Artemisia ordossica) ( Gy nanchum ko-
s marovii) ( Oxytropis aciphlla) ( Stipa
1350~ 1 500
bungeana) ( Cleistogenes squarrosa ) ( Eragrostis
poaeoides), (Allium p olyrhizum ) 25% ~ 30%
(stipa breviflova)
R (A rtemisia scoparia), ( Reaumuria soongorica )
1610~ 1 700
( Carex lithophila) (Astragalus ¢ oliolatus)
10% ~ 30%
1760~ 1 840 (Scorzonera austriaca ) ( Potentilla sishanensis)
25%~ 35%
s ( Reaumuria soongorica )
1750~ 1 800 ) N (H eterop app us altaicus )
(A stragalus miniatus) 20% ~ 40%
( Am mopip tanthus mongol i
’ cus) ( Torularia humilis)
1 740~ 1 850 s
(A lectoris chukar potanini Sushkin) s 30%
~ 35%
(S. bungeana)
s ( Phlomis umbrosa ) ( Ep hdra
1850~ 1 940 ’ inter media ) .
; ; , 15% ~
40%
22 Heip
(1) Eh=[exp(—- 2piLnPi)- 1]/(S-1)
Richness= S [RicR] [ HelE]
dma= (S- 1)/1InN [MarR] Alatalo
(2) Ea=[1/ ( ZPi*) - 1)/ [exp(- ZpilogPi)- 1]
Shannon Wiener [AlaE]
Jw= H’/H’ max= (- XPiLogPi)/ LogS Sheldon

[ ShaF] Es= exp(,— 2PiLnpi)/.S [SheF]
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(3) )74
Shannor Wiener :H> = - XPilogPi (6) Pir= ( + + +
[ShaV] + )/5
M clntosh S—- ‘N - ;Ni— g
pe N=U (ilej V2 MGV ;Pi— i (Pi1 Pia:
vo v UL ) o
Brillouin [
HB= (1/N)Log[ N1!,Na!, .....] Ns!]
[ BriV] 3
Simpson
D= 1- X[Ni(Ni- 1)/ N(N- 1) 3.1
= 1- XPi%] [SimV] 311
(4) : Simpson 1
C= i;[Ni(Ni— 1)/N(N- 1)]2 [SimD]
(5) Pa= ( + + + ( )
0.6
— s — G
0s —— K
—O0— #/Kk
04 —O—
£ —o— HIRSF
& 03 A IEEIL
o —— A
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X — fliER
o1 e SRR L
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A month
1
Fig. 1 The variation of the key values of most species in different months
( Stipa bungeana ) 11, 11
5 , ( Stipa breviflora )
2002- 05 ( Agropyron cristatum ) ( Caragana
, stenop hylla) , (Astragalus ef oliolatus )
, ; 8 ( Titmouria sap oshnikowit)
, ;2002- 08 , 6 ,
9 , 10
) 9 ) ,
10 , , ,
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, 2002 , 3
10 ( Astra- 2002- 08
galus) , ,
, ( Caragana tibet- ,
ica) (Heterapappus altaicus )
( Torularia humilis)
, , 5
8 , 8
, ) )
,
( Cynanchum ko-
marovii ) , 2001
2001 8
2
Table 2 The variation of diversity indices within a year at every sample
ShaV Shakl SimD ShaV Shakl SimD ShaV Shak SimD

5 1. 43 0. 80 0. 28 1.45 0. 90 0. 26 1. 73 0. 89 0. 21

6 1. 53 0. 85 0. 26 0.98 0. 89 0. 40 1. 16 0. 72 0. 42

7 1. 71 0. 95 0. 20 1.19 0. 86 0. 36 1. 21 0. 87 0. 34

8 1. 36 0. 85 0. 30 .39 0. 71 0. 34 1. 49 0. 93 0. 22

9 1. 77 0.91 0. 19 1.59 0. 89 0. 24 1. 64 0. 92 0.22

10 0. 96 0. 87 0. 43 1.33 0. 96 0. 28 1. 33 0. 96 0. 28

ShaV Shak SimD ShaV Shak SimD ShaV Shak SimD

5 1. 25 0. 78 0. 36 1.39 0. 86 0. 30 1. 30 0. 81 0. 36

6 1. 36 0. 98 0. 26 1.32 0. 74 0. 36 1. 97 0. 90 0. 17

7 1. 83 0. 94 0. 17 2.00 0. 91 0. 17 1. 71 0. 95 0. 19

8 1. 90 0. 92 0. 17 2.31 0. 90 0. 12 1. 94 0. 88 0. 18

9 1. 95 0. 94 0. 15 1. 81 0. 87 0. 20 1. 73 0. 89 0. 22

10 1. 97 0. 90 0. 16 1.24 0. 90 0. 33 1. 31 0. 95 0. 29
3.1.2

2 , Shannon Wiener
) ,
)
, 10
) )
7 , 7 3.1.3 2001
7~ 8 2001- 08
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3 Shannon-Wiener Sheldon ;
( 2-D), 2-C)
, 2002 2001 Sheldion
2001- 08
2002- 08

( Setaria viridis) ),

’

>

3 2001

Table 3 The variation of community diversity during 2001~ 2002

2002- 08

(Peganum nigellasirum)),

(0.7270.79)

(2.397 2. 36)

in mountain and desert grassland

(0.1670.12),

ShaV ShaE SimD
2001 2. 74 0. 81 0. 09
2002 2. 08 0. 65 0. 22
2001 2. 39 0. 72 0. 16
2002 2. 36 0. 79 0. 12
32
3.2.1
2
: 2- A);
: ( 2-B),

2- D)
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2 X3, —%— AlaE —e—Shaf  0-3
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1 Il i v \ % 1 1l HI Y v vl
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0.18
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0. 14 g —4— SinV —&— MciV
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2
Fig.2 The variation of different index at different location
4
Table 4 The character of community diversity at hillside and its direction and site of mountain
ShaV ShaE SimD SimV
1. 90 0. 92 0. 17 0. 83 — /
1. 05 0. 48 0. 44 0. 56 — /
2.31 0. 90 0. 12 0. 88 — /
1. 22 0. 63 0. 38 0. 62 — /
1.77 0. 80 0. 22 0. 78 —
1. 82 0. 93 0. 18 0. 82 -
1. 26 0. 91 0. 32 0. 68 —
1. 98 0. 90 0. 18 0. 82 — /
1. 71 0. 71 0. 25 0. 75 — /
2 2
2
[ 10] [11]
2
2
[8] [11] (

SRR

Value of diversity indice

22 0l

Value of diversity indice
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Spatie-temporal Characteristics of Plant Community Diversity in
Desert- grassland of Xiangshan Mountainous, Ningxia

SHANG ZhanHuan"?, YAO Ai Xing*, LONG Rui Jun'?,
XIN Ming?, GUO Xu Sheng”, MA Wen Zh{
(1. Faculty of Grassland Science, Gansu Agvicultural Unwersity, Lanzhou 730070, China;
2. Institute of Grassland Science, Ningxia Unwersity, Yinchuan 750021, China;
3. Northwest Institute of Plateau Biology, the Chinese Academy of Sciences, X ining 810008, China)

Abstract: Several diversity indices were used to analyze community diversity in different times and spaces. The
results showed that, the dynamic characteristics of communities were not evidenced. Long-time disturbance of
grazing severely abated the pattern and dynamics of species, population and community at different gradients of
environment and time, furthermore the chronicity and circularity of this sequel aggravated the norcom pleteness
of ecosystem of desert grassland. T hose therefore led to more degradation of the ecosystem, and the habitat more
fragmentation, and the maladjustment of functions( including the bastard pasture increasing, the loss of species,
the degradation of quality of Zhongwei Goat). The sequence of the communities’ diversity at different times and
spaces were no long existed after heavier and long time grazing. In addition, most species had formed the adapt
ing mechanism(including ecological actions and shapes) to the flucuating environments, and which was an impor-
tant factor leading to the dynamics of diversity and its mechanism more complex. Because there are many limita

tions of all diversity indices, the communities’ diversity was evaluated and analyzed should by several indices of

diversity sy nthetically.

Key words: community diversity; spatie- temporal dynamic state; mountain-desert grassland



