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Abstract; Based on data obtained from 57 plots of grassland community and 47 plant species in Yun Wu Mountain
grassland, the ordination method CCA is used to analyze the relationship between plant community types, species
distribution pattern and environment factors. Enclosing is a dominant factor for affecting species distribution and community
type. The enclosed grassland is Stipa bungeana community, dominated by Stipa bungeana, Thymus mongolicus, Stipa
grandis, Androsace erecta, and Heteropappus altaicus. In contrast, the unenclosed one is Artemisia sacrorum community,
dominated by Artemisia sacrorum, Poa sphondylodes, and Potentilla acaulis. In addition, the soil water of 20 — 100cm
depth has an important influence on species distribution. Nutriention, , especially the soluble-K and NO, -N, affects the

species distribution too. Topographic attributes, such as elevation, slope position, aspect, slope, have no significant
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impacts on plant distribution.

Key Words: enclosed grassland; vegetation community types; species distributing pattern; environment factors
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HEE = (HXEE + EXHE + HXI=E)/3

ASCHF IR T E 3L 57 4, AR E T LK B Ao bE R F 5 Tt 14
A, Hp 38K 8858 10 ~20cm HIES/KE (SW,) .20 ~100cm +IEE& /K& (SW,) .100 ~200cm +3FE &K
#(SW,) 200 ~300cm +3EE/KE(SW,) ; HiJP HFF . 3% (SLO) 3K (ELE) (3|5 (ASP) (3 i1 (POS) ; F¢
53185 : AL (ORG) , W PR (SOP) , W] ¥ M4 (SOK) , @R (NH, ) , SR (NO,) s HE M (ENC) .
Hobdg ) A SR PUETE R A IR AN R B R B SRS, P m : FH3E 0.3, 2 0. 5,27 0. 8, B
L;f: B350.4, 9135 1.0, T3 0.8 HF 1.0, REHTF 0, B TE—EHEN, HEREEXNHRLEIE TR
WAL, TP XA YRR A R B EE TR, FIH CANOCO HMAXTHF-HER . Wip- 7 RE R
F 1T CCA HE7  RIBMYBE MR R SHERTFHXR, EBNATEH = F 1L B AR X YFiER
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A BATE+ A K5 I Artemisia sacrorum + Stipa bungeana community
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Fig. 1 CCA two-dimensional scatter ordination diagram of the 57 plots
ELE: #3k Elevation, POS.3it{\f Position, ASP:3{[%] Aspect, SLO 3% /& Slope, ENC :#F Enclosing, SW1:0 ~20cm + 37K 43 Soil moisture of 0
~20cm, SW2:20 ~100cm 47K Soil moisture of 20 ~ 100cm, SW3:100 ~200cm +3sK Soil moisture of 100 ~200cm, SW4 ;200 ~300cm 11
7K Soil moisture of 200 ~300cm, ORG . H#L/& Organic matter, SOP; ] J& {48 Soluble phosphor, SOK. 7] & {tk# Soluble kalium, NH, . & &H
NH,-N, NO, . 75 NO,-N

F1 CCAHIFHEERHFESHREHFEZ ANHAXRY

Table 1 Eigenvalues of Axis, correlation coefficients between axis and environment variables

HEFF 5 Axis AX1 AX2 AX3 AX4
HEFF Sh4FE B Eigenvalue of axis 0.15 0.09 0.08 0.07
%ﬁ’—%%ﬁlﬂ?‘zrﬁj HIRR R . . . 0.88 0.89 0.83 0.83
Correlation coefficients between species and environment variables

SR AR R 4 Cumulative ( % ) 0.38 0.61 0.87 0.95
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Fig. 2 CCA two-dimensional scatter ordination diagram of 47 herb species, notes same to fig. 1
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Table 2 Correlation coefficients between axis and environmental

variables
E%Elj;nt variables AX1 AX2 AX3 AX4
FR EXTRACTED 0.10 0.09 0.04 0.05
ELE 0.08 0.29* 0.10 0.07
POS -0.17 -0.04 -0.07 -0.17
ASP 0.017 -0.15 0.40%* 0.36°
SLO 0.07 0.09 -0.33% 0.35°
ENC -0.54%* 0.48%* 0.26 -0.00
SwW1 -0.33* -0.11 -0.05 -0.07
SwW2 -0.53**  0.05 0.01 0.11
Sw3 -0.28* -0.06 -0.19 0.04
Sw4 -0.38* -0.13 -0.14 0.19
ORG -0.29" 0.30 0.13 0.32
S0 K -0.40° 0.19 0.05 0.06
SO P 0.13 0.65 -0.04 0.11
NO; -N -0.40° 0.21 -0.03 0.49°*
NH; -N 0.26 0.51° 0.32° 0.11

* 0.05 BEKF Significant at 0.05 level; = = 0.01 BEKF
Significant at 0. 01 level
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Table 3 Effect of enclosing to soil water and nutrientions

SwW1 SwW2 SW3 SW4 ORG SOK sop NO; -N NH,; -N
3% Enclosing 9.72£0.45 11.87+0.38°% 11.80£0.40  9.65+0.38 4.73+0.07°* 218.65+6.62 2.79+0.10® 0.55+0.06%* 1.14:0.03
AHE . 8.74+0.40 9.17+0.74%* 11.0240.80 9.01£0.57 3.79+0.17°% 194.69+22.70 2.37£0.21% 0.2210.09%* 1.08x0.10
Unenclosing

[A]3% 2 Same to table 2

F4 ZBLETEEYET
Table 4 List of the main species on Yun Wu Mountain

%45 No. 154 4 #R Species %45 No. B4 & FR Species
1 2= (o4t 3 Stipa bungeana 25 FALPE. Oxytropis ochrocephala
2 K413 Stipa grandis 26 ZBBE Oxytropis aciphylla
3 JEREYKE Aneurolepidium dasystachys 27 /AP Tagetes nematolobum.
4 B3 B Achnatherum splendens 28 B 25 S Hb#G Androsace erecta
5 FFE Hierochloe odorata 29 /R FE N 46 Heteropappus altaicus.
6 BIREBR Poa sphondylodes 30 KGE L podium leontopodioide
7 Y8 Artemisia sacrorum 31 @ JEH Gentiana squarrosa
8 3B Artemisia grialdii 32 AT Viola phillipica
9 Y18 Artemisia capil 33 KA KM Delphinium grandiflorum
10 B BRE Artemisia capillaries 34 SEZE i Plantago asiatica
11 WEE Artemisia scoparis 35 5 Potentilla discolor
12 B B Thymus mongolicus 36 K2 Gentiana macrophylla
13 B EZHBBEE Potentilla acaulis 37 AR Dodartia orientalis
14 T BIZBSE Potentilla bifurca 38 HE-5880 Bupleurum chinensis
15 4 BSSE Potontilla chinensis 39 WEEIE Thalictrum petaloideum
16 ZRZEBRE Potentilla multifida 40 #3558 Pedicularis alaschanica
17 REETE Medicago falcata 41 BT Medicago lupulina
18 Y5 & Rubia cordifolia 42 KE Cirsium arvense
19 B BB Mentha haplocalyx 43 £ B Ranunculus japonicus
20 Rl JL3E Cirsium setosum 44 B3 Saussurea japonica
21 E B SE Sonchus oleraceus 45 Pt 2L Scutellaria releliana
22 H5 BB F Lespedeza davurica 46 S Patrinia heterophylla
23 /NH48 38 ), Caragana microphylla 47 JRAEVKE Agropyron cristatum
24 JR5F Euphorbia fischeriana

B YN —H P e —E R AL, BERA I —HF SR, X W RER B T NH, -N XM
HE,
4 g

H 5FRE T CCA HiFF UL RYF 53R R T8 CCA HIF R, BT BB S RE T EMM EAMHY)
MRAMHESARIERAHENES , N ERNRRAFIE, BRR 0y 87.13% , REFEHY
BATE R, B R E R 53.57% ; RN HRUFEHENEZR  EHT A TARMF BRE. K
B3 EZE R PR R AEEIE S o A Y G LS TR LB BT R R ERK B BRERE LI
X SRNMNAESRME . EHELINEHETHRGREMYF O RS EAHE RN RER
PR, HUCOR 20 ~100cm 59 H3RE/KE A YR GERER A NO; -N 45, IR AL I 0 S5 P R X Y o
MEHRRARE . BRI, AURFEMAE L RRBHEENGEH TRUNER, AR ERX, +
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UK IR RE WK E M FEE R HEMEN RS, R s S R
WA R A , B B AR LB . B EMAE AR E SR, FEE MR & E B, =
AKBRAKBES 35 , RHOK M RRERE IR RIECE , RS B30, S Tfe 2 TR Y8 A R RSB IRE
I, BRNFHENED B RN E, B X B RAEENZCR, ENE 7, BEOy REE S RE P EEY
fEHti

£S5 HEAENHESH ONEARSERENKN

Table 5 The effects of enclosing to community construction, species and important values of species

Fakm o MR s ommm smm 20T mam g B
ommunity Species . | Shannon- X o i
, High Coverage Simpson ] Pielou Dominating species Important value
types richness Wiener
10.29 x 13.58 & 53.57+ 0.86 + 3.00 + 0.90 + .
HEFH 2.36 5.65 17.21% 0.014 0.13 0.0p4 Stipa bungeana 213
Artemisia sacrorum 16.78
Thymus mongolicus 14. 87
Stipa grandis 10.10
Aneurolepidium 8.33
dasystachys 7.51
Rubia cordifolia 6.90
Saussurea japonica
10.38 & 26.42 + 87.13 0.86 + 2.99 + 0.89+

RERRR g 5.02 12.46 0.019 0.061 0.017  Stpa bungeana 15.80
Artemisia sacrorum 24. 81
Poa sphondylodes 10.37
Potentilla acaulis 7.96
Leontopodium 7.70
leontopodioides
Medicago falcata 5.50

[A]3% 2 Same to table 2
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