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Plant Community Species Diversity of Desert Steppe in
Sandy Area of Eastern Ningxia

QIN Jianrong' .MA Hongbin"?* ,SHEN Yan'?,XIE Yingzhong'?,YU Hongqgian®, LI Xiaowei'"*
(1 Grassland Science Institute of Agricultural College, Ningxia University, Yinchuan 750021, China; 2 State Key Laboratory

Breeding Base of Land Degradation and Ecological Restoration of North-western China, Ningxia University, Yinchuan 750021,

China)

Abstract: The research of plant species diversity has a great impact on ecological construction. With the
vegetation data of field survey,we studied the desert steppe community composition and structure in sandy
area of Eastern Ningxia, the vertical variation of species diversity, and canonical correspondence analysis
(CCA) the contact between plant community distribution and soil character. The results showed that; (1)
the species of desert steppe in sandy area was simple, with only 6 — 13 species. There was a significant
difference between aboveground and coverage in different community types. The weak competitive species
in community decreased,and the dominants have higher important value. (2) The species diversity index
was significantly different among communities, but the variation tendency was not consistent. The correla-
tion coefficient between diversity index and richness index, evenness index were 0. 975 7 and 0. 880 2, re-
spectively, but the correlation coefficient of dominant index is —0. 519 8. (3)In the analysis of CCA, the
content of soil moisture,organic matter and NPK were higher. Soil bulk density lower, plant species abun-

dance, relatively;soil moisture,soil bulk density and soil organic matter played a leading role in community
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distribution, the correlation coefficient are —0. 742 8.0. 683 8.0. 532 9,respectively. Species and community

both in the axis of CCA about soil factor relevance have a consistency. The results indicated that,the des-

sert steppe plant in sandy area of eastern Ningxia,dominants have extremely status and roles;the contribu-

tion rate of species richness to plant diversity is greater than that of evenness to plant diversity;soil mois-

ture plays a decisive role to plant community distribution in this area.

Key words: sandy area;desert steppe;species diversity; CCA;soil character
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Table 1 Community features of grassland communities in sandy area of eastern Ningxia
s - PR = " BUNREE7) s
WHEEW R — T
N . . . FEEAEF Important value . Aboveground
Community Constructive . R . R Coverage .
Main companion species of dominant . biomass
type plant . /% o
species /(g/m?)
W R PR TR R TE L TR DB
A LY e o S‘ophum a{(}?e('urr)z'daf.\’ s Eilneapf)g'({rz borealis , Clei.\’/f)gene.\’ vhinenj 0.52 83. 06a 98, 04be
Lespedeza potaninii sis s Artemisia scoparia Aster hispidus s Salsola collina s Oxytropis
racemosa
FET WHEEMETE MR U A LR e 2 hR
LIRS HE 20 75 3 B K 048 Sophora alopecuroides , Salsola
B Pennisetum centra-  collina s Artemisia scoparia s Setaria viridis . Scorzonera divaricata 0.38 43.75b 166. 32bc
siaticum Euphorbia esula s Artemisia ordosica s Glycyrrhiza uralensis , Izeris
chinensis s Leymus secalinus ,Gueldenstaedtia verna
SRR R R AR AR AR R A R
REWK DB ME 20l 3% el 70 RER K U
e B Glycyrrhiza uralensis s Aster hispidus , Lespedeza potaninii , Sti-
C i . pa breviflora, Sophora alopecuroides s Pennisetum centrasiaticum , 0.38 29.17¢ 267.19b
Artemisia scoparia o . .
Artemisia ordosica y Hedysarum brachypterum , Oxytropis racemo-
sa lxeris chinensis, Cleistogenes chinensis, Potentilla bifurca
Scorzonera divaricata
M0 R LR T RS IS R T P R 22 1L 3
D i B . S‘kta.riu viridis , (}Zj./tiyr'i'hiza uralff,n..\'i.s' , Eup.hurbia ./zumifuxa s 0.36 52 74b 119, 67a
Artemisia ordosica Corispermum hyssopi folium , Artemisia scoparia » Pennisetum cen-
trasiaticum s Ixeris chinensis
DS IR AN R UL A TR ¥ <h g o R EE 8 T ]
E 5l 4'%’%'1’? . FH \(H:] £ O.rytr.opz:s aciphylla » Cynanchum komarovii Artemi.\'z:a 0.35 30.51h 125. 95be
Stipa brevi flora scoparia ,Aster hispidus , Hedysarum brachypterum , Salsola colli-
na s Polygala tenui folia ,Cleistogenes chinensis s Artemisia ordosica
LR FRTF DB HRE B E TR T E R Lespedeza pot-
F Glycyrrhiza — ura-  aninii ,Oxytropis racemosa , Scorzonera divaricata ,Salsola collina , 0.37 29.41c 69. 28¢

lensis Artemisia scoparia ,Corispermum hyssopi folium

A BT R B O R SRR L C OB BB L D il i B E W ALAE TSP AR F O SRR H R T

Notes: A is Lespedeza potaninii community; B is Pennisetum centrasiaticum community;C is Artemisia scoparia community;D is Artemisia ordosica communi-

ty; E is Stipa brevi flora community; F is Glycyrrhiza uralensis community. The same as below
R2 EMBEYHEYMNEEEDAEMABENMSEEELR

Table 2 Richness index,evenness index,domination index and diversity index of steppe plant communities

B Community F 5 Ma ¥ R T R#pE C LR H
A 8.40+1.12b 0.9240. 04ab 0.24+0.04b 0.71+0.07b
B 8.00+0.91b 0.88+0.09b 0.35+0.03a 0.6740.08b
C 12.60+2. 21a 1.08+0. 19a 0.1840.09b 0.9540.07a
D 7.00+0.03b 0.9540. 12ab 0.28+0. 04a 0.5840.01c
E 7.00+0.71b 0.83+0.03b 0.25%40.03ab 0.5240.05¢
F 7.67+1.20b 0.90+0. 06ab 0.2340.01b 0.63740.03bc

T 1A 90 B0 U5 S Tl /NG 5 B3R 9 ) 22 S 3K i K (P<0. 05) . Tl

Note: Different normal letter after the same column data mean significant difference at 0. 05 level, the same as below.
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AR SR B R B — e i 2 B e T o e s B
AT R AL - B Zc ) A i AR 2 e T
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Table 3 The main characters of soil in different grassland communities(average= standard error)
i3 Il . MWE ﬁfﬂﬁi‘ i}gﬂﬁﬁ Al;fflljit Aligi)/llfﬁa %/}1 B
Community T)glk den:lty Potential of ()rg;ﬂmc’ matter Soil moisture potassium phosphorous Tol/al n/ltrogen T/ola} salt
/(g/em®) hydrogen /(g/kg) /(mg/ke) /(mg/ke) /(g/kg) /(g/kg)
A 1.560.07b 7.3140.21b 3.0440. 88c 12.654+2.49a  121.7942.51b  3.7240.19b 0.2940.02b  0.1940.03bc
B 1.5540.05b 8.14+0.16a 4.06+1.03b 12.93+3.93a 146.79+1. 29a 4.13+0.27a 0.31+0.01b 0.23+0. 04ab
C 1.6740.04a 9.4440.23a 3.93+0.86b 7.03+1.65b 112.53+1.37b 3.58+0.11b 0.3340.04ab 0.1740.01c
D 1.6740.08a 9.33%0.13a 4.88+0.87a 5.0240.81b  150.91+1.42a 3.97+0.47a 0.394+0.02a 0.21£0.01b
E 1.5440.05b 9.3640.08a 4.3640. 68ab 6.1840.88b 86.90+£2.04c  3.5740.29b 0.3640.02a  0.2540.06a
F 1.6640.02a 9.414+0.15a 4.89+0.92a 7.66+1.06b 126.45+1.97b 4.10+0.13a 0.36+0.07a 0.24+0.02a
x4 ETERFEHFHENXA
Table 4 The relationship between soil factors and axises
T EFEEH T 55 14 B 55 2 47 Bl 55 3 HlE ¥ Al 55 4 HeJydl
Soil environment factor First axis Second axis Third axis Forth axis
2 Dulk density 0.6838* 0.1619 —0.4423 —0. 3059
2 1% & Potential of hydrogen 0. 1990 0.2841 —0.6134" 0. 4442
A WL Organic Matter 0.5329* 0. 4640 —0.3782 0.3158
+ 37K 4y Soil moisture —0.7428" 0.1684 0.4198 —0. 2660
SR Available Potassium —0.4035 0.0189 —0.2731 —0.0969
AL Available phosphorous 0.0769 0.2272 —0.1755 —0. 3651
4% Total nitrogen 0.2740 0.2258 0.2003 0.3122
43k Total Salt 0.0789 —0. 2863 —0.0553 0. 3704
% R BB F A (p<<0. 05)
Note: * mean significant correlation at 0. 05 level
x5 MAMELERFHCCAHFLER
Table 5 CCA results of species and soil factors
HE7 4l Axis
i H Item
1 2 3 4
FRE{H Eigenvalues 0.743 0.477 0.477 0.377
Wy Fif 5 - BEERBE () 40 56 1 Species-soil environment correlations 0.978 0.973 0.934 0.905
i@i‘?;;j:ﬁ%;%if A 43 bt Cumulative percentage variance of spe- 133 21,8 29. 9 36. 6
Y Fh-+ BEIR BT A ¢ BT 4 H Cumulative percentage variance 95 7 121 57,6 70. 6

species-soil environment relation

N T LD T 19 25 (8] 0 A B hF MU AR 7R 1 VR

Bl 211 K A X 15 2 MO 4 e — B
231 MMSEEEFER WA

38 A FE PRI AE CCA HEFy B B9 70 A 1 DL L IET 152,
AT DL B 4% S A HE Y P AR G 0L B Sk
AR - S DR B 3 0y o 7= A — e AR AR T
A L S 7K 5 A S 35S B M T 7 o0 A1 A S L R B
YER . ZEW R o A T HE 7 1B 22 0 B A 358 55 K
R B LL S R & B A /N AR BT 1)
FARO 6. I 138 T & i W b ORI V% P 0
CCA HEFF S A PR R PR BT I T80 — 2L

2.3.2 BEESXERFXRE mE L.bME4A
7 RAR R A DX 35 IR R ) 18 R

TEHEFY B — Rl AR SC AL B S e T S A i
SEPR BT R 50 AR P A v 2 8] 0 AT R . A
T TR R ELR K E AT LA 1.8 A RN T
59508 T U M AR P 0 A A7 AE — R AR BRI . Y
SR il B 22 1 A A D R AR G o WOT L (2T

J S 2 M ) A= B AR B S I 0 A T R K
Oy EEG AR Z AL AR S BB AR X
e R TR R ke TR E A7 & AN S
OB T PRI R S AR 0 A A HE Y b ) A
%%ﬁ@ﬁ%ﬂiﬁfi%%i,ﬁﬁﬁﬁk KAk
DU 72 AW VB S IR AR B . 5 R B
TUHRAE A 16. 406 ST T B & A b 0 42k B0t
PR B BE A HLIT K SR AL A e
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Fig. 1

CCA biplot of different communities,species and soil environment factors

a. Species and the environment factors; b. Community and environment factors; (1)In Figure 1: BD. Soil bulk density;

pH. Potential of hydrogen; SOC. Soil organic matter; SM. Soil moisture; AK. Soil available potassium; AP. Soil available phosphorous;

TN. Total soil nitrogen; TS. Total soil salt (2)In Figure 1,a:S1. Lespedeza potaninii ;S2. Oxytropis aciphylla;

S3. Salsola collina ; S4. Stipa brevi flora ; S5. Convolvulus ammannii 3 S6. Oxytropis racemosa ; S7. Artemisia scoparia ;

S8. Potentilla bi furca ;S9. Pennisetum centrasiaticum ;S10. Polygala tenui folia ;S11. Glycyrrhiza uralensis ;S12. Setaria viridis ;

S13. Cleistogenes chinensis ; S14. Iris tenui folia ;S15. Gueldenstaedtia verna ;S16. Cynanchum komarovii ;

S17. Peganum nigrllastrum ; S18. Euphorbia humi fusa ;S19. Ixeris chinensis ; S20. Agriophyllum squarrosum ;

S21. Euphorbia esula ;S22. Agropyron mongolicum ;S23. Hed ysarum brachypterum ; S24. Artemisia frigida ;S25. Aster hispidus;

S26. Chloris virgata ; S27. Eragrostis pilosa ;S28. Tragus racemosus ; S29. Corispermum hyssopi folium ;S30. Leymus secalinus ;

S31. Artemisia ordosica ;S32. Salsola af finis ;S33. Erodium ste phanianum ; S34. Cheno podium acuminatum ;

S35. Sophora alopecuroides ; S36. Scorzonera divaricata ;S37. Bassia dasyphylla ; S38. Inula salsoloides

(3) In Figure 1,b: sample 1,2,3 is Lespedeza potaninii community;sample 4,5,6 is Stipa brevi flora community;sample 7,8,9 is

Artemisia scoparia community;sample 10,11,12 is Artemisia ordosica community;sample 13,14,15 is Glycyrrhiza uralensis

community;sample 16,17,18 is Pennisetum centrasiaticum community
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