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Fig.l1 Distribution of grassland survey

sample plots in Ningxia

PUIFY 2548 %9 L (Caragana korshinskii) BEVE BB V0H
BEVE BHAEL T (Lespedeza bicolor) BEVE S50 F , i )&
10.33%~75.50% ; . i) B Hh 43 ) N K i (Indigofera
pseudotinctoria) BEV% . 75 W Wk (Acer elegantulum ) #f
7% . 35 (Phragmites australis) Bt 7% . 7K ) - (Coto-
neaster multiflorus ) Bt 7% AW (Ulmus pumila) FE7%
A1l Bk (Prunus davidiana) B¢ 3% , 5% & 37.40%~
95.25%. Friehe i A IES AR B T T R
F 2l NI IR ) S AR Y 25 S b B XS (R 1),
XSO Hb 1) S AT 780 S B T b X 2 R AR
KM HEBHEZS O WAHREME T FENAS
SRR R RN T A S RGN 2R
P KOO BB AR A 1 38 1 M it T i S A O
TSGR R E AR

12 WHERF*®

Fi 82024 4 v [ PRI 0 Rk i A 1) € 4 A
A5 0 o W B W B AR A R (AT ) ) I R EOR, A
B b T8 A 100 mx 100 m, F b P &8 B AL A6 15 3 4R
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Table 1 The location and general situation of the sample plots
T SR JITAE HiL X FEHBEL R /m VR 35 /% TR A
FEBEM A MELTT R 28 1122.9~2 134.7 2.54~4552  FRIDETETE Ay ARG LR (LU k)
AT TS 58 T BT R B S (Sympegma regelii)
& VO (Elaeagnus angustifolia) FE% 5
A EL 4 PR R 29 1187.7~2192.5 10.33~75.50  Fracdmxs LR RUVETIETR (OB TR (B ER
[ 2& (Salsola passerina) BEVR
) E [ J5TiT SR BT 6 1122.9~1 904.1 37.40~95.25  FUEERETR ORI K TR T IR

MR TR BRI
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(20,80) ) HEAT LLHL o 1238 s AR AR B OE T
(20, 80) I, 5t WIZHE Vi B A PR B 5 Je 22
i B 32 R BIT , DU B A 5 R R R BT o
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y=-x+ 100 (9)
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THE 63 FHRE I AE SR T 10 275 M
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T W OL B, R B R R Y
21.28% (&1 2) ; Hotk , RASF} (Poaceae) Fl i 4= L 1
#} (Geraniaceae) 1 91 Fi i Lk 43 51 ok 12.23% Fil
11.17% 5 HoAth 85 2R} 22 40 45 78 Bl (Amaranthaceae) |
1 7k (Amaryllidaceae) . 5} (Fabaceae ) 1 Z 2 £}
(Caprifoliaceae) , H.¥)Fh (5 L4351 4 4.79% .4.26% .
3.72% M13.19%. M4k, AT HEFF (Apocynaceae) Fl
A 178} (Caryophyllaceae) % 5 2.66% ; 7 £} (Rubi-
aceae) 1 (1 HLAAIR; 7 5 FLBAR IR G v f7 A — 2t
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Fig.2 The number of genera and species of dominant families in grassland sample plots

and their proportions in the total number of species, Ningxia

XEAN R AR AT R BT (32 2) A 46 AR RS MRy T & 458 ST, O %) R it

R ILAEFEAZ P B BHE I8 0.260419, iZW Rl e I AY R A T B850 I s LU WIS 1, B 2E{H
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Table 2 Main species composition and important value of grassland community in Ningxia

FHZEA! F J& W4 HEH
HEAR B} (Fabaceae) #3% )LIE (Caragana) Fr 28888 L ( Caragana korshinskii) 0.260419
5l (Fabaceae) WK 78 (Lespedeza) K7 (Lespedeza bicolor) 0.148273

4%} (Asteraceae) 58 (Artemisia) YL (Artemisia ordosica) 0.133795
T#F(Amaranthaceae ) B3k 28R (Caroxylon) Bk 4E (Caroxylon passerinum) 0.119035

L (Fabaceae) Pl G & (Oxytropis) W53k 0 (Oxytropis aciphylla) 0.091956

FEMIE} (Tamaricaceae ) 2115 )& (Reaumuria) 211 (Reaumuria songarica) 0.088037

Jie4£#} (Convolvulaceae ) JiE 4L )& (Convolvulus) JELE ( Convolvulus tragacanthoides) 0.051809

B} (Fabaceae) T2 )& (Sophora) 5 5. (Sophora alopecuroides ) 0.042104

# Bl (Zygophyllaceae) SRR (Zygophyllum) i F (Zygophyllum xanthoxylum) 0.038149

%%} (Asteraceae) W25 )& (4jania) EARW 2 (4jania achilleoides ) 0.026423

HA FKAR} (Poaceae) &35 (Stipa) £+2F (Stipa grandis) 0.215057
£ (Amaranthaceae) WHESRIE (Salsola) W ESE (Salsola collina) 0.157010

T#H( Amaranthaceae) %5 VK#E )& (Grubovia) 25 VKFE (Grubovia dasyphylla) 0.124972

%%} (Asteraceae) )8 (Artemisia) ¥ B (Artemisia scoparia) 0.103118

ARAFH Poaceae) VK& (Agropyron) VKHE (Agropyron cristatum) 0.101060

%} (Asteraceae) B8 (Artemisia) %5 (Artemisia frigida) 0.077903
ARAEL(Poaceae) £ & (Stipa) K& (Stipa grandis) 0.069942

1R} (Rosaceae ) 5 )8 (Artemisia) B B (Artemisia capillaris) 0.066327

%%} (Asteraceae ) )8 (Artemisia) M358 (Artemisia gmelinii) 0.044108
ARAEL(Poaceae) £ )& (Stipa) JHALEL 3 (Stipa breviflora) 0.040504
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scoparia, 0.103118) I K B (Agropyron cristatum,
0.101059) ., & E (Artemisia frigida,0.077903) |
KEF S (Stipa grandis, 0.069942) | P4 B 5 (Artemisia
capillaris, 0.066327) | [ 3% & (Artemisia gmelinii,
0.044108) FIEL AL 5T 5 (Stipa breviflora,0.040504) 1)
HEAE AR (BB A TE A Z () Fh 2 HE A
JCUA K A 25T A8 R 4 45 v 49 106 AN R Bt ) A £
XL ) FEAE A B T3 v i A s R A
PEAEZS AL 434k, DUTTT 38 5 B v 0 P55 A48 Ak 19 38 7
fe 1A H T -

A 5T BEEAY 63 A F A Hb wT ) 73 T T
b ST Tl R R ) M T B R D R R R
EVEAR R R R LR I S
) Z FEvE A, ARARR Y & e DB AR
) BB AR ) AP DB A s b AR AR R LR LT
IK A3 S5 AT I DX 8l 7 VBE b R A ) ) A AL
36624, )& T 428 99 J& 146 Flt , B8 FT 1 4y P 45
40574, S JE A8 Bl 112 J& 189 Flr , 1 ) 5 it ) i 45
25561, A7 48 F} 140 J& 209 Flr,

Sprenson R %K 21.34%~58.89% (£ 3) , KHIA
[) 5 M AR 7 22 8] 8 ) 2 WO ARARL P A , LA AEBH

A ZE SRk o ST M SR M 2 ] )R DL
1% %5 , Sprenson 2 53k F) 58.89% ; Hivk , HLIEI i Hly 5
F ) b 2 [B] (Y Sprenson ZR UK 44.52%, th R B H
B WA s A EE 2, S8 T55 T Ml 5 ) e 2
[8] i) Sprenson & FU /)N, 3¢ B P 35 (14 v b B % 2H
2B . R, AN () 2 B[] ) B st A 7 2 A 22 5
PEEE O 5, U T 1 b 5 ) e 2 [ 11 2%
®3 TEARKBEMEFYFHEB IR
Table 3 Number of shared species and similarity index

in different type grasslands, Ningxia

el B EL T ] B3
TR 58.89 21.34
i B 76 44.52
) 52 89

T b = A AR R RS )RR A 2L Sprenson 22 41(% ),
T = A RIS R [ A MR
MILAE Yy EOR T, Ui e 5 e ) e 3 22 ]
A YR EGRE] 1 89 Fl, 3X — & 1y A Wy A
B TP AR A AR A B RO RN 5 A, SR
M R R AR B R R B AR AR R
PRt T P Z () LA Y AR 8, B, 39 i 2
T4 A BA BN & R 2R, N 58 T
IZ B BRI o AL Z T, S R il 5 e )
Wbz I6] B A MR EU R 52 i, W P AR A5 4%
T EAAEROR 22 5

22 TEEMEVEESEME

TR T T R M | SHL TR R b ) R R YR ) )
P w BRI B E 2R, 5 B8 132~198
(F4). Ffa RO Y0 F & B EOR & L A 5
198, A AR 2 222 f R K 155 T B A
T B G, 3 S T R ) o A L A S Ik 7 R
) B ) AR AR IR EE OB T R E WU RETR S A, R
AERRGRME T E LR G5 SO BRI L vk
RSP W YE (Artemisia argyi) FNREN S h F X

R4 TEARLBEMEZENMT S HEEER

Table 4 Plant species diversity index of different type glassland community in Ningxia

B b 2 Y Shannon-Wiener 1541 (H) Simpson 5% (D) Pielous Y27 5 %(J) Patrick & FEFEE0(R)
T B 3.844+0.543 0.935+0.044 0.876+0.094 132
T iy 4.095+0.635 0.954+0.056 0.810+0.053 169
F i) FLh 4.165+0.588 0.976+0.072 0.785+0.061 198
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Fig.3 M. Godron stability simulation curve in different type grassland community, Ningxia
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IR R FEAS (5] B b 2 70 ) A7 7 f 3 25 5, X
L1l PR AR ) 22 A R Vi R R AR T S
(£5) . Ffa) b (1) 4F 5K & (580.25+74.18 mm)
B 3 T MR EE M (420.75+50.36 mm ) i 75 54
(220.50+35.28 mm) , & B ) FL A A 00 425 1)
b3 3 L S L T 7/ 2 = 0B ) | A 1 A X
B AR 1SR (10.82+2.13 °C) WAL &, A A=

FARAE T A AR SR, AL R SR R
HiL 9 AE 50 (8.53+2.11 °C ) ik, HL K &7,
SEUH YA Z R, DTS2 1 4 o 22 A R V5
FENE

- BRI A AN [) el AR ) A AR 22 5, R R
by T2 Sy Ly H R ) - MY b Sy 2 R R
e TSR ] AR - RS A Ry A e
Hb 4 A LT & (2.437%:+0.382% ) i 35 5 Tl
AR (1.514%0.221% ) F1 52 35 B M (0.942%:

x5 TEARXBEMBEMIAERTF

Table S Environmental factors of different grassland types in Ningxia

. AERR K AEX SR . THEAENLR  EEER L e
S eSS " B £ p o o R
/mm /°C SE/% SE/% SE/%

TEME Y 220.50£3528  8.53+2.11 KWL K+ 0.942+0.183  0.096£0.033  0.084£0.016  39.02°N,106.37°E;37.47°N,
106.27°E; 37.23°N,105.15°E

LEIE R 420.75+50.36 6.29+1.82  H4RL AP 151440221 0.181£0.032  0.131£0.034  36.53°N,105.18°E; 36.72°N,
106.18°E; 36.21°N,106.28°E

B EIHL  580.25+74.18  10.82+2.13 1Ly ) - 243740382  0.261+0.085  0.177+0.041 35.51°N,106.28°E;

136.42°N,06.68°E
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B AT BBV AR R Y 22 5, WO G S 2 S X
T8 7™ S AR AR ALK b A S R G AE 5 DI RE R
Wi HLA R X, o KR SR SR R AL TR
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K 3N BE 3 PR R A K S A
R Ak 0 3 D)3 3 A 4 A 2R, ] H2 52
i 0 1) 22 REE RRRE IR 25400 0 E K M 8 T 12
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Plant diversity and community stability in different
grassland types of Ningxia

Ma Juan', Zhang Weihong', Gong Yan', Hu Jie', Liu Zhipeng', Pan Yanxia’
(1. Ningxia Environmental Monitoring Center, Yinchuan 750002, China; 2.Shapotou Desert Research and Experiment
Station / State Key Laboratory of Ecological Safety and Sustainable Development in Arid Lands, Northwest Institute of

Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: This study systematically analyzes the plant diversity and community stability of grassland ecosys-
tems in the Ningxia Hui Autonomous Region, based on survey data from 63 grassland plots. A total of 344 plant
species, belonging to 61 families and 195 genera, were recorded. The species richness of the shrub layer was rel-
atively low, while the herbaceous layer exhibited higher species diversity. By calculating the Sprenson similarity
coefficient, importance value index, and diversity index, and applying the Godron stability assessment method,
the study evaluated the differences in species composition, species importance, diversity levels, and stability
characteristics of different grassland types. The results showed significant differences in species richness and di-
versity index in Ningxia's different grassland types, with the meadow grassland exhibiting the highest species
richness and diversity, while the desert grassland had the lowest. Community stability analysis revealed that
grassland communities of meadow grassland had the highest stability, whereas those in the desert grassland had
the lowest. These differences are likely related to regional variations in climate conditions, soil types, and the nu-
trient contents. The findings provide scientific support for the protection and management of Ningxia's grassland
ecosystems, emphasizing the necessity of considering climate, soil, and human activities in ecological manage-
ment.

Key words: Ningxia; grassland type; plant diversity; community stability; ecological management



