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Abstract: In recent years, the species diversity and aboveground biomass changes of steppe plant communities caused by
grazing intensity have been hot issues in steppe ecosystem research. This paper takes the Stipa krylovii steppe of Xilin Gol in
the Inner Mongolia as the research object, explores the relationship between characteristics of plant community structure,
species diversity and aboveground biomass, and clarifies response to different grazing intensities. The results showed that the
plant community structure gradually succeeded in the direction of degradation with the increase of grazing intensity. The
height of the plant community gradually decreased ( P<0.05) while the density of that gradually increased ( P<0.05), and
the overall coverage showed a downward trend ( P<0.05). The aboveground biomass of plant communities and the dominant
species of the original community showed a general downward trend ( P<0.05) , while that of the degraded indicator species

gradually increased (P<0.05). The Margalef index, Pielou index, and Simpson index of community species under mild and
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moderate grazing conditions were significantly higher than those of heavy grazing ( P<0.05). Aboveground biomass was
positively correlated with Shannon-Wiener index, Margalef index and Pielou index, but showed a negative correlation with
the Simpson index. In summary, the structure and function of the Stipa krylovii steppe plant community produce different
responses in different grazing intensities, and moderate grazing is beneficial to increase the community’s species diversity

and biomass.
Key Words: grazing intensity ; plant community structure; species diversity; aboveground biomass; Stipa krylovii steppe
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TIF 5T XAV T PN 5 ot 4 AR Ay 9 o 2 M JEE 81— 5 i A 935 A Bl iz 28 iy [ A (44°36—44°54' N, 114°55"—
114°14'E) (E 1) , oAb pRE i bR ms F AL, Hoe LIAK Lh BB o 3, b3l ZR 0 1) PG R i, 4k 1240—
1483 m,, SRR KR Rl T 550 PR 0.5°C | AR oK 22 50°C 4R F- YRR K & 220 mm, 4F
TCFEI 100—110 d, FFKEH T 6—8 Ay, RN mE TL4S + FyR 45 1 AP BETE A R 5 G4t
5 (Stipa krylovii) \2E5E ( Leymus chinensis) % , fEAERICAAE KRR T SFHEE ) [ 1996 A7 5 HW
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Fig.1 Distribution of study area and sampling points
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KFHh 6 A Fa—9 Aray, A SO U — RAE R K 700 224 TF06,18.00 A 45 0, Ik 1
JIR AR SO S AT DB BRI 7 JEARIR I XA TS 3R it DL OO s O SRR
BEXI 3 0 4 A ZF G, o3 9 BB (NG, No grazing ) | 52 T (LG, Light grazing) | H B2 U (MG, Middle
grazing) | B U (HG , Heavy grazing) MR FE R 0.0.34.0.69 .1.78 E {7 /hm® . 2RI A5
K1 B, A AL s AR U R 5 O B R R
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IXFEHLIER 6 ARAERL, N 1 m x 1 m MRS, AR PR 7 BE 2524 200 m, St 24 AREE AL, TE Frfy
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Table 1 Basic information of the samples
R AR FHmM TR R L FE R ERLHAEY)
Sample type Pasture area/hm? Altitude/m Sample Points Major dominant plants

e A3 (Stipa krylovii) 223 ( Leymus chinensis) |

NG 310 1330 6 \ e .
BE BT 5 ( Cleistogenes squarrosa)

LG 1258 1337 6 o Eﬁ%( Stipa krylovii) (Y- Leymus chinensis) .
P ELE (Carex duriuscula)

MG 835 1319 6 ki %%&(Sal:wla collm('z) E®(Leymus chinensis) |
ZHRA (Allium polyrhizum)

HG 510 1297 6 W3 (Salsola collina) KERT-H( Cleistogenes

squarrosa) \ZAR 2. (Allium polyrhizum)
NG . 2544 No grazing; LG 52 BE A Light grazing; MG . H BE U Middle grazing; HG ; 55 U4 Heavy grazing
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JEAREL, P) . HIYIREE PR LS h mEE (P BE Y . AR .

Shannon-Wiener 5% . 2 PlnP, (1)
Margalef $5 % MA= (S 1)/InN (2)
Pielou $5%% . E =H'/InS (3)
Simpson F5%K ; P=1 - 2 P} (4)
HEAH . -—(*HXT&T“+$H5<Tmf“+$ﬁﬁfér“)/3x100 (5)

K, S FoRFEY RS TOFECE s N FR BT A DRI ARECR N PR YR EZAA , 18 Excel BN
Bt FIH Origin 9.1 FEEl, 32 FH SPSS 22.0 4% A [ F3C A58 BE T AR A0 A Vi R R AN L 2B ) o A BRI
R 2317 (One-way ANVOA) M2 57 B ZE AT H (| = 0.05) 5 A [RGB X W Rt Z RE A B A= Py i 5C
F R H A B M A 43 #r

2 HREHSH

2.1 AR o R R T AT 1) R
2.1.1  EYBEE YR S S5

BT A U 2 TR R R I 2 AL DI RE L BV TR T 1] R A R e WA AR = — | TR
AT ATACAS TR 7 2L BRI 2385 A S A I ARF A A0 TR 4 AR 0 1180 72 A 1 AT DA 2 e 5 s Ko A Ti) e AP i B %) iz >
W 2 From , TRUBCR X R I RETS 4 R B —E 520, NG LG MG 1 HG X #5055 510 19 4> 24 4> 20 4
16, WNYIFR R EZE KA, NG KRR F 5 LA F R RT3, LR E 2 5 A
46.83% ;LG KBRS FI N SO RE 3 L8 P EE, LIRY R EZE & Y 48.27% ; MG X R AF i £
N RR ZWRA, FIRYR RS R 43.29% HG X AVIEHER NS B3 Bk T ZHRA, FRY R EE
{5 Ee R 58.09%, FHULT] UL, NG F1 LG X L3R AR KB IR E , 1 MG FI HG X A LA Fh AR fb K,
JEHRIE TS ZARA ST RS SRR H 02 B 7 PO 56 R R A ™ 1

WE 2 fis , NIFDIRERERE NG Fl LG X LA AR R M Z AR A 24 Hoh 32 MG Ml HG X — |
MY EZ , H NG LG MG HG X ZAFAERE &7 [LIE 73518 46.83% ,46.20% ,29.34% ,20.69% ; Z4F:

He 2R 5 A A R 22.23% 19.81% .30.12% 35.73% ; — . —AFEA MW 5 He Y (E 70 1M 23.27% 22.40% |

34.90% 43.31% s HEAR ~EHEAR 5 CIE 98 7.71% 11.59% 5.63% 4.43% ., AP NG LG X 555 A [H
DIRERE ISR 7 LU HE T - AR A R RS> — | AR RUARHEY) > Z AR A JR B HER CEHER ;MG HG XKHEF
— AR RN > AR AR R RS Z AR R FESHEOR CEREAR R T UL RS OO0 EE B SN AR T 4
Fay 32825 1 R Ak T 1) s
2.1.2  HEYHHEEGE R

TREVE RRAE 2 A 2K A A o 10 Bl T R AT N A 75 R 038 I A SR A TR B AR R ) e E B 2
SRR B R RE R M AR Y RN 2 — AN (RO AR ) B R R R S A — R
w2 sl 3 i NG LG MG HG XA REE 7240 B 4 51k 9.31,8.41,6.55.,5.19 em, 1 NG LG MG
EZIEUJT:E%%# M5 HG XA 52 25 55 (P<0.05) , 22 B Bl 45 FIC 0 B 35 IR v v B 1B W R A1, 0 A

SRRV v R A 3 R NG LG MG HG KA RETE B RE 43 W0 11.99 ,16.96 .26.43 39.71

Hi/mz,,ﬁ\:q:‘ NG LG X5 MG X TR EZEF, M5 HG X HA BE 25 (P<0.05) , 7 B Bl 45 3P0 B 5 i #
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TR FE AN, S HAE HG 254 T BEVE 2 5 W2 34 m; an&l 3 Fis NG LG MG  HG X BE7% 55 5 70 50l hy
62.83% .72.83% 54.66% 53.66% , H:H NG 5 MG XZ [ LR &2 %, 1LC 5 HGC X BA B FH £ % (P<0.05),
2% BRI  SC A B IR R R R

R2 BERNEVMETANMERE

Table 2 Plant community composition and important values in each plot

T A
Rl LRZELN Important value of vegetation/%
Functional groups Species name NG . MG He
ZARE R VK Agropyron cristatum — 0.33 2.27 —
Perennial grasses 2EH Leymus chinensis 12.45 15.58 12.99 6.42
BERRT5E Cleistogenes squarrosa 12.19 8.83 3.23 15.07
5 REF P Stipa krylovii 22.19 21.37 3.73 7.85
A S S5 Bupleurum chinense 0.62 0.88 — —
Perennial forbs HE Carex duriuscula 3.41 11.32 2.17 3.89
ZARA Allium Polyrhizum 1.86 1.91 12.05 13.55
TR Potentilla bifurca 1.03 — — —
WdE Allium senescens — — 4.78 —
A2 Allium tenuissimum — 1.33 5.85 2.78
BT IR ZRMILEAE Heteropappus altaicus 2.66 0.43 0.61 —
BT ECJiE 46 Convolvulus ammannii 0.95 0.43 3.88 5.79
=5 Haplophyllum dauricum 1.47 0.66 — 0.77
FIRAE Sk Serratula komarovii — 1.39 — —
BWEE. Oxytropis pagobia 3.28 3.63 3.26 2.83
P2 Allium mongolicum regel 5.53 — — —
JREA Saussurea aponica — 0.45 — _
BEBRBE Potentilla acaulis — 1.21 1.40 —
— AR EOR B3 Salsola collina 8.67 2.64 18.25 29.47
Annuals and biennials HIZE Chenopodium aristatum 0.10 1.26 1.14 1.43
BEH-FCKS Orostachys malacophylla 2.58 — — —
WAEE Artemisia annua — 3.61 4.97 —
WREEHE Chenopodium glaucum — 3.39 — 0.68
HEAR 2EHEAR WEIFSE Prilotricum canescens 3.56 1.89 3.62 —
Shrubs and semi-shrubs &8 Artemisia frigida 9.73 5.39 8.33 2.49
i Neopallasia pectinata — 0.48 3.03 —
et #3X8 L Caragana stenophylla 6.98 9.45 3.33 1.77
AT Lepidium apetalum — 0.33 — 2.39
HRILLLBEE Artemisia adamsii bess 0.74 1.81 1.11 2.82
Y1 AL Total number of species 19 24 20 16

" BRI IR R A B

2.1.3 TP EAY R

LR 4 b A 0y e e S W A 2 R 0 RO 2R e A T B — S EE AR AR | TR B 5 T A
YRR LAY WA 4 R NG LG MG HG X Sl APyt 7301k 193.58 .218.65,122.36,115.33
g/m’, o NG (LG X5 MG \HG X BAT 8.3 2257 (P<0.05) , W BEE ACH0m B3 I, o b/ 4 SR 52 T
MG I HG X W ZEART LG X BT IX A B I A0 S5hh 240 45 5 [RET P AR B Kl 4 R, NG LG |
MG HG XA BEE U A= 43 50 80.65 .92.62 .38.2 .26.7 ¢/m?, il NG LG X 5 MG HG X H A7
225 5% (P<0.05) , 3R WIBE A AR BE 3G I LA BT DU 3AFh b A i SR 2 R 35 MG i HG X i 2
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Fig.2 Percentage of important values of plant life forms at each sampling point with different grazing intensities

KT LG X HF 5 KRS R Rl R FRA S R BRI . MR ME KT WURT M LE AR
BTECHEAE SHR i 45 anlEl 4 FiR NG LG MG HG XAB AL FE 7% 4 fl b _[- A= 9 543 31k 42.6 ,58.41,80.28
193.13 g/m* NG LG MG X 5 HG X HA 322 5 (P<0.05) , W B & HUHoom B3 i, IR 148 78 90 b 4 1, |
Yy SRS, U HAE HG X BN (P<0.05) ,
2.2 Y BT A PR TR R AR RS e
TP 1Y Shannon Wiener 84 Margalef 848 . Pielou F8%(H1 Simpson 84 4 DHEVE a ZFEMEFE KR A
FEVE ZREVEAEARARAE S W3R 3 R, Bl AR 3 0, A ) V% 1) Shannon Wiener $5 %1 Margalef 15 %% |
Pielou 5% Simpson $5 54 52 BLACH S I AU, MG X %) Shannon Wiener $§%L  Pielou 5% F Simpson $§
Bodse, 7302 2.25,0.93,0.88, LG [X 1Y Margalef T84k, 2y 2.03, HH1, Shannon Wiener 15 £07E A [F] i 44
¥ T JC .35 2% 5 Margalef $8507E LG X .35 T HG [X.(P<0.05) ; Pielou #8407E LG MG X B35 T NG . HG
[X. (P<0.05) ;Simpson F8407E MG X i &7 T NG \HG [X ( P<0.05) ,

R3 BEXEMEEVMHESHEN

Table 3 Species diversity of plant communities in each sample area

T B ZRETEFR R T EEREL ¥I5] B e AL P e AL
Grazing intensity Shannon-Wiener index Margalef index Pielou index Simpson index
NG 2.13£0.09a 1.870.10ah 0.87+0.01h 0.84:0.01h
LG 2.0620.05a 2.0320.10a 0.92+0.02a 0.85+0.01ah

MG 2.2550.11a 1.88:£0.09ah 0.93+0.02a 0.88+0.02a

HG 2.1420.04a 1.70+0.12h 0.86+0.04b 0.830.02b

ANTR)/INE SRR AN R AAC8 BE 2 18) 22 57 W 2 (P<0.05)
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Fig.3 Quantitative characteristics of plant communities in each plot

BA G T RN RSB A Rl NG FRER R A R OB JEE 2 [0 28 53 . 35 (P<0.05)

2.3 JHGREEXHED R YR ZAEE 5 B A YOG R B
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VIt s R ZRE A AR 2 R S RAFAE 22 5. WL S s 7E Fir A AR X b 2B )5 5 Shannon-
Wiener 78 5034 5 B 2 1EAHE LR (P<0.05) s 7£ MG HG X b A9 5 Margalef 78 80 5 I 2 [IFAH G C R
(P<0.05) ,1ifE NG LG X TCHI KK F 7E NG LG Al MG X M1 b4 #) 5 Pielou $8 501 & B IEM XL R
(P<0.05) ,1M#F HG X TCH KRR ; TR A AE X Hb APt Simpson 8 8034 &2 3 71 AH X &R (P<0.05)
LR%%EE%T%?J?%@%#TEE 5 AR 0 0C 2R AR D), AN [R5 5 i M b A= i 5 W R Z2 AR Y

3 e

3.1 JICHCERE SRR S5

TRETR 2 M 2 e SRR A T T f B 10 TR AR b, U R AL 3 28 A, ) e AR 25 R LU 1 7 1)
EMER R DR R RO R TR 2 B S A AR AE e TR S U DL S IR BT3P | S O A A
LT R AR 2R R R E IR ME R R AR AR R A AR STEAE R (R BB R 2
AR R A o B (AR P b B R R OHOR A R R S R B AR AR
B AR AL REE T X S IR BTSSR — ﬁt J3Bh, R RO, — AR
A REA AR A SEAE 1 TG 0, A o R B AR MR 4 24T A R B R ﬁxﬁl;‘ﬁ
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Fig.4 Aboveground biomass distribution in each sample area
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Fig.5 The relationship between aboveground biomass and species diversity in each sample area
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