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Effects of ten years enclosure on species diversity and spatial distribution pattern

of dominant species in desert steppe communities
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1 Inner Mongolia Academy of Forestry, Hohhot 010010, China

2 School of Ecology and Environment, Inner Mongolia University, Hohhot 010021, China

Abstract: Enclosing is one of the main measures for repairing the degraded grassland ecosystems. The scientific and
optimized enclosure methods are issues urgently needed to solve in grassland resource management. Taking the desert steppe
enclosed for 10 years and no enclosure in the Inner Mongolia as the research object, the impacts of enclosure and no
enclosure on the species diversity and spatial distribution pattern of dominant species of desert steppe community in the
Inner Mongolia were analyzed to provide scientific basis for the restoration and reconstruction of desert steppe. The results
showed that; (1) the plant coverage, density, height and aboveground biomass of desert steppe were significantly increased
after 10 years of enclosure; (2) The 10 years of enclosure had no significant effect on Margalef diversity index, Shannon-
wiener diversity index, Simpson richness index and Pielou evenness index, but the enclosure was lower than the no
enclosure sample plot; (3) The enclosure for 10 years had significant impact on the spatial distribution pattern of the

dominant species Stipa breviflora and Cleistogenes squarrosa. Compared with the no enclosure, the distribution pattern of the
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enclosed Stipa breviflora became single and the distribution pattern of Stipa breviflora became diverse. In general, after 10
years of enclosure, the species composition, species dominance, and spatial distribution pattern of dominant species in
desert grassland communities have undergone certain changes, reflecting the strategies of plants in the grassland ecosystem
to adapt to their living environment after enclosure. The enclosure method should be scientifically determined based on the

site conditions to achieve better ecological restoration effects.
Key Words: desert steppe; enclosure; dominant species; spatial distribution pattern

A S R G R T R R Rl A S R G, BEIFRZY 4x10° h? o5 3R [ RGHBETRLY 41.79% 1, 95
TR A AL T S i T R i M A S AR G P X, R A ORIl R R AL T A AR
Bacahr ) WAk, TAEARRE B LR TR 1 A R 2R (A R A AN [ AR AR A,
FEFRI N RETS B 0 B AR AR i R AP A% Jmd AR A, 7™ Ei BELA 1 XU T R R D
SR b B A BT SRR RS 2 S R SRR E | SCRE IR ™l B RT Rp R Jie 2 B V2 6 A Y
et

o 1 i Gt — A R A R SO T AR R RS AT — R A AR S A Rt R L R
THOUA BT ™) RS R R A RE S 1 T 2 — , PROHRUANIR (R 25 4710032 R TR e
JEPRA 10 SR R R B RE S B IR AL R A I REVE 25 SR TR A ) B AR R
ARG BRI T2 B A 2R BB, w2 7 0 al R R N ) K, I AR PR S P2
R RSP R AR AR R e T R RUAE O R S R L 3 AR R I AT 2 v
5 R b A e R S RN, O L S AR ST T e 5 B A A AR 1y e I v L b A
ANFAERR B S B, B 2 AR5 AR W s B i K MH, 2 5 AR W i Bl Rl A7 R B 1S 02 AR BRI, O EL A &
6 A5 AR W) 2 R B0 AR 207 DA A B0 b 0 A SR A o e DR A T L e S 6 0 A 3O R e T 4
R AL E Y | LRI R, Miao 87 7RI Bl B AR HOS LRI U AR A B VR SR T R B, 7K
I DX I P RS 0 e 22 A P I 5 500 1 50 6 BT 2 4 g Y8 DA 9 Pl 2 L, L D 4 B Fry 18
TETE PP PR ME IR AE AR, Ardavan 5511410 52 20 P Xof i VB0 A0 S A o 3 JICPOA BT e 7 X 0 s 4 T A
BH IR SR RS R A FE 20 AERNA IR K, BIRBESERY, Bl ] fE— @ PR X Rk A it
Pt B BEVE T, LB X AR A s 2 I e 2 T DR R A 2 5 T AT I8 e R o L 0 A v ) R T A
LR A R B R RN TR] , 215 DR A O BCR AR — 3

e TR e AR i ) e P Ao 9 ) J e SR A P e S — SR, DR PRl 25K 5 2 XM £ 2D
HLBNEIREE FARFFIE ™ FE MR R 22 5018 52 8 ) S0, DRT T P 18 A 12 i DXk A 22 ] LSt 19 18 52 4
il o AT — 25 B A Sl L R R RIS SR P A B e T A R (D, AT LA
BE2F (Stipa breviflora) Sic {5 w0 SO IFTERT G, 38 1o I 580 07 ol a0 0 o v 95 e i AL 00 FEE 9 10 i JEE L 3T
HEMr AW AR S BB A (8] 3 Ak SRt A TS, BRIT IR BT 10 47 J5 X T B R S e v AL AL AR AE A Sy b
0 A 25 3 A M SR LA K P T A 25 BRI AR Ak, AU Ry S e s ) 5 e Bl A PR (B B AR A

1 #R57EE

1.1 WS XA

WFFEIX AL T P50 E A X8 PRS0 80 B8 I3 JE 4 A L, M AT B O E112°43727", N42°48' 04", -4 4k 0
1098 m, 1ZH X A TR A KRR AR, HEEERT R B FZRIVOW, K E R 270 mm, Z4EHTE
5—=8 A, 78 &5 M 1910 mm AN 3°C , KRN BHERZHR S —a b ERa @ibs Je b fvbik
EHE T, L EEAA RN I R, A A IR T | R VR ) S vk U () M v 3, Ve

http ; //www.ecologica.cn



4336 xR 44 %

1%, S5 T J2 L 24 20—30 em, JEF & 2 1.0%—1.8%, FHYIRETE LU AEAT 2 (Stipa breviflora) (TGTE
BT B ( Cleistogenes songorica ) F1 K& Bt F B ( Cleistogenes squarrosa ) i 5 # R, £ 2 AE A= i A 4R K iE 46
( Convolvulus ammannii) KM ( Kochia prostrata) %5,
1.2 iR S
PA A SRR ] 2 2021 4F 8 J, il A0 15 8 7 B0 bR 0 480y B 050 JE R A TR bR B Jg [T S 30 X A N7 T
2011 4F . H HsCRseE ZE BIALAN, R 7 08 24E A U, PIRERB A A AR B, 50RO K 2355 A5 1 1
3, FEHLTE BB B R N B SR . TR R MR SR SR S A B Y 50 m ALK TR RS R L
1 mx1 m B REREDLIR ARG 8 m MURETT 6 4>, RACHE Iy NI I AN SIS RRER 25 B 85 B L B2 R O N A
Y55 M TR 1 J5 53 Fh B AT B P R 9200 %8 78 65 C AR Pt I R ARG 8 A Wi . 7E BRI iR
B3N 2 mx2 m WSS JRRETT LARE T I R — 7 1) T0 S VR R AR bR I e, ST — R AR AR &R, I J R0 SRR T Y
FLABET 20 FIRE R RAHXS TR i 23 AL (XY ARARE ) T2 A e 2 () A At )R
1.3 Bk 5oty
T RE U K B BRI RR ] Excle 2019 #E4T, BER BORFAE | 2 FEESR BURFIE R AT SPSS 22 #ft:
AT HR R 2 T 22 (One-way ANOVA) 7387, 55 k% JR 48 76 Programita 2008 144 F 5 WL, 54 4% R Ffl Monte-Carlo
BEATUSTALL Y b AL A B 8 AT L G A 0 3T 58 b R A e, T B LA A i A 40 4 A S A AR AR A, AR
100 AN [A) S R RUEE r (9 L(r) {8, 753 99% B EAR IXTH >4 L(r) =0, AL T B N2z H], 24 L(r) >0,
BT BB B2 L(r) <O, AT RRIELZ T, Origin 2021 FF2 8] R A by 25 18] RUBE - AR AR
HhL(r) A,
YyFh ZAEPESE bR A T Y AR B L) L Margalef 3= & i 45 % Shannon-Wiener 2 £ £+ %1 Simpson
P E LR Pielou ¥J5) BEFEETT 4 Fh 22 FE P48 KO/ D 408 DU T 0037 358 55 JRUR W A 7% 25 e AR AR R A
L S (E R NIRRT S
WYy Fh B EAE (V) = RO 5 B2 +AE 0 1 BE + A AR i) /3
AR B = ANl 235 B2/ BT A b ) 2 < 100%
AEXF (e B = AN B ST 3478 B/ BT A ol )1 2 15 B R 100%
AR ARyt = e AN AR W e/ AT A S AR ) B 100%
YR ZRErET R RO AT

Shannon-Wiener ¥ Z L EFS 5 . H=- 2 P,In P,
Simpson PR L5 £k . D=1- Z P}
Pielou ¥Ry 5] B854 . J=H/InS
Margalef ¥ Fh 3 & & 554 . R=(S-1)/InN

FHT, H 2278 Shanno-Wiener ZAETEFEEL, S F/mFE T NP RN SR | P RAREE | NI ASAREC V. 5 SRS
N B, P.= N/ N, H N ERmAETT N2 RAAR SH, D IR Simpson (R EEFEH; b, J 2R Pielou
YISIEEHRH, R /R Margalef ¥IFh 42 & FEHE 4L,
SRS JRITEERL SRR SRy A AT B TRV D AR JRLAE S 20 FORES B 7 RO RN 20 A 19 —4EAL AR, AR Ripley's 19 K
(r) BREL
K(r) =~ 22 (u) i #j

ni—l,l

A, K& TR E S A I E F8 AR s S R ; A j\m@ﬁﬁ Hsn RN AORRE w, 5 | BRAEP NS j
PRI Z M BE RS, Mu,<r BT (uy) =1, YKuy>r B0 (w,) =05 W R i RIELG  Plu, K220 B 7 TE A
SIS S R T F Y LU (B, 7 L TAE DT A R W, = 15 8 AL TR A b 0< W, <1, BIRSIE I

http ; //www.ecologica.cn



10 441 VRZ 25 RIS 10 420 B G IR RV P 22 R 15 DL b 23 [ 70 Ak Joy (1 3 i) 4337

BN,
FERL A 5 # ] Besag 18 1E 1 L(r) REL, ATl 7 22 50 e, 4 Rl >
L(r)= K<7r)—r
T

M L(r)= 0, UFPEEAEZS [N r BN 3 2 L(r) >0, MIFPREFEZS R r R REESM 24 L(r) <
O, AP AE2S (6] ] r B 5235000

2 HREHS

2.1 TR RV YR E A

W 1 PR, 958 REA e R SRRV 28 s o 87 B A5 DX N R AR ) 23 i SR s 12 B 19 J8 R AR
B Z N 6 J& 7 F, ok A sk 1 g 3 Fr, BIEFERLNA 10 B 15 08 17 F R FEEFE A 12
18 J& 21 Ff, FBlEt 10 45 J5 YRl BT I8 (B8 5 A [l 5B i e g (0 B g R X8 s/ 1 s Ao 1 45 4 b T A1
7E 0.0337—0.2170 , H P RASFHE YR EE 5 1% S L LY 57.4% Bt a1 FE i 2R KN 0.2170; AR E
FEHA W) B L AE 0.0270—0.3565 , H A AR AFHEY) (5 BE & S 1Y 84.6% , 46 AL 55 H E{H e KN
0.3565, FHlEPREHLOL ST MRS B T 50 BERE ( Tribulus terrester ) 58433 )L ( Caragana stenophylla) , FE A
A HRKIEAE AL E S 582 ( Scorzonera austriaca ) ; A FEI B FE AL A B R AL E 5 ol 5, R84
T Ry A B XS ) LRI REBR 88 ( Ephedra sinica) o - HEROEFFP AN BBl 3T [F— 9080 B9 00 5 B 80 R Bl 3 A 4
A% R 5 b P 00 T 5 2 B A ML (94 S R SRR T T J TR 0 34 S 3 A A b e A A, AT DL PR
XoF S Vo iR 4 2H A R R

X1 REERYMMERE

Table 1 Important value of each species in desert grassland

FHEAH Important value

R B I Y
Life Form Family Genus Species i) A
Enclosure No enclosure

ZAEH: Perennial RAF} Poaceae F&FH & Cleistogenes RERRTFHE Cleistogenes squarrosa 0.2170 0.1248
ZAEH Perennial Tt B F 5 Cleistogenes songorica 0.1815
ZAEE: Perennial £ )& Stipa SEAEEEF Stipa breviflora 0.1341 0.3565
ZAEH Perennial )& Cymbopogon ZAH Cymbopogon distans 0.0812 0.0473
24 Perennial FRE R Setaria KRB Setaria viridis 0.0313
—4EA: Annual I JH 5EJ& Eragrostis i JE® Eragrostis Pilosa 0.0691 0.0416
—4EA: Annual P& Echinochloa . Echinochloa crus-galli 0.0728 0.0633
ZAEH: Perennial A5k Amaryllidaceae ZJE Allium Bk Allium polyrhizum 0.0898 0.0892
ZAEE Perennial Sk Allium mongolicum 0.0568 0.0450
ZAF/E Perennial 40012k Allium tenuissimum 0.0600 0.0567
ZAEH Perennial JEAERE Convolvulaceae Jig4E)&@ Convolvulus FIBELE Convolvulus tragacanthoides 0.0786
£ Perennial FRIKIEAE Convolvulus ammannii 0.1832 0.1082
JNEFEA Small shrubs 2%} Chenopodiaceae HukJE Kochia Kk Kochia prostrata 0.0760 0.0590
—4E4E Annual B8} Amaranthaceae WEXE Kali WESR Kali collinum 0.0337 0.0270
—4E4E Annual Z8} Asteraceae il 5 & Neopallasia Hill& Neopallasia pectinata 0.0772
LA Perennial A& Scorzonera TS24, Scorzonera austriaca 0.1390

—4EA: Annual pERP] Zygophyllaceae ##E)E Tribulus VERE Tribulus terrester 0.1855 0.0772
—4EA: Annual LEB} Boraginaceae R Lappula 43\ Lappula myosotis 0.0344
ELACMRIE K Herbaceous shrubs BB R} Ephedraceae R Ephedra ERR Ephedra sinica 0.0876 0.1245
ZAEA: Perennial PERL Cyperaceae BEJE Carex FEE Carex duriuscula 0.1694 0.1002
Z4EH: Perennial RIT4F} Asparagaceae RIT4 )& Asparagus KIT% Asparagus cochinchinensis 0.0595 0.0723
Z4EH: Perennial WA} Lamiaceae HEALIE Lagochilus RFEMRIEE Lagochilus ilicifolius 0.0392
JEHEAR Bush i Bl Fabaceae H% LR Caragana et 5334 )L Caragana stenophylla 0.1853 0.1151
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Table 2 Quantitative characteristics index in desert grassland community

Ko FRAEE b Fl & R HE BFEM
Quantitative characteristics index Enclosure No closure P

¥y it Biomass/g 56.5933+15.2391 38.4075+11.8388 0.004
¥ Density 69.3333+23.7959 51.2500+18.0201 0.048
¥ Coverage/ % 20.6667+7.0625 10.5833+2.4293 0.000
=5 JE Height/cm 12.1078+2.1902 7.2701+1.7235 0.000

2.3 SRR ERER YR 2R RIE R
T HETE 25 Z e bR ARk a6 3 Frow , Bl 10 4FJ5 Margalef 3 & i #5480 . Shannon-wiener Z £ 184K
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Table 3 Species diversity index in desert grassland community

Y Z MR AR Rl PR e
Species diversity index Enclosure No enclosure P
F2 5 5L Margalef 1.5560+0.3776 1.8897+0.5239 0.087
ZREMEAE %L Shannon-Wiener 1.5082+0.2450 1.6635+0.2528 0.141
P EFEEL Simpson 0.7033:£0.1090 0.7461:£0.0662 0.258
YA BEFEBL Pielou 0.7581+0.1144 0.7999+0.075 0.298
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Fig.1 Spatial distribution pattern of dominant species in desert steppe
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