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The Impact of Stellera chamaejasme Expansion on Plant Community
of Typical Steppe in Inner Mongolia

CHEN Yi-hao”, GUO Na*, HAO Li-fen', LI Yu-yu', NAMU Ri-ga®, GUO Li-zhu'", LIN Ke-jian"
(1. Key Laboratory of Biohazard Monitoring, Green Prevention and Control for Artificial Grassland, Ministry of Agriculture and Rural Affairs,
P. R. China/Inner Mongolia Key Laboratory of Grassland Protection Ecology/ Grassland Research Institute, Chinese Academy of Agricultural

Science, Hohhot, Inner Mongolia 010010, China; 2. Fujian Provincial Higher Education Engineering Research Center for Biomedicine and

Health, Fuzhou, Fujian Province 351000, China; 3. Xilingol League Grassland Workstation, Xilinhot, Inner Mongolia 026000, China)

Abstract: The expansion of Stellera chamaejasme 1s an important indicator of steppe degradation, which mark-
edly alters the structure and function of steppe community. In this study, the natural typical steppe in West
Ujimqin Banner, Xilingol L.eague was selected as the research object, and the differences in community charac-
teristics among S. chamaejasme-dominated degraded steppe (SS), non-S. chamaejasme-dominated degraded
steppe (NS) and undegraded steppe (CK) were compared. The results showed that: (1) Steppe degradation
reduced community height and coverage, while the community height of SS was higher than that of NS, and the
aboveground biomass of SS was significantly higher than that of CK and NS. (2) The species richness and
diversity indices of NS were lower than those of SS, and a community dominated by Cleistogenes squarrosa was
formed in NS. (3) There were no significant differences in the cumulative dominance of dominant families and
functional groups between the two types of degraded grasslands. However, in terms of the percentage composi-
tion of functional groups, perennial graminoids (Pg) dominated in NS, while perennial forbs (Pf) accounted for

%5 B H#3:2025-09-28; & B H #3: 2025-11-21

EE&TH: BR A KIS (32401495 s B R & LM & TR0 H (2023YFD1400505) %% Bi

EZ BN 8 £ 5(2000-), I DU, W52l il i, W9 2, 32 20 A R il AR A8 9%, E-mail : 1763418421@qq.com; #5F 4 (1986-) ,
DU e A N LR A, BB 2 IR TT & 5 A A S E-mail: gn19860908@163.com ; *if 15 1 & Author for

correspondence,, E-mail: ellenguo@sina.cn; linkejian@caas.cn



%7

Wi 205845 RBE U KO0 P 5oty ML R R R A 9 R AT A 52 1 2731

the highest proportion in SS. In summary, the expansion of Stellera chamaejasme induced changes in commu-
nity composition and species reduction, but it maintained community diversity and a relatively high level of
aboveground biomass, indicating that the corresponding communities might be in an “alternative steady state”.
Therefore, the restoration strategies for Stellera chamaejasme-dominated degraded grasslands should be distin-

guished from other types of degraded grasslands.

Key words: Szellera chamaejasme; Grassland degradation; Community structure; Diversity index; Plant func-

tional groups
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FEA L5k i B R A B bR AR IR B AR
R GA B B0 Y BT 5 4 e 0 R AL A L BE
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B1 #HRRUEFEERAEEFTRE
Fig.1 Location map of the study area and photographs of sampling plots
S0 GS(2023) 2767 5 3 N B AR R ARUCK a, 3 RGE AL H R SS b, AR AR TR AL R FUNS s ¢, AR L 7R CK
Note: Map No. GS (2023) 2767; From top to bottom are a, Stellera-dominated degraded grassland; b, non-Stellera degraded grassland; c, non-
degraded grassland

2 ZER5HH R AL R B JE (P<20. 05) , H PR 3 AR AL B R (SS)
FRHE 7% e BE 35 R T AR R B LR AL RTINS (P<<
2.1 BEBEHRT 0. 05) , i ¥ % 7 J&E 2 T Bl AR A4 398 J50 S 7R 2 [ Y AT 22

MR TAT, A AR SOR AR T SRR 1080 5o MR (AR BB T 2 250 22 (] ) A iR 8 T2 AT
AR M AR AR BUARE . Hok ORIBAE R FER . ML R EE LB AL R R R M AR
JELCCRO B v e B2 AR 9 o W 3 o T I AR R T RIB AL R AR R 2 BB AL % L (P<0. 05)
R1 TREEHREBUEETHENHERE

Table 1 Quantitative characteristics of community under different vegetation degeneration types

TR AL R HETE = HE T T A AR 85 M bR
Vegetation degeneration type Community height/cm  Community coverage/% Plant density/(plant-m ?) Aboveground biomass/(g-m %)
AR TG RLR AL R SS 9.66+0.95" 26.6044.70" 291466° 116.12+32.55 *
FRAR 2 2R AL R NS 7.604+1.27°¢ 24.50+4.44" 3714146 " 34.14+16.45°¢
ARIBEF R CK 13.54+0.81° 38.60+4.34 " 307+143° 73.25414.75°"

T AN [ S B 7R AN T R OB A 28 2R i) 22 Stk 3 (P<<0. 05)

Note: Different letters indicated that there was a significant difference between different vegetation degradation types (P <<0.05)
2.2 BEEYMMAM J5UAE 2, (H Jm A Fh K £ B AR AR 5 AR Al B

TR v W B 2H AR 0 O A R R BT A B RHE s BN R O B b o (EAR I R, 3R 3
FECE B A R 2W M ORE , RIBACFE R AT, =Bk b ) Al RO B 2 B B E R AR
(CKOM YRR B8 RIS N2, 5 35, RN R AR, Bt A BHE Y A 43 5 oK R A
30M1 15, MREE AR AL e A B S AR R T BB AL v U B AN R 62. 900, AR 3 RLIR AL F R 9 63. 620
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Table 2 Community structure composition under different

vegetation degeneration types

FH R LAY Bl A Fil

Vegetation degeneration type ~ Family Genus Species
TR AR AL R SS 10 19 22
R AR 2 2R AL HEJF NS 9 16 17
AR R CK 15 30 35

MR AE R FE (B 20, RAEE R B
PR, HR T HABRE, U SRR w B .
AN TR B 1 2R ARG 35 B AE A [ A8 1R Ak 28 AR M vh
FEAEA TR R B, Hoh R B A 5t rp RACRE R
A1 5 B 2B B B35 R T AR Al B
(P<<0.05) 5 J5 7 BB A 5 5t b 5 7 B i 3R ARG 34
JIE 2 T R R A A AR R B YR Al R (P
0.05) , M 35 Bk 1) 22 B 2 B2 7E A [ 1 Bl iR 2 7Y
) P A I 3 1 25

AR R O [R AR O S R A T
AT B AR A (3R 4D o AR DX B BB R BE CAnemar-
rhena asphodeloides ) W Pt 3 FE HE 4 76 7 5 R L 5

KA TE B A e AR B AR AR B HE AL 5 = AR AR
B AL IR AL U HE 44 55 U 5 IR (S, chamaejasme) 1E
R R AL IR b A0 00 B HE 44 5 — , TRE B T T
(C. serotina) Ay AR AR 7 AL 1R A BT st v A0 34 B2 28 — 1Y)
Wb,

INFFALR L E 5 SS

I5c .
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Eo
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Major families

B2 TEEHEBUEABTHETIEMNNERLBE

Fig.2 Cumulative dominance of main families under differ-

ent vegetation degradation types
T AN R 5B R A TR R R A28 B ) 22 53 18 25 (P<20. 05) ,ns KR
A Tl R Bl OB A 2 B i) 22 57 R d 3, 15 28 2k RN B B AR B T L S A
R AR IED: 22, T [
Note: Different letters indicated that there was a significant difference
between different vegetation degradation types (P <C0.05) , and ns
indicated that there was no significant difference between different veg-

etation degradation types, the same as below

®3 TREEHRBUEBTEEMNANR

Table 3 Family composition under different vegetation degeneration types

P4 Family

H PR L2 Vegetation degeneration type

AR RR AL REJR SS

AR IR 75 BR AL HER NS

RAF} Poaceae
Bl Fabaceae
{178t Amaryllidaceae
45} Asteraceae
i % B} Thymelaeaceae
H A EL Liliaceae
#2F} Chenopodiaceae
P E R} Cyperaceae
R Rosaceae
51 4B} Orobanchaceae
#HREFl Iridaceae
&AL Campanulaceae

[ T R S I CC RN |

(e}

E R} Ranunculaceae
JEF} Lamiaceae
AL Apiaceae

o O

4 8
2 7
2 5
4 2
1 1
1 1
1 1
1 1
0 2
0 1
1 2
0 1
0 1
0 1
0 1
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x4 FREHRBLERBETYMEZEHEETL

Table 4 Changes in species importance ranking under different vegetation degradation types

fHER LA Vegetation degeneration type

4 T B R SS R RRALF NS KBALHE CK
Ratng P)Fh Species DRERE PIFh Species GHERE P)Fh Species WHIRK
Important value Important value Important value
1 TRH S. chamaejasme 52.04% Rebs 75 C. serotina 53.80% HIEE AL asphodeloides 52.22%
2 HE Carex spp. 50.36% S L. chinensis 46.56% LU Oxytropis myriophylla 38.32%
3 HEE AL asphodeloides 43.67% & Carex spp. 44.23% R b 75 C. serotina 38.28%
4 Rl 75 C. serotina 39.12% HIBE AL asphodeloides 42.17% TS FE S Thalictrum petaloideum 37.16%
5 5 L. chinensis 36.93% KA. cristatum 38.41% WA A. bidentatum 36.52%
6 WG Allium bidentatum 36.12% WG A. bidentatum 36.09% HH Carex spp. 35.64%
7 UKE Agropyron cristatum 34.99% 5 Stipa spp. 28.21% 1 K. macrantha 35.24%
8 AR SESE Lveris polycephala 27.58% WU BRE Iris tenuifolia 20.83% HF Stipa spp. 34.11%
9 FLH#E Asiragalus galactites 21.38% AAKE A galactites 20.47% R L. chinensis 32.26%
10 T Koeleria macrantha 20.56% W Artemisia frigida 20.35% K Poa pratensis 28.50%

2.3 AREHBHERNEEEY IR AR
A TR R #5318 1] ) A ) A 7 D RE AR 4L AT
FE2E 5 (R 5), ZHrE b b PLAY A AR B s 0L

b TIReRE . Pg AbIRZ ,Ss e/ AR AR AL Y
JIv A D RERE ) R RO 2 T A P bR M T A AR 7 Y
B AL F JEURR B BB AL R Ab Ss Wl K b

x5 AREHBUXRBTEZEYINERY AN

Table 5 Species composition of community plant functional groups under different vegetation degradation types

HE 1% 1R 1L 257 Vegetation degeneration type Z AR Py ZHEERBEPL — THFEARARAD  FEAR CEEARSs Bl Total
IR RGR AL R SS 7 13 2 0 22
AR 7R AL B RUNS 4 10 2 1 17
FIR L H 5 CK 8 22 4 1 35

1% Pg, PI, Ab, SsOpalfURZAF ARG, ZARE AR, — AR AR ROR AR A

Note: Pg, Pf, Ab and Ss represent perennial grass, perennial forb, annual or biennial herb and shrub, subshrub

F1 P 3 AT A R I8 A ORI AR 7 R Al
e, PEAY SR B #0035 T A D BE T (P<<

0.05),Pg,AbR Z ,Ss iy ZFUE A fe ik . 7EIEMR
3 —

B RR AL R R Pe PTRBUL B IR I A 3 1k 22
S A E T Ab M Ss. H A, KIBALFR Y Pg Pf
FUAD R R AR 34t 25 K T 7 A R A BT R OIR 75
AR Ak B i R R 7 AR AR E 5D (P<<0. 05) ,H Ss

Aa R AL FE SS
= RTERETNS g ERL S R RO B
mE2r R Ok P P 4 0 A R T A 3 80 28T
i“;’ Ba S5 IR 5 RV MY D RERE W) TR L K R AR R A6
RN B SR AR L EDE 26 RS Al #0524k 5
S |z ol caspca 2 S PEIk MoK L Pe, Ab T Ss, T 76 1
he e Ab s R SR AL IR U S Bl Py o H R LR
let%ﬁfgsgﬁroups ° 100 e B AL LR SS
B3 R R KR TR AT R B i R 2 E ol R L B NS
Fig.3 Cumulative dominance of plant functional groups ﬂé I ARIB LR CK
under different vegetation degradation types f{; g 60
T AN R/ING - 5 375 A [ A v 0B A2 3 ) (19 22 5 W 3% (P<<0. 05) , EED 40
AR R E R R AN [ D G R ) 22 57 % (P<<0. 05) , 1R 22 4R 3RIR % 20
BB A bR AL B SN EE AR EIR 2 . Pg, ZEE KK PIL 244 g ns ns
KR A, — AR R Ss A CRlEA. T = ol= — T
Note: Different lowercase letters indicate significant differences HIITHRERE

between different vegetation degradation types (P<Z0.05) , different
uppercase letters indicate significant differences between different func-
tional groups (P<<0.05). Pg, perennial grass; Pf, perennial forb;

Ab, annual or biennial herb; Ss, shrub, subshrub. The same as below

Plant functional groups
B4 FEEHBURBTEHEETRINEMAR
Fig.4 The composition of community life-form functional

groups under different vegetation degradation types
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P{,Ab 1 Ss. dEMR AR LB Y Pg i 3 & T K
1B b B AR B AR Al R T IR AR B AR R b R R
I G I T AR o R NS = P A 1 AU S
(P<<0.05),

2.4 BEUMHSHM
THEVE B0 R R R B 2o R I R A i B0 T B
fiE, A [ A 0B A0 28 R B W) Bl 2 AR TR WL 3R 6

A 1B Ak B RE VR W B 2 R T 4R B P o i R 48 B
(0. 8237) #l Margalef & Ji£ 5 % (4. 6353) i 1w

A A 9148 (0. 5763) FN ¥ 5 BE 48 B A AR (0. 1621),
AR 7 R0 3B b 5 TR A A 4 4 35 00, 7223) il Pielou
5] B 48 %1 C0. 2337) e 5 AR 48 500, 7680) i
%, AR AR 2 AL AL B R T Margalef = & B2 45 4%
(2. 1258) F AR Z4h , R ZREME R B HE 4 3 b T
SRR v

®6o TEEHEBULEBETHEVMSHEMEELY

Table 6 Species diversity of communities under different vegetation degeneration types

FE BB AL 1Y AR DR EL T PRI Piclou ¥ %) & 45 £ Margalef = & Ji# 5 44
Vegetation degeneration type Shannon-Wiener index Simpson’s index Pielou evenness index Margalef richness index
MRAE AR AL R SS 0.7223 0.7680 0.2337 2.8841
AR 7 AR AL F NS 0.6392 0.7905 0.2256 2.1258
AIBARE CK 0.5763 0.8237 0.1621 4.6353

T - 2 RV U B TR Y B, B0 b v 22 BOPR M R 22, SO AT B R R

Note: As the diversity indices were calculated from plot-based data without standard deviation or standard error, significance testing was not

applicable
3 it

BEVEFRAE 2 — e R 22 HA & 244 B
ZEA PR S N A 4 T R W T RE VA AR E I Y
AR 0 R RS AR A [ IS 28 5 3 G I ) 8 R
f9 P AE R AR, e 08 48 7 BE 7 R R 19 & J O ] 58 A
AR RS BRSO R R AR R R, B
AR TP P i AR ) R R AR AR T A AN ) A
Bl AR b S R R R I R AEAE I B 2R R L RN
T R R e T R 0 e 7 R SRR e AR
FEH, T Al 2GR AL B R (SS RTINS By BV = A
BEVR o B 1 R AR 0 3 T B e 2 R At R b i
M REE AT 45 R — 3, FE RN TR EE R
AT R R R AR E FRE, R
BEIR T A K ) 45 22 B0 S Al L IR S 3 TR
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