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Abstract: In order to reveal its effectiveness as an ecological restoration measure and the state of community suc-
cession, this study took the vegetation of a desert steppe in Inner Mongolia enclosed for 22 years as the research
object. And the effect differences of long-term enclosure on plant community species diversity, species niche
characteristics, and interspecific associations were compared and analyzed between the enclosed site and the con-
trol site. The main results showed that under the enclosure treatment, the number of plant community species,
the Margalef diversity index, the Shannon-Wiener diversity index, the Simpson richness index, and the Pielou
evenness index all increased significantly. The important value and niche breadth of perennial herbs increased
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significantly, while the important value and niche breadth of degradation indicator species such as Neopallasia
pectinata decreased significantly. The number of plant species pairs with niche overlap values greater than 0. 2
and 0. 5 increased to varying degrees. Interspecific association analysis based on the Pearson correlation coeffi-
cient, the interspecific association coefficient AC test, and the Spearman rank correlation test indicated that the
overall interspecific association in the plant community of the enclosed site showed a non-significant negative
correlation and the interspecific associations were weak. In conclusion, long-term enclosure significantly
increased plant diversity in the desert steppe, optimized species composition, and improved plant utilization effi-
ciency of environmental resources. However, the weak interspecific associations and the non-significant nega-
tive overall correlation indicate that the community is still in an unstable successional stage after 22 years of

enclosure, and its long-term stability and restoration effectiveness require further attention.
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Note: ns, no significant difference at the 0. 05 level, *, significant difference at 0. 05 level(P<C0.05), **, significant difference at 0. 01 level (P<<
0.01), *** significant difference at 0. 001(P<<0. 001). The same as below
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Table 1 Effects of enclosure on species importance and niche width
) BT 24 He Y HZHA Important/ % H 2547 58 Niche width
Species Latin name Life type [ 4 Enclosure *if % Control [ #t Enclosure %} 1 Control
Tot B Cleistogenes songorica ZAF /% Perennial 28.34£0.16 11.4940.11 9.06 6.45
[LES Allium polyrhizum 9.42+0.08 11.91+0.12 8.11 7.67
SALER S Stipa breviflora 7.904+0.03 12.1240.08 7.70 8.75
IR TEAE Convolvulus ammannii 8.30+0.03 10.95+0.06 7.60 7.73
R Carex duriuscula 6.6140.04 2.3940.01 5.69 1.97
EL el Allium tenuissimum 3.0240.33 1.86+0.00 3.38 1.98
i R B Cleistogenes squarrosa 3.15+0.24 — 1.98 —
A E Carex duriuscula 1.3840.01 — 2.65 —
5 Takhtajaniantha austriaca 1.3540.01 — 1.00 —
NS Astragalus galactites — 0.81+0.01 — 1.96
L5ES Allium ramosum 0.72+0.00 — 8.11 —
S Geranium wilfordii 0.55+0.01 — 1.47 —
I Neopallasia pectinata — AR 3.54+0.14 39.73£0.25 4.34 7.71
i 5 Eragrostis pilosa Born in the first and 12.54+0.16 — 6.11 —
BEX Kali collinum second years 1.99-0.02 0.8640.01 3.56 1.85
(X Lappula myosotis 1.09£0.01 — 2.00 —
PR Setaria viridis 0.74+0.00 — 1.00 —
LU PERIN Caragana stenophylla # K Shrub 9.36+0.11 7.06+0.06 6.63 6.04
A Hi R Bassia prostrata — 0.8140.00 — 1.00
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Fig.3 Semimatrix diagram of statistic test for herbal test
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Note: (a)In the Figure A, 1=Stipa breviflora; 2=Cleistogenes squarrosa; 3=Cleistogenes songorica; 4=Neopallasia pectinata; 5=Eragrostis
pilosa; 6==Setaria viridis; 7=Allium polyrhizum; 8=Convolvulus ammannii; 9=Caragana stenophylla; 10=Geranium wilfordii; 11=Kali colli-
num ; 12=Carex duriuscula; 13=Allium ramosum; 14=Carex duriuscula; 15=Allium tenuissimum ; 16=Takhtajaniantha austriaca; 17=Lappula
myosotis. (b) In the Figure B, 1=Stipa breviflora; 2=Cleistogenes songorica; 3=Neopallasia pectinata; 4=Allium polyrhizum ; 5=Convolvulus
ammannii; 6=Caragana stenophylla; 7=Kali collinum; 8=Carex duriuscula; 9=Allium tenuissimum; 10=Astragalus galactites; 11=DBassia
prostrata. The same as below
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Fig.4 AC network diagram of interspecific association coefficients of herbaceous plants
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Fig.5 Spearman rank correlation coefficient diagram of association coefficient among native species in the enclosure
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