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Abstract: [Objective] This study aims to elucidate the impact of enclosure on the characteristics and diversity
of typical plant communities in desert grasslands, to provide scientific evidence for the conservation of plant
resources, biodiversity, and the sustainable utilization and management of grassland resources in Ningxia
desert grasslands. [ Methods ] Four typical plant communities, including Artemisia scoparia, Stipa
breviflora , Sophora alopecuroides, and Artemisia ordosica » widely distributing in the desert grasslands of
Ningxia, were selected as research objects to investigate the impact of enclosure measures on the structure

and functional characteristics of different plant communities. [ Results | Enclosure did not alter the dominant
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status of key species in the four plant communities but changed their functional group composition and
importance values. Enclosure increased the total number of species in the annual plant community (Artemisia
scoparia) by 13.33% but decreased the total number of species in perennial plant communities (Stipa
breviflora , Sophora alopecuroides, Artemisia ordosica) by 30% ., 34.78% ., and 40% , respectively. It reduced the
number of perennial miscellaneous grass species in all four plant communities and increased the importance values of
perennial miscellaneous grasses and perennial graminoids in perennial plant communities. Enclosure increased the
height and aboveground biomass of the four plant communities and increased the canopy cover of Artemisia scoparia
Stipa breviflora, and Artemisia ordosica communities. Enclosure decreased the Margalef richness index of all four
plant communities, the Shannon-Wiener and Simpson indices of perennial herbaceous plant communities (Stipa
breviflora s Sophora alopecuroides) , but increased the Shannon-Wiener, Simpson, and Pielou indices of the annual
plant community. From the perspective of tne analysis on life form of key species in the communities, alpha diversity
showed the order: perennial herbaceous > subshrub > annual herbaceous plant communities. Aboveground
biomass was significantly positively correlated with canopy cover and height (»<C0.001), and significantly
negatively correlated with the Margalef richness index (»<C0.001) and the Shannon-Wiener index (p<Z0.05).
[ Conclusion ] Enclosure can positively influence the canopy cover, height, and aboveground biomass of
communities by altering the species composition of different plant communities. However, the sensitivity of
diversity characteristics of different plant communities to enclosure measures varies.

Keywords: enclosure; desert grasslands; typical communities; community characteristics; aboveground biomass
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Table 1  Overview of four typical plant communities
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Table 2 Species composition and importance values of typical plant communities
5B A : ASC : : SBC : : SAC : : AOC :
WE FM WE FM WE FM WE FM
W EW Artemisia scoparia AN 40.06 57.30 — — 12.12 18.10 — 1.67
WAELSE Stipa breviflora PE — — 36.15 30.51 — — — —
# 5T Sophora alopecuroides PE 1.85 2.87 1.47 5.05 17.64 18.29 — 8.11
ME Artemisia ordosica SB 5.18 — — — — — 33.81 31.32
¥ Chloris virgata PE 8.31 6.90 — 3.59 — 6.40 — 18.91
Il JE & Eragrostis pilosa AN 6.66 12.31 — — — — — 0.52
W /R F I UEAE Aster altaicus SB 4.07 3.15 5.24 2.47 2.23 6.47 3.55 094
TR Kali collinum AN 4.87 — — — — 0.46 3.79 2.61
XA A Scorzonera divaricata PE 4.07 0.78 1.91 — — — 1.56 —
PEH Tribulus terrester AN 0.97 4.80
KGEE Oxybasis glauca AN 1.82 1.31 — — 17.50 — — —
FEIKEE Grubovia dasyphylla AN 2.61 — — — 1.99 — — 0.42
W HE Euphorbia humifusa AN 3.38 0.82 — — 4.24 4.49 0.62 6.98
F7 55809 )L Caragana korshinskii SB 5.69 — — — — — — —
RS IR Cynanchum thesioides PE 0.88 1.87 3.49 8.26 5.62 — — 0.35
WHE Artemisia argyi PE 1.35 0.25 — — 0.77 2.05 — —
5 Pennisetum flaccidum PE 7.66 3.91 1.74 15.35 6.45 11.01
W Rk Echinops gmelini AN 0.57 — — 1.50 7.23 0.31
TETEE Enneapogon borealis AN — 2.24 — — 13.21 — — —
KGR F Lespedeza davurica SB 0.64 6.31  11.26 1.21
H WK, Euphorbia esula PE — 0.86 — — — 0.74 — 0.68
R ZEE Haplophyllum tragacanthoides SB — — 6.05 3.28 — — — —
5 1E Thermopsis lanceolala PE — — 7.46 1.64 2.04 — — —
VWA Allium mongolicum PE — — 16.39 5.86 — — — —
IRIEAE Convolvulus ammannii PE — — 1.02 3.34 — 0.37 — —
EORMIR B Astragalus melilotoides PE — — 4.53 3.17 — — —
B Glycyrrhiza uralensis PE 2.99 2.30
# IRk Cynanchum komarovii SB — — 4.53 — — 4.32 1.22
Wik Oxytropis aciphylla SB — — 2.46 — — - 6.44 o
I3 Polygala tenuifolia PE 4.48 1.38 1.59
HIZE Chenopodium aristatum AN — — — 1.70 6.20 1.25 23.24 —
KIEH Stipa bungeana PE — — — 4.39 — 2.34 — —
W RIF Braya humilis PE — — — 3.30 — — — —
H TS Saussurea amara PE — — — 0.24 — 0.77 — —
W Speranskia tuberculata PE — — — 1.92 — — — —
W3 Lxeris polycephala AN — — — — 2.93 — — —
WA Taraxacum mongolicum PE 0.50 1.30
ZB2 2% Potentilla chinensis PE — — — — 9.32 2.43 — —
VWEE Agropyron mongolicum PE — — — — 3.70 — — —
HE Leymus secalinus PE 6.11 1.38 9.65
WL 3 Treridium gracile PE — — — — — 1.16 — 0.67
B Lappula myosotis AN — — — — — 1.29 — —
WB G Oxytropis racemosa PE — — — — — 0.60 9.57 —
KR T 5 Cleistogenes squarrosa PE — — — — — 1.49 — 1.16
I8¢ % Peganum harmala PE — — — — — 2.84 — —
B Corispermum mongolicum AN — — — — — — 2.35 0.68
YA Number of species 17.00 15.00 14.00 20.00 15.00 23.00 12,00 20.00
. WE A3 Fl 3 70 s FM AR BOBOR b s — AR A ERE b oy R R B s AN R — AR AR FUA PE R ZFEA AR SBARR B HEAR . T,
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Fig. 1 Species composition and importance values of plant community functional groups

RI BHELAD HETHREZEERX
BEHEFMENNEARFTESN
Table 3 Two-way ANOVA of community type,
livestock disturbance and their interactions

on community quantitative characteristics
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