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The State Transition of Plant Community with Grazing Intensity
in Desert Steppe

GUO Zhi-cheng, ZHANG Bo-han, LU Shi-jie’
(College of Grassland Science, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010018, China)

Abstract: To elucidate the multilevel drivers of stocking rate increase on plant community state transition in desert
steppe, this study was performed in a long-term grazing manipulation platform (2004-present) in Stipa breviflora
desert steppe of Inner Mongolia. Four grazing intensity treatments were established: no grazing (CK), light graz-
ing (LG,0. 91 sheep units*hm*+half-year '), moderate grazing (MG, 1. 82 sheep units+hm *-half-year », and
heavy grazing (HG, 2. 71 sheep units-hm ?-half-year '). Based on data from 145 monitored quadrats in repre-
sentative plots, a state transition probability matrix was constructed, integrating species interaction networks,
functional group succession, and plant family closure analysis. The results showed that: (1) Plant population
network complexity peaked during the stage of LG transition to MG (with only 4 isolated species) , whereas
core species (e. g., the disappearance of Teloxys aristata) reduced and isolated species sharply increased to 15
at the HG stage; (2) As stocking rate increased, the transition probabilities from shrub-subshrub (SS) and
perennial forbs (PF) to perennial grasses (PG) rose, while the transition probability from PG to annual-bien-
nial plants (AB) increased by more than 30% under HG; (3) The receiving capacity of the Poaceae (POA)
strengthened with increasing stocking rate, whereas the biomass proportion of Asteraceae (AST) declined. In
summary, a stocking rate exceeding 1. 82 sheep units-hm ™ ?-half-year ' triggered the critical threshold for com-
munity degradation. In contrast, moderate grazing (LG-MG) maintained community stability through species
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redundancy, optimized resource allocation among functional groups, and the formation of closed-loop transi-
tions between plant families. This study provides a multidimensional theoretical foundation for early warning of

desert steppe degradation and targeted restoration.

Key words: Desert steppe; Stocking rates; State transition; Functional group succession; Multistable maintenance
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Table 1 Occurrence and classification of plant populations in each treatment area

PFp Species 455 Abbreviation IJHE#E Functional group  #} Family CK LG MG HG
HIAEEL S Stipa breviflora S. bre PG POA 395 431 435 435
Tt B F B Cleistogenes songorica C. son PG POA 395 356 405 409
&8 Artemisia frigida AL fri SS AST 33 10 — —
FEnEE Neopallasia pectinata N. pec AB AST 4 7 2 —
HRIKTEE Convolvulus ammannii C. amm PF OTH 173 179 142 165
Atk Allium tenuissimum A. ten PF OTH 4 1 — —

W T Artemisia scoparia A sco AB AST — — 1 —

¥ B3 Kali collinum K. col AB CHE 105 19 2 47
VRNl 32 Bassia prostrata B. pro SS CHE 68 12 — —
et #30Y )L Caragana stenophylla C. ste SS FAB 71 12 29 21
KEEE Oxybasis glauca 0. gla AB CHE 55 112 — —
B2 Teloxys aristata T. ari AB CHE 194 360 407 233

INIFER RS L Caragana microphylla C. mic SS FAB 12 5 9 2
SPRLE Carex duriuscula C. dur PF OTH 15 11 4 —
FLH#EE Astragalus galactites A. gal PF FAB 1 — — —
R MBI Lagochilus ilicifolius L. ili PF OTH 5 2 — —
5 Leymus chinensis L. chi PG POA 2 34 — —
TGk 2 Krascheninnikovia ceratoides K. cer SS CHE 25 4 — —

ks K114 Asparagus trichophyllus Al tri PF OTH — — — 1
4522 B 3% Potentilla tanacetifolia P. tan PF OTH 5 7 — —

TS Potentilla bifurca P. bif PF OTH 4 67 1 3
4 Euphorbia humifusa E. hum AB OTH 2 21 100 84
B\ Lappula myosotis L. myo AB OTH 1 1 — —
&N 5 Astragalus scaberrimus A. sca PF FAB — 5 1 —
e 4= JLET Erodium stephanianum E. ste AB OTH 1 3 — —
L1 Iris lactea L. lac PF OTH — 6 — —

B Tribulus terrestris T. ter AB OTH 3 8 1 2

K 1148 Gueldenstaedtia verna G. ver PF FAB — — — 1
Jii #6 2. Medicago ruthenica M. rut PF FAB — 1 — —

W F£ W PG,PF,SS I AB 43l R 2 AR R R 2 A e 8/ EAREMER | — AR B M DI RERE ,POA ,AST,CHE, ,FAB 1l OTH 43 %
fORARARE AR ZERE SRR AL R, 26 b i B0 A 3 H BB AR B, — 7 e T 2o it R 2

Note: In the table, PG, PF, SS and AB respectively represent perennial grasses, perennial hybrid grasses, shrubs and semi-shrubs, and

annual and biennial plant functional groups, while POA, AST, CHE, FAB and OTH respectively represent Poaceae, Asteraceae, Chenopodia-

ceae, Fabaceae and other families. The numbers in the table represent the number of sample squares that appear
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Fig.2 The species relationship network of state transitions between different stocking rates
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The functional group relationship network of state transition between different stocking rates
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Fig.4 The relationship network of plant families in state transition between different stocking rates
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