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Impact of Salix oritrepha shrub encroachment on characteristics of herbaceous

plant communities in the alpine meadows of the Eastern Qilian Mountains
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Abstract: Exploring the impacts of shrub encroachment on the characteristics of herbaceous plant communities in the
alpine meadows of the Eastern Qilian Mountains is important both for understanding local ecological equilibrium and
for the development of animal husbandry. This study was carried out in alpine meadows dominated by Salix
oritrepha in Tianzhu, Gansu Province. Using a space-for-time substitution method, we assessed differences in plant
height, coverage, and aboveground biomass across various functional groups, and species diversity indexes, under
light, moderate, and heavy levels of shrub encroachment in both shrub and grass patches. As shrub encroachment
intensified, herbaceous plant height increased in both patch types, whereas the cover of sedges declined and the

aboveground biomass of grasses remained stable. The composition of forbs shifted significantly, with Equisetum
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arvense becoming dominant under severe shrub encroachment. Species richness, Shannon— Wiener diversity,
Simpson’ s dominance, and Pielou’ s evenness indexes all decreased in shrub patches as shrub encroachment
intensified. Correlation analysis revealed a significant negative relationship between herbaceous species diversity and
the plant height and canopy size of S. oritrepha. Overall, the results of this study show that S. oritrepha expansion
has both suppressive and facilitative effects on herbaceous communities, with the extent of these effects varying
depending on the plant functional group and the degree of shrub encroachment.
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Fig. 1 Geographical location of the study area, sample plot landscape images, and relative positions of shrub patches and grass patches
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Resources with the drawing number: GS (2024) 0650, the boundary of the base map was not modified. Each illustration represents: (a) Location of the
study area, (b) A schematic diagram of the relative positions of shrub patches and grass patches, (c) Lightly shrub-encroached meadow, (d) Moderately

shrub-encroached meadow, and (e) Heavily shrub-encroached meadow.
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Fig. 2 Changes in species richness of herbaceous plant functional groups in shrub and grass patches across different degrees of

T Hh B P 4
Grass patch species number

shrub encroachment
A Rl LA b R A b 43 S5 4 A T B e A — D AR R R A A P 3 T T DA AL R T T LA Y A R R R B e B 2 A R R B
AW Fl . Within a patch, “unique species” refer to species that are exclusive to a particular level of shrub encroachment. “Shared species” are those

present across all levels of shrub encroachment. “Other species” are the remaining species in the patch after excluding both unique and shared species.
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Table 2 Coverage of dominant forbs in shrub and grass patches across different intensities of shrub encroachment ( %)

Y4 B BT B Shrub patch b BEH Grass patch
Species name Family ¥ Light " Moderate 5 Heavy #2J¥ Light ¥ Moderate ¥ Heavy
BT A, hancockii #Fh Asteraceae 4.00 1.67 1.33 15.67 9.67 —
i1 F T Saussurea nigrescens 3P} Asteraceae — 20. 33 4.00 — — —
BRAEE A, smithii 4 FL Asteraceae 1.00 — — 12.00 — —
&L Ligularia virgaurea HFL Asteraceae — — — — — 12.33
B % P, discolor WA Rl Rosaceae 9.67 8.33 — 13.00 18.33 0.67
K98 Z2 2 3 Potentilla anserina % 5+ Rosaceae — — — — 24.00 8.33
e HHFEAES. dilua JeIBFE Gentianaceae 4.00 0.67 — 6.33 — —
Bk2EH B, vivipara LR} Polygonaceae 18.00 7.00 11.67 46. 33 51.33 17.67
AL Anemone cathayensis £ HFl Ranunculaceae 5.33 6.67 8.67 13.00 13.33 9.00
WAR KL, ribetica i 5 B} Primulaceae 1.33 3.33 — — 0.33 1.67
A3 E. arvense AR Equisetaceae — 2.33 40. 67 — 5.67 57.00
INKEE Euphrasia pectinata % 2%} Scrophulariaceae — — — 1.67 8.67 15.00

"R IZP AR L “—" indicates the absence of the herbaceous species.
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Fig. 3 Variations in height, coverage, and biomass of herbaceous plant functional groups in shrub patches and grass patches
across different intensities of shrub encroachment

AN T /NS 73R 2 T B B P AS Ti] T A AL TR B BT A7 A B 35 25 57 (P<C0.05) , AN ] K5 7 B4R 2 50 by B8 Bl P AR [V AR B [RD 77 7 1 35 25 7 (P<<
0.05) , B 5 A3 [ — i DA A it JIE T 98 M\ JAF e 11 BkE e 0] A7 78 35 22 5%, #P<20.05, **P<<0.01,*+xP<(0.001, T [d] . Different lowercase letters
indicate significant differences in the intensity of shrub encroachment within shrub patches (P<C0.05). Different uppercase letters denote significant
differences in the intensity of shrub encroachment within grass patches (P<C0.05). Asterisks signify significant difference between shrub patches and grass

patches at the same shrub encroachment level, *P<C0.05, **P<C0.01, and ***P<C0.001, respectively. The same below.
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