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Short-term Effects of Fertilization and Reseeding on Plant Community
Stability and Interspecific Relationship in Alpine Meadows

SUN Jian, ZHU Xi-dong, CAI Xin-cheng, CHU Bin, SUN Wen-gian, HUA Li-min’
(College of Pratacultural Science, Gansu Agricultural University/Key Laboratory of Grassland Ecosystems of the Ministry of Education/Engineering and

Technology Research Center for Alpine Rodent Pest Control,National Forestry and Grassland Administration, L.anzhou, Gansu Province 730070, China)

Abstract: Fertilization and reseeding are currently main restoration methods for degraded grasslands. Clarifying
the impacts of fertilization and reseeding on the stability of plant communities and the interspecific relationship in
alpine meadows is of great significance for grassland restoration. In this study, after applying organic fertilizer
and reseeding in the alpine meadows of Maqu County, the structure and composition of plant communities were
investigated. The Euclidean distance was used to evaluate the community stability, and methods such as the
Levins method, variance ratio method, and Pearson correlation test were employed to comprehensively analyze
the ecological niches and interspecific relationships of main species within the study area. The results showed
that from 2022 to 2024, the stability of plant communities in the alpine meadows decreased year by year. After
fertilization and reseeding, the increase in the Euclidean distance was 7% lower than the control, significantly
reducing the declining rate of community stability (P<C0.05). After fertilization and reseeding, the proportion
of Gramineae and Cyperaceae increased by 122.9% and 73. 7%, respectively, and the community stability and
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the proportion of the biomass of forbs rebounded in the third year. After fertilization and reseeding, the ecologi-
cal niche breadth of main Gramineae increased, while the forbs decreased. The values of ecological niche over-
lap among species increased, the degree of interspecific association rose, and the anti-interference ability of the
community enhanced. In conclusion, the measures of fertilization and reseeding had a positive effect on restor-

ing the degraded alpine grasslands and maintaining community stability within three years of restoration. How-
ever, the succession process of plant community was not a one-way improvement, and measures needed to be

taken in the later stage to delay the rebound of stability.
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Fig. 1 Changes in plant community biodiversity between restoration area (OR) and non-restoration area (NOR) in different years
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and non-restoration area (NOR) in different years

A b B e R K FCHE B iR
Year Treatment R* Euclidean distance Growth rate/ %
2022 OR 0.995 0.3540.01"% —
NOR 0.995 0.76420.02"¢ —
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NOR 0.997 4.43+0.01%" 367
2024 OR 0.988 9.8840.24" 797
NOR 0.989 11.02£0.224 657
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Fig. 2

Importance values and biomass percentage of plant community functional groups in restoration area (OR) and

non-restoration area (NOR) in different years
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Table 2 Niche breadth of species of plant communities in restoration area (OR) and non-restoration area (NOR) in different years

%5 A7 % B Niche breadth
Serial #} Family PFl Species 2022 2023 2024
number OR NOR OR NOR OR NOR
S, WELRL Cyperaceae EA SR Carex alatauensis 4.10 4.48 3.35 4.37 3.27 4.47
S, P HERL Cyperaceae B[ /R Z2 225 Carex altaica 4.81 4.86 4.74 4.75 4.79 4.66
S, JHEFRL Cyperaceae LN Carex capillifolia 2.57 4.32 4.17 4.44 4.88 4.78
S, AAFL Gramineae TR Elymus nutans 4.94 4.95 4.95 4.94 4.89 4.90
S5 AAFR Gramineae B HI R R Poa crymophila 4.73 3.71 3.74 3.65 4.76 3.70
S #F} Asteraceae K#i Cirsium spicatum 4.90 4.84 4.87 4.86 4.79 4.98
S, 4%} Asteraceae KT Leontopodium leontopodioides 4.48 4.50 4.85 4.42 4.79 4.31
Sq F R Leguminosae K148 Gueldenstaedtia verna 4.17 3.91 4.84 3.84 4.80 3.78
S, EHEF Ranunculaceae &AL Trollius chinensis 2.60 3.04 2.59 2.88 3.27 2.94
Si JEIE R} Lamiaceae WAL T Elsholtzia densa 1.00 3.55 2.96 3.41 3.49 3.63
Su 1R} Plantaginaceae LT} Plantago asiatica 4.69 4.88 4.78 4.93 4.73 4.94
Sy, B Rosaceae 890 2 b2 5% Argentina anserina 4.80 4.92 4.74 4.92 4.64 4.89
Sis LRl Boraginaceae ¥l 332 Trigonotis peduncularis 3.85 4.88 3.87 4.92 3.96 4.85
Sy JENARE Gentianaceae ZEI Gentiana macrophy 2.91 2.61 3.46 3.21 3.66 3.74
Sis 4= JLE Rl Geraniaceae LW Geranium wilfordii 1.80 3.58 3.96 4.11 4.26 4.75
223 A56FE BEXORHMIEBEX  (NOR) L E & &M >0.9 M 4 5 A 25 %t

(NOR) M Wy BE T4 P 15 W R 3 105 X 48 B 8
BHEED., BEYLFE, BEXORMIEBE X

(23.8%) 1 29 X} (27.6%) , 4= & i & & {4 4t F
0.9~0.5 Z 8] 4 43 5 A3 72 X+ (68.6%) 1 50 XF
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Fig. 3 Ecological niche overlap of species in restoration area (OR) and non-restoration area (NOR) in different years
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Fig.4 Key species network analysis in restoration area (OR) and non-restoration area (NOR) in different years
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