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Evaluation of short-term vegetation recovery under hierarchical management
of different degraded alpine grasslands

DENG Yuehual, XU Yil, LUO Junwenz, Luozang'angmaoz, KazhuocairangQ, QI Xuezhongz, ZHOU Xil, LI Wenjin1
(1. School of Ecology, Lanzhou University, Lanzhou 730000, Gansu, China;
2. Grassland Station in Henan Mongolis Autonomous County, Henan 811599, Qinghai, China)
Abstract: The alpine grassland on the Qinghai-Tibet Plateau has severely degraded, threatening regional ecological security
and the livelihoods of herdsmen. Studying the ecological restoration model of “zoning— classification— grading” is the
primary goal of the ecological restoration and development of grasslands. However, the success of vegetation restoration
under hierarchical management based on the degree of degradation is rarely evaluated. This study used the alpine grasslands

of different degradation grades in Henan County, Qinghai Province, as the research object. Based on the restoration measures
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of hierarchical management (fencing and enclosure for slightly degraded grasslands, and comprehensive measures of rodent
control + organic fertilizer + artificial reseeding for moderately and severely degraded grasslands), the alpine grasslands of
different degradation grades were restored. By comparing with the non-degraded grasslands, the Restoration Impact
Magnitude Index (RII) was determined to evaluate the vegetation restoration effect of alpine grasslands with different
degradation grades after adopting corresponding hierarchical management measures. The results showed that: 1) The plant
diversity restoration of slightly degraded grassland through enclosure was more similar to that of the original non-degraded
grassland, whereas there were still significant differences in diversity between moderately and severely degraded grasslands
and non-degraded grasslands. 2) Regardless of the degree of degradation of the grassland, plant biomass (especially grass
biomass) was significantly higher two years after the restoration and implementation of hierarchical management compared
to that in non-degraded grassland (the RII value was significantly greater than 0). The biomass of leguminous plants,
Cyperaceae, and weeds in moderately and severely degraded grasslands was significantly lower than that in non-degraded
grasslands (the RII value was significantly less than 0), whereas there was no significant difference in the biomass of
leguminous plants in slightly degraded grasslands and non-degraded grasslands. 3) Two years after the implementation of the
hierarchical management restoration, there were still significant differences in the composition of the plant community of the
degraded grassland compared with non-degraded grassland, and complete restoration will still take a longer time. This study
provides a theoretical basis and practical reference for optimization of the hierarchical restoration strategy of alpine
grasslands.

Keywords: alpine grassland; degradation; plant functional groups; plant diversity; plant biomass; plant community
composition
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Figure 1 Relative interaction index of hierarchical management restoration measures on the recovery of species diversity in

degraded grasslands was classified into light, moderate, and severe

P RN AS (R S T ) B 2 R TR RS A R R T (R T RIBALE L (P <0.05); KERRZRALRE (P =0.05). AKAREIR
B -+ A ﬁ , BB REB AR + RSB E + B BTIA + % (A PSR 30.0 kgohm -+ 79 50 H 5L AR 15.0 kg-hm * + Hi4E
% 75.0kg'hm * + 7 7{“ B % 15.0 kg'hm ) + EEHE, CHE N ERRAF M + BEAREE + REDE + 4 F (R B 45 kghm ” + 5 4
B RLOR 22.5 kg'hm © + TR S 22 5 kgrhm  + 246 15.0 kg'hm D) + iEAE: FEIFE.

Black indicates that the impact of restoration measures on plant biomass is significantly lower (or higher) than that of non-degraded grassland (C) when
the grassland is classified as light (LD), moderate (MD), or severe (SD) (P < 0.05); gray indicates that the difference is not significant compared with non-
degraded grassland (P = 0.05). Figure A represents lightly degraded grassland + fencing enclosure. Figure B represents moderately degraded grassland +
75.0 kg'hm ~ of Festuca
sinensis ‘Qinghai’, and 15.0 kg~hm72 of Medicago rivularis ‘Vassilcz’) + fertilization. Figure C represents severely degraded grassland + fencing enclosure +

fencing enclosure + rodent control + reseeding (30.0 kg‘hmf2 of Elymus breviaristatus, 15.0 kg~hm72 of Poa pratensis ‘Qinghai’,

rodent control + reseeding (45 kg-hm ~ of Elymus breviaristatus, 22.5 kg-hm ~ of Poa pratensis ‘Qinghai’, 22.5 kg-hm ~ of Festuca sinensis ‘Qinghai’, and
15.0 kg‘hmf2 of Medicago rivularis “Vassilcz’) + fertilization; This is applicable for the following figures as well.
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