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Study on the Succession Characteristics of Plant Communities and Soil
Limiting Factors in Degraded Patches of Alpine Meadow

MA Jing-juan"?, LI Xi-lai"*, YING Tong-jiang', CHA Yu'?*, GAO Pei'?,
LI Cheng-yi', WU Yong"*, ZHOU Yi-zhi'*
(1. College of Forestry and Grassland, Qinghai University, Xining, Qinghai Province 810016, China; 2. State Key Laboratory of
Plateau Ecology and Agriculture, Qinghai University, Xining, Qinghai Province 810016, China)

Abstract: In this study, four typical patches under the conditions of shoaly land and sloping land, including bare
patches, short-term restoration patches, long-term restoration patches and healthy alpine meadow, were selected.
Through plant quadrat survey, the changes of community characteristics in different types of patches during natural
restoration and succession were analyzed, and their correlation with soil factors was discussed. The differences of
plant community characteristics and key soil limiting factors in different types of patches were revealed. The results
showed that with the restoration succession, the plant diversity of shoaly land and sloping land increased signifi-
cantly, and the functional group coverage and aboveground biomass were significantly different. The quantitative
characteristics, diversity, coverage of functional groups (except Fabaceae) and aboveground biomass of plant com-
munities in shoaly land were higher than those in sloping land. Plant community indexes were positively correlated
with soil water content, temperature, conductivity, organic carbon, total nitrogen, total phosphorus, nitrate nitro-
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gen and ammonium nitrogen, and negatively correlated with pH value. Organic carbon, total phosphorus, total
nitrogen and ammonium nitrogen were the key limiting factors of plant community characteristics in shoaly land,
and pH, ammonium nitrogen and organic carbon were the key limiting factors of plant community characteristics in
sloping land. In short, the soil conditions of the patchily degraded alpine meadow had been improved and restored,
which in turn promoted the positive succession of plant communities.

Key words: Site condition; Patchy degradation ; Alpine meadows ; Restoration succession; Plant community char-

acteristics; Soil factors
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indicates healthy alpine meadow. The same as below
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Table 1 Determination methods of soil physical and chemical indexes in patchy degraded alpine meadow
5 46 br RN (W NN W Jr ik
Determination standard Moisture condition Mesh size Determination method
F 55K (SWC) Soil water content fif+ Freshsoil  2.00mm SRMAHETFREEME Determination by drying weighing method
+ 3 pH(pH) Soil pH T+ Dried soil ~ 0.25mm R pHS-25 B 11l % Determination by pHS-25 acidity meter

RN £ SR (ST/SEC) — —
Soil temperature and soil electrical conductivity

+ A LR (SOC) Soil organic carbon T+ Dried soil

TR M LB (STN/STP)

Soil total nitrogen and soil total phosphorus

F 4 Dried soil ~ 0.25 mm

F IR HAN LS A (SNN/SAN)
Soil nitrate nitrogen and soil ammonium nitrogen

fif 1 Freshsoil  2.00 mm

K 13 = S 8005 (L (TDR350) 7€ Three-parameter soil analyzer
(TDR350) was used to determine

K JF TR 4 R 0 - B R /M I #4325 %€ The potassium permanganate concentrated
sulfuric acid external heating method was used for determination

SR JHT R BAL I TS 8 E A R o U R AL AR ) 0 30 2 0 W A SE Thee sample
was digested by concentrated sulfuric acid digestion method, and determined by
continuous flow injection analyzer

K FKCUR $ R 0T A B, 3 2300 8l 12 51 A0 I (0052 The samples were
treated with KCl extraction method and determined by continuous flow injection
analyzer
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Fig. 2 Plant community composition and important values of different types of patches in shoaly (A) and sloping land (B)
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Fig. 3 Quantitative characteristics of plant communities in different types of patches in shoaly land and sloping land
AR/ TR R A IR 7 A 10 RO R 28 A BB 22 53 1235 (P<20. 05) , AN R K 7 R 38 79 S [ 7 i 2% {1 1] 22 53 .35 (P<<0. 05) . T A
Note: Different lowercase letters indicate significant differences in different types of patches within the same site condition (P<<0.05) , and

different uppercase letters indicate significant differences between different site conditions (P<0.05). The same as below

A A
y 1.0
o]
=
= X
o5 5}
28 §= 2
o =
2=z EE
g & i
gg A~ 05
=1
=g
N

0.0
BP SRP LRP HAM BP SRP LRP HAM BP SRP LRP HAM BP SRP LRP HAM

Wi W Wi Wi
Shoaly land Sloping land Shoaly land Sloping land




L B A A5 < e 1 ) 18l SRE SR AR W) A TR AR L S PR DY T 2559

Simpson5 4§

Simpson index
Patrick$s
Patrick index

BP SRP LRP HAM BP SRP LRP HAM BP SRP LRP HAM

e i e b
Shoaly land Sloping land Shoaly land Sloping land

4 MEHBFILE MR B R BUBEBRAG W) BE R WA S A
Fig.4 Species diversity of plant communities in different types of patches of shoaly land and sloping land
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Fig. 6 Aboveground biomass of plant functional groups in different types of patches on shoaly land and sloping land
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