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Table 1 Contents of soil moisture and nutrients in four alpine meadow plant communities (Mean + SD).

Moisture Soil organic matter Soil total N Soil total P

Meadow types year (%) (kg @ kg 9 kg?)
2002 33.09+ 0.04b 107.58+ 7.52b 5.26+ 0.31b 0.61+ 0.13a
Kobresia pygmaca meadow 2003 35.24+ 0.03b 115.62+ 9.91b 5.79+ 0.60b 0.62+ 0.08a
2004 36.97+ 0.04b 118.04+ 7.33b 5.28+ 0.30b 0.60+ 0.06a
2002 35.57+ 0.10b 100.33+ 0.38b 5.31+ 0.22b 0.69+ 0.14a
Kobresia humlis meadow 2003 37.82+ 0.04b 109.52+ 0.27b 5.51+ 0.38b 0.71+ 0.08a
2004 39.33+ 0.06b 104.18+ 0.56b 5.44+ 0.20b 0.63+ 0.16a
2002 71.57+ 0.04a 247.66+ 1.22a 12.44+ 0.56a 0.58+ 0.06a
Kobresia tibetica swamp meadow 2003 72.84+ 0.05a 253.36% 1.13a 12.76+ 0.27a 0.56+ 0.06a
2004 75.91+ 0.06a 24755+ 1.22a 13.42+ 0.35a 0.71+ 0.08a
2002 39.33+ 0.04b 104.17+ 0.50b 4,92+ 0.31b 0.62+ 0.06a
Potentilla froticosa shrub 2003 41.62+ 0.06b 99.11+ 0.60b 5.13+ 0.30b 0.59+ 0.06a
2004 42.18+ 0.08b 103.02+ 0.67b 4.65+ 0.60b 0.62+ 0.15a

For each community site, different letters indicate a significant difference between community means (p< 0.05)
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Fig. 1 The relationship between soil organic matter contents and the productivity and diversity of different vegetation types
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Table 2 Plant cover, species richness, aboveground and belowground biomass and ratios for Kobresia pygmaca meadows, Kobresia humlis meadow, Kobresia
tibeticaSwamp meadow, and Potentilla froticosa shrub.

/

Meadow types Year Plant cover  Species Aboveground Belowground BG biomass/AG  Total biomass (AG+BG)
(%) richness (AG)(@ m? BG)(g m?) biomass gm?

2002 157+ 14b 25+ 3b 283.88+ 33.06b 3055.34+ 140.14b 10.85+ 0.96b 3339.22+ 188.08b

Kobresia pygmaca meadow 2003 152+ 11b 24+ 3b 280.89+ 28.23b 2744.16+ 137.44b 9.87+ 1.40b 3025.05+ 126.22b
2004 155+ 6b 23+ 4b 283.39+ 14.66b 3023.68+ 204.32b 10.68+ 1.40b 3307.07+ 407.88b

2002 183+ 13a 31+ 2ab  315.44+ 20.75b 2232.16+ 159.52c 7.08+ 0.37c 2547.60+ 175.06¢

Kobresia humlis meadow 2003 186+ 12a 30+ 4ab  289.21+ 37.34b 1911.68+ 114.08c 6.67+ 0.96¢ 2200.89+ 229.54c
2004 185+ 7a 30+ 2ab  303.09+ 23.76b 2139.68+ 153.28¢c 7.09+ 0.72c 2442.77+ 157.85¢c
2002 105+ 5b 18+ 2c 393.22+ 66.69a 13090.24+ 338.88a 34.22+ 6.86a 13483.46+ 279.62a
Kobresia tibetica swamp meadow 2003 107+ 3b 18+ 1c 357.48+ 15.81a 12856.16+ 795.84a 36.04+ 3.04a 13213.64+ 792.41a
2004 104+ 6b 18+ 2c 379.76+ 80.48a 13915.04+ 652.00a 36.55+ 8.62a 14294.80+ 136.74a

2002 157+ 16c 31+ 4a 317.86+ 50.52b 2355.97+ 58.66b  7.55+ 1.12b 2673.84+ 97.49b

Potentilla froticosa shrub 2003 179+ 15c 25+ 2a 272.58+ 2691b 2410.37+ 151.74b 8.93+ 1.20b 2682.95+ 138.72b

2004 156+ 12c 32+ 4a 313.11+ 58.48b 2348.91+ 47.71b 7.71+ 1.42b 2662.02+ 91.59b

Within each site, different letters indicate significant difference among community means (One- way ANOVA for plant cover, and biomass; Kruskal- Wallis test
for species and biomass ratios, a =0.05) (Mean + SD)

F=17.433 P=0.053
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Fig. 2 The relationship between sail total nitrogen and the productivity and diversity of different vegetation types
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The Relationship between Soil Nutrients and Diversity- Productivity of
Different Type Grasslands in Alpine Meadow

WANG Chang- ting", LONG Run- jun? CAO Guang- min‘, WANG Qi- lan?, JING Zeng- chun®,
SHI Jian- jun®
(1.Northwest Plateau Institute of Biology, the Chinese Academy of Sciences, Xining 810008, China; 2.Lanzhou University, Lanzhou,
730070, China; 3. Grassland institute, Qinghai Academy of Animal and Veterinary Science, Xining 810016, China)

Abstract: The Qinghai- Tibetan plateau is the single largest and the highest plateau in the world with an area of
nearly 2.5 million knm? It is also called “the third pole™ of the world" and has a great impact on Eurasia atmospheric
circulation and the distribution of various ecosystems. Given the high altitude and extreme harsh environmental
conditions, this high elevation grazing land ecosystem might, up to the present, be among the least affected by modern
society. Thus, it is necessary to know the effects of soil nutrients supply on the plant diversity and productivity in
different types of alpine meadow grassland. In 2002, 2003, and 2004 the changes in the plant diversity and
productivity in different grassland types of alpine meadow as related to the levels of soil nutrient supply were analyzed.

This study showed that Community differences in plant species composition were related to biomass distribution. The
highest total above- and belowground biomass (13,196.96+ 719.69 g/m?) appeared in the sedge- dominated Kobresia
tibetica swamp meadow communities, the intermediate (2,869.58+ 147.52 g/m?; 2,672.94+ 122.49 g/m?) was found in
the Kobresia pygmaea meadow and Potentilla froticosa shrub, dominated by forbs and sedges, and the lowest biomass
(2,153.08 + 141.95g/m?) in the Kobresia tibetica swamp meadow community. The total biomass was negatively
correlated to species richness (P<0.05); aboveground biomass was positively correlated to soil organic matter, soil
moisture, and plant cover (P<0.05); and belowground biomass was positively correlated with soil moisture (P<0.05).
However, in the Kobresia pygmaca and Kobresia humlis meadow community, the aboveground biomass was positively
correlated to soil organic matter and soil total nitrogen (P<0.05), indicating that the distribution of biomass coincided
with soil moisture and edaphic gradient in alpine meadows. The diversity index (H') decreased gradually with the
increasing soil organic matter and soil total nitrogen in Kobresia tibetica of swamp meadow. We conclude that
interspecific cooperation is a key mechanism to maintain diversity- ecosystem in a species- rich natural community



8 39

(Kobresia humlis meadow, Kobresia pygmaca meadow, Potentilla froticosa shrub), because positive interaction between
plant species or plant functional groups on aboveground biomass. But, interspecific (or interfunctional) competition is a
key mechanism to maintain diversity- ecosystem in a species- poor natural community (Kobresia tibetica of swamp
meadow) due to negative interaction between plant species or plant functional group on aboveground biomass.

Key words: Alpine meadow; Diversity; Productivity; Soil nutrients



