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The Influence of Long-term Simulating Warming to
the Plant Community and Soil Nutrient of Alpine Meadow
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Abstract; The responses of plant community structure, aboveground biomass, belowground biomass, spe-
cies diversity,soil nutrient content of alpine meadow and shrub to the continuous research warming of 16
years were studied by adopting the method of International Tundra Experiment (ITEX) in order to reveal
the effects of long-term warming effects on community characteristics and soil nutrients., The results
showed that compared with no warming plot, the community height of alpine meadow increased by
18. 4%, the coverage reduced by 5% ; the community height of alpine shrub increased by 42. 8%, the cov-
erage increased by 12. 9%, the aboveground biomass of meadow community reduced by 23. 6% and that of
shrub community increased by 15.1%. The species number of alpine meadow reduced by 7%, while that
of shrub reduced by 30%. Simulated warming caused available phosphorus and total phosphorus of mead-
ow and shrub increased, the total potassium decreased, the changes of other nutrient contents were not
consistent. Therefore, long-term warming changes the community structure and soil nutrient content of
both alpine meadow and alpine shrub, but it is not exactly the same effect.

Key words: Alpine meadow; Alpine shrub; Open-top chamber; Warming; Community structure; Bio-
mass; Soil nutrition
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Fig.1 The sketch of the open top chamber
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Fig. 3 Total coverage of meadow and shrub
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Note; Different small letters mean significant difference at

5% level in the same community, the same as below
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Fig.4 Aboveground biomass of meadow and shrub
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Fig.5 Belowground biomass of meadow
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Fig. 7 Diversities of meadow and shrub
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Table 1 The average nutrient contents in soil of meadow and shrub
SRR E=RiIN 2% £ 248 HHRA BB ER
Organic Total Total Total Available Available Available
Soil depth/ . . . .
matter/ nitrogen/  phosphorous/ potassium/ nitrogen/  phosphorous/  potassium/
em
g ke™! g kg™! g kg™! g+ kg™ mg  kg™! mg + kg™! mg - kg™!
0~10 110. 075 7.870 3.187 19. 368 398. 098 940, 020 217.967
B
" 10~20 135.132 7.915 3.599 19. 275 393.558 888. 107 213.767
Meadow warming
20~30 131. 550 8. 343 3.174 19. 468 376.002 769. 310 219. 817
0~10 142, 275 8.408 2.375 20, 100 387.212 744,061 156. 150
Hax
10~20 139,568 8. 453 2.145 20, 282 386.432 470, 814 158.133
Meadow contrast
20~30 134.992 8. 345 2.134 20. 312 391.793 490, 072 151.083
0~10 147.072 8.503 1. 606 21.583 409. 295 158. 450 175,129
AR
10~20 160. 727 7.983 1,413 22.033 445, 860 171. 817 139,747
Shrub warming
20~30 133. 215 8.262 1.491 21.183 413. 905 157.733 164. 608
0~10 122. 350 7.585 1. 370 21.943 512,375 153.917 121.058
HHxt
10~20 111. 803 7.035 1. 289 22.243 606.127 163, 833 116. 210
Shrub contrast
20~30 105. 400 6.502 1.182 22.573 673.210 160. 100 88. 817
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