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Abstract: By employing the long-term simulation temperature experimental test device recom—
mended by the International Tundra Experiment ( ITEX)  the responses of plant chemical compo—
nents ( crude ash neutral detergent fiber acid detergent fiber lignin crude fat crude protein
and nitrogen free extract) and soil physicochemical properties ( available nitrogen available po—
tassium available phosphorus total nitrogen total phosphorus total potassium organic matter
and moisture content) to warming on degraded and undegraded Kobresia humilis meadows were
studied. The results showed that long-term simulated warming significantly affected soil physico—
chemical properties and plant chemical components of three functional groups ( P<0.05) . There
were obvious interactive effects between plant chemical components and soil physicochemical
properties in degraded K. humilis meadow under long-term simulated warming ( P<0.05) . The
simulated warming increased soil available nutrients which could be directly used by plants but
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decreased soil organic matter total nitrogen total phosphorus total potassium and moisture con—
tents in the degraded meadow compared with the control. Meanwhile warming decreased the
contents of crude fat crude protein and nitrogen free extract of high-quality herbage ( Gramineae
and Cyperaceae) while increased the contents of some indigestible ingredients such as crude
ash neutral detergent fiber acid detergent fiber lignin consequently resulting in a decrease
in ruminant assimilation ability. Under long+erm simulated warming conditions the contributions
of soil environmental factors to plant chemical composition were as follows: available nitrogen >
organic matter > moisture content > available potassium. Canonical correspondence analysis
showed that long-term warming further increased the advantages of Gramineae and Cyperaceae
species in the non-degraded K. humilis meadow while forbs gradually declined. In the degraded
meadow the dominance of dominant species declined intensifying the degradation of grassland.

Key words: long-term simulated warming; degradation; functional group; interaction; canonical
correspondence analysis.
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Table 1 Long-term effects of simulated warming on soil physicochemical properties of Kobresia humilis meadow
(cm) (mgekg™)  (mgekg™)  (mgekg™) (%) (ske™)  (g-kg?) (gks™) (g°ke)
0~10 888.35£21.98  610.51£56.94  22.21+3.05 1.36£0.78 7.73£0.96 0.68+0.15 18.61+2.08 98.21+13.95
803.68+35.64  456.30+46.72  21.04+2.39 1.50£0.31 8.25+1.36 0.79+0.21 18.76+£3.75  110.19+36.81
1140.10+£59.75  630.09+£67.52  30.83+5.73 1.62+0.57 6.34+1.83 0.47+0.11 17.70£5.06  123.76+28.47

914.45+67.89  625.01+78.37  25.64+6.67 1.79+0.13 6.89+2.01 0.61£0.25 21.95+4.87  130.45+39.75
A F=6.71 P=0.0057;B: F=4.56 P=0.0191; AXB: F=4.45 P=0.0312
10~20 798.74+59.87  251.80+47.02  14.10+3.93 1.58+0.35 3.16+0.73 0.27+0.04 19.86+3.89 23.40+4.53
710.62£79.77  209.68+51.55  12.64+2.79 1.74£0.63 4.01£0.58 0.29+0.13 20.22+5.79 42.02+7.45
962.72+75.91  281.60+£80.79  18.76+7.93 1.95+0.81 3.74£0.26 0.28+0.17 18.48+6.92 70.12+9.15
864.07£101.97 277.10+69.82  15.22+4.78 2.20+0.27 4.26+0.88 0.39+0.09 22.41£6.77 78.76+11.29
A: F=5.23 P<0.0001; B: F=19.01 P<0.0001; AXB: F=4.90 P<0.0001
20~30 386.95+50.67 194.32+34.85  10.04+3.63 2.55+0.21 3.47+0.93 0.20+£0.09 19.71+5.09 20.03+9.45
365.51£71.67  162.25+36.87 9.37+3.01 2.67+0.63 3.96+0.79 0.29+0.05 19.80+8.73 39.515.18
511.93+78.64  208.71£35.88  15.33+4.85 3.18+0.19 3.08+0.91 0.18+0.07 18.35+4.14 47.39£12.35
465.82+79.59  205.09+£67.93  10.90+3.02 3.55+0.89 3.35£1.32 0.29+0.11 21.80+5.98 70.39+16.71
A: F=5.61 P<0.0001; B: F=16.46 P<0.0001; AxB: F=5.23 P<0.0001
A. 1 B. 2 AXB. o
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Table 2 Long-term effects of simulated warming on plant chemical components of Kobresia humilis meadow

o0 3 N W
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9.55+0.91

8.45+0.75

5.24+2.11

4.45+0.63

Block: F=0.78 P=0.6939; A: F=41.51 P<0.0001;B: F=73.10 P<0.0001; AXB: F=

9.64+0.34

7.02£0.24
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39.83+2.62

37.39+3.88

33.98+0.68

21.98+2.27

43.32+2.10

40.32+0.44

31.81+1.62

23.91+3.28

12.50+1.69

9.86+0.46

8.36+1.82

7.29+0.98

11.30+1.70

9.64+0.26

8.10+1.14

7.22+0.49

2.23+0.69

3.06+0.52

3.21£0.84

3.69+0.11

5.03+1.05

7.79+0.91

8.08+0.42

9.01£1.46

104.34  P<0.0001

2.16+0.71

2.54+0.15

2.89+0.33

3.54+0.56

3.52+0.75

4.59+0.63

7.80+0.60

9.41£1.95

Block: F=1.62 P=0.2281; A: F=593.83 P<0.0001; B: F=59.48 P<0.0001; AXB: F=13.15 P=0.0029
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6.25£140
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35.61+4.03

36.84+2.55

37.36+0.62

44.31+2.66

33.92+2.77

37.21+3.86

41.85+1.82

44.29+1.35

30.45+4.17

36.29+3.24

39.22+1.89

44.56+2.49

Block



786 34 3
3 0.939 0.923 2
CCA
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