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Abstract: Effects of nitrogen ( N)  phosphorus ( P) and potassium ( K) fertilizations on plant
community coverage plant diversity and economic herbage groups in a degraded alpine steppe on
the northern shore of Qinghai Lake was examined during 2011 —2013 in the present study. The
three—year results showed that the total plant community coverage of fertilized treatments in the
second ( 2012) and third year (2013) was significantly higher than that in the first year
(2011) . Meanwhile plant community coverage also increased as the fertilization continued but
different fertilization treatments showed distinct responses in comparison with no fertilization treat—
ment. All fertilization treatments reduced the species richness of community and the species
richness decreased as the fertilization continued. However there was no consistent pattern in the
change of Simpson index Shannon index and Pielou evenness index after fertilization. Different
economic groups responded distinctly to fertilization. The aboveground biomass of grass and forb
species increased significantly ( P <0.05) in the second and third years after fertilization while

that of sedge and legume species had no obvious change after fertilization.
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Table 1 Chemical and physical properties of the soil in the sample plot
pH
(‘cm) (g+kg™) (g+kg™) (g+kg™) (g+kg™) (mgekg™) (mgekg™) (mge+kg™")
0~10 8.41 36 2.57 0.55 17.52 22.61 2.86 145.54
10 ~20 8.45 29 2.06 0.53 17.08 18.76 2.33 90.79
20 ~30 8.54 20 1.46 0.48 15.77 13.34 2.11 69.73
30 ~40 8.62 15 1.05 0.47 15.14 10. 11 1.40 61.18
40 ~50 8.74 12 0.80 0.46 15.38 8.10 1.77 46.22
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2 3414 (g*m™?)
Table 2 Schematic design of “3414” experiment

1 No Py Ky 0 0 0
2 NoP, K, 0 40 30
3 N, P, K, 12.5 40 30
4 N, P, K, 25 0 30
5 N, P, K, 25 20 30
6 N, P, K, 25 40 30
7 N,P; K, 25 60 30
8 N, P, K, 25 40 0
9 N, P, K, 25 40 15
10 N,P,K; 25 40 45
1 N, P, K, 37.5 40 30
12 N, P, K, 12.5 20 30
13 N, P, K, 12.5 40 15
14 N,P K, 25 20 15
0 1 2
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Fig.1 Effects of different fertilization treatments of differ—
ent years on total community coverage



Fig.2 Effects of different fertilization treatments on total
community coverage in second year of fertilization
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Fig.3 Effects of different fertilization treatments on total

community coverage in third year of fertilization
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Fig.4 Effects of different fertilization treatments of differ—
ent years on richness
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Table 3 Effects of fertilization levels on community diver—
sity

Simpson Shannon Pielou

2012 2013 2012 2013 2012 2013

1 0.898 0.923 2.551 2.749 0.920 0.917
2 0.903 0.916 2.531 2.720 0.912  0.908
3 0.909 0.921 2.630 2.722 0.909 0.924
4 0.906 0.925 2.537 2.780 0.937 0.928
5 0.912 0.920 2.638 2.728 0.931 0.910
6 0.915 0.929 2.697 2.847 0.916 0.921
7 0.913 0.932 2.662 2.912 0.921 0.916
8 0.909 0.887 2.590 2.523 0.934 0.828
9 0.908 0.919 2.586 2.686 0.913 0.929
10 0.911 0.898 2.621 2.539 0.925 0.847
11 0.923 0.924 2.780 2.768 0.928 0.924
12 0.911 0.921 2.625 2.707 0.926 0.936
13 0.894 0.923 2.440 2.728 0.861 0.943
14 0.913 0.920 2.666 2.725 0.922  0.909
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Table 4 Effects of different fertilization treatments of different years on aboveground biomass
2011 2012 2013 2011 2012 2013 2011 2012 2013 2011 2012 2013
1 16.32b  67.50b  70.06 b 6.35a 9.26 ab 9.09 a 36.98 a 88.30 a 66.76 b 1.28 7.36 4.40
+1.20 +6.49 +5.70 +3.91 +4.21 +2.41 +7.04 +8.43 +7.71
2 24.44 ab  62.51b  51.43 be 3.88 ac 7.52 b 8.90 a 34.36 a 53.10b 55.73 b 4.11 8.48 15.12
+3.90 +9.10 +4.60 +1.08 + 1.41 +0.46 +6.14 +6.59 +2.34
3 26.58 a 42.10 b 34.76 ¢ 8. 14 a 12.16 ab 11.57 a 31.14 a 50.79 b 54.79 b 7.07 20.64 26.24
+2.03 +10.05 +7.26 +0.53 +2.68 +1.63 +7.18 +4.59 +8.87
4 25.16 a 68.84 ab 68.71 b 6.18 a 7.36 b 11.57 a 25.45a 71.45a 62.42b 4.80 0.00 12.16
+2.40 +9.54 +7.78 +0.63 +2.47 +3.42 +7.02 +4.69 +5.83
5 17.60 b 80.20 ab 64.12 be 3.70 a 3.64 b 8.30 a 47.38 a 64.16 ab  93.21 ab 4.77 0.00 11.36
+3.75 +11.5 +13.54 +1.16 +2.11 +2.62 +10.30 +7.27 +16.41
6 22.56 ab  95.75 ab 57.64 be 8.93 a 5.42 b 7.72 a 36.19 a 89.67 a 103.36 ab 2.50 0.00 9.16
+3.59 +13.27 +6.29 +2.40 +3.27 +2.00 +2.61 +11.53 +14.14
7 25.11 b 97.62 a 96.82 ab 5.16 a 6.15b 7.54 a 32.59 a 86.74 a 106.22 ab  4.36 20.40 0.00
+1.34 +19.76 +13.45 +0.48 +0. 84 +2.79 +7.42 +16.10 +12.59
8 23.73 ab 71.41 ab 57.81 be 5.18 a 11.48 ab 8.80 a 27.77 a 81.24 ab 109.62 ab 7.95 7.84 3.79
+1.31 +13.62 +1.43 +1.37 +4.15 +2.46 +4.48 +16.87 +13.00
9 21.99 ab  75.47 ab 84.41 ab 6.30 a 15.57 a 14.68 a 26.95 a 86.62 a 114.88 a 0.00 0.00 22.24
+0.40 +11.93 +14.89 +1.57 +1.21 +3.26 +1.62 +18.91 +15.97
10 16.34 b 83.89 ab 70.35b 4.68 a 6.45 b 11.96 a 35.88 a 92.30 a 110.26 ab  5.25 0.00 15.12
+1.55 842—119043113 +3.22 +0.86 +4.00 +3.75 +1.91 +14.65 +15.28
11 15.18 b +' 1 99.93 a 4.17 a 3.25b 7.46 a 36.85 a 81.28 ab  83.61 ab 6.36  0.00 14.87
+0.95 . : +12.27 +0.84 +1.12 +1.81 +2.91 +8.32 +14.12
12 20.46 a §§.81 b 39.86 ¢ 5.17 a 13.90 ab 12.75 a 31.34 a 34.22hL  57.19b 4.56  0.00 0.41
+4.01 +6.96 +10.09 +0.77 +0.76 +3.02 +0.48 +3.12 +6.27
13 21.71 ab 56.14 b 52.66 be 7.65 a 13.60 ab 9.72 a 31.01 a 80.11 ab 74.86 ab 2.93  0.00 0.00
+0.54 +5.35 +3.05 +3.22 +3.17 +2.27 +2.71 +15.03 +10.79
14 16.23 b 71.32 ab  57.19 be 5.03 a 6.52 b 13.5 a 38.67 a 66.22 ab  98.76 ab 6.24 7.04 3.65
+3.19 +16.43 +10.92 +1.12 +1.66 +0.74 +1.45 +8.52 +12.17
(P<0.05) . .
; + Simpson .
2 Shannon Pielou o
3 ( 1996; 1997; 1999;
2006) . 2
3.1 o
( 2000) .
2000) .
53. 09% 2012 68.32% 2013
70.23% 28.68% 32.29% o
( 2007; 2010;
2011) o
N,P,K,.N,P,K, N,P,K, o °
3.2 3.3
o ( Best et al. 2001) .
( Foster et .
al. 1998; 2004) (2004)
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