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Table 1 Soil nutrients of artificial grasdands sowed in different years

(CK)

Heitutan” land

2

2 years artificia grasdand

4

4 years artificial grasdand

6

6 years artificia grasdand

7.94+0.0400b
8.02+0.0400b

8.22+0.0600 b

7.78+0.0800 b
8.12+0.0100 b
8.28+£0.0300 b

7.05+0.0400¢
7.33+0.0200¢

8.15+0.050 0 b

8.33%0.1100a
8.41+0.0300a

8.52+0.0700 a

2.75+£0.003 2 ¢
2.49+£0.0057c
2.34+£0.036 2 ¢

4.29+0.0523 a
3.68+0.0210a
2.80+0.047 7 a

2.29+0.068 7 d
1.94+0.054 2 d
1.60+0.0178d

3.12+0.0237 b
2.23+0.0385¢
1.91+£0.0575¢

0.37+0.024 9 b
0.40+0.0483 b

0.35+0.0162 b

0.49+0.041 7 a
0.44+£0.026 3 a

0.37+0.003 7 a

0.23+0.0249d
0.21+0.0417d

0.16+0.036 2 d

0.33%£0.036 2 ¢
0.24+£0.0219¢

0.20+0.0241c

0.12+0.0010d
0.12+0.0050¢c

0.13+£0.001 3¢

0.22+0.0175a
0.20+0.004 2 a

0.17+£0.011 7 a

0.14+£0.0045¢c
0.13+£0.003 7 ¢

0.14+0.003 6 b

0.16+0.002 9 b
0.15+0.008 4 b
0.14+0.0055b

21.28+1.0596 b
20.10+0.7144 b

20.80+1.0005 b

30.89+1.0251a
26.16+0.696 6 a

31.28+0.3870a

18.29+1.153 2 ¢
16.45+0.118 4 ¢
12.07+£0.4192d

20.72+0.4646 b
16.39+0.324 4 ¢

14.38+0.6153 ¢

Soil nutrient Soil depth (cm)
0 10
pH
10 20
pH vaue
20 30
0 10
Soil organic matter 10 20
(%) 20 30
0 10
Soil total N 10 20
(%) 20 30
0 10
Soil total P 10 20
(%) 20 30
0 10
Soil available N 10 20
(mg/ kg) 20 30
0 10
Soil available K 10 20
(mg/ kg) 20 30

125.9+0.0374 b
83.5+2.9380 b
70.6+2.9408¢c

178.4+2.936 9 a
143.2+0.0425 a
135.3+5.757 8 a

91.1+2.908 6 ¢
62.4+2.906 8 ¢
60.3+0.046 9 d

129.9+0.1285b
87.3%£2.9416b
79.1+£2.9482b

Note: For each row data, the different lettersindicate significant difference ( P<0.05).

(P<0.05)
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19.62 %, 4 ; 6 95.6,
54.7 20.5 mg/ kg, 2 , 4 “ K (P<0.05)
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Fig.1 Microbial biomass P of artifical grasdands Fig.2 Neutral phosphatase activity of artifical grasdands

soved in different years sowed in different years
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2

Table 2 Relationship between microbial biomass P, neutral phosphatase activity and soil nutrients

pH
Item pH value Organic matter Total N Total P Available N Available K
(%) (%) (%) (mg/ kg) (mg/ kg)
Microbia biomass P - 0.019 0.863 " " 0.733" " 0.556 ° 0.632" " 0.775" "
Neutral phosphatase activity 0.002 0.788 " " 0.526 " 0.512 " 0.354 0.740 " "
* P< 0.05, * * P<0.01 * indicate the difference at P<0.05level , * *indicate the difference at P<0.01.
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Study on the changes of soil nutrients, microbial biomass P and neutral phosphatase activity of artificial
grasdand sown in different years in the headwater s of the Yangtze and Yellow Rivers
FEN G Rui-zhang'® , ZHOU Wan-hai® , LON G Rui-jun*? , MA Yushou®, QI Wen-juan®
(1. Northwest Plateau Institute of Biology , Chinese Academy of Sciences, Xi' ning 810008, China; 2. College
of Pastoral Agriculture Science and Technology , Lanzhou University , Lanzhou 730020, China;
3. College of Grasdand Science, Gansu Agricultural University , Lanzhou 730070, China;
4. Qinghal Academy of Animal and Veterinary Sciences, Xi’ ning 810003, China;
5. Graduate School of Chinese Academy of Sciences, Beijing 100039, China)

Abstract : The dynamic changesin oil nutrients, soil microbial biomass P, neutral phosphatase activity and the
relationships between them and Elymus nutans artificial grassand constructed on“ heitutan land” degenerated
pasture sownin different yearswere studied. Compared to the' black soil type” degraded pasture, s0il had low-
er pH valuesin 2 and 4 year old artificial grasdands, and the highest pH value wasin 6 year old artificial grass-
land. The s0il nutrients, soil microbial biomass P and neutral phosphatase activity were sgnificantly higher in 2
year old artificia grasdand thanin the’ black soil type” degenerated pasture. However all of them decreased in
4 year old artificial grasdand but increased again in 6 year old artificial grasdand. The experimental results
showed that the profiles of the il nutrients, soil microbial biomass P and neutral phosphatase activity were
taken on the distribution of decreasng. Correlation analyss showed that soil microbial biomass P was g gnifi-
cantly postively related to the soil organic matter content , total N, available N, available K (P<0.01) , and
total P (P<0.05). Neutral phosphatase activity was al so sgnificantly postively correlated to the soil nutrients
and soil microbial biomass P.

Key words: the headwatersof the Yangtze and Yellow Rivers; artificial grasdand; soil nutrients; soil microbial
biomass P; neutral phosphatase activity



