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Fig. 1 Changes of soil organic matter in artificial grassland

construction
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Fig. 2 Changes of soil nutrients in artificial grassland construction
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Fig. 3 Changes of soil enzyme activities in artificial grassland
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Table 3 Interaction effect of two factors on soil physical and chemical properties and enzyme activities

2 /em f b P2 ACE 7 0) A 2 B (it i b 21 ) ZHAEHI(AXB)
F P F p F P

A HLE 0.597 0.451 0.718 0.556 1.042 0.401

2R 0.057 0.814 1.123 0. 369 0.879 0.473

e 0.453 0.511 0.632 0. 605 4.219 0.022

4B 10.417 0. 005 1.267 0.319 0.882 0.471

010 A 12. 687 0.003 0. 649 0.595 1.151 0. 359
G B 2.955 0.105 0. 347 0.792 1.403 0.278

AL A R 4.968 0.040 1.862 0.177 0.730 0.549

i T 0.126 0.727 0.224 0.879 0.175 0.912

Tl 1% it 0. 560 0. 465 0.906 0. 460 0.670 0.583

i 1. 280 0.275 0.788 0.518 0.776 0.524

AL 0.015 0.904 1.565 0.237 0.471 0.707

o 1.478 0. 242 0.824 0.499 0.798 0.513

e 0.773 0.392 1.179 0. 349 1.270 0.318

Sy 0.396 0.538 0.582 0.635 1.056 0.395

A A 15. 220 0.001 0.098 0. 960 1.609 0.227

H==0 R 0.091 0.767 1.227 0.332 1.303 0.308
Tl i 2L 3.238 0.091 5. 877 0.007 6.591 0. 004

i 5. 706 0.030 0.230 0.874 0.937 0.446

4 2 1 5.072 0.039 4.516 0.018 1.083 0.385

T 1.197 0.290 0.358 0.784 0.761 0.532

A HLJTE 18.120 0.001 6.252 0. 005 3.569 0.038

R 2.398 0.141 0. 449 0.721 0.025 0.994

Sk 0.188 0.670 2.452 0.101 3.517 0.039

e 5. 850 0.028 0. 899 0.463 0.262 0.852

gLl 20. 779 0.000 0.572 0. 642 2.304 0.116

2030 L8 1.019 0.328 1.210 0.338 1.440 0.268
R A 2 0.013 0. 909 1.730 0.201 0.179 0.909

i 9.948 0. 006 1.100 0.378 0.491 0.693
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Effects of ridge—fertilization mode on soil physico-
chemical properties and enzyme activity of degraded
alpine meadow

BAO Duan-hong"*, WANG Xiao-yan"*,ZHANG Zhi-ming"*,SU Jun-hu'*, L1 Jing-
xia®, YU Jie-ru’, SUN Xiao-me"**

(1. College of Grassland Science, Gansu Agricultural University ,Key Laboratory for Grassland Ecosystem , Minis-
try of Education, Grassland Engineering Laboratory of Gansu Province,Sino-U. S. Centers for Grazing Land Eco-
system Sustainability, Lanzhou 730070, China; 2. Gansu Agricultural University-Massey University Research Centre
for Grassland Biodiversity , Gansu Agricultural University , Lanzhou,730070, China;3. College of Resources and
Environment , Gansu Agricultural University , Lanzhou 730070, China)

Abstract: [Objective] In order to obtain a rapid soil restoration model for the extremely degraded alpine
meadow. [Method] a typical extremely degraded alpine meadow in Luqu County, Gannan Tibetan Autonomous
Prefecture was elected as the test site. Different soil preparation measures, fertilization treatments and then, mixed
sowing of 70% Elymus nutans +30% Oat (Avena sativa) were carried out on this meadow. Analysis of its effects
on soil properties of extremely degraded alpine meadows was made. [Result] The results showed that: 1) The soil
organic matter, alkaline hydrolyzed nitrogen, available phosphorus content and alkaline phosphatase activity in the O~
20 cm soil layer in the ridged plot were higher than those in the flat land . And the contents of phosphorus, alkali—
hydrolyzed nitrogen, available phosphorus and sucrase activity in the 20~30 cm soil layer in the ridged plot were
higher than those of the flat field. 2) Comparing the fertilization modes, the total phosphorus content in nitrogen fer-

tilizer, microbial inoculum and nitrogen fertilizer + microbial inoculant treatment in 0~10 cm soil layer in the ridged
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plots, were lower than those with no fertilization treatment. In the 0~10 ¢cm and 20~30 c¢m soil layers of flat plots,
the contents of total phosphorus, total potassium, alkali—hydrolyzed nitrogen, available phosphorus and the activities
of alkaline phosphatase and sucrase in soil treated with nitrogen fertilizer and microbial microbial agent were higher
than those treated with nitrogen fertilizer or microbial microbial agent alone. 3) Under the interaction of soil prepara-
tion and fertilization mode, the total phosphorus content in 0~10 c¢cm and 20~30 c¢m soil layers and the content of
alkali—hydrolyzed nitrogen and organic matter in 10~20 cm soil layers increased significantly. [ Conclusion] Ridging
mode has more advantages than flat land in optimizing soil organic matter, total phosphorus, alkali—hydrolyzed nitro-
gen, available phosphorus and alkaline phosphatase activity. The complementary technology of ridging and nitrogen
fertilizer + microbial agent can rapidly increase the content of organic matter, total phosphorus, alkali—hydrolyzed ni-
trogen and alkaline phosphatase activity.

Key words: extreme degeneration;alpine meadows;ridge up ; microbial fertilizers;soil characteristics
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