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1

Table 1  The vegetation characteristics of different plots

Sampling plots ~ Plot number Vegetation characteristics
uD . N 80% ~ 95% °
LD s s 60% ~ 75% 15 % ~20 %,
MD . 20% ~30% 40% ~ 60%.
HD 5~6 3 40% ~ 60%
30% ~ 50% °
1.3 03],
X 5 14
0~ 10 cm.10 ~ 20 cm.20 ~ Excel 2003 SPSS 13.0
30 cm N °
° 2.5~75cm.12.5 2
~175cm 22.5~275cm 100 cm’
0~ 21
10 cm.10 ~20 cm 20 ~ 30 cm o
4 C ool
Y Y N N
[17]
Y o o
0.25 mm on 0~10em.10 ~20cm 20 ~ 30 cm
N N N - 2 3
N \HCIO,—H,SO, .NaOH 021 ~038 gem’®
- N N Kzo
NH40Ac - 2 N \ 18
[13]
— [17,19]
N o
[14]
N
2
Table 2 The influences of meadow degradation on soil physical properties
>0.25 mm
(em) 06) gem” Water- stable aggregate
Sampling depths Sampling plot Moisture content Bulk density o
0
0~10 uD 0.63a 1.08c 45.82a
LD 0.43b 1.25b 36.29b
MD 0.23¢ 1.41a 27.97¢
HD 0.21c 1.46 a 18.61d
10 ~20 UD 0.32a 1.31b 41.27a
LD 0.27a 1.38b 35.52b
MD 0.08b 1.56a 26.33¢
HD 0.13b 1.57a 14.83a
20 ~ 30 uD 0.20a 1.46b 33.99b
LD 0.20a 1.52¢ 33.51b
MD 0.11b 1.59b 25.05¢
HD 0.10b 1.67a 16.68a

() 0.05
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2 . 10 ~ 30 cm N
20 ~ 30 cm
P<0.05 &
[4]0 N N
3 o
0] > 0.25 mm 0~ 10 cm
0.4% ~ 154 % 0~ 30 cm
10.8% ~ 48.6% 20 ~ 30 cm
e, 16.0% N
2 > 0.25 mm 231
3 4] Bs) 0
0.48% ~ 27.21%. ~ 20 cm 4.1% ~
N 18.9% 0 ~ 30 cm 3.9% ~
2, 16.5% 3 10 ~ 30 cm

2.9% ~ 18.9 %,

2.2 . o],
3 0~ 10 cm
P>0.05

N

36.1% 66.7%  73.5% P < 0.05 °

3

Table 3 The influences of meadow degradation on soil organic C and chemical properties

Sampling depth . Soil organic C Total N Total P Total K Available N Available K
Sampling plot A ,
cm gkg gkg gkg' gkg' mgkg' mgkg'
0~10 UD 126.0a 7.03a 0.62b 19.02a 587a 193b
LD 80.5b 7.32a 0.72a 19.73a 466b 248a
MD 42.0c 4.50b 0.61b 18.56a 267¢ 173b
HD 33.4¢ 3.61c 0.52¢ 19.34a 209d 132¢
10~20 UD 38.9a 4.38b 0.54b 18.45a 270b 91b
LD 36.9b 521a 0.6la 18.94a 347a 136a
MD 23.4c 3.21c 0.56b 18.37a 168d 81b
HD 33.5b 3.17¢ 0.58b 19.01a 213c¢ 69¢
20 ~30 UD 31.5b 3.49a 0.43b 19.07a 164b 68b
LD 23.1c 2.93b 0.45b 19.28a 161b 119a
MD 19.6¢ 2.36¢ 0.55a 18.86a 123¢ 72b
HD 36.1a 3.11b 0.56a 19.59a 217a 74b
0 ~20 cm 3
) N
0 ~ 10 cm ¥, 20 ~30 cm
21% 54% 64% 10 ~ 20 cm 0~10 cm 10 ~ 20 cm

37% 21 % “ i
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3 [27) 6]
o 3 0~10 N
cm 10 ~ 20 cm
> > >
20 ~ 30 cm
K
[6] [28]
o o N
Olsen
o 83.2% ~ 97.2% 2.8% ~
2.3 15.9% o
0~10cm
20 ~ 30 cm o
[26]
o]
4
o] N
0~30cm N
7.7% ~ 88.5% 9.1% ~
90.4%  25.0% ~ 86.2%. e,
4

Table 4 The influences of meadow degradation on soil enzyme activities and microorganism groups
(Siarrg)lllng Sampling (OClatalalSi] Urease hNeu}:rz;l Bacteria Fungi Actinomyces N Total .
ep .1 mo i phosphatase i i i croorganism

lot -N, ! 10 ! 10 ! 10 !
(cm) POt MOy, ml &) (NH-N, pgg?) (Phenol, mgg) ( g ) g ) g ) a g )
0~10 UubD 5737 a 7.41a 4.44a 805.4a 0.38a 32.6b 845.98a

LD 5.630a 7.03a 4.40a 720.3b 0.26b 40.2a 753.16b

MD 5.632a 6.40b 1.56b 508.6¢ 0.17¢ 22.7c 531.47c

HD 5.212b 6.07b 0.97¢ 306.6d 0.13d 13.2d 319.93d
10 ~20 uD 5.262a 5.72a 3.71a 495.3a 0.29a 15.7b 509.59a

LD 44570 4.40bc 1.81b 450.7b 0.17b 19.6a 470.47¢

MD 4.617b 4.71b 0.46d 333.8¢c 0.08¢c 14.0b 349.58¢

HD 4.068 ¢ 3.12¢ 0.83¢c 106.5d 0.04d 6.6¢ 113.16d
20~30 UD 4750 a 6.54a 1.22a 236.8a 0.16a 7.9b 245.80a

LD 4.192b 5.87b 0.93b 179.0b 0.1b 8.8a 186.72b

MD 3.487d 2.47d 0.29d 96.4c 0.03¢ 7.6b 104.38¢c

HD 3.880 ¢ 3.66¢ 0.75¢ 23.6d 0.01c 4.5¢ 28.15d
24 0~20cm

N Y
o o 20~30cm 3
R 4 > >
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2 .
y =0.4179 x + 2.5379
N P <0.05 vy =03718 x + 4.0816
o
o] o
2-5 N
[14]
o o]
5 N N 3
( N N ) o
3
o 3
X
P<0.01 y = 2032.3 x+ .3 3
47.025 y=81.488 x + 3.7577 N N N
P <0.01 y = P<0.01 P<0.05
21478 x +9.0921 3 ° N
3 Y
o
X P <0.01 o
5
Table 5 The relationship between microbial groups and enzyme activities
Total Microorganisms Fungi Actinomyces Bacteria Neutral phosphatase Urease
0.774™ 0.707" 0.628" 0.777" 0.562° 0.782"
0.566" 0.624" 0.451 0.568" 0.441
0.774" 0.857" 0.657" 0.775"
0.999™ 0.853™ 0.916™
0.922™ 0.691
0.849™
6 N
Table 6 The relationships between microbial groups, enzyme activities and soil physicochemical properties
Catalase Urease Neutral phosphatase Bacteria Fungi Actinomyces
0.547" 0.515 0.849" 0.788" 0.876™ 0.781"
-0.640™ -0.492° -0.809" -0.885™ -0.856" -0.839"
0.308 0.419 0.588" 0.575" 0.745" 0.434"
0.536 0.565" 0.6917 0.647" 0.633™ 0.786™
0.591" 0.445° 0.8217 0.862™ 0.715" 0.869™
0.168 0.011 0.312 0.377 0.129 0.482
0.002 0.016 0.015 0.007 0.007 0.005
0.463" 0.427 0.772" 0.761" 0.672" 0.845™
0.558" 0.471 0.525° 0.699™ 0.447" 0.756™
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biological indicators of decline/degradation of Brachiaria pasture in

Characteristics of Soil Physical, Chemical and Biological Properties on
Degraded Alpine Meadows in the Headwater Areas of the Yangtze
and Yellow Rivers, Qinghai-Tibetan Plateau

FENG Rui-zhang', ZHOU Wan-hai®, LONG Rui-jun*’, Ma Yu-shou*
(1.Northwest Plateau Institute of Biology, Chinese Academy of Sciences, Xining 810008, China; 2. International Centre for Tibetan Plateau
Ecosystem Management of Lanzhou University, Lanzhou 730020, China; 3. College of Grassland Science, Gansu A gricultural University,
Lanzhou 730070, China; 4. Institute of Grassland Science, Qinghai Academy of Animal and Veterinary Science, Xining 810003, China)

Abstract: The series of physical, chemical, biological properties and their relationships of Alpine pasture soil of
three layers (0 - 10, 10 - 20, 20 - 30 c¢cm) at four different degradation successional stages (undegraded, lightly
degraded, moderately degraded and heavily degraded) in the headwater region of Yangtze and Yellow rivers were
analyzed in this study. The results showed that under the ecological conditions of the Qing-hai Tibetan Plateau,
Alpine meadow degradation had consistent effects on soil physical, chemical and biological properties. With
increased meadow degradation grades, soil bulk density at all of the 0 - 30 cm layers showed a increasing trend,
while soil moisture content and water stable aggregates ( > 0.25 mm) content at three layers decreased significantly.
Soil organic carbon contents as well as available N, the activities of soil enzymes (catalase, urease, neutral
phosphatase), the quantities of soil microorganisms (Bacteria, Fungi and total Microorganisms) at 0 - 10 cm and 10
- 20 cm soil layers showed a decreasing trend with meadow degradation. Soil total N, P, available K, quantities of
soil actinomycetes at 0 - 10 cm and 10 - 20 cm soil layers were increased in lightly degradation meadow but
decreased in moderately and heavily degraded meadows compared with no degradation meadow. There were
significantly (P < 0.05 or P < 0.01) positive relationships between the quantities of soil microorganisms (Bacteria,
Fungi and Actinomycetes), the activities of three mentioned soil enzymes (except for soil urease and neutral
phosphatase related insignificant); three mentioned soil enzymes and three soil microorganisms groups were
significantly related to the soil moisture content, bulk density, organic C, total N, available N and available K; soil
water stable aggregates were also significantly related to soil microorganisms groups and neutral phosphatase.

Key words: The headwater area of the Yangtze and Yellow Rivers; Degraded alpine meadows; Soil
physicochemical properties; Soil biological properties



