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Effects of Short-term Grazing on Constitution and Stability of

Soil Water-stable Aggregates in Alpine Meadow

XUE Ran, GUO Yajing, MIAO Fu-hong, LI Shi-ging, GUO Zheng-gang, SHEN Yuying

(College of Pastoral Agriculture Science and Technology, Lanzhou University , Lanzhou, Gansu 730020, China)

Abstract: Soil water-stable aggregates are the base of soil fertility. The content of water-stable aggregates
was measured under controlled conditions to determine how short-term grazing influences soil aggregate sta-
bility and biomass in an alpine meadow on the northeastern edge of the Qinghai—Tibetan Plateau. Results
showed that the content of water-stable macro-aggregates increased under moderate grazing. Organic carbon
in water-stable aggregates was reduced with increasing soil depth. Compared with the control, organic car-
bon in >>1 mm water-stable aggregates within 10 cm of soil surface was significantly reduced under moderate
grazing, but <1 mm water-stable aggregates in the 10—20 cm soil layer increased. The biomass was signifi-
cantly increased within 10 cm of soil surface with the increasing grazing intensity. Rhizosphere soil under
moderate grazing had the largest amount of fungi and the number of actinomycetes increased with the increas-
ing grazing intensity.

Keywords: alpine meadow; water-stable aggregate; grazing intensity; root system; microorganism

3—4 v, .
b o 2 b b
b
[2-3]
Y Y b b
[4]
Y Y Y b o
Y ’
[5-7]
b .
:2013-07-05 :2013-07-18
: * 7 (200903060) , “ — 7
(201203006)
(1990—), ( ) . s . E-mail: xuer08@Izu. edu. cn,

(1965—), ( ) s , s s . E-mail.yy. shen@lzu. edu. cn,



3 83
s . 1.3
) o 1.3.1 R RAAHBDEANE 2011 9 30
s s 3 s 0—10,
10—20,20—30 cm o
[9-11] , , i
s 5~2 mm
; N 40 g, 3 . (
' ) 5~2,2~1,1~0.5  0.5~0. 25 mm
) ,80 C )
SEEEN S
.Martin "% “1 =1 mm ’ ’
:50%% .
o 3
1.3.2 Mk Z 2 40 mm 0—
' ’ 10,10—20,20—30 cm :
| s 0.5 mm
’ 3 : 65 °C
1 1.3.3 YAk Hrod 3% A it 4
1.1 3 s 0—20 em
, :102°29'—102°33'E,37°11'— ’
37°12'N, ’ 2 878~3 425 m, ’ d
, , , I
76 d., —2C, 400 mm, L4
7—9 , SPSS 17.0 ,
o (ANOVA ) 3
, (Kobresia capillifolia) N
(Carex tristachya) . ( Polygonum wvivipa- ,Duncan .
rum) (Elymus dahuricus) . (Poaan-
nua) (Melissitus ruthenica) , 2
(Saussurea superba) . (Artemisia frigi- 2.1
da) (Oxytropis ochrocephala )
(Gentiana macrophylla) (Stellera chamae- 2a , 0—10 cm ,
jasme) o ( 5~0.25 mm) \
1.2 , 0.5~0. 25 mm
2010 6 10 1 ,2011 35.8% 43.1%,
5 15 9 30 , ( <0. 25 mm)
, 3 2 (p<<0.05)C la); 10—20 cm ,
(LG,0.75 /hm®) . (MG, 1 5~2 mm
/hm?) (HG.,1. 25 /hm”), , , 1~
4 hm?*,3 , 9 . 0.5 mm .
6 1mXlm , (CK). 147%,221%  142%, .



84

34
( ,
1b);20—30 cm ,
C lo. o
1 0—30 cm
(p<<0.05),
3 s 0—10 cm
,10—20 cm , >1 mm <1 mm
5 10—20 cm , 20— R >1 mm
30 cm 5~2 mm s 0—10 cm N
2~0.5 mm . (p<<0.05)C  2a); s <1 mm
10—20 cm
o  2b,
2.2 o s
2
2.3 1 g/m’
s 0—10 em /em
s 77.6% ~87%, 0—10 10—20 20—30
. CK 3 584.844595.09ab  635.854313.22a 225.23+121.75a
86.0% 20.4%. LG 2596.33+570.16b 509.254+171.04a 241.11+114.95a
] 10—20 9030 em , MG 4 011, 504561, 64zjb 490, 864208, 44a 176, 18+68.87a
HG 4 830.344826.35a  546.92+225.40a  171.08£80. 70a
’ (p<0.05),
(p>0.05, D,
R 2.4




s (
321) 0 3 )
3
3
3.1
[12]
100 m?
<1 mm o
<1 mm
17-18]
0—10 cm , “
0—10 cm
O““'l() cm ’
10—30 cm ,

10—20 cm

3.2

3.3

20—30 cm

o

3b).

[15]

[4]

[18,20]

. Puget

[19]



86

34

5~2 mm

N N 5406

3.4

. MacCallat?

. . Tisdall [V

. Jastrow"

(1]

(2]

[3]

(4]

[5]

L6]

[7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

LIl
.2013,35(1) :55-60.

[l ,2011(2):23-29.

[l
+2008,36(9):101-107.

(. . 2003, 23

(10):2176-2183.
; . Ly
,2004,21(4) :434-438.

[l . 2006, 4
(4):47-51.
Oades J] M, Waters A G. Aggregate hierarchy in soils
[J]. Australian Journal of Soil Research, 1991,29(6):
815-828.
Edwards A P, Bremner ] M. Microaggregates in soils
[J]. Journal of Soil Science, 1967,18(1) .64-73.

’ ’ ’

[l ,1997,34(4) :359-366.

1. .1984,21(2) :144-152.
Tisdall ] M, Oades ] M. The effect of crop rotation on
aggregation in a red-brown earth[J]. Australian Jour-
nal of Soil Research, 1980,18(4):423-433.

’ ]

[Jl. ,1991,36(12):935-938.

Ll ,2003,17(3) :34-37.
[J1. .2009,

32(3):93-97.

Martin J P, Martin W P, Page ] B, et al. Soil aggrega-

tion[J]. Advances in Agronomy, 1955,7:1-37.

[M]. : ,1978.83-88.
(1.
,2007,43(5) :24-29.
[Jl. ,1997,3
(1) :45-49.
Puget P, Chenu C, Balesdent J. Dynamics of soil or-
ganic matter associated with particle-size fractions of
water-stable aggregates[ J]. European Journal of Soil
Science, 2000,51(4):595-605.
(F#% 91 70



91

1.18 g/cm?, 0a

b

10. 6% ~20.4%.

(21 450. 0 t/hm*)

[11]

Murty D, Kirschbaum M U F, Mcmurtrie R E, et al.
Dose conversion of forest to agricultural land change
soil carbon and nitrogen: a review of the literature[ ] ].

Global Change Biol. , 2002,8(2) :105-123.

L ] [12] ; , ,
[1] L. [M]. . 1986 (Il , 2010
169-196. (3):32-34.
(2] , . .o [13] [M].
(. ,2005, »2000.
19(3) :134-138. [14] s , s
[3] , , . [Jl.
[J]. , ,2004,18(3) :28-32,36
2003,17(2) :141-144. [15] , ; .
[4] [JJ. ,
[D]. : .2009. 2003,17(2) ;141-144
(5] . . . [16] . .
L. ) [Jl. » 2005, 27 (1)
2008,6(4) :41-47. 33-37.
(6] . . , [17] , ; ,
[Jl. ,2008,30(2) . ,2002,24(3) 145
177-181. 49.
[7] [18] ,
[D]. ,2011. [J]. ,2002,33
[8] , s (2):115-118.
0JJ. ,2010,30(6) ;27-31. [19] , ; s
[9] . . , [JJ. . 2006, 20
[yl . 2006, 37 (6) (2):106-109.
1203-1206. [20] , . )
[10] . . . L1l
[Jl. ,2012,26(1) :43-52. ,2002,24(5) :635-639.
(L4486 T
[20] s s [23] MacCalla T M. Influence of some microbial groups on
[Jl. ,1998, stabilizing soil structure against falling water drops[J].
4(2) :1-7. Soil Science Society of America Proceedings, 1946, 11
(21] : : (C):260-263.
[Jl. ,2001, [247] Jastrow ] D. Soil aggregate formation and the accrual

15(4):99-102.
[22] . .
.

,1994,22(4):93-97.

of particulate and mineral-associated organic matter
[J]. Soil Biology & Biochemistry, 1996, 28(4) 665
676.



