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Abstract: The methods of field survey and experiment analysiswas gpplied to detect the influence of plant diversity and

productivity to il resources changing under grazing disturbance on an alpine meadow. The pumpose of this study o provide

the process of degrading mechanisns in alpine meador. The experiment plots were located in the Haibei alpine meadow

ecosystan resarch station The reaults showved that the obvious change of rhizomes in the Kobresia pygmaea meadowv
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community, il contents which cultivate rhizzmes, and the proportion of the rhizome to the il, the change of plant
community structure and function, the change of il physics and chamistry characteristics under grazing disturbance W ith
the grazing intensity increasing, egecially the proportion of the rhizome to the il at 0 - 10 an il layer were enhanced;
The most rhizzmeswere died because of il resurces supply ability decreasing, il organic matterswhich return in il
were decreased, sustainable utilization vegetation, converse succession (or degenerate succession) occurred in grassland,
reflection by gecies number reducing, plant diversity decreasing, energy distribution tum around below-ground biomass
the alteration of @il properties (for example il bulk density, il moisture) resulted in change of vegetation composition
and plant diversity The il envirorment and nutrients were influenced by grazing to change the grassland community
biomasses ( above, below-ground biamass); moderation disturbance to the il surface and moderation destruction to
original plant provide a snall habitat for newv plant Pecies, new plant gecies intrude plant community, to increase plant
richness However, when strong disturbance occurred in grassand community, the dominance status of the main plant
gecies in grassland community was substituted by another plant pecies

Key W ords grazing disturbance; plant diversity; productivity; il resources plant canmunity succession; reponse
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2005 2006 8 37°
39 910" 37°40. 064'N, 101°10 741' 101°10 668'E, 3200 3250m -17 ,1
-148 ,7 98 600 mm, 5 9 ,
80%, 1160 3 mm (A lpine meadow) (Alpine shrub)
(Svamp meadow)
12
(Kobresia pygnaea meadow) , 3
( 50 m x50 m) (light grazingLG) , (moderategrazingM G) (
heavy grazing HG) , 55725 /m> 925 /m’
, 50 m x50 m , 10 50 an x50 an
(8 ) (
210 40 an 10 an . 4, 5 an 10
, , 60 105 ,
2005 2006 8 (25 an x25 an) , (0
10an 10 20 an 20 30 an), (2 mm) 4 ,
10 ( VA ) 0 30 an .5
( ) ( -
) N N ( ) ( ) -
[22] [23]
, 0 10 an 10 20 an 20 30 an 0
10 an 10 20am 20 30 am , 105
13
[24]
R=S
1) Shannon\WV iener
H' =- Z P, InP,
2) Smpon
D=1- Z ]
Pielou
J = (- Z P InP;) /InS
P, i ( + + ) 13,S [
(W gC/gdry oil) = (N x1000 x10 x50/1000) /10 x %
, 10 g , 50 ml , 1ml 10 T IC
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) :micro-biomass C U gC/g dry sil) = (N x50 x 1000 x 10) /(1000 x 10 x %) =N x50/ %

= /
PSS DPS
2
21
211 — K
(1 0 10 an Q 16; 0
10 an (a 18); 0 10 an (0 12)
( 1
1
Tablel Change of @ils roots and itsratio n the Kobresia pygnaea meadow commun ity
ltam L ight grazingL G M oderate grazingM G Heavy grazing HG

Roots Sils | RIS Roots Sils /| RIS Roots Sils /| RIS

0 10an  134:Q67° 1091+258° Q12+Q06° 175+#Q043% 1149+329%7 (Q16+006° 163+Q37° 893xQ5° Q18+Q 04°

10 20an  Q50+Q22° 1776386 Q03+001° Q96+067° 16 64+411° Q06+Q04° Q43%034° 1528+328° Q030 01°

20 30on Q2040 06% 1823+211° Q01+Q00° Q24+Q06% 17 96+323° QO01+Q 00° Q 18+0 08% 16 12+326°  Q 01+Q 00°

30 40on 0114008 2172+436* Q01+Q00° Q25+4008% 2065+228° QO1+Q00° QO09+Q002° 1707+396° 0 01+Q 00°

0 40an  (Q54:Q021° 1716+140° Q03+Q02° Q80+Q19° 1668+202° Q05+Q 02 Q58+Q07° 1435x093° Q04x001%
, (DMRT P =0 01) Data in same il layer of different degraded gradient

folloved by the same letterswere not significantly different at O 01 levels Duncan’ smultiple range tests

212
2 , , (
2
Table2 The il properties (0 40 an) of the Kobresia pygnaea meadow canm un ity
Itam Light grazingL G Moderate grazingM G Hheavy grazing HG
il bulk density (g/an®) 0 950 07° 0 98 +0 06° 1 04 +Q 04°
Soil moisture (%) 28 82+2 242 26 41 +2 88° 22 42 +2 08°
Organic matter (%) 10 76 £0. 752 8 53 +( 99° 6 58 +Q 73°
Total nitrogen (%) Q0 58 £0 06° 0 47 0 06° 0 32+0 04°
(NO3 N) (mg/kg) 8 80 +1 222 7.25+1 02° 505+1 41°
(NH; N) (mg/kg) 7.95+1 67° 6 082 02° 4 33%1 18°
Total phosphor (%) 0 063 £0. 0072 0 06 =0 0122 0. 061 +Q 006°
Available phogphor (mg/kg) 5 88+2 08° 5 36+2 69° 590+2 02°
Total kalium (%) 1 99 +0 072 1 92 +0. 06° 2 01+Q 06%
Available kalium (mg/kg) 225 49 £23 16° 218 66 +11 51° 215 45 24 79°

, (DMRT P =0 01) Data in same il layer of different degraded gradient

folloved by the same letterswere not significantly different at O 01 levels Duncan’ smultiple range tests
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Table3 Number of secies above-ground biamass below-ground biomass and species diversity indices in the Kobresia pygmaea meadow

canmun ity
Shannon- .
W iener Pielou
) Number of above-ground under-ground Pielou index
Cammunity ecies biomass(g m~2) biamass(g m~?) Shanpoms
¥ 9 g W iener index
L ight grazing L G 33P 422 69 +46 68% 4111 90+207. 25° 3 4174 +0 09° Q 9612 +Q 03°
Moderate grazingM G 35° 426, 67 £35 00% 4044, 83 +139 95° 3 5170 +0. 16 1 0394 +0. 05%
Heavy grazing HG 29° 244, 34 +27. 00° 4480. 70 +202 772 3 2761 0 05° 0 9370 +Q 02°

, (DMRT P =0 01) Data in same il layer of different degraded gradient

folloved by the same letterswere not significantly different at 0 01 levels Duncan’ smultiple range tests

23
[22]
, 0 10 an 10
20an 20 40 an 0 40 an 0 86 0 32 Q 16 g/kg dry =il Q 45 g/kg dry il; 1L 49 Q 86 Q 57
g/kg dry il 0 97 g/kgdry ©il,0 40 an (Pe 0 01)
( 4); 0 40 an
4 ( )
Table4 Digribution character istics of il microbial carbon in the Kobresia pygnaea meadow canmunity (mean value)
. Soil microbial bionass Soil organic tal Soil microbial
Grassand types Sil layer (an) carbon (g/kg dry sil) carbon (g/kg dry sil) guotient
0 10 0 54+0 02° 1370 03° 039+0 01°
L ight grazingL G 10 20 0 30 +0 03? 0. 90 +0. 022 0 33+0 04°
20 40 0 14 +0 012 0 49 +0. 017 0 29+0 017
0 40 a32+0 01° Q 92 0 012 0 34+001°
0 10 Q 86 +0 05% 1 49 +0. 042 0. 58 +0. 02?2
Moderate grazingM G 10 20 0 32+0 022 0 86 £0 02a 0 37+0 03°
20 40 Q0 16 +0 012 Q0 57 +0 01?2 0. 28 +0. 02?2
0 40 Q 45 +0 02?2 0. 97 0. 02 0 41 +0 022
0 10 Q 51+0 02° 117 +0 02° 0 44+q 01°
Heavy grazing HG 10 20 0 27 +0 02° Q 64 +0 02° 0 42 +0 03*
20 40 0 15 +0 02?2 0 57 +0. 022 0. 26 +0. 04?2
040 031+001° 079+0 01° 0390 01°

, (DMRT P =0 01) Data in same il layer of different degraded gradient

folloved by the same letterswere not significantly different at O 01 levels Duncan’ smultiple range tests
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( 4 ,

[25]

0.26% Q 58%, 1% 5%,

(X1) (X2) (Xs) (X4) (Xs) (X6 )
(X7) (Xs) (%) (X10) () ( 9,

5

Table5 The partial coefficient between =il microbial bianass carbon and plant diversity, productivity in different grazing disturbance

Community types Partial correlation Partial coefficient tttest value p-F:/aIue
Light grazingL G r(y, Xz) Q 9822 4 1918 0 0316
r(y, Xs) 0 9856 4 1751 0. 0356
r(y, X7) Q 9747 3 8841 0 0486
Moderate grazingM G r(y, Xz) 0 9796 4 2745 0 0543
r(y, Xg) 0 9992 24, 3886 0 0017
r(y, X7) Q 9957 10 7373 0. 0086
Heavy grazing HG r(y, Xz) Q 9886 6 8991 0 0228
r(y, X7) Q 9774 42242 0. 0468
r(y, X10) 0 9685 3 8902 0 0602
: (Y) ;
(Y) =Q 7199 + Q 03524 x (X;) + 0 1697 x
(Xs) + 5 4076 x (X7)
(Y) =0 6992 + Q 01254 x (Xz) + Q1099 x
(Xg) + 2 0385 x (X7)
(Y) = Q3525 + Q 07925 x (X,) + 3 5706 x
(X;) + Q 003605 x (X10)
24
( 6 8 : ( ) (
) (P <0 05); ( ) ( )
(P<Q 05); ( ) ( ) (P <0.05)
3
( )
‘ (1),
( 3, ( 2
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Table6 The coefficient between il nutrientsand plant diversity, productivity in different disturbance (light grazing)

Aboveground  Belowvground

Coefficient M (%) Total :ltmgen Total p())hospf‘or Totalokallun MBC biamass biamass NUT‘Ib(_?I’ of
(%) (%) (%) (g/kgdry ®il)  (gm™?) (gm™?) pecies
1
093" 1
0 49 -033 1
-Q5 0 76 0 09 1
05 -Q 75 -0 29 089" 1
084" 087" 0 46 083" 086" 1
097" 094" -Q 51 0 51 - Q56 -Q77 1
075 -Q77 076 - 042 037 084" 085" 1

* p<005* * p<0 01, MBC: micmbial biomass carbon, SOM: il organic matter

7 ( )

Table7 The coefficient between il nutrientsand plant diversity, productivity in different disturbance (moderate grazing)

Aboveground  Belowvground

Coefficient DM (%) Total nitogen Total phogphor  Total kalium MBC biomass biomass NLmbe_:r
(%) (%) ) (gikgdy o) (gim?) (gim?) of pecies
1
-032 1
023 -0 03 1
0 08 -0.54 Q78 1
0 61 -016 -0 64 -062 1
084" 084" 0 68 034 082" 1
086" 097" - 056 -0 04 0 43 0 59 1
- 068 -0.31 0 0.31 018 085° 087" 1

*p<0 05 * * p<0 01, MBC: micmbial biomass carbon, SOM: il organic matter

8 )
Table8 The coefficient between il nutrientsand plant diversity, productivity in different disturbance (heavy grazing)

Aboveground  Belowvground

Coefficient M (%) Total nitogen Total phogphor  Total kalium MBC biomass biomass Nu*nbgr
(%) (%) (%) (g/kg dry oil) (g/m?) (g/m?) of species
1
035 1
03 0 47 1
0 09 0. 60 -029 1
091" -03 -0 37 -01 1
094" 0 59 -041 0. 18 0 67 1
aoa1’ 0 24 -0 09 014 083" -08 1
-0.73 -0.36 0 07 0.08 064 06 087" 1

*p<0 05 * * p<0 01, MBC: microbial biomass carbon, SOM: il organic matter
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(Elymus nutans) 28% 23% ( ) 10% ,
, (Aster flaccidus)  14% (Anaphalis lactea) 12% (Saussurea katochaete)
16%, (Potentilla nivea) 11%, ,
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