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Abstract Alpine meadow ecosystan is one of the mportant grassland resources for grazing on the Tibetan Plateau The
methods of field survey and experiment analysiswere goplied o detect the changes in il organic carbon (SOC) and il mi-
crobial bianass carbon (MBC) of alpine meadows at different degradation successional stages in the headwvater region of three
rivers The reaults showed that the contents of SOC and MBC were higher in 0 10 an il layer at different degradation suc-
cessional stages, the contentsof SOC and MBC in 0 40 an il significantly decreased with aggravating degradation of the
meadow s the and the percent vegetation cover and biomass percent of palatable herbage were correpondingly shown o decrease
acrossmeadow's in the region Soil quality and il nutrition were decreasingwith the increasing of il degradation, SOC and
MBC contents decreased rgpidly with increasing grazing density. There was significant correlation betveen the tvo indices on
il organic matter, il moisture and il availableN, indicating that both SOC andMBC could be used as the important indi-
cabrs o measure the changes of il quality Fig2, Tab 4, Ref 29

Keywords headwvater region of three rivers alpinemeadow; degradation succession; il organic carbon; il microbial bio-
mass carbon
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Table 1l Geogrgphical and edgphic characteristics of the study sites in Kobresia pygnaca meadow
( )
Item Primary vegetation L ight degradation Moderate degradation Heavy degradation Extrane degradation
L ocation 34°30. 405' N 34°29 957' N 34°25 229' N 34°21 937' N 33°34 354' N
100°05 897' E 100°07. 432" E 100°21 055' N 100°29 697' E 99°54 199' E
Altitude (h/m) 4000 3910 3892 3972 4073
Slope & agect 5°, W 15°, W 15°, W 10°, sW 5°, W
Soil type AM S AM S AM S AM S AM S
W: Southwes; AMS Alpine meadov il
2005 2006 8 (21 ., 6 ,
10 50 an x50 an ( ) ( -
, , ) N N ( )
. ( ). - (3]
21 0 40 an 10 an , 0 10an 10
. 4 5an 10 ( VA 20an 20 40 an 0 10an 10 20
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2005 2006 8 (25 an :
x25 an) , (0 10an 10 @ gC/gdry Dil) = (N x50 x 1000 x 10) / (1000
20am 20 40 an), (2mm) 4 , x 10 x %)@ N x50/ % (1)
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Table2 Soil properties (0 40 an) of the K pygnaeca meadov canmunity

( )

Item Primary vegetation L ight degradation M oderate degradation Heavy degradation _Extreme degradation
Soil bulk density @ /g cm'3) 0 997 +£0. 026¢ 1 233+0 144b 1 356 +£0 039ab 1 435 +0 026a 1 489 +0 103a
Soil moisture (%) 32 95+2 39a 23 93+2 16b 20 06 £0. 92¢ 14. 89 +1 35d 11 52 +0 90e
Soil organic matter (w/%) 1 06 £0 04b 1 26 £0 04a Q0 650 0lc 0 58 +0 02d 0 47 =0 Ole
Total nitrogen (w/%) 0. 430 02a 0 27 +0 01b 0. 22+0 07bc 0 18+0 0Olc 0 12 +0 01d
Available nitrogen (w/mg kg~ 1) 23 24 +1 83a 24. 55 +2 72a 22 59+1 17a 16. 90 £2 49b 9 66 £1 83c
Total phoghorous (w /%) 0 08 +Q Ola 0. 06 =0 00b 0 050 00b 0 06 +0 00b 0 06 +Q 00b
Available phophorous (w/mg kg 1) 5 70+1 30b 6.06+0 1la 4 15 +0 67c 4 67 +0 71c 5 88+0 91b
(DMRT , P =0 05).

The data of different degradation gradients followed by the sane letterswere not significantly different at 0 05 levels (Duncan’ smultiple range tests). The
same belov

3 @/gm?)
Table3 Changes in biomasses @ /gm™?) of different plants in the K pygnaeca meadow community at different
degeneration succession stages

Community Grass L egume Sedge W eed Cammunity bianass
Primary vegetation 62 09 +4 022 24 53 +3 73° 63 17 +7. 76° 73 87 +5 91¢ 223 66 +8 36°
L ight degradation 31 2042 47° 33 47 +3 022 82 37 +2 70% 86 06 +3 43° 233 10 +5 142
Moderate degradation 27 33 +3 85° 24, 97 +4 37° 74, 16 +4. 82° 97 63 +7. 18° 224 09 +3 29°
Heavy degradation 19 66 +5 15° 161 97 +3 53° 181 63 +8 68°
( ) Extrame degradation 6736 +15 61° 6736 +15 61°
23 4
( )
Table 4 Distribution of OC andMBC in the K pygmaea
, meadov_community (M ean value)
' ) Total organic carbon il
, : Gratyf:”d S(’g"/(';y)er MBCw/gkg'®, (wigkg',  microbia
( 2 3), dry <il) dry <il) quotient
0 10 057+004%° 092+003° 062+0 03*
4 Primary 10 20 0290 06 0 61+0 06% Q 47 +Q 07*
0 40 an 3 vegetation 20 40 004+000° 031+001° 0 13+0 01°
0 40 0.30+0 042 0 62 +0 03 049 +0 032
’ 0 10 054+004* 104+005 052+0 01°
Licht 10 20 015+001° 0 61+002° Q 25+0 02°
0 10 an ( ) , ant 20 40 014+002* 054+002% 0 27+0 04°
degradation o 49 02840022 0 73+003% 0 338+0 Q2P
, 0 40 an 0 10 024+001° 051+001° 0 47+0 02°
( Moderate 10 20 Q16=Q ozi 0 34+0 01° Q 47 +0Q 06°
: 20 40 010+001° 027+002° 0 38+0Q 05
4), , 0 10 an degradation o 40 3730 1° Q0 37+001° O 45+Q 022
0 10 023+001° Q44+001% 053+0 04°
10 20an 20 40 an H 10 20 Q09+001° Q34+002° 0 28+0 04°
eavy 20 40 006+001° 023+001° Q26+0 04°
, degradation g 4q 013+001° 034+001% 033+0 02°
, (241, 0 10 012+002° 028+001° 0 43%0 15°
( ) 10 20 005+001Y 032+001° 0 16+0 05°
Extteme 20 40 005001 Q22+001% Q23+0 06"
( 4, degradation 9 40 Qoz+0 029 0 27+001° 0 26+0 02°
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Fig 1 Relationships betveen MBC and il propertiesof the alpine K pygnaea meadow at different degradation succession stages
P = ; LD = ; MD = ; HD = ; BD =

PV =Primary vegetation; LD =L ight degradation; MD =M oderate degradation; HD =Heavy degradation; ED = Extreme degradation The sane below

’
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