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Abstract: We conducted this study on lightly and severely degraded Kobresia pygmaea meadown in Qingzhen village, Gande
County, Guoluo Prefecture, Qinghai Province The purpose of this research was t compare carbon, nitrogen concentration,
content of unit area and dynamics of aboveground parts, plants roots and Dils depths 1 40 an betwveen lightly and severely

degraded Kobresia meadow. The results shoved that the aboveground tissue C, N ooncentration and C N ratio was
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significantly higher in the lightly degraded grassland than in the severely degraded grassland In addition, total carbon and
total nitrogen concentration of aboveground tissue were forbs > grassees > sedges at the same grassland type total carbon
and total nitrogen concentration of belowvground rootswas significantly higher in the severely degraded grassiand than in the
lightly degraded grassland . Total carbon and nitrogen concentration was higher in the aboveground tisaue than belovground
roots Total il organic carbon concentration in severely degraded grassland was significantly lower than that in lightly
degraded grassland, and decreased with depths C and N content in unit areawas il depths0-20 an > belowground root
> aboveground issue in the sane grassland types The total carbon content of unit area of aboveground tissue, roots and il
depths 0-40 an (14669 2 g/m’) declined after degradation from lightly o severely degraded grassland (13554 3 g/m’) 7.
60%, inwhich that of il 0-40 an declined 4 10%, that of belovground roots declined 59. 97% and aboveground tissue
declined 15 39%. The nitrogen content of unit area of aboveground tissue, roots and il depths 0-40 am (3352 7 g/m?)
increased after degradation from lightly to severely degraded grassland (3780. 6 g/m?) 12. 76%, inwhich that of il
0-40 am increased 13. 07%, that of belowground roots declined 55. 09% and aboveground tissue declined 16.
00%. Thanks to degraded grassland, The total carbon lost 11149 kg/hm®, and total nitrogen increased 4278 kg/
hm’.

Key W ords: Yellow River and Yangtze River source region; Kobresia pygmaea meadow; vegetations cover change, plants
Soil; the reserves of carbon and nitrogen
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Tablel The C, N concentration ( + standard error) and C: N ratio of main functional groups n different degraded stage of Kobresia

pygmaea m eadow
fem L ight degraded land Severely degraded land
Total C(%) Total N (%) C/N Total C(%) Total N (%) C/N
Grass 42 072(Q 615) a 1 335(0 070)A 31 515 37.354(1 752) b 1 310(0 112)A 28 515
Forbs 42 544(0 338) a 1 416(0 079) A 30 045 40. 488(1 278) a 1 384(0 063)A 29 254
Sedges 40 772(1 875) a 1 330(0 071)A 30 656 37.970(2 680) b 1 265(0 106) A 30 016
5 Data are averagesof 5 samples , ;
(p>0.05) The snall letter were ANOVA (L) of C concentration The capital letter were ANOVA (L) of N concentration; M eanswith the same

letter were not significantly different(p>Q 05)

2

C N (% )

Table2 TheC, N concentration ( + standard error) and C: N ratio of root of plants in different degraded stage of Kobresia pygnaea meadow

L ight degraded land

Severely degraded land

Soil depth (am) Total C(%) Total N (%) CIN Total C(%) Total N (%) CIN
0 20 35 915(1 117) a 0 563(0. 045)A 63 792 37.423(1 132) a 0 654(Q 074)A 57. 222
20 40 32 173(1 044) b 0 477(0 048) A 67.449 35 368(1 518) &b 0 637(0 062)A 55 523
6 Data are averagesof 6 sanples a A 1; a, A astablel
( 2
C/N C/N
, 0 20an 20 40an 20 40an
(p<Q05) (p>Q 05)
' 2
, 2
2003 678 ) 43
, , 12 73% (Festuca ovina)
7. 34% 4 54% 6 5 45 69%, 32
54 31% 38 , , 9 31%
(M econopsis inlegrifolia) , 6 89% 6 04% 5
5 21 08%, 30 78 92% ,
, 12 73% 1 94%,
45 69% 21 08%, 54 31% 78 92%
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Table3 The concentration ( + standard error) for soil total organic C, total N and C N ratio in different degraded stage of Kobresia
pygm aea m eadow
L ight degraded land Severely degraded land
Soil depth (am) Total organic C (%) Total N (%) CN Total organic C (%) Total N (%) CN
0 20 4.821(0 428) a 1 138(0. 045) A 4 118 3 733(0 248) b 1 027(0. 058) A 3 635
20 40 4,.180(0. 853) a 1 053(0 052) A 3 973 3322(00311) b 0. 998(0 058) A 3 329
6 Data are averagesof 6 samples a A 1; a, A astablel
3 ,0 20an 20 40 an '
22 57% 20 36%, 9 75% 5 22% CIN
C/N 14 19% 18 41% , 0 20 anm
20 40 anm (p>0 05), (0O 20 an 20 40 an)
(p<Q 05), (p>0 05) :
33
2003 8 30 ( 4 :
43 68% 10 98% 45 34%

5 31% 2 62% 92 07%

11 21% (p>Q 05) ,
(p<0Q 01) 78 82% (p>Q 05),

4

89 20%
80 28% (p <Q 05)

( 4

(= )

Table4 The biomass ( + standard error) of above-underground in stage of different degraded succession (g/m?)

Item

biomass of aboveground

(gim?)
biamass of underground

(g/m?)

Grasses

Sedges

Forbs
Total

L ight degraded land

Grasses

Sedges

Forbs
Total

Severely degraded land

73 24(13 32) a 0 20an 2266. 81(187. 41) A
18 42(4 47) b 20 4am 284, 89(116 18) B
76.03(10 92) a

167. 69(24. 27) cd Total 2551 69(204 53) A
7.91(359) b 0 20am 942 02(168 70) C
390(2 09) b 20 4am 28 34(5 85) B

137. 07(16 19) c

148 88(21 54) cd Total 970 39(172 35) C

letter were ANOVA (L) of root biomasses
0.05)

2003 6738

88 57% 11 43%;

The snall letter were ANOVA (L) of aboveground bianasses, the capital

(p>0 05); Meanswith the sane letter were not significantly different (p >

0 20am 20 40an
0 20an 20 40an

( 4,
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97. 16% 2 82% 61 97% (p <
0.01), 0 20an 20 40am 58 44% (p<Q 01) 90 05% (p>Q 05)
34
341
2003 (8 30 ) ,
> > ( 5)
(59 79 g/m®) (70 67 g/m’)
15 40% , 90 39%, 82 16%, 71 58%
, (2 04 g/m’)
(2 30 g/m?) 11 30% , 98 79%, 80 00%,
75 00%
, (p<Q 01),
(p>Q 05); (p<aQ 01)
(p>0Q 05), (p<Q01);
(p<Q 01) ,
(p<a01), (p>0 05);
(p>Q 05) ( 5)
5 CN (= ) (gim?)

Table5 Theresrvesof C, N ( + sandard eror) for main functional groups in different degraded stage of Kobresia pygn aea m eadow (g/m?)

L ight degraded land

Severely degraded land

Types
Total C Total N Total C Total N
Grasses 30 81(5 60) a 0 98(0 18)A 296(1L34)b 0 10(0 05)C
Sedges 7.51(1 82)b 0 25(0 15)B 134(072)b 0 05(0 03)C
Forbs 32 34(4 64) a 1 08(0 15)A 55 49(6 55)d 189(0 22)D
Total 70.67(10 23) e 2 30(0 33)D 59 79 (8 49) e 2 04(0 29)D
5 Data are averages of 5 samples (p<0Q 05),
(p>0Q 05) The snall letter were ANOVA (LD) of C reserves a caital letter iSANOVA (LD) of N reserves (p>0Q 05), The same

letter were not significantly different (p >0 05)

6 : ( )
0 20an ,
90 31% 97 25%
60 46% 57 14% ,0 20an
20 40an 88 78% 88 53%
) 0 20an 20 40an
0.01),0 20am 0 40an
0 20an
(p<Q 01), 20 40an
, 0 20an
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6 CN (£ )
Table6 Theresrvesof C, N( + standard error) for plant root in different degraded stage of Kobresia pygm aea meadow (g/mz)
L ight degraded land Severely degraded land
Soil depth (am)
Total C Total N Total C Total N
0 20 817 93(77. 10) a 13 76A 348 25(60. 96) c 6 39C
20 40 87.74(3333) b 1 57B 984(197) b 0 18B
Total 905 67(78 14) a 15 33A 358 10(62 32) ¢ 6 57C
9 Data are averagesof 9 samples a A 5; a A astable5
342
7 , (13131 9 g/m’)
(13692 7 g/mz) 4 10%, 13 07% ,0 20am 1 88%,
14 59% 20 40am 6 33%, 11 64%
) ,0 20am 20 40an
(p>
0.05)
(rae =0Q 705, p<Q 01), (reey = -0 567, p<0 01),
(r(24) :O. 429, p<0. 05) ) (I’(24) = - 0 120, I’(24) = - 0 403),
(p>0Q 05); (ren = - Q 494, p<Q 05),

(I’(24) = - 0. 316, r(24)

0 05);

( fog)y =

=-0353, p>005),

(r(24) =0 056, p>0 05);

(r(24) =Q 861, l(24) =0 819, p<O 01),

0 601, p<0Q 01),

7

(r(24) =Q 755, I(24) =0 666, p<0. 01),

(= )

(r(24) =Q 295, p>

Table 7 Theresrves ( + standard error) for @il total organic C and total N in different degraded stage of Kobresia pygnaea meadow

L ight degraded land

Soil depth(am)
Bulk density (g/am®) Gravel relative mass (%) Total organic C (g/m?) Total N (g/m?)
0 20 0 90(Q 01) 21 18(1 88) 6869 7(692 8) a 1617. 9(85 3)A
20 40 1 13(0 01) 27. 72(1 32) 6823 0(639. 7) a 1718 4(80. 5)A
13692 7(1211 4) b 3633 4(160. 0)B
Severely degraded land
Soil depth(am)
Bulk density (g/am®) Gravel relative mass (%) Total organic C (g/m?) Total N (g/m?)
0 20 1 24(0 01) 27 31(0Q 47) 6740. 8(485 6) a 1854 1(106. 0) A
20 40 1 34(0 01) 28 23(054) 6391 1(607. 1) a 1918 5(110 5)A
Total 13131 9(1032 3) b 3772 3(210.0) C
>0 25mm Gravel >0 25mm; 6 Data are averagesof 6 samples a A 5; a A astable5
35
(L ight degraded, LD) (0 40am ) 14669 2 g/m’, ,
93 34%, 6 17%, Q 48% ( 1); 3352 7 g/m’, ,
99.51%, 0 42%, 0 07% ( 2) (Severely degraded,
D) 13554 3 g/m’ (0 40an ), , 96 88%, 2 67%,
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044% ( 1); 3780. 6 g/mz, , 99 78%, 0 17%,
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Fig. 2 The distribute of soil and plants N in different degraded stage
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Fig. 1 The distribute of soil and plants C in different degraded stage

Tiesen 1 Davidon (4] , 30% 50%
,20a Li Chen , 40a
, (0 20 an) 12 4%
, o, , ,
4
41 ) ,
, 88 90% 54 76%:;
12 73% 1 94%:; ,
9. 31%, 1 77%, ,
4 2 ,

QO,

http: / Mmw. ecologica cn



3 (Kobresia pygnaea) 893
Trimble M endel , , 100% 1% ,
200 " : 90% 30% :
7] Wangw. y. ,
[10]
4 3 )
[18,19]
[20,21]

References:

[1] Martin HM, Odem global carbon cycle and the reviev of A rrhen is and Hog bem’ sprediction one hundred year sasge AMB D, 1997, 26 (1):
17-24

[2] WangQ J, WangW Y, Deng Z FE The dynanicsof biomassand the allocation of energy in alpine Kobresiameadon caonmunities Haibei region of
Qinghai Province A cta Phytoeoologica Sinica, 1998, 22(3): 222-230.

[3] FanJW. ZhongH P, LiangB, Shi PL, Yu GR Carbon stock in grassiand ecosystem and its affecting faciors Grassland of China, 2003, 25
(6): 5158

[4] WangSQ, Zhou C H. Estimating il carbon resenoir of terrestrial ecosystem in China Geogrgphical Research, 1999, 18(4) : 349-356

[ 5] KangX C The characteristic of climate change in the last 40 yearson Qinghai-X izang Plateau Joumal of Glaciology and Geocryology, 1996, 18
('supplementary issue) : 281-288

[6] LaR, FaussyN R, EckertD J Land use and il managament effectson emissionsof radiatively active gases from two ®ilsinOhia In: Lal R,
Kimble J, Levine E, StewartBA eds Soil Managament and Greenhouse Effect, CRC Press Boca Raton, A, 1995, 41 3/59

[7] WangG, WangC Y, WangW Y, WangQ J Capacity of il © protect organic carbon and biochemical characteristics of density fractions in
Ziwulin Haplic Greyxems siol Chinese Science Bulletin, 2005, 50(1) : 27-32

[8] KobT, TangY H, Gu S Carbon dioxide exchange betveen the amogphere and an alpine meadown ecosystan on Qinghai-Tibetan Plateau Chi
Agric For Mctoorol, 2004, 124, 121-134

[9] GusS TangYH, DuM Y, Kot T, eds Short-tem variation of GO, flux in relation to envirormental controls in an alpinemeadow on the Qinghai-
Tibetan Plateau J Geophys Res, 108(NoD21).

[10] WangW Y, WangQ J, WangC Y, ShiHL, Wang G The Effect of L and M anagament on Carbon and Nitrogen Status in Plantsand Soilsof A Ipine
M eadowson The Tibetan Plateau Land Degrad Develop. , 2005, 16: 405-415

[11] WangW Y, WangQ J, JingZC, Li SX, ShiHL. The effect of vegetation cover change on canmunity structure and gecies diversity on alpine
Kobersiameadow in ource region of Yangtze and Yellov River Resurces Science, 2006, 28(2) : 118-124.

[12] ZhangQ F, ZhengH, Jin Y X The relationship betveen the plant canmunities succession and the il development Joumar of wuhan Botanical
Research, 1990, 8(4) : 325-334.

[13] Tiesen H J, StewardW B, Bettany JR Cultivation effectson the anount and concentration of carbon, nitrogen and phoghorus in grassland il
Agronany Joumal, 1982, 74: 831

[14] Davidson EA and Ackeman IL. Changes in il carbon inventories following cultivation of previously untilled ils Biogeochemistry, 1993, 20:
161-193

[15] LiL, Chen Z Changesin il carbon sirage due t over-grazing in Leymus chinensis steppe in the Xilin river basin of InnerMongolia Journal of
Enviormental Science, 1997, 9 (4) 486-490

[16] Trimble SW, Mendel A C The cov as a geamorphic agent——a critical reviev. Geomomphlogy, 1995, 13(1-4)

[17] Wang G X, Chen GD, Shen Y P, QianJ The affect of il characteristic of vegetation cover change of land in alpinemeadon. Chinese Science

http: / Mmw. ecologica cn



894

28

[21]
[18]
[19]

[20]

[21]

[2]
[3]
[4]
[5]
[11]

[12
[17
[18
[19
[20]
[21]

Bulletin, 2002, 47 (23):1771-1777.

Li X L. Study on gemination and anatomy characteristics of Kobresia humilis seed in different region Seed, 2002, 6: 12-13

Li X L. Study on gemination and anatomy characteristics of Kobresia humilis seed in different region Seed, 2002, 6: 12-13

Deng Z Fa, XieXL, ZhouXM, WangQ J Study on reproductive ecology of Kobresia pygnaea population in alpinemeadon. ActaBot Boreali -

Occident Sin , 2002,22(2) : 334-349.

LiX L, YangYW, ZhangJ, Nuzhou Y J Grawth characteristicsof Kobresia pygnaea clones in the' black il beach” with different degradation

Acta Pratacul Turae Sinica, 2003, 12(3): 51-56

Deng Z F, XieX L, WangQ J, Zhou X M. Dynanic analysisof seed rain and seed bank in Kobresia pygnaea meadon. Chin J Appl Environ

Biol, 2003,9(1): 7-10.

40

124

(Kobresia humilis)

) ,1998, 27(3):222 230
,2003,25(6):51 58

, 1999,18(4):349 356
, 1996, 18 ( ):281 288

, 2006, 28(2) : 118

,1990 8(4):325 334

http: / Mmw. ecologica cn

, 2002, 47 (23): 1771 1777
,2002,6:12 13
,2002,22(2):344 349,
,2003,12(3):51 56
,2003,9(1):7 10



