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WE:UFEBERENBEKEBIRNHEEBTE S BILEBE Kobresia pygmaea HA 2R RAGE MM EFERICEM AP RN R, B
Y B FEIRERE (RER KT ER) YRR R FIRE RN SR, ERRN . RENPBER
R IR Rt ERF A EEThRER B RIREM CN WEH B R TEERAEMMIKE ., F—El88 FEINERF LR,
BRI ICOR 228 > RE2E > PR il B34 i0Bk RIR B B THb TR R M08k  RUR . EREREHAEYR
Rk RERES TRERAEMEYR AR RIEE. EERAEEHIRSAIREE B2 TRERAE IR EAIBRK
B BEE BRI RIRER B S IRERE LS EEGHN RN EEERR HYR AR AMEETS H
Yo EEABRERR/DN . EERAEMEG B R (13554.3 ¢/m”) B R AL E A B (14669.2 g/m” ) T 7. 60% ,
Hr1,0 ~40cm +IBRBRAER TR 4. 10% FEYIR RS R TR 59.97% fE Y L3558 B T % 15.39% ; BRI E LB
A AER(3780.6 g/m’ ) FREEIR AL E A5 R (3352.7 g/m” ) 12.76% , HH,0 ~40em +IEH B EFERR 13.07% , YR E L
RIEETRESS5. 09% M4 E3A 2R T 16.00% . B THEMEMIRRANIE 11149 ke/hm® | -2 &30 4278 kg/hm®,
KEIR VLR X ; 5 L1 B E ( Kobresia pygmaea) FLA] AL 140 ; LI Ik VASE R

STEHS 11000-0933(2008)03-0885-10 FHEE4}KE Q048 STHEARIRAG:A

The despondences of carbon and nitrogen reserves in plants and soils to
vegetations cover change on Kobresia pygmaea meadow of Yellow River and

Yangtze River source region

WANG Qi-Ji', LI Shi-Xiong'?, WANG Wen-Ying®, JING Zeng-Chun'
1 Northwest Plateau Institute of Biology, Chinese Academy of Sciences, Xining 810001, China
2 Department of Biology, Qinghai Normal University, Xining 810008 , China

3 Graduate University of Chinese Academy of Sciences, Beijing 100039, China

Acta Ecologica Sinica 2008 ,28(3) .0885 ~ 894.

Abstract; We conducted this study on lightly and severely degraded Kobresia pygmaea meadow in Qingzhen village , Gande
County, Guoluo Prefecture, Qinghai Province. The purpose of this research was to compare carbon, nitrogen concentration,
content of unit area and dynamics of aboveground parts, plants roots and soils depths to 40 ¢cm between lightly and severely
degraded Kobresia meadow. The resulis showed that the aboveground tissue C, N concentration 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 > grasses > sedges at the same grassland type. total carbon
and total nitrogen concentration of belowground roots was significantly higher in the severely degraded grassland than in the
lightly degraded grassland. . Total carbon and nitrogen concentration was higher in the aboveground tissue than belowground
roots. Total soil 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 area was soil depths 0 —20 ¢m > belowground
root > aboveground issue in the same grassland types. The total carbon content of unit area of aboveground tissue, roots
and soil depths 0 —40 c¢m(14669.2 g/m”)declined after degradation from lightly to severely degraded grassland(13554. 3
g/m’) 7.60% , in which that of soil 0 —40 c¢m declined 4. 10% , that of belowground roots declined 59. 97% and
aboveground tissue declined 15.39% . The nitrogen content of unit area of aboveground tissue, roots and soil depths 0 —40
em(3352.7 g/m’) increased after degradation from lightly to severely degraded grassland (3780.6 g/m’)12.76% , in
which that of soil 0 —40 c¢m 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 Words: Yellow River and Yangize River source region; Kobresia pygmaea meadow; vegetations cover change; plants;

Soil; the reserves of carbon and nitrogen

THAAEMAS 1 R AL, RSB R, A RRE S LR Z R PFEIGAEEYEENR
w RIS AR RS TCR IR I R A W IR R IR ST O BB A, R B R S BT A R S
WA BNRIF R R AP BB E AR ARSI BT B E UARIRIC L Rk RIT R AR RS R P2
WENRRZ—, FIBARER FEHENHIBRRE, REEE (Kobresia) A R={TIRX o fifk) HREK
K EHAR T~ FRAALENGFIR 3200 ~ 5600m ) ZRARH LA b ) W SERENH RIS ZE R0 R0 R b, 7E 0
AU TEARHRLES L ERHIEGLUEARIEREG SR DRESAIE, DEBRKERRET
HEis 38", EAER— IR, KEH COAM YR — MR EE™ , i FH L #H
TURHE, B R BRR + B TR R BR B R ERO SRR HEME A o +303B b BRIB Ak + K T B 2R
SHFERESRERERPINEE, XU REBOREH AT H R AP BN R R, ST
MBS R AR RAEF A LR R . ARSI R T , BR LR BRI B I BRI
X R E N BUR, T DK BAESRGRFEIETEESRNERNER. AXERREREZEARRE
RAIR (0 R BIL (R , BB RN FRE, B R EREUHETHERZ — B, T RILEXE
Yr- 13 RAFTUR B B SRR BT ST , SR TLIRR X A= W) R AL S AR B0 %o 2 TR A8 A1 F ey oz 1 2
BERAAERILMMEMLBRE L. BiAXHERERNFIRERE" " BE NS5 X T
9%, S SILR RSSO BT RGER A o A0S 7 A VO VR X 8 1L 2 24 B AL R 1 R
PR Y E Z I RERE AN 3Rk R A KRR R BT 5L, IR0 R R R A X 2RI
Wiy L0 S A AR , 168 7 B B A8 AL X B HE ORI RSB , D P4 B B e AR S R P AR U E A TR,
TLITR X A= AR P AR AL A B R AR AL 22K
1 HREXERER

B AEEREREMBER BENEBEETE S #H77, R X Hibdb 4 34°08. 820" ~34°09. 181", K
£:100°11. 828’ ~100°12. 148" -1k 4060 m, AR/ S B g JR ORI ZY S0, Hope LB RS VO L HRK
KAEHBI K, F PR -2.7 C, =0 CHERIE 859 Co FHKE 492.9 mm, BEPERFE,6 ~9
ROrHREKE29373.5 mm, 5 24ERKER 71.80% , K 1231.7 mm, FHAHRE 64% ., £4F H R
[B]%y2450.7 h, HIR&E 55% . BREER, 2FETLLX TR, KEERXIEOVRE ., EEEPERED R E
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BEEA . HEREEANREEN, 53 & TR 65.04% .20.81% \14.15% . FEK LK AE
FLEA L SILEEREA 1 = ILEAE A 15,
2 HRl5FZE

EORSE T 2003 SEEMAEK (6 ~8 AM) #47, MIB RAEMAFRILERS B, 257 RERILE
G (RAEMRERRETLT, BB 90% , L E = L& 5 ( Kobresia pygmaea) ,(JLHEH 12.73% . AL
PP H F 5 (Festuca ovina) \FIRFEFK (Poa alpigena) \FTHERBESE (Potentilla nivea) ) Fl /™ B IBLEE 5 (&
T 50% , YL HEFh 4l it W38 (Ajania tenuifolia ) T8 WL 2838 (Aster alpinum) , L 53 718 9. 31% F
8.63% , WIk#PpA E73EE (Ligularia virgaurea) SEEE (K. humilis) | [E 2§ 2 ( Morina chinensis) % & 2
ANMEEREH , B MEHTET ALY 4hm® (200m x200m) ,
2.1 fEYEEN L T AYENE

TEEW AR ZE(6.7.8 A4) FREEN ey HAEY R, SO HBEPER S MEHR% 50em x 50cm
I, CRE TS5 248 BREE, HRBIEY 0 DR ERES R PPEE3 AN EE
DIReRE 2K, FREEE E 78 SOCEIRM Pt T 2IEE, M T AEWENN E 5 A YN E [T, 7E5]
SEHL AR YT ERIRE T BEDLIEI 3 4> 25cm x 25em BT, IR FFAG , B 20em 25 1 B Hb T 4
&, H5% 40cm 1k, 2mm MRS L, HEA LG, WEERHFE KT, 78 80°CEBEMA 4t
T2ERE, XHEYEDETET

TP DR R R I E L EAE Y B ORI YR AR K WP R M PR EE T HI BB LXRE
HEYIR R R BWER T AEENRAHE M, A Y b TR, T E Bk, BRREE,
2.2 TEESTHRRE

THITHBRESNER T AEYREFLHET, AN EH L T EYEHOX DTN, 55#% 0 ~
20cm .20 ~40cm P2 RE T ITHG RS MEHSRE 3 MEF, B 3 RER , FINHERRNS.3 cm B JT14)
HIWE 0 ~20cm 20 ~40cm +EHHHIEAE, HEAEEKREENE 0 ~20cm .20 ~40cm +ZH HIEGKE,
HESMEER XT38 2 mm 5, B M BRA AR RIFFRE, Bt 0. 25 mm FiF Ry 4 T & 1588 HLEx
MBRIE, MY, T353R A Vario EL I JUETAGNRE , B 22 M K270 RO AR HTE B
2.3 HEITE

BABFESE (%) = (>0.25 mm BRATHE/ BLATE) x100

WY LR RER (g m*) = BAEBRAEYR (g /m’) xR BIRE (%)

MY T WA RER (¢ m’) = ANETEYE(g/ m*) x THEEE (0 ~0.2m,0.2 ~0.4m) x . &
WE (%)

AWK BMEE (g m®) = Dx (B x10°) x (€/100) x ((100 - 6)/100) = D x B x C x (100 - G)
x 100
A, D BHEERE (m);B RHEETE (g eom’) ;C £ <0.25 mm HEAVBRBREREE (%) ;6 BHAH
SER (%),
3 MRERESH
3.1 AREEBALEE P B Yk RS0 RE

SR DX R L B B A B 3 e T B O A AT B R E DA R A K i 2R SRR R S
EZHEMH, 2T EAREN . RIEE B L R R 2S \% R B AR, s i B 2 s f R L
EHCOAR TS, o B EEDIRRR CRER  JAE FER) MM T HIB ALK . 2FEREWNERL,
=2,

HE 1 A, SR NEERARERATEMM S EERBELR. 2AKEM CN LHESTEE
BACEEHIUREE . 1R [F]— R R F BT RRAY AR, B R AL B L 25k, 2 FIR FEARIR O 2K > REL >
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VEZE, C/N HERKICTRESR > PHEK > R F R BUEREBREBERBTOYZEE > PREE > KE
K, 2RIRBRTOIZREE > REL > PRI O/N WERTOIFEL > L E > KEL, @rE0E
B, R ER R S E R R MR R 2R P R R MK EE R B3 (p <0.05) , F4RE Z gk R E
EZRARE (p>0.05) ; RERUEHARRR LRE PERZ MK JAKEZFALE(p>0.05); BFKER
W IR SRER PR MR 2 7 BE (p <0.05) , MARR G PERZ BB EER A BE
(p>0.05) ; BB F IR TR KB PHEZ RRIKEZF A BE(p>0.05),

£1 SUEEREATRARENRINNER CNRE( £ iRERE)
Tablel The C, N concentration ( + standard error) and C: N ratio of main functional groups in different degraded stage of Kobresia

pygmaea meadow

FH Lem 2R LT M Light degraded land H IR {LE Hb Severely degraded land

23 Total C(% ) 238 Total N(% ) /N £ Total C(% ) 238 Total N(% ) /N
FEK Grasses 42.072(0.615)a 1.335(0.070)A  31.515  37.354(1.752)b 1.310(0.112) A 28.515
Ze3 2 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
FFE A 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

N 5 MBI Data are averages of 5 samples; /NE FRONRIKE T 2RW , AEFRHNARETEZRE TR HRNERABE
(p>0.05) The small letter were ANOVA (LSD) of C concentration The capital letter were ANOVA (LSD) of N concentration; Means with the same
letter were not significantly different(p >0.05)

F2 BUEEEATRARENREWREA C.NRE( £ iRERE)
Table 2 The C,N concentration( + standard error) and C:N ratio of root of plants in different degraded stage of Kobresia pygmaea meadow

F R 2R LT M Light degraded land H IR {LE Hb Severely degraded land

Soil depth(cm) 4Bk Total C(% ) 44 Total N(% ) C/N 4Bk Total C(% ) 44 Total N(% ) C/N
0~20 35.915(1.117)a 0.563(0.045) A 63.792 37.423(1.132)a 0.654(0.074) A 57.222
20 ~40 32.173(1.044)b 0.477(0.048) A 67.449  35.368(1.518)ab 0.637(0.062) A 55.523

BB Ny 6 MERFIME Data are averages of 6 samples; a A [A]$5 1; a, A as table 1

BEFRECEHMHEAYRALK 2ARERTRERATEBHEYB ALK 2RWE(F2), MEFERL
T C/N WWE B & TEERATM C/N WE, MYRRLEK. SRR ERE IEEEN ML, F
2R, BREE IR 0 ~20cm 5 20 ~40cm YR RIRIKE REREH 20 ~40em RRBRKE S
HERUEMRRRIKEZ HZFEBE (p <0.05) 4 HEAHEZ K ARKEZRARE (p>0.05), S5i
EFEIREHEAH . SR EM R, LSRR ER AT, AR E R, A 3006 R E
HERTHTRAMRK BEE, HPRREZRILVAE, B EHIREE LT R TEIH 2 £,

FRE/NEEEMAARRCERS B EEIRERR AR ES B RNAR, 2E T 2 MESH BHE Y
HYFP A SR S E 25 8. RE 2003 4F 6.7.8 AWEFHMETT, BERIUE MM YEE B 43 FEY
W, R R B E R, RBE R 12.73% , WIREFE £F (Festuca ovina) \FRFEBRE, HRBE
S3BR7.34% \A.54% . ZHEHE 6 FIRABMEYIA 5 MIPERMAMIIREE R 45.69% ,32 FiZREA YK
RN 54.31% , BEFRCEHAEYIETE b 38 R4 AL, (R &Y A 4 4G, RS E N 9.31%,
WINE A ETFRE \RGFYE (Meconopsis inlegrifolia) , (RHE 53717 6.89% 6. 04% , 5 FARAFHYI
5 M ERHEYI LS E H 21. 08% ,30 Fp AR EMYIN L EE R 78.92% . He , WIS EEMHRERL
T M R B R AL, R S B L 12.73% TREF 1. 94% , LRARI A ERHE Y
S ERE R AR LS 45.69% F T 21.08% , M4« ML E h 54.31% EF-8) 78.92% , T4
WIEE R A AR AL, B YR RIVABFTE R R A, B R £ B i AR X B AT ERME AR
ARHYI AR AR FEENE LR, MEEBAERMYRRUNFHEINERRZANE, AT, H
FREE YR A A SR R b T BRI R BRI E 2R 1L,
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3.2 RFEBAEE B B R R R R

TR B AR, W E Z RIS T BT R . S SR B R g D A RN A
TR R o BRI YA Y BT B A HLA R — 30 S A ok Vi 2 B+ 5 vh , AT XA DR
MBEFEFE = ERZRE I, BENEEEAARERY B HEGIUR. ERIKEMNE 3,

£3 AUEREAFARENRLEEGNSR. SEARE ( £ /ERE) T C/NILE
Table3 The concentration ( + standard eror) for soil total organic C, total N and C:N ratio in different degraded stage of Kobresia

pygmaea meadow

o 2R LT M Light degraded land H IR {LE Hb Severely degraded land

Soil depth( cm) ‘E‘ﬁmﬁk’ 25 C/N ‘E‘ﬁmﬁk’ 25 C/N
Total organic C (% ) Total N (%) Total organic C (% ) Total N (%)

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 3.322(0.311) b 0.998(0.058) A 3.329

BB Ny 6 PMERFIME Data are averages of 6 samples; a A [F]$5 1; a, A as table 1

B3 3 T401,0 ~20 cm.20 ~40 cm 21, B E R b 4 3G DB v B B B R L B 3B B L
T B 43 B> 22. 57 % 20. 36 % , L3BAEFWKE 73318 9.75% \5.22% . BERIEH 3 C/N tWEE
BRI C/N B HI TR 14.19% F118. 41% . 2R, BERATEM O ~20 cm 1 I3TRRIK
520 ~40 cm HIEHRIEEZRABZE (p >0.05) , MEFERUEMSHERUEHH(0 ~20 cm 20 ~40 cm) Z
] LR R B (p<0.05) , A ZMAREEZFABE(p>0.05), WEREZW, TR FEHTIE
AR E TR, BMERME, DEPHEIRNER TR TFEANER,
3.3 EYEsAEh

R4 2003 4F 8 A 30 H i AW S i E MR (R 4) X, BERMEHREER PP JHE
Hi AR B e B YRR 43.68% ,10.98% 45.34% , H B HORE S PAEE Ak |
RS A G L BAEYRE 5.31% .2.62% \92.07% , BEREMM F SAYERRERAE M -
BAEYER A 11.21% (p >0.05) . H, BERUWEHIRTI JFERAE Y S5 5 R0 5 e/ 89.20%
(p<0.01).78.82% (p >0.05) , Mz E 0 80.28% (p <0.05) ,

BT LS R AR B A A R AR 4, B ER R F M R ERZEW PR
BHARARHEY) , MRE I T E BRI R EBK(F )

F4 FRARLREHREDH EHTERE (2 IRERE)
Table 4 The biomass ( i standard error) of above-underground in stage of different degraded succession( g/m?)

. 0 1L (/) ST AR (/)
biomass of aboveground biomass of underground

2EiRiL ARE Grasses 73.24(13.32) a 0 ~20cm 2266.81(187.41) A
Light degraded land Y5E Sedges 18.42(4.47) b 20 ~4cm 284.89(116.18) B

4K Forbs 76.03(10.92) a

471 Total 167.69(24.27) cd 4 1T Total 2551.69(204.53) A
HEBRL ARE Grasses 7.91(3.59) b 0 ~20cm 942.02(168.70) C
Severely degraded land PE 2 Sedges 3.90(2.09) b 20 ~4cm 28.34(5.85) B

4K Forbs 137.07(16.19) ¢

471 Total 148.88(21.54) cd 4 1T Total 970.39(172.35) C

INEFR M EEYE T ERE, KEFR IR REYRH ZH% The small letter were ANOVA (LSD) of aboveground biomasses ,the capital
letter were ANOVA (LSD) of root biomasses; FRE—FHERRERAEE (p >0.05); Means with the same letter were not significantly different (p >
0.05)

HR1E 2003 42 6.7.8 AT AYENEHEIT(F4) , BERBAEHO ~20cm .20 ~40cm +ZHHEYE
A9 G B ) 88.57% (11.43% ; BB EHL 0 ~20cm . 20 ~40cm + ZEHEAE YRS E#HT &
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HYIEE 97.16% .2.82% , BB E MM T BAEYERREBIEMM T EYER L 61.97% (p <
0.01) ,HH 0 ~20cm 20 ~40cm + ZH Y& 53 FE > 58. 44% (p <0.01) 90.05% (p >0.05) ,

R A Y b T A YR X AR R R R R R A Y I N B B AR R SR . FHLR
WA MR R A AR A, B AR T 0 TR R R B 45, B4k, EE R B R A S H A A E R
AR RS e
3.4 AFEBHEEBAAEY) . T R RE
3.4.1 AFEEZH B RIFERT

HRHE 2003 SEA YR RIEH (8 A 30 H) M RAYEITR, R RAR B E R AT £ BT RER Bkt
BIRUCHIERRE > RER >TPFERE(ERS) .

BB RSN ARAE & (59.79 g/m”) B B BAL R st RS BARAE R (70. 67 g/m’) Wi
15.40% , H , RESEREEE /D 90.39% , PE A8/ 82. 16% , M4 E N 71.58% ,

Ak BT ESHRIER B BEA0, BERAT MM EH S BAME(2.04 o/m’) RRERAEM
3 L ER S BAMER(2.30 g/m”) W 11.30% , Foh , REREM R 98.79% , HE I 80.00% , i dk
REHEIN 75.00% ,

SHEMEY, RERBUEMAERERHEE ST ERERMEEBZFREE (p <0.01), MEZRRE
EHRERZERABE (p>0.05) ; WHERLHRME SHRE2MEEERKBE (p <0.01), HEBILTH
AEREHER SV HLEHREREFARE (p>0.05) ,MEHRELBRMBZRREE (p <0.01) ; PH
RERFEESRRELMEEERREE (p <0.01), BERLTHSERBMMEA LB, RERZNE,
WRBEZ R EREEEZFREBE (p <0.01) , PERZ A 2RMEBZRARE (p>0.05) ; RESERBUE
W HBREREZEFABE(p>0.05), RIBETENNTERSREET ZANEGREFML(ERS) .

#£5 BLEESEATRAREMREEIIE CN HE( 2 HpERE) (g/m’)
Table 5 The reserves of C,N ( i+ standard error) for main functional groups in different degraded stage of Kobresia pygmaea meadow( g/m? )

BEBRLEN EFRLER
353 Types Light degraded land Severely degraded land
475 Total C 44 Total N 475 Total C 44, Total N
ARE K Grasses 30.81(5.60)a 0.98(0.18)A 2.96(1.34)b 0.10(0.05)C
V52K Sedges 7.51(1.82)b 0.25(0.15)B 1.34(0.72)b 0.05(0.03)C
242K E Forbs 32.34(4.64)a 1.08(0.15)A 55.49(6.55)d 1.89(0.22)D
471 Total 70.67(10.23)e 2.30(0.33)D 59.79 (8.49)e 2.04(0.29)D

$iE S 5 AR FI9ME Data are averages of 5 samples; NEFRNRMR T EZRE , KEFRHNAMB T ZRE (p <0.05) , FH—KERR
ERAEE(p>0.05) The small letter were ANOVA (LSD) of C reserves, a capital letter is ANOVA (LSD) of N reserves (p >0.05), The same
letter were not significantly different (p >0.05)

B 6 AL, MILEEEAHEYL TR0 (HYRA) R REEWER TH ERN MR, MAERE
FF 0 ~20cm + 2, BRBAEHBANE KR UEBREXZHYR AN KER DM G0 ~40cm ERRE
BRAERR) 90.31% M1 97.25% , EEBUFIAYMR R R EHEE (0 ~40cm +/2) BRF B HEYR
A R EME R HEA 60. 46% F157.14% o Hrp,0 ~20cm + 2k RAEER 72 HI8 > 57. 42% M1 53.56% ,
20 ~40cm + E 98k R AEE 2 580 88.78% F1 88.53% ,

SZHENTEE,FA—LBK 0 ~20cm + /2520 ~40cm +EHYB AR . BREEZFREE (p <
0.01),0 ~20cm )25 0 ~40cm +EZHYRAK REEERABE (p>0.01) , JHAAYR AR RER
SHATE O ~20cm ZEIR A . BEBLFEH SEERLTM 0 ~20cm.0 ~40cm 12 FHAYIR Rk RAEE
ZFHRBE (p<0.01),1M 20 ~40cm +ZHHYR AR RFEEFABE(p>0.05), WEHEREY, B TE
HuIB AL G AR R BT E BRI R B>, LR 0 ~20em 2 ERHRANEREWRE

hitp : //www. ecologica. cn
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F6 FUEEEATRARENREWIREA C.NH#HR( + iRERE)
Table 6 The reserves of C,N( i standard error) for plant root in different degraded stage of Kobresia pygmaea meadow (g/m?)

BERLER EFRLER
R 303 4 Light degraded land Severely degraded land
Soil depth( cm)

475 Total C 44 Total N 475 Total C 44, Total N
0~20 817.93(77.10) a 13.76A 348.25(60.96) c 6.39C
20 ~40 87.74(33.33) b 1.57B 9.84(1.97) b 0.18B
4 1t Total 905.67(78.14) a 15.33A 358.10(62.32) ¢ 6.57C

BB 9 MERFE A Data are averages of 9 samples; a A [A]355; a, A as table 5

3.4.2 AFEEBHERIIFEAIR. 2EEERE

HiZ 7 WA, BB A HURGE B (13131. 9 o/m”) SR R L 25 o+ 3 A PLER 5 B
(13692.7 g/m* ) Wi/b 4.10% , L BAEREIEN 13.07% , HH,0 ~20cm + ZHH BAVBGEER ) 1.88% ,4
BRI 14.59% , 20 ~40cm + 2 HEBGVLREERE 6.33% , 283N 11.64% ,

WEE T ERINE SA kSRR BB, REMEER T m, F2Z013%EW,0 ~20cm .20 ~40cm
T EHRERAEMSEERAEMEFE - LEARLEZRMAANRER . 2EAMEZFARE (p>
0.05),

M IR E BRA L) R AR R EAE B RIS TR, TR R S LI A 2R B
HIIEAEK (50 =0.705, p <0.01) , SEIEE ERBZEHAMR(r o, = -0.567, p<0.01) , 5RMEERE
EERRK(r ) =0.429, p<0.05) , 5HkfE 8  BIRBEE AR (roe = —0.120, ey = -0.403) , ZRABE
(p>0.05) ; HIERRA LB SBIRE R BERR K (ro = -0.494, p<0.05) , 5kiEE AREEBH AR
(rewy = =0.316, 1y = —0.35.3, p>0.05) , SEME R EFHIEH X (ra, =0.056,p >0.05) ; BIEJE ShkAE
B RIKEERBEIEHR(r ) =0.861, 1y, =0.819, p<0.01) , M5 RMEREEFIERRK(rm) =0.295, p>
0.05) ; BB B S RIEE REEERBEFEMRK (r) =0.755, 1) =0.666, p <0.01) ; RIKEESRMEER
R BEIEA R (ry =0.601, p <0.01) , BB T BB EE M 3T AL 2EH A — € W o

£7 AUEREEAFARENRIBEANBMAER( £ IPERE)
Table 7 The reserves ( + standard error) for soil total organic C and total N in different degraded stage of Kobresia pygmaea meadow

LR 2R EH Light degraded land
Sl depth em) B BEHH FE 2%

Bulk density (g/cm’) Gravel relative mass (% ) Total organic G (g/m?) Total N ( g/m?)
0-~20 0.90(0.01) 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

R HEIR{LE M Severely degraded land
Soil depth( cm) RnE A LA BAYEk 25

Bulk density (g/cm’) Gravel relative mass (% ) Total organic G (g/m?) Total N ( g/m?)
0~20 1.24(0.01) 27.31(0.47) 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

BRA >0.25mm Gravel >0.25mm; RN 6 LA SEIE Data are averages of 6 samples; a A [G]% 5; a, A as table 5

3.5 AEEBH Bk A6 BRI B KT 2R T

5 1B k5 H1 ( Light degraded, LD) S/AHLEkEEE (0 ~40cm +2) K 14669.2 g/m’ , Hrp , HHEAHLER &
93.34% JHYIRR G 6. 17% , Y B2 5 0.48% (E 1) ; BEMEE N 3352.7 o’ , Hrh, 1IEARE &L
99.51% YRR LR L 0. 2% ,HY 2R 5 0.07% (B 2) . EERILEH (Severely degraded,
SD) BA HIBkME R 13554.3 g/m’ (0 ~40cm +)2) , o, HHAHER & 96. 88% ,FHPIB R &5 2.67% ,H Y
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Ho B4 0.44% (B 1) ; 2R fEE K 3780.6 g/m’, K, HIEAR (5 99.78% YR ALRG 0.17% 44
Yy B 2R 0.05% (B 2) o H UL L, TLRR X5 LS A ) L A Pk AR &KX MR AR
ik REERET AP LR AEER D

MFARUER B B BB PR AR LR T LLE H, B E R AL B R R E R TR
7.60% . HH,0 ~40cm LIEZEERIER TRE 4. 10% , YR Rbkfl & TR 59.97% ,FE Yt B3kl & T
15.39% ; B FEHLB KR KA VLK 11149 kg/bm®, H, + 8 IR R M3 308 LB B 25
5608.5432.109 kg/hm’ , 435 & A WA B 19 50.30% 48.72% 0.98% , FEFBLE SR BERRE
BALEEHIIRE 12.76% ,HH,0 ~40cm HIEPLFHEERF 13.07% ,HAYRRLRMEE T B 55.09% , M4
HEHIREATH16.00% , EFERAEMAAEEREERVENMSEERE LELEAMHE, HEERHE
W RE R T S E RGO i TR LB 3 13N R, IR, LB R S L S W R B 8> T
Yrxt LIBERNREAIHE . AXREPHERVBER R R BT, B TERBRASFBHEYBHEY
P A1 DI RE R A 2R Ak, TR Mol R B B A A8 Rk AL 2 B4k

3 #h_E#R48 Aboveground C of plant O H#i B#i4+% Aboveground N of plant
FHAIR Bk Root C of plant @ A Z & Root N of plant
B ALK Siol C B %4 Soil N
15000 4000 -
14500 o 3800 -
£ 14000 | & 3600 -
O 13500 | Z 3400 |
3 13000 | © 3200 -
5 12300 | e 3000 -
i 11300 - o8 2400 |
sz 11000 - ?\é 00 -
% = gz
= ocoo ‘ . 2000 \ R
2RI LD ¥R SD

HERML LD EEIRME SD

B2 AREESHETREDRERIE

Bl ARESHRLE AYRERSE
Fig. 2 The distribute of soil and plants N in different degraded stage

Fig. 1 The distribute of soil and plants C in different degraded stage

Tiessen 25 A/’ fl Davidson 25 A" (BF5E 200, B30T B R FIJG L3 30% ~50% Wk B &Mk H,
KEWHBRRAEET BIGHETIIAE,20a SR THRE. Li fl Chen BIBFSEIE T, WS LB ERE 40a BT
BBUE, B R E I (0 ~20 em) WIREERIRKT 12.4% ", BESEASRGEY . IR AKX
PR RS B E AR A B B A SR AR R IR 2%, T EL-5 6 S5 17 16 SE R B 0 0 A T
DR X, HAh, IS RERR T B SRR 7E =T IR X A SR SRR B i EEE A
BB, MR SITIRKGBCE MBS BWRE , TSI RS CO, I E , BB B S, M S
BRI
4 itig
4.1 BB IR R A I LR, AR B A AL RN Ok, SRR 45 D RB R BR B AR R K
BRI B2 BB S 1 i 2 2 B AL B TR B AL B, HE M 35 B iy 88. 90% /D F) 54. 76% 5 A= M8k
B O 85 LU0 B R O 2y 12, 73% F 3 1. 94% 5 T8 3 38 4k B i By b b R 2 I S 36, D 3
9.31% , Ti7E R BB AL B e b 4 T 25 O D 258 0 1. 77% , i FREE 4 R A28 4k, S S0 Yy 3t B 384> Tk
B R AR RS RIS R A, AL, TIEHURALR, R TN E BRG I e R 8
BRI R
4.2 EZTHERENEREAREPX, HESRFMERNXBEREEKE ARESREEWAIIME, B
TR MR AL s B B 2R BRI 72 KB TR, iR Ak, BRA S BUE YA T EAE BT R B9 CO, B HLakiE B
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Wb, HRYE Trimble A1 Mendel #R1E , 7R MM AN S REM , i THIRBE RN 100% BN 1% LIT, RGER
10 200 51, EMMEBRTIG SRR, HIBEE M 90% THEE] 30% LA i, 1l 2o A HLR IR 200
BEHEM" o Wang w.y. FERWEME B BTN, AF 308 FHE o R R 2 + 5 A B
TERARKMBIN, b TR B L3k ERR . X UBIER ST RO, B
BB AL ARG BAY K B IR AOR A T A DU AR . T, BB MU AR YRR A I T B
ARk, i B A SRR, B, AR SRR T AR 4, S B 5, DK H IR, S hn R E
BRI 5E , (3 =V IR X A —A~ BRI

4.3 LIEEREY VLSRR R E T AR PRI R SRR RS Y L O E ROy AU
FRBERIE, HB A, T M FHEREE ™, b TR R eSOy RE PR B L
PO, T RGN K L RAR T E, SRR B R R DR AR SRS R B W, I, %RELR
WEHHEFHIK R T AR R RS EMRNE R, AAEZRETSRINEEEE R AWK R
gel BXERER A, AR, A R R R R B R A R R E AR R AR ARE T
H—BHE,

References:

[ 1] Martin HM, Odern global carbon cycle and the review of Arrhen is and Hog berm’ s prediction one hundred year sage. AMBIO, 1997, 26 (1)
17 —24.

[2] WangQJ, Wang WY, Deng Z F. The dynamics of biomass and the allocation of energy in alpine Kobresia meadow communities, Haibei region of
Qinghai Province. Acta Phytoecologica Sinica, 1998, 22(3) .222 —230.

[3] Fan]JW. Zhong H P, Liang B, Shi P L, Yu G R. Carbon stock in grassland ecosystem and its affecting factors. Grassland of China, 2003 ,25
(6) :51 —58.

[4] Wang$S Q, Zhou C H. Estimating soil carbon reservoir of terresirial ecosystem in China. Geographical Research, 1999,18(4) ;349 —356.

[ 5] Kang X C. The characteristic of climate change in the last 40 years on Qinghai-Xizang Plateau. Journal of Glaciology and Geocryology, 1996, 18
( supplementary issue) ; 281 —288.

[6] LalR, Fausey NR, Eckert D J. Land use and soil management effects on emissions of radiatively active gases from two soils in Ohio. In; Lal R,
Kimble J, Levine E, Stewart BA eds. Soil Management and Greenhouse Effect, CRC Press; Boca Raton, FL,1995,41 - 59.

[7] WangG, Wang C Y, Wang W Y, Wang Q J. Capacity of soil to protect organic carbon and biochemical characteristics of density fractions in
Ziwulin Haplic Greyxems siol. Chinese Science Bulletin,2005, 50(1) ;27 —32.

[8] KotoT, Tang Y H, Gu S. Carbon dioxide exchange between the atmosphere and an alpine meadow ecosystem on Qinghai-Tibetan Plateau. Chi.
Agric. For. Mctcorol 2004, 124, 121 —134.

[9] GuS, TangYH,DuMY, Koto T, eds. Short-term variation of CO, flux in relation to environmental controls in an alpine meadow on the Qinghai-
Tibetan Plateau. J. Geophys. Res. , 108 (No D21).

[10] WangWY, Wang QJ, Wang CY, Shi HL, Wang G. The Effect of Land Management on Carbon and Nitrogen Status in Plants and Soils of Alpine
Meadows on The Tibetan Plateau. Land Degrad. Develop. , 2005, 16.405 —415.

[11] Wang WY, Wang Q J, Jing Z C, Li S X, Shi HL. The effect of vegetation cover change on community structure and species diversity on alpine
Kobersia meadow in source region of Yangtze and Yellow River. Resources Science, 2006, 28(2): 118 —124.

[12] Zhang Q F, Zheng H, Jin Y X. The relationship between the plant communities succession and the soil development. Journar of wuhan Botanical
Research, 1990,8(4) :325 —334.

[13] Tiessen H J, Steward W B, Bettany J R. Cultivation effects on the amount and concentration of carbon, nitrogen and phosphorus in grassland soil.
Agronomy Joumnal, 1982, 74 . 831.

[14] Davidson E A and Ackerman I L. Changes in soil carbon inventories following cultivation of previously untilled soils. Biogeochemistry, 1993, 20.
161 —193.

[15] Li L, Chen Z. Changes in soil carbon storage due to over-grazing in Leymus chinensis steppe in the Xilin river basin of Inner Mongolia. Journal of
Environmental Science, 1997, 9 (4) 486 —490.

[16] Trimble S W, Mendel A C. The cow as a geomorphic agent — a critical review. Geomorphlogy, 1995, 13(1 —4)

[17] Wang G X, Chen G D, Shen Y P, Qian J. The affect of soil characteristic of vegetation cover change of land in alpine meadow. Chinese Science

hitp : //www. ecologica. cn



894 B & F W 8%

[21]
[18]
[19]

[20]

[21]

Bulletin, 2002, 47 (23) .1771 —1777.

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

Li X L. Study on germination and anatomy characteristics of Kobresia hurnilis seed in different region. Seed, 2002,6; 12 —13.

Deng Z Fa, Xie X L, Zhou X M, Wang Q J. Study on reproductive ecology of Kobresia pygmaea population in alpine meadow. Acta Bot. Boreali. -
Occident. Sin. , 2002,22(2) :334 —349.

Li X L, Yang Y W, Zhang J, Nuzhou Y J. Grawth characteristics of Kobresia pygmaea clones in the “black soil beach” with different degradation.
Acta Pratacul Turae Sinica, 2003,12(3) :51 —56.

Deng Z F, Xie X L, Wang Q J, Zhou X M. Dynamic analysis of seed rain and seed bank in Kobresia pygmaea meadow. Chin J Appl. Environ
Biol, 2003,9(1) .7 —10.

SE 3k :

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

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

FRE, B3O8, WAL FEEFILMER UEEEGEDFEEY RIS LBENE, EYESER, 1998, 27(3) 222 ~230.
BEVTSC, AR, Rk, AEAL, TR, EHASRAMMFERIEEMER. FEFH,2003,25(6) 51 ~58.

EFR, AR RS JOE VB ERMNE. HERTS, 1999,18(4) :349 ~356.

L. R R MK A 40 4Pl SRR LI ARAE. 7K ) IR 1 ,1996, 18 (GETI) 281 ~288.

EICR, BIRE, FURE, ik, R EE. MARKR LSRR AEEE AAEYFE R R SRR 0. FRPHEE,2006,28 (2) 118
~124.

ke, NE, & X HUHERES TRRBZANER. RIUEWEBF,1990.8(4) 325 ~334

ERE, BFEM, KT, 8. DB AR LR A D RRE . BaiE i, 2002, 47 (23) :1771 ~ 1777.

EHR. FRHKIBEEE (Kobresia humilis) #iTREHIFE 581 2 RHER BT #7,2002,6:12 ~ 13.

B ARZ, R, AXE, TRE. REEARUEEMFERESENE. FENEIR,2002,22(2) :344 ~349.

EHR BR, KR, RAES ARBAEE BRI RILEE R RAE. Fil2ER,2003,12(3) .51 ~56.

B A K, WK, TR, AXR. RERUEEEAM TENMTEHSIT. HASHREENER,2003,9(1) .7 ~10.

hitp : //www. ecologica. cn



	03a1.pdf
	03a2.pdf
	03a3.pdf
	03a4.pdf
	03a5.pdf
	03a6.pdf
	03a7.pdf
	03a8.pdf
	03a9.pdf
	03a10.pdf

