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Fig.1 The interannual variation of grazing rate in each treatment
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Table 1 Geographical location and dominant species of each test site

KA Hh AL P Fh

- 37°20.168' N TEFEPE R (ELymus nutans) GRICEN S (Stipa purpurea) JiHE (Leymus secalinus) JEH: 5 5 (Kobre-

102°77.795' E sta humilis) %5 .
\ 37°19.803' N . I »
4+ . , el PO AL E 3 R A B RRAE U (Gentiana straminea) (Wi AEAE (A llium beesianum )% .

102°78. 550" E
37°19.445'N » - T, o A

4 RS PR T 5 (Medicago ruthenia) FEFEPEHE RAETT EAEAESE

102°78. 388" E
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25 WURE /N DXL 2 RS, AR B 22 (R BE B K F 50 mo 7F
FEA/NX N BEHLEEE 3 1 mxX 1 m R . A 4b
PRAL SRR 7 124, He D RE A 0 b b A B R AT S0t
J& L 5 M T AT X R o B S ISR R T N A R YR
— A R E . 105 CRE G L65 CHL T 2 fE b
SRR R . R AR AT R AR R RN A A
i SR A o FEREASFE TS N 43 0~10 \10~20.,20~30 il
30~40 em £ )25 HFZ 10 cm X 10 em £+ 4E, 2% A 4%
Ay ] S E [ R R 0k R AT
WORE , AN SE 4= 3 22 J o s ] 9 A b - SRR &R
O3B A bR 7 R B )2 R AT O A 1Y
FTAA 5 R B i AR 2 mm A0 A . SRR
R T SRR LM EMR L, 105 CRE E,
65 CHET 1T, b5 Ry 0 45 H
1.4 MZEHEHREEXITE

MW R VE P AR FR ORI b A WA R A T RE R
JFH EE 6 R AR A I A AT O

b b BT HLBR A L el DL ARG

Ca:BlX CH/IOOO (1)
C,=B, X Cy/1000 (2)
C,=C,+ C, (3)

Ao CON BB HLBR 8 1 (g/m®) , B, WA B A
Prak (g/m*) , Co AR A HLER & 5t (g/kg) 5 C ol i &
WA LB Bk ik (g/m®) , B, Al ¥ W) 4k (g/m®) , Co, A
V& W AT LB & i (g/kg) 5 C 08 M b B AT LG A i
(g/m?%);

AR R AT WUB A a AR 2 5

C,= B, X C,/1000 (4)

A C O Z A LK i B (g/m®) , B, R &R A
Prig (g/m*), Cs MR R A HLBR & 1 (g/kg) 5

A BLBR A LLR A R

Co=D, X B, X TC, X 10 (5)

C=>" C.k=1,2,34) (6)

A Con % )2 A HLA LB i & (g/m?) , D,

NEBREECem),BAE iR AT (g/mY), TCH
SR AN S R (g/kg) , CoA B A HLA L
fft it (g/m*) i+ )2, Hi=1,2,3,4,
W — 4 — B R G A WL R DL ARG
C,=C,+C,+C, (7)
X CAR TR — + — B3R G A HLAT BBk 6k =

(g/m*).
1.5 HESH

JIt A B 42k 1 SAS (version V8) k4 2 47 #. [H
F J7 223 B (one—way ANOVA) , JF7£ 95% # {5 X
B FE 47 2 PR A 56, B ] SPSS (statistics 25) #E47 1E 2%
o3 A K 5, SR H Pearson A [ 3 47 AH ¢ ¥ 3 i, F
Microsoft Excel 2010 /E ] .

2 HRESH

2.1 WEMESFHBEHEREDEN/REYERE
BH SRR R

2.1.1 FRFAGF AT A E Y F W H R
5 B} (Fabaceae) 4= ¥y & B HCHE 4 FE b i 5, 108 35 =5 T
FAth B b (P<<0. 05) , T i B0 = FINER O + 48 4
Z A 2 5 & KA (Poaceae ) A= 1) 12 il MUk - i
T AR (P<<0. 05) , 29 IR BORE - + 4B 28 FF
Hb B 1. 58 %5, 24 A B HCHE A B M B 7. 81 4% 5 95 HR)
(Cyperaceae) i 4 2 + 4 24 £ b 7k 9 &t (569. 04
kg/hm?) i 25 {1 T i OB FE 3 (674 08 kg/hm?) Fl L
WCHE 4 FE H (766. 08 kg/hm?) (P<<0. 05) , B & Fl1 4 2%
A W) R R BN TR RORE M AR L 4 R 969, 44
kg/hm® Fil 804. 48 kg/hm*, f & & T H At ¥ i (P<
0.05) (Kl 2).

- IR 2R O B DR e AR W e 2 e W
BB EFE LR AR > 2 RSP R R >R >
Bl RAPRAE Y&k B 3 092. 64 kg/hm?, T & &L ¥
(WA 238. 08 kg/hm?, [ 95 B BL I F 22 1] 22 70K
EHN A T RERE 22 5 10 2 (P<0. 05) 5 TR A0 F + 4
A RE LA D RERE AR W B R IO R AR, >3 > ek
B> EA > TR, BT RERE R B B3 2 R (P<
0.05) , RABEF G R A Wy 43 5 24 1 955. 68.237. 20
kg/hm”; 1] il 40 4E 2F B b A= ) 90 RERL > 3 B > 6
B> RAR > GRE, W BHE Y i R 766. 08 kg/hm?,
i SR E YRR 377,12 kg/hm?, bR AR A BL AN G R 2 (1]
EZRABEIN KM AYEEREE
(P<<0.05).

TR SR R R E TR MO R 4R
(P<<0.05), 43 %1k 699. 04 ,143. 92 kg/hm?, IR MU AH 7%
Yy &5 OB 2F (39. 28 kg/hm?) 2 i) th B AT 18 35 22 &
(P<C0. 05) 5 AH B A= 4y 1k A0 5 A= 40 ek 910 22 B0 Ay 0 7
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Table 2 Effects of different grazing patterns on vegetation and litter carbon storage g/m’
L0 * g o4
LR AT WL B i 304.93+9. 62" 220.51+14. 90" 102. 39+ 13. 24¢
Hili % 90 A DILBR A ik 30.3940. 78" 6.53+0. 33" 1.74+0.01°
T AN A RS Bk 3R R 2% Ak U AL B fith 1 =2 W] B A i 35 25 S (P<<0. 05) .
2.2 BFEMESHMBENREEVERENHREEN URTE =8 1¢
A 00~10em  E10~20em
2.2.1 MERELHMRAEDTOYR KR e b R R
IR R A A G R ER 271 o0 A B, A [ %53500* % % T
U T4 - J5 2 22 5 13 (P<0.05) . 0~10 cm B Epid
MR Z 2 i b 3 738. 40 kg/hm?, 5B 5 T 1R O ﬁ f‘:gg
4 4 4 4b FE (3 146. 00 kg/hm?®) F T 0 4E 4 Ak 31 ﬁmoo o, B . AA
(3 488. 40 kg/hm?) (P<<0. 05) , L4 ° + ¥ 4 AU ik | e | [t 1
MR 4 2 1) 25 5% K i 3% (P>>0. 05) ;10~20,20~30 FlI * i |-
%{E

30~40 cm L JEZ AR R AW A R B B, B
15 T O 2 R B0 S+ 4R (P<<0..05) , T 5
FAE20~30 cm 12 E 2R B FE(P<C0.05), Hih + 2%
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Fig.4 The effect of grazing patterns on root biomass at dif-

ferent depths
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2.2.2 BRFAA A TR R B AL F W H R
Wit 5 % V1 1, AR R A AL i e R B a3 O 1 R Ak
g, 4% 4 B ) HE K B R 0~10 em + )2 B 3w T Hib
2 B EE (P<C0.05) o H,10~20 em L EMR R A
HURK % 8 2% 7 T 20~30.30~40 cm, Ji7 P # 2 1] 3%

A 8% 25 (P>0.05) ; A [a] 4b 3L H] L 4%, 0~10, 20~
30 1 30~40 cm 1 )2 R A HLAK Ak 1 25 5 A8 W &
10~20 em JHCFE 4 AR R A HLBR i 1A 3 27. 12 g/m?,
B2 T HCRORE A (11, 66 g/m?) FIR Mt 2 + 48 4 4b
H(19.98 g/m?*) (P<<0.05) (% 3),

R3 BFEMEFHENREAGUNREENZIT

Table 3 Effects of different grazing patterns on root carbon storage g/m*
MWARKE/em * 42 4
0~10 137.04+8. 67 133.10+13. 94™ 147.15+22. 85™
10~20 11.66+3.45™ 19.98+5. 23" 27.12+7.50™
20~30 5.78+1. 73 5.80+1. 19" 8.58+2.61"
30~40 1.3840.41% 1.2240. 25" 1.8440. 56™

T A ) K 2 B 7R AN () A AR ) A= 22 22 5 i 38 (P<<0. 05) , Al /N Bl R AN ) - 2 AR A LI it 1 =22 [R] 22 5 i 385 (P<<

0.05), T,

2.3 FBEMESHEMTBERERTEENBREE
95 M

2.3.1 BREREFAHTLEEZEGH 0 THEAE
B 2 VR B A 30 B T R B i 2 . ST
Ab PR TE] B 4 0~10 em T HEZ (0. 84 g/cm?) i
F T CHORE A (0. 74 g/em®) BRI SE 4 4E 4R
(0.77 g/cm®) (P<20.05) , HJG i Z [0 %A & 25
(P>0.05) . fH% 4b3 4 545 8 78 10~20.,20~30 Al
30~40 cm 22 57 A 3 5 AR ] b BEOAS [a) + 398 7% B2 ) L
B CBOR S 30~40 cm HHEARE R 1.05 g/em?, B F
T HAL )2, 10~20.20~30 cm Z 8] 2% R 3 {1
BEETRIZ L. 74 g/cm?®) (P<<0.05) , & 4
A FEA BN 30~40 em - HEK E K, ik F
1.06 g/cm®, & 3 & T Hifth + 2 (P<<0.05) , Ky + )2
ZI 2R E  HAE 4 30~40 em R HER E R
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0.05), H AP Z 8] 22 5 A 2% (K1 5) .

2.3.2 FRF A4 R gt LR A MUBE BE B 6 W om
AN Tr) R B OB, ORI o T S HL B it i B
TR OB+ AR BCHOEE 4 (P<<0..05) L 7E 0~10
10~20 cm = J2 1R O F + HE 25 F1 3 HCHE 48 Ak R DL
25 M AE 20~30,30~40 cm 4 J2 1R B - 4 4
4 hh B A B LR 6F B W S T R 4 (P<
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Fig. 5 The influence of grazing patterns on soil bulk density
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Table 4 Effects of grazing patterns on soil carbon storage g/m’
FJZHE /em £ R 2
0~10 6 810. 60+ 271. 66™ 6 074.964269. 99™ 6 092. 384 186. 50
10~20 6 287. 034 258. 31* 4 684.57+243.43™ 4707.25+286.91™
20~30 5158. 634324, 17" 4486.22+241. 15" 3817.654266. 09
30~40 5474.824295. 68" 3715. 504 180. 76" 2892.394+158. 03

it 5 B LA OO S A BN i, B TR OB -
WE 4 A 38R 5 HCHE 4R 40 B (P<<0. 05) , B IR # - +
HE AR AL P R T RCRCUE A Ab PR (P<Z0. 05) s /R R B

A7 ML it TICHRCHE A R M e s, 5 A b B L 25
3% (P<<0.05) , O 2F FIR BUOR E HIEF R AR A
MURR A% 143 91 4 155. 86 .160. 38 g/m?, 25 5 AN B 3% |

R5 BFFENEFBBIR-T-ERGEVNBMEEHZ N

Table 5 Effects of grazing patterns on carbon storage in Root—Soil-Grass system g/m*
ey F 4 4R 4
5 ST LA A 23731.08+574.91* 18 961. 24+467. 67" 17 509. 67-+448. 77¢
MR A L i 155. 86+8. 95" 160. 38416.07" 186. 434+22. 86*
LSS ERTIR TS 7y 335.32410.41* 227.04415. 23" 104.12+13. 25¢

W—+ — 5 RS AT YLk Ak A 24 222.26+474. 50"

19 348. 66+399. 80" 17 800. 22+ 359. 83°

2.5 R-T-ERFGEVKRBEERXES W
AT SRR AR R R A LK & E A
o, 5 H A PR R O, Hoh 5 A LR G i R
E AL R (P<<0.05) s L AW 5 + 3 HLa
fitf 5 LA DA A e B A A LB B e S A O A
K(P<<0.01), 5H &R AW A 3¢, 548 &R A HLEK it
AR A (P<<0.05) s IR A& =5 L HEA L

B figs 2t AN AR 22 A HILBR G A2t A OG5 b AT PR i
AR BIL B At fat BRE G , (R SC PR AR R 35 e
BLBR fiff 1 5 Hb b A BILBR fifk i RS A BB i kA Y
TEAH 36 (P<C0.01) , {H 5 R A HLIK fif = 52 F A 56 ¢
F o b LA HURR A 5 AR R A PR G i B 6AH DG
5 R PR B 5 35 TF A DG (P<<0. 05) 5 iR & A Lok
fits 2t 5 S ML A R 22 A CE R (26) 5

F6 WM-T-ERFHVKREEBEXESH

Table 6 Correlation analysis of organic carbon storage in root—soil-grass system

- AT T o j:%“ﬁj)Lﬁk HﬁLﬁHLﬁ& ﬂ%%ﬁﬂ@e Eﬁmﬁk
fiti i fith i fith 2t fith 1t
A 1

LA i —0.638 1

R R4 = 0.204 —0.230
- A LA —0.559 . 933" 0.070 1
A B A —. 697 .979” —0.164 .918” 1
M 2 A BB A o 0.570 —. 670" 0.402 —0.473 —. 677" 1

S HURR A —0.544 . 950" —0.010 . 992" .914™ —0.519 1

R IRTE 0. 05 7K A ek 2 (P<C0. 05) , 3R /R 7E 0. 01 K AH P i 2 (P<<0. 01) 6

3 itie

3.1 EFEFMELSHEN T EANGRESNZME
ey 2€ ) B AR A5 R G A HLER JE A L R 9
Yy AR FR ORI S AT HL A P2 2, N oy S e R A 3

RYGSR I K B ORFE B S B A AR
TR TR R A TR A 3 Oy A O R
B SR | Bk R R X g T ) AR A W)
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BF5E R B, R T 25 AT BLAR 5 20 B o v 1



BAs kB

WOE 5 BB 2025 4F 31

A HLBR A di g, X 5 2SR R R E A B
A 12T v TR A | A R i B A B 4 AR —
B, Ul W A ML A 1 A S R A DLk il
(0 T ZEALRAR 70 o K g3 R AR AR R0 ) A AL A
B IF B SR NZRAT 7 A B T A0S R e A S R S
LA HUBRAE B E B R R R A UK &
A R AR A B AT A R AN AL RE AR E A
o R LS R B b AR kAR R R M) G A
17 L 58 S 3 7K SRR R B Lk Sy i il 79 3R 2 MR I
SRR iR AR B AR R R ARIKE
TR 25 5 TR T R ) A ML e R OO
A HLAR i B T LA AR B R b Ak B A
BU O Ak B v W e L R AR P e 1
b S R AR B o (R IRE CAACRE S Ak A ) A
A R T AR A AR N T e fROK R IE fiE
T3, AR T B i e [ A A R B S
fifp AL 2 S BSOCHORE T AL B - A AL B i A 1 TR
Do A 28 DRAR R I 77 A v ) R 4 ot e R A
N E AR TG MR PR B OB AR R, RO A 3
PR E T 2SN LT 2 A e b . R
FEAE Iy i 2 PO R e LB SE OL R R I8 B -
e O3 M I s 7 AR R B IR L A B T b AR A [
R A OGS BT WY, AT HLBR A A Nt AT
BB fifk 0 A AH B, EL AR e 0F M b A B fiff 28 0 4
TNAT )T A8 W 5k AR A B b v e B [
13 - S A AL BAR ek 12 15 0 A R AR B 2 7 T TR AL, 2k
4 v b A LA fik
3.2 FEE AR A R O B BB LR G B Y 2 0

AR AR T it AL DA e i R A 5 0 o i T v
LR SP O /g R S S W S R (B P i
WA BN S 2 A T ) AR W TR 7 1) 38 X AR A
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Effects of Tibetan sheep and yak grazing on organic

carbon storage in alpine meadow of Tibetan Plateau

WANG Lin,BATI Mei-mei, WEI Kong-tao,JING Yuan-yuan, XU Chang-lin,

YU Xiao-jun

(College of Grassland Science , Gansu Agricultural University, Key Laboratory for Grassland Ecosystem ,Ministry

of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability , Lanzhou 730070, China)

Abstract: [ Objective] The study was carried out to explore the difference of the effect of Tibetan sheep and yak

grazing on the organic carbon storage of Alpine Meadow on the Tibetan Plateau. [Method] The alpine meadow un-

der long—term grazing in Zhuaxi xiulong Township, Tianzhu Tibetan Autonomous County, Wuwei City, Gansu

Province was studied in 2021. The effects of three different grazing management methods (grazing Tibetan sheep,

mixed grazing Tibetan sheep + yak and Grazing Yak) on the carbon storage of alpine meadow vegetation, roots, soil

and ecosystem were measured. [ Result] The results showed that compared with other treatments, grazing Tibetan
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sheep treatment was conducive to the increase of aboveground biomass, which was about 1. 17 times that of grazing
Tibetan sheep + yak treatment and 1. 93 times that of Grazing Yak treatment. Grazing Yak was more conducive to
the improvement of root biomass, which was about 1. 14 times that of grazing Tibetan sheep + yak and 1. 04 times
that of grazing Tibetan sheep. Grazing Tibetan sheep was more conducive to the input of vegetation organic carbon
storage, soil organic carbon storage and root— soil—grass system organic carbon storage. And Grazing Yak was con-
ducive to the input of root organic carbon storage in alpine meadow. Correlation analysis showed that the changes of
aboveground biomass, soil organic carbon storage and aboveground organic carbon storage were the main reasons af-
fecting the organic carbon storage of root—soil—grass system. [ Conclusion] Considering the realization of ecological
and economic functions of alpine meadow, grazing Tibetan sheep was conducive to the input of carbon storage in al-
pine meadow ecosystem, which was a more ideal grazing management method in alpine meadow.

Key words: alpine meadow ; grazing management; ecosystem ; organic carbon storage
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