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The Rate of Carbon Dioxide Release from Alpine Scrubby
Meadow Soil Under Different Grazing Intensity

ZHANG Jin-xia, CAO Guang-min, ZHOU Dang-wei, ZHAO Xin-quan
(Northwest Plateau Institute of Biology,Chinese Academy of Sciences,Xining 810001,China)

Abstract: The fields experiment was conducted at Haibei research station of alpine meadow ecosystem.
Chinese Academy of Sciences. The results indicated that:The rate of CO, release rate occurred obviously
daily change,the daily released CO, were 7. 774 +5. 577g/m’ * d(Lightly grazing)and 6. 977 + 4. 947g/m’d
(Heavily grazing)respectively,its release peak was at 12 : 00~ 14 : 00 and the valley at 6 : 00~8 : 00 in
the morning. There was significant seasonal dynamic of release rate of CQ),,maximum value was in July and
minimum in winter. The correlated relationship between daily change in rate of CO, release and air temper-
ature of soil surface temperature was very significant(P<C0. 01). The correlation were extreme significant
(P<C0. 01)between seasonal dynamic of rate of CQO, release and air temperature and soil temperture (0~
30cm). Heavily grazing make rate of CO, release decreased.
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1.1 BAmMR

1.1 AREETHEAEREBILSEREALES
ARG E v QB b)), shAb 37°29' ~37°45'N, 101°
12/ ~101°33'E, ¥4k 3250 m, BB EFE KRS
&, FHRERN HREBEKRK. EFHEMER, X
FRKMES. FHKR-19C, HHKB=0CH
AESTH,<—10CH 3 TH. 80 ERLIKFY
SEEAGHBE. MHLLERERFAREHB I
R LL0. 062 C/FEBBFRY F MK 618 mm,
FEHET TS~ A, H2FRKEN 80% . MWL
KEKRES, AR THREEK,

1.1.2 SN R B AENBEIENE SR
H, EHEHEE RS L E AN EEHE
PR, R BB LA O Ry IR
®EL. AR ESEK AN FFA89.5t« hm *,0~
10 em), REMEREN 10.0%~20.0%. K&
ik 40.0~60.0cmol kg ' 2N EZEHN0. 4%~
0.8%, K CO, AR TY AR, EHXE T
FE BB N R T B B W, S BR 3R L , LR
THRHA MRS A REH 0BT O0NE
A bEYEHBEAD ., HER oH 440 R 7. 77
(BBO,7.85(HBO., REXAEMLES A
0.569 g +cm *F1 1.83 g+ cm *, &4 X 4518
0.943gecm *M2.52gcm *, WE B KINE
AP 69. 67%EE 61.84%,

1.2 RBHEi :

1.2. 1 BEFES 25040 T L 3t BF 3 A0 4 BF S8AS [ B
BoR B R EEN TR R AL RS
(Potentilla fruticosa) M H EE BB, A LI
8 5 (Kobresia capillifolia) | % % B (Kobresia hu-
milis) . B W M EZ (Saussurea superba) . E A BB
¥ (Potentilla nivea)HF R, B AEBABRER
BRI ETE.

1.2.2 HHBGRERBHRXMERX HpEmsn
8.02 hm®, 3£ 5 MK /NK", EBRHRXMEH
K47 CO, BBUGE R W E . BHKE X AR 8
WY . ERKFECHEEEHEE, BBeE s A
(5~9 H), BHK 2. 25 R¥/hm?, B & A i %
30% , BB 5. 35 ¥ /hm’, FI IR 60 %1,

.3 CO, ME

CO, 85 F A CID-30IPS £L4b CO, 2 #74L, K
PR AR AR O BB AT A R B R R e P
(B 300 mm, P42 245 mm), F & B4 58 4K R 3 L
AT, 89 X AE R b R Y, A8 K R B LK B
B, LIFIBE R4 Absolute THRER AT AR E R & .
TREB=AFEE, I EEYEE XS CO, B
W EAEAE B E F81K 10 min N 148 CO, 3K BE 3
H.MEO.5L «min ' W EBH 374. 42 mg » kg !
PRAES XL SR BEAT R HE . RN AKATER
BIE , X R &R BT R B K . CO, B #E R it
B

F=1/A + pVAC/At=phAC/At

LHF.FRHCO, BiE#R (mol « m %s '),p HIrAE
RETHENHSEEE LA,V SR AEEE.
JE T BRI R, AC/ o KN CO, ¥ B 75 10 & it
BAMEHE,

1.4 MEABSME

R H B P, BRIESRE N 10 00,12 ¢ 00,
14 : 00,16 : 00,18 ¢ 00,20 ¢ 00,22 : 00,24 : 00 h
KBH4:00,6:00,8:00,10:00h, BRWE
CO, B EM, g <EM 0~30 cm +ZHHE
B, BAEHRE 0~10 cm,10~20 cm, 20~
30 em,30~40 cm 1 40~50 cm I+ 4, Hit &
W K5, RS EMY E R T AR,
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Fig. 1 Seasonal patterns of CO; efflux(A),air temperature and soil surface temperature(B),

soil temperature(C),soil moisture(D),in alpine shrub meadow under different grazing intensity
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16.767 gm *d "(BBHO7T H 5 H)M 16.89%4 ¢
em od EPOT AT H).BEHBBREL
B ARH 1154 g-m *-d "GBRHOA A 23 H)
f0.947g+m *+d "(EBQ2 A8 H). BB
mTERX. EHYERS, BHRK 18 CO, B
R M 11.560+3.922 g +m *+d ', MEKKH
10.046+3.955g *m “+d ', fE 9 7 4 & ZE ¥4
B KA, CO, B s R 28 TR, &
RFEBRMMEN A, 2EFGMHER 7. 774+

2.1.2 EEHENER L CO, BHERWBEELL
Alaska R EMWE R 4. 9~5.9g+m 2 d !
B SEMELEENF T EAAS S L CO,
BRwmaEHER(E 1B, S RESHALE 7~8
H BREBELRAE1Z AL A, SEBAGRERRE
SRR 6.814.2CH 9.4£5.1C(RBH),6.9+
4.3CH 10.1£5. 1 C(EBD . 10 cm R FEVH 4L
figk 5 F L BEHLE 1C)., CO, BB YENS
HAEMSER MEO~30cm)ZE EHE BEHE

5.577 g+m *od "(5RHO M 6. 977 +4.947 g - KA D, FREWTHCO, BEMETHEZE
m *ed "(EH. KM ZREEEH.
Xl IWMCO,BHERSSEMBMBHHEXXR
Table I The correlated coefficient between seasonal
variation of CQ), release and air temperature and soil temperature
s ! HREE 5 cm #IR 10 cm #U iR 15 cm 78 20 cm #f1i8 30 cm #1178
Stocking Air Soil surface 5 cm soil 10 cm soil 15 cm soil 20 cm soil 30 cm soil
intensity temperature temperature temperature temperature temperature temperature temperature
. BRI . 0.8933" " 0.8975" " 0.9233"° " 0.9214° * 0.9147" " 0.9027"* 0.9009**
Lightly grazing
EHIX i 0.8509" * 0.894]1* " 0.8924" 0,9021"* 0.9048" * 0.9016" * 0.9034" "
Heawily grazing
*P<C0. 0]

2.2 IMCO. BHEEATUL

2.2.1 SFEEMNF ML CO, BEGEFRMHE & HAt
fE] o A 5 B B S 0 H L BRI XM H
AL AL, B R BRAE 12 5 00~14 2 00 h, B A&
HHBEWIR 6 : 00~8: 00 h, CO, BHUEERIEH X
KFE#K. 8 APIMRELE R H14.223 g m *+d!
(BB M 12.331 gem “ «d "(EPO, tbtk# i
(Fallow)9. 681 g * m * - d '"MIGRE, L KT H#
(Soybean)CO, Bk 22.2 g+ m *+d K,

2.2.2 {EAFRBGRE T . o 3 & f) + 1% CO,

BBGER M H B S S B R EEELBEE
LA 2A,2B,20), Bl X BERRBEEK,CO,
T TR B K SIR A 3 0 T R 6 A R U B
HEAXROMRETBEE,Msem T EEAXMBER
ZEM@E 2D),15cm M 30 em L EHHEB, B
EER D LB TER. BRESERRHLH
CO, RHHRSS\EMBRRFZ 2R BETEH
XRXRE D, M5+ WELBEMHLNABE.
AF1H2HM2H8HTHCO, BRERSK
RAMERENHLLRYRBE.

#2 tRCORHERATHESENMRERMNBEAXXR

Table 2 The correlation coefficients between rate of

CO), release and air temperature and soil surface temperature

OB B g 5HA13H 7H20H 9A25H BE2H8H
Stocking intensity Temperature 13 May 20 July 25 Sep. Next year 8 Feb.
HE(l) R 0. 8864 " ° 0.9313** 0. 8807"* —0.0269

Aur temperature
Lightly grazing L. R 0.9634" " 0.9294" " 0.8166" ° - 0.1574
Soil surface temperature
A
HEH(H) LR 0.9380" * 0.8532" " 0.8746" * 0. 5464
Aur temperature
Heavily grazing R 0.9251* " 0.8510°" " 0.8479" " 0. 6450

Soil surface temperature

' P00
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Fig. 2 Diurnal patterns of system CQO, efflux(A), air temperature(B), soil surface temperature(C) and soil

temperature (5 cm,D) in alpine shrub meadow under different grazing intensity
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2.2.3 MIEBEAYERSVHSE5LMCO, BY
HEMMERBE, b REYR AR S48
EHEWAE A RREYE. 1 CO, BHERY
MY EE 2R EEHEXBHKX r=0.8820,P
<0.01; EHKX r=0.9007,P<<0.01), CO, B 5
BEEYBREFADE. MG HRSBHE LR
KRB YA KB, BRAERK 0~10cm
+ 37 F 4> Bk 58.53+15.75%.55. 70+16.61%
(F 1D), 138 CO, B B0 % 5 1 K 404 % 40 47
HREV NAEEHRK, _E2RBEEMEC=
0.7682,n=9), + 3 CO, Bi#EARMNH T, Lit
RBNRENXYAPIRDEERKEGED.

2.3 HEEEXNLTHNCO BRRENER

ERHXLWCO REBFHEHX K (H
1A2A), BB, £ CO, BHER N 7. 774+
5.577gem *«d ', EHIXMN 6.977+4.947 g +
m ?ed ', BBUE CO, R M, 7 B A
BERAHT,THMCO, BRERZHERBE, &
HMYEKFEHG~9 A)CO, B ERLRBE QP
<00 ERDOD.BAHILXEKESTHESR, LK
CO, FEH0H AR /]S, P F PR B 19 1 3 CO, B
HEBEMN1.0g-m2-d'UA 2B EHL. B 7
SEFEWHEP, BRI BUBGR B K £ CO, B E
RERABE.

£3 tNCO.BYBXERTLTEIH

Table 3 The test of variance analysis of deil change of rate of

CO; release from alpine scrubby meadow soil

BB

. . SSs DI MS F P-value F crit
Stocking intensity
. EH(L). 1071807 11 97437.0 16. 678 3. 2E-22 2. 350
Lightly grazing
HER(H)

. . 1014757 11
Heavily grazing

92250.7

18.012 1. 12E-23 2. 350

24 HEBRS5LNCO, REBESBIH

Table 4 The test of variance analysis of rate of CO, release from alpine scrubby meadow soil

during the plant growing period under different grazing intensity

5 A ANOVA

Item S8 DI MS F P-value F crit

[I?aﬁmﬁ 331. 989 10 33.199 19. 929 2. 67E-05 2.978

?Hﬁ& . 9.371 1 9. 371 5. 626 0.039 4. 965

razing intensity

Rx 16. 658 10 1. 666

Error

i

Total 385.018 21
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3 wtip T R 7 50 T 2 3% 0 A 0 0 30 » R

3.1 REXLTNCO, BHEKEKNE
THAVANHACREY CREHAER. 7
HEMRAEIREREDS S THELLR. Fd
EwBEYEMENNEERERy IR, RE
BEmMBADBEBEREENTERF.KTF 0CHK
AEYIELBER, SREFADOCUL,. MEYE
HEEREM. BEAUEwEEWENLER
N # A, I XTI Y A R LA W R

CO. BMERSHEERBEMHX., LiEEHMEK
X,+tWCO, BEMATHMSEB BEREYR
HEMXXEGE2), tHCO, KRR TETERME
FIVE . 1 S R 1 PR 38 B B 2 A O 1 8
M CO, BEMETHESSTR MR 0~30 cm)
BRBEHEERRED., LREERBCKHE
SEE. ZWE TR RE,. X IERERARER
A B W, - S0 T R B B (L S R L S ()
ETHL . WTREEZEHAMRRZBN . BENE
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PHEFEZTIREEHHBETANER. FRR
JEE £ 78 A0 B % ) 249 3 804E 00 3 R A A S R R
BCO. BEMNBWHESARMNELEZRERR
BEARK A5 REH] , RA R AR 4 1 o S X L 3% 9 + 4
EmEs RIER R ERNERNE . H M
WX, BB RN CO, MBUERBHMAFHRE
BB, SANEFZBRE B8,

3.2 M4 CO, BEMEN

HEMNEMEHE T HREKEREL LAY
BB AIEE.0~20ecm +ZH 12.9g - kg ',
B RN 206.3 g + kg ', L CO, 9/~ £ R4
TEEWYRER. BitGXEEDREDRS
CO. BHERARYMHEXHE . ERHEREYREN
BB HEBE 7~9 AR, ARAEYERNSY
ABMRT~8 HERHM™. 5 CO' BR#EF
. 9 HREE SRR KRR YRR BE
AR BN, CO, HER % 28 TR, A& % CO,
BHEE. BEEOCUT. .MEYNHHIILEEIL.
WAty 1 ABIREI ASBEAERRES N
AE, - A b RN L P 0k, Bt 58 CO, Bt
RAeFHIRES.

3.3 Kk#3t CO, BHEKEH

+ K 4 AR e A Y AR B A ROK 4 R TR
THOESRE R AT B RN AT AR . BEE
MpH %, Wi XFEHREK 618. 4 mm, HF &
FHFS~9 A, BREKER 80.0%. MEBEMH
BTHMBRELREE LK EREE (4. 4%~
75.0%,0~10 cm), B i 3 A~ R BE XL 4 K K
CO, B & BB EH BUR,

3.4 AREBMBGEE CO, BARMK M

b b A= Yy BB B0 BE 64 3% o o 2D O R
T A R D SR BB R B
BEGEEAR BB ARERAR. BHRLE, +
SUAE fy REAER . DA W R b SRR I SR IL 8
AR LTS PR/ DA TR R Sk RO B AR R
2V, Bl Y BRERREYREEMK. B
i, FE EHAEOL T B KR HF I - CO, BER K
BHX /).
3.5 +tHCO, BEEBREEZ L MANAKNE

B, AP MBS KBRS, AR A
EYIRFTH L BB KRR L
HRREYFRBEREMN EZRFNF HL, -
HE CO, B B N IR BE B0 o ZUABORAAE . o I
WK, AR T B + R, CO, BEBUHE R
BREAE.
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