2L
38 B + ¥ o Vol.38,No.1
2001 4 2 A ACTA PEDOLOGICA SINICA Feb., 2001

B R XFERER T CO. B
AEHFHHE
KeE WIR OAXD AEA AR

(FEPEEAIERREEYHRF, @T 810001)

@i E R ACE301PSLISh COM AT, WRE T 18 fL ¥ B iR R - CO, HE iU
2, PFRGERERY.: (1)COHMERREWEM AL, HEBKHHBHEFAE 12: 00~ 14, 00 &t
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1.5mg/kgF B EH K, St AMEFRHMBRIFR =L THRAGEWH., BEBN Z0HT
FRERE, RRFEMEES I EEREFEN FERPREY, CRAFENRESENE
SRE., ARENEGEN T LEAIBREARE L. A THANRSESE (7.0%~
20.0%), E AR R M E RMEFE, AR E Sk COMPARMET £ 8 MY AR,
A, i T i A R A RES M, (R, EE W T E A, AR
BY 3ot 8% S R ZE I AR 3 ORI SR BT AR R B B A

1 HRAE

1.1 R
RBREEPEMEREESILEEEGESRASOI 37°29 ~37°45 N,101°12” ~101°33’ E, ¥

* ERESEMPIITIE (G1998040800) . FER # B H F BB B (KZ951-A1-204, KZ95T-06) Fl  E
FZEBIIREEAESRACMIEELEHHE
I F8 H #8: 1999-08-05; Yt 2146 ek H 38 2000~06-30



13 FRERE: BB KRHRE LCORM F EMLMENIE 33

#® 3250m), RAAEMBRAHESE, —FNARBREZS, AFERMES, £THSR - 1.7C,
MK 600mm 4, HEF AT T 6 9 A (HLFEMAKN 70%), EYWEKF KRR, 58T HEE
K.

WET ZAAA T LB FR B3 i B BB AR R, M B S B, S A
AW, AL & B (Potentilla fruticosa) 3 E BB RN, 48 U AW (Salix oritrapha) s BA LG H &
¥ (Kobresia capillifolia) , %% & ¥ (Kobresia humilis), 35 Wi R & % (Saussurea superba), E O BB
(Potentilla nivea) %R E. IRHR1E B BE BB RERLIEAT , BUBCIRE 0 5.35 R /hn® 2, 45035 84 R FH B 24
60%, BB ] 5 A A1, o Tad BEACHIE A, R TRk, B 70% MEE 40% 24, b LAY
BUADHEAD, HRRROGHEREREY L. HYEKS, BWIE COBRBRNSBEREFRE 1.

R1 BILHENERESERR

Table 1 Climate condition in growing season at Haibei alpine meadow ecosystem research station

W H Item 58 May 68 June 7H hly 8A Aug 9H Sep.

/] H&(C) 52 8.9 10.6 92 6.3

HERREE (C) 9.7 13.9 14.9 14.1 10.8

B K (mm) 63.7 127.0 85.2 123.2 48.6
1.2 MEFE

SRR SR A R P A T Y 5 3 T o 8 B DKL R B A AT A (6 300mm, 942 245mm) . W E BPHEAS 1K
JRBERAMT, Y XAk R Y), BRI R EI LK EH. CORA CI-301PSLLSh CO, 5 H7AX, LA
BE R4 Absolute T RESAT ARERE, TR RE=AFHE, REHK 10 208 A 1 CO,R W
16, DUL B Y58 R RS CO, MW BEAE A, RAEEZ 1min, WIE 0.5L/min. WERTA 374.42mg/kghF
WSS AT, XA A KT R RURIE, RESK AR AT K. COBBURRE F =
Wdc/dit®. HH, FH COBKRER (motm >+ h™')s WHBARAKKLRENEHRERKNFRR
# (mol/m’ » s); de/dry T 5E B [E] 3 CO, WK BRI AR AL 2R,

KW ESE K. B AMMBK, 2517 7 BF 22 BZEA#AT, BRESTE R 10: 00, 12: 00. 14: 00,
16: 00. 18: 00. 20: 00, 22: 00. 24: 00 XY H 4. 00. 6: 00. 8: 00, 10: 00. TERKWE CO, A FH BT, WES
B 0~ 30cm A [ LR LR, EEAWE B R ERSE 0~ 10cm. 10~ 20cm. 20~ 30cm. 30~ 40cm,
40~ 50cm H 1 W E + K5

2 H#R54Hm

2.1 EBUEXRZEER LT COBBERMNATR

BUBREFRTL L CORMELZRAN TN B EAHR(E 1), BRBRERY
BL7E 12: 00~ 16: 00 BT, B ARME tH BLAE 4: 00~8: 00 A4, MY E K TR LR EERT
13 COBRE RN H R HB SR, MRIBEMBAAEL, MR 6. 00CO, B
RZEWIE I, B 14: 00 K BAAE, BEJG XZEW T, ERHBER 6. 00 B T BAKME. B
R EAERE £ COBRMERARATRS, SH11H. 7H7H. 94 27 H (800~
18:00) CO, ¥ i 2 & F 9 {E 4 5 % 273.04mgm ~*h ™', 798.47mgm ~*h ', 334.19mgm ~*h "',
g1 H R (20:00~6:00) A9 1.09 £, 1.32 FFH 1.39 15, BALRIRRHRETE L CO,BHH
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Fig.1 Course of diel varation in rate of CO, emission from Mollic—Cryic Cambisols on degraded

grassland

22 RUEMBERELRER LTI CO. BEIERNMRERE

N [F] 1 3 1R AL B IR R ARTE 1 CO B AR (B 2). ERFR (5~6 H).
BRI (7~8 B) MBS 9 A), H 138 CO, BHUE RN FHEA 510 278.83mgm ™ *h ™",
562.03mgm ™ *h ™' 1 414.93mgm ~h~ !, BPELEH > HEH > BEFH.
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Fig.2 Deil variation in rate of COz emission in different phenological periods from
Mollic—Cryic Cambisols on degraded grassland

B 2 B T AR YRR AL R EHRETE + 138 CO FRRBE R M H B #HE,
BRI E 2 1 BUTE 14100 W, R R H B IBEE , B HF A EHRK. ARY
RIBAHRRERE £ CO.BBERSRB. WRBYERTEMXRR (K 2).

AR RS CO, BEUER AL ME (LSR FEHTERBEENE (R 3), EBY
5RFH, ERMEMHEYPBMEBER TEKE (P<0.05), MM SEREHPREEER
TEKE. FRPEERFWIINREEFER (P<0.01), SHEHPUREREEZR.
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£2 BUEHEARERL LTI CORMERSFBEFHHEXXER

Table 2 Relationship between rate of CO, emission and environment factor in Mollic—Cryic Cambisds
on degraded grassland

Y COM HUE R THRE Rk e 3 Y 58BHMXRE SHENHEERYK
Phenophase Rate of CO, Average Average soil Correlation with  Correlation with soil

periods emission temperature  surface temperature air temperature surface temperature

(mg/m’” - h) ©) () r r

BREH 287.83 73 10.2 0.9334"" 0.9547""

R 562.03 12.1 16.5 0.9709"" 0.9799"*

MR 314.93 6.9 9.5 0.9617"" 0.9266""

** P<0.01

K3 FRMRELRCO, HIBUERALSRIE LR
Table 3 Comparison of rate of CO, efflux by LSR method in the different phenophase periods

VR R B R EREEL
Statistical difference
Phenophase periods Rate of CO: emission 5% 1%
L840 14.0 A a
M E 8.0 B ab
BHH 7.1 B b

23 BUEMBXEZASEH L COBMEZNETHSE

HYAEKZ 5~9 A, 13 COBMERAHEMN SN (B 3), B M KT 2 g
AR, IR WE(E 698.66mgm™*h ™' tHIMAE 7 H 7 H; 5 1&(H 618.44mgm ~*h™ ' B8 A
2H;WAEHAECA 7THMTA 22 B BANMEKF BN 212.83mgm ~*h ™' (6 A 7
H); MY AR TR KRG £ CO, PR (320.86 + 130.49)mgm~*h~". 8 A
7 BWESR (12.33gm ™ *d ") 5 Seiko FEARRHE 11.1gm~°d ™" G5RMIE, BAE A CO,H
BAEAR™, TiEEE Alaska FRAMB R EEEY. £ K% HBKRIF 585.4mgm~*h~' (8 A 7
H), H/MRIE 203.81mgm™>h "' (5 A 11 B), BMEKFNE H COHHGE R 5 4K 1T
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Fig.3 Seasonal dynamic in rate of CO, emission from Milic-Cryic Cambisols

on degraded grassland



36 + ¥ #Ht 38 #

KR, 0~30cm & 2 VIR ¥ 2R B EM KR (R 4). BRI COHMM BN HBRMER
KB E& T RREER.
F4 HPEKFLINCOHMRESSE HRHBXIH
Table 4 Correlation analysis of rate of CO, emission to air temperature and soil temperature

in growing season

"oE = Ry
Temperature (C) Regression equation r

KREE y=—4327+47.41x 0.8398""
Ocmihif y=—85.01+37.44x 0.8495"*
Scmit iR y=—148.83+47.14x 0.8385""
10cmith i y=—121.0+47.19x 0.8419"*
15cmit i y=—99.96+49.29x 0.8541""
20cmih iR y=—77.32+50.48x 0.8472""
30cmit iR y=—30.80+47.44x 0.8231""

24 AERSKREI COBRBUERMFM
RERGA COBMEEA —EHM, 6 A7 HREMEKFNRME 6 ATHMT
H 22 BIRSREFITF & 5.

5 FARAXRSRRATHCO, BHEE

Table § The rate of CO, emission under different weather conditions

B # i g KRR SHE(T) WFRBE (C) COM M % (mgm h™")
Date Time Weather state  Air temperature  Soil surface temperature  Rate of COzemission
6A7H 102 00 y) 6.1 8.4 196.31
122 00 yN:) 15.8 26.5 362.05
14: 00 7] 17.8 27.0 345.55
7H22H 162 00 i 18.4 28.5 712.40
182 00 ) 12.4 17.0 581.64
20 00 N} 10.4 12.8 363.33

B 4 ATA, TRESEMD IRRE R, FREYRBNEEEZEWH. 8TT
K EET LRSS, LREKBERG AL FE BT AT, A CO, HARFHY
R BARAR (177 X 10 °em/s), ff RS EM KRS HET #1473 #. 7H 22 H 16:00.
18:00.20:00 B E K COBHE R 7TATHIK, 6 H T HERNEHEJMKT SA 21 H
WEE, M6 A7 HEWEHRKRER S A 21 HHEEMREERH.

2.5 MBHERAXNEEENER COBBIERMNYM

AR A E CO, BB B, AXWE CO, MM E RER N (11.56 £ 3.92)
gm 2d7'O, T EA &G T, B EEARE CO,HEHEFE N K (10.05 +3.96)gm *d™, B
BAMERERLT COBRBERSE FHRRK, ZEEFER (P <0.05).

) B REREERH, 1999
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THEP COMPFETERMT LEHHIY RO BE LT hER, LR AERE
RIBR R, TR R R RAEA . COHEMERR BB T A YR Ay ik
FRESEFARENGS™Y. Eik, ERm IR AEY IR RAEY SR REREE
REE W LH® COBRER. HFREAMS, HERAEMIKZEFNRE. HBEE. K. K
. RSN COHM, BmEEMES ?ﬁiuﬁﬂﬁﬁﬂ BN -1.7C. By 7
A FHSBEHE/NT 10C, BB —AGTFHRE - 15C., HYEKSE, VA 145 KRE
E.%ﬁ%%%%iiﬁﬁﬂﬁﬁ%$ﬁ1wmwmﬂm4mmﬁﬁ$%%ﬁT$§m
BBIR.

3.1 REX T COBMAIRME

15 BE A AR W 8 A5 00 2 6 0 3 I B2 R A 2 R RS2 3, TG L kot B o B g B AR 2
AEAE R, 0 BARR, ES . QAR R AL, 5 8. A5 B35 3h. Ky B R T 3K S MK 4 4.
WEYHEOENIRZHNFERFEN., IHEANFEERENSE T ARG ENE
MALE Y, B —8a#E—$ 5 L CO,.NO,.N,.NH,. CH,. H,0 %. Z¥ it 22 EEH
FHl. COHBERMHNESRR. HRRBEFLBIMMERREXE (X 6).

£6 COHMREESSR MRRENEXXR
Table 6 The correlation coefficient of rate of CO, emission with air temperature and soil surface temperature
B gt iR B <8 HRRE

Soil surface Soil surface
Date Air temperature

Date Air temperature

temperature temperature

5A11H 09517 0961 7H228 0952" 0.950"
5H21H 0.881" 0921”7 8H7H 0.894" 0916"
6A78 0.899" 0913" 8H22H 0.940" 0.955"
6A23A 0.621° 0.709" 9H7H 0.948" 0.922"
7H78 0872" 0.908" 9A27R 0.884" 0.853"

%6 A 23 B COHBERSSHE BEMEI, LAFA K STRBRREHER
BB EMERR, RELEWMEYRRAEHN TSN, WRREEET KNS
STEM, TR A, B B, ORI SR TIA, BAEM R B ER R RS,
A AURE A% IR W T B, B8 T 2 DL CO_HEMGE 3 5 LB (0 B BE A 6. O
0 5 U e R AR B 36 b, 0 — A L £ COL Y HERR B R MR B TR
fE. 36 ELBE+ BRI,

T3 COMMERN T WA SR, R 0~ 30em) BEA LR FOMELE
(% 4). BXEWRBRICKHEIE, BT RAENRE, T HRAEPRATRY
B, R TRRERRGESRIEENETELE, LT RRES LT NE DR,
BENS A EED LR A B 0 B, 5 I A R A 4 T
AR A AR AR R, T CO MM B S 5 B AMA R EAERE T B
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R AH S

UEHAXRBRGEREBMXEE B IETEGEIARRAREERENEIERE.
PR T 76 1y St X AR SR 0o COHERGE R M IR R A R EHUR. X 5HIAT Lz oF
R —3,

3.2 THRMEYT COHBMBIR I

HEENEETHRREFEE LENRSEBRANEE, MHEYRETEENY
FfR. EREEAEMALX RHAEY B EY RN COBBE A R IFHIAH KM, &
BAEMBRYBEP R FERI BT IEMHRIAE T~ AV, EEEYRBMEWHES
R 7~8 ABRERME", 5 CO MR E 3.

EHEYERKE, S ARERE, IREW [ F, HRE R WK T BRI MR T
B, REET LKA, REPR RS WY HEN L. FEREYBEREREHIFIHE M,
Fle A XBEE, MMAEYRMBTEBWRERE. MEKEMES, TEEEOAR, 1E
oA g AR E P 5R, 13 CO LR, 7 HE 8 Ak M. s ATAMUESRET
B, B B FE < BEAR, 9 A BESIR AR A W B E B D, COBMERZRT
K.
3.3 HE#EX COH AR M

RHMAESRERRBANEEEARELHEGEABERIHH CO,, REHYKE
CO,5KRMEHENERAAHEEHMMEZTERNFIAEY, MERMRE=T., KRR
TR COA WG 2] By HHER AL A W4 8 FTRE B SR 19 CO, MM FE. REIREHRRIE -
THECOBRMEREHY M EBSERENEZNHSEREEFEMRRXE, r = 0.9007,
P < 0.01. 58 COHEM S Y AR BRACI0R B X R R E U MR R i PP IR 58 B A %
B COMBBER, MALYRAKR, HFEEREMAR, AHARARK LHREF
T &5 CO,BHEM B 10%~40%", BREENM KRR PRAHTH—-LHR.

3.4 K43 COBREIR M

KA A (U W A AR B A RK 4, A1 T 3 AR O B T U ) R O A R 4
B.BEEMpHE. THRXEREFHRRE LKDEE (34.4%~75.0%,0~10cm) 5 CO,B
MEREREEMXER (r=0.7682,P<0.01). HEEKSEZXETLE, FAREBE
SHEY K K COBER RN IEHBUR.

3.5 ARIBHGEEXT COERAIR M

TEA B RCHOOR BE T, At b A B W BCOR BE Y S T g 20, 8 R R R D, |
FBBRAH EEHHENY, RHEREARAR, FERURERRR., EuRk)E,
H SRR, R BEMBAEY MR, R LS
&, AT 3 LA mEFAY, BAERNEYEYBREBTRAEYERRMK. A
i B Al B IR R - CO R U BB,

ZEFR, 1 COHBEREEZ HRANY RN BE . MEYRBNHE X EE
MRREVROHY. FEEF, TENHBEAS &G, BEIH WL EEYELRRE
YA R B, TR W 38 CORYHER., [ Bk, 138 COHEM R I i 34 BE i) 32U
R, BOPGRER K, ARTE S THREE 1B L, CO B3 X T k.
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DIEL AND SEASONAL CHANGES OF CARBON DIOXIDE
EMISSION FROM MOLLIC-CRYIC CAMBISOLS
ON DEGRADED GRASSLAND

Zhang Jin—xia Cao Guang-min Zhou Dang-wei Zhao Xin—quan
Zhou Xing—min

( The Northwest Plateau Institute of Biology, The Chinese Academy of Sciences, Xining 810001)
Summary

Diel and seasonal changes of carbon dioxide emission from Mollic—Cryic
Cambisols on degraded grassland were studied. The results indicated that: (1) Diel
maximum rate of CO, efflux appeared at 1200~ 16:00 and minimum at 4.00~ 8:00.
Rate of CO, efflux in the daylight was greater than that in the night. (2) There were
significant seasonal dynamic and phenophase changes in rate of CO, emission. Diel
average rate of CO, emission was 320.86 + 130.49mgm “*h~'. Phenophase variation
was exuberance > withering > green up. (3) Diel change course of rate of CO,
emission was controlled by air temperature and soil surface temperature. However, the
correlations between seasonal dynamic of rate of CO, emission and air temperature,
soil surface temperature, and temperature of each layer of soil (Scm, 10cm, 15cm,
20cm, 30cm) were very significant (P < 0.01). (4) The rate of CO, emission from
Mollic-Cryic Cambisols on the over grazing pasture is lower than that on the
moderately grazing pasture.

Key words Rate of CO, emission, Mollic-Cryic Cambisols, Air temperature,
Soil temperature



