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R 2 DX e V- i A PR L BRI AR -
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6.0~6.5 C,7 HRERm(¥MEHR 23.5 'C),>10 C
A ZCRR N 3000~3400 °C, JCREHAZY 150 . 4F
PR & 360 mm 247 (70%%E T E 6—8 A ), 4F
W78 B 1500~2 500 mm ( 70%E7E 4—7 1)
FHE B 1.0~1.8, WFFEREHL R R U0 LY ) v i B
Mo, MRV, fEEERCY—, #2 (0~20 cm)
FIEPACPE R NS 1 FroR . ARSI ARG B A
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2 WRAE
2.1 K&t

B K425 LI-8150( LI-COR, Inc, Lincoln,

NE, USA) t3emki & A shill & R4, e %
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Table 1  Soil background value of research plot
w(SOC)/  w(TN)/ EC/ w(Coarse w(Fine  w(Clay+
(gkgh  (gkgh (uS-em™)  sand)/%  sand)/%  silt)/%
1.27 0.21 7.42 16.04 92.76 3.28 3.96

WA =ML R )y 20 B 34 1 mx 1 m I EREDT,
FEME T A 1 A4 38 COp Wil 5 ( Bped
3 AR HSINE ) |, AEFASILIN 5 2 ] A
KZH 10 m, B4 PVC ¥R (4 20 cm, = 10 cm)
WA TS 52 2R 3 om. 2285 P rP BT RIER P Y
H AR . 13 CO, il S AE %% PVC 3 1 JHE
AT, RO g A TR S a5 R iR 22 . 2016
6 H1 H—2016 4 9 H 30 HE L, M
SEATR N BERE 30 min UE 1K FKE . 5 om 3
Aok R R 85 K e B 43 St 3 A e P T B e
AR RGN A | TR AR FIK R IR R 2 .
2.2 RS

Pl 2016 4 6—9 H HFfE/K T (Rain) RI500E
K (Rain=0 mm ) FIFK (Rain>0 mm ) #1757,
4 CO, J 4y H i i B 2B 5 00y IR | oK
WA RAR ST, WF9E 3 CO, HER H ShASHFE
Je HEE P 2 L % 5 CO, M 5 R A . Ak
A BIEI T 2080, 13 Co S 1
TR EK RS ESE T RE 8T, PR RSt
5 CO, HERBh A FAE R HGE R &R

48 CO, HEi 5 H R | SKEM B CRR
M= kZmirf (1) . (2) M oM (3)
UG

Rs=a1T2+b1T+cl ( 1 )
Rs=a2M2+b2M+Cz (2)
RS:a3T+b3M+C3 ( 3 )

A (1) (2) ., KX (3)H, RNTIECO,
Wk (pmolm™s™) 5 T, MAHIFAR 5 em HHEHE
FEREHEEE (C) . fKE (%) 5 a1, axs by
by, e ey (REIRZITA W FFE RECFNH %L
ay. by Fl 3 A0 — oM R T & RECHIH 2L
2.3 HEAIE

FIH] SPSS 24.0 #ATH R Iy 22504 . IwAHIC
M. R EZ I on R A M. fd
SigmaPlot 12.5 FfAEK .

3 ZHR5HH
3.1 REMERKFENKREFTE

1AL, ARKEAREA GO . B
TR AN R SR A R 2 (P<0.05) . 6
—9 H K A& N 204.0 mm, AS[E A G/ NIF
A 67.5mm (8 H ) >603mm (6 ) >46.1 mm (9
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Fig. 1 The changes of daily average soil temperature of sandy grassland in the growing season (a), the changes of daily precipitation and daily average soil

temperature (b), the monthly changes of daily average soil temperature (c), the monthly changes of daily average soil water content (d)

a, b and c represent soil CO, emissions differ significantly among different months (P<0.05); A and B represent soil CO, emissions differ significantly

between sunny days and rainy days in the same month(P<0.05)

H)>301mm (7 ), Hrh 6—9 JFEKLLEI 5
A 29.5%. 14.7%. 33.1%. 22.6%, 7 H&/KEAK
FHAMA G, AR Z Py 38R 35 K sl
H5EEKFMAEVNRR (K 1) o BERARKRE
APFH R (K 1c) . BESKE (K
1d) AR EZES (P<0.05) . 6—9 H I RHF K
(1 H - 38R 5 25.75 CCHl 24.52 °C
29.19 ‘C fil 26.55 ‘C. 25.63 ‘CfI 2823 C .
20.10 CH120.67 C, 6. 7 AWK HH 15 EF
TEF R 173, 2.64 C, 8. 9 ARR TR
MRAK 2.60, 0.57 °C, Hrr 7 H BERA R
Ko 6—9 ARG RN K HF-H 5 K500
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4.37%H1 5.53%, 9 H IR AN K LISk e 2R

R
3.2 WEREMAEIKSE CO.HMAM A E T

e 2 P, YR 3 CO, il H 4 H AR
ARG R AR K (6 M RERSN ) BRI A

SPFR CRAIETLT ek, TR H HERGE B TR R
6 A A HAALIAEESRT 7—9 A, 6 H K KFIFR K
CO, H 1 H i i 5 KAE 53 5 BLAE 11:00 ( 1.16
umol'm™s™ ), 20:00 ( 1.92 ymol'm™s™), #H/ M H
PLAE 22:30 ( 0.80 pmol'm™s™ ) Hl 04:30 ( 1.20
umol'm™s™ ), 7—9 HHERFIHK CO, A¥H i
B/MEHIAE 04:00—06:00, BEJ5ITIGHGHE FTF,
13:00—16:00 iAF|HAAE, 17:00—19:00 FF4fiZHT
TR, WRIGER AR, BrREER RN
H, 58888 EIEA 2L,
3.3 WREMEKSE CO.HMMEKEHT

+ 42 CO, A KB HEi sh A 2 M 206 1k sl i 26
I B A K ZA e (& 3)  BAERK T+
e Co, HE Y H 238 AR LV A 0.35~2.68
umol'm™s™, H/MEHIERER (6 H 8 H) , %
KRR (7 H 23 H) , BAMEKZEHBHE
HGE A 1.26 umol-m™s™ , B KA CO, H i &k
MR 1.51(7 A )>1.22(8 A )>1.00(6 H )>0.67



FRANSCAE : Vet i K I COL HRMURENE KoK A 520 Hr

(a)

Jun

—6—  Sunny day
—O— Rainy day

g
S
T

n
T

=)
T

Average monthly CO, flux/ (pmol-nr2-s!)

5
23:00 03:00 07:00 11:00 15:00 19:00 23:00
Time
(¢)

Aug
—e—  Sunny day

—O— Rainy day

»
o
T

n
T

Average monthly CO, flux/ (pmol-mr2-s)

.23:00 03:00 07:00 11:00 15:00 19:00 23:00

Time

Average monthly CO, flux/ (pmol-mr2-s1)

Average monthly CO, flux/ (pmol-nr2-s!)

637
(b)
25
Jul
—e— Sunny day
—O— Rainy day
20 F
1.5+
1.0 |
5 L L L L L L
23:00 03:00 07:00 11:00 15:00 19:00 23:00
Time
(d)
251
Sep
—o— Sunny day
—O— Rainy day
2.0 F
1.5+
1.0 |

.5
23:00 03:00 07:00 11:00 15:00 19:00 23:00

Time

B2 DREMEKSE (6—9 A ) BRMMALE CO.EERFHHNS

Fig.2 Monthly average diurnal soil CO, flux in sunny and rainy days during growing season (June to September) in sandy grassland
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Fig.3 The changes of daily average soil CO, emission (a) and the monthly changes of daily average soil CO, emission (b)

in sandy grassland during the growing season

a, b and c represent soil CO, emissions differ significantly among different months (P<0.05); A and B represent soil CO, emissions differ significantly

between sunny days and rainy days in the same month(P<0.05)

umol-m™>s™ (9 ) , HKAY CO, H i i K/ MK
w179 (7H)>157(6 ) >139 (8 H) >0.94
umol'm™s™ (9 A ) , KZ CO, Hl R M5
WA, 7 H B T HA A 4y (P<0.05) ,
FW 7 AREKZETIEE CO, Hultmgdl, 6—9

HAWRE L8 CO, HEBU HZERE R 1.57. 1,19,
1.14, 1.40 f%, WRHEHIY® TR, —HBimE,
KAEREK G 13 COL HERUE TRIR TR S5 T TR,
e H 6 HikA 0.5 mm /K5 CO, il 0.39
pmol-m™s™ ¥} 3.84 pmol-m™s™,7 JJ 12 H &4k
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2.8 mm [E/KJ5 CO, & 0.99 pmol-m™-s™ BET13|
2.67 pmol-m™s™, FEIKJE 43 B K AT 984.6%F1
269.7%,

3.4 WEREMAKSE CO. AMAMESSKREF
HIX &

I IR K 13 CO, A 44 H il i 3R T
3 K B % iz B ZIE R A G o3 A B AT H
SRR L m R RY (% 2) . CO, H#HH
Wi S5HEE (6 ARKERSN) | f/KE (9 AWK
BRAM ) Z IR BE M IEA KRR (P<0.01) . +
HE K5 CO, H HEGHE & ) AH ¢ R EUE RS K AT
KEEE A K Z eI S/, 9 H CcOo, HHE
JGE 5 AR E A RE (8 . 9 HKRR
AN EFIRIRAE, RIS A KW EDE, B
HEIKEXT CO, HHE & B 2 ks , (02
KT IR CO HER A AL, MR H 3
TR X CO, H HERCR A2 I B RNy, 14
TRE R AR CO, H BRI SN E iR
FTF R R 5 CO HERUA AR R B 5 1 K
ZEPHERE I Se I RS, B 3R e A K
HAXT Co, HERtRZm R FARKREH . 7 H KA
TR A 43R B A 3 Bk e 5 COL HERL AR5 5
B & FHAA Gy, £ 7 H HEREM S
TKEEXT CO, HERSEMA i T oA A7 o I KA
KAHE Cco, A HM R, HHRE | HEES/KER
KPR ZME AT o R T A B (K 3)
- SR R RN A 98 5 K R LRI FH AT A R R 1
CO, H ¥4 HHE I R/ MK R 95.0%( 7 H )>83.6%
(6 H)>69.9% (9 H ) >64.3% (8 A ) ; Ak
KA CO, A HHBMR/IMEIR N 85.5% (7
H)>778% (8 A )>59.8%(9 H )>45.0%(6 H ) ,
2% B G K - S8 B RN 4 398 5 K R L [RIE A X £ 4

CO, A H AR e M R m TR, H7 A
IR A K AR R 4 CO, A 44 HHR AR
THAUA G

3.5 WEREMAEKSE CO, EKFHMESKAEF
HIX &

AR, BRI R 3 o, {5
THERE . HESKER RS T IRETI,
R | S KRR COy MR IR RER
PR IR R E IR R 225 (% 4) o RN
RAFNFR R 4 FoK 5 3 CO w2 R 4L &
ER R TR, HESKE, TS
35 CO, R 18] 7 54390 0.636., 0.480, H:
A By 2 MBS 5K 0411, 0.089, FBH HHES
TR R A K2 13 CO, HE i = S, 435
CO, HECS 33 B A - 45 K it BRH S i AR
FAAk,, SR 3SR A  HEE T R AR K TR
AR A BRI 55 Jr iR AT, TR IS K R b
AR AR RS NS B/, 3R
B, R IR REH LR | ke
Xt 1398 CO, HEMCH BEBIERL N, 38 5 7K i il 4 1
TR B R(E A N 4.87% ., 25.94 °C, KT BT,
HEIN S KA R R KR 45 COL HER,
TR, S KA SRR, B
CO, HEji

HRAMN R CO e S HHOEE . IS
IKEAE B E/KE T (P<0.01) ¥I554 ookt
2, WK 2K 0.533~0.611, 1878 B F 44 5 K &
Al LR COL HEY 61.1%, IIERORMRE, W
K A ST IR R RN 8 S KB COL HEIT iR Bl
AT HEIE BN, Fem Tk 43.7%, FH
TR AN S KRN 4 CO, 3l R M EE K (7
P 0.572) FEFRK (P HEHN 0316) (% 5).

F 2 KRETFE5 CO. A¥AIEHIRERXD T
Table 2 The analysis of partial correlation between hydrothermal factor and monthly changes of diurnal dynamic of CO, monthly changes
Hydrothermal factor Sunny day Rainy day
6 7 8 9 6 7 8 9
Soil temperature/'C -0.479™ 0.968™ 0.406" 0.258" 0.373" 0.828" 0.773" 0.765"
Soil water content/% 0.912" 0.937" 0.673" 0.687" 0.511" 0.848" 0.743" -0.319

n=48; ** and * represent significant at P<0.01 and P<0.05 (two-tailed test)

*®3

REMERE CO A ANTHEES TESKE., BENNEFLEMEXR

Table 3 The linear relationship between the average daily dynamic flux of CO, monthly and soil water content and temperature in the growing season

of sandy grassland

Sunny day Rainy day
Month - - , - - >
Regression equation r P Regression equation 7 P
6 Rs=-0.007T+1.247M-3.344 0.836 0.000 Rs=0.0317+0.540M-1.521 0.450 0.000
7 Rs=0.0317+0.661M-1.430 0.950 0.000 Rs=0.0707+1.309M-5.737 0.855 0.000
8 Rs=0.0207+2.255M-8.919 0.643 0.000 Rs=0.0367+0.531M-1.766 0.778 0.000
9 Rs=0.0057+1.073M-4.126 0.699 0.000 Rs=0.0607-0.389M+1.859 0.598 0.000

n=48; Rs represents soil CO; flux, T represents soil temperature (5 cm), and M represents soil moisture content (5 cm)
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Table 4  The relationship between CO, emission flux and soil water content and temperature in sandy grassland during growing season
Item Month - SL.mny day 5 : Rainy day .
Regression equation 7 P Regression equation 7 P

Soil water content/% 6 R=-0.838M*+0.186M+1.456 0.636 0.000 R=-0.144M*+1.247M-1.550 0.243 0.000
Soil temperature/C 6 R=-0.532T%+0.0107+7.778 0.048 0.000 R=0.0027°-0.114T+3.174 0.011 0.021
Soil water content/% 7 R=-0.017M*+0.44M+0.317 0.393 0.000 R=-0.258M>+2.509M-3.807 0.531 0.000
Soil temperature/C 7 R&=-0.017°+0.035T+0.696 0.041 0.000 R=0.0027-0.079T+2.179 0.046 0.000
Soil water content/% 8 R=-0.091M*+0.047M+0.707 0.375 0.000 R=-0.154M*+1.475M-1.775 0.398 0.000
Soil temperature/C 8 R=-0.006T°+0.3107+2.737 0.053 0.000 R=-0.0027°+0.1687-1.496 0.110 0.000
Soil water content/% 9 R=0.153M-1.063M+2.338 0.577 0.000 R=-0.066M>+0.583M-0.231 0.360 0.000
Soil temperature/C 9 R=0.0027°-0.0417+0.743 0.313 0.000 R=-0.012T°+0.5867-5.943 0.480 0.000

m=720, n,=528, n5=622, ns=938, ns=704, n6=953, n;=835, ng=471; ny, ny, n3, and n4 represent samples of sunny days in June, July, August, and September,

ns, ng, n7, and ng represent samples of rainy days in June, July, August, and September, Rs represents soil CO, flux, T represents soil temperature (5 cm), and M

represents soil moisture content (5 cm). The same below

4 iTFig
41 REMAEKE CO. BHIMEREE ST
T ARYD TR A HE COL AEAS [l s [] RS b B HE
JICRRIE, R ARHE A S o fh X v B P 4 R A A%
AT A 2 R GERAE I B M ZE SC FEEE ( Chen
etal., 2017 ) , TiRH m IR R B+
e CO, HERUEA R B 1] R AR A 3 TF B —
(FRAEE, 2017) o S55RFERM, BRIV R A
KZPEAR R T 13 CO, H HE i KAl H
BAE 11:00—16:00, fFHe/MEHIAE 03:30—06:00,
FEIL A B A ASKERR BRI HAREREE . BFSY
ZER SR SR (2007 ) ZEARIE L L) | i
% (2016) fETHEICEE R, KIS (2014) 76
WA DL 7R M X D 0 7R A2 ) o J5 45 H 1) 1233 CO,
Hiik H AR AL LA LA — 2, 2 CO, HERGE & H A8
SR XA S To R . TR TR TE
KM BOK PR S T 38 CO, 7 58 I 1] N ZEAR R i
BRI (RS, 2003a) , [FEKE
S8 A3 COL HECESG (R IK 5 B T 218 AR
la) , BEARAYIFE RIS COL HERL H Bha B2
KFHMAEE (HHRE ., SkE%) , 286 H
i RFINR CO, HHRGIE R F 7—9 H. CO, H
1 R B S R X BRI B, SR
F&I], #[A] CO, il w A FFE KT, HAYH
AR S 2 R AR AR — B, R T E
B Y M BRI A G B . RIS sl 1 i 3
BRI, B RK—K 2N ISk R B
JEIEARA KA AR, VD e P I O

TR A T 2 KA 2, (8] 4 585
BALTERE, ERIMEFEEASH THRIZE S (Zhou
etal., 2014) , KW CO, HFMAEAE ERE |3
B Y IR B IR S, SR AT A0 — R AT 7R L CO,
HEHR &2 I E K 2 ) BR 3l ( Wang et al., 2016 ).
Xf CO, J 4 H it 5 S8 0 BE R - HE5 K S A i
AT RBL (£ 2) , CO, A¥H @RS TR
FE AR OCHRR R /N IS K&, RIHA RUE I CO,
H HEilGE & 37 HIE /KRR MK F R E, UE
7 AMERH 8, 9 AR KT LIS /KiE, AlHE CO,
H HE 5 A 32 s 7] RRE RN R AR e A48 30+ R
FERS KSR 52, HArhise R, L3RR
S K X R s R AR R Y, 2R
AT B EAE IR AT RN . Zhang et al. (2017 )
TEN S 240 B R M 5% & BN - 498 R 4 R
JERENS oy Blf B 3 CO, & HARMKIY 73% A
T4% IR E I K X A RN A s ) b [X 2%
BIRK (Perietal., 2015; Sharkhuu etal., 2016) .
AR, BRIV A K2 - R A+
oKXt I CO, HEAl AL RIVE H B ] ik
95.0% (% 3) , B d- B AN 4 48 oK i 1y ]
SR RE A B A M i A 1= 438 COL HERILY H S ZSHRHIE,
X5 Yangetal. (2017 ) AYZ5RIEA—F],
42 WREMAEKZE CO. £ KFHMIFEREE
S

+3E CO, HEd 72 = EAL 45 SR Py |
- 18 2 W I W AT P R AR T ) AR sk R D R
WAEH IR T=E CO,, WK, 14

®5 DREMAERKS COBESTEESKE. BENNEFLEXR
Table 5 Two-factor linear relationship between CO, flux and soil water content and temperature during the growing season of sandy grassland
Month : : Sunny day . : : Rainy day .
Regression equation 7 Regression equation 7 P
6 R=-0.0067+0.528M-1.081 0.611 0.000 Rs=-0.0107+0.238M+0.280 0.144 0.000
7 R=-0.0477+0.406M-1.113 0.582 0.000 Rs=-0.0807+0.319M-1.724 0.282 0.000
8 R=-0.0537+0.347M-1.625 0.533 0.000 Rs=-0.0867+0.246M-2.017 0.400 0.000
9 R=0.015T+0.212M-0.564 0.564 0.000 Rs=-0.046T7-0.136M+0.743 0.437 0.000
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W A7 B Z AR R R, ERAREAYET
PR A IR IERUEY) . 1
) MEAREYIR T (oK. B3R H3K0 .
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Zhang et al., 2017) . BFSERH, 7EREDARKFER
B, COy H -k 2 AU A 10 sl h £
(Kl 3a) , RNELRKEFEAKZ CO, HF-H44E
S AR sh ) SeBR R T, FRK R TR TR
DX AR KR E BN S R T, A ZE CO, HEk
AL S REK AP 8 2 UIAE G (Raich et al.,
2010 ) , A1KZE CO, HEi2: 5+ 5K KB A ( Jia et al.,
2012) | FRAHIRAR KRR ( FIHE, 2013) %
YIFX, R CO, H V¥l hig R, — it
THET T 5 X L PRI R s F Uk 115
1 CO, KRS (E 1a, | 1b) , BEREHES KEAL
TR, BB AR R RS CO,,
RIS K A B T 38 23 Sf CO, PRI,
SR B RTE +5E CO, HElum fEFEE 4
SIE “WERON" (FHZE, 20135 Liuetal., 2017;
Miao etal., 2017) ; H—J 71, XT2AREHR+
Bk, BKSEMR T RS KEAIRE, i1
UL IX I A YRR S IR SR, fREE T
TAE DR IAR RIS B, I3 CO, HEl
fn (FrapEsE, 2003a) .

HEWN T ff CO, 1l B AEREE KB AHEBURHIE,
PR AR E A K2 CO, HEtEM . fEAE K
ZRE F, VWA CO, HF-HHERGH 7w
K REI L E (P<0.05) I APRZES:, CO, H¥F
i 7 A W T HA 4y, 9 H BT
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B, AR K R R s B, AEIAR R
WG BIE N FEL CO, HERIE AN, MR FNFR K &K a5t
EEEAT, SRS o b T
YIS, e CO ki, 9 H CO, Mt
FALFHADA Gy, HIFEFR TR ARSI, M
T CO, WHERL, WATHE CO, HERBZIRE SR
B2 (BRel%, 2003b) , AWFFEEREH R
Y CO, BaEMBEFIEMIERR (£ 2), RBE
FEAR S8 e T R 3 R i E R R, AR
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T HERE RS KRR CO, HERA M E
BB T (B EEE, 2003b; EXUEZE, 2003;
A5, 2015; Wang et al., 2017) , WjEtE4:
K. EEMAY IV G RS A (5
8¢, 2011 ), -390 P AR A R RN
398 K R ) AL T B ) AR
R R R S RN A K A ) S

CO, AT —TusktE . $85. FeRE. k2 miznl
H5 8T, 45580, HHEREM S KRS+
HE CO R Z IS A IR, WAE ()
MR E (P<0.01) &M FE AR R, X
5 (2016 ) X7 B A E AT 5T 45 R A
— 30 WFFE BN 3 S K CO, HEU iR
YiEmTHEaRE (£3) , —hFmb Tz Xy
TEELOKPER S, 2Bk ER, REA KA ST
&, ZHIX B KBS TEAUKT, X5k
45 (2003b ) TESMIRIAT RS R—8 B—0F
I, Wangetal. (2016) 7ENZEH BRI 2011
ETAKTE (KRR 2267 mm) BF5E kM, I3
CO, HE 5 275 B K I A B AR AL 2 30 HE A [R] 9 A8
b, 1ER—Fh Ao, SR SR s E
K, HEY LR AR O 2 iR, DA KRR
i e AR K R IR AT PR A A 25 2R 48 WK R
FERIREST, AR RIS A FR AL Z R IR
1% 5 Sharkhuu et al. (2016 ) 7Edt321 . Liu et al.
(2009 ) 75 H E by iR B A BFIE 25 R A —5
R, 761 521 b X 35 K R R B - R
J&E R BR ] COL HECAY B R . — k&3 15
Iy MT R, 35 S KB A - SR EE X CO, HERLER )
BRI 63.6%F1 48.0%, +IFE& K 44
TR L0 B (0, K o - AR R R
BN 4.87%H1 25.94 C, F+HERIE SHY .
Ay KRG PE R DI OG, HHER LT R ER, T
TR T S5O A W SI3n  fE E AR T A il
e, SFECRZAYUT A, R CO, HEk,
2, AW COy HE, 35 Sk R T BIER, B
AR T AR X FE A AR 2R R A W35 sl T b 20T
B AR S, 3 Sk B R A AR R AL
G, S8 COo HEBE N, M EKE S T EIE
Bf, RS K ES R, AR TR R AE
YA A S B, S8 CO, HEMS/IN . 35 I i
FHEEKEXT I CO, HER A EMRIVE X H HEjk
FI R IR 95.0%, (HXT AN A K 2 A i B AR
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5 #ig
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Characteristics of Soil CO, Emission in Relation to Hydrothermal Factors
during the Growing Season in Horqin Sandy Land

. . * . . .
GONG X1angwen1’ 2 LI Yuqlangl , WANG Xuyangl’ 2 NIU Yayll’ ? LIAN Jie', LUO Yongqlng1
1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: CO, emission of grassland soil, as one of the key ecological processes of carbon cycle in terrestrial ecosystems, can be
used to quantitatively assess and predict regional CO, emission, and serve the regional carbon management. LI-8150 automatic soil
carbon flux measurement system was therefore applied to measure soil CO, flux in the growing season (June to September) in
Horqin sandy land, and explore the effective mechanism of hydrothermal factors (precipitation, soil temperature and soil water
content) on carbon emission. The results showed that: (1) For all sunny and rainy days, the diurnal dynamic change of soil CO, flux
showed unsymmetrical “single peak” curve, and the highest value was in the period of 11:00—16:00, the lowest in 04:00—06:00. (2)
In the growing season, the daily averaged soil CO, flux dynamic change showed multi peaks and obvious seasonal changes, higher
peak in July and lower peak in September. the minimum value (0.35 pmol'm™>s™) on the sunny day of June 8th, and the maximum
value (2.68 pmol'm™s™) on a rainy day of July 23rd in 2016.The average discharge flux in the growth season was 1.26 pmol-m?s™.
(3) The soil CO, emission rate was different between the sunny day and the rainy day, and it was higher on the rainy day.
Precipitation was the key factor to the soil CO, emission. (4) On the day scale, the synergistic effect of soil water content and
temperature in sunny and rainy days could explain 95% and 85.5% of soil CO, emission respectively. On the growth season scale,
soil water content in sunny days and soil temperature in rainy days could explain 63.6% and 48% of soil CO, emissions variation,
respectively; there is a threshold of soil water content and temperature for soil CO, emission, when soil water content was below
4.87% and soil temperature below 25.94 C, soil CO, emission was increased with the increase of water content and temperature;
The synergistic effect of soil water content and temperature in sunny and rainy days could explain 61.6% and 43.7% of soil CO,
emission variation respectively.

Key words: sandy grassland; growing season; CO, flux of soil; soil water content; soil temperature



