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Effect of CH, uptake flux under different tillage systems in wheat field in the

North China Plain
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Abstract; North China is one of the major grain producing areas in China, the calculation of the soil CH, uptake and
emission in this area play important role in estimating accurately China’s emission amount of agricultural greenhouse gas and
establishing reasonably agricultural mitigation and adaptation measures. In this study, the dynamic change and diurnal
variation of soil CH, flux in five tillage models during different growth periods in North China were studied using the Static-
Chamber method and the Gas Chromatography( GC). The results showed that, CH, flux had obvious dynamic change under
different tillage models in different growth periods. All treatments were the sink of CH, absorption. Comparison of CH,
uptake among different treatments indicated that CH, uptake flux under AC~PC > PH~PR > PS >PZ. CH, uptake flux
also had obvious diurnal variation, higher in the daytime and lower in night. Comparison of CH, uptake flux among different
treatments showed that AC > PC > PZ. As a result, CH, absorption flux was higher in the treatment of straw absence &
conventional tillage, but this model was not conducive to protect plough layer. In comparison, harrow and rotary were both
conservation tillage methods to keep a better ability for both soil moisture and fertilizers, and less disturbance to the soil.
Furthermore, CH, uptake were only decreased by 5.35% ,6.31% , respectively, in the harrow and rotary conservation
tillage methods than that in straw absence & conventional tillage method, and favorite to agricultural mitigation emissions.
This investigation proved that harrow and rotary conservation tillage systems were ideal to benefits environmental and soil

plough layer.
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Fig.1 Dynamic change of CH,uptake flux under different tillage treatments in growth period variations
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Fig.2 Dynamic change of soil moisture under different tillage treatments in growth period variations

®1 FEEEHBELEY CH,REEES5MRIEE Scm #iR 1+ 15k 5 B8 XS 47
Table 1 Correlation analysis between CH, uptake flux of all treatments and land surface temperature, soil temperature of Scm depth and soil

moisture in various growth periods

b33 Sem Hi iR L5k

HEH M Land surface temperature Soil temperature of Scm depth Soil moisture
Grovth period W FXRYK TR XA ADRE HXRK

Correlation equation R Correlation equation R Correlation equation R
&P Seeding stage y = 0.1168x + 21.86 0.5592  y =0.1172x + 17.772 0.4543 y = -0.0013x + 0.0978 -0.2897
A i3 Earlier winter stage y = 0.1429x + 3.3378 0.9413** y = 0.1375x + 2.1112 0.9351** y = -0.004x + 0.195 -0.8744*
FEE 1 Erecting stage y = 0.105x + 11.82 0.8370* y = 0.1163x + 6.2532 0.9016* y = -0.0021x + 0.1604 -0. 7560
3R Jointing stage y = —0.0637x + 18.865 —-0.7787 y = 0.079%x + 12.63 0.6416 y = -0.0082x + 0.2529  —0.9307**
FFAER) Anthesis y = 0.148x + 17.606 0.9727** y = 0.2714x + 14.252 0.9389** y = -0.0032x + 0.1855 -0. 6585
WoHkst Harvesting stage y =-0.0604x +27.939 -0.5220 y = 0.2828x + 17.003 0.6428 y = -0.004x + 0.1574 -0. 8246 *

% 0.05 BEAKFE(R=0.8114), = = 0.01 BEKFE(R=0.9172)

F2 AEEFHERAEHERR I HERIEE Scm #iB 1+ k5 K00
Table 2 Effect of different tillage treatments on Land surface temperature, soil temperature of Scm depth and soil moisture in various growth

periods
Growth period
e A i TR W B
ltem Treatment Sssding stage  Earlier winter stage  Erecting stage Jointing stage Anthesis Harvesting stage
AC 18.51bcAB 2.83abcAB 8.57abAB 13.43bcAB 22.26aA 24.47aA
Scm HiiE PC 19.15abA 3.38aA 8.75aA 14.08aA 21.05abcAB 22.90bcAB
Soil temperature PS 18.60bcAB 2.63bcAB 8.17bcAB 13.61abAB 20.52bcAB 23.29bAB
of 5cm depth PH 19.50aA 2.87abcAB 7.83c¢dBC 13.65abAB 21.69abAB 22.68bcAB
PR 18.00cdB 3.13abAB 8.00cABC 13.57abAB 21.58abAB 22.21bcB
Pz 17.80dB 2.34cB 7.35dC 12.86¢B 19.94cB 21.75¢B
AC 0.0887eD 0.1672¢dBCD 0.1090bA 0.1176¢D 0.0866¢D 0.0621dD
PC 0.1003dC 0.1645dCD 0.1230abA 0.1467bC 0.0897¢D 0.0765Bb
FHEEKE PS 0.1094bcABC 0. 1760bcBC 0.1273abA 0.1824aAB 0.1100bBC 0.0721beBC
Soil moisture PH 0.1071cdBC 0.1789bB 0.1305aA 0.1614bBC 0.1031bC 0.0681¢CD
PR 0.1146abAB 0.1616dD 0.1373aA 0.1558bC 0.1191aAB 0.0709¢BC
Pz 0.1198aA 0.1918aA 0.1379aA 0.1976aA 0.1222aA 0.0928aA

BHRE FRFR 1% KT LNZESR BEKF ,/NEFRER 5% KT L K2R B EKF
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TEIR B B 5 , CH, iR IOE B 7U3 TR, 78 6:00 7247 CH, IR B B 78 fb i B AR M8, AZ Ak, A
9.46 pg'm *h', 8:00,MEESIRIIFIE K ALFE CH, KM IHE B IR EH T o

30 — — RSRE —e—AC —o—PC ——PZ ~ 60

CH,jf £ CH, flux/(ug-m2-h™")

KA JE Atmospheric temperature/°C
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B3 AEHEERXT CH,RBGEEMHTL
Fig.3 Diurnal variations of CH,flux under different tillage treatments

2.2.2 CH,RcEE R H 2L 5 HIRIERE Sem HRAXR

1% 3 AIAI, AC.\PC B IR BE Sem iR -5 CH, WUGE B H LR B IEMKK R, PZ B Sem HiiR
5 CH,RYGER H LR R AN B3, U A0 3 CH, R licil & H 22 b AT e 2 H e R R Ry 3L [R] 2
Wiy, g AR E I WL, MhERIR B E  3 A FIBHEALEE CH, IR GE B AR 2R M EEREZ —.
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Table 3 Correlation analysis between CH, uptake flux and land surface temperature and soil temperature of Scm depth in diurnal variations

IR E Land surface temperature Sem Hiii Soil temperature of Sem depth
A& 3 Treatment LEPSIEE LEPS EPSYIE [P
Correlation equation R Correlation equation R
AC y = 0.3802%x + 12.779 0.6108 * y = 0.3068x + 13.933 0.5863 *
PC y = 0.8098x + 5.4098 0.7291 ** y = 0.3113x + 14.05 0.5728*
PZ y = 0.8001x + 6.8989 0. 6876 ** y = 0.1151x + 17.218 0. 3670

% 0.05 BE/KFE(R=0.5529), = % 0.01 2 /KF(R=0.6835)

H135 4 A %1,8:00—16:00, AC fJ Sem H1JR B2 5 F PC f1 PZ, 20:00—4:00, PZ #bi5 B2 & F AC HI
PC, N&K 3 R EREX IR A2 (L 7] LI i : AC F1 PC FHR PR d R, X N —MUlTE 368 AC A1 PC f +
Hom ST, WA I F L 58%t CH, &AL, T PZ & KRB AR fb 22 545/, PZ 1) CH, IR ISGE & 5 Sem
HRAHR R R A B, YA HAB R E R 2w CH, IYGE &, 7] ie 5 1B B SAR F L3 CH, B
SIE TP YBA X, eAE R R L BRI, XA F R AR — A
3 itig

HAH S PE S AT 8, CH R IGE B SIREE 2 IEA XK R, 5 1K 2R R, TR S K
BB EERW CH,IGE R, X S SREM ™ IR GR 3. APFRSREN  ARBELHETE
RAEAFAFHERTE B2, LIRREM L RS KEH BEZ W CH, MRGEE . B THESET 138
SR, B AR IR 2 A s IR A ) AV e e 4% A B PR B A IR A K B R R
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RETMTRZ A5 A0 B8 139 p A Ak CH, R A 73R8, A BTFSIE A, 3R B m 1 3 b A0 5 F ke 4L fb
TRTZE P A 0 P TR ) 390 CHL ARl T - 3985 2 398 K R W7 LA 5 438 + 3 ) SR AL R T
HLAL(Eh) B pH B SIS PR K CH 76 -8 (9 BUs RS0 CH, 19 S ALRIER ™

F4 FTEREREELESom BRER
Table 4 Soil temperature of 5 cm depth at different sampling time of three tillage treatments

HUEE ] bR JE Land surface temperature Sem H17 Soil temperature of Sem depth
Sampling time AC PC PZ AC PC PZ
8.00 21.33aA 21.00aA 18.67bB 20.83aA 20.33bB 18.26¢C
10:00 23.17aA 23.33aA 23.00aA 22.00aA 20.53bB 19.00cC
12.00 26.83aA 26.67aA 26.00aA 23.33aA 21.67bB 19.54¢C
14.00 29.00aA 27.83aA 23.33aA 24.00aA 22.83bB 20.67cC
16:00 24.33abA 23.33bA 24.83aA 23.67aA 22.33bB 20.53¢C
18:00 22.33aA 21.50aA 21.83aA 20.83bAB 21.33aA 20.33cB
2000 21.00aA 20.00abA 19. 00bA 19.67aA 20.33aA 20.00aA
2200 19.00aA 18.67aA 17.83aA 18.00cB 19. 00bA 19.50aA
24.00 18.00aA 18.17aA 16.83bB 17. 00bA 18.17abA 19.50aA
2.00 18.33aA 16.67bAB 16.50bB 17.00bB 17.50bAB 18.84aA
4.00 18.00aA 17.17abA 16. 00bA 16.50¢C 17.57bB 18.51aA
6:00 18.17aAB 18.50aA 16.67bB 16.67bA 18.30aA 17.67abA
8.00 18.83bA 19.83aA 18.50bA 20.00aA 19.50aAB 18.00bB

KPREFRER 1% KF L RERBEKF NEFRER 5% KF L RERBEKF

F AP TASTEA A B AR R A AR b, Ab B W) 22 R 81 2, AC il PC /) CH, Wil B — H A T4
R RV ROK S, R B E e i, 3l CROL I T H BRI PEBHEAL R, AC A PC # B AR (L3RI,
3 F IR AN Som 16 BB BOIRLBE OSSR K , 3 5 H IR B A 06, A IR IERE ) < R B R 3
AELF TR EMERE BE W, F SR R A TR, LB ERCR, R AL CH, B 7EE <R
4 LR RS PAFE E K BSF A AT ARG A, TR A F 3%t CH, i AL, B4 SRR
B, ORI AT E 3R CH, BRI, 5734, CH, I BERI RIS B4R & Rt il CH, A bR &
BEE A RGE USRI AR T CH, Aol , BRI F CH, M9HER, JR R —AMERIR T L3
JFA G5 R T CH, M EARAREE ™ BTAC T BIFHR B A FARLRHEE & E it — 5858, 534h, . PH
I PR 9 CH, RYGEE 27 A B3, KT AC,HEZE & T PS\PZ, il 1 % 4B 2 [d] £ 3 57K & 19 8. k7
BT, LR I PH A PR 3% &K B B3E KT AC 1 PC, ROGAERE A AEH X Tt sh i/, K- IR ZH
PR E™ , B SR BERAR, AT REAE — R LR T4k CH, MOTRENE Y. TRIMBEBEZ T3 3l %
K, T -39 CH, 486 3R f) e B3 Y BUAE L3RR (5—10em) , 25em AT HRMEAEA CH, AL
HET) X AT RE R AL PS A0FE CH, WRGE AR AR o S BF s R 2 - 498 S S IR e S+ R 2 8K
BEERTHEAM, B Sem HIRER , HEKTH K CH M 0,10 L3I BUIAXE, XFHE O 3R AH T
Sk CH, HRET 3, BB BRIk CH, TR ST ™) X L6 I8 AT AR A PZ R [RJ A4 & A0 B A8 1k rh
CH, RUCEEBARH EZIRH . 750,76 H AL, S BR8] R T A IE O0 T H BURC e , iX 5 3K
i FE AR SR A S H  EHIIF P e P SR R R RN B BRI A CHL IR g e PO BR AR 0L . BRI
AT RESE TR SRR B ARG, TR M S P2 2] , 39 b A CH, i S840 T B At B AR X IR B
BB RS 1 i BE TS & A ALTHRE , Rt + 398 CH, S 1b38 B R A8 20 3t U1, X — AR
ik — BRI

IR R, B AC 19 CH,CE BAGS , HICFBHE 7 3006 38 shBOR, A X Lt = sk
o, AR BERRX PIAP ORGP ERE R 07 SRR B R IRAE BE 77, 3 39 3h /), B PH.PR H HE AC /9 CH,
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B 5. 35% F01 6. 31% , B FIFAMIHE , BT LA IR 5 8% 5 A - R (R4 X P T5 TR, AUBE FIBEA X
PIFP PRI PRV A T B AR

TR ALESH VX CH, S AR OR i BT 78 X BR T BBV A S Bk WA Bt X 3 EE |, 9 R A
BE IERE AR ORI PEREEXT CH, AL B R M 9 SCRRIE 8D o BRI, PR3P P 1 B 76 3 I K T AL o
7, T RS LA R P PR R R I 5 CH, RGE B 595 2R, 5R3T H — 7 B BE s/ NPV e %o £ 3
RN , SCRE AR i SR R PR BE AN 2 CHL, B S A IR T 2 ek H 9 F) 5 B AR, AT AR IP Al AR 25
o
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