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Fig. 1

Daily variations of CO,, CH, fluxes under different tillage treatments at winter dormancy stage and jointing

stage of winter wheat
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Fig.2 Daily variations of average soil temperature under different tillage treatments in soil layer of 0 ~20 cm at

winter dormancy stage and jointing stage of winter wheat
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A ST RI AT W CH, HEHOE 2 5 45 BF 2 £ 5
JFE RIS PE I AN B3, Ui W] CH, HEE & H 28 4k AT
Al 52 Fo PR o S R
1 FEAHE#RET CO,.CH, HHMEES
EMELREENEXRY
Tab.1 Correlation coefficients of CO,, CH, daily fluxes
and soil temperature in different soil depths under

different tillage treatments

BEE B2 R I R R/ em
KW TH N
it 5 10 15 20
NT  —0.121 0.176 -0.124 —0.166
o« ST 0.047  0.130  0.038 -0.057
)
: RT 0.077 0.375  0.035  —0.097
CT 0.060 0.073 —0.114 —0.201
A
NT  0.05  0.457 0.499  0.463
ST —0.035 0.524  0.561  0.569
CH
¢ RT 0393 0.182 0.224  0.218
T 0.138  -0.041 —0.168 0.053
NT  -0.450 0.829"* 0.748"* 0.525
ST -0.387 0.747°* 0.667*  0.545
co
: RT  -0.467 0.817** 0.751"* 0.532
" CT -0.427 0.861°* 0.776** 0.591*
AT
NT  -0.362 0.18  0.285  0.304
ST —0.372 0.122  0.253  0.407
CH
¢ RT  -0.198 -0.079 0.043  0.157
CT -0.045 0.003 0.037  0.047

E AR n =12, « KRB FMRK(P <0.05), * = FRPEF
X (P <0.01),
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4 FhBEVERS I T AR F W CO, ~F- 2 HE ik & K/
HEGHAE > et > WA > bk SR T e B
AL 48 B 1E 4 1 CO, 2= 747 °F ¥y HE ik & B K
23.3% ~27.1% . 4 4bBE CO, Z= 745 HE HCE & 5
U IR AE A /N R R (10 H BA) ) Fnllc sk i (6 H
HA)) | Fre Mg B LE B A 0] (12 A A ) o 3% i
(9 IC 725 i T phy B VR B 1R AR S0 A ik v e
by T R T e T 4 S0 % i R e ) 2 R
IR BB, X 5 2 ks iR 4 L. €O,
TR AL GE R AL BE 5 5 4 1 .007.55 mg/ (m’ +h),
G BE b B AR, R 729. 16 mg/(m” - h) | B # A 2
278.39 mg/(m’ - h) ; CO, HEM AL W, G Bk &b P I
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(i) Bsf 55 A 2 i AP 0 I L 3 R L B A
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Fig.3 Seasonal variations of CO,, CH, fluxes under different tillage treatments in winter wheat fields
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Fig.4 Seasonal variations of average soil temperature in soil layer of 0 ~20 e¢m and soil moisture in soil layer of

0 ~30 cm under different tillage treatments in winter wheat fields

VE:1~6.7 ~ 12 48512 2011—2012 4F 20122013 44 /A2 B0 04 00 62 B4 000 3895 000 TF 26000 000

R2 FEBEHEET CO,.CH, ENHNMEBEESEHELIERE L ERESKENHEXEH

Tab.2 Correlation coefficients of CO,, CH, seasonal fluxes and soil temperature, soil moisture in different

soil depths under different tillage treatments

. HHE B2 - iR I R/ em A2 A5 B K R L/ em
o it 5 10 15 20 0~10 10 ~20 20 ~30
NT 0.591 " 0.621 " 0.651° 0. 667 * -0. 445 -0.355 -0.169
ST 0.525 0.562 0.584° 0.524 -0.295 -0.476 -0.391
€0 RT 0. 564 0.582* 0. 529 0.539 -0.499 -0.457 -0.238
CT 0.582" 0. 509 0. 494 0.516 ~0.690 -0.692" -0.573
NT 0. 565 0. 564 0. 560 0.553 -0.401 -0.074 -0.060
ST 0.525 0. 504 0. 484 0. 486 -0. 446 0. 146 0.130
CH, RT 0.367 0.336 0. 407 0.390 -0.274 -0.033 0.233
CT 0.204 0.305 0.327 0.286 0.158 0.434 0.593 "

AR n =12, « KRR BFMK(P<0.05),

CH, 2= H i & 5 2% B = 1 8 2 2 A
KEBARE . BREGEPFELIT CH, 29 ki
52 20 ~30 em I3 E F KRR B IEA
KRR N 0.593) 5k, £ 4L B CH, 2= HE 0
5 &R TR KR Z AN B B B R G
Pho X SHRESE SREMET BTSSR KL,
Ui B A CH, HEHOE 32 HoAth 22 Fh P 2R 9 3 6] 52
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(1) FRBA /N2 A T HE MR K BN CO, 5 AN
CH, JCHIIRE 4 FIBHEAL LT CO, BT HEIGE
B ARG > BERE > A > bk, CH, (925144
WS AR < BERE > R GERRAE > S bk > TRAR . S A
X RERERIE SRR, nl AR I CO, 215 F- 2 HE K
i 23.3% ~27. 1% s Fedt AL G VE AT Tt AR
FARTHEIN CH, AYZT5 P Wlicit ik 209% DL E .

(2) ARG IE T A /N4 B CO, Al CH, #F
AWR I B AL AT AR . A AL HR I CO,
H HE I 3 2 B B R AR B vy Y PR T Ak
FHAE , i 5 0 B AE 0200, f AR i H BLAE 10: 00,
CO, Z 4y Hl T I d oy WA Y B A 2% /N 22 6 o 0 AT
AR, F AR S BLAE A . 4 FRBRAEREDE T CH,
HHE R 2374 HE i A AR 22 5 B (AR
WA . A A AL R

(3) ARG 23 A 2 BT, A [6) Bk A 4 e 1 & /N 22
K CO, HEHOE RS 0 ~20 em 4% )2 IR E 2
IEAISE, 5 0 ~30 em £ 4 J= 4 5 i 5 7K R B A
KKF . X UL L IR AL | 5 5 7K AR 3 A [
PRVESEIE T 2 /N A CO, HEMCIE 1 22 57t 19 T %
JEA o 25 4b B CH, HERGE 5 0 ~ 20 em 45 +JZ £
SR IR AN SR OC A&, 5 A S TR 5 K R ] A A
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Influences of Tillage Methods on Carbon Dioxide and Methane
Fluxes from Winter Wheat Fields in Beijing’ s Suburb

Zheng Zhiqi Wang Shudong He Jin Wang Qingjie Li Hongwen Zhang Xiangcai
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: To determine the variation of tillage on carbon dioxide (CO,) and methane (CH,) fluxes from
winter wheat fields in Beijing’ s suburb, different tillage methods were experimented in Qingyundian
Town, Daxing District, Beijing. CO,, CH, fluxes were measured using static chamber-gas
chromatographic techniques during two seasons of winter wheat ( October 2011 — July 2012 and October
2012 — July 2013 ). The experimental results of the four tillage methods, i. e., no tillage ( NT),
subsoiling tillage (ST), rotary tillage (RT) and conventional tillage ( CT) showed that soils with winter
wheat were the emission sources of atmospheric CO, , and the sink of atmospheric CH, during crop growth
seasons. Daily and seasonal variation of CO, and CH, fluxes changed significantly for NT, ST, RT and
CT treatments, respectively. The maximal daily emission flux of CO, appeared at 0:00 am, and the
minimum emission appeared at 10:;00 am. The maximal seasonal emission flux of CO, appeared at
seedling and maturing stages of winter wheat and the minimum emission appeared at winter dormancy
stage. Daily and seasonal variation of CH, fluxes under four tillage treatments showed a significant
difference, but no significant variety regulation. The seasonal CO, flux positively correlated with soil
temperature in 0 ~ 20 cm soil layer, while negative correlation was found between the CO, emission and
soil moisture in 0 ~30 c¢m soil layer. The seasonal CH, flux positively correlated with soil temperature in
0 ~20 cm soil layer. In winter wheat fields, the seasonal mean CO, emission flux demonstrated as CT >
RT > ST > NT, and the seasonal mean CH, absorption flux demonstrated as RT > CT > NT > ST.
Compared with RT and CT, NT decreased soil CO, emission flux by 23.3% ~27.1% , and increased soil
CH, absorption flux by over 20% . Generally, all the four treatments (NT, ST, RT and CT) enhanced
CH, assimilation at different levels, and no tillage would be a better tillage practice to reduce CO,
emission for winter wheat fields in Beijing’ s suburb.
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