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Field Managements Affect Yield, Soil Carbon, and Greenhouse Gases Emission of Winter Wheat in North
China Plain

WAN Yun—fan, LI Yu—e, GAO Qin-zhu, QIN Xiao—bo,LIN Er-da

(Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Key Laboratory of Agro—
Environment and Climate Change, Ministry of Agriculture, Beijing 100081, China )

Abstract: Five dominant field managements in winter wheat field in North China Plain(NCP )are chosen as treatments. That is (1)residue re—
moval(TRR), (2 )residue mulch(TRM ), (3)No Tillage(TNT), (4 )residue incorporation (TRI)and (5)manure(TM). Using automatic cham—
ber and GC measurement system in the field to monitor the greenhouse gases emitted from the field during whole season, by *C nature abun—
dant method to monitor carbon turnover, winter wheat yield and soil organic carbon is also been monitored. The results showed that ; The treat—
ment yield in descending order is TM, TRI, TRM, TNT and TRR respectively, same tendency with the soil organic carbon (SOC )renewing
percentage. TM can more significantly increase yield and SOC, while TRR and TNT can slightly drop the yield and SOC. The methane from
winter wheat field is less than 1% to total GHG emission and maybe neglectable, and N,O account for 2.55%~11.62% to total GHG emission
in winter wheat field. The major N;O emission start from jointing stage and TNT, TM, TRI has higher N,O emission around 10% of total GHG
emission, while TRR, TRR has lower N,O emission around 3% of total GHG emission. CO, account for over 88% total GHG emission in winter
wheat field and for TRM and TNT the portion is over 95%. In general comparison, TRI has relatively higher grain yield, SOC renewed and
SOC increasing, and relatively lower GHG emission. It is a good method for carbon sequestration and GHG abatement.
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Table 2 Field managements influence on winter wheat

yield and biomass

Ab FER/kg-hm? M EAYE/kg - hm?  HRE/kg-hm?
TEFFRBER 5 911.5¢C (100.0) 7 592.8dD(100.0) 1 841.4cB(100.0)
FEFFFRE 6 212.0bBC(105.1) 7 996.3¢C(105.3) 1 921.8bcB(104.4)

b 5 543.2dD(93.8) 7 257.8eD(95.6) 1 692.2dC(91.9)
TEFFIEE 6 403.8bB(108.3) 8 431.1bB(111.0) 1 947.9bB(105.8)

RFAE  7297.1aA(123.4) 9 494.6aA(125.0) 2 211.4aA(120.1)

P RIEE/NE KB TFRAFR 5% 1%LSD BERE, 76
S HRME AR RE

23 BNERESHHE
2.3.1 CO,:BEZ ML

1403 MBI T & /NE Y CO, il
FHEAE BT CO, R M | T LI B
A AR SE CO, IR, PR
30 mgCO, - bty 4} B %4 FARA BT FTRA I 5~6
FEA 2 £ AR CO, B 53 AE BT CO,
S R e/ AR B A — 8 AR FIALBE CO, i Sk
B HIOMIFRREKIE FEFR R FEF R R
VIRV SBE, IR TR SR FF I 2 A2 A 0
Sh, FofbAb B a2 SR BT, M EL/NEE R R K
G BOE RS A B, T AR CO, HEBU
%, — IS U R , 7 — 7 R A
KR CO, BRI, 3 2 h 3 FHFSFFAL RS A URHEAY
W R FREFR ARSI, ORI CO, it
IR (B CO, HEBUB A FIS R IR, 3
VRS FTIRHE , 3 R MR SRR AL B I CO, Kk

®1 AEHEEEEETIRENRNELRERE

Table 1 Changing and renewing rate of SOC in different field managements

e 3 KR 8°C 1B %0 AR/ 8°C 25 41% 43 S0C TEA YR/ C kg +
EWE WERH mAmR tChe” EHil% PR WARIE /%
TEFT R -21.15 -21.34 -26.80 0.36 -0.90 3.39d 1341 13.22 -1.47d
FEFFRE -21.25 -21.51 -26.53 7.62 -1.24 4.99¢ 1343 13.66 1.70c
Ffk -21.36 -21.45 -26.81 0.44 -0.44 1.72¢ 1343 13.35 -0.55¢
FEFTIE G -20.54 -21.04 -26.53 7.63 -245 8.38b 13.52 13.88 2.63b
RFENE -20.77 -19.43 -16.25 258 6.48 29.76a 13.78 14.26 3.48a
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Figure 1 CO, Flux in winter wheat growing season
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Figure 2 CH, Flux in winter wheat growing season

HEKR, X CH, A (R E R, A, WSk -
RF, LR RA/NE AR B CH, Toit R HEa R iy
HRERT AL, KEB/FETE 10 pg CH,»m?-h™" D)
T, % S AR = AR HE O A R
2.3.3 N0 R

&l 3 B BRA/NERFRIHB N0 i# & . K
A LA NLO 38 52 70 R A S5 18 5 B i vy o Al B B
TRZAE . MTERRA I, N,O @ RARME, BAKA NO K
Ho ARAFEZE NO BEZEREKR, REELHE
N0 38 & A L H A A3 R T 2, X AT BB TR A
B EFY £ A LBFE AR, BA ] F N0 9™
HEPEL FEFPR BR A AT IR P A 1 N,O HEfGHE & H
BEE BEWE AR E T RA 3, B BRE
TIEBHA R T NO BIHER, MiAS AR LU RS FT
5o, NI RER HH 3 £/ N,O,

30

N#F#E O RFRE B8 %8
MFFF G AR

= 20r

k

a0

= 10

I

)

2 LU : |

z
RACHT A BEE AEFEHTY

—10- R

B3 Z2MEERKFESHE N0 EE

Figure 3 N,O Flux in winter wheat growing season
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Table 3 Net GHG emission in whole winter wheat period

SEFPEHEU kg - hm™ R %
CH, CO, NO AllCO,e* CH:, CO, N,O
FEFTRRBR 033 1137.06 032 124447b 056 91.37 8.07
EFTEAE 020 91336 010 939.81c -0.45 97.19 3.27
%#F  -020 61492 0.05 626.64d -0.68 98.13 2.55
MR 024 1069.06 037 1179.57b -0.43 90.63 9.79
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