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Effects of gradually elevated CO, concentration on N,O emission from winter
wheat field

CAO Yanmei', KE Haonan', SHANG Dongyao, WU Mangiu', SHUAI Siliang', HU Zhenghua', LI Qi'
(1.School of Ecology and Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China; 2.Henan Institute of Mete-
orological Science, Key Laboratory of Agrometeorological Support and Applied Technique, China Meteorological Administration, Zhengzhou 450003, China)

Abstract: In order to study the effects of gradually elevated CO, concentration on N,O emission from winter wheat
field, a field experiment was carried out with Yangmai 22 as the test material by using an open-top chamber (OTC). Using at-
mospheric CO, concentration as the control (CK), and two gradually elevated CO, concentration treatments, Cg,( CO, concen-
tration increased by 80 wmol/mol) and C,, (CO, concentration increased by 120 wmol/mol) , were set. The results showed
that the seasonal variation of N,O emission flux in wheat field was not changed by the slow increase of CO, concentration. Dur-
ing 2017-2018 winter wheat growing season, the cumulative N,O emissions from soil in CK and Cg, treatment were (25.49+
3.33) mg/m’and (26.83+3.21) mg/m’, respectively. During 2018-2019 winter wheat growing season, the accumulative N,0
emissions in CK and C,, treatment were (113.06+2.66) mg/m’ and (121.20£9.28) mg/m”, respectively. During 2017-2018

winter wheat growing season, the cumulative N,O emissions

%5 B #A . 2023-05-08

EATE . F% (AR5 45 H (42071023 41775152) from the soil-winter wheat system in CK and Cg, treatment
TEEE A WM 1999-) 4 FImEN A, B - TR 50 A BFSE 7 1) were (25.99+1.39) mg/m’ and (29.83+4.20) mg/m’, re-
DML 5 1R R G A S, (E-mail ) 1473939077 spectively. The cumulative N,O emission from soil was posi-

@ qq.com tively correlated with the aboveground biomass of winter
BIRAEE . ¥ 1IE 4, (E-mail ) zhhu @ nuist. edu. cn; 28 3 ( E-mail ) wheat (P<0.01), and the cumulative N,O emission from

ligix123@ sina.com soil-winter wheat system was positively correlated with the
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aboveground biomass of winter wheat (P<0.01).
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Fig.1 The N,O emission flux from soil during winter wheat growing season
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Fig.2 Cumulative N,O emission from soil during winter wheat growing season
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Fig.3 The N, O emission flux from soil-wheat system during 2017-2018 winter wheat growing season
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Fig.4 Cumulative N, O emissions from soil-wheat system during 2017-2018 winter wheat growing season
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Fig.5 Relationship between cumulative N, O emissions and biomass in winter wheat growing season
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Fig.6 Relationship between soil temperature and soil N, O emission flux during winter wheat growing season
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Fig.7 Relationship between soil water content and soil N, O emission flux in winter wheat growing season
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Table 2 Effects of different elevated concentrations of CO, on N,O emissions from field

CO, Tk i

BF5TH Vel e XN, OHF L A5 EE PN
EBE, i e KA 280 TR RGN, OHERC RN T 43. 0% [24]
T, AR, F ARK 180 N, O RPN T 64.7% [19]
L, T T KA 150 EHERFERGEN, OF W HEACR N T 24.6% [25]
T TR AT N 80 LA /N R GEN, OHE L BN T 39.9% [5]
S IRIDIN ) IKAE-/NE 80 IR RS R TR R GEN, O RARHE L L S0 0 RF AN T 74.0% 1 [26)

62. 0% ; LRI 1 HE-4/NAE RGN, O AR I 23 31 S 35 0 T

24. 0% 1 26. 0%
AL IR KT 60 R FE R GEN, OHE I 102.4% ~ 140.0% [27]
EE, WAIRAM, R EiR 200 BERINT L3R R RGN, OHE i [6]
PR LR 200 Xof -3 R R GEN, OHEH i WO b 5 [28]
T, PR LA S i KR 130 X IR RGN, OHE BRI A B2 5 [8]
T VISR BT N 80 b4/ N FRGEN, OFF R Ve A7 . 3 R [23]
T, IR IR T N 60 X E KRG FR GEN, OF I Ve AT b 35 0 [29]
FIE L HTTA T KA 280 BEFRALT LHEN, OflF il [7]
), AR R 200 B 2RI N, O BAHERC R (P=0.006) [30]
hE T BT N 200 5 E AR T £ HEN, Ol [31]

AW RELH, CO, MR IE I TRIG S xf 3
N, OHE = AR g w2 /N 2233 Meta
IHTIE KRB, 24 CO, M B /N T 150 mol/mol , K
S CO, Y B TH i % HE N, O HE TR0 A1 35 4 FH A ot
ARG RS Z A, KA CO, W B B 1 XN
FIN, OHE i e A3 I 2 52 ), ] e J& IR B T KR
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B RHEEK R N SR T A i 2 T
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32 N,OHMS5TEREMEKENKR

N, OHE 2352 8 H HER B 52, A 5N
T B T i 2% - A AR W 0 BRI e A AR AR
i % A Ak Sl b ad AR AR R A, 2 HF N, 0 HE
W EEAE R, N, OHE i 5 1 8 IR B I
B, B Ak IS A 40 BT A s T 25 ~ 35 ¢
FREPE SO B, KRG FH R) N, O HE i 0 4 S8 3
Z IS BEEIEARSE, SIS g Rk,
R SN, OHF il it AR R IEAH O, ARG &
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R RREC L SRR 18 C A,
8 N, O HEBGHE &3k 2 W 5 T R, X AT e 2
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TR - HEN, OHEGE 5, Y - BERE IR F] 25 C
VI /NZE 2 it A I, 33N, O HE ik &
FaRI/D . CO, M B 14 Ab FRERAR T HUA I 4 09 p
8,387 T RME, Uil CO YRR T 130
FE 5N, OHERGHE & A G, o3 4h, 188 R o mf
DU i RO A 38 B K I SR SR B S A 1)
BV, il 3N, OHE R & A= AR AL

BT R - 3E K 3R N, O HE ik
BRI IREED B, S KE S #
HIN, O 5t 35 IE A 6 (P<0.05) , 2 %
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N,OHE X & 50~ 10 em F 3K 4> & & 2 8] 52 1EAH
Y I KRR T 37%0, A A TN, 0 1 HERK,
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FEROR IF MG, 7E2017-2018 4EA /N2 A K 2R 13,
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