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Effect of Exogenous Nitrogen Addition on Nitrous Oxide N,O Emissions from Wetland Soil
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Abstract: It is important to make sure key nitrogen driving N,O emission source from wetland soil for efficient N,O emission reduction. In lab—
oratory, the temperature and humidity were kept constant to study effect from different forms of exogenous N on N,O emissions from wetland
soil by gas chromatography. The results showed that all groups of exogenous N inputs increased N,O emissions from wetland soil in contrast to
CK group (4.4 mg+m?). Under the group urea (U) alone and the combination of urea with ammonium nitrate (UAN) in a 1:1 concentration ra—
tio, the change of N,O emissions showed a unimodal trend, first increased and then decreased, the peak value 10.6 mg+m™ and 229.0 mg+-m™
of N,O emissions corresponded to U and of UAN, respectively. While N,O emissions showed an upward trend for ammonium nitrate (AN)

alone, within the range from 32.6 mg-m=to 111.0 mg-m N,0O emissions. All exogenous N treatments increased N,O emissions more than CK,
UAN combination>AN alone>U alone. This provided a scientific basis for predicting greenhouse effect caused by N fertilizer in wetland soil

from farming—pastoral transition zone, as well as a reference for effective reducing N,O emissions from wetlands in Inner Mongolia Plateau.
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P52y 1 D N AT 7K 2R P A R Tl e T8 B, b
AL B N40°46' 47" JE111°39'47" . % X S f T 5
(300~400 mm ), H1 F K47 883 (1~3 m), MR FLEL B
S0, A 32 T R T A S A AT A%
WA . SRAEAIE /K X 0 M 1398, B kG T, 42398 pH (i
8.3, &th& i 9.8 g kg, AHLR 3.6 g-kg™', WA
32.0 mg kg™,

1.2 iK5ig it

oA IR AT 3 J5 e R 25.0 g 4386 39 A4
250 mL (SR o B8R 1 AR IME ] 2R A9 2818
IKAE R U RRA, 3 AN MR ZH = (1) IR KI5
(FHPREL KA () IR FE SHSIREL 1:1 FL HL /K
WA RIEAY P E R 1.0.2.0.3.040 g- L7, HA4
Rl E 3 ANEE . B IR N SRR 1 4
22 CHEE MmN, B R 2 JH.

1.3 NO (iMEMITEF &

RAEIE U Agilent 7890A “UAH (4 35 UK
N0 MR IE . AR AR BE : Cs(mg+ L™)=AsxCy/A,
o As g I FE S 00 06 T R 5 Co S AR MR B2 (1.0
mg- L) ;A0 AR MIETRFL, N,O HEil & (mg-m™)=
(M/22.4)xCs(mg- L"), M 2y N;O (1943 F it i .
14 HRBHGIT R

% H Excel 2007 F1 SPSS 13.0 #f4: X A [ kb 2 3
ANEE S XA NLO HE it A TR AL B B R 3Ry 22
SYBTRRIENE A3HT , I FH e/ 2 225 53 (LSD ) XA [R]
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XTHRZ 4.4 mg-m™, BRALFRZ 3 G 2.0 g- L &
20 25 53 0 2 (P<0.05) A, HoAth 7] 5 20 S5 0 R 22 A
2 (P>0.05) , A R R IF AR M H - 30 F ) 2R
PREHY B PR 2R TS N i3 28 NLO my kil 2
PRSI vk i B AR L A B Y IR RSN 2.0 g+
LB BT NO HERC R A I4E(E 10.6 mg-m™,
2.2 FHERSRIANINSIRH T3 N.O HEEEMNEN KR
F 2 1 a1, NH,NO; A& —F 54l N,O HEji i i
22 TR IR 4.4 mg-m™ (P<0.01), i B NH,NO; &
T A ) R IR B NHNO; IS0
ARG NO HERCR S F5ek b s I M IE Ao
P ZR(R=0.94 ),
23 RESHERRR 1] BLRERMS it 15
N0 HiE B ERX R
2 1 A%, JRE 5 NHNO; Fi2 B 1:1 Big s hn ]
FEFRI S AR B, N0 HEACE I 0 2 5 T X A (P<
0.01). Bl 2SN AW I 58 N.O Ak =
IS IS e Ul B AR A R B, E AR IR
3.0 g L BFHEL T NLO HERCE AYIE(E 229.0 mg-m™,
24 ZAHMNRES B 1 NO HIE B 28X
ZHILLE S
XPEE 3 HAPRER, B R RIIRE S

& 1| AESMNEIEX R T N0 HEEHR0m

Table 1 Effect of different exogenous nitrogen on emissions of nitrous oxide in wetland soil

b AR RPN A gL PREEFIRL NO HERCER: /mg-m™  FEEREEXS I N.O HEBCRE /mgem™
: N,O emissions corresponding to
different doses of ammonium nitrate

N,O emissions for different
doses of urea

Treatment based on different
Treatment .
doses of exogenous nitrogen

THIREE SRR 111 IRE
X3 N0 HERE ft /-
N,O emissions corresponding to different
doses of the mixture of ammonium nitrate
with urea according to the ratio 1:1

X RE 1 0.0 4.4 +0.5aA
JbPRgH 2 1.0 6.3 +0.5aA
fb P 3 2.0 10.6 + 0.6bA
Qb PHE 4 3.0 8.0 + 0.5aA
Qb PHA 5 4.0 5.9 +0.8aA

4.4 £0.5aA 4.4 £0.5aA
32.6+0.7bB 71.3 +3.1bB
83.1 £1.9¢C 137.6 £ 1.2¢C
93.6 +3.2dD 229.0 + 12.0dD
111.0 +2.0eE 143.2 +2.8¢C

T R AP RUE N 3 AN E R AP EARELR, RS A R/NG FIRE TR 50378 AR B 8] 25 5 2 3% (P<0.05 ) il 2% (P<0.01)

Note: Numerical values were the mean = std of 3 replicates. Different lowercase letters indicated significant differences (P<0.05), different uppercase let—

ters indicated significant difference (P<0.01).
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