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Effects of Different Fertilization Techniques on the Emission of Methane and Nitrous Oxide from Single Crop-

ping Rice

HE Fei', MA You-hua", YANG Shu-yun', JIANG Bo', ZUO Huai—feng', YAN Xiao—yuan?, MA Jing’

(1.College of Resources and Environmental Sciences, Anhui Agricultural University, Hefei 230036, China; 2.State Key Laboratory of Soil and
Agricultural, Institute of Soil Sciences, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract : The field experiments were carried out on the rice crop from the rotation system of rice—wheat in Chao Lake basin. The emission
characteristics of methane and nitrous oxide from the rice crop farmland with regular fertilization, high—yielding fertilization, high—yielding
fertilization+urease inhibitors and loss—control fertilizer were studied with static chamber—gas chromatograph technique to research the influ—
ence of the loss—control fertilizer and urease inhibitors on the single cropping rice’s emissions of methane and nitrous oxide. The results
showed that there was no obvious seasonal change for the emission mode of methane, but there was a great difference among the methane e—
mission load. The accumulate emission loads of methane of rice crop treated with high—yielding fertilization + urease inhibitors and loss—con—
trol fertilizer were respectively 28.81 g+m™ and 32.68 g-m™, which were reduced by 25.8% and 15.8% respectively, compared with the treat—
ment of regular fertilization, while there were no obvious difference among the accumulate emission load of nitrous oxide with the same treat—
ments. The studies suggested that the greenhouse effects of single cropping rice with high—yielding fertilization+urease inhibitors and loss—
control fertilizer were respectively decreased by 2 581.92 kg eqCO, -hm™ and 1 561.96 kg eqCO, -hm than regular fertilization with the
decrement by 29.9% and 18.9% of per unit output of GWP(Global Warming Potentials ). High—yielding fertilization+urease inhibitors and
loss—control fertilizer had a significant effect on the increase of rice yield and the reduce of greenhouse gases emission in Chao Lake basins.
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Table 1 Total CH, and N,O emissions in rice fields under different

fertilization techniques

CH, HEjik N0 HEjik
AbHE SRR Ry BRHECRE B/
g'm? % mg-m> %
HH 38.83+1.76a 141.19+21.86a
= 40.51+2.48a 4.3 143.50+31.18a  1.63
ErEHIREE R 28.80+0.96¢ -25.8 115.85+10.00a -17.9
RIE 32.68+1.39h -15.8 132.92+30.15a -5.9

T8 (D ZET RPN T {E £ PRIERZE (SE) ; (2353
At A PR R AR L R e a2 [R5
{EA R NG T B AR PR 22 5 1 35 (P<0. 05 )

FERNEAL PR 21y SRR A F) 32.68 g+ m™,
B AL T 15.8% ik B) T AT 8K
HEAL BRAE KA b 45 CH, HEBO] A AR i N Ak 2
ol 3 R BB R A KA AT SR IS sk i 5K HL
NGy R, e W ) CH, FE S A 1 e
AACR AR, BEF IR SE I, B A R B HE 2k
B kA R e A AL R 2 S AL BE 2 8 CHL, DT R AR A
HJ 49 CHL iR .

R R B 35 7+ JOR 00 ) 390 5 4 R I Ak
HE NO JAHFRCRARA 2, Xl B W I 5 B

BT, 1R KA R 0.5 m A4, IR kR
A Y kb > W B A, G HR A KRR AR
S5 H0 FH ] 18 52 8% v 3% 8 9 T S S0 2 A 100 1]
NLO H&MAHE AR 560 (7 + IR i 77 Ak R
1) NLO HEBOE > 17.9% , 5 K43 58 25 3 — 207,
T4 2R M Ah 5 RAR B AH HE NLO HE L D 5.9%
5 LAt A R AR B NE A S O EL A — 2 I X
AR 2 DAL A S T A Ak 580 4 O ek e A - 1
Jei PR B 35 4345 1 A - 49 o/ 2R 30 Ak
B R R 3 BRI AR F R TR ER
A NHi-N, #E 12 56540 500, HEi N0, HOU
S Loy 1 a0 i 4 BB 2 e SRR AR BRI NLO Rk
HAE R TG IR E  AE R R F P 0
B2 25 55 o MAEABIESE 5 A NEAL A K R R 1%
A BALTF R AL R R R St B2
o BTN, BA TEREARLY R R B R A
YEPIT R R IR | R A SR 248 5
B, AR 1 NO HER e A 298/, 75 WDREAR vl 2>
AL R = AR 1 NSO, T 48 2R TS A BHE - R B T 3 —
A5 R TR AR I 5 BE A IR AE H NLO HEU A
Rt — 0%

24 AEHEEFEANEHE SR
=AU

i IPCC Wygeit, fed 219 100 4, CH, FT N,O 11
T RN R E T 25 1 298, T MR 45 b B CH,
FNO R , TN [ A B HE AR g i 2 AR 1)
ZRAIRE RN (100 4F)

MFE 2 AT LA, CH, S8 H R S SRR 1
TR, X — T MO i PR B T A SR — 2,
NLO Xk Z RN P BTk N T 5% , 557+ IR B 1 57
Aib PR 25 ek 5 RN 53 30) b R A LR g 7 Ak 3L
KT 2 581.92 kg eqCO,hm™ Fil 3 008.13 kg eqCO,*
hm™; TR AEAL PR ZE-G iR Z 20N 3 1) o AL 3
PR T 1 561.96 kg eqCO,-hm™ Fi1 988.17
kg eqCO,+ hm™; 4 A it A Dol -HEFE it (4 D HE R 243k 2]
TWEEZES R AR R R R 25 A T = AL
A TR

TR 7R A 751 A B A48 2 A Ak B Ak P
AR LA VER 5 = T 781.65 kg-hm™ F1632.25
kg+hm™, PR 5 g 250k 25 5 5 R T B AN [ A BN
Py i R = SARHE R P 27 B 8500 25 57, 7RISR 3
R S A PR & AR HE A A 25 TR
2% e 1 HUEL S B B 1) GWPT SRS AN [ A



B A A REIE S A X 8 A8 ) CHL I N0 HERL I BT 2097

F2 CH, AN BB ERN K EEWM ==

Table 2 Greenhouse effect of CH, and N,O emission and their crop yield
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TP+ IR A7) 7 201.78¢ 345.25a 7 547.03b 8 448.3a 0.89h
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Table 3 Effect of different fertilization technique on paddy

economic benefit
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