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Effects of chemical fertilizer reduction and organic fertilizer use on the greenhouse gas emissions of early rice

fields

YANG Dan', YE Zhu—hong', XTAO Xun', YAN Ying', LIU Ming—da"’, XIE Gui—xian®

(1.College of Land and Environment, Shenyang Agriculture University, Shenyang 110866, China; 2.College of Resources and Environment,
Hunan Agriculture University, Changsha 410128, China)

Abstract: This study determined the effects of the combined use of nitrogen fertilizer and organic manure on the greenhouse gas emissions,
cumulative emissions, emission intensity (GHGI), and global warming potential (GWP) of early rice fields. The greenhouse gas produced
through different treatments, including conventional chemical fertilizer and the combination of chemical fertilizer and organic manure [pig
manure (PF), biogas slurry (BF), pig manure composting (DF), and green manure (GF)], was collected by closed static chamber method in
the long—term fertilization experiment area. Results indicated that different treatments resulted in varying levels of greenhouse gas emissions.
Compared with conventional chemical fertilizers, all treatments with organic manure increased CH, and CO, emissions in the early rice field,
while N,O emissions decreased 7.09% and 4.89% in the PF and DF treatments, respectively. The addition of organic manure to the chemical
fertilizer increased GWP between 5.00% and 59.58% and rice yield between 6.15%~12.10%. Choosing suitable organic fertilizer can also re-
duce the GHGI value of rice fields. This study reveal that, of the various treatments, DF is an especially effective method for increasing pro-
duction and decreasing greenhouse gas emissions in early rice fields.
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Figure 1 CH4 emission during rice growth period of early rice fields




2446

VRIEIN ity F37TE5 114

R i — ELAL T A K B S A 135.7~1 162.7
mg-m?-h™ Z Al &Ab B CO, V- R HEGH RN
WK K PF>BF>DF>CF>GF>WN, [ PF AL FR AL, H 4
it A5 HLAE A2b B L 28 CO, - Y ki 48 CF 4b 3
ZE AR HI R B B A Sh AR LR, AR 1L
0 FEIAE-2.54%~7.82% Z |f] .
2.3 BiEZE N0 #HiiiE 2 A BT L 4FE

F & 3 AT, A LR A K 2R NLO HEGH 2 19 5
BAFFEAF T CH A1 CO,. ERS FH A FH 3
25 Kb PR E5) H IRHE R R e B S AT T R L ST
2%, WNALHE N,O V-3 HE il & A%, (A 1.08 mg -
m?+h™'; PF ., DF &b B N,O 2 HE MG & 5 CF 4b B 43
WIRFET 9.53% F115.57%, 1] GF \ BF Zb ¥4 CF 4b 3t
BRI T 2.04% F10.51% ., 45403 N,O -2 HE i s
i K/NIFAR K GF>BF>CF>PE>DF>WN, A UL 4
JE B4t A B80T A FHNLO A~ 38 HE il i, A HILAE X
L5 i DR o A [ T AL AN [
2.4 BfEZECH,.CO, N0 ZFRHE =

Shy ik — 25 B S ) A 2 ok 260 it A LTS A2 86
TR TR A B 948 H CH, . COL M NLO HE = (5200

1200 1 A Rjie (W)
L 000 | ¢ PRI (BF)
5 = Y A (CF)
= o0 |~ AEHEASEHEIE(DF)
£ - FOHEHEREAIE (PF)
ﬂg 600 | —OF WL Z IR (GF)
=
% 400 |
S
© 200 [

W R AE K IR ME RAR B A RO EER I T ) |
AR BER M EPTICIN ) F7 I S Fh R (1) |
TR = I (V)4 A KB, IR R RS T
B BEA R AR BRE] CH,  COL AT NLO R AHE L 7 1) 22 57,
TLFE 4

i P 4A AT LA H R D CHL R 3 5 45 v e K
AR BRI 2 5, KRR 24 B CH R
HEFIE 1 40.3%~59.1% , HR G2 K FE R RS % 2 A 3L
Sy BEAI R AR I A, 5 KRS Ak F I )
R 33.7%~40.8% , Tl /K A b 8 A 22 Bl 2] CHL R AR HE
R U AR G 556 /08 5 KRG 4 A B I 10.0% 2247 5 H:
H P A FHE KR i R 17 45 A K I B CHL SRR HE ik
TR LA AL BRI Ab T A K- T DF AR H A E T
e CHL A HE R, (H5 CF T 5 7E R 245 A K B B
ZERIEARE . WE4BFE R H CO.HEM 4
HLE K A Al AR 28 B, o5 KRS A A T W L iR
47.4%~63.0% , T 7K FEFL 1 22 43 BER I CO. R
RN, H R R 9 5.53%~8.15% , H. 45 b B
A 7K R b 1A 22 1 A C O, SR B HE st ) 1) 22 5
RE] T B EMEAKE . B 4C R £ B BERG N0 BEFHE

1 6 11 16 21 26 31

36 41 46 51 56 61 66 71

T ] /d
E2 BEFHEECOHMBENTE

Figure 2 CO, emission during rice growth period of early rice fields
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Figure 3 N,O emission during rice growth period of early rice fields
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Figure 4 CH4,CO; and N,O cumulative emissions during rice growth period of early rice fields
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Figure 5 CH4, CO; and N>O cumulative emissions of early rice fields
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Table 2 Warming potential and greenhouse gas intensity of rice season
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