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Effects of Different Fertilization Practices on Greenhouse Gas Emissions from Paddy Soil
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Abstract: Paddy soil is an important source of greenhouse gases. Different fertilization methods may impact greenhouse gas emissions. In a
pot experiment, a paddy soil of red soil under double cropping in Jiangxi Province was used to examine the emissions of greenhouse gases un—
der local farmer fertilization practice (FP), organic nitrogen substitution for 20% of chemical nitrogen in FP(T1), Si, Zn and S additions to
T1(T2), and slow release nitrogen substitution for 40% of chemical nitrogen in T2(T3). Soil microbial biomass carbon (SMBC), soil micro—
bial biomass nitrogen(SMBN ) and rice yield were also investigated. The results showed that total emission fluxes of CO, were not significantly
different between treatments. However, the total emission fluxes of N,O in T1, T2 and T3 treatments were significantly reduced (P<0.05) by
31.72%, 27.17%, and 43.65%, respectively, compare to that in FP. In the T1, T2, and T3 treatments, the total emission fluxes of CH, were re—
spectively 13.06%, 13.9% and 21.97% higher than in the FP treatment. Compared with FP, the SMBC and SMBN contents were increased by
18.91%, 19.30%, and 20.07%, and 28.95%, 31.66%, and 29.96%, respectively, for T1, T2 and T3. The rice yields did not show significant
difference in T1, T2 and T3 treatments. The emission fluxes of CH, and N,O in paddy soil had a significant correlation with SMBC and SMBN
(P<0.01). Totally, T3 could significantly reduce the total emission fluxes of N,O and improve the soil SMBC and SMBN contents.
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Table 1 Amount of fertilizers applied to rice in different treatments(g*pot™)

L RER ZRIREA AHLAE B ks 4y AL Micronutrient fertilizers
Treatment Urea nitrogen  Slow release nitrogen fertilizer ~ Organic fertilizer ~ Ca(H,PO,), Kcl Green manure  gEgn §;  ARAR Zn GRS
FP 3.19 0 0 6.67 2.22 100 0 0 0
T1 2.61 0 30.55 1.94 1.94 100 0 0 0
T2 2.61 0 30.55 1.94 1.94 100 0.82 0.13 0.27
T3 1.63 0.979 30.55 1.94 1.94 100 0.82 0.13 0.27
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Figure 1 CO, emission fluxes in rice soil under different treatments

CO, HERL
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Table 2 Emissions of CO,, N,O and CH, in rice soil under different treatments(kg+hm™)

LN Basal fertilizer period A3 BE R Y Tillering fertilizer period FEAE] Panicle fertilizer period

il Total emissions

I CO, NO CH, CO, NO CH, CO, NO CH,4 CO, N0 CH,

FP  336.08b 0.12a 5.57a 381.48a 0.33a 13.11b 1 721.11a  0.45a  6.77a 14 634.62+158.66a 4.02+0.08a 70.04+3.25b
Tl 27441c 0.10ab  5.70a 322.62¢ 0.25b 21.11a 1869.71a 0.34b  5.00c 14 516.63+275.80a 2.74+0.20bc 79.19+3.23ab
T2 341.56b 0.10ab  5.55a 358.61b 0.25b 20.75a 1 887.60a 0.36b 5.42bc 14 656.55+£259.71a 2.93+0.25b 79.78+3.38ab
T3 385.87a 0.09b 5.42a 357.29b 0.23b 20.01a 1 850.66a 0.26¢c  6.01b 14 962.45+91.49a  2.26+0.07c  85.43+1.69a

T R R 19307 B3R 22 5 B3 (P<0.05 ), R AL,

Note: Different letters within a column mean significant difference( P<0.05 ). The same below.
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Figure 2 N,O emission fluxes in rice soil under different treatments
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Figure 3 CH, emission fluxes in rice soil under different treatments
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18.91% .19.30%#1 20.07%,3 AL HE SMBC 2534 i
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3 ~4bF SMBN 7 it #4825 T FP A #L(P<0.05),
Ab B ) 2 S P AN i 25 5 4 A A R AR AR 7 R 4 0 B 2

PEZES
2.3 TEHELEE CO,.N,O.CH, B HEME R T4

HIZR 4 I, FH 3 CO, iy S HE R 5 NO
CH, BRI A L3R E Yy ik RG] R A A G
P, NO B EHERCR S CH, B HERCR A L3RR )

R 3 AEERERET LEMEYER BRTE
Table 3 Soil microbial biomass C and N and rice yield under

different fertilization treatments

Qb3 SMBC/ SMBN/ FER/
Treatment mg-kg™! mg-kg™! kg+hm?
Fp 880.17+6.23b 62.14+0.64b 8 845.39+168.27a
Tl 1 046.57+7.59a 80.13+1.67a 8 494.00+63.78a
T2 1 050.00+4.30a 81.82+0.93a 8 485.12+79.57a
T3 1 056.86+9.40a 80.76+1.42a 8 770.16x117.57a

* 4 FWHALTE CO,N,0.CH, BHIER
TEREMER  EREXE
Table 4 Correlation between CO,, N,O and CH, emissions,
SMBC and SMBN in rice soil

COy/ N0/ CHy SMBC/ SMBN/
kg*hm?  kg-hm? kg-hm? mg-kg' mg-kg'

COkg hm™ 1
N.O/kg-hm?  —0.009 1
CH/kg-hm?  —0.035 —0.832%* 1
SMBC/mg-kg'  0.102  —-0.825%% 0.639%* 1
SMBN/mg-kg” 0200  -0.818%% 0.640%%  0.963%* 1
T FRRAE 0.01 MK R A
Note:**Means extremely significant difference at the 0.01 level (2—

tailed ).

K AR I A G OC R (P<0.01), CH, 1Y S HE
T 5 - A R R R B I IE A SR R (P<
0.01), MYt . AR B IEMHIEKER
(P<0.01),
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