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Effects of N Source and Tillage on NH, Volatilization from Paddy Soils

CAO Cou—gui LI Chengfang KOU Zhikui YANG Jin-hua WANG Jin—ping

( Key Lab of Huazhong Crop Production Physiology and Ecology of Agriculture Ministry of China Col-
lege of Plant Science and Technology Huazhong Agricultural University Wuhan 430070 China)

Abstract: Agricultural managements affect NH; volatilization from paddy soils. Thus a field experiment

was conducted to study the effects of N sources ( swine manure urea compound fertilizer coated urea and
slow—srelease phosphorus peptide fertilizer) and tillage practices ( no — tillage and conventional tillage) on NH,
volatilization. Treatments were established following a split — plot design of a randomized complete block with
tillage practices as the main plot and N sources as the split — plot treatment. The results indicated that N
sources significantly affected NH, volatilization. Cumulative NH; volatilizations from swine manure treatments
were the greatest and then followed by urea > compound fertilizer > coated urea= slow-release phosphorus
peptide fertilizer. Peaks of NH, fluxes occurred on 1 ~3 d after N fertilizer application. Tillage had significant

effects on soil NH; volatilization where NT significantly increased NH3 volatilization relative to CT and cumulative
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NH, volatilizations from NT treatments were 42% higher than those from CT treatments. Therefore the results
showed that NT appeared to be ineffective in reducing N losses from N fertilizer applied to paddy fields sug—
gesting that methods for reducing fertilizer N loss from NT rice fields should be advocated.
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o 1
17 . Tab.1 Contents of N P and K in used N fertilizers
Fertilizers TN /% TP/% TK/%
-1
1515 M 2.14 1.02 0.70
° U 46.3
13574d CU 46.3
1 ° SR 16 8 14
1.4 CF 15 15 15
SPSS 11.5
( Two — Way ANOVA) .
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1 o .
1~3d 205.7 ~709.7 mg/( m’
+ d) 1 o . 2
3 1 125.1 ~288.9 mg/(m’ +d) 113.6 ~261.8 mg/(m” * d)
1 ; 62.1.41.7 25.5 mg/
(m* «d) (P<0.05)
. (P <0.05) 15.0 mg/(m® * d)
(P>0.05) ,
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Fig.1 Seasonal changes of NH; volatilization fluxes from paddy soils during rice growing seasons
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1 2
3. N Tab.2 Cumulative NH; volatilization from paddy soils
1 under different treatments during rice growing season g/m’
13% ~30%; 2 Tillage N fertilizer Total NH; volatilization
3 8% ~16%
NT SM 5.51a
1 6% ~
U 4.07b
9% .
CU 1.96d
SR 1.72d
CF 2.78¢
(P>0.05) A CT SM 3.96a
U 2.77b
3 CU 1.67¢
. SR 1.02d
1~34d CF 1.87¢
ANOVA

18221 T 20. 44

( ) F 10.85™

NH, * TxF 7491

NH, * T: i F: ; ok P <0.001, 5%
NH, * o
T tillage; F N fertilizer “**x P <0.001. Different lower cases in a column
2 + denote significant difference at the 5% level.
NH,
o 0 2 3
1 o 2 3 7-8
518

o

3 1

2

Tab.3 NH, losses from volatilization during 1 week after N fertilization g/m

1 2 3

N fertilizer Basal fertilizer Topdressing — 1 Topdressing — 2 Topdressing - 3 Total losses

SM 1.43a 0.43a 0.55a 0.53a 4.74a
U 0.85b 0.21b 0.37b 0.42b 3.42b
CU 0.21d 0.12¢ 0.18d 0.22d 1.61d
SR 0.19d 0.09¢ 0.11cd 0. 10e 1.37d
CF 0.43¢ 0.18b 0.26¢ 0.34c 2.32c¢
5% o
Different lower cases in a column denote significant difference at the 5% level.
( )
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