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Losses of Nitrogen by N:O Emission and Denitrification in Soils Grown with Vegetables
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mental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: N,O emission and denitrification losses of N in three couples of soils grown with vegetables and irrigated rice from Nanjing
suburbs were investigated in a 21 day incubation experiment. The soils grown with vegetables were converted from a field that had
been cultivated with rice for about 20 years. N.O emission and denitrification losses were measured without and with acetylene (10%
V/ V) inhibition technique, respectively. The soils were incubated with 100% field water capacity and urea (100 mg N - kg ~'soil )
under (28 1) °C condition. The results showed that N>O emission fluxes in vegetable soils (5. 15 ~218.37 ng N + g~ 'soil * h)
were higher than that in the corresponding paddy soils (2.50 ~3.94 ng N * ¢ ! soil * h~") during 1 day incubation. N2O emission
and denitrification losses from 2 vegetable soils were significantly higher than those from the corresponding paddy soils during 21 days’
incubation( P <0. 05. The amounts of denitrification losses not significantly increased by nitrogen fertilizer applied in the three
couples of the soils. Nitrogen source was not a limiting factor of denitrification losses in this experiment. The relation between N>O
emission or denitrification losses and the incubation time, in the three pairs of soils either with or without applied nitrogen, could be
described well by the revised Elovich equation of ¥ =bIn(¢) + a.
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Table 1 Soil properties in the present study

pH 2R APk NHS -N NOi N S HAEE ZORET HURED

AT LAES BHERAEL SR
- (H:0) /g-kg™' /g-kg™' /mgN - kg™ /mgN - kg ' /g - kg™ /mg + kg™ /mg - kg™' /mg + kg™!

K H1-0 DL KR ILN 6.74 1.22 11.9 6.03 4.30 0.50 3.78 500 99. 8
ek H1-20 SFE KSRILA 4.30 1.44 11.6 21.1 23.4 0.77 33.5 680 135
KiE  H2-0 DL WEXERMN 6.89 0.99 11.8 2.70 0. 00 0. 66 19.1 595 131
ok H2-20 SFE WEEXEHRA 7.58 1.46 11.5 11.7 43.1 0.92 32.9 659 134
K H3-0 SFE WEXLER 617 0.82 11.0 2. 64 0. 00 0.52 7.51 406 84.2
WE T 3-20 St MIEXLMR 560 1.27 8.90 5.43 19.2 0. 66 22.9 632 113
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Figure 1 N>O emission process from soils in the absence of urea applied
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Figure 3 Amounts of mineralization N from urea in the studied soils
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Figure 2 N>O emission process from soils in the presence of urea applied
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Table 2 N>O emission and denitrification losses in the studied soils

NaO HERCE I A A ok

. L - . K5 Jb P ) i}
ATt U 5 NoO 45 5% SR AL R AR T ARt R L /mgN - kg''  /mgN kg™
SUUN ISR e N H1-0 CK 0.50 1.82
ST R A B B £ SRR AR50 o o "0 e
WA RRRAMGE & F K%, 6 It - 3m & e 5 1 -20 CK 14. 8 14.7
SR AR 2 5 AN HE ) 128 8. %5 22 5% (P> 0.05), 1-20 N 15.9 19.0
X R RA IR R L SO A R B BRI R, A ii‘g CKN Z‘ zz j Sj
Y N Y - = - + - -
A Ji e BT SEIESE o [E AN K3 1 19 N2O K 2 - 20 N 5.59 19.6
TR AR R BT R , HA R BARA—2, X2 53-0 ck 2.40 8.55
o L —~ 53-0 +N 4.68 5.03
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Table 3 Regressive equations of N>O emission process in the studied soils
Az Ak
Fein S pusl I N 7
" WA e LR P WA HERE
B1-0 CK y1=0.139In(¢) +2.510 x 102 0.956" " " y1=0.608In(¢) —0.203 0.927""
H1-20 CK y1=4.625In(1) +2.555 0.944" y1=3.977In( 1) + 3. 821 0.943" "~
H2-0 CK y2=0.288In(¢) —8.190 x 10~? 0.913"° y2=1.646In(t) -0.510 0.925" "
H2-20 CK y2=2.242In(¢) +3.914 0.843" " y2=4.103In(¢) +6. 721 0.866" "
3-0 CK y3=0.883In(¢) —0.296 0.900" " y3=2.976In(¢) - 0. 822 0.917" "
3-20 CK y3=0.128In(¢) +5.680 x 10~* 0.986" "~ y3=0.338In(¢) +0.337 0.956" "
B1-0 +N y1=0.216In(¢) =7.060 x 10~* 0.899" " y1=0.652In(¢) - 0.275 0.881""
H1-20 +N yi=4.287In(1t) +4.950 0.885"" y1=5.304In(¢) +4. 446 0.962" "~
H2-0 +N y2=1.589In(¢) - 0.704 0.873"° y2=2.736In(t) - 0. 846 0.924" "
H2-20 +N y2=2.112In(¢) - 0. 591 0.899" y2=4.959In(¢) +5. 646 0.951" "~
3-0 +N y3=1.798In(¢) —0.770 0.865" " y3=1.738In(¢) —0.697 0.902" "
0.902 +N y3=0.109In(¢) —1.060 x 10~* 0.870" " y3=0.312In(¢) +8.478 x 10~* 0.975" "~

sy 8 NoO HEBCR R, mgN « kg5 ¢ NEEFRETE], d; + = R8P <0.01, # % % KK P <0.001,
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