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Nitrification and Denitrification Potential in Different Types of Paddy Soils in Fujian Province
DING Hong'?, WANG Yue-si’, XIANG Hong-yan', LI Wei-hua'
(1. Institute of Soil and Fertilizer, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China; 2. LAPC, Institute of At-
mospheric Physics, CAS, Beijing 100029, China)
Abstract: In this paper a soil incubation experiment is conducted under laboratory condition to reveal differences of nitrification and
denitrification potential in four types of acidic paddy soils. The results showed that nitrification rates of nitrogen fertilizer ((NH,)2 SOs)
in four soils appeared significant difference ( P <0.01), with an order of gray soil> light gray — yellow sandy soil> gray — yellow
soil> yellow soil, and the rates raised by 85. 6%, 24.3%, 22. 5% and 6. 7% , respectively, after 642 h incubation. There was a
significant relationship between nitrification rate and nitrifying bacteria population, and the higher the soil pH, the higher the ni-
trification rate in the soils, but nitrification rate in light gray — yellow sandy soil reached to 24. 3% at pH 5. 1. Denitrification po-
tential also showed significant differences ( P <0. 01) among these soils, and the highest denitrification potential appeared in yellow
soil, resulting in nitrogen loss amount of 25. 16 pgN - g~ ' soil which accounted for 12. 12% of nitrogen fertilizer applied (KNO;).
Denitrification may be one of main loss ways of nitrogen fertilizer in this soil. But there were no significant differences of denitrification
among the other soils, in which nitrogen loss was only —0.15% ~0.27% of nitrogen fertilizer applied. There was no correlation
between denitrifying bacteria and nitrogen loss amount. [t may be deemed that the contribution of denitrification to nitrogen loss was
great different among these soils studied.
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Table 1 Physical and chemical properties of the paddy soils studied

L AU 4N AL P AL K CEC i / % ki / % Kk / %
TR pH
/g kg™! /g kgt /mg - kg ™! /mg + kg™ /emol + kg™' 0.2~0.02 mm 0.02~0.002 mm <0.002mm
Wikt 4.94 28.2 1.01 5.2 54. 8 7.2 43.0 24.8 32.2
KR 1 5.86 31.6 1.90 43.1 72.1 8.8 52.6 20.5 26.9
YR == 6.21 32.8 2.24 54.9 124.0 15.1 13.0 48.3 38.7
WKERD L 5.09 12.8 0. 88 28.8 71. 4 4.3 72.0 3.1 24.9
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Table 2 Nitrification rates (% ) in the red soils studied

KE AR ) /h
24 90 162 282 402 522 642
et 7.5 7.1 6.2 6.2 6.3 59 67
WKL 6.6 6.5 6.7 11.3 14.4 17.5 22.5
BUe - 9.7 21.2 27.1 39.7 86.2 87.5 85.6
WKERYE 13.3 155 17.2 17.5 17.1 22.4 24.3
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Figure 1 Temporal variation of N>,O emission from the soil by nitrifi-

cation without nitrogen fertilizer applied
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Figure 2 Temporal variation of N.O emission from the soil by nitrifi

cation with application of nitrogen fertilizer
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Figure 3 Temporal variation of N-O + N, emission from soil by

denitrification without nitrogen fertilizer applied
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Figure 4 Temporal variation of N2O + N, emission from soil by

denitrification with application of nitrogen fertilizer



718 T URAE: AR AR JLRR B LKA L R RS AT R A AT TR 2003 4F 12 H
R3 TR EPHUITRESEN N0 HIHEMBRRHULREE
Table 3 Emission of N2O by nitrification progress and N loss by denitrification in different soils
e L - N20 B & 22 o i U B AE - N20 +Na ZME i AU
/pgN-g ' & % /pgN-g ' & %
+N -N +N -N
Wt 1. 16bB 0. 50bB 0. 66 0.33 25. 16aA 0.92aA 24.24 12.12
KR+ 0. 74cB 0. 53bB 0.21 0.11 0. 73bB 0. 19aA 0.54 0.27
JRE+ 1. 05beB 0. 17bB 0. 88 0.44 0. 16bB 0. 46aA -0.30 -0.15
WK BPETD + 2. 13aA 1.35aA 0.78 0.39 1. 14bB 0. 94aA 0.20 0.10
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Table 4 Nitrifying and denitrifying bacterium populations in different
paddy soils

e DRI fﬁ@ﬁ%ﬁ J%Fﬁﬂ:l%
BrF21d K321 d K3 21d

R+ 2.1x10° 0.8x10? 5.7 x 10°
JK# 1.9 % 10* A A ) 2.6 x10°
e+ 1.1x10° 0.7 x10? 1.8 x 10°
WKW+ 4.5x10* 0.3 x10? 4.5x10°
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