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Response of nitrogen transformations to moisture changing in red soil
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Abstract: [Objective] Soil moisture variations can affect microbial-mediated N transformation. The purpose of
this study is to determine the gross transformation rate of soil N, and explore the dynamic change of N in soil
and the response mechanism of N transformation to soil water change. [Method] By using N paired labeling

technique and a numerical optimization model, the gross conversation rates of the main N transformation
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processes including organic N mineralization, NH} microbial assimilation, autotrophic nitrification,
heterotrophic nitrification, NO3 consumption in red soil under different water conditions (20%, 60%, 80%,
100% water holding capacity) were measured and fitted. [Result] The responses of different types of soil N
transformation to moisture change varied substantially. With the increase of soil moisture (from 20% to 100%
water holding capacity), the gross mineralization rate of labile organic N (My,,, ) increased from 1.757 to 2.598
mg-kg '-d”', while the gross mineralization rate of recalcitrant organic N (My,,..) remained stable, and the total
gross rate of N mineralization (M, +Mn,..) Was significantly enhanced by increasing soil moisture from 20% to
100% water holding capacity. The gross rate of autotrophic nitrification (Ong,) increased significantly with
increasing moisture, and reached the maximum value (0.266 mg-kg '+ d ") at 100% water holding capacity. The
gross rate of heterotrophic nitrification (Ox,,.) firstly increased and then decreased with the increase of soil
moisture, reaching the maximum value (0.115 mg-kg'-d™") at 60% of the maximum water holding capacity.
ON,.. value (0.115 mg-kg '-d™") was lower than that of Onn, When soil moisture was 80% and 100% water
holding capacity, and the total gross rate of N nitrification (Onn,TON,..) increased continuously with the increase
of soil moisture. The gross rate of NH; microbial assimilation rate (Inn,) increased linearly with increasing
moisture, and the highest rate (1.941 mg-kg'-d™") was observed at 100% water holding capacity. The gross rate
of NOj consumption (Cno,) increased significantly at 80% and 100% water holding capacity, and the total
inorganic N consumption rate (Ixu,+Cno,) increased obviously, and exceeded total gross rate of N
mineralization at 80% water holding capacity. In general, the net rate of N mineralization firstly increased to the
maximum value at 60% water holding capacity, and then decreased rapidly to negative value(i.e. net
consumption) at 80% and 100% water holding capacity. [Conclusion] Different types of inorganic nitrogen
production and consumption have different responses to water change in red soil. The availability of nitrogen in
red soil could be improved by increasing soil water content appropriately. [Ch, 5 fig. 1 tab. 48 ref.]

Key words: soil moisture changing; gross N transformation rates; red soil; °N tracing technique
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1.2 N B X3HRic SEL8

FREUH S F 20 g Bt T 06+ 8 F 250 mL =MD, FAFFLOREEREE AR T, BA 25 C HiRE:
FRATP W FE 24.0 he BUBTS RS, 240, 14MA 2 mLPN EE R 10.20% B9 °NH,NO;, 75 141
A 2 mLPN F 3R 10.25% () NH,"NO;, B EBINEI R 30 mg-kg o BEE 4 KB, B
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HEOSC Bk [29]: My=24x(My;—Myo)/t, Ny=24%(Nyi— N, N,0%
Nyo)/to Hr, My RRET L HFE (mg-kg'-d™),
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Ji B A PEIE 22 I 4 7E Sigma Plot 14.0 158 Figure 1 "N tracing model of gross soil N transformation rates
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Table 1 Fitting curve equations of soil N tansformation rates () with changing moistures (x)

M y=1.547 5exp(0.005 1x), R*=0.9220, P<0.05 ONee  y=—0.083 0+0.005 7x—(4.630 7E—-5)x*, R*=0.7552, P<0.05
My,  y=1.483 2exp(0.005 5x), R*=0.8850, P<<0.05 Onn,  y=—0.014 4+(1.059 6E—5)x***%, R*=0.821 1, P<0.05
My, - Cno;  y=0.966 4-0.020 8x+0.000 2x*, R*=0.954 5, P<0.05

Inn, ¥=0.009 2+0.018 4x, R*=0.6582, P<0.05 My y=—0.880 8+0.068 5x—0.000 7x*, R>=0.6847, P<0.05

N y=—0.062 9+0.003 8x, R’=0.9304, P<<0.05 Ny y=—1.204 0+0.028 8x—0.000 2x*, R*=0.994 3, P<<0.05
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