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Effects of different moisture contents on gross N transformation rates in sandy loam soil
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Abstract: This study explored the responses of gross N transformation rates in soil to moisture content changes in a semi-arid area of

Heilongjiang Province, in order to improve knowledge regarding the processes of N production, consumption, and loss, and provide a
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scientific basis for rational application of N fertilizer in farmland soils. Sandy loam soil was collected to study the gross rates of N

transformation in soil under 60% water holding capacity (WHC), 100% WHC, and flooding conditions, using a *N labeled technique and
the numerical FLUAZ model under laboratory incubation conditions. The results showed that the gross N mineralization, gross N
immobilization, gross nitrification, and gross denitrification rates in soil under 60% WHC were 1.87, 1.16, 2.84, and 0.01 mg-kg™ - d™,
respectively. Increasing soil moisture content to 100% WHC had no significant effect on gross N transformation rates in soil. Under flooding
conditions, gross N mineralization and immobilization rates were increased to 2.45 and 2.15 mg « kg™ + d™', gross nitrification rate was
decreased to 1.13 mg - kg™ - d™, and gross denitrification rate was increased to 0.65 mg - kg™ - d”', and all differences were statistically
significant as compared to the 60% WHC treatment. The ratios of gross nitrification to ammonium immobilization rate (gn/ia) and gross N
mineralization to immobilization (gm/gi) were all higher than 1 in 60% WHC and 100% WHC treatments, whereas the gn/ia ratio(0.55)
was lower than 1 and the gm/gi ratio (1.14) was close to 1 under flooding conditions. The N supply and conservation capacity was low in
sandy loam soil under unsaturated conditions and was vulnerable to the accumulation and leaching of NO;. Flooding promoted denitrification

in sandy loam soil, but the processes of N mineralization and immobilization were tightly coupled in soil, thus increasing the supply and

turnover of N. Moreover, the nitrification was greatly inhibited, decreasing the risk of NO; leaching.

Keywords : soil moisture; sandy loam soil; "N labeling; gross N transformation rate; mineralization; nitrification; denitrification
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Table 1 Dynamic changes of gross N transformation rates in soil under different moisture contents

KA o R ] VIR 5L H Z Gross N transformation rates/(mg-kg™'-d™)
Soil moisture Time interval am gi ia in gn gd
60% WHC do~d, 1.433+0.16h 1.734+0.11a 1.687+0.13a 0.047+0.00ab 2.145+0.42b 0.001£0.00a
di~ds 1.689+0.23h 1.545+0.19a 1.498+0.21a 0.037+0.00b 2.553+0.39b 0.002+0.00a
ds~ds 2.661+0.35a 0.966+0.15h 0.897+0.22h 0.069+0.01a 3.683+0.21a 0.003+0.00a
ds~d; 1.489+0.42h 0.697+0.07¢ 0.656+0.35h 0.041+0.03b 2.645+0.34b 0.001£0.00a
100% WHC do~d, 1.189+0.22¢ 1.584+0.09a 1.453+0.16a 0.13120.01a 1.831+0.31b 0.023+0.01c
di~ds 2.369+0.17a 1.257+0.07b 1.176+0.18ab 0.0810.01b 2.029+0.26b 0.0660.02b
di~ds 1.56620.10b 1.0260.15b 0.9630.14b 0.063+0.02b 3.238+0.37a 0.08220.02a
ds~d, 1.231+0.09¢ 0.325+0.09¢ 0.3230.12¢ 0.002+0.00¢ 2.12620.31b 0.069+0.01b
#7K Flooding do~d, 1.5210.14c 2.578+0.13a 2.449+0.18a 0.1290.01a 1.438+0.13a 1.034+0.31a
di~ds 2.548+0.38b 2.376+0.19a 2.348+0.24a 0.028+0.01c 1.221+0.18a 0.842+0.11ab
di~ds 3.346+0.27a 1.985+0.08b 1.87520.19b 0.110+0.00b 1.11720.26ab 0.509+0.24bc
ds~d; 1.907+0.22bc 1.8640.24b 1.762+0.36b 0.1020.02b 0.883+0.09b 0.3940.15¢

T gm giiain. gn.gd 53 5% 1 SR TR AL AR WG AR e A TR I A A A G R ) R AL R R S A A A
A5 KA R0 B — B AN )N T BN AN T I 18] B i 4 U A A 02 57t L 25 (P<0.05) o T Il

Note: gm, gi, ia, in, gn, gd indicate gross rates of N mineralization, N immobilization, NH} immobilization, NO3 immobilization, nitrification, and

denitrification in the soil, respectively. Different lowercase letters in one column in each moisture treatment indicate significant differences among the four

time intervals(P<0.05). The same below.
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