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Effect of nitrogen rates and soil water contents on soil nitrogen mineralization
under ryegrass returning into red soil
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Abstract: [ Objectives ] Nitrogen mineralization is an important ecological process that determines ability of
soil nitrogen supply. Nutrient elements addition and soil water content play important roles in regulating soil
nitrogen transformation. Effect of nitrogen application and soil water content on soil nitrogen mineralization under
ryegrass returning is beneficial to further optimize the management of water and fertilizer in upland red soil.

[ Methods ] A laboratory experiment was conducted to study the effects of nitrogen rates and soil water contents
on the soil net nitrification, ammonification and nitrogen mineralization under ryegrass (Lolium perenne L.)
retuning into red soil. [ Results ] The results showed that under the 15% soil water content, the nitrogen

application improved soil net nitrification during the early stage of ryegrass returning, while in the late stage of
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ryegrass returning, the 120 mg/kg nitrogen application inhibited the soil net nitrification. Under the soil water
content 30%, the 120 mg/kg nitrogen application significantly inhibited soil nitrification during the late stage of
ryegrass returning. The soil water content of 45% inhibited the soil net nitrification at different nitrogen rates in
the early stage of ryegrass returning, but increased the soil net nitrification at 91 d, meanwhile, the soil net
nitrification under the nitrogen application of 60 mg/kg was significantly higher than that under 120 mg/kg. The
soil net ammonium was positive in the whole process of ryegrass returning, and was in a dynamic change of
rise- fall reciprocating. Under the three soil water contents, the soil net ammonium under the nitrogen
application was significantly higher than that without nitrogen application. The increase of soil water content
was beneficial to increase the soil ammoniation during the early stage of ryegrass returning under the 120
mg/kg nitrogen application, but decrease the soil net ammonia content during the later stage of ryegrass
returning. Compared with soil net nitrogen mineralization without nitrogen application, it was increased with
the nitrogen application under the three water contents during the most process of ryegrass returning. The 30%
soil water content had the greatest change of soil net nitrogen mineralization. Compared with the soil water
content of 15%, the 30% water content promoted soil net nitrogen mineralization during the middle stage of
ryegrass returning (13-57 d), but the 45% water content inhibited soil net nitrogen mineralization during the
late stage of ryegrass returning (73-91 d). [ Conclusions ] Reasonable chemical nitrogen fertilizer (60 mg/kg)
should be applied during the ryegrass returning into red upland soil. Keeping high soil water content could inhibit
soil nitrogen mineralization at the early stage of ryegrass returning. Reducing soil water content (30%) could
increase soil nitrogen mineralization at the middle and late stages of ryegrass returning.

Key words: nitrate; ammonium; mineralization; soil water content; ryegrass
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Table 1 Basic soil nutrient characteristics

BR e o - HHUBE (gkg) A (whg) BHA (mgke) HAA (mgkg) AR (mgkg) HMBE (mgke) HALHN (mg/ke)
Soil type P SOC Total N Total N NH,*-N NO;-N Avail. P Avail. K
i+ 4.85 8.59 1.47 100.23 63.15 17.07 65.98 152.75
Original soil
Kt 4.65 17.01 2.75 136.17 42.53 43.15 136.19 2608.41

Cultivated soil
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Fig. 1 Soil net nitrification
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Different lowercase letters represent significant difference among the treatments under the same cultural time(P<0.05).]
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Table 2 Two-way analysis of variance on soil net

nitrification
WFRmE (d)  MEEE (N)  R3ESKE (W) NxW
Cultural days N rate Soil water content

1 0.44 10.60** 90.12%*

3 8.80** 93.22%* 28.45%*

7 22.49%* 106.22%** 97.92%%
13 5.77%* 6.14%* 744.778%*
21 5.06* 2.33 446.43%*
31 16.10** 24.21%* 290.76%*
43 5.02% 1.88 3.79
57 3.63* 13.26%* 20.89%*
73 76.70%%* 68.03** 730.17%*
91 12.44** 2.85 199.82**

# (Note) : *—P<0.05; **—P <0.01.
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Different lowercase letters represent significant difference among the treatments under the same cultural time(P<0.05).]
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Table 3 Two-way analysis of variance on soil net
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Table 4 Two-way analysis of variance on soil net nitrogen

mineralization
TSN Jili = (N) TS KR (W) Nx W
Cultural days N rate Soil water content
1 21.07** 19.33%* 123.12%%*
3 85.07** 16.41%* 245.56**
7 130.28%* 12.20%* 464.55%*
13 19.68%* 23.86%* 145.04**
21 27.68%* 82.51** 178.09**
31 22.81%* 70.49%* 427.04%*
43 12.97** 1.65 32.77*%*
57 14.49%* 20.40%** 599.98**
73 10.21%* 148.96** 329.10%*
91 1.96 13.35%* 35.28**

i (Note) : *—P<0.05; ¥*—P <0.01.
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