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Effects of water condition and nitrogen level on soil dissolved nitrogen compounds
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Abstract: A ventilated incubation experiment was conducted to investigate the dynamic trends of the soil NH,” -N,
NO; -N and soluble organic nitrogen ( SON ) contents under different water conditions and nitrogen levels in two paddy
soils, Alluvial soil and Purplish clayey soil. During incubating period, the content of NH,” —N in the Purplish clayey
soil is significantly higher under the water-logged incubation than that under the water-controlled incubation, whether
nitrogen fertilizer is added or not. However, the content of NH,” —N in the Alluvial soil is not obviously enhanced un-
der the water-logged incubation or nitrogen fertilization, except for being distinctly elevated at the 7" day of the water-
logged incubation with nitrogen fertilizer addition. The NO, —N contents of the two soils are significantly increased
under the water-controlled incubation with or without nitrogen fertilization. Whereas, aforesaid phenomena exhibits
during whole incubation period in the alluvial soil but starts from the 21st day of incubation in the Purplish clayey
soil. The NO; —N content is significantly increased in the Alluvial soil with nitrogen fertilization under both the water-
controlled condition and water-logged condition. While, the NO; —-N content of the Purplish clayey soil with nitrogen
addition is not noticeably increased under the water-logged condition. The contents of SON in the two soils are gradu-

ally increased and reach the highest level during the period of 21™ day to 35" day of incubation, and then are rapidly
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declined to their original levels. On the peak period, the ratio of SON to TSN can reach to 80% in the Alluvial soil
and 60% in the Purplish clayey soil, respectively. These results indicate that the nitrification activity in the Alluvial
soil is very strong not only under the water-controlled condition but also under the water-logged condition. It is,
therefore , important to pay much more attention to the NO; —N leaching loss in the Alluvial soil, and the risk of solu-
ble organic nitrogen losses in the two paddy soils during its peak period could not be neglected either.

Key words: water condition; nitrogen level ; soil mineral nitrogen; soluble organic nitrogen; NH,” -N; NO; -N
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Table 1 Soil physicochemical properties of selected soil

AR g B e BEWE EAF BoRHEEKE
:l:i%%’@ﬁl_] pH OM Total N Total P Total K Avail. P Avail. K Ficld capacity
e (/) (mg/ke) (%)
. Alluvial soil 8.19 21.74 1.25 0.74 9.55 5. 86 72.15 25.00
FH 28 Purplish clayey soil  5.96 24.59 1.75 0.42 12. 41 5. 68 129.19 33.00
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Table 2 Comparison of mean contents of individual nitrogen fraction between different levels of each experimental factor

+ 12K Soil type LA /K Nitrogen level IKATIRIE Water condition

REE

Nitrogen type Wi HRE NO N250 W FW
Alluvial soil Purplish clayey soil

NH, -N 7.73 B 32.91 A 11.57 B 29.07 A 12.98 B 27.66 A
NO; -N 34.99 A 10.33 B 13.10 B 32222 A 38.47 A 6.85B
TMN 42.72 A 43.24 A 24.67 B 61.29 A 51.45 A 34.51B
SON 67.36 A 43.90 B 53.47 B 57.79 A 56.94 A 54.32 B
TSN 110.09 A 87.13 B 78.14 B 119.08 A 108.39 A 88.83 B

#(Note) : FiRBFEF FRFTHER AR KE ZRFEREFIE 1% 8% KTF For each experimental factor, different capital letters within the
same Tow mean significant at 1% level. TMN— &% i Total mineral nitrogen; SON—R] 75 14: 4 HL A& Solube organic nitrogen; TSN— & ] 5 &

Total solube nitrogen; CW—4%7K Controll water; FW—i#&/K Flooding water.
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Fig.1 The dynamic trends of soil NH,;” —N contents under different treatments
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Fig.2 The dynamic trends of soil NO; -N contents under different treatments
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Fig.3 The dynamic trends of percentages of soil NO; —N/TMN under different treatments
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Fig.4 The dynamic trends of soil SON contents under different treatments
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Fig.6 The dynamic trends of soil TSN contents under different treatments
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Fig.7 The dynamic trends of percentages of soil TSN/TN under different treatments
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