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Response of Active Nitrogen to Salinity in a Soil from the Yellow River Delta

LI Ling',QIU Shao-jun® ,CHEN Yin-ping' ,ZHAO Xi-men',LIU Jing-tao' ,LU Zhao-hua'"

(1. Shangdong Key Laboratory of Eco-enviromental Science for Yellow River Delta, Binzhou University, Binzhou 256603, China;
2. Key Laboratory of Plant Nutrition and Fertilization, Ministry of Agriculture, Institute of Agricultural Resources and Regional
Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 3. Institute of Restoration Ecology, School of Chemical
of Environmental Engineering, China University of Mining and Technology, Beijing 100083, China)

Abstract: Soil salinity can inhibit the processes of nitrogen cycle, and the active nitrogen is the important indicator to reflect the
turnover of nitrogen. A laboratory experiment was conducted to study the effect of soil salinity on the active nitrogen in a soil of the
Yellow River Delta incubated aerobically under 25°C for 45 days. Four levels of salinity (S1: 0.1% , S2: 0.5% , S3.: 0.9% , %4,
1.3% ) were imposed using NaCl (mass fraction) , and glucose with or without NH, Cl were added to the soils. NO, -N,NH," -N, total
soluble nitrogen (TSN) and microbial biomass nitrogen (MBN) were monitored. Results showed that NO; -N was significantly higher
in the low salinity soil (S1, S2) than in the high salinity soil (S3, S4) under the control and with NH,Cl addition, and especially the
difference was larger with NH, Cl addition. Comparing with the control, NO; -N was increased significantly in S1 and S2. NO; -N was
decreased significantly with glucose addition, and there was no difference among the four salinity soils during the whole incubation
period. NH," -N was significantly higher in the high salinity soil (S3, S4) than in the low salinity soil (S1, S2), and it was increased
particularly in S4 after day 5. With the addition of NH,Cl, NH," -N was increased in S3 and S4. MBN was higher in the low salinity soil
than in the high salinity soil, and it was not increased with NH,Cl addition, though TSN was increased. With glucose addition, MBN
was increased by 89. 9% -130. 9% in the low salinity soil (S1, S2) and 36.9%-79.5% in the high salinity soil (S3, S4). It was
suggested that soil salinity had influence on N transformation, and high salinity inhibited the transformation and assimilation of N by
microorganism. The addition of C depressed the effect of salinity, and improved the microbial activity. The application of organic matter
is an effective measure to improve N transformation in saline soils.

Key words: soil salinity; NO; -N; NH," -N; soluble nitrogen; microbial biomass nitrogen
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Table 1 ~ Characteristics of soil incubated for 14 days with NaCl addition

AR it A5 &
TN +t¢m£& | 741%1 A | - Hy )
NH," -N/mg-kg NO; -N/mg-kg EC/pS-cm ™!
s1 2.33+0.25 ¢ 27.37+0.35 a 7.59£0.10 a 102 +8 d
S2 2.65+0.21 ¢ 32.06 £0.41 a 7.66 £0.12 a 446 15 ¢
S3 3.94+0.25 b 29.08 £0.33 a 7.61£0.10 a 847 +18 b
S4 5.11+0.17 a 28.82+0.32 a 7.67 £0.08 a 1179 11 a

1) 2Bl R P « iR 2% FHREAR A FOR A3 TR 22 2585 P <0.05 BE/KF; S1, S2, 3, 4 434t 0.1% . 0.5% , 0.9%

1. 3% () - 3EEh
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Dynamic changes of NO; -N under different treatments
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Fig. 2 Dynamic changes of soil NH," -N under different treatments
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Fig. 3 Dynamic changes of total soluble nitrogen under different treatments
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