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Effects of simulated nitrogen deposition on soil nutrients of Vitex negundo L. var.

“fertile islands”

ZHAO He, ZHANG Zhiming, ZHAO Yong" , ZHU Yiwei,. YANG Wenging, YANG Xitian
College of Foresiry of He'nan Agriculiure University, Zhengzhow 450000, China

Abstract; Nitrogen deposition may have a significant effect on soil nutrients; however, research regarding the influence of
atmospheric nitrogen deposition on the soil nutrients of the plant “fertile islands” is limited. In this field study, we analyzed
the Vitex negundo L. var. “fertile islands” distributed in the southern foot of the TaiHang Mountain Range, Henan Province.
Simultaneously, ammonium nitrate (NH,NO,) was selected as the nitrogen source, and soil samples were collected from
different soil depths. The research'simulated nitrogen deposition ( three levels, including a low-nitrogen treatment, 2 gN m™

*a™') to analyze the impacts on

a”'; secondary-nitrogen treatment, 12 gN m™ a'; and high-nitrogen treatment, 24 gN m~
organic matter, total nitrogen, and available phosphorus contents embedded in the “fertile islands”. The results
demonstrated that the amount of total nitrogen and available phosphorus contents in “fertile islands” increased with the
increase,in nitrogen deposition. Organic matter, nitrogen, and phosphorus contents on the soil surface increased obviously
with'inereased nitrogen deposition. Compared with that of the control, the differences in the nutrient contents of soil layers
caused by high nitrogen deposition were more obvious. Nutrient differences between the crown and soil layers increased, and the
soil nutrients increased with the increase in nitrogen deposition. Nitrogen deposition intensified the "fertile island" aggregation

effeci-to a certain extent, which became more prominent as a result of the increased nitrogen deposition. The results provide a

baseline to analyze the response mechanisms and conservation function of nitrogen fertilization in “fertile islands”.
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Table 1 The variations of Vitex negundo L.var. "fertile island' soil nutrient by different nitrogen treatment levels

R £ KRB + 2 A K ¥ Treatment levels
Soil nutrient Sampling location Soil depth/cm CK IN MN HN
£ S i 0—5 1.18+0.21Ab 1.37+0.16Aab 1.24+0.11Aab 1.71£0.03Aa
Total N(g/kg) 5—10 0.79+0.08Ba 0.77+0.07Ba 1.00+0.05ABa 1.18+0.28 ABa
10—20 0.6720.04Bb 0.67+0.05Bb 0.74+0.02Bab 0.84+0.06Ba
MRS 0—5 0.74+0.09Ba 1.12+0.23ABa 1.10+0.16Aa 1.15+0.26ABa
5—10 0.60+0.02Ba 0.79+0.11Ba 0.79+0.05Ba 0.88+0.27Ba
10--20 0.66+0.07Ba 0.64+0.16Ba 0.70+0.05Ba 0.77+0.03Ba
A MR 0—5 8.96+1.62Ab  13.88+2.27Aab  18.47+2.85Aa 21.47+3.01Aa
Available P/ ( mg/kg) 5—10 3.33+0.73Bc 4.39+0.73Bbc 7.38+0.27Bab 10.06+2.08Ba
10—20 1.71£0.34Bb 6.12+1.22Bab 4.17+1.38Bb 9.41+2.27Ba
MRS 0—5 2.65+0.52Bb 5.16+0.44Bab 8.33+3.33Bab 10.62+1.79Ba
5—10 2.09+0.13Bb 4.20+1.08Bab 5.25+1.08Ba 5.32+0.56Ba
10—20 1.61+0.14Ba 4.19+0.77Ba 3.15+1.58Ba 4.42+0.67Ba
AT JE I 0—5 25.25+1.85Ab  26.86+1.96Ab 28.49+2.82Aab 35.38+2.73Aa
Organic matter/ ( g/kg) 5—10 15.59£1.95Ch  16.23+1.06Cab  20.72+2.97Bab 23.42+2.15BCa
10—20 13.65+1.50Ca  12.30£1.18CDa  17.47+1.67BCa 11.57+0.10Da
MRS 0—5 22.59+1.40ABa  21.75+1.38Ba 23.29+2.72ABa 26.12+2.45Ba
5—10 17.20+2.78BCa  12.09+£1.04CDa  11.27+0.15Ca 17.85+3.55CDa
10—20 11.81£1.14Ca 9.53+0.85Da 11.00+1.45Ca 12.65+1.86Da
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Fig.1'. The variation of Vitex negundo L.var. "fertile island" soil nutrient in 0— 20 cm soil layer
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