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Table 1 Variance analysis of soil nitrate N content under different water nitrogen coupling levels
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Fig. 1

Nitrate nitrogen content distribution in soil profile of Populus tomentosa var. tomentosa under different field

water capacity and nitrogen application levels
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Fig. 2 Effects of nitrogen application on soil nitrate

accumulation in Populus tomentosa var. tomentosa forestland
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Effects of Long-term Irrigation and Nitrogen Application on Distribution
and Accumulation of Soil Nitrate in Populus tomentosa var. tomentosa
Plantations

ZHANG Run-zhe' ,ZHU Jia-lei' ,WANG Jiang' ,NIE Hao-liang' ,HUANG Meng-yao',
SONG Lian-jun’ ,NIE Li-shui'
(1. College of Forestry, Beijing Forestry University, Beijing 100083, China; 2. Weixian Nursery, Xingtai 054700, Hebei, China)

Abstract: | Objective | To investigate the effects of irrigation and nitrogen application on soil nitrate accumula-
tion and distribution, so as to provide visions for specific irrigation and fertilization management principles and
guidelines as well as reducing nitrate leaching in intensively managed Populus tomentosa var. tomentosa industrial
plantation. [ Method | The study site locates in Weixian County of Hebei Province where a long-term irrigation
and fertilization supported by “12th Five-Year Plan” research project has been initiated with aims to improve
timber production. By maintaining the soil water content abhove different field water holding capacity (45% ,
60% , 75% ) and different nitrogen application rate (0.0, 101.6, 203.2, and 304.8 kg - hm ) , the distribu-
tion pattern and accumulation of soil nitrate were studied. [ Result ] Soil nitrate content had an obvious surface ac-
cumulation tendency. From 0 —200 cm, the soil nitrate content followed a S-shaped pattern ( decrease-increase-
decrease). The higher rate the nitrogen, the more the accumulation of nitrate in the soil layer between 60 — 100
cm. With the increase of soil moisture level, the leaching peak of soil nitrate was going down to 40 —60, 60 —
80, and 80 — 100 cm, respectively. The nitrate accumulation in soil increased with the increase of nitrogen ap-
plication rate. With the increase of soil moisture level, the soil nitrate showed an up then down pattern. Mean-
while, the water and nitrogen had a significant positive interaction on the distribution and accumulation of ni-
trate. In this study, different combinations of water and nitrogen of the soil nitrate accumulation ranged from 86.
11 —259.29 kg - hm ~*. [ Conclusion | Nitrogen application and soil moisture levels have significant effects on
the distribution and accumulation of soil nitrate in the P. tomentosa var. tomentosa stand. With the increase of
nitrogen application rate, the soil nitrate shows a tendency to build up in the soil layer between 0 —200 cm. With
the increase of irrigation level, the soil nitrate accumulation peak tends to move downward gradually. Compared
with the farmland ecosystem, the accumulation of nitrate between 0 —200 cm in the forest ecosystem is lower.
This indicates that in evaluation of soil nitrate distribution and accumulation, consideration should be given to the
deep root system of the forest ecosystem. While, in order to reduce the leaching of nitrate nitrogen, it is recom-
mended to reduce the application of nitrogen fertilizer and control the field water holding capacity between 60%
and 75% .

Keywords : nitrate ; nitrogen application rate; field water capacity ; Populus tomentosa var. tomentosa; farmland

ecosystem ; forest ecosystem
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