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Effects of planting years on soil ammonium nitrogen, nitrate nitrogen

and nitrification intensity in protected vegetable fields

PAN Feifei’, ZHANG Weihao', SUN Zhuang', TANG Jiao’, CHEN Bihua'”

(1. School of Horticulture and Landscape Architecture, Henan Institute of Science and Technology, Xinxiang 453003, Henan, China;
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453003, Henan, China; 3. School of Resources and Environment, Henan Institute of Science and Technology, Xinxiang 453003, Henan,
China)

Abstract: To understand the effect of protected vegetable planting years on soil mineral nitrogen content, nitrification
intensity as well as the correlativity between them, soil samples from different years of protected vegetable planting (0, 5,
10, 15 and 20 years)were collected for the determination of soil ammonium nitrogen content, nitrate nitrogen content and
nitrification intensity. The object of this experiment was to clarify the influence of protected vegetable planting years on
soil N supply capacity, providing basis for the establishment of site-specific fertilization management measures in protected
vegetable fields with different planting years. The results showed that the contents of ammonium nitrogen and nitrate
nitrogen as well as the nitrification intensity in 0-20 cm soil layer were higher than those in 20-40 cm soil layer, with the
surface accumulation of mineral nitrogen more obvious in protected vegetable fields with longer planting years. Compared
with open field, soil mineral nitrogen content in protected vegetable fields was significantly higher, showing a trend of
first increase and then decrease with the increasing years of protected vegetable cultivation. The contents of mineral nitrogen
in 0-20 cm and 20-40 cm soil layers reached the maximum(513.45 mg-kg"' and 353.21 mg-kg')in soil with 15 years and
10 years of protected cultivation, respectively. The nitrification intensity was significantly higher than that in the open
field (except for the facility field with 15 years of planting) in the above two soil layers, with the maximum occurred in
soil with 10-year protected cultivation. A significant positive correlation between nitrification intensity and ammonium
nitrogen content was observed. In summary, nitrogen fertilization should be reduced and nitrification intensity should be
controlled in protected vegetable fields to avoid the nitrate pollution of vegetable products and groundwater.

Key words: Protected vegetable field; Planting years; Ammonium nitrogen; Nitrate nitrogen; Nitrification intensity
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