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Effects of Long-term Different Chemical Nitrogen Rates on Soil Nitrogen Mineralization and

Nitrification in Greenhouse Vegetable Field

WU Xingkui'?, SHI Weiming', XU Yonghui®, MIN Ju'"

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Yixing City Construction Culture
Tourism Group Co., Ltd., Yixing, Jiangsu 214200, China)

Abstract: In order to reveal the effects of long-term application of different chemical nitrogen (N) fertilizers on soil N supply
capacity in greenhouse vegetable fields, soil samples were selected from a 15-year vegetable experiment field, and then the
effects of long-term N fertilizer dosage on soil N mineralization and nitrification were studied by aerobiotic soil incubation
method, in which five N application rates were designed as: no chemical N fertilization (CK), conventional chemical N rate
(100%N), and the conventional chemical N rate reduction of 20% (80%N), 40% (60%N) and 60% (40%N), respectively. The
results showed that compared with the initial, the mineralized N of CK, 40%, 60%, 80% and 100%N treatments after incubation
were 38.9, 44.7, 20.6, —32.7 and —87.6 mg/kg, respectively. The mineralized N of CK, 40%N and 60%N treatments accounted for
2.7%, 2.5% and 1.0% of the total soil N content, respectively. The mineralized N of 80%N and 100%N treatments decreased by
1.3% and 3.1% compared with the initial. The nitrification rates under CK, 40%, 60%, 80% and 100%N treatments were 19.3,
11.2, 4.9, 5.2 and 1.2 mg/(kg soil-d), respectively. Long-term high rate of chemical N input (80%N and 100%N) significantly
reduced soil N mineralization and nitrification rates and decreased soil N supply capacity in greenhouse vegetable field. The

reduction of soil pH may be one of the reasons for the inhibition of soil mineralization and nitrification. In view of this, the
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greenhouse vegetable production system should reduce the amount of chemical N rate, and promote scientific and optimal

fertilization in order to guarantee the sustainable utilization of vegetable soils.

Key words: Long-term fertilization; Nitrogen transformation; pH; Mineralization; Nitrification
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Fig. 1 pH and total nitrogen contents in soils with different chemical nitrogen rates
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*1 TREMLEEEAET1TIE NH]-N #1 NO;-N & 8 20.60 mg/kg, A5 H HIESASTER 2.70%.

Table I NH;-N and NO;-N contents in soils with different chemical
nitrogen rates

Qb NH;-N(mg/kg) NO;-N(mg/kg)
CK 50+1.6¢ 187.5+58.7d
40%N 19.5+9.0c 459.6 +204.5 ¢
60%N 18.1+£135¢ 815.8£209.6 b
80%N 59.5+19.1b 11714422502
100%N 103.4+25.7a 13123+ 172.6a

T RAPRSIAE/NG 7R 375 g B 25 5 12 3% (P<0.05).
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Fig.2 Dynamic changes in mineralized nitrogen in soils with
different chemical nitrogen rates
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Fig. 3 Dynamic change in NH3-N and NO, -N in soils with different chemical nitrogen rates
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Fig. 4 Mineralization rates of mineralized nitrogen in soils with
different chemical nitrogen rates
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