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Comprehensive assessment of the agronomic and environmental effects of N application rate reduction
combined with nitrification inhibitor on Chinese cabbage

GUO Guang—zheng', ZHANG Fen', SHEN Yuan—peng', XIAO Yan—bo >, ZHU Pan’, WANG Fang', CHEN Xin—ping', WANG Xiao—zhong'"
(1.Chongqing Key Laboratory of Efficient Utilization of Soil and Fertilizer Resources, College of Resources and Environment, Southwest
University, Chongqing 400715, China; 2.School of Ethnic Medicine, Yunnan Minzu University, Kunming 650500, China; 3.EuroChem Agro
Trading(Shenzhen) Co., Ltd, Shenzhen 518000, China)

Abstract: In order to optimize N management and achieve green vegetable production. This study conducted a two—year field experiment
with life cycle assessment (LCA) method to evaluate the comprehensive effects of different N managements on total yield, N use efficiency,
economic benefit, net ecosystem economic benefit (NEEB), and N and C footprint of open—field Chinese cabbage production in southwest
China. The N management treatments included the control (without N fertilizer, CK), conventional fertilization (FP), and N reduction with
nitrification inhibitors (OPT1 and OPT2). The results showed that compared with FP, the total yield and commercial yield in OPT1 and
OPT2 treatments were higher by 6.7% and 4.2%, and 16.4% and 9.0%, respectively; the N use efficiency of OPT1 and OPT2 treatment was
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also higher by 9.6% and 11.2%, respectively. Meanwhile, OPT1 and OPT2 reduced the reactive N(Nr) loss by 75.0% and greenhouse gas
(GHG) emission by 68.0%, respectively. Therefore, the N and C footprints of OPT1 and OPT2 were lower by 76.4% and 76.1%, and
69.9% and 69.4%, respectively. In addition, relative to FP treatment, OPT1 and OPT2 significantly increased the net ecosystem economic

benefit (NEEB) by 106.0% and 97.9%, respectively, and decreased significantly the GHG_yies and Nroyges. In conclusion, N fertilizer

reduction combined with nitrification inhibitor management increased the vegetable yield, reduced the N fertilizer rate and environmental

cost, and improved the NEEB; it was an effective measure to realize green vegetable production.

Keywords : nitrogen fertilizer; nitrification inhibitor; nitrogen footprint; carbon footprint; net ecosystem economic benefit
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Table 1 Fertilizer application rate at different growth stage in each treatment (kg+hm™)

Ay Kb T Fertilizer application rate(N—=P,0s—K,0 )
Year Treatments LI Base fertilizer 3% JE 4] Rosette stage ZE BRI Heading stage JE31 Total
2018 CK 0-192-222 0-0-0 0-0-0 0-192-222
FP 0-0-0 223-112 112 610-169-244 833-281-356
OPT1 72-72-102 122-60-60 123-60-60 315-192-222
opPT2 72-72-102 104-60-60 139-60-60 315-192-222
2019 CK 0-192-222 0-0-0 0-0-0 0-192-222
FP 0-0-0 223-112 -112 610-169-244 833-281-356
OPT1 72-72-102 122-60-60 123-60-60 315-192-222
OPT2 72-72-102 104-60-60 139-60-60 315-192-222
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Table 2 Effect of different treatments on yield , apparent nitrogen balance and nitrogen use efficiency

SV T R ity i

AhA

EUTh REAR

i{i Tre&jﬁm Total yield/ Commercial yield/ N input/ N uptake/ N surplus/ N feﬂiifni o
(t-hm™) (t-hm™) (kg N-hm™) (kg N-hm™) (kg N-hm™) :
2018 CK 138+9.53h 79+6.06b 0 152+9.55h — —
FP 14427 24ab 80+5.02h 833 19116.00a 642+16.03a 4.69+1.82b
OPTI 154210.40a 93+4.36a 315 193+19.92a 122+19.87h 13.02+4.63a
0PT2 146+7.54ab 84+7.97ab 315 202+13.01a 113213.03b 15.70+5.20a
2019 CK 90.7+5.16h 56+4.94c 0 92+4.43h — —
FP 121£2.73a 79+4.84h 833 138+9.42a 695+9.41a 5.561.61h
OPTI 129+10.63a 93+5.53a 315 143+7.38a 172+7.44h 16.41+3.38a
OPT2 1306.84a 90+3.47a 315 145+14.90a 170+14.93b 17.04+4.73a

T RPN I AR 22 5 RO ARG R R A B R 22 52 .25 (P<0.05) . T IA].

Note: Values are means +SD ; The different lowercase letters in a column indicate significant differences among treatments at P<0.05 levels.The same

below.
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Figure 1 Effects of different treatments on reactive N emission and GHG emission
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