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Characteristics and spatial distribution of apparent nitrogen balance in the greenhouse vegetable cropping
system in China

DING Wu—han, LEI Hao—jie, XU Chi, KE Hua—dong, LI Hu"

(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract : Quantitative assessment of nitrogen (N) balance in greenhouse vegetable fields could enhance our understanding of N loss path
in soil and its potential environmental pollution, which could be beneficial for the green development of intensive greenhouse vegetable pro-
duction in China. In this study, we analyzed N balance and its spatial distribution in greenhouse vegetable fields based on 648 groups of
available data selected from the CNKI and Web of Science according to the National Key Area Development Plan of Greenhouse Vegetables
(2015—2020). Our results showed that the apparent nitrogen balance of greenhouse vegetable fields was positive in every growing season

(49~1154 kg N-hm™), and the mean was 324 kg N+ hm™. The mean nitrogen use efficiency (NUE) of greenhouse vegetable fields was
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18.6%. Regarding N input, the total nitrogen input per growing season was approximately 863 kg N +hm™. Chemical fertilizer and organic
fertilizer were two major sources (471 kg N+hm™ vs 306 kg N+hm™) of nitrogen, and the nitrogen contributed by irrigation water could not
be ignored (86 kg N-hm™). Regarding N output, the total nitrogen output per growing season was approximately 539 kg N-hm™ and the per-
centages absorbed by crops and lost to the environment (leaching, nitrification and denitrification, and NH3; volatilization) were 42.6% and
57.4%, respectively. The distribution of N balance exhibited a spatial heterogeneity pattern. The N surplus in the Huang—Huai—Hai and the
warm temperature area around the Bohai Sea were the highest (441 kg N-hm™). The main reasons were the large amount of nitrogen input
and low crop absorption. In addition, the nitrogen loss in this area was also high, and the leaching loss reached 186 kg N +hm™. Our result
suggested that the overall apparent nitrogen balance of Chinese vegetable fields showed a positive surplus, mainly owing to the large amounts
of chemical fertilizer and organic fertilizer input, but there was a high risk of nitrogen loss. Reducing N input as well as improving crop up-

take and NUE may be promising ways to optimize N management. It is necessary to reduce nitrogen input and mainly focus on nitrogen leach-

ing losses, especially in Huang—Huai—Hai and the warm temperature area around the Bohai Sea.

Keywords: apparent nitrogen balance; greenhouse vegetable; nitrogen use efficiency (NUE ); nitrogen input; nitrogen output
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Figure 1 Estimation of the nitrogen balance in greenhouse vegetable cropping system per growing season
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Table 1 Estimation of the seasonal nitrogen balance in greenhouse vegetable cropping system in five areas of China (kg N+hm™)

BN S PR R DX VTR A 2 DX AEIR A X YRR T R T RGE AR 2 X

WH K Huang-Huai-Hai and ~ Subtropical and rainy Northeast ~ ZE[X Northwest temperate ~ Tropical rainy
Ttems Sources warm temperature area areas in the Yanglze temperate  drought and Qinghai-Tibet  area in south
around Bohai Sea River basin zone alpine region China
LN LFEEIEN fertilizer 546 295 150 557 698
Input FHUIE Organic fertilizer 434 91 503 255 —
HEWE/K Trrigation 108 2 15 82 —
A1t Sum 1088 387 668 894 698
i iy YEPIR IS Crop uptake 251 155 370 251 237
Output CHAF LTS 117 67 140 132 170
Nitrification and
denitrification loss
S R AR NH; volatilization 93 34 103 61 70
W N leaching 186 50 — 74 105
A1t Sum 647 306 613 518 582
AV 441 81 55 376 116
N Balance
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