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 I

摘要 

农田生态系统养分循环和平衡是影响生产力和环境的重要过程。几十年来，

中国的农作制度发生了重大变化，农业生产结构由以种植业为主逐步向种植与养

殖并重转变，集约化生产水平不断提高，农业物质投入不断增加，化肥施用量的

迅速增长使中国成为世界上化肥施用强度最高的国家之一。由于粮食安全保障的

压力，化肥施用过量，施肥不平衡，肥料利用率低下，以及伴随规模化养殖业快

速发展而来的有机废物急速增长，农田生态系统养分失衡引起的农业面源污染不

断加剧。国内外关于农田生态系统养分平衡的研究偏重于现状评价，对养分平衡

管理的应用性研究成果相对缺乏。研究区域农田生态系统养分平衡管理，能够衡

量区域养分投入结果是否合理，使种植业和养殖业紧密结合，实现区域养分平衡，

有利于农田生态系统的可持续发展。 

本文在综述农田生态系统养分平衡的国内外研究进展、中国农田生态系统养

分施用和平衡的时空变化以及养分失衡引起的农业面源污染基础上，参考国外农

田养分综合管理对策，研究区域农田生态系统的养分平衡管理。选取莆田市作为

案例，根据莆田市土壤养分、农业种植结构和养分投入结构，从农田生态系统氮、

磷、钾平衡的角度对莆田市 2011 年农田生态系统养分平衡现状进行评价，分析

肥料施用结构的合理性，在此基础上设立农田生态系统养分平衡管理目标，根据

2015 年的农作物目标产量和其他养分适宜投入量，计算得到莆田市 2015 年各区

县化肥适宜施用量，对莆田市化肥施用总量和施用结构进行控制提供依据和指

导。 

研究结果显示，莆田市 2011 年各区县农田氮养分明显盈余；除湄洲岛外其

他各区县磷养分均有盈余，且盈余程度差别较大；而各区县钾素盈亏存在较大差

异，仅城厢区和仙游县显著盈余，秀屿区农田钾素收支几乎持平，而其他几个区

县均出现不同程度的亏损。在养分施用结构中，化肥投入比例占近四分之三，因

此，农田氮、磷出现大量盈余而钾亏缺的主要原因是化肥氮、磷投入过量，钾肥

比例不够高。以充分满足作物对养分的需要和有利土壤养分库的维护为首要目标

进行农田生态系统养分平衡管理，以保持农田养分平衡为原则，土壤肥力低的田
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块，增加肥料用量，土壤肥力高的田块，采用“补偿性”施肥。2015 年，莆田

市各区县需增加有机肥投入比例，将化肥投入控制在氮、磷、钾分别为 16583.00 

t、6026.04 t、17133.46 t。此外，本论文还提出了具体的农田生态系统养分平衡

管理的技术和措施。 

 

关键词：农田生态系统；养分平衡；管理；种养结合
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Abstract 

Nutrient cycling and balance of farmland ecosystem is an important process 

affecting productivity and environment. For decades, great changes have taken place 

in China's farming system. Agricultural production structure which have consisted of 

mainly planting industry gradually shifts to paying equal attention to planting and 

breeding. At the same time, intensive production level continuously improve, along 

with the increasing agricultural material input. The rapid growth of the chemical 

fertilizer applying quantity makes China become one of the highest fertilizer intensity 

country of the world. Because of the food safety pressure, there have been appeared 

excess fertilizer application, unbalanced fertilization, low efficiency utilization rate of 

fertilizer, and the rapid growth of organic waste accompanied with the rapid 

development of large-scale aquaculture. Agricultural non-point source pollution 

caused by the farmland ecosystem nutrient imbalance is rising. Study of farmland 

ecosystem nutrient balance at home and abroad focus on status quo evaluation, while 

applied research relatively lacking. Study on the nutrient balance management of 

regional farmland ecosystem, can measure the result of nutrient inputs, combine 

planting and breeding, and realize regional nutrient balance, which is beneficial to the 

sustainable development of farmland ecosystem. 

Based on the review research progress of farmland nutrient balance of ecological 

system at home and abroad, nutrient application and balance of time and space 

variation of China's farmland ecosystem, agricultural non-point source pollution 

caused by nutrient imbalance, and foreign farmland integrated nutrient management 

measures, the paper chooses Putian city as a case to study about the nutrient balance 

of farmland ecosystem management. According to city soil nutrients, agricultural 

planting structure and nutrient input structure, it evaluate the status quo of the nutrient 

balance of farmland ecosystem of Putian in 2011 from the nitrogen, phosphorus and 

potassium balance, and analyze the rationality of the structure of fertilizer application,  
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based on which it set a target of farmland ecosystem nutrient balance management. 

Then according to the 2015-year target crop yield and other type of fertilizer 

appropriate application, the paper ultimately get the result of putian city fertilizer 

applying appropriate content in each county in 2015, providing the basis and guidance 

for the controlling of fertilizer amount application and structure of Putian. 

Thesis research results show that, there are apparent surplus of farmland nitrogen 

nutrient in the counties of Putian in 2011; besides MeiZhou island, phosphorus 

nutrients of six other counties are surplus, and differences of surplus degree among; 

between each county there are large difference of profit and loss of potassium , 

significant surplus only appear in Chengxiang district and XianYouXian, potassium 

balance of payments is almost flat in Xiuyu district, even in several other counties 

there are different degree of loss. About nutrient application structure, fertilizer input 

proportion accounted for nearly three-quarters. Therefore, the main reason of the 

massive surplus farmland nitrogen, phosphorus and potassium deficiency is the 

excessive application of nitrogen and phosphorus fertilizer, in the meanwhile the 

insufficient of potassium fertilizer. To fully meet crop nutrient needs and in favor of 

the maintenance of soil have depots as a primary goal for nutrient balance 

management of farmland ecosystem, and based on principles of farmland nutrient 

balance, increase fertilizer application in infertity soil, while use "compensatory" 

fertilization in high soil fertility plots. In 2015, It needs to increase organic fertilizer 

investment proportion in each county of Putian city, and controll the input of nitrogen, 

phosphorus and potassium fertilizers being 16583.00 tons, 6026.04 tons, 17133.46 

tons. In addition, this paper also puts forward the specific technology and measures 

for nutrient balance management of farmland ecosystem. 

 

Key Words: Farmland ecosystem; nutrient balance; Management; Farming-feeding 

combination 
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