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Figure 1 Trends in annual area harvested and yield of major grain crops and potato in recent years. Yellow, green, blue and red represent rice, wheat,

maize and potato, respectively (data source: FAO)
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Table 1 Yield comparisons of three major grain crops and potato
with the world average level

JERas HoeEs ST

(kg ha™) (kg ha™) ZEHR(%)
i 16920.3 19985.1 -15.3
KA 6815.2 4556.9 49.6
N 5243.5 3307.4 58.5
K 5808.9 5615.7 34
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Figure 2 Annual changes in potato yield (a) and chemical fertilizer (b) pesticide (c) consumption of major potato producing countries (data source: FAO)
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Figure 3 Potato “chemical fertilizer/pesticide reduction & high-efficiency” cultivation technique system
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Under the pressures from growing population, arable land diminishment, yield limitation of major grain crops, global
climatic change, etc, there is a latent crisis in Chinese food security. Potato, as the fourth major crop, plays a vital role in
alleviating food problem considering its great nutritive value, high yield and adaptability. Chemical fertilizers and pesti-
cides (CFPs) are implicated in ensuring stable and high yields of potato. Therefore, CFPs were intensively used for
boosting up the yield; however, the use intensity of CFPs exceeds the international recognized standard, resulting in neg-
ative impacts on environment quality, agri-ecosystem, land productivity and tuber production cost. Consequently, those
obstacles mentioned above jeopardized the sustainability of potato industry. In order to solve the dilemma, this article
focuses on the analysis of the major reasons for abuse of CFPs, and further identified that the excessive consumption
could be attributed to high application intensity, low utilization efficiency and lack of scientific application methods.
Furthermore, this article introduces the technological advances and future trends in chemical fertilizer and pesticide re-
ductions (CFPR) of developed countries. Based on the successful CFPR experiences abroad, the article also provides
some development strategies for Chinese potato CFPR. (1) Promote legislation curbing application rate of potato CFPs.
Several research projects were initiated to investigate the scientific standard of application amount for CFPs. Once the
scientific standards were set, they could be gradually legislated into agricultural laws to stipulate the use of CFPs nation-
wide. (2) Promote the innovation on high-efficient application technology and encourage the use of green alternatives to
chemical controls. Efforts on scientific research and education should be strengthen to speed up the innova-
tion/application of advanced CFPR techniques. In addition, recognized reduction techniques abroad could be transferred
to improve our application practices in pursuit of chemical contamination decreases. Some chemical fertilizers could be
replaced by organic fertilizer, or they could be used in combination with organic fertilizers to enhance use efficiency.
Chemical pesticides, to some extent, could be substituted by efficient, low toxicity/residue pesticides, and green preven-
tion techniques could be employed to avoid pesticide abuse. (3) Promote the invention/improvement of intelligent
agro-equipment with precision application capabilities. Unlike developed countries, the majority of Chinese potato pro-
duction entities is still dispersible, small-scale, traditional family farms. Hence, modern fertilizer/pesticide machinery
including deep fertilization and accurate spaying should be developed accordingly to meet specific needs of Chinese
farmers. However, in the large-scale and intensive potato-growing area of north China, it is reasonable for the large pota-
to enterprise and cooperatives to introduce advanced equipment and management system overseas. (4) Integration of
multiple CR technologies to meet diverse regional needs. Combined with traditional reduction techniques such as soil
testing, formulated fertilization, drip-fertigation and integrated pest-control, newly developed reduction technology could
be integrated into regional “Potato Chemical Fertilizer and Pesticide Reduction” technique systems according to the di-
verse ecological, climatic and cultivating factors. Through demonstration zones and potato-grower trainings, populariza-
tion of reduction techniques would benefit the potato-growing farmers and cooperatives, which would significantly re-
duce the use of CFPs in China.

potato, chemical fertilizer/pesticide reduction, fertilizer/pesticide use efficiency
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