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Abstract: Crop quality is mainly dependent upon two factors: crop phylogenetic characteristics and environmental factors. Under similar ge—
netic background, continuous atmospheric CO, rise will have an increasing impact on synthesis of carbohydrates and uptake of useful or
harmful elements by crops, leading to so—called "hidden hunger" and degradation of crop quality. On the basis of reviewing and summarizing
the state of the art in this field, this paper suggests: with farmland contamination being from the local to the overall expansion, the potential
impact of elevated CO, on crop quality is increasing, including increase or reduction in uptake of hazardous materials by crops; enhancement
of non—uniform absorption of beneficial or harmful substances. In addition, the present paper also reviews the means and methods presently
used for investigation of the impact of elevated CO, on crop quality, and compares the differences resulting from various means and methods.
Key research areas and future directions were proposed as follows:

(1)Breakthrough in study facilities. Since continuous changes in atmospheric composition near the surface of the earth caused by hu—
man activities is a slow process, all the test systems that have been designed, including closed growth chamber, soil-crop—atmospheric testing
units, temperature gradient growth chamber, open—top chamber and Free Air Carbon Enrichment Facilities(FACE), are difficult to accurately
simulate the continuing but slow changes in CO, concentration. There is a need to design better simplified systems that are more closed to re—
alistic changes in CO, concentration in the future.

(2)Application of new study methods and analytical techniques. Application of innovative methods, such as stable isotope tracing,
proteomics, metabolomics, as well as quantitative trait loci (quantitative trait locus, QTL), makes us feasible to investigate effect of elevated
CO, on crop quality, including mechanisms by which beneficial or harmful substances synthesize.

(3)In—depth researches focusing on molecular or genetic mechanisms by which elevated CO, affects crop quality. Many previous stud—
ies investigated effect of elevated CO, on crop morphology, growth and development, photosynthesis and yields, but little research has been

conducted on molecular mechanism. Innovative molecular study means make it possible to characterize combined effect of phylogenetic and
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environmental factors on crop quality. Although previous studies have shown that there is an effect of elevated CO, on crop quality of various

species and varieties, to what extent the impact related to genetic differences on crop growth, development, yield and quality remains to be un—
solved.

(4)In—depth study of effect of elevated CO, on crop rhizosphere micro—environment characteristics. It is known that elevated CO, af—
fects soil pH, root absorption, root iron oxide films, root exudates, micro—organisms to a great extent. The changes in rhizosphere pH, root ex—
udate composition and content will affect the activity of heavy metals in the soil, and therefore, influence crop yields and quality. However,
data available in the literature are insufficient to clearly reflect the effect of elevated CO, on soil physical and chemical characteristics. There
is a need to make greater efforts in this regard to strengthen research on the effect of elevated CO, on crop yields and quality, especially for
crops under conditions of mildly contaminated soil.

(5)More importance should be attached to effects of comprehensive environmental factors on crop quality. Under field conditions, many
environmental factors can affect crop growth, development and uptake of beneficial or harmful substances, including temperature (including
night—time temperature ), light, water supply, and fertility (mainly nitrogen and phosphorus), atmospheric concentrations of ozone and CO,.
There exist various mechanisms among these factors, such as synergy and antagonism. Study of their interaction is of important theoretical
and practical significance for tropical and subtropical countries.

(6)Strengthening relevant research on countermeasures to reduce negative impact of elevated CO, on crop quality. Special attention
should be given to comprehensive agronomic countermeasures for alleviation of elevated CO, on crop nutrient imbalance and accumulation of
toxic and harmful substances as well as safety evaluation studies. Although increasing application of fertilizers can offset the negative effect of
CO, concentration on nutrient uptake by crops under intensive agriculture systems there is still quite a lack of effective and practical integrat—

ed control measures. With an area of farmland pollution continuing to expand, combined effect of elevated CO, and contaminated farmland on

uptake of toxic and harmful substances by crops will receive more attention to ensure our national food safety.
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