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We are submitting the attached original manuscript entitled “Accumulation, risk assessment and source apportionment of heavy metals in protected cultivation soil, China” to be considered for publication in the Land and Degradation & Development as an original research article. 
Protected cultivation (PC), a symbol of agricultural modernization, is the future direction for agricultural development. The problem of soil heavy metals (HMs) accumulation is one of the main characteristics of soil quality degradation in PC agriculture and needs to be solved urgently. China has emerged as the world's largest producer, consumer, and exporter of vegetables with an export trade of 1.55×1010 dollars in 2017, especially for vegetables in the PC. However, PC in China mainly relies on arable land soil transformed from the extensive field planting pattern lacking precise experience. Moreover, long-term continuous cropping of single crops and high multiple cropping index are reducing soil quality in PC, which may severely restrict the sustainable development of PC in China, especially in heavy metals.
HMs have been a serious threat to environment and human health due to their non-biodegradable nature, persistence, toxicity, biomagnification and bioaccumulation in the food chain. In order to better understand the accumulation status, source analysis and risk characteristics of HMs in the soil of typical PC areas in China. 132 soil samples from typically high-density PC areas were analyzed for accumulation characteristics, risk assessment, and sources of 8 HMs in 16 cities of 8 provinces, China. In this research, we have reached the following conclusions: 1) PC soil HMs over-standard rates are prominent in China; 2) Overall PC area is slightly contaminated, Yunnan and Henan are more harshly affected; 3) Cu and Zn accumulation is derived from anthropogenic agricultural activities; 4) Pb, Cd, and As accumulation is derived from the soil parent material; 5) Available Cu, Zn, As amounts showed a linear correlation with planting years. 
Our results suggest that long-term and unreasonable PC may lead to soil HMs accumulation. This is related to excessive use of livestock manure, pesticide, and soil parent material sources. Also, the extension of planting years in PC aggravates soil HMs accumulation from anthropogenic agriculture activities. Therefore, appropriate agricultural materials, scientific planting systems, and innovative fertilization methods must be used to effectively avoid the risk of excessive HMs accumulation in the PC soils. As Land Degradation & Development has a long-standing interest in publishing research related to the soil quality degradation and causes, degradation current status or future trends, and the sustainable land management in farmland, we feel your readership will be interested in this study that contributes to further understanding effects of HMs pollutants on soil quality and safe use strategies, especially for the high-input and high-yield PC farmland soil environment.
We declare that none of the work contained in this manuscript is published in any language or currently under consideration at any other journal, and there are no conflicts of interest to declare. All authors have contributed to, read, and approved this submitted manuscript in its current form. Our manuscript has also been edited by a native English-speaking expert to ensure its English is good enough for publication.
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