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Fig. 1 Diagram of the primary sources of cadmium in the soil-rice system
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Tablel Cadmium content and enrichment coefficient in grains of different crops

YEW) 24 7% FERLARE & i /(mg/kg) HERK 2% 3k
0.01~2.06 0.02~1.43 [72]
0.08~0.51 1.50~5.00 [73]
IKFE (Oryza sativa L.) 0.02~2.00 0.032~3.519 [74]
- 0.078~1.214 [75]
- 0.621 [76]
0.001~0.3 - [77]
INFE(Triticum aestivum L.) 0117019 0.08-0.10 78]
0.03~0.39 0.033~1.000 [74]
- 0.122~0.769 [75]
_ 0.027 [76]
T K (Zea mays L.) 0.06~0.67 0.031~0.870 [74]
0.004~0.045 0.003~0.039 [79]
+ & (Solanum tuberosum L.) 021 0.003 80
0.058 0.008 [81]
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Fig. 2 Diagram of cadmium uptake and transport in rice (from ref. [82])
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Fig.3 Diagram of the primary factors influencing cadmium

uptake and transport in rice
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Factors of Cadmium in the Soil-rice System
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Abstract: Soil cadmium contamination has emerged as a prominent environmental issue affecting the safe production of rice
and human health in China. As a staple crop, rice (Oryza sativa L.) exhibits a strong capacity for cadmium accumulation,
readily transferring and concentrating cadmium from the soil into its grains. This leads to excessive cadmium levels in rice,
posing a threat to human health through the food chain. This paper provides a systematic review of cadmium sources,
accumulation processes, and influencing factors within the soil-rice system. It first clarifies the primary sources of cadmium in
this system, identifying atmospheric deposition and industrial mining activities as the main anthropogenic sources. Weathering
of carbonate rocks and black shales contributes to elevated background cadmium levels in the soils of southwest China. It then
explains the pathways through which cadmium enters rice plants via root and leaf uptake, exploring key stages and
mechanisms of cadmium migration and accumulation in grains. Among these processes, transporters such as OsHMA3,
OsNramp5, and OsZIP7 play crucial roles in regulating cadmium absorption and transport processes in rice plants.
Furthermore, this paper focuses on discussing the primary factors affecting cadmium uptake, highlighting that variations in
soil pH, Eh, and cadmium speciation significantly impact rice cadmium uptake and transport. Finally, it outlines future
research directions, aiming to provide theoretical foundations and references for the remediation of cadmium-polluted
farmland and the safe production of rice.

Keywords: cadmium; rice; transport mechanism; influencing factors



