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Safety Evaluation of Cadmium in Rice Production Area:A Case Study in Zhanjiang City of Guangdong
Province, China
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Abstract: As the main rice producing base in Guangdong Province, Zhanjiang has the rice planting area about 220,000 hm” and total yields
of 1.1 million tons. To investigate Cd level in the rice growing environments and grains of Zhanjiang City, paddy soil and irrigation water sam—
ples together with rice plants and grains were analyzed. Results indicated that the accumulation of Cd in roots of spring rice or autumn rice
was significantly higher than that in stems, leaves or grains, and the grains had the lowest content of Cd. Meanwhile, the content of Cd in
stems and leaves was almost equal. The level of Cd in the rice organs was found to decrease as the following order:root>leaf >stem >grain,
which clearly indicated that Cd was mainly accumulated in roots. In addition, Cd contents in rice grains from the four main production areas
of Zhanjiang varied from 0.034 mg-kg™ to 0.047 mg-kg™', which met the national hygienic standard for grains of China(GB 2715—2005).
According to the Environmental Quality Standard for Soils in China(GB 15618—1995 ), the paddy soil quality was excellent because the
concentrations of Cd did not exceed its background value and ranged from 0.155 mg-kg™ to 0.180 mg-kg™. The concentration of Cd in the ir—
rigation water quality varied from 0.001 9 mg+L" to 0.004 9 mg- L™, which met the Standards for Irrigation Water Quality(GB 5084—2005).
In brief, the qualities of rice growing environments and grains in Zhanjiang city were safe, which would not pose a threat to peoples'’s health.
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Table 1 Physical and chemical properties of the soil samples

collected from four main rice—yield areas

X HHUR/% R/ kg BB mg kg™ HH /g kg

HE 3.12 1452 75.6 202.3
BRI 2.18 1153 65.1 176.4
EMARE 237 126.5 679 181.8
FMFERE 265 130.6 70.5 191.6
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Figure 2 Cd concentrations in the spring rice organs of four main rice—yiegi areas at mature stage
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Figure 3 Cd concentrations in the autumn rice organs of four main rice—yield areas at mature stage
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Table 2 Cd concentrations of brown rice, paddy soils and irrigation water in rice producing areas of Zhanjiang as well as the paddy soil pH

1% H Item BHIE Suixi BEYT. Lianjiang & Leidong BV Leixi
FUE Spring rice A Cd/mg- kg™ 0.0370.002a 0.03420.006a 0.0370.003a 0.0400.003a
45 Cd/mg-kg™ 0.15920.015a 0.15520.018a 0.1580.021a 0.166+0.012a
14 pH {H 6.73£0.19 6.6740.25 6.75:0.32a 679023
WEBEK Cd/mg-L 0.002 80.000 3b 0.001 9::0.000 2b 0.004 1:0.000 4a 0.004 9::0.000 5a
WA Autumn rice T Cd/mg-kg* 0.0360.002a 0.042:0.004a 0.045:0.004a 0.0470.007a
44 Cd/mg- kg™ 0.1690.015a 0.162+0.018a 0.1720.021a 0.180+0.016a
438 pH fi 6.7120.24a 6.74£0.17a 6.71:0.26a 6.81£0.26a
K T mdAy | 040380 4oy QIO 06 2 1 80pH3:0.000 5a 0.004 7£0.000 5a

peE =2 E| E’Jﬁiﬁﬂﬂzi@ﬁﬂﬂﬁﬁ(nﬁl) IFT?ﬁZ: %ﬁ%ﬁ%}% Duncan H&Xﬁﬁ 5%3) J:% Léﬁ FEPE(P<0.05),
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