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Cadmium and mineral element accumulation and IRT1 gene expression of Amaranth hybidus L. under iron/
zinc deficiencies or salt stress

YU Dan—ping'?, LI Qu-sheng'?, WANG Li-li'*, XU Zhi-min'#, GUO Shi-hong"*, HU Ni'?, CHEN Hui—jun'?

(1.School of Environment, Jinan University, Key Laboratory of Environmental Exposure and Health of Guangzhou City , Guangzhou 510632,
China; 2.Guangdong provincial research center of environmental pollution control and remediation material, Guangzhou 510632, China ;3.Col-
lege of Life Science and Technology, Jinan University, Guangzhou 510632, China )

Abstract: Previous research has showed that iron—regulated transporter 1 (IRT1) gene plays an important role in the accumulation and
transfer of metals in plants. Here a low Cd—accumulating cultivar Baigenjianye (B) and a high Cd-accumulating cultivar Huahong(H ) were
used to investigate the characteristics of mineral element and Cd accumulation by and IRT1 expression level in roots of Amaranth hybidus L.
under iron(Fe) or zinc(Zn) deficiencies or salt stress. Quantitative PCR was used to determine the expression level of IRT1. Biomass of two
cultivars obviously decreased in the treatments, with the greatest reduction observed in Fe deficiency. The accumulation of Cd and mineral
elements significantly( P<0.05) increased under Fe and Zn deficiency treatments. However, salt stress showed a significant (P<0.05) in-
hibiting effect on Cd accumulation but a significant (P<0.05) promotion on the accumulation of mineral elements. The concentrations of Cd,
Fe, Zn and Mg, and the expression of gene IRT1 in root protoplasts were obviously higher in high Cd— accumulating cultivar Huahong (H)
than those in low Cd—accumulating cultivar Baigenjianye ( B). Furthermore, elevated expression levels of IRT1 promoted the concentrations
of Cd, Fe, Zn and Mg in stems and leaves. Therefore, while Cd concentration in crops is concerned, the content of minerals in the soil should
be paid attention to at the same time.

Keywords : amaranth; minerals; salt stress; IRT1
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Figure 1 Average fresh weight of amaranth
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Figure 2 Cadmium content in roots and stems of amaranth
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Figure 3 Expression of IRT1 in roots of amaranth
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Table 1 Content of mineral elements in stems and roots of amaranth

BT Organ Jb P Treatment Fe/mg-kg™ Zn/mg-kg’! Mg/mg-kg™ Mn/mg-kg™ Na/mg-kg™
2L B & 8.18+0.13Aa 13.10£0.32Ba 385.30+14.52Aa 53.72+1.77Aa 58.71+7.56Aa
B filik 34.03+3.01Da 32.08+1.26Da 825.412+25.87Ca 97.52+3.84Ba 143.19£5.19Aa
B il 17.96+2.42Ba 7.39£0.82Aa 486.41+48.85Ba 54.72+5.77Aa 52.38+7.80Aa
B ik 25.71x1.72Ca 15.71£0.75Ca 416.09+41.59Aa 53.39+5.03Aa 2 653.58+217.20Ba
H 4 26.29+1.42Ab 21.47+0.15Bb 495.97+4.89Ab 77.22+0.68Aa 66.25+1.54Ba
H gk 42.16+2.93Bb 36.21+0.78Ch 547.80+27.88Bb 111.24+4.94Ch 46.64+2.63Ab
H i 39.69+1.03Bb 10.5420.10Ab 613.95+32.42Ch 85.51+3.56Bb 91.04+4.45Ch
H jindh 49.9743.91Ch 21.63+0.04Bb 617.21£7.70Ch 85.27+0.85Bb 1 183.10+13.26Db
3B B & 110.42+3.65Ba 3.53+0.32Ba 105.25+3.31Ba 4.14+0.13Ab 12.71£1.97Aa
B ik 156.49+£0.91Db 4.83+0.04Ca 101.86+0.88Aa 3.98+0.02Aa 20.11+0.03Ab
B lsr 96.9+2.44Aa 2.11£0.19Aa 113.89£0.18Db 4.18+0.45Aa 14.53+0.68Aa
B finh 150.13+1.16Ca 4.38+0.61Ca 108.94+0.540Ca 3.83£0.12Aa 171.81+24.12Ba
H 4 99.75+1.57Bb 13.67+1.60Bb 152.53£7.53Bb 2.81:0.01Aa 18.66:0.24Aa
H 5k 58.18+8.66Aa 54.26x4.65Ch 232.30+17.25Ch 72.56+4.72Db 12.97+1.21Aa
H s 96.23+4.70Ba 4.72+0.31Ab 112.3120.80Aa 21.11+2.58Bb 13.34£1.30Aa
H Jinh 182.31£19.69Ch 11.1740.23Bb 115.23+2.81Ab 29.96+6.34Ch 409.29+22.78Bb

T RIS = B FRAR 7] 0 RIS ) b 0] 2 5 8 35 5 AN TR)/ N P BRAQSRAN ] i b A [ b 2HR ] 22 55 2. 25 (P<0.05)

Note: Different uppercase letters indicate significant difference treatments within a cultivar;different lowercase letters indicate significant difference

between cultivars within a treatment(P<0.05).
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