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Arsenic uptake by different species of amaranth and the relationship between arsenic and phosphate in ama—
ranth

ZHANG Qian, ZENG Xi-bai*, SU Shi-ming, WANG Ya-nan, BAI Ling—yu, WU Cui—xia, GAO Xue, JIA Wu—xia

(Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences/Key Laboratory of Agro—
Environment, Ministry of Agriculture of China, Beijing 100081, China)

Abstract: In this study, a hydroponic experiment was conducted to investigate the resistance and accumulation of arsenic (As) in five ama—
ranth species at two exposure concentrations of As(2 mg+L™, 4 mg-L™") as well as correlation relationship between arsenic and phosphorus
contents in amaranth. At the As concentration of 2 mg +L', the growths of Huahongliuye and Hongliuye amaranth were improved, but the
other three species were inhibited compared with the control without As addition. Differently, the growths of all the five species were signifi—
cantly inhibited when the concentration of As increased to 4 mg+L™". For the two investigated As treatments, As accumulation in the shoot of
the five amaranth species ranked in the same order as follows ; Baiyuanye =~ Hongliuye >Huahongliuye >Huahong>Yanxuanhongyuanye. Fur—
thermore,the content of phosphorus in amaranth shoot significantly correlated with that of As(r=0.881) at the As concentration of 2 mg-L",
but insignificant correlation occurred at the As concentration of 4 mg+L™'(7=0.816). Additionally, significant correlation between phospho-
rus content in amaranth seed and that of As in amaranth shoot was also observed for the two investigated As treatments at 2 mg L™ (r=
0.937) and 4 mg-L'(r=0.971).
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Figure 1 The dry weight of aerial part(A) and root(B) of five

amaranth species exposed to different concentration of As
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Table 1 The root—shoot ratio of five amaranth species after exposed

to different concentration of As

T i ST
Arsenic concentration I il m v \
0 0.144a  0.129a 0.129b  0.130b  0.150b
2 mg- L 0.075b  0.112ab  0.183a 0.171ab 0.197a
4 mg-L 0.070b  0.080b 0.107b  0.184a  0.168ab

T BRI N3 E (n=3) , BUELI 7B A 5] Fe R AN [a] e B2 Ak 2
I 2% 5 .35 (P<0.05) . Rl

Note : Date are average values of replicates in each treatment, different
letters indicate significant difference within the same column(P<0.05). The

same below.
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Figure 2 The translocation factors and the bioaccumulation factors

of five amaranth species exposed to different concentrations of As
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Table 2 The arsenic contents in the aerial parts and roots of five amaranth species with different arsenic concentration (mg-kg™)

. Hb 3 Aerial part 1T EB Root
WL Species
0 mg- L™ 2 mg- L™ 4 mg-L! 0 mg-L™ 2 mg- L™ 4 mg- L

I 0.58+0.16 2.50+0.04b 6.62+1.23b 2.30+0.82 305.20+5.00¢ 673.07+47.23¢
I 0.24+0.05 1.39+0.09a 3.56x1.13a 1.73+0.02 192.76+12.12a 362.76+£55.17a
I 0.30£0.11 2.92+0.62¢ 7.25+0.25bc 1.78+0.75 287.82+26.18b 543.94+71.54b
\Y 0.34+0.17 3.47+0.82¢ 7.78+0.06bc 1.78+0.15 307.50+2.99¢ 508.55+89.63b
\Y 0.34+0.21 3.18+0.27¢ 8.85x1.16¢ 1.33+£0.39 284.15+£19.47b 642.70+60.50¢
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Figure 3 The amount of phosphorus in seeds and shoot with

different arsenic concentrations treated
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Figure 4 Relationship between the amount of phosphorus in shoot or seeds and the amount of arsenic in shoot treated

with different arsenic concentrations
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