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Absorption and distribution of chromium in rye seedling
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Abstract: [Objective] The research about the absorption, distribution and accumulation of Cr in rye
seedlings provides the theoretical basis for the phytoremediation of heavy metals in contaminated areas.
[Method) The different concentrations of K,CrO, in Hoagland solution were adopted to study the accumu-
lation, subcellular distribution and chemical forms of chromium in rye seddlings. [Result] The results ob-
tained show that the contents of chromium in aerial parts and roots increased,accompanying with the incre-
ment of concentration of K;CrO, ,and more in roots than aerial parts. With the different treatments of 0. 4,
0.8 and 1.2 mmol/L Cr, the contents of chromium in aerial parts were 3. 3,27. 8,and 29. 5 times respec-
tively as much as in the control,and 8.8,18. 7,and 19. 6 times in roots. Chromium was mainly distributed
in F1(cell wall and residue) and F3(soluble fraction) ,the distribution ratio of chromium in F2(cell organs
and membrane) was the last. There were different distribution ratios of chromium in different extraction
media, NaCl extractable-Cr, Acetic acid extractable-Cr and HCI extractable-Cr were dominant in roots and
aerial parts in rye. [Conclusion] Cr accumulates mainly in the cell wall and the roots in rye,and there are

varieties of forms in the plant,the content of HCI extractable-Cr is higher than that of others.
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Fig.1 Comparison of the contents of Cr in different parts of Secale cereale seedlings
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Table 1 Subcelluar distribution of Cr in the roots and aerial parts of Secale cereale seedlings mg/kg
b PR Teatment
4 20 4
'Fﬂﬂ@"ﬂﬁ 0.4 mmol/L 1.2 mmol/L
Fraction
R Root b % Aerial M Root Hb 3% Aerial
F1 96. 1344, 87 22.1743.33 162.544+6.37 51.34+£1.62
F2 9.23+1.07 1.3640. 21 15.79+1. 48 4,1640.2
F3 68. 4744, 87 11.41+0.93 118.64+5.43 39.3641.84
B Cr o _
173.8345. 24 34,9441.03 296.97+8. 62 94.86+2.58

Total Cr content
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Table 2 Effect of chemical forms of Cr in the roots and aerialof Secale Cereale seedlings treated with Cr
M Root i B3R Aerial
25y 0 mmol/L 0.8 mmol/L 0 mmol/L 0. 8 mmol/L
Fraction N AL N AL N AL N AL
Cr &/ o Cr &/ o Cr &/ o Cr &/ ,
i i i 5/ ©
(mg* kg 1) e/ % (mg - kg 1) i/ % (mg - kg 1) e/ % (mg - kg 1) et/ %
FEthanol 0.31%£0.07 2.67 74.46=£1.10 15. 21 0.02%£0.01 1.04 3.5640.17 3.59
Fwater 0.49+0.04 4.21 68.49-+0. 90 13.99 0.17%£0.07 8.85 18.47+0. 14 18.61
Fxacl 3.26+0. 34 28.03 81.0940.76 16.57 0.74+ 0.02 38.54 16.8640. 21 16. 99
Frac 1.1240.05 9.63 113.9740.41 23.28 0.58+0.07 30.21 17.0840.1 17. 21
Fue 5.4440. 20 46.78 147.1840. 69 30. 07 0.37+0.01 19. 27 40.8940. 17 41. 21
FResidue 1.0140.01 8. 68 4.32+0. 14 0. 88 0.0440.01 2.08 2.374+0.02 2.39
My AL
ok 11.63 100 489.51 100 1.92 100 99. 23 100

Total Cr content
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