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Accumulation and distribution of chromium in
Coix lacryma-jobi in constructed wetland
treated with domestic sewage

LI Zhigang, YANG You, AN Ruichen, LI Qiong, LI Suli”, LIANG He, LI Zhengwen

( College of Agriculture, Guangxi University, Nanning 530005, China )

Abstract ; Vertical flow wetland microcosms (VEWM) treated with domestic sewage were set up to study the accumulation
and distribution of chromium (Cr) in organs (roots, stems and leaves) and subcellular compounds of Coix lacryma-jobi O,
20, 40 mg - L' of K,Cr,0, were added into domestic sewage, respectively. The results showed that the content of Cr in the
plants was increased significantly with the prolong of Cr®" stress and the increase of Cr® concentration, and the Cr content in
the root was the highest, followed by leaves and stems. Cr concentrations in cell walls and vacuoles were increased signifi-
cantly with Cr™ exposure, but Cr content in organelles was lower than that of cell walls and vacuoles. Cr concentrations in

cell walls, organelles and vacuoles of the roots were significantly higher than those of stems and leaves. The distributions of
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Cr concentration from the highest to the lowest were cell walls, vacuoles and cellorgans. Under Cr stress, most Cr was fixa-

ted on the cell walls of the roots, thereby limited further transportation of Cr to stems and leaves and reduced the toxicity of

Cr to shoots. C. lacryma-jobi can absorb Cr effectively in the wastewater. Cell wall was one of the important physiological

mechanisms for chromium detoxification in C. lacryma-jobi.

Key words: chromium, Coix lacryma-jobi, subcellular, constructed wetland, transfer coefficient
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Table 1

Accumulation of chromium in

different organs of plant

A B R

Treatment Cr

Lid ES nf-

time  concentration Root Shoot Leaf
(week) 4( mg L (mg-kg') (mg-kg') ( mg-kg")

5 0 127.1+x14.1a  99.8+7.9b 95.6+0.2b
20 268.1+29.0a 131.7+10.1¢  151.1+£3.0b
40 379.0£3.8a  163.6+9.0c 190.8x17.1b

14 0 141.3£12.1a 111.4x10.8b 115.6+7.5b

20 411.9+36.1a 178.9+18.2¢ 219.2+14.9b

40 632.0+64.0a  212.0+4.4b 232.3+17.7b

0 B S bR UEZE  n=3; NG FRFRFE—1TH L
) B E TR (P<0.05) . R,

Note: Data in the table represent x+s, n=3; Different small let-
ters in the same line indicate significant differences( P<0.05). The

same below.
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. . 6
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Treatment Cr i /AR e /AR
- . Shoot/ Stem/ Leaf/
time concentration

Root Root Root

(week) (mg- L")

5 0 1.54+0.135a 0.78+0.072b 0.75+0.071b
20 0.98+0.089a 0.49+0.045b 0.49+0.053b
40 0.94+0.078a 0.43+0.032¢  0.5+0.045b
14 0 1.61£0.132a 0.79+0.065b 0.82+0.076b
20 0.97+0.085a 0.43+0.023¢ 0.53+0.047b

40 0.7+0.067a 0.34+0.026b 0.37+0.035b
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Table 3  Subcellular distribution of chromium in roots,stems

and leaves with different concentrations of Cr® exposure

wamiig EE g g owe un
Treatment . Fb Fq Fy Total
. concentration
time (mg - ( (mg - (mg * (mg *
(week) L) kg") kg!) kg") kg!)
it 5 0 10.03+  2.50+ 3.74+ 16.26

Root 0.14a 0.19¢ 0.19b

20 31.12+  5.00+ 14.44+  50.56
1.53a 0.34c 0.87b

40 100.65+ 13.11+ 22.89+ 136.64
8.30 0.94 0.98

1931+ 432+ 6.72+ 30.35
1.38a 0.34c 0.10b

20 130.97+ 15.24+ 22.12+ 168.33
10.33a 1.28¢ 1.62b

40 175.62+ 29.20+ 38.14%
13.50a  1.45c¢ 1.64b

0 3.06+ 0.79+ 1.79+ 5.65
0.12a 0.05¢ 0.00b

20 9.23+ 254+  4.28+ 16.05
0.43a 0.06¢ 0.25b

40 20.12+  5.50+ 6.01x 31.63
0.53a 0.12¢ 0.35b

14 0 9.67+ 1.62+  4.35+ 15.64
0.91a 0.30c 0.77b

20 26.10+  6.22+  13.95+  46.26
1.63a 0.39¢ 0.69b

40 53.11+  9.68+ 19.03x  81.82
2.04a 0.73¢ 0.37b

14 0

242.96

"

w
<t
]
2

n 5 0 1.98+ 0.72+ 1.51+ 4.21
Leaf 0.10a 0.07¢ 0.04b
20 18.39x  2.96% 5.07+ 26.42

1.46a 0.30c 0.38b

40 29.16x  6.40+ 8.43+ 43.98
1.87a 0.27¢ 0.25b

1238+ 2.57+  5.39% 20.35
0.55a 0.06¢ 0.19b

20 42.88+ 7.61% 8.97+ 59.46
0.22a 0.84c 0.21b

40 60.45+ 11.65+ 13.54+  85.64
3.54a 0.76¢ 0.98b
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