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Tab.1 Seasonal changes in fraction content of Cu, Zn, Pb and Cd in rhizosphere sediments
2006 2007 2008
Cu a 15.94£0.2 19.9+1.2 8.4+1.1 4.3+1.0 14.9+0.1 20.1+1.12 9.4£1.0 9.3+1.3 13.9+0.3 22.94£2.2 9.4+1.1 3.3+1.4
b 13+0.1 14.8+1.3 14.4+1.2 10.2+2.2 10+0.21 16.8+1.43 7.4+1.2 12.2+2.1 12.3+£0.1 16.8+1.6 16.4+1.2 13.242.3
c 2.5+0.3 25.1+2.1 6.3+1.7 5.2+1.1 12.8+0.43 22.1+£2.2 6.2+1.5 18.3+1.7 4.5+0.3 27.1+£2.4 5.3£1.7 45.2£1.2
d 3.8+1.0 19.2+3.0 11.1£1.9 5.8+1.4 3.5£1.0 17.243.1 9.8+1.3 14.1+1.9 7.8+1.0 18.2+3.0 12.1+1.7 9.8+1.3
e 6.4+1.1 57.4+4.5 24.5+2.7 10.3£2.3 8.4x1.3 47.4+4.9 27.5+2.7 19.3£2.2 10.4+1.1 52.4+4.0 34.5+1.7 17.3+£2.2
Zn a 7.6+0.1 8.8+1.1 16.1£2.2 16.6+2.2 2.6+0.1 7.8+1.1 10.1£2.3 10.6£1.2 7.6+0.1 7.8+1.0 10.1+2.0 12.6+1.0
b 10.1+£0.3 11.242.2 8.8+1.1 12.3+x1.9 10.1+£0.3 13.2+2.4 6.8+1.1 15.3£2.0 8.1+0.3 10.2+1.2 18.8+1.3 12.8+1/5
c 7.2+0.4 7.5£0.9 4.3+0.7 9.2+0.9 7.2+0.4 7.7£1.9 6.3£2.0 10.2+1.1 6.2+0.4 5.5+0.7 14.3+3.1 8.2+0.5
d 18.3+0.6 21.3+£2.9 40.8+3.3 21.6+1..3 18.3+0.6 24.3+1.9 50.8+8.7 18.6+2.0 14.3£0.6 24.3+2.4 30.8+2.4 22.7+1.3
e 27.241.2 67.5+£2.2 137.7+4.4 27.7£2.7 27.2+1.2 87.5£5.2 157.7£9.0 37.7£3.0 25.2+1.1 89.5+£3.3 157.9+£2.2 47.5+£2.2
Pb a 21.1£2.5 15.7+1.8 8.7+1.1 7.6+0.2 18.1+£2.5 16.7+1.2 8.3£1.0 7.0+0.1 21.1£2.5 15.7£1.8 8.7+1.1 7.6£0.2
b 1.8+0.5 17.4+2.0 8.1+0.3 15.4+1.4 1.1+0.4 16.4+2.0 8.1+£00.3 17.4+1.4 1.8+0.5 17.4+2.0 15.4+1.4 8.1£00.3
c 3.5+0.9 27.6+2.2 3.1+0.8 10.9+0.8 3.1+£0.7 27.6+£2.2 3.1+0.8 13.9£0.6 3.5+0.9 27.6+2.2 10.9+0.8 3.1£0.8
d 2.8+0.3 21.1+£1.9 14.442.2 6.0£1.1 2.0+0.2 21.1+1.9 12.4£2.1 6+1.1 2.8+0.3 21.1+1.9 14.4+2.2 6+1.1
e 7.6x1.2 50.6+2.2 39.1+5.6 10.1+1.2 8.6+0.1 45.6+£2.3 37.1£3.6 10.1£1.2 7.6+ 50.6+ 39.1+5.6 10.1+1.2
Cd a — 0.12+0.01 — — 0.15+£0.02 — — — 0.15+0.02 — — —
b 0.25+0.05 0.23+0.02 0.23+0.02 — 0.26+0.03 0.25+0.01 0.23+0.02 — 0.22+0.03 0.25+0.03 0.23+0.03 —
c 0.1440.02 0.22+0.02 0.25+0.02 0.22+0.01 0.16£0.02 0.2+£0.02 0.26+0.03 0.21+0.03 0.14+0.02 0.24+0.02 0.24+0.02 0.21+0.01
d 0.36+0.02 0.12+0.01 — 0.11+0.05 0.3340.02 0.1+0.03 — 0.11+0.04 0.32+0.03 0.21+0.02 — 0.15+0.03
e 0.81+0.02 0.75+0.02 0.52+0.11 0.44+0.03 0.72+0.03 0.66+0.04 0.53+0.03 0.42+0.05 0.80+0.02 0.17+0.03 0.52+0.03 0.43+0.02
n=>5 c. d. e. “c—=z
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Tab.2 Seasonal changes in several primary environment factors in rhizosphere sediments
pH TP(g/kg) 1P(g/kg) OP(g/kg) Eh(mV)

2006 5.5+0.2 25045 185+2 56+3 400+12
5.2+0.3 23042 170+4 60+5 550+20
5.7£0.5 350+4 28246 68+5 370+16
6.2+0.5 42148 350+ 70+5 217+11

2007 5.0+0.1 275+5 185+2 90+3 395+10
5.3+0.2 240+2 175+6 65+7 560+10
5.9+0.3 375+4 260+5 11548 350+9
6.2+0.2 470+10 400+15 70+6 220+13

2008 5.3+0.1 258+15 188+12 70+13 41012
5.2+0.2 330+20 27014 60+7 555420
5.6£0.1 550+4 482+6 68+6 365+10
6.3£0.2 597+8 460+16 13545 230+13

> >
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Tab.3 Correlation between the contents of different fractions of heavy metals and environment factors
Cu Zn Pb cd Cu Zn Pb cd
pH a 0.92" 091" 0.87 0.72 oP a 0.44 0.26 0.44 0.61
b 0.82" 0.87 0.95" 0.71 b 0.24 0.54 0.11 0.32
c 0.88 0.78 0.98" 0.85" c 0.17 0.39 0.42 0.24
d 0.76 091" 0.83 0.76 d 0.18 0.13 0.22 0.36
e 0.26 0.36 0.27 0.11 e 0.35 0.21 0.33 0.28
TP a 0.34 0.26 0.37 0.34 Eh(mV) a 0.21 0.13 0.15 0.17
b 0.27 0.45 0.11 0.12 b 0.13 0.11 0.14 0.27
¢ 0.15 0.31 0.42 0.21 c 0.87 0.91 0.94 0.93
d 0.17 0.11 0.22 0.33 d 0.59 0.11 0.17 0.19
e 0.35 0.21 0.17 0.23 e 0.15 0.18 0.22 0.23
1P a 0.78 0.93 0.95 0.78
b 0.81 0.91 0.88 0.85
¢ 0.77 0.86 0.89 0.82
d 0.81 0.83 0.68 0.79
e 0.11 0.16 0.56 0.32
*P<0.05; **P<0.01
(2)Cu Zn Pb Cd )
pH ; ,
pH ; » PH ,
(3)
, pH , , , 2003a.
) , 34(2): 194—199
’ , , , 2003b.
) ,22(2): 6—9
s s , 2006. (Suaeda heteroptera)
, 37(5): 393—400
pH ’ 4 , 1993, v
Q) Eh ,25(5): 234—237
s ) , , , 2008.
: Eh , 17(3): 909—913
. Eh ’ , , 1997.
, 15(1): 30—36
, Eh ,
, 1995, : , 28—
35
’ , , , 2007.
pH Eh 20(6): 44—47
, , , 2008. —
5 , 28(7): 646—
650

s

1998.
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FACTORS AFFECTING BIOAVAILABILITY OF HEAVY METAL IN RHIZOSPHERE
OF SCIRPUS MARIQUETER

ZHANG Xiao-Long®, HUANG Shao-Tang®’, FANG Biao-Xiong',
JIANG Yan-Min', DING De-Wen®, CHEN Jie*

(1. Ningbo University, Ningbo, 315211; 2. Environmental Science and Engineering College, Dalian Maritime University, Dalian, 116026;
3. Ningbo Entry-Exit Inspection and Quarantine Bureau, Ningbo, 315012; 4. Dalian Institute of Chemical Physics, Chinese Academy of
Sciences, Dalian, 116023)

ZHU Ming-He',

Abstract
bioavailability of heavy metal (Cu, Zn, Pb and Cd ) in rhizosphere of Scirpus mariqueter. The factors include plant growth

A three-year successive field investigation and laboratory analysis were conducted for factors affecting

season, pH, phosphorus, Eh and dissolved oxygen. Results indicate that season alternation affects the bioavailability; and
the exchangeable contents of Cu and Pb are higher in spring-summer with higher bioavailability accordingly, but lower in
autumn and winter with lower bioavailability. Particularly, the combination of carbonate and ferro-manganese oxides con-
tents of Cu and Pb is also higher, indicative of potential bioavailability. However, the content of exchangeable Zn is low
but the organic-bounded and residues that account for its low bioavailability. For Cd, mostly it is in the residue of no
bioavailability. In spring and summer with the increase of pH, both the exchangeable and the ferro-manganese oxides in-
creased, while the organic-bounded and the carbonate decreased, which improved their bioavailabilities. Furthermore, in
autumn and winter, the scenario is opposite to that of spring and summer. Inorganic phosphorus affect directivity the
bioavailability in spring and summer, resulting in decrease of pH because of inorganic phosphorus decline. The bioavail-
ability of heavy metal decreased with the increase in Eh and dissolved oxygen.

Key words Heavy metal, Rhizosphere sediments, Environment factors

Scirpus mariquete, Bioavailability,
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