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Effect of Iron Plaque on Root Surfaces on Phosphorus Uptake of Two

Wetland Plants
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Abstract [n situ micro-suction cups were used to collect samples of soil solution with Arundo donax Linn and Typha latifolia from
defined segments at rhizosphere in field. The experiment was conducted to elucidate the contribution of iron plaque while wetland plants
were used to remove phosphorus. The reddish iron plaque was observed and measured on the surfaces of roots of Arundo donax Linn and
Typha latifolia in the field 20 170. 8 mg/kg fresh weight for Arundo donax Linn and 7 640.3 mg/kg fresh weight for Typha
latifolia were collected. Olsen-P contents of Arundo donax Linn with iron plaque were 28. 85 mg/kg 46.2% more than that of without
34.99 mg/kg for Typha latifolia 21. 9% more than that of without. The phosphate concentrations in the in situ rhizosphere soil solution
of Arundo donax Linn with iron plaque were 0. 65 mg/kg 9.2% more than that of without 0.56 mg/kg for Typha latifolia 33.9%
more than that of without. The phosphorus contents adsorbed by iron plaque were 81. 7% for Arundo donax Linn and 85.7% for Typha
latifolia of the wetland plants with iron plaque. Phosphate use efficiency of Arundo donax Linn with iron plaque was 16. 5% more than
that of without 31.4% for Typha latifolia. The contents of phosphorus of single plant of the two wetland plants with iron plaque are
higher than that of without. Due to adsorb phosphate with iron plaque the transfer speeds of phosphate from non-rhizosphere to
rhizosphere and from soil to soil solution are increasing. The phosphorus contents with iron plaque accumulated at rhizosphere and
depleted at rhizosphere without iron plaque of Arundo donax Linn and Typha latifolia.
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Fig.2  Values of rhizosphere soil pH of wetland plants



31

784

pH
.pH

2.3

33.9%.

9.2%

pH

O Felbr

O e OF e br

of wetland plants

olution

soil s

10

<

0.05

Fig.4 Values of pH of rhizosphere

2.4

B JERER
S OFetR bR

SIS WE RS T

i RZE LB

10. 1%

15.9%

p <0.05

< 0.05

5.

OFe OFe

Fig.3 Phosphorus concentration

2.5

16.5%
44. 6%

31. 4%

6 .

2.6

pH



785

BRI A M /g

1.2

1.0

0.8

0.6

0.4

02

2
1500 1500
O Fe [ OFe
1200 1200
TbD 'sn
= o
g 900 & 900 |-
15 I
4o &
600 | ;&E 600 |
W& T
Y -
k=]
300 |- 300 -
0 0
HARhR iityruib
p < 0.05 Fe

OFe n=3
5

Fig.5 Contents of phosphorus in roots and shoots of wetland plants

Ho

Fig. 6

BRESIR/%

100

80

60

40

20

b/ Z S

6

Phosphorus contents of phosphorus use

81. 7% 85.7% 7
O Fe O OFe
53.6%
52.8%.
. Hupfer
38
1227
38

efficiency of wetland plants

ki

O%E DB
WiRAR

R

BEOFEE/%

il ki il

K K

7

Fig.7 Distribution of phosphorus in different parts of wetland plants with and without iron plaque

81. 7% 85.7% .



786

31

10

11

12

Greipsson S Crowder A A. Amelioration of copper and nickel
toxicity by iron plaque on roots of rice

Bot 1992 70 842-830.

Oryza sativa ] . Can J

I 1997 3 4 295-299.
Zhang X K Zhang F S Mao D R. Effect of iron plaque outside
roots on nutrient uptake by rice phosphorus
uptake J . Plant Soil 1999 209 187-192.

Batty L C Baker A J M Wheeler B D et al. The effect of pH and

Oryza sativa L.

plaque on the uptake of Cu and Mn in Phragmites australis
Cav. Trin ex. Steudel J . Ann Bot 2000 86 647-653.
Macfie S M Crowder A A. Soil factors influencing ferric hydroxide

plaque formation on roots of Typha latifolia L. ] . Plant Soil
1987 102 177-184.

Armstrong W. The oxidising activity of roots in water-logged soils
J . Physiol Plantarum 1967 20 920-926.

Otte M L Rozema J Koster L et al. Iron plaque on roots of Aster

tripolium L. interaction with zinc uptake J . New Phytol 1989

111 309-317.

Hupfer M Dollan A. Immobilisation of phosphorus by iron-coated

J . Hydrobiologia 2003 506-

roots of submerged macrophytes

509 635-640.

I . 2003 4 2 36-40.
. Fe Cd
J . 1998 9 1 110-112.
Liu H Zhang J Christie P et al. Influence of iron plaque on
uptake and accumulation of Cd by rice Oryza sativa L. seedings
grown in soil J . Sci Total Environ 2008 394 361-368.
. J .
2005 25 2 358-363.
Greipsson S. Effect of iron plaque on roots of rice on growth and
metal concentration of seeds and plant tissues when cultivated in
excess copper J . Commun Soil Sci Plant Anal 1994 25
2761-2769.
Christensen K K Jensen H S Andersen F et al. Interferences
between root plaque formation and phosphorus availability for
isoetids in sediments of oligotrophic lakes

1998 43 107-128.

J . Biogeochemistry

I 2008 37 3 290-296.
. M . 1995.
274-300.

2005 1 29-31.

18

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

2004 16 1 91-96.

Taylor G J Crowder A A. Use of DCB technique for extraction of
hydrous iron oxides from roots of wetland plants J . Am J Bot
1983 70 1254-1257.

Wang Z Géttlein A Bartonek G. Effects of growing roots of
Karst. and European beech

Norway spruce Picea abies L.

Fagus sylvatica L. on rhizosphere nutrient chemistry in a forest
soil J .J Plant Nutr Soil Sci 2001 164 35-41.

Wang Z Y Kelly ] M Kovar J L. In situ dynamics of phosphorus
in the rhizosphere solution of five species J . J Environ Qual
2004 33 1387-1392.

Wang Z Y Kelly ] M Kovar J L. Depletion of macro-nutrients
from rhizosphere soil solution by juvenile corn cottonwood and

switchgrass plants J . Plant Soil 2005 270 213-221.

Olsen S R Sommers L E. Phosphorus in methods of soil analysis

M . Wisconsin Agronomy Monograph American Society of
Agronomy and Soil Science Society of America 1982.403-430.
.4
I 2008 29 9 2475-2480.
Cd Hg Pb Cu
J. 2007 16 4 1092-1097.

Kuo S. Concurrent sorption of phosphate and zinc cadmium or
calcium by a hydrous ferric oxide J . Soil Sci Soc Am J 1986

50 1412-1419.

T 2004 15 6 1069-1073.
I 2008 14 1 22-27.
pH J.
1992 23 5 238-240.
pH
] 1999 5 1 32-39.

Taylor G J Crowder A A Rodden R. Formation and morphology of
an iron plaque on the roots of Typha latifolia L. grown in solution
culture J . Am J of Bot 1984 71 5 666-675.

Irving A M Barbara A K James A W. Factors controlling the
formation of oxidized root channels a review J . Wetlands
1995 15 37-46.

Chen C C Dixon J B Turner F T. Iron coatings of rice roots
morphology and models of development J . Soil Sci Soc Am ]
1980 44 1113-1119.

I 2006 27 12
2421-2425.
Morel C Hinsinger P. Root-induced modifications of the exchange
of phosphate ion between soil solution and soil solid phase J .
Plant Soil 1999 211 103-110.
Johnson J F Allan D L Vance C P. Phosphorus stress-induced
proteoid roots show altered metabolism in Lupinus albus ] .]

Plant Physiol 1994 104 657-665.
I . 2004 24 8 1720-1725

I 2007 26 3 327-330.





