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Effect of Iron Plaque on Root Surfaces on Phosphorus Uptake of Two
W etland Plants
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Abstract In situ m icro-suction cups were used b collect sanples of soil solutbon w ih Arundo donax Linn and Typha latfolic from
defined segments at rhizosphere n feld The expermentwas conducted to elicidate the con tribution of ion p hquew hik wetland p bnts
were used to ran ove phosphorus The redd ish ion p hquew as obseved and m easured on the surfaces of wots ofAmundo donax L inn and
Typha lagfolia n the field 20 170. 8 mg/kg ( fresh weight) for Amundo donax Linn and 7 640. 3 mg/kg ( fresh weight) for Typha
latfolia were collected O lsenP contents ofArmundo donax Linnw ih ron plaque were 28 85mg/kg 46. 2% more than that ofw ithout

34. 99 mg /kg forTypha laifolia 21. Y% more than thatofwithout The phosphate concen tratbns n the in sitw thizosphere soil soluton
ofArundo donax L inn with iron phque were 0. 65 mg/kg 9. 6 more than that of w ihout 0. 56 m g/kg for Typha latjolia, 33. Fo

more than that ofw ihout The phosphorus contents adsorbed by ion p hquewere 81. 7% brArundo donax L inn and 85. % for Typ ha
latfolia of he wethnd plants with ion p laque Phosphate use efficiency ofA undo donax Linnw ih ion p laque was 16. 5% more than
that of w thout 31. 4% forTypha ltfolia The contents of phosphoms of singk phnt of the wo wethnd p hnts with iron p laque are
higher than that of without Due © adsoib phosphate wih ion plaque the transfer speeds of phosphate from non-th zosphere to
th zosphere and fran soil to soil solutbn are increasing The phosphoms contents with ion p hque accumu hted at thizosphere and
dep leted at th izosphere w ithout ion plaque ofArundo donax L in and Typ ha latfolia.

K ey words wethnd plants on phque thzosphere soil solution phosphate uptake phosphate use efficency

[1a 11] [23]
2 2
[1-3] 14] (5] 16] L7 [4]
o 2
[ 8]
2 2
[9]
; , : 2009-04-30; : 2009-06-27
2+ 2 : (30570340); “ »
’ Fe  Mn ( 2006BA CO1A 13);

(1969~), , )
, Email wang06282 ouc edu. cn
* , Efmail 1m01@ ouc edu cn



782

31

[11, 12]

’ ’
[13]
. ’
’
”
[12]
’
[12]
N .
’
’
[ 14]
5
’
[8]
. ’
°
’ ’
”
20 ,
[17]
[18]
°
’
’ ’
”
’
’
1
1.1
4 /
116°34, 34°27.

donax 1.inn)

(Typha latifo lia),

[23]

(Arundo

mg/kg
1. % .
12

2008 6

L 802
(OlkenP) 32.72 mg/kg

165. 36

( Rhizosphere Research

Products W agen ngen N eherlands)

[20~ 22]’ P80 (
48% 1 Hm), 1 mm.
0. 75 mm
, =900 kPa Oh
200 HL
(A gilent) (20- 221,
1.3
' [ 14]
- - ( dith bn ite-
citrate-b icarbonate DCB) s
(DCB-Fe),
[ 19]
1.4
[20]
2 mm 0.5 mol/L
NaHCO; , =
( ) 550C
23,
DCB ,
=31 H 0.01 mol/L
Ca} ) pH ( DELTA32Q )
[ 24]
1.5
s < 5 mm ( ,
15) > 3 an( ,
6) ) ,
(A gilent 3D CE, )
pH  (Entron )
lezl 221
1.6

[ 24]



3 2 783
SPSS 12.0 , ,
ANOVA ( Studen&N ewm anXK euls )
[27]
H :
H :
2
40 — -
o JEAR B OFefiifs O Fetiikn a
2.1 -
230t
’ &0
£
) ]
41 20 |
, #
=
s &
10 -
26 (1. , H
[ 2]
) . ’ 0
(DCB-P) (p< 0.05). R A
2 2
[23] p < 0.05
1 It g kg™! e
B OFe n=3 2
Tablk 1 Amounts of iron phque on wots of wowetland plants and 1
- ) 1
phosphoms contents aca uhited in ion plaque/mg kg Fig 1 Contents of thzosphere O Isen-P of wetlnd phnts
DCB-Fe DCB-P DCB¥e DCB-P
2
(A runlo 201708 673.0a  265.0a  148.8a '
donax Lim) F{—I }i{’I
(Typha [29 30]
. 7 646. 3B 604. 5b 318. 2b 103.0b Ca Fe
latfolia) 5 ?
1) p<0.01 PO, ) ’
p<0.05 .n=3 1 an
[ 14 27, 31, 32]
2 2
2.2 )
H+ 2 2
[32 33]
: i
46. 2, ,
2.9 (1)
2 .
10 : -
, O JEARER OFefit bR
, 8 b b
[27]
o 6 L
[28 K 27]‘ o
=
[27 28] 4
, .
2
( DCB-P 673. 0 :
0 L
604. 5mg /kg 1), &
TR
2
; 2 p

Fig 2 Vales of thizosphere soil pH ofw etland p lants



31

784

2.3

33. %.

9. %,

0O Feldbs

0O JEM R OF et B

il

10

(p<

0.0 3).

:RZE B

pH

of wethnd plnts

sphere soil © lution

Fig 4 Valies of H of thrzo

2.4

ST E L4 BT

i:EZEEN

10. 1%,

15.

(p< 0.05

p< 005

5).

Fe n= 153

OFe¢ OFe

tions of thizmsph ere so il solu tion

Fig 3 Phosphorus con cen tra

wethnd phnts

2.5

31. %% ,

16. S,

44.66 ( 6).

2.6



BRI A Btk /gg

1.2

1.0

0.8

0.6

0.4

0.2

OFen= 3

5

Fig 5 Contents of phosphorus i roots and shoots ofwethnd p hnts

[0 Fe [3 OFe

HYIFHR

6

Fig 6 Phosphorus contents of phogphoms use

BEOSEE /%

efficien cy ofwetland p lants

YT
7

Fig 7 Distrbution of phosphorus i different parts of wetland plants with andw ihout iron phque

81. o , 85. Mo (
53. 6%,
2. 8. ,
. Hupfer '
[38]
[1227]

MRESETE/%

[3]

ki) &l
YT

(1)
81. b, 85. %% .

: 2 785
1500 1500
O Fe O OFe
1200 - 1200
T a '
g 900 & 900 -
> @
<
¥ 600 |- EE 600 |-
W& &
gg -
k=)
300 |- 300
0 0
HYFhA YRR
p < 0.05 ; Fe

7);

2



786

31

[ 1]

[2]

[ 3]

[ 4]

[5]

[ 6]

[ 8]

[ 9]

[ 10]

[11]

[14]

[15]

[16]

[17]

(2)

Greipsoon § Crovder A A Ameliration of copper and nickel
toxicity by iron phque on wos of rice (Oryza satia) [ J]. Can J
Bot 1992, 70 842-830

[J]. , 1997 3(4): 295299
Zhang X K, Zhang F' S Mao D R Effect of iron plaque outside
roots on nutrient uptake by rice (0 nza sativa L. ):
up take [ J]. Plant Soil 1999 209 187-192
Batty LC, BakerA JM, WheelerB D, et al The effect of pH and
plaque on the uptake of Cu and Mn in Phragmiies australis
(Cav. ) Trin ex Steudel [J]. Ann Bot 2000, 86: 647-653.
M acfie SM, Crowder A A. Soil facors influencing ferric hydroxide
plaque omation on wos of Typha ktfolia L [ J]. Phnt Soil
1987 102: 177184
A mstrong W. The ox dsing activity of mos in water-lbgged soils
[ J]. Physiol Plantarum, 1967 20: 920-926.
OtteM L, R ozana J Koster I, et al Tron phque on rots ofA ster

phosphorus

trpolium L. nteraction w ith zinc uptake [ J]. New Phywo] 1989,
111 300-317
HupferM, Dollan A. lmobilisation of phosphorus by iron-coated
roots of subm erged macrophytes [ J]. Hydrobbbgia 2003, 506-
509 635-640
[J]. , 2003 4(2): 3640
s s , .Fe Cd
[J]. , 1998 9(1): 116-112
LuH, Zhang J Christie P, et al Influence of iron plaque on
up ake and accumulation of Cd by rice(Oryza satwa L ) seedngs
grown i soil [ J]. SeiT otal Environ, 2008 394 361 368.
; . RUE
, 2005 25(2): 358-363
Greipsson S Effect of iron plaque on wots of rice on grov h and
metal concen tration of seeds and plant tissueswhen cultivated n
excess copper [ J]. Commun Soil Sci Phnt Anal 1994 25
27612769
Christensen K K, Jensen H S Andersen K, et al Interferences
beween ot plaque fomation and phosphorus availability for
isoetids in sediment of oligotophic khkes [ J]. Biogeod am istry,
1998 43 107-128.
[J]. , 2008 37(3): 290-296
. [M ] : , 199%.
274-300.

, 2005 (1): 2931,

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[34]

[35]

[36]

[37]

[38]

, ) . [l

, 2004, 16( 1): 9196
TaybrG J Crowder A A. Use of DCB technique for extraction of
hydrous ion oxides fran wots ofw etlnd phlnts [ J]. Am JBot
1983, 70 1254-1257
Wang 7 Glitlein A, Bartonek G Effck of growing mots of
Nomway spruce (Picer abies [L. ] Karst ) and Eumpean beech
(F agus sylhatica 1. ) on thizosphere nutrient chem stry in a forest
soil [ J]. JPlntNutr Soil Sei 2001 164 3541
Wang ZY, Kelly JM, Kovar J L. In size dynamics of phosphorus
i the thimsphere s lution of five species[ J]. J Environ Qual
2004, 33 1387-1392
Wang Z Y, Kelly JM, Kovar J L D epletion of m acro-nutrients
fran thzosphere soil s lution by juvenik com cottonwood and
sw iichgrass plnts[ J]. Plant Soil 2003 270 213-221.
Oken SR, Sanmers L E. Phosphorus in methods of soil analys &
[M ]. W kconsin Agronany Monograph American Society of
Agronany and Soil Science Society of America 1982 403-430

s s , .4

[J]. , 2008 29(9): 2475-2480.

s . Cd Hg Pb Cu
[J]. , 2007 16(4): 1092-1097.

Kuo S Conairrent sorption of phosgphate and zin¢ cadmim, or
cakim by a hydrous ferric oxide [ J]. Soil SciSoc Am J 1986
50: 1412-1419.

s ’

[ 7. , 2004, 15( 6): 1069-1073.

[J]. , 2008, 14( 1): 22-27
, . pH [ .
, 1992, 23( 5): 238-240.
, . .o pH
[J1 , 1999, 5( 1): 32-39

TaybrG J Crowder A A, Rodden R. Fom ation and m orpho bgy of
an iron plaque on the rots of Typha ltffolia 1. grovn in solution
culure[ J]. Am Jof Bot 1984, 71(5): 666-675.
Iving A M, Bathara A K Janes A W. Factors contolling the
mation of oxidized ot channels a reviev [ J]. W ethnds
1995, 15 3746
ChenC C, Dixon J B Tumer F T lon coatings of rice wots
m orphology and models of devebpment| J]. Soil Sci Soc Am ]
1980, 44 1113-1119

[J]- , 2006, 27(12):
2421-2425.
Morel G H nsinger P. Root nduced modiications of the exchange
of phosphate on betveen soil solution and =il solid phase [ J].
Phnt Soil 1999 211: 103-110.
Johnson J F, Alhn D L, Vance C P. Phosphorus stress-indu ced
proteo id wots show altered m etabolisn in Lupinus abus [ J]. ]

Phnt Physbl 1994, 104 657-663

[J]. , 2004, 24(8): 1720-1725

[J]. , 2007 26(3): 327-330



