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Abstract Four aquatic plants Alternanthera philoxeroides  Typha latifolia  Sagittaria sagittifolia  Phragmites communis  were cultured on

P-enriched soil in a pot experiment to assess the phosphorus rhizosphere depletion effect and analysis the ratio of root to shoot root
morphology phosphorus uptake efficiency and phosphorus use efficiency. An obvious variation in P concentration of the soil in the rhizophere
and non- rhizophere was observed. Compared with the non-rhizosphere available P 167.53 pg g™
of Alternanthera philoxeroides Typha latifolia  Sagittaria sagitiifolia and Phragmites communis was reduced to 80.17 124.37 155.38 and
161.75 pg ¢~ 42%

depletion was achieved in Alternanthera philoxeroides by higher phosphorus uptake efficiency 1.32 mg m™'

the available P in the rhizosphere soil
respectively  with 81% 18% and 16% reduction ratio of water-soluble phosphorus. More effective phosphorus
while rooting system was small
and phosphorus use efficiency was low 0.34 ¢ mg™" . Phosphorus uptake efficiency of Typha latifolia is much lower 0.52 mg m™'  than
that of Alternanthera philoxeroides
g mg'
the rhizosphere soil than that in Sagitiaria sagittifolia and Phragmites communis .
Key words rhizosphere soil

however its strong rooting system enhanced soil exploration with higher phosphorus use efficiency 0.64
and the ratio of root to shoot 0.35 . Alternanthera philoxeroides and Typha latifolia were more effective in phosphorus depletion of
root morphology  phosphorus uptake efficiency phosphorus use

phosphorus  depletion ~ water-soluble P

efficiency
pH Eh
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5-8
1
1.1
o pH = 6.8
Olsen-P 213.9 pg ¢!
1. 2 mm
Phragmites communis
- 80:1 ~ Alternanthera  philoxeroides Sagittaria
90:1 " sagittifolia Typha latifolia 4
68.3% "
4 . 10~ 15 em
Alternanthera 2 cm .4
philoxeroides TBipha latifolia Sagittaria 1 cm 23°C/17°C 14
sagittifolia Phragmites communis h/10 h 16 500 Ix 40%
90 d
1
Table 1 Basic physical and chemical properties of the soil
pH /mg g~! Jpg g7! lug g~ 1% Olsen-P /pg g™! CaCl,-P /pg g~
6.8 22.4 155.0 587.8 0.12 213.9 11.2
1.2 SPSS12.0
2 ANOVA  Student-Newman-Keuls Bivariate
mm Olsen-P 0.5
mot L' NaHCO, : CaCl,-P
0.01 mot L™' CaCl, ]4
13 2.1
. 90 d 4
550C 2 mot L.”"HCI
13 2 . 167.53 pg g
dithionite-citrate-bicarbonate DCB 8 80.17 124.37 155.38 161.75
: pg g
WinRHIZO PrO. 2005b p <
0.05
16
pH 0.01 mol L' CaCl, 81% 2% 20%
pH pH " . 2.
1.3 r=0.975 p<0.01 1.
2.2
4
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Fig.1 Relations between Available P and Water-soluble P of 80.17+1.03a 1.25+0.16a 81
the rhizosphere and non-rhizosphere soil of 4 aquatic plants 124.37 +3.20b 2.16£0.23b 42
155.38 + 1.86¢ 5.25+0.03¢ 18
161.75 £2.74c 5.39+0.01c 16
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Fig.2  Root morphology parameters of 4 aquatic plants
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Fig.3  Ratio of root to shoot of 4 aquatic plants

pH 7.27~7.56
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Fig.4 Phosphorus uptake efficiency and phosphorus use efficiency of 4 aquatic plants
pH /
p <
0.05 3. . 4
3
16% ~ 81%
0.01 mot L™'CaCl,
8220 Koopmans 1 R=0.975 p<0.01
21
65% i
3 4 pH
Table 3 pH of the soil in the rhizosphere and non-rhizosphere of 4 aquatic plants
pH 7.38+0.01b 7.27+0.0la 7.43+0.02b 7.56+0.07c 7.44+0.02b
H* /HCO; CO,
pH . pH
/
/
17 22 23
Murrmann
4 . /
. pH
2 6.8 . 90 d
pH  7.27-7.56 3
pH
3 4
4 pH
3
pH
2

pH
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p<0.05 . pH

7.27~7.56 pH

2 2
Fe*  Mn™"*

26 27

28

. Zhang

29

Hupfer

Potamogeton crispus L.
59% . 4

DCB
315.63 pg g~
3 : 2
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