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Abstract: Phosphorus is a very important limiting factor in nutrient cycling. Sediments act as both sinks and sources of
phosphorus due to continuous transport of chemical species across the sediment—water interface. The submerged macrophyte
has an important influence on the migration and transformation of phosphorus in sediments. In order to investigate the impact
of the macrophyte on the transformation of phosphorus in sediment, Vallisneria natans was taken as an example, and the

ecological system of water — Vallisneria natans — sediment was constructed in different nutrient levels of sediments. The
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variations of phosphorus and environmental factors were measured during the growing season of Vallisneria natans. The result
showed that Vallisneria natans directly and indirectly influenced the migration and transformation of different phosphorus
forms in different degree. In addition, the transformation of phosphorus showed different variation tendencies as the
sediments depth increased. In oligotrophic sediment (L), moderate eutrophic sediment (M) and eutrophic sediment (H) ,
total phosphorus (TP) showed decreasing trends at various levels. However, the decreasing rate of TP in Vallisneria natans
group was larger than that of the control group, and they had, on average, decreased more 11.63, 18.50 and 46.25 mg/kg
than the control group, respectively. TP had a decreasing trend with increasing depth. The extent and influence of
Vallisneria natans on sediment depended on the range of its root action. In oligotrophic sediment and Vallisneria natans
group (LV), the root length increased 9.2 c¢m than the initial value, and it could affect the sediment depth over 6 ¢cm. But
they affected the sediments depth within 6¢cm because they didn’t increase significantly in the root length. There was a
significant difference between Vallisneria natans group and the control group (P < 0.05). Exchangeable-phosphorus ( Ex-
P) and aluminum bound phosphorus ( Al-P) of Vallisneria natans group increased with increasing depth, and they were
lower than those of the control group in L., M and H. Moreover, the extent of variation in Vallisneria natans group was
significantly greater than that of the controls (P <0.05). Iron bound phosphorus (Fe-P) decreased with increasing depth.
Fe-P of Vallisneria natans group was higher than that of the control group in vertical direction. Ex-P had, on average,
decreased more 0.065, 0.215 and 1.483 mg/kg than the control group, respectively. Meanwhile Al-P had on average,
decreased more 1.198, 2.040 and 2.390 mg/kg than the control group, respectively. But Fe-P had, on average, increased
more 8.135, 16.689 and 8.598 mg/kg than the control group, respectively. Vallisneria natans affected the sediment depth to
10 c¢m in LV. But it affected the depth within 6 ¢m in moderate eutrophic sediment and Vallisneria natans group (MV) and
eutrophic sediment and Vallisneria natans group (HV). As for Ex-p, there was an significant difference between Vallisneria
natans group and the control group in L. (P<0.01) , but there were no significant differences in others ( P>0.05). As for
Al-P and Fe-P, there were no significant differences in 1., M and H ( P>0.05).

Key Words: Vallisneria natans; sediment; phosphorus transferred
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Table 1 The nutritional status of the sediments

BHIARM JER BA LR ING S
Nutritional status TP/ ( mg/kg) TN/ (mg/kg) Organic matter/ ( mg/kg)
fik*& 7% Oligotrophic sediment (L) 389.19 293.21 1242.76
Fh 75 % Moderate eutrophic( M) 620.86 2711.03 27935.93
#5#%5% Eutrophic sediment (H) 1078.86 3832.52 39577.84
2 ARMRYREHERRL
Table 2 Size composition of the sediments
R L/ % *ﬁ%*ﬁ/% rl%‘*ﬁ/% éﬁ%‘*ﬁ(% KL/ %
Nutritional status Sand Coarse silt Medium silt Fine silt Clay
1—0.05mm 0.05—0.01mm 0.01—0.005mm 0.005—0.001mm <0.001mm
ik 3% Oligotrophic sediment (L) 82.81 8.50 4.07 4.00 0.62
HrE J% Moderate eutrophic(M) 5.28 41.28 26.11 23.55 3.79
FE 7% Eutrophic sediment (H) 2.90 45.76 28.06 19.73 3.54
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Fig.1 Changes of biomass ( fresh weight) of Vallisneria natans during the experiment
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Fig.2 Variability of the total phosphorus in the different sediments administrative levels
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Fig.3 Variability of Ex-P in the different sediments administrative levels
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Fig.4 Variability of Al-P in the different sediments administrative levels
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Fig.5 Variability of Fe-P in the different sediments administrative levels
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A FRAL EhmV A FRAL EhmV AL AL Eh/mV
-140 -60 20 100 -180 -120 -60 0 -200 -110 -20 70
0 T T 1 0 T T 1 0 T T 1
_2 | . _2 =
E -4 -4
=
&
o
% -6 -6
_8 |- _8 |
-10 - -10 =
B7 ARYAERETR EhREL
Fig.7 Change of Eh in different sediments administrative levels
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Table 3 Tendency of the Proportion of the Oc-P in TP

X L M H
i fil/d — — —
Time W Xof SR Xif e fL Xif e
Vallisneria natans The control Vallisneria natans The control Vallisneria natans The control
0 15.37 15.37 21.55 21.55 8.22 8.22
40 14.36 14.86 19.26 20.12 7.94 8.26
80 14.34 15.07 18.69 19.54 8.06 8.18
&4 Org-P7ERY TP PELLBIR I/ %
Table 4 Tendency of the Proportion of the Org-P in TP
» L M H
i)/ d . : —
Time e X1 e T e T
Vallisneria natans The control Vallisneria natans The control Vallisneria natans The control
0 5.14 5.14 35.15 35.15 44.40 44.40
40 1.26 5.73 31.10 36.85 36.57 42.77
80 4.31 7.02 27.10 38.19 36.80 43.68
PN 5% B4 G i % 25 5% (P>0.05) ;LM H ) AL-P 3%
Z5 -
FLZH SRR TE B 25 55 (P>0.05) . X T Fe-P,

(1)L M H IR i) TP AXF TR IR A
ANTRIRRBE 0 B A 0 KA ) s 0 I WAC AN A 355 T 7
MR SFLE AR R, 5 AL T B 4 i 8 R %o R
SRR B Z R [ T 11.63,18.50 Fll 46.25 mg/
kg s FETE 7 ) b 32 00 BER BE A 38 TP 2 sk />
B LKA ) B X T AR ) 5 el 1) % B B AR R 1)
T AR LI AR L, L AR R K 2 (ke
IRIEIN T 9.2 em) , REMA TR BE AR MU H AR ZR 54 n
ANBA (4508 2.60 F12.10 em) |, SETEE EEAE 6
em DAPY 5 3 B 7 0] 1 % 2 0 A8 A0 B /N T 0 R
A R0 R B, v A 5 IR 2 25 7 B 2 (P<0.05)

(2) A vy RO AR ) AN [m) T4 BE £ A= T
SRR S 2%, 7F L M H 1, Ex-P  Al-P Bl %
JFESE A S T B i REZH /N T X R (H
BRI R XS IR, Hovh 95 B4 Ex-P 43
AT BRZH TR T 0.065,0.215 F11.483 mg/kg, Al-P
4350749 1.198 .2.040 F12.390 mg/kg; L H ) Ex-P 5
EL S5 BB AT B 25 7 (P<0.01) , M H 37 5 4]

D)2 30 Ay B ) 184 T I 28K, 05 20 T %o IR A
FE LM H A 55 H2 530 Fo BE 2 757 8.135,16.689
1 8.598 mg/ kg, M 15 /5[] L AE 9 20 A8 AR iR B R T %
WRAL, LV rp o B (5 m R B rT A 21 10em 1 TRAL,
i MV HV H EZEEEPAE 6cm DL ;L M H ' Fe-P
FETT R 50 B AR B i E R (P>0.05)

AR S 3 % AL IS T K AR )
X AN R BE DL RR ) 09 45 T2 S W 1 B8 1 52 ), Z0 66 1
KORILZN WFh3a 4 S TS5 J7 Y 52 ), H
TEPE T SR, TRl 7R R e T TR
WS Z 0 18 78 5 Ak 82 S WLBE A etk — 2P
5%,

B - o AU R A2 A B B IR 2 N B A SR R
A AT SO B SRS TS T 45 T A B, RS
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