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Effects on Phosphorus Fraction Distribution in Sediment by Roots of Vallisneria

natans

LI Zhen-guo" >, WANG Guo-xiang' , ZHANG Jia', MA Jiu-yuan', WEI Hong-nong', YU Zhen-fei'

(1. College of Geographical Science, Nanjing Normal University, Nanjing 210023, China; 2. School of Architecture and Urban
Planning, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: The present study explored phosphorus fractions in sediments with the growth of Vallisneria natans. Sediment samples in
different layers were collected at 20, 50 and 80 d, and vertical change of several phosphorus fractions were measured in the samples.
The root distributions and biomass of the V. natans were measured. Our results showed that roots were distributed between 0 and 14 cm

in the experimental device. The average number of roots and average root length were 58 and 5.86 cm. After 80 days growth, the
percentage of V. natans root biomass were 45.99% , 32.75% , 16.03% and 5.23% in the sediment with depths of 0-3, 4-6, 7-10
and 11-14 e¢m. Total phosphorus (TP) content, phosphorus extracted by NaOH (NaOH-P), and organic phosphorus ( OP) levels
remarkably decreased (P <0.05) in the area with a high concentration of tape grass roots. The content of phosphorus extracted by HCI
(HCI-P), and inorganic phosphorus (IP), showed no significant difference (P >0.05). The results suggest that V. natans root
affects the migration and transformation of phosphorus species in the sediment.

Key words : Vallisneria natans; root; sediment; phosphorus fraction; vertical distribution
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Table 1 ~ Physicochemical characteristics of sediment and water

W Eistn s

DURYBEIES/mg kg™ TP 988.24 +38.83
NaOH-P 298.07 +4.81
HCI-P 337.33 +13.94
P 637.31 £19.51
oP 330.70 +54.02

DU RLAR it 0.01 ~2.00 pm 9.29

5 BT 38 % 2.00 ~20.00 wm 60.21
20.00 ~2000.00 pm  30.5
>2000.00 pm 0

Kmg-L~! TP 0.08 £0.01
DTP 0.07 £0.01
SRP 0.01 £0.00
DOP 0.06 =0.01
TN 1.25 +0.11
NH; -N 0.18 £0.02
NO; -N 0.09 £0.00
DO 9.50 £0.41
pH 7.60 £0.12

1) R PR I = bRE2E (n =3) , HEEN TP = LBk,
NaOH-P = NaOH 20U, HCI-P = HC1 $2 55U | 1P = TCHLEE, OP = A7 Hl
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TN = A%, NH, -N = 2%, NO; -N = TR &, DO = B4
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Effects of V. natans roots on TP vertical distribution in sediment
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Fig. 2 Effects of V. natans roots on NaOH-P vertical distribution in sediment
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Fig. 3 Effects of V. natans roots on HCI-P vertical distribution in sediment
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Fig. 4 Effects of V. natans roots on OP vertical distribution in sediment
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Fig. 5 Effects of V. natans roots on IP vertical distribution in sediment
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Table 2 Matrix of correlation coefficients among different phosphorus factions in sediment

TP opP 1P NaOH-P HCI-P
TP 1
op 0.790 " * 1
IP 0.775" " 0.672" 1
NaOH-P 0.859 " * 0.682" 0.802" " 1
HCL-P —-0.058 -0.124 0. 099 -0.177 1

1) = FRMSEMELE 0. 05 /K3 CRIIARL ) , + =+ FoRMISEMAE 0. 01 /K135 CRUIIAE 4 )

FHE/M 28] TP 5 OP | IP 1 NaOH-P £ 3%
IEAHZE, 5 HCI-P AH MR B35, TP i 1P A1 OP 44
B, S50 T[] 5 AR 2R AR XN A OP A B 3 Pk
255100 1P Jo b k25 5 i OP AR 4k 2 S BT
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