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Growth of Four Aquatic Plants and Their Removal of Total Nitrogen and Total Phosphorus in Eutrophication

Water Under Different Plant Density: A Laboratory Experiment

SONG Chao, QIU Li-ping, MENG Shun-long, FAN Li-min, HU Geng—dong”

(Key Open Laboratory of Ecological Environment and Resources of Inland Fisheries, Freshwater Fisheries Research Center, Chinese Academy
of Fishery Sciences, Wuxi 214081, China)

Abstract : Aquatic plants,used to purify the waste water during fish farming period, play an important role in constructed wetlands of water
circulating aquaculture pond systems. A simulated experiment was conducted from September to November for seven weeks to compare the
growth of four aquatic plants, Myriophyllum spicatum, Potamogeton crispus, Lemna minor L., and Ceratophyllum demersum L., and their re—
moval of total nitrogen and total phosphorus in eutrophication water under different plant density. Biomass of M. spicatum and L. minor L.
had a significant positive correlationship with planting time and density, and showed good removals of total nitrogen and total phosphorus
from water. Potamogeton crispus and C. demersum L. showed similar trends during the six weeks, but began to die and ceased removals of
nitrogen and phosphorus at the 7" week due to sharp decline in air temperature. Multifactor analysis showed that growth time contributed
most to biomass and nitrogen and phosphorus removals, compared with plant density and type. These findings indicate that M. spicatum has
high purifying capacity and low temperature—tolerance and is the best aquatic plant in aquaculture constructed wetlands. Maintaining appro—
priate plant density is also critical for purification of eutrophication water.
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Table 1 Four aquatic plants used in the experiment
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Table 2 Initial biomass of four aquatic plants at different densities
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Table 3 The Hoagland nutrient solution
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Figure 1 Changes in biomass of aquatic plants over planting time



KM N CEUUR R OB K ARG KRB R B 250 181

5 21 Hh A BV R U B 43 B AR 2 0.32.,0.53.,0.43
mg- L7 Fl 1.67.2.33.2.22 mg- L™, SBEAUE L4 B
X% 0.16.0.22.0.07 mg-L" 1 0.35.0.24 .0.09 mg-L"
(RSB o B R BT ). 556 6 JE LA, 4
PR R R — A LB EA . BBEEA
i FHR A SR B S AEREAE 7 mg- L DL b, 4300
47 7.64.8.38 .8.38 mg L~ I 8.59.8.89.8.30 mg-L~,
SV AR REAE 1.8 mg- L7 A E, 435Ik 1.85,
1.85.2.23 mg-L™" 1 1.99 .2.23 2.57 mg- L™ ($& /% %

JE PR R BN ) o X AT RE B e — R R
ARMR R, 3 B P Rl 7K A AR TR BRI E T
23 FH EEMMEIMEFHEYNE SRME
BHER I LB

SRR, S EERIRNE 3 BT AR |
RS A 5220 g o PSR X AR i f ik
MBI R RT LA H SRR A i 0 sk ok, HLA 3
TR AR AR SRR G 22 5 5 o 4 BE X A Wy Bk
TR, VR JRE T P 4 88 ) BT R I A 2 5 5 I 1] ()

10

5 -

9.19 9.26 10.3 10.10 10.17 10.24 11.1 11.8
A.H

2 SR ESRHELGRERS)

Figure 2 Temperature during the experiment(from the internet )
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Figure 3 Changes in total nitrogen concentrations in waters planted with different aquatic plants



182

R S ity 53355 1

TE AL IR AR A P me - 17

B RERLBRZH K A B P me - 1

_____

00T 17 2/ 3/ 4/ S/ 6@ 7

JH%

i

G AL FRZH KR B/ mg - 1

T B AL FRAT KA S e /mg - 1!

OOJ?;J |1m|2m|3mn4mnsm|6mn7mn
ik

R - - SR

4 4 FhKEEYBNGKE SRR E T

Figure 4 Changes in total phosphorus concentrations in waters planted with different aquatic plants
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Figure 5 Predicted factor profiler of time(week ), density ,and plant type to biomass, total nitrogen , and total phosphorus
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