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Abstract

The effects of substrate size on the growth of microphytobenthos Achnanthes sp., Amphora sp., Navicula sp. and
Nitzschia sp. were examined using glass beads in order for phytoremediation in the benthic layer of coastal waters. The glass
beads used in this study were 0.09 ~0.15 mm (G.B 1), 0.25~0.50 mm (G.B 2), 0.75~1.00 mm (G.B 3) and 1.25~1.65 mm
(G.B 4). No addition of glass bead used as control. The specific growth rate and maximum cell density of four
microphytobenthos species were increasing with decreasing size of glass beads. Moreover, the control experiment without
added attachment substrates showed the lowest specific growth rate and maximum cell density. Therefore, the suitable
attachment substrates for mass culture of microphytobenthos seems to be important in order for phytoremediation using
microphytobenthos.
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Fig. 1. Relationship between cell density and in vivo chlorophyll fluorescence of microphytobenthos
Achnanthes sp., Amphora sp., Navicula sp. and Nitzschia sp..
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Table 1. Specific growth rate and maximum cell density of microphytobenthos Achnanthes sp., Amphora sp., Navicula sp.
and Nitzschia sp. with addition of glass beads in different size

. Specific growth rate Maximum cell densit;
Species Substrate P ( /gay) (x1 0 cells /ml) y

GB1 0.58+0.01 142.06+7.66
G.B2 0.55+0.02 128.24+1.88

Achnanthes sp. GB3 0.51+0.01 96.07+4.22
GB4 0.48+0.01 93.31+£3.45

Control” 0.46+0.01 78.16£3.28
GB1 0.63+0.02 647.27+1.38
GB2 0.58+0.01 570.89+5.08

Amphora sp. GB3 0.54+0.02 451.75+2.31
GB4 0.50+0.01 400.51+9.69
Control’ 0.47+0.01 246.77+5.24
GB1 0.68+0.02 557.81+2.70
GB2 0.63£0.01 513.66+3.67
Navicula sp. GB3 0.57+0.01 428.92+1.54
G.B4 0.53+0.02 356.98+3.89
Control” 0.50+0.01 255.88+8.86

GB1 0.66+0.01 67.97+2.31

GB2 0.62+0.02 46.86+1.72

Nitzschia sp. GB3 0.55+0.01 39.88+1.31
GB4 0.51+0.01 34.46+3.33

Control’ 0.48+0.01 17.98+0.60

"no glass bead
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Table 2. Summary of one-way analysis of variation (ANOVA) for the specific growth rate of microphytobenthos Achnanthes
sp., Amphora sp., Navicula sp. and Nitzschia sp.

Species

Analysis of variance

Source of variation d.f. Sum of square Mean square F value’
Glass bead 4 0.042 0.0105 75.3
Achnanthes sp. Error 10 0.001 0.0001
Total 14 0.043
Glass bead 4 0.063 0.0158 57.6
Amphora sp. Error 10 0.003 0.0003
Total 14 0.066
Glass bead 4 0.090 0.0225 91.1
Navicula sp. Error 10 0.003 0.0002
Total 14 0.093
Glass bead 4 0.089 0.0222 90.0
Nitzschia sp. Error 10 0.003 0.0002
Total 14 0.091
"p<0.001
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Fig. 2. Growth curves of microphytobenthos Achnanthes sp., Amphora sp., Navicula sp. and Nitzschia sp. grown with
addition of glass beads in different size.
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