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Abstract: A rapid classified measuring method for phytoplankion based on excitation fluorescence spectra was put
forward. Based on the excitation fluorescence spectra chafacteristics, phytoplankton in fresh water was divided into three
spectra groups—blue group, green group and brown group. Selecting Microcystis aemginosa, Chlorella vulgaris and
Fragilaria sp. as the representative of blue group, green group and brown group, chlorophyll a concentration of each
component in mixed phytoplankton cultures had been calculated by multivariate linear regression on the entire wavelength
excitation fluorescence spectra of standard pure phytoplankton cultures and mixed phytoplankton cultures. The errors of
the concentration of Microcystis aemginosa, Chlorella vulgaris and Fragilaria sp. were 1.67%~12.70%, 0:.91%~12.70%
and 6.11%~40.20% respectively, average values were 5.44%, 6.44% and 20.71%. Using four wave bands (central
wavelength: 440, 480, 520, 610nm) of bandwidth 20, 10, 4nm for multivariate linear regression instead of entire
wavelength excitation fluorescence spectra, the calculation showed that the errors of three phytoplankton components
were very similar with the entire wavelength excitation fluorescence spectra results. For 20, 10nm bandwidth, average
errors of Microcystis aemginosa, Chlorella vulgaris and Fragilaria sp. were 5.57%, 7.16%, 20.52% and 7.13%, 7.42%,
20.02% respectively. Average errors of 4nm bandwidth were obviously large than that of 20, 10nm, which were 8.85%,
13.07% and 30.67% respectively.
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Table 1 Ratio of three phytoplankton species in mixed
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Fig.1 Excitation fluorescence spectra of three species
of Phytoplankton culture (Fragilaria sp, Microcystis .

aeruginosa, Chlorella vulgaris)
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Table 2 Comparison of true concentrations and calculated concentrations by multivariate linear

regression of entire excitation fluorescence spectra for three phytoplankton components in

mixed phytoplankton cultures

s ERE WekFoE
Bl gpmE T RE O SRE D WEE WX sRFE e N
(wgL)  (ugl) %) (ML)  (pgl) (%) (heL)  (ugl)

1 13.81 15.57 12.7 66.01 60.93 7.70 64.21 82.97 29.20
2 27.62 26.32 471 66.01 61.77 6.42 53.51 47.26 11.70
3 27.62 2643 4.31 99.02 98.12 0.91 42.81 50.12 - 17.10
4 41.43 40.59 2.03 99.02 92.27 6.82 32.10 30.14 6. 1 1
5 41.43 39.52 4.61 33.01 32.03 2.97 5351 50.04 6.48
6 13.81 14.66 6.16 99.02 95.78 3.27 53.51 4441 17.00
7 55.24 51.10 7.49 66.01 61.29 7.15 31,10 4487 4430
8 13.81 13.58 1.67 132.02 121.7 7.82 42.81 25.60 40.20
9 13.81 13.19 4.49 66.01 57.60 12.70 64.21 51.40 20.00
10 46.61 43.73 6.18 111.40 101.80 8.62 27.71 15.10
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Table 3  Error analysis of multivariate linear regression
results for different chosen band width(%) -
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2K 1.67~12.70 544 091~1270 644 6.11~40.20 20.71
20nm 1.3~1830 5.57 2.54~12.40 7.16 3.29~58.60 20.52
10nm 0.87~-18.60 7.13 3.44~12.70 742 0.87~52.20 20.02
4nm 0.58~21.10 8.85 6.74~-40.90 13.07 0.47~65.60 30.67
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Fig.2 Comparison of true concentrations and calculated

Ez

concentrations by multivariate linear regression of multi
excitation fluorescence bands for three phytoplankton
components in mixed phytoplankton cultures
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