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Abstract Harmful Algal Bloom Alert System (HABAS) for drinking water supply is require to fast and
accurate count as system monitoring of cyanobacterium occurrence and inducing a response action. We
measured correlation between colony size and cell number including genus Anabaena, Aphanizomenon,
Microcystis, Oscillatoria which are targeted at HABAS, deducted from standard formula, and suggested
calculation method from colony size to the number of cell. We collected cyanobacteria samples at Han River
(Paldang reservoir), Nakdong River (Dalseong weir, Changnyeonghaman weir) and Geum River (Gobok
reservoir) from August to October, 2013. Also, we studied correlation between colony size and cell number,
and calculated regression equation. As a result of correlation of harmful cyanobacteria by genus, Anabaena
spp. and Aphanizomenon spp. having trichome showed high correlation coefficients more than 0.93 and
Microcystis spp. having colony showed correlation coefficient of 0.76. As a result of correlation of harmful
cyanobacteria by species, Anabaena crassa, Aphanizomenon flos-aquae, A. issatschenkoi, Oscillatoria curviceps,
0. mougeotii having trichome showed high correlation coefficients from 0.89 to 0.96, and Microcystis aerug-
inosa, M. wessenbergii, M. viridis having colony showed correlation coefficients from 0.76 to 0.88. Compared
with other genus Microcystis relatively showed low correlation because even species and colony size are the
same, cell density and cell size are different from Microcystis strains. In this study, using calculated regression
might be fast and simple method of cell counting. From now on, we need to secure additional samples, and
make a decision to study about other species.
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Fig. 1. The map showing the sampling sites.
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715 A BE57< Anabaena, Aphanizomenon, Micro-
cystis, Oscillatoria %9 W&l Anabaena 1%, Aphani-
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HE2F AlgE T IE Y E (meshsize; 20um)E A §8ke] SA3AT (Fig. 2). Microcystis®] 73 o5
Table 1. Location of the sampling sites from August to October, 2013.
Watershed Location
Han River Paldang reservoir 1 Namyangju-si, Gyeonggi-do 37°31'15.75"N 127°17"7.01"E
watershed st.1 Paldang reservoir 2 Yangpyeong-gun, Gyeonggi-do 37°32'19.04"'N 127° 18'45.82"E
Kyeongan stream Gwangju-si, Gyeonggi-do 37°27'56.31"N 127°17'55.91"E
Geum River st.2 Gobok reservoir Yeonseo-myeon, Sejong-si 36°36'29.04'N 127°14'9.82"E
watershed
Nakdong River st.3 Dalseong weir Dalseong-gun, Daegu-si 35°44'0.66"'N 128°25'5.32"E
watershed st.4 Changnyeong-haman weir Changnyeong-gun, Gyeongsangnam-do 35°22'47.91"N 128°33'11.71"E

Fig. 2. Microscopic photographs for measurement of harmful cyanobacteria size using ZEN software 2011. (a) Anabaena crassa, (b) Apha-
nizomenon flos-aquae, (c) Microcystis wesenbergii, (d) Oscillatoria mougeotii.
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2009).
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© =7 FtE o} (NIER, 2009). Microcystis A 2] R3]S
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Fig. 3. Regression equation between colony area and cell number of colonial cyanobacteria (Microcystis spp.).

Table 2. This study and reference about correlation between colony area (or volume) and cell number of Microcystis spp. (x: colony size

(ptmz), y: cell number).

Harmful 5

. Equation r P value Sample No. Colony size Reference
cyanobacteria
M. aeruginosa y=0.0348x—2.5935 0.761 <0.0001 91 583~9,342 um2 This study
M. viridis y=0.0121x+42.8623 0.887 <0.0001 6 1,103 ~9,096 um? This study
M. wesenbergii y=0.012x—0.468 0.824 <0.0001 30 4,247~92,263 um* This study
M. aeruginosa y=0.0489x+344.49 0.828 <0.0001 250 275~ 143,894 um? NIER, 2009
M. wesenbergii y=0.0216x—6.6215 0.849 <0.0001 209 406~ 107,170 um* NIER, 2009
M. ichthyobalbe y=0.0318x+1.1731 0.847 <0.0001 37 849 ~47,789 um® NIER, 2009
M. flos-aquae y=0.0022x+517 0.817 <0.01 58 - Zhou et al., 2012
M. aeruginosa y=0.0015x+1122 0.742 <0.01 61 - Zhou et al., 2012
M. wesenbergii y=0.0013x+1489 0.760 <0.01 63 - Zhou et al., 2012
M. sp. y=0.00195x+1731 0.727 <0.0001 20 - Joung et al., 2006
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Fig. 4. Regression equation between trichome length and cell number of filamentous cyanobacteria (Anabaena spp., Aphanizomenon spp.,

Oscillatoria spp.).

Table 3. This study and reference about correlation between trichome length and cell number of Anabaena spp., Aphanizomenon spp. And

Oscillatoria spp. (x: trichome length (um), y: cell number).

Harmful . Equation 2 P value Sample No.  Trichome length Reference
cyanobacteria

Anabaena crassa y=0.12x+6.221 0.946 <0.0001 97 115~1,649 um This study
Aphanizomenon flos-aquae y=0.1775x+0.568 0.897 <0.0001 112 32~254 um This study
A. issatschenkoi y=0.18x—1.643 0.893 <0.0001 75 24 ~342 um This study
Oscillatoria curviceps y=0.381x—7.368 0.909 <0.0001 9 110~398 um This study
0. mougeotii y=0.466x+5.634 0.962 <0.0001 101 28~772 um This study
Anabaena circinalis y=0.1162x+1.5354 0.977 <0.0001 146 12~990 um NIER, 2009
A. macrospora y=0.1129x+2.8673 0.962 <0.0001 92 42~1,037 um NIER, 2009
A. spiroides y=0.1524x—2.2565 0.981 <0.0001 78 31~2,373 um NIER, 2009
Aphanizomenon flos-aquae y=0.1931x+0.8779 0.932 <0.001 94 15~143 um NIER, 2009
Oscillatoria limosa y=0.5043x 0.842 <0.0001 144 46~594 um NIER, 2009

¢l Anabaena 4, Aphanizomenon 4, Oscillatoria 4-2)
o] £ F I AN 8 W=7} 2 Anabaena
crassa (n=97), Aphanizomenon flos-aquae (n=112), A.
issatschenkoi (n=175), Oscillatoria curviceps (n=9), O.
mougeotii n=101)2 tjAtoz ZFi| Zole} AHzHE
Stk AMEE dxfe 8 2A Helek Mz
ko] AEA AT} A. crassa] r’EFE 0.946, A. flos-

aquae®] r*7F 0.897, A. issatschenkoi®) -2 0.893,
0. curviceps®] 1’7} 0.909, 0. mougeotii®] 1’7}
09622 el ¢ =2 AFAYE Bl (Fig. 4).
NIER (2009)2] AF+AFNA = Aphanizomenon flos-
aquae (’=0.932, n=94), Anabaena spp- (’=0.962 ~
0.981, n=316), Oscillatoria limosa (r2=0.842, n=144)7}
A7 AR S 2> RS vEll o (Table
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Fig. 5. Regression equation between colony area (or trichome length) and cell number in genus of harmful cyanobacteria.
Table 4. The calculation of cyanobacterial colony (or trichome) numbers by HABAS (harmful algal bloom alert system).
) Colony (or trichome) number
Harmful cvanobacteria Average colony size (um”)  Average cell - -
4 or trichome length (um) number Caution . Warning . Outbreak .
(500 cellsmL™") (5,000 cellsmL™") (1,000,000 cellsmL ")
Anabaena crassa 650 84 6 59 11,838
Aphanizomenon flos-aquae 143 26 19 192 38,422
A. issatschenkoi 75 12 42 423 84,555
Microcystis aeruginosa 3,815 130 4 38 7,684
M. viridis 3,368 84 6 60 11,976
M. wesenbergii 24,979 313 2 16 3,192
Oscillatoria curviceps 206 71 7 70 13,997
O. mougeotii 169 85 6 59 11,828
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