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Growth, colony formation and microcystin production of ‘low-toxic’ Microcysits
aeruginosa Kutzing were examined in relation to the ‘info-chemicals’ released by
zooplankton. Algae were cultured in a medium with or without filtered water taken
from cultures of Daphnia magna Straus (300 ind./L) or Moina macrocopa Straus (500
ind./L). The growth of M. aeruginosa, based on cell number, was also significantly
different from populations cultured in the media with and without filtered zooplank-
ton water from the exponential growth phase. In the 6-day experiment, the growth
pattern of M. aeruginosa cultured with ZCMF was clearly different to control with-
out ZCMF. Mean number of cells/particle and particle bio-volume of M. aeruginosa
increased significantly from the day 2 for the Daphnia-CMF or Moina-CMF treat-
ments. Microcystin production was promoted showing from 18.7 to 55 pg/g-dry cell
in the zooplankton treatments relative to the controls. At peaked level on day 4, the
highest level of up to 70.5+16.8 pg/g-dry cell was observed in the D. magna treat-
ment. This study suggested that ‘info-chemicals’ from zooplankton might induce the
increase of algal growth rates, colony formation and microcystin production, these
seem to be advantageous to the alga and thus as a grazing defense mechanism.
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Fig. 1. Cell density of Microcystis aeruginosa (NIES
strain No. 299) on day 4, 9, and 25 according to 0,
4, 8, 16 and 25% by volume of Daphnia magna (a)
and Moina macrocopa (b) filtered water during the
27-day experiment. Data are means and standard
error (SE) (n=3). e@; day 4, 0; day 9, ¥, day 25.
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Fig. 2. Changes of pH (a), Optical density at 680 nm

(ODsgonm) (b), and log-transformed (cell number)
(c) of Microcystis aeruginosa in response to zoo-
plankton culture media filtrate (ZCMF) for 6 days.
In each treatment, filtered Daphnia magna and
Moina macrocopa culture media was used in this
study. Data are means and SE (n =3).
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Fig. 3. Mean cell number per colony (a) and mean particle
volume (b) of Microcystis aeruginosa dosed with
0% (control) and 20% by volume of Daphnia mag-
na or Moina macrocopa culture media filtrate dur-
ing the 6-day experiment. Data are means and
SE (n=3).
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Fig. 4. Total microcystin content in the strain of Micro-
cystis aeruginosa in response to zooplankton cul-
ture media filtrate (ZCMF) over 6 days. In each
treatment, filtered Daphnia magna or Moina mac-
rocopa culture media was used in this study. Data
are means and SE (n=3).
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aeruginosa®) TAZ AEF7} 5 ol4pe] A ekem,
Daphnia7} &&H o=z zAl&S Qlvky R ysgdch
AN FEEemEe] pulsetede) o Auue
FES A 3Ald T3t dF= Daphnia2} Scenedes-
musZ3 S Aoz o] Fo]A gt} (Lirling, 1998).
=, Wiltshire and Lampert (1999)= Daphniacl|A] 2}
Al - BHEE ajdE (24)d 98 Scenedesmus®]
A (coenobia) 3l 4 Tr54 b e AgAer FH3)
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a2z M. aeruginosa @5 (NIES No. 299; Yasuno et
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Tollrian and Dodson, 1999). ¢]2]3} info-chemicals<]
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Az $A1" 4 gloka ke (Mitchell and Carvalho,
2002). Microcystin®] A2 FEIFIES A A
7}8] & M. aeruginosadl| A o =4 Jehd Zlow w1
Hoon, ArlEF EEZHEFE FUEe] M. aerug-
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2 =42 QA3 M. aeruginosa ¥l X]ol| H ks E &,
ZCMFe] s=o] mE A7 AxzE=e Wits
BAY A} AL (7D o] FRE, ZCMFEET}
wobdlel weh AzbEe] gavh B =T,
20% ZCMFZ M. aeruginosav x| ¢f] A7}el& &, A8
A W3} 2 microcystin A eFe] Wzle IS A}
FTEEHIE AN 2~4Y AR FAG A 2P
B YA 37 el BTG or, o] WA
Moina *]2] X2t} Daphnia-x 2|24 © I3
1A 2= ¢) o). Microcystin A Al 2ke) 7
& ALl gol A 42 H e HeAF o, o F
3 A3E B9l 53], Daphnia A 2]l AM & 447
2|31 70.5+16.8 ug/g-dry cell7}x] 71 Z= glt}. M. aerug-
inosa®] AJAe]e] w3l A3 A} microcystin A4 &
Ao gwEgmEe] ¥u) A Wz @ M
aeruginosa®] Wolprto s QY7AEH, o7 7|22 4
A AEA 14101]/‘1 9] - ZAAZES] AzBAE A9
4 ole @ Waboz Az,
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