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Eflects of Aeration Volume on the Growth of
Marine Chlorella in Culture

Hachiro HiraTa and Masayoshi MurAKoOsHI

Abstract

It is well known that aeration is an important practice in the cultivation of fish or plankton, and
is commonly used by many aquaculturists. Practice of the aeration is simple but the mechanisms
are complicated. Since HIRATA designed the movable aerator in 1969, study on the biologi-
cal features of the aeration has become more clamorous. In this experiment, direct (Exp. I) and
indirect (Exp. II) effects of aeration volume upon the growth of marine Chlorella were observed.

All the experiments were carried out by using 2 ! polyethylene bottles with 1 liter of culture me-
dium. HIRATA’s inorganic medium-II (HIRATA; 1964) and active sludge as an organic
medium based on soy-cake particles (HIRATA, et al.; 1973) were used in Exp. I and II, res-
pectively. The air volume was subdivided into six rates ranging from 72 to 5040 liters per day.
As a control experiment, soda-lime was employed for removing carbon dioxide from the air sup-
plied.

In Exp. I, growth of Chlorella at the rates of 72, 288, 720 and 1440 liters of air supply per day
were 18, 42, 44 and 49 X 10° cells/ml, respectively. Therefore, optimum air volume was esti-
mated to be about 300 //day from those results. In Exp. II, the Chlorella grew up to 4.4 108
cells/ml in the medium of air supplied sludge, but no growth was found in the tank prepared
with the sludge with no air supplied.
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ERMEHIBHEE 7 vv s XN T3 Chlorella sp. 2Rz, ZOEBIIFEH
(1964) Lk - TEREBLORELIBDTH B, 0%, WEABRIERERLSELGE
REL~BMHIH, 35T, 1970 LUK, UFEECHRERICI->TRESAT LR
Strain TH 5. 53, &8 3 Tsurapa 5 (1974) IZ & - TH & I h iz Chlorella saccharophila
(KRUGER) MIGULA var. sacchrophila R L BhHh 3.
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nE =RV, BERKITHEINWTHWBEALEK (777=) ) 2HL, TO%#E
KRB FHEA 7 2—a K (FH; 1964) ZAVE. 2%0, £hid#k 17 3L,
KNO; % 200mg, KH,PO, % 20mg, Clewat-32 % 30mg, # L T Clewat-Ca % 30mg O #l4&
&Ul7.
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AEXITICE DIFIZ 2000 ur & L.
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+100mV §i# T b 34, HEOTHIIN—400mV ITET Uk ¥ % FHREEZROKS i
AP
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BXU, uhoiowaﬁﬂbt%ﬁﬁ%AkivB%&mﬂdv@bkn mfng,
WBEERECL > T oL 5 ORMELHERSBC LT LI, ZOERIIENTII~I7AME
MBI T 570, ZOMDKIER 28.5~33.0°C TH 7.
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Fig. 1. Growth of Chlorella sp. under the conditions of different air volume.
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Fig. 2. Growth of Chlorella sp. under the COj;-present and COj-absent.
(a): non-aeration (b): aeration with Soda-Lime
(c): aeration with Soda-Lime and without Soda-Lime
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tz& ¢ 5, Fig. 2 iR Lztnd, WOEBARX LRRBBERRX & T Chlorella DHFERITH
ERERBONI, DY, WHOHME (EHEHEIOHH) 13 20X 10°%ells/ml T bE LI
DITH L, BEDZNIZMDIT 4~5x100cells/ml it ¥, EHRKX (2~4X10°cells/ml)
LRRAEESIIWERMZR Uc. #-T, @R (aeration) DOEHEXNFIWERISHHIER
DAL ST, REBRIERICATRIIEREOHRERT T EBNRE TS,
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3. BRI BELKTORRICL 3 BWUMABYED S RERELE LD, LB, Chlorella
~NDRBILOBEJEAICODTHS.
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(BALBTEME) BTV v a2 v BN BEERE L. ZERITBWTS, Fig.
SRFRTME, BHNO3IHBHERZD V v a3 v F S ohicd, BRAEEFRXD O.R.P.
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Fig. 3. O.R. P. variations in the artificial-particurate-organic-matter fermentation.
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Fig. 4. Growth of Chlorella sp. in the artificial-particurate-organic-matter with aeration and
without aeration. .
(a): aeration (b): aeration and non-aeration
(c): non-aeration
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CORPSHSPIELI T, BRICK > THER U EM.FRIZ Chiorella DFEICHES
MREDIOTE, 22 -7 —KXBEWFRTRR, TOHREELHONB N bR
o, COERPS, BRRBKPERBREDEORBEMICOSMEALTNE LB[AS.

DEORIERI BXU 11 OBREREWICAHSB L, KPBRARKAFIKEENTNS
RFEAS Chlorella DRMLIEFICEBENRE SO L, o, TOBRKBIFROFERIZR
H#EE LD, PRTEN Chlorella ~DRFE(Z DICHTDT, MEND DUV 2RGZHFE
ZORT T EBERIITHIH I,

TOESIC, KFBIIIEDERD KBRIERL S FICERFROMRZE SRIPSHDT,
KRCBOB I NF -7 0 -2 RETIREBURAZRLTNEDDOLNLS.
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