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RE T 1997FEFHAETMEEEMES ARBII T WA L0531 40 E Ry XA 5
N1, BRI, ZHEARBARS ARG 2 R, E—MBREIEUTHEERETER
FRARTERIEHE., ERFAETHIBMERE4 2.4 D BRZE 8 Mg T, RTMN
BAFEBHE R AW U R, FERENF AR REHRTFREREEEARSHE. &
HHEEEF R 4.8 1, B/REEER 20 2 MNFHAF, BB —ERSEN. Au1AT
RERAASHE. FRAFEENRSHERER 8 R 16 Mz F, @8 MEBEAH =4 16
A MEB/NI =4 8 4. LLEREEBIREAT B S B0, Wi sh 40 A AR 07 R A 340 M A s 36 07
A=A 2 M E K.

X@iN  ORE HEAN WIHER AR WRTF AT

FRIES Q28

NEEEHOCARFRGIFRKER (Benemann, 1992; Foss et al, 1984; Kranzfelder,
1994; Sommer et al, 1991, 1992; Storebakken er al, 1987; Torrisen et al, 1989). HE[I
ZAERFBERET 15K, A E 0 78 Rk TR,

MRRY, FFEEMELREP R, 01 5 FE 1% Pk (Grung er al, 1990), HE
BB R, ZPERMEXE N LR XE. RAMABAERET M X#T, EERRA
Z—REABEFHERLMMEY. ZBEE RN, BAR KN ET SR, WRRT#
HARRAYN, A RERAMBINHAEEF I ARERES %00, EEUH#TAT
Wi LT Ak FRFE. RE Elliot(1934) X X B AMER E/E TR AL EK MR, HR
T HE R, FEREFEA TEFERE. 303 %300 40 MR 5T i, UM
E AT 7 S Z R IT K.
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LLBRBE, HE I IR MO 5K I (1994) ¥k, TE—E 35 SR 18] PO BORE, IR B 38 F i B
IR, B TS, R A ShFRE.
2 &R
21 ORBRAREBABPEMBRNERAE
REAKRFERFMPAEY, BHBEF SR RMME. BFANAREFEEHELER
BAMAS AP B, ETAFRCERT AN LRSS (RTS8 T L. W3
WA AN, SR BRRR AR AT BRTNERRTE), ANEHHL
WA LR ERXMELAEAPEERAREENSR, HLELEY S 48HR &
DT LB E.
2.1.1  #F 34 M (motile cell) RIS B R F LSRR, ARENE R
WEE, KD SumZEA D) 20—30um A%, A BT EE B W AL, J5 A R (40 40 Mo BE 2 6] 77
TERR M2 8], 38 8 AR & 4 BN 20 ) 40 B 42 AR 3, L 7 2 MO BT o VR A 4
E2., FAEFKRTSEFEIOREA, 78R A BN 40 MERE > (6 i 25 B P9 30 1 5 B e
YR, BREAFASEKEETE., W EE T 80580 SOR B BT 0 k40 M B, R RSN K B4
ETHMAEK. BBEINEEHIIARE bWsh. MRBEALT SRR, BHITHY—
MAFR A FHREERR, EHOPOREFRR, B RN SEE A%, W
M B, FrtRaa,
2.1.2 Bh#lF. WHF (zoospore) TEBESHE, F ZMHRE, KRl MR ET
WERSER, B - XBAHRFEBTERS TRMER LN, TIeWrER2, B4k
GrZ AT, 4 A RE 5% 5 B AL O 7 T % (sporangium) . 78 T 2EZ W Y K, M\ — S
HEMHBEHIN FHR. EXENEFARATER BB TFEIENES
We ShBE J B T A0 MEFR W7 F. A& B9 UF, W98 T AR A0 5h 40 O AH 0B S sh i 7, =t
PR AN T B R TR AR U A A T (B T AR L, # AR A B TR
W, W AT (LA K P Y 5% 8 A 0 A U o 4 ) D A R A S A BB B Y B, IR TR
KIS E, LR/ & B FE % s R E /N, BER ZHEHBRE VRN AR, X2
BT 3h 40 (LA A 3h 40 I i R BR) 2 5 8 AL iR B AR K 8 40 M A SR i F 4 & /)
WA—BUERA. E159E R, RITE B 7 T 291 40 B T B 40 (U5 30 40 BT S AR 3h 48
MBI ERE, —BORU, B FRERWEDARTCESS, HEAHHMRH AL, %
ENHATESHEREHRBRANSESENESESR *.
2.1.3 M B (Nagellated cell) WOARERAERGHE. BB aRER. bk
AP AT HER. ZEFEXRPFEHA A —-EHEAATERA, HRX —H#
SHRE TR ARAWRFORER, REEEEBEEABRYS ERA.
2.1.4 A4 (non-motile cell) BAGHEBRANMF (RFRT) U H T
K. EERLESHISIPEGIENMMEMETR., AT Y. ARESERE,
W, AadEsh. MBA/NBLIEERK, —BRE BN 20—30pm, /MK 10pm, KX
50pum. BN ULEEAR R ARTR T S AH 2255 100 4%, 40RRAFAR AL fn bk i BR R R B BT A
TR TRSHEXRBEARMAKATREA—BE X, 8%, NIERNAERE
A6, 2 —BREEE, PRFBERLAGTIBNRGE, BEEN AR EIE, &
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BLLIRE,

2.1.5 AT AT (aplanospore) AhBr B R m b AR s 28 ILRE,
XFEABRBA SR, LT B IL"WRIRRES., FXEL, ZHARAR BT R
HEBMEAFERAFHEN TARGET), RAF BB RE AR, X
ol B9 A 3h 40 B T M AR B O R A, B L 2B PR RO B 9 R PR O R B LT R
F.

2.1.6 &K (palmella) 1 F S AMREUD, SN BEF B BUTE, R LR A B I BEIR
(Elliot, 1934) . L b, BG4 M % ¥ Sk R S0 BE, AR 3k A& I £ 40 B BE A6 % LAY
HEBRHEMREE, NFER, WNERSSZ MR TR TR, FHIREE X &R
v, "EXH.

2.1.7 JREEHLT (akinete) 8 1% B A L 41 Fia BE A o B R B A S 7 (Wt 48 40 R BE
BEMASMR). BAAMFHANERKEEESEMATN, FRAARBER, B
MEE LFEEESRT AGHEETEEMF, MASEHEINZL R,

A, ARG FEELARABMAEHER. B2, AREEFEHAPAR G
BB RIS M. A M. 30 () B FHAZ (@) AT 4 MER, U RAEFHE
BHERMAFE, 4MBEXNARMEEEA, WRER RN EFERY.

22 AXKREMBRAMAOEENEEERD

EHE&FGTHDAEERERT, YA 258757 (Mesquita er al, 1982) LA, £
PEAEFBH 2 AN FHKR(SRAF), FEE R 4 NFHMR T, =4E 8 M FHBRNI &8
L, TREHARANEG 2 TMER4MET, BENKIWENFE, o8 alFsr, RiFA
F. 2—ERBEINAT, W1 FRMA T RER LR, SOV W iFsh 415,

WA G, B ERNBE R FR TR EEE, AREARSIH RN &, EHRA
M. AHEREE EEAWEINE ILRS, AAERABRLET A2 ROKIRE, A3
MR BB LA T AR O AT A BRI L T BB A E W A, A 3h 4 A S R AR
RPFET WM. ANHARFERERR 458 M TFHRESEART), BRUEER—
MFREAETH 20-32MEF. AshARY AR TFHORIEFEZLREFEN, &
EMER - RTFENS3S.6.7TFNTFHRMEL, L ZEBWARTREER., Lk
HAFERAHE N FR -IRPEEERRERERARYS, BASRT, #—2PLKF
RSS2 .

URREAMGEEN, ANERET IR TFESHARNA TR, BKBFHEERGET
FEBE DA v TR — R ok, I HERE T EHASNST (theca). B TFRAHEE, Rl
F. BEREEHR VS EHENIFsIHE. &E A AR NAME™4 16 PMIFf
T, TIAMERB N =4 8 4,

AFHEBPNFAREHTEREH, FE2.4.8 N THER. XMHREGFERE,E
B, HEERBERTERFHMLEEFANEES. EEEEREGT, T ZEH
MEALT W sh B BUR R A sh B B, 32 52 M8 P 7 38 38 47 Jo o A 8 58 AU 4H B 386 Lk , BD
BEREEARFERR. Lhl, REEREANINHFRT, Weshd i (S A4 i) A4 #17
BREHE. WahaRUER 2N AR A AshdEdhF AT E
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HEH, FAEAARAMARSER, ETHARNAREMTEREHRB RN ARERE. #
W T R R AR S v R TR A R 2 NIRRT (BB ), AR
0 S 52 P4 B 4 8 it A R B EL B D R A R B 4 M Y 3 4 IR AN Bh 4B D) i — 2B 58
A REFTH.

ETFARBEEHAR AR E BB NAGENEEIERE. BR Lee % (1994)
AR 340 (B SCIRFR 0 AN sh#LF) 2 e it sh 40 S (R SCIR A AR 1 3 #0 F) 38 sk 4 Al
AR, X—3BREENS AN S KRBT, TR ERES. FHAWFHER
1 S KAEE FF w1, FEd A s 4 R E s n, B4R DNA S BT, ER
DNA &3 E—E R MM S MR, EFEELES AT RME. goXIERE AR HRH
IR .

1 B (X AE— YK SC B it AR mR I 2R B 50— A W 5 48 Y (PR IC T VT B 38 2 1 4) A Sk itk
7 RE A, HEFBEBEENENICRBEIAEEETE. HRAREREFERE
R AR, TR PR, & TR S S BB, Tii— S RieE.
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Ry #6 BB R T2 T, W& YRR, &R,

gk L BT, AT YA U3 9 AT BRI A R R AR TS SL AN E

PSR 16 MR F A E

BT arFE WHHF
E5zl %7
AT
AT oA R4
AT

EREH | W3R
ES

Tt ]—ﬁiﬁ%
| A4

e Hh 3 KA
EREEER
[(arm 2RI T AT |
WY RARSA F ST &

3 4iE

MR A SHAE Y KSR B A MR IR T W R ML SR A, B A S I R A AR BT IR A
— K KER, R LWIEN, AE R RE LR — CROFRITHE S EREEL
THE. RRRNE EX KM FRE. £ E 8 BEREHNRE, UG, L3, IF,
&S D&K= S RS AR T X — K.
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BLREELE, RECEHNRB EREFERWEFHEFENESN, #BROEA
MRXEREBABESFERBEN R AN REREERZ L, RE Elliot(1934). Lee %
(1994) W R A FRBEHFBABFE. KM MATHR, i FN L LSS SEERE, BB
TS AR F. RS ARMAH T, UARTFRAIRBEEZ AN ERN; FEH R
FEEFTARPAPEE, A2 EEMELRERNAE S P ARBE RS K4,
SIRRBERI MM AE KR T A E L R B 2 KR B 7 L R MR B I g AR R F 3t
MMERN S EW W, ERA AT HE ERTAEAER L. SUBAL 57 B3 A T 8 40 b 32
BRG], XURFEABHORERGESIEFRNY—NEERE, ACHEIREMR
JAH, B R B E R P, HEsh it MR AR, RN, RS
A& ZUEAELAHHBIMNRT, BHFERETRTE.
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STUDIES OF CELL CYCLE IN HAEMATOCOCCUS PLUVIALIS

LIU Jian-guo, YIN Ming—yan, ZHANG Jing-pu, MENG Zhao—cai, W F Boume'
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)
J‘(Division of Biological Sciences, Coventry University, Coventry CV1 5FB, UK)

Abstract The cell cycle of Haematococcus pluvialis, a biflagellated unicellular green alga and a
potential source of natural astaxanthin, was studied out microscopically using camera, CCD color-TV
video camera and recorder system.

The cell cycle can be divided into two stages (motile and non—motile stage), and all the algae
can be classified into four forms of cells: motile cell, non—motile cell, aplanospore and zoospore,
while the terms as flagellated cell, palmella, akinete, red cell and green cell often appeared in many
papers are excluded with different reasons.

The main proliferation of cells is accomplished by asexual reproduction both at the motile stage
and non-motile stage under normal culture conditions. The motile cells mainly produce 2 zoospores,
sometime 4, and occasionally 8 by asexual reproduction. The motile cells and zoospores lose their
flagella, stop moving, turn into non—motile cells when exposured to stress environmental conditions.
The non—motile cells can produce new cells by asexual reproduction at the non—motile stage even if
they are exposed to unfavorable growth conditions. The non-motile cells usually produce 4 or 8
aplanospores, occasionally more than 20 aplanospores were checked in one sporangium. When the
culture condition is suitable for Haematococcus pluvialis growth, nonmotile cells with large volume

produce 16 zoospores and the small ones produce 8 with unequal cell division speeds as 3, 5, 6,

Vegetative reproduction was observed occasionally both in motile cells by direct division and
some small non—motile cells by budding. However, sexual reproduction may exist as initial part of
isogamy process was monitored once under the laboratory culture condition.

Based on the above observation, a primary cell cycle of Haematococcus pluvialis is suggested.
Key words Haematococcus pluvialis Cell cycle Motile cell Non—motile cell Zoospore
Aplanospore
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