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WX AN xR E K
AMFEE, BEREEO/ VOO THABREIKAON S BEELEBRET 3
i, TOEBFEROBPRSBAHELCHRT ZLDDOEBHEL BN
VW, ZCTAoNLKERY, BTEBEINL/VILHLT, FOBREZTTHEA
LI22pxBohitl, 35K, ThotBEBLOBEARAICELE ST,
BEEMLOLOOERERELIZENTBLRODOU LD TH 3,

L. EATEELL/ VOBAXEL
AL MROKES -ERE - KERERICHONIZ-BAELL

SN THEZ L7/ Y (Porphyra yezoensis Strain No.51 )i 2\ T, MDA
X AERE -RAREEOBRAEAE R,

MIBOK & 3 50000Lx & W5 @E¥DbETR2L—12DOXAMES Z 12
54, tBHMEBOEVERKICOVTS, BAMBOERLLBERCSDVTAHS
hi-tABETBELBA N, BHNLTEELSERSI O (Figs 1,2 )

CORBEHI, MRIBROHELHELLMAROMREERICL > TRS D
DTH2LEELSN T,

s B A, R RA Lk 3 &M%k L Fig-3)o LA L, 4000Lx
DEHFEMAEG L LGEICR, FOBOHBOREZIRLDAEHDOEENS S
ht: (Fig-4 )o 54, 2500Lx © FHic L 2EEBBET TR, hLBiRD
LAABUROMBORKEIOEH O BESEREI NI (Fig. 5),

$f, RAPONHEEYEL, FOWRAMPEGF A SE, 4000Lx O b & T
b, 2500Lx Db & THEHBEKELZOOLFLO AR IEE L 72(Figs.6,7),

BRHESEEPERRODEHIC O A SN (Figs- 8—10B ), i, EERP.LI
DEROAEIOHE LI ~KL, BRKOLREHHENBEEZE FOPLHM
MOBH22 L EITTVBEEL SN, '

HERE®CS BHHIRES (Fig. 11) Ao b, BAICK 3 ERRY
TeR&tibnt (Fig. 12), L L, 2500Lx TOEKRBETTREELRL
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(Fig-13), HEEAH O HEmicxn L THE BICEG L ( Fig- 14),

B. AERERER - AEREVRGCLOARAELLRUEERPOHBEBE
ROEM

HEREESEEI, BXODELTRL-EZDOXAME S 2 #2184, phycoc-
yanin * phycoerythrin « chlorophyll a D GBI EGHNA S, T O EPHESHED
5 ht (Fig-15),

T, RAREVTHE2 T2 -V ABR_BIURE®RO 2R KLY, 2%
Y/ BROBFESRCOHYNBEG A SO H, 2EEBICIEH 0
55 - 72 ( Fig. 16),

ERERBRPOMBEELBOMB AL L, cORPRUPICEL <, B
RBLALEH LU -, 35K, BEATOLEZLBNER, HREEXOD
EHIC LT, &< BEOMRNBH & 2R (Fig 17,

C. & 27

DEOMRLORDOBREREBZ O, HYPERE» SEHFIEICHLT TH
E LB, BBOBRELSHMEBERABD 5, WHICA S EHAREHED
FEEHOBREMERICESZ LEIC, ERBORH LT 5, FRCHERKD -
MREXOBELEOBIBBLELON T, WHOKD T THET S, ThicH
L, BRCRESERIOFEMSELL, WHdbAREBERIN LRI BHFLL
WIEOERDIHDIKHBENELEZ ST,

CORTERD, MROBKES ZVBHIOERBEHENCHSDLT
WRLEZLARILNMTEE, BRAOERER /A ERBOEOEMLICS KL HAN,.
HMCIHREATBOBRENB(NY, RPBRIAZOBEBICETLT, O
OB CKEN” REBECKE-THWAREELSSE DY S5 ((Fig 18),

T, THOoBAOBEAMCHSHUARERS OO L EL S, £EEWRD



BYRSEAHACERTZER I, ¥y vy 7O+ EES L
TWLBBERDD., BAKE-TR, BRrn@b2snl, sLRIERDLN
ARTEERICKED S 30 EBESHEN -1,

2 HATERMELIL/ UDOERE
A . B20BRAZEE

ZERFEO/ VROV TELR > EABLE DR FILOOTOBFE
*. BTHEBEINNFF 7AY E /Y (Porphyra yezoensis e narawaensis) i
DOTHRN, WEOLEERA 2,

KERIEHT, RHICREEE, YHACREER LM, FRE®ICIZ, HIE
RAELSBED SN -7 (Fig-19),

YA EESE L, chlorophyll a* carotenoids phycocyanine phycoerythrin &
b, TORBRNEHMRAL, BRFICEREST LA (Fig.20)

LERBEOVTS, XAKEBRABOBBAENERULESHNRED 5 h 1o,
BT I/ BT - vABRBERCRBROBOA AR, RYKREMEYE,
A kEE%E R L (Fig2l ),

MEORKEZOBAEMI, BPRBERERL, REICAZ LRKBCEREHBET
W% B (Fig.22),

T, UREE /AERBOMI, KMIKETL, Adik bR L7 (Fig.23),

B. & g

EdokEBTRBEINL VOBRAELY, EAKRED/ VKDV TRS
NTVEIRRLELANNL —KEALZLEDLDS, 1 -CRBITBEREFRIC,
REACRIFRICIZHEBE, FEINLHAROBTHROADHEANELD, CO
MEEARNBAOHBICOMKET L0, AHECAARCLIHARRSOERENS
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b THNBEEEZ ST,

T, COBICE, MIRORKEIEZBTRBLAL LROML S BREMICY ¥
fUV¢Lt,gbiakﬁwmowfwﬁbfmaocm%%w,%mf%
BLEBEOBRECOD OV TREBHICHNE LT LHEREALUE@MEZRL I EHL
5, 1RO/ VO LOBEKBEATIE, »PROF--UEBEFEHLETIL TN
EEBRBCE TR,

EHI, RERTALONLBTHX TORRLEBALZRTO/KR L ORI,
BEANBERABRLCENTEN L -1 ELDS, CCTHRE LXK D BER
HREEBBROBHENTHINIE, ZERAKED/ VCRARShARKREBTHESL
TEBLEZ/VCOBEA LB ENHSHEN 7 (Fig-24),

3. BEELHABEZEL
A. BEEEESHER

HEESOHEN S, REOEIBIILLETN TV ARARBERERDL LD
6% THD, FOBBEZVLE, &BBHNELTEID ERECEFT IR TH B,
¥, BEDHBBELSCEINTVALERER THBLLETHET EBDH -,

B. B5HLBRAEIL

MTEMINI 7 VODIHEORE D S, HOMOERE « 2%E8 oW
D% Tab, 1 R LT,
KERBERER, VTN 6L ELEEBEOBBTCHNTZETH 24,
3HBEVCHEHNIARENEOTHY, BEEAWEDOLTREUHELZD LS

—597~—



THEDTH 5B,
B ORESNULHERL, LRICHET2E»S, HICEPREDE

lKEFTRELTW S,

JLEDER S W OISR T A MKRICONTE A, -0 BTk
g ans o s, DHJCLIPHES LS VLHE T, AMBESHE
RTCENWOMEN ~7fo, T, HEHEOR T EHBOVABLZ TR KEE
Ba » 2%l Thitd o TATYH, REOEHERFLLHIRE. T,

BN/ VA MR T 24BN E LTSRN LE A,

4 = #

BTHRMINIC/ VICD, BEATEREINL/ JVERAUKBTAERZOBA
Elsironilk, chid, EREFUHOECPRSBE VL CHRT 2ICE, ¥
YY) YIS DOBANCA D BERBSBETHLLEERTODOCHE, T, »
p5ABEMNR IHOBLEBTZ2HAROMNTRIONOZ - DLEEZL
BT EMTE I,

—%, BEHOBRGLBEVHBARTHAMBROBEALL, REORE &
EfRpcHiciE, 7, BARK/ VOBREBIBIVEBH L LEHEAL

Z T,
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Fig, 1 Variations in cell size in an older

th@llus (8 weeks 01d) under the cycles of light
(5@,000 Lx) and dark. , , _

middle :' average of No.2 - 6 in the illustration
of a thallus. » : |

margin : average of No.l and No.7}

Fig. 2 Diurnal rhythms in cell size in a
younger thallus (6 weeks 0ld) under the alterna-
ting cycles of light (50,000 Lx) and dark.

Dark periods are indicated by black bars.

middle : middle part in a thallus,

margin : marginal part in a thallus.
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Fig, 3 Disappearance of the diurnal rhythms

in cell size in a thallus under continuous illu-
mination of 50,000 Lx.
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Fig., 4 Persistence or disappearance of the

diurnal rhythms in cell size in a thallus under
continuous illumination of 4,000 ILx.

Fig, 5 Persistence of the diurnal rhythms
in cell size in a thallus under continuous illu-
mination of 2,500 Ix.

middle : middle part in a thallus,

margin : marginal part in a thallus.
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Fig. 6, 7  Resetting of the diurnal rhyhms in

cell size in a thallus under reversed light-dark
cycles of 4,000 Lx (Fig. 6) and 2,500 Lx (Fig. 7).
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Growth
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Fig. 8 Fig. 9
Fig. 8 Diurnal rhythm in growth rate in a

thallus under alternating cycles of light (50,000
Lx) and dark.

Fig. 9 Disappearance of the diurnal rhythm
in growth rate in a thallus under continuous
illumination of 50,000 Lx.
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Fig., 10

Fig. 10 Persistence (A) and resetting (B)
of the diurnal rhythms in growth rate in a

thallus of 4,000 ILx (so0lid line) and 2,500 Lx
(broken line). ’
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Fig., 11 Diurnal rhythms in photosynthetic
capacity and respiration in a thallus under
alternating cycles of light (50,000 Lx) and
dark.

Fig., 12 Disappearance of the diurnal rhythm

. in photoesynthetic capacity in a thallus under
continuous illumination of 50,000 Lx.
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Fig, 13 Fig., 14

Fig. 13  Persistence of the diurnal rhythm in
photosynthetic capacity in a thallus under con-
tinuous illumination of 2,500 Lx.

Fig, 14 Resetting of the diurnal rhythm in

photosyn‘bhetic capacity in a thallues under re-
versed light-dark cycles of 2,500 Lx.
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Fig. 15, 16 Diurnal rhythms in content of
photosynthetic pigments (Fig. 15), content of
some chemical components (Fig., 16) in a thallus

under alternating cycles of light (50,000 ILx)
~and dark.

—607—



— —_ —_ ~N
~ » fo ) o

-
N

o

Nitrate N Concentration of Medium ( x10%pg atn/L )

018
]
o@

5 3y O06f

oW

N

5 %

. o5}

s

g 1

S

g 6 18 6 18 6 18 6

2 Time of Day

Fig, 18
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Fig., 17 Variations in nitrate nitrogen con-
centration in the culture medium (medium) and
in the amount of totale nitrogen in a thallus
during it growth (thallus).

Fig. 18 Diurnal rhythm in the ratio of dry

to fresh weight in a thallus under alternating
cycles of light (50,000 Lx) and dark.
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Photosynthesis and Respiration(ploy/mg dry/hr)
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Content
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Fig, 19 Time of Day
Fig. 20
Fig., 19, 20 Diurnal variations in photosyn-

thesis (at 10 K-Lx) and respiration (Fig. 19)
end content of photosynthetic pigments (Fig.
20) in a thellus developed under periodical
emersion (Em)(broken line) and submergence
(g01id line) in the cultivation ground.
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Fig, 21, 22, 23 Diurnal variations in content

of some chemical compounds (Fig. 21), cell size
(Fig. 22) and ratio of dry to fresh weight (Fig.
23) in a thallus developed under periodical
emersion (Em)(broken line) and submergence

(s0lid line) in the cultivation ground.
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Fig. 24 Comparison of the diurnal variations

between the entirely submerged thallus in the
cultivation ground (left pile) and a thallus in
the laboratory (right pile), alcohol-soluble
carbohydrate (A, a) photosynthetic capacity (B,
b) cell size (C, c¢) ratio of dry to fresh weight
(D, 4).
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Timeot 15|17 211 [ 5|8 [11]14]17]19
Photosynthetic

Biamants(e| 9-18:9(9.2{108/11.9/11.3/1108/9.7 [ 9.2/10.0
Wirogen)| 63|62 |68]7.2|7.9|7.8|76(67|64|6.6

Tab, 1

Tab., 1 Diurnal variations in content of
total photosynthetic pigments and nitrogen
in a theallus developed in the cultivation
ground., '
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