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Sectorially variegated chimeric foliose thalli (gametophyte) composed of a red-type sector and a wild-
type sector, and a green-type sector and a wild-type sector were collected from cultivated Porphyra yezoensis
populations in Tokyo Bay in 1973 and 1974, respectively, for the first time. The red-type and the green-
type strains were isolated from the red-type and the green-type sector, respectively. For genetic analyses of
those mutant-types, cross experiments were performed between the mutant-type and the wild-type, and bet-
ween the two mutant-types. P. yezoensis is monoecious and therefore can both self and outcross, thus pro-
ducing homozygous and heterozygous F, conchocelis (sporophyte) in a cross experiment. In the crosses of
the mutant-type with the wild-type only single-colored F, foliose thalli of the maternal color-type were pro-
duced from homozygous F; conchocelis, while from heterozygous F, conchocelis were produced a large
number of chimeric F, foliose thalli composed of four, three or two sectors of the maternal and the paternal
color-type in addition to single-colored F, foliose thalli of the maternal or the paternal color-type. In the
crosses between the mutant-types, on the other hand, only a few F, foliose thalli of the maternal color-type
were produced from homozygous F, conchocelis, while from heterozygous F, conchocelis were produced a
large number of chimeric F, foliose thalli composed of four, three or two sectors of the parental and the non-
parental color-type in addition to a few single-colored F, foliose thalli of the parental or the nonparental col-
or-types. To clarify the mechanism of the formation of chimeric foliose thalli, the germination process of a
specified conchospore was pursued with time lapse by using the color-type as a marker. As the result, it
became clear that each sector of a chimeric foliose thallus originated from the respective cell of the four-,
three-, or two-cell germling of the conchospore. Thus, the four-cell germling of a conchospore is con-
sidered to be equivalent to the ordered tetrad as in fungi Neurospora. Accordingly, various types of chimeric
foliose thalli corresponded to the tetrad types, and they could be identified with the ordered tetrad types.
Three-cell germlings of the conchospore are considered to be modified cases of the four-cell germling in
which the basal cell of the germling ceased further cell division at the two-cell stage. Tetrad analyses were
carried out using frequencies of the first division segregation pattern and the second division segregation pat-
tern in chimeric foliose thalli obtained in the crosses between the mutant-type and the wild-type, and using
frequencies of the parental ditype (PD), nonparental ditype (NPD) and tetratype (T) in chimeric foliose
thalli obtained in the crosses between mutant-types. The red-type as well as the green-type is governed by
a single recessive allele. The red-type and the green-type genes are situated at different loci on the same
chromosome and they constitute a linkage group. The heterozygous conchocelis filaments obtained in the
crosses between the mutant-type and the wild-type are considered to be monohybrid, and those obtained in
the crosses between the mutant-types to be dihybrid. The recombination value was 17.9 between the red-
type gene and the centromere, 15.8 between the green-type gene and the centromere, and 36.4 between the
red-type gene and the green-type gene. The genetics of the pigmentation mutants mentioned above
proves that meiosis occurs during conchospore germination in P. yezoensis. In addition, the life cycle of P.
yezoensis is recognized as unusual one among Rhodophyta, because the conchospore is diploid and con-
chospores from heterozygous conchocelis produce chimeric foliose thalli after the meiosis that takes place
during germination.
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RO EZRXK T3 A L BREE OB h T
5, SO 2BHEOBRL, FRELHFAMO 28O
BEHALERRLT5, WThHAIERRE» 3 H4E
HTHo-Th IV, HEEHNERHID 1 OTHEHEE
LHERTHEHE LMD D, TOBERIIHERBERC
DNWTHFEFTH D, EXDSRBEA D+ 4 FERGED
Eflciy, SRS 0BEHN R U THHHEIIES
5 (=) CRAEKY, RisrHECIESETER
B (#) TRORBALRTROSREA D + 2 SER
HOEXFDOEBEEOBR YR LI,

BRALHAR L ORHTELARKSRBA D + 2
SERGBOEL, 2, T3, B4R IRLIERD
<, M4D3D C=D#F=F, C=E#D=F &I
C=F#D=E D 3&#» 4 L%, ERHOEER I AL
BhuIsbre3sBsx TeMEins,

R4 0303HOXGREA b+ 2 FERGBYEE
HLLT, R4D4DORDMREA D+ 4 FTERGBIR
403D F DERGHREL, 4D 6 TRIHLIZK4
D4DE DRHHRELIBDELDZ ENTES,
R4D6D C=DILE & FORHHKREL, BbD
C & D DRA/DBEHINRLTHEHDTH DA,
CHITRENT L —EPRERG L 2, —BERER
L TR b b2, ik, RORBEA b+ 4
SEHATHDHZ LR LT 5B,

2 # M

KARBEA D+ 2 7 ERGBOEE L BHOK S5
THOKS ¥ CRERORRIES (FHAR, W, &
B8, G) YAVWIERS ¥ +RHETHATEERD
FoiretarE, LExiE, WHW+G+G LERBX
hB4R900kkbd 0, EBECRRHT L,
WHG D2ROnbib I o5CHR2 BT LD,
¥, WHGH+G+W D4R onbics ik, BE
FE, WH+G+W O3EANLID L5 HRZBT
Lizied L, WHG+WHG D 4o bicd ot
EEELRENTEL 4 X075, W & G ODRS
BAREIE, 2B TC6HOEEHLENTIETDH 5,
*, WHG+W+G DERD B\ IIERD 1 K5 H
B2 KR LT R EORSHERIIES
eV, WHW+G+G DBAII W G 0—BE
HERGBZILD, L, —EBERERGLRKSREA
DEASERGBTHS ETHE, TRRLIFLER LD
R X > TEUDXSRHMA » + 2 SERMFITIZE
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RbaF A
258
(20) EE o
1RAERAER
ERH
REG

@
(d] ‘
ﬁzél-m‘o

44#d=D

EHREA Y & 2 5 ZRE

R4. AHE7 ) OBREM K JUKRER L FER L OTMC L > TEUCHED F, SRE»LKE X

hIcBRIRTFOREER L —aPRERK L 2 Ky,
DI
3, 4,

3SEAE LU 4 KOO BRSRBA D * 2 7ERE
1, @R20F 5 2, BREST; 5, EFMRSMRSHLEE L TEY LAARRES T
6, KORBEADF+ 2 7¥ERME ; C,D,E, F,XOREA D * 4 SERGEHRTH2ESERL, &

hODXSTBRESFEHBET S ¢, d, e, fOMBEYREL LTHERINS Z LT T, EXFOERIE
FRHOWThdriRL, TORAIBEHORAYRT, EXAEOGEHEIF LB CrE5E5(=)T,
B3 BAECREBRFELS (#) TRLL, (= 1990a)

WTsMbHBZ LiITieB,

%30 [BERERS O OM<Tit, G+W+G
E WHGHW et LT 2@ h &S L EER/ER
BSTRALANTENRTVS, T W+G & G+W
R LTEERLHhIC 438 D ORMRIA T3, £
BDOSEHELB 2RSS LIBESRMA D+ £ 5
ERGOWUBABCIZI2EY Ei 4B DD L %
RLTWAED, WTFhOMBBREES Mibh bt
Vo RS FOREBEFRCE M TWE X X, &
ROUSF oz oMl BREAIRCER Lic L %5
LT3,

BT, RILRILRINTWB Lo, BRAL

FER OB L > TEULBRSREA D * 2 S
REBiL, WHWHG+G D X 5 1iKH DEFIH SRR
WTHAENKROLD L, WHGHGHW % 7oid
W+G+W+G O X 5 RS DBEFIHZREIT L > T
EXER LN DD, MHEL, BEIBUOBRCHEL
L fEREATRE VB AR Sl CHREE—SH
TERIBET L HAEMBEFEVTHEET L, T
thb, BEE—SHNE M) CE->TELD. X
HEE, B4 L fREEH TR IBRIVEI - T
NUYTIRBCETOTHELBEE - SHTRISZ
E, Tihebb, BEE_SHSHE M) TX->TEL
BEIXNTWB, BICAYE, VOFER LFER
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LORHIT & - THE UL TRSGRBEA D+ 4 FERE
L—EERIERG | & F TS X CHBERH L O
B =T (BRSO, [HRESTFORE
FR | B L0 [BEASHUONEER ) Inbr T LDT
Rlic, ZDEDLEY, BRELFLERM L OHIT
Lo THE L —BERERGERSTRBEA D+ 2 7H
REDT T M, B & My BoRmS FRICRE

L, PETBEMNTER,

M; s L0 My BoffREsFioflb+ 5K 50
HA D * 2 FERKICKS VTS, ERSDBEHOS
B, %30 BRESTOREGETFEI WRIAT
VB LHIL, 2W:2G Fiul, 2W: 2R, TichbED
Hiz1:1 THEhLRER L FGEMIE—ORIE
EFIEELZT B LM EIND, COBEFO¥E
D F, SRR 1 HORIBET LRI S BETH
BTHDHZ LTI B,

4. ZERBEERDEOTHRR

CORMER LTI, REOWEET LACHNRE
FoBRE, ThbiRHIBHEOEERAL D
hbo

ZDZ EEZDWTI, = (1976, 1978, 1979,
1990a), Miura (1985), =i - E@E (1980), Ohme e
al. (1986), Ohme and Miura (1988), Niwa et al. (1993) O

Miura, A. and Ohme-Takagi, M.

BEND B,

1) eFROGEEFR
RPERDOERIT, K5 X HERBEDOFIRE &
LIZRRIN TV 50, R5RCIESZHMOBEREYE L
BTRLE, B5 Tk, 1 REARESE | REERG
OE|FHE 2 DFH L RiL > T BHNERMITIZK 2
DOHRALEBHTHOTHEET S, XS5 COWTHAT
5,
FRERLHE L LcBade, ReaMLH4ERo
F, R U, REEO F, SR S ikEaR
o—BEHD F, BRELZIHVEL, —F, BERED
F, RRE» 1, FEH, REH, TAERKIUER
BRO—EBEHO F, BRELEIALOBEHM LI
BEGRBA b+ 2 RGN E U TEBROSEEN
B ot, KREHED F, KRBGBAHC L > TELK
METh v EFERED F, fRGIfiEc L A2HETH
BT EERRLTWSB,
MRHEOHE T, FREMLEFEMD F, SREH
HUl, REED F, ARE1LLIREEHO—EEH
O F, ERELZTVEL, —F7, BEEO F, Kk
biy, FEH, REH, FEALIOREHO—BY
HoO F, BREL A BOEEREOR S LI HKS
REA D+ £ SERGELHE L TEBROSHENES -
TWb, ZhbDz bid, EXHEEOEE LA, &
Bl F, ARG ABEC L 5METH, i, T

RN Eikih 8
5 - O— ew
g o
— > |@| (9E)
O D \\\s R R
O @O — Fed
gen
e Een
~ HuB
~ *A7
o FRME L0
5 ] / ¥ hen
— | W
4 :
o ae 4 TR &I
B . \\\sg__> e
223 3 " ggg
HEAH 3 [ —%
KHBAD 5 BEOKER—RBA Lo, | R B Rk HED
EHEYY B, CRE, SEREH)T AnrnoBENy  LORRERFeD: AT
5% TR ERENDE HEE LBA. TO
° roRBFLEE S, HRECREDr#R | RBEKE
ELgE, HUTE & B AIRIE
B 6 D F R,
R5. A4/ ) OREHLEGERN L OTHERBIEOFIRE LOKR (SH 1990a)
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£5. Ay VoKREHLGERMLOTR
BMOESXHEREE W, FER ; R, RER;
G, REH Y, REH (= 1979, =1 - Bl
1980, Ohme et al. 1986)

gﬁbﬁ F, ARt F, iRk gg%ﬁ
2 @
R—— R -oeeeemences RxR (BHJE)
oo
W— R,G,W,Y--RXG (ft15#)
*235
G — G eeeeeeene- GxG (B
oxnl
W— R,G,W,Y--GXR (i)
237

* BT eER o4 TOMROEY
BuRL, ThbRRFRE -z txFT, #BiC
B caPRIEROEER YR T,

HRD F, ARGIMMEC L HETHBZ LR L
T\, ¥, EFREORBRENLIS—KLTVBE
LR DFEOEFROEEIKBREC L >TV 5B
EHRLT\ 5,

F, ARGBICMELHELARRCAE LS i
AHE VHMERBKTHBZ LItk b2, BERAL
ERE L ORBEOHE I, MEIFECERMARL,
BEIFENYTRT, REMNLREM L OXH LS
¥ F, RRGEVPFAERARTC L2, HAPEE
EFOHEBECESVTW5, MEEERETIIER
VBEFTEDIREETHAI EERLTV B,

B F, ARG BE U S F, ERGTIR, WHEY
THHBGERLFKERL, FHRRRCHIFERN LK
Ry b T4 BROBERLSTEE LTV 5, k3
ERINTSHRMOEEROX S DFE & IEmB
HoBERORSOHREY %5 L, MREOFEHFE
ARAEDCHE LV IELLE . O ik, FEEHR
BIFEIRIC I > TAULARMTHD Z Lo TE
LT3, COFFRREIERMTHS 2 LIEFT
L > TRESh B,

2) RAREAY F 2 FERGOHRIBHE L TOH

154

Z DT LDV Tik Ohme and Miura (1988), X H

(1989), =i# (1990a) D|EHH B,
(1) R

RER LRER L DEHFXHEOB G 1T 5 HED
F, ARG LE T F, ERGOBER L Z0BREY
RO6CR LI, COBBRRTLSHOKFRIA b+ 4
FERG L I PBO—BERERGHE Ui, K

RHEA D+ 2 SERGOFEE R, REMLHERLE L
B499.5% CHRZRHEDBEITITITSU TR LEHLDT
Fa%s o 72 (Ohme et al. 1986, =@ 1990a), = DFEIT
KRHEA D+ 2 5 EREVFISNE T EED F,
ERGETHBZEEXRLTVBEDEELLRD,

=78 - EEE (1980), Miura (1985) i%, —BERZE
REOFE DI FDTERGREAD + 2 SERBOEX
SOoEPHOFE XS THBRREYER L THE
LT3, LirL, ZOHEVBEEHCHELTHS
EWIHRBIIIR, COBFRCLXSRBMADF 2 5
FERBOTYBHEE L T OB L OBIRAHALAE I
e E T S IEREIGBRETF AL TE R,

T, KREMLRERN L OXBEOHETIXFR
BALF 2 SERGBOVBABROEHXT - 10
(Ohme and Miura 1988), TDERD 1 fl#K 3D B
TR LT TORGREEA b F 4 SERBIL, Erd
REHXS, FEfXsy, GEAXKS B LIUKRERD
Bigrflarbic-T\ 5, COBEKSEEATIE, =
hoo 3 Xy L BRIl ¢+ MEEHORFEO &M
REThEFhORSFORREE LT3 Z LRI T
Wh, TOBECLEMRBEAD ¥ 2 SERGL 4 4
R R3Fth & OBBfRIE, 4 MO RFE I HERM
AFLRAZEDOLOTHD, AV ) TRERSHT
RETFORFRIEZ DI EERLTWB,

FER L REM L OXBOBETE USEKSREA
h¥ 2 FERBOHRBEELR 6 1R L1, X 6 T,
BRTIEBECRFTHE, 6D 1152~ 25
b3~DERYILD, K60 2D 4MBMHOREFE
D—HFEE6 D 5 D 3 MDD REFF TR THOM
Ry EEARCER L THRSAEEEL TV 5,
COFBETIIR6 D205 4 ~OEKELEE6 D505
6 NDERYIED, FORLDOHERAIR 4 DB L
FRAERLUTHDDTHET BN, COBFCIT 4+
oYL LET 5O TR RO 4 BED
Bir o bhTw3%, ¥, M6D3I/ARLILS
C2BEgR 2K,y (C=D#E=F), 26FE3IX4%H
(C=F#D=E), 2 8¢ 4 X4 (C=E#D=F) x5 LV
4 R 4 X4 (C+D+E+F) 2b7cd ¢ 8 (B)
DESREAD * 2 SERGHEFRM L LTELS,
Z LTERSOEERHIZ 4 BEOBEROVTHhTH
S>THEVEXHIRIE->TB, M6D 4TI, 6D
SOFMRREL, M6D6TIIR6D4DENKREL
TebDEBRLTILENTEDZLIR4DBELAL
Thbd, ¥l, ORI —BPREREIXSR
BAD* 2 SERGLEHEROERGTHLZLLIAL
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%6. Ay ) oRERLGER L OH
KERTHE U0 F, AREELBAE U F, R
oBER L z0BE W: F4LH, R KEE,
G:BeM, v:EZE6H (=1 1990a)

F, 3E D
& ¥ m | RGO BEGH
RXG* G xR*
—GEERERGE
R 3 44
G 1 20
Y 1 19
w 2 22
F 2 THEEREF*
R + G*** 201 487
G+R 200 545
Y +W 84 178
W+Y 54 162
R+Y 18 86
Y+R 20 44
R+W 17 49
W+R 15 41
G+Y 7 24
Y+G 5 22
G+W 14 83
W+G 19 37
R+G+R 92 265
G+R+G 69 311
Y+W+Y 24 73
W+Y+W 15 71
R+G+Y 9 64
R+G+W 29 73
G+R+Y 19 39
G+R+W 17 51
R+Y+G 26 72
R+Y+W 30 85
Y+R+G 39 97
Y+R+W 28 65
R+W+G 34 75
R+W+Y 17 58
W+R+G 18 91
W+R+Y 21 61
G+Y+R 31 61
G+Y+W 35 72
Y+G+R 16 61
Y+G+W 20 55
G+W+R 29 79
G+W+Y 18 60
W+G+R 20 78
W+G+Y 21 49
Y+W+R 20 54
Y+W+G 27 89
W+Y+R 18 87
W+Y+G 17 61
R+G+Y+W 0 1
W+Y+G+R 0 1
= 2 RXG* 99.5%
¥ ASERGBOBE G g+ 97.5%

*ERIRBCTH DI HHER, ** F 2 SERGED
R EH» bARTED > TERG O b ES [
o THATHB I EHRLTWB, ¥ +EBIK
SO hERL, BEFES D+ Tikicl,

TH5bo
2 # W

COBEDORSRBEA D F » SERG L —~BERIE
RECHEL CHBETEEROR 1A L,
BRTOESD 2KS, 3KS, 4RKOhbicbAs
RO Eizie sz EenWZ EXAERR L FAR LD
OB ELEALTH S,

HREMNLGEM L OXURR TEERCE L—BY
RIFER G & RORHA b + 4 SERGOEE &) 1
RO6RRLIETDTH o7,

THRVAECREDERTILGbh T3 5@f=
FHAE» A U A RS Tz, WEE (PD), JEM
A (NPD) 8L U'F b SH (T) b b, BRWEHTF
D 3BesEERD, PD BB BOBC—
MHREGETEIBELIAE HicWFHEAEL, NPD
Hir=lEtdo 2 HORBESGHI TR YRR
STHAERAEL, i T Bk 1 HofEsEHTF
DRI PBE STFETELD LEIh T3,

KRBEA D ¥ 2 7 ERETBRES FIo Y35
REGHERLTERIhBELE, ZOBEHKSD
BROIARESTFRHCFE T 0L EL2bIB, &
4 HRERLRER L OXEOBEGTEREEL ST
NTORSRHA D + 2 FERGOEEY R LI, £
Ao HRESFRCHEL TR, TORSREA
h¥ 2 SERMGEIL, 6%ED PD BL6EED
NPD Bk L U240 T ®Whih 5, —AEHERE
b L OUBBE LXK RBEA D 2 SERGBTH S
HhIhEmz £ csofEE B) Licr, K
HiGeaMNo—EERERBIPDETHY, FAH
LEBMDOZ L NPD BITH B,

R 7T CHRERLGER L OXHTER L Uk K
SREEA D * 2 SERG L —BERERG | OB,
[EERX S ORS], RO FOREFE] X
O MRS TR 2 h Zhi R OUR L, [&
FRX 5 DB OBMICiZEKSRBA b+ 2 SERE
DB L UBGRR & 0By RTR 2 IBR] L,
TR 2B ORANIRINTVWAHE L 4B HORK
PWRENTVWBBEEND BT DOThhDHRAR
R ERRTH, WTRERLHTbALE,
¥, R70 [BRESFOREFR ] Tk, B4
MR 7e » TR%E LIl X TR L,

Lo &k p AR ERER L ORHIC L B EE
THBEE UARSREA b+ 2 SERG L —BER
FERGEOTNTH, PD E, NPD Bk Lo T o
ROESFTFRE IR, 7EIh,
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RXGDHE
2 //7
mrme\f /om0
1 PP
(@) — [y 7
g 24mBaHA 5
(20) EEoA @
#Eﬁ;&ﬁmaa@a}za}v‘o
SRR 5
254

ESRHEAD & 2 5

R6. R4E,VOKREHLBEM L OXHT X - TEUHEED F, £REH S Shic@iRFO
REAR L —BFRERGL 2K, SEABIVCLESALHAENRBEA D + 2 FE RGOV ERE
1, #R=4F; 2, #RWESF; 5, ERARSARSIBELELELTCEY LCBRESF; 3, 4, 6,
XRBAD 2 SEERE;C, D, E, F, EORBEAD *+ 2 SERBEZBRTHIESIZRL, ThbDOXS
BRROESFERRT S o, d, e, fOfIlIX Th ThER L LTER IS Z LR T, ERSOBEKIAE
BowTFhrikrl, TORAIEERORAYRT, SXS/HMOBEELAR UHACIEEREE (=) T,
R BPHECIESHELS (#) TRLL, (=H19902)

5. WmSFoH

Ohme and Miura (1988) (3R s L GER L F
AR DORMBTECHFE—DRASBR L E A0
HoOFREFFI@LT 5 XMREA b + 2 7RG
DY A\ TBIRGIERE B LEE L (XR8).
FRERRETFOBREGERI179tvFEA 7 v, &
BEBEFOFNIIISSL Y FELY VEHESh
7co BIRGHEEIE_SHESBROXSRIEA D + 2
TERGORE L 2XSREA D + 2 FERGOHE
DD 2D1ELTRDONDE, Thbb,

My 1
MM, g ERe

%7z, Ohme and Miura (1988) 1%, #HRER LiGER
EORMIZ X > THELSD PDRE, NPD IO T H
DFRIEFFIAYT BESRBA b+ 2 FE RGO
BEYACTERBEEYER L, FERBETLRE
HBEFORBECTHEEMLHEE L, RERTHEE L
LA 2 OWRZHDORE L ABREEI136.4TH#E
EFHEEEE36.4 v F LK v EHEEBIN(EI ),
2 BEEFREEL, 29010 T HoOFE NPD &
DHEEXMz DL ERFIREA D+ 2 SERGD
BRECESLLELTRDObRB, Thbb,

(T/2)+NPD _
PDANPD+T - 100 =& %0

7s3¥ 72, Ohme and Miura (1988) (%, BAFRER
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#£7. AHE Y OREMLGER L ORI HHED F, ARGOBBF»HEL
RESRBEA D+ 2 SERG L —BEPRERG L Th LR T 5 BRSO, R
EAFOREGFHEROMEATE R:KEH, G: REH, W: BLE, v BAHOERH
N, *EFRRIEOBEHNRRLE LY, =BBRRALTHHZ LETFRT, 1+ KRE
B, +g: BEH, +: FER, ¢ REROEESTE, X 4+ Miaiio, XX k3 Mkl
DEFETRTHROMAEABELMICER L T oBoMls B EL Lics L 2RT,
PD : MEA, NPD: JEWmEA, T: 7+ 78 (=i 1990a)

@%%%ﬁtgsf 7e BPEXH ORFI™ HBRESFORETFR  mYyFR

W+Y+G+R C+D+E=*F (+ 7& +& 7+)
R+G+Y+W C+D+E=*F (r+ +& 7& ++)
W+Y+G C+D=+E (+ 7& +& X)
W+Y+R C+D+E (+ r& r+ X)
Y+W+G C+D=+E (78 + +& X)
Y+W+R C+D=+E (& + 7+ X)
W+G+Y C+D+E (+H+ +& & X)
W+G+R C+D+E (+H+ +& + X)
G+W+Y C+D+E (+& + 78 X)
G+W+R C+D+E (+8 H + X)
Y+G+W C+D+E (78 +& H+ X)
Y+G+R C+D=+E (78 +& r+ X)
G+Y+W C+D#+E (+& r& + X) T
G+Y+R C+D=+E (+& 7& r+ X)
W+R+Y C+D+E (+ 7+ & X)
W+R+G C+D=+E (+H+ r+ +&8 X)
R+W+Y C+D+E (r+ + & X)
R+W+G C+D+E (r+ + +& X)
Y+R+W C+D+E (r& + + X)
Y+R+G C+D+E (r& r+ +&8 X)
R+Y+W C+D=+E (r+ & H+ X)
R+Y+G C+D=+E (r+ 7& +& X))
G+R+W C+D+E (+8 r+ + X)
G+R+Y C+D=+E (+€ r+ 78 X)
R+G+W C+D=+E (r+ +& + X))
R+G+Y C+D=+E (r+ +& & X) —
W+Y+W C=F+D=E (++ 78 r& +) ——

C=E#D (++ & + X) NPD
Y+W+Y C=F+D=E (78 + ++ 78)

C=E+D (r& + & X) —
G+R+G C=F+D=E (+& r+ r+ +8)

C=E#D (+8 7+ +& X) PD
R+G+R C=F+D=E (r+ +& +& 7+)

C=E=#D (r+ +& r+ X)
W+G C+D (+H +& X X) —
G+W C+D (+¢ + X X)
Y+G C+D (& +& X X)
G+Y C+D (+& & X X) T
W+R C+D (H 4+ X X)
R+W C+D (r+ H+ X X)
Y+R C+D (r& r+ X X)
R+Y C#+D (r+ r& X X) ——




Mendelian inheritance of Porphyra yezoensis 97

wW+Y C=D=*E=F
C=D=+E
C+D=E
C#D
C=D+#E=F
C=D=+E
C+D=E
C+D

Y+W

G+R C=D+E=F
C=D+E
C+D=E
C#+D
C=D+#E=F
C=D+E
C+D=E
C#+D

R+G

C=D

oo <

C=D
C=D
C=D

(+ ++ 78
(+H + 78
(H+ 78 78
(++ & X
(78 78 ++
(rg8 & ++
(r8 +H ++
(r& + X

NPD

Db b T e R

(+& +& 7+
(+& +& 7+
(+8 r+ 7+
(+& + X
(r+ 7+ +£
(r+ r+ +&
(r+ +8 +&
(r+ +& X

PD

e e S e

(+H ++

(rg rg NPD

~ ~—

(+8 +&
(r+ 7+

S A =

PR R

1
1]

PD

~ ~—

* HREBRESDOA D ERL, BETFEED+ Tiditly,
** C, D, E, F i34 MRMOBRMTORFEHOE UESREA Y * 2 SERGBORFERL, EHEF
(=) IRDHEOBEHLFALTHSHZ LERL, EBEERLE (#) BRARH LT T, K62EK,

oo +ESIFEMY R TRETES TH 5,

(LR) ¢t BRAER (LG), RER (G) LBHRER, kX
UBRER L BRERHOESFRELIF FIITCT L »
TiTotco FORRITEIOCHR Lz, EEKREIL PD
BHoBEE L NPD BOBEOK TR IS, LOHM
1R GEThEAREFREEL T2 &
Zith,

DA EoBhF AR, BEETREES X OEHERET
HEOWTRHE, )V OARERMOBEFHIRMEL R
T\ b, ThER 7R LT, Niwa et al. (1993) (358
BERRET L RENBETOHEBRELTV-WRE

%8. REMSIVORER L FAER L O
XoTHEUKCHBD F, ARGILBAECIE—
DESER L B SRNBR OBRIN S F OBE
LEBRBE W, B4R G, fBE R, KER
(Ohme and Miura 1988, X< H 1989, 1 &FETIE)

% # H—HE BB
Haber S gEN S Ega OREE
e &
G XW 2884 1334 15.8
WXR 1069 598 17.9

* BB BB, TOoOXMTOMEEYRL,
ThrbRBTFEHE - ExRT,

FRESHLTOWEWZ ERBRE LTV 5,

6. & Y (C

ASE VL, MEHERBETH DO THIE L OB
L% P, FDOTZ LI L > CHED F, KRtEX X5
TERVCOTREERYEBEH LT, LarL, &
RERMOBERYER LT, MELHEYES
EHhOBECXRTE 3D CERERILBEEDN,
BREEHHEME L LTOFIAYD > TV 5,

ERMAHER E LicBal, #EIEcHERy
AL, MEERAYRT, FERY#RE LICBE
ik, #ELMELTERNL R L CHEORBINTE
£\ LL, F, ERGTEEHOSHENRE 5h
EhrBEOIIRGITE S, BFREOSE R T
%D F, pREBIHEETH 5, )

FRMIFERN L OXBETIERBEFRM L 0K
HTLEROXSREA b+ 2 SERGLIHO—E
PRERGIKE LB, RORBEAD + 4 SERGLHE
BB &K M, 4 MR E ol 3 MR ORBRTF 0
REGoMAYEREL LTW5, FhbORFEEIE
REFTFBY L, BESBIBRBETORFRCES
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%9. KEMIGEM L OXM L - TEL
1B F, SR B4 U 5HHRE (PD), JEH
B# (NPD) %L 07 + 58 (T) OEREHFO
$RPE L MAHASEFE (Ohme and Miura 1988, KH
1989, 1 IRETIE)

#10. BRERE L BERER L O, KRER
LBEREE L oM L OBHRER L BRER L
DORHEC L > TELURHED F, ARELLET
AWFHEE (PD), JEMBEE (NPD) L7 + & (T)
ORIRIESFOEE & PD/NPD (LR, Bk
& ; LG, el ; G, §AA (Ohme and Miura

ZHEE&HE* PD NPD T AR 1988, A B 1989)
9 -8 D *
PD
RXG 566 180 674 36.4 R¥MEHE NPD T PD/NPD
GXR 1672 525 2025 36.4 ¢ g
" " — LRXLG 153 170 401 0.9
BT PRI L ORECOMREYRL, £ G XIR 210 187 346 1
ILBRRTEYE S E2TRT, :
LGXLR 557 539 1386 1.0

S>TWABZ EETRBLTV B,

KARHA b+ 2 5 FRBITBRRES F 245
REGHER L TR IR B2, KOREA D+ 2
FERGOBIBRESTRCHEL, RETH L
NTED,

Tishb, B0 F, ARG HAE U S F, TRGT,
—RETHE T, F—H0HIEY M), LF-IH
SHER M) ORRESFRCSEIhBL, Fi
TRETFHETIERE (PD), FEFHHE (NPD) ¥ &
U7 b SE (T) KRB Sh, 2SI hi, 2Dz &,
AHE /YT, BEAUIBRIRTFORFRHEL -
T3 EHBIEFMCIE LTV 5,

RAORBAD 2 SERGOBOFEEX AT
Ohme and Miura (1988) (1P FHHE T > 7o £ D
KR LHERC BT 5 BEROEREFRINDL AV E
7 Y oREHEGEMOBRERMIThThE—D

* R BT BRI T OXETOMBEYRL, £
hhbBRTR Lo EERT,
SHEOMIBEFZELXZT VBT L, FLmEE
FiXRA—ESEHC B T2 LERFTH A Z L1
YN =¥ (B

HEELOWBIT L - TAYE S V)T, BEHZT
BRETFORFRICEZ 5 2 LAREFHCHLAX
RIA, D LA FRICBEEST TR 8 IR L,
3L, BESUIBATOMRBCRER: 5 DETH
¥, F, ERFIR—EPRHERE TTIERE DIV,
L L, RPEROBRI—CERERGOHEELTE
10BN T OEHE CHH O LTRSRBA b+
A FERBOBEEIEZ LR HIREFOR
HRIRZ B EXTRHL TV B,

& « =i (1984), Ohme and Miura (1988) 35 X U*
KB (1989) 13, BELMUIBRRTORFHRICRER: 5

i 17.9

36.4
} 1568 ——

7. 2%/ )V OBRERMOEFIR Bzt vFerhv o, KREH ¢ REH ;[ BRE

M
r BRH g

_
lg

*
Ir

;s o, BFREMOZBETEYRT, (Ohme and Miura 1988, X H 1989)
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#F(n)
i oG e 50 & g O 2
fhERZ4s B RZHE > BF(2n)

o8 @ m— O

B!
- B;
R\l
ST SRS RIATE
(n) @  (2n)
—-
s
I 7N n
BEF(n) 7Y n**m
)
J&#ﬁ(ﬁ}ﬂ
7\ i
R m
(n) 3 — \_}4-‘ B@? l
4 ? E/ (2nX2)
n (nXx4)

8. A4/ ) OAFER, BEYERLTV805 bRXVBOTMIETHE (2154) ottfEy, M
WO EEE (15464) OMREYRT, n & i, FhERBEREERYTRT, 2n)—@n)id, BE
DUOE—NPTREEOEHIRI B L xR T, (2nx2) RREABOE—HHTE LSS FoME
DEAIEETHH I L%, (nx4) 1%, TOHE2/AUTIWULTFOE ~OMTBEHETHS = L xR T,
(=18 1990b, 1991, 1992)

T ERBED DD, SR, BRFRIVUZORF
R BERTF i Lo THIBRENBRE ¥ Ty, Bl
DUIBRFORFHCR D L THTIERY
& LT\ 5%, Burzycki and Waaland (1987) %, Por-
phyra torta 'O\ ~T, %72, Tseng and Sun (1989) i3 A
B Y ETH Y Y P tenera 1O\ T AHBIC IS
SHEIBRFORFRICERE 5 2 & X MREMTAL
»reLBELTW5,

van der Meer (1977) ¥4 =/ YD 1% Gracilaria
tikvahiae W% 25 (¥4 7) WBEL, Z0OF 2
7%, ESRTFOMRRCESECHMRESHNE L
TebleWicdIZAE U 285 5\ i 4 BOBESGFh 5
EULBZERXBELTVS, ZOAT/ IDFAFD
I A e, VD*F 25 (RORBMAD* A5
ERG) LREERBICRIL - T B 2 LA R
[
FIREEOARERMOBREENPRCA L T,

van der Meer (1991) & Patwary and van der Meer
(1992) DENIBA D BAS, BRI, 77/
B RFHECHER I ARF»EED F TRl
SR TRFE ¢+ M E LB EES AV THh S
EHIRUG 0, RTEI#EETTOBCBIH
TRTFARFRICERSE YT L THIE, ko1
fEERF A SR> TLES LIS, F 4 @G
i, ABRBECTEEIE CAFLETREETHAO &
Bbhb, A4/ ) TR, $3F hEMCHBETY
L, Bt U CREBEEENCHEET S, 20oZ L
Lo TAYE, VTikF 2 FHBEIh, BEOER
BRELOTRHEYHT L LABETVWDL5ED
h3p, AHE7 VCBT5ERTIC X HEEHFEER
FERAETEIL, ¥ A 7R EETHDOBBTHA S &
Zzbh3,

7=/ YV BOBEMAETY, Hawkes (1978) I2 X » T
mINIKER, BELEMSELICHEOKE, BB
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EUATETHD Z ELBLARER TV B,

B (1989) (XA €/ ) 7o X DOFBEROBEEI
HEEYOF CREBEYOEERY L EDTVHR LR
BHId DTHB Z L% 5SrRNA DR DN
SOWTHTEDFRCHEALME LT B, £TH5REET
E, REAERCTBETA 7~/ YV Bix, EREY
DI CROCEREEXTS LI~ EHTH
55 LBbhb, BEAZTESETE,»SBEEEFHEA
DAEFEDHEIIT & b 78> TRELIBIHOFETH
A5 EEZLRDH, HEAEMRDOSE OBRETIE
BEASHBIRTFOURBCR 50 LTT <Y
BT, ToBRSEIRRTFORFREZ S, 20
LT =/ ) BOFREBECITELINERINT
WAHZERRLTWBISBbhb, Flcznz
FEBHEEEATEORR Y Tty EBbh s,

E | &

RRKERFEHSAEHB R IEROBRM Y
b EROBELBE LBl LB LTLa S
DHEYET D, T, CO—HORMEDEFTH1c
> THUTEThIc 5B EEV- - (M) BEHEHiE
BLE L COFERDHBEELL . KB EL
ARCACIRED S S 3FHFARELEROBERE
EAMER LcbDTHBZ L& T ZIRE LTS
bo TR EFRIIRA & LTHEXOFBE O
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CHx TMXORBE 2T 52 EHF LTV
Z ExDTME I,
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