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Studies on ‘Plantlet’ of Conchocelis-phase

of Porphyra
Seiji MIGITA

Drew3) has demonstrated that when carpospores of Porphyra umbilicalis (L.) Kiitz.
germinate on shell matrices, they penetrate into shell and give rise to Conchocelis-phase,
described by Batters!) and Rosenvinge?) under the name of Conchocelis 7rosea. Drew~®
presented further details of Conchocelis-phase and described the development of ‘fertile
cell-rows’, but she did not find the liberation of spores from them.

Recently, many investigators have observed that spores are formed in ‘fertile cell-row’
of Conchocelis-phase and they germinate into Porphyra thalli. In addition to ‘fertile cell-
rows’, Drew3s) has shown ‘plantlets’ developed in the intestices of shells and on the surface
of shell flakes in the cultures, but no spore formed on them.

The present writer studied on the ‘plantlets’ of Porphyra these several years in the
laboratory. Six species of Porphyra were studied; P. suborbiculata Kjellm., P. tenera Kjellm.,,
P. kuniedai Kurogi (round type of P. tenera), P. seriata Kjellm., P. yezoensis Ueda prox. and
P. pseudolinearis Ueda.

Schreiber’s, Drew’s and Provassoli’s solutions were used, for the cultures and usually
they were charged every two weeks. The culture glass vessels were placed at 300-500 lux in
light intensity. The temperature of the culture water was shown in Table 1.

The results of observation are summarized as follows:

1. ‘Plantlets’ have develped on the surface of the shell, and they have been found to be
in connexion with ‘fertile cell-rows’ inside the shell.

2. Although the ‘plantlets’ are observed all species of Porphyra used in this study, they
are well developed especially in stenohaline species, such as P. suborbiculata, P. seriata and
P. pseudolinearis.

3. In P. tenera, P. kuniedai and P. yezoensis prox., ‘plantlets’ have arisen on the shell after
‘fertile cellrows’ discharged spores.

4. The cells of these ‘plantlets’ are varied in diameter and length under the different
culture conditions. Each cell of them contains a stellate plastid with a pyrenoid, but some
narrow cells have no pyrenoid.

5. Asexual spores are liberated from the ‘plantlets’ during the autumn months and they
have developed into leafy thalli of Porphyra.

6. The °‘plantlets’ did not develop directly to leafy thalli in the same culture in which

Conchospores have given rise to them.
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7. During the period of late autumn and winter, immature branches of ‘plantlets’ become
narrow in size. Finally they grow to normal Counchocelis-filaments which are able to
penetrate again into the shell.

8. It seems that the ‘plantlet’ and ‘fertile cell-row’ are essentially the same which is

the Conchosporangium in Conchocelis-phase of Porphyra.
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T/ Y ORRFRRIL EDRREENICHEIFEF L TRIRRIKRZ Cc LB DEHTHL ATV,
T DRPRIKITIET AT Barrers?) 28 “inflation ” EFRL, Rossxvinee?) £ Drewd~® 28 “fertile cell-row”
EEA R IEA MRS A % & 012 2 B8 Conchosporangium BHEHE 3.
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=7, BRTETY 2/ ) RREORERRIC “Plantlet” RO QAR EDD 2 K510, WE
RITRONTHIEY, 7037, =3 - S BRR/ U RE IS0 T “Plantlet” & OE#EEZEEL TN
KT ERD,

HEEITIBMEL DIGCESE T, Bedh 5 LItERMORREIC DT “Plantlet” DR AEBE L TE
B8, BFICI9894F & 1C60IC EERAYIC “Plantlet” OB LXUZ ORMEABE L. ZOERERET 5.
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BEQwNT</ ) ExHE) Y P EEMEOABERNIZ YL/ Vi —KT 3 BERDEIBHEL) »
EBRBEDY v 7L 2 YR,

RT3 AL 04 A UL ITTRY, BEICRAFREER L, 8, BRESOMROZE
BT B 7 HDRETH G OB O REREEEKT I o fods, —HHEOS E LRk s Bhaic
BEA—EROE U, EER—ROLRFEEDORE & D O300~500 LuxDREEE T T - %,

FEEIIBHIC Schreiber WAL, —IB Drewjf % Provasoli OWEAFER Lz, #KIZER4EIC
T, BERRhCEERZEE LTV I EE L, EEHOKRIZSE L RICWR L. “Plantlet” X
D ORTFORMIZEEERR L0 “Plantlet” ZHEELTH 5 2AFAROK/NY »— VB LTEE L., 0O
B, b EORRKERLHEE L “Plantlet” R EKOHKBEA 1 H~7 BB &icZ2 20, 50~1,500

Table 1. Mean temperature of the culture sea-water(°C).
T Decade B -
T First Second Last
Month T
1960 Mar. 8.5 8.9 10.8
Apr. 9.7 13.8 16.0
May 17.5 20.2 21.6
June 21.4 22.3 26.7
July 27.6 28.8 29.1
Aug. 29.0 28.1 28.2
Sept. 26.0 23.8 24.3
Oct. 19.7 15.4 16.0
Nov. 14.8 11.5 10.7
Dec. 9.0 8.7 7.3
1961 Jan. 6.7 4.8 5.3
Feb. 5.7 4.9 6.6
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Cux OBERTEERELZRECLLOLT, BFRLOFELERNICER L. T8, AE%ET 1,000~
4,000 L ux FCTETIEE LRS-,

® 2

“Plantlet” MR  HEPHDO4~56 B EOBEDORREATS ROWE L LBORRE OEHEILLE
ET2500%5<, 8~6AIXRVEL ORITFE (“fertile cell-row”) DOEEBROND LHKKE-T
2, TDTAHTHRONE LICRFEIROS DIZEES higir- T,

20k, 78 AT/ )T BRBORETE BEICERLTVEONRELNE 51
7572 (Fig. 1. a, b) . TS OBRAE L DA B IEREIRIEHIC L oL (Fig. 1. ¢) , Fk
KRFAZHE U TRBRICORA 20, MEECIIEE L EZRTBAMHED (Fig. 1. d4) .

CNEFABRDOb DI =T =
2 DEBIAF=Y Y Ty
T4 ThE M icERSh
7.

ThBIZBRABORTERLD
BT, o Kkp I OB E
KBABELEESICRLBOTH
BRTESICHNT 2 EBTE
5.

Drewd ) 12 ¢ OBREREIC RS
N3 EFEHALNDOS D% “Plan-
tlet” EFFATV3,

“Plantlet” DOJEEYIAD KiZ
WIBOEIATE L VKO DOHE
¢, =7 </ )T 16~28u,
18, vy 4 /YT 13.8
~2lp, THL7.5u, A FTV
) T 16~28p, ¥ 200D
AN Uy

BREZERT, RESKREL
THhRICHETZHE &8 MR
BECIRIE T3 BEaNH5. L
L, ThoDMEOMPES, f
SEEDOIRE, ¥ - Pyrenoid @

BT SIS B HORE R ORI

ko T OENTE L5 ICH

ganie. Fig. 1. Porphyra suborbiculata Kjellm., ‘plantlets’ of the
7z “Plantlet” ORI B Conchocelis-phase. a, b. Early stages of ‘plantlets’

CIEMBEOS R, HMEIREDITIR developed from ‘fertile cell-rows’. c. Surface view

bz hs, 013 HIEREE of the ‘plantlet’. d. Side view of branches of the

HES b ND X5 THE. ‘plantlet’. (x250.)

“Plantlet” D53 17 ]|DOHIESY
XDIZ OBV, ECAHECAMORET 245 % 7cid 35 11 Parenchema RO & 5 0 HEFI% 7 2 &
SHB 5. LHLBHC 4SS NEBARASAT, Mo RaERmias 285 RRNKZ 131&0z
5. ;

138 AREEBOBROEHE TIE, “Plantlet” DAL FE &K & methyl violet, aniline green |C
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~F, THIH, ) = uNTH oYY - 2 2 cid7, 8 ADEMIKIE “Plantlet” ORERkIE
W15, BRL 0BT (Conchospore) DT bhibds: 9 A TaL DILA hiich T ERE
&M “Plantlet” OFEMNRE LN LS5ICiE-7% (PL XK. 1) . ZOHEEECEEZ v T/
15 EDEEEBRANICIIIEEALAKRTS 208, BETELORHERDIN, FHROREEZAETSd
DIFENTH 3, ’

COTH 23/ )V IREDEAS “Plantlet” IPIMOBRBTELBEREL TR A SOBEVL, THITHRRK
EOEEE S O & W E BICEE _FIC KM T “Plantlet” 732085 3.

I - TR E 15 “Plantlet” RENBORBF ORMHBTELOMTORHMICIERTS,. ch
REMBXOSEHECEE LN LA BTo.6~1mOEXICHEEL, ERICEOREICHLT 5.,
“Plantlet” OEMEIZEELMTHRVENT 2 OTEBICLZZRA M 0o 7o, BKHHERS UL
D, BRETHEZELLD, 3HBEELLEARENTS “Plantlet” O OMIRIEEARAMRSLOER
s> RBERMAES NS (Fig. 2. b, ¢) . CHUITKIT “Flantlet” OERMBE DT TH 7Y/ Y +
2Py Y PIEECHEETH -7 (Pl XX 5, Pl XXII. 3) .

T, wNT=/Y - vyl /) HETR B ICkmEEs BT ob LI LI BRI hic
(Fig. 2. &) .

Fig. 2. Some parts of ‘plantlets’ and liberation of the spores. a, b. Porphyra tenera
Kjellm. : a. A part of ‘plantlet’, showing stellate plastid and pyrenoid c-j.
Porphyra suborbiculate Kjellm. : c, d. Narrow branch of ‘plantlet’ and its spore
formation. e, f. Apical swollen cells and spore-formation. g. Liberation of spores
from ‘plantlet’. h, i. Liberated spores. j. Germination of the spores. (a, X550;
b-j, x280.)

8 A3 TRE300~800 LuxTEEE U7c kiR F % 7 A5 5200, 500, 750, 1,000, 1,500 uxDEIREETIC
%L, “Plantlet” OERAHLREZE L. “oWRcRchoo BED BETIE EoERchERI L
3, BOOL uxTEEF DIRE TR SRR RIZTH - 2.
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Fh, BREBER ATULD, TASKLTEE UL M KED LAE0 MED bokb BHIC
“Plantlet” ORATTIEbNDE LD TH -7z, 108, ‘“plantlet” OERITBREE L LAEETLRIFTDH
D, RCBREOSZEETRZORIBICR-> THRE N, 2hELORBFEATRZD, LEE
Lie LT, RREDEDEBEREZORIIBELE DL D “Plantlet” DR AE LS ICEE S hie,

“Plantlet” QIEFME  “Plantlet” OREREHTE L9 AKRI V—BOK TR EZRKDOEIE AAEM
FRELIMRENRSNE XHIKEE (PL XX, 2) . PRTChSOMBREEDS &0 Eh o D0mIR
AL L, “Plantlet” OFOREATRFLMBTIHNE (PL XXII. 4, 5) . O35 ichaFh LI
FEROBREIRHBICE D echm 155 (Fig. 2. d, §) . “Plantlet” NTRTFOFicE-T2,
3HRIC, RFRRBETOHELARICEBRIOBLENE (Fig. 2. g,. Pl XXIV. 1~4) . KHo L&
FREROBERETPRIEFDEE EAMRICT # — SRIREF LIS SRl d 5.

BHSNIIETORESBBRABORIETFIC  bRTESIKKNEHEBTH D, w72/ ) TRE
#E8~2uTh 5 (Fig. 2. h) .

72 “Plantlet” D7, 8ufllOICH< 8- 7o 4 OMIET S IRTFICIL 2 OMEES e, NI VETF
BT 05 MRk BHS hd £5Td3. BRERTORKEIELDTABILZLLG 0b R 503

(Fig. 2. i) . REICETEiKE U7 “Plantlet” 3R ERICEAT S,

ERICHE LT <=/ ) O
DD LTHEORIRER DL
Polcd F=v /) ZROT,
CoBETORFRENE LN
7z.

5o “Plantlet” Xy
e RTFREROBEEA TS S
AW ETERICLAFRF 2T S
(Fig. 2. i) .

L& L, “Plantlet” OfEF
I R T O & DB
ICENTIT bl 5 L5 T
3. §i8bHb, “Plantlet” O
B ERICH S lce T
</ ) THRAE &b Zlavs
9 A ] L0 i S s,
“Plantlet” OfaF g itid107
FaAIZ 0BT D, KEBELR
55 LIS - e DIFI0F
THTH-7. T ER
“Plantlet” 73 BAEO &I
FEOEHRLVEND T EBIR
REEZZ S5NBH, “Plantlet”
DRTH ] OB MRIET
DEASLDELIKHKING
HERDLNS.

“Plantlet” DL {FEHRI NIcw T =/ ) CTHRKER 9 A TAHXDI0AhEF w80, 100, 280, 500,
1,000, 1,500 Lux® 6 BRPEDMBEE T THE L, *7/ciE&IE% Schreiber, Drew, Provasoli MFICE L 7c
D, TORKEEEEZ 2D LTIRFREORREEREE L.

ZOWMERTRPELBEREDS NISH - e ds—ictka & FT4 300~500 fux DRI THEE LD s
BT RHBBRFTH -7, Tk, BRMEBTREHNS L5 -7 “Plantlet” i3580, 100 £vxDIKRE T

Fig. 3. Porphyra suborbiculate Kjellm., abnormal development

of ‘plantlets’. a. Attenuated branch. b. Transformation
of ‘plantlet’ to Conchocelis-filaments. c. Perforating
growth of narrow filament in shell. d. Sporangia
formed on the reliformed filament. (All. X 250.)
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b I BEFHEBAESN. LEL, ChODOERTHBORETFOREBITIRHNEEET T “Plantlet”
FODBRFHRENRRONTOESEEE b1,

RIKERADEL  BIBROD &5 “Plantlet” [3EBZMIC L > TRBFROETEDOIRVEESE 3.
Z3 5 “Plantlet” #EHREET S & FHASLE VI ZD, RICRREADOBBEDRICES bONRE
\ (Fig. 3. a, b, PL. XXV.1~3) ., CARILA LD 3AZTHESN, BCHIOHOEETI(RALON
7z,

C® “Plantlet” X VARKOFKICENUIbDEHBRFCHET S L BUHRONBICELT S (Fig.
3.c, P XXV. 4). 3%, 2ORALEEDORTRYEED AREDOE ERKTH - 7.

SRIRERDERD L THiL 18572 “Plantlet” ORI, U HIIEED “Plantlet” EiBE LT A0500TH
BRGHEELTHrEAD - TERTE., THVHREITKE -7z “Plantlet” RZNAABBEELYTIRENT
IRFOHRHIRLNE - 1.

—%, BELRKOELT b EMEBKE LIth -t DEFKEOHR/KTHER U DT 2 &, FEific“Plantlet”
DR AICHL 183 C &35 205, RIREDOBED LHICHI 122 DRIV, Fh, ZhODHLKE-
ToHTEIE 7 ~BufL D RS T TIHIBFICILZ DMEEI k.

“Plantlet” %3/ Y OERIC HEABT T2 0 Tt BET I/, HELETOW2J2ERBE L, R
EF 4,000~8,000 Lux T Provasoli WD REFEERELEE LR Ak, TOHER, A—FHKA
NIEEFREEELT /) DERKITIE > fohs,  “Plantlet” M2 HEABRSNIh -1, 1B,
“Plantlet” 2T L7 RIRBREBICH LcERAD S BIKHETADT, TORBEBAETLC LET
ERAG TN A

EREEATTEAATREZTEYBE, BE TSV TIARKEKERC 2 V0 YFESRETLC L
BB, CNOOHFEOZHIIKBE NI FIBOEMICEERF L bDh, ZOBERFILL-TSA
72 bDTHBH, BOrOBDORBONBLIORELTHOEDOHBELNE, LhL, EEEERMETTER
S EBRTRANBLORE LTV AFERZEEICE - BFEDO APTRRTIBEELLLDOD L5 IKEES
niz.

ThE, cOLIK2, 3OKBRMNBRTIIRREN BTEIERT 2 C & RREDE S “Plantlet”
KDEHE/ ) OERICEIREEEIERTE TP o1,

% 2

T2/ YVOEERIC DO TDrew ) BRBFHBEBRB LICEEL U TRIMRICIEE C ERFLMITL, T
ZHICEXREELERSI NS @%—:%ﬁ% LT3,

Z D ABA HEIC Drew?~>) éif‘f‘.cCROSENVINGEZ) B8 “fertile cell-row” ELIEAR UMEZREFE - T3S 88,
DRE.w and Ricmaros®) (3, FOMEDNEMERIC B-TVAEDEBEL, BRFWEXK, kHdhsbok
HE L., UL, Duwslid 20 B0kEETE “fertile cell-row” DREFOMBBITEbNIEL -7z &3
£, TVE, LHL , BKY, Tsexe and Cuane'V LD 3MLSHDIHEBIC K-> T “fertile cell-row”
FORFHREMPBEEI N, TOMBRETFNEKRICEE C EDBHELDS NI, T Tsene and Cuavne 22 DfE
FaRFLT Conchospore LIFATWVE, CNOOHMETRIRTOR, BAOBEIHICHAS LT
O, BENCATFERMTRONTORIHRE, BLALRHOAHITENEDEELI NS,

Drew$) {3 19844EiC “fertile cell-row” D (Z/niC “Plantlet” pURIRIRIC FERR S a0 % #i4 LT
5.

Drew 14 “Plantlet” 23pED “fertile cell-row” ({CER: L THERI N D, HIEER FORKER
SO EEREICEREBEC TERE NS EBRTHEH, RERTOERBEE LK T2, F/ Dasw
13 “fertile cell-row” & “Plantlet” D@EHRRDEVAEEEL TS5, “Plantlet” OEBRITIERSL
BTHBYENT S LD CHRELWED RO REN LRIMCILE E3EZ Shit,
“Plantlet” D ERKIZERICH L/c T =/ VEO TNTIKOVTEES hicds, BZOLT</ )V EIKES
T vy ) HCARBORREETI3BHIC OO TRONE DD EEZ ONE. UL M8/ V1 5E0
BT “Plantlet” Hk (JBARS N3 ADEEAET MEES ATEEED., —BRICRZOD 3EETR
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BHICR->TEERINSC L, TIOARABERICEEL TV SO THESZOEB LD, RO
[RFESBACELIES NARHAEREICH T 363D 3EE1 505,

Z @ “Plantlet” OJIFER, MO BIEIIZANEDITHICL b«fﬁ%& LT3 gicEEics T8
MICEE TS C EhTE k. ZOBRETRIBTORMANC T TIC KRB TMBARIRC 2 BTLbIT1
g, ZOK, HOBERBNTO3EANE ¢, Drew and Ricuaros B3E & T2 H 2 7 5 (Pollicipes
Cornucopia) @ Peduncular Scale ICEBE LT B RIKREAD “fertile cell-row” TEHELTWVWBD &
BOFEMR OGNS, ChoOBRRIFBONPICERS N3BTFECOEBEELIONG. — RO
THRTFEORHAIHE LENEINTH L, RROBEFIBEO—DDEREICH B3 XA IKEHLNS.

“Plantlet” #» 5 DT ICIE BRI FRBICKBREO B SS 205, chidfaF»EfkLbl, 2HOD
BHTABSETLEY, RACKEI AW HEEZ ONE, FRRFREREHET» S TR,
THRONEDERNTFOEEE I HTHS,

ARERT “Plantlet” OFHRK, K BLUFiC 02 HIFEL WA L., —F, BEAK?, Gravss?),
Hoveenpere DI FEH 5 2 ko7 </ VO RERT AR UKL BTFREOEH A2BE L, Hoienesrald & 5
WHEFEADREEZRELTVE., CHODEEAEZZ A 2 & Drew O “fertile cell-row” & Plantlet”

LRAENCR-DODTH Y, BBRONBEMBICHREIN B0, VL 5 MTEEICHEND 3 I1ICBE
7, W& & b Conchosporangium &% 2 65N %, LAL, “Plantlet”D T i oD “fertilecell-row”
DEN &L THE MO EEIERIEN TS, £ Drevw OERETRETFHRHESRLN S
TedDEELNSB,

“Plantlet” ZIKFFTOPROKRTESZICHET S, COHTRRARGEE L TCER HICEETS 30
DUOEELNE. BE, BARTRIE CGRREKOENEREHST IO TS, ChoDERTRERETY
DHFEZBR R DICHDOER ZRET5. D “Plantlet” OERBWENIC HIEXN 2 D EEbh
5. L L, “Plantlet” NEHTENE LB TRATRORMFOMEIEEINS LIZEZ SN, D
E\%T%y F/RNRO X HIC “Plantlet” H{k DB F R % TEbes c EBRHRATS, EEEL

DA ARIFHEET “Plantlet” 2K €2 QIR BE TR B L3I EZ 5h5, L L ER TR
“Plantlet” DOIEFRHDEZEBEFEICIERINS &, BETEHLN TOERREDOERT I BOICRTK
HWETIhE 2 cENTE, F—TRAON TS RKEKO BEEIERTHRFIUR, il 2H T3
LieBiroEEZ LMD,

Dancearo®™® [T RRIKICAEINICTER S N7 R IE S B RICO B LD 2 RT, Th 6%/ Y DERICE
BIFEEER I, TR FHEORKRRICEBT LTS LRET BHRORRICYZFESEE L, TN 5EBRE
DRRKEFER LTS IS ICEEL, “Plantlet” LOEEAEEL TN

U UARSEER T “Plantlet” 2BIETH/ )0 EXE TEBT I R—KETHBELLC PP HET,
FICRLBWABRONEP -, WY 2 ALRET/ ) O $FPEERMREOROANBLYD MHilis
LOWRSNTD, chBBRAMOBRFEATRIBTFERELLODD LS KBEEI NI, oD EEE

25 &, RIREOED O EEIRICRBEESS ¢ & 33 i M ERBES TR NEEATE RN X
HITES.

B, BRTHAERENTHT =/ VHEOEF R ICEE L EEREDZREE b TE BT BTHD,
CNBRAE CEBERSHELIN TP -7 kD TEH B Duw O—EOWRELLEHRINTOE 2L
HEETEIL,

Drew 3 HBONWICHR I N EEFESE “fertile cell-row” FAFRL TS0, Rosenvinee DO
BB LI D EEZOND. T Drew @ “Plantlet” & Dancearo'™® O “bourgon” & EIEICIEICH
BUHEEETELDE LTHRALLEBONEY, KEEOEE,SLHE Z0OLODERTIWENS b
B TR,

Filt, AADE S OEEMRREKIC BEREN B BTIC Tsene and Tuane 2872 Conchospore 755
FAZEEZFERA LTS, KIS T Drew @ “fertile cell-row” & “Plantlet” ERAEMNIC F—D &0 L%
AHGNBOT, WMEEDS Conchosporangium L RITGC EMTES, ’
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72/ ) EDRRIKICHER SN B FEE “Plantlet” 1220 T, £ O EKBEVEFRHEEZEE LK.

1) “Plantlet” I ARAEDEKEE LI b, ABORRTFRECERELTERINS.

2) “Plantlet” REBICHW T~/ VOFETEESLIH, TH/ V) ROBETE{RoNk. Tk
BRLUTEZOHBICEND - .

D THIF Y, RFES YD, wNTHIY ) TRBOABIOBET 5 B h KT
“Plantlet” 25T e,

4) EBEOBYPRMEICE - T “Plantlet” OFEDLZO RO AL/ 5.

5) “Plantlet” R#BIT &EHRBRT LM TS 4, BABOERFOHA LD ZOKRBRERERISNS

£S5 THL. BHINBFIERKICRS RFETE - /2.

6) HBIETHERICET TG TTRELTS “Plantlet” DNEHIERD FiEs HRREDONEL -
fz.

7) “Plantlet” ZHEEAMICED, BICKD DRI TEBOBESC 2D, FiKid /RED FicZqt
T5. £30SBRBUCRERCELTIRIEETS.

8) “Plantlet” LEIFHE “fertile cell-row” FAREMHCA—D&D LEZ 3.

Hoic, RPIEERICE D4 MISLEB b - M BLREEE) IRE AR CE (RO EERT5.
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EXPLANATION OF PLATES

PLATE 1

1. Outside view of the shell, on which ‘plantlets’ of Conchocelis-phase of Porphyra ténera
Kjellm. have growing. (p. showing the area occupied by ‘plantlets’) (x 2.)
Porphyra suborbiculata Kjellm., early stage in dovelopment of ‘plantlet’. (x 780.)

2

3. P. seriata Kjellm., ‘plantlets’ formed on the surface of shell. (x 300.).

4. P. pseudolinearis Ueda, ‘plantlets’ formed on the surface of shell. (x"150.)
5

. P. kuniedai Kurogi, ‘plantiets’ formed on the surface of shell. (X 300.)

PLATE 1

Porphyra suborbiculata Kiellm., mature ‘plantlet’ developed at the surface of shell. (x 700.)
P. yezoensis Ueda prox., ‘plantlets’ formed on the surface of shell. (x 80.)

P. tenera Kjellm., ‘mature ‘plantlet’, showing the stellate plastid with a pyrenoid (X 700.)
, 5. P. suborbiculata Kjellm., spore-formation of ‘plantlets’. (4, X 700; 5, x 250.)

s> W

PLATE W

1. Porphyra temera Kjellm,, liberation of spores from ‘plantlets’. (X 300.)
2-7. P. suborbiculata Kjellm.:

2, 3, 4. Liberation of spores from ‘plantlets’, (x 300.)

5. Liberated spores. (x 120.)

6. Apical swollen cell of the branch of ‘plantlet’. (x 300.)

7. Spore-formation in the swollen cell. (x 300.)

PLATE v

1,2,3. Porphyra tenera Kiellm., narrow branches of ‘plantlets’. (1, 2, Xx280; 3, X 120.)
4. Porphyra yezoensis Ueda prox. perforation of the filament of ‘plantlet’ in to shell. (X 250.)
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