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Kupo, T. and Masuba, M. 1981. A taxonomic study of Polysiphonia morrowii HARVEY
(Rhodophyta, Ceramiales). Jap. J. Phycol. 29: 263-272.

Polysiphonia morrowii HARVEY and the alga which has been called Polysiphonia sen-
ticulosa HARVEY in Japan were investigated on the basis of material collected at Oshoro
in Hokkaido, northern Japan. The following taxonomic features which have been consid-
ered to distinguish the two algae by previous investigators are variable according to the
age or habitat. (1) The tufted tetrasporangial branchlets formed in the axil of branches
increase in number with age. (2) The thalli are dark red in color and not rigid in texture
when young, but they become brownish or reddish black in color and rigid in texture as
growth advances. (3) The relative length of the articulation (length/diameter ratio) is
correlative with the thallus length which is dependent on the habitat; the plants growing
above low-water mark are short and have short articulations, whereas those growing in
upper subtidal zone are long and possess long articulations. Thus, the alga which has
been called P. senticulosa in Japan is identical with P. morrowii. A re-examination of
herbarium specimens identified as P. morrowii and P. senticulosa by previous investigators
and now deposited in the Herbarium of Faculty of Science, Hokkaido University (SAP)
justified this conclusion. The plants with few tetrasporangial branchlets had been referred
to P. senticulosa and those with tufted tetrasporangial branchlets had been referred to
P. morrowii by the previous investigators. However, the status of genuine P. senticulosa
described by HARVEY is still uncertain whether it is an independent species or synonymous
with P. morrowii,

The previous circumscription of Polysiphonia morrowii is emended to include the fol-
lowing vegetative and reproductive features. Adventitious branches which originate endog-
enously are common on the lower portion of thalli and some of these grow into indeter-
minate branches. Vegetative trichoblasts are formed in a spiral manner at the apical por-
tions of indeterminate branches and of fertile axillary branchlets but few in number. Male
and female reproductive structures are formed both on ordinary lateral branches and on
axillary branchlets which originate endogenously.

Key Index Words: Orcasia; O. morrowii; O. senticulosa; Po]ysiphonia; P. mor-
rowii; P. senticulosa; Rhodomelaceae; Rhodophyta ; taxonomy.

Toshihiko Kudo and Michio Masuda, Department of Botany, Faculty of Science,
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Fig. 1-3. Herbarium specimens of tetrasporangial plants collected in Oshoro Bay. 1. Type A,
collected on May 12, 1978 (SAP 032213) ; 2. Type B, collected” on May 12, 1978 (SAP 032214) ; 3.

Type C, collected on May 31, 1978 (SAP 032215).

Scale in Fig. 2 applies also to Figs. 1 and 3.
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1 RS fh 8 BEUE I L6WEMEINT WD A 4 &, 160F
B30 8 eIl D R N Sefh D, & 2 DHLR (5°C,
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Seasonal variation of the plant length and the length/diameter ratio of the articula-

tion for Oshoro plants collected from January to July 1979. Plant length, mean value of 10 indi-
viduals ; length/diameter ratio of the articulation, mean value of 3 articulations at the middle

portion of the 10 individuals.

Collection month

Type of plant

Plant length (mm) 29.6 —

Type A Length/diameter
ratio of articulation 1.2 —
Plant length (mm) 48.5 60.8
Type B Length/diameter
ratio of articulation 2.3 4.0
Plant length (mm) 52.6 45.0
Type C Length/diameter
ratio of articulation 1.8 2.7

Dashed line indicates that no plant was collected.

Jan. Feb.

Mar. Apr. May Jun. Jul.
o EZTS 69.6 80.1 753.4 7

— 1.9 3.6 3.1 2.0

| 12&4? E57i345 7133.% . 159. 6

6.1 5.4 7.1 5.3 5.6
1 64 785 425 40

2.1 3.0 3.0 1.3 . 1.5
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Table 2. The plant length and the length/diameter ratio of the articulation for three Oshoro

isolates.

Culture conditions

5°C
and age (month)
Isolates 1 2
Plant length (mm) 0.8 2.1
1.4 14.6 2
Type A | ength/diameter 0.7 0.8
ratio of articulation 0.7 1.8
Plant length (mm) 1.0 3.3
1.8 19.0 2
Type B Length/diameter 0.6 0.8
ratio of articulation 0.7 1.5
Plant length (mm) 0.5 2.8
1.7 14.6 3
Type C Length/diameter 0.5 1.0
ratio of articulation 1.0 2.7

The data in the upper half is for short-day condition (8: 1

long-day condition (16: 8 LD).

F~Az (Table 1), WiZEORNCILEA S A HEBYIK g
RDdHNI, FENLLMETS Type B offiffTiz,
WORIEHEBEOWLIIKT. 1 &R L, EEOHEI
Type ATi13.6 ThHb, HHREROMETL WD
gL, MoEX LEEO LRI Y

w

Er@w btz hbo Type OifEMEL < #

Hhhleh otz (Table 2),

4% : Type A, B Ko C offifs & & Eiiha o 3 —
ABAEI S L AMERICIER R A E L LBz T X<
FRETHERERM LY, ThEZLIMEMCES
CEE HBRETS (Fig. 9, L<F#E L Type B
DEGETIIE 4 -S5O ETHREINEG, 2D X5
<, £RMosEIL Sect (1951) DE#is —FK LT
HERTHD, O EED T b AL RE
BhmmEh (Fig. 10), 25 b O mERE BRI R
ET 5, WA L AMBE XM T 5/ EH 5
Rz NAERCERE RS (Figs. 5-7), MiHEO B EA
CHHINDIBULE L OBEHET 5 (Fig. 5) »3,
ST ECHR IS b ook Lisy (Fig. 7),
19794E 6 A ikdi L7z Type A olUSTaFE TR
T, HFEBE R LT eI X Rl Lokt
DR BRERICE LTV 5 00 EZ X hi: (Fig.
8)s T DL Orcasia KyLiN (1941) Dk X 7c Htk
ThH5WEMCEI$ 5 R4 £ (Langtriebe) 1
BTGB, L Lichin, ZofditEm LikET

e oN
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Plant length, mean value of 6 individuals; length/diameter ratio of the articulation, mean
value of 3 articulations at the middle portion of the 6 individuals.

10°C 15°C

1 2 3 1 2 3
3.0 17.7 44.6 1.6 10.8 18.2
3.6 26.7 33.9 16.1 27.3 28.9
0.8 2.2 29 0.5 1.2 1.2
1.4 2.3 22 2.9 3.2 28
2.0 125 28.2 1.7 7.7 14.6
3.8 19.4 27.7 7.4 22.2 21.3
0.6 1.1 1.9 0.4 0.7 L0
L3 2.3 1.7 1.3 2.1 1.6
1.2 9.0 16.9 1.3 6.0 10.8
3.9 27.6 32.7 9.3 22.0 22.8
0.5 0.9 1.8 0.4 0.6 0.9
1.7 1.7 1.6 L9 2.1 2.3

6 LD) and that in the lower half for

HH S, MK TREEBRT RN % Jo K

Lichoh, H5\WCIREEA T @ & b h b AN
M/ U % SRV RV VBRI BRI S hic b
DDOWTFRNEEXBRD,

BEREEO L 7 4 — 1 VOO TR E L LD
KHT—F L, 10°C LU0 BTty 2
Rlg > e pinBob bt (1) i B O3 EUE
3—4MMRBTH LA, AR BEAN B L,
() TERD kD Lific F TR E L5 (Fig. 11)

Tz ERT, () PN TR ENRIC A Ui, S

#A + 74 Polysiphonia porrecta Seci (1951) o
LSRR BMCHEEIhE (Fig. 9) & EThb,
ERHK: Type A, B RUCoLFhizk T T
IRE: (trichoblast) %, 121 —2 ADRIlZE A E¥L
Hht, 3—6 ADMIRIh, EMBEYHBIL
LIcE TR T RO oBH %\, TIRE
DI D WAL ERAE BT 580 %0 (Fig. 12)
R I RS LA 2 £ LS PR B5H
w5 (Fig. 13), BRI HiEE LTHBERIhD
ZEixiek, HL oA, BrvEoliz 1 —2 A
WTHBETHHH, Wz 3— 4 AKEFER T LT
4 U% (Figs. 12, 13), TIRBULREW T, Bk
< BXIRC BT 5, $EREGO TR TR
ShBE|L, BROZOWBEILT 4 — 1 FOMkE e
S UTH-1: (Fig. 14), Lo Lichin, BESHMEA
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Figs. 4-8.

lected on June 22, 1978); 8.

Exogenous and endogenous branching in field-collected Oshoro plants. 4. Lower
portion of a young plant (Type C) collected on January 23, 1980, showing a main axis and inde-
terminate branches of the first order formed exogenously; 5-7. Axillary fertile branchlets formed
endogenously : 5. borne on a female gametophyte (Type C, collected on April 14, 1978) ; 6. on a
male gametophyte (Type A, collected on May 12, 1979) ; 7. on a tetrasporophyte (Type B, col-

Axillary vegetative branch formed endogenously and borne on a

tetrasporophyte (Type A) collected on June 2, 1979.

Fig. 9.

Adventitious tetrasporangial branchlet formed endogenously and borne on a 3-month-

old cultured plant (Oshoro isolate, Type B) grown at 15°C, 16: 8 LD.

Tl 2em BUFOEG ML TIREABILE h, &
H & The Lififkic L b & At AR
, GIEi#ci
PRTHRLDRIRC O R UD & Ll ShTuws
(NaGar 1941, Secr 1951) 7%, YEf 6 o {4 Tins
DEULE X TVDY, B A b 7 IR & B AN
IR FERC BT B BB iR S huts, (oo
74 G IR O TR R itk B H 0 & LT

2wy a9y 2 ) P ourcolata (DiLLwWYN) GREVILLE

2N
Euf P IHELYA L SHTR

(ROSENVINGE 1923-24) 7231H T\ %,

Moy RaF AL 0 Ak Type A, B )0t C offi
Affc s LT S, SRR A U2 E Rl 7o EL
(Fig. 7) w2 ki, MEOED R E i
L IR EnG - LA EE E i (Fig. 15),
PUS R HED IR D 1Sy, U TR S 5 (T
i, TR E RS b O TIRIMIOEDOFEEM LA
wii~te (Table 3), VU9 TRUL 4 H gL
feaBe DD, IONIICRNE BieBR S h D, HE
A AT R SRR £ AN A (e e QL U R N Y
R uIRiE, b L I K WIREEDO T Tic i R/
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Figs. 10, 11. Adventitious branches formed endogenously : 10. borne on the lower portion of
a young Oshoro plant (Type B) collected on January 23, 1980; 11. on the upper portion of a 2-
month-old cultured plant (Oshoro isolate, Type B) grown at 5°C, 16: 8 LD.

Figs. 12, 13. Vegetative trichoblasts of field-collected Oshoro plants: 12. borne on the apical
tip of an indeterminate branch of an immature plant (Type C) collected on March 26, 1979; 13.
on the apical tip of a tetrasporangial branchlet of a plant (Type C) collected on May 12, 1979.
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plant (Oshoro isolate, Type A) grown at 5°C, 16: 8 LD.
Fig. 15. Tetrasporangia formed on the ultimate branchlets (Oshoro plant, Type B,
collected on May 12, 1979). Scale in Fig. 14 applies alsoto Fig. 15.

e Eopusyla Farsc i LT ub, ok, Sk PEEA B (Table 3), $EIRICIER S b a5
WS UGN PR O BURRIINS 2 25, ho AR MRy, PZRMBT, BRES L KELRD
VUl RO T BUR Y T 4, Type ATLLT ) Type B oA T fitd %< 7—84A, fkEo/NEw
12, Type B Tix 6 J] DR KRS i oyl 1 Type A TIE5—6A THBH, 5H I Shic

Table 3. Seasonal variation of position and development of tetrasporangia and of number of
axillary tetrasporangial branchlets for Oshoro plants collected from April to July 1978. Ten indi-
vidual plants were examined in each collection. Stage I, young branchlets without initials; I, with
undivided sporangia; I, with immature divided sporangia; IV, with mature sporangia.

Type of Type A Type B Type C
plant Ultimate Axillary Ultimate Axillary Ultimate Axillary
Collection branchlet branchlet branchlet branchlet branchlet branchlet
date stage stage number stage stage number stage stage number
| 1-2
27 Apr. 78 Il | 1 I, I Il 1-2 IV T 1
I 1-2
I 1
fav . Il 4-5 - 1l 2-3
31 May 78 I, I I 1 I, 1 IV 6.7 I, I i 3.4
v 5-6
1 2-3
. is 3-4 1 2-3
22 Jun. 78 1 % 3 “1 [V 5-6 I, v i 4-5
5 6 7-8 6-7
2=y v 6-7
3.4 3-4
c T - ] d s
21 Jul. 78 [V 5.6 IV ;7 (é

Dashed line indicates that no plant was collected.
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Table 4. Seasonal variation of position and development of tetrasporangia
and of number of axillary tetrasporangial branchlets for Muroran plants col-
lected from May to July 1970. Stage I, young branchlets without initials; 1II,
with undivided sporangia; I, with immature divided sporangia; IV, with

mature sporangia

Ultimate

Collection data branchletr_* L
stage sta,

12 May 70 I, 10, v I
1

I

8 Jun. 70 I, I, IV I
It

v

I

27 Jun. 70 m, v T
1\

T

18 Jul. 70 I, v I\

Axillary

Observed

, branchlet N specimen
ge number number

1-2 15

1-2

1-2

1-2 15

1-2

2-4

3-4

5-6 12

2-4

5-6

1-2

3-4 3

5-6

Table 5. Seasonal variation of position and development of tetrasporangia
and of number of axillary tetrasporangial branchlets for Hakodate plants col-
lected during April and May 1979. Stage I, young branchlets without initials;
I, with undivided sporangia; I, with immature divided sporangia; IV, with

mature sporangia.

Ultimate 7 Ax;llary
Observed
Collection date branél‘l)et branchlet specimen
T ' - . number
stage stage number
T 1
28 Apr. 79 Im, v LA 1-2 12
m 1-2
v 3-4
m 1-2
28 May 79 I, v v 3-4 8
5-6

Type-A B\ TiE, HERME b b WAKTR
AR L AT O E N, F oMY IaT- A B
LTS EERDEER U » T i,

BWROEE THE S Wi lBA DB R L ARk
OEA LT UT, BRI LK S h 5 Myl T
PERCHEHEIND LD L I LBLERTH L, &
CEROMS T T RE OB RE T 5 2 &
Bt (Tables 4, 5),

BEREBRTIL, Rl 7 4 — 1 Vo
LR Y, NENERY b > TREWCHR S iz
H—o [T B3 hi (Fig. 9, 74 —
v FORGEE LT, ToRbERcd e 1 ek

-
i

K2 5 — 6 ATBI S Rcic F ¥ fehs - 72,

% ®

ERADPIHELAYA N SHREAMTEEE LR
L BHD Type A & Type B B Uz hbo il
o Type C OFMMAERD BBHER,1DL, 6K
BEYEGT288E shTEl, ERCHEREhsM
DIRFEE O, HhomlH, YORHOEILH
Bol (SEcr 1951) ALUTD X 5, HEhRIE,
HHIEFRREC X - TERT B Z WL
271 (1) BERCHER S hsMyBTESOEL, K
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BOBMERELICOR TS ), B—DRETH
5T Eurie (BWROBEE O BEADBEEE L 4
—ET5), (2) BETE G IO THLE
REEBRLCD, ERETHR SR TR HY, |’
LEEL D, () HioE X LHEEROLIEGOMER
CHOAILTHAL, EDOAEVLDIZE LS fEr
Y. BHROBREMEFTREC X > TRESH,
KRB LTEFT LTS DD k&, B
EROKER» S L#EHIFED bR, Type-A,B
ROCE LTEE LXK Lok, $—offid
KhbErA b 7Y EEhsd, BRIECETTS L
ShT&fcemd /9L a4+ 74 (FitE 1933)
3, MAoRTEOHBMMOMEEL &Y 4 b 74, B
BOELER Y T % S BT -fthkx € m
1P I7HELTERDDLEELZBRS, T0 Al 7y
ROAY A b7+ EREE ST B LS AL
FEEADOERMNOZRD 2 OBWELHMT 5, SEar
(1951) wkonT av s b 7H0EAL LTEIAIZH
TWh S TFH, HFHEEmhE (SAP 025872) o
LbDRETTH Y, SEGI KXo TEDLUMN RINT
W5 (1951, pl.12), Z oA, FERKCH—T
e 2 — 3 KR0Sl TR, Biicabhb,
EHiz Secr (1951) DFBUCH 5 X 51 wK/DE L
HMUSRETFEIEBR IR TS, BEShCAFRN
AZIR T e (BREE, (LIEFEY), Lol
PR THTHDH, EEoh, H, KROMWoN-r4%
DB EDGHIET LT, Mol 14 ikl
Lisd O BEA L EX bhB, Evf P /v e L
T Secl (1951) L X~ TCHIHEIRTVBBEADS b,
AT EEV-ThY SEG DB —3 LIty
RLTWB, DX, SEcl (1951) & HEHARYFE
HESRTHEE LAY A4 b7, HudDkEef 7y
ELTWehDEELXBRD, BARL (1979) 1T L -
THIREENGBE IR A Y (1 + 73 EAOHER
FHie kv, ®agt ryolSEFEOEGEEO L
DEHB LIz, BATAYA b /'y EERCE 1M
I, 'R P/ ER—METHD LERIND,
wiz HARVEY (1862) 12 X » CE# X iz Polysi-
phonia senticulosa » Ewm 4 + 7+ ORMEHRIE &
Ihiugiebicy, WENRA—ETHIUL, P. senti-
culosa | TEBEHEMGLEF (STAFLEU et al. 1978)
b iEHEY boE v A b 7 Polysiphonia mor-
rowii HARVEY O B4 & LT Hbhb, HarRVEY
(1862) DFEFEHITITAEFBECOVWToOEMILLL,
BEO L ZATIIHMARARETH H, SHEEETAD

Beit, ®5B\3 type locality o Orcas Island To
AN LB B,

KyLin  (1941) 2,
HARVEY #H ¥R L UCHIB Orcasia #3r L, *
v 7L BB LTVWS, KyLiN (1941) #%
Orcasia b4 + 7+ BOEBEICHRE L Licow, i
FZ B\ CERY: K (Langtriebe) A P94 R
EhaorM L, BRETIMEMTBR I BEBH-T
»HbH, xDfiuc KyLin (1941, 1956) i3 Orcasia o
WL LT, SMERIAE Ui % OB A& HF: Lis
WHERERE LD L, ROBRENXFEFCHhc
LovE Ule\C EREF TV B, L Lieh'n, EF
LOERA I OBREHERIE KyLn o B 3
THHOTEIg, (1) MENE LDHIL, £<D
BEEWHRE 2R T o5 CTERBAERKTH
bo (2) AEOMHMERNCE LDEIREL DBFBEA + 7
YIBE AR ERERK LB, 3) BREBTZOR
AR, A b B LR U RERCETIT 5 M
B rmt, P. senticulosa = k\ Tl KyLin (1941)
DEHE—FTHWHEERH DM, P tbead
bR WTRAEY M L I B LM LTAE
BT iy, 4% KyLiy (1941) oBZE L
BiAk% 8% LT, Orcasia O 0 BEHRIT T
Bk Ligi hudie g,

ARG (B % B do - Fo LS KBS B ARSE
PO AR LR 5, BAZHREE LOfvrade
BB BH KRFERE B ERK, W7 4~ F
FRAC B I o bRl K R BR R i SE BRI E AR
PR R L 5,

Polysiphonia senticulosa

51 A Xk
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Isamu AKATSUKA :

Use of names Pterocladia tenuis OKAMURA and P. demsa OKAMURA.

STEwWART (1968) (3B 2 flix 415 Pterocladia
DO LM L RO BT v 7 A& T, 67
Az oW TR, 4 BICOWTBIER T, Zh
52 P. capillacea (GMELIN) BorRNET et THURET
(1876) L[> ¥ v A—1HEMCBT 5 L@ L,
FDtoh iy, P. nana OkAMURA PS03
Pterocladia DfffIcIzZ DENAVHRD X5 IC
feoT&1,

Lo L D AV Fo o v 7 i3 B SRS DT

}, BEBECOWTH T v F AT hcbOTIE

o leDT, FHHFMAERETI OERFE 2\,
P. tenuis v 70« 4 LT THH, BEOH
AT E LTz v, T, 863 Buito fi
FHENBRE o EEL TR oo L, 2 s e,
VOBRb eI highot, Vv xl1s.d. @
LA S RIcH, HOBIH TRV OT, HEHFAY
TLEEMHHT 5 Z L3N ETH D, vV oMlE
LU O el x b iz > T T e o TV B2, 47
BAGROREATTIL > T B 2 i b\, i

Do 1ot v FARBOHIB IO I 1T cbh
e otel LiTle B, AIBRE 2 flih 3L TIofIH (1934)
DEFENFIHEh T oie, ToHHE - FirfEail
DESUERIIE & bR TH B, P. capillacea x
DM EIW ORI I TVWD, bbAAL
OB A e ShH RETH B,
PLEoBRBUC X b, EkoH 2 WERROFRLY I
% ¥ T, P. tenuis OKAMURA ¢ BHONZ P. densa
OKAMURA D f4 1AM Pterocladte o 2 #iFHic
HLTHBhBEXRETHD,

OKAMURA, K. 1934. On Gelidium and Pterocladia
of Japan. J. Imp. Fish. Inst. Tokyo 29: 47-
67.

STEWART, JoaN G. 1968. Morphological varia-
tion in Pterocladia pyramidale. ]. Phycol. 4:
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