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     The Species of Rhodochorton from Japan A.

                              By

                      YOslTERU NAKAnvRA

    Sinee 1938 the pvesent wyker has beell stud.x/ing s.v, stematieally the

Japanese speeies o£ the geims Rho(loc]torl'o?z uindey the C!ireetio'ii oE l?rof.

Y. YAMAi)A, in the IBotaiiieal histkute, I]iaeulty o£ Selenee, IEEokkaidiO

Imperia]. Universk>r. The £o]lowii}g' eiglit speeies have bee}i studied using

tlie speeimens pyeserved in aleol'iolie oy £ormalhi sol'utioi}s.

    Sineere thanks are expresserfl to I'ro£. YA},TADA £or his kind guiaanee

auring the eovLrse o£ t'l)is wo}rk anCl JEo]r tl'}e vts.e o'£ the va}utabl.e ma't,eria}

of the genus Bhodocho7'to7?, in his eo]leetion, g,athe]'ed £rom inany plaees in

JapaB, in Amez'iea and in Euyope, Than}<s are also due to Messi's. [r.

IKANDA and [I]. [rANAKA w}'}o gave me aeeess to theix' own eolleetion.

           '
    Rhodochortonca£enulatum(IEi[owE)eomb.Mov. Text-fig･i+
    Aeroc7taeti?e･7n ca'teotztZat･zint, IIowE, Mar. Alg'. o£ '?ertt, 191g, p. 8d, ?].

31, figs. 12-18J KyLiN und SKoTTsm};RG, Zur Keimtn.. der subantax'kt. 'und,

aittaykt. Meeyesalg. II, 191.9, p. 3, fig. I;W'EBER vAN BossE, Iljiste des Alg,.

(i{u Slboga, III, 1921, p. 1.93; G-. I'IA"･-/,.ll, Reeher. suy Aeiroehaetillm et

Rhodoehortoi],, 1927, p. 80.

    ahaoztrans･ia, ca･teotuZa･ta･ (IIowE) DE 1]oN.T, Syil. Alg. V]1, 192{S, l;). <{4.

    illab.: Nalia,Ryi-'tkytt.

    IDist.r'. IPervtl INerya dlel Fuego; Celebes; Sunda Il.

    ?lant epiphytie, minute, mostly 80-160st }]ig'}}J single basal eell sub-

globose, sea]reely diffeyeiit fyom the other eells, undivlded, 6-10,tt diani.,

s.ivinsv i'ise to one e].'eet filainenti sii]g.le ]nain axis si}bex'eet oi' aseei]ding,

9-11It diam., usua}Iy le-20 ee]ls loi]g, eommonly areuate and xvith a seeu]id

series o£ mostly simple and o£ten sueeessively shorter branehes alons,' the

eonvex side o£ t}ie maln a,xis, branel]ed at the basal eell or mostly several

eells higlierj braneh}ets sho]rt,, mostly seeun.d, often irregiilazbly altez'nate

or rayel>r opposite, 6-8,tt dimn.; eells i"ostly as long as broad, o£texx slightly

shorter tlian broad, rayel.x,r twiee as ]ong, pow and then diseoid, oeeasioRalip'

biconeave ov eoneavo-convex, eell wall rather tl}iek aiid gelatinous espeeial]y

in basal and ]ne(llan parts, ]nostly 1-2st tl]ieki ehir()inato})hoyes pairietal
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laminate, apparent]y oeevtpying near}y £he whole eel} exeept for a £ew
sma}l iryegulayly aisposed vaeuolesJ hairs apparentl>r wanting'i mono-

sporangia 7-8pa Iong, 5-6," "gNTide, thhmer wallea than the vegetat･ive eells,

finally termirpating" the maiii axis and most o£ the branches, eommonly

also sessiie and seeund aloiig the outer faee o£ the ayeuatehamate upper

hal£ o£ the main axis, emptied sporangia sometimes refi}led by the subjaeent

eelis, two sueeessive terminal eel}s of axis or braneh o£teii eonveyted lnto

spoyangia s2multaneously.
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    }iiig. 1. n. catenuZatu7n ('HowE) eomb. iiov. A. Young p]ant. ×5eO. B,D,E.
 Pla,nts showillg t･he mo(le of branehing and monesporangia-bearing branchlets. ×500.

 C. Afonospoi'ie pl:n],t showing foi'm of eells and elu'omatophores. × 500.

   Cl]his speeies has beeii found upon S2)haceZa･ria gyowiBg on IZ'ierbina7'･ia

oi"nata, assoeiated wlth RhocZoe7torton ryiekyzte7ise spee. nov. and Gonio-

t'rict{m sp. Materials at haiid agree well with a detai}e{il deseription o£
f{t.ci'ochaetiu7n calefzulatu7n ffowE gjven by ]E[owE, except only for the
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dimei}sion o£ sporaiigia. The sporangja of the prese}it materia} are 5-6,u
"vsride and 7-8,u long iBstead of beii}g 5.5-7.0se wide and 9-11,tt Iong. [E]he

shape o£ ehromatophoves in our formaliii-pyeseyved material is a little moye
definite than IEI[owE's Peyuvian p}ant and it seems to be parietal .laminate

as far as eould be obseyved.

    Rhodockerton ryukyuense spee. i}ov. Text-figs. LL3.
    [l]halle epiphytieo, ad 300-500sL ako; eel}ula basali siiis.ula subglobosa

vel rar2us leviter depressa, diametro 8-l2,a, 1-2 fila ereeta emittente; filo

primayio subereeto aseendeiiti, 6-8,a lato, 10-30-artieulato, freqaeiKey plus

minus areuato; eellu}tt eel}ulae basa}i fii}ienti, ramos oppositos proeyeantej

rainis sparsis, simplieibus aut yamu}osis; ramulis pleyum.qlte seeundatis,

saepe iryegniariter al£eynis au£ oppositisJ eellulis eylindvieis, 6-8pa latis,

diametre 2-3-p}o longioribus, ch.romatophorum payietale, pyvenoide eentrali

inst-ruetum eontinent･ibvis; pilis hyallnis Bullis; monosporan,s,iis ovoideisi

8×10pt, ad apieem aeutis, pariete inerassato instruet'is, mkisex'iatis aut
spars!s, sessilibas aut pedieellatis, pedieello m]ieel}u]ari, latera].ibus aut

terminalibusi antheridiis numerosissimais, breviter ellipsoideis, 4×5#, in

£aseieulo triangulari t-eyminalibus, in eodem pediee].lo ple}'umque binis aut
]rayius singulis.

    Hab.: Naha, Ryakyit.
    ?lane epiphyt-ie, mostly 300-500,tt highj single basa} cel]. subg}obose,

soinewhat flatteiieCl on the side toxKrard, distii}guishable from t,he other ee]ls,

8-12st diam,, giving rise to 1-2 ereet filaments; ereet main filament subereet

oy aseendiBg, 6-8st diam., usual}y 10-30 eel}s Iopg, eommonly more or less

areuate; opposite branehes given oflr mainly £rom the adjaeent ee}} of the
basa}t eel}J byanehlets short, mostly seeund, now and then ivregulax'ly

alternate or often opposite; eells o£ the filaments ey}indrieal, 6-8,u b]road,

2-3 times as }oiig as byoad (14-20,tt long), net eonstrieted at £]ke tva,nsverse

wal]sj ehyomatopl'iores payietal }am2Bate with a eentral. pyrenoidJ hyaliRe

hairs apparently "Tantii]s,' ,･ monospoyaiigia ovoid, usutally 8,tt wide, 10si Iong,

thiekeir walled than the veget･ative ee}ls, wit,h a smal} thiekeningi at the

summit o£ a spovai}s.ium, mostlx sex'iate oii the imier side o£ the bvanehes

oy seatteredi on t,}ie main fi}aments, lateral oy termina], sessile or on the

unieel}ular pediee}, emptied sporangia sometimes refilled by the subjaeent

eel}sJ ant}}eridia abilndant, 4st wide, 5pa }eng, in usually moye or less

triangular elvtsters coi}sisting of 2-to 6-eelled branehlets byanehed mostly

oii t･he lni}er side, usilally two antheridia on eaeh teyminal eell o£ the
a,ntheridial elutsers.
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  [ff'ig. 2. re.ryuky･uense spec. llov.

own mother filameiit. × 500.

Iosa. × 500,

I])warf pla!it with antheridia. × 500.
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                   A. Germi,nating spores showing epiphyt･ie their
              B-C. Young plants growing on hairs of GaZaxa2Lra fr2e･tictt-

      D. Simple plant with five emptieal and one filled monesporangia. ×500. E.

                  [ffT. Braneh with antheridial branehlets. ×500. G.
Bra,nehes with monosporangia showiiig sma]1 thiekeiii]igs at the summit of sporangia aiid

painy.ietal ehromatophores witli a single eeiitral pyrenoid. × 500.



                The Speeies of Rhedecl]erton from Japan I

    [l]his speeies has been [Eound upon S2)haeelar･ia･ growing

of'nata, assoeiated ivit･h Rhodochort'ooz caten2eZatu･m, and also

Galaxaura frutici{･losa･.

                           A
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      ]3"ig. 3. R.v'yuky･itense spee. nov. A. Youiig plant with two ereet fiIaments.

   ×260. B. I'lant bearing antheriClial elusteTs anCl opposite brane]ies given off

   from tl}e adjaeent cell ef the basal eel]. × 260. C. Moiiosporie pla]it .crrowing on

   ha.ir of GaZaxa2tra. × 260.

    The spores o.£ th.is p].a,i}t often gex'minate diyeet･ly upon t,]ieir own

mother fi}aments, IR sueh a ease, the n,ew filament･s appeay like byallehes

£yom t,]aeir ixLother fiiameacLts. [l]he geTmii/ia･ting spoyes give ofli most,]y one

ereet filaipent and often 2 eyect ones. In the former ease, twe eompara-

t･ively loBs,' opposite branehes, are givei} off £rom t･l:ie adJ'aeent ee]} of tlae

oyiginal spore eell.

    Rhodochorton ryithy･zeeozse spee. noxr. is very similar to R. a.re･zeat'tcm

DREw and R. sionpZex DR･Ew. It has many ehayaeters in eominon wkh the

first speeies but differs £yom it in the faet that the ee]ls are not bax'yel-

shapedi, the ehromatophoyes aye parietal Iaminate instead o£ being stellate,
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and there is a small thiekening at tlie summit･ o£ £he sporanglum. On
almost all the sporangia of .lt. 7'y･t{･k;･yt{ense, t･his eharactenistie thiel<eni'ng

may be observed.

    [l]he anthevidial elusters of the present plants differ a].so fyom those

of ]DR･Ew's R. a･rc2ca･tum and are yather similaz' to those of R. rhypialaozcZr･zt??z

(RosENv.) DREw, althoug"h the ramuli with antheyidia o£ our plants aye
not byanehed in one plane }ike R. e'hypaiaaotdrtem. The antheridia-beaying

ramuli developed £rom the apieal eell o£ the main filamekt, are o£ten £ounc"L

in the present material, espeeially ln llot mueh branehed dwar£ plants,

however, these ant･heridial ra,mu].i do llot £orm a whorl like R. arc2eat2em.

These above mentioned differeiiees have been t,al<en as sueeeient reason £oi/
deseribii,ig this plant as a new species.

    RhodoekortoR sessile spee. i)ev. 1"ext-fig. 4.
    Thal}o epiphytieo, minuto, ad 60-170,u alto (sine pi}is), payte basali

e fi!is repentibus eonstrueta; spora germinante ellipsoidea, 7-8×11-12st,
iv,. duas cellulas aequa}es, in planta adu}t.a ineonspieuas, divlsa; eellulis hi.s

fila repentia, in direetiones oppos2tas ereseeBt･ia, proereantibus; filis his

priruariis Iateraliter fiia repentia et sursum fila ereeta paree proereanee;

a,rticulis fileyum repent,ium 6st latis, IO,u longis, p].us minus ramosis et non

eonfiuentibus; fi}is ereetis 12,u latis, 8-l2-avtieulatis, areuatis, paree ramosiss

ramu}is 8,a latis, plerumGue secuildatis latus eo],)vexum xrel saepe opposit･is

instruetisJ eellulis more diametro aequilollgis aut paullum brevioribus, yaro

duplo iongioribus, 10-14,tt lati,s, plerumque in seetione opt,iea quadx'a'I;o-

orbieularibus, pariete erassiuseu}o et ge].atinoso 1-2,a erasso; ehromatopln.o]ro

stel}ato (?) ; pseudopilis iongis, hyalinis, 3-4,te latis, 200pt }ongis aut parmn

ttlt･}: aJ moltosporallgiis ova-tis, 10 × 16,u, ad fi}a ei,'eeta py!maria vel. ad yamvtl"s

la,teyales semper lateralibus sessilibus.

    IIab.: Mux'oran,Hokkaid6.
    Pltnt!nt epiph.vtic, minute, 60-170,te high exclusive hairs; germhiatl'ng'

s]]ore ellipsoid, 7-8,u broad, 11-12,tt ]ong', divided into two equal eellsJ

daughber eel}s of spore giving' yise to ereeping fi].aments in the opposi`L'e

direetioii; ereeping filaments moye oy l,ess branehed and iiot eol'ierent

together; eells o£ the e]reeping' filaments somewhat irre.crular 1i} shape, about

6,tt broad, 10,u lo]igJ ereet filameiits developing fyom eells o£ the eyeeping'

fi].aments, often direetly fyom daughte]/b eells of the ori,gina} spore,

usuaily about 8-12 eells long, eomnioiily arcuate, seldom branehed; braneh-

iets slaortl 1-2-eeiled, mostly seeuncl along the eonvex side･o£ the f}lament･s,

ya,rely opposit･e; eells o£ t,he main filament,s swo}len s].ig'htly in the middle
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or at their uppei' ends, rathex' thiel.<-wa}led, 12,tt broad deer'easinsy to 8,tt

at t･lie apex o£ tlie fila.]nents, IO-14,tt lo]ig; eh]roinatophoyes stellat.e (?) ; boi/h

main filaments and byallehes endins,' in hair-like pyolongations eomposea
of severa} eolourless elongated eells, 3-4,cz broaa, 20e,Lt 6i' more ]on$,+I

monospoyaiigia sessile on both niain filainei'}t's ancl b]'alle}]es, ovate, 10,tt b.x/

].6,tt.
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A-E. Germination stages.
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   This m/innte speaies was found upon tl'!e apex
HyaZos?lvhon'ia caes2)itosa, assoeiated xvith RhocZochorzton

spee. nov. The germinating' spoye divides into txx'o equal eeils whielx g,voNx

out at theiy opposite ends into epiphytie eveepi]ig filaments.

equal eells ave easily veeog'nized iil F,rouii,sr pl.an,ts, b'!}t

i]i4tividuals, beeome }ess distinguishable £i'om the othev
ereeping filainents are spavse]y branehed and are not eol}erenti tog'ether.
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The ei'eet filaments aye gjven off £rom the daug'hter eelis of t･he spore and

aiso £rom the eelis o£ t･he ereepinsr filaments. The ereet ones bear no

braneh or 1-2 branehes, thoug.'h wlth a mostly secund series o£ byanehlets

alollg the eonvex side o£ the ma,in filaments.

    In the lower parts e£ the ereet fiIaments, the ee}l is iyyes?ulay in shape

aiid more or less swollen at its upper end or ii} the middle. The ehromato-

phore eould not be eleayly obseyved in the formalin-preserved material at

hn,nd, however, it seems to be stellate. The monosporangia are always

sessile on both main filaments and byanehes.

    In general appearanee, lt. sess211e elosely resembles R. cateoz2ela'ttem,

but the method o£ geymination of this plant is appayently different from

that o£ R.catemeZat'te?n. The method of germination a]kd the basal strueture

o£ R. sessile show a great simi]arity to tho$e eorx'esponding eharaeters o£
R. Porphyrae IDR･Ew, but in I{}. sessiZe th.e basal filaments are epiphytie

whereas in R. Poori2)hyrae are endophytic. Fuythermore, B. sess'iZe differs

£rom R. Porphyo"ae in the presellee o£ long hair-like prolonga£ions, in the

eel} st･rueture and ln t･he arrallgement and size of the monosporangia.

    Rhodoehorton Sancti-Thomae (B6RGEsEN) eomb.nov. Text-figs･ 5-7･

    Aerochaetiu7n Saozcti-Ciihomae [BUR,GEsEN, Mar. Alg. ID. W. Ind2es, 1915,

p.3e, figs.23-24i G. IffAMEb, Reeher. sur Aeroehaetium et IRhodoehorton,

1927, p. 101.

    Cha?zt'ra7zs･ia Sa･nct･i-Thomae (B6RG.) DE [VoNi, Syll. A!gb. VI, 1924,

p. 53.

    Hab.: Hayama,Sagai[ni?rov.(I'Ierb.Biol.Laboy.,Imp.Pa}aee,Tokyo).

    Distr. St.Thomas,WestIndies.
    Plant epiphytie, about 300-700@ bighj basal ereeplng filaments

im'egularly ramified and moye or less fusing together into a parenehy-

matous dise, basal dise unistratose; eells o£ the basal dise usually quadrate

in shape, 6pa diam.; evect filaments ayising from most o£ the eells of the
basal ereephig Maments, eonstyieted at the tiransverse walls, slight]y

attenuat･ed towards both the base and the apex, mostlY branehect sparingly

or o.£ten simpleJ branelies and sporangia-bearing' branehlets given off mostly

iB the upper hal£ o£ the fiIaments, alternate or opposite; eells o£ £he ereet

fiIaments dolio£oym, yather thiek-walled, 7-10pa byoad, 12-20pt lollg:,

eliromatophores large parletal laminate; hyaline hairs presen£l reprodue-
tion by monospores, monosporaiigia mostly sessile, often pedieellate (uni-

eellular pedicel), arranged in seyies or opposite on the filaments, mostly

solitary oy often two on the same pediee], oval-obovate in shape, 8-9,u wide,
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Basal dise in t/rtuisverse seetion. × 3S5.
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Fig.7. ft.Sancti･-l['ltomae(IBdRG.)

     eemb. nov.
?lant witli monosporangia. ×220.
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    This speeies was £eund together xNrith seveyal other speeies upon the
t･hallus of EekZoozia eava, forming small tuEts. The pyrenoid eould not be

observed, and the term!nai hyaline hairs Nsreye £ound only onee ln the

available £ormalin-preservect materials.
    This plant agrees well with Acrochaetitem Sa7zct･i-Thontae B6RG. in the

deseyiptions and figuyes given by B6RGEsEN (1915).

    On the plants at haltd, lt is not rare to find the eell immediately below

the sporangium resemb}lng a sporangium both in shape and in the nature

o£ its ee!} eontents as in B. arcuatuve･b DREw and R. densttm DREw. {I]h2s
eell aets apparently as a seeokd spourai}gium, replaeing the first one after'

the Iiberatlon of the spore.

              th
Rhodochorton Rothii ({I]uBToN) NXGEM
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 IE"ig. 8. R. notJtii (IIrvRroN) NAGEm A. Basal

part o£ the plant. × 22e. B. Creeping filament trans-

formed from ereet filament. × 220.

             Text-figs. S-9.

    "Beitx'. Morph. und
Syst. Ceram., 1861, p. I21,

figs. 1-3"; HAucK, Meere-

salg. 1885, p. 68, fig. 23;

III{. GiBsoN, Dexre}opm. o£

sporang. in Rhodochoyton

Rothii (Jouyn. Linn. Soe.

Bot. Vo}. 28, 1891) p. 201,

t 3a, figs. 6-11; RosEN-

vmGE, Groenl. I{[avalgey,

1893, p, 791; KvcKucK,
Beitr. zur ]Kenntn. der
Meeresalg., 1897, p. 21, figt

5; JbNssoN, Max'. Alg. o£
Ieeiand, 1901, p. 146, fig. 3;

IB6RGEsEN, Mar. AIg. of
Iiiaeroes, 1902, p. 390J

SETCHELL et GARDNER, A}g.

N. W. Ameriea, 1903, p.
347; YENDo, Notes on Alg.

new to Japan IV. (Bot.
Mag. urokyo, XXX, 1916)

p. 65; RosENwNGE, May.
Alg. of Dellmark, 1923-24,

p. 390, figs. 328-330J G.
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HAasaEL, Reeher. sur Aeyoehae. et

Rhodoe]aor., 1927, p. 54, fig. 38 et

p. I06; DREw, iRevision of Chan-

transia, Rl}odoeh,orton and Aero-

ehaetimn, 1928, p. 117i OKAMuRA,

NipponKais6si,1936,p.406. Co?t-･

ferva v'golacea RoT:[, Cat. Bot., pt.

1, 1797, p. 190, Conferva Rothii

TuftToN, "Syst. Nat., voi. 6, 1806,

p. 1809." CaZlitltamoz･ion Roth･ii

IlyNGByE, IIilyd. Dan., 1819, p. 229,

Tab. 41, A; IEIIAftvE¥, Man. Brit･.

AIg., ed, 1, 1841, p. 115, ibid., ed.

2, 1849, p. 183, IPhye. Brit. 18<17,

pl. 120, bJ KtwziNG, Sp. A}g., 1849,

p. 640, Tab. ?hye., Vol. 11, 1861,

pl. 621, bj J. AGARDII, Sp. Ais..,

1851, p. 17. Cee'a･mi2eon Rot7tii

BERKELEy, "Gleanings Brit. Aigt'

T7'eottepoleZ･ia Rothii AREscffouG,

"Enttm. Phye. Seand., 1846, p.116."

IZ'ka7nnidiif-m Ilothii ([l]uRToN)

CrHuRET, in IiE lroms, List,e, 1863,

p. 111, pl. 5.

   ffab.: Muroraii,ffokkaid6.

   Distr. Cosmopo}itan.

   Plaltt £oyming Cleep red velvety
expallsioiis oi} yoeks at high-tide

level; base eonsisting o£ very
in.trleate ereeping yhizoidal fi}a-

mei,its, 16-18pa broad, 11r£-3 times

as long as broad, eell "vsTall 4,O-

4.5,tL thiek; ereet filaments reael}ing

a height o£ 1 em and a byeadth o£
14-16pt, deereasiBg to 10,tt broad
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   li'ig. 9. n.Rot]tii ([I]uRToN) NAGEU.

Upper part o£ filament with t,etrasporangia. × 220.
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284, Y. NAKAMuRA
at the apex o£ t･lie filamentsJ fi}ament･s sparsely braneheds branehes almost

equailng main axis in lengthi eells o£ t･he ereet fi}aments eylindrieal,

about twiee as long as byoad (£rom 2va-3 times), eell wal} vei'y thiek

and gelatinous, espeeially at the base of the fiIaments, o£ten up to 4,"
thieks ehromatophores parietal, d2sseeted 2nto severai srnaller pieeesJ haiTs

apparently wanting; tetrasporangia in elusters, borne both terminall,y and

lateraliy oll mueh ramified branehlets, ovoid, 15-l8,u byoad, 23-25pa leng,

cruslately dividedJ tetrasporangial elusYeys more seattered in the Rpper

hal£ o£ the filaments.

    This speeies grows on the under slde of overhangnig roeks £ormhig
deep red velvety extensive expansions and is found in plaees where it

ean be reaehed only by very h2gh tldes or spTay £rom the waves. 'The

eyeeping fiIament･s are mueh interwoven and aye eomposed o£ t-hiek-wa}led

eolourless eells o£ vaxious Iengths. The ereet filaments are usually given

off £yom the middlemost parts of the eells of t･he ereeping filaments, and
aye sparsely branehed and commonly without branelies in the lowey parts

of the filament.

    urhe ereet fiIament sometlmes ehang;es into a ereeping fi}ament, thus

fyom its ee}ls ereet filament･s and creepin.cr ones aye giveit off, transitional

£orms o£ten being found. The cell eontains a number of par2et･al smail
ehromatophoyes without pyrenoid. The plant utider diseussiolt agrees very

wel} with Rhoaochortooz Bot'hii ([I]uRToN) NKGEm whieh is known to be

distributedthroughoutthewerld. .
                                                    Text-figs. 10-13.
      Rhodoekorto" yobustum (B6RGEsEN) eomb. mov. et emend.

    Acrochaetitem robtest2,eo7z BURGEsEN, Mar. Alg. D. W. IRdies ,II, l915-20,

p. 40, figs. 38-40, et p. 449, fig. 418; "IE[owx et I[IoyT, Notes on some Mar.

AIg. £rom Beau£oTt, N. Carolina, 1916, p. 118"; G. HAMEL, Reehey. sur

Aeroehaetium et Rhodoehorton, 1927, p. 86. ,
    eha･ntra･nsin robusta (B6RG.) DE ToNi, S>xll. Alg. VI, 1924, p. 39.

    Aerochaetium sargassicoZa B6RGEs"N, ill Kew IBul}et･in, 1932, No. 3,

p. 115, figs. 3-5.

    IEIab.: Naha and Isigakizima, Ryitkytt

    Distr. St. Thomas, W. IndiesJ Bombay, India; Beaufort, N. Carolina.

    Plant 1.0-1.5 mm highs germinating spores pers!stent and undivided,

sitbglobose, elllpsoid or subpyri£orm in shape, thiek-walled, 10-16,u diam.;
obtuse er truneate eylindrieal pyoeess growing downNNTayds Erom the germi-

Batlng spore and penetrating into the tissues o£ the host, 8-12,u broad, 20-
30@ long; base eomposed of epiphytie, eommonly branehed, shoyt ereeping

'
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fiiaments given off £rom the gex'minatinsy spore, and so ferming the si:nal}
basal dise, sometimes single basa} eel} persistellt, sometimes one oy more small

aeeessory cel}s given off £vom t}}e germinatkig sporeI basal dise eomposed of
more or less thiek-wal}ed ee].ls, about 10,u･ thicki eveet fi]ameilts arising fyom

the original spore and fyom the eells e£ the basa]. dise, forming a dense
tuftJ b]ranehes beginning

neai' tli.e base and more o]r

less frequent above, but on

the who].e not mueh byaiieh-

edJ byanehi].xg iryegularly

on a}1 sides, though Nxrlth

a ten.deney of being xLni-

Iate}'al.; cel}s of the fila-

ments eylindrieal, beeom-

ing gradua].ly thinner and

at the same time lo].iger

£]rom t･he base to the apex

of the fi]ameRts, 6-8,u
byoad, liYS-2(3) times as

long as broad(15-26,cL lollg')

a£ the base, 5-6,u, broad,

5-7(-10) times as long at

th.e apex; ehromatophores

parietal, lobed, xxrith a large

pyx'enoid; hairs appa,yently

wantmg,･ monospovaxxs,xa

seatteyed along She fiIa-

ments, mostl>r wit,l]. 1-2

eel].ea pedieel oy o£ten
sess.i}e, te]rini],}al or lateral,

boriie oxx the same pla]it･

a,nd even the same braneh

as t.he sexual organs, oval-

ovate in shape, 10-12# wi

often up to 2,tt thiek;

alternate

yamu}i "Tith antheridia

branehlets, eomposed o£
5.0-5.5,u diam.; earpogonia
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 7'obttsttton (B6itG.) eoinb. noxr. et

  orna･ta), sliowing t.he basal dise

    proeess peii.eh'at-ing into tlie

 host',. ×30S. B. Unieellular base.

A,[ulti,eellular base. × 40e.

     provided w!th thiek walls,

      mostly unilateyal, o£ten
   and main Maments; ultimate
 series oit the inner side ofi the

  antheridia spherieal in shape,

  1-3 ee}led lateyal branehle£s,

 eDa
e
e

        D

  Iiii.cr. 10. n.

emend. A. Transverse seetion of the tha,11us of the

hest (Turb･inaria

xvith a eylinarie.al

tissues e£ the

 ×400. C-D.

(13-)17-18,u'lollg,

       bya.nehlet･s

d
i



286 Y. NAKA]N[vRA
i'ayely lateyal diveetly oB both branehes and main filaments, bottle-shaped,

cpntainh}g the homegenous eell eontents, 6,te wide and inelusive o£
                               trie]iog'yne 12,u long; eaypospores
               go･/･･;"'' su. i:,i･,,/G,:a,1,lgel:hs%･zp,ezog･k･'ismp,gez2ps.seeeg`g･i

               u /)"E"¥Ili8-2g"hiisOgg'e'eiesNx,asfoundonTmbi-

       c, f]B 4U-] 'g,ax/ra.,o,'"gza,gg:as",o,eiz`{sS,,w,igh,.fie,,x"g,i

                          ew          za'ms 77"Skik,P",e,S.eff,t.M.a,te/i,a,i,O,e.C":,,O",.g.he,

///.l). sslllitsEU,,a,0 b;ffr･,/geXOIile,:a,ltr,g,/s,e:slj/i",i;!,?i,y,,l/s,:11S:,:,,S/kaak･esIJg/

                ･U IE'ig. 11. R. robmstu7n･ (BUnG-.) NAKA-

MuRA. A. Bra-neh with branchlets bear-

mg a earpogomum. ×400. B. Carpo-
gonium with adherhig spermatia,. ×4eO.
C. Brallcl}let bearing o]ie earpogonium

and two monosporangia. ×400. D-F.
Young eystoearps in various stages. ×400.

earpogonia with adhering speymatia

is kot rare. The two sporogenous

fiiaments, eomposed o£ 4r6 eells, are

given off from a £ertilized earpo-
gonium, then begin to branch off.on

all sides and fiBa}ly £orm dense
e}usters. Each terminal eeil of this

eluster is eonverted into a earpospoere.

The eystoearps are eomposed of 7-10

eaypospores £orming aense eorymbose
elusters.

    The present plallt agyees quite

well with both Aeroc]taeti･u･m robusttem
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B6RGEsEN anCt A. sargassieola B6RGEsEN. JudgLiBg

£rom the deseript･ions and figiires given by B6RGEsEN,
the disth}guishable diffeyence between A. 7'ob2t,stitm

an(l A. sargassicola･ is' on].y in the basal styuetvLre.

Ii{ovsTever, it is i'iot easy te make a dist･inetion between

these two speeies, beeause, in some eases, the basa}

stxiueture o£ A. 7'obtestuin is quite t･he same as that of

.･
1. sa7'ga･ssicoZa･ as shown h} fig. 418 (in Mar. Alg. of

D. W. Indies, p. 449.) and figi. 5, a (in Kew Bul]etin,

p. 117).

    Most of the px`eseiit speeimei}s have a small basa]

dise wit･h a eylh}drleal proeess, immersed in the t･issaes

o£ the hest, ].ike A. 7'ob2{stu;n, but some o£ th,e speei-

inens ]'].ave lto latex'al s,row･t･h threvtgliout t･he life o£

tlie p}au.t･ like A. sargassieoZa･, although an aeeessory

ee}1 is rarely developed elose to t･he original spore in

A,. sargassicoZa.

    In the mateyials examined, £urtl}eymore, various
intermeaiate basal developments between A. o'ob･zestiem

anel A. sargassicoZa arre abundaiit,ly observedl. Con-

sequent]>r, it is impossible elearly to delimlt these twe

elesely allied speeies in the wrlter's observations.

Thls is xsr･hat has led t･he writer to eonsider that A.

)'ob･2t,stum and A.. sargassicoZa should be eombined in

one speeies as RhocZochorton rob2est･ic7n (B6RGEsEN)

eomb. iiov. et emend.

                                  Text-figs. 14-16.
    Rhodockorton ffyalosigehoniae spee. nov.

    Thallo ad O.4-1.e mm al,to, e filis bx'evibus 1].ori-

zontaliter repentibus epiphytieis, filis eyeetis et･ filis

e}idopliyt･ieis eonstxueto; fiiis eiidop}}.ytieis in.f.ya

eutie'ulam hospitis horizonta}it,er expansis ramesis,

art･ieu!}is 5-7,tt latis, 12-18st long'isJ filis ereetis

paree ramosis 10,tt latis, apieem veysus paul}o

atteHuaeis, 6-7,tt latis, ayticulis diametro £ere 2-3-p"to

],oagio]ribus; raniuiis numerosis, sparsis latus toto fila-

          Ii'ig.13. Il.rob2tst2tm(B6}'IG.)IN'AKA}IVRA. ･

      Vppe]r pftrt of fi,lainents bea]ring anthe}"idial clusters.
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mento, alternis aut seeundatis, sub anglo aeuto plerumque egredientibus,

apieem versus in pseudopilos hyalinos attenuat!s; chromatophoyo parletali;

inonosporangiis ellipsoideis vel ovoideis, 20-12,u Iat!s, 13-15pa lollgis, semp. er

                            pedieellatis, terminalibus aut lateralibus,

                            1-3 i]k ramu!o ad basin ramoxum dispositis.

  o=2 if?

  Yig.14. R.Uyalosiplto?tiae

      Ereet filaments with mono-

        spoTangla,.

 Iammatei monesporangia
 spoqangia on the

 byoad, 13-15pt iong.

     This speeies was £ound growing oi} ITyalosCz)honia caespitosa
 with Rhodoehoo-toez sessiZe.

 cel}s and it seems to

 eyeet fiIament a,nd

 The endophytle filaments
,' senCling ofir braneh f}laments whieh now an61 thelt byeak through the

 of t･he host and

                 Hab.: Muyoxan,llokkald6.

                 Plant endophytie, minute, O.4{.Omm
             high; geyminating spore Bot divided into

             two equal cells, 8,u wide, 12pa long; endo-

             phytie filaments and ereet filaments given

             off £rom the spore in the opposite diree-
             tionl endophytie filaments penetrating

             between and thyough the eells of the
             eortieal tissues ofi the host, branehed
 Y irregularly,andcomposedofsomewhat

 fif sinuatedeells;eel}so£theendophytie
 r filaments5-7pabroadand12-18p`longi
 tt             epiphytie ereeping Maments Iess deveioped,

g eomposedo£irregulareel}s;ereetfilaments
             seldom branehed; branchlets seattered

,, a}ong the whole filarnents, alternate or o£ten

' ,' seevLnd,atanaeuteangleJbothbranehes
      ,.' axxdbranchlets,espeeia!iythelatter,ending

 . inhair-likepro]etigationsofhyalineelon-
             gated eeils, deereasing to 3,u diam.{ eells

             oE the fyee filament eyllndrieal, aboikt 10st
       SP. 110V.
             broad, deeyeasing to 6-7pa at the apex o£

×11e. thefilaments,2-3't･imesaslongasbroad,
             cell wall 2,u thlck; ehromatophoyes payietal

      ' ellipsoid to ovoid, t･erminal oy lateral, l.-3

adaxial side of the braneh].ets, always pedieella'te, 10-12sc

                                           assoeiated
                                         ?
          The germinat･ing spere does no£ divide into two
   be persistent as far as eould be observed. It gives off

   deseending endophytie one in the opposite eireetion.

        penetyat,e horlzontally through the eoytieal eells,

                                              eutiele

  imined2ately g2ve off eyeet fi}aments. The epiphytie
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ereeping filaments t,we less developed alla are eomposed o£ several eel}s

whieh liave been lssued from the basal eel}s o£ t-he ereet filainents. Eyeet,

filameikts arise £yom t･he cells of these epiphyeie ereeping fiIame]}ts also.

The monospox'ans,ia are aryanged in a series o£ 1-3 sporangia on the inner
s2de of the branehlets wxrhieh are seatteareC! a}oiisr t･he NsThole f}iament. [l]he

sporangia-beax'ing byanehlets aye often repeatedly branehed, £omnlng' a

faii-sliaped £aseie].e, espeeially ii} the divarfi pla]its.
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   Fig. 15. n.llyalosi-z]7to7ziae spee. nov. A. Basal part showi]ig short epitliytie

ereeping filaments. × 270. B-C. Yonn.cr plaiit, a, endoph}'t,ie fi],"unent, ]?, epi,phyt,ie

ereeping filament. ×410. D. Branehea elldep]iytie filamellt whieh gixre rise to one
ereet filament ])realci,ng through the eut/.iele of the liost. x 170.

    The terminal eel] bearing haiy, o£ten pushes aside its erigjnal]y

termina} hair and s,x'ows oz'tt syiripodia]ly hi the sa]ne diyeetion as be£ore,

and eensequently, tNsr･o haix's a,ppea/ir en the same ee}I.

   {l]his speeies is nearly yelated to Rhodocltorto7?, Davtesii (DyLLwyN)

DREw and B. onagnificum DREw, but it is smallex' than t;hose tNxTo. li).

ifyaZosiphoniae dlffers £rom R. Da.v?Ies21･i in the basal styuetux'e. R. H' yalo-

siphon?:ae is apparent]y endophytie whereas R. Daviesi21 is epipliyti,e.

   R. ITyalos･iphon?lae anct R. magnificwn aye both endophyt･ie, but- the

former has a more extensively developeCl endophytie system tha]i the ]atter.

Other £eatiJtres o£ lt. UyaZosipk,ooiiae rflifferent £rom R. mag7zi17eu･m, aye the

ayrangemeltt o.£ hrallehlet･s and t,he abseiiee of sessi]e sporangia.
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  li'is.. 16. JL'. A!/aZos'iplLoniae spee. iiov.

    Dwt.u'f pl:'t;･it witli monosporangia.

       Seen from above. ×210.

                  Text-fig. 17.
Rhodockorton subimmersum

          SETcHE- e£ GARDNER
   AIg. N.W. Amer., 1903, p. 347,

pl. 17, fig. 12; (]oLmNs, IffoLDEN

anct SETcHELL, Phye. Boy. Amer.

(Exsiee.) no. 1348; DE ToNi, Syil.

Alg･., 1903, p. 1534; G. Ii[AMErj,

Reeher. sur Aeyoehaetium et Rhode-

ehorton, 1927, p. IIOJ DREw, Revis.

of Chantransia, Rhodoehoyt･on and

Aeroehaetium, 1928, p. 191, pl. 47,

fio'. 81.
 it
   Hab.: Muroran, ]I[okkaid6.

   Distr. ?rom Washington,
Whidbey Island to Montevey
Countyy, Cali£ornia.
   ?Iant almost entirely endophy-

tie, Eorming dar}< red spots upon

fronds of the host; endophytie
filaments gyowiiig between the outey

eortieal cells and parallel to the

sur£aee o£ the host; eells of the
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         ll. subi･mone?'s2ttn SETcHE'LL et GARp･NmL'. A. [I]ransverse seetion of

Gratelottl)ia tut'uturu sho"Ting elldophyt･ie filaments glving rise to branehes wl/ieh

projeet beyond the suv£aee o£ tiie ]iost alld bear teti'asporangia. ×500. B. Cells
of eiidophytie filament showing parietal ehromatophore without pyrenoid. x 5eO.
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endophytle filaments somewl}at toytueus, elongated, tliin-wa]led, about 3-6pt

d'lam., 3-10 times as long, giving rise to braiiel]es at right angles; ereet

branehes gyowlng beyond the sur£aee of t}ie bost･, usual}y eomposed o£ 6･-7
ee].].s (30-40ps Iong), branehed on}y at t]ie base, usually withiii t･l}e t･issues

e£ the kostj eells o£ the erect fi}aments eyliBdriea}, abQut 4sL broad,'  oBly

slightly ].onger than broad, eell wall somewhat thieker than in the eiide-

phytie filamentsJ ehx'omatopl/i,ores pa.x'ietal laminate, withovtt pyrelloi{il;

teturaspox'angia ellipsoid, terminal., oeeasionally lateyal on tlae eyeet filamell,ts,

erueiately divided, usual}y 12,a wide, 18,et long.

    This speeies is very eommon on £yellds o£ G?'ctt'eloievi(e t･zei"it,t･u･?'･2e in the

months o£ Deeembey to Marelk. Its pyesenee is easily reeognized sinee the

areas it oeeyLpies are oE a daykey yed than tl}e irest o£ the t,lial].us o£ the

host;. These areas usually reaeh a. diametexi o£ 6mm., sometimes 3em.
{l]he material at hand agrees quite well. witl/t the speeimens o£ E). s･zeb?lmf]ber-

si,c?n SETcixELL et GARDNER in IPhye. Bor. Amer., deterinined and distribnt,ed

by SETcriEi]ij, anCl also as,yees well with the (lesei'iptioxt ai}d figuye ()£ this

speeies, gixreii by DREw.


