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     The Species of Rhodochorten from Japan II.

                             By

                     YeSITERU NAKAMURA

    In the, present paper twelve speeie's' o£ Rhodoc]vorton are enumerated
-vvhieh have been studiect using t.he speeimens preserved in formalin solutioB.

    Sineere tha. nks are expr'essed to iProt. Y. YAMADA £or his kind guidanee

during the course of this work.

    Rhodoehortonterrninalespec.nov. '. 'reext-6g.i.
    Thallo minuto, eaespitoso, 200-30Qp alto, ad apieem utrieulorum Codli

saeeaPi ereseenti; spora germinallte subglobosa, 11#×12pt･, plerkumque in
･quattor eellulas ,erueiatini{, rarius in p!ures eellulas, divisa; eellulis his

diutissime eons.pieuis, lateraliter diseum basalem et sursum "num filum

ereetuni procreant!bus; diseo basa.li unistratoso, iuitio parenehy.mat･ieo,

cellulis marginalibus dein i]L fila repentia' eoherentia plus minus radiantia
                ,･excreseentibusJ eellulis discl basalis irregularibus, 3-4,u latis, 6-7p longis;

filis ereeeis nxunerQsis, ik£erBe simpiieibus, superne ramgs{s; ramifieatione '

plus minus irregulari vel subdiehotoma;'ramis reetis, sub ang!o aeuto

egredientibus; eellulis ffLorum･ereetorum plus minus moniliformibus, in
Parte media filorum 5.5-6.5pa latis,' basin apieemque versus sensim attenuatis

(4.5-'5.0ps latis), diametro fere aequildngis vel saepius paulle longioribusJ

･ehrematophoris axile stellatis, unum pyrenoide magnum centrali instruetis;

'pilis hyalinis rar.irts apiealibus; monQsporanghs ad apie'em iilorum ereetorum

                                                 '･et xamorum semper termipalibus, -ellipsoideis, 7.5-8.5u la.tis, 10.0-1?.5,te

    Kab.: Hayama, Sagami Proy. (geTb. Biol. Labor:,.Imp. Palaee,
Tokyo, No. 2328).

   .?lant- minute, eaespitose, 200-300y lb'ngs g.rowing on the apex' of the

utyieles of aodium ' saccatumJ germinating spore subglobose, 11ps×12pa,

usuaily dividing !nto £our cells erueiate!y' , rarely more than fgur eellsj

daughter eells o£ the sPore reeognizable for a long time, giving off laterally

a basal dise, upwards a single ereet filament; basal dise wnistratose, original-

ly parenehymatous, growing out eoherent more Qr less radiating eree-p,ing

filaments from its margin'al eells; eells o£ t･he basal dise irreg:alaT in shape,

                                                           '                                            '                              -                      '
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   li'ig. 1. R. terminaie NAKAiscvB･A. A-IE[.

tion stages. × 500.

strueture. ×5eO. 'L. Mature plant with

showing stellate ehromatophores. ×500.

    This

s(vacatum, forming minute dark-red spots.

its presenee may be reeognized with

dark-red mottled-appearapee. The basal

tlssuesofthehost. ･ ･

                          Germina-
      I-K. Young .plant showing the basal
                      monosporangla,

spee!es was £ound growing on the apex o£ the

                            This
                       llaked

                            'parts

o@ gi713/{ b,:faaSkn2-s7"a;igeSg"

     numerously £rom the
 , basai'eellsaswe'll'asthe･

   . da'ughter eells of the･

     spore, ln the lower

     parts o£ ghe fila.ments
     simple, in.the upper--

 . half branehed; braneh-
 i , ing'mo?e or less irre-･

 . gular,havingatendeney
    -to 'beeome' subdieh6to-

     mous; brallehes straight,

    sarising.with･''in aeute

     angle, equalihg main
' axisilllength;cellsof

    . the ereet filaments more

     or !ess moniliformf in

     the middle parts o£ the
     filaments' 5.5-6.5pa broad,

     deereasing to 4.5-5.0@

     towards both base and

     apex; chroMatophoreS･
     axial stellate with a

 J largeeentralpyrenoid;
                      i-    ･hyaline, hairs apicals

     rarel.y present; repro-

     duetion .by monospores;

     mouosporangia always
     terminal on both main
     filaments and branehes,

 . ellipsoid in Shape, 7.5-

     8.5# wide, 10.0-12.5pa

     long.

         utr2eles o£ Uodiuen,
   plant is mieroseopieal, but

eyes, sinee it gives the host a

    'never immerse into''the

   ,
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                       s-    The germinating spore divides into mostly £our. eells by the erossing-

'vvalls an-d rarely more than £our. eells. These daughter eells o£ t･he spore

develope imme{iHately into a parenehymatous dise o£'an 'irr.egular outline '

              niand ,are distinguishable £oy'a leng time in the basal dise, as they are larger

than the rest of the basal eells and remain ullehanged their orig!nal state.

The original spores inore than two often germinate elosie to eaeh other aud

they devellope into one extensively expandect basall dise, eonfusing'together.

    The erect fiIaments o£ten arise £r"om the daughter eells oE the Fpore

as well as £rom the other basal eells;' They are slightly eonstrieted a-t
the' transverse walls and give off･ the brallehes "rith an' aeute angle in their

upper-hal£. The ramifieation is rather irregular, ho'vvever, it has a tendeney
to beeome subdiehotomous. The brelllehes reaeh a 'a]most equal hei.aht of

the main flaments.

    The hyaline t･ermipal hairs were rarely obseryed.' Tbe ehrornatophore

seems to be axial stellate in the £ornialin-presedeved material at hand. T}ae

sporangi'a are borne 'singly at th'e apex o£ the filaments and always terminal

as far as eoula be obse.rved. ,', -
    The originally parenehymatous basal dise is one of the most distinet

ehaTaeters of this species. Several speeies of Rhodochorton w!t･h an brigi-

nally parenchymatous basal dise have been reported from various parts o£
the world. Among theni, AcTochaetium f2eegense IKy:tll)" is closely related

to this speeies; but A. f2eegense apparently (iliffers from R..terminaLe m

many other respects. 1
                                  ,
    dmothex distinguishing feature o£ R. terminale is what theNsporangia
are always terminal. In Phis respeet, R.･terminale is eiose to R. concresce･ns

DREw, R. Desenarestiae (K'yuiN) IDREw'and others, but these are all different

fiomR.･terminal'einotherfeatures.' ' .

    RhodochortondegesumDREw .'' TeTt-fig.2.
    Revis. ahantransia, Rhodochorton, Acrochqetiguont, 1928, p. 168, pi. 38,

figs. 17-24.

    fiabr: Hukaura, Mutu ?lrov. (T. TANArm).

    Distr.:FortPolnt,SanFraneiseo. ,
   'Plant epiphytle, minute, iOO-300ps high; germinating spore globular,

 about lept diam., dividing into.strwo nearly eqyLal ee'lls; diartghter eells o£

 the spore giving rise to' both ergct･and edeeeping, filaments, for a leng time

 easily reeognizable from the other basal eells by･their peeul;ar appearanee;

 ereeping filaments given off fronz daughter'eells at first mQstly at their.

 opposit･e .ends or rarelY on t-he same side, latqr on all ･sides, 'ctsually not
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          '       ednfluent,. often more.or les.s eon-

- ･fiuenti]ipseudopareitehymatous

       basal layer; cells o£ the basal

           -i -                                m

  .J       B ,C
  Fig. 2,I, R. de?tsum DREw.',A.
 bearing mo-llo'sp'oafangia, oftell two

 below the other. ×250. B. More
 strigted'form bearillg sessile

 spo'rangia. ×25e, GD. Young
 bas41 development. × 333.

sporangia sessile' seriate' or

la,teral on, the main' filahients

ehyomatophorels sitellate or

    This speqies-was found

   'Tlie' germinating spore
daught-`er eells groW out into･

ellds, often on the same･ side

gi'xre rise to ereet filamenSs

filaments ･are'･often more or

parenehymatous. basal 1'ayer;

    It is not rare in the

spora'ngium resembles

as in t･he IDREw's plant,

liberation of t･he first spore.

    The ehromatophore o

                         Mature plaut
                          tdgether
                          or less
                        seriated mono-
                        plant showing

                               '
                        pedieellate

                         and branehes,

                       mOre or Iess
                          oll Polysipnon21a
assoeiated with'Erythrptrichia sp.

                          divides''
                         t-
                         ereepmg
                         or without

                       'a･nd mQre

                         less eonfiuent

    ereepmg filaments irregular

    shape, 5.0-9.0pa broad, 7.0-14.5pa'

    longi ereet filaments arising'
- fvom cells of thb ereeping gla-

    rd'ents as weil''as from the

2,daughte'r, eells of thq spore,

                    ruore or Iess          ･branehed,    seldom ',

A ,areuate, o£ten eonstrieted at tlLe･
    transverse walls esp6eially in the

    frueti£erous parts of the ffLa-
    ments; -branehing irregu!ar;.

    branehlets short, mo.re or less

    se.eund, o£ten opposite; eells of
D the ereee.. filaments usually

    cylindrieal, often orbieular, ･9:e-

o.e le･O@ broad, deereasing to 7pa at

con-. the apex of the filamellts, IL2'

    times･ as long; ehromatophores

    pariet-al'lobed, pyrenoid eentral;

    hyaline hairs want!ng,; mono-
   (one-eelled pedieel), terniinai or

      oval, '7.5rr10.0pa by.IZO-15.0pt,.

  Iobed api'eal plat･e..

        .s growing on gdrgassuon.'

                  tt         '                        '
 into two equal cells. These two･
 filaments usually at their opposite

 , any order.' Later these two eells･

 ereeping'ones. The basal ereeping'

      and'Udeveiope into a pseucto-･

   material at hapd that- the eell adjaeent to the-

a sporangium both in shape alld in the eell eontents,,

 and t･his eell aets a$ a seeond spora･ngium after the

  f moltospore is not stellate as like as'in the DREw's

t

L
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plallt, but niore or less lobed apieal plate, as far as eould bg observed.

   The material examined eontains two £orms. The one agrees quite well

with DREw's'original cteseriptions and figures o£ R. aensanz. The other is,

more or less eonstrieted at the. transverse walls in the ereet filaments and

its sporangia are mostly sessile seriate or opposit･e. At first sight, these

two £orms have iinpressed the writer as･two different speeies. Howevesc,'

it becante clear that the well developed fructiferous planbs migh't more

eommonly have taken the latter eonstriet-

ed £orm, and the varioris intermediate .r-
Eorms betweeB the two above mentioked

  £orms have been found by furt･her ob-
  servation. Therefore, it is not easy to

. delimit elearly these two forms as t･he

  disti'net speeies.

      [I]he wriPer's diagnosis nientioBed

  above 4re added these several eharaeters

  to the DREw's o]iglnal deseriptioh of

  R.'densum. ･
    Rho.doehortoft attenuatuM Text-fig. 3.

       (RosgNviNGE) ,eo]nb. nov.

     ahantransia attenuata RosENviNGE,
 Mar. Alg. Depmark,"pt. 1, 1909, p. 106,

 ,fig. 35.

     A.erochaetium attenuatum .(ResENv.)

 HAMEL, Reeher. Acrochaeti2cm et Rhodo-

 chorton,.1927, p. 99.

' Hab.:sUatvLse,SagamiProv.(Herb.
 BieL Labor., Imp. Palaee, Tokyo, No.

 2324). . -     Distr.: Dgrmnark.

     ?lant epiphytie) 5eO-80(ip high, form-

 ing a fringe alohg the thallus oE the host;

 germinatingsporespherieal,10.0tuX12.5pt, H

 d!vided into''two equal eellsi daughter'

 eells o£ the spore give off an ereet filar! ent

 upwards, a dise of a few eells Iaterally

 from.whieh the ereeping filaments are

 issuedJ basal dise unistratose, o£ an irre-

st

 'cf{IP
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          Mg. 3･ .
B. attenuqtum(Rgsew.)' ,NAitaMvBte.

A-G. .Germination･'g' tages. ×240. H.
            'Mature plant wieh'  mon'osp6rangia.

×166. I.Oppositebranehes.×166.

t



104. Y; N'Awima.･
gular outline, eomposed o£ cdherent ereeping filaments; eells of the b'asal .

dise somewhat isodiametrie, 5-7@ .broad, 6-8p long; ereet filaments numer-

eus, arising £rom the basal eelis, branehed sparselyi braBehlets short,
numerous in the upper-half of thp fila-mentsi branehing rather irregulat,

alternate, seeund or' .oftek opposite; qells oE t.he ereet filaments eylindriea･1,

about 10pt broad, deereasing to- 7.'5@ at the apex, 5.5pa broad in the ultimate

ramuli, IY2 tlmes as'long as broad (11-15pa long); ehromatophores parietal

laminate, With a iarge lateral pyzrrenoid; hyaline hairs (?); moBosporangi.a

terminal' or lateral, sessile op pe(ilieellate, solitary Qr paost often by two,
"b'

, pme on the innefr side o£ the branehlets or on the terminal'  end gf t･he

,filaments; monosporangi'a. oblong, '7.5-10.0pt wide, 11.e-15.0pt loBg, very

              'o£ten oeeurring £he renewal o£ the emptied' sporangia £rom th¢ underlying

    This speeies was found growing on the leaves of Zostera inarina-. .The

germinating spore divides into ' two equal eells £rom which an ereet filament
and a dise of a few eells are given off. The marginal eells of the originat1

diSe iSsue the creeping filaments whieh unite, together., forming a dise o£･

                tt . t. t.anirregularoutline. .'', .･                        i-    Mhe' ramifieation is･rather Irregular, sometimes alternate or seeund,

sometimesdiehotomousoro£tenopposite. TheoppQsite-branehesmayo£ten.
be found where the growth of the filament was stopped.

    The sporangial branehlets oceur mostly in the upper parts o£ the plant.

The sporangia,are, plaeed relatively o£ten singly, more rarely' tvio together
ori unieellular branehlets or very.rarely sessiie and sometim6s are terminal

en the branehes. 'The renewal of the exnptied sporangium frorn the under-

lying eell oeeurs very o£ten'in the material examined. '

    This plarit agrees well with the des'eription and figures of Chantransia

atte?tuata RosEwnTGE. In the material at hand, the hyalille hairs eould

not be observed, although BosEtvTv!NGE has stated that the hair had usually

disappeared, leaving only a faint sear, in some few eases it was stil1 visib!e.

RhodoehoTtonseriatum(B6BGEsEiN)eomb.nov. 'diext-#g.".
    Acroohaetium seriatum B6BGEsEN, Mar. Alg. D.W. Iudies, 1915, p. 32,

figs. 25-28; E[AMEL, Beeher. Acrochaetium et Rhodochorton, 1927, p. 99.

    Chantransia seridta (B6RG.)' DE ToN!, Syll. Alg. VI, 1924, p. 53.

    Hab.: Hayama, Sagami Pyov. (Herb. Biol. Labor., Imp. Palaee,
    ttTokyo,No.1759,S.558). '
    Distr.: St. Croix and St. Thomas, IDanish W. Indies.

    Plant epiphytie or epizoic, eaesp!tose, about 1mm high;basal parbs
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eDnsisted .of 'short irre-

gularly bent ereeping fila-
                  '

ments, confusing togethey

in the middle into a･ small

diseJ basal dise unistra-

tose, eomposed o!･isodia- '

metrie, rather khiek-wall-

ed eells; .ereet fi}ament-s

.branehed often quit･e near

the base, in the lower parts

of the filaments irre.crular-'

ly on al1 sides, higher up

oftell ejuite unilaterally

witk braneh6s Iyitig ill

the''same planej branehes '

nyamtaed in t･he same '

way, so the plant showing

an elegant peetinate ap-

peayaneeJ eells of the
ereet filaments eylindri-

eal, about 8-10@ broad,

deereasing to 5-7pa at the

apex, 15-2en long, the
length of the .eell almost'

equal along the whole fila-.

meBts, in the thinner
branehes only about 4y.

byoad, 30pt IQng; ehro-

matbphores parietal lobecl

with a. Iarge lat･eral .
pyyenoid; hairs absent;

reproduetion by monospores;
.(9-)1145p. Iong, sgssile or

seeunC[Ly' seriated in long rows

sometimes more or less

    This plan,t was £ound oR.G
chorton San.eti--Thomae, R..

    '

appearanee.

            v"ewx@1rd･

           ./LQ

     Fig. 4.

   sessile seriated

   mgs. at the

             .      speraRgla
    o£ten

       plaeed on
seattered.

      e
   Daviesiol'and

A

105

;

                                          t'lt

                               R. seriatum (BbRG.) NanMlm". A. Mature

                       plant with monosporangia. ×166. BL B7amehes bearing
                                  ･monosporangia showing small Phicken-

                                summit of the sperangia. ×250. '
                                          '
                                    oblong-ovate, (6-)8-Hpt broad,

                             pedieellate (one-eelle'd pedieel), usually

                                        f                                    the innet stde of the branehes,

                           li'dium and.Reniera, assoeiated with Rhodo-

                                   Eetooarpates sp., but the present
speeies is easily .distinguished from the other speqies by it-s elegant peetinate'



106 ･ Y.NAKAMv･RA                                    .                  '
    The present material a.grees qRite well with Acrochaetium ser?latuen

                                                   .                               '                          '                                                           '                                    '                                                            '    Rh6dochortonDaviesii(DibLwyN)DREw 'Teit-fig.5･'
    Revis.,Chaoxtrqozsia,Rh'odochorton,'A.croehaetium,1928,p.172. '

    Oonfe?-va Daviesii-i IDxLLw-yN, "Intro. Brit. Confervqe, 1809, p. 73,

Suppl.,pl.Ili';Ellg.Bot.,vol.33,1814,･pl.2329." '
    Callithamnton Davies.ii, IjytrifGB"yE, Hyd. Dan., 1819, p. 129i IIAR･wiy in･
"HooKER･'s Br'it. ]iilora, vol. 2, pt. 1, 1833, p. 348";id., Man.･Brit: Ma-r. Alg.,

ed 1, 1841, p. 117, ibia., ed. 2, 1849, p, 184;id., PhYe..Brit.,'pL 315, (1849-

185'1); id., Neri Bor. Ainex., pC. 2, 18,53, p.' 243; IKtwziNG, Sp. Alg., 1849,'

p. 638; id., [I)ab. iPhye., voi. .11, 1861, pl. 56 d (doubtfUl); J. AGAR･DH, Sp･-

                                                 'Alg.,voL1,1851,' p.11and'vel.:3,1876,p,80. '
                                                         tt  , Trentepohlia Daviesii ABEscHouG, Entm. Phye. 'Seand., 1846, p. I16;

psARLow,Mar.Alg.NewEng.,1881,p.109. ,･ ･
    Acrochaetiuo?z Daviesii NAEGEm, Beitr. Morph, 'und Syst. 9eram., 1861,

p. 171, figs. 26-27; BoRNET, Deux'Ohaoztraozsia corynzbifera [I]HvR., 19Q4,'

p. XXII; B6RGEsEN, Mar. Alg. (in ?lants from Beata 'Isl.), 1924, 'p. 25)
fig. 8; ia. Mar. Alg. Canarisr Ils., 1927i'p. 25, fig. 15; HAMEL, Reeher.''

Aerochaet'iuon et Bhodochorton? 1927, p. 39, ftg. 31 aBd-p. 98; TAyLoB, Mar･

Alg. N. E. C6ast o£ N.'Amer., 1937;' p. 234, pL'31, figs. 8-10.
    Chantf-aezsia Daviesii (Dii,llwyN) [l]HuRET, in IJE joms, Liste, 1863,

p. 106j Ky])m, Stud. Algenfi; WestkUstg, 1907, p. 117, fig. 27; RosBmifviNGE,

Mar. Alg. DennF., pt･. 1, l.909, p. 104; fig. 34;DE ToNi, Syll:.Alg; IV, '1903,

p. 69,' d･bia., VI, 1924,' p. 55; IiEvRiNG, IKeimtn. AIg. norweg. Westlrdste, 1937,

                   '                                    '
    Hab.: Hayama, Saganii Pr6v. <He'rbl BioL Labor., InLp.- Palaee,

,Tokyo,No.175.9,1868,2319audS.558)., .
    Distr.: Cosimopolitan. '.
    Plapt epiphytie or epizoie, eomposed of basal ereepipg 'fiIament･s and

ereet filaments; basal filaments eolltorted, more or less eonfused.'together,

£orming a basal dise';.basa･1 eells rather irregular in shape, abeut 10.0ps

× 12.5pa; ereet filaments branehed alternately or. seeundly, slightly attenuat-.
ed, eomposed of short fairly'  thiek-walled'eellsi branehlets ramified, develop-

ing-on the adaaial side･of the base of the branehes, so forming axill-ary.

elusterg, or seattered along the mairt filaments;-eellls o£ the'ereet･ filaments

eylindrieal, about "9-12pt' thiek, dieereasibg to 7'.5pt at the apex ef t'he

branehes,- IS-2 times as long as broad, eell-waU about 2ps thigki ehromat･o-

phores parietal, eontaining a large promineut pyren.oid; hair-like prolonga-



tions present,

to 2,ec thiek at ･the' apex,

upto50,ecIoug;repredue-

tion by monospores and

tetraspores; sporangial

branehlet･s more or less

repeatedly branehea,

forming a £an-shaped
£aseiele; sporangia pedi-

eellate, terminal or late-

ral, ovate in shape,
menosporangia 8-10,u by

14-18,u, t-etrasporangia

            '42tuby15Fe. ･
    'This speeies is epi-

phytie on ahonclr2es,
GCelidium and ETehlonia,

anct eplzoie on Ren･iera,

assoeiated wit･h Rhoao-

chorton -ser2:at･tem, R.

Sanct･i-Tho･)naeandEcto-

      ,carpaxs sp.
    R. Daviesili 'is the

fir$t deseribed of all the'

mar!ne speeies of the
genus Acroehaetiiem,a' l d

is known to be distribut-

ea throughout the world.

FuU aceount of this
speeies has been given

by RosENvlNGE (1909,
p, 104, fig. 34), anct the

    The 'thiek-wa.11ect

sporangia-bearing

The, basal parts egksist of

'so densely interwoven

parenehymatous dise has

    The material

RosEis,vmGE and DREw,

   The Speeies of R･hodoehorton from Japa･n II.

deereasing.
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Daviesii (DmLwyN) DBE,vv'. A.

             B.
              . × 25e.

   agree well with it.
 ftlaments alid the

      eharaeters o£ this
 .
 eontinuous basal dise, b"ut

 , as stated by

       ' only, as
   that tet-rasporangia may

0bl

                                        Mature
      plantwi£bmonosporangia.×166. Branehwithfasei-
      eulated sporangia-bea･ring branehlets

     spegi.mens at -hand

    ana short-eelled faseieniated
brapehlets･ ar.e the st･riking spee!es.
      branched ereepmg filament-s whieh mav beeome

                t
   that t-hey £orma areal     never been seen .RosENvlNGE.
examined.bearsmonosporangia deseribedby
     but KybiN states oeeur

,
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together with monosporangia.

    Rhodochorton plumosuin DREw Text-figs. 6-7.
                                         '    Revis. aha･nCransia, Rhodochortoex,-Ac.rochaetiuinz, 1928, p. 173, pl. 39,

             '    Hab.: Esasi, Osima Prov., IE[olrl{aido; ･Hukaura, ]MIutu Prov. (T.

                                      ''TA)ifAKA).'.' ,'
    Distr.: Pacifie Coast of eent･ral Caurornia.

    Plant epiphytie, 1,O-1.5mm,.high, forming .a dense Cringe along the

frond of the host; germinating spore subglobose, about 11pa×13pt, divided
into two equal cells gl'vin'g off ereeping 61aments usually in the opposite

direetion, of.ten irregularlyi base eomposed gf ]rLere or less eoherent radiatT

ing filaments,' basal layer usual}y unistra'toses rarely multistratose; basal

..' ･' .･ eellsirregularinshape,mostlyisodiametrie          '

o
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               c)[ p)fi'-'

tw$ tsl'u

 Fig. 6. B. pluen･osuon･ DR･tw.

A. Basal paxts in transverse sec-

tion. ×250. B. Basal.parts seen

from below. × 250.

A-

 8o

e?as

 single pyrenoid; monosporangia termina} pr lateral on th

 eellate or sessile, 7-10,u wide,

 lobedi sexual. reproduetion unknomp.

     '[Dhis plant was £ound upon Sargassor･m, growiBg on roeks facing to t･he
, surf. The place where this plant gro;ws is tinged with dark-red all over

  sineethethalluso£thehostaredenselyeoveredwiththisspeeies.' '
     [I]he preseninxLaterial agrees well with Rhoaochorton plumosum DREw,

 or mere or less elongat･ed, about 5-8p broad,

 7-13pt long; 'ereet filaments when well

 developect seveyal milimeters'long,.well
 branehed; branehes arising at irlregular

 intervals;. branehlets numetous, developing

 for t･he rpost part on the upper-half of the

 filaments, branehed mostly oV'posite, very

 o£ten seeund or altemate, both branehes and
 branehlets usually in one plane; eells of th6

 ereet filaments deereasing in size from t･Iie

 base to ehe apex of the 'filaments, 579pa dia･m.,

 liS---3 times as･ long as broad at the apex,

 10-13(-17)@ diam., 3-4 tirpes as long as-

 broad at the base; eells slightly wider at the

'top t･han at the base o£ the eell, espeeially

 wbere the eelL gives rise to a braJieh, eeR
 eont･ents very dense in the formalin-pres'erv-

 ed materiali ehroma.tophores parietal w!t･h a

                      e branehlets, pedi-
10-14pa long, ehromatophores a,pieal, somewhat
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     Yig; 7. Plapt eelleeted from lE[ukaura. ×166.
                           eolleeted £rom EsaSi showlng the
                 opposite branehes predominatingly. × 166.

akhough it'does not' always braneh in one plang as DREw's original speei-'

men, and also is most elosely relat'ea to R. variabiZe IDREw. It is not easy

to separate R. variabile from R. pliemosum, as DRRw states in details in

his original deseripeion; ･"
    In faet, the materlal eolleeted from Esasi in AprU has the opposite

branehlets predominatingly, showing the £eathery.appearanee, but that

£rom gukaura in January.has usually the seerrdd branehlets as well as tke
opposite ones and does not'

exaetiy show the distinet '£eathp.ry appearanee.

Besides the typieal £orm o£ R. pi2emosum, forms o£ R. plumesum whieh.
have graded into some forms of R. variabiZe was found, but･ the typical
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 Sorm o£ R. vao'iabe:Ze eould not be deteeted elearly iB the material examined.
 Furthermore, juaging from the date of eoileetion and the other respeets,

' the material from Esasi appears to be a well developed mature £orm of
 that ftom Hukaura.
     Further observat･!oii should be earried out, eompar!ng the speeimens

 at haBd wit,h ]DREw's t･ype speeimens o£ R. pluonosui'n and R. varia･b･ilZe.

     Rhodochorton callithamnioides spee. n.ov･ Text-fig. s.

     Thallo eaespitoso, ad O.5-1.0 mm,alto, e filis ereetis filisque'endQphytieis

 repeutibris eompesito; (spora gerininante.? non di'visa, eireiter 18,u diam.

 mdriente)'; filis endophytieis inter eellulaS plaptae-hospitis penetralitibus,

 saepe usque ad superfieiem op'positam･perven･ientibus; gellulis filorum endo-

 phyticorum elongatis, 'in parte rnedio Paullum inera･ssatis, 8-9,a latis, 3.<l-50pa

 longis; filis erectis e .eellulis f}Iorum endephytieorum emittent･!bus, g'raeili-

 bus, plus minus fiexuosis, in pariete transverso･paullum eonstrietis, e basi) ,

 subdiehotome ramosis; rarnulos plertmque･1-4 artieula-t･ls, irregulariter

-alterrtatis, saepe subun!lateralibus, garo oppositis; artieniis fil.orum eree-.
 torum･ 8-11pt latis, sensim attenuatis ad 5-6pa latisj.dia-metro 2-3 plo longi-

 ori6us; eellulis pa,riete erassiuseule lr2@ erhsso inst･rietis, pr.aeeipue in fiis

 endophytieisl ehrorpatophoris ignortis; pills nulisJ monosporangiis t･ey-

 miBalibus'vel Iateralibus, plerumque 3-5 aggregatis, saepe $olitariis, raro
 seeundat･iS- ad ramuios insidentibus, ellipsoideis, 10-12p by 15-17y,''pari6te

 tenuissimo donatls; £aseieulis spermatangiorurp numerosis, antheridils
 'terminalibus vel･lateralibus ad raniulos breves seeundatim vel opposite

 rar}iosos gerentibus, 5-6p by'7-8zz eystoearpiis ignortis.

     Hab.: Hatijo Il., Ogas'awaya Ils. (Hetb. BioL Labor.,･ Ith[p. Palaee,

                                                    '                                                              ' 'Tokyo,No.'1829). ･ ,.･ ･ '･
     Plant eaespitose, Ol5-1.0 mm high, eomposed o£ ereet filaments and
 endophytie ereeping fiIamelnts; (germinating spore? not divided, ea. 18pt in

 dia'm.); eridophytie Maments penetrating between and through eells o£ the-

 thallus of the'hQst, often reaehiiig to' the op'posite surfaee o£ tlLe thallrts

 of the host; eells of"the endophyt･ic filaments elongated, slightly swollen

 in the middle pa'rts, 8-9pa broad, 34r50pt- long; ereet filaments arising £re'm

 eells -o£ the endophyt･ie filanients-, very slenderl mor.e or less fiexuose, sligh£ly

 eonstrieted at t･he transverse walls, branehed subdiehotomously from quite

 near the base o£ the filaments; branehlets most･ly eomposed' o£ 1-4 eells,
 !rregularly alternate, often wit.h some tendeney to-be unilateral,,rarely

 oppositei eells o£ the eyeet filameuts 8-11p broa･d, deereasing to 5-6,u at･ the

 atpex･of the filaments, 2-3 times as long as broad; celi:wall rather t-hiek,
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especially in the endo-

phytiefilaments,1-2pa .
thiekj'.ehromatophores

not observed; hairs ap-

parently･waBtiBgJmono-

sporangia terminal or
lateral on the branehlets,

mostly 3-5 sporan.cria

aggregate, often solitary,

rareiy in seeund series,

e311ptieal in shape, 10-

12,u by 15-17,a, thinner-

walled thaA the vegeta-

tive eellsJ antheridial

elust･ers nuinerous, an-

t-heridia terminal or
lateral on the ramified

branehlets,' 5-6," by 7-

8pt; antheridial braneh-

lets seeund or opposjte,･

eyst.ocarps unknown.

    This 'sPeeies has

been found in the
thallus o£ Endarachne
Binghaoniae, assoeiatect

with Erythrotnlch.ia sp.t
T'he endophytie filaments

are deeply peBet･rat･ing

between the eells o£ the
host .alld giving rise to'

other branches 'Whieh'

,grow･£ree o£ the host.
Most bf the euctophyt･ie

-filaments are.growing in

a Tadial direetion into

the'host'and.some o£
'thetn more or less tan-

gentiallY.
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                     Fig. 8. R. ealtith'aenozioides NAi!AMvR,A. A.'?lant

                  withmonosporangia.×140. B.Basalparts.×223. C.
                  Brane･h with antberidial branehlets'and'one monosporan-

                  gium.×166. D.Branehwithantheridialbranehlets$how-
                                            '                  ingtheima'rra-ngement.×25e.'' ''
                                    tt                         tt                                          t ttThe thiek-walled rathe･r irregvrtar shapeld eedls inaviing dense hom.ogenous
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  eell eontents, are o£ten.found in the endophytie filaments. [Vhese peeuliar

  eells are mostly situated at the bottoni o£ the well developed ereet filaments.
                               '  These eells appear to be germillati]Lg spores, akhough the gerpeination o£
                                             .  theorigin,alspor,eeouldnotbgfoilowedelearly. ･' ･ ･
  ･ Theehrom4tophoreseouldnot･beobservedibtheformqlin-preserved

  material at hand. The. ino4osporie plant is by far the most abundant in

  the material examined. The earposporie plant has never been fouud as
  far as eould be 6bserved, but the antheridial one frequently oeeinrs and

  o£tenbearsmonospoatigiabesidesan£heri{lia. .. '
      R. ealZithametioiaes is･ elosely aliied to R. Macou7zii (CorlttiNs) DREw.

  The.endophytie.filaments of B. caZlithao7znioiaes, however, are quite .dfferen.t

  from th.ose o£ R. 1{faebunii, tieyer forming a tufft of the rhizoidal filamentsl

  but sprea.dipg loosely a large area. .In addition, the ggllet'al aPpearanees..

  are quite different and those o£ R. ca.ZZithgeomioiaes are eoarse and more or
 '･Iess fiexuose. In this･respeet, this plant rather approaehes the genus
'

  aalZi.thaonnion. In the basal sttueture, B. caZZithamnioides is nearly rel,ated

  ;Oe$heHt.sYalOSiPh.Oniae NLeLKAMuiA, but this is. quite different from it in other

                                                           L                          .t t                                                         '                            tt      Rhodockortencodii(CRouA)if)eomb.noV･ ..'Text-fig.g.
     .,aallithamnioncoditldRouLeN,"Liste,1860,p.2." -

      CaZli･thamnion caespitosum CRouAN, '"IIiilor. IEiiinlst.,'1867, p. 135

  '                                        ttt t
      Acrocha`etivm ebdii (CRouA)t) BoRNET, Aeofochaetz'2tm et ahantransia,

  1904, p. XX; HAmsb, Reehqr. Acrochaetiua? et Rhodochorton, 1927, p. 30,

  fig.27andp.92. .'' T'･
. Chantransiaooaii(CBovAN)XI[JEvRmuG,Keuntn.Alg.norweg.West-
  ktiste, 1937, p. 89, fig. 13L

      Hab.: Aldiesi, Hokliaido.

      Distr.: ]SL[o,roceo, Franee, Norway. .
                                      tt      Plant endophytie below, e'aespitose, 1.5-3.0 mm high; ba.sal parts eom-

  posed of endopltytie penetrating filaments, bending round along the wa!ls

. o£ the utrieles of the host; e'  ndophytie fi!aments irregularly branched, e6n-

  sisted of elo4gated thin-wa･lled eells; eells of the endophytie filame'nts 7.5-

  12.5pt broad, 3-6 times a･s long as broad (25-50@ long), eell-wall more or'
                                                                ,  less sinuated; ereet free filarpents less branehedi branehes mostly arising

  near the surfaee of,±he host;branehlets seattered along the filaments, mostly

  alternately, often seeimdlyi eells of th-e £-ree ffLaments eylindr!eal, 10L13@

  broad, 7p at the summit o£ the branehlets, 1-2 (-3) times as long as broad

                    tt                        '                           '



               The Speeies of Rhodoehorton £rom Japan !I.

(10-25,tt･ long), eell-wall ratheer

t･hiek, about 2pt thiek; branehlets

terminating into hyaline hair-

like prolongations; ehromato-

phores parietal lobed plates

with a single pyrenoid; mono-

sporallgia borne on the inner

sicte o£ the,branchlets, 1-2
sporangia on 1-(2-) eglled pedi-

eel;sporangia-bearing branehlets

often repeatedly branehed, £orm-

ing' a £an-shaped faseiele; mono-

sporangia 7.5-IO,Ops by 12.5-･

15.0pa . ･.    This speeies is giowirtg in

aodium towtentosum, ,assoeiated

with Rhodochorton rhizoiaeum.

The present materia! -agrees
.quite well with the deseriptipn

and figures given by I:Ev}tnsrG for

                  ' 'sOhantransia coaii, but is ntore

,or less different from HAMEL's

deserlption of A.crochaetium

coaii. After HAMEL, the eells

and sporangia of the speeimens
fro'm France are fairly larger

than tho.se of the preseBt
material. The £ree ereet fild-

ments of this speeies are very

like those of .R. Daviesii, but

the>r are quite different in the

basal strueture.

'

.

'
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   Rhodockorton codicola
      (B6RGEs]imif) eomb. nov.

                  Text-fig, ,10.

   Acrochaetiu,m coaicola B6R-

GEsEN, Mar. Alg..Canary Ils.,

1927,p.33,figs.1&20. ' ,

                     ,

     It -s
 B'ig, b. B. codti(CRcrvAN) NixAN[vRA. Plang

;vvith monosporangia showing the tanglea, enao-
phyt2e, rlxizoidal fiaments, bending rourLd alokg

theutrielesoCCodinm.×110, '
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ll4- .･ Y.NAKA]fu'RA ･
                   s   Hab.: Zusi (T. TANAKA) and Haya]na (Herb,
IPalaee, [I]ekyo, No. 1725, 2233 e), .Shgami [Prov:

   Distr.: Teperffe and Gralt Canar'ia, Canary Ils.

                '                                 .tt                                         .t                           '       '                    '
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BiQI. [[Jabor., I]2tp.
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A

  Fig. 10. B. codicoZa (BORG.) NAKAMuita. 'A.. Basal

panyts Q£ p.la, ,nt:eolleetea f.roin Zusi showing dense bunehed

･endophytie''fflaments. ×40. B. Plaint'with monosporangia
eeneetea fro-m Eayaina. ×' 6o. C. Upper parts 6f plant with

tetrasporangia.×6e. ,

    PlaBt endophytie
 below, eaespitose, 2.5-

 7.0mm ijigh, fermihg

 a'fr!nge. along the

 £roud e£ the host;basal

 parts eomposed of
 endoPhytie ereeping
 filamentsj ,endoph'ytie

 filaments more or less

 yiehly, irregularly

 braneijed, eonsisting o£

 eells with.thin sinuated

 walls; eel!s of the endo-

 phytie fiiaments (20-)

"25--35pa broad, 2-3
 tirnes as IQng as broad

 (50-100pt long);･ ereet

 filiments arising as

 branehes o£ the
 endophytie Maments',
 straight:, strietly vir-

 gate, ･rather riehly
 ramified from llear the

 base to .the summit of
 the 'fllamehts; ramifiea-

 tionLrather irregular

 on.all sides, alternate,

 very rarely epposi･te, in

 the upp'er parts of the

 filainents more or Iess

 seeund, branehes given

-off with.aeute angles,'

 shorter or longer inter-

 vals, bearing sporaBgia1

 braneblets en their
 ppper side; eelis of the
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 ereet filaments eylindrieal, not eon$trieted at the erosstwalls, 15-20,u broact,

 deereasing to 7-11,u at the apex o£ the branehes, 4e-60(-80)ge long ,･ apieal
  eeils' of the fila.ments slightly ･infiated at the elld, obtuse at the apex; hairs

 and hair-ltke prolongations wariting; ehromatophores parietal lobed; divided

  into several pieees in the Qlder eells, pyrenoids 1-2 or more, usually 4-5

  in t･he iarge･r eells; reproduetioll by monosperes and tetraspores; sporangial

 "branehlets arranged iB see'und seri-es on the inner side of the branches,

  mostly at, their base, o£ten along the whole length,-.usually eomposed of 'a,
 :single eell, beariiLg one or very often t･wo sporangia at their top, rarely

 ieomposed of maore than one eell, in this ease, usually bearing three sporangia

 ･on the same branehlet; sporangia sessile er pedieel!ate, oval or obovate in

 ･shaPe; monosporangia 2e-22pa wide, 35-4e,u long; tetraspgrangia 20-?8,u

 nyvsride, 4g-50pt long, crueiately divided.

     This speeies was £ound growlng in aodium fragile, usually with 6ther
 'miuute algae, Cerami2tm, Rh,oojoeho?"ton, Go?tiotriehum, Zgtocao-pus a-nd

  some ayanophyceae. .
  ' The endophytic filaments are extens!Ve}y developed and often plae'ed

 in' bunehes betweell the utrieles o£ the host. The eell-wall o£ the endo- '
 'phytiefilamentsisratherthinandsinuated. -･･
     The tet-rasporangial plant'has net been repor'ted in £he Cariarian plants,

 'butin the material at hanct it was £ound very eommonly, 'sometimes in the

 sa'meindividualsasthemollosporangia-bearingp.lants.' '
     Exeepting th.,.e tetr･asporangia, the present plant is .qu. ite like .Acptochae-

  tium o.oaioola B6RGEsEN. The material froni Zytsi has nipre or less thieker

 cell-wail and denser bunehed endophytie filaments thah that from HaYama,
" but th6y' are not sitffieiently different to justify t6eir separation as the

 fdistinet speeies.･ ･' .
     Rhodochortonrhizo{deumPBEw ' " TextTfig.11.
     Reyis. Chantransin, R]voaochorton, Acrochae'tium, 1928, p. 182-, pl. 42,

 'figsi42-<t4. i ･ .･･    'Hab.:A}<kesiandUrakawa,Holtkaicto. .
                                                         "' 't     Distr.: From Washington.to sout･hern Californi.a.

     P!ant endophytie beloW, eaespitose, 3-<tmm or rnore high, forn?ing a

  ･dense fringe along the fronct of the host; base eomposect 'of endophytic

  'thizoidal filaments, growing between the utricles or eortieal eells ef the

  host; endophytie rhizoictal fi!aments branehed; eells o£ the endophyti6 ffLa-

  -ments irregniar in shape, up tD 2.8pt (iLla･m. (･average 20pa), 60-100pt Qr,i'nore

  long, eell=wall not･sinuated; ereet Maments arising £rom th'e endbphYtie
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    Fig. ;1. B. rhieoideoren DRiErw.

    A.. Basalparts.×45.
i B. Erpperpartsefplantwith

       monosporangia. × 45.

developed as in the !nate.rial growing

    This plant agrees quite well "vvith Rhodochorton rhizoaldLeuen Dp･Ew and

is one'
 of £he largest as well as one o£ the eommones't oE the monosporangia"

bearlng speeies on the paeifie eoast of Holtkaido. This is also easily 'distin--

guished .by ibs eell-strueture sinee the eell-Wall is very thiek and'the,

filameRts, branehed irregularly;

rarelY umbranehed, most of the
branehes arising Erem llear'the base ;:

branehletS seat･teped along the fila-

ments, oSten interrupted series; eells

o£ the ereet filam. ents eylirtdrieal, de--

ereasing in si2e £rom the base of the･

      cfilaments'to the apex, (14-)15-20pt'

brqad, 2--5(-7) times as long as
brpad .(30-130p lollg)s eell-wall very'

thiek, espeelally -near･the base of,the

fiIaments, up to 5pa thiek, averag'ingr

2pa thiek; ehronLatophores pariet41.

usually baltd-shapgd oeeupying the･

whole length.,of eells, rarely Eene-

strate in the eells of the free Ma--

ments, eitker a sing}e 'retieulate,or

several ribbon:shaped in the eells of''

the endophytie filaments; 1-4 pro-

mi4ent pyrenoids in the, gells 6£ thej

free filaments, sometimes no4e in the

eells' of the endophytie filamenfs, up

to 4pt diam.; reproduetien by r[tono-

sporesi spgrangia terminal or lat･eT, al

on the-branehlets, raTely sessile.

ovoid in shape, (16L)20-25pt 'by
(･22-)30-35･pa.

    This speeies.wasi found grow!ng'

in aystophyllami･hakodatense and

Oodium to'mentosu7n, usually with
other epiphytie algae. ' In the
mater!al growing in the stipe. 6f'

OystophyZlum hakoaatense, the endo--

phytie fllaments are not so freely'

  in aoaium tomentosuon. '
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   Rhodochorton Howei YAMADA Text-fig. 12.
    Notes Jap. AIg. VIII, Sei. Pap. Inst. Alg. Res., ffae. Sei., Hokkaido

Imp. Univ., vol. II, No; 1, 1938, p. 127.

    Rhoaochorton a･X7Zne YAMADA (non DREw), Notes Jap. AIg. III) Jotirn.

Fac. Sei., Hokliaido Irnp: Vniv.,

   .Ser. V, vol. 1, 1932, p. 114, fig.

   3i a-d.

     , Hab.: Iragozaki, Mikawa
i

   Prov. (K. INAGAm);Morozaki,
   O,vvari Prov. ([D. SEGi); Aziro-

   aaki, Sagami･ ?rov, (Herb.
   Biol. ])abo･r.., Imp. IPalaee,

   'Tokyo,'No:2321)., '
       Plant endophyt,ie below,

   ,eaespitose, £orming a fringe
   ･aloug the froRd of the host,

   3-5 mm high; enctophytie basal
   :system mueh developed, braneh=

   ed iriregu!arly, growing be-
   tween the utrieles of the host;

   eells of the endophytie fi}a-

   ments more or less s'iBuated
                            '
   'thin-walled, 18-27,u broad, 2-3 '

 ･ times as long as broad; ere.et

   filaments arising from the hori-

   .zontaliy ereeping endophytie

   filaments, 'm'ore or less e6n-

   .torted, irregulauly brallehed;

   hranehing interrupted, having

   a tendeney tb be in rnore or less

   ･ctense elusters in the u'pper-half･

   ･of the main fflaments;bran,e-hes

   .moderately long; ･sporangial

' .branehletsseatteredalongthe
   fiIaments, often seeurLd; apieal

   eells o£ the filaments slightly
   infiated at the end, obtuse at

,A:

B.

v.

B

A

     Fig.12.R.EoweiYAM. "
Basal parts. × 45.
Upper parts' of plant with tetra' sperangia.

×4a
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the ape'xi eells o£ the ereet fila-ments eylindrieal, 16-18p bny6ad, deereasing

to 15ps at the apex of the filaments, 4-6 times as long as broad (3e-100@

long).i-ehromatophores.parietal, retieulatej band- or ribbon-shaped, So ne-

times divided into sevgral lobed plates, pyrenoid 1-2.br mores reproduetioll

by tet･raspores, sporangia terminal ode lateral on the branehlets, often sessile,

elli)tieal in sh.ape, (15-) 22-25pt.by (30s) 40pt, erueiately divided.

    [I]liis speeies was found growing ill Ooclium, associate{iL wit]i Ceraonium,

Bctbcarpus and some Oyanophycea･e. This plant iS very ebmmon in frohds

of Codinm latuon on the paeifie eoast of eent･ral Honsyvt and' is one o£ the

                                                  .slargestspeeiespfthisgenus. '. -･, .
                                            It                            '   Rhodoehorteninfestans<HowEetHoyT)DREw .Text-fig..i3.
    BeviS.ahante'ansia,Rhoaoohorton,Acroohdetiuon,1928.v.151.' '
    Acrochaetium infestaozs HowE et HoyT, Mar. A!g. Beaufort, Nl CaroT

llna,.1916, p:116, pL 1'4, figs, 1-12; DE ToNi, Syll. AIg. VI, 192･4,.pJ 64.

    Hab.:Wagu,Sirpa?rov..(S:INOH)･ .
    Distr.:' Beau£oxt, N. Carolina.
 ' Plapt coniposed of endozoie penetrating filaments and-short epizoie･

  ･' .･･･ 'ereetfilaments;endozolefilamp.nPstortu-
                     '      ' drts, iqtrieate, serpentSnei or labyrinthine,
  ' branehed very irregularly, laterallY, sub-
f
i
b

5

<gk""
.t,l'

0
･

s
ss>$ts s

va bO as K>

e
･0

         t         :f             e

  x-
  Fig, 13. B.'

 HoyT) DRIEW.'

 zoie penetrating

 epizoie ereet o.nes

--
 gia and hairs.

o
o

 infestans (HowE et

 Plant shewing endo-

 filaments and short
            ,   wit-h monesporan-

× 333.

diehotomortsly, or very rarely o･ppositely,

eommonly di.varieated from near the
middle 6f a eell; branebes of the endozoie

ifilaments often subeireinately refiexed or.

infiexed, rarely forming a sort of pseudo-

parenehyma with irregular eells; eells oE.

the endbozoie filanients eommonly eurved

or eontorted, t･hin-walled, o£ irregular'or
fiuetuatiBg diameter,' (2.0-)5.5-7.0(-13)pa

diam., 3-8 times as long as broad (12-60@

long); terminal eells of the endozoie

branehes ofeen eniarged, subhamate, irre.-

gularly elayate, or･ subdivarieately .fork--

ing; ereet sporangifer6us fiIaments exter-

nal, the sirnpler eonsisting of a siugle･

]pedieel eell beaTiRg 1-3 sporangia or very

rarely exserted sporangium sessile on the

.endozoie filaments, the larger showing 1-9

          '
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'short branehes, up t,o 300pt high, ineluding hairsj branches 1-3 eelled, rarely

see tnd; eells oE the eTeet filaments 4.5-6.5pa broad, 1-2 times as long as

Proad; ehromatophores small, $ubstellate or trrggular diseoict, near the

eentre of the eell or subpariet･al, showing a sillgle pyrenoid'; hairs and hair-

like prolongations present, 2.5pt wide, attaining a length o£ 125--170pa longi

monosporangia.termiiial or lateral, so}it-ary, binate; or ternate, ovoid or

ellipsoid, 10-14,u by 6.0-8.5,ct.

    This speeies has been foimad in aind on the -stalks, stolons and less eom-

monly hydranths o£ small eampanularian hydroids' attaehed to Sargasstem

serrat･ifoZitein. The endozoie parts are embeddect prineipally ･in the inner

layers of the perisare of t･he stalks, stolons and oceasionally the hydranths.

    This plant agrees quite well with Acptochaeti2escz infestans HowE et ..

HoyT. The mat-erial examined is undoubtedly the same species khat HowE

and HoyT ctesqribed from Beaufort; although the endozoie ffLarnents o£ the
present speeimens are more or less broader than those of the speeimens

             '
    The expense for eoUeeting material of khe present-study was de£rayect

partly by the subsidy £rom the Department o£ Edueation alld part!y .by

that from the Japan Soeiety £oar Promotion of Seieptifie Resear.eh, for
which the writer expres$es, his best t･hanks.･


