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SOME SOIL ALGAE FROM JAPAN* 

By 

~asaru AKIYAMA 

Institute of Biology, Shimane . University 

Introduction 

A good deal of attention has been paid to the study of soil algae concerning with their 

d~stribution , ecology and taxonomy during the .present century. Many an exellent study 

(e. g. BRISTOL, 1920 ; PETnRS13;N, 1931 ; JOHN and FRITSCH, 1942) by means of cultures 

of soil samples has shown that there ' are many interesting algal communities consisting of 

various algal taxa in respectively diverse soils each varied in those of chemical ingredients 

and physical conditions. Recently a considerable amount of work on the soil algae has 

been done dealing with their life cycles, morphological details , physiology and ecology 

of those algae. And those succesiul results are 'owing to the ' establishment of ' methods in 

axenic cultures of algae. On the life cycles and 'taxonomic details of Chlorococcacean and 

Chlorosphaeracean algae , several noteworthy studies' ha~re been published by BOLD 

(1942) , STARR (1955) , HERNDON (1954, 1958) , DEADSON (1959) , TRAINOR and MCLEAN 

(~964) and others. On the other . hand a good deal . of survey in distribution and ecology 

of soil algae has been issued by many authors viz. BROOK (19 52, 1956 ; distribution and 

ecology of FritschieZZa tuber.osa IYENGAR) , C~IBB (1956, 1958_; Australian flora) , DURRELL 

(1959 ; Colorado) , GORl (1960, 1961 ; Texas and alpine flora) , HILTON and'- TRAINOR 

(1963 , ･Connecticut) , JoHNSON (1962 , Malayan . and N~w Guinean flora) and SHIELDS and 

DROUET (1962 , Nevada Test Site) 

Very little is known about the algal flora of Japanese'soi･Is as yet, and the 'basic'problem 

of the vegetation of ' both trrestrial macro-algae and subterranean micro-algae is not clear 

In 1941 OKADA investigated for the first time the soil algal vegetation of acid soils under 

the Sasa panicuZata community in Mt. Hakkoda , Tohoku region of Japan , and it was 

observed that the most copunon species of this region were such algae as Hormidium 

fZaccidum A. BROUN , Stichococcus bacillaris N. AEGELI and Chlorella vuZgaris BEYER. Recently 

in 1960 AKlYAMA and HlROSE recorded . an interesting terrestrial alga, Fritschiella tuberosa 

IYENGAR from several localities in Japan. L,ater in 1961 a preliminary report dealing with 

an ecology and taxonomy of the macro-vegetation of soil algae in San-in region of. Tapan 

was given by the present author. In this report, more detailed algal components of 

Japanese soil flora was given, and forty-five algal taxa belonged to the each of Chloro-

phyceae, Xanthophyceae, Cyanophyceae and Rhodophyceae were listed. Still later the 

present author begins a series of study on the micro-algal components of the Japanese soil 

~~ The research is supported in part by Grant No. 4084 of the Ministry of Education of - the 

Japanese' Government 
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f1ora　by　means　of　cu1tures　of　soi1samp1es，and　severa1accounts　of　new　records　and－

eco1ogica1notes　wi11be　given　e1sewhere．

　　In　th1s　paper，the　author　w1shes　to　make　an　a㏄ount　of　the　out1me　of　a1ga1vegetat1on

of　Japanese　s011s　and．presents　a11st　of　a1gae　exammed．

　　The　author　w1shes　to　express　h1s　great　thanks　to　Professor　Emer1tus　Y　YAM1虹）A　of

Hokka1do　Un1vers1ty　for　h1s　kユnd　guエdance　and　cnt1c1sエ皿through　the　course　of　th1s　study

　　Thanks　are　a1so　to　be　offered　to　Professor　H　HエR0sE　0f　Kobe　Umvers1ty　for　h1s

va1uab1e　suggest1ons　and　encouragement

Ma．teria．1s　a111d－lM1ethod．s

　　The　s011samp1es　used　m　th1s　stud．y　were　obtamed．from▽ar1ed．1oca11t1es　m　Japan

（Text－f1g　1），and－the　samp1es　were　co11ected．from　var1ed．reg1ons　such　as　arab1e1and．s，

gard．ens，forests　and　grassy　pヱa1ns

　　The　co11ect1on　of　s011mater1a1s　was　genera11y　done　by　a　ster111zed　grass　tube

　　Acrudecu1ture（prmary）wasmam1yused．forthegenera1mspect1onofso11a1ga1
com㎜un1t1es（P工V　F1gs6，7）and　m　case　of　need　an　un1a1ga1curture（secondary，non

bacter1a－free）was　use（丑　The　cu1ture　med．1um　most　genera11y　used．was　BR工sT01L’s　agar

（B0LD，1949）Both　art1f1c1a1and－natura111ght　were　used．m111um1natmg　the　cu1tures，and．

the1ntens1ty　of　the11ght　reachmg　the　cu1tures　was　genera11y　rangmg　from　ca200to300

1ux　The　cu1tures　were　set　up　at　temperatures　wh1ch　f1uctuated，a㏄ordmg　to　season，

between　ca　20o　to30oC

Eco1ogica1Notes

　　1）　Ge皿era1aslP㏄t　o皿仇e　compo皿e皿ts　of　Ja・Panese　soi1a1gae

　　In　the　s011s　exammed　m　th1s　study，Ch1orophyceae　and－Xanthophyceae　are　the　most

remarkab1e　m　those　of　spec1f1c　component　and．number　of　md．1▽1d．ua1s　The　most　abmd．ant

（do㎜mant）spec1es　found－1n　vanous　s011s　are　such　a1gae　as　CんZoroooc6〃刎　（mc1ud．mg

severa1not1dent1f1edspec1es），Hπ伽6〃刎∫Zα㏄zゐ刎ABR0口N，8勿oんo㏄oc狐ろα6〃α閉

NAEG　and一肋伽あ∫5必妙r伽ω5PETERsEN，and．such　a1gae　as0脈060㏄伽ろκα〃o物5

GR0B后TY，13rα6姥αoo㏄ωzげθg・〃Z〃z∫（PETERsEN）STARR　Mo〃oαZzα肌r〃z5GRENEcK　and－

1）αo妙Zooo060ク5z∫肋ψん滅ozゐ5HANsGIRG　are　comparat1ve1y　rare　The　co㎜㎜on　genenc

co皿ponent　of　subterranean＝m1cro－a1ga1co皿mun1ty　compared．w1th　that　of　terrestr1a1a1ga1

com㎜unity　is　shown　in　tab1e　I．

TABLE　I．

Classes and Orders Macro-algal flora Micro-algal flora 

CHLOROPHYCEAE 
Volvocales Chlam yd omonas ChZam yd omonas 

Tetras porales Ourococcus, Coccomyxa Ourococcus 

Ulotrichales Stichococcus, Hormidium Stichoccocus, Hormidium 

Chaeto phorales Fritschiella, Microthamnion, Fritschlella, Microthamnion, 

Trentepohlia Cephaleuros, Gongrosira 
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Oedogoniales 

Chlorococcales 

Zygnematales 

XANTHOPHYCEAE 

CYANOPHYCEAE 

RHODOPHYCEA-E 

EUGLENOPHYCEAE 

Masaru AKIYAMA 

Ph yco peltis 

Oed oc la d i u m 

Chlorococcum, Scenedesmus, 

Protosi phon 

Zygogonium, Cosmarium, Cy-
lind roc ystis 

~otrydium, Vaucheria 

Phormideum, Oscillatoria, Ly-

ngbya, Nostoc, Cylindrospermum, 

Schizothrix, Scytonema, Stigon-

ema 

Porphyrid ium 

Chlorococcum, Palmellococcus, Sco-

tiella, Ankistrodesmus, Selenas-

trum, Scenedesmus 

Zygogonium, Cosmarium, Cylin-
d roc ystis 

1~0trydiopsis, Monodus, Bum~lle 

' ria, Monocilia 

Phormidium, Oscillatoria Lyng-

bya, Nostoc, Cylindrospermum, 

Dactylococcopsis, Westiellopsis, Sti-

gonema 

Euglena 

It should be noticed that most algae would be to form into both terrestrial macro-colony 

A__n_d subte_rra_n_A_a__n_ m_ _ic_ro-colo_n_y (or solitary form) , i_n_ t_h_p_ (1_asA_ of (1_A_rtain algae sl_lr_h a_* 

Gongrosira terricola BRISTOL , Stichococcus bacillaris NAE~}. , Monocilia vi~idis GRENECK , 

Ankistrodesmus falcatus (CORDA) RALFS , Selenastrum westii G . M. SMITH , Dactylococcopsis 

rhaphidioides HA~;]JSG. and certain species of EugZena can be recognized only under the 

cultural condition, namely , it seem_es that those algae are distributed as small colonies or 

solitary cells under the natural condition. On the contrary, in sometimes , the following 

algae form into varied-large macro-colonies (viz. TrentepohZia , Hormidium , Fritsch ieZZa , 

Zygogonium , ~otrydium , Vaucheria , Oscillatoria , Cylindrospermul?z , Stigonema , Porphyridium 

and etc.). The type of colonization of macro-colonial terrestrial algae was already described 

in a previous paper by the present author ' (1961). The sumrD_erib-ed data on the quantity 

of species appeared from soil cultures comparing with those of terrestrial macro-algae is 

shown in table 11 . 

TABLE 11 . 

C1asses Macro－f1ora判 1Mlicro－f1ora Tot．

CHLOROPHYCEAE 30 51　（11） 70

XANTHOPHYCEAE 3 12　（2） 13

CYANOPHYCEAE 11 26　（5） 32

RHODOPHYCEAE 1 ユ

EUGLENOPHYCEAE 2 2
BACILLARIOPHYCEAE 15 ユ5

Tot． 45 106　（18）米2 138

~~l based upon 
2'~'.' the species 

the data of slirvey 

found in both flora. 

in 1961. 
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The table 11 shows clearly that Chlorophycean and Cyanophycean algae are remarkable 

in both case of micro-and macro-flora of Japanese soils ; moreover, on the speciation of 

the soil algae the most part of algal me~nbers is occupied by unicellular and filamentous 

Chloropyceae. The dorrrinancy of Chlorophycean algae in the soil flora has been recognized 

also in the case of English soil (JOHN , 1942 ; JOHN and FRITSCH , 1942) and American soil 

(HILTON and TRAINOR, 1963) . On the contcary , in such cases of Europian soil (PETERSEN , 

1931) , English soil (BRISTOL, 1920) and New Guinean and Malayan soil (JOHNSON, 

1962) , it was observed that the Bacillariophyceae or Cyanophyceae was most abundant in 

their communities. According to JOHN (1942) , the distribution or occurence of algae is 

influenced by certain soil conditions such as pH and concentration of Calcium Carbonate , 

and , moreover, it was regarded that most Cyanophycean algae thrive ' in alkaline region, 

and Chlorophycean algae mostly occur in acid region. It is therefore assumed that one of 

the cause of the dominancy of Chlorophycean algae in Japanese soil flora is owing to 

an environmental factor of acidic agro-type 

2) Agro-type and algal vegetation 

An agro-type is one of the most important factor of soil algae relating to their dist-

ribution and ecology. Some examples of the data 0L the chemical ingredients and p,hysical 

conditions of the soil samples examined in this study are given in table 111 

TABLE III. 

Al pine 

Humidity Chlorinity ~~2 Total Electric 

Agro-types (water content) pH Nitrogen ~8 conductivity 
(o/Q)~~l (mgr/soil I gr.) (mgr/soil I gr) ( p(j/cm2) 

Cultivated 4 . 4~7 . 2 O . 1 43- 61-440 
soils 4 . 260 

Forest 17 . 8- 4 O-6.9 O . 156- 26-420 
soils 36 . 5 5 . 535 

Al pine 4 . 4~7 . 4 O . 213- 20-100 
soils o . 426 

Reclimed 3 . 6~6 . 5 O . 06- O . 970- 630-
soils 3 . 02 3 . 140 3200 

~~1 treated at 120'C (3 hrs.) ; ~~2 by MoHR's method ; ~~8 by Semi-Micro KJEHLDAHL'S method 

As will be seen from the table , the most part of Japanese soils exao:lined shows a 

characteristic acidic agro-type. Additionally the souces of soil sa~rples examined are 

varied, and those are weathering products of such rocks as Granite , Limestone , Basalt, 

Rhyolite , Andesite , Serpentinite and Volcanic ashes 

Table IV gives an agro-type and each of the element of that algal communities 

The relation of an agro-type and algal community shown in table IV would lead us to 

suppose that the cultivated soils show the most complicated algal components in their 

communities , on the contrary, the alpine soils show relatively poor vegetations in their 

algal elements. It is also clear that Hormidium flaccidum (KUETZ.) HEERING, Chloro-

coccum spp.. Phormidium spp., and Monodus subterraneus PETERSEN Occur in any of the 

a*o'ro-type, and also such algae as Stichococcus bacillaris NAGE., Nitzschia obtusa var. 

scaZpelliformis and Hantzschia amphioxys (EHR.) GRUN. frequently occur in varied soils 
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CHLOROPHYCEAE 
Chlamydomonas spp. 

Ourocoicus bicaudatus 

Stichocbccus bacillaris 

Hormidium flaccidum 

Microthamnion kuetzingi. 

FritschieZla tuberosa 

Gongrosira terricola 

Trentepohlia sp. 

Chlorococcum spp. 

~racteacoccus irreg. 

Scotiella nivalis 

Scenedesmus bijuga 

Sc. dimorphus 

Sc. quadricauda 

Sc. perforatus 

Ankistrodesmus falc. 

Selenastrum westii 

Protos'.phhon botryoides 

Oedogonium sp. 

Spirogyra sp. 

Mougeotia sp. 

Zygogonium ericetorum 

Cosmarium urceum 
CyZindrocystis brebbis. 

XANTHOPHYCEAE 
Monodus subterraneus 

~otrydiopsis arhiza 

~otrydium granulatum 

~umiZleria exilis 

Monocilis viridis 

Vaucheria sp. 

C Y ANOPHY CEAE 
Dactylococcopsis rhaph. 

Phormidium spp. 
Nostoc spp. 

Cylindrospermum majus 
OscilZatoria spp. 

Stigonema ocelatum 
Westiellapsis prorifica 

BACILLARIOPHYCEAE 
Nitzschia obtusa var. 

scal pellif ormis 

Hantzschia amphioxys 
Frusturia rhomboides 

Eunotia arcus 
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It1s　a1so　ev1d．ent　that　the　nature　of　bas1c　rock，s011substrate，has　an1mportant　eco1og1ca1

mf1uence　upon　the　s011a1gae　In　the　case　of1mestone　reg1ons（Ak　V1～7，Ak　V皿1～

7，N1W　1～8，cf　F1g　I）such　algae　as肋r刎励〃刎∫Z㏄o〃〃伽　（KlUETz）HEERTNG，

8肋んooo㏄伽ろααZZ〃z∫NAEG，Zツ9・og・oη〃刎κκ肋〃刎KUETz，C〃oブocooω刎sp　and．Mワ〃oあ5

舳肋rr伽〃5PETERsEN　are　common　m　that　reg1ons　and　some　mstances　such　a1gae　as

F〃なoんκZZα肋ろθr05αIYENGAR　8oo勿θZZα〃ηαZz3（SHUTT）FRITscH　and－Brαo玄θα6060〃5sp　are

a1so　occur，howeYer，m　genera11y，the　Yegetat1on1s　raret1ve1y　poor　or　m．onotonus　as

compared．w1th　that　of　another　reg1on

　　On　the　contIary　the　vo1can1c　ash　reg1ons，the　so－ca11ed。㍗Kuroboku”（Oh　IV　1～10，

Sh　sa］V1～15，Sh　sa　］X　1～7cf　F1g　I）have　fa1r1y　conp11cated．a1ga1commun1t1es，

name1y，the　fo11owing　a1gae　are　common1y　o㏄urred．；C〃α刎ツ6o〃o伽3∫ηoω加θPRてNTz，

R砂肋6o〃θ刎α彦θげθ5か｛∫AKIYAMA，3此ゐooooω5　ろαo〃αγづ5NAEG．，石br刎〃加刎！1α60〃〃柳

（KUETz）ABR，C〃or060㏄〃刎sp，Bブκ肋60㏄伽κ〃g〃Zα閉（pETERs）STARR，Rα∂z05幼αθ7α

sp．，D乞o妙06〃orあsp．，Tτoo〃30励αα功κα（RE工NscH）HANsG．，アPZ伽尾z05幼αθr加，sp．8co加ZZα

η〃αZz5　（ScHUTT）　FRエTscH，　丹oz05ψんoπ　ろo炉ツozゐ3　（KUETz）　KLEBs，8oθ惚ゐ5刎刎

q伽みκα〃ゐ　（TURpエN）　BR自BBIs0N，　CツZ伽み06ツ莇5　ろ陀肋350〃τ　MENEG亘，　Zツgogoη刎刎

舳励o閉刎KUETz，肋刎あ3∫泌妙〃〃ω5PETERsEN，Cんαブααoがz5　舳〃舳αPAscHER，
3o炉ツ励oがz5〃肋湖　B0Rzエ，B〃刎〃θ〃αθ〃Zz5KLEBs，肋〃oo〃αηκ〃z∫GRENEcK，E〃gZθ伽

ク伽o加〃SUIR．and．certain　species　of　Pennate　d．iatoms　and．Cyanophycean　species．

　　But　for　the　present　state　of　our　know1edge，we　have　not　as　yet　suff1c1ent　d．ata　on　the

d．1str1but1on　of　so11a1gae　to　g1▽e　an　accurate　cons1derat1on　on　the　re1at1on　o士between　s011

a1ga1commumt1es　and．agro－types

Taxommic　Notes

　　As　a1ready　shown　m　tab1e1皿，f1fty－one　kmd．s　of　Ch1orophyceae，twe1eYe　Xanthophyceae，

two　Eug1enophyceae，f1fteen　Bac111ar1ophyceae　and　twenty－seven　Cyanophyceae，and　tota1

of　one　hundred　and　seven　k1nds　of　a1gae　are　recogn1zed　from　the　cu1tures　of　Japanese

s011sa皿ples　The1ocat1ons　and．the　abbrev1at1ons　of　the1oca11t1es　m　wh1ch　the　s011

samp1es　were　obtained．are　shown　in　the王o11owing　map（Text－figure　I．）．一In　the　fo11ow三ng

taxonom1c11st，the　arrangement　of　the　genera，fam111es　and　orders1s　genera11y　based

uponGlMlSMITH（1950）

A　List　of　Japa。皿ese　Soi1A1ga．e

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　C亘L0ROP亘YcEAE

　　F1fty－one　kmds　of　Ch1orophycean　a1gae　mc1ud1ng　four　k1nds　of　Vo1vocacean　a1gae，

two　k1nds　of　Tetraspora1ean　a1gae，three　k1nd．r　of　U1otr1cha1ean　a1gae，f1▽e　kmd，s　of

Chaetophora1ean　a1gae，twenty－seyen　kmds　of　Ch1orococca1ean　a1gae，one　kmd　of　Oedo－

goma1ean　a1ga，and－nme　kmds　of　Zygnemata1ean　a1gae，are　recogn1zed．　The　fo11owmg

a1gae　are　new　record．s　from　Japan，v1z　Go〃9ブo∫πα姥rrκoZα　BRτsT0L，CんZoroo066〃〃

θ6〃〃ozツ9o肋刎STARR，1≡；rαo姥α606ω∫脈rθg〃Zαrz∫　（PETERsEN）　STARR　PαZ〃zθZZ0600ω∫クブozo一

肋κozゐ5（KUETz）C亘0D　and．certam　spec1es　of　Ch1orosphaera1ean　a1gae

　　Eco1og1ca11y　such　a1gae　as8肋んooocω∫肋c〃α閉NAEG，肋ブ伽6伽〃！Zα㏄zあ刎（KUETz）

ABRandC〃orooo㏄〃刎spare1mportantd，ommantmenbersofs011co㎜皿un1ty
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Ko .V I I･(4, 5 ) 

Ka' X･ ( I -6) 

Ni ' V I I.(l-8 ) 

Oh. IV.(l- I O) 

S h. 

scL'IV'( I -15) , 

ma' I I I'( I -4), 

IX ･(1 - ~ ), 

IV ･a - I O), 

O V ( l~-9) C Cl) ya VI<l-9), c3 Ky. IV･( l-5) ga IV(1-~4) ~･(1,~'4)9 

in･~(1,2)s ~a･ I･CI 6), 
'~' 

D ¥¥ ra･IV･(l-3), tCL'IV･(l-5) ~~ l Am Xr(1,~'y) da V(l-3) kl IV･(lA･4); 

gc9 SO 'V･ ( l,v~~ e･V･ (1 ~" 3) 
Explanation of Locality Abbreviation in Figure I . 

Vur. (1-3) : Asahigawa, Hokkaido (cultivated Soils) : Aug. 1963. 
VEI. (l-6) : Sapporo, Hokkaido (cultivatcd soils, and garden soils) ; Aug. 1963. 
~1. (1, 2) : Noboribetsu, Hokkaido (forest soils) ; July' 1963. 
VH. (1) : Mt. Yubari, Hokkaido (alpine soil ; serpentine region) : July 1963. 
'W. (1-3, 6, 7) : Noto-hiratoko, Ishikawa Pref. (forest soils) : July 1964. 
X (1-6) ICanazawa, Ishikawa Pref. (garden soils) ; Oct. 1964. 
VEI (1-17) Mt Tateyama Toyama Pref. (alpine soils) ; Aug. 1964. 
~I. (l-8) : Niimi. Okayama Pref. (forest soils : Iimestone region) ; July 1964. 
IV. (1-10) : Hirusenbara, Okayama Pref. (volcanic ash region) ; Apr. 1965-
V. (l-8) : Oki Islands, Shimane Pref, (forest soils and cultivated soils) ; Mav 1965. 
V.(1-4) : Masuda, Shimane Pref. (forest soils) ; May 1965. 
V. (1-7), V~ (1-7) : Akiyoshidai, Yamaguch Pref. (grassy,plain ; Iimestone region) ; May 1965 July 1964 
~. (1, 2) : Moji, Fukuoka Pref. (grassy plain) ; March 1965. 
W. (l-5) : Kohayashi, Miyazaki Pref. (cultivated soils) : Apr. 1965. 

VE. (4, 5) : Sagawa, Kochi Pref. (forest soils) ; July 1964 
. Xl:, (l-7) : Amami. Islands (limestone region) ; Nov. 1963. 
sa. IV. (1-15) : Mt. Sanbe, Shimane Pref.(volcanic ash region) ; Apr. 1963 
sa. K. (1-7) Mt Sanbe Sept 1964 

(1 4) ma IV (1-lO) ma V. (l-12), ma. C. (1) ; Matsue, Shimane Pref. (cultivated SOils. forest ma ~. -
soils) ; March 1964 Apr 1962 May 1963, may 1962. 
ya, Vl. (1-9) : Yasugi, Shimane Pref. (reclimed region) ; June 1962. 
ga ~r (1-4) ga X (l-4) : Matsue. Shimane Pref. (forest soils) ; Apr. 1964, Oct. 1964 
in.' ~. (1, 2) : M~tsue. Shimane Pref. (grassy plain) ; Oct. 1964. 

ka. I . (1-6) : Kawamoto, Shimane Pref. (cultivated soils, forest soils) ; Jan. 1965. ' 
ra. IY. (1-3) : Matsue. Shimane Pref. (garden soils) : Apr. 1965. 
ta. IV. (1-5) Izumo Shimane Pref (forest soils) Apr 1965 
da. V. (1-3) Matsue Shimane Pref (cnltrvated sonls) May 1965 
ki. IY. (1-4) Matsue Shimane Pref (forest soils) Apr 1965 
so. V . (1-3) : Izumo. 'Shimane Pref. (grassy plain) ; May 1965. 

e. V . (l-3) : Matsue. Shimane Pref. (forest soils) ; May 1965. 
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Order Volvocales 

Frequently , the palmelloidal stage of Chlamydomohas were obseved in varied soils; and 

mostly they occurred in moist soils 

Chlamydomonas umbonata PASCHER 
Loc. Ok.V. (6). 

Chlamydolnonas snowiae PRlNTz 
L,oc. Sh. sa. IX.(2, 7). 

Chlamydomonas pseudo-elegans FRITSCH et JOHN 
Loc. Ni. VD:.(1). 

Chlamydomonas sp 
L,oc. Sh. da.V. (1). 

Order Tetrasporales 

An interesting Tetrasporalean alga Ourococcus bicaudatus GROB~TY has been recognized 

from the macro-algal cornmunity of San-in region (AI~IYAMA, 1961) 

Gloeocystis gigas (KUETZ.) L,AGERH 

It seems that the occurrence of this al*-a is an abnormal case 

Loc. Am. Xl. (3). 

Ouroccocus bicaudatus GROB~TY 
Loc. Sh. ga. IV. (1) ; Ky.IV. (3) ; Sh. so. V. (1, 2). 

Order Ulotrichales 

Hormidium flaccidum (KUETZ.) A. BR. is a common alga found in macro-algal com-

munity, and Stichococcus bacillaris NAEG. is one of the most abundant species in micro-

commumty 
Raphidonema terrestre sp. nov 

Cellulae singulae vel binae , elongatae ad fusiformes , Iateribus rotundatis, 10 /1 Iongit-

udine~ mediocri , 2 /1 Iatitudine mediocri. Chromatophori cellularum iuniorum solum 

parietales. Pyrenoidea nulla 

Propagatio asexualis per divisionem cellulis 

Propagatio sexualis ignota. 

Loc. Sh. ga. IV. (1) ; Oh. IV. (7) ; Sh. sa. IX. (3). 

Stichococcus bacillaris NAEG 

Loc. Sh. ga. IV. (2, 3) ; Sh. ya. VI. (5) ; Hr. VD:. (7) ; Am. X!:. (5) ; Mb. V. (3) ; Ky. IV. 

(1, 3, 4) ; Ka. X. (2) ; Sh. sa.'1X. (3, 4, 5, 7) ; Yu.VD:. (1). 

Horlnidium flaccidum (KUETZ.) A. BR 

Loc Sh sa IV (2-7) Sh ya VI (2 lO) Sh. da. V. (2, 3) ; Sh. ga. IV. (2, 4) ; Ka. 

X (5 6) Oh IV (1-lO) Hr Vl: (2) Ta ~l (7, 10, 13, 14) ; Am. Xl:. (3, 5) ; Ni. 
VD:. (3, 4). 

Order Chaetophorales 

Althongh , Fritschiella tuberosa IYENGAR is one of the most abnndant species in macro-

community , the distribntion of this alga is restricted in the neighbonring districts of ponds 

and rice-fields. On the contrary Gongrosira terricola BRISTOL Occurs in varied soils. It 

seems that the case of Stigeoclonium is an abnormal 
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Microthamnion kuetzingianum NAEG. 

Loc. Sh. ma. V. (6) ; Sh. so. V. (3) ; Sh. ya. VI. (5) ; Sh. ma. C. (1) ; Am. Xl:. (2, 3). 

Stigeoclonium sp 

L,oc. Ya. XI:. (2, 3) ; Sh. ma. IV. (5). 

Gongrosira terricola BRISTOL 

Loc. Hr. Vrr. (2, 7) ; Ta. VHI. (7) ; Mb. V. (1) ; Ko. VD:. (4) ; Ka. X. (1, 3) ; Sh. sa. (1) 

, Sh ga IV (l-3) ; Ok. V. (3). I¥;lew to Japan. 

Trentepohlia sp. 

Loc. Sh. ma. Ill. (1) Nl VD: (5) Ak Wil (1) 

Order Chlorococcales 

This group is the most remarkable in both of that quantity and quality. The abundant 

members are ChZorococcum , ~racteacoccus , Scenedesmus and Planktosphaeria , but the specific 

identification of certain taxa snch as Chloroboccum , ~racteacoccus , Spongiochroris and etc 

is very difficult and needs "a careful observation under an axenic or unialgal 'culture 

Chlorococcum echinozygotum STARR? 
L,oc. Sh. sa. IX. (5) ; Ok. V. (2) ; Ka. X. (5). New to Japan. 

Chlorococcum *_p 

A number of Chlorococcum has been recognized from cultures of varied soils but the 

zoospore formation has not been observed. 

Trebouxia sp 

L,oc. Sh. ga. IV. (4) ; Mo. 111. (1). 

Bracteacoccus irregularis (PETERSEN) STARR 
Loc. Sh. ga. IV. (3) ; Oh. IV. (2, 4) ': Ta. VII. (10). New to Japan. 

Bracteacoccus sp. ' 
Loc Ni. VD:. (1) ; Ok. V. (8) ; Oh. IV. (5) ; Yu. VD:. (1). 

Radiosphaera sp. ? 

'Loc. Sh. sa. ~~. (7). 

Spongiochloris sp 

Loc. Ni. VD:. (7) ; Ok. V. (5). 

Dictyochloris sp 

L,oc.' Oh. IV. (2). 

Palmellococcus protothecoides (KUETZ.) CHOD 
Loc. Ta. VEI. (2) ; Sh. sa. IV. (1, 3) ; Y'u. Vrr. (1). New to Je~Pan. 

Trochiscia aspeia (RElNSCH) HANSG 

Loc. Oh. IV. (2). 

Planktosphaeria sp. ? 

Loc. Ta. Vlll. (9, 10, 13, 15) ; Mo. 111. (2) ; Sh.' ki. IV. (2) ; Oh. IV. (1) ; Ni. VU:. (6) . 

Scotiella nivalis (SCHUTT.) FRITSCH 

Generally this alga is common as a cryophytes in colonred snow such as reddish brown 

snow and brown snow 0L alpine region of--Japan and other countries (FUKUSHIMA, 1963, 

GARRlC , 1965) , nevertheless, the alga occurs freqnently both in alpine and lowland soils 

In; young cultures the. cells are green and frepuently 2, 4, 8 autospores are formed, and 

in old cult.nres , cells contair~ yell_o. wish orange coloured granules 

Loc~ Ta. VDI. (7, 10, 13, 14) ; Sh. ta. IV. (5, 6) ; Ok. V. (4) ; Oh. IV. (5) ; Ak. VD:. (7) . 
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Protosiphon botryoides (KuE(rz.) KLEBS 

Loc. Sh. sa. IX. (6) : Sh. ya. VI. (5, 6) ; Ka, X_. (2) ;. Ok. V, (4, 7). 

Characium sp. ~ 
Loc. Am. Xl. (3) . 

Scenedesmus bijuga (TURPlN) LAGERH 
Loc. Sh. so. V. (1, 3) ;_ Sh. ma. C. (1) ~ .Sh. ~a. X. (T, 2) ; Hr. Vrr. (2) ; Ka. X. (2) ; 

Ok. V. (4) ; Ni. Vrr. (5) ; Am. Xl:. (1, 4). ' 
Scenedesmus perforatus LEMM 

Loc. Sh. ma. C. (1). 

Scenedesmus quadricauda (TURP.) BR~B 
Loc. Am. Xl:. (2, 4) ; Sh. sa. IV. (12). 

Scenedeslnus quadricauda (TURP.) BR~B. var. parvus G. M. SMITH 

Loc. Sh. ma. C. (1). 

Scenedesmus quadricauda (TURP.) B-REB: var. quadrispina (CHOO.) G. M. SMITH 

Loc. Am. Xl:. (3). 

Scenedeslnus obliquus (TURP.) KUETZ 

Loc. Am. XI:. (1-4) . 

Scenedesmus abundans (KlRCHN.) CHODAT var. brevicauda G. M. SMITH 
Loc. Am. XI:. (2). 

Scenedesmus dihlorphus ' (TURP.) KUETZ 

Loc. Sh. ga. IV. (1). 

Schroederia setigera (SCHROED.). L,EMM 

It seems that the occurrence of this alga is a probably abnormal case 

Loc. Am. Xl. (2) . 

Ankistrodesmus falcatus (CORDA) RALFS 
Loc. Sh. ma. C. (1) ; Sh. ma. V. (9) ; Ok. V. (4, 7) ; Am. Xl:. (3, 4). 

Selenastruln westii G. M. SMITH 

Loc. Sh. ITLa. C. (1) ; Hr. Vrr. (20). 

Kirchneriella obesa (W. WEST) SCHMID. var. aperta (TEIL,,) BRUNTH 

It seems that the occurrence of this alga is a probably abnormal cas~ 

Loc. Am_ Xl ･ (2) .-

Kirchneriella obesa (W. WEST) SCHMID. var. major (BERN.) G. M. SMITH 

It seems that the occurrence of this alga is a probably abnormal case 

Loc. Am. Xl:. (3) . 

Order Chlorosphaerales 

Althongh certain members of Chlorosphaeralean algae were occurred, the details of those 

algae have not been examined 

Order Oedogoniales 

Oedocledium operculatum TIFFANY has been collected from several localities in Japan 

by the present author , but the alga has not been occurred in cultures 

Oedogonium sp 
Frequently sterile filaments of this alga were occurred , but the occurrence of this alga 

is probably abnormal case 
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Order Zygnematales 

Cylindrocystis brebissonii MENEGH. , Mesotaenium sp. and Zygogonium ericetorum KuETz. 

are often occur in macro-algal communities of moist soils. But in the case of Zygbgonium, 

the growth in culture is unfavourable. It seems that an occurrence of filamentous ine:nbers 

snch as Mougeotia and Spirogyra is an abnorrnal case 

Mesotaenium sp 
Loc. Sh, ma. V. (5, 7) ; Sh. ma. IV. (5,6). 

Cylindrocystis brebissonii MENEGH 

Loc Sh ga IV (1-3) Sh. e. V. (3) ; Ka. X. (2, 5) ; Sh. sa. IX. (6) Oh IV (5) 

Cosmarium granatum BR~B 
Loc. Am. Xl:. (3) . 

Cosmarium urceum W. et G. S. WEST 
Loc. Am. Xl:. (5) : Sh. ga. IV. (1) ; Ka. X. (2). 

Cosmarium holmiense LUND Var. integruin LuND 
Loc. Sh. ma. 111. (2). 

Cosmarium rectangulare GRUN, var. africanum W. et G. S. WEST 
Loc. Sh. ma. 111. (2). 

Zygogonium ericetorum KUETZ 
Loc. Sh. ma.V . (7) ; Sh. ga. IV. (1, 2) ; Sh. ya. VI. (1) ; Ak. V. (1, 7) ; Ka. X. (2 5) 

TJcr¥o. 'v~ii. ~4, vr-.). 

Mougeotia sp. 
Loc. Sh. ga. IV. (1) .; Sh. ma. FV. (4, 6) ; Am. Xl (~/) 

Spirogyra sp 

Loc. Sh. ma. V. (5) ; Sh. ma. IV. (5, 6). 

XANTHOPHYCEAE 

Tweleve kinds of Xanthophycean algae including six kinds of Heterococcalean algae , 

four kinds of Heterotrichalean algae and two kinds of Heterosiphonalean algae are 

recognized. The following algae are new records in Japan , viz. Monodus snbterraneous 

PETERSEN, Monodus dactylococcoides PASCHER , Monodus acuminata CHODAT . Chlorocloster 

inaequalis PASCHF*R, Bumilleria exilis KLEBS and certain species of Monocilia. 

Order Heterococcales 

Monodus subterraneus PETERSEN is one of the most common species in Japanese s'oil 

flora, and occurs in varied soils. 

Monodus subterraneus l)ETERSEN 
L,oc. Sh. sa. IX. (2) ; Sh. sa. IV. (1, 2, 4) ; Sh. ga. IV. (2) ; Sh. so. V. (1, 2) ; Sh. ya. 
VI. (lO, 14) ; Sh. ta. IV. (1, 2) ; Ni. VII. (7) ; Oh. IV. (1, 3) ; Ok. V. (5) ; Yn. VU:. (1j ; 

K y. IV. (l-5) ; Ta. Vul. (1, 9). New to Jap~n. 

Monodus dactylococcoides PASCHER 

Loc. Sh. ma. C. (1) ; Sh. ma. IV. (5) ; Sh. ma. V. (4 5 6) Ok V (5) Hk VDI (1 

2, 5) ; No. VOI. (1). New to Japan. 

Mohodus acuminata CHODAT 
Loc. Ka. X. (1). New to Japan. 
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Chlorocloster inaequalis PASCHER 

Loc. Ka. IX. (1) , New to Japan 

Characiopsis Ininima PASCHER ? 

This alga is also obtained fro~n the surface 0L Ieaves of Camelia 

L,oc. Sh. sa. IX. (1). New to Japan. 

Botrydiopsis arhiza BORZI 

Loc. Sh. sa. IX. (1, 4) ; Sh. in. X. (2) ; Sh. ga. IV. (2) ; Ka. X. (2, 3) ; Ky. IV. (4) ; Mb 

V. (3) ; Ok. V. (3). 

Order Heterotrichales 

~umiZleria exilis KLEBS Shows a relatively common distribution in San-in region , but 

this alga has not been recognized in natural condition. An int.eresting heterotrichous 

Heterotrichalean alga Monocilia. often occurs in the forest soils of San-in region 

Bumilleria exilis KLEBS . . 
Loc. Sh. sa. IX. (1, 4) ; Sh. ta. IV. (1, 2, 4, 5) ; Sh. so. V. (2) ; Sh. e. V. (1, 3) ; Sh. 

ki.IV. (1, 4) ; Ak. V. (7) ; Oh..V. (2, 6, 7) ; Ky. IV. (4). New to Japan 

Tribonema aequale PASCHER 
Loc. Sh so. V. (3) ; Ok. V. (7). 

Monocilia viridis GERN 

Loc. Sh. sa. IX. (1) ; Sh. in. X. (1, 2) ; Sh. ka. I . (3). New to Japan. 

Monocilia mainxii (VISCHER) ? 

Loc. Sh. ta. IV (2) . New to Japan. 

Order Heterosiphonales 

In the macro-algal flora , Botrydium is one of the most common terrestrial alga in Japan , 

however, the distribution 0L this alga is restricted in the cultivated areas, and the growth 

in culture is unfabourable 

Botrydiuln granulatuln (L,.) GREV 

Loc. Sh. ma. V. (1) ; Sh. da. V. (1). 

Vaucheria sp 

Loc. Sh. ma. V. (5) ; Sh. ma. 111. (2) . 

EUdLENOPHYCEAE 

This free-living aquatic member rarely occurs in soil flora , and mostly in a cyst L0rm 

Order Euglenales 

Euglena pascheri Su~I~e 

L,oc. Sh_ sa. IX. (5). 

Euglena sp 
Loc. Sh. ga. IV. (1) ; Oh. IV. (3, 7). 

BACILLARIOPHYCEAE 

Fifteen kinds of Pennate Diatoms are recognized. Certain species of Nitzschia are 

commonly occurred in varied soils 
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　　　　　　　　　　　　　　　　　　　　　Order　Penna1es

Eu〕10tia　arCuS＝■≡：HRE1MlB

　　Loc．Mo．皿．（1，2）；Sh．τa．1V．（3）．

EunOtia．sp

　　Loc．Ni．V皿．（3）；Ok．V．（6）；Ky．IV．（2）．

Co㏄oneis　scl1te11um　EHREMB

　　Loc．、Am．X［．（4）；Ok．V．（2）．

Pi1mu1a．ria　moralis　GRUN0w

　　Loc．Ky．I▽’．（4）．

Pimu1aria　bra皿nii（GRUN）CL　var　amphi㏄pha醐（H　MAYER）HUsT
　　Loc．Oh．1V一．（9）．

Pinn皿1aria．borea1is　EHREMB

　　Loc．Ak．V．（3）．

Fmstu1ia　rhomboides（E旦REMB）DE　T0NエYar　saxonica（EHR）DE　T0NI
　　Loc．Hr．V皿．（2）；Ky．IV．（1，4）；Oh．1V．（9）．

lFrustu1ia．sp

　　Loc．Am．X．（2）．

Cymbeua　tumid．a（BREB）VAN　HEUR
　　Loc．Sh．ma．V．（6）．

Rho脾1odjagi肋er四1a（EH夏EMB）OM
　　Loc　Hr　V皿（7）

I己hopa10dia．sp

　　Loc．Am．X．（1）．

Nitzschia　vermicu1aris（KUETz）GRUN0w
　　L・αSh・甲・・（5）・

Nitzsc阯aobu伽saWSlM工TH▽arsca1pe1肚ormisGRUNow
　　Loc．Sh・ma・（5，6，9，）；Sh・ya・W・（6，7，14）；Sh・e・V・（3）；Sh・9a・X・（2，3）；Ka・

　　X．（1）；Ni．㎜．（3，5）．

Nitzschiapa1ea（KUETz）WSMITH
　　Loc．Sh．ya　VL（4）．

Hantzschia　am＝phioxys（E服EMB）GRUN0w
　　Loc．Sh．ma．C．（1）；Sh．ma．V．（9）；Sh．㎜a．I▽’．（9）；Sh．in．X．（1）；Sh．e．V．（3）；

　　Sh．9a．（2，3）；Sh．ta．IV．（1，4）；Sh．ya．VI．（6，14）；Sh．sa．皿．（6）；Ok．V．（2，3，6，

　　8）；Ka．X．（2）；As．V㎜1．（1）．

　　　　　　　　　　　　　　　　　　　　　CYAN0PHYcEムE

　Twenty－se▽en　kmds　of　Cyanophycean　a1gae1nc1udmg　f1ve　Chroococca1ean　a1gae　and－

twenty－one　Osc111ator1a1ean　a1gae　are　recogn1zed．

　　　　　　　　　　　　　　　　　　　Ord．er　Chroococca1es

AlPhanoca．Psa．9revi11ei（HAss）RABENH

　　Loc．Sh．ma．皿．’（3）．

Eucapsis　terrestris　sp　nov

　Co1on1ae　quadratae▽e1cub1co－sarcm01d．ae　Ce11u1ae　pr1mo　so11tar1ae，b1nae▽e1quatemae，
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dlemde　p1ur1血ae　m　fam111as　cub1cas　aut　sarcmaeformes　Muc11ag1ne　co1on1arum　nuua

Fam111ae〕uven11es4－ce11u1ares　ca10μm　d1a㎜etro，fa皿111ae　ad．u1tores32－et64－ce11u1ares

ad．ca．30　μin　diametro．

　Propagat1o　per　d1ves1onem　fam111arum　vu1g01n　d．uas　partes

　　Loc．Oh．］V．（1）．

Dacty1oco㏄opsis　rhaphidioides　HANsG

　　Loc．Sh．sa．IV．（9）；Sh．m－a．α（1）；Am．X．（2）；Hr．W．（2）；Ta．V皿．（17）．

AlPha皿othece皿idu1ans　R工cHTER

　　Loc．Sh．ya．VI．（14）．

Aph汕oth㏄e　naege1ii　WARTMl
　　LoαA血．X．（7）．

　　　　　　　　　　　　　　　　　　　Ord．er　Osc1uator1a1es

Osciuatoria　wiueii　GARDN　em　DR0UET
　　Loc．A皿．X．（2，3，4，5）；Sh．ta．I▽’．（2）．

Osciuatoria　a皿ima1is　AG　ex　G0M

　　Loc　A血X　（6，7）

0sciuatoria　proteus　SK1〕JA

　　Loc　Am　X　（6）

0sciua．toria　agardhii　G0M

　　Loc．Sh．皿ユa、コV．（5，6），

0sciua．toria　a．utumna1e（AG）G0M

　　Loc．Sh．ma．W．（6）．

Phormid．ium　tenue（MENEG亘）G0M
　Loc・Sh・γa・（14）；Sk　ma・肌（4）；Sh・ma・皿・（1）；Ok・V・（1）；A肌X［・（2，4，6）；

　As．V皿1、（1，3）；Hk．㎜．（1）；Yu．W．（1）．

Phormidi皿m　mbroterrico1a　GARDN
　　Loc．Sh．ma．V．（2）；Sh．ya．VI．（14）．

Phormidinm凹nci皿批凹m（AG）G0M．
　　Loc．Am．X［．（2）．

Phormidium　s皿billcms佃伽m　FR工Tsc亘et　R工cH

　　Loc．Sh．ma．V．（2，10）；Ni．V皿．（4，5）；Ak．y．（7）；Oh．1V．（1，2，5）；Hk．V皿1．（5）．

Ly皿gbya　hiero皿ymusii　LEMM　yar　crassi柵ginata　G亘osE

　　Loc．Ak．V皿．（5）．

lMliCroCo1e㎜S　sp

　　Loc．Sh．ya．VI．（14）．

Schizo仇rix　lPeniciuata（KUETz）G0M
　　Loc．Sh．ta．1V．（2）．

A㎜1osira　pm1ifica　BHARADw

　　Loc．Sh．ma．C．（1）；Sh．皿a．1V．（3）；Sh．ya．W．（14）；Ka．X．（2）；Am．X．（6）．

NOSt㏄1・p．

　Agood．d－ea1of〕uven11estageof1＼わ5zoooccursmcu1tureso壬var1ed．s011s

　Loc．Sh．㎜a。皿．（3）；Sh．e．V．（3）；Sh．ta．IV．．（4）；Sh．ya．VI．（5）；Sh．sa．X．（3）；

　Ok　V　（1，8），Ky1V　（3），Am　X　（1，3，4，7），Yu孤　（1）

Cy1ind．ros1Perm皿m　maj皿s　KUETz



~
 

110 ' Masaru AKlYAMA 
Loc. Sh. ma. IV. (6) ; Sh. ma. 111. (2) ; Ka. X. (1). 

Nodularia spumigena MERTENS ex BoRN, et FLAH 
Loc. Am. Xl:. (6). 

Scytonema schmidlei J. DE ToNI 
Loc. Am. Xl:. (6) . 

Tolypothrix fragilis (GARDN.) GEITL 

Loc. Sh. ma. 111. (3). 

Stigonelna ocellatum (DILLW.) THURET 
Loc. Ak. vrr. (7). 

Hapalosiphon welwitschii W. et G. S. WEST 

Loc. Am. X!:. (7). 

Calothrix sp 

Loc. Am. Xl:. (7) ; Sh. ka. I . (1). 

Westiellopsis prolifica JANET 

I.oc. Sh. ya. VI. (5) ; Hr. VD:. (1) . New to Japan. 

R6sum6 

A floristic study on the Japanese soil algae by means of cultures of soil samples has 

taken. The following results are noteworthy 

1) The following algae are the most abundant species in Japanese soils ; viz. ChZorococcum 

spp. (including several not identified species) , Hormidium flaccidum,A. BR. , Stichococcus 

bacillaris NAEG. , and Monodus subterraneus PETERSEN. 

2) The cultivated soi]s have the most complicated algal veg~tations , ar~d the alpine arLd 

forest soils have relatively poor vegetations 

3) Fifty-one kinds of Chlorophycean a]gae , tweleve Xanthophycean algae , two Eugle-

nophycean a]gae, fifteen Bacillariophycean algae and twenty-seven ' Qyanophycean algae 

are recognized from the Japanese soi]s. 

4) The following algae are new records from Japan , viz. Gongrosira terricola BRISTOL , 

Chlorococcum echinozygotum STARR , ~racteacoccus irregularis (PETERSEN) STARR , 

PalmeZlococcus protothecoides (KUETZ.) CHOD. Monodus subterraneus PETERSEN , Monodus 

dactylococcoides PASCHER , Monodus acum~nata CHODAT , ChZorocloster inaequaris PASCHER, 

Characiopsis minima PASCHER , J~umilleria exilis KLEBS , Monocilia viridis GERN. , 

MonociZia mainxii (VISCHER) , Westiellopsis and prolifica JANET 

5) Rhaphidonema terrestre sp. nov. and Eucapsis terrestris sp. nov. are new to science. 
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Explanation of PLETE I 

Figs. 1-3. Rhaphidonema terrestre sp. nov 
1 : colony of algae. ( x 400) . 2, 3 : magnificated unicellular and 2-celled algae 

Figs. 4, 5. Eucapsis terrestris sp. nov 

5 : 8-32-celled adult colonies. (x400) . 4 : (xIOOO). 

( x 1000) 

fig151001.pdf
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Explanation of PLETE II . 

Fig. I : Stichococcus bacillaris NAEG. ( x 1000) 

Fig. 2 : Microthamnion kuetzingianum NAEG. ( x300) 

Figs. 3, 4, 5 : Gongrosira terricola BRISTOL ( x 600) 

Fig. 6. Scenedesmus bijuga (TURP .) LAGERH. ( ><800) 
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　　　　　　　　　　　　　　　　Exp1anat1onofPLETE皿
F1gs　1，2　Bracteacoccus1rregu1ams　（PETERSEN）STARR，
　　1　vegetat1ve　ce11s（×500）2　format1on　of　zoospores　（x600）

F1g　3　Spo皿9ioch1or1s　sp　（×1000）

F1g　4’D1ctyoch1ons　sp　（×1000）

F1g　5　Bracteacoccus　sp　（×1000）

F1g6　a　member　of　Ch1orosphaera1ean　a1ga　（×1000）

fig151002.pdf
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Explanation of PLETE IV 
Fig. I : Bumilleria exilis KLEBS ( x 500) . Fig. 2 : Monodus subterraneus PETERSEN ( x 1000) 

Fig. 3 : Westiellopsis prolifica JANET ( x 250) 
Fjgs. 4, 5, 6 : Monocilia viridis GERN,4 : whole thallus ( x 400) . 5 : apical region of filament 

(xIOOO), 6 : coccoidal cells. (xIOOO). 

Fig. 7 : Botrydiopsis arhiza BORZI ( X 1000) 

Fig. 8 : Dactylococcopsis rhaphidioides HANSG, ( X 1000) 
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Explanation of P LETE V 
Figs. 1-5 : Scotiella nivalis (SCHUTT.) FRITSCH 

1 : colony of algae. ( X250). 2 : two Vegetative cells and one cell m autospore formation 

(X500). 3 : a side view of a cell. (x500). 4 : an oblique view of a cell. (X500). 5 : a 

plasmolysed cell showing a replication pattern of cell wall. ( X500). 

Flgs. 6, 7 : algal colonies on agar-plates. ( X0.5) . 

fig151003.pdf



