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Ecology and floristics of higher marine fungi of Ethiopian 

coastal I'laters (at Nitsiua) of the Red Sea I'las studied from 

Sept., 1986 to Nay, 1987. 1100d and pneumatophores of Avicennia 

marina (mangrove) swetienia mhagoni (mhagoni) and Fagus 

sylvatica (fagus) were used as baiting substrates. Nangrove 

sUbstrate submerged in the sea and driftwoods from Hamlay Desiet 

were the main materials on which the study was focused. Besides, 

the study included supportive data from environmental parameters 

such as temperature, pH, salinity, secchi disc depth, dissolved 
I 

oxygen, and wood weight and strength losses. 

The occurrence of the fungi on the test wood blocks in 

relation to the environmental parameters and their selective 

effect on the test wood blocks is discussed. The environmental 

parameters mentioned above along ~Iith ecological factors such as 

heavy sediments in the water, etc. account for the occurrence of 

the fungi. 

The fungal decay rate on each substrate and 3 sites were 

studied in terms of weight and strength losses. Among the timber 

species mhagoni and fagus \~ere found to be the most susceptible 

and resistant species respectively. 

be moderately resistant. 

Nangrove wood was found to 

Marine fungi colonizing both test wood blocks in three sites 

and driftl-lOods in one site are listed and most of these are 

described and illustrated. Forty nine species of fungi were 

isolated and of which Periconia prolifica, cirrenalia tax. sp. 

and Culcitalna acrospora on test wood blocks and Periconia 

prolifica, 

dr i ftl-lOods 

Luhlorthia sp. I, Gnomonia sp. 

were dominant species. 

and ZaleriQO sp. on 

In all, 51 species are recorded on wood substrates collected 

from Mitsiua. Out of these 9 species ~Iere found growing only on 

test wood blocks and 30 species on driftwoods. The remaining 13 

species were recorded on both these substrata. Of the total 

fungal taxa recorded, 22 species belonged to Ascomycotina, 1 to 

Basidiomycotina and the remaining 28 species to Deuteromycotina. 



The following 11 species I viz. (Ascomycotina) QJdympsphaeria 

tax. SP'I '!:!fllosarph,el.a tax. SP" al1d unidentified ut'litunicate 

fungus, (Deutcromycotina) cirrenaliq tax. sp., .Qi);U.QQ.Qqoi!Jm tax. 

SP'I l!.gJosynnema av!cElnn.t~ gen. et SPI nov., J;driella;.tax, sp'., 

Lasiodiploiqia tax. sp. I unidentified pycnidial"fl\tlgu~ ( 

unidentified hyphomycetous fungus and unidentified ' 'fuyceli~ 
sterilia are ne~l to marine mycocommunity. 

Of the total collections I 35 species are 9b1ig'atEi lfoiarille 

taxa. 50 species are ne~l records to the Red Sea in pailffi'icular 

and 17 species to the Indian Ocean in general. All of. ~h~nl\ a~e 
nel1 to the Ethiopian coast and are additibns to our kno\il;edge on 

the mycoflora of Ethiopia. 'I'heso findingi; also raisedth~ number 

of fungi colonizing AviQ.onnig llIarin.Jl from 7 to 27. 

The discoverier. suggest that the Red Sea in generaI'falldthe 
',' 

mangrove vegetation in particular support great numhers,:of ,fungal 

species. Also I the fung i along with other microbes i;111d"marille 

borers are organisms that are responsible for the degradatioJ\ of 

mangrove and othe,r wood substrates in setl ~later. 

· i 



'rraditi.onally, mycolo(Jists h,1'1E' d,?votecl mont of tlwir ti.me 

to the study of terrestrial fungi. Hn~'levc:c I in reGent: yoars I 

in vi.evl of man's greater concern Hi til environmental problemr~ 

such as pollution of streams, lakes, rivers, local coastlines, 

etc. aquatic fungi. have received considerable attention. 

Recent studies also indicate that: aquatic fungi playa key role 

in the productivity of estuaries, streams, and near-shore 

regions in the ,;ea by '<lay of aiding decomposit.ion of organic 

matter In ..pit\! (Jone~;, 1976). Lignicolou(l marine fungi havo 

been paid due attention for thrclir role as \>Iood de9raders and 

~ecomposers of dead orqanio subfo;t-cate (Sonen, 1971, 1972, JonBs 

& Irvin 1971; Kohlmeyer. & Kohlmeyer, 1979), '1'ho lignicolouG 

marine fungi (hi9her marine fUllCji§.8t)!m Kohlmeyer [, 

Kohlmeyer ,1979) include filamentoun species of i\rlconycotinn, 

llasidiomycotina and Deuteromycotina (,Jones, 1976, Kohlmeyer « 
Kohlmeyer, 1979). 

At1:emptc; 11ere (,Iso made too unden;tand the geoqcaphical 

distribution of hi.gher marine funqi (J·onen, 1968a, 1976; 

Kohlmeyer & 

an intensive 

several less-explored 

Hughes, 1974, 1975, Hnqhen " Chamut, 1971; 

Kohlmeyer, 

floristic 

regions. 

described 

1979), 

study of 

Accordinq 

and thin ha:::) culled for 

marine fungi from 

to Kohlmeyer' (1984) about one third of all 

higher marine fllnqi. at the rE!c::ent time are fr'om the 
, 

tropics and sub·~tropics. He predicted that \ifhen research in 

1:rol?ica~ mar ine habitats int.ens i [ied in the fut:ure the ratio is 

ElXpElcted ,to change in favonr of tropical fung~, 'l'tugh 220 
I 

species of higher fungi a~:e Imovll1 from spns and ocea!1f) around 

the ,,/orld (Kohlmeyer, 1984) and of "lhich 67 specie;, m:e knOl-lll 

particularly from tropical ,~aters of the Indian Ocean, so far. 

only two species are recorded from the Red Sea (Aleem, 1978) , 

In the tropical marine habitats one area ",here very little 

,wrk has been done is the mangrove forests (tho 'rnangal' f1enBU 

Kohlmeyer & Koh1l11eyer,1979). HangJ:ove trees produce large 

amount of U.1:te:t' in the form of leaves and Hood but little is 

kno~1I1 about the hi.gher mycota c1evelopinq on such' Bubstrates 

1 



Of over· :100 m<l.nqrove 

tree spee,ios listed bi Chapmall (19'/6) 0111] B llavc bocn recorded 

afl hOGtE' of marine funq:i, (Kohlmoyct- [, 1<0I1lloey"c, 1979). 

ThefJe all point ont. tchat t.he manql'cNe babi tats anrlthe 

Ylori.stics in gener~l of the tropi.cal wato):s and ill particular 

of the Reel Sea havo n01: been exploJ'.'ed in 3.ny det:ail. ~'he 

objectivc of the pC8fJOnt '3t.udy is, th(!.l:ej-orc, to find out Whilt 

species of hicfhol' 'marine funqi conntil:l]te tho l11yc:ol'loril of one 

of the mangrove forosts, in the Rod Soa along the Ethiopian 

coastline, the princi}Vll V"'F~t.(l;:lon ot wh:i.ch j)r"inr, jlv.Lumn;i,i1 

TtlgI:l-na Vierh I and thf~ highnr uar-i.n0. In<)XJ.l)e -E\Jn~IJ occurring on 

driftwoods found in 1.:he C,)o.~,ta) · ... J3.tnrs~ ,Tt. Hit.f:;iu.s (lOOllt J;?O km 

from AsmarR! ikl tho norttf£~l:[1 )Jart ot 1:hc' COlllltl:y. 

In th is pro:i (~ct ',';cJJ".'k, th,?: HVl n~rn)Ve ' .. ;c{ Hi Hnd pneu.ma topllc)j'o 

have been i.nv~:utiq<'ltE!C (01· tell::! p{):~si bl(~~ }Xlt.to:cn of fun~!al 

eo] onization dln~ ins; d. pc:![j od of :3 tuonth :-;ubm(;.r'f;ion. of the 

former in sea wuter. 

buildincJ \·;ooS 
, ,. , 

ma,:0cl.t:ls r VJ.2. f09!Ui 

I!lbQrrg.ni.~ .]clc:·I~ (COllhOCI Jj J1hoq3n.l) I als·,(l ' .... 'Cj:G .i.nveBti~F.ltecl .in plaG(~ 

of mangrovu 1·,Iood. r.eh C (\1 i.l t:-. \/Oc j.,-~ \ .... rfl.nhE:(l a.shorp int:o the 

mangrove roro[;;t \'l(?l~(! oxamined f()j" t~hE' ful"tqi OCGl.lrr:i.ng on th(~m 

i:o enl..lnH.';l.~dtE~ thE~ lnar.:i!1(~ :'1iycofJorH oj~ thn HeCl. ~~O<'l along t.he 

Et.hiopian 

the fungi 

coast1 i,ncl, 'U", (D-t.o of ','J(.iod d(?t;p·,laE!.t:iol1 caut.~ed 

.Lnpi.\Gt cf en\' troumcntal f<:.tGt.o~('s 

by 

on 

the OCC1.llJ:"1nCr.'l and c1ist:cibut:ion of UH? Marine my('.ot:a have ,,1';0 

been inv0stiS/iited. 



2.1. Development of marine mycology 

'rhe most signifi.cant. contTibutioll on 1<1arine fungi, one 

Vlhich had a trewenclous impact. on development, of marine 

mycology, 

(1944) in 

was the pioneering 

",J1ich they described 

.Iork of Barqlloorn and LindE'r 

E;overal new taxa of indigenous 
marine mycota and 

authors obtained 

also rev iewecl t:he f;ca nty earlier Hork. 'l'hese 

fungi from I-Iood that had been submerg('cl 

continually from 5 months to 1 year bolol-1 low tide level in the 

sea throughout, or expose(l in the intel~ticlal zon~' wh<!>l:e they 

were 

they 

subjected to submersion 

believed t:hat th"re \-las 

in Ha t0r tw LCB a day. That ,'Jay, 

lii:tle 

obtained ~Jere terrestrial form::;. 

possibility that the fungi 

A1UlCJugh the existence of 

true marine saprophytic funqi '..,a,~ quest:ioned ([lallch, 1936), 

investigations by BorghoO}:I) and U~nder proved that fungi do 

contribute to the decompoc;i tioD of organic substrates in' the 

oceans. 

The fin;t obli.gate marine fU119lW, icil2DllQ:rL'l l?S:hs~Cdoni£Q 

(~Halotthi£ P9~?Jg9!lJilJ'), wns describNl by Dur leu .:mel Hont.agno 

in 1869 on the rhizorne.~'S of t.ho seQ. ~p-:,ass, J~Q§LL\19JJj-:.!:'1 Q~"lniCA 

although (~arl.ier Desmm,iers in 18'i9 had (1~iscovered the first 

facul. tat,i ve mar jne fungus, !'!H§'s>.Ul'l)!lm:jkl 1;:')'nha,:r,ulU (Kohlmeyer 

& Kohlmeyer, 1979). 

Sutherland (191;' a-'c, 1916 a,b) v/c"re the only pubLtcat.ions 

Which dealt exclusiv~'ly \'Ii.th l\\arll'" funqi prior to 1944 and 

three quarters of all currently recoCjn bed mad.ne lUycota have 

been de'Gcribed only aft:er the pub1 iea tion of Barghoon and 

Linder (1944). '1'lle firBt mono<]raph on mcnine fungi by Johnson 

and Sparrm-J appeared in 1961. 110nt recentl.y, mari'ne mycology 

has been magnificently reviewed and lnonoqraphed by Kohlmeyer 

and Kohlmeyer (1979) 

2.2. Definition 

2.2.1. Marine habitat and marine fungi. 

In a strict sense, a marine habitat is one ~lere sali~ity 
exceeds 30%0' Accordingly, a marille fungus Has defined as one 

~Jhich occur" :regularly, qrm'ls and reproduce" in a marine 

3 



habitat IS(1) , ~:;uch a 

restrictivc definition ba,>cu ,;tri.ctly on phys:ioloqicaJ. biW1S 

cannot generally be applied to a qreat many ecological 

situations in which salinity level,; and pm:i.odicit.ies vm:y 

markedly (Hughes, 1975). Hoore and !·laye:cs (1')59) introducc,d 

the term '1'halassiomycetos' and def in,,-d them as (P, 87 ") , D ~ •• 

fungal taxa of any class which are isolated predominantly or 

exclusi vely from marine habi ta ts. ' Kohlmoy,'!r (19"14) used hroad 

ecological bases to deYine thE ma:d.ne fungi; namely, lobI igClt(e 

l~arine fungi' al~e those that grov! and sporulate exclusively in 

a marine or estuarine (brackish water) habitat and 'facultative 

marine fungi t are thOSE! from fi:esh '.'JRt.er or terrestria.l 

habitats that grOlv and and probably fl))())"lll<lt:e also in a marinc 

habitat. 

The lignicolollS or higher- marin_E~ funqi comprise 

f:i.lamentollB speclc:!s of Ascomyc(rti Hd, Bd:~d.diomycot.ina and 

Deuteromycotina. '.rheH''! Cjroups a:t'<:l i:)ri.<~f 1y descri.bed }x,lO\·, 

follo\:,ing HaVlks\1ol'th .<Olt l'lJ. (l983). 

Ascomy.90tlp .. 9. (p. ?7) . .. tl1!~ 1ar90,}t qroup of fungi, for 

\·/hich the ascus (sac-LLk(~ st.:r:ucturo <"ithin Hhi.ch typically 8 

sexual spo):es or ascosporcs m:e' produced) is the diagnostic 

character ... asci rnay be unitunicate or bi1:unicat.e and develop 

within an ascocarp. 

ng,§icliomyco1;,.ina (p.46) 

this group is the presence 

•••• I 

of a 

sexual sporeH or basidiospores 

the diagnestic character of 

basidium bear'ing typically 4 

"lhic:11 at.'C borne outside the 

basidium on Gmall sterigmata ..... baGidi.ocaq:is an; of varied 

types. 

,!)ellj;:e:romycotj.JJ9. (p.ll?) ... tchis is an aSGemblaCje of FunCji 

Imperfecti characterised by the abGencc of a t.e1eol1\orph 

(perfect. or 8exual stat,e). 'I'hoy include conidial fungi that 

are typically filamentolls in \'Il1ich 1:11e conidiophores are free 

or born in sporodochia, E;ynnemata, or pycinidia. 110st 

deuteromycetous tung i are aniinlorphs of ascomycetes· and a fe~/ 

have basidiomycete affiniticf;, 'l'hey are clasO';i.fiecl in LQXLfi .. -: 

gene.La. and .tQl;:m-spec:.i.<:!!" 

4 



Harine or estuarine habit.ats include t:l\e oceans,· 

estuaries, salt ponds, and laqoons connecteel or not conneoted 

to the sea, salt mal'sheB I and S\olampH i.ncl \!(Unq the luallqroves, 

deep or coastal sands and muds in E)ach caSG I and I·/Ood and leaf. 

litter and other detritus that occur in those situatioM 

(Kohlmeyer and Kohlmeyer, 1971). 

2.2.2. NUmber of ma~ine fungi 

The OCeans and seas, compared to the ten:estrial hab~tats, 
.' .'-

provide a fairly stable enviromoent \~j:th small ~!h~n,:ges in: 

temperature and salinities. Organio substrates Huch alof.al(jae, 

marsh plants, and pl,mt litter that. al~.e accul\\ul.ated a).ong the: 

shores provide nutriehts for fungJ.. 'l>pe' open ocean is" said to i 

be a fungal desert (Kohlm(~yer and Kohlmeyer, 1979}. ,A~ of the, 

number, marine fungi· are only J.% of the tm:restrihJ,. mydotu. ; 

About 500 species of marine funqi have been tlesm:ibeC\, from i 
I 

oceans and est.uaries. Of these, 220 species are the higher i 

filamentous liqnicol.ous mar:ine fllnqi, 177 species at'O l\1arine 

yeasts and the rema~ning less than 100 species are the lO~lel:i 

marine fUl1qi (KOhlmeyer Elnd Kohlmeyel: I J.979). Perhaps, the i 
relatively stable marine env i:comliont and small number of : 
available hosts and $;ubstrat.es did not oX$ri: ononqh ,~eJ.eotivei 

pressure durinq the course of evolution to in~luoe the format.ioni 
i of a higher number of different t~P('" of fungi. 

, . 
2.3. FLORISTICS ON 1111RINE FUNGI. 

to' 

Intensive colld¢b.oml of marine funeji have s,?' far been! 
I 

restricted to temperate \>lC1tors' of Europe and No):'th A\\\erioai 
, 

(Cuomo !Olt al., 1985; Fan"ant, ~j; iLL., 1985; Hegart.y ii Carrl'ln,i 
i 

1982; Koch, 1974, 19,85; Koch, 9t ,al., 1983;, Kolll1~eye):, 1960;i 

Kohlmeyer & Kohlmeyel1, 1977, 1979). 11ycological data, frOlil the! 

tropical and subtropical n\arin(~ habitats incluclec1 desqriptions! 
, . ,", • , ,', I 

of fungi isolated 'J;rom washed up organlc detr).tus·. «J.1gaO'1 

grasses, ~lOod, etc.), permanently flxed intertidal. and subticla1j 
. ,.' ' I 

substrates such as sea grass l:hiv.omeB,· ',pilings,· 8hip,,:"I~~Qks[ 

etc. , and those cirenicolous speci.;)" isolatdd frol\\ i'andyl 
.. I 

beaches. 

subt.ropical 

Marine fungi OCCUlTing in the tropidal and! 

lItlanticocean l'Iere reportod both from American andi 



African coasts (llleelll, 1980; Alnem & Halibari, 1981; Cuomo n.:t 
.<il. / 1985; I<irk & Brandt, 19BO; Kohlmeyer, 1'3)"1, 1980; Pugh & 

Jones, 1985; Shearer & Crane, 1980). 

2.3.1. Floristic work in tropical regions of Indian Ooean. 

The tropical waters in general h'lve been little explornd 

and occurrnnce of the fungi par1:ieularly in t:Jie Indian (Jcnan is 

said to be poorly reported (Kohlmeyer, 1981, 19B4). A fel'l 

authoratative floristic reports of metrine. fungi from ·thn 

tropical parts of Indian Ocean include t:hOSEl of Borse (1984/ 

1985a, b); Jones (1968a); Koch (J.982); Kohlmeyer and Kohlmeyer 

(1979), Nair (1970); Patil & Bon;e (1983/ 1985); Raqhukmoar 

(1973), Subramanian (, Raghukumar (1.974) .and zania.l and Jones 

~1984; 1985). Very llttle h.cw been reported f:com the Arabian 

Gulf or from the East African coast ot: the Indian Ocean (zanial 

Q.t al., ].984, 1985) and only one paper has dealt Vii th the fungi 

of the Eed Sea (Aleern, 1978). Aleeln reported 2 gpecies of 

higher marine fungi, viz: ~cg::.Q1J,g.§12.9.];"ii p!Llch.£~Lhn and J'g,;ri.Q.QD.1a 

Irr-Q.litJ.Qi:l from the Saudi Anlbian coast 01' tile ned Sea and thus 

so far no marine fungi have be,?n reported from the ),thiopian 

coastal "Tat~)rs. 

Baker and Kohlmeyer (1')58) Hwntioned 

g.t!1'Idricornuta (~ bILt;ennO$'p'.Qxn 5mmlr.i9.2r.D.!.tt2J in connection \-lith 

a report oj' soft rot. hi fishinq- crafts CilUg(~d by marine fungi 

in India and this was the finit funqus document.od from the 

Indian Ocean. 

So far about 67 species of liqnicolollS marine fung'i have 

bee!) described from othe tropical. parts of Indian OG(~an, in the 

coastal \~aters of Aden, India, ](U\>Jait, Hallrititw, saucF Arabia 

and sri Lanka, and of which 47 species belong to Ascomycotina, . . 
2 species to Basidiomycotina, and f8 spec lOS to 

Deutc1romycotina. 

2.4. MORPHOLOGICAl, AND PHYSIOLOGICAl, AD1\l?TA'l'ION OF }1AIUNE 
FUNGI. 

In the marine environment. , fungi sho~1 remarkable 

morphological and physiological adaptations. l<lorphologlcal 

adaptat.ions that enhance flotation in \~at.or and at:'cachment to 
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substrates include devices such as ccllulax or mucilaginous 

appendages of fungal spores/ spindll:::'!-~;haped. or elongated 

spores, ridges or striations 01) the exospore, gllttul.0S within 

the cells, etc. and f in filct, ';pore app(~ndages ',wre first 

ollserved by Barghoorn and Linder (1944). Appendagos enlu1.-ge 

the spore surface and thereby minimj.ze 'clw sei:t.ling rate and 

assist in keeping the spores sUf'pended. in the water and 

increase their chances of ac1heri11g teo the floatinC( substrate 

(Kohlmeyer & Kohlmeyer, 1979). 

Kohlmeyer (1972)/ Jones (1973) and ReE:s (1980) have 

studied behavior of spore appendages during flotation, 

dispersal and att.achement. 'l'hese spore appendages also have 

taxonomic significance in delimH.ing gcmera and species 

'(Johnson, 1980; Jones & !>loss, 1978/ 1980). 

Environmental factors such as saJ.ird.ty, temperature, pH, 

oxygen, dissolved ions, ,~tc. affect the physiological activity 

of marine fungi particuL,rly thE> vegctat:tve gro'llt:h and 

reproduction (Jones & 'Byrne, 1976). Tnt.eM;ive invef,t;i.gations 

Ivers made primarily on the \'lOocl d,-,gradJnq funqi in relation to 

theh" salinity tolerances ponef; .D_t .ell. ,19'i1; KiTk, 1967). The 

physiological adnptation of lnarinc fungi. to salinity and 

temperature govern their pntb,rn 0 [ d.i.e; trihut. ion in marine 

habitats (Shearer, 1972). 

2.5. .l>!ARU1E FUNGI OF THE 11ANGROVE H,\J3J:'~A'r 

2.5.1. Floristic studies 

The first set ,?f mangrove fungi were reported by Cr.ibb and 

Cribb (1955) in Australia and since thGn more information is 

available on tropical and sub-tropical mangrovefullgi \Aleem & 

MaU.bari, 1981; Fell & Haster, 1975; Kohlmeyer, 1966/ 1969a; 

1984; Kohlmeyer and Kohlmeyer, 1964-1969/ 1971, 1977, 1979; Lee 

& Baker, 1973; ~lax\1ell, 1968; Nev/ell, 1976). 

The maj ority of ·the manglico1ous fungi are saprobes and 

omnivorous (Kohlmeyer & !<ohlmeyer, 1.979). 1'100d inhabiting or 

lignicolous fungi. generally invade the wooel after the 

protective bark iG nll\\oved by 1:ho attack of IYood-horing 

animals, t'ltorms or human activity (Rehm & Humm, 1973). l~ood-
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wood (HuCjhes, 

submerged [or 

19613) <'lncl theiJ~ (~coloqy l.:,: [;.l_l)d-~(:d by Hood l-")!icl~ 

certain periods of tJ.Jnc: (Ba:r(.:;Jl00t-n (I Linder, 

1944; Meyers & ReynoJ.ds, 1958; ,Tofles et a]", 1972). 

While comparing his obsel'vaticns w'th my cot a of other 

mangrove parts, 1'1 01'.'e 1 1 (19'/(,) conc]\ided UlC,t ;:;C!edlings, 1ei,ves, 

and I'lood 0 f RhizOllD21:E rYlilD.Le I all appCi\r to hi1rhol' 

quanti tElti vely ond qual i tCi.1:.i ve 11' lP"! i_que l1\ycof lora I Lee and 

Baker (1973) isolated many rune;; fr,J"\ trw rhizopJane of E, 

mang)e in HaT;laii 1 hut th(~ ~:;l)(~c.u-:~" :l;_:,ol(1t(~d ~,'lt:re most.ly 

terrestrial. Leaves of g. ll.'l!J(l.LQ ',}ere ,;tudic,j by Oc)Uli\ (1971) 

and Odum ancl Heald (1972) in V.i.0· ... .' or th(- impo{t.<lnct: (IS n source 

of detritus in thG tropi.c':al ,\: :;uL)~~l-o))ic"ll (-:nviron;lic~nt. Fell 

and I'laster (197], 197',) ,mel :'cn :"t ';:.' (i()','·') c}:ctminucl tlle 

involvement of higher and 'J C)-,F: t- ~Ujlqj Lll the'. dE~qr;.)dat.i.on of B. 

manqle. 

2.5.2. vertical and Horizontal Distribution. 

has been rdrely studied. 

distribution of marine -fungi have LH?Cn nade by Schauman (1968, 

1969) on stationary wooden c;ubst ]"at'8" in the I'leser estuary. 

Kohlmeyer (1969a) obset'verl that, there if,; a ?'onation of marine 

fungi along the vertical roots! stems, or branclles of l·.~ngrove 

trees. Terrestrial fungi, 

the hightide line and 

developed on root~~-; <."1 nIl b):'<"Illchcs above 

ovel'lapin,] bet.\·,rnpn marine and 

the terrestrial 

intertidal 

distribution 

species occurred '::It \',1atr.:3!r··air int.erface in 

zone but 

the 

like E. 

no di~:,;tinct pattern on vertical 

specie" 'd'),' c}"d.d,)nt (Koh:l,meyel', 19(921). 

met lJ9:.J!:;~ an J j\Y~L!-~_QD)lj _~~ f~\tl1j,---lJi~_ gro1:,1 inq .i n Hangrove 

salinity ra11(Jes from full sea (about to pure 

freslHlatrer, and containinq obliqatc mycoflora at: salinities 

near 35%0 are replaced by different mycota in tliD fresh wHter 

area (KOhlmeyer, 1969b) 

2.5.3. Ecological studies 

studies on manCJrove fung i progrec.;secl ,,"\ long byo lines of 

research. One of tllese has been thE' approach of Kohlmeyer 

n .., 



(1969a, 1971a), who conducted extensive searches for fungi 

inhabiting the woody tissues of mangrove vegetation on the 

coasts of tropical America and HaNai.i. He restricted his 

studies only on those fungi which can directly be observed in 

their fruiting stages without the use of any cultural 

techniques. 

The second approach invol ved cultural work ~Ti th which 

fungi can be isolated from sediments beneath the mangrove 

stands and has been studied from different coasts (Lee & Baker, 

1972, 1973; Pawar & Thirumalacher, 1966; Rai & Chawdery, 1975; 

Rai et ~., 1969; Swart, 1958). However, those fungi isolated 

using nutrient agar cultur plates included none of those 

studied and reported by Kohlmeyer and, consequently the latter 

had declined to include the species appeared on culture plates 

as "true," members of mangrove mycocommunity (Newell, 1976). As 

in other such studies, using these standard isolation 

techniques, little information could be gathered about the 

active grol~th and reproduction of the fungi in the habitat 

(Subramanian, 1983). 

Newell (1976) made a detailed study of fungal succession 

on the seedlings of red mangrove (Rhizophora mangle L.) in , 
Florida estuaries. According to Nel'lell, mangrove bark appears 

: 
to be particularly well protected against microbial decay due 

9 

to high amount of tanning. Wood inhabiting fungi penetrate the 

wood of submerged mangrove roots and trunks only after the bark 

has been damaged. .' From 460 wash-pI~te, disc plate and damp­

chamber samplings and 95 baited-dish sampling, during his 13-

mont):!. study period Newell recorded 447 ;fungi (E!xcluding 

yeasts), representing 84 species of fruiting, fungi. These 

included 42 species of Hyphomycetes, 19 species, of 

sphaeropsidales, 13 species of Ascomycetes, 3 species of 

Melanconiales, 3 species of oomycetes, 2, species ectoplasmic­

net fungi, 1 species Zygomycetes and 1 specie~ Basidiomycetes. 

Of the succession in maj or ' l=pngal : groups, Hyphomycetef'! and 

Melanconiales were dominant on the :still attached viviparous 

seedlings or the tree (e. g. Al terna~ia spp. and Cladosporium' 

spp.). After the seedlings were placed in marine and estuarine 



~/ater, both Hyphomycetes and Melanconiales began decreasing in 

relative frequency despite the entry of some new Hyphomycetes 

I~hile the second succession communii.:y was observed. 

Ascomycetes and sphaeropsidales gained' numerical dominance' at 

the third successional stage. As the third mycoseral stage 

progressed, the Hyphomycetes and Ascomycetes of this community 

of senescent and dead seedling attackers became the dominant 

groups, the pycnidial fungi declined in frequency as the 

remaining viable seedlings approached death. Neither oomycetes 

nor Zygomycetes formed a major portion of the fungal 

occurrences during his study. He also tried to see the effect 

of fungal attack on the mangrove seedlings by dry weight 

changes, nitrogen analyses and staining techniques. The 

succession pattern was in conformity with I~hat had been 

reported repeatedly for terrestrial litter by Hudson (1962), 

Kendrick and Burges (1962), and Hering (1965). 

Oespite the wide distribution and importance of mangrove 

trees in the tropics, the knQlolledge of marine manglicolous 

fungi is limitted. Hov/ever, so far about 46 sp,ecies of higher 

marine fungi are recorded on different, mangrove substrates. 

These include 26 species of Ascomycetes, 18 species of 

Deuteromycetes, and 2 species of Basidiomycetes (Kohlmeyer, 

1984; Kohlmeyer & Kohlmeyer, 1979; Patil & Borse, 1983, 1985; , 
Subramanian (1979). 

2.6. MARINE FUNGI ON TESTWOOP BLOCKS 

wood, when inu1\ersed in the sea, is attacked by micro­

organisms (bacteria and 'fungi) and marine borers (members of 

molluscan and crustaceqn genera) (Furtado:& Jones, 1980). 

:Harine mycologists used ~lOod blocks, submerged for certain 

periods of time, to obtain the lignicolous fungi (Barghoorn & 

Linder, 1944; Heyeres & Reynollds, 1958, .:rones, 1968a). 

Information of I·/Ood colonization by marine fungi has been 

restricted to a few timber species e.g. Fagus sylvaticusand 

Pinus sylvestris (Byren' & Jon~s, 1974, Davidson, 1974), g. 

massoni~ and l'ectona qrandis (Vrijmold et, pI., 1982 a,b; 1986). 

10 

Jones (1968a) carried out an ~nteresting study of the' 

mycoflora colonizing wood at 18 sites around the Iwrid using 
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l.:est blockri ,of beech and SCOt:f3 pine. II", rcconlec1 milny j'unqa1 

~:;P(!Ci(~f~ ill \·Jhich t.he mo:-:;t flTqucnt one ,:,'ar; Pl'of;c;nt on 80% of 

the J)locks and the le~st fre(ll1E~n\~ 0!185 wel~C obr;crvod 0111y once, 

Neight lO~1se~.; of v/ood tlftOi funqal Htt.ack in nat.ure. have 

beEm analysed by :Jones and Irvine (1911.), "rho GUbr:lerqed I'looclen 

panels in Bri.tish 00<l;;1.:a1 \-laten;. After 40 weeks of exposure, 

beech showed a vmight los;, of 27.6%, \'Ihile c;cots pine had lost 

19.8%. Byrne and Eaton (19'/2) a1,;0 exposed pmwls for 42 Wo,o):s 

in the sea and obtained woight. 10so3<"" of abont 20% in both 

peach and Scots pine. 

Recent:.Ly, on it 1'. month investigation, se,wonal pattcenl of 

appearance of li9nico10u8 marin", fungi was worked out in detail 

in the coastal Hat.ers of Hong Kong usinq pinG blocks. (Plnli!J. 

!nassQ1.1i~l!:El Lamb.), by vrijrnood gJ~ 5}1,- (1982a) and 38 f1pecies of 

fUllqi \'Iere isolated by Ulem, Amonq the funqi isolated, tive 

and 

liQ.lospl:m-",):j,11 m!i1dr:i.9.9.rnlJ:t&) ,';",re the mOGt fr(,rpellt and abundant 

funqi on the test bloc};;; ObSETvc·d at. mont.hly int.erval,;. 

Vrijmoed 

reported 

forms. 

(19B2b) continninq \'Jo~ck wit.h 

51 species of fUllqj., amoflg whj.c:h only 28 

pine a.gain 

fllOl:e marine 

pattern and t:he distt~.ibution or mot'a fJ.'(~qncntly (1pp(:~(lrinq fungi 

cannot be solel.y account('d [cn- by eli I't[.'J:'~nc",; In "a1.init:y but 

it was ~;uggested t.ha t va r .ious i~nv i ronmcl1ta). ptlJ:a~11(~tel'S suqh as 

temperature, pH, S(~di.10(~.nts in the wC\tJ~r, cornpet:it.ors /t etc. 

affect the marine fungi in the natural ellvironmant, 

2.7.1. Hydrography and geographical location -

The Red Sea occupies an exceptional pO'lition among marine 

basins. Ib1 peenl1ar hydrographical condition" are largely 

generated by partial isolation from the open ocean, its 

geogral11ca1. position in an arid tl'opicnl zone, and the 

prevailing "lind system (Halim, 1969). Heinq located bet.'Jleen 

latitudes 13 anel 31 0 N ,'mel longitudes 33. !';O and 44°£, tlw long 

and narro\', basin of t.hEl Ped c;ea is connected \-lith Indian Ocean 



throuqh tlw strc'Iicfht of ll'I])-el."'f.lendab in tho south and l'lith the' 

r1cditcrranean ~)(~a JcI1rol)ejh the Cul f 0 f E;lH'~~ in the north 

(Gorskov, 1')85). Oul~} ide: the :-:'}-I-,1.110'.'/ !_-c:(~[bollnd cO':l:;tal \'later[; 

t,he general depLh is about "100m, but tho ))oU;om is hTegular 

and thore are dopressions 'dho,,;e depth exceed 7,OOOm. ~'he sill 

at the south entrance does not exceed 100m alld consequently the 

cheep Hat,er of the Indian Oc(,an ie; lanjely excluded from tho Red 

S(;:a. Eva,pora1:ion 

so that salinity 

surface salinity 

if; activG' and larqely exceeds precipi.tation 

and temperature arc comparativel.y high, 

rapidly rlsos from less than 37%0 at the 

southern entrance to 40-41%0 in the northern Red Sea and tho 

Gulf of Aquoba, and to more than t,l'to in tho Gulf of. Sue;;;. 

The average surface t:omporatlll:e fluc-tuate,; betweon ;<5 0 C and 

3ZoC in the south, 21.3 0 C and 27.90C in the northern Red Sea. 

1'l1e Gulf of Suez s!1 0 i'''; a slicfhUy 'Jreat"r amplitude, from 

17.90C to ;<6.SoC. The lower layers [rom about 300m downwards, 

are almost homothermal, ncar to 21.7 oC, except for an adiabatic 

increase in the deepc~r WRtt~l'S 1 and homohal ine ;:11:'ounc1 40.5--

40.6%0. The Red Sea dee[)E!r Wil~ers arc W~lrlner thatl any other 

marine basins at correr;pondinq lr::velf~, A layer of mlnimum 

oxygen is present at )OO'~60Gm! witll v(~ry low values of O~4-0.6 

ml/l at the mini.hlUln. 

of t.he Indian Ocean (H,ll im, 1 ')G,» . 

2.7.2. Mangrove Vegetation 

Hanqrovl~ trees usuall y grOl,'l on l y ·~)n ~.llorE.~:3 t,'lhere, t~he 

vigour ot' the sun 1.01 bro}:en by periodic ~:(,a Hat,O): floocl~n9 and 

where they cannot endure fx'ost (I'ialter, 1971). '1'hey d,3Velop in 

shelte:ced areas, on mud flats \'Ihich aX'" expo:;ed, such aG 

estuaries, 101'1 tiele bays, etc. \Olhero WClV0 act.i,on i,; reduced t,o 

a minimum (Trait & De Santo, 1972). Among th~m the ,numerically 

important families are the Rhizophoroeeae and Avicenniac8ae 

and, the economica lly important gm1era of world -Hido importance 

and Bh;L?opho~:g (Arnson, 1935). Hany of the spE~cies such as 

foliages serve as camel and ciltt',le f.eed in many ariel coac;tal 

areas (Chapman, 19'/6). 
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Blume) (E'. VCl:.-benaceae) h<\lxl wood ;'$ tlsed <is p.UJal':[0 of: hOUfiles 

and fuel, its 3J:'omatic bitter jul.()e l.S \.w(!(l ill" uhm:t:lve and"; 

ba:r.)c is employed foX' ti).nnlnq (Uphi'llf f 1968). 

In }~ast: l\frica the Illf.illqrovml ~.,){t.end fX:Olil :13<) in th<l! mouth 

to Gulf of Aqaba POoN) ln ·the 110l:th of Hed Sea and about 14 

species a>:e repor.ted (Waltex', 1971). TIl!.1 8\)).\(111 bays which are 

land··locked by further corall-eefs along the EtJ1iopi.J.m coast, 

where the sea bed lief~ under: very 8hallo~1 sandy mud supports !;;. 

laru:J..!l§., the principal vegE!tation of th,! area. 'l'he luangroves 

fOl:m vegetation belts l1f I1m:'sa Ber.ic.;sa (17°55 'N, 38°35 'E) and 

Mersa l-iubareG (160:n;N, 39"OH ' ll) along the: Ethiopian <;:oast line 

(Hemming, 1961). 

Many mangrove species haV'~) prop roots , pnet1lltatophores and 

viviparous seedlings that, are adaptive features foritq'uatic 

habitats (Chapman, 1976). Besides, these plants have adjusted 

their internal. fluid concont:ration in a higher de<1r(;<;!. than. the 

sea \-lat,er so as to permit. [n.-odu.ction of tu:cgtlr pressure v:hioh 

in turn is responsible f01: the. tr<mfJloc;~a\;ion of watal: in th.e 

plants (S,;:holandm;, 1965). 

~ 
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The methods follo~lCcl in the pl::esent: investigation are 

largely those of Jones (1971b) and Kohlmeyer and Kohlmeyer 

(1979) . For general mycological techniques, Hawks~lort!t (1974) 

has been consulted. 

3.1. study area and seleotion of sit~s 

The study area, Mitsiua, is located on the north east 

coast of Ethiopia, in the mid-sector of the Red Sea, between 

latitudes 150 and 38° N and longitudes 28 0 and 390 E. The port 

of Mitsitla is a natural harbour enclosed by peni,nsulas and 

several small islands (Fig .1). It is an old sea port town 

established in 1665 by the Turks and developed into an all 

season port after the invasion by the Italians in 1885. 

Under the influence of south-west Monsoon, Mitsiua 

experiences a cold and I"et season from October to March with a 

maximum temperature of 35. ~50c and a minimum of 19°c. This 

period is also the rainy season of the area and the town 

receives an average of 3-5 inches of rain everr year. The hot 

dry season begins in April (22.50 c), the temperature raising to 

45.50 c in August, and ends in September, the highest relative 

humidity being 99% during May. 

Four sites were chosen at l~itsiua for our investigation of 

lignicolous marine fungi. The location of these sites is shown 

in the map of Mitsiua port (Fig.l). 

site 1 - Twalet, is situated along the main coast of 

Mitsiua the first island of the tovm. The site is along the 

Hirgigo Bay extension 11ith a depth of more than 10 m and is a 

mooring place for fishing crafts. The entire Bay is covered 

with a thin layer of soft'mud and silt at'the bottom. A signal 

float maintained by the Lutheran World Federation FiShers 

Project Organization about 200 m a'1ay from the shore is used to 

suspend our test wood blocks. 

site 2 - Hitsiu't..-ru::gper, is located in the ,main commercial 

harboul:: - island of Hi tsiua. It is on the south-western pa):t 

of the port facing the mainland. The site is adjacent to those 
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concrete coastal protections built foy.' 1:he mood_ng of pleasure 

crafts. 

site 3 and 4 ,- J:[amlID' Desj,m;, (Green Island). The island 

is situated about 1 km, as the crow-flies, from the town of 

15 

Mi tsiua on .the south-east direction. It is a small green' 

island, roughly 1 sq. kID area, covered by dense mangrove 

vegetation in "'hich the principal plant species, Avicennia 

marina, is accompanied by a few shrubs and grass species. The 

tidal waves are more active here than at the other two sites 

and, as a result, drift-woods and other thrown-out waste 

materials get accumulated along the sandy beach of the 

sheltered mangrove habitat. Site 3 is located about 100 m away 

from the island on the ",estern edge in the sea much below the 

low tide zone, and site 4 is in the intertidal zone, inbetween 

the mangrove trees, on the eastern side. 

3.2. The experimental design 

The experimental procedures followed in this study are 

explained below in detail and also shown with a flow diagram 

(Fig.2). 

3.2.1. Preparation of Test wood-blooks: 

The higher saprophytic lignicolous marine". fungi are the 

subject of this study. The best method for providing 'baits' 

for .these fungi is to submerge wood blocks in the sea (Jones, 

1971b; Kohlmeyer and Kohlmeyer, 1979). Three types of wood 

materials were used, 

(Avicennia marina), 

viz. (i) mangrove wood and pneumatophores 

(ii) Fagus' (Fagus sylvaUca), and (iii) 

Mhagoni (Swietenia mhagoni), the latter two are imported hard 

wood which are used for constructing fishing-crafts in this 

country by the Lutheran World Federation Fisheries Project at 

Mitsiua. 

Mature and heal thy stems of A. marina measuring 15x4xl. 5 
. . 

cm and pneumatophores of 15 em length \~ere the mangrove test 

• wood materials and are obtained from the H~mlay Desiet mang~ove 
habitat. Fagus and Nhagoni \'lOod panels \~ere also cut into 

si~ilar sizes of the mangrove wood. At the center of each test 

wood block a hole was drilled to insert the s~spension rope. 

., 

, '~< 
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Test l~ood blocks ~lere air-dried, ~Teighed dnd steam·· 

sterilized at 1210 c for 1 hr. before sUbme:csion. Steam 

sterilization has a disadvantage since it: might denature th$ 

natural composition of the wood blocks but there was no 

alternative because vie '~ere unable to procure the conventional t 

surface sterilizing agent, propylene oxide, in this cQuntry. 

The test blocks were assembled on a nylon rope so that the 

adjacent blocks ,~ere separated by a knot (Fig.3). Nyl<>,n 1'I\0sh 

bags (mesh size #lmm) I~ere used to contain the expetim"ental 

blocks and these were tied to anchors or mangrove roots using 
• <,.,.- . 

thick nylon cords at each site. 

test blocks of each ~Iood 

Each string finally carrfeq 12 

mat:eria1 (mangrove woOd and 

pneumatophores, fagus and mhagoni) and, at all sites, they were 

ill\ll\ersed in sea water. Except at site 4, the test blOcks in 

all other sites were made to remain always below the low,tide 

level by tying some weight at the lower end of the suspension 

cord. 

3.2.2. Periodioity Qf colleotion of test wood blooks 
Test Imod blocks at site 4 were lost due to unforeseen 

human interference and, as a result, only the remaining three 

sites were studied throughout the B-month sampl~ng period. 

Collections were made at 21 days (3-I~eek) inte,:ill'als from each" 

site. 

At each collection, 

carefully scapped off and 

the snrface fouling organisms were" 

then the test blocks vlere placed in a 

sterile polythene bag, labelled,; sealed and, usually brought to 

the laboratory on the same day. ~lhere delayed by a day, until 

arrival in the laboratory, the test blocks ",ere maintained ,in"" 

ice. 

3.2.3. Prooessing of test wood blocks 
The wood blocks collected at 3-week intervals ~Tere' 

subjected to the follol~ing observation." procedures, a flo, .. 

diagram of which is given in Fig.2. 

- '; 
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3.:2.3.1. Plating of t.a!ilh-water 

Only mangrove \'looel mat:erial Wi'l,S subjected t:o thip " 

treatment. Test \'Iood blocks and pneuma'tophores from each site ',' '," 

were surface-washed in 100 ml sterile sea Hater (5 s gent~.e" 

agitation by hand) to enumerate washable flnd viable pro1'agule9' 

of fungi present on them I-lhile sampling. 

The wash water Has serially diluted in sterile se'a wa.ter 

to 1: 10,000. The final \'lash dilution (0.11Ul) was tran'sfel:'red.· 

~septically into petriplatescontaining Johnson and Srarrow' 9. ' 
(1961) marine lignicolous,fuii(Ji isolation medium (o.i% ghi:bose, 

0.01% yeast extract, 1.8% agar and 100 ml aged 'sea "Jater) 

ell1bedded with 0.02% streptomycin sulphate. Theseplateswere 

incubated at room temperature (22 0 c) an(1 sUbj~9ted to 

pet'iodical mioroscopic examination as the fungal"colonics 

developed. 
-, 

A damP chamber incubation method lvas followed to obseJ;'Ve 
-.'. 

the fungi colonized on test blocks in thelr fruiting, stages. 

Petriplates (5 em height and 40 cm diam) lined ~Tith absorbant, , 

cotton and bent glass rod, flooded ~lith SEta water and;; 
sterilized in the autoclave, \,er", used as the ',ituniid challlb~'r~.;·;' 
One' wood block could be placed horizontally in eacha~pi.-' 
ohamber (Fig. 4SA). All Otlmp chambers ~~ere incubated at room' 

temperature and examined pe:dodically from the. 2nd week during 

their 12-week incubation period. 
f 

3.2.4. Colleotion and observation of driftwoods 

Along with t.he test. blocks, drift\'10od mater.ialswei'e ",­
" ," gathered during each collection from the island of' ,Hamlay, ' 

Desiet. Always the sampling, was ,made ata partictilar sp'ot near 
- , 

s~te 4 where the driftwoods were constantly found washed ashor!,!, 

and accumulated inbebleen the ~ang):ovepne\\matophol;es 
(Fig.44B). Also, only those well. -decayed driitwoods colo~Ij.Zed, 

, , ,.,' ,,:' ' ': :", ' ",~ ,:': 

by.£ungi were picked up. They were rinsed 'in natural sea water,: . . - . , . 

prior to placlng in polythene bagE; to g~t: rid of any debris 

found adhering on them. 

. i :': 

, ," 

" ' 

. '.j 
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Soon after bringing to the laboratory each driftl~ood was 

scanned for fungal fruit bodies already growing. After 

enumerating these, dl:"ift woods I~ere incubated in humid chambers 

for more than 12' weeks (maximum 16 weeks) for growth and 

fructification of those fungal propagules present in mycelial~ 
form. 

Fresh polythene bags, lined with sterile,' cotton at the 

bottom and flooded with sterile sea water, served as t~e humid 

incubation chamber for drifbloods. Several driftwoods were 

placed vertically within each polythene bag and the mouth of 

the latter was sealed using rubber-bands. 

incubated at room temperature. Fig. 44C. 

3.2.5. Mioroscopic examination 

These "were"" also 

The test blocks and the driftwoods were examined 

miorosoopically for the presence of lignicolous marine fungi., 

Temporary mounts were prepared in distilled water and 

mioroscopic observations such as presence of appendages or 

septation of spores, etc. , cameralucida (Prism-type) 

illustrations, photomicrography (PH-6 Olympus photographic 

unit)" and measurements were made. Semipermanent preparations 

were made using lactophenol mountant (phenol, 20g: lactic aoid, 

20g: glycerol, 40g; water, 20 ml; and a little cotton bl1,le 

dye). Slides mounted with lactopllenol were gentiy warmed OVer a 

spirit lamp to remove any air-bubbles trapped-in, blotted out 

using an absorbant paper to remove excess mountant and then the 

edges of the coverslip were, sealed using nail lacquer. 

Lactophenol preparations served only as reference slides since 

spore appendages, if any, \1ere not recognisable in them during 

subsequent examination. 

Using standard taxonomio keys and literature, in each 

case, an attempt was made to identify the, fungi isolated dmm 

"1;0 species level. Enumerated fungi ~Iere fully described and 

illustrated. Reference slides and herharium materials w~re 

maintained for all the fungi. ~ 

Wherever possible, the fungi were isolated and maintained' 

in pure culture. Johnson and Sparrow's (1961) isolation medium 

was used. Firstly, fungi growing on wood materials were 



aseptically transferred to isolation ~,,"d-'.\),ni in l)etriplat.(a~' 

embedded ~d.th 0.02% streptomycin '-;\Ilphate. A;; ·the iC<>lol1.i.ea 

grew and establish",d, ti';I1<Y 'dere eX:;:l~ined f:m: their crJr·:r.ect 

identity. Subsequently .. the pure culture. was t.r<l.rwfei.';::e.d t.o 

slants and maintained at room temperature. 

3.2.6. l-teasurement. ot environmental plI.ramtit.!l>J(·'" 

In a study of the occurrence of marine r:ung~., j.t is 
important that appropriate hydrographic data ar~ ~ecorded 

during the remov .. ,1 of the test blocks so that interaoti.:;n 

between the living organisms and the abiotic enviromnGftt;a c&n 

be correlated (Jones, ~971bi. The follow:i.ng prc~erti03 ¢f I!!ell. 

water at· each site were measured at the time of '.::oller.:tion of 

test blocks 

(i) surface water temperature 

(ii) pH (using electronic pH meter) 

(iii) salinity (using electrical conuucttvlty methods) 

(iv) dissolved oxygen (using Winkler ma1;hod) 

(v) light transmission depth (using Se09hi disc) 

3,.2.7,. Dr:y weight ohange an". strength loss (l''''t<f1mi~atJ..):n 

Rate of wood decay caused by nmrine fungi can be 

determined by mee.suring ~Ieight losses of test bl,ocks (Rohllnel{er 

and KohHneyer, 1979). We.ight losses of \'iood panels al':'t~n; 

fungal attack in natural habitats have been studied Frone,s and 

Irvin, 1971; Byrne and ,,:aton, 1972). Dry "eight change of test 

bloCks was determined by calculating the difference of we.ight 

between submersion and after i'ncubation of the exposed wood 

blocks. 
Normally, as the decay ensues, the strength of the wood 

decreases due to loosening of wood-fibres and breaking of 

polymer chains by fungal enzymes and this can be evaluated 

using a tensiometer (Sharp. 1978). The difference in the wood 

strength between immersing in sea water and after incubation 

was determined. , 
To determine the loss of wood strength caused by fungal 

decay two methods are followed, 
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1. An instrument has 

been used Tonindustrie 2!,08 model by Hi.l:sUil cmnont: j;acto'ry to 

evaluate the strength of the cement bricks manufactured. 11hen 

the known area (5x5x5cm3 ) of a brick is introduced into thl) 

machine and pressure is applied to bt"aak the former , the force 

used is indicated on a readil\9 scale (in kg/cm2 ). The test 

Iwod blocks I'lere introduced in place of the cement brick£; and' 

the force required to break the wood indicated the strength 

remaining after fungal decay. 

Test 1100d blocks were cut into 5xl.5xlcm size and' their 
' .. 

strength was determined using the above mentioned il\strument. 

2. Measuremen.J;......of b.J;:f'.ltkin<;L§tK@sfLl I'lood blocks I~era cut 

into 5xlxO.5cm size and fixed to a clamp at one end. The other 

end of the ~lOod block was fixed on to a tsnsiometer. As the 

spring of the tensiometer VlaH pulled by nH~chanical force, I'lhen 

the Ylood breaks, the breaking stress is recorded from the 

scale. The force is measured and converted into pOlver using 

the follo~l.i.ng formula 

where, b~ 
b 
h 

F B 

'" breaking streBS 
~ length of t~he beam 
_. breadth of the beam 
-.. hei.ght; of the beam 
~ breakin"g force. 

3.2.8. computation of data 

To depict the. pattern . of, funqal colonization on wood . . 
blocks conventi.onal tableB and graphs I.,ere used, indicat;.ng the 

number of fungal colonies appearing after incllbation for a 

varying period of time, and their percentage occur~ence in th~ 

test 1100d blocks has been computed. 'fhe data of environmental 

parameters collected during each sampling period I"ere computed 

in tables and graphs. 

The I'leight and strength lOBses caus<,cl due to fungal' depay 

on the test vlOod blocks \'Iere computed as percentagH I'mighb and 

strength losses. 
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'rile pncesent study on Uw (,colo'lY and flol'ist:ics of 

marine and mangrove funqi of the r,ed Sea at 1·1i't:siua \>laB 

commenced on 17 [;cptombcn: 1986. Firstly, lack of any hitherto 

knm1l\ mycological information on t:he Red Sea maritime region 

prompted me to take up this task although the actual 

experimental sites were qui.te far off from AHmara, the place 

I'lhere I conducted my Hork. Secondly, survey of 

fungi occuring on driftl'loods from the Red Sea and 

higher marine 

t:loristics of 

Ethiopian micro fungi from terresi.:rial habitats that began a 

little earlier in the Department. of Biology, AHmara University, 

induced me to work on this area. 

The information qi ven in this chaptel: resulted from . 
~lork carried out for a period of 8 mont:ho. 

herE' in t\10 parts. Part I deals with the 

These are presented 

ec~10gica1 studies, 

and Part II ~lith the floristics, of mangrove 

The results are supported by approp:ciai:e 

and marine fungi. 

tables, graphs, 

illustrations and pho'comic:r09raphs wherever necessary. 

4.1. Ecological studies 

'I'he use of different te8t wood blocks, viz., U\.Q!"nnia 

marina, S~let;ien<L..JllllOHanl and fU.9lJJL_!1Yl.y-aticaL enabled me to 

isolatE' Rnd observe those marine fnng.i, colonized during the 

course of the fltudy period. In addition, this also helped to 

evaluate the decay of timber cLw to fungal growth. 

4.1.1. FUNGAl, OCCURRENCE ON 'flm'T WOOD BLOC1{S. 

It is significant to, note that many marine fungi 

appeared ,on the test \'lood blocks, submel-ged in tho sea, after 

inCUbation although a fEM ubiquitous terrestrial fungi 

developed along \~i th them. In all, from 'the t11r(':o sites, 22 

fungal species belonging to 19 genera were recorded (Table 2) 

on the test \'load blocks. Of these, -16 species belonging to 14 

genera were recorded only from the manqrove Bubstrata ('I'able 

1). l'lithin the mangrove substrilt:n, 'ot the 16 species, 

ChaetomiullJ sp., I'.,ult'QJ:.t,bJa sp. 1, L. Hp. 2, !;cnlllLon}um "sp., 

.ClndQ§R.Q!;,Lum A-.1..9.!l.D!)]!, QlJlcttalll~ .9.Q.l~Q~UlQ.Gl (6 species) I qrel'l 

only on the wood, whereas Hi'lLQ!-'Rt1.'lGr t<:i f3p. and l\Lt.§!):IlQL:i..9. Ap. 



sp. , sp. , 

Eaecil';)]l\Y_@s. sp., ]:'en.Lc:ilLttJI11 ';1'., 

unidentified pycnidial fungus (8 

pneumatophores ('I'able 1). 

I'Su::.i,g.!.lllin rn:9XiJi.cSl, and the 

speci.es) on both wood and 

From the wash-I.,ater of mangrove substrata 

belonging to 9 genera were i.solated (l'able 2), 

10 species 

of ~Ihich 

on IYOOd-l'lash and Periconia 

prolifica on pneumatophore-Ivash plates and the remaining 

species on both. 

On the other t~·,O test wood blocks also, viz. mhagoni 

and fagus, a fel'l fungal species ~Iere recorded. LulwQ.rthin 

sp.2, ]>enicilliul\! sp., and I'ericol1!A llJ;.Q.LLticq were isolated 

from mhagoni and j\cremoni.ul)1 sp., A.lt.ernarla sp., Culgitalna 

acrospora, Lasiodiploidia tax. sp. I Rae.9~ilo.lll..~(! sp., and 

Periconia prolifica. from fagus. 

Of the 22 species recorded frorn the t:est: vlOod blocks, 17 

were from site I, and 16 species each from sit.as 2 and 3 Crable 

3) . Based on the overall percentage occurrence of the fungi 

(Table 4) I Periconia pr9Jj,I,j.C,! and .QjTx~!l<ilin tax sp. I-Iere the 

most I dominant I species. All the other species were belm., 10% 

in the overall percentage occurrence. l\.cremQ.ni1dID sp. I 

Paecilomyces sp., J~§,.!1ic;.ilJ iunl sp., E.€!.ric;.Q.nLi.! ll:cgu'f.iga, and the 

unidentified pycnidial fungus 'llere present in all the three 

si tes on the test ~lOod blocks. 1I01'lever, except Relj£.onia 

prolifica, other species \'Iere found in one or two samples only. 

E..... pro1ifica is therefore the most clomil1ant species in all the 
. , 

sites al1d on the test wood blocks (90%) 

Considering the fungal colonization on mangrove ~.,ood 

blocks alone, E..... prolifica is again the most. dominant fungus, 

occurrillg in all the test blocks I,Ti th 90% occurrence and also 

having been fOllnd in all three sites. It vias observed in all 

the samples of the three sites exc8pt the first. The second 

most dominant fungus on the mangrove was. . .(::irrenal i;~_ tax. sp., 

and it was found in site 1 I'lith an overilll percentage 

occurrence of 16.6% of the t:est wood blocks and in 60% or the 

samples made. QJ!1..Q.ita).na. acrospora I-las the third dominant 

22 
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fungus of the mangrove in site 1 for itc Has present: in 40% of 
1\11 t.he remaining fungi the samples but witl) g.3% occurrellcc. 

were ))elow 10% over'all occurr(!ncn allc] found in o}lly one or two 

sites with a maxi.mum of 10-20% of t,he ';;:llnples. 

As seen in Fiq 41 the nurClbHr of fungal 8pecies in all the 

samples was not so high. However the 

species was observed in the 3rd week 

least in the 15th I-leek (5 th sampling), 

and 30th 11eek (loth sampling). 

highHst frequency of the 

pElt sampling) '_~hile the 

24 t,h I-leek (8 t:h sampling) 

4.1.2. Fungal occurrence in dri ft Iwods 
It is 11ell knOl'/n that: driftwood is the substrate of highly 

specialized marine fungi and also 1:hese fungi are kno~m to be 

restrictive to a locality. 
'ro enumerate the marine mycoflora of Ethiopian coast,al 

~Taters of the Rcd Sea, driftvlOods washed ashore into the 

intertidal zone at. Hamlay Dosiet vlOl:e sampled out. during every 

collectinq time. only those driftwoods I-Ihich I-Iere Vlell-decayed 

and of varied origin \-18re picked up. 
Each driftwood \'las subjected to microGcopic scrutiny for 

occrrence of fungal fru! t bodies. HeganUeGs of this exercise, 

all the driftl'loods were, incubated in moist polythene chambers 

,(Rf. materials and methods, No.:'.. 2.1) . After incubation, 

drift\-/Oods 11ere repeatedly examined at least trice in a month 

and for about 3-4 months. 
In all, 43 fungal specie~3 ~Iere enumeratod from the drift 

\wods. They an" listed i.n Table 5. Of these, rfalS>J}eet:riq tax: 

sp. I ~eQlof112tt<!_eria Hp. , I,ul'dQLtbj~'l Bpp. JSYJ\\s'l.di?cu!?, 

haUQtl:ephtlB , H'llQgyllh~n£ Yillo~g!, ~~~.rLeJ)alj.ji t:ax. sp., 

IdrielJq tax sp., Pe:t: iCOLLlli - 12-:(91i :(iC;:J! and !c;ll",r.:i,QD, "p., were 

recorded during the cursory obBorvation, prior ,to' incubation, 

of the driftHoodH. All other Hpecies developed fruit}~9 stages 

following incubation. 
Table ~) indicates the occurrence of funqi on the 

driftwoods during different sampling t:imefo;. 

and Pe~rigQnJl! J;2l:'.-9J;LU.QQ 1'l(H'f' recorded throughout: the samp'ling 

period' (100% occurrence); §;no]lQltl.Q sp., appeared in 80% 01: the 

sampl ings I :Q,i!le,r iQn np. HaLQ!Le~GJ.rj.£ tax. sp., J:IllJoHa:rJ?heia 



K:i,h:rs,,-,~.$l ami I~Y}n'l~tLCj9l1f' 11_'LLi,~t:Xgpll\Y; in 6:>%, ilnd I!XtJ!J:Icil£in sp. 

J., 1\!:~P9X51iJJ}J~~ sp" Cj .. rl~!_~))J)}),{! t:a>~, ~:;p. J ilnd ~;_rlrL~J._JJJ.. t:ax sp. I 

ot_}l.(-~r 

4~1~3~ Environmontal factors of t:he sampling sites 

'fable 6 summarizes the avot'oqe surface 'Ilat.e): values of: 

environmental paramc;ter:o; In('a';tl):ed betwe,"n the first and the 

recent sampling for all the three sites. It includes 

temperature, pH, salinity, 1 i'1h1:--transflli:..;ion, and percenta",e 

oxygen saturation. 

'fhe temperature in all the Ull:ee r;iLes vilried from 27 t:o 

33°c, the lowest being during ,Jan-'Feb., 1987 and highest While 

.commencing the I'lork in ein:ly October 1986. 

The pH ranged from '/.93 (OcL, 'aG) 1~0 13,31 (Dec., '86). 

'l'hat lS, the sea Hater \'Ia" sli.ghtly alkaline throu9hout the 

sampling period. 

The average salillity value, ranged from 31.1 (during Feb., 

87) to 40%0 (during Dec., 8G), that is, the sampling sites had 

higher concentration of salts throughout the sampling period. 

ReganUnq the 1 ight.. tJ'al11;missi.on, Sec:chi di.sc depth 

mear;urement wac; adopted and the minimum and maximum depth Viere 

6m (Har., '87) and 9."8m (in Dec., '86) 1:·ef;pecU.vely. 

The percentage oxyqen saturation (dissolved oxygen) showod 

a ranqe betvleen 80.35 to 99.48%, the J.ov!eJ~ limit beinfj d}lring 

Dec., 1986 and the upper limit in Mar., 1987. 

These data aie appended in Fig 41, to nnalyse tho effect 

of these factor,; on 'the occurrence of' fungi. 

4.1.4. Decay rate 

'fhe rate of decay of mangrove wood, ahd the other two 

timber species, due to fungal colonization \<las comput:ed by 

calculat:ing dry ..... e1ght: losser; and 'dODd stren",th losses. 

The percentage dry \'Ieight losses for mangrove wood blocks 

were found to be from 13.a3 t.o 53.95, from 13.52 to 61.6 and 

from 14 i:o !i9. 6 pecccnt. in si t,(3 1., ::! and 3 rei3pectivcely. As 

indicatnd in rp2\ble 7 I t~ho max.1.rClum H(~i9ht~ loss \'1<18 in site 2. 

Hhagoni and. fagus test \'700d blocks ShOhOd lllLlXil~llJrn weight losses 



of 70.2 and 56.97 for tIle former and 9.6 and 12.5 percent for 

the latter in sitos 1. illld 2 respectively, 

consider:i.l'19 tb(~ st:.rel"lqt:l-j Lo:-:):;e~; f t-_ll{~' i:c;n~~;.iomont.(~J. )~G~~lll ts 

were found much more reliable than the Tonindustrie 2508 model 

instrument. 'rhn:cefore, 

only the strength lossos 

the roc;ults pre,;cnted in 'rabll~ 8 shovi 

in N/cm?' follm·lincJ t:em;iometer method. 

Hangrove tostvlOoc1s show maximum S'cr:ength l.osses of 77, 

84 • 7 and 93%, in 51 te 1, 2 and :) n'qJectivGly. 'llhereas 

mhagoni 97.6, and 97.6%, taqus 63 anet' 22 _ 6', 
and 3 only. 

5ho\'!(~c1 in site 2 

The maximum \'lcight~ and str(?-ncJth los~)cs of mhaqoni t.'lerc 

observGd in site 2 (Table 7 and 8; Fig. 42 A-B). For the fagus 

the maximum weight and st:r:enqtb 10,;so,; I-len~ obfJE!J:'ved in site 2 

and 3 respectively (T3b1e 2 [, 8; FiC) 42 A-B). 

Hangrove \olOod blocks, stand in b'''1:I-wen t.he tl'IO timber l'Iood in 

their peJ:'centage weight and stTo!lgth loss~'s. 

1'1 .. 2, FLORIS'rIC STUDIBS 

As mentioned in the provious chapter. along with the test 

wood blocks, driftwoods were also collected and examined from 

Mitsiua to enumerate tbe marine mycoflocR of Ethiopian coastal 

vrater of H.~,d Sea. Cc}llect.i_OllS were done always from a siI1g]_e 

spot in the int.ertidal zono at Hamlay Desiet, vex'y near t.o the 

abandoned sit:e 1\, once in every 3 I'ic,eks I the fh~st~ and the 

recent collections being on 17 sept. 1986 and 16 April 1987 

respectively. An earlier exploratory collection of July- dG is 

also included here. In all, He had 13 10tB of collectiorls. In 

each sampling, as much drift.waod ,w possible Vias gathered. 

Prior to i.nclIbation, driftwoocls werG rinsed in natural sea 

I-later, in the sea i tsel f, so as t.o remove any debris found 

adhering and this greatly m1n1mi.zG<1 the chalice oc(~urrence of 

ubiquitous terrestrial soil fungi. 

Drift-woods vlere examined s~'w'ral times periodically for 

the Cfrowth of fungal fruitbodies, the first scanning 

after arrival in the laborat.ory. Once -i nClIba ted, 

beinq 

they 

soon 

scanned at: least thrice in a month for about 3-31/2 mont:hs. 

Beyond' ·this period generall.y no ne\y funqi 1-101'0 observod on the 

dri ftl-mods. 
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Hare than 50 marine fungi were recorded in the course of 

our study of which 35 species are described and illustrated in 

the following pages. 'l'able.2. shows a list. of fungi enumerated 

by us from Ethiopian coastal waters of the Red Sea and their 

occurrence during the course of our sampling. 

or the 35 species described here, 17 belonged to 

Ascomycotina, 1 to Basidiomycotina, and 17 to Deuteromycotina. 

For each species, along with the description, a brief note on 

its taxonomy and significance is given. 

4.2.1. ASCOMYCOTIN~ 

1.1. Antennospora quadricornuta (cribb & Cribb) Johnson, 1958. 
J. Elisha Mitchell, Sci. SOQ. 2!: 46 

= Halosphaeria guadri<;;Qrnuta (cribb & cribb, 1956. Univ. 

Queensl. Pap., Dept. Bot. J~ 99 Figs.4, 46-G. 

ASCOCARPS solitary or gregarious, subglobose, partly 

immersed, ostiolate, papillate, dark brown to black, 240-260 urn 

in diam. NECKS 280 x 20-55um. ASCI eight spored, clavate, 

short pedunuculate, unitunicate, early deliquesing. ASCOSPORES 

elliptical, tvlO-septate, with a large globule in each cell, 2J.-

33 x 8-J.1 um, provided wih two sub-terminal stiff appendages at 

each end, about 25 um long and 1.2 um wide. 

Isolated from unidentified intertidal drifblOod, (one 

collection) Hamlay Desiet, Feb.1?B7. 

Notes: A. guadric~rn~ta 

waters only (Hughes, 1974) 

is so far known from the tr:opical 

Ocean. Here, this. is a 

Ethiopian coastal waters. 

and is 

neVI record 

reported from the -Indian 

for the Red· Sea and for , 

1.2. caryosporella rhizophorae Kohlmeyer, 198~. Indian Acad. 
Sci. (PI-Sci), 94: 355-356 Fig.5. 

ASCOCARPS gregareous, subglobose, 

ostiolate, short papillate, periphysate, 

420-560 urn in diam. NECKS conical, 

partly immersed, 

carbonaceous, black, 

80-140 x 100 um. 

PSEUDOPARAPH¥SES present, filamentous/ septate, branched, 

hyaline, 2-2.2 um wide. ASCI eight-spored, cylindribal, 

pedicellate, bitunicate, thick-walled, physoclastic, 180-220 x 

13.5-17 um. ASCOCARPS ellipsoidal, 2-celled, ''lith a medium 



septum, constricted at the septum, slightly curved, dark brown, 

distinctly verrucose, with distinct, small, light-coloured 

apices at each end, 17.5-24.5 X 8.5-11 um. 

Isolated from unidentified intertidal driftwood (one 

collection) Hamlay Dosiet, Nov. 1986. 

Notes: h.J:hizQPho!;"..~g is so far knovll1 only from Central 

American coastal \·/aters. This 1S, here, a new record for 

Indian Ocean and also for the Reel Sea along the Ethiopian 

coast. 

1.3. Cha~tomium sp. Figs.6 a-a 

ASCOCARPS sol itary to gregarious, pyriform, superficial, 

papillate, ostiolate, dark-brown to black-coloured, 17-23 x 

~50-225 um, covered with several non-septate, stiff, darkbrown 

circinate, hairs. NECKS cylindrical, straight or slightly 

bent, dark-brown to black, 125"150 x 75 um. ASCI eight-spored, 

clavate, unitunicate, early deliquescing. ASCOSPORES globose, 

narrower at both ends, brovll1 to black-coloured, oozing out in 

the form of a tendril, 100-150 x 62-87 um. 

Isolated from Avicennia lllSlrina. test wood blocks (one 

collection) Hamlay Desiet, Oct. 8, 1986. 

Presence of dark- coloured stiff hairs is 

characteristic of the genus Cha_etomiUl~ Kunze ex Frice. Over 

180 species are known (Ames, 1963). Chaetomium Bill:?-c are 

reported from marine habitats. (Nel·/ell, 1976, Subramanian & 
• 

Raghu Kumar, 1974). But Kohlmeyer and Kohlmeyer (1971) doubted 

their obligate adaptation to the marine environment. Hei:-e, it 

is a new record to the Red Sea l1i'/ritime region. 

1.4. Didymosp~~~ria ~hizophorae J&E. Kohlmeyer, 1967. loones, 
Fungoru~ Maris ~14-5. Figs.7a-a 

ASCOCARPS gregarious globose to pyriform, ostiolate, 

papillate, dark-brmm, partly or totally immersed, 312.5 x 

187.5 um. NECKS straight or slightly curved, .150 x 87.5 tim. 

ASCI 8-spored, cylindrical, short pedunculat.e, bitllnicate, 167-

208 x 16-25 um. ASCOSPORES ellipsoidal,'· uni-septate, not 'or , . 
slightly constricted at the septum, \>lith thin striations along 

the longitudinal axis, dark-bro\>ln, 13.75-27.5 x7.5-10 um. 
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Iflojaj;ect from intertidal driftl'l00d8' (tHo collections), 

Hamlay Desiet, January 21, 1987 and FclH'lla):y 11, 1987. 

Notes: .Q~bi zophorac is so far kllOl'it1 from the coastal 

waters of Atlantic Ocean (Kohlmeyer & Kohlmeyer, 1979). '1'his 

is, here, a neH record to the Indian Ocean and for the Red Sea 

along the Ethiopian Coast. 

1.5. Gnomonia sp. Figs. Sa-c 

ASCOCARPS solitary or gregarious, subglobose, ostiolatce, 

'papillate, covered with hairs, superficial or immersed, 

darkbrown to black, 150-1S7.5x 112-175 um. NECK cylindrical, 

elongate ellipsoidal, with rounded ends, one to three septate, 

not or slightly constricted at the septa, hyaline, 13-18 x 6-7 

\lm. ASCOSPORES uni-or biseriate, elongate-ellipsoidal, with 

rounded ends,one to three Gcptat,e, not or slightly constricted 

,at the septa, hyaline,13-18 x 6-7 um. 

Isolated from drifl./Ood samples (several collections), 

Hamlay Desiet. 
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Not~: 'rhe genus GllOmo..via Cesati & Dennotaris is reported 

from the Atlantic Ocean, Pacific Ocean, and Indian Ocean 

(Kohlmeyer & Kohlmeyer, 1979). So far three species have been 

recorded but this fungus does not belong to any of the three. 

Nevertheless, it is a new record to the Red Sea. 

1.6. Halos<l,6PJleiJL1Jbrgsa J & E. ~ohlm. 1977. Trans.,- Br. 
llYcol. 8QQ. ~: 208. Figs.lO, 46I-J; 

ASCOCARPS solitary or gregarious, (Jlobose or subgl,obose, 

superificial or embedded, ostiolate, papillate, light brOYIl1, 

375"'528 - um in diam.. NECKS curved, cylindrical, light brown, 

562-875 x' 75 um. ASCI 8-spored subfusiform or clavate, short 

pedunculate, unitunicate, 79-11.5 x 26.4-3~um. • ASCOSPORES 

ellipsoidal, one-septate, very lightly or not constr,icted at 

the septum, hyaline, 22.5-28.75 x 15-17.5 um, appendages 

apical, hook-like. 
Isolated from intertidal driftwoo~s (several), Hamlay 

Desiet, 
Note~: This is the second record of this fungus for the 

Indian Ocean and a ne\'l record for the Red Sea along the 



gthiopian Coast, the f.irst: being by Patii & Bon;", (1982) from 

the Indian Coast. 

1. 7. Halo2<l.n;'J:!gj,;,! l'ai;llagJr;LElnrLi.@ Patil & Borse, ),982. Indian 
.IJot. RElprt,., 1.:102 }'igS.40; 46A"C. 

ASCOCARPS solitary to gregarious, fully immersed, pyriform 

to suhglobose, mid to,dark brown, immersed portion of ascocarp, 

paler, ostiolate, papillate, 450-8:50 x 350-550 Uln wide. NECK 

cylindrical, partly 

internally, 800-1250 x 

hyphoid, 

100-115 um 

subhyaline, 

wide. ASCI 

periphysate 

clavate, 8,-

spored, without apical apparatus, thin-walled unitunicate, 150-

175 x 33-40. ASCOSPORES indistinctly biseriate, ellipsoidal to 

fusiform, 2-celled, Hith a medium septum, slightly constricted 

at the sept.um, hyaline, each cell \-lith a centrally located 

large and several peripheral small globules, 28-36 x 13.5-17.5 

um, with apical appenda'Jes; appenda~j8c1 centrally attached at 

each end, elongated, hyaline, narrow at both ends, 13-20 x 4.5-

5 um wide, eventually transfonnill(j into a dc,l ieat.e, lonq, 

unfurl ing filament. 

Isolated from intertidal driftwoods (several collections), 

Hamlay Desiet. 

Notes: lL..._..ratll<illix:j"illl.~.i.~ is so far knovln from tropical 

parts of the Atlantic Ocean, Indian Ocean (type collection) and 

Pacific Ooean (Kohlmeyer, 1984). Here, it is a new record to 

the Ethiopian coastal waters of the Red Sea. 

1.8. ~_~LQ~arQh~ia sp. Figs. 9a-c; 46E-F . 

. ASCOCARPS solitary to gre';lariolls, immersed, 

Bllbglobose, ostiolate, papillate, black, immersed 

neck, 380-420 x 340-410 um. NECKS cylindrical, 

pyriform to 

1 ighter than 

150-200 x BO 

urn. ASCI 8-spored, clavate, pedunculate, llnitunicai.:e, thick-

vlallecl, hyal i.ne, 114-145 x 23-36 um. ASCOSPORES broad 

ellipsoidal, 

hyal ine, \., i th 

3.7 um. 

un i-septate not constricted at the septum, 

appical appendages at both ends, fibrose, 6-87 x 

Isolated from drifhlOoc1 (one collection), Hamlay 1)e8iel:, 

December 10, 19B7. 
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Ng:t;g::;: The ascus and ascospore '0 i;\8S do not fit any of 

the species described by Kohlmeyer (1981) and PaLil and Borse 

(1982). This may be one of the unknO'lln taxa of !J.'Ll.illElrp.hgj_~. 

1.9. LQl2..tS1.m;>hl".~?;:iq ~~'>J:X1Lli.~11.~j.S; (Cribb & cribb) Hughes, 1969. 
Syesis ~:132 Fig. 11. 

ASCOCARPS solitary or greqarious, subcjl.obose, papillate, 

carbonaceous, darkbrolm in colour, 350 x 250 um. ASCI 8-

spored, bitunicate, clavate to fusi.form, short pedunculate, 

107-112 x 9-15 urn. ASCOSPORES fusi.form, threE,··septate, 

constricted at the septa, smooth, hyaline, ~Iithout any 

appendages, 23-27 x 5-7 um. 

Isolated from drift\olOods of an unknOloJi) oriqin and also 

!,vio;co;cenia marj.n<1 Hood and pneumatophore~. (several collections), 

Hamlay Desiet; 

N(;ttes: Thi.s speci.es is so far known from t.he tropical and 

sub-tropical mariti.me n,qions (Kohlmeyer, 1984), but here it. is 

a new record for both t.ropical parts of Indian ocean and to the 

Ethiopian coastal waters of the Red Sea. 

1.10. ~eEtos!?ha~Ej,.i! sp. Fig. 12. 

ASCI B-spored, cylindrical or subclavate, short 

pedunculate, bitunicate, 89'·125 x 8.2--11.5 tim. Ascospores 

biseriate, fusiform, straiqht or ,;lightly curved, one or t,o[Q 

septate, slightly to stronqly constricted at the septa, light 

broHn, 25-31.2 x 8.7-13.7 um. 

Isolated from driftwood samples 

Hamlay Desiet. 

(three collec~ions), 

Several . 'of specles Cesati & De 

Notaris are known from marine habitats (Kohlmeyer & Kohlmeyer, 

1979). Except the size of the spore, the sEore mQrphology of 

this species agrees l'lith that of )d. gbiQDe:;; (Crouan Ii< Crouan) 

Sacco 'l'herefore, here it is not assiqned to any species. 

1.11. Lindl='3Lt..I:!M<i!.!;;§j.ae orpurt, Heyers, Doral & siman, 1964. 
pull.. J:!Jll'i. fiBl.J:. can'il:; .. :U./tl06 Figs.13; 46D. 

ASCOCARPS solitary to <]reCJarious, half-immersed, globose 

to subglobose, ost10late, papillate, dark brown to black, 115-

230 um in diam. NECKS cylindrical, 72 x 25-32 \,lm. ASCI 8-
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spored filiform, tapering tOI'lards both enel,;, curved (S-,U", or 

x"shaped), 1.4 .. 21 seplea, noL conE;trict.c,d at. lch(>. sept.a, hyalino, 

tips slightly inflated, 230-360 x 2.5 x 5.2 urn. 

Isolated from dd.fh/Oods (one col],(!ct:ion), Hamlay Desiet, 

January 23, 1987. 

No_teg: 1". .tJl~llls§,iS!,Q .is so far knOl.;n only from Atlant.ic 

and Pacific Oceans (Kohlmeyer and Kohlmeyer, 1979). This.is a 

neH record here for Indian Ocean and Uw Red Sea along the 

Ethiopian coast. 

1.12. LVlW2~~hj~ sp.l Figs.14, 46K-L. 

ASCOCARPS solitary or greqarious, immersed to partly 

~uperficial, subglobose to pyriform, 08tiolate, long papillate 

on one side mostly, carbonaceous, black, 500-600 x 200-350 um. 

NECKS cylindrical, curved at tho upper top, dark-coloured, 

emerging above the surface, upto 525 um 10nq. ASCI 8-spored, 

fusiform or 

deliquescing. 

cylindl:ical, unit.unicate, t.hin-walled, early 

ASCOSPORES filifo,'1\\, cylinrlrical, st.raight. or 

curved, aseptate, tapering at each end into an apical conical 

cellular process! ,}~50-·560 x :1.J-'8.~~ 1..1m~ 

Isolated from test ,'!ood hloclw of /',. JQ,cU:.ina and drift,Hoods 

(several collections" Hamiay Desj.et. 

!,!ot'2"': Brief notes to L,_ '"p. 1 and );,. sp. 2 are given 

toget.her in the 11CXt. description; 

1.13. ,Lulwortlli.i! sp. 2 

ASCOCARPS solit.ary 

ost.iolate, I'lithout a 

Fig.15. 

or gregarious, supcrficial, globose, 

smoot.h, subhyaline, 225-262 x 162-

187 um. ASCI 8-spored, long-cylindrical, filiform, 

unitun.icate, early del i.quescing. ASCOSPORES filamentous, 

filiform, aseptate, smooth, with rounded apical cellular 

chambers, hyaline, 92.5-115 x 3.3 um. 

Isolated from li. TnaL1ni1 and ~;\:LL0JcDja mbggan,i test,mod 

blocks (two collections) JIamlay Desie\: and Hit.siua, october, 8 

and December 10, 1986. 

Notes.: Kohlmeyer and Kohlmeyet' (19'79) described several 

species of LQ1Vl9T,j:j)i g Sutherland but indicat,ed that the genus 

is in need of a crit,ical revision. As a result they put 



together many of the species wit}) doubtful 

that. thcsn two species c r .L_11-)J:l_9.X:JJ~ \Jl mll~::;t be 

unidentified ~'pecies for they do not. fit 

deset: Ibed ones. 

.\denU.ty. 

put. '11011q 

i.nto any 

1..d.-1-,---K.Ym'!..di.~..9g."l. hA.l,igSrenl}\lS J. I, E. Kohlmeyel: 1971-
!:!'y'coJ,.Q9:.ia §,.:},:S37. Pigs.l.6,47A-B. 

I feel 

\<lith the 

of the 

ASCOCAPPS soli t'H'y 01' ql~(!garious, flat', discoid, fleshy, 

apothecia"like, sessile, with an obconical foot. nesting inside 

the substrate, dark qrey to black, 16:J7 x 300 um. 

PSEUDOPARAPHYSES clavate, \<lith t\<lO septa at the apex, 

constricted at the septa, apically broadened into a club shaped 

structure, hyaline to light bro\<ln Rpical. cells, 82-92 x 1.7-2 

um, at the apex 3.3,,6 um Hide, ASCI mosU.y EdCjht, ri:ll:ely fOllr­

spored, bit.unicate, clavate, pedicellate 68-90 x 1.4 x 19 Unt. 

ASCOSPORES un isepta tc", septum in the 10l'ler half, 

longitudinally finely striated, brown, 16-20 x 7.5-8.75. 

Isol.ated from driftl'lOodsthat include both Hood and 

pneumatophore,; oi1.\. £Y1Llnil (several collections), Hamlay 

Desiet. 

£;. lElligtrm'J}W, is a common ,;pecies of tropical 

water,; and was a1'30 report.cd from b'Ll,c2.<2l}n;i.s1 sp. roots in India 

(Raghu Kumar, 1973). 

ASCOCARPS solitary to qrcfjarious j ilYl.mersecl, 

ostiolate, Hithout distinct papillae, dark-brown, up 

globose, 

to ,260 um 

cHam. P:'~EUDOPARAPHYSlS numerous, filiform, septate, 

persistent, 2 um wide. ASCI' eight-spored, cylindrical to 

clavate, short pedunculate, bitunicate, thick-walled, 171-237 x 

20-33 um. llscosporefJ biseriate, ellipsoidal, ,muriform, Hith 6 

or 7 transverse septa, with one or two 10n<].i tuc1 inal septa, 

constricted at the transverse septa, yellOl·!-brown, surrounded 

by <]elatinous sheath, 25-28 x 8-12 um. 

Isolated from driftwoods (one collection), ;January 23, 

1987. 

sevel'al species of EiQ(jspora Robenhorst ex Cesati 

& De Notaris are known from marine habi'cats (Kohlmeyer and 
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Kohlmeyer, 1979). HO';'!evc;r thi~) spec] CU' do(-~s not fi t~ to any of 

the known species of tl,e genus witl, reference to its H~ze. 

1.16. ~lL9J:'Pgdosp-QX.<'! l;.<1_cliai,:J" j·leyers, 1957. klYS::.9199!J'! .12.:496. 
Figs. 18,47H. 

ASCOCARPS solitary or gregariou," immersed suhglobose to 

pyriform, ostio1ate, papi.llatn, darkb1:0\-!n, 300 x 175-200 um. 

NECK cylindrical, smoot.h, 140 x 2534 UfI\. i\SCI eight"spored, 

oblong to ellipsoidal, sesslle, unitunicate, thin··walled, early 

deliquescing, 90-130 x 12·-155 um. ASCOSPORES elongate 

cylindrical or clavate, broader at tl,e apex, three septate, not 

constricted at. the septa hyaline, 1'1.5-3'7.5 x 3.7"5 um, with 

t~IO or three radiatinq appendages at one end, semirigid 13.7-

23.7 x 1.2-1.5 um. 

Isolated from driftwoods (one collection), Hamlay Desiet, 

January 21, 1987. 

This species is known mostly from tropical waters 

(Kohlmeyer & Kohlmeyer- 1(79). 

record to Lhe Had Sea alonq the .Ethi upj an coas1:. 

1.17. !L!l.:j,g.t31\t~\'fi§',-g.~'VLqomY.Q§!.tg sp. F.i qs, 19,4611. 

ASCOCi\RPS Cjregar iO\ls, immen;Gd, pyriform to subglobose, 

long pGdunculate ostiolato, papillate, dark brown to midbrown, 

190-230 um in diam. NECl< c\'lindrJcal, L;ubhyalino, 660 x 120 

um. ASCI oiCfl1tc"'sporec1, cylindrical, lone; pedunculate, 

bitunicate, thin-walled, straiqht or curved, 151 .. ·230 x 9~1:i urn. 

ASCOSPORES uniseriat.e, cylindrical counded at both ends, 't.l)):ee­

septate, slightly constricted a~ tho septa, smooth, hyaline, 

16··23 x 5-10 UlTI. 

Isolated from clriftl·lOoc1s (tW) collectir.Jl".') 

NQtes: At this moment, Lilis run(Ju~; 

accomodated to any taxa of the marine habitat. 

4.2.2. BASIDIOMX~QTINA 

Hamlay Desiet. 

cO\lJ.d not be 

llaloQYPhill?! villas!'!, J. & E. Kohlmeyer, 1965 RQv~ Hg,;!",j,gi.<l, 2.::1. 
00. Figs.20, 47E··G. 

BASIDIOCi\RPS solitary 01' (Jy-ega t'_i.our; I cypl10.11 0 id, 

turbinate or clavate, funnel·-shaped, pedunculate, soft, floshy, 
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Hh1 to, 490 x 3 ~;O urn at Uw Inouth re(Jion. PUU DIUN composed of 

closely packed, rarely branched hypha"" 2') um diam, hyaline, 

forming spherical refractive hairs at the stalk, about 38.5 um 

wide. IlYHENIUf1 with a neLi'JOrK of hyphae li.ning t:lw inner 

portion of the funnel shal)('c) basieliocilrp. Basidia clavate or 

cylindrical with a narrow base, nonseptatc, 22.5-:31 x 3.7-6.2 

um, steriqmata 3-1\ u(1l 10nq. BIISIDI03PORES subqlobose, one­

celled, smooth, hyaline, 6-9 x ;;-8 um. 

Isolated from interticlal clrifLl'lood (three coll,ections), 

Hamlay Desiet, Dec. 29, 1986, Jan 21 and r',,1L 1\, 1937. 

li. Y.L1L9§,'l is a monotypic qenus anel .is known from 

tropical and sub-tropical Haters (Kohlmeyer & Kohlmeyer 1979). 

Here, it is a ne\'! record to the Ped 3('8 a10nq the Ethiopian 

coast. It differs from thet·.ype descript.ion in hCtving 

apedunculBte (sessilo) basidiocarp. 

3.1..n.Q,ro)n(:»}.:L1JJI! sp. Fig. ,:l. 
COLONIES effur;o, light grey. !lY!"lll,!:: hyaline, to pale qrey. 

Conidiophores cylindrical, Hider at the base, smooth, llyaline, 

25-43.7 x 2.5-5 urn. CONIDIA subglobose to pyriform, smooth, 0-

septate, pale brown or hyaline 5-11 x 2.5-7.5 um. 

Isolated from 8..' nmrJJ_,," and <1r:1 ft.·,'iOOc1s of 

collections), Hamlay Desiet. 

(several 

\'Jell j:nOI'iJ1 from terrescrial 
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habitat, are also frequently J:(,cordcd from mat-ine habitats 

(Newell; 1976 Subramanian & Paghu Kumar, 1974). 

new record for the Reel Sea. 

Here it. is a 

3.2. 1I.:L.J;ey]la1j.A sp. Fig. 22. 

COLONIES effuse, hairy, dark brmJll to black. CONIDIOPHORES 

solitary or in groups, branchinq, 8;;'-32 x 1,,5-6 um. CONIDIA 

catenate, 

murifonn 

obpyriform 

(3-:; f"ept:a) 

to obclava te, 

cons tr ictecl i'l t 

brown to b].ack, }~--41 x lO-]2.S lIm 

\'lith neck-like 

t.he septa I smoot~h, 

apex, 

dark 



Isolated f):om b._~ ____ mfl);Jrl~.~ tQ~-;t \'lood block:.-;, ~.'l(lf:;h water 

cult~llre p1ate~.-) ;:-tlld c1c.if-l-\·lO(jd~-,; (~c:(!vcl"a.l co} lect ion:-.:), H<'lmlay 

Dcsiet. 

Fries are doubtful according to Ko})lmeyor r. Kohlmeyer, (1979). , 
However- several species are knOI,·nl froln :marine environments. 

Here, it is a 11ew record to the Ethiopian coastal waters of the 

Red Sea. 

Pig. 23. 

COLONIES effuse, thick, ,greyl,;h-green. HYPHAE 

superficial, branched, subhY'Jl ine (.0 11ya1 i ne. CONIDIOPHORE" 

straight or curved, unbranched, smooth, c;ubhyal inc, tm:'mini1ting 

into a vesicular head, 120 x 6.5 um wide below and 18.5 wide at 

the head reqion. CONIDIOGENOUS CELLS \\\onopllialidic, 

ampuliform, arrang(~d pal":allely over iJ1G head, g-~9.Ej x 5 1..1111. 

CONIDIA catenate, dry, oval t() subqlot'roSt~ I verrucose, 0--

septate, subhyalille, 7.5--10 x S-G urn wj.de, 0eveloping in 

unbnmched, basipetill.ly mdt:ucing chclln'·,_ 

!ISCOCARPS (clc is toLh(~cia) <Jro" .. l1.nq along with conidial 

state (holomorpllic)_ 

globose, ye110\'1 to golden-yell (nol, Ulrt in diarn; 

cleistothecial \0.'0.11 1-<1 layered I;.'ith 0J.unqat.~ cells. ASCI 

91obose t:o subglobo~;0f eight or four"'-::::pc"irec1, l.lniturLi cate, thin-

v!ailed, 13-16.6 llHl lonq. 

r;eptate, subhyaline. 

ASCOSPOHES oval t~o spherical., 0-' 

Isolat:ed from v!ac;h ,-!ater plate cuI tureE; and driftwoods 

(c;everal collectiollC;" Jlamlay Desiet_ 

NoteE.: l";;D(:,r~..LLhl~; c;pp. an' recorded by Kohlmeyer and 

Kohlmeyer (1979' from marilw habitats_ '1'h1c; ,species is 

identified at generic level and ascocarp state 1s acqomodated 

I-lithin the genus E1TI"rLG.ejl'l. 

3 • <1. y_i;rJ;_Qllal i~ P-SOI19.Q!!1il.CLQ9.<3ph',l1'! Kohlmeyer f 1968. 

Hycologia &.9.:266. Fiq. 33. 

COLONIES effuse, thin, dark brown ·to black. HYPHAE 

superficial or immersed, s(,ptat"" l.i.cjht brOl-!l1, 1-'1. 5 um in 

(liam. CONIDIOPHORES zero 

Bubhyaline, 20-30 um 10nq, 

t.o two r;ept.a te, 

2.5 um in diam. 

straight 01: curved, 

CONIDIOGRNOUS CELLS 

J5 

, 
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monobla.stic, terlllinal, ~j···6 x ~. :5--5 1..n;). CONIDIA mostly coiled 

tlll:0(~ or mot'c! sept.(ltf~! :=_.;l i(Jhtly 0):,- :.,-i.-.ro11qly COI)~3tri(:t-(--~d '-ll'. t.he 

subtnl:'minal cells darker than othf.?]~S t cells 

incrensi))g in di.am. from base to al'ox, 5-1.0 urn ill diam. 

Isolated from t.est. \-Iood block'; of 1',. mc,-!:j.I1C\ and drifl:v]oods 

(several collections), Nitsiua proper and Hamlay Desiet. 

Not.eEl.. It is a new record \:0 t.he Hed "ea along t.he 

Ethi.opian coast. 

3.5. 9i.tJ'el1~1i.~ tax. sp. Figs. 24,48c .. n. 

COLONIE" effuse, cot.tony, somet imes adpresBed, brOl~n to 

Hyphae, diBtinct, 11'1hl: brown, scptat:e, 5-6.6 grey ish bro\'ln. 
um \'Iide. CONIDIOPHOHES micronematouB, cylindrical, unbranched, 

\'lith thick dark brown septa, BInoot.h, t.ll.ick-'.'Ialle·d, subhyalinc, 

1000 x 6.6' um. CONIDIOGCNOlJS CELLS monobl.ast.i.c, polyblastic, 

minute denticul.ate, with truncate ends, 22-30 x 5.5 um. coNDIA 

sol i tary, obclavate, eli stinctly cUl"vnd, lTtO",t.l.y two 8epL.ate, 

rarely one or tllcne to tour ",cptate, distinctly constricted at 

the septa, smoot.h, bt'mm, 23-·33 >: 10"J6,'; tIm, baB'll c('.11s 

obconical narl:OI'lly tuper-i.nq into a pu;.nted at.t:i\cl1hlent reqion, 

10 um wide, central. cells f3ub,]10\)o:;e, 10.5 um c\iam, t.ornl1.naJ. 

cells 5ubglobose to qloboso, laJ:ljor :Hle1 darkel' than the 

remaining cells, 13.2-16.5 um eliam; ",tretclled conidia 45 x 16.5 

um. 
Isolat.ed from ". !l1D.ri}lc! t.eGtl'ooc1 blocks and pneumat.opl1o res 

and aJ.so drift.~!Oods (several collect.ionG), l<1itsiua proper and 

Hamlay Desiet. 
undoubtedlY, this . .l.s a nevi taxon of <::;.,iT~~:§).lJ.iJ,iC\ 

Heyers & Hoare. It \'las not possible to keep this isolate in 

the knovirl specieB oj' the (jenus (Kohlmeyer & Kohlmeyer (1979). 

3.6. 9_1a,<1.Q.;eQo.:riunl Q,l,g.?Cll.ill Cook & Hassee in cook, 1988. 
Qreyill~a 1~:88. Fig. 25. 

COLONIES effuse, cottony, darkbrOl-irl ·to black. HYPHAE 

distinct, clarkbroWll, CONIDIOPHORg" ll\acronema t:ou~:; I 

cylindrical. , straight or curv{}d, ~;jmple, echinulate, dark 

brovll1. CONIDIA ellipsoidal, ':lith b;-t::;al scar, zero t:o 'one~ 



septate, slightly or not constricted at the septa, verrucose, 

solitary, brown, 7.5-16.2 x 7.5 um. 

Isolat.ed from 11. llwriJ}q testwood blocks, pneumatophores, 

wash 11a'tcr plate cuI turclO and dri ftwoods, (several collections), 

Hamlay Desiet. and Hit:siua proper. 

Notes: Hore than one species of Cladosporium have been 

collected. However, this is the only one fulll: described here 

for it was found to agree l'li th Cladosporium algarum Cook & 

Massee (Kohlmeyer and Kohlmeyer 1979). .Q. alqarum is a new 

record to the Ethiopian coastal waters of the Red Sea. 

3.7. cu1citalna acrospora !1eyers I< Hoore, 1960. Am. !t. Bot. 
47:349. Fig.26, ~eG. 

COLONIES effuse dark brown to black. HYPHAE superficial, 

immersed light brown to brown, 1.25-2.5 um in diam. 

CONIDIOPHORES indistinct, integrated, 16.5-24 x 5 urn. 

CONIDIOGENOUS CELLS polyblastic, cylindrical terminal or 

intercalary 10-16.5 x 4.5-6.5 urn. CONIDIA globose to clavate, 

smooth, 1-3 septate, deeply constricted at the septa, apical 

cells dark brown, 101'ler cells light brol'il1, apical cells S.7-

17.5 um diam. and 1011er cells 3-7-6.2 x 5-11. 2 um. 

Isolated from 1';. ]))ilring testl100d blocks and drift~loods 

(several collections), ~!itsiua proper and Hamlay Desist. 

Note§.: FollOl'ling Ellis (1976), this fungus is accomodated 

in the genus culc:iJ.;stlna. Kohlmeyer and Kohlmeyer (1979) 

included the Game fungus as a synonym of Trichocladium 

achrosP.Qr1xm f1eyers & Noore fol.lowing Shearer and Crane (1971). 

This species is a very common marine fungus and is a nel1 record 

to the Ethiopian coast,al waters of the Red Sea. 

3. a. Dr_eoi!slera l1alodes (Drechsler) subramanian & Jain, 3.966 • 
.Ql!U. Sci. 3:~:354. Fig.27. 

COLONIES effuse, brown in culture. CONIDIOPHORES single, 

cylindrical, geniculate at the upper part, straight or curved, 

septate, polyblastic smooth, brOlm, 46-65 x 4 um. CONIDIA 

cylindrical to ellipsoidal., straight or slightly curved I 2-6 

pseudosepta, not constricted at t:he septa, smooth bro~Il1, 5-10 x 

10.7-18.7 um. 
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If:.ol':rt .. ed frO;.'l 1:1<.lF'i1 l.'l<..l.JCC 'r- plat.c<,,> {on(' collE"'..ct.ion) r Har'.ll.ay 

Derdnt t'1arc}'1 7,5, ~1987. 

!:IDj~~.: n.L_.h<JJ .. 9.~Jr:_~~ .l~:; <l t.rue hl~n:ine ftllJ(~Pl::; and h0t.'C it is a 

new record ~co Ethiopian coasted. ','jd-j·P.r'{.~ of th(~ H~?d ~3nn., t.he 

first record being [rom tllO Indian Coa"t. 

3 • 9 • .!is!.+_9PY1lJI BJ!'-<>' B hat & Mckonnon gen. nov_ 
Fig.29, 40A-B. 

COLOHIES ~,paJ_'se, SC':-l nty , cornpo::-;cd 

nynnemata. MYCELIUM partly cmmers0l1, 

composed of branched, septate, hyphae. 

of erect, small 

partly superficial, 

SYNNEMAT~ small, 

composed of compactly and parallely arranqed conidiophort'.~'" 

CELLS penicillu~" m()nophia lidie, without. CONIDIOGENOUS 

collarette. CONIDIA catc,nat.e, dry, oval, smooth, a-septate, 

~eveloping in basipetally maturing chains. 

llllat !?.QL._t'll2 • 

Kohlmeye.r and Kolllmeyel: (1919) (lid not necord any 

synncmatous fungus from ma.:c.i ne hah1 t<1ts. HO'd8ver, Newell 

(1976) reported J.§jJr.1.f:! ;;,P" a ;;y);ne-n",,::::rLotls funqu~; fr01tl mangrove 

habitats in Florida. A human pathoq2ti ic ~~ynnC_l\\a tOllS fungus, 

All.(,scher,:.in h2Y.<'liJ. ~3hearej:d 'dus often collected on \'Iood 

submerged in a North Ca1'01::n0 estuC\l'-Y )))' Kirk (1967). Both 

r.r:,-ilri_0c and 111.Je::,s:h.<:'..rj..!! "re charac'ceci'JH\ by qlEoid or slimy 

conidia and both arE:~ said to be ubiqu.i tOU:3 t.errcst):ial fungi. 

our fungus produces conidia in t.r:ue chains and thCLE.~rOre cannot 

be accommodated in t:lw a fonec;aid tVIC qel1£'1:"<1. 

suitabh~ qenus GO far described (CiH-miclwel 0t. 9.1 .. , 1980) t.o 

place our fUl19us. 'rhj" called for ec;tab1.l,;hl11ent of a nm, 

species in a new genus. 

lh fWiCE2Dll.iaQ gen. et. sp. nov. 

SYNNEl1A scanty on the su))c;t:ratum, erect.,. small, narrow at 

the base, above, composed of compactly ,arranged 

conidiophores, conidiop)lores arising from globo"e celln at the 

ba13e, synnema 60·-100 x 20 um 'dido ;It: the base, 50·-60 urn \'lide 

above. ]t,YCl'l.IUi.! partly immen;f):l and P" rtly c;uperf icial., 

composed of branched, SCpLltu hyphae. COHIDIOGENOUS CELLS 

penicillus, lI\onophialidic, \·lithout co.il;\rc.,tte, 12-17.5 x 0\.5 

um. CONIDIA catenate, dry, oval, smooth, O-Geptate, 5·-5.8 X 6 



urn. developing in unb~dnched bisellta1 .chllins, 

coluHlns. 

!~el(~ased in 

On t.es tVlood b10eks and pllel"na tophol'es of 11· 

Ynru:i!l.q (two coll.ections one of t.hem J.S (lc>,;.icjllat.cd as hol.otype). 

Mitsiua proper and Hamlay Desiet.. OGt. & Nov. 1986. 

3.10. Iq~ieJ . .l..<! tax. sp. Fig.28, 401", 

COLONIES effuse. flat. greyish whi.t.e; below the colony, 

Vlood bark becoming dark and carbonaceous. HYPHAE superf icial 

or immersed, . septate, lightbrolm. CONIDIOPHORES mostly 

unbranched, rarely branched and loner, erect:, st.ra ight. or 

curved, 40-50(-130) x 5-6.5 urn at the base, 2-3 urn Vlide at the 

tapering tip, septate, smooth, brown, pnle'r 'cowards t:he apex, 

terminating in conidioerenous cells. CONIDIOGENOUS CELLS 
loci. 
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holoblastic, polyblastic, with severa] \\nthickened 

CONIDIA solitary, acropleuroerenouB, falcate, simple, 

septate, smooth, hyaline 13.7-23 x 1.2~1.7 um. 

zero~ 

Isolated from driftwood 

Desiet. 

collections), Hamlay 

l:Lot_G.~ : 

\-I.ilhel11, for 

polyblastic 

It J.Se assignod to the? 

the p:e2sencc of falci:l.to 

conidio(]c.nouco cel.le;. 

qc:nus I\1rj,--~~11J~\ Nelson & 

and hyaline conidia. and 

So far, have no 

representative of thi.s grenus from the marine enviromHont .. 

TentativeJ.y, here it is desj,gnated as a 'lew taxOl). 

3. 11. )d~!'!i9d.i,Il!.()~lig tax. sp. Fig. 30. 

PYCNIDIA, immersed or el'rmopent, <)"10bo,"" to subqlobose, 

osti.olat", 'short, papillate. or apc'lpilJat.c., Boli.t.ary or 

gregarious, dark brown to black, 250'··,137.:; x 237.5-'312.5 um. 

NECK conical, 62.5-250 x 83 \1m. C01HDIOGENOU,; CELLS lin.i.n0 tlw 

inner wall of the pycnidi.al cavi.ty, 8.75&15 x 1.25-5 um 

accompanied by nonseptate, hyaline paraphyses. CONIDIA 

ellipsoidal, l-septate at maturity, )lot CO)lstl'icted cit the 

septum, smooth walled, hyal ine, 1'1 tel' becomi.ng clarkbrm·m, 16.5" 

22.5 x 10.2-12.5 \1m. 

rsolat.ed from t(~st wood blocks ( three 

collections), IInmlay Desiet. 



Notes: This fungus ie< assigned to the genus .Lasiodiplodia 

Ell. & Ex. apud Clendein. Here conidia are smooth, ~lhereas in 

the type species 1;'. tl1§,obronlgg Griff & Maubl. the outer Hall of 

conidia show longitudinal thick striations (Sutton, 1980). 

Moreover, the type species is a plant pathogen (it is monotypic 

genus) and our fungus is collected from sterilized test I~ood 

material. 

3.12. Paocilonwces sp. Fig.31. 

COLONIES effuse, cottony, greyish to brown. HYPHAE 

superficial, branched, septate, thickened at the origin of the 

conidiophore. CONIDIOPHORES simple, terminal, or lateral on 

the hyphae, cylindrical, broader at the base but tapering at 

the apex, straight or curved, septate, bearing phialides, 

lightbrown. PHIALIDES flask-shaped with cylindrical neck, 

straight or curved, 7.5 x 2.5-5 um. CONIDIA produced 

basipetally in chains, oval, nonseptate, lemoniform, light 

brown, 3.7-5 x 2.5-5 um. 

Isolated from lh marina test wood blocks and driftl~ood 

samples (several collections), Mitsiua proper and Hamlay 

Desiet. 

Notes: So far, no species of Paecilomyces Bainier has 

been described from marine habitats (Kohlmeyer & Kohlmeyer, 

1979) • This is the first record of the fungus from a maritime 

habitat. 

3.13. ?apu1ospora sp. Fig 34 

PYCNIDIA solitary or gregarious, globose to subglobose, 

pyriform, unilocular, immersed or erumpent, ostiolate, 

papillate, thin-walled, darkbrown to black. 100 x 

CONIDIOPHORES cylindrical, nonseptate, straight or 

hyaline, 17.5-22.5 x 1.25 um. CONIDIA ellipsoidal, one 

81 urn. 

curved, 

celled, 

smooth-I~alled, mature conidia medium bro~m to darkbrown, 2.5-10 

X 2.5 um. 

Isolated from 11. marina wash-I'later plates and drift~loods 

(several collections), Mitsiua proper and Hamlay Desiet; 

Notes: The Papulospora state of conidial fungi is known 

to be the anamorph of Leptosphaeria and these are reported to 
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occur in the nla)'ine envi.ronnwnt (Kohlmeyer (, ](ohlmoYGr, 19'79). 

HGr(~- it: is a nc\'l l~ocot'd bot::.h to tho Indi;:i.n Oc.(:an <lnd thu Hed 

3.14. ):'Q_);j.Q<i)lLq p):-91Jfj~9_'" Anastasiou, 1963, tl9'l_"- lI<l_<11~~gJi1 
§1260. Figs.32, 488. 

COLONIES effuse, cottony, black. IlYPHhE inl:ernal in the 

Nood or areal, septate, branched, I-lith numerous conidia, 1 i0ht 

bro'dn to hya1inG. CONIDIOPHORE~3 not differentiated from t11e 

hyphae, Hith lateral or terminal conidioqenous cells, 1 iqht 

brown, up 

hyali.ne, 

to 65 run 10nq. CONIDIOGENOUS CELLS light brown to 

holoblastic, polyblastic, 4. ::i-B.;) x 2.4-6.6 um. 

CONIDIA catenulate, globoC1e to sllbglobo:Je, one"celled, Glnooth, 

zero-septate, brown, 8.5,,13 UIU in di am, simple or branchi l1q 

,?hains, developing basipetally, milt.uri.n() acropetally, '11: one or 

several points on tho conidioqonolls cell. 

Isolat:ed from h. l1l!lrlml te,;blOod blocks and l'Ia[,11wato1: 

plate and also from dd.ftvlOods (soveral colJect.ions), Hit.f,iua 

proper and Hamlay Desiet. 

Rot.e",: 

this stuely. 

This is tho mo~·.t frequent.ly collected fungu(', in 

earlio,- l)eon report.ed [rom the 

Saudi Arabian coastal ':laten; oj' the ](c.cl ~;ea (Aleen\, 1978) and 

is H(~ll known from the Ind ian OCC';-tn. ~hj.s is here the first 

record for Ethiopian coastal wacer,;. 

3.15. _\!ympodionW<:'c,,-,"--PiI};jfll§ E'ell & St:at,;ell, 19'11. Zi!Lt9Jl_i§ Ya}) 
kfl-QV8!lhQ<;CK _37: 362. Fiq. 3 S. 

COLONIES effuse, Hhit_o. 

branched ~3eptate hyphae 

i·,lYCELIUf.1 superficial, composed of 

1.5-2 um Hide. CONIDIOPHOHES 

mononematous, unbranched, smooth, hyalirw, 40 x 1. ')"'2 um. 

CONIDIOGENOUS CELLS holoblastic, polyblastic, sympodial. 

CONIDIA solitary. globose, zero-septate, smooth, hyaline, thin­

walled, 1. 5-'2 um diam, developinq Gympodi.a lly and acropetally 

on the conidiophores. 

lsolat.od from drific'lIoodG (Bev(n:al colloct:ionG), Hamley 

Desiet. 
(rhis fungus is GO far kno\·ui only from ternperate 

Vlatot.'s and here it i," a nm., ):(>(;0)'(1 t.o t-l'opical vlClten; of tehe 

Indian Ocean and to tho Hed Sea. 



VQ1_vc:t"/i ql-(l.y.i:-.h bro\·)n t~o da:CK 

brC)\'1l1. HYPHAE branciled, s(~ptat_e, liqht brown. CONIDIOPHOHES, 

maCrOnCTnd.toHS I rarely branched, 

smooth, light brown. COiiIDlOC;'l:NOU:; CELLS polybJa"tic, terminal 

or intercalary, cylindrical. COIIIOlh ~;oli tnry, 

fusiform or elljp~oidal, rounded at the apox, smooth, non 

soptate, 2.5--3.7 x 1 .. 2 urn. 

Isolated from /',. :f\1"J;.'UE' test: \'lOod bloc);s and \'la;3h vlater 

plates (severill collection,;), loiL",;",) prop"'.>: and Hamlay Oesiet. 

'rhis fungus iG so far not l.'Qco:r.~dccl f~com marit:i:me 

habitat:s (Kohl.meyer & Kohlrneyc-'l', 19'1')) 

record for marine waters. 

zlnd }lcre i 1: is a r cr." 

3,17. Z"ler:L'llJ tax. sp. Fig. 37, 4flE. 

COLONIES effuse, 1:11 in, darkbrown 1:0 black. HYPFlIE 

sup(~rf.i.Gial or innn(~rsed f b:cancl1(~d , hyal ir,f". 

COHDI()PflOHE;~ f ilamentaou:;, bra nch inc) , pcoduci IV] con Ld.ioCje})cus 

cells syrnpodialJy, urn Ilf icln . CONIDIOGENOlJS CRI,LS 

CONHIIA 

solitary, holieoi.c) or ooi103 in three plane;, J'Ol'Jil.Lng a ball of 

cells; cells splteri.cal, smoottl, sept21tc, deeply constricted at 

thf;:~ sept.a, dark<~bro\'lnf bn~;al CE:1J :;:;ubhyaline, cE~lls 6. 25'-lL. 5 

Uln. 

Isolated from drifi.woods (several COllections), Haml.ay 

Desiet. 

I am unable to put this funCjus in l:ho kn(I~1l1 

species of _311_l.~~Kj-,-.QD Noore: t< t'10Y,ers de~3cribC!d ulso by I<ohlmf-.!yer 

& Kohlmeyer (1979) 

PYCNIDIA solitary, globose to subgloboBe, di3ve l op'.ng 

l'1i th i n the bre2, t:hinq-pores 0 f pn(ctllna t:ophorco3, carbonaceous, 

black, os1:iol.ato, oozing out cre~lm-colollred cOlli.dial maf~S. 

CONIDIOGENOUS CELLS holoblast.ic, polyblastic, sympodial, 

developinq fl:om inner layer of pyeni eli.al '-,JaIl, 10-12.5 x' :1-,4 

um. CONIDIA solitary, ,;1.Lmy, f:~]jf.orm, cylinch:.ical, curved to 
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coiled at the apices, obtuse to rounded at the base, zero'" 

septate, thin-walled, hyaline, smooth, 50-70 x 1.5 urn. 

Isolated from pneumatophores and tesb~ood blocks of 8,. 

marina (one sample), Mitsiua proper and Hamlay Desiet; Oct. 8, 

1986. 

3.19. ynidentified myoelia sterilia §R. Fig. 39. 

HYPHAE septate, branching, anastomosing, light brown, two 

types of hyphae, - thick, brown, thin, hyaline ones, 1.25-2.6 

um, produce a bro~m pigment in the substratum. 

globose to subglobose, dark brown to black, 

catenulate, 3.75-15 urn in diam. 

Papulospores, 

superficial, 

Isolated from driftwoods (one sample) Hamlay Desiet, Oct. 

8, 1986. 

Note: One species of mycelia sterilia is reported by 

Kohlmeyer and Kohlmeyer (1979). This is here an unidentified 

species and is a new record for the Red Sea. 
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5.1. ECOLOGY 

It is well knmm that when a piece of untreated wood is 

E;ubmerged for some time 

by higher marine fungi 

propagules that become 

in the sea 'dater, it will be colonized 

(Kohlmeyer & Kohlmeyer, 1979). Fungal 

attached under these conditions will 

start to grow on the ligno-cellulosic substrate and develop 

into a mycelium. The hyphae of each colonizing species are 

likely to ramify over the surface as well as the sub-surface 

region. If no sporulation occurs, the identification of the 

fungus cannot be established. If sporulation does occur, which 

may be in the form of conidia or perithecia, the fungus can 

easily be identified. 

However, in the present investigation sporulation occurred 

in most cases only when the test ,-IOod blocks or drift"lOods v,ere 

incubated in moist chambers (in room temperature) in the 

absence of many ecological factors present in the natural 

environment. In other ,'lords, the fungi recorded on the wood 

substrates mayor may not be true primary colonizers in the 

natural environment, depending on ",hether the environmental 

conditions favour the in situ development of fungal propagules. 

Nevertheless, the sporulated fungi must be the successful 

colonizers on some suitable substrates in the surrounding 

waters in order to provide the required inocula to colonize the 

wood. 'rhus, although the baiting - incubation method has its 

limitations, it does provide some basic information regarding 

the species composition and abundance of the local marine myco­

community, the study of which HaS one of the objectives of this 

investigation. 

5.1.1. Occurrence of fungi 

The three dominant species in descending order on the 

test ,-lOod blocks were Periconia 12rolifica, Cirrenalia tax. sp. 

and Culci talna acrospora. Of these, Pariconia m;:Q), ifica was 

dominant on all testwood blocks and at all the three sites. 

Hm.,ever, Cirrenalia tax. sp., and Culcitalna acrospora were 
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oh['~Grv(;:d onl y on manl.J rOVC~3 and I-1l ~;o \·!e:n~ t~h('~ dom ini3.nt. species 

at si_te onu aJ.OllC. 
OCCU."Cl:c})ce ()t l Jifri l~qni "~I U(5)J.t LCd un d_:Ll £;L)b~-;;tl.<aLe~::> ,<J.nd 

also from all ~:~it-:(~:-; led \ (~<·d:.Qf·; that t::h.i~; ftH)(JU.~; is no~c substrat.e 

specific and i.s a most COmmOI) int)~bjtallt of the mycocommunity 

of Hitsiua region. t.he o1-.her 1.-:.\',10 dOiTllnant species, 

Being 

enclosed within a Bay and also clo'lf2r t.O the mainland, the 

wat-:er in site 1 and 2 ).~:~ much calmer t:h0.n in sitc! 3. 

would have aided the easy settlement of more fungal propagules 

and colonization of the \'lOod in the fi.:c"t. t\·10 sites. This 

aspect. 1· '0 .' supported by their higher percentage spocies 

similarity (63.6%) in "i1:e 1 ftllc1 ? 

From the fixst collect.ion 

th,\!1 :;it.o 1&:; and 21,3 (4'0%). 

13 different species were 

h;olated following incubation of t.est' \'JOorl blocl~s. sub!Joquent 

collections yielded 2 to 4 spec:ie,; only. Only one reason can be 

attributed to the decline in ntn;,bel' 01. speci(es on the' te!JtHood 

blocks. Al t:hollQh .12. );lx.oL;iLic,,<\ and C:jXT'!D0J.Ji'. tax. sp. I'ien, t,ho 

most dornin(lnt. specie~'; oT) t.h(?· t.2:::;t~ "iced Ll{>~~}:~;, neither of them 

recordc~d in t.hE? tir::;t col.! (let,ion nnd t:heJ:(-~forc it is 

pos!Jible that. the p,·e,,:.ence of the,",c t.WO c;pcc.les i.n t.he later 

collections migllt 11ave CX8rt:(~d s()mo Bntagonistiu effect on 

other fungi. 

In fact, t1w colon i E:'; 0 f .l2. PXoJJLi,gi;l i'lere found 91'o\oling 

very viqorously cover-in<] the entire test \'Iood blocks in 3-4 

weeks of incubation. Not. only. t.lw I'lood Gubst:rat"f> but even 

f~ome of the calcareous \·mod ))oreu; found adller ing on the \Vood 

were colonized by .l2. 11.1~Ql.;(ftc;:".. This shows that .1) .... prg)..Lf'.igQ 

has no substrate specificity and eV(en 'adapU; to hard 

substrates such as calcarBolls she].ls quite well. 

'1'he three site\; do not: differ much in the envi.ronmBntal 

factors that are accounted. 'J"hat is, neithe)< t:ho distribution 

pattern nor the species composition could be solely accounted 

for by a single BI1V ironr""nta 1 panllT:etOl' but to t.ho combined 

Bff:ect: of all facton;. 'rhi~, st.atem"nt is ju~;ti.fi.ed by the 



substrates, for exall1ple, although disssol veel oxyqen ranged 

behleen 80-100% the pr<2scnce of P.", 12(9Li';:,-'a l'IaS conGistant, 

l'lhy was t,he species compo'oition IE,s:> in site 3'? 'r.1O 
reasons can be given. First:ly, unlike the othel:' two sites, in 

the Hamlay Desiet wave actions were ,)reater and this churning 

activity of the l~ater might have continually I'lashed away the 

fungal propagules settled on the wood surface. Secondly, the 

bruising effect of the sand grains along I~ith the vigorous "lave 

action would not have allO\~ed the chance settlement of large 

number of propagulcs on the substrate. 

The other two test l-lOod blocks, fagus and mhagoni, 

favoured growth of several fungal species. Of these tI~o, fagus 

harboured more fungal species (5) than mhagoni (2)., Again here 

Periconia prolifica I'las found grol~ing on both the substrates on 
all sites. 

Having recorded Periconia 12rolifica, and Lulworthia sp., 1 

(100%), Gnomoni~ sp. (81%) and Zalerian sp. (63%) more 

frequently on the drift hligs, it can be said that these are 

the dominant colonizers of I-/Ood sUbst.rata in Mitsiua region. 

similar to the findings on the test wood blocks, Periconia 

prolifica ~las found to be a very dominant component of the 

marine mycocommunity. 

The findings presented here supported Jones' (1963, 1968, 

1971) and Virjmoed' s et .91. (1968) observations that the nature, 

and species of ~lood are important factors affecting 

colonization of I-lood by marine fungi. 

At this stage of my work the succession pattern of fungal 

occurrence cannot be analysed because this exercise has been 

carried out only for a short period of time. Certainly when 

the present investigation is continued, as it is desired nO\~, 

the picture of: fungal succession patterns can be computed. 

5.1.2. Fungal decay 

It must be pointed out here that \>looel \>lhen immersed in the 

sea is colonized not only by fungi but by a variety of 

organisms such as bacteria and yeasts (microorganisms), marine 

borers (members of molluscan genera) and several crustacean 

species. Although marine borer damage is more dramatic, damage 
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by marhw funq i can cont.d.buto to cause l:ypical "lOod decay or 

soft):obl (JOlWS & Byrne, 19"16)_ Funqi nre also believed to 

CaU5(~ n 'pre(Jonditi()r~ing' of tIle wood ~urface prior to 

scd:tlement: of mad.ne la.f:va{~ (Eltd.nghnm, 19'11). 

Keopinq in mind the role of all these organisms in wood 

decay, in this roport. only what fungi contribute in th.1El aspect 

is discussed. From the results obtained it can be Btated that 

fagus is the most resistant, mangrove ~lOod slightly' less 

resistant and mhagoni is most suscept.ible to funqal decay. It 

is possible that the fagus wood used 

building may be pretreated timber 

by Lutheran for ship­

material or the \-lOod 

composition itself may be r'esistant to fungal attack. Huch 

Iyork on the biochemistry of 1'lOod decomposition by fungal growth 

in the marine environment should be carried out in the future 

for further commercial exploitation of t.his timber I~ood in this 

area. 

'1'he highly susceptible mhagoni wood certainly is not 

advantageous for any tropical maritime exercises. HOI'lever 

Lutheran uses them as tile inner lining of their fishing-crafts. 

'fhe medium resist:ance (certainly not highly susceptible) 

of m<tl1grove \~ood can be clue its tannin content and 1'lOod 

composition. AH:hough this is a true member of the marine 

phytocommunity it has not been commercially exploited much. 

Submersion in t,he sea Ivater for a pl"olongecl period of time and 

subsequent analyses of mangrove \·;ood decay and \wod str'j'ngth 

will have to be ca:cried out on a priorit:y basis since this Vlood 
• 

material is available in abundance along the Ethiopian coastal 

belt and can be used to advantage. 

5.2. l?LORISTICS 

study on the floristics of Ethiopian - microfungi from 

terrestrial habitats, mostly those fungi growing on clead and 

decaying plant Ii ttcr, has been in progress in the Department 

of Biology, Asmara uni versi ty for the last fml years. Several 

nmy and interesting microfung i from " Ethiopia have bacm 

documented (Bhat, 1983; 1985 a " b; Bhat " sutton, 1985a &'b). 

Bhat (1906), ~lhile reporting on the florifltics of Ethiopian 

microfungi, has also reviewed the hi8tO):ica1 "Iork on the fungi 
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Ilowev0r, ~o faL", i:hero is 110 ~ccord of any kind 

on t:1H:~ ma:e:i..ne f'lH1Cj.i. fYOHI Eth.\ opian ('oB.rd:al watoru of t:h.t~ ned 

Sea6 In fact, the Red Sea il) particular dl)d the East Africal) 

Coast of the Indian Ocean in goneral has not been explorod in 

any detail for its mycofloristic component. 

The results presented in the previous chapter, therefore, 

nO~1 stand as tho first survey of the marine fungi of the 

Ethiopian coast and also for the horn of Africa. The only 

report on the marine fungi of the Hod Sea ~laS that of Aleem 

(1978) l'1ho recorded poroll(}sP9ra 11t}J.chel1a and l?ericonia 

k1J.'olificll from the Saudi Arabian coast. 

In all, .51 species are recorded on ~Iood substrates 

,collected from Hitsiua (Table 9). Out. of these 9 species were 

found grOl'iing only on test wood blocks and 30 species on 

driftwoods. The remaining 13 species \'Iere recorded on both 

these sUbstrata. Of the total fungal t.axa recorded, 22 species 

belonged to Ascomycotina, 1 to BanicUomycotina and the 

remaining 

'l.'he 

20 species to Deuteromycotina. 

following 11 speciCls, viz ~ (Ascomycotina) 

Pid,'iIDosphae;eia. tax. sp. , !1!lLq,s<U:WLQia ·tax. sp. , and 

unidentified unitunicat:e fungus, (Deuteromycotina) pirrenaU.a 

tax. f;p., DilllQQ.Q.'29JUT~ t.ax. sp., J.!i'llosyrmE;mm gyigenniag, gen. gt , 
sp., nov., lAt:i\lJJ& {:ax. sp, f I!il§.i .. Q<;ljpJ"Q.,ldill tax. sp., an 

unidentified pycnidia.l fungus, ·an unidentified hyphomycetous 

fungus ane unidentified mycelia sterilia are new to the' niarine 

mycocommurd. ty . 

Of the total collections, .35 species are obligate marine 

taxa (Table 9). 50 species are new records to the Hed Sea in 

particular and 17 species to the Indian Ocean in g·eneral. All 

of them are nmq to the Ethiopian coast and are additions to our 

knowledge on the mycoflora of Ethiopia. 

Publ ished records (Kohlmeyer & Kohlmeyer, 1979) related 

only 6 species of Ascomycotina and 1 species of Dellteromycotina 

to bvic§'J:lllia marinll substrata. These species \,mre Ant_QnnQE!J2Q11l 

guadricorl1uta, !lnQ)1l911.iQ 19lJ.<Jir9""J;rj.$., .G.·. lll.{lJ:-J.D.g, .LolLto-,whaed.q 

aust~aliansiB, LU),j'iOt:.:ttri q spp., QD1LUo.P.Ql.Illi .i!untC<l.LiJ1!l!?J.s. and 

Phiatopho~:oph.9Jl1g .lit.t9.ta 1.15\. 
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In this report., 21 Sr)(~Cief3 are recorded from the same 

substrate and of which ~) a:re lie\'! ~:o ma.rin(~ mycocommunity. 

Kohlmeyor' (1()H1) indicat.od that about: once Ud.rd of all 

described hi.gher marine fungi Here from tropics and subtropics. 

He also predicted that when :cesearch in tropical habitats 

intensified the balance will change in favour of tropical 

fungi. '1'he present 

because the number of 

investigation 

Indian Ocean 

suppor.ts 

fungi has 

his predictions 

raised from 68 to 

84 showing an increase of 20%. 

It must be pointed out that the fungi r.eported in this 

vlOrk are collected from a smaller area at 11itsiua. That is, at 

this stage, the number and kinds of fungi reported ''lill form 

only a small portion of t.he marine mycoflora of Ethiopian 

eoastal waters. Nhen similar explorative vlOrk is intensified 

in future, as it is planned now, scanning many more hosts such 

as algae, grasses, etc, along the Ethiopian subcontinental 

coast and also on the coasts of several islands in the ned Sea, 

discoveries of many more new species and records are expected. 

This may be true also in the mangroves where several other host 

plants have never been studied for the occurrence of fungi. 

Earlier records of seven species of marine fungi from 

l\.V~icennia. ma:t;i)1q were obtained from several tropical and 

subtropical maritime regions,' Hhereas 26 species are reported 

here only from Hitsiua. It is possible 'chat ·this place vlill 

yield many more new and interesting marine fungi in the f~ture 

and A. ma:(in~ may particularly turn out to be a treasure • 
substrate for these fungi. 

Another interesting ecological niche Hhere obligate marine 

fungi are expected to gro\·, are the sandy shores. These are the 

arenicolous fungi I growing on 

attempt has been made in this 

sand or calcareous ~hells. No 

programme to explore th;is group 

but these fungi \.,ill certainly receive attention in our future 

exersices. 'rhe ecology and nature of nutrition of these fungi 

are fully untouched. 

'rhese all point out that a great d~al of mycofloristic 

explorations will have to be can-ied out in the future covering 

a large number of ot;her hosts or substrat:es and many more areas 
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llong t11(:3 Ethiopian coast,l ine c r_ehel.'(~ is no doubt:, that. it. i!-1 a 

:ewarding area of mycological research. 



&~CONCLUSIONS AND R~COMMENDATIONS 

Though the study period \~as of short duration, the use of 

different test wood blocks and collection of drift \qoods at 

Mitsiua has enabled me to observe the occurrence of a 

substantially large number of higher filamentous marine fungi, 

the effect of environmental parameters on their occurrence, 

selection of specific substrates by the fungi and evaluation of 

timber decay in the sea. The floristics of marine fungi along 

the Ethiopian coastal waters of the Red Sea was studied here 

for the first time in detail. 

The occurrences of fungi on the mangrove \wod blocks, 

fagus and mhagoni timber wood and on driftwoods in the sites 

~ppear to be similar. Nevertheless the environmental factors 

along with the ecological components play a key role in 

determining the species composition. Besides, the type of wood 

as a bait has a tremendous selective pressure on the fungal 

colonization qualitatively. Hence indirectly, it is the type 

of wood that determines rate of decay by the fungi and to 

remain as a sound and durable or susceptible timber to fungal 

attack. 

"It is well knmm that marine fungi play a key role in the 

productivity of aquatic ecosystems. However considerable 

variation in the fungal" population occurs in different seasons. 

Therefore, to evaluate the seasonal pattern and a better 

picture of the primary colonizers, similar study should be'done 

for a longer time. 

If the commercial usage qf the mangrove vegetation is 
desired, the timber has to be studied in detail by exposing it 

in the sea water for a longer time and then rating it as 

commercially satisfactory or unsatisfactory tilnber .• 

Lastly, the marine mycoflora of the Red Sea along the 

Ethiopian coastal line has to be explored in several working 

sites including the islands if documentation and both 

ecological and geographical studies are to" be extended. 
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'rabl", 1.. Funqal E1'eoi(,:3 found coloni.%. iny fllallql:ove <t\,. lllilrjlVI). 

species Sctmple 
1 2 3 4 5 6 7 B 9 10 

AS COJ1X9_0TI.tLA 
Cha£lI:.9J!L1,UID sp. 
Halosur:!2h~_1.1i sp. 
r,111l'lOl~thi£ sp. 1. 
Ii. sp. 2. 
DEUTEHQ!{YQ.Q'I'INA 
hcX'_~mQl1j,um sp. 
l\J,!;:~rnDr:ia, sp. 

~1 
p 

l'l 
\'I 

1) ,. 
Q.i,;rr~en§liq J2fi.!m~lQ))li}9.rg.QgphAJ.!\ 
,Q.tax. sp. H \'iP 
Q;Lad9->?RQL!.Yl11 gtlgaru1ll 
CuJ,ci t:<ill1a i'!Q};,Q§PW,:il 
!}alo§.Y.DDg))lg s1y~lgen.ncW 
Iim;Jodinl.9j,£,lJ,!l tax. Gp. 
Pa9?i1~~ll¥5~:1 
J'..§nL9_lilUlm sp. 
Periconiq nr:9Jj,tL'l!l 
Uni.dentified pycn;dial rqngun 

1') 

I'J 
HI' 
\'ll:' 
\'1" 

HP 

llJ ;:.:=. m.angrove \'lood.; P :~ pnounFltol?hol'(~-::; i 
WP ~= wood ·1- pn21\mat,ophores 

P 

W 

1\1 \'JP 
1'1 IW h' ~'lP 

\.J 
Iv 1'1 \II 

Xl] 



THble 2. Fungi found colonizing the test wood blocks at sites 
I, 2 and 3. 

Substrat.e (test 1!lood blocks) 

Specfes \ Site 

b.§.CO~lXQQ1'INe, 

~h~.!:"'Qm il!lll sp. 
trill ml!;l.xp'h e j . .s1 sp. 
LlJl 11<2);: t hi<;! sp.) 
I! . sp.2 

DEUTfm.Q~.x.QQ'J'INA 
hPremonilDll sp. 
}I. ltgr..1}al'.:;L a, Bp. 
h.@Ql;:g:il:[..\l§. sp. 
£.:j,.rrSll15JJ.J.cd D.C1.§ ulJ.QWilQr9.9Jll? !mlcl 
£. t,(tX. sp. 
~a{l..<19sp9..£i..l.1n\ fi.U:E1ErrU 
£l. sp. 
£.:.!t19itg)'rw. H Q:.QJill9J:!1 
Pxegh:;?lm;:\l !1{l,l.ocl~f' 
Wn§LJ.::iQ.sl.lu sp. 
H!1l?.ru' nn §)1\;"\ a vjs~.<2.rlJlill~ 
l&§J ad i..n.Jg.:L<li 0- tax. sp~ 

pggcil91'lVQI)S 
l~.!?\l)..Q§n.Q r q 
EeniciJ.Lill.m sp. 
£@r;LQ.Qni'<! proU.fiQi! 
~.~.oargX!<iLea sp. 
Unidentifi(,d pycnidial fUl1qus 

DC - clamp chambGr incubati.on 
\'IF ~, wash water platE's 

Hangrovo 
DC WP 

1 : "2 :3 1 2 323 

+ 
+ 

+ + + 
-I-

j. + + + 
+ + + t· 

+ 
j ;. 

+ + + + 
+ + + + 

+ 
+ j. -I- + + 

+ 
+ + ,. 

+ + 
+ + 

+ + + 
+ + + 

+ f + + ,+ -,-- + 
+ + + -I- + + + 

~+ + .+ 
-I- + + 

+ 
+ 

+ 

+ 



'l'ablt~ 3. OCGurrcnco of fungi on tho t:OfJt \'lood blocko 
iri sjtes I, 2, und 3. 

Substrate (test wood blocks) 

\ sit.e 

A';)i'QIW£Q1:1 Nb 
~haetQmhnu sp. 
!1a )~QJ~.912J?.hiD~<a s p • 
.r,.1)J~\lQloJ;J1 i 1\ s P . 1 
.t,. sp.2 

Ilg:U'rJmClH'l.{;_QTHI!\, 
A~T.§1l'911.i.),!ln s p . 
A 1 1;.9 rnnri'<l f; P 
{::jr~eDi!liJl r~~~_\J~t9Jn1\Q):;:f)_G!}t~!::t~1;L_,} ij. , 

1 2 2 

1 
J 
1 
1 4 

] 1 l 

"I 
., , 

.Q. tax. sp. >: I ~ , G I (J f 10 2 I 9 

C 1. <l.9.Q_WQr.~\lm !"!.l~i'lnlJ" 
~-'11Qi:t:.i'lln''1 9C:r9~;JlOtil 
!:Il!J-9£y.IlD.mna slYl.Q"-O n.li}"­
LCl..§J9flipj.glr1i.<'l t.ax. Hp. 
PA§Q;Ll 0 mys;:" f", 

?/7,aJ~ (j 

3 
1 

1 1,6 1 
1 1 1 1 

2 

1 
'3 

3 

Ii 

'J 
3 

pon i-c:~lLL\lm 8p. 
Pgd.QQDl-sl .2:t:.<'>'.L!f'191). 
Unidentified pycnidial 

2,10 2-10 2-10 2-10 
1 J. 1 

2--10 2'··10 2-10 
flll1Cjl1S 



i 
I 
; 

I 
I 

. I. 

'l'able 4. 'l'otal percentage occurrence of the fung i on the test wood 
blocks. 

species 

, A!?-GQl!.YCnlijb, 
~tomium sp. 
Halosarpheia sp. 
LulwOl;thia sp. 1 
1. sp.2 

PEUTEROl1XQQ'l'XN 1\ 
Acremonium ap. 
Alternaria ap. 
l.iliP.ergillus ap. 

Occurrence 

J;irrenalia QaeudomacrqggpJl'!tn 
~. tax.· sp. 
qadQ.sporiullJ ru,gal-:mn 
5;;. ap. 
gulcil.n1ru! S£!:Qfillora 
~echslqra halodea 
Halosynnemailyig€.Jmi51.q 
Lasiodiploidi~ tax. ap. 

o Paecilomyces 
!?~icillitl.lll sp. 
Pericooia. R1'.2.LU,Lc_i! 
Veronaea f.lp. 
Unidentifl.ed pycnidial fungus 

. Unidentified mycelia steril:i.a 

DC '"' damp chamber incubation 
I~P '" ~lash water plates 

Hangrove 
DC viP 

1. 66 
1. 66 
1..66 
1.66 

5.00 
1.66 

8.33 
16.66 

1. 66 

8.3 

3.) 
3.3 
8.3 
6.6 

90.0 

6.6 

5.0 
10.0 
].0.0 

1. 6 . 

10.0 
1..6 

10.0 

10.0 

for all test 
\W()Q' blocks 

1 
1 

; ~. 

2 

2 

5 
10 

3 

5 

2 
2 
6' 
4 • 

90 

4 



Percent.age occurrence of fUJ1C;i on clriftl'!ooUS 

Oco. 

l'.r;gQl·1,(C;Q?:U~.l\ 
bJrt~l !-QQl.;nQX~il 9!El~trj-,QQJ]}'\Lt!;\ 
£.;EY.<l)i92}-=-~1.:Lii rhl ~S)j)11m:;3.9. 
pi9Yl'lQ"'l?lFl.9yia. gJ1a;U~0. 
p. .rJ1j,.,,-ol<l~.9k1.§ 
D. ta>:. sp. 

-}- -}- + 
+ + + 

-I- -I­

+ 
~. + + + + l~m ';:1-_'" G.Q1J, 0. fl P • 

G)JQr'l~{ nJ£!. s p . -I- -\" l++++++ 
l:H1.9.l1GCIcrill sp. 
!fa 19), a rpll~i~?- B P : 
li. ±:.'ltl"lag}LL<:!lllUs; 
W:l.}.03.12b£lQ.Llil tax. '3p. 
hQl!-tc(2."rJ:m~n::;i.jl A1JB.tX:.ctLicB1lfLb!;; 
I" fcCp. 

+ + j.+I-+ -I-

+ + + + + -+ 
+ + + 

I 
+ + 

-I- + + + 
+ U,ml';'iA !:hDM1'2fLLii,,­

I'.1JJjL<?.r.i:.hJii s P • .1. -I- • + + + + i + -I- -I- -I-

J.s.'l.lh~~.g i i-\..@§ 11gJ)"9Lnml1Jill 
El~J2;_-H!9r90 ~~p. 

+ + + + + -1- + 

:J'Qr.l2-'~fj.9.f!)~ 0 l;' a r QQ.;i,./}_\;{I 
ZQp.1..i.§.l1.<:>. m<l.L"lll'? 
Unidentified ullitunicate 

A"comyce'ce 

l?ULlQ.HmX..QQ.'l'IllA 
!i§L(!"<;.Yl1UJlli! Y)J,12r;il 

RLlJ.'nR9r'lyg~TI.Nl; 
f\O:'"ffi91Ull]) sp. 

-I 

bl.t.0Dl!lriJ;'. sp. 1 + 
b. ";p. 2 -I- -I-
f\.f;l2."HLU lW~ sp. 1-

Q.i.XJ;:QJ1£l1 i s1 RY.~~lgJ olJlil.9;t;Q9_Q)2b <11.<;1 
£. tax. sp. + 
~Ja,;lp§RQr_i\lm .i!199XUlll + 
r,. :or· 
p~iJl h'fJQ.9.9j,I.lD " P . 
Jslr h,,ll.il. ~cax. sp. -I- + 
HPJIQ.(l.i9t"y,i s p • -I-
I).i1.Q.r;::,iJ~QJl\y<;!es. sp. + 
P_.f\J?1,l;Lq.e.12.PX.~\ s p . + + 
p-,:min.U1Ll!.ffi sp. + 
I>,Q};-;iggnj,1'1 ru;:oli.Li9A + + + + 
£.'LmP!,,-~l().mYrLE:l.rr pa :';-YU.rr + 
~~1,-:i9hQ.9].--""l<H1U] sp. 1. + 
~~. sp.2 + 
,},ri,Jl!:J.th£lCi.\J.lll B)J. + 
7,;11,,-,,:1011 sp. + -I- 1-

unic\Gntified 
hyphomycete funqus .!. +- + 

+ 
-}-

I· 

t- + + 

+ 

+ + + 
-1- -I- + + 

+ + -I- -I-

+ + + 
+ 
+ 

-I- + + 
+ -I-
-I- + -I- + 

+ + 

+ + +- + + 
+ -I- -I-

1- + + 

+ 

-I-

+ 

I 
-I-

+ 

9 0 
27 :'. 
27.2 
18.1 

p-.O 
4 !-j. 0 
81. 8 
63.6 
:)(1 5 
2'1 0 
9.0 

19 1 
~) (-) . 3 
9.0 

100.0 
()J~O 

9. C' 
').0 
9.0 

18.0 

2'1.2 

9.0 
9.G 

45. {) 
45 0 
9.0 

45.0 
36. ~$ 
9.0 
9.0 

t15 0 
:'.7 2 
'15.0 
36 3 
9.0 

100.0 
45.0 
9.0 
9 0 
9 0 

63 6 

36.4 



Table 6. Average surf,).ce valuer; of SOFl(? (onVil"Onrn,,-::nLdl 1.>ilj:di1.1o'..:..c;r:~) 

for all the sites. 

____ ~~ ____________________________ ~ ______ • ______ _' __ "OO, .. '""(.-:>----...._.~_~_~_._ 

Sampling number 'rempera"· pH Salini.ty secchi. disc O2 
bn"Q 0(; dc.pth & dat.e % 111 ,~at . % 

.,_,,_ •• ___ ~ _____ ~ ___ ,,_ •• ~. ___ -,"0' _. ____ o ____ • __ ~ _____ .-- ----, --'------- ~ 

• ___ -0- .. ___ ._.- _ , __ ,_~",, _______ ,, ___ • _ _.-~-___ ._, ____ • ____ 

1 
2 . 
3 • 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

Oct. 8, 86 :13 8.21 39.1 9?.90 
oct. 29, 86 30 7.93 38.? 98.60 
Nov.19, 86 30 8.27 38,2 88.50 
D8e.10, 86 28 8.31 40.0 <) .11 80.35 
Dec. 31, 86 28 8.01 39.1 9.58 ,97.56 
Jan.21, 86 27 8.29 3 (l. 2 6.30 95.35 
Feb. 11, 87 27 8.08 37.3 6.35 82.15 
l1ar. 4 , 87 27 8.05 38.2 6.00 86,00 
Mar.25 , 87 28 8.23 37.9 6.69 99. ·18 
Apr.16, 87 29 f3. 13 37.3 7.20 

. t" 
90.90 , __ --.k __ ~. __ ... --~~ ... -~.----.-.---~-.--~'"--'-~--~--"'----""'~- -.~--... -.;-,"":,,~ .. ~-, -_.-

Table 7. p(,rcentage \veight lOGGes 'dt· test wood bl¢pks 
at sites I, 2 and ~ 

site 
sample 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

1 

13.83 
17.19 
18.73 
33.31 
32.77 
47.01 
1\9.12 
45.45 
!jl.76 
rj3.9~) 

HanCjrOV8 
2 3 

13.52 
12.16 
36~60 

34.S? 
43.39. 
5'1.12 
61.60 
56.9~~} 

%.46 

1!-;.06 
14.07 
28.73 
29.1?' 
3?.28 
38.38 
5'1.77 
~;1.59 

50.83 
59.63 

Hhagonl. 
t. 3 

4.96 
8.2$ 
6.111 

?!).26 
26.06 
30.17 
42.11 
4-2 .• 1 t, 
45.08 
70.27 

6.41 
9.811 

15.36 
27.08 
47.33 
54.93 
54.96 
56.93 
54.92 
51.. 65 

FagUE~ 
;>. 3 

fi. l7 
3.31 
1.97 
6.16 
9.66 
l,. 69. 
6.48 
2.24 
5.78 
5.81 

3.45 
3.65 
5.81 
7.43 

12.59 
10.1:\ 
0.46 
6.58 
8.72. 
6.0'5 

~--.--.~--.. ----.~-----.--"-.-.-.--.--"--,----.."."-.--. , +~.~ ....... ;~'--. TCC~'II' 

-, , ; 

Table 8. Percentage strength losses ,~t:t~~t :w\:>t(t! " t)16ck~·, at I 
sites 1, 2 and i'J,,;··~,)t;; ':«l~~: 

site 
Sample l 

Hangrove 
2 3 

Nl}agoni 
2 .3 

; . 

fagus ". 
?' 3 

! ' ' 

1 

: 
I . , 
t 

__________________ . __ ~.~ ___ .~_~. ___ ._.:.......~~~ .c .. ~ • ....,.,.;...----

1 9.6 20.4 11.4 
2 25.5 46.5 16.7 
3 20.6 21.1 

,4 77.5 75.5 28.5 
5 54.0 55.? 53.0 
6 t>2 • 0 60.8 68.4 
7 58.1 84.7 91. 7 
8 58.1 59.6 93.8 
9 SO.O 73.4 79.6 

10 35.5 75.1 76.2 

28.0 22.,8. 
32.0 33.J3 
54.6 80.2 
85.8 83.8 
80.0 91.8 
83.0 93.4 
87.2 97.4 
94.6 97.6 
73.6 97.6 
97.6 94.0 

'7.6 
25 .. 8 

·28.;9 
39 :7 
55.,1 
57.6 
59.,6 
61.1 
63.0 
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, 
ffable 9~ List of Fungi (pr'cv.i.()US and nevI recordf_;) frrfm 

the Indian Ocean, Red Sea and f.vic,wni,a mql;'in,U. 

Fungal species 
Indian Ocean 
Prevo Nevi 

Red Sea 
Prev. New 

8. marina 
Pre'v. Nevi 

AS~OI1Y~Q'rIl!i\ 
*Anj;enUQ!?XLQX,'l, illl3,,\,di;:,ico:cnut3l + 
*CarY.Qsporelli.l £bi,~W'lo~'M 
~haeto)\1ium "'p. + 

*lLigymosphaeKia .<?nC!lift + 
*];1. rhi :;:ophoxae 
*];1. tax sp. 
Emericella sp. 

*Gnmonia sp. + 
*HsLlon0ctria sp. 
*Halosarpheia .fibrosa + 
*H. ratnagiriensis + 
*H. tax. sp. 
*Leptosphaeria australiensis 
*.1. sp. + 
*Lindra thalassiae 
*Lulworthia sp.l + 
*LulworthiQ. sp.2 + 
*Kvmadiscus haliotrephus + 
*Pleospora sp. 
*Torpedospora radiata + 
*Zopfiella marina + 
*Unidentified unitunicate 

Ascomycetes 
BASIDIOMXCOTINA 

*tlalocyphina villosa + 
DEUTEROl1YCOTINA 

Acremonium sp. + 
Al.ternaria sp.l + 
b.. sp. 2 + 
Asperqillus sp. + 

*Cirrenalia pseudomacrocephalg 
*£;.. tax. sp. 
*Clad,osporium algarum + 
g. sp. + 

*Culcitalna ~chrospora 
PiplococciUln sp. 

*Drechslerg holdes + 
*Halosynnema avicenniae. 
Idriella tax sp. 

*Lasiodiplodia tax. sp. 
*Monodictys sp. + 

PaecilQloyces sp. 
*Papulospora sp. + 
Penicillium sp. 

*periconia prolifica + 
Sympodiomyces pavus 
Trichocladium sp.l 
T. sp. 2 
Trichothecium sp. 
Venonaea sp. 

*Zalerion sp. 
*Unidentified pycnidial fungus 
Unidentified hyphomycetes fungus 

*unidentified mycelia sterilia 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 
+ 
+ 

+ 

+ 
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+ 
+ 
+ 
+ 
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+ 
+ 
+ 
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+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

* ~ obligate marine species; prevo - previously recorded; 
+ ~ present. 
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+ 
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Figure 41 
Number of fungal species on test wood blocks in relation to 

environmental parameters 
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Fig 2. FloI'T of. diagram of experimental' procedures 
1. Mangrove wood & pneumatophores 
2. ~lhagord and fagUEl testwood blocks 
3. DrifbToods 

4-6. Wash water pl3;ting 

7. Damp chaml)er incubation of t:est \~ood blocks in 
petriplates. • 

8. Incubation of driftwoods in sterile polythene chambers 
9. Microscopic examination 

. lObl1. Wood decay evaluation by weight and strength loss • 
analyses • . . 
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Fig 3. Diagramatic sketch of suspension of test wood 

blocks for immersing in seawater . . 
a. Anchor weight • 

h. Suspention rope 

c. Nylone mesh 

d. Test wood blocks 
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Fig-4. 
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Fig-7. 

a, Ascuscarp: b. Ascus::' C .. : 
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l'ig-8 • .GD.9!11oni!! sp. 
a, Ascocarp; 

" 
-b. AscUS 7 

i 
" 

c , AscoSpqr~s <' 
'<"1 

" 



Fj;g·-9. Ha1;osa:mheia 

a. Ascocarp; 

I> 

b, Ascus'; 

',' 

0, AscosPores 
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Fig-IO. 

a, i\scus; b, Ascosporcs 
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Fig-ll. Leptosphaeria australiansis 

a. Ascocarp; 

",: . 
"':', ' . : .: . , 
.: :.:.;: : 
," . 
,',', '::. 
" .... . ;" .. . ', .. 
. . ' ...... 

b 

h. Ascus; 

Fig-12. Leptosphaeria sp. 
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c. Ascospores 

a. Ascus; h. Ascospores 
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Fig-H. !Jill.l::1orthia up. 1 
a. Aacocarp1 b. Ascospores; 

(j. Apical cell 

of an'ascospore 
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Fig-16. Kymadiscus }laliotXgpj1t1Q 
a. Ascus; b. Pseudoparophysis; 

c. Ascospores 
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Fig-18. 
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d ' -~a Torpedos.pora ra la,.-

a. Ascocarp; b. 

• 10 .urn .4 

b 

./ 
/ 

1\scospores 
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Fig-19. Unidentified unitunicate f 1ing1.l/;; 
a. Ascus; b. Ascospores 

.' 
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Fig-20. lliLlogyWM y1U.9.§Jl 
a. Basidiocarpl b. L.S. of a basidiocarp; 

c. Refractive hairs of basidiocarp wall; 
d. Basidia with sterig1i1i'ltal e. Basidiospores 
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AOI'emoni)llll sp. 
a. ; conld.:(ogenous 

• 
b. ;C~nidia 

cells bearil,lC]ccnidia , . 
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• Fig-2?. All~1<;!,a sp.2. conidia 
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a, .l\.i3qo~arpr; 'b. Ascus.;' Cl..AsClosp9:re~(·: 

'd~: ,;Cp~{.!tt'oPhpre bea;'inqconidipgent,Us) ~Jil.i 11 ., ' , - --', -' -- - " -. -' -,' .' , 

e. CPhidia j,nchains , 
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Fig-24. .Qillen9~1;1s.1:ax sp: 
.- • :!1' .. l". 

a. Confdipgenous cell bearing conidia; 
b. conidiCl. 
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Fig-25 •. :Clad0Jarl-£tiJllll <llgi\ruID. 

a. 'con'J.tl'i6genous· cellsbearing'f.londt~)~:? . , '. .- - , - - ", ,-(-->~ . 

. b.coniclia 
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Fig-26. 

- . 

culcitalna acrospora 
a. conidiogenous cells bearing conidia; 

b. Conidia 
/' 
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Fig-27. Dreckslera halodes 
,- < 

, , 

,Fig-28. 

a. conidio'iJenous cells bearing conidia;':, 

b. conid~a 

." ' 

, n 

Igriel.l9. tax. sp. .' 
a • "c:oriidj,ogE;\uoUS cells b"earing conidi~t/· 

b. conidia 
"" -,; ~ 
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Fig-29. HalQ§ynn!lm<;i avicenniae 
a. synnemata; b. Conidiogenous cell bearing 

conidia; c. Conidia 
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Fig-30. 
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Lasiodiploidia 
a. pycnidium; 

conidia 1 c. 

I, 

, .' 
~ 1) It, 1 ' 

II 

tax sp. ,I 
! V 

b. conid~ogenous 

conidia 

, 

I' 
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Fig-31. Paecilomyces ~ 
a. Conidiogenous cells bearing conidia; 

b. Conidia 
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Fig-J 2. Periconia prol i fica 

co."" 'I ... ·'t.! , 

("! :,'()j() ....... y 

a. ConidiogenoU5 cells bearing conidia; 
b. Conidia 

102 
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Fig-34. l?apulospora sp. 
a. conidiogenous cells bearing conidia; 

b. conidia 
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Fig-35. SYmpodiomyces sp .. 
a. conidiogenous cell bearing conidia; 

b. conidia 
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.fig~36. Verona?~ sp 
a. conidiagenous cells bearing. conidia; 

b. conidia 

/ 
/ 



Fig-37. ~~]~?IiQn sp. 
a. conidiophores in chain; b. conidiogenous cell 

bearing conidia. 
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Fig-38. " un":i4entlfied pycmidial fungus 

a. conidiogenous cells bearing c()l1dia; 

b. conidia 

/" 
/ 
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'Fig-39. Unidentified mycilia sterilia meIDber. 



Fig-43. A. The signal float at site 1 through which tesb 
wood blocks were suspended into sea water (arrow). 

B. S~~oended test wood blocks at site 1. Mesh 
bags covered by sea grass. 
photograph) • 

(Lifted only to 

c. Test wood blocks at site 2. (Lifted only to 
photograph) 

D. Panaromic view of Hamlav Desiet. 
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Fig-44. A. Test wood blocks at site 3 (lifted to 

ppotograph) 

6 

c 

B. Collecting spot of driftwoods at Hamlay 

Desiet. Note the driftwoods accumulated in between the 

pneumatophores of ~ marina. 

c. Incubation of driftwoods in sterile moist 

~olyethene chambers. 
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Fig-45. A. Incubaticn of test wood blocks in sterile 
moist, chambers (petriplates) 

D. \'lash ''later plate. cultures CArrol-IS indicate 

culture media containing fungal colonies) 

C. Note the fungal colonies gro\'ting over the teut 

'.'load blocks on incubation. 
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Fig-46. A-C. Halosarph~ia ratnagriensis 

A. Ascocarp: ,- A long-necked peri thecium; 
B. An ascus; 

C. An ascospore: note the appendages on 
both ends. 

D. .Yindra thalassiae - ascospores 
E-F. HalQsarDhe:l<l. t"'lX sp. 

E. ·the asci; I<' I an ascospore: note the 
unfurling fibrous appendages. 

G. Antennospora guadricornuta 

Ascospores: note the two subterminal 
appendages at both ends. 

H.·· Ascus of the unidentified ascomycetes 
I-J. Halosarphiea fibrosa: Ascospores; note 

the apical appendages. 

K-L. J,ullwrthia sp. - ascospores; in Fig L, 

note the apical cell of the ascospore. 





Fig-47. A-B. EYl:!mdi seus paliob'ephuEi 

A. L.S. of an ascocarp; 
B. L. 8. -through the hymenium shm·ling 

psuedoparaphyses and asci. 

C-D. £l~osPQra sp. 
C. two bituaicate asci; 
D. ascospores-note in D mucilageaous sheath 

surrounding the spores 

E-G. Halosyphina villosa 
E. L.S. of a basidiocarp 

F. basidia bearing strerigmata; 
G • refractive hairs of basidio~,,~~ •. ~" 

Note the basal buldgGU puction. 

H. Torpedospora radiat~ ascospores. 





A-B. I:!alo_9.YD11,~ma flvicenniM gen. et QR. nov. 
A. a synnema; 

B. conidial chainH in a column 
C-D. Cirrena:l,.ia tax sp. 

C. Conidia; 

D. Conidiogenolls cells bearing conidia 

E. 

F. 

G. 

H. 

Zelario~ ta~ ~ conidiogenous cells 
bearing conidia. 

mdrielli t:ax Elp. conidia 

~Ul~itqlna pchrosporq conidia 

Pericon,i,Jl proU.fica, conidia 
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