SOME -ASPRCTE OF ECOLOGICAL AND FLORISTIC

i

ETUDIES OF RED SEA MANGROVE
{aAvicennia marins Vierh.} AND MARINE

FUNGI FROM MITEIUA, ETHIOPIA

A Thesis Submitted
to

The School of Graduate Studies,

Addis Ababa University

In Partial Fulfillment
of the Reguirements for the
Degree of

Master of Science in Biology

by

Mekonnen Tekeste

June, 1987




Page
List Of £ables s o ot o e i o s et ot 0 0 2 iii
LAStT OFf FALOUIXESE e oo i o oo e o s st e ot 1 o o v e o 2 o o -iv
ACKNOW1EAGEMENT w2 0 vii
ADSLLACT o e o o o e e ot e e e e 2 ke et ix
1. INTRODUCTION  crm e o on i i o e 0 00 00 ot oot 0 04 00 00 0 500 50 15 008 £ £ b i 5 50 3 070 o3 (2 £ 2 o4 0203 b &m m 1
2. REVIEW OF LITERATURE ==t o o o o v o o o o o oo o doh o fom o oo om0 0 b e ot o 05043 bk e o 000 3
2.1. Development of Marine Mycology. ===wecmmcccoo- oo e carmen
2.2, Definition = o o o e e 2 o e e e e e s e 3
2.2.1. Marine habitat and marine fungi-w--=rum—ceea~ -3
2.2.2. Nunmber of Marine fungir—swwm=——meocomno—.— T 5
2.3. Floristics on Marine fungi =—==—meem———ceoe- o e o e e )
2.3.1. Floristics work in tropical regions of Indian
D GBI e o o o o 4 04 e 7 =5
2.4, Morphological and Physiological adaptation of Marine
EUNG L owvrenm e o st om0 e e e e e
2,5, Marine fungi on mangrove ﬁéhiﬁétq1vﬁwff—-?:r%:%%n?%wfﬁ
2.5.1. 7rloristic studies—u%%;géméiuié-wg:f;;iégrfvf;grf
2.5.2, Vertical and Horizoﬁtal_éﬁsﬁﬁiﬁﬁtﬁgﬁ¥;;?h%-F—~L8
2.5.3. Ecological studies~;——-¥§4#é¥n—Qjéffrﬁéwf%;n;¥~a
2.6. Marine fungi on test wood ?1ocksf?3¥;i¥*im;i;%%ﬁﬁr}rlo S
2.7. The ReQ Sea —=wmmmmmmimmmm it o et e e ]
2.7.1. Hydrography and geographical location =w======1]
2.7.2. Mangrove vegetationm==——mmm—csmrmn e n o e e 12
3., MATERIALS AND METHODE - = =re it o e oo e e o o o oo o ot e e e e e 0 e 0 14
3.1. Study area and selection of sites «==—r=- e st 14
3.2, The experimental design ~——emomimerucuuceonea o e o 15
3.2.1. Preparation of Test wood blockg~wwwme—eoneamwnmn 15 %
3.2.2., Periodicity of collection of test blockgweomewm- 16
3.2.3. Processing of test blocks ==rwecce-recmnmccccnns 16
3.2.3.1. Plating of wash-water---—r-o=ecs-cuuumnn—. 17
3.2.3.2. Incubation of test blockg-——=wsccweweee= 17
3.2.4. Collection and observation of driftwoods=——~-——- 17

TABLE _OF CONTENTS

3.2.5, Microscopic examination=—wwswmeme oo m————— 18




7.

ii

3.2.6. Measurement of environmental parameters—=—---—-- 19
3.2.7. Dry weight change and strength loss

deterMminat.don = me m e o oo o s s e o 4t 19

3.2.8. Computation of datas e s e e 20
REBUITE = rve o om o m o o 2 o 0 i e 2 21
4.1, Ecological Studies =—eeewemem oo oo o e v P 21
4.1.1. Fungal occurrence on test wood blockg-=-————=—- 21
4.1.2. Fungal occurrence on Adrift woodg-=-—muamucnwa— 23

4.1.3. Environmental factorg on the sampling sites---24

4.1.4. Decay rate-———rmmromcme o e i e e D
4.2, TLOPISLIC SEUAIES wrwm oo o e o o o 25
4.2.1. ASCOMYCOLINA = o or s e o e e o e ot et e e 26
4.2.2. Basidionycoting=———mm— o e o 33
4.2.3. Deuteronycotina=—m—mmmmm o i e e s i e 34
DISCUSBION  oorrwms oo e i om oo oot e i o i et i o e g e e e 44
5.1, BCOlogy = —womrmrm oo e e e e e e e e o vt e 44
5.1L.1. Occurrence of fungi—-———=——mm—ooe— AU E——— 44
5.1.2. TFTungal decay-——=cmmomet e o e m s e e
5.2. Floristic Studies ——e=mwemcmomwmn—— e e e e e 47
CONCLUSTION AND RECOMMENDATTON oo ot oo e et o e 51
BIBLIOGRADHY oo srom oo am oo e o e 52




iii

LIS8T OF TABLES

Table ' Page
1. Fungal species found colonizing mangrove

(B DAEANA) —omm e o e ~~64
2. Fungi found colonizing the test wood blocks at sites 1,2

and 3, wheessceceeeoe. e o e e RSP ——_
3. Occurrence of fungi on the test wood blocks in sites 1,2

ANA 3 s e e e e e e e -=66
4. Total percentage ococurrence of fungi on the test wood

blocks., meemmmmmcmcncoceaee e ot e e e =G
5. Percentage occurrence of fungi on driftwoods ==e=——w=- ===B
6. Average surface values of some environmental paramsters

for all the sites. =weweccoww o 0 0 e e v e 0 v e 6 O
7. Percentage weight losses of test wood blocks at site 1,2

and 3, e-w-ace- o 1 e e e 0 5 40 2 e 2 2 5 G
8. Percentage strength losses of test wood blocks at site 1,2

and 3., ~e—s—eee- e et e e e e e e R T 1 I
2. List of fungi (previous and new records) from the Indian

Ocean, the Red Sea and on A. Marina. == w o wwmoew e}




Eigure | Page
1. Location map of collection sites at Mitsiua -—w-ceocwcaca- 73
2. Flow diagram of experimental procedures wrewerewmowmomoom=l
3. Diagramatic sketch of suspension of test wood blocks

for immersing in seawater. =cecvcmcccmacwcdownoen e e 75
4. Antennospora guaAdricOorNUEa = om0 o 0 e e =76
5. garyosporella rhizophorae =——re-m=wcamecwmonoeeomm.o———" e T
6. Chaetomium gp, ~eremseeceocceeo.. o e e e =78
7. Didymosphaeria rhizophorag =—=-s=emecmmececwceoeo—ooee—e——]9
8. Ghowonia sp, =mmemm-eeee—e- e e e 80
9. Halosarphela sp. e e e T —————— ====8l
10. Halosarpheia aus glg --rmemerm—rcr e e -83
11. ILeptosphaeria australiansilsg -—--v=w-=-- e e o e = §
12. Leptosphaeria sp. ===w=== e ec e e e e s e e itatadadalty -1
13. Lindra thallasjiae =-e-—wm~-w ———— ot e e e e85
14. Lulworthia sp.)l ==rrrececrercscocrmeccemocorcmesonsemosseaed§
15. Lulworthia sp., 2 ~e—=cemmmcccccnen——. e e o e 86
16. Kymadiscus hallotrephug ===-w==mececnccammen— e - ¥
17. Pleospora sp. ==—=—m—a=m=- o 2 e 2 0 e b 4 s e w10 ]
18. Torpedospora radiata --ewwrwcoceeocas - e o o 4 2 88
19. Unidentified unitunicate fungus =-r~-=—=-- e e =-==89
20. Halocyphina villoga e=rmerereswccoccrccccesoromoea—" e ———— 90
21, ACremonium Sp. e e o e o o o e e 2
22. Alterparia sp.2 =rmomesmesmsccccacasa. e e 2 0 ~=92
23. Aspergillus sp., =—w-——cce- 2 ittt
24. cirrenalia tax. sp. w=e=- 2 0 0 1 i e e e 95
25. Cladosporium algarum =-~=-e—ececcoccce-- - e e =96
26. Culcitalna acrasporg =e——=w=ceco-oe- o e e iadiatlaides ==97
27. Drechslera halodeg =w~-—wecwccracas e i 2 e 28
28. Idriella tax sp., ~rerecececcseccccosmoaee—.—- 2 28
29. Halosynnema avic@nhiage e-=memmmssseesosee————— e 29
30. Lasiodiploidia tax. sp. —r=-weee- e 2 2 2 100
31. Paegllomyces Sp, w-r—mmmmmme e c s e s o e 101.
32. Periconia prolifica == oo e o e 102

iv

LIST OF FIGURESB




33.
34.
35.
36.
37.
38,
39.
40.
41.

42.

43.

44.

45.

46,

47.

Cirrenalia pseudomacrogephaly —wmweswomsm oo s wo e 94
PAPULOSPORA S s on i on oo s oo ot s o o 0 5 0 0 i e ], ()
Sympodionvees sp. et o e o e 103
VEronaga SpP. e oo o e e o o et om im0 o 5 104
ZALOLLON S)s  womm oo e oo et b e o 104
Unidentified pycnidial fungus =—emeececeeoc o - 1.06
Unidentified nycelia sterilia - wewmmcemcoomm e 107
Halosarpheia ratnagiriensis =—=wweremom e 82
Number of fungal species on test wood blocks in
relation to environmental parameters ———-==wea-- s e e et 71
A. Percentage weight losses of test wood blocks

at sites 1,2 and 3., ewweccccnmomananan— e e e e e 72
B. Percentage strength losses of test wood blocks

at sites 1,2 and 3., =ormrmemsccsocsc o m e ———————— 72

The signal float at site 1 through which test wood blocks

were suspended into seawater (arrow) wo———c—mccmccccmane 108

A, Test wood blocks at site 3 (lifted to

photograph) . = e v e e et e e e e =109

B. Collecting spot of driftwoods at Hamlay Desiet. ~--109
A, Incubation of test wood hlocks in sterile moist

chambers (petriplates) =——emevrcvccrmccmccnevcnnan o 2 110
B. Wash water plate cultures N S S — 110
C. Fungal colonies growing over the test wood blocks
Ol JNCUDALIONG e e oo e et i 0 o e 110
A-C. Halosarpheia ratnagixiensis =—--—-- e i e e o e 2 o s 111
D. Lindra thalassigg =reeceeec e e e e 111
E~F. Halosarphela tax.sp, =—=——mreeem—— e ——————— 111
G-H. Anntennospora _quadricornuta —-—=-==——=- o e e 111
I-J. Halosarpheia fibrosa we—=c— e ————————— e e e 111
K. Lulworthia Sp. e o o o o o o o et o et 111
A-B. Kymadiscus haliotrephug =—=-~ewweuacemceas o o 112
C=D. PlEOSPOXA SP. e o o o o e e e o e ~==112
E~G. Halocyphina villoSa === o i e o e e e 112

H. Zorpedospora radiata =-=-—- okt e 2 112




48o A"“‘Bn

vi

Halosynnema avigennjiag «r—m—s—wssmemmmeemosomn o 113
Cirrenalia taxX. Sp. eemsomsemmsmeem e 113
zalerion tax. sp. —oemmmmeeeo- o 113
Idriella Lax, SP. s et e s e e e 113
Culgitalnag acrosSporg —w=somsmesm s e 113

Periconia prolifica =—=m=—e—sesmmmee e e 113




vii

ACKNOWLEDGEMENT

I am mwmuch indebted to Dr. D.J. Bhat, Associate Professor,
Department of Biology, Asmara University, for introducing me to
the subject of Mycology by way of suggesting this interesting
topic on marine mycology and constantly guiding until the final
shape of this thesis, His wvast collection of literature was
easlly accessible for my use and for which I am grateful to him.

I thank the Lutheran World Federation Fisheries Project,
Mitsiua, for providing Fagus and Mhagoni timber wood blocks used
in this study and for arranging boats to collect samples from
site 1 during my collecting trips. Thanks are due to the
Physical Laboratory of Eritrea Cement Factory, Mitsiua, for their
cooperation in taking strength measurements of test wood blocks.

It is a pleasure to acknowledge my indebtness to Dr.
Fitting, Department of Physics, Asmara University, for arranging
different apparatus to analyse environmental parameters and
strength of test wood blocks using a tensiometer,

I am also thankful to Mrs Sue Edwards and the Ethiopian
Flora Project for arranging the typing of this thesis into the
computer and to W/t Tsega Isaak for neatly feeding the script
into the computer. I am thankful to Dr. Tewolde Berhan Gebre
Egziabher, President, Asmara University, Dr. Endashaw Bekele,
Dean, Faculty of Natural Science and W/ro Bisrat Ghebru, Head,
Department. of Biology, for providing laboratory space and
facilities during the course of this work. The Administrative
Offices, Asmara University, helped me in several ways during my
many field trips to collecting sites for which I sincerely thank
them.

I +thank the Head, Biology Department, Addis Ababa
University, and the Advisor of the Graduate Students, Addis Ababa
University for providing all help.




viii

I am extremely grateful to the Swedish Agency for Research
Cooperation (SAREC) for the financial help that made this project

possible.
Lastly, my thanks are due to departmental colleagues and my

friends who have kindly helped me in many ways.




ix

BSTRACT

Ecology and floristics of higher marine fungi of Ethiopian
coastal waters (at Mitsiua) of the Red Sea was studied from
Sept., 1986 to May, 1987, Wood and pneumatophores of Avicennia

narina (mangrove) Swetienia mhagoni (mhagoni)} and Faqus
sylvatica (fagus) were used as baliting substrates. Mangrove
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
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 with 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 were found to be the most susceptible
and resistant specles respectively. Mangrove wood was found to
be moderately resistant.

Marine fungi colonizing both test wood blocks in three sites
and driftwoods in one site are listed and wmost of these are
described and illustrated. Forty hine species of fungli were
isolated and of which Periconia prolifica, Cirrenalia tax. sp.

and Culcitalna acrospora on test wood blocks and Periconia

prolifica, Iulworthia sp. 1, Gnomonia sp. and Zalerjon sp. on
driftwoods were dominant species.

In all, 51 species are recorded on wood substrates collected
from Mitsiua. Out of these 9 species were found growing only on
test wood blocks and 30 species on driftwoods. The remaining 13
specles were recorded on both these substrata. 0f the total
fungal taxa recorded, 22 species belonged %o Ascomycotina, 1 to
Basidiomycotina and the remaining 28 species to Deuteromycotina.
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The following 11 speciles, viz. (Ascomycotina} DidvﬁQSbhaeria
tax. sp., Halosarpneia tax. sp., and unldentlfieq unitunicate
fungus, (Deuteromycotina) Cirrenalia tax. sp., Qmpwggogm;gm tax.
sp., Halosynnema avicenniae gen. et sp, nov., Idx igllg Laxs 8P,
Lasiodiploidia tax. sp., unidentified pycnidial &uhqus ¢
unidentified hyphomycetous fungus aud' unidentifled wmycalia'
sterilia are new to marine mycocommunity. . ;

O0f the total collections, 35 specles are abligate:ﬁarine
taxa. 50 species are new records to the Red Sea in pa]”iaular
and 17 species to the Indian Ocean in general. All of ﬂhem are
new to the Ethiopian coast and are additions to our knomledge on
the mycoflora of Ethiopia. These findingis also iaisedﬁtﬁ%‘numher
of fungl colonizing Avicennia marina from 7 to 27,

The discoveries suggest that the Red Sea in generaly and the

mangrove vegetation in particular suppert great numbers. of fungal
species, Also, the fungi along with other microbes and marine
borers are organisms that are responsible for: the degradation of
mangrove and other wood substrates in seca water. : J




1.. INTRODUCTION

Traditionally, mycolodgists have devoted most of their tinme

to the study of terrestrial fungi. However, in recent years,
in view of man's dJreater concern with enviroonmental problems
such asg pollution of streamss, lakes, rivers, local coastlines,
ete. aguatic fungli have received considerable attention.
Recent studies also indicate that aguatic fungi play a key role
in the productivity of estuaries, streans, and near-shore
regions in the sea by way of aiding decomposition oflerganic
matter in situ (Jones, 1976). 'Idgnicoloum marine fungi have
been paid due attention for their role as wood degraders and
decomposers of dead organic substrate (Jones, 1971, 1972, Jones
& Trvin 1971; Kohlmever & Kohlmeyer, 1279). The lignicolous
narine  fungl (nigher marine fungi  sensy  Kohlmeyer &
Kohlneyer,1979) include filamentous species of Ascomycotina,
Basidiomycotina and Deuteronycotina (Jones, 1976, Xohlmeyer &
Kohlmeyer, 1979).
_ Attempls were also made to understand the geographical
distribution of higher mnarine fungi (Jones, 1968a, 1976;
Hughes, 1974, 1975; Hughes & Chamut, 1971; Kohluweyer &
Kohlmeyer, .1979), and +this has called for an intensive
floristic study of marine fungi from several lesu—explored
regions. According to Kohlimeyexr (2.984) about one third of all
described higher marine fungi at the recent time are from the
Lropics and sub-tropics. He predicted that when research in
tropical marine habitats intensified in the future the ratio is
expected Lo change in favour of tropical funqg. TE ugh 220
species of higher fungl are known from seas and oceans around
the world (Kohlmeyer, 1984) and of which 67 épecieé are Xnown
particularly from tropical waters of the Indian 6ceah; so far
only two species are recorded from the Red Sea (Aleem,1978).

In the tropical marine habitats one area where very little
work has been done is the mangrove forests (the 'mangal! gsensu
Kohlmeyer & Kohlmeyer,19279}). Mangrove trees produce lirge
amount of litter in the form of leaves and wood but little is

known about the higher nycota developing on such' substrates




(Kohlmeyer, 1984; Fohlmeyer & Xohlmeyvery, 1979; lHewell, 1976;
Patil & Boersge 1283; oubramanian, L9279). GF over 100 mangrove
tree species listed by Chapman (1978) only 8 have been recovded
as hosts of marine fungi (Kohlmeyer & Rohlmeyer, 1979).

These all point out that the mangrove hnabitats and the
floristics in general of the tropical waters and in particular
of the Red Sea havo not been ewplored in any detail., The
objective of the present study is, therefore, to find out what
species of higher wmarine fungl constitute the nyeoflora of one
of the mangrove forests, in the Red Sea along the Hthiopian
coastline, the principal vegetation of which being Avicennia
marina Vierh , and the higher marine warine fungi occourring on
driftwoods found in the eoastal walarg at Mitsius about 120 km
from Asmara, in the norvihevo part of the countiy.

In this project work, the mangrove seod and pneumatophorae
have been Iinvestigated (61 the possibie patbtoern of  fungal
agolonization during a perciod of 3 wonth subnersion of the
former in sea water. In acdlitior, two of the 'fisbhing-oraft!

"

lviakica L. and Swietenia

souiliding wood mateciels in. Pagug &
building wood mateciols, v I'am ¢

¥

mhogani, Jac:qg, (comacn Mhoganti), also were investigated in place

of mangrove wood. 'The drife woods washed ashore into the
nmangrove forest were edanined foirr the fungl ocourring on them
to enumerate the wmarine wmveofiora of the Red Sea along the
Bthiopian coastline. The rate of wood degradation cavsed by
the fungi and the eossible lapact of znvironmental factors on
the occurrence and distribution of the narine mycota have also

been investigated.




Z. REVIEW OF LITERATURE

2.1. Development of marine nycology

The most gignificant contribution on narine funéjﬂ one
which had a treméndons inpact  on  development of marine
- mycology, was the piloneering work of Barghoorn and Linder
(1944) in which they desc¢ribed several new taxa of indigenous
marine mycota and also reviewed the scanty earlier work. These
authors obtained fungi from wood that had been subnerged
continually from % months to 1 year below low tide level in the
sea throughout, or exposed in the intertidal zone where they
vere subjected to submersion in water twice a day. That way,
they bhelieved that there was little possibility that the fungi
obtained were terrestrial forms. Although the existence of
true marine saprophytic fungi was questioned (Bauch, 1936),
investigations by Borghoorn and Lindsr proved that fungi do
contribute to the decomposition of organic substrates in‘ the
oceans.

The first obligate marine sungus, Sphaeria posidoniae
(=Halotthia posidoniae), was described by bDurieu and HMontagne
in 1869 on the rhizomezs of the ues grasg, Posidonia oceanica
although earlier Desmasiers in 1849 had discovered the first
facultative marine fungus, Fhacosphbaeria typharum (Kohlmeyer
& Xohlwmeyer, 1979), Prohably, a series of papers written by
Sutherland (191% a-¢, 1916 a,b) were the only publications
which dealt exclusively with marvine fungi prior to 1944 and
three gquarters of all currently recognised marine nycota have
been described only after the publication of Barghoon and
Linder (1944). The first wmonograph on marine fungil by Johnson
and Sparrow appeared in 1961. HMost recently, wmarine mnycology
has been magnificently reviewed and monographed by Xohlmeyer

and Kohlmeyer (1979)
2,2, DPefinition
2,2.1., Marine habitat and marine fungi.
In a strict sense, a marine habhitat is one where salinity
exceeds 30%,. Accordingly, a marine fungus was defined as one

which occurs regularly, grows and repreoduces in a marine




habitat (Johnson and Sparvow, 1961y . Howevey, such  a
restrictive definition based strictly on physiological basis
cannot denerally be applied to a great many ecoleogical
gituations in which salinity levels and perilodicities vary
markedly (Hughes, 1975). Moore and Mayers (19%9) introduced
the term 'Thalassiomycetes' and defined them as (P, 372)%...
fungal taxa of any class which are isglated predominantly or
exclusgively from marine habitats.! Kohlweyer (1974) used bhread
ecological bases to define the marine fungi; namely, ‘obligate
marine fungi' are those that grow and sporulate exclusively in
a marine or estuarine (brackish water) habitat and 'facultative
narine fungit! are those {from fresh water or terrestrial
habitats that grow and and probably sporinlate aiso in a marine
habitat.

The  lignicolous or  higher  marine fungl conprise
filamentous species of Ascomycobina, Basidiomycotina and
Deuteromycotina. These groups ave briefly described below

Ascomycotiina (p.27)... tha largest oroup of fungi, for
which the ascus (sac-like structure within which typically 8
sexual spores or ascospores are produced) is the diagnostic
character,.. asci may be unitunicate or bitunicate and develop
within an ascocarp. '

Basidiomygotina (p.46)...., the diagnostic character of
this group is the presence of a basidium bearing typically 4
sexual spores or basidiospores vhich are borne outside the
basidium on small sterigmata..... basidiocarps are of varied
types. '

Deuteromycotipa (p.112)... this isg an assemblage of Fungi
Imperfecti c¢haracterised by the absence of a teleomorph
(perfect or sexual state). They include conidial fungi that
are typically filamentous in which the conidiophores are free
or born in sporodochia, synnenata, or pyceinidia. Host
deuteronycetous fungi are anamorphs of ascomycetes and a few
have basidiomycete affinities. They are classified in form-

genera and form-species.




HMarine or estuarine hahitats include the 'oéeanQ,ﬁ
estuaries, salt ponds, and lagoons connected o not. connected
to the sea, salt marshes, and swvanps including the mangroves,
deep or coastal sands and muds in each case, and wood and leaf
litter and other detritus that occur in thoese situations
(Kohlmeyer and Kohlmeyexr, 1971). ' o 3

2.2.2. DNumber of marine fungi | o g

The oceans and seas, compared to the terrestrial haﬁitats,%
proiide a fairly atable enviramment with snall Changes inl
temperature and salinitles. Organic sgubstrates such aﬂ_ﬁlQae :
marsh plants, and plant litter that are accumulated a;ong the !
shoras provide nutrients for fungi. ﬁme‘opon coean is gaid tow.
be a fungal daesert (Kohlmeyer and Kohlneyer, ;9f9}.yAs.qf the
number, marine fungl are only 1% of the terrestrialfmyacta‘i
About 500 species of wmavine fungi have been descriﬁedg fromi

oceans and estuarias, Of these, 220 sgpecies are the hiqher?
filamentous lignicolous mavine fungi, 177 specles are'mérineﬁ
yeasts and the remaining less than 100 specles are the lowern:
marine fungi (Kohlmeyer' and Kohlmeyer, 13979}, Perhaps, . thef
relatively atable mﬁrine environment and  small numbef of.
available hosts and substrates did not exert enough ¢ e]ecttVe
pressure durlnq the course of evolution to induce the folmatlon!
of a higher pumber of different types of fungi. | ; _ é
2.3, PLORISTICE ON MARINE ¥UNGI.. _ . _ j
Intensive colldétions of marine fungl have s far been!
restricted to temperate waters of Europe and 'Norph, Amermcag
(Cuome et al., 1985 Farrant, et al., 1985; Hegarty'& Carran,f
1982; Koch, 1974, 1885; Koch, et al., 1983; Kohlueyer, 1‘60&
Rohlmeyer & Kohlmeyer, 1977, 1979) Mygoloqical data from. thd
tropical and suhtropicai marine habitats Jncludeﬂ deqcrlptlonv
of fungl isolated from washed up Drganlc detritus g(algae,
grasses, wood, etc.), permanent1y fixed inteztldal and dubtldal

¢

, i
substrates guch as sea grass rhiaomes{. plllngg, shipwuregks
etc., and those arenicolous gpecies ismolatéd frowm sandy
beaches, Marine fungl occurring in the 'tropmcal and

subtropical Atlantic occean were reported. bﬂuh grom American and



African coasts (Aleem, 1980; Aleenm & Halibari, 1981: Cuomo ot
al., 1985; Kirk & Brandt, 1980; Kohlmeyer, 1977, 19830; Pugh &

Jones, 198%; Shearer & Crane, 1980).

2.3.1. Floristic work in tropilcal raglons of Indian Ocean.

The tropical waters in general have been litile explored
and occurrence of the fungi particularly in the Indian Ocean is
said to be poorly reported (Kohlmeyer, 1281, 1984). A few
avthoratative floristic reports of mwavine fungi from the
tropical parts of Indian Ocean include those of Borse {1984,
1985a, b); Jones (1968a); Koch (1282} Xohlmeyver and Kohlmeyer
(1979), Nair (1970); Patil & Borse (1983, 1985); Raghukumar
(1973), Subramanian & Raghukumar (1.974) .and Zanial and Jones
(1934; 1985). Very little has been reported from the Arabian
gulf or from the Bast African coast of the Indian Ocean (Zanial
et al., 1984, 1985) and only one paper has dealt with the Fungi
of the Red 8Sea (Aleem, 1978). Aleem reported 2 species of
higher marine fungi, viz! Coroellespora pulchella and Periconia
prolifica from the Saudi Arablan coast of the Red Sea and thus
so far no marine fungi have been reported from the Fthiopian
coastal waters.

Baker and Kohlmeyer (1958) mantioned Halosphaeria

guadricornuta (= Antennospora guadricorputa) in comnection with
a report of goft rolt in fishing- crafts caused by marine fungi
in India and this was the first fungus documented from the
Indian Ocean. )

S0 far about 67 species of lignicolous marine fungi have
been described from -the tropical, parts of Indian Ocvean, in the
coastal'wgters of Aden, India, Kuwait, Mauritius, Saud? Arabila
and Sri ILanka, and of which 47 species belong to'Ascomycotina,
2 species to Basidiomycotina, and 18 species to

Deuteromycotina.

2.4. MORPHOLOGICAL AND PHYSIOLOGICAL ADARPTATION OF MARINE
FUNGY .,

In the marine environment, funéi show  remayxkable
morphological and physioclogical adaptations. torphological
adaptaﬁions that enhance flotation in water and attachment to




subgtrates include devices such as cellular or mucilaginous
appendages of fungal spores, spindle-shaped or elongated
spores, rildges or chtriations on the exospore, gutitules within
the cells, etc. and, in fact, spore appendages were first
obgerved by Barghoorn and Linder (1944). Appendages enlardge
the spore surface and thereby minimize the settling rate and
assigt in keeping the gpores suspended in the water and
increase their chances of adhering to the floating substrate
(Kohlmeyer & Kohlmeyer, 1979).

Kohlwmeyer (1972), Jones (1973} and Rees (1980) have
studied behavior of @s@pore appendages during flotation,
dispersal and attachement. These spore appendages also have
taxonomic significance in  deliwmiting  geneva and species
(Johnson, 1980; Jones & Moss, 1978, 1980).

Environmental factors such as salinity, temperature, pH,
oxygen, dissolved ions, etc. affect the physioclogical activity
ef marine fungi particularly the vegetative drowth and
reproduction (Jones & 'Byrne, 19748}, Intensive investigations
vere made primarily on the wood dedgrading fungi in relatjion to
their salinity tolerances (Jones ol. al.,1971; Kirk, 1967). The
physiological adaptation of wmarine fungi to salinity and
tenperature govern their pattern of distribution in marine
habitats (Sheaver, 1972).

2,5, MARINE FUNGI OF THE MANGROVE HABYDTAT

2.5.1., F¥Floristic studies o

The first set of mangrove fungi were reported by Cribb and
cribb (1955) in Australia and since then more information is
availablé on tropical and sub-tropical mangrove fungli (Aleem &
Malibari, 1981; Tell & Waster, 1975; Kohlmeyer, 1966, 196%a;
1984; Kohlmeyer and Kohlmeyer, 1964-1969, 1971, 1977, 1979; lLee
& Baker, 1973; Maxwell, 1968; Newell, 1976}.

The majority of the manglicolous fungl are saprobes and
omnivorous (Kohlmayex & Kohlwmeyer, 1979). Wood inhabiting or
lignicolous fungl dgenerally invade the wood after:’the
protective bark is removed by the attack of wood-horing

aninalg, storms or human activity (Rehm & Humm, 1973). Wood~




inhabiting fungi are found in naturce on so-ealled intertidal
wood (Hughes, 1968) and their ecology ie studiad by wood panels
subnerged for certain periods of time (Bargnhoorn & Linder,

- 1944 ; leyers & Reynolds, 1953; Jones obt al., 1972},

1

While comparing his observaticns with wmycota of other

nangrove parts, Hewell (1976) concluded iLhat seedlings, leaves,

and wood of Rhizophora manglce ball appear o harbor

guantitatively and qualitatively unigque nycoflora'. Lee and
‘Baker (1973} isolated many fung! from the rhizoplane of R.
managle 1in Hawaii, but the species isolated were mostly
terrestrial. Leaves of R. nangle were studied by Odum (1971)
and odum and Heald (1972) in wview of bthe Leportance as a source
of detritus in the tropical & subiropical envirommont. Fell
and Master (1973, 197%) and ['ell ab ot (1974} examlhned the

inveolvenent of higher and Jlower fungl in the degradation of R.

mangle.

2.5.,2., Vertical and Horizontal Distribution.

The vertical and horizontal distriboution of marine fungi
has been rarely studied. Investigations on  the wvertical
distribution cof marine fungi have been nade by Schauman 61968,
1969) on stationary wooden substratez in the Weser eStuary.
Kohlmeyer (196%a) observed that there is a zonation of marine
fungi along the vertical roots, stewms, or branches of rangrove
trees. Terrestrial fungl developed cn roots and branches above
the hightide line and an overlaping between ‘marine and
terrestrial species occurred at water-air interface in the
intertidal zone  but no distinct pattern - on vertical

distribution among the speclies was evident (Kohlmeyer, 196%a).

Mangrove Ltrees like R. mangle and Avicennia maiing ¢growing in
salinity ranges from full sea wabter (about 35%0) to‘:pure
freshwatrer, and containing obligate mycoflora at salinities
near 35%¢ are replaced by different mycota in the fresh water

area (Kohlmeyer, 1969b)

2.5.3. Ecological studies
Studies on mangrove fungl progressed along two lines of

reseaych, One of these has bszen the approach of Kohlmeyer

8]
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(196%a, 1971la), who conducted extensive searches for fungi
inhabiting the woody tissues of mangrove vegetation on the
coasts of tropical America and Hawaii. 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 involved cultural work with which
fungi can be Iisolated from sediments keneath the 'mangrove
stands and has been studied from different coasts (Lee & Baker,
1972, 1973; Pawar & Thirumalacher, 1966; Ral & Chawdery, 1975;
Rai et al., 1969; Swart, 1958). However, those fungil isolateq
using nutrient agar cultur plates included none of those
studied and reported by Kohlmeyer and, conseguently the latter
had declined to include the species appeared on culture plates
as "trug" members of mangrove mycocommunity (Newell, 1976). As
in other such studies, using these standard isolation
techniques, 1little information could be gathered about the
active growth and reproduction of the fungi in the habitat
{Subramanian, 1983). ' j

Newell (1976) made a detailed study of fungal succession.
on the seedlings of red mangrove {Rhizophora mangle L.) in
Florida estuaries. According to Newell, mangrove b@rk appears

‘to be particularly well protected against microbial decay due

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-plate, disé plate and damp-
chamber samplings and 95 baited-dish sampling, during his 13~
month study period Newell recorded 447 ?fungi (excluding
yeasts), representing 84 species of fruiting. fungi. These
included 42 species of  Hyphomycetes, 19 | species  of
Sphaeropsidales, 13 specieé of Ascomyqetes, 3 species of
Melanconiales, 3 species of Oomycetes, 2, species ectoplasmic-
net fungi, 1 species Zygomycetes and 1 species Basidiomycetes.
Of the succession in major_'$Pnga1§_groups, Hyphomycetes and
Melanconiales were dominant on the 'still attached viviparous
seedlings or the tree (e.q. Alternakig spp. and Cladosporium’
spp.). After the seedlings were placed in marine and estuarine




water, both Hyphomycetes and Melanconiales began decreasing in
relative frequency despite the entry of some new Hyphomnycetes
while the gecond succession community was obhserved,
Asconycetes 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 pycnhidial fungi declined in fredquency as the
remaining viable seedlings approached death. Neither Oomycetes
nor 2Zygomycetes 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 technigues. The
succession pattern was in conformity with what had been
reported repeatedly for terrestrial litter by Hudson (1962},
Kendrick and Burges (1%62), and Hering (1965).

Despite the wilde distribution and importance of mangrove
trees in the tropics, the knowledge of marine manglicolous
fungi ie limitted. However, so far about 46 species 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 & Xohlmeyer, 1979; Patil & Borse, 1983, 1985;
Subramanian (1979).

2.6. MARINE FUNGY ON TESTWOOD BLOCKS

Wood, when immersed in the sea, is attacked by micro~
organisms (bacteria and fungi) and_ﬁarine borers (members of
molluscan and crustacean genera) (Furtadc & Jones, 1980).
Marine mycologists used wood blocks, submerged for certain
periods of time, to obtain the lignicolous fungi (Barghoorn &
Linder, 1944; Meyeres & Reynolds, 1958, Jones, 1968a).

Information of wood colonization by marine fungi has been
restricted to a feﬁ timber species e.g. Fagus sylvaticus and
Pinus sylvestris (Byren & Jones, 1874, Davidson, 1974), EB.

massonia and Tectona grandis (Vfijmol@ et al., 1982 a,b; 1986).

io

Jones (1968a) carried out an linteresting study of the-
mycoflora colonizing wood at 18 sites around the world using




test blocks of besech and scols pine, He reocorded many fungal
species in which the most frequent one was praescent on B0% of
the blocks and the least freguent. ones werce observed only once.

Weight losses of wood after fungal attack in nature have
been analysed by Jones and Irvine (1971}, who subnerged wooden
panels in British coastal waters. After 40 wecks of exposure,
beech showed a weight loss of 27.6%, while Scots pine had lost
19.8%. Byrne and Faton (1972) also exposed panels for 42 veeks
in the sea and obtained weight losses of about 20% in both
peach and Scots pine.

Recently, on a 14 month investigation, seasonal pattern of
appearance of lignicolous wmarine fungi was worked out in detalil
in the coastal waters of Hong Kong using pine blocks (Pinus

wassoniana Lamb.), by Vrijmood ot al. {1382a) and 38 spaecies of

fungi were isolated by thewm. mmong the fungl isolated, five

species (Periconia nrolifica, cirrenalia  macrocephala,
Cerieosporopsis haling, Trichocladiu achrosporiung and

Halosphaeria guadricornuta) ware the most freguent and abundant

fungl on the test blocks observed at monthly intervals.

Vrijmoed et al., (1982h) contiming work with pine again

reported 51 specles of fungi, among which only 28 weye marine
forms. According to theses avbthors, the general distribution
pattern and the distribution of more [recquently appearing fungi
cannot be solely accounted for by diflerances irn salinity but
it was suggested that various anvirenmentsl parameters such as
temperature, pl, sediments in the water, competitors, ete.

affect the marine fungi in the natural environment,

2.7. WHE RED_SER

2.7.1. Hydrography and geographical location -

The Red Sea occupies apn exceptional position among marine
hasins. Its peculiar hydrographical conditions are largely
generated by partial isolation from the opsn ocean, its
geograhical position in an arid troplecal zone, and the
prevailing wind system (Haliw, 1969;. Being located between
latitudes 13 and 31° N and longitudes 33.50 and 449E, the long

and narrow basin of the Red Sea is connected with Indian Ocean




through the straicht of Bab-el-Mendab in the south and with the
Mediterranean Secea throudgh the oGulf of Suez  in thae north
(Gorskov, 1985). Outuside the shallow yreelbound coastal waters
the general depth is apout 700m, but the bottom is irregular
and there are depressions whose dopth excesed 2000mn, The sill
at the south entrance does not exceed 100m and conseguently the
deep water of the Indian Ocean is lardely excluded from the Red
Sea. Evaporation is active and largely excceds precipitation
so  that salinity and tewperature arce comparatively high,
surface salinity rapildly rises from less than 37%0 at the
southern entrance to 40-41%c in the northern Red Sea and the
Gulf of Aguoba, and to more bthan 4l%o in the Guli of Suez.
The average surface temperature fluctuates between 25°C and
32°C in the south, 21.3% arnd 27.%°C in the northern Red Sea.
The Gulf of Suesz shows a slightly greater amplitude, from
17.99C to 26.59C. The lower layers from about 300m downwords,
are almost homothermal, ncar to 21.79C, except for an adiabatic
increase in the deeper watars, and homohaline avound 40.5-
40.,06%0, The Red Sea deeper waters are warmer than any other
marine basing at corresponding EQVQ £, A layer of minimum
oxygen is present at 300-600m, with very low values of 0.4-0.6
mi/1l at the minimum. The wind system 15 related to the mohsoon

of the Indian Ocean (Haliwm, 1969).

2.7.2. HMangrove Vegetation

Mangrove trees usually grow onily on shores where, the
vigour of the sun is broken hy pericdic mea wvater floodinq and
where they cannoi endure frost (Walter, 1971}). “They develop in
sheltered areas, on mud flats which are exposed, such as
estusries, low tide bays, etc. where wave action is reduced to
a minimum (Trait & De Santo, 1972}. Among them the numerically
important families are the Rhizophoroceae and Avicenniaceae
and, the.economically important genera of world-wide importance

are Avicennia, Burglerxria, Conccarpus, Heritiera, Laguncularia

and Rhizophora (Arnson, 1985). Many of the species such as

Avicennia narina, Sorneratia _alba and Rhizophora nangle

foliages serve as camel and cattle feed in many arid coastal

areas {Chapman, 1976}, vicennia marina Vierch (= A. alba
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Biume) (F.Verbenaceae) hard wood is used ag pillavs of houses
and fuel, its aromatic biltier dulce is uaad as abortive and
bark is employed for tanning (Uphal#, 1968).

In Bast Africa the mangroves extend from 339 in the south

to Gulf of Agaba (EOQE} in the north of Red Ses and about léh

species are reported (Walter, 197L). The small bays which are
land-locked by further coralveefs along the Ethiopian coast,

whaere the sea bed lies under very shallow sandy mad supporis .

marina, the principal vegetation of the area. The mangroves

form vegetation helts of Mersa Berissa (17985'r, 38%38'%) and

Mersa Mubarec (16°921;N, 39°08'E) along the Ethiopian soast line

(Hemming, 1961). '

Many mangrove species have proproots, pneumatapﬁqraﬁ and
viviparous seediings that are adaptive Cfeatures for ':._,a_gnatic
habitats (Chapwan, 1976).  fHesides, these plants have éﬁjustad
theiy internal fluid concentration in a highsr degrea than the
sea water so as to permit production of turgor pressuré which
in turn is responsible for the translocation of water in the
plants (Scholander, 1964). ”

P




3. MATERIALS AND HMEYLHODS

The methods followed in the present investigation are
largely those of Jones (1971b) and Kohlmeyer and Kohlmevyer
(1979). For dgeneral mycological techniques, Hawkswortp (1974)
has been consulted. |

3.1. 8tudy area and selection of gites

The study area, Mitsiuva, 1is located on the north east
coast of Ethiopia, in the mid-sector of the Red Sea, between
latitudes 15° and 38° N and longitudes 28° and 39°E. The port
of Mitsiua is a natural harbour enclosed by peninsulas and
several small islands (Fig.l). It is an old sea port town
established in 1665 by the Turks and Jdeveloped intoc an all
season port after the invasion by the Italians in 1885.

Under the influence of south-west = Monsoon, Mitsiua
experiences a cold and wet season from October to March with a
maximum temperature of 35.5% and a minimum of 19%c.  This

14

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

receives an average of 3~5 inches of rain every year. The hot
dry season begins in April (22.5%), the temperature raising to
45.5% in August, and ends in September, the highest relative
humidity being 99% during May. .

Four sites were chosen at Mitsiuva for our investigation of
lignicolous marine fungi. The location of these sites iz shown
in the map of Mitsiua port (Fig.1l).

Site 1 -~ Twalet, is situated along the main coast of
Mitsiua the first island of the town. fThe site is along the
Hirgigo Bay extension with 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 siqnal
float maintained by the ILutheran World Federation Fisghers

Project Organization about 200 m away from the shore is used to

suspend our test wood blocks.

Site 2 - Mitsiua proper, is located in the main commercial
harbour - island of Mitsiua. It is on the south-western pgit
of the port facing the mainland. _The'site is adjacent to those

¥
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concrete coastal protections built for the mooring of pleasure
crafts. -
Site 3 and 4 -~ Hamlay Desiet (Green Island). The island

is situated about 1 km, as the crow-flies, from the town of
Mitsiua on the south-east direction. It is a small green:*
island, roughly 1 sg. km area, covered by dense mangrove
vegetation in which 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
naterials get accumulated along the sandy beach ‘of the
sheltered mangrove habitat. Site 3 is located about 100 m away
from the island on the western 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 : l\;‘f

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-blocksa:

The higher saprophytic lignicolous marine. fungi avxe the -
subject of this study. The best method for providing 'hajts’
for these fungi is to submerge wood blocks in the sea (Jones,
1971b; Kohlmeyer and Xohlmeyer, 1979). Three types of wood
materials were used, viz. (1) mangrove wood and pneumatophores
(Avicennia marina), (ii) Fagus ' (Fagus sylvatica), and (iii)
Mhagoni (Swietenia mhagoni), the latter two are imported hard
wood which are used for constructing fishingmérafts in this'
country by the Iamtheran World Federation Fisheries Project at
Mitsiua. '

Mature and healthy stem® of A. marinag measuring 1l5x4x1.5
cn and pneumatophorés of 15 cm length were the mangrove test
wood materials and are obtained from the Hémlay begiet maﬁgaove
habitat. Fagus and Mhagoni wood panels were also cut into .
similar sizes of the mangrove wood. At the center of each test
wood block a hole was drilled to insert the suspension rope.

Y
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Test, wood blocks were alr-dried, weighed and gﬁéam%
sterilized at 121%  for 1 hr. before submersion. Stean
sterilization has a disadvantage since it might denature the

natural composition of the wood blocks but there was no

alternative because we were unahle to procure the conventional

surface sterilizing agent, propylene oxide, in thisg country.f'

The test blocks were assembled on a nylon rope  so that‘the
adjacent blocks were separated by a knot (Fig.3). 'Nyxﬁnumésh

bags (mesh size #lmm) were used to contain the expaﬁiﬁénﬁalVf
blocks and these were tied to anchors or mangrove rQoté,gsing'7

thick nylon cords at each site. Each string finally cafr{éd 12
test blocks of each wood mnaterial {mangrove 'WOéd"and
pneumatophores, fagus and whagoni) and, at all sites, tﬁay were

immersed in sea water. Except at site 4, the testxbrECKQVin_r
all other sites were made to remain always below the low, tide .~
level by tying some weight at the lower end of the Suspensiog7L ;

cord.

3.2.2. Pariodicity of collection of test weod blooks

Test wood blocks at site 4 were lost due to unforeseen
human interference and, as a result, only the remaining three. .,
sites were studied throughout the 8-wonth sampling. petié&}"

Collections were made at 21 days (3-week) intg%#als from eaehffi,

gite.

At each collection, the surface fouling organisms were:'

carefully scapped off and then the test blocks were placed in a.{ﬂr'

sterile polythene bag, labelled, sealed and- usually brought toi?,;i
the laboratory on the same day. Where delayed by a day, unt,i_-l{ )
arrival in the laboratory, the test blocks were maiﬁtained_ign*‘ﬁ;

ice.

3,2.3., Processing of test wood blocks

The wood blocks collected at. 3-week intervals vere

subjected to the following obsexvation. procedures, a;‘ﬁléﬁ ~ 

dliagram of which is given in Fig.2. o ey
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3.2.3.4. Plating of wvash-water :
. Only mangvove wood naterial @ was subjeuﬁedﬁ to this ..
treatment. Test wood hlocks and vneumatophores from each site{:ﬁfﬁ

were surface-washed in 100 ml sterile sea water (5 s‘qehtjé}‘fi,?
aglitation by hand) to enumerate washable and viable prcpagules
of fungi present on then while sampling. . ,
The wash water was serially diluted in sterile sea water

" %o 1: 10,000. The final wash dilution (0.1 ml) was tran%ferred .

aeptlcally into petriplates contalning Johnson and Spaxrnw 3 3
(1961) marine liqnlcolous fungi isolation medium (0 1% glucase,
0.01% yeast extract, 1.8% agay and 100 w}l aged sea wat@r) _
embedded with 0.02% streptomycin sulphate. These plates wera -
incubated at room tenperature- (22°c)' and isubjected ‘o
periodical wmicroscopic examination as - the funqal colonia% e
devalopad o o

- 2 3. 2. ‘fnoubation of test blocks _ ;

A danp chanber 1ncub:tlon method wag iollowad tc observe b
the fungi colonized on test blocks in their fruiting -stages.
Petriplates (5 cm height and 20 om diam) lined with absorbantlh
_cotton and bent glass rod, flooded with wea water pn‘
sterilized in the autoclavae, wers used as thexhumld chambers.
One ' wood block c¢ould ke placed horlzontally in each damph
chamber (Fig.45A). All damp chambers were incubated at,room<
temperature and examnined periodically £rom the. 2nd vgek:dﬁfinéi

their -12-yeek incubation period.

3.2.4. callectzon and obsefvatica of ﬂriftwooés R
" Along w;*h the test blocks, drlftvood materialﬂ_ were
gathered aurlng each collection from <the island of Hamlay
Desiet. Always the sampling was: made at 'a partiuu}ar spot near
'site 4 where the drlftwoods were wonatantly found washed ashore
and = accunulated inbetween  the mangrove pneumatophores
(Fig;44B); Alse, only those wellﬂdecayea drlftwood@ colcn;zed
by fungi vere picked up. They were rlnsea in natural sea Water
griqr to placing in polythene bags to- qat rxd of any dabrls b'
Lfodnd adhering on them. : S S




Soon after bringing to the laboratory each driftwood was
scanned for fungal fruit bodies already growing. After

ig

enumerating these, drift woods were incubated in humid chambers
for more than 12 weeks (maximum 16 weeks) for growth and

fructification of those fungal propagules present in mnycelial
form. '

Fresh polythene bags, lined with sterile cotton at the
bottom and flooded with sterile sea water, served as the hunmid
incubation chamber for driftwoods. Several driftwoods  were
placed vertically within each polythene bag and the mouth of
the latter was sealed using rubber-bands. These were' also
incubated at room temperature. Fig. 44C,

3.2.5. Microscopic examination ‘

The test blocks and the driftwoods were examined
microscopically for the presence of lignicolous marine fungi..
Temporary mounts were prepared in distilled water and
microscopic observations such as presence of appendages or
septation of spores, ete., canmeralucida (Prism-type)
il;ustrations, photomicrography (PM~6 Olympus photographic
unit) and nmneasurements were made. Semipermanent preparations
were made using lactophenol mountant (phenol, 20g; lactic acid,

-

20g; glycerol, 40g; water, 20 ml; and a little cotton blue

. dye). Slides mounted with lactophzanol were gently warmed over a
spifit 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, 1if any, were not recognisable in them during
subsequent exanination. ;
Using standard taxonomic keys and literature, in each
case, an attempt was made to identify the fungl isolated down
to species level. = Enumerated fungi were fully described and
illustrated. Reference slides and herbarium materials wqré
maintained for all the fungi. . -

Wherever possible, the fungi were isolated and maintained’

in pure culture. Johnson and Sparrow's (1961} isolation medium
wvas used. Firstly, fungl growing on wood materials were

-




apeptically transferred to isolation mediva in petbriplates
embedded with 0.02% streptomycin sulphate. As the oolonies
grev and established, they were examined for thelr correcot
identity. Subsequentiy, the pure culture was transfsrred Lo
gslants and maintained at room temperature.

3.2.6, Heasurement sof environmental paramstoers

In a study of the occuxrence of mnarine fuﬁgi; it i=
impertant that appropriate hydrographic data are racorded
during the removal of the test biocks so that interastion
between the living oxganisms and the abiotic envirvonments can
be correlated (Jones, 1971b). The following properties &f gua
water at each site vwere measured at the time of wollection of
test blocks

(i) surface water temperature

(il) pH (using electronic pH meter)

(iil) salinity (using electrical conductivity methods)

(iv) dissolved oxygen (using Winkler method)

(v) 1light transnission depth {using Secchl disc)

2.2.7. Dry weight change and strength loss datermination

Rate of wood decay caused by wmarine fungi can bhe
determined by neassuring veight loszzes of test blocks {Kohlueyerxr
and Kohluever, 1979). Weight losses of wood panels aftey
fungal attack in natural habitats have been studied {(Jones and
Irvin, 1971; Byrne and ¥aton, 1972)., Dry welight changs of Tost
blocks was determined by calculating the difference of waight
between submersion and after incubation of the expozed wcod
blocks.

Normally, as the decay =snsues, the strength of the wood
decreases duve 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 fdhgal
decay two methode are followed.




1. Measurement. of breaking strength: An instrument has
been used Tonindustrie 2508 model by Hitsua cement factory to
evaluate the strength of the cement bricks manufactured. When
the known area (5x5x5cm3) of a brick is introduced into the
machine and pressure is applied to break the former , the force

used is indicated on a reading scale (in kq/cmz). The test
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wood blocks were introduced in place of the cement bricks and

the force required to break the wood indicated the strength
remaining after fungal decay.
Test wood blocks were cut into 5xl.5xlcm siza and their
strength was determined using the above mentioned 1nstrument.
2. Measurenent of breaking stress: Wood blocks were cut

into 5x%1x0.5cm size and fixed to a clamp at one end. The other
end of the wodd.block wvas fixed on to a tensioweter. As the
spring of the tensiometer was pulled by mechanical forc¢e, wvhen
the wood hreaks, the breaking stress 1is recorded from the
scale. The force is measured and converted into power using
the following formula

= 61,

where, by = breaking stress

? = Jength of the bhaam
: hreadth of the bean
= height, of the baan
p © breakiny force.
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3.2.8. Computation of data

To deplct the, pattern ~of fungal colonization on wood
blocks convent;onal tables and graphs were used, indicating the
nunber of fungal colonies appearing after incubation for a
varying period of time, and their percentage occurrence in the
test wood blocks has been computed. The data of environmental
parameters collected during each sampling period were computed
in tables and graphs.

The weight and strength losses caused dué to fungal' decay
on the test wood blocks were computed ag poCenhaﬁP Ualqhtaand

strength losses.
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4. RESULTS X

The present study on the ecology and flovistics of
marine and mangrove fungl of the Red Sea at Mitsiua was
commenced on 17 Septomber 1986. [Firstly, lack ol any hitherto
known mycological information on the Red Sea maritime region
prompted me to take up this task although the actual
experimental sites were quite far off from Asmara, the place
where I conducted my work. Secondly, survey of higher marine
fungi occuring'on driftwoods from the Red Sea and floristics of
Ethiopian microfungi from terrestrial habitats that began a
little earlier in the Department of Biology, Asmara University,
induced me to work on this avea.

The information given in this chaptex resulted from
work carried out for a pecicd of 8 months. These are presented
here in two parts., Part I deals with the ecological studies,
and Part II with the florvistics, of mangrove and marine fungi.
The results are supported by appropriate tables, graphs,
illustrations and photomicrographs wherever necegsary.

4.1. REcological Studias
The use of different test wood blocks, viz., Avicennia

marina, Swetiena mhoyani and Fagus. sylvatica, enabled me To

isolate and observe those marine fungi colonized during the
course of the study period. In addition, this also helped to
evaluate the decay of timber due to fungal growth.

4.1.1., FUNGAL OCCURRENCE ON TEST WOOD BLOCKS.

It is significant to ,note that many marine fungi
appeared‘on the test wood blocks, submerged in the sea, after
incubation although a few ubiquitous terrastrial fungi
developed along with them, In all, from the three sites, 22
fungal species belonging to 19 genera were recorded fTable 2)
on the test wood blocks. Of these, 16 aspacies belonging to 14
genera were recorded only from the mangrove substrata (Table
1). Within the mangrove substrata, “of the 16 species,
Chaetowium sp., Lulworthia sp. 1, L. sp. 2, Acremonium 'sp.,
Cladosporium algarum, Culcitalna acpospora (6 species), grew

only on the wood, whereas Halospbacria sp. and Alternaria sp.




only on pneumatophores and Cirrenalia pseundonacrogephala, C.tax

=, - -

SP. Halosynnema  avicenniae, Lasiodiploidia tax. ap.,

Paecilomyces sp., Penicillium sp., Periconia prolifica, and the
unidentified pycnidial fungus (8 species) on both wood and
pneumatophores (Tahle 1).

4 From the wash-water of mangrove substrata 10 species
belonging to 9 genera were iso}ated (Table 2), of which

Drechslera halodes occurred on wood~wash and gg;icoﬁia

prolifica on pneumatophore-wash plates and the remaining
species on both.

On the other two test wood blocks also, viz. mhagoni
and fagus, a few fungal species wvere recorded. Lulworthia
sp.2, Penicillivm sp., and Periconia prolifica were isolated
From mhagoni and Acremonium sp., Alternaria sp., Culcitalna
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acrospora, Lasiodiploidia tax. sp., Paecilomyceg sp., and

Periconila prolifica from fagus.

Of the 22 species recorded from the test wood blocks, 17
were from site 1, and 16 species each from sites 2 and 3 (Table
3). Based on the overall bercentage occurrence of the fungi
(Table 4), Periconia prolifica and Cirrenalia tax sp. were the

most 'dominant’' species. All the other species were below 10%

in the overall percentage occurrence. Acremonium sp.,

Paecilomyces sp., Penicgillium sp., Periconia prolifica, and the

unidentified pycnidial fungus were present in all the three
sites on the test wood blocks.' However, except PRericonia
prolifica, other species were found in one or two samples only.
P, prolifica is therefore the most domihant gpecies in all the
sités and on the test wood blocks (90%)

Considering the fungal colonization on mangrove wood
blocks aloné, P. prolifica ls again the nost. dominant fungus,
occurring in all the test blocks with 90% occurrence .and also
having been found in all three sites. It was observed in all
the samples of the three sites except the first. The second
mogt dominant fungus on the mangrove was .Cirrenalia tax. sp.,
and it was found in site 1 with an overall percen;ége
occurrence of 16.6% of the test wood blocks and in 60% of the

sampled nade. Culc¢italna acrospeora was the third dominant




fungus oi the mangrove in site 1 for it was present in 40% of
the samples but with ¢.1% occurrence. Ali the renaining fTungi
were bhelow 10% overall occurrence and found in only one or two
sites with a maximumn of 10-20% of the samples.

As seen in Pig 41 the number of fungal species in all the
sanples was nol 80 high, However the highest frequency of the
species was observed in the 3rd week (1St gampling) while the
least in the 15th week (Sth sampl ing) , 24t yeek (Sth sanpling)
énd 30th yweek (10'th sampling) .

4.1.2. Fungal Ocourrence in drift woods

Tt is well known that driftwood is the substrate of highly
gpecialized marine fungi and also these fungi are known to be
yestrictive to a locality.

To enumerate the marine mycoflora of Ethiopian coastal
waters of the Red Gea, deiftwoods washed ashore into the
intertidal zone at Hamlay Desiet were sampled out during every
collecting time. Only those driftwoods which were well~decayed
and of varied origin were picked up.

rach driftwood was subjected to microscopic scrutiny for
ocerrence of fungal fruit bodics. Regardless of this exercise,
all the driftyoods werc incubated in melst polythene chambers
. (Rf. materials and methods, No.3.2.4). after incubation,
driftwoods were repeatedly examined at jeast trice in a month
and for about 3-4 nonths. ‘

In all, 43 fungal species wvere snumerated from the Arift
woods. They are listed in Table 5. of these, Halonechria tax.
8P Leptosphaeria Sp. Lulworthia spp . Kynadiscus

haliotrephus, llalocyphina villosa, Cirrepalia  cax. SP.

Tdriella tax sp.; gggiggn;g'ggolifiga and ralerion sp., were
recorded during the cursory observation, prior to  incubation,
of the driftwoods. All other species developed fruit;ﬁq stages
following incubation.

Table & indicates the occurrence of fungi on the
driftwoods during different sampling fimes, Lulworthia sp.l,
and Periconia prolifica were recorded throughout the sampling

period’ (100% ocourrence); Gneomonia sp., appeared in 80% of the

samplings, gzalerion sp. Halonectria tax. sp., Halosarpheia
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fibrosa and Kymadiscus haliotrephus in 63%, and Alternarie

1, hspergillus sp., Clrrenalia tax. sp., and fdriella tax sp.,

appeared  in 45%  zawpiding poeriod, ALl other speciaes were

racorded in les:s than 45% of the sampliog.

4,.1.3, Environmontal factors of the sampling sites

fable 6 summarizes the average surface water values of
environnental parameters weasured between the first and the
recent sampling for all the three sites, Tt  includes
temperature, pH, salinity, light-transmision, and percentage
oxygen saturation.

The temperature in all the three sites varied from 27 to
33%, the lowest being during Jan-Feb., 1987 and highest while
commencing the work in early October 1986.

The pH ranged from 7.93 (Oct., '86) to 8.31 (bec., '86).
That is, the sea water was slightly alkaline throughout the
sanpling period.

The average salinity value, rvanged from 37.3 (during Feb.,
87) to 40%0 (during Dec., 86), that is, the sampling sites had
higher concentration of salts throughout the sampling period.

Regarding the light transmission, Secchi disc depth
measurement was adopted and the minimum and maxinunm depth were
ém (Mar., '87) and 9.58m (in Dec., '86) respecltively.

The percentage oxfgen saturation {dissolved oxygen) showaed
a range between 80.35 to 99.48%;’the lovwer limit being dpring
Dec., 1986 and the upper Llimit in Mav., 1987. ;

These data are appended in Filg 41, to analyse the effect

of these factors on 'the occurrence of fungi.

4.1.4. Decay vrate ’ .
The rate of decay of wpangrove wood, ahd, the other two

timber species, due to fungal colonization was computed by

caloulating dry weight losses and wood strength losses.

The percentage dry welght losses for mangrove wood blocks
were found to be from 13.83 to 53.95, from 13.52 to 61.6 and
from 14 to 59.6 percent in site 1, 2 and 3 respectively.  As
indicated in Table 7, the maximum weight loss was in site 2.

Mhagoni and fagus test wood blocks showed maximum weight losses




of 70.2 and 56.97 for the former and 9.6 and 12.5 percent for
the latter in sites 1 and 2 respectively.

Considering the strengith losses, the tensiomanter results
were found much more reliable than the Tonindustrie 2508 model
instrument. Therefore, the results presented in Table 8 show
only the strengih losses in H/cm2 following tensiometer method.

Mangrove testwoods show naximun strength losses of 77,
84.7 and 93%, in site 1, 2 and 3 respectively. Yhereas
mhagoni 97.6, and 97.6%, fagus 63 and 22.6% showed in site 2
and 3 only.

The maximum weight and strength ltosses of whagonl were
observed in site 2 (Table 7 and 8; Fig, 42 A-B). Fox the fagus
the maximum weight and strength losses were observed in site 2
and 3 respectively (Table 2 & 8; Fig 42 A-B). Therefore,
Mangrove wood blocks, stand in between the two timber wood in

their percentage weight and strength losses.

4.2, FLORISTIC STUDIES
As mentioned in the previous chapter, along with the test
wood blocks, driftwoods were also collected and exanined from

Mitsiua to enumerate the marine nycoflora of Ethioplan coastal

i)

water of Red Sea, Collections were done always {rom a single

spot in the intertidal zone at Hamlay Desiet, very near to the
abandoned site 4, once in every 3 weeks, the first and the
recent collections being on 17 Sapt. 1986 and 16 April 1987
respectively. An earlier exploratory collection of July 86 is
also included here. 1In all, we had 13 lots of collections. In
each sampling, as much driftwood as possible was gathered.
Prior +to incubation, driftwoods were rinsed Iin natural sea
water, in the sea itself, so as to remove any debris found
adhering and this dreatly minimized the chance occcurrence of
ubicuitous terrestrial soil fungi. '
Driftwoods were examined several times periodically for
the growth of fungal fruithodies, the first scanning being soon
after arrival in the laboratory. once cincubated, they were
scanned at least thrice in a month For about 3-31/2 months.
Beyond this period generally no new fungi were observed on the

driftwoods.

Sl




More than 50 marine fungi were recorded in the course of
our study of which 35 species are described and illustrated in
the following pages. Table 5 shows a list of fungli enumerated
by us from Ethiopian coastal waters of the Red Sea and their
occurrence during the course of our sampling.

Of 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. ASCOMYCOTINA

1.1, Antennospora guadricornuta (Cribb & Cribb) Johnson, 1958.
J. Elisha Mitchell, Sci. Boc. 74: 46

i

Halosphaeria quadricornuta (Cribb & Cribb, 1956. Univ.
Queensl. Pap., Dept. Bot. 3: 99 Figs.4, 46-G.

ASCOCARPS solitary or gregarious, subglobose, partly
immersed, ostiolate, papillate, dark brown to black, 240-260 um
in diam. NECKS 280 x 20-~55um,. ASCI eight spored, clavate,
short pedunuculate, unitunicate, early deliquesing. ASCOSPORES
elliptical, two-septate, with a large globule in each cell, 21-
33 x 8~11 um, provided wih two sub-terminal stiff appendages at
each end, about 25 um long and 1.2 um wide.

Isolated from unidentified intertidal driftwood, (one
éollection) Hamlay Desiet, TFeb. 1987.

Notes: A. guadricornuta is so far known from the tropical

waters only (Hughes, 1974) and is reported from the ‘Indian
Ocean.  Here, this is a new record fox the Red - Sea and for
Ethiopian coastal waters.

1.2. Caryosporella rhizophorae Kohlmeyer, 1985. Indian Acad.
g8ci. (Pl-8cil), 94: 355-356 Fig.5. :

ASCOCARPS gregareous, subglobose, partly immersed,
ostiolate, short papillate, periphysate, carbonaceous, black,
420-560 um in dian. NECKS «conical, 80-140 x 100 um.
PSEUDOPARAPHYSES present, filamentous,” septate, branched,
hyaline, 2-2.2 um wide. ASCI eignht-spored, cylindrital,

pedicellate, bitunicate, thick-walled, physoclastic, 180-220 x
13.5-17 um. ASCOCARPS ellipsoidal;,; 2-celled, with a medium
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septum, constricted at the septum, slightly curved, dark brown,
distinctly verrucose, with distinct, small, light-coloured
apices at each end, 17.5-24.5 % 8.,5-11 um.

Isolated from unidentified intertidal driftwood (one
collection) Hamlay Desiet, Nov. 1986.

Notes: C. rhizoﬁhorag is go far known only from Central

American coastal waters. This is, here, a new record for
Indian Ocean and also for the Red Sea along the Ethiopian

coast.

1.3, Chaetomium sp. ¥Figs.6 a-c
ASCOCARPS solitary to gregarious, pyriform, superficial,

papillate, ostiolate, dark-brown to black-coloured, 17-23 x
150~-225 um, covered with several non-septate, stiff, darkbrown
circinate, hairs. NECKS c¢ylindrical, straight or slightly
bent,, dark-brown to black, 125-150 x 75 unm. ASCI eight~spored,
clavate, unitunicate, early deliguescing. ASCOSPORES ¢lohose,
narrower at both ends, brown to black-coloured, oozing out in
the form of a tendril, 100-150 x 6€2-87 um.

Isolated from Avicennla marina test wood blocks (one
collection) Hamlay Desiet, oOct. 8, 1986.

Notes: Presence of dark- coloured stiff hairs is
characteristic of the genus Chaetonium Kunze ex Frice. Over
180 species are known (Ames, 1963). Chaetomium spp. are

reported from marine habitats. (Newell, 1976, Subramanian &
Raghu Kumar, 1974). But Kohlmeyer and Kohlmeyer (1971) dbubted
their obligate adaptation to the marine environment. He}e, it

is a new record to the Red Sea Maritime region.

1.4, Didymosphaeria rhizophorae J&E. Kohlmeyer, 1967, Ioones,
Fungorum Maris lLi14-5. Figs.7a-c¢ .

ASCOCARPS gregarious ¢lobose to pyriform, ostiolate,
papillate, dark<brown, partly or totally immersed, 312.5 x
187.5 um. NECKS straight or slightly curved, 150 x 87.5 um.
ASCI 8-spored, cylindrical, short pedunculate, bitunicate, 167-
208 ¥ 16-25 umn. ASCOSPORES ellipsoidal,Juni—sgptate, nog'or
slightly constricted at the septum, with thin striations along
the longitudinal axis, dark-brown, 13.75-27.5 x7.5-10 um.
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Iscolated from intertidal driftwoods (two collections),
Hamlay Desiet, January 21, 1987 and February 11, 1987,

Notes: D, rhigophorac is so far known from the coastal

waters of Atlantic Ocean (Kohlmeyer & Kohlmeyer, 1979). This
is, here, a new record to the Indian Ocean and for the Red Sea

along the Ethiopian Coast.

i1.5. Gnomonia sp. Figs. 8a-c

ASCOCARPS solitary or gregarious, subglobose, ostiolate,
‘papillate, covered with hairs, superficial or Immersed,
darkbrown to black, 150~187.5x 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
um. ASCOSPORES uni-or biseriate, elongate-ellipsoidal, with
rounded ends,one to three septate, not or slightly constricted
‘at the septa, hyaline,13-18 x 6-7 um.

Isolated from drifwood samples (several collections),
Hamlay Desiet.
from the Atlantic Ocean, Pacific Ocean, and Indian Ocean
(Kohlmeyer & Kohlmeyer, 1979). 8o far three specics have been
recorded bhut this fungus does not belong to any of the three.

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

1.6. Halosarpheia fibrosa J & E. Kohlm. 1977. Trans. BL.

mycol. So¢. 68: 208. Figs.10, 46I-J/ .
ASCOCARPS solitary or dregarious, ¢globose or subgiobose,
superificial or enbedded, ostiolate, papillate, light brown,
376+528 ‘um  in diam. NECKS curved, cylindrical, light brown,
562875 x 75 unm. ASCI 8-spored subfusiform or clavate, short
pedunculate, unitunicate, 79-11.5 = 26.4-33um. ASCOSPORES
ellipsoidal, one-septate, very lightly or not constricted at
the septum, hyaline, 22.5-28.75 x 15-17.5 um, appendages

apical, hook-like.
Isolated from intertidal driftwoods (several), Hamlay
Desiet, n

Notes: This is the second vecord of this fungus for the

Indian Ocean and a new record for the Red Sea along the
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Ethiopian Coast, the firast being by Patil & Borse (1982) fFrow

the Indian Coast.

1.7. Halosarpheia ratnagiriensig Patil & Borse, 1982, Indian
Bot. Reprt., 1:102 ¥Yigs.40; 46A-C.

ASCOCARPS solitary to gregarious, fully immersed, pyriform
to subglobose, mid to dark brown, immersed portion of ascocarp,
paler, ostiolate, papillate, 450-850 x 350-550 um wide. NECK
cylindrical, partly hyphoid, subhyaline, periphysate
internally, 800-1250 x 100-115% um wide, ASCI clavate, 8-
spored, without apical apparatus, thin-walled unitunicate, 150-
175 x 33-40. ASCOSPORES indistinctly biseriate, ellipsoidal to
fusiform, 2-celled, with a medium sepﬁum, slightly constricted
at the septum, hyaline, each cell with a centrally located
large and several peripheral small globules, 28-36 x 13.5-17.5
um, with apical appendages; appendages centrally attached at
each end, elongated, hyaline, narrow at both ends, 13-20 ¥ 4.5~
5 um wide, eventually transforming intoe a delicate, long,
unfurling filament.

Isolated from intertidal driftwoods (several collections),
Hamlay Desiet.

Noteg: H.'ratnqgigiggggg is so far known from tropical
parts of the Atlantic Ocean, Indian Ocean (type collection) and
Pacific Ocean (Xohlmeyer, 1984). Here, it is a new record to

the Ethiopian coastal waters of the Red Sea.

1.8, Halesarpheia sp. Figs. 9a~cp 46B-YF.

ASCOCARPS solitary to gregarious, immersed, pyriform to
subglobose, ostiolate, papillate, black, immersed lighter than
neck, 380-420 % 340-4310 un. NECKS cylingrical, 150-200 x 80
um, ASCI 8-spored, clavate, pedunculate, unitunicate, thick-
walled, hyaline, 114-34% w  23-36 um. ASCOSPORES broad
ellipsoidal, uni-septate not constricted at the septun,
hyaline, with appical appendages at both ends, fibrose, 6-87 X
3.7 um. '

Isolated from driftwood {(one collection), Hamlay Desietl,

December 10, 1987,




Notes: The ascus and ascospore sizes do not fit any of
the species described by Kohlmeyer (19384) and Patil and Borse

(1982). This may be one aof the unknown taxa of Halosarpheia.

1.9. DLeptosphaeria australiensis (Cribb & Cribb) Hughes, 1969,
gvesis 2:132 Fig. 11.

ASCOCARPS solitary or gregarious, subglobhose, papillate,
carbonaceous, darkbrown in «olour, 1350 x 250 um,. ASCI 8~
spored, bitunicate, clavate to fusiform, short pedunculate,
107-112 x 9-15 umn. ASCOSPORES fusiform, three-septate,
constricted at the septa, swooth, hyaline, without any
appendages, 23-~27 ® 5~7 umn.

Isolated from driftwoods of an unknown origin and also

aviceenia marina wood and pneumatophores (several collections),

Hamlay Desiet;

Hotes: This species is so far known from the tropical and
sub-tropical maritime regions (Kohlmeyer, 1984), but here it is
a new record for both tropical parts of Indian Ocean and to the

Ethiopian coastal waters of the Red Sea.

1.10, Leptosphaeria sp. ¥Fig. 12.

ASCI 8~-spored, cylindrical o subclavate, short
pedunculate, bkitunicate, 89-125 » 8.2-11.5 um. Ascospores
biseriate, fusiform, straight or slightly curved, one or two
septate, slightly to strongly constricted at the septa, light
brown, 25-31.,2 % 8.7-13.7 um.

Isolated from driftwood samples (three collec?ions},

*

Hamlay Desiet.

Notes: Several species 'of Leptosphaeria Cesati & De
Notaris are known from marine habitats (Kohlmeyer & Kohlmeyer,
1979) . Except the size of the spore, the spore morphology of
this species agrees with that of L. obiones {(Crouan & Crouan)

Sace. Therefore, here it is not assigned to any specles.

1.1, Lindra thalassiae Orpurt, Mevers, Boral & Siman, 1964.

Bull. Mari. gulf. Carrib. 14:406 Figs,1l3; 46D, _
ASCOCARPS solitary to gregarious, half-immersed, glgbose
to subglobose, ostiolate, papillate, dark brown to black, 115~

230 um in diam. NECKS cylindrical, 72 x 25-~32 um. ASCIL 8-




spored filiform, tapering towards both ends, curved (8-,U-, or
x-shaped), 14-2) sepla, not.constricted at the septa, hyaline,
tips slightly inflated, 230-360 %X 2.5 x 5.2 un.

Taolated from driftwoods (one collection), Hamlay Desiet,
January 23, 1987.

Notes: L. thalassiae 1is so far known only from Atlantic

and Pacific Oceans (Kohlmeyer and Kohlmeyex, 1979). This is a
new record here for Indian Ocean and the Red Sea along the

Ethiopian coast.

1.12. Imlworthia sp.l Figs.l4, 46X-L.
ASCOCARPS solitary or Jregarious, imwersed to partly

superficial, subglobose to pyriform, osticlate, long papillate
bn one side mostly, carbonaceous, hlack, 500-600 x 200-350 umn.
NECKS cylindrical, curved at the uppenr top, dark-coloured,
emerging above the surface, upto 525 un lond, ASCI 8-—gpored,
fusiform or cylindrical, unitunicate, thin-walled, early

deliguescing, ASCOSPORES filiform, coylindrical, straight or
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curved, aseptate, tapering at each end into an apical conical

cellular process, <450~560 x 3.3-8.2 um.

Tsolated from test wood blocks of A. narina and driftwoods
(several collections), Hamlay Desiet.

Noteg: Brief notes to L. sp. L and L. sp. 2 are gilven

together in the next description.

1.13. Lulworthia sp.2 Fig.Ll5. .
ASCOCARPS solitary or gregarious, superficial, globose,

ostiolate, without a neck, smooth, subhyaline, 225-262 x 162-

187 um.’ ASCIH g-spored, long~cylindrical, tiliform,
unitunicate, early deliquescing. ASCOSPORES filamentous,

filiform, aseptate, smooth, with rounded apical _cellular

chambers, hyaline, 92.5-115 x 3.3 um.
Isolated from A. marina and Suwietenia mhogani testwood

blocks (two collections) Hamlay Desiet and Mitsiua, October, 8

and December 10, 1986, '
Notes: Kohlmeyer and Kohlmeyer (1979) described seﬁéral

species of Lulworthia Sutherland but indicated that the Jgenus

ig in need of a critical revision. As a result they put




together many of the species with doubtful identity. T feel
that these two species of Lulworthia must be put along with the
unidentified species for they do not fit into any of the

described ones,

1.14. Kymadiscus haliotrephus J. & E. Kohlmeyer 1%71.
Mycologia 63:837. Figs.16,47A-8.

ASCOCARPS solitary or gregaricus, flat, discoid, fleshy,
apothecia-~like, sessile, with an obconical foot resting inside
the substrate, dark dgrey to hlack, 1637 X 300 .,
PSEUDOPARAPHYSES clavate, with two s=septa at the apedx,
constricted at the septa, apically broadened into a club shaped
structure, hyaline to light brown apical cells, 82-92 x 1.7-2
um, at the apex 3.3-6 um wide. ASCI mostly eight, rarely four-
épored, bitunicate, c¢lavate, pedicellate 68-90 % 14 x 19 um.
ASCOSPORES uniseptate, sephum in the lower half,
longitudinally finely striated, brown, 16-20 x 7.5-8.75,

Isolated from driftwoods that include both wood and
pneunatophores of A. @arina (several collections), Hamlay
Desiet.

Notes: K. haliotrephus is a couwmon species of tropical
waters and was also reported from Avicennia sp. roots in India

{Raghu Kumai, 1973}).

1.15. Pleospera sp. Filgs.l7?7, 47C-D.

ASCOCARPS  solitary to gregarious, immersed, glohose,

oastiolate, without distinct papillae, dark-brown, up to 260 um

diam. PEEUDOPARAPHYSIS nuinerous, filiform, septate,
persistent, 2 um wide, ASCI eight-spored, ¢ylindrical to

clavate, short pedunculate, bitunicate, thick-walled, 171-237 x
20-33 um. Ascospores biseriate, ellipsoidal, wmuriform, with €
or 7 transverse septa, with one or two longitudinal septa,
constricted at the transverse septa, yellow-brown, surrounded
by gelatinous sheath, 25-28 % 8-12 umn.

Tsolated from driftwoods (one collection), January 23,
1987, | o

Notes: several species of Pleospora Robkenhorst ex Cesati

& De HNotaris are known from marine habitats (Kohlmeyer and
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Konlmeyer, 1979). However this specics deoes not fit to any of

the known species of the genus with reference to its size,

1.16. Torpedospora radiata Meyers, 1957. Mycologia
Figs. 18,47H.

ASCOCARPS solitar or ¢redgarious inmersed subglobose to
Y grey g

49:496.

pyriform, ostiolate, papillate, darkbrown, 200 x 175-200 un.
NECK c¢ylindrical, smooth, 140 ¥ 2534 um. ASCI eight-spored,
oblong to ellipsoidal, sessile, unitunicate, thin-walled, early
deligquescing, 90~130. »x 12~155  um. ASCOSPORES elongate
cylindrical or clavate, broader at the apex, three septate, not
constricted at the septa hvaline, 17.5-37.5 % 3.7-5 um, with
two or three radiating 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.

Notes: “7This species is known mostly from tropical waters

’

(Kohlmeyer & Kohlmeyer 1979), This =pecies here 1is a new

record to the Red Sea along the Ethicpian coast.

1.17. Unidentified ascomycete sp. Figs. 19,46H.

ASCOCARPS gregarious, immersed, pyriform to subglobose,
long pedunculate ostiolate, papillate, dark brown to nidbrown,
190-230 um in diamn. NECK cylindrical, subhyaline, 660 x 120
U, ASCI  eight-spored, cylindrical, long pedunculate,
bitunicate, thin-walled, straight or curved, 151-230 x 9-13 unm.
ASCOSPORES uniseriate, cylindrical rvounded at both ends, three-
septate, slightly constricted at the septa, smooth, hyaline,
1623 X 5-10 unm.

Isolated from driftwoods (two collections) Hamlay Desiet.

Notes: At this wmoment, this fungus ceculd not bhe

accomodated to any taxa of the marine habitat.

1

4,2.2. BASIDYOMYCOTINA
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Halocyphina villosa J, & B. Kohlmeyer, 1965 HNova Hadwi
00- FigSsZO, 471::"(;!

BASIDIOCARPS solitary or  gregarious, cyphelloid,

furbinate or clavate, funnel-shaped, pedunculate, soft, fleshy,




white, 490 x 350 um at the wouth region. . PERIDIUM conposed of
closely packed, rvarely branched hyphae, 25 um diam, hyaline,
forming spherical refractive hairs at the stalk, about 38.5 um
wide. HYMEMIUM with a nelwork of hyphae lining the inner
portion of the funnel shaped basidioccarp. Basidia clavate or
¢ylindrical with a narrow bhase, nonseptate, 22.5-3% X 3.7-6.2
um, sterigmata 3-~4 up long. BASIDIOSPORES subglobose, one-
celled, smooth, hyaline, 6-9 x 5-8& um.

Isolated from intertidal driftwood (three collections),
Hamlay Desiet, Dec. 29, 1986, Jan 21 and Mav. 4, 1987,

Notes: H. villosa is a monotypilc genus and is known from
tropical and sub-troplcal waters (Kohlmeyer & Kohlnmeyer 1979).
Here, it is a new record to the Red Seca along the Ethiopian
Goast. It differs from the ‘type description in having

apedunculate ({sessile) basidiocarp.
4.2.3. DEUTEROMYCOTINA

3.1..Acremonium sp. ¥Fig. 21,

COLONIES effuse, light grey. HYPHAR hyaline to pale grey.
conidiophores cylindrical, wider at the base, swooth, hyaline,
25-43.7 % 2.5-5 um. CONIDIA subglobose to pyriform, smooth, O-
septate, pale brown or hyaline S-11 » 2.5-7.5 um.

Tsolated from A. marina and driftwoods of (several
collecticns), Hamlay Desiet.

Notes: Acremonium spp., well known from terrestrial
habitat, are also frequently rvecorded from mwmarine habitats
(Newell; 1976 subramnanian & Raghu Kumar, 1974). Here it is a

new record for the Red Sea.

3.2. Alternaria sp. Fig. 22.

COLONIES effuse, hairy, dark brown to hlack. CONIDIOPHORES
solitary or in groups, branching, 85-32 x 4.5-6 unm. CONIDIA
catenate, obpyriform to obclavate, with neck~like apex,
muriform (3-5 septa) constricted at the septa, smooth, dark

brown to black, 35-41 »x 10-12.5 um 5
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Isolated from A. marina test wood hbleooks, wash water
culture plates and driftwoods (several collections), Hamlay
Desiet.

Notes: Obligate marine species of Mees ex

Fries are doubtful according to Kohlmeyer & Kohlmeyer, (1979).
b

However several species are known from marine environments,

Here, it is a new record to the BEthiopian c¢ovastal walters of the

Red Sea.

3.3. Aspergillus sp. Fig. 23.

COLONIES effuse, thick, greyish-greaen, HYPHAE
superficial, branched, subhvaline bto hyaline. CONTDIOPHORES

straight or curved, unbranched, smooth, subhyaline, terminating
into a vesicular head, 120 x 6.5 um wide helow and 18.5 wide at
the  head region. CONIDIDGENQOUS CELLS monophialidic,
ampuliform, arranged pacallely over the head, 8-9.5 % 5 um.
CONIDIA catenate, dry, oval Lo subglobose, verrucose, 0O-
septate, subhyaline, 7.5%-10 x 5-6 um wide, developing in
unbranched, hasipetally maturing chains.

LSCOCARPS (cleistothecia) qrowing along with conidial
state (holomorphic). CILRISTOTHRECIA superficial, gregarious,
globose, vellow to golden-yelliow, 10CG~130  um  in  diam;
cleistothecial wall 13 layered with elongate cells. ASCI

globose to subgiobouse, eight or four-spored, unitunicate, thin-

walled, 13-16.6 um long. ASCOSPORRS oval to spherical, O-
septate, subhyaline. .

Izolated from wash water plate cultures and driftwoods
(several collections), Hamlay Desiet.

Notes: Asperdillus spp. are recorded by Kohlmeyer and
Kohlmeyer (1979) from marine habitatsg. This specles 1is
identified at generic level and ascocarp state is accomodated
within the genus BEmericella.

3.4, Cirrenalia pseudomacrocephala Rohlmeyer, 1968,
Mycologia 60:266., Fig. 33.

COLOMIES effuse, thin, dark brown -"to black. HY?HAE
superficial or immersed, septate, 1light brown, 1-1.5 um in
diam. CONIDIOPHORES zero to two septate, straight or curved,
subhyaline, 20-30 um long, 2.5 um in diam. CONTDIOGENOUS CELLS

o




monoblastic, terminal, 5G-6 x 2.5-5 . CONIDEA mostly coiled
three or more septate, slightly or sironqiy constricted at the
sapta, subterminal cells darker than the others, cells
increasing in diam. from base to apex, 5-10 um in dianm.
Tsolated from test wood blocks of A. marina and drifiwoods
(several collections}), Mitsiuva proper and Hamlay Desiet.
Notes: T+ is a new record to the Red Sea along the

Ethiopian coast.

3.5, Cirrenalia tax. sp. Figs. 24,48C-D.

COIONIES effuse, cottony, sometimes adpressed, brown to
grayish brown. Hyphae, distinct, 1ight brown, septate, 5-6.06
uit wide. CONIDIOPHORES micronematous, cylindrical, unbranched,
with thick dark hrown septa, smooth, thick-walled, subhyaline,
1000 ¥ 6.6 um. CONIDIOGENOUS CELLS monoblastic, polyblastic,
minute denticulate, with truncate ends, 22~-30 x 5.5 um. CONDIA
golitary, obclavate, distinctly curved, mostly two septate,
rarely one or three to four septate, distinctly constricted at
the septa, swnooth, hrown, 2333 X iOwJG.S un, basal cells
obconical narrowly tapering into a pointed attachment region,
10 um wide, central cells subglobose, 10.5 UR dalan, terminal
cells subglobase to globose, larger apd  darker than the
remaining cells, 13.2-16.5 um Aiam; stretched conidia 45 % 16.5
um.

_ Isolated from A. marina testwood blocks and pneumatophores
and also driftwoods (several collections), Mitsiua propef and
Hamlay Desiet. ’

- Notas: tndoubtedly, thiS:j}; a4 new taxon of Cirrenilia
Meyers & Moore. It was not possible to keep this lisolate in

the known species of the genus (Kohlmeyer & Kohlmeyer (1979) .

3.6. Cladosporium algarum Cook & Massco in Cook, 1988,

grevillea 16:88. Fig. 25.

COLONIES effuse, cottony, darkbrown to black. HYPHAE
distinct, septate, darkbrown, CONIDIOPHORES macronamatous,
cylindrical, stralght or curved, simple, echinulate, dark

brown. CONIDIA ellipsoidal, with hasal ©ear, zero Lo one-




septate, slightly or not constricted at the septa, verrucose,
solitary, brown, 7.5-16.2 x 7.5 un,

Igsolated from A. parina testwood blocks, pneumatophores,
wash water plate cultures and driftwoods. (several collections),
Hamlay Desiet and Mitsiua proper.

Notes: More than one species of Cladosporium have been

collected. However, this is the only one fully described here

for it was found to agree with Cladogporium algarum Cook &
Massee (Kohlneyver and Xohlmeyer 1979). €. algarum is a new
record to the Ethiopian coastal waters of the Red Sea.

3.7. Culgitalna acrospora Meyers & Moore, 1960. Am. J. Bot.
47:349 . Fig.26, 486,

COLONIES effuse dark brown to black. HYPHAE superficial,

immersed light brown to brown, 1.25-2.5 um in diam.
CONIDIOPHORES indistinct, integrated, 16.65-24 X 5  um.
CONIDIOGENOUS CELLS polyblastic, cylindrical terminal or

intercalary 10~16.5 x 4.5-6.5 um. CONIDIA globose to clavate,
smooth, 1-3 septate, deeply constricted at the septa, apical
cells dark brown, lower cells light brown, apical cells 8.,7-
17.5 um diam. and lower cells 3-7-6.2 x 5=11.2 unm.

Isolated from A, marina testwood blocks and driftwoods
{several collections), Mitsiua proper and Hamlay Desiet.

Noteg: Following Ellis (1976), this fungus is accomodated
in the genus Culg¢italna. Kohlmeyer and KXohlmeyer (1979)
included +the same fungus as a synonym of Trichocladiun

achrogporum Mevers & Moore following Shearer and Crane (1971}.

This species is a very commen marine fungus and is a new record
to the Ethiopian coastal waters of the Red Sea.

3.8, echslera halodes (Drechsler) Subramanian & Jain, 1966.
curr. gg;. 35:354. Flg.27.

COLONIES effuse, brown in culture. CONIDIOPHORES single,
cylindrical, geniculate at the upper part, straight or curved,
septate, polyblastic smooth, hrown, 46-65 X 4 um.  CONIDIA
cylindrical to ellipsoidal, straight or slightly curved, 2-6

EU

pseudosepta, not constricted at the septa, smooth brown, 5-10 x
10.7=18.7 un.




Isotated fron waeh water plares {one collection), Hamlay
PDesiaet March 25, 1987,
Notes: D, _halodes is a true narine fungns and here it is a

new record to Ethiopian coastal waters of the Red Sea, the

first record being from the Tndian Coaust,

3.9. Halosynnema Bhat & Mekonnen gen. nov.
Fig.29, 48A-B.

COLONIES sparse, scanty, conposerd off eract, small

synnemata. MYCELIUM partly ommersed, partly cuperficial,
composed of branched, septate, hyphae. SYNHNEMATA  small,

composed of compactly and parallely arrvanged contdiophores.
CONIDIOGENOQUS CRLLS penicillus, monophialidic,  without
collarette. CONIDIA catenate, dry, oval, swnooth, O-septate,
developing in basipetally wnaturing cbains.

Sp._typ. Halosynnema avigepniae Bhal & Mekonnen.

Kohlmeyer and Kohlneyer  (1979) ¢dig not record any
synnematous fungus from marine habitats, However, Newell
(1976) reported Isaria sp., a asyrnematous Tungus [rom mangrove
habitats in Florida. A human pathoganic synnematous fundgus,

Allescheria bhoydii Shearer, was often collected on wood

T
submerged in a North Cavolina estuavy by Kirlk (1967). Both

Isaria and Allescheria are chavacterised by <leoid or sliny
conidia and both are said to be ublguitous bterrestiial fungi,
our fungus produces conidia in true chains and thevefore cannot
be accommodated in the aforesald two dgenera. We have no

al., 1980) to

suitable genus so far described (Carmichael at.
place our fungus. This called for establishment of a new
gpecies in a new genus. 4

H. avicenniae gen. et. sp. nov.

SYNNEMA scanty on the substratum, erect, amall, narrow at
the Dhase, wider above, conposed of compactly .arranged
conidiophores, conidiophores arising from ¢lobose cells at the
pase, synnema 60-100 x 20 um wide at the hase, 50-60 umn wide
above. MYCELIUM  partly immersed and  partly superficial,
composed of branched, septate hyphae, CONIDIOGENOUS QELLS
penicillus, monophialidic, without collarette, 12-17.5 x 4.5

um. CONIDIA catenate, dry, oval, smooth, O-septate, 5-5.8 X 6

[
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un, developing in unbranched Dbiseptal  chains, released in
columns,

Holotype on testwood blocks and pneumatophores of A,
marina (two collections one of them is designated as holotype),

Mitsiua proper and Hamlay Desiet, Oct. & Nov. 1986.

1.10, Idriella tax. sp. Fig.28, 48F.

COLONIES effuse, flat, greyish white; below the colony,
wood bark beconing dark and carbonaceous.  HRYPHAE superficial
or immersed,. septate, lightbrown. CONTDIOPHORES mostly
unbranched, rarely branched and long, erect, straight or
curved, 40-50(~130) x 5-6.5 um at the basea, 2~3 um wide at the
tapering tip, septate, smooth, brown, paler towards the apex,
terminating in conidiogenous cells. CONIDLOGENOQUS  CELLS
holoblastic, polyblastic, with several wunthickened loci.
CONIDIA solitary, acropleurogenous, falcate, simple, zero-
septate, smooth, hyaline 13.7-23 X 1.2-1.7 um.

Tsolated from driftwoocd (several collections), Hamlay
Desiet.

Hotes:! Tt is assigned to bthe genus Tdriella Nelson &
Wwilhem, for the presence of falcate and hyaline conidia and
polyblastic conidiogenous cells. o far, we have no
representative of this genus fyom the warine environwment.

Tentatively, here it is designated as a néewv taxon.

3.11. Lasiodiplodia tax.sp. Fig. 30,
PYCNIDIA, immersed or errunpent, globose to subglobose,
ostiolate, ‘short, papillate or apapillate, solitary or
qregariéus, dark brown to black, 250-437.5 % 237.5-312.5 um.
NECK coniéal, 62.5-250 » 83 um. COHIDIOGEROUS CRELIS lining the
inner wall of the pycnidial cavity, 8.75715 %’ 1.25-5  um
accompanied by nonseptate, hyaline pavaphyses. CONIDIA
ellipsoidal, l-septate at maturity, not constricted at the
geptum, smooth walled, hyaline, later hecowing darkbrown, 16,5~
22.5 x 10.2-12.5 um. .
Isolated from A, marina rest wood blocks (three

collections), Hamlay Desiet.




Notes: This fungus is assigned to the genus Lasiodiplodia
Ell. &
the type species I,. theobromae Griff & Maubl. the outer wall of
conidia show longitudinal +thick striations (Sutton, 1980).

Ex. apud Clendein. Here conidia are smooth, whereas in

Moreover, the type species is a plant pathogen (it is wmonotypic
genus) and our fungus is collected from sterilized test wood
material.

3.12. Pagcilomyces sp. Fig.31.

COLONIES effuse, cottony, greyish to Dbrown. HYPHAE
superficial, branched, septate, thickened at the origin of the
conidiophore. CONIDIOPHORES simple, terminal, or lateral on

the hyphae, c¢ylindrical, broader at the base but tapering at
the apex, straight or curved, septate, bearing phialides,
lightbrown, PHIALIDES flask~shaped with c¢ylindrical neck,
straight or curved, 7.5 x 2.5-5 um. CONIDIA produced
basipetally in chains, oval, nonseptate, lemoniform, light
hbrown, 3.7-% x 2.5-5 um.

Isolated from A. marina test wood blocks and driftwood

samples (several collections), Mitsiua proper and Hamlay
Desiet.
Notes: So far, no species of Paecilomyges Bainier has

been described from marine habitats (XKohlmeyer & Kohlmeyer,
1979). This is the first record of the fungus from a maritime
habitat.

3,13, Ppapulospora sp. Fig 34

PYCNIDIA solitary or gregarious, globose to subglobose,
pyriform, unilocular, immersed or  erumpent, ostiolate,
papillate, thin-walled, darkbrown to black. 100 x 81 um.
CONIDIOPHORES c¢ylindrical, nonseptate, straight or curved,
hyaline, 17.5=-22.5 ¥ 1.25 um. CONIDIA ellipsoidal, one celled,
smooth-walled, mature conidia wmedium brown to darkbrown, 2.5-10
X 2.5 unm.

Isolated from A. marina wash-water plates and driftwoods
(several collections), Mitsiua proper and Hamlay Desiet;

Notes: The Papulospora state of conidial fungi is Kknown
to be the anamorph of Leptosphaeria and these are reported to
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occur in the marine enviromment {Kohlmeyer & Kohlweyer, 1979).
Here it ig a new record both to bthe Indian Ocean and the Red

Hea,

650, Figs.32, 48H.
COLONIES effuse, cottony, black. HYPHAY internal in the

1.4. Periconia prolifica Anastasiou, 1963, Nova Hedwigla
, .

wood or areal, septate, branched, with nunerous conidia, light
hrown to hyaline. CONIDIOPHORES not differentiated from Lhe
hyphae, with lateral or terminal conidiogenous cells, light
brown, up to 6% um long. CONIDIOCGENQUS CELLS light brown to
hyaline, holoblastic, polyblastic, 4.5-8.4 % 2.4~6.6  um,
CONIDIA catenulate, globose to subglobose, ona~caellied, smooth,
zero-septate, brown, 8.5~13 um in diam, simple or branching
qhains, developing basipetally, maturing acropetally, at one or
several points on the conidiogenous cell.

Teolated from A. marina testwood blocks and washwatern
plate and also from driftwoods (several collections), Mitsiua
proper and Hamlay Desiet.

Hotes: This 1z the most [reguently collected fungus in
this study. P, prolifica has eavlier been reportéd from the
saudi Arabian coastal waters of the Red Sea (Aleem, 1978) and
_is well kpown from the Indian Ocean. Yhis is heye the first

record for LKthiopian coastal waters.

3.15. Sympodiomyces parvus Fell & Statzell, 1971, Antonle van
Leevenhoc¢k 37:362. Fig. 35.

COLONIES effuse, white. HYCELITUM superficial, compéséd of
branched septate nyphae 1.5-2 um  wide. CONTDICPHORES
monenematous, unbranched, smooth, hyaline, 40 x 1.5-2 umn.
COMNIDIOGENOUS CELLS holoblastic, polyblastic, sympodial.
CONIDIA solitary, globose, zero-septate, smooth, hyaline, thin-~
walled, 1.%-2 um diam, developing sympodially and acqopetally
on the conidiophores.

Teolated from driftwoods (several collections), Hawmley
Desiet.

Nolteg: This fungus is o far known only from temperate
waters and here it is a new record to tropical waters of the

Indian Ocean and to the Red Sea.




3.16. Veronsea sp. Fig.36.

COLONTES coifuse, colttony, velvaly, graeyish bhrown Lo dark
brown. HYPHAE Dbranched, septale, light Brown. CONIDIOPHORES,
macronematous, nononematous, untbiranched rarvely branched,
smooth, Jight brown. CONLDIOGENOUS CELLS polvbiastic, terminal
or intercalary, cylindrical. COMIRIA  solitary, simple,
fusiforn or ellipscoidal, rounded abt the apex, snooth, non
septate, 2.5--3.7 X 1.2 uum.

Tgolated from A. marina test wood blocks and wash water
plates (several collections), Mitsiua proper and Hamlay Desiet.

Notes: This Ffungus is so far not cocorded ffrom maritime
habitats (Kohlweyer & Kehlmeyeaer, 1979) and here it is a rnew

record for marine waters,

3.17. Zalerion tax. ap. Fig.37, 488,
COLOMNIES effuse, thin, darkbrovn to black. HYPEAE
superficial or immersed, branched, septate, hyalire.

CONDIOPHORES {filawentaous, branching, producing conidicgencus

cells sympodially, 3--a um wide, COHNIDIOGENOUS CELLS
holoblastic, polyblastic, terminal or intercalary. CONT A

solitary, helicold or coiled in three plans, forming a ball of
caells: cells spherical, smooth, septate, deeply constricted at
the septa, dark-hrown, basal ceill subhyvaline, cells 6.28-12.5
uim,

¢

fsolated from drifiweods (several collections), Hamlay

Desiet,

I

Notes: I am unable to put this fungus in the known

species of Zalerion Moore & Mevers described also by Kohlmeyer

& Kohlmeyer (1979)

¥

3.38. Unidentified pyenidial sp. Fig.38, : .

PYCNIDIA solitary, globose to subglobose, developling
within the breathing-pores of pneuwnatophores, carbonaceolus,
black, ostiolate, oozing out cream-coloured conidial maas.
CONIDIOGENOUS CELLS holoblastic, polyblastic, synpodial,
developing from inner layer of pycnidial wall, 10-12.5 x 3-4

um. CONIDTA solitary, sliamy, filiform, cylindrical, curved to

e
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colled at the apices, obtuse to rounded at the base, gevo-
septate, thin-walled, hyaline, smooth, 50-70 x 1.5 um.

Isolated from pneumatophores and testwood blocks of A.
marina (one sanple), Mitsiua proper and.Hamlay Desiet; oOct. 8,
1986.

3.19. -ynigantified nycelia sterilia sp. FPig. 39.

HYPHAE septate, branching, anastomosing, light brown, two
types of hyphae, - thick, brown, thin, hyaline ones, 1.25-2.6
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um, produce a brown pigment in the substratun. Papulospores,

globose to subglobose, dark brown to black, superficial,
catenulate, 3.75-15 um in diam.

Isolated from driftwoods (one sample) Hamlay Desiet, Oct.
8, 198s6.

Note: One species of mycelia sterilia is reported by
Kohlmeyer and Kohlmeyer (1979). This is here an unidentified
gpecies and is a new record for the Red Sea.
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5,  DISCUSSICHN

5.1. EcCoLOGY

It is well known that when a piece of untreated wood is
gsubmerged for some time in the sea water, it will be colonized
by higher marine fungi (Kohlmeyer & Kohlmeyer, 1979). Fungal
propagules that become attached under these conditions will
start to grow on the ligno-cellulosic substrate and develop
into a nycelium. The hyphae of each colonizing species are
likely to ramify over the surface as well asgs the sub-surface
region. If no sporulation occurs, the identification of the
fungus cannot be established. If gporulation 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 wood blocks or driftwoods were
incubated in moist chambers (in room temperature) in the
absence of many ecological factors present in the natural
environment., In other words, the fungi recorded on the wood
substrates may or may not be true primary colonizers in the
natural environment, depending on whether the environmental
conditions favour the in_situ development of fungal propagules.
Nevertheless, +the sporulated fungi must be the succegsful
colonizers on some suitable substrates in the surrounding
waters in order to provide the required inocula to colonize the
wood. Thus, 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 was one of the objectives of this
investigation.

5.1.3. Occurrence of fungi
The three dominant species in  descending order on the .

test wood blocks were Periconia prolifica, Cirrenalia tax. sp.
and Culcitalna acrospora. of these, Pariconia prolifica was
dominant on all testwood blocks and at all the three sites.
However, Cirrenalia tax. sp., and Culcitalna acrogpora were




observed only on mangroves and also werae the dominant species
at site one alonc.

Occurrence of lericonta prolifica on all substrates and
also from all sites indicates that this fungus is not substrate
specific and is a mest common irhabitant of the mycocommunity
of HMitsiua region. whereas  the other two deminant speciles,
Ccirrenalia tax. sp. and Culcitalna acrospora, were adapted to
the wood and pneumatophores of Avicennia marina. Being
enclosed within a Bay and also closer to the mainiand, the
water in site 1 and 2 is much calwmer than in site 3, This
would have aided the easy settlement of more fungal propagules
and colonization of the wocd in the first two sites. This
aspect.  is supported by their higher percentage species
éimilarity (63.6%) in site 1 and 2 than site 1&3 and 2&3 (45%).

From the first collection 13 dlfferent gpecies were
tgolated following incubation of test wood blocks. Subseguent
collections yielded 2 to 4 species only. Only one reason can be
attributed to the decline in number of species on the caestwood
blocks. Although P.preltifica and Civrenalia tax. sp. were the
most dominant species on the test weed blocks, neither of them
vere recorded in the {irst collection and theretore it is
possible that the precence of these two species in the later
collections might have exerted some antagonistic effect on
other fungi.

|

In fact, the colonies of P. prolifica were found growin
f . .

yery vigorously covering the entire test wood blocks in 3-4
weeks of incubation. Not. only the wood substrates hut even
some Of the calcareous wood borers found adhering on the wood
were colonized by P. prolifica. This shows that P. preolifica
has no substrate specificity and even “adapts  to  hard
substrates such as calcareous shells quite well. ‘

The three sites do not differ wmuch in the environmental
factors that are accounted. 'fhat is, neither the distribution
pattern nor the species composition could be solely accounted
for by a single environmental paramcter but to the coubined
effect of all factors. This statement is justified by the

presence of Periconia prolifica at all sites and on all
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substrates, for example, although disgsolved orygen ranged
between 80-100% the presence of P, Qggligg was congistant,

Why was the species composition less in site 37 Two

reasons can be given. Firstly, unlike the other two sites, in
the Hamlay Desiet wave actions were greater and this churning
activity of the water night have continually washed away the
fungal propagules settled on the wood surface. Secondly, the
bruising effect of the sand grains along with the vigorous wave
action would not have allowed the chance settlement of large
number of propagules on the substrate.
. The other two test wood blocks, fagus and mhagonti,
favoured growth of several fungal species. OFf these two, fagus
harboured more fungal species (5) than mhagoni (2). Again here
Periconia prolifica was found growing on both the substrates on
all sites.

Having recorded Periconia prolifica, and Lulworthia sp., 1

(100%), Gnomonia sp. (81%) and Zalerian sp. (63%) nore
frequently on the drift twigs, it can be said that these are
the dominant colonizers of wood substrata in Mitsiua region.
Similar to the findings on the test wood blocks, Periconia
prolifica was found to bhe a very dominant component of the
marine mycocommunity.

The findings presented here supported Jones! (1963, 1968,
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1971) and Virjmoed's et al. (1968) observations that the nature

and species of wood are important factors affecting
colonization of wood 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. Certainiy when
the present investigation is continued, as it is desired now,
the picture of fungal succession patterns can be computed.

5.1.2. Fungal decay

It must be pointed out here that wood when immersed in the
sea 1is colonized not only by fungi but by a variety of
organisms such as bacteria and yeasts (nicroorganisms), marine
borers (members of molluscan genera) and several crustacean
species. Although marine borer damage is more dramatic, damage




by marine fungi can contiribute to cause typical wood decay or
softrots (Jones & Byrae, 1976}). Fungi are algo believed to
cauge  a  ‘preconditioning' of  ths wood surface prioxr  to
settlement of warine larvae (Eltringham, 1971).

Keeping in mind the role of all these ovrganisms in wood
decay, in this report only what fungi contribute in this aspect
is discussed. TFrom the results obtained it can be stated that
fagus is the most resistant, mangrove wood slightly less
resistant and mwhagoni is most susceptible to fungal decay. It
is possible that the fagus wood used by [ILutheran for ship-
building may be pretreated timber material or the wood
composition itself may be resistant to fungal attack. Much
work on the biochemistry of wood decomposition by fungal ¢rowth
in the marine environment should be carried out in the future
for further commercial exploitation of this tinber wood in this
area.

| The highly susceptible mhagoni wood certainly is not
advantageous for any tropical maritime exercises. However
Lutheran uses them as the inner lining of their fishing-crafts.

The medium resistance (certainly not highly susceptible)
of mangrove wood can be due its tannin content and wood
. conpogition. Although this is a true mnember of the marine
phytocommunity it has not been commercially exploited much.
Submersion in the sea water for a prolonged period of time and
subsequent analyses of mangrove wood decay and wood strength
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will have to be carried out on a priority basis since this wood

material is available in abundance along the Ethiopian coastal
belt and can be used to advantagé.

5.2, FLORISTICSH

study on the floristics of Ethiopian microfungi from
terrestrial habitats, mostly those fungi growing on dead and
decaying plant litter, has been in progress in the Department
of Biology, Asmara University for the last few years. Several
new and interesting wicrofungi from -“Ethiopia have been
docunented (Bhat, 1983; 1985 a & b; Bhat & Sutton, 1985a &' Db).
Bhat (1986), while reporting on the Cloristics of Ethioplan
microfungl, has also reviewed the historical work on the fungi




of BEthilopia, Howeveyr, Bo {air, there is no record of any kind
on the narine fungi from Eihioplan coastal waters of the Red
Sea. In fact, the Red Sea in particular and the Bast African
Coast of the Indian Ocean in general has not been explored in
any detail for its nycofloristic component.

The results presented in the previous chapter, therefore,
now stand as the first survey of the marine fungi of the
Ethiopian c¢oast and also for the horn of Africa. The only
report on the marine fungi of the Red Sea was that of Aleen
(1978) who recorded Corolloespora pulchella and Periconia
prolifica from the Saudi Arabian coast.

In all, 51 specles are vrecorded on wood substrates
collected from Mitsiuva (Table 9). oOut of these 9 species were
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 gpecies
belonged to Ascomycotina, 1 to Basidiomycotina and the

remaining 28 species to Deuteromycotina.

The followving 11 speclas, viz. (Ascomycotina)
Didymosphaeria  tax. sP., Halosarpheia  tax. 8P, and
unidentified unitunicate fungus, (Deuteronycotina) Cirrenalia

tax. sp., Diplogogccium tax. sp., Halosynnema avicenniae gen. et

sp., nov., Idriella tax. sp.,

Lagsiodiplolidia tax. sp., an

unidentified pycnidial fungus , -an unidentified hyphomycetous

fungus ane unidentified mycelia sterilia are new to the' marine

*

nycocommunity.
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0OFf the total collections, .35 specles are obligate warine

taxa (Table 9). 50 species are new records to the Red Sea in
particular and 17 species to the Indian Ocean in general. All
of them are new to the Ethiopian coast and aré additions to our
knowledge on the mycoflora of Ethiopia. '
Published records (Kohimeyer & KXohlmeyer, 1979%9) related
only 6 species of Ascomycotina and 1 species of Deuteromycotina

to Avicennia marina substrata. These species were Antennospora

guadricornuta, Gnomonia longivostris, G. marina, Leptosphderia

australiansis, ILulworthia spp., Ophiobolus australiansis and

Phialophorophoma littoralis.




In this vreport, 21 species are recorded from the same
substrate and of which % ave new to marine mycocommunity.

Kohlmeyer (1984) indicated that about one third of all
described higher marine fungi were from tropics and subtropics.
He also predicted that when research in tropical habitats
intensified the balance will change in favour of tropical
fungi.. The present investigation supports his predictions
because the number of Indian Ocean fungi has raised from 68 to
84 showing an increase of 20%.
. It must be pointed out that the fungi reported in this
work are collected from a smaller area at Mitsiua. That is, at
this stage, the number and kinds of fungil reported will form
only a small portion of the marine wmnycoflora of Ethiopian
coastal waters. When similar explorative work is intensified
in future, as it is planned now, scanning wany more hosts such
as algae, grasses, etc, along the Ethioplan subcontinental
coast and also on the coasts of several islands in the Red Sea,
discoveries of many more new sgpecies 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

Avicennia marina were obtained from several tropical and

subtropical maritine regions; whereas 26 specles are reported
here only from Mitsiua. It is possible that this place will
yield many more new and interestiﬁg marine fungi in the future
and A. mnparina may particularly turn out to be a téeasure
subgtrate for these fungi.

another interesting ecologital niche where obligate marine
fungi are expected to grow are the sandy shores. These are the
arenicolous fungi, growing on sand or calcareous ghells. No
attempt has been made in this programme to explore this group
but these fungi will certainly receive attention in our future
exersices. The ecology and nature of nutrition of these fungi
are fully untouched. _

These all point out that a great deal of mycofloristic
explorations will have to be carried out in the future coveiing

a largé numnber of other hosts or substrates and many more areas
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Jlong the Ethiopian coastline. There ls no doubt that it is a

-evarding area of mycological research.




G, CONCLUSIONS AND RECOMMENDATIONS

Though the study period was of short duration, the use of
different test wood blocks and collection of drift woods at
Mitsiua has enabled me to observe the occurrence of a
substantially large number of higher filamentous marine fungi,
the effect of envirommental parameters on their occurrence,
selection of specific substrates by the fungl 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 wood blocks,
fagus and mhagoni timber wood and on driftwoods in the sites
appear 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 known that marine fungi play a key role in the
productivity of aguatic ecosystems. However considerable
variation in the fungal population occurs in different seasons.
Therefore, to evaluate the seasonal pattern and a better
ﬁicﬁure of the primary colonizers, similar study should be done
for a londger 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 timber. '

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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Table 1. Fungal species found celonizing mangrove (A. marina)l.

Species

ASCOMYCOTINA
Chaetomium sp.

Halosarpheia sp.

Lulworthia sp. 1.

L. sp. 2.

DEUTEROMYCOTINA

Acremonium sp.

Alternaris sp.

Cirrenalia pseudonagrocephala
C.tax. sp.

Cladosporium algarun
Culcitalna agrospora

Lasiodiploidia tax. sp.
Paecilonyces

Penjicillium sp.

Periconia prolifica
Unidentified pycenidial fungus

1
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Sanmple
2 3 45 6 7 &8 910

W Wy
WoWP W Wi W WY
W
Y W oW W
1

WE WP OWR WE WE WP WP wWp wp

W = mangrove wood; P = pnoeunatophores;
WP == wood + preuvnatophores
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Tahle 2. Fungl found colonizing the test wood blocks at sites
1, 2 and 3.

Subsgstrate (test wood blocks) Mangrove Mhagdﬁj Fagus
neC Wy
Species \ Site ' 203 01 02 3 2 3 23

e b et e e ot e e £ ¢t i = T i 7 2 i e iy e o A s o e b i . ok o b o o e e 2 e e e n

ASCOMYCOTINA
Chaetonium sp.
Halosarpheia sp.
Iulworthia sp.l
L. sp.2

4

..g.
+ 4

i
O

DEUTEROMYCOTINA
Acremonium sp. - LI B
Alternaxia sp. A S 1
Aspexgillus sp. +
Cirrenalia pseudomacrovephala £t
c. tax, sp _ o+
Cladogponrium algarun , +

ke
+

-
. .
T

-

Q. B0, 4
Culaitalna acrospora - oot )
Drechsglera halodes +
Emericella op. S
Halogynnema avicemniae + o+ -

Lasiodiploidia tax. sp. + + -
Paecilonyces ~ ‘ 4k +
Papulospora S S

i
i
——
¥
4n
"N
T

=
(0
e
Ldas
{1
T
ot
[
et~
]
=
0
o]
e
.
R

Periconia prolifica + o+ o+ T S S
Varonaea sp. S
Unidentified pyvenidial fungus + ok

DC = damp chanber incubation
WP = wash water plates




Table 3. Occurrence of fungi on the test wood blocks
in sites 1, 2, and 3,

Substrates (test wvood bhlooeks) Hangrove Mhagoni Facps

Specias AY Site 1 2 3 2 3 2 3

ASCOMYCOTINA
Chactomiun sp. 1
Halosarphela sp. 1
Lulworthia sp.l 4

L. sp.2 1

—
1

DEUTEROMYCOTIHA
Acremonium sp. 1 1 3 1

Alternaria sp 5
Cirrenalia psiendonagrocephala 4, i

e

i
C. tax. sp. ‘ TR, 5.6,9,10

fon)
-
Ao}

Culcitalna acrospori 2,7.,8,
Halosynnema avicgenniae
Lasiodiploidia tax. sp.

Paecilonyces 11,6
Penicillium sp. ‘ 1 1 1 1

Periconia prolifica : 2410 2-10 2-40 2-10 2-10 2-10 2-10
Unidentified pycnidial fungue 1 1 1

S G o G P U R

[

e

Numbers 1L,2,3,... indicate the colleation number. '




Table 4. Total percentage occurrence of the fungi on the test wood
g

s o i e

for all test
wood ‘blocks

DC = damp chamber incubation
WP = wash water plates

blocks.
‘ Hangrove
Gcourrence pe WP
Species :
 ASCOMYCOTINA
Chaetomiunm sp. 1.66
Halosarpheia sp. . 1.66
- Lulworthia sp.l L.66
L. sp.2 , 1.66
DEUTEROMYCOTLNA
Acremonium sp. 5.00
Alte;n@gig 8p. 1.66 6.6
Aspergillus sp. 6.6
Cirrenglig pseudonacrogephala .33
Cc. tax. sp. 16.66 5.0
Cladosporiun algarun 1.66 10,0
C. sp. _ 10,0
Culcitalna acrospora . £.3
Drechslera palodes ) 1.6
Halosynnema avicenniae 3.3
Lasiodiploidia tax. sp. 3.3
~Paecilomyces 8.3
Penicillium sp. _ _ 6.6 10.0
Per la prolific 90.0G 1.6
Vexonaea sp. ; 10.0
Unidentified pycntdlal fungus 6.6
" Unidentified nycelia sterilia 10.0

(R

5

o1

N
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N PP P T e e e e L ey
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Pable 5. Percentage occurrence of fungi on driftwoods
Gamples ex 1 2 3 4 5 6 7 & 910 %
Spacias Qo
LB COK ‘YCOT? NA
Antenn K 9.0
,.?51;..3 < F + t 27,2,
nid +- -+ 4 27.2
D. 4 18.1
D. o 9.0
Eny 4- oo 4+ 4%,
GROK + + R T T R S ¢ 81.8
Halonecuy + -+ i i L f G3.6
Haloga rphe1a gp + ok + A + 4 5305
H. ratnagiriensis o+ + , 27.0
Haloagphaeria tax. sp. H , L 9.0
Leptogsphaeria australiensis + ig.t
L. sn. + 4 o 36.3
Lindra thalasplag + 0.0
Inlworthia sp.l + o+ 4+ o+ o+ e+ 10000
Kymadiscus haliotyephus + + + ok + 4 63,0
Bleuspora #p. ' -+ g9.0
pora radiata + 2.0
Zopllel La marina -+ - 9,0
Unidentified unitunicate . _
Azcomycete 4 - 18.0
BRS.
Hal. R CR 27.2
DE
AC . + 2.0
2l sp.l + 3.6
A. .2 ! - i + + A5 .
Asperaillug sp. ' + S S 43,0
Cirrenalia pgeudomacrogephala + 2.0
C. tax. sp. 3 S I 1 45.0
Cladomsporium aldaxum + + + ) 36.3
C. sp. 4+ 9.0
Dgigl_szr;.ggciui 8P + 9.0
Idriella tax. sp. . + .+ + + 4 45.0
Monogictys sp. + + + A7.2
- Paggllonyees sp. + + o F 15.0
Papulospbra sp. + 4 4 T 36.3
Panicillium sp, + . . . 9.0
Pariconia prolifica + 4 4+ 4+ ok 4 100.0
synpodionyees parvus i + +o ot 45.0
Trichocladium sp.l + : 9.0
T.oep.2 + 9.0
Teichotheciun sp, + 9.0
Zalerion sp. S 3 4 + + PR30
Unidentified : o
hyphonycete fungus SO : : ! 36.4

ax = extra sample, occ. = occurrence, 1 = presence.




Table 6, AVGragc surface values of gone cnv1xonm ntal LQJIMLu ars
for all the sites, '

PN P

Sampling number Temnpera- pH Salinity >ecoh3 dige- 0) :
& date ture °C % depth m""qat %
|
1 Oct. 8, 86 13 8.21 19.1 = 92.90 @
2. oct.29, 86 30 7.93 38,2 - . 98.60
3. Nov.19, 86 30 8.27 38,2 - .88.50
4. Dec. 10, 86 28 3,31 40.0 g.11 80.35
5. Dec.31, 86 28 8,01 39.1 9.58° + ,97.56 "
6. Jan.21, 86 27 8.29 38.2 6.30 . 95.3%
7. Feb.11, 87 27 8.08 37.3 6.35 82,15
8. Mar. 4, 87 27 ' 8.05 38.2 6.00  .86.00
9. Mar. 25, 87 28 8.23 37.9 6.69 .0 .99.48
10. Apr.l16, 87 29 8.13 37.3 7.20 . 90.90
Table 7. Percentage weight loszes ¢f test wood bl@ckﬂ i
at sites 1, 2 and 3 E
Site Mangrove Mhagonl Fague © E
Sample 1 2 3 2 3 2 3 g
1 13.83  13.52 15.06 4,96 6.41 5.17 3.45
2 17.19 12.16 14.07 8.28 9.86  3.31 - 2,65 |
3 18,73 36.60 28.73  6.61 15.36 1.97  5.81 o
4 33.31 30.43  29.12 28,26 27.08  6.16  7.43
32,77 34.82 32.28 26.06 47.33 9.66 12.59 ‘
6 47.0L 43.3%. 38.38 30.17 54.93  4.69. 10,13 - |
7 49.12 87,12 57.77 42,11 354.96  6.48  6.46 :
&  45.45 61.6D 51.%9 42.14 56.93 2.24 6.58 ;
9 51.76 - 56.9% 50,83 45.08 54.92  5.78 8.72.
10 53.95 56.46 59.63 70.27 51.65 5.31 .6.05
Table 8. Percentage strength losses }:
‘ sites 1, 2 and 37 ;
. |
: N
Site Mangrove Mhagond - 0 . Fagus .o
Sauple 1 2 3 2 e R A AR U SRR S
9.6 = 20.4 11.4  28.0 22,8 0 7.6 0 Av.6
25.%  46.5 16.7  32.0- 33060 26.8 43T
20.6 - 21.1 54.6  80.2 . :28.9. ::38.8;
77.5 75%.%  28.%  85.8 83.8 39,7 48,3

54.0 5.2 53,0 80.0 %1.8 55.1 47.6.
52.0 60.8 68,4 83.0 93.4 57.6 -« 46.9
58.1  84.7 9L.7 87.2 97.4 . 596 .40.0.
58.1 B9.6  93.8 94,6  97.6  61.1 559f3
50,0 73.4 79.6 73.6 97.6 63.0 62.8i
10 35.5 75,1 76,2 97,6 94.0 44,1 60,7
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Table 9. List of Fung:r {(previous and nev records) from

the Indian Ocean, Red Sea and

Fungal species
ASCOMYCOTINA
*Antennospora quadricornuta
*Caryosporella rhizophorae
Chaetomium ap.
*Didynosphaeria enalia
*D. rhizophorae
¥D. tax sp.
Emericella sp.
*Gnmonia sp.
*Halonectria sp.
*Halogarpheia fibrosa
*H. ratnagiriensis
*H. tax. sp.
*Leptogphaeria australiensis
%L, Sp.
*Lindra thalassiae
*Lalworthia sp.l
*Tulworthia sp.2
*Kymadiscus haliotrephus
*Pleospora sp.
*Torpedospora radiata
*Zopfiella marina
*Unidentified unitunicate
Asconycetes
BASTIDIOMYCOTINA
*Halocyphina villosa
DEUTERQMYCOTINA
Acremonium sp.
Alternaria sp.1
A. sp. 2
Asperqillus sp.
*Cirrenalia pseudonacrocephala
*C., tax. sp.
*Cladosporium algarum
C. sp.
*Culcitalna achrospora
Riplococcium sp.
#*Drechisiera heldes
*Halosyhnema avicenniae
Idriella tax sp.
*Lasiodiplodia tax. sp.
*Monodictys sp.
Paecilonyces sp.
*Papulospora sp.
- Penicillium sp.
*Periconia prolifica
sympodiomyces pavus
Trichocladium sp.1l
T. sp. 2
Trichothecium sp.
Venonaea sp.
*Zalerion sp.
*Unidentified pycnidial fungus

Unidentified hyphomycetes fungus

*Unidentified mycelia sterilia

L
+ present.

Indian Ocean
Prev.

e

+ o E

= obligate marine specles; prev.

New

-+

[V

Red Sea A. marina
Prev. New Prev. New
+$ 4
._} .
+ +
S
.+_
+
4
+ +
4
-{-
+ .
4 -
+ +
+
+
+ +
+ +
+ +
+
+
+
da
+
+ +
-+ +
+
+ +
4 +
+ +
+ +
+ +
+ +
+ +
+ +
+
-+ +
+
+ +
+ +
+ +
+ +
+
+
..i-
+
+ +
+
+ +
+
+ +

= previously recorded;




Figure 41
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Fig 2. Flow oi diagram of experimental procedures

1. Mangrove wood & pneumatophores

2. Mhagoni and fagus testwood blocks

3. Driftwvoods

4-6. Wash water plating .

7. Danmp chamber incubation of test wood blocks in
petriplates. ) .

8. Incubation of driftwoods in sterile polythene chambers

9, Microscopic examination

.+ 10~311., Wood decay evaluation by weight and strength loss

analyses.
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Fig 3. Diagramatic ske
blocks for immersin

a. Anchor weight ¢

b, Suspention rope

c. Nyléne mesh

d. Test wood blocks
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axyosporella rhi
1la rhizophorae -~ a, asc
, ascus: b, A : |
‘ _ / -Ascospores
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Fig-6,:Chastomiun sp.
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Fig-7. Didymoshaeria rhizophorae . .
a, Ascuscarpi b. Ascusy C.. ASCOSPOresi
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Fig~8. J£homonia sp. |
a, Ascocarp; b Ascus;  C, ABCOSPOLES .
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Fig-9, Halosarpheia ' e

a. Ascocarp; b, Asous; ¢, Ascospores




Fig .40 Halesaxphein satnagiziensis

'
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Fig—-10. Halosarpheia rathaariensise

&, Ascus; b, Ascospores
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Fig-11. Lepggsghgerig7gus§;aliansis - 7
a, Ascocarp; b. Ascus; ©. Ascospores

Fig«lz. Leptosphaeria sp.

2
a. Ascus; b. Ascospores
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a.  Ascospores; b.  Bpizal cell df aséospore
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Fig-14. Iulyorthia sp. 1 |
a. Ascocarpi b. Becospores; ;. aplcal cell

of an'ascospore
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Fig-16. Lulyoxrihia sp. 2
a. ABCOCATR? b, ABCOgpores’
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Fig-19. Unidentified unitunicate fﬁﬁéﬁa

a. Agcus; b, Ascospores
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Fig-20.

B R e

a. Bagidiocarp: b. .S, of a basidiocarp;
c. Refractive hairs of basildiccarp wall;
d. Basldia with sterigmataj; e. DBasidiospores

Halogyphina villosa
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a. 'conidiogenous cells bearing cénidia
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b. 'Conidia
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Fig-27.
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‘Fig-28.
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Fig-29.
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Fig-46.
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Fig-48.






