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Type material of all new species bias been deposited
at the M.A.C,S.Herbarium under appropriate agcession
aumber and will be also depcsited at the Herb. Orientalis,

New Delhi, India and C.M.I., Kew, fngland,

Latin diagnosis for mew apecies will be provided at
the time of publishing the results as required by the Code

of International Botaniosl Nomenclature.
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EXPLANATION OF PLATE 1
Tryblidaria msharashirensis

Fig.1.1. Habit,

vig.1l.2 Photomiorograph of the section through
the well édeveloped ascoearp,

Fig.1l.3 Aggregated sscoearps.

Fig.l.4. Ascus

Pig.l1.5. Asaospore

Fig.1.6. Apioal portion of the 'Apieal
paraphysis' showing profused

branehing,
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GENERAL INTRODUCTION

As the sgcomycetes with richness of their pattern end
morphology of the ascoearp represent an extremely heterogenous
group of fungl, the taxononist is often confronted with tlhe
intricate problem in proher arrangemeni of the various groups
conprising them with a phylogenftic relstiomship. Lindan (1897)
in tngler &nd Prantel (1897) wae the first 1o atteapt a
classification of this heterogenous group of fungi on the bugls
of gross morpholopical charaoters such as ti:e type of the
ascocarp, its colour, consigteney, habitat, munner of opening
and other structural charmcteristios, Jie recognised three
types of ascocarps while proposing his classification viz,

1. Cletstothecium : the ascocarp 18 completrly cloped and the

asci and ascospores are releascd by the disintegration of the

agscocarp wall, 2, Perithecins : Flugk shuped ascocarp with a

true perithecial wuall and & true ostiole for the releqsme of

asci and ascospores. 3. Apotheciaw : Cup or dise shaped

ascocarp in which the sscli are arranged in parsllel rows on
expossd surface. These ascoenrp types formed the main basis

of the three series within the Enascouycetes i.e. Plectomycetes,

Pyrenomycetes and Discom: cetes respectively.

Considerable work has since been done in the recent years
on oytolog), sexuality, developmental pattein of the ascocarp
centrum, nature of the ascus will, the monner of ascus
dehiscence and the presence or abgence of intertheciel thre.ds
their nature and origin which are of fundamental importance in

the proper understanding and rearrangement of this complex group



‘2-

of fungi, These invegtigations have greatly coniributed to

the discovery of several fundamental aspects in the internal
alructures, development, oytology, sexuality and the nature of

ascusy which sfter all represent the fundamental orgens of the
Agoomyoetes which would eventuslly lewd to the phylogenetic system of
clagafification in place of the present artifigiel groupings, The
presept trend ta to recognise in this cleas itwo distinct series vin,

Aacoloculares and Ascohymenlisles of Nannfeldt (1932),

Pseudothecium and Perithecium of Miller (1949}, end Ditupigatas

and Unitunicatee of Luttrell (1951}, based on the rundamentai

gharacters auch as the origin and dgvelopment of the assgcarp
‘eontrun', arvangement of asci thelr struciure snd dehisgence,

the presence of paraphyses, pssudopsraphyges, interthecisl tiasves
and apienl paraphyses, thelr nature and orisin., VYarious worksrs
viz, Von Hohnel (1907-1923), rrmaud (1518.1025), Orton (1924-1944),
Fetyak {(1907-1923), Nannfeldt (1932), Hangtord (1948), wehmeyer
(19458-1954), Miller {1849), Chadefaud (1942~1968}, Luttrell
{1951~1965), Monk (1953), Arx and Maller (1954), Bolm {1938),
Martin (1961), Muller and Arx (1962), Xorf (1954-1962}) and many
othars have vertously comntributed to these fundamental aspsots,
which would eventually help in formulating a phylogenstic systenm
of clussification in plece af arti{ficial groupings thus ghiféing
smrhagis on the more fundumental eriterisa derived from the study
of the astocarp 'oentrum’ ag originaslly proposed by Nsanfeldt (1982}
and subsequently emphasiged by MNiller (1949).
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In India ithe Ascomycetes huve rsoelved some sttention in

respeot of thelr taxonomsy in the form of enumeration of species
ang preparation of regional lisis. Unfortunately very little
attention hia been paid to the sphere of developaental pattemn
of the ascocarp eentrum, sexusl reproduction, conidiul atages,
nuelear hehaviour and other relsted phenomena. The regent
Indinon contributions in this flelé of investigations of
Apcomycetes are those of Tilak (1959), Ananthanareyin.n (1964),
Kalanl (1965), Patwardhan (1966), Jagtep (1967), Seshadri (1067},
Yuthappa (1967) on sonme of the typtoally tropical species of tha

goners Parodiella, Rosenscheldlells, Cyclotheca, I'seudopeziza,

Elsince, Phyllactinia, Tryblidiella, Mycosphaexvlla and
Lesbosine. Ap the position is »till uns:.tisfactory in relation

to tropioul gpeclies which have received seant atiention fraw
this point of view, it was proposec to undertiake an intensive
fnvestigation into some of the commonly cecurring typigally
tropical Indian Ascomycetes, vig, species of Tryblidaria {Saec,)
Fehm,, Lecanidion Emdl. and Tryblidiella Saoc, all of which
belong Lo an obscure growp, the Hysteriales.

These thyee goner: were specifionlly selected for thege
investigations as no attexpt hss been miode in the past to study
these genera in respect of their fundeasental aspects with a view
to deterwine thelr exact taxonomic position since these three
geners were treated as true Discomyoetes by previous workers.
Eapecially the genus Tryblidicila ia often confused with the
211180 genus Hysterium and therefore the investizations into the
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fundamental aspecis of thia genus were undextaken which would
bely to detarwine its true sexonomic position as this genus has
been tresated under Ascohymemiales by same warkers and

Aacolooulares hy nthers,

A large number of colleociions of Ascomycetes were also mads
at the faorests of Coorg (Mysore Ytate, India) and in the viaoimtity
of Poona (Mabarashtra, India) during the period of this ressurch
project -nd the various geners so tollected were studied

critically in respéct of their morphology and taxomomy.

These taxonomic mtudiea often revealed closa associations
of conidial fungl and even spermogonicl bodles with the ascigerous
atages in nature, the exact significence and nature of whioh
needed furthar examination and study shrough oulturel studies
with a view to establish. ' the {rue 1ife cycle pattern followed
by these fungi. Life-cycle siudies were therefore undertaken
into some of the commonly opeurring species of the geners

Bagnisiella Speg. and Didymosphasria Feki. under artificial ocuiture

The research work carried out by the writer for the past

three yoarw is presented in the follawing parts

Paxrt I 1 deals with Taxopowmy, Internal morphology, structure and
development of ascocarp, sexusl reproduotion and ovigin of asel,
ascus dohigoence, nuclear hehsviour, chromosome complement and

sscosporey forwation in three meubers of the famlly Patellariacaus

{0, Bysteriales),
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rart IT : deals with the life cycle studies of

1) Bagnisiella ecaciae Anahosur.

2) Bagnisiella australis Speg.

3) Didymospheeria saprophyties inahosur.

in artifioial ounlture,

Part 117 : 46 huosed on the taxonomic studies into soxe Indian

Ascomyoetces collected from Coorg «nd Maharashra.
rart IV : General Hiscussion,

paYt V 1 HResearch Publications,

Materials and Methods

The genus Tryblidarie oecurring abundantly &a a saprophyte

on the dend branches of Lantana camars in the Law College hille

of Poona (Maharashtr., Indie) wes collected during September 1987,
which persists during all seasons of the year, The genus

lLecanidion occurring saprophytieally on the dead hranches of

Caesgplpinnia pulcherrinme in the Lew College Hills of Pooma was

aollected during August 1968 which is also found throughout the
syear, The genus Tryblidie¢lla was eollected as & saprophyte on the

dead branches of Seutis indica at Coorg forastis (Mysore State,

Indiz) which was alwo found to pereist throughout the year ase
observed by the writer during his frequent viaits. These fungi
were fixed in various fixatives for the eytolaglcual and
developmentiz]l studies. On the spot, fixation was also made (n

fiald at different intervals to seoure adequate stages of
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nueleay divigions, The various fixatives used during this

vessarch work are presented in brief in the following pages

Fizxation s The fcellowling fixatives were used and the results go

ohtained are also presented in brief.

1) Formalin-sceto—Aloohol (F.A,A.° ¢

Ethyl aleohol 95% sers 80 e¢c
Glacial acetieo acld sevess 8 ¢c
Forﬂﬂidehyd' (37'40%) srsnen 10 ¢c

water sssann 38 ao

2) Cormoy's fluid :

E‘hYI alecohol YRR 60 ce
Chloroform evsaes 30 oo
Gilacgial acetic actid esenss 10 ec

9) Navashin's fiuid :

Selution . :

Chromie acid .... 1 -8 |
Glacial woetio acid 7 ee

Digtilled water,. 92 ec.,

Solution B

Neutral formalin 30 co

Pistilled water 70 co

Amongat thepe fixatives F.A.A., and Cornoy's fluid gave

excellent results in the fixation of nuclear divisional stages
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and various developmental stiages, The chromosomes and nueclear
divisional stages were best obtained in the materials fixed im

Coymoy's fluid and F.A,A, in oase of Tryblidaria and Leocanidion

and in F.A.A, in case of Tryblidiella.

Pre-treatment ¢ The following solutions were used for pre~

treatment to secure clear divisional stages.

i) Cormoy's fluid ~ The fungus matericls were treuted for 5-10

minutes and then tranaferred to F.A,.A.

i1) Paradichlorobenzene -~ The materials were allowed to remain

in this solution for an hkour and then transferred to F,A.A.

111 )Methyl alcohol - Fungus materiols were treated with 2-3%

solation for 5 minutes at coel temperature and then

transferred to F.A.ﬁ.

Materials pretreuted with Cormoy's fluid, paradichloro-
benzene c¢nd methyl alcohol gave good resulis for the study of
chromosome complé€ments, 1In general the fixatives F.A.A. and
Cormoy's fluid and pre-treatment with paradiechlorobenzene and
methyl alcohol were found to give good fixatiem for the

detailed cytologiocal estudiew,

Staining @
The following staine and combinations were employed for

the studies.
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1) Reidenhein's Hematoxylin :

It was prepared according to Sass (1951), Jobhanson (1940)
and Purvis et al (1066} which is as follows :

Heematoxylin cesse 0,5 gn,

Pistilled wator ..... 100 ec,

By keeping in light for a week, &8 well riped brickered
coloured nuclear ptain was obtained which gave gxcellent results

and wag tharefors used dnring this research project.

2} Ageto~carmine snd Aceto~0roein were prep.red aecording to the
formulae presarihed by Smith (1947), Bueck (1935), Cutting (1948),
MoIntosch (1984) and Sase {1951) used for the squash and smear

tschniques,

3) Counter-staing 1@

Light green 1% in 90% alochol. Orange G in Clove otl 1%,
4) Mordant and destainers 3

Ferrie chloride -~ 4% and 2% as wordant and degtainer

respectively,

Iron alum - 4% and 24 weed ss¢ mordant and destsainsr

respectively.

As the Squash techniques dic not yield satisfagtory results
for the study of nuoclear behaviouy and ite divisional stages, the

atudy was made entirely with the microtome gections stained with

Heidenhein's hematoxylin,
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The fixed materialsg ware dehydrated as ususal asccording to
Johanson (1935, 1940), Sathe (1967) and embedded in %6* - BEB*

M.P, Paraffin wax,

Special treatments !

1) Melgier's reagent :

Jodine YR 1‘-5
Potagsium fodide .... 1 gm.
Distilled water .... 100 cco,

used for determining the tunioate nature of the astus wall,
2) As the ascocarps of Tryblidiella are carbonaoceous in
consgisténocy, the sections were not intact and hence the following

solutions were used to soften the material,

2) Nydrofluoric acid (concentrated) : The waterial was kept in
this acid for 4 dsys and 7 deys but no satisfaptory sections
were obtained;

b} Glycerol sirss 1 part
Phenol ssess 1 part,

The material wes allowed o rewsin in this solutionr for a
period of 1 month, Satisfactory resulis were obtained, This

mothod was followed throughout the studies,

Sectioning : Sections at 5—1G4p were cut with Rotary mierotome
during cool hours for the nuclear studies sad developmental
studies. HEand sections of the materials were employed for the
study of morphological chariacters of various colleetions of

fungi for the pulrpose of 3axonomic studies,
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PART - I

STUDIES INTG TAXONOMY, INTEUNAL MORPHOLOGY, STRUCTURE
AND_DFVELOPMENT OF ASCOCARP, SEXUALITY, NUCLEAR

BEHAVIOUR, CHROMOSOME COMPLEMENT OF THE THREE MEMBERS
OF THE FAMILY : PATELLARIACEAE.




SECTION - A

STUDIES INTO TRYBLIDARIA MAHARASHTRENSIS ANAHOSUR



CHAPTER _ 1

TAXONOMY OF TRYBLIDARIA MAUARASHTRENSIS ANAHOSUR

Introduection.
The genus Tryblidaria (Saec.)Rehm, was established by
Saccardo in 1889 a&s a sub-genus and was later ravised by Rehm

(1904). The type species is Tryblideria fenestratum (C, & E,)

Rehm. (Syn, Blitrydium fenestratum C. & K,)., Regarding the

authority of this genus Clements and Shear (1931), Muller (1957)
‘and others have quoted as Tryblidaria Sace, But according to

the code of International Botaniocskl Nomenolature Article No,.49,
1986 Tryblideria (Sacc,)Rehm. is suggested in *"Dictionary of Pungi®
and the wrxiter has adopted the sume throughout his studies,

Saccardo (1889, 1899) places thls genus under Patellariageae

of the order Perizales baged on the gross morphological characters.

Clements and Shear (1831) also follow this treatment,

Nannfeldt (1932) has ineluded this genus under Patellariaceas

with affinities to Discomycete Lichens,

Luttrell (1955) considers the genera like Lecanidion,

Johangonia and Tryblidiells ané others having discoid aseoearps

apd bitunicate esol as "bitunicate discomyoetes*. which according

to him should find & place undex Hysieriales of Loculoascomycetaes,

Muller and Arx (1962) place the generas Eutryblidiella and
Rhytidhysterium in the ordexr Dothiorales of Ascoloculare series.

Martin (1961) recognises two femilies in order Hysteriales an

the basis of wmanner of opening and shape of the ascocarp vig,
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1., lysteriaceae ~ charascteriged by elongated ascocarps with

narrow eleft. 2. Pati#llariaceae - charscterised by discotd

ascotarps with wide cleft.
Luttrell (1968a) follows Martin (1961) in this respeot,

As this genus 1s of rare ococurrence, little is known about
its exact taxonomic position, All this confusion regarding the
taxonomie position of this genus is due to the lack of ontogenic
and developmental studies of the ascocarp ecentrum in this genue
whioh would greatly help to clear the taxonomie position and

its inter-reloationship within the Ascomyocetes.

Thus there was &n urgent need for & detatled study into the
developmental pattern of the ascocarp eentrum, nature and mode
of origin of intertheeial threads, and asci, pattem of sexuality,
the manner of ascus dehigcence, nuclear behiaviour and other
related phenomena in thig rare genus before any definite conclustions
could be drawn regarding its exact taxomomie status. An intensive
investigation wos, therefore, undertaken into the furgus

Tryblidaria maharashtrengis Anahosur growing saprophytically on

the dried twige of Lantens eamcra L, the results of which are

presented in the following pages.

Pescription and diagnosis of the fungug (Figs.l.1 to 1.6)

Tryblidaria maharashirensis Anahosur

(Sydowie 1969 in Presa).
Discothecin soft to leathery, scottered to aggregated, black

with pinkigh tinge, margin raised,central portion bulged in the
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eaxTly stages and depressed lster, digooid, upto § ma, in diameter.
Locules oup-like, #losed in the beginnisg and open eireularly
bhatfere asosspors discharge, wniloeulate, rarely aggregated,

0.0-83 mu, bread snd 0,30-0.4 wm. high. adsci elavate,ditunisate,
pediesll ate, upniformly S-gpored, in basal layers, arising amongsé
the interthepisl threads, 140-180 z 3048 e Assospores oblong
to ellipsoid, typically muriform, arveaged bigsriately in the
ascus, yellsw to light drewn in eoleur, 36-42 x 14=20 n, Iater-
theeial threads hysline, meptate, slemder, profusely braneched in
the spical region, The tips of the interthevial threads together
with the resment of the stress at the teop represent 'Epithaciunm
1ike! struature vhich disintegrates at magturity,

Habit 1 Saprophytic on the dead twigs of Lemtsns semoxs L.
(Verdbemaceas) sellacted by the writer at the Law Osllege Milils,

Peona (Maharashira) India during PFebhmmary 1967, M.A.C.5.Berd,
No ., 685,

Remarks t As thia fungws was collsated om & mew hest, & eompnrisonm
was made with the type species with the following results ¢

Jable 1 :
Somparison between speciss of Fyyblidaria (Savc.) Rehm,
Species Asescarp Aset Aseceporep
;;W Blasgk, Subolavate, 45~50 m leng.
) éiseold 4~8 spered ]
1.&_&&;11 Black wish Clavate, 36-43 x
AnshosuY pinkish tisge, uniformly 14~30 Mo

discoisd S-gpored.
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Is is elear from the above table that the writer's
eollention 1.0, Tryblidaria WA& is significantly
distinet fyom the type in having uniformly S-spored ssei,
snaller spores and also collected On an entirely new hest, and
henoe has been ancouuedated into a new MI; The Latin
dingnewnis haz deen previded slaewhero,



The genms Yrydlidaria (Sasc.)Behs. which has very limited
distrimtion was adundantly svailadble at the Law Cellege,Rills
in the vieimity of Pecna (Maharashira) India sad persists
throughout the year saprophytioslly os the desd twigs of
Lentans gapars L. This gewms was 5 )eeislly selected for a
detailed study lnte the imkernal merphology, the developueni of
the Aseccsrp eeutrum, nuclesr bebavieur amd other relsted |
phensnens since no work of this type had baen praviously reported,
Also 1%a sasy availabilisty snd typleally tropiesl mature indueed
the writer teo undeartake an intemsive imvestigation imnto the above
mentioned aspacts of this fumgus,

Historjgal Review

Se far ne work is reported in this gemus in respeet of
dovslopmential pattern ofthe ascocarp esntrum, Buclear debaviour,
sexuslity and ether related phenomens., Hewever, Rogg (1943),
LuStrell {1983) and reaently Seshadri and Muthapps (1969) have
werked out in detail the develepmental patterm in the allied fung
1ike Hypterogrephium fraxinii, Slenius gtellatum aud Trybligielle
yufuls respeetively xll of whieh have boon slassified unéer
Hysteriales,

The mode 82 sexual reproduction im this group s far as is
knows 1 of retregressive type., BHowever, Zogz (1948) and



Lutixell (1853) have reperted the presenes of ascogoenis in the
young asecesips of Evsteregraphium fraxini: and §lemiss
stellatus respectively. 2ogg (1943) alee has odserved the
sopulation datwesn somatic Dyphse and ascogonia whioh prohadly
results in plagmogamy, Geumamn (1880) defines this type of
sexuality as loas of Gamesanmgy. In 2xyblidiells rufuls,sexwal
rapredustion is drought about through somatogamy atcnr‘in‘
‘Soshadri (1967) and Mathappa (2987)..

Noxpholegy smd early dsvelepment 3

The Tungus develops saprophytically om the dead twige of
Lantana !!!eég L, The assospores discharged from the older
ascocarps happen to lodge on the same as well as slose by dried
fwigs and germinate under favourable conditions preducing ss many
goxm tades as the number of oells in the spores. It was observed
under the laboratery sonditions that the ascospores gersinated
in 18«14 houre on selidified water-agar medium puitiag out 8-10
gorm tubes origimating from all the oells nitimately producing
a suall eolony within 48 hours (Fig. 8.1),

The germ tubep of the germinated sporea prebably enter the
host and a hyaline iutrs-cellular mycelims is formed which
ramifies im all the eells as well as below the spidexrmin(rig.2.8),
The myeevlial mat formed in the xyleom vessels (Fig.2.3) surs hrewn
sud lste) dark-hrown forming & swall spherical stromstie body
within the xylem vessels just below the epidermis (Fig.2.4).

This onell stiremsatic dody resuliting through the aggregation of
the hrown myselium is the ascecarp imitis) which 2us te its



farther sxpanagion exerits pressure Az & result of which she wall
of the ylem vessels and the epidermis are ruptured resulting ias
the expesure of this ascocsrp initixl thus assuming an erunpens
sature (Pig. 3.%5). The further davelopment of the fungus takes
plase extaynal te the surfase of the host.

The Sersinclogy empleyed herce for deseribimg the various
partns of the 2s00CAYP are thoge adopted By Comer (1039) and
Xoxrt (1063),

A1) ohssrvations on the developmental patismm of the asessarp
‘gentyan’ and other phonomsns axe bazed on fixed micretoms

sections,

Transsctions thyough young developing ascosarp revesled thot
she fruit Yody was entively nade up of dari-~hrown thick-walled,
psendeparenchymatio cells representing the coxtex, The young
AS00CAYD wag conpletaly closed at this stage with an frvegular
saArgin. ¥o sex organs were found respensidle for the inttiasion
of the asecearp indicating its purvly vegetasive nature sad erigin
as agatunt the true Disvemyeetos suek as Helvslla srisps Pr.
(Carmmthers 1011), H. elastics Mwll (MeCubbin 1910), Merehsila .
gonien Pers. and M. esoylanta (L) Pers.(Gries ,“”) whese sex
exgons axye first diffeventiated aronnd vhich ths asceoary
developuant takes place., Purthar devolopment takes place through
the differentiation of the young develeping aseocary iato twe
#istinet parts (Fix. 8.1).
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1., The outer thiek-blaock layer made up of thick-walled dark
hrown pseudoparenechynatons eells representing the wall layer

o

ef the asceearp.

2. The inner centyal region (Centrum) comprising of thin-walled,
hyeline, deoply etaining psemdoparsachymatous to prossschymatous
polygonsl cells, which is ecomsidersd to be the pradestarmined
cavity for the futuzre developing aseil and other associated

struotures. At this stage alweo no speciclised sex orxgans were
ebserved as reported iz the allied fungi Hysseregraphius fraxing
aad Gleniunm stellatum but sheowed similarity to Zryblidislla rufuls,

Later £t was obaerved that the "gontrum* develeps vertiesal
hyphal gells which appear te originate in the apieal region of
the ascostyoma and are arranged ome below the other showing
downwards growth (Fig. 3.8). These hyphal eells are atsached at
. Sop imdicating their origin from the top of the ascostroma and are
umiformly uninueleste., These veriical oells extend upwards as well
ap dowxrards through imtercalary grewth thus bringing abeous the
vartical growth of the asavoarp by pushing up the apical stromatic
part, In the initial atages these vertieal hyphal eells lies ad
different angles but the typieal vertieal arrangement of these
e8lls becomes apparent as the asecesyp develops further and
reashes advaneed stage (Fig. 3.3).

At this siage, thread-like byphas develop at the beotton and
periphery of the ascocarp which help ia bringing abeut the
horvisental as well as marginal distension of the ascocarp similsr



to the mechaniss describded by Comer {(1939) and Seshadri and
Muthappa (1989) {(rig. 3.3).

In the advansed siages of ascocarp develepaent, these
hyphal eells appeayr ihirwad-like due to their eharacteristie
vertical growth {Pig.4.1). Thess sre Sersed as "vertiesl hyphae"
in the following scoeunt and are found to be contimmous from the
top to the bottom of the azeocarp and merge injo the lower
hypethecial layer. The "veartical hyphas™ are thtetpr at the
peripheral r.;lun qt the asescarp and shinner im the cantyal
region (?i;.i.!). This may be 4ue to the rapid vertical growsh
of the sscocarp whieh in tum is the result of succenssive
divisions of these vertioal sellis and pressure areatsd by the

adjoining developing cells,

The asgocarp develops koth horizontally as wall as vertieall;
thus bringing about the distention of the lateral walls of the
ascooaxp giving the developing ascocarp a discoid shape, Hewever
the "wyertieal hyphse" are still attached at the t0p and merged
with the hypothecium at the bostom (Pig. 4.3). Branching of
tholi vertical hyphse at their apieal region was also motieed
frequently &t this stage (Fig.4.83). At later stages follewing
She arigin of asci proefusely branched “vartieal hyphas® were
visible, It was alse observed that the layer of stromatic sells
at the top is thin and sears off easily during sectioning ths
ssovearps (Fig. 4.2)., This upper Shin laysr ts made up of tips
of ‘the branched vertical hyphas sntamgled with the disimtegraied
strenatic Qolln appears like an epithseial layer over the hymenmiwm



Thus the whoele loeuie $s filled with these "vertical hyphas”
st1ll attashed at the tep sndéd merged in the hypothecial regien
at the Dodtem (Pig. 5.1). The tepmoss layers of siromatie eells
togesther with the intermingled tips of the branched vertisal
hyphas sppear like amn epithecium over the develeping ssci still

sovering the hyneniua similar te Trybligiells yufuls.

Gradually young asei begin to develep and grow vertigally
anongst these "vertical hyphae® which eonpleie their develepaent
lang defors the developaeni of asci (Fig.B5.2, 5.3, 6.1 to 6,8)
in & napnsr to be deseribed undsr sexnality,

These drasehed vertigol hyphae intersingle with ike remsents
of the stromatic ¢ells of the ascoesrp at the top layer resmliing
in the formation of & thinilpyer of epithecium~-like sizrweturs as
the fimal stage (Fig.7.1) without the features and ontageny of
ths ¥rue apithecium prodwesd iz members of the Discompyestes
belonging 1o Asechymemiales znéd is similar to the strmeture
Seserided for Yryblidiella yufula as reported by Seshadri snd
Muthappa (1969), and Hypodermella arguata (Thyr. and Suaw, 1988).

Ro definite oclefs was obasrved in thiz fungus As in
Ixdisdiells rafuls and ether members of Hysteriales {Figs.7.1 &
T.2). Bafore the discharges of asei, the upper ‘opithecium like'
structure ig torn out indicating the oireular spening along msrgins
of the disaeoid agevcarp (Fige.7.83 & T.4).

Thus overall deveiopamsnial patters of the sscconrp eentram

ts simtlar to 4hat of Rysterexraphium fraxint , Slontus sis}istes
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and Txyblidiells yufula defined s "Slouiws spellstum® ypes by
Luttrell (1983) with typioal bitunieate asef mnd syertisal hyphas".

Sexual Reproduction

Ne specinliged sex organa have been gbgerved Lu the young
developing appocazp as noted in the ease of Hystesrographius
frexini: saé Olonius stellatum, The earlieat signs of originm of
asci is the presence of deeply staining uninuclesate hyphae in the
hypotheoial layer (Fig.8.1), Twe wninucleate hyphal sirsands lying
alose by oopulate disnelving the intervening walls im the manner
similar %0 ¢el)l fusioms observed in rust fungi and is similar to
"somatogamy’ reported im Trybligiella yufuls by Seshadri and
Mathapps (1960) (Figs.8.8 & 8.20), This somatogamous copulation
results in the formntion of a dikaryotie eell vwhich hasg the
tendmoy o bresch further and she dikaryons divide conjugately
thus resulting in the production of dikaryotie ascogenous oells
through proliferation (rigs. 6.3 to 8.6 & 8,81 30 6.28)., These
dikaryotic eells proliferats vertically as well as horisentally
in the hypothecisl region (Fige., 8.7 to 8,13 & 5.38 to 8.20),

Suoh phemtmena of proliferation of ascogemsus cells has been

previcusly reported im Dothidea oollecta, Trishometasphaeris
tauries (Luttreil 195la, 1964) and recently dy Seshadri (1087)

in Myecsphaserells mysorensis. 7The two muelei making the
dikaryons in the dikarvotie ascogenpus sella fuse $o produes
diploid nuclei which are doubie the sise (3.5 - 4.0 n) ef the
two fustag wuclei (1.8 - 1.9 §) (Pigs.8.12, 8.13 & 8.35, 5.26).
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Thie is fellowed by the vertical growth of the dipleid eell
direstly into an ascus withont the imtervention of eroxiers
{nl.. 8,14 to 85.19 & 8.3T o ‘o”)o

Yhus the sexusl phemomenen in this fumgus scan be songiderwd
to be of & degenerste type, as sncountered in lower Asconyestes
and is similar to ‘somutogamy' as reported in Txybiidiella rufula
exaept i:a the prolifsration of dikaryetic ascogenons eclls
imuedistely. "Sematogsuy” has been reported in many sembers of
the tyue Discomysstes of Aspshymenisles series as well. Ia
Rhytigme aseripum (Perw,) Fr. the mode of sexnality is in the
natere of parthinogamous eepulation (Jones 1985) and in Agocobelus
gerbemarivg, it is spermetinstion (Dedge 1918). However several
nenbers of this group (Hysteriales) like Hysterographium fragiut:,
Gleniwm ghellatun the smmet mamney of Gikaryotisation has not been
definitely dotormined although asesgonia have been reporied. Im
Gleniwn stellstum mieroeenidial (Spermegonial) ghsmbers bave bees
sbsarvad mt theliy dafinite rele in the uknmitntiu has not
baer éetermines (Luttrell 1983). Im Iryblidfells yufula the
sexual repredustion takes place through '‘somatogany’' (Seshodri
and Mathappe 1969). .

Depeription of She mature sscoearp (Fig.9.1)

In the young assoearp the upper stiromaiic layer is bulged amé
the arevcarp appears spherieal, nuf the well daveloped sscoedry,
appsars dipscoid. The wpper thin atromatic layer resulting from the
intermingling of the $ips of the bramohed vertic:l hyphee amd the
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resnents of strometioc aells apresrs like an Epithecian-like
strueture which is tom out snd disintegrates at the later stagas
just Beftre the ascus dehiseense, thus exhiditing fts '
Remiangiosarpsus nature imparting it the sppearasnee of & Qup-
fungus, A well developed ascocarp eomprises of the fellowing
diffayent parts.

1. Bpithecium ¢

This structure is heterogencus in nature and is a thin layer
formed By the intermingling of the tips of the branched vartiesl
hyphae and the remaents of the siromatic cells at the top, It
laeke the ocharacteristios of & true “epitheciun® commonly shaerved
in the Biscomycetes (Ascohymenisles). The strueture varies in
thickwess varying from 13-18 pn and is very uaneven and made wp of
1ittle pocketa. The origin and compositien and mature of thip
stmoture are similar to that reperted im Hypedermella wireusts
by Thyr and Shaw (1968) snd Tryblidiella rufulsihy Seshadri and
Muithappa (1969).

these kyphas make their appearance very early in the yeung
ascooayp long defore the developument of mei, They eriginate from
the stromiic eells lining the $0p of the aseoestyoms md shew
tondency & to axtend downwards decoming attached st the top and
bottom hafore the development of asci. Aectually Sheir tips ars .
merged within the hypothecial layer at the bottom. Thelir growth
is gnuruzur. They are sparsely branched befere the development,
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of asoi dut braneh profusely in the well matured ascosary
fndioating their active growth even after the oxigin of asei.
The vertical growth of thess hyphae pushes away the top layer of
the asococarp which consequently becomes thim in ths mature
ascoserp, The sells of the vertical hyphae become vacuclated at

the later atages when ascosarp attains its fullest development,

3. snius

It 1s & fertile layer comprising of e¢lavote hitunicate asel
arranged in basal layers interspersed with dranched vertiocal
WP“. .

4. Asel 3

They ars bitunicatie, clavate, pedicellate with apieal
projection, arranged in basal layer, intiruta;lod with vertical
hyphas and originatas long after the vertitisal hyphas,

8. Co8po H

Oblong to ellipesoid, light browm, typically suriform,
arranged biseriately in the asous.

6. Rypothecium 3

A thick layer of loosely interwoven hyaline hyphas just
below the hymenium measuring upto 12,0 jp thiekness aad is the
place where sexual differentistion takes pluce resulting im the

origin of numerons 4ikaxryotic ascogenous eclls,



-3
7. Ezeipules

It is mede vy of psevdeparsnchymstous and prosenshynsious
eslls, Aseerxding to Korf (1963) and sise resently adopted by

Muthappe (1967a) the excipulum eomprises of two parss,

\
a) Jetal exeipulum : It is msde up of thiok~-walled dark hvewn

plondoparenshymatous solls smd provides proSestion to the

S8000AYY GMiTum,

») Medullery exoipulum : It is made wp of hyalime to sub-hyaline
presonsiynatons cells amd 18s function is to suppert the

hymonium,

MﬂLﬁ&ﬁﬂﬂA&AﬁﬂEﬁJ&ﬁﬁn(ﬂ“JJ*’J)

It was Bmtler (1989) who first deseribed an untque method of
agous dshiscenss viz. "Endoasews™ type in Lesauidion stratem
belonging to this gromwp of fungi. Originally Pringsehoim (1988)
Ned daserided & sinmilar mods of Aseus dehiseence in Sphasria

Wm whioh m ecommonly known as "Sphaeris selrpli (ype® of
_sseus dehiseencs. In the prememt fungus the ssous dehiseense is
sinilazr is that of Lesamidion ajratum (Butler 1939) and
Tryblidiells refuls (Muthappa 19678). Under the influense of
pressure thy “sctoassus” ruptures with aimul temeous elongatior
o1 the n"npm. The sctonsous mmptures at tha tip of at the
ceutrs and forms & sollar-like strueture in the senire ox at ks
Base areund the endeascus similar to De phemomsnen obtained in
pothidon spllsgta (Luttysll 1951). The assespores are Libsrated

shrough the prejection i.¢. pere prosent at the tin of the
MPKV LIBRARY m
’ ¢

Hll I P luri

(. 7.1, 1. V. | - I i
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endoasons successively., The mecohamism of ascus dehisommce asg
stressed by Butler (1939) and others is of great value in
détermining the broad saxelioNie status of the fungus as it

gives & oluo to the tunicate nature of the asous.

Discussion of Results.

The above studies into and obparvations on the developmental
patierns of the asoocary ia i Tryblidarias maharashirengis Anahosuy
(F. Patellariaseas) revealed that 1t is essentially a leoulow
ascomyeete with bitunicate asel and “fnterthecial threads™. The
regults Sc obtained during this study are summarimed in drief :

1., The ascoonrp develops as a single locuis on the outer surfaee

of tha host without amy prior aexual stimulus and lacks a dafinite
opening in the early stages.

2. The contrum of the young developing sscoearp is made up of
thin-walled hyaline pregenchymatic eells in the heginning later
follawed by the developmont of “vertical hyphae" which fill the
loenle anéd appear continucus from the top to the dottom of the
ascocarp. These "verticsl hyphas™ were ohsexrved to originate in
the spical region of the ascostrems from the gtromatic cells liming
the top ef the ascocarp, and merging at the bottom with the
hypothecial layer. Branching of the vertical hyphae wag observed
bafore am well as after the origin of asci. The "vertical hyphse*
appear continuous from $op ¢to the bottom and oomplete their devslop-

ment leng defore the origin of asei which latexr grow among them,
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typiesl of the “Glonium stellatum pattern® of ascosaxp ssntran
as #efined Wy luttrell (1053),

S. The mamner of grovih of the assosaxp in the sarly stuages is
simtlar to ‘Hemtisngioverpico' sype as deseridbed by Cormer (1029)
for true Diseomysetes (Ascohymeniales serias) exeapt for the

abasence of ascogouia,

4. The funotion of sexmal reproduction is taker over by somsiie
byphal eells in the hypotheeiul layer sud is similer to “sematoegl

§. The dikaryetic cells proltttratc vortieally as well as
horizontaliy resulting in the production of munerous dikazyeste
aseegenous eells aleng the hypothecial layer follewed by karyegamy.

6. Tho asci grow vertieally directly frem the diploid cells amomgsl
the ‘vertieal hyphae' without intexrvention of erosiers aud sre
arranged ia the basal layers of the aseeossyp in 2 parallel summer,:

7. The borisentsl and sargimal growth of the asecearp hrings abows
the distention of the two eetal exeipuls, thus imparting a disceid
shape te the amcecarp. Y

8. The aotively growing “veriical hyphas®™ puah away the upper
thick layer of stromatic oslls and together with the tips of the
branched verticsl hyphae form an “epithecium-like” strusturs e¥ver
the hymenium.

9. The thim layer 1.0, "spithecine like” strueture is throwm oug
before the discharge of asgosporsa thus exposing the hymenium
Sypiesl of "Hemiangiooarpio* form of asevocsrp. '
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10, Ascus dehiscoence is "endoascus type" similar to that edbsnined
in Leoamidion atratum md Txyblidislla rufula,

The pattern of the developnent of the asvecarp cntran
agrees olosely in respect ¢t the preaence of MMitwnieate asui and

*vartieal hyphse® to Glomiusm stellatus, HypSeryographiwe fraxini
and Tryblidiells rufula with a "Glonium type” of cemtrum dut
differs from the former dwo in havisg mo aseozonia ard from &1}

the thres in having no predetermined clefs.

It has beem alresdy sentioned earlier thet this gomus was
ineluded under Poxzisales, belenging to Discomyestes of
Asgehymeniales series mainly on the basis of groas morphologioal
sharasters without any ontogenic studies in respeot of developmental
pastern of the ascocarp *eentrun” which has gained vital taxomomise
importance in the modern sysstem o0f clagsification of this
heterogencus group of fungi. Miller (1928,1949) foxr the first
time i!tlcltud the rearrangenst of this hetersgenous growp
wainly hased on the "ascocarp gentyum® as the chisf character and
this Qﬁlcnya3ula later suphanized and slaborated by Namnfeldt
(1932), wehmeyer (1926, 1088) aad Luttrell (1951, 1055, 19¢8s),

The ascocary ian this genus develops heisangioesaypously and
is closed till the time the ascospores are discharged at whioch
stage the "epithecium like” stmeturs is torn off giving the
sscocarp & 4iscoid shape with & cirsular opsning., Ths present
cuvclon-qpqul studies carried out by the writer comolusively prove
this cup fungzus t0 be definitely ascoloculare in ites affinities

in all vespesta.
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According to Luttrell (1968) the distinctive vcrti}l
paraphyses~like hyphas developing in the emtrum of locule~
aseomycetss prior to the formation of asci are properly terned
as "psendoparaphysea”. The other type descridbed in the litexcturs

as "parsphysoides™ are homologous to *pseudoparaphyses®,

Tha 'vertioal hyphas'! or 'interthecial threads' referred to
in this treatment combine characters of ‘'pssudoparaphyses' om the
ome haad and true 'paraphyses' om the other hand in respeot of

their ontogeny, erigin and nature,

Recently, Kowalski (1985) defines 3 types of steriles threads

in the Ascomycates.

1. Puraphyses similer to those defined by Lutirell (1965),

niden whieh are attached at the top as well as bottonm

of the ssoecarp from the beginning,

3. Psoudoparasphyses which originate from the top and become free
at the bottom,

The 4th Sype described by Lustrell (1965) is termed ss Apieal
paraphyses which originate at the top and beeome free &t the botiem.
This o type is echarscteristic of members of the Hypocresles and
*Neetria® type of development and iz homologous to the

*Pgeudoparaphyse® of Kowalski (1988},

Subsequently Kownlski (1966) working with FPreussia funisulats
has described the hyphae which ars attached at the tep and bottom

of the sscocarp from the very begimming as "Parsphyseides®, Dat
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aocording to Luttrell's (1965) definition the "paraphysoides”
and "pseudoparaphyses” of Kowalsaki (1965, 1968) appear to de
the same as thay originate and complete their develepment long
befors the origin of the noi;

In view or-thotr nature, origia, their sssentially inter-
oalary growth and thely origin long before the development of
asci and adove all their free and branched apices, the
'vertical hyphas' obtaimed in Tryblidiarias ras sip are
closely similar in respect o¢f thelir nature and davelopment to
those descridbed by Dodge (1937), Chosters (1938), Jones (1938),
Wehmeyesr (19858), and recently by Kowalski (1968), Luttrell (1953,
1964), Gordon (1968, 1968), Corlett (1067), Keunedy and Stewart
(1987), Seshadri and Muthappa (1969), Although Gordon (1966,
1088) has worked on trus Discomycotes like Laphodermium
Juniperinum and L, nitons belomging to Aseohymenialaes series
charecterised by unitunicate asei, the interthscial threads have
baon dascribed by him as "pseudoparaphyses™ on the basis of their
ontogeny, developaent and erigin, The aploal brunching of the
'vertical hyphae' in the presant fungus wasg very common snd such
branehing of the interthecial threads has been reported in
Apiesporina gollinsii (Kennedy & Stewart 1967) and in Tryblidiella
yufula (Seshadri & Muthappa 1989). The tips of the 'vertiocal
hyphae! beoome free when the epithecinm-like structurs disintegra-
tes during asecus dehisgcence or by damage. Agoordingly om the

tasis of the writer's studies and observations, the 'verticul

hyphae' abtained i{n Tryblidaris msharashirensis Anabosur may de
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terned as "Interealary paxsphyssp”, distinet from any ef the
fouyr types of imterthecial thrsads defined by Lutireil (1965)

and vecently by Kewslski (1065).

The apper "epithecimm~like gtruoture resulting from the
intermingling of the hulbens tips of the bramohed interthecial
threads with the remnants of the upper séromatio eeils, i» mot o
true epithecion g0 commonly obéained im true Discoaycetes mt
has & heterogencus origin, eemposition and mature and is similar
to the structure obiained in Rypedsrmella ggggggg_unl‘ggzglgggg;;g
Iufule. Henee it may be tdrmed as *Epistroma® as éesoribed by
Seshatri ané Nuthspps (1908) in the eame of Tryblidiella rufula,

The medas of sexual reproduosion is similar to ithe ons
obsarved in Tryblidiella rufulas and may be texmed ag “"somatogamy®,

aithungh the gress merpholegical oharasters of this fuugus
indicate 1tz affinities to apothocial fungi, the pressnce of
bituniostes anei, the developasntal pattern of the asosdary ssstrum,
the presence of apically free amd branched interthecial ithreads
whish are the important festures of the Ascolosulars series, |
sssentisally support its place under the Asscloculare series.
Lettrell (1983) has aptly termed such fungi with sup-shaped
aseocarp sharsstarisead by the abeve characters as '"Bitunicate
Discemysetes®. Earlier literasture shows that wuch *"Bitunieats
Discomyeeies” were plased in the FPanily Patelliariscsas of the
oxder Pasizales im imepsreulate series, & faw of whieh wers



suspected 40 be alliiad to Lichens, As & matter of fact a few
membeys of Pasellariageae have beon agptually transferred to
Leoidiacess of Cycloearpinse of Lichens (Butler 1939). Batler
was of the epinion that the members now included under
Fatellariaceas are heterogenous and imdicate their relstiomships
to Phasidissess, Tiybiidiseess, Hysterissens as well as
Lssidiscene in respesct of the character of the asesesrp, asei
and aseeosyores., However, he was o the opinion that the gemera
like Tzydlidielle and others which have sa-emdosseus typs of.
aneus dohissenses are more slessly related to the genus
Lesamidion (F. Patellariseeas).

Luttrell (1958) was of the opinion that the genera of
Patsllariaseas, the Bitunieate Diseonyeetes, such a9 Ixyblidiells
Lesapidion, Johansonis, and others ultimstely should find a plase
under Eysteriales of Asecleonlare seriés. Maller (1957) was eof
the opinion that the genus Tryblidaria having bitunieste asel is
similar s Dethierya Fr. and may be plased wndor Patellarisceas
of Dothiorales of Aseclesulars series. Marsin (196)1) recogaised
two families in Nysteriales (1) Eysteriaceas, okarasterissd by
slongated asecearps with marrow olsft. (3) Patellarjsssse with
dimoeid asoconrps and wide eleft., According to kim Trybiidaria,
should find & plasse in Patellariacese,

Kors (1982) has pointed ont that such fungi whieh develep
their trustifisations reminiseent of an apotheciux having
hitunigate asel are wot trus Discomyestes dut are regarded as
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Pig. 5.1. Phetemisregyaph of the geruinated
asesnpere shiained frem water sgar
: mi
. 2.3, mmmu shoving w48

esllular sysslium fn the: % "
vesesl,

Fig. B3, W showing She LNkrew
ﬂlhlur sysdlinm aggregated h
the xylon venpel.

Fig. 2.4. Asevesrp Lifttsl fn thiy xyiew

: mpu;’
Fiz. 3.5. mm shving ewerging
-m Amishad- Ny brsaking the xylem

essel: m&mm Mature,
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rig. a.l.mwcmm#t the young asesanrp
sheving suter Maek thiok-walled pasuds-
parsnohynatis eslls and $he sentral region
6f hyalime eslls.

Fig. ! l.ﬁat-ucmgnu of ysung dovaleping
angoesrp showing- deuply nma
"Wertiesl Galia® (ths upiesl
paxephyeen initialy) v the apienl
region,

rig. Int.mm:rumh o mn:h; ssvonry
shoving WM& of vartioal
asiln ané herisewisl growih of the
ADPRGAYNS »



EXPLANATION 931 VERATE ¢
Ixydlideris mabapushirengis

rig. 4.1. Photonkeregreph of the developing
aseccarp shewing further sleagstion
ol vextieal sells whish have hooeme
hyphss-ltike. |

rig. 4.3, rhotonicryogyaph of the Asesosry
shoving Shyead-like "versisal
hypbae® is the semtye sid thiok
sells in the periphery. Boke the
ruptured epistroma.

rig. 4,3. Phovomiorograph showing the
hypothesial region (deeply
stained hyphal strands at $he base)end
the #ips of the "variiesl mnn? at
the Mottem merge wita this hﬂsg’
Note the sparsely branohed vertical

hyphae.
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EXFLANATION 8F TMLAFE 8
Fig. 5,3, Metenierograph showing $he sseosarp
2illed with "varxtiocal hyphae® vhieh

Are sentisnous’ fyem yeef %0 the
hypeothocial layey fin the betton.

Fg. 5.8. Photaniarograph of the assoenry
showing tha'vertieal hyphsas!
hrsnohed at Shadr apliées 4 well
as She originating sssli smengst
*vextical hyphas*,

Pig. 8.3, Enlarged view of Pig, 5,2,






Zxpdligarts maharashirensis
;

ru,. 8.1, mmungmh ot the saessarp
sherwing desply sitnined hypothesial
1syer and the oxigimating as
ssengst ‘vertioal hyphast,

rig. 5.3, Mosensarograph shewing further
growth of asol amougsd the ‘versical
byphast, Nots She ruptured oyutron
during sestioning,

rig. hﬁ ihm:mtm mﬁu well-devsloped
tnoﬂnntu snd young asei wish
“ilﬁ“ “ﬂ“l4
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Fig. §.1. Uninscleate hyphal strsnés.

u:":’: Semntogamons eopvlatien sad reswlted
*®  dikaryotie eall,

FLge.3:4 prelizoratieh of dikarvotie eells,
Pig. 8,8, Cenjugasion: &ivision,

n‘f“::;l piksryotic eells.
Fig. 3.,12.Earyogany..

s a.u.mu:-um dikaryesiv sells showing
- ROTYOREWY o

“"“:“%‘ Yarious M of growing asel
. <

“:"g:g Photomiciographs of ﬂh.a.: & 8,8,
rig. dm¢mm£m;§nu of Pigs. 0,4 & B,9,
rig. g.38.hetoriorograph of ¥ ig, 8,7,
rig. a.u.—mmuumuy )Qf Fig.8.10 & 8,11,
Pig. 8.38.Photomierogmaph of Fig, 5.12.

. a.ulugm«mﬁ&n of Pig. 8.13,
Fig. 8.37. Phetomicregraph of Vig. B.19
Fig.. 8,88, Photeniarograph of Pikiw.la to 8,19,
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Fig. 9.3, Mwtogrark showing different paris
of & well-dovelepsd ssooosry,

Pig. 9.3. Diseharge of symesporsst acje the
slangated mdoknous sil) centaianing
oRly ons spore,

Fig. 9.8, Asews dehiscence showing shongased
shdeascus sad ruptered 'ectoasous’,
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PThe basic knovledge regarding eytsological studies ia the
Aseonyeotes is derived from the plonesr investigations of
pangeard (1894-1907), NMarper (1808-1908), Maire (1903-1907),
Sutllermond (1908-1911), Blaskman and Fraser (1905-1911) and
othtn.l Agsording to theirx studies 1t 1is kmown that the

Aseomyesten are charscterised by the cecurrence eof a sexwal ph
in their life-tyclmwhich yesulis in the production of perfeet
apores tha aseespores, beginning with plasmogsmy sad uulnﬂu
with karyogamy with an intarvening Dikaryophase. Alse their
studies have served to show the escurrence of altermation of
generation in the Ascomyestes even ag in rust fumgti,

Regarding the comeept of muclear fusions in Mg glass of
fungli 4wo theories have beem put forward,

1. single fusien theoxy ef “Glanscen type" - originally put
ferward by Dangeard (1907) and Claussen (1012) im whieh a simgle

fusion oscur in the ascus mother esll followed by a single
redustion division in the asens. Thia type of nuslear fusien
haz Deen kmown te be 0f commen eccurrense in the vast majerisy
ef the Assomyeeten and has hosm supported by Coleen (1988),
Hivach (1950), Simgleten (1953), Olive (1060, 1953) and many

others in resent years,

The other theery is "poudls fusign® or "Harper type*
ascerding to whieh 2 fusions oocur, one in the ascogonium snd the
other in the asens mother aell fellowed by 2 reductional divisjons
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ealled "Ryashyngioisis* whish was put forward by Earper (1898)
snd was upﬁrto‘ by subsequent worxkers like Blaskman & FPraser
(1908), Fraser (19068-1907), Fraser & Welsford (1906), Cutting
(1909) snd ethers,

Ressat sxperinental werk baged on 5 wore refined sytolegieal
mieNotéchnigue with better staining methods has revealed that the
M}lg fusion thsory no more holds geod for the large liulblr of
Asoomyoetens 90 far inveantigated as 1a svidenced from the eareful
work of Olive (1950), Nirseh (19850) and many others.

Histerieal Revigw

The importance of cyteloegical studies in Asoemyeeies was
brought ont through the piomesr investigation of Earper (1893,
19T and 1905), Dengeard (1894) who smployed sueh sindies for
determining the anclear life-cyeles and organisation of auelesr
struetures in Powdery mildew fungi. Later Dedge (1927}, Draytonm
(1934), Owyne vaughan (1934, 1937), Colsom (1984, 1938), Olive
(1949, 1950, 1983, 1956), Singleton (1953), and resently
Kowalski (1964, 1065, 1966, 1088), Rogers (1967), Stowsll ana
Rackus (1947), Usker (1967) and many others have semtriduted
voluminous literctuxe to this field of study,

In India, Tilak (10859), Amanthansrsyasan (1964), and reeeatly
Seshadri (1967), Muthapps (19€7T) and Chiplewkar (1989), Paneea(1969)
and others have sontributed e this field of study working with

trepieal Ascemyestons gensrs like Phyllschera, Paredis}la,
Rosespeheldiella, Elsinse, Mierpoyelus, Myssgphesrells,
Lanbhepine and others.



Fe eytelegiesl asitudies have heen s¢ far reported in the
senus Tryblidaris, NHewsver, Seshadri (196T) sa¢ Mathappa (1967)
have reperted sueh atudies in Tryblidiella rufula, The work ef
Zogy (1943) ané Luttyell (1983) on Hysterographius fraxini: sané
Gloniwm giellatum reapectively, pertaing to develepmental sspect
with no reports om cytological studies. Therefere the Indisn
species Tryblidaris maharsshtrensis Anahosur was spéoially
selected for such an investigation with special rirlrvnci tih}
studies into nuelear svents in the ascus, & dotailed sscouut ef
which is presented in the follewing pages,

alear events the Ascus

In short, a gensral Yesuxs of the nuelear esvents as they
ocour im the aseus inm given &t the outset followed by A detailm
agcount on this aspeat ss suoh a progedure is likely to give a

batter pioture of the entire phenomens as a whols.

It has been already stated in a previous chapter thet sexmal
reprodustion in this fungus is Prought about throwgh somstogsmens
acopul etion leading to the production of munerous dikarvetie
ascogoncus ¢ells where karyogamy tskes place and asvi develep
direetly frow the diploid cells without the intervemtion of
eroxierys. This is the only diploidatage ebaerved in the life~
oyels of this fungus similar to the allfed fungus Trybiidiella
ufula. Later She diploid nwecleus undexgoes a single reductien
division and l.iltutic divisions resulting ian the produetien of
® bhaploid nuelel, The ascospore initiation takes plase at this
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of the Apeemysetes 90 for studied, Beaksd mmalet were also
u‘lllm("lud probably the deak reprepents the position eof the
nucleslius in the dipleid nualews (Figs. 10.11 & 11,.8), The
presenee of besked muclel has boem reported by Seshadri (1967)

and Mathapps (1067) im Tryblidiells rufels,

Prophase I 1
As the whole ohromatin struotures took hsavy stain, 1% wes

not posaidie to obperve the sarliexr stages of nuelear divisions
(yigs. 10,12, 1013 & 11.9). Hewsver, it is presumed that synspsis
follews sondensation #f paired ehromvsones indiloating the paire to
bs mxﬁou. Sueh conditions has Ween obaerved in Nourespers

gragge (MeClimteck, 1948), Roscagabeldislla eugenius{Ansnthanara~
ysnan, 1984), JNypomyses spleni f. eueurbitse (A.%. El. Alni 1986),
is Pryhligiells fufuls and Myoosphasrells myserepsis by Seshedri
(1957), Bowever, at Pachytene, 3 pairs of ohromosenss wers
obssrved secompanied by a prosinent mmelesluws (Figs.10.14 & 11,10},
The chromosomss u were thiok at Shis.stags indieating Sheir
double maiure, Dpiplotgne was viaidle with 3 pairs of eshremesenes
ona a2t sach néd of the ansleclus and the 3rd peir lying fres or
attached to one of the 3 pairs (Pigs.)0.185 & 10.16), At thip
stage the sise of the mucleolus is cemparssively reSueod.

Mgtaphase I : The suclevlus sompletely disappesysd and $ paixe
of chronosonas were sclearly vigidle in the squatorial plate (ﬂ;m
10,17 & 11.11).


http://Figo.lf.14
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In Anaphase I 3 ohregosemes pass #o each pole (Figs. 10.18°
10. 10,80 & 11,18 to 11.13).

In Telophase I a hWridge or aytokinesis is formed (FMgs.
10,31 te 10.3% & 11.14 to 11.15) measwrimg 2,5«3,0 2 in length
as reported in Sphaerostidbe aurentifelis asad Dothiden esllasta
Lattrell (1944, um. Roggnscheldiella gugeniss ARKRIRARALAYANAN
(1984), Iryblidiells rufuls sud Mysesphaerells myserensis
Seshadrt (1067). At the end of Telephase I 2 daughtsr muelei 63
are organised around she ohromosomes (Figs. 10.23, 1024 A 11,18,
11.17).

Bivipion II 3 Twe = haploid muolei resulting from the reduetien
division are smaller im size than the Diploid nuoclens (Figs.10.38,
10,86 & 11,18, 11,19), They underge a period of regt befgxe

&

progeeding to the next division,

Prephase II t This phnse was indicated by the imoresse in pine
of the 2 haploid muclet and slightly irregular sheps (Fige.10.37,
and 11.30)0

taphase 1I t At this phase the § haploid ameles umderge the
ist =mitotic or eguational division, whioh hewsver, doss not
synehronise, the uppsr aucleus séards divisionm earlier than the
lower one (Pigs. 10.28 & 11.21), At the end ef Telophase II
(rig.10.30) 4 haploid nuolei are seen (Figs.10,30, 10.81, 10,32 &
11,22, 18.1). The division is slightly eblique to the lengitudinal

axis of the ascus,
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DPiviaiem III : The ¢ hapleid nnclei so formed proceed immediately
with the wext division (Fige.10.83 & 13.2) and the Prophase IXII
wias indiested by the enlarged sise of the muoclei with ehromatin
thrsads l1ideraging from the nuclei which are arrosged elther
parallel te the ascus wall or obliguely (Figs. 10.834 -c"ta.a).
The divisions édo not aynehxonine.

Amaphase XII t was obgorved (Figs.l0.35 & 13.4). 4t the ond of
Telophase III (Figs. 10.36, 1037 & 13.5) 6 haploid wmuelei are
formed which are arrsnged obligque %o the aseus wall (rigs.10.38 to
12,43 & 13.6 %o 13.9). Thess nuolel further underge s period

of rest and then proesed to the¢ next division,

Varther divisions take place within the spore imisisls and

ars mitotic in zmature.

Pivision IV 1 The nuclef in the ascespore imitiale (Figs.13.44 te
12.49 & 132,54, 13,10 te 13,18) elongate and undergo further
mitotieo dAivisior resulting in the piwdustion of J~mnoleats
eondition. A septum is formed resmltiimg in the formation of
2~selled spores, eseh oell with & single mucleus (Fige.13+80,
18.85),

Pivigien Y t This division synchronises, At the end of this

the £ haploid nuelei undergo further division resulting in
4-smelei (Fige., 12.81,18.88 & 12.88 to 12,59 & 13,16, 18,17 & 13.1¢0
%0 13.31) and with further septation the spores bacome 4-selled,
esoh oell with & single muelouns.


http://rig8.ic.33
http://18.lt
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Asoespore orgmisstion in the Ascomyssies is kmewn to be
»rought adbout through several nah-fun-, sometines of &
specinlined mature,  Harper (1800, 1908) first stressed the
importanee of astral rays in the Geliniletion of the sseesperes
i» the powdery mildew fungi. Later his observations were
soufirmed by MeClintoek (1048), Singleton (1053), Celson (1938},
rare (19853) and # Damle (1980) and others. All thess workers
report the radistion of the astral raya from the eemiriole
prior to the delimitation of the aseospore imisiols, Jones (1926)
md Jemkins (1934) working with Ophioholus gramimip Sasc, ond

Coxdyceps agarieiformia odserved me sleavage planes in the
eytoplass muntil after the eight ascospore inttials are formed,

At the 1ast @ivision 1.e. Divisien I1I, the eytoplasm shewed
signs of eondensation near the spindles. No svidente of astral
rays initiating the phenomencn ¢of olsavege in the aytepleem wes
ebserved, The organisstion of sscospores initials im ths shove
twe fungi appesrsd to be imitizged Dby the cyteplasmic eenéensd-
tion around the muclei fellewed by the forsation of a series of
vaguoles eealesving along the pexriphery eof the spere initiale
thus drimging about eytoplasmis oleavage in the delimitation of

aseospores.

Bagehes (1925) har reportad a different sschmism leading
to the delimitation of ascospores in ease of Puptvlaria
bolarigides Rams. Acoording to him the appearames of delisate
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shromatin metwork of beaded struetures saround the munlei prier
to the erganisation of aseospores is respomsible for the
delimitation of ascoupeores. Sush & meshanfiasm has Beim reported

in Payediells perigporoiges sné Phyllschors sosimeds)phpyde
(T1lak, 1959) and Phyllsshinis yarwoodil Patwardhaa ((1960) and
Fhyllachors symploeiovla (Jsgtap, 1967),

Resently Reeves Jr. (1967) working with Pyremewm) domsstisum
reports an suntirely different type of mechanism of assospere
delimitasion with the help of Elestron microsecepio sdsearvations.
Agooxding to him the asous vesicle sompossd of two iImit msubranes
surround the 8 haploid muclei in the ascus earlier 'lo thas
delimitation of ascospores. This structure appears to he the
agent through which the aseospores are delimited., .\atually
durin; the prosess following the semplete organizatilom of 8§
nuclsi, there is & progresrive unfelding and cemsixicrtion of Be
the apous vesicle arcund the individual nuclel, thu dringing
adout separsiion of the ascospore muclei and spere pllasm from the
ageus oytorlasm. The matirix membranes form & cuplik struetars
as they fold around the spore plasm and thus help is the
oxrgsnisation of sscospores,

In the present fumgwa 1.e. Trydlidaria msharsshilreasis
Anahosuy the delivitation of ascospore initials commimees emly

after the orgamisation of 8 haploid nuclel is compleiled, The

sondensation of the eytoplasm sround the nuelsil was uﬂcdl and



-“-

unnerets swall vasusles were sbesrved which sealassed with

cach sther thlﬁ bringing aout eytoplasmic cleavage (Frigs.18.48,
12,48 & 13,8 & 13.9) sround the nmelei which imitiated the
oslimisation of asqospore imitials sisilax %o the phenonsns
reported im Ophiobolus grsminis Jones (1926), Cordygeps
agarieifermis Jeukins (1934), Lewbosine sulegrephoides Muthapps

(1987) omé Mysewphserella myporeusis Seshadri (1967) (rigs.12.44 &
18.48, 18.10 & 18,11).



1.
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Seamary spd Conslugawms
Sexmal repreodustion is in the nature of sematoganous
ospulation and the ascl develop dirwotly from the dipleid
solls withous eryerisrs or bheoks.

Fhare is only & single nuclear fusion in the asous mether
osll Lellowed by enly a single reduetional divisien in the
ascus vhich comforss te “single Lfusion theory® eor

"Qlesussen type*.

™he ohromesons sumplment has been doetermined as A = 3
haploid.

Nuglear dtvi:toﬁu in the asous generally de not synechronise,

A% the .uauclnut; atage the spors delimitation takes plase
thmough syteplasmic cleavage bhrought abous by eondensation
of syteplagm and vasunolation, First transverse septum 1is
ti:nod At 16-nueleats stage, Purther divisions of the
nuelel and septa forsstion reawlt in the formetion of $-8
eolled lloéaptttl. eash g¢ull with a single hapleid nweleuns,
Yortiesl sepia are laid down after this stage.

‘;‘!Ilatytulil have beon substantiated by a series of Camers

:hntiji drawings as well as photemicrographs.



¥138.10.1 & 10.8. Young asei with €ipleid mueleus.

F1g8.10.8 to 18,10 Differeat shapes of dipioid nuelef
. at diftferent pastiions in m ageus,

rig. 10,51 " Beaked nuwoleus.

rige.16,18 & 10.13.Proephase I,

rig. 10.14. Pachytene with nueleoius A3 the Metésm
and 3 pairs of ehromosomen,

rix. 10.18. Diplotens showiang 3 pairs of

ehromosomes and small nueleclus, one
paly at the botten and twe ot the top.

rig. 10,14, Pipletene showing 2 pairs of ehromosomes
a% the top attachesd to the mmelesluns
and ona pair at the beédton.

rig. 10.17. Metaphase I showing 3 pairs of
Chromcaones.

Pi88.10.18,10.00 L, 0, 1,

rigs,10.81 & 10,22 .Telopbhase X.

Fig. 10,23 Endof of Tolephase I,

""‘}:::'“ 2 nucleste stage.

n‘o 10,27, mph... b § 4

rig. 10.38 Hetaphaae IIX

rMg. 0.2 Telophone- 11,

Pig. 10.%0, End of Telophase 1I,

n"'i‘::a e 4 Nucleads stage,

yig. A0.34 Prephase 11X

Figs 290,38, Anaphass IIX

ige.10.36 & 10.37.Telophage 111,
Fig3s.10.38 %o 8 nusleate stage.
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Trydlidaris mahsrashtremsis

Figs. 18.41 & 12.42 G-nusleate stage.

g, 12,43 Ascospore initiatien,

Pigs18.44 to 13,46, Uninucleaie ascosperes.

Pige.12.47 & 12,54, Divieion of the nncleus
in she assospore imitialse,

o
‘ i::‘a so i::::fl-nczoato sseospores.

Fige,18.851,18.56 & d-nuelesie aseespores.
18.87,
!1;-.2!.8!.1:.58 & G-mueleate azcospores,

-89,

!‘iﬁi&l.i‘.*l.dﬂ % Muriform asocospeores.
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4, Asecl :
These are bitunicate, octosporous, elavate, arise in basal
layers, interspersed with vertieal hyphae, amd are produced

directly from the diplodized cells,

5., Ascespores :

These are hyaline, bigseriate to irregularly biseriate,

6-8 celled, oblong, highly vacuolated, non-constiricted at septia.

6. Hypothecium :

A thin layer of interwoven hyaline monokaryotic hyphal strands
just below the hymenium and is the place where dikaryotic cells

appear,

7. Excipulum :

It is the covering of the ascocsrp made up of pseudo-
parenchymatic and prosenchymatic ealls. According to Korf (1962)
apd Mathappa (1967a) two types of excipula can be distinguished

in this fungus,

a, Ectal excipulum : It is the outer covering of the ascocarp made

up of thick-walled dark brown pseudoparenchymatous eells,

b, Medullary excipulum : This forms the inner portion belew the

hypothecium and is made up of the thin-walled hyaline to sub-

hyaline prosenchymatous cells,

E

Agecus dehiscence and ascospore discharge (Fig.15.1 )

Under the influence of pressure the ectoascus ruptures and

simultaneously the endoascus considerably elongates., The ascospores



are liberated sudcessively fro: the tip of the endoascus. The
mechanism of asous dehiscence as stressed by Butler (1939) and
others 1is of utmost Lflumportance in determining the tunieate

nature of the ascus, which in turn hae important toxonomic value.

Fegsults and Discusstion

The ahove atudy and observations perteinine to the develop-

mental pattern of the asacocarp centrum of Lecanidion gessalpinii

Anahopur revealed {its affinities exclusively towards the Loeulo-
ascomyoetes with bitunicate asci sud vertic.l byphae (may be termec
as Pseudonaraphyses according to Luttrell, 1965) as defined by
Luttrell, 1951, 1985, 1065b)., A brief sume.ry of the results so

obtained are presented belows

1, The ascoc.yp is a single locule, srunpent and attains 1ite

fullest developuent ou’slde the host with a wide cleft,

2. The eentrum of the youny ascocarp comprises of thin walled
delicate hysline pseudoparenchymatous eells followed later by the
formation of 'verticsl hyphae' which originate by the slongation
and division of the deeply staining cells present in the eentrus
in the eentrsl region ss well as the top. These hyphue arpear long
before the development of asci and are attached at the top and

bottom of the aseocarp, They have an intere.lary growth.

3, The manne: of development of the ascocarp in the earlier stages

is similar to the tsype deseribec by Cormer (1928) for hemiangio-

carpic Discomygetes and to Tryblidiella rufula by Seshadri and

Wuthappa (1963),



4, The wode of sexuil reproduetion s of retrogreasive type and

is in the nature of “gpontansous heterokaryosis® tyre.

5. The asel arise directly from the diploid oells without the
inservention of crosiers or hooks awongst the "vertical hyphae®
and develop long after the devolopment of "vertieal hyphae® and

are arranged in basal layers,

6. The oleft of the ascooarp 1s formed by the lateral distension
and disintegration of the outer stromatic layers during the
development of the fruiting body, which in the final stage

appears discold with a wide opening similar to Tryblidiella rufula,

7. The ‘epistyoma' or 'modified epithecium! ig a thin layer at the
top of the ascocarp resulting by the intermingline of the bulbous

tips of the branched vertical hyphae with thé disintegreted apper

stromatic tells and is heterogenous in nature, composition and

origin,

8, Asous dehisoence is similar to that of Lecanidion atratue

Butler (1939) and Tryblidiella rufula Muthappa (1967a) and is

termed as "Endoascus tvrpe“.,

The pattern of the development of the ascocarp eentrum agrees
with that of Glonium stellasus, Hysterographium feaxini and
Tryblidiella rufuls but differs frox the former two iz having no
ssocogonia, with 'vertieal hyphae' amongst which bitunicate aseci

develop later exhibiting the typiloel "Glonium" type of ascocarp

eontxu_.



It has alrendy been discusacd earlier th-t this genus was

placed under different orders belonring to Ascohymeniales

series due to the Jlack of ontologiecal gtudies in respeect of the
aev.;opntntal pattem o: the ascocarp 'centum'! characters which
have gained vital importance 1in the wodernm conecept of the taxono-
nic treatment of this heterogenous group of fungi. Firstly it
was Miller (1928, 1949) who suggested the rearrangezent of this
heterogenous group Into & more homogenoug system taking into
consideration the "ascocarp sentyum® 83 the ohief charaeter and
was later emphasised by Nannfeldt (1932), ‘ehmeyer (1926-1935)
and Luttrell (1951, 1985, 1968a),

The present developmental studies carried out by the writer
proved th t this 'oup~-fungus' is definitely &n ascoloculare in its

affinities hoth in respect of "verticul hyphae”,

According to Luttrell (1965) the distinct vertical paraphyses-
like hyphae developing in the centrum of Loculoascomyecetes prior
to the formation of asoi are properly terred "pseudoparaphyses®
and the "paraphysoides™ of other workers are homologous to
"pseudoparaphyses”, Xowalski {(1965) defines three types of
sterile threads 1. Furaphyses, similar to Luttrell {19é8)

2. Paraphysoides - are those h:phae which are attached at the

top and bottom of the ascooarp from the beginning. 3. Pseudo~

paraphyses are those which grow from top to the boitom with

free tips, Subsequently Kowalski (1966) adonted “paraphysoides®”
for designuting those h)phae which were attached &t the toyp and

bottom o! the ascoosrp from the beginning as in cave of Preussie
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funieulata, But acocording to Luttrell (1965) the “paraphysoides®
and "paendoparaphyscs® of Kowslski (1965, 1966) are synonyms.

In view of their neture, elongation by iIntercalary growth,
and origin long befcre the development of asei, the *"vertical

hyphue* observed in lLecanidion ccesalpinii are closely similsr

to those observed by Dodge (1937}, Chesters (1938), Jones (1926},
luttrell (1953,1964), Kowalski {(1968), Corlett (1967), Kennedy
and Stewsrt {1967), Routien (1956) and recently by Seshadri and
Muthappa (1969) and also siwilar to those descr:ibed by Gordon
(1966 and 1968), Althourh some of the fungi worked out by the
ahove mentioned workers belong to Ascohymenloeles series with
unitunicate ascl, the 'vertical hyphae’ have been described as
*Pasudoparaphyses” becauss of their paturxe, structure snd erigin.
On the basis of writer's studies and obhpervations, and their
sssentially intercalary groeth and their free tips, the ‘vertiocal
hyphae' obtained in Lecanidion esesalpinii may be described as
'Intoruala;g garaghzaeo’. The upper ‘epitheciun-like' structure
formed by the intermingled tirs of the branched intercalary
paraphyses together with the dlsintegréted upper stromiatic cells
is heterogenour in composition, structure and origin thus lacks the
characteristice of a true epithecium obitained in the true

I'iscomycetes and 1s similar to the structure of Tryblidiella rufula

and way be termed as "Epistrowa”.

The scxual reproduction. is of retrogreszive type. and is

similar to that reported for Parodiella paraguensis by Tendulkar

(1969) and may be desoribed as "Sponteneous heterokaryosis®,




As the gross moxphological characters oi the asecooarp of

Lecanidion caesalpinii indicate 1ts Discomycetous affinities but

the presence of bitunicate asci, nature »f the developmeni of
ascocarp, origin and nature of 'vertical hyphue' would place the
genus under Looculcascomycetes. FLarlier literature shows thut
such cuplike fungi with bitunicate asel were nlaced under

Patellariacese.

Luttr«11 (1965a) r-cognized 4wo families under Hysteriales:

Hysteriacese and Patellarisceas and accordin: to him the genus

Lecanidion should go under Patell ariacece of Hiyvegteriales., Maller

and Arx (1962) place the genus Lecanidion in Patellariace:ze of

I'othiorelea of Ascoloeulare geries,

The investigations carrlies out by the writer into Lecemnidion

caesalpinii Anehosur heve shown that the ascoecarp of this fungus

develops and opens iu & manner gimilar to that interpreted by

Kort (1962) and is thersfore termed as "DISCOTBECIUM®".

On the basgis of this detelled study into the developmental
Pettern of the ascooarp, its centrum cheracters, nature and
origin of intertheciel thre:das, bitunicate nature of asci eond
their endoascus type of ascus dehisc: nce and above all the highly
hetexogenous naturc of the episiroma, the fungus Ledanidion

caesalpinii inahosux should find a plece under the Pawily

Patellarizeceae, Order Hysterizsles (Dothiorales of Muller &
Arx, 1962},




EXPLANATION OF PLATE 16

Lecanidion oaesalpinii

Pir. 16,1. Photograrh showing the germinated
ageosporgs ohtained from water-
agay medium under laboratory
conditions,

Fig. 16.2. Photomicrogreph showing the
aggregated myceliuw turning to

brovn, below the hogt epidermis.

Fig, 16.3. Fhotomicrograph showing the
ascocarp initial (Spherical stromatic
body) below the epidermis.
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EXPLANATION OF PLATE 17

Lecanidion esesalpinii

Fig. 17.1. Photomicxograph showing the young
ascecarp usde up of dlack thick-
walled pseundoparenchymatic cells
and ite erumpent nature,

Fig. 17.2. Photomierograph showing the young
ascoosrp mode up of thin-walled
hysline cells in the ¢entral
region and outer thick-walled
psendoparenchymatio cells,

Fig. 17.3. Photomicerograph showing irregulerly
arranged'vertical cells’ (atained
heavily) in the central regions and
note the elongating vertical cells
at the periphery towerds top and
bot tom,
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Fig. 19.1.

Flg. 19.8.

Fig. 19.3.

EXPLANATION OF PLATE 19
Lecanidion esaesslpinit

Phostomicrograph showing the *Vertical
hyrhae! eontinuous from roof to the
bottom of the ascocarp. Note the uni-
nuoleate goudition of the vertieal
hyphel cells.

Fhotomiorograph showing the further

growth of ‘vertical hyphoe' and the
differentisted hypotheeium (deeply

stained oells) at the dottom,

Photonicrograph showing the further
growth of the 'Vertiosal Hyphae' and
the ascoearp.
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EXPLANATION OF PLATE 18

Lecanidion caemzlpinii

Fig. 1£.1. Photomicorograph showing the further
elongated ‘vertical cells' in the
central region,

Fles.18,2 & Thotomierograph showing 'Verticel
18,3. ocells' becoming hyphae-like and

toueching the roof and the hottom
of the ascocarp, Note the deeply
stained gells et the haase and along
the inner perirhery which bring about
the horizontal groxth of the
BBCOCELP.
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Fis. 20.1.

Figs. 20,2
&8("'3.

EXPLANATION OF PLATE 20

Lecanidion eaesalpinii

Phaotomicerograph showing the branching
of the ‘vertical hyphee' at their
apioal region and a thin layer of
spistroms st the top,

¥
Fhotomicrograph showing the orxigina-
ting ascl amongst the 'Vertical
hyphae'.
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Fig. 21.1.

Fig. 21.2,

Figs.21,2
& 21.3.

EXPLANATION OF PLATE 21

Lecanidion caesalpinii

Photomicrograph showing the profused
branching of *"Vertic.l Hyphae®.

Photomicrograph showing prominently
vacuolated eells of the 'Yertiocal
hyphae' and their branching. Note
the epistroms,

Photomicrograph showing amall pockets
of epistroma over the hymenium formed
by the union of tips of branched
'VYertioal Hyphae' together witt the
disintegrated stromatic cells.
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EXPLANATION OF PLATE 32
Leoanidion oaesalpinii

Fig. 22.1. Photomiervgraph of the
agcocarp showing the
developing asci of
¢ifferent stagea., Note
the erumpent nature of
the =2scocarp.
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CHAPTER 3
NUCLEAR BEHAVIOUH, CHROMOSOME COMPLEMENT /ND ORGANIZATION OF

ASCOSPORES

Little 1is known about the cytology cf the meabers of this
group t,0, Hysteriales except for the recent work of seshadri

(1967) and Vuthappe) on Tryblidielle rufule obtained from

different hosts. The work done on the relatec fungi lysterogranhiuw
fraxini Zogg (1843) and Glonium stellatum Luttreil {1953) pertains

to the developmental aspect with no cytological studies.

Nuclear events in the ascus

In short, the goenerul trend of the nuclesr events as they
ooccur in the macus of this fungus to be followed by detailled
account on this phase, his been given here for the proper

understanding of the nuclear behuviour at a stretch as & whole,

It is already discussed that the sexual reproduction is in
the nature of "Spontaneous hetervkaryosis®™ type resulting in the
production of dikarsotie ascogenous cells where Karyogamy takes
place and the asci develop direotly from the diploid ¢ells without
the intervention of croziers, This is the only diploid stage
observed in the life-cycle of this funrus., Later this diploid
pucleus in the asous vndergoas & reduction division followoed by
two mitetic divisions resulting in the formation of 8 nuclei. The
asoospore initials are recognised at S~nucleste stage and further
mitotic divisions of the pucleus in the spore initials rosult in

the production of G6~8~celled spores, eech cell with a single
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nucleus. The terminology used in these pages to deseribe the
eytological events is the one employed by Singleton (1953), The
1 and I] divisions together repregent Meiotic phase. The
division I being the reductional and the subsequent divisions

are mitotic and are indicated by Division III ete.

Behaviour of the Diploid nucleus in the Ascus

The agcus direotly developrs from the diploid cell, The
outer wall of the sscus develops [first later followed by nuolear
divisions within, It was rather difficult to trace the development

of the two walla of ascl in thelyr gariier stages of development.

rivision 1

Usuilly the diploid nucleus is situated in the central
position of the sscus and sometimes in the apioal region. At this
stage the diploid nucleus is homogenous in appearence and measurss
1,8-2,4 P (Figs.23.13 to 23.23 & 24.13 to 24.20), The shape of the
nucleus also varies from sphericsl to ovoid (Figs.23.15 to 23,19 &
24,15 to 24,16). Just prior to the division the diploid nucleus
expands conpliderably attsining an lrregular ghape measuring upto
4.5'P (Figs.23,20 to 23,23 & 24.17 to 2;.20). At this stage a
highly reticulate mugs 0f chromosomes can he observed accompanied

by & prominent nueleolus (Figse.23,24,23,25 & 24.21).

Prophase I : The earlier diviations were rather not recognisable

since the whole chromatin mass took deep stain.



No slear Pachytene wos visible. However, the Diplotene was
elearly observed w:th & prominent nuclecolus and 38 paeirs of

chromosomes, Usually 2 pairs were seen attached to the nuclsolus

ané the other was free (Vigs.23.26,23.27 & 24,22, 24,23).

In Prometaphase the size of the nucleolus was considerably
rediced and the chromosomes were also condensed in length {Fig,

23.28).

In Metaphase I: The nucleolus coupletely disapperrs und 3

pairs of chromosomes arv clearly visible in the equatorial

plate (Fig.23.29).

In Anaphese I : Three chromosowes pass to each pale (Figs.

23.30 & 24.24).

In Telophase I ;: A bridge was formed conneciing the two
orcanising haploid nuclei (Figs.23.81,23.32 & 24.25 % 24,26},

rmeasuring 1.8«-2.5 B ag reported in »phaeyostilbe aurentifolia,

Dothidea collecta Luttrell (1944 & 1951), losenscheldisella

sugeniae Ansnthanarayenan (1964) and Seshudri (1967) in the allied
fungus Tryblidiella rufula. At the end of Telonhage I two
daughter nuclei are orpanisec eround the chromosomes at both the

poles.

Nivision I 3

The two haploid nuclei r sulted after the first d.vision
are smaller in sige (0,9-1,2 p) than original diploid nucleus
(Fige.23,38 to 23,36 & 24.27, 24.28), These two nuclel undergo

a period nf rest before undergoing the mext division.

Mataphase II was obgerved (Fi(5.23.36 to 23.38 & 26.1 to 26.3)
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However non-synthronization of the divisions of the two
nuclei were very frequently moted. 4 haploid nueclei were formed
which undergo third division after a period of rest (Fl;u.ﬂS.‘b.,

25.41 to 25,44 & 26.5 to 26,8),

Division II1 @

The orientation of the nuclei inthis division is either
parallel or slightly oblique to the longitudinal axie of the ascus.
The division is obligque to the ascus wull, At the end of
Telonhase III (Fige.25.45 to 25.49 & 26.9,26.,10) eight haploid

nuclei are organized (Fige,25.50 to 25.54 & 26.11, 26.18). These
nuclei undergo a periodof reat and then enter into the Division IV,
Further ivisions IV and V and VI take place in the spores resulting

in the formation ot 6-P-npuoleate spores, one nuecleuns in sach cell,

It is quite clear from the foregoing aecount of the nuglear
events ooccurring in the ascus of Lecunidion easesalpinii Anshosur
that of the six divisions, the first one 1s always reductional

and others are mitotio divisions.

On the basis of the above studies and observations, the

haplold number of chromosomes in lecanidion caeszlpinii is

determined a8 n = 3 and diploid number 2n = 6, In ihe allied

fungus Trybiidiella rufule, the hapl :id nucber of chromosome i

reported to be n = 2 (Seshadri 1967),



EXPLANATION OF PLATE 24

Lecanidion caesalpinii

Flg. 24.1.
Flg., 24,2,

Pig. 24.3.

Figs.24.4 &
24,5,

Fig, 24.8,
Pig. 24.7.

Figs.24.8 &
24.9,
Figs.24.10,

Figs.24.11
& 24.12.

Fig., 24.13.
Fig., 24.14.
Fig. 24.1b,
Fig. 24.16,
Fige.24.17

& 24.18,

Figs.24,19
& 24,20

Fig. 24.21.

Fige.24.22
& 34.23.
Fig, 24.24.

Figs.24.25
& 24,236

F“’ o 24.27
& 24.28,

Photomi oxograph of Figa.23.,1 & 23.2,

Photomicrograph of enlarged vegetative
nucleus,

Photomicrograph showing momokaryotie and
Dikaryotic hyphal atrands,

Photomierograph of Figs.23.3 & 23.4.

Photomicrograph of Fig. 23.5.
Photormticrograph of Figs.23.6 & 2%.7.
Photomicrographs of Flgs,23.8 & 23.9.

Diploid nucleus in the ascus mother aell,
rhotomierographk of Fige.23,.10 & 23.11.

Photomicrograph of Fig. 23.13,
FPhotomicrograph of Fig. 23.14.
" of Fig, 23.15.
" of Fig., 23.18

Photomicrograrhe of Figse,23.20 & 23.21.
" of Figs.23,22 & 28,28

Photomicrograph of Flg.23.24.
Photomlcrographas of Figs,.23,.27 & 23,28,

Photomlerogyaph of Fig.23.,.30.
Fhotomierographes of Fige.23.31 & 23,32,

Photomlerograrhs of Figs.23.33 & 23.35.
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Nuelsar movement in the ascus

It is wellknown that the orientation of the nuclear spindle
determines the manner of arrengement of ascospores in the ascus,
In this fungus the first division is perallel to the longitudinal
axisz of the ascus and II and Iil are oblique, and the eight
nuclel are arranged oblique to the ascus wall indicating the

biseriate formition of sscospores.

Organization of ascospores in the ascus

In Lecanidion caesalpinii Anahosur the delimitation begins

at 8-nuclente stage through condensation of cytoplase and
completed after the Divizion VI, Small vacuoles were observed in
the oytoplese around the nuclei which coalesce and bring sbout the
cytoplasmic cleavage and delimitation of ezcospores (Fige,25,53,
25.54 & 25.56; 26.14¢ to 26.16), similar to the mechanism reported

in Ophiobolus graminim, Cordyceps agariciformia, Myeosphasrella

myasorensis and Lewbosina aulographoides by Jones (1926),Jenkine

(1934), 3eshadri (1967) and Muthappa (1967) respectively. A
thin wembrane was formed around each spore initials which later
develop into well developed ascospores.

The septation of the spores was studied in detail. The
nucleus siituated at one end of the spore initial undargoes
division IV (Figs.25.6) & 2Y.1) resulting in the formation of
binucleate aspores {Figs,.25,.56, 25.57, 25,62 & 26,17). A septum

is laid down between 2 nuclei in sach spore thus oompleting the



forzation of two-eel!les ascosporca, fter the pivigion Vv

4 nuclei ayxe forwed two in each cell., Vacuoles are prominyntly
visible which bring about the cytoplasmic cleavage and two more
gepta are formed thus leaving each e¢ell with a single nuoleus.
The 2 nuclel are sitvated at the tips and the ott~r two Anclet
necr the middle septum, and thus each oell is left with o single

nucleus (Figs, 25.58,25,63,28,64 & 26.18,27.2), Mring idvision Vi

probably one or We oi the four nuclel mey not divide resuliing
in the formation of 6«8 nucleate spores (Figs.25.59,25,60,25.65 to
25.68 & 26,19 to 26,20, 27.3 to 27.7}). Vaouolvs arc promimently
visible,.gach nudeus is surrounded by a big vacuole represent cng
a cell (Fige.25.4b, 25,66 & 27.4, 27.5)., Septa arc laid down,
euch cell with fnucleus situated eilther neer the septum or the
side wall of thespore thus resultine 1in the formation of
ascospores with 6«8 cells each with a sinple nucleus surrovaded
by & big vacuole (Five.26.67, 26.68 & 27,8, 27.7). Well developed
spores &re 6-8 celled, sach cell with : single nucleus surrounded
by big vacuol: ant the apores src hyaline ind arrunged biseri. te
to irregulerly biseriaie in the ascus (rigs.25.59, 25.60 & 26,19
to 26.21). |
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1.

2.

3.

5.

6.

Sexual reproduetion is in the nature of "Spontaneous
heterokaryotis® type snd the asci develop directly from

the ascns mothey oells without the croxiers,

There iz only one nuclear tusion occurring in the ascus
mother cell, is followed by a single reduction division

similar to "Claussen type",

The chromosome somplement has been determined to bhe

n = 3 haploid.

Nuclear divisions in the ascus seldom synehronisze,

The organivation of aecospores is brought about by the
mechanism of ¢y toplagmic cleavage through condensation

of cytoplasm and vacuolation, First septum is laid down

&t l6-nucleate stage and further septa after the subsequent

mitotie divislong reﬂuitlng in the formation o0f 6~8-08lled
ascospores, each cell having a big vaouole «nd a single

nucleus.

The results obtained in the zbove studies have beon
substantiate? by means of photomicrogrephs as wel) am

camera Lucida drawings,



EXPLANATION OF PLATE 23

Lecanidian caesalpinii

Fige .23,1 & 23.2, Uninucleate hyphal cells.

Figs.23.3 & 23.4. Division of the vegetative
nueleus (Telophase).

Pige.23.8 to 23.7. Dikaryotic ascogenous oells.
Fi;l. 23,8 & 23,9, Karyogamy

ri&l. 23.10 & 23,11,

Figs, 23.12 to 23.21
Fi‘ﬂt 23.22 & 23.33.

Figs. 23.24 & 23,25,
Flge., 23.28 & 23,27,

Pig. 23.28
Fig. 23.20
Figs .23.30

Figs,.23.81 & 23.32.
Fige.23.33 to 23,.85.
Figs.23.36 to 23,38,
Fig. 23.39
Fig. 23.40

Young asci originating by the
along.ition of the diplodized
eells.

Dirloid nuelens in the ascus.,
Provhase I,

Fachytene,

Diplotene
Prometaphase.

Metaphase 1.

Late Anaphage 1.
TEIbphast I.

2-nueleate state,
Metarhase II
Anaphase 11

Telophase I1
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Figse.
Fige.,
Figs.,
Fiege,

Fig.
Figs,
Fig.
Figs.
Figs

Fig.
Figs.

Figs.,

Fig.

EXPLANATION OF PLATE 28
Lecanidion caesalpinil
25.41 to 25,44, d-nucleate stage,
25.45 to 28.47, Telophase III,
28.48 to 25,49, End of Telophase II1.

25,830 to 25.84., S-puclezte stage., Note
the vacuoles in Fige.25,53 &
Fig.25.54.

25.85. ‘mcospore initiels.

25,56 & 23.857. 2-nuoleate ascospores,
25,58, 4~nucleute ascospores.
25,59 & 25,60. 6~8-nucleate asoospores.
25,61, Division of the nucleus in
the young ascogpore,
55.62. 2-nug¢l este ascospore,

25,63 & 26,64, 4-nucleate asoospores, Note
the vaouoles and sgsepta.

25.88 to 25,67, 7-nucleate ascospores.

as .88, S-nueleate ascessnore,
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EXPLANATION OF PLATE 26

Lecanidion caeszlpinii

Fign.26,1, 28.2 & Photomiorographs of Fige.23,.36,

26,3, 23,37 & 23,38 resrectively,
Fig.20.4. Photomicrograph of Fig., 23.39.
Fig.28.5, " of Filg., 25.42
Fig.28,.6. - of Flg. 23,40
Fig.26.7. " of FPlg. 25.41
Fig.26,8, " of Filg., 27.43
Fig.28,.8. . of Fig., 25.4%7
Flg.26.10, kEnd of Telophase III,

Figs.26.11,26.12, vrhotomicrographs of Figs.25,50,
26.13,26,14, 25,.,51,25.52, 25,53,25,084

26,15 respeotively,
Flg. 26,186, Photomicrogreph of Fig.25.55.
Fig. 28,17. " of Fig.28.57
Fi‘t 26.18, bt of Fig.ZE.BS

Pign,26.19 & 26,20, hotomicrographs of Fige.25.89 &
25,60,
Fig, 26.21. well developed ascospores in the

agensg,
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CHAPTER 1

TAXON MY OF TRYBLIDYILL. INPRICA ANAROSUD

Intyoduetion

The genus Tryblidiella was founded by Saccerdo (1883) fo: a

"discom; oetous™ funcus with Tryblidiella rufula (Spreng)acc.

{Syn. Hysterium rufulum Spreng.) 8s the type speciea; later this

genus was feduced to a sub-yenus Tryblidium by Fllis and fverhart
(1892)., Furthe: Rehm (1904) divided the genus Tryblidiella into

two sub-genera viz., Kutryblidiella characterised by 2-0e¢lled

brown ascospores and Rhytidhysterium with X-celled ascospores,

Muller & Arx (1962) have recognized futryblidiella for le-septate

apcospores provided with germ pores and Ehytidhysterium for 2 or

more septate agscoospores lacking germ potres.

Petrak (1957) has pleaded for the usage of Rhytidhysterium
Rebm. treating Tryblidiells Sacc. as its synonym and according
to him R, rufulum (Spreng.)} Petrak (Syn: Tryblidiella rufula

{Spreng)-acc.) is thae type species, However, in the recent years

the name Tryblidiella Sacc, is employed by Luttireli (1955),

Muthappa (1967}, Seshadri & Muthappa (1969) end others., Hence

the writer also has adopted the naue Tryblidiellsa race, in the

pregent account of his study,

Originelly this genus was described by sSprengel as [ysterium
rufolum indicating the confusion regarding the fdentification of

this genus, Recently species of Tryblidiella have besn wrongly

desoribed as fysterium by Tilak (1963) and Tilak and Lamschandra
rao (1968).



This confusion had arousecd becau.e of the treatzent this
genus has Teoeived from different taxonomists who had pluced it
under different families and under different orders mainly based
on the gross wmorphologienl characters, The morphological characters
of this genus show its affinities to I'iscomycetes belonging to
~-scohymenieles series but the presence of bitunicate asci show
closer affinity to Loculoascomycetes., Tutler (1939) and Muller
{1984) have confirmed the presence of bitunicate aseci in the

family Patell.riace.e in which the fungi with bitunicate asci

produced in cup-like frulting bodies were included previeusly

as seen in the literature,

ClementSand Shear (1931) have included the genue Tryblidiella

under Hysteriacease of Phacidiales and [ermataceas of Pezigales

purely based on the morphologioel charazctera. It is included in

Hysteriacere when charrcterised by the presence of coriaceous or

subooriasceous apothecia with 8 narrow slit and in Deruataceae when

it has eiliptic to oblong apothecis opening by a wide cleft, thus
making the position still more confusing regarding ite exact
taxonomic position and nomenclature of thig genus. Nannfeldt

{1932) treats this genus under Patellariaceae with affinities to

Discomycete Lichens,

Luttrell (1953)censiders the grnera Tryblidiella, Lecanidion

and Johansonia charscterised by discoid ascocarps with longitudinal
s1it and bituniczte agei ns "Bltuniocate Discomiocetes™ which
acoording to him should find ultimately; a place under Iysteriales
of loouloascomycetes. Muller and Arx (1962) place the genera

Lutryblidiella and Rhytidhysterium in Patellariacese of
Bothiorales.
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Marsin (1961) (Vvide Dictionary of Pungi 1961) has recognised
two families under Hysteriules vix. Hysteriaceae: oharaoterimed

by elongated asoocarps having narrow oleft, Patellariaccae:

characteriased by discoid ascocarps with wide oleft, This 1is
followed by Luttrell (1968a).

Recently Muthappa (1967,1987a) and Seshaeri(1967) have

pleaded for the inclusion of this genus in the Vatellariacese

(0. Hysteriales) based on their developmental studies corried out

on Tryblidiella rufula.

This confusion regarding the identification and taxonomie
position of this genus was due to the lack of enough studies into
the developmental pattem of the ascocarp ‘centrum’, BDBut the
recent work of Seshadri and Muthsppa (1969) on Tryblidiella rufula
has greatly helped to determine the taxopnomie position of this
genus., Therefore in a view to bring about still more elear idea
about the corract nomenclature, diagnoeis and its exact taxonomic
position, the writer earried out an intensive investigations into
the developmental pattern of the ascocarp centrum, nature and
origin of sterile thresads, nuclesar behaviour, sexual reproduction
and ascus dehiscemce in one more species of this fungus genus vis,

Tryblidiella ipdica,s new species descrided and collected by the

writer on dead brunches of Seoutia indica Brongn,.{lthamnacess) as a

saprophyte at the Coorg Forests, India, The following account
relates to such a study carried out by the writer during this
period,



Deseription and disgnosis of the fungus (Figs.28.1 & 28,2)

Tryblidiella indica Anahosur

Sydowia 1969 {in Press),

Ascocarna black, carbonaceous, scattered, erumpent, uni-
loculate, discold to slightly elongated, 1,8-3 mr, long, with a
moderate siged long slit which opena at later stages., Loecule
strométic, cupulate, lips curved, joining the upper stromatic
la.er formed by the union of the tips of the sterile thresds and
disintegrated upper stromatic gells, upto 1 mm. broad and 0.8 mu,

hiﬁj’lo

Asci bitunicate, pedicellate, oylindrical, more or less

arringed in wall-la)ers, 200-220 x 18-20 e

Ascospores dark-brown, elliptical, uniformly 3-septate, ond
cells slightly tapering at the tips, constricted .t septa;, uni-
seriunte, 30-32 x 12-15 p, Sterile threads slender, hyaline,
septate unbranched at the apex, persistent, intermingled with asci,
the tips uniting witt the disintegrated stromatic celis at the

apex giving the appesrance of an epithecium-like structure.

On the dead twigs of Scutia indica Brongn.(Rhamnacese)

collected by the writer st Coorg Forests (Mysore State) India,

duriag October 1986, M.A.C.8.Herb.No . 540,

Remarks : Vorhers (1939) recognises only two species of Tryblidielle
viz. T. rufula (Spreng.)sacc., and T. fuscs Rehm. based on :
1. Striations on the lips of ascocarp, 2, thiekness of ascocarp lip,

3. Colour of the hymenium and 4, Colour of the ascocarn,
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Muthappa (1967a) studied 10 ecllections of Tryblidiells

rufula obtained from 10 different hosts and Scutia indioa is one

of the hosts on which the writerxr also collccted a species of

Tryblidiella, Tence & comparison wi:s made between the writer's

collection and Tryblidielia xufula {Table 1) with the fo1lowing
resulte:
Table 1
Comparison between species of Tryblidiella occurring on

Scutis indica

AR ek W me wh s e e W A e e SN AR e e Wn e MR e e B W a R M A e YR ae

gg: Specles Ascocarp Hymenium Asci . scospores
1. T.rufula(Spreng.) Discoid to Brick- 160~ 22-28 x
Sace, sub-discoid. red 177 x 9-10 g
(c.f.Muthapyna, Lips strie- 10-12 p
1967a) ted with wide ¢
cleft 1-2,5 x
0.5 mu,
2. T.indica Piscoid to Ash colo- 200- 30-32 x
Anshosur elongated, ured to 220 x 12-14 p
1ips not slightly 18«20 p
striated, black.

Cleft narrow
1.8-3 mam.long,

- o 4 am e Sm e s N B MR e SR e e o e M we e A Y we W ome we W ml a dr d

Interthecial threads in T, rufula are branched or bifurcated

at the arex, but in I, indice they are simple.

It is elear from the above table that the writer's collection
differs from T, rufula in having :
1. Discoid to elongate ascooirrs, withn narrow cleft,non-striated
lips, black and carbonaceons in conmistenoy.

2. Hymenium is ash ¢oloured io slightly black,
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CHAPTER 2

INTERNAL MORPHOLOGY, STPUCTURE ~Ni: DEVELOPMENT OF Tii ASCOCARP,

SEXUAL REPRODUCTION ANDI' ORIGIN OF ASCI AND ASCOSPORE DISCHARGE

Jntroduetion

Tryblidiella indica Anahosur ig avajilable abundantly in the

foresis of Coorg (India) and persists throughout the year sapro-

phytiecally on the twiga of Seutia indica, This fungus wes

especially selected for & study intn the internsl morphology, the
centrum development and nuclear beaheviour and other related
phenomena becauss of its certain distinetive charaecters from

T. xrufula with a view to brinr about still more clear understanding
about the developmentsl patiern of the ascocarp 'centruxs' and its

exact taxopomic position of the genus Tryblidiella Sacc,

Historical review

The recent work ¢f Seshadrl (1967} and Muthappa (1967) on

Tryblidiella rufuls is the only one reported in this genus. Zogs

(1943) and Luttrell (1953) have worked out the developmental
patiern of the ascocarps in the allied fungi like Hysterographium

traxini and Glopium stellatum respectively both belouging to the

family Hysteriacere. All these huve been included in liysteriales

(hothiorales of Muller and Arx 1962),

The wode of sexual reproduction as far as known in this group
i# of retrogressive type, Seshadri (1967) and Muthappa {(1967) have
reported the sexuality to be 'somatogamy' in T, rufula. lowever,

7Yoge (1943) and Luttrell (19853) in Hystcrographium fraxini and
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wall mude up of thick~walled dark-brown pseundoparsnchymstice
cells and the cen¥ral reglon made up of thin walled, deliecate,
hyaline prosenchymatous ¢eclls and was considered to be & pre~
dotermined oavity for the developingeterile threvuds andé asci
within (Fig., 30.1)., No specitlised sex organs were observed at
this stage a2s they were also observed in case of Hysterographium

fraxini and Gloniuz stellatum. Also no s¢x organs were found

respongible for the initiation of the ascocarp but usuaslly in
Discomycetaes belonging to Asgohymeniales the ascogonium is the
first to appear during the process of development es reported in

Viorchella esculanta {L.) Pers. and M. sonica Fers,.{Gries 1940),

Nelvella elastica Bull, {McCubbin 1910), and H. orxispa Fr.

(Carruthers 1911),

Further development of the ascocarp was indicated by the
origin of the deeply staining eells arrunged one above the other
filling the central region (Fig,.30,2), However, these vertically
arrangec cells appear to be continuous from top to the bottom of
the ascocarp bhehaving like "pssudoperaphyses” (Luttreli, 1965)
or paraphysoides (Kowalski, 1963, 1966), Charsoteristic of the
*Glonjum"type of 8scocdrp eentrum., As these vertioally arranged
cells were continucous from top to the bottom of the ascocarp even
at the younger stages, it was rother difficult to trace thelr

exact node of origin (rig.30,.3).

In advanced stages of ascocorp development, these vertioal
cells appear clearly to be continuous from top to the bottom of

the ascocarp., These vertical cells designeted as ‘vertical hyphae'






EXPLANATION OF PLATE 20

Tryblidieliz indics,.

Fig. 29.1. Fhotomicrograph showing an
ascospore lodged on the host,

Fig. 20.2. Phétograrh showing gerninated
aseoppores from weter-agar medium
under ths laboratory conditions.

Fig. 29.3, Photomierograph of an young B8sCOCAIrp
consinting of Tseudoparenchymatioe
ocells showing erumpent nature,
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Sexual reproduction and origin of asei

No specialiged sex organs were observed either hefore tte
initiation of the ascocayrp or in the ventral region of the young

developing ascocerp, similar to Tryblidiella rufula (Seshadri &

Mutheppa 1969)., BPut Luttrell (1953) and Zogg (1943) have reported
the presence of ascogonia in the allied fungi like Glonium
stellatum and Hysterogvaphium fraxini respectively. The earliest
signs of the development of ascl are represented by the prasencs
of uninuoleate deeply stained hyphal cells present in the
hypothecial region (Figs.34.1 & 34.24). Two uninucleate hyphase
lying close-by fuse dissolving the intervening wall in a manner
similar to 'cell fusions'® in rust fungi (Fips.34.2 to 34,11 & 34,25
& 34,27). This plasmogamous copulation results in the formation
of a spherioal cell wherein the two haploid nuclei fuse to produce
the diploid nucleus which is almost double the size oif the two
fusing haploid nuelei (Figs.34.12 to 34.13 & 34,28), Further the
diploid ecell 1.e. the ascus mother cell directly grows out
vertic:ully into asous without indication oy intervention of
erosziers or hooks (Figs.34.14 to 34.23 & 34.29 to 34.31). These
young asci grow amongst the ‘*‘verticul hyphue' whioch have

originated lon: before the orxigin of asci.

Thus the sexual reproduction in Tryblidiells indica is

of "retrogressive type® similar toWhe one reported in Tryblidiella
rufula and accordingly may be termed as "Somatogamous copulation¥,

In Rhytisma scerinum {(Pers.)i'r.,the sexuality is in the nature of

"Farthfnogamous copulation” Jones (1925) while in Aseobolus
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and composition, lacking the characteristics of 'true epithecium!
found in DMscomycetes of Asochymeniales series and is similar to
the one deseribed by Seshadri and Muthappa (1969) and Thyr and

Shaw (1966) in Tryblidiella rufula and lypodermella arcuata

respectively,

2. 'Yertical hyphaa'

Thess hyphae appeur very esrly in the developiny ascooarps
and are found to be attached at the top and hypothecial region in
the bottom long before the development of asci, Their furiher
growih is probably through intercslary growth, Later the tips of
thess "vertical hyphae” become free at ithe apex which together
with the disintegrated oells of top most layer of cortic«l sells
represent an "epithecius~like® structure., The vertical hyphae are
neither bifurcated nor branched at the apex as against bifurcated

to branched vertiell hyphae of Tryblidiella rufula (Seshadri 1967),

3. Hymenium

A fertile laver comprising of cviindriocal asci which are
arranged more or less in the wallelayvers of the cavity interspersed
amongst the '‘verticasl hyphae' which are continuocus firom top to the
hypothecial region in the dottom and always the asci originoate
after the origin of these 'vertical hyphse', & chief character

0! pleoapora type of ‘'centrum’,

4. Asci :

They are bitunicate, eylindrical, pediceliate, more or less
lining the entire cavity, produced direatly from the diploid cells
without the intervenidon of cerosiers or hooks.
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EXVLANATION OF FLATE 34

Tryblidiella indica
Fig,34.1. ninueleate hyphsal strands,

Flges.34.2 Different stages of somatogamous
to oopulation between hyphal

34.9 strands,

Flgs.34.10

& 34.11 Dikaryoiic stage.

Fign.34.12

& 34,13 Karyogamy

F1g8|34¢14
to Different stages of growth
34,23

of agcl,

Fig. 84.24 Thotomicrogreph of Fig. 34.1.
Fig. 34,258 Photomicrograph of Fie. 34.3,
Fig. 34,2€ Photomicrograph of Fig, 34.8
Fig. 34.27 Photomicrograph of Fig., 34.10,
Pilg. 34.28 rhotomierograph of Fig, 34.13.
Fig., 34.29 Ph&tomicrogr&pb of vig, 34,16,
Fig. 34.3¢ Thotomicrogrvarh ot Fig, 34,20

Flg. 84.31 Tootomlcrograph of Fig. 24.21.
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Fig. 35.1.

Fig. 38.2-

EXPLANATION OF PLAT.. 38

Iyyblidielia indiea

Fhotograph & showing the
different parts of 8 well
developed Discothecium,

Thotograph showing the
dehisecence of asci asg well
as their bitunicate nature,
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4 EXCIPULUM
4a ECTAL

EFISTROMA
2 HYMENIUM

4
i

4b MEDULLARY

3 HYPOTHECIUM




CHAPTER 3
NUCLEAR BEHAVIOUR, CHROMOSOME COMPLEMENT AND ASCOSPORE ORGANIZATION

In brief, the general trend of the nucle&sr events in the ascus
are given here for the proper understandinz of the nuclear

behaviour es &5 whole.

It has already been pointed out that the mode of sexual
reproduction is sometogamy, leading to the formation of diploid
¢ell where karyogamy takes place. This ascus mother cell develops
directly into an ascus. This 1is the only diplold stage in the
l1fe~cycls of thies fungus. Later on this diploid nucleus undergoes
a reduction division resulting in the formation of 2 nmuclei, These
two nuclel again undergo 4 mitotic divisiona le.ding to the
production of 32 nucleil in the ascus. The ascospores are organised

at 16~nucleate siage,

The terminologv of Singleton (1953) has been adopted here to
desoribe the cytologleal process. The division I and II together
eonstitute wmeiotic phase, Division I beinz the reductional and the
subsequent divislons are mitotic and are denoted as Division III

and so on.

Behavioux of the Diploid nucleus in the ascus

As already seen, the diploid nuclens is resulted by the
fugion of two nuclei in the ascus mother cell which directly grows
out veriically into en asous: The outer wall of the ascus develops
firet followed by the nuclear divisions later in it, In early
stages of development of the ascus, it was rather difficult to
determine the exact manneyr of the originm of the two=wialls of the

agous, - 02 -



Division 1 ¢

The diploid nuclens is situated nsuclly at the aentre or
slightly towards the tapering part of the asscus {Figs.86.1 to
36,15 & 37.1 to 37,11}, rrior to the division the diploid nucleus
is homogenous in appearance, virying in sh.pe viz, spherical,
gsoniesl, ovoid, rectangul.r, .nd exp:.nds consid. rably ilasize,

upto 6.5 p (Figs. 36,4 to 36,12 & 37,2 to 37.9).

Prorhase I : Tue to heavy staining of the chmowatin neterial, 1t

was not possible to observe e.rlier divistons (Fige.36.13 to 36,18
& 37.1¢ tn 37.11). [achytene was not clesrly observed. However,
Diplotene wus seen clearly with a prominent nucleolus wund two puirs
of chromomeres which were lying one at each end of the nucleolus
and sometimes both in chain one of them belng attached to the
nucleolue, No centrioles were seen ar they were already visible

in Tryblidielle rufula Seshadri (1967)(Figs.36.16 to 36,19 & 37,12

to 37.14).

In Pro-metaphase the aize of. the nuolenlus wes considerably

reduees and the 2 palrs of ochromosomwes were approximately lyinp, in

the squatorial plane (Figs.36,20 & 37,15}, In Metaphase I the

nucleolus was comnletely disappesred and 2 pairs of chromosomes
are cle.rly visible in the equatorial plsme (Fi1zs.36,21 to 36,23
ang 3?.16’ 3?017} .

In An.uphase I two chromomeres move to opposite poles{iigs.
36.24, 3G.78),
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Taelophagse I : is reprecsented by a bridge or cjtokinensis measuring

1.,8=-2.4 p in length {(F1y9.36,26, 36,27 & 37.18), as reported in

chage of Srhaerostilbe surentifolia and vthid.s collecta (Luttrell,

1944, 1951}, Hosenschelilells eugenime 'nanthanaroyanan (1964),
and in Tryblidiella rufula by Seshsdri (1967). it the end of

Telophase I (Fige,.36,28 » 37.19) two daughter nuclel are orgeniscd

around the 2-~ohromosores at hoth poles (iigs.36,29 to 36,31 &

3T.2¢, 37.21).

hivision II : The size of the two haploid nuclel is smalier than

diploid nuclel and vary Irom l-1,5 Mo ihese nuclei undergo a
period of rest and expand in sirve prior to the further d:visions

(Figs.36.32, 36,33 & 37.22).

Metaphase 11 was observed (Fige.36.34, 36.35 & 37,23}, There was

no synchronization of the division similae:r t0 Trabiidiella rufula

Seshadri (1967}, The division ls usuc:lly pareliel to the longi-
tudin.l axis of the ascus, -t the end of Telophase IT {Fige.38,36
& 37.24) 4 nuclei were organigec snd are arrunged pareéilel to the

asous wall (Filgs.358.37 & 37.28).

Division IIIl ¢ This division wis slightly oblique to the sscus wall

Prior to the division the four nuclei were bigrer in size and
slightly irregular in shaupe (Figs.38.38 & 37,.26). Metaphass III
witg obsexved and nonesyvnthronization of the divigion wes visible
(Figs.38,.39 & 39.1'. At the end of Telophase III (Figs.38,40,38,41
& 39,2, 38.3) eight nuclei were organised which later were arrangcd

parallel to longitudinal axis of the ascus (Figg.38.42 & 30.4).
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Division IV 1 The B-pucleate so forwed further underzo &ivision

without any . sting period (Figse.36.43, 38.44 5 30.5,39.68), No
condengation of the cytoplssm and vacuole formation were notieed

25 againgt the condensation anc pregence of vacuoles around nuolei
in Tryblidiella rufula Seshadri {(1v67) and Muthappa (1967), At the
end of Telophase IV (Fig.38.45), 16 nuclel are formed which are
avranged parallel to the longitudinel axis of the asous (Figa.38.48,
+38.47 & 39.7 to 39.9),

pivision vV ; This édivision takes place in the ascospore and because

of the pigmentation of the spore, 1t wus not clearly visidble,

Thus at the end of Iivision V efight ascospores sach with

4-00lls are formed,

From the above study and observations on Tryblidiellz indica

1t is clear that out of 5§ divisions, the hivigion I is slways

reduetional division and rem-ining four divisions are equational

divisions,

on the bouls of these studies the chromosonie nusber in

Tryblidiella indie« Anabosur is determined as n = 2 haploid. No

synchronigation oi ite¢ divisions was observed throughiut the

nucleayr diviaions in the sscus.

Nuclear movegent in the ascus

I"'sually the plane of spindles in the amcus determines the

arrsngevent of the ascospores in the ascus, In Tryblidiella indica
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the spindles are parallel to the lonyr axis of the sscus during
I apd X1 divisions but are slightly obligue during Division IXIX
end IV indicating the obliquely uniseriate sarrangemxent of the

agoospores.

Organigntion of Ascomporyes in the Jascus

In the preasent fungus the ascospore dilinitation was
recognizable at lé~nucleate stoge and the similuar type is reported

by Kowalski (1968) in I'réggsia typharua. No condensation of the

cytoplass and formation of vacuoles at G-nucleate atope were
recognizable, Cleavage of the ascus cytoplesm was brought about
resulting in formation of segments each containin: 2 nuclel
{(rigs.38.48 & 39,10), Purther vecuoles were seen around the
nuclei which coalesee and bring about the cytoplasmio cleavege
around the nuelei resultiong in the delimitation of sscospores
{¥1ge.38.46, 36.47 & 38,44 & 39.7, 39.8), & mechanisa aimilar to
the one reported in the vast majority of the Ascomycetes. &
septun is formed tronsversely atid 2-gelled apecospores are formed
(Fizs.38.50 4 39.11, 39.12). Later a thin subhyaline membrane is
forred around each spore becoming darker in the latery stages
(Fige.38.51 to 38,53 & 39,13, 39,14), Further division of these
two nuclei and by the formetion of 2 more septa in each spore
four celled ascospores are forved, each ocll with & single nucleus
derived frow one of the eight nuelel present in the ascus, Later

the ascospore wall thiokuns and becomes dark brown (Fig,.3%.18),



i,

2.

6.

Summary and conclusions.

Sexval reproduction is somatogamous and the asci are directly
produced from ihe diploid cell without the intervention of

hookse oy crosliers.

Nualear fusion is of "Claussen type” i,e¢, single fusion
oecurs in the ascus wotrer cell followed by a single reducotion

divigion in the ascus.
The chromogaowe number iz deterained to be n = 2 haploid,
Nuelear divisions in the ascus usu.liy do not synchronige,

The organization of ascosporez takes place through the
mechunise of ¢.toplusmic cleavige Lrought about by the
condensation of c¢ytoplasm ayound the nuclei followed by the
the tormation of vacuoles a2t the periphery of the nuclei.
First septum is laid down at l&-nucleate stage und further

2 septs are latd down after the list diviston i.e, Divieion V

which takes plice in the spore.

The results so obtained are substantiated with photo-

wicrographs as well as Camera Lucida drawings.
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EXPLANATION OF PLATE 36

Tryblidiella indica

Figs.36.1 to 36.3. Young asci with diploid nucleus.

Figs.36.4 to 36.12.0ifferent shepes of diploid
nuclel at different positions
in the ascus.

Figs.36.13 to 36.15
F128.38.16 %o 36,19

Fig. 36,.2C,
Pige.36.21 to 36,23
Flgs.36.,24 & 36.25
Figs.36,26 & 36,27
Fig. 36,28

Figs.36,29 to 36.31.

Figu.36.32 & 36,33
Fige.3€.34 & 36.35.

Prophage .

'iplotene, showing 2 pairs of
chromogomes and nucleolus.

Prommetaphase.
Metaphasae 1.
Knarhase 1
Telephase I,

Fad of Telophase I,
2 nucleate stage
Prophase II

Metaphase 11,






EXPLANATION OF PLATE 37

Fig. 37.1.
Fig. 37.2.
Fig. 3T.3.

Flzg. 37.4.
Flg. 37.5.
#ig, 37.6.

Fig. 37.7.
Fi“ 37.8.
Fiﬁ. 3709‘

Fige,37.10C &
87.11.

Figs.37.12,
37.17 &
37.14,

Fig. 37.15,

?136.37 16 &
87.17.

Fig. 37.18

Figs,37.X9,287
& 31 ‘210

Fig. 37.22
Fig. 37,23,
Filg. 387.24.

Fige .37 .28 &
371.26,

Trydblidiella indica

rhotomierograph of Fig. 36.1,
Photomicrograph of Filg. 36.4,
rhotomicrograph of Fig, 36.5.

rhotomicrograph of Flg., 36,6
Photcmicrograrh of Fig. 36.5,
“hotomiorograph of Fig. 38,9.

Photomicrograrh of Fig. 36.11.
thitoxicrograph of Flg., 36.13.
Photomiercgranh of Fig, 36,12

thotomicrographs of Figs,36.14 & 36.18,

Pho tomierographs of Fige,.36.16,36.17 &
36,19 respectively,

Fro-peturhage,

Thotowiorographs of Figs.36,22 & 36,23,

Thotomic: ograph of Flg. 3C,.26.

+«20 "hotomicrographs of Fige.36.28,36,30 &
36,31 respectiively,

Photomicrograph of Fiyg, 36,.32.
Photomieregraph of Fig. 36.365.
Yhotomiorograph of Fig, 38,36
Photosiorograph of Figs. 38,37 % 38,36,



EXPLANATION OF PLATE 38
Tryblidiella indica

¥Fig, 38,36. Telophase 1I.

Fig. 38.,37. 4 nuveleate staze.
Fig, 38,38, Trophase III.
Fig. 39,39, Metaphase IYII,
Fig. 38.40. Telophase I1I.,

Fig. 38,41, Ené of Telophase I1I,
Filg. 38.42. 8 nueleate stage
Fige.35.43 &

38. 44. shove muelel dividing.

?15. 38.485., Telophase IV,

Figs.38,.48 & 1&-nucleate stages., Note the
38.47. vaouoles.
Fig. 38.48. Portion of the 1l6=nuciecate state
showing each cleaved seguent with
2-nuclei,

Fig, 38.49. Ascospore initials regulted by the
coalescing of vacuoles.

Fig. 38.50, 2wnucleate spores, Note the
vagucles.,
Figs. 38,51 & A thin membrene is formed around

38.52. each spore.

Fig. 38,53, Enlarged nuclei in the young ascospores
prior to further division,



EXPLANATION OF PLATE 86

Tryblidiells indica
Fig, 39,1, Photomicrograph of ¥ig., 38.30.

Figs.39.2 & Thotomicrographs of Figs.38,.4C &

3,3, 38,41,

Figs,.39.4, Photomicrographs of Figs.38,42,38.43 &
32.6 & 35,44 respectitively.
39.6.

Flg. 39.7. Photonlerngrarh of Figs.3R,46 & 38.47.

Fisi.39.3 &
30.9

16-nucleute atages,
Fig. 39.10 T“hotomicrogrert of Pig, 38,48,
Fir, 39.11, Photomicrograph of Fig, 38,50,

Flg. 386.12. rhotomicrograph of 2-nucleate
#pcosy 1 TeR,

Figm.39.13 & Phoiomicrographs »f Figs.38.51 &
39,14, ag. g2,

Fig. 39.18. rell-devecioped 4~crll el &meospores
in the ascus.



PLATE 38







PLATE 39




PART - II

STODIES INTO LIFE~CYCLES OF SOME INDIAN

ASCOMYCETES




STUDIES INTO LIFE-CYCL)ES OF SOMI INRIAN ASCOMYCLTIS

Introduction

In the course 0i his studies on Indlian Agcomycetes carried
out for a periocd of 3 yesrs (1966~1968), the writer often noted
close and constant association of conidial fungl with aseigeroue
states in nature, Similer aszociations have been reported by
many previous workers, the latest reports being those of
Viewanathan (1959), Tilak (1959,1968), arnold and ilussell(196C),
Ananthanaravanan (1964), Petwardhan (1964&' and nany others. Such
associations wiy not neces-arily indle:te their true genetical
relationship, the nature of which cen only be deteimined through
pure culture studles #nd cross~inoculation experiments, Such
studies become imperitive particularly since these ascomveetes
are mostly encountercd in their ascigerous states in nasure and
are often widely separated fyyom their conidial phases if any,
both ip time 23 well as stogee of hoats, In many of the paragitic
species the ssexual stage slone oocurs on the living host while
the sexual phase is formed only on the dead tissues. Besldes,
further complicetions arise due to & gsingle ascomygetous genus

l1ike Mycosphaexella Johanson having severual conidial states

belonging to different groups of Deuteromycetes depending upon the

apecies such as speeles of Cercospors, Ramularia, Cladosporium

belonging to Moniliales 6nd Ascochyta, Septorim, Phyllosticte
belonging to Spheeropsidales, Therefore it is essential to garry
ont onltural studies for determining the true genetic relationship
betwaen the agsocicted conidiusl fungus and the ascigerous state,

which gften occur in associstion om a host, The importance of
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such eculturxal studies has heen emphuasized through the pioneer
works of Klebahn (1905) and Higgine {(1920) supplemented later by
thome of Lohman (1932), Shear (1933), Wolf (19353, Wehmeyer (1940),
Avers (1941), Webster (1955), Muller & Corbaz (1956), Rarnett
(1957), Buxton (19549), Luttrell (1963), Chesters and Greenmhslgh
(1964) anéd recently by Rogers (1966), Muthappa (1967), Pai (1968),
Booth (1968), Jang eénd Rogers (1968), Funk {(196Ff), Srinivasan

&nd Thirumalachar {(1969) and many others.

During the course of his studies on Indian Ascomycetes, the
writer often observed the association of conidial fungi with the

ascigerous phases in the following three fungi @

1. Bnggiulella acsciae Anshosur was found in asscciection with

Haplosporella subhyalinae Anahosur occcurring on Acacia arabieas,

2. Bagpisielle austyalis Speg. weas found in assooiation with
Haplosporelia gosmopolitus Muthappe oocurring on Lantana

aamars L.

3. Didymosphaeria saprophytiea Anahosur found in association

with Diplodia and Haplosporella epp. occurring on Lantana

enuara L,

The close and constant aseocliation of the above conidial fungi
with ascigerous stetes evoked interest and necded further study in
respect of their possible genetic relationship, Therefore pure
cultursl studies were undertaken in to these ascomycetous fungi

with & view to determine their true relationship- with the respactive
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conidial fungl and the possible life-cjcle pattern followed by

them, the results of which are presented in this part,

Matericla ang Mcthods

Individual ascogsrps were picked out from freshly collected
infected twigs with the help of a8 sterilised needle and placed
over a sterilised slide in drops of water containing Terram:cin
to prevent bdacteriz]l contswination and the ascocarps werce tessged
out with the help of another storilised glase~slide. A dilute
suspenaion of ascosporee wag obtained by adding terramycin water ©
which wasg then sprecd over th- surface of the solidified water-
agar medium in the Petri-~dish. Even dist:ibution of the
&2COBPOYes was mecured by gently rolling the Petri-dish, The
geruinated ascospores were marked out by a glass-~marking pencil
on the corresponding lower 1id of the Petri-plate under the low
power objective of the Vicroscope und then transferiyed to F.b,.a,
plates under asceptic conditions with the help of aterilisec
needle and sinele ascospore eolonies were thug obtained for
further observation. All work was ocarried out at the roowm

temperature (25-~27° C) with diuwrnal light,

I. Life-Gyele of Bagnisiella acsciae Anshosur.

The writer's collection of Bagnisiells aecuciie Anahosur

{1969) on Agacia arabiea 7111d {Leguminosae) oceurring abundently

in the vicinity of Porma (Maharashtra) Indic, was found to be

closely and constantly associ.ted with a Sphaeropidaceous fungus,
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identifted as & species of Heplosporella Speg. characterised by

subhyaline to light-brown oyl .ndrical conidi. borne in multi-

loculate pyenostromata, This pyenidizl funpus has been accommod. ted

as a new species i.e, Haplosporells subhyalinae Anshosur on the
basis of compAarative studies snd the unugu: 11y suvbhyaline nature
of the pyenidiespores, the Latin diagnosis of which 1s given
eigevwhere, BStudies into cunltural behaviour were, therefore,
undertaken to determine the true nature of this aascciztion with

Heplosporelin state &nd 1life-cycle pattern followed by the

Ascomyocete,

Materials and Methods :

From the freshly collected infected twigs of Acacis arabics

the single ascospore and single conidisl colonies were obtained

for further cocbpervations secording to the technigue desoribed
under Materisls and Methods., The ascospores readily yielded to
gerzination on water-agar medium putiing forward a2 eingle

gerutube in 8-10 hours, The e¢onidia zlso germinated in 10-12 hours
on water-agar medium putting forth a single germtube from each

pyenidiospore.

Conldial State {Fige.40.2, 40.3 & 40,.4) :

The single germinated ascospores made good growth on ¥, U, A,
reésulting in A colony of 62 mx, in 6 days. The colonies were
aerinl, white, f{lat with entire margin for the first three duys
and then turned o buff with dull-white aeric)] myoelium all over

the colony. At the end of € days smull hyphal knots were observed
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over the entire surface of the golony., These pustules gradually
turned dark-green to black after a week (Fig.40.1). Microseopio
exarination of sections thryough these dark-green strom:tic bodies
revealed the development of multiloculate pyeno-stromatsa characteri~

stic of the form~genus Haplosporella, which matured at the end of

two weeks, & brief deseription of which 1s given below

Pycnostromata dark green to black, sphericel to irrexulur,
wmultiloculate upto 2.5 m., Locules spherical to elongated, upto
12 in easch stroma, nonostiolste, 160-258 x 200-352 mu. Cenidiophores
short, cylindrical, simple, in wall-layers, 4-6 x 1l-2 u. Pycnidio-
spores oylindricul, straight to slightly ourved, rounded at both
endes, l-celled, subhyaline to light dbrown, 20-24 x 4-ﬁju. Sterile

threads lacking,

A comparison between the Faplosporelie stete obtuined in

gulture (P,.0,A,) and the one on the host in neture showed complete

agreement in respect of morphsleogical chirieters,structure and
dimensions as given in Table I,
Tsble I
Comparison between the Haplosporella state obtained in culture
{P.D.A,)and from host

e B oy WM e wEm mm we W WF O me me M W e dr e o Tar W e me we o me hw B W wm B WR M wmwe we

Source Pyono- Looule Conidio- Conidie Sterile
- e~ Btroma  _____phores_ _ __ _ _ _ _ threads _ _
Host

Agacla Upto 140+)80x160~ 4«6 x 2‘p 18-22 x Lacking
arabica 1.7 mm.210 p{upto 9) 4-8 n
willa.

Culture tU'pto 160-256x20'0- 4«8 x 20-24 x Lacking
(P.Doby" 2.5 @mr.352 p(upto  1-2 p 46 n

1)

W wiy mar dm AR e PR @R G WE AN S WE @S WS Iy W My Ey aE N SE am W G me atie W R e B W W
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These aingle ascospore isolation experiments were repeated
several tises and 1o every ¢.se the ssme conidial state i.,e,

Haplosporelia subhyalinae Anahosur wis obteined in culture which

agread with the one produced on the host under natural coaditions,

Micro-conidial State (Figs., 40.5, 41.1 & 41,2) :

Amongst these dark-green to black stromatic bodies produeed
in aulture were found scattered minute spherical papilliate
stromatic bodies releasging white coze over their mouths whbioch on
microscopic examination were found to be in the nature of aicro-
conidial locules filled with masses of minute microconidia. Such
microgonidisl locules were, however, not observed on the host in

nature, A brief description of the microconidial etate is given

here g

Stromsata spheriecal, upte 800 u diam,, sultiloculate, dull
white, Locules spherical, upto 11 in each stroma, ostiolate,
50-80 p disc. Conidiophores oylindrical, branching, in wall-lsyers,

hyaline, 10=-14 x zyp. Mioroconidia eylindrical, hyaline, 4-6‘p long,

These¢ microconidia were found to be incspable of germination
and appesred to be in the nature of true sperwetia, the exact

funaetion of which 18 not known and needs further study.

Ascigerous State (Fige. 41.3 & 41.4):

Ohpervationsg of the four-weeks old single ascosporc colonies
revealed that following the¢ production of the conlidial stuate 1.e.

Haplosporelle subhyalinae, the strometic bodies 2180 produced



- 113 -

fmuature ascocarps in cliose association with the oonidial state,
These stromatic bdodies were carbonapgeous, hard, spherical to
cushion shaped, black in colour (Fig.40.1), Hand sections through
such hard stromatic bodies revealed the development of discoid to
cushion shaped but immature sscocarps made up of 3~-5 Joonles
arranged in parallel lines but separated by stromatic tissue,
These immature ascocarps consisted of an upper layer of thin-
walled hyaline cells and a basal layer of thick-walled dark
pseudoparenchymatous oells typical of the structure of the
imnature aseocarps obtained on the host i,e, Aeaecia arsblos in
nature, The ascocarp initials showed no tendemcy for further
development and remained sterile, The entire stromatie structure
eonaiasted of immature ascocarps placed on the top layers and the
conidial state i,e. Haplosporellz state at the basal layers in
close asmociation Qith each other (Pig. 41.4).

Ffforts to induce the production of mature ascocarps in
culture failed inspite of stimulatory treatments like freexing,
temperatures, light etc. and the use of different media like
carrot agar, eornseal agar, Richard's ager, Brown's agar and
Ha medign, These experiments were repeated in the reverse
direction, beginning with single spore cultures of the pyenidial

fungus H. subbyalinae obtained from Acacia arabice which invariadbly

gave rise to the immature asccoarp initials in culture (P.D.A,)
sinilar in structure to the onesg produced in single ascospore

cultures, followed by the production of conidisl state, 1.e,
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Haplosporelle state as well as Mleroconidial state thus

contfirming the life-eycle pattern of this ascomycetous fungus,

iscussion and Conclusions

el

This is the first report on the artificial culture of this
myriangiacecus genus Bagnisiells Speg, 1.e. Ragnisiella acaciae
Anshosur, These studies into the behuviour and the life-cycle
pattern of this Ascomjcete have helped to prove the true genetical
relationship between this Ascomyeete and the pyeonidial fungus

Heplosporella subhyalinae Anahosur, through pure culture experiments

The non-maturetion of the &scocarps in culture may be
attributed to lack of certain specific growth substances in the
medium or genetical factors, the nature o0f which needs further

study, The fungus is homothallic in sex compatibility.

It wag also interesting to notice that the single ascospore

eunltores of Regnisiella acaagac Anashosur obtalned from & different

host i.e, Glyricidia sp. collscted in the viginity of Poona
(Maharashtra) India, invariably gave rise to the conidial state

i.e, Haplosporella subhyalinae, mic¢roconidial state leading to

the formation of the immature ascorarps thus confirming the life~
aycle pattern of this Ascomycete charscterised by 1ite constant

procuction of conidial state in the form~genus Haplosporella.

II, Life Cyele of Bagnisiella australis Speg.

Bagnisiella susiralis Speg. occurring abundantly as &

saprophyte on Lantana camera L, in the vieinity of Pocna(Mabaraghtr
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India war collected by the writer during different seusons.
Microseoplc observations thiough the funyus lesions revealed the
close essociation of Sphaeropsidaceous fungus later identified am

a species of Haplosporella with the Asgomycete in the samne

infection spots. Such assoclations which were found to be a
constant feature of this collection on the host under naturel
conditinns stimnlated interest &nd needed further studies into
the exaet nature of such assoeciations through cultural studies
with a view to establish the relstionship, 1f any, of this

Ascomycete with the conidial fungus (Species of Haplosporella),

Materials and Methods :

The ascospores of [, ausiralis obtained from the freshly

collected infected twigs of Lantans famera ylelded to germination

in B8=10 hours on water-agar puttins forward & single germ tube
trom each spore; single ascospore colonies were obtailned on P.D,A,
from such sincle germinated agcospores according to the technique

desoribed under materials amd methods,

Conidial State (Fige. 42.2, 42.3 & 42.4) :

The germinated ascospores made good growth on P,L.A, resulting
in a colony of 71 mn, at the sand of 6 days., The colonies were
serial, dull-white for the first three days and turned to derk-

green with duli-white aerial mygelium all over the colaony. At
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the end of B days sm-11 hyphsl knots were observed all

over the surface of the colony whioch graduslly turmed dark-
green to black. Black oozings were noticed over the surface
of these stromatic bodies at the end of 10~12 days which
connisted of masses of darke~brown l-celled conidia (Fig.42.1).
Mlicoroscopic examination of sections through such derk-green

to black stromatic bodies obtained from culdure revealed the

development of the pyenidial fungus, a species of Haplq!porelll)

a brief description of which is given below :

Pycmostromata spherical to clavate, often proliferating
et the apex, dark-green to bluck, multiloculete, upto 2.5 mm,
Losules sphericul to elongeted, ostiolate, £58-320 u diam.)
8~12 in each stroma, Conidiophores simple, short, cylindrical,
in wall-layers, hyaline, 6«8 x 2’p. Pycnidiospores ovoid to
oblong, dark-brown, thick-walled, lecelled, 16=-22 x B-lGJp.

$terile threuads abundant, filifoxrm and hyaline.

The Haplosporella state obtained in oulture (P.D.A.)
[

wis compared with the Haplosporella state obtained from the

host and was found to agree in respect of morphological

charasters, structure end dicensions as given in the Tuble II,



w~ 1317 -

Isble I

nr—————

Comparison between Haplosporellsa species obtained from hoet
and in oulture (P,D, .}

A MEE s St A R e W TR A ww S T Wk W e S DT ahas R W B A TR SR N mE NP A W W

Pyono- Locule Canidio~
Source stromita phores Conidia
Host Upto 100380 B 6-8 x 2}p 16-20 =x
(Lantana 1.9 ar, { 3-8 ) 10-12 q
camara)
Culture Tpto £8-320 m  6~8 x ;‘2)1 i8-22 x
(PeDuALY, 2,85 ww, (8-12) Bel0 -

W M e e AR aE BR ARS MM e AR MR e W R Ay i S M e W e i MmO am AP B am A

Remayksa: The pycnidial fungus was identified as

Haplosporella cosmupclitus Muthappa on the basis of oomparative

studies as described by Muthappa (1967).

Ascigerous state (Fig, 42,8) :

The stromatic siruciures in culdure turned to durk green
&nd hard in consistency with age at the ent of four weeka and
wore found to produce discoid to cushion-shaped sscocarp initials
yinilar in structure to those produced by the myriangiaccous
genus Bagnisiells Speg. on host characterised by upper layers of
thin-walled hyaline cells and bagal luayers of thiok-walled dark
brown peseudoparcnchymatous aells, typical of the imnatare
ascogarps obtained from the host produvced under natural conditionms.
The ascocarp initials remained immature and did not give rige to

RALUYre B5C008IDE.

Ffforts to obtain mature aacocarps in culture failed in spite
of stimulatory treetments like freezing. temperaturess, light ete.

and the use of different media like carrot agar, comsenl asgar,

Eicherd's agar, M,~wedinm,
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These experiments were repesated 1n the reverse direction,

beginning with the single conidial cultures of the Haplosporella

state obtained from the host 1,e, Lantana camars which invariably

ylelded immature ascocarps of the Hagnislella stote proving the

true relationship of the Haplosporella {(conidisl) state with the

Pagnisiella (Ascigerous) state,

The following media were &lso employzed in addition to P.P.A.
{(Fip,.43,1) on which the conicis) fungus (Maplesjporella

cosmopolitus) was successfully zyown. A brief description of

colony charscters, stromatic bodies ete. is given here,

1. lotato~Pextrose-sgar (P,11.A,)

Colonies derk-green in the centre and dullewhite in the
margin with aerial mycelium all over the colony, reaching a
diameter of 71 mm, at the end of § days. The pyonidial initiels
in the beginning were in the forw of hyphal knots which matured
at the end of 10 daye indicated by black oozing over their surface,
The stromatic bodies graduslly tummed to dark-green to black,
spherical to c¢lavaie, profusely proliferating at the apex and

their production was profuse,.

2. Cornmesl Agar

Colonies derk-gieen in the centre, growth fl:t, reachicg a
diaretexr of 74 mw, at the end of & days, with white aerisl myocelium
in the centre. Pycnostromatic bodies abundant, seattered all over
the colony with black pezing over their surtface, proliferating

profusely at the apex, spherieal to oclavate at maturity (Frigs.
43.2 & 43.3).



- 119 -

3. Carrot Agar :

Colonies dark-green in the oentre and buff in the marzin
with white aerial sycelium in the eentre, reaching 60 mu, at
the end of % days. On 6th day pyenidial initi:tion was notiged
in the form of swall hyphil knots starting from the wmargin. On
10th day these pyenidial bndies were with black ocozing over
thelr surface indicating thelr matured condition, spherieal to

clavate; pyenidial production was moderate,

4, FPeas Agar H

Colonies cottony white with rich white serial myeelium in
the centre reaching & eolony disvmeter of 33 mm. at the end of 8
days, Matured pvencgsiromatio hodie=z wore obtained at the end of
12 daysindicuted by the black ocozing over thelr surfnce, These
pyenidisl bodies were aggregated only in the centre and their

production was poor,

B. Potuto egar :

trowth scenty for the first 5 days and reached a disneter
of 40 mw, at the end of 10th Aay, Pycnidial bodice sosttered
in the margin were found toc he matured at the end of 1Eth day
indicated by the black cezin- over their surface and their

produetion wss poor,

Hang sections of the pycnostromatic bodies obtained from the
ebove media revealed the presence of the conidial state in all

cases, 1.¢. H. coswopolitus similar to the one obtained from
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single aseospore enltures in respect of morphological characters
and dimensions, On further obssrvations of the 4-weeks old
cultures, 1t was noticed that only is ¥V,D.A., corameal and

cerrot agay the strommtic bodies consisted of fmuature apoocsrps
of Bagnisiella australis, quite similar in morphologiasl
churacters to the ones obtsined in oulture (P,.D,A,) obtained from
ningle sscospore cultures, thus confirming the true ganetie

relationship of Heplosporella cosmopolitus Muthappe with

Bagnisiella nustralis Bpea., and the life-oycle pattern, Nome

of the nediz employed above, however, indveed the produetion of

mature BRCOCAYDS,

Discussion and conolusions

The myrisngiaceous fungus Dagpigiclla Spreg, hes beern proved

to produce g conidiaz) stete in the formegonuas Haplosporella

identified ue . cosmopolitua Muiheppa, on the basis of not only
naturel Aassociations obtained on host but also through pure culture
studies, It f8 interesting to note thiat the writer's studiea on
another species of Degnisiciia Speg, L.e. B, acaciae Anahosur

eccurring on Aeneia arabics degorihed esurliexr has ravealed the

similar pattern of life cyele, the gonidial state here being
ldentified am lHaplosporellu subhyalinae Anahosur. The non-
maturity of the ascocarps in culture may be attributed to lack of
gertain apecific nutrients iu the medium or genetie faotors as

was the case with B. scaciue desciibed earlier,
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The ascigerous fungus Bagnisiclla belonging to Myriangiaceas
thus shows remarkable uniformisy io respect of its oconidiasl

state in the foru-genmus Haplosporella belonging to Sphasrcpaidaceae.

Suoh unifoxmity in iife ¢icle pattern has been previously

noted in several Ascomycetes viz. Glomerells -~ Colletotrichum,

Powdexy mildew fungi (Eryeiphaceae), Cluviceps ~Sphagelia,
Balansis - Ephelis Complex. On the other hand, the position is
more complex in the ascigerous genus lMycoaphaerella, where several
conidial fungl are imvolved such as Cerxcospora, BRamularias,

Ascochyta, Septoria and FPhyllosticta in its 1ife cycle depending
upon the specics involved.

T¥I. Life Cyole of lidymosphaeria saprophytica An:hosur

Didymospheerie ssprophytica described by sthe writer (1660)

colleocted on Lantans cemaya L. occurring abundantly in the

vicinity of Poone (Maharashtra) Imdiz was found to be constantly

and closely assoelated with two Sphaeropsidasceous fungi i.,e.

species of Haplosporella Speg. and Diplodia Fr. in nature.Cultursl
studies were, therefore, undertaken into this Agsconycete with a view
to study its behaviour and life~cycle pattexrm with special reference

to the possible relstionship of the two conidial fungi which were,
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found to be 20 closely assoclated with this ascomyeste on

tha host in nature,

Muterials emd Methods :

The amcospores germinated readily on water-agar mecium
in 16-18 hours giving out 4 siugle germ tube from one of the
two ecelils, In mo case bhoth cells of an sscospore germinated,
Single msonspore colouies were obtained accordins to the technigue

fescribed rreviously under Matexlials and Methods,

Confdinl State (Figs.44,2 Kk 44,3)

The ascoespores made good growth on P,h,., resulting in a
colony of 56 mm, at the end of $ days, The colonies were nerial,
white for the first four d:ys and graduaslly turned to dark-green
with while seanty aerial myerlivm al? over the colony. At the
end of 10 days the sinple ascos}ore cultures produced small
hyphel knots all over the gurface of the colony which on mioro-
socopic exemination were found to be In the nature of pyonidial
initlals (Fig.44.1). T7These pyenidial initials matured at the
end of 15«20 days and produced well developed pyenidis with 2«¢elle
darke«bhrown pycnidiospores on the bssis of which this fungus was
ideniified as & apecies of the form-genus Dipledia Fr, having the
following descripiion,

Pyenidia globose, ostiolate, durk-brown, separate, 200.280 x

260—360’p. Conidiophores, eylindrical, simple, in wall«layers,
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hyaline, 4-6 x 1-2!ﬂ. Pyenidliospores dark~brown,double walled,

equally 2=-celled, oblong, 16~20 x 4}1.

These single ascosnore experiments were repeated asveral tiues
and in every case th: saeme species of Viplodia was produced in
eulture, None of the numerous single ascospore colonies produoced

Haplosporelle stage in @uliure although this fungus was invariably

Tfound associated with the ascomycete on the host in nsture,

Ascigerous sState (Fige.44,1, 44.4, 45,1 to 45,8) :

further observations on the single ascospore colonies revealed
that following the production of Diplodis stage, winute cupulate
pustules developed in the deeper lavers of these colonies by the
end of 3 weeks, Microscopic eximipation of these pustules revealed
that they consigted of ascocerp initiasls fillec alth thin hyaline
filamentous struetures continusus from the apey to the dottom of
the ascocarp smong which were produced numerous young agci, These
cupulate pustules developed into maiure ascocurps at the end ef
4 weeks with a 'eentrum' congigting of _eeudoparaphyses, clavate
bituniocote asel provided with long pedicels and spindle-shaped,
equally 2-celled, dark-brown ascospores chsracieristic of the genus

Digymosphaeria Fekl.,, a brief description of which is given below:

Ascostromata (Pseudotil.ecia) uniloeulate, gl bose,onstiolate
210-400 e Asci clavaie, bituniccte, in wall-layers, occtosporeus,
pediorllate, 96-108 x s-lsz. Ascospores dark-brown, squally 2-q¢
biseriate, thick-walled, 14-18 x 4-8 p. Pseudoparaphyses abundamt

filiform, slender and hyaline,
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The ascogarps produced in eulture (P,D.A,) agreed with those

obtained from the host in natuye in all essential respects imeluding
morphological characters, structure and dimensions 28 given in

Table IIX.
Table III
Comparison between Uldymosphaeria saprophytica Amshosur obtained
in culture (P,U,A,) and from the host

W e mE W TR W mE me s We o S WR W M WS U R W e M G A s e 4 B e P R AN AR W

Sguree Ascostromsta Asci Ascospores

WS A m e s Wm I mR TR YE TN e MW MW R Emm R R AR TR WEEE W SN e ER TR LSNE e W am am  my em

Hiost
Lentane czzara i. 280-390 m diam, 80-100x8-10 p 16-18x4-8 u

Culture(P.D.A.) 210—400/p diae, 06-106x8-12 n 14~-18x4=8 u

These gxperiments were repeated in the reverse direction
beginnine with the single spore cultuies of the pyenidial fungus
(piplodis sp.) obtainecd from the host which invariakly gave rise
to the ascigerous phase in culture (F.u,s.) characterietic of

Didymorphaeris saprophytica thus confirming the true geneiic

relationshinp of this ascomycete with the pycnidiul stute
(Piplodia ap.) and 1ts lifr~eycle pattern as outlined in the
ahove sxperimsnts,

Discussion and .onclusions

This 1s the first report on the culturisl behaviour of this
Ascomycete and offers conclusive evidenoe on the life-gycle
pattern apd the conidial nhese of this funsgus being a species of
the form—genus Diplodis Fr. The closs association of Haplosporella
steage with this Ascomycete on tie hoat under natural couditions is

thus of accidental character withcut any genctic relationship. The
produection of ascigerous state by single ascospore ocultures proves

this fungus to be homothaliic in {ts sexual compatibhility,
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EXPLANATION OF PLATE 40

Bagnisiella acaciae Anshosur

-

Ffé.40. « Photograph showing the fruetifications of

Bagnisielle accciae in P,D.A,

Conidinl State
(Baplosporella subhyalinse Anabosur)

Fi1g.40. 2, Section of the Pycnostromatic body showing

multiloculate habit,

Fig,40, 3, Individual locule enlarged,

FIE .40, 4. Conidia,

Micro~conidial State

Fig,40, 5, Section of the stroma showing multilooulate

nature,
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EXPLANATION OF PLATE 41

Bagnieiclla seacise Anshosur

Fig.41. 1. Individual Micro-Pycuidial locule enlarged.
Fig,41, 2. Conidiophores and Micro-conidia,

Ascigerous State

(Bagnisiells acacise Anahosur)

Fig.41.3, Szetion of immature ascocarp of

Bagnisiella acacise (P.D.A.).

Fig.41.4+ Section of the stromatic body with upper
layer of ascigerous state (Bagnisiella
acaciae Anahosur) and basal lajer of

Pycoidial locules (Haplosporella

subhyalinae Anzhosur!,
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EXPLANATION OF PLATE 42

Fig.42. 1.

Fig.42, 2,

FIH.42. 3.

Fig.42- 4‘

Fig.42, 5,

Bagnisiella anstralis Speg.

Photograph showing stromatic bodies
obtained from single ascospore of H,
australis in P, DA,

Conidial State
(Haplosporella gosmopolitus Muthappa)

Section of the Pycnostromatice body

showing multilocvlate nature,

Individual loeule enlarged showing

sterile threads,

Conidia.

Asgigerous state
(Bagnisiells australis Speg.)

Section of an imzature ascogtrons
obtained from P,D,A.
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EXPLANATION OF PLATE 43

Haplosporells cosmopolitus

The conidial State of Dagnisiella
australis Speg.

gghavlour in aritifical culture

Fig.43.1, Production of stromatic bodies in
different media frow single conidium.

(1) Cormmeal sgar, (2) Potato Dextrose .gar,
(3) Carrot :gar, (4) Peas Agar,
(%) rotato Ager.

Fig,.43, 2. Photograph showing the proliferation
of the stromatic bodies,

F1¢.43. 8. Individual proliferated stromata,
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EXPLANATION OF PLATF _ 44

Didymosphasris saprophytica Anshosur

Fig. 44.1, Photograph showing the fruectifications
in PJJA,.

Conidial State

(Diplodia sp.)
Fig, 44,2, Pyenidium,

Fig. 44.3, Conidie.

Ascigerous State
{(Didymosphaeria saprophytica )

Fig., 414. Section through the gtromatic body
showing uniloculate nature of the

asecoearp,
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EXPLANATION OF PLATE 48

Didymosphaeria saprophytica Anahosur

Ameigerous state contd, (in culture)

Fig.48.1,. Individual locule. of the mscocarp enlarged

sbowing Pseudoparaphyses, Asci and Ascospores.

Fig.48.2, Asci released fror ascocarp, under

preasure,
Filg.45.3. Amsei with long pedicels.

Fig.45.4, Biseriate arrangement of ageosporss in the

ascns.

Fix . 45,5, Ascospores,
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PART - III

TAXONOMIC STUDIES IN SOME INDIAN ASCOMYCETES




TAXONOMIC STUDIES IN S0Mi INDIAN ASCOMYC. TS

The ascomycetacus fungi with richness cf&th-ir pattern,morpho-
logy and highly heterogenous nature eompriatn@ pathogens as well as
Saprogens occuy on different parts ot host pla?ts and are widely
distributed all over the world and are recognizsd through their
chief charueters L.,e. the asci, which in higher forms are borne in
various types of fructificitions like rerithecis, cleistothecla,
apothectia, pseudothecis, Thyrothecia, biacothecﬁn, Bysterothecia,
etc, Although large nusber of species have beery enumerated from
dt fferent parts of 1lndis in the foim of regional lists, diagnostie
descriptions ere avail«ble in conpar: tively tew}upacioa. The main
contributions beiny of Uppal, Patel and Bhide (ﬁﬂtﬂ), sanwal (1953),
Remakrishnen (1953, 1956), Thind & Batra (lQb?),iChonu,uanJal and
Bajaj (1958), Viswanathan (1959), Batra (1960), Gavindu and
Thirumalachar (1960), Rose (1961,1962), Kapoor and ﬁél@“ﬁ‘“ﬁl), -
Tilek (1958-1969), ’nanthanerayanan (1964), Bose and Mullex (1984,
1965,1967), Kal.ni (1965), Patil snd Thirumalachar (1965),
ratwardhan (1966),Temchandra Reo (1966), “eshadri (1967),Muthappea

(1967), Chiplonker {(1969) an@® Pande (1969).

During his mycologlical survey carried out at the foreats of
Coorg (Mysore State) and in and around Poona (Mahursshtra) the
writer collected 52 Ascomyceten, & detalled mtudy into the disgnosis
and determination of which revealed that 24 were new to science,28
were in the nature of new host records and 3 nev reports to India,
the Tazonomic studies comprime of two sections. Section A - pertains

to the Asvomycetes of Coorg and Section B - to Ascomyoetes of

Maharashtra.

- 128 ~


http://KaL.nl

SECTION - A

ASCOMYCETRES OF COORG ( MYSORE STATE )

INDLA




SLCTION A

ASCOMYCFETES OF COORG_{ MYSOR! ST Tf ), INDI:

INTEODUCTION.

The Coorg forests of Mysore State, India situated at an
altitude of 4000 ft, above sea level with an average annual raine-
fall of 150 inches are rich in different types of evergreen vege-
tetion and thus provide favoursgble conditions for the development
of various fungli and provided an excellent opportunity to the
writer to study the prevailing fungsus flore with special reference
to the Ascomycetes, These forests h.ve not been much exploited by
the Indian Mycologists excepnt for the recent brief mycological
survey carried out by Ramakrishnen (1956) and Muthappa (1967). The
writer, therefore, undertook a wmore detalled and couprchenasive
survey of these foiesis during the period 19661968, with the
object 0of studying the fungus flora of this locality, with periodical
visits to these forests in different seasons of the yeur, and
collected several Ascomycetese And sone Deutercmycetes. Hand
sections of the fungus collections with different stages of deve-
lopment were employed by the writer to study th .r morphology,
strugture and “gentrum" characters, which were helpful in determi-
nation and identification of this highly heterogenous group of

fungi,

Hepeated visits to Coorg forests resulted in the collection of
44 Ascoxygetes comprising 31 different genera of which 21 species

were determined as new speoles on the basis of critical and
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comparative studies and host relationship, 20 are new host recovds
and 2 new reports (o India. An interesting Ascomycete par.sitizing

leaves of Fugenia j~mbolana Lam,(F.Myrtaceee) has been assigned to

a hew genus "Muelleromyoes" Kamat & Anzhosur, a new member of

Diaporthacese, narved in the honour of Ir,E.Muller of Yurich., Among
Deuteromycetes, a Sphaeropsidaceous fungus parssitizing leaves of

Fugenia jambolan: Lam, has been agsigned to a new form-genus

*Kamatella" Anahosur, nazed in honour of my Remearch Guide,

rrof, M,N.,Kamat,

A brief account of the dicgnostic characters of all the
Ascomycetes of Coorg based on their camera lucida drawings drewn
from the hand sectjons of fungus wmaterials has been presented in
this section with photomicrographa wherever necessary, The genera

are arranged in alphabeiical order,

1. Apiospora Sacc,
F, Amphisphaeriaceas. 0. Sphacriales,

Sub~Class : Ascohymeniales,

Introguection:

The genus Apiospora w.s established by Saccardo (1875) with
Apiospora montagnei Sacc. as the type. Clements and Shear (1931)
and Muller and Arx (1962) have placed this genus in the famil)
raphigphaerisceae o!f the order Sphaeriales., This genus was represer
e¢ in India by 3 specles t111 1962, all of which are reported to be
saprophytic in habit, The writer's collection of Apiosporsa on two
differcnt hosts were identified at C.M.I.,Kew,England as A.montagnei

and .., survispora,brief descriptions of which are given here.
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a, Apiospora curvispora (Speglliehm, (Fig.46.1)

Muller & Arx 1982, p.883.

Infection spots black, shining, aggregated and sometimes
coalesce to produce long strecks, Peritheclia isolated, globose,
clypeate, ostiolate, 150-180 P diam, Ascl clavate, unituniecate,
pedicellata, octosporous, in basal layers, 110-136 x lz—lﬁlp.
Ascospores unequilly 2-celles¢, hialine, biseriate, oblong, 1l4=18 x
4!p.

Habit : Saprophytic on the twigs of Lxytenanthera sp.(f.Graminae)

eollected du fing October 1966, M.,A.C,S%.Herb, No,.489,

Remarks 1 This is 2 new host record for this fungus,

b. Apiospora montagnei Saecc. (Fig.46.2),
Syll.Fung. 1:201, 1882,

Infection spots linear, black, coalesce forming streaks,
erumpent, 0,3-0.8 mm, long., Teritheclia isolated to aggregated,
clypeate, innate, hecoming erumpent at maturity, globome, ostiolate,
140-200 n diam, Asci clavate, parqphisate, unituniecate, pedicrllate
in basa{ layers, oetosporous, 80-120 x 14-18}». Ascospores oblong,
slightly curved at the end, unequally 2-c¢-1led, biseriate, hyaline,
26=34 x 4-6}p. Paraphyses and periphyses abundant, slender, filiforxs
and hyaline,

Habit : Saprophytic on the twigs of Bambusa sp.(F, Graminae)
collectes during Uetober 1066, M,A.C.5.Nerb., No,3500,

ltemarks : Dambusé® sp. is a new host record to this fungus,
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2. Botryosphaeria Ces. deNot,

F. Botrvosphaeriacese. 0., Dothlideales,

Sub=-Class Loculoasecomyostes,

The genus Botriosphaeriz wes founded by Cesati and deNotaris

{(1863), The type apecies is Botryosphseria ribis Gross. & Lug,

Further the genus wos emended by Shear in 1924, Most of the
apecies are saprophytic on the twigs of varicus host plants and

very few srecies are reportcd from Indie. PEotryosphasria

hysteroidea ', & E, is a parasite on the leaves of Peraloe dayi

reported by rFllim and Everhart (1895). Theissen (1916) has
contributed few species and placed the genus under 'othideales.
Luttrell (1965a) follows Theissen (1916) while Arx & Muller (1954)
treat this genus as & merhey of the order Dothiorales., The writer'

coliections of Hotryosphaeria on three different hosts were

identified as similar to Botrxyvosphaeria dothidea, a brief

description of which is given helow,

e. Botryosphaeria dothides (Moug. ex Fr.)Ces., deNot.(Figs.46.3 to
48.5

Arx & Muller 1954, p. 37.

Ascostromata black, innate, becoming erumreant, multiloculate,
upto 4 locules in each gtroma, upto 0.8 mm. long., Locules globose,
ostiolate, 140-190 p diam, Asci clavate, bitunicate, in wall-layers,
pedicellate, octosporous, 70-92 x 20'26/P' Ascospores spindle-
shaped, biseriate, hyaline, with 2-3 vacuoles, 14-18 x 4-6 u.
Interthecial tissues present,

Habit: Saprophytic on the twigs of Hosa sp.(F.Rosaceae)M.A,C.S.Herb,
No. 504, Cassia occidentalis Naves (i ,Leguminosae) M,:.C,S.Herb.No,
505 and Haeptaplureus venulosum Sm.(F.arallacene) M.A.C,.S.llerb, KXo,
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Remarks : The three hosts are new host recoxyds and the fungus is

an addition to fungi of India,

b. Botryosphaeriza laricis (%ehu) Comb.nov, Arx & Muller.{(Fig.46.8)

Arx & Muller 1934, p. 42.

Ascostromata black, innate, becoming erumpent, ZOG—GOO/y long,
Loculens globose, ostiolute, 1-3 in each stroma, 140—250/p diam,
Ascl clavate, bituniocate, nedicellate, octosporous, in basal layers,
provided vwith aplo.l pore, 120-1852 x 24-28!p. Ascospores spindle-
shaped, dark brown with a aubhyaline band across the spore, rounded

ends, biseriate, 26-32 x 8-12/p. Interthecial tissues present,

Habit : Saprophytic on the twigs of Alsecdephne sexicarpifolia Nees,

(¥, Lauraceae) collected during Cetoher 1967,

Remairks: The writer's cocllection of Botryospheaeria was found to

agree with B, laricis in all respects except being a new host record
The fungus is &an addition to Fungi of India not so far reported from

India,

3. Diatrype Fr.
F. Dlatrypaceae, O, Sphasriales.

Sub«~Cleass Ascohymeniales.

The genus Diatrype was established by Fries (1849) with
Distrype disciformis (Hofm.) Fr. as the type. The speeies of this

genus are mosily found as saprophytes on stems, and barks of
various host prlants. Clements and Shear (1931) and Arx & Muller
(1954) have included it under the Family Diatrypacese (Allsnto-

sphaerinceae of Bessey 1950) of Sphasriales whereas Luttrell(1955)
and Martin (1961) consider it as a member of Xylariales.
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In Indis 7 speclies are reported, the recent contributions
being those of Tilak (1984),Rsemachandrs dac (1968, 1966a)., The
writer collected on 7 different homts which on deteiled comparative

and oriticul study were found to agree with liatrype disciformis

in some ceses and .. amorphae in cthers, A brief accoant of both

the species ia presented here,

a, Diatrype amorphse Savul & Sandu (Flgs.47.1,47.2 & 47.3).

Tedwigia 25 : 177, 1935,

strome black, erumpent, 0,8-~1.7 mm. long and 0,6~1,0 mm.high,
Peritheci& black, conical, ostiolate, beaked, upto 5 in each stroma,
280400 B broad and BSQ—QBOIP high., sscl eylindro~clavate,
thickened at the apex, unituniocate, in wall-layers, paraphysate,
octosporous, 74-94 xz S“BIP' Ascospores allantoid, subhyaline,
bisrriate, l-celled, 6= x sz. Paraph:ses and periphyses sabundant,

filifors,slender and hyaline,

Habit : Saprophytic on the twigs of Acacia sp. M,A,C.3.Herb,No.524,
Cageia oecidentalis Naves M,A,.C.5.Merb.No.B23 and Exrythrina indice

7oll M,A.C,5,.Herb,No,522, eollected during October 1967,

Remarks : The writer's colieciion of Liatrype on the three hosts of

the family Leguminosae on compirison with Diatrype amosphea

oecurring ¢n Leguminoseous hosts wus found to be gimilar %o

D, amorphae.

newarke : The three hosts sre thus new host records foxr thig fungus.

b, Diatrype disciformis (Hofw,) Fr.(Figs.47.4 to 47.6 & 48.1.)
Syll, Fung. 1 : 191, 1882,

Stroma black, erumpent, 0,8-2.1 me, long and 0,6-0.8 mw, high,
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Perithecla bleck, ecnienl to globose, beaked, ostiolate, upto 6

in each stroma, 210-41C M brosd and 450-600 P high., Asci clavate,
unitunicate, thickewslled, thickened at the apex, with apiecl aanal
ang pore, arranged in wall-layers, paraphysate, T4-104 x B-ID‘p.
Ascospores, allantoig, subhyaline, biseriste, eight in ecch asous,
1-gelled, 5-8 x 2 B Paraphyses amd periphvses abundent, filiform,

slender and hyvaline,

Habi% : Saprophytic on the twigs of Eugenia jambolana Lam.

{p.Myrtaceae) Y, ,A.0.8,1lerb,.No,525, Grevillea robusta A,Cunn

{r,rroteaceae) M.A,0.3.Herb,No,525, Lantana comara L (F.Verbanacece)

M, A,0,%. Herh N0, 520 and Seutia indiea Rrongn, (¥,Rhamnacese)M,:.C.S.

Herh ,NO, .827 collected during Oatober 1987,

Remarks : The writer's collection of L.uiisciforwis has thus & fairly
wide host renge, the four hosts being in the nature of new host

records for ihis fungus,

4., Diatrypella deNot,

F. Diatrypaceae 0, Sphaeriales,

Sub-Clugs Aseochymeniales.

peNotaris (1863) establighed the genus Diatrypells with the

tipe species Diatrypella vYerucaeformig (Ehrb,) Nke. Clements and
Shear (1931), Arx and Muller (1954} have indicated this genus under
Sphaeriales whereas Lutirell (1955) snd Lartin (1961} consider it to
belonr to the order Xylarisles, This genus was not represented in
India ti1l 12G2, when Tilak (1966a), Muthappa (1967) and Remachandra

i‘fao (1964) eontridbuted a few species of this genus, The s, eciss of
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this genus are mostly sapropbhytes occurring on dead stems ard bark.
The writer's collceetions of Distrypella on four hosts were found

to agree with Listiypella verrucaeformis, a brief desoription of

which is presented here,

nigtrvpella verrucaetormis {(Ehrb,) Nke, (Figs.48.2 to 48,5),

Syll. Fung, } 1 200, 18B2.

Strowma blaok, erumpent, 1-2 mm, brenss, 0,.5-0,9 mm. high,
erumnpent, TPerithecia ylobose to sonicnl, besked, osticlate, upto
six in each mtronma, zsﬁ—aﬂﬁfn broad and sﬂﬂ~780/u high. Asci
elavate, nnitunieate, thickewsalled, in wall-layers, paraphysete,
padicellate, multisporate, with apical comnal and pore, 100-120 x
s-lo,p. Ascogpores aliantold, subhyaline, crowded in the asecus,
l-celled, 8-~8 x 2)n. Paraphyses snd periphyses sbundant, filiferm,

slender and hyaline,

Hebit: Saprorhytic on the twigs of Ficus glomerata Hort, M,A.C,S.

Herb.No.832, Calphimia glauca Hort.ex Bantl. (F.Malphiglacesar)
M, .C.5,Herb,No.533, Glyricidia sp.{F.Leguminosse} M,A.C.S.Herb,No.

530 and Scutia indioa prongn (F,.Rhasnacese) M,A,C.S.Herd . No,.B31

cecllected during Oc:ober 1968,

Rewarks: The four hosts conatitute new host records for this fangus,
In addition to these hosts, this funzus has been reporied oan Citirus
cinensis Pers. (hutacese) by ¥nthappa (1967} thus exhibiting its

hirhly sosmppolitan nature.
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5. Gnomonis Ces, & deNot,
F, Diaporthacese, 0, Sphaeriales,

Sub-Class Ascohyvmeniales,

The genus Gnomonia wos establighed by Cesati an’ deNotaris

(1561) with Gpnomonie setaces (l'ers. ex Fr,) Ces.. deNot, &s the type

species, Clements & Shear {1931) have included this genus in
Sphaeriaceae of Sphaeriales whereas Muller & Arx (1962) place it
under Diaporthaceuse of l'iaporthaeles. “evhers of Gnomonia are
parasitic as well as saprophytic on le&ves, stiems and other portions
of vascular plants, Many species are parasitic «nd producecconidia
on the living tissues and the aacigerous gtate at a later stage,

Gnomonia venata (Sacc. & Speg.! Kleb, parasitic nm lesves and stems

of Sycamore or "Plane tree” hus its conldial stage belonging to the

form gener: Gloeosporium, Sporonema, and_Fusicogcum. Gnomonia

sanwallii Muller {s & saprophyte on the twigs of 'osa mogchata Benth,

In Indie, this genus wis represented till 1962 by about five
species, mainly contributed by Muller (1987) who collected them
from the Himalayan region. ‘the writer's collection of Gnomonia

is new to science with the following diagunostic cheracterxs,

Gnomonia grewise sp. nov. (Fig. 48,.6)

Anshosur 1969 Sydowia (in P'ress),

Intection spots elllpsold to spherical, mostiy wuarginal,
inolated, dark-brown, 2~3 mm, {eritheci: dirk brown, epiphyllious,
aggregated, innate, globhose, with a long beak, projecting outside
the host, 180-220 x 100—126{#. Beak cylindrical, ostiolate,
periphysate,140-160 x 28~32‘r. Asci cluvate, unitunieate, pedi-

cellate, pedicel gelatinizing at maturity and releasing asci whioch
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£i11 the perithecium, apex thiekened, with apical apparetus,
octosporous, in basal-layerg, 42-H0 x 8-10!p. tscospores oblong,
hyaline, unequally 2-celled, rounded at the ends, dbiseriate,

8-10¢ x 2—4/u. Parsphyses lacking, Verinhyscs sbundant and h; aline,

Fabit: Inoites mecroric patches on ihe living lesves of Crewia
pilosa Roxb,.(Tiliasceae) ecollected during February 1968,M,A.C,.8.Herb,

No,619 (Type).

lemsrks : Gnomonie grewine differs from the type s:ecies i.e,

G. setacen in having signifteuntly smrller perithecis with quite
lons beaks, bigrer ascl and unequally 2-celled oblong sscospores.
No conidinl etate was noted in assoctatinn with this Ameom-cete

in nature,

6. Guignardia Viala & VPavag

F. Nothideaorae 0, Dothideales,

Sub-Cluss Loculoascomycetes,

The genus Guignardia was established by Viala and Yavag (1692)

with G,.bidwellii (Flifs) v, & #,(Syn, Sphaerella bidwellii FEllis.)

as the type species. Lindau (1897) described Guignardia with

2-celled ascospores., Ponald (1911) was of iie opinton that the
ascospores of G. bidwellil were single~c~lled with & hyaline swollen
portion at one end which may be mueilaginous and help the spores to
stiek to the lent. Petrak (1921) has emended the diagnostic
charaeters of the genus. Miller and Thompson (1940) agree with
Petrak (1921) ir sonsidering G. bidwellii as the type species and

characterised by uniloculate stroma (psendothecium), absence of
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besk, fasciculate origin of asel, paraphyses lacking and l-celled
ascospores, Muller (1951) revised the genus, Miller (1949)

reports the occurrenec of multiloculate Aseogtiromata in this genup

even as in the cuase with Mycosphaerells.

Arx & Muller (1654) have placed this genus in Botryosphaeri-
acece of Dothiorales which was again supported dy Rensser (1964)
who has contributed few apecies, Luttreil {1955, 1968a) treats

this genus 25 a menber of Lothideacese of Lothideales.

In India this genus 18 represented by five species till 1962,
the recenmt contributions being those of Hao and Kele (1965), The

writer colleeted two species of Guignardia, a brief account of

which i3 given below :

a. Guignardia bidwellii (Ellis.) V. & B, (Fig. 49,1).
Arx & Muller 1554 Ds 44.

Agecostromata black, globose, unilooulate, innate, ostiolate,
100-13513 &1 sm, jwall-thickness 3—12’p. Ascl clavate, bitunicate,
pedieellate, octosporous, in basol lajers, 45-55 x 10-14 u,
‘gooapores spindle-shuped, biseriate, l-celled,hyaline, ;4—13 x

3~5’p. Faraphyses, pseudoparaph:ses or interthecial tissues lacking

Habit : Causes lesf blight of Callistemon lanceolaia Sweet.

(Myrtaceve) opllected during February 1967. M,A,C.S.Herb.No,506,

lemarks: The writer's collection of Guignardia agreed with the type
in all essential moyphological characters, This is & new host

record for this funruas,
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b, Guignardia flecourtise sp. nov, (Fig.49.2)

Infection spots circular, scattered, erumpeni, brown, epi-
phyllous,upte 0.5 mm, diax, Ascostrowsta blick,multliloeulsate, upto
four lociles in each strowxa, subepldermal, 356-488.8 n long.
Locules conie:l with well daveloped olypeus, 130-15C x lco-xao/p.
Asel oylindro-glavate, bituniocute, with apleul projection, pedi-
cellate, octosporous, in bas-l layers 60~80 x 40-4a/n. Ascospores
spindle~shaped to eylindriecal, with hyaline disc-like gelutinous
portion at both ends, hyaline, irregularly arranged, l-oelled,
40,4-48.8 x 12*16‘F, Paraphyses, pseudoparaphyses or interthecial

tiasuwes lacking.

Habit : Parasitic on the leaves of Flecourtia sepiaria Roxb,

(Flecourtiacese) collected during Feb:uary 1967, M.A.C.5.Herb,No,
496 {Type).

Femarks : This species is distinguished from the type by the multi-
loculate ch.racter of the ascostrométa, bigger ascl and quite
distinctively characterised bigger ascospores which are arranged
irregulerly in the ascus. The genus Guignardia although charascteri-
sed by the formation of uniloculate ascogtroma, mey rarely produce

multitloculate stromata even as in the allied genus Myvosphaerella

s stated by Miller (1949).

In the writer's collection, miero~oconidial locules were alaso

obaerved in assocication’with the sscostromata.
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7. Herpotrichie Fokil,

F. Pleosporacese, 0O, Fleosporales,

S5ub=Class Loouloascomycetes,

The genus Herpotrichia was founded by Fuckel (1869) with

Herpotriochia rhenana Fokl. (Syn. Herpotrichia rubi Fekl.) as the

type species, Luttrell (1985), Martin (1961) are of the opimion
that 1t should be included in Herpotrichiellaeeae of Pleosporales
where.s Muller and Arx (1962) have placed it under Pleosporaceae

of Pleosporales. Bose (1961) is also of the sane opinion,

The species of this genus occur &s saprophytes on bark and
stems of various host plants and vexry few species are reported
from different places and the main contributions being those from
Stingis (1913), Saever (1918), Muller (1957), Bose {(1961). Bope

(1961) has described two new species of Herpotrichie end has

reviged 10 other species with the provision of a key for the

identification of the species,

The writer's collection of Herpotrichia is considared 28 NOw

to seienge with the following descrivtion.

Herpotrichis indiea sp, nov, (Fige. 49.8 & 49.4)

Ascostromata black, membranous, setose, uniloculate,cupulate,
ostiolate, erumpent, aggregated, 630—6001p broad. Wall dleeck,
made up of thick-willed pseudoparenchymatic cells, 26~40/p thick.
Setae mycelold, numerous, dark-brown, acptate, pointed at the $ips,
4-6}p thick and 290—4001p long, Asci elavate, pediecllate,

bitunicate, rounded at the apex, arranged in well-layers,
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ogtosporous, 180-170 x 16«18 fm Agcogpores spindle-~shaped, sub-
hyaline, equally two cellied, slightly constrieted at the meptus,
thick-walled, biseriate to siightly irregular, 36-38 x t:ﬁlp.

rsendoparaphyses numerous, filiformis, slender and hyaline,

Habit : Saprophytio on the dead twigs of Duranta plumeri Facg.

{(verbenaceae) collected during October 1967, M.A,C,S.Herb. No.

temarks ¢ A critical and comparetive study carried out bhetween the

writer's eolliection and the relaoted specles of Herpotriehia

reveaied that the writer's collection hasg soxze resemdlance to

H. giffusa and H. schiedermayeriana sgcording to the key given

by Bose (1961) but differs from the former in having significantly
bigger ascoeurps, ascl and ascospores and from the latter in having
erumpent stroma, bigger asci and strictly 2-cclled sudbhyaline
ascospores as against 1l-8 septate, light brown ascospores of the
letier besides being collected on A new host., fence it is

considered as a new species.

8. Hypoxylon Bull. ex Fr.
F. Xylariaceae. 0. Sphaecrialea,

Sub-Class  Ascohymeniales,

The genus Hypoxylon was established by Bulliarg in 1791 and
subsequently revised by Fries in 1849. The type speciesa is
Hypoxylon coecinsum. Ball, Clements and Shear (1931), Miller (1949),

Arx and Muller (1954) have ineluded this genus under Xylariaceae of
Sphaeriales whereas Luttrell (19588) and Martin (1961) plaee it
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under Xylariales., According to Miller {(1932) Hypoxylom Bull. ia
synonym of Hypoxylon Fr. amd H. goecinsum is the synonym of

R, goherens (Pers.) Fr, which is the t;pe specics. But &ceording
t0 Arx ond Muller (19B54) and 'pictionary of tungi', the authority
of t' is genus is Iypoxylon Bull.ex Fr, and the writer haa adoyted
the mame, sSevercl gpecies of this graus axe reported from differeni
parts, the main contributions being those of Tllis and :verhart
{(1887), Milier (1930, 1032, 1857 sud ;3.&361%. ogers {1967) hus
studic¢ :h: developmental pattern of the ascocarps in [i, fuscus &nd
considers 1t to be of 'Xylaria' type. THecently the conidial stapes
of Hypoxylon have been described by Greemhalgh and Chesters (1968),
Chenters and Greenhalgh (1964} and Jong and “ogers (1Y88) ag

belonging to the form-genera Isaria, Geniculosportium, Nodulosporium

or .crostaphylius all belonging to Mouiliales,

In India this genus was represenied dy about 22 species till
1962, Yost of the species occur ag saprophytes on stems and barks
of various host nlants., The two ccllections made by the writer an
two different hosts sre saprophytes and were ideniified as }.

rubiginosum var. tropica Miller snd H. coherens (iers)Fr, A

brief soecount nf both the speclics is given helow,

a. Hypoxvlion goberens (Pers.) Fr. {ifg. 49.5)

Trans. Brit, Mycol.Soe. 15 : 134~154, 1934,

Strora black, erumpent, aggrrgated, 1,6-3,f mm, long. Perithect
globose, ostinlate, with light coloured tyrue pe.ithecial wall,

sunken in the stroma, upto eight in sach strowma, 28?-410IP diew,
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9. Irene Theiss, & Syd.
F, Melloleoceae, O, Hellolales,

Sub=-Clues Ascohymeniales,

The genus Irene was est.blished by Thei-gen and Sydow (19017)

with Irene inermis (XK. & C.) Theiss. & Syd.(Syn.Meliols tnexmis

K. & C.) as the type species. Clements and Shear (1931) have
trcated thia genus as . member of perisporiacesne of perisporisies.
Hansford (1946) treats this ap & mesber of Meliolacese of
Myriangisles, Luttrell (1965) and Martin (1961) have treated this
genus As a member of Meliolaceze of Meliolales. Theissen & Sydow
(1917) have distinguished 19 genera in this family of which Irene
with many hundreds of species are very abundant in the tropics and
few in temnerate regions. Toro (19285), Stevens & Tehon (1926) have
described and revised many species of Irene &ud provided a key for
the ldentification of species., This genus 19 not represented in

India.

The writer's collection of Irene was compared with the type
&nd other related species and was found %o be vew to scienee, a

brief descoription of which is presented here.

Irenme indica sp. nov. (Fig., §0,1)

Anahosnr,l@ﬁg; Sydowia (in Press'.

Colonies black, dense, olrcular, hypophyllous, 1,5-3.4 mm,
diem, Mycelium dark-brown, septate, superficial, hyphopodiate,
5'7,P broad, Hyphopodia cupitate, 2«-celled, daerk brown, alternsts

to trregular, 14-18 x IQ"IG_P' Perithecia superficial, globose,
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sctose, dark-brown, thickew:lled, non-ostinlate, made up of
thick-walled pseudo;arenchymatic cells, 110—135‘p diam, Peri~
theocinl setae dark-brown, septate, tapering at the spex, upto

16C u long., Asci clavate tc oylindrisal, in wall-layers, hyaline,
unitunicate, hi-to tri-sporate, pedicellate, 60=-72 x 31.4~41.¢/u.
Ascospores elliptiosl, 4-septate, constricted at septa, thiock-
walled, dsrk-brown, arranged irregularly, 44~46 x 12-1s/p.

Paraphyses and periphyses abundent, filifor:r, slender and hyaline,

Habit : Percsitic on the leaves of Awmocora yohituka “ight, & Am,

(F., Meliace:e) collected during Oectober 1967, M.A.C.S.Herb.No.820

(Type),

lemarks : The writer's collection of Irene wag compared end found
to be different from the type i.e. 1. inernis in having signifi-
cantly smaller perithecia as well &8s aszcospores, besides being
collected fros an unreported host and host family and is
therefore deseribed as new to meiemce., This genus 18 & new

generie record to Indian Fungi.

A species of the form genus Exosporium Link was found in cloae
and constani association with this Ascomyccte and was found to be

similar to Exospporium teliae Link, The conidiophores were observed

to be direotly dorne on the dark-brown hyphopodiate mycelium of
1. indica, This type of assocliation of these two fungl on the host
constitutes the first report allhvugh associ- tions of some Devtero-

mycetes belonging to the form genera Neamosphaeria, Iseria,

Arthrobotryusm, Cephalosporium, Spegaszinia etc., with species of
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Meliola have been reported by Hemsford (1946) and Stevens (1418)

who descridbe such associated Deuteromvcetes as hyperparssites on
the respectiive Asoonycetes.
10, Lecanidion FEndl.

F.Patellariaceae O, Hysteriales.

Sub-~Clugs Looulosscomycetes.

The genus Lecanidion (Svn, Patellurlie Fr, snd ['atellaria

Fedw., emend sacc.,) was eatablizhed by tndlicher (1830), The type

species is Lecanidion atratum (Hedw.) Endl. (Syn. Putellaris

atrata Fr.). There is sone sconfusion on the taxonomy of the

genera Lecanidion Fndl. and Patellaria Fr. The name Patellaria

was firat used by Frhart (1780) to desoribe a Lichen i.e, Lichen

upsaliensis. Later Fries (1822) used the name Patellaria for a
fungus genus, Aecording to the International Code of Beotanical

Nimenclaiure Article 64 (1058), the neame Patellarie Fr, becomes

invalid as the nome was alre.:dy preocccupled, Thercefore indlicher

(1830) proposed the neme Lecanidion for Patellarie Fr., inecluding

only one snecies Lecanidion atratum which therefore is the type.

Butler (1939, 1940) has plezded for the invalidity of Patellari: Fr

and proposed the ussge of Legenidion fndl.which waes later followed

by Luttrell (19558) and Muller & Arx (1962), Therefore the writer
has adopted Leconidion Tndl, as the viiiid name for the genus in

rlace of Patellaria Fr,

Clements and shear (1930) have placed this genus under
ratellarinceae of True : iscomyoetes, Muller & Arx {1962) trect

the genus as a mezber of lothiorales,
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In India Mundkur & Ahmed (1946), Lamachundra rao (1967),
Tilak & Srinivasan (1969), have described several species of

Patellaria Fr. over looking the correct nomenclature cnd texonomy

of the fungﬁb as suggested by Dutler (1940),

The writer's colleotion of Lecanicion & saprorhyte, 1is

conaidered as a new srecies with the following description,

Lecanidion corgicii Anahosur sp.nov, (Fig.50,2)

Discothecia black, discold to cupulate, with wide opening,
erumpent, uniloculate, aggregated, sessile, 806-1180 x ISO-QOQ/P.
Asoi olavate, bitunicate, pedice¢llate, in basal luoyers, flat at
the spex, octosporous, 62-T71,.,4 x 12~16)p. Ascospores ellipsoid,
uniformly 8-celled, hyaline, irregularly biseriate, rounded at the
tips, 20.4-32.4 = Suﬁ»F. Pgendoparaphyses hyaline, slender,

septate, branched at the apex.

Habit ; =aprophytiec on the twigs of Grevillea robuasts A.Cunn.
(Protesceas) collected during Cotober 1967, M,A.C.R.Herb ,No.B43

(Type).

Remarks : Butler (1939, 1940), Mundkur and Ahmed {1946), Ramehandra

itao (1967), Tilak & Srinivasan (1969) have deseribed the asecocerps
0of this genus as an apothecium, interthecial thre.ds &s paraphyecs

and remnents of the apieul stroms as the epitheciun, The recent
investigatins cuarried out by Muthappra (1967) and +eshadri &
Muthappa (1969) on a closely allied fungus Tryblidiella rufula

{Spreng.)<acc. belonging to the family ratcllariacese prove very
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conclusively that the ascocarp in this family is in the nature

of & '"Disecotheciun' as originally described by Korf {(1962) and
interthecial threads continuous from tor to the bottox with
‘Glonium® type of development and the stroma .+t the top of the
&scoearp as a pscudo~epitheciuw wade up of remnents of the
strometic cells together with the tips of the interthecial threads,
On the bagiy of these churaciers, the writer is of the cpinion that

the genus lLesanidion, a bituniecate bLiscom;cete with similar

eharacters should find its place under family Patellariaceese

order Hysteriales.

11. Lembosias Lev.
F. Miorothyriaceae, O, Heslsphaerirles,

Sub=Class Loculoasconycetes,

The genus Lembosia was established by Leveille (1843) with
L.tenella Lev, as the type. Theissen ond Sydow (1917) have plaged
this genus under Mierothyriaceae of liemisphaerinles which system
is followed by Bessey (1932), and recently by Luttrell (1968a),
Muller and Arx (1962) have pleced the fawily under Pgendogphasri-
ales. Hansford (1948) has included this genus in Asterinaceae
fam,.nov, under Mierothyriales, Many species of Lembosia have
been reported from different parts and Theissen {(1913a) has
reviowed and descoribed several specles for which he huas provided

a key which 15 valuable in identification of the species,

Ti11l 1982 omly two species were reported from India. Hecently
Pose & Muller (1984) and rande {1969) hove contributed sowme
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b, Lembosia inaequalis sp. nov, {Piz. 50.4).

Anahosur 1969, Nova Heswigia (in Fress).

Infection spots ciroular, eriphyllous, crustaceous, blaeck,
with multilooulate sascocarps, 3~-6 mu, diam, Mycelius superfieist,
dark-brown, septate, radlate, 4—?‘p brosd. Thyrothecie, black,
carbonaceous, linear, epiphyllous, superficlial, hypostrowua lacking,
erack opens longitudinally, 500-800 x 170-25&}p. Asci colavate,
bitunicate, in basal-layers, purallel, sessile, octosporous,
T5.4-91,4 x 24-30,.8 P Ascospores dark-brown, unequally twoecellesn
oylindrienl, irregularly arr.nged, 17.,4-23.8 x S”IO,P' Fseudo~
paraphyses abundant, slender, septste, with bulbous apices, hyaline
attached to the epistroma in the early stages becnming fre¢ at the

tips a2t maturity,

Hahit : Incites leaf spots on the living leaves of Plectronia

rheedl Bedd, (Rubiscecs) eollecied during October 1966,4,A,.C,58.5lard

No.454 (Type).

Remarks : The distinguishin: oharacters of L, inaecualis from the
type are bigrer ascocarps and asgel and much smaller ascospores

which are unequaliy two=gelled with a new hoat record,

12, Leptosphaeria Ces, & deNot.
F. Pleosporacsae, O, Pleosporales,
Sub-Cless Loeuloascomyocetes,

The genus Leptosphaeria wug established dy Cegati and

deNotaris (1863) with Leptosphaerian doliolum (Pers,)Ces. & deNot.

as the type. tlements and Shear (1931) bave placed this genus unde

Sphaerialea. The genus is oharsoterised by the presence of
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uniloculate ascostromatsa with pseudoparaphyses continuous from
top to bottom in between which bitunicate ascl arise., This
character jugstifies accommodation of this fungus under
Pleosporales as proposed by Iuttrell (1955) and Martin (1981,

Muller (193%C) has described about 30 gpecles of this genus.

15 speclea were reported from India (111 1962 ocomprising

paresites as well as saprophytes. 1. orygina, lL. capparidicola

¥undk. & Ahwmd, are saprophytes occurring on dead leaves and palea

of Gryza sctiva and on dead branches of Capparis aphylla

respectively, Mundkur and Ahmed (1935) studied the life cycle
pattern of L, salvinii Catt. and obtained the conidial stage

Relminthosporiur sigmoideum Cav. in culture. Webster (1955) has

reported Hendersonia typhse &s the conidial stete of L. typharum,

Reeently Lucas (1987) has described various conidial stages of

British species of Leptosphaerie. The writer collected two species

of Leptosphaeria one being parasitic on leaves and the other being

on stems, the desoriptions of which are given below,

a. Leptosphaerin corgicli ap. nov. (riz.50.8)
Anshosur 1969, J, Blol.:ci,.,Bombay (in Press!},

Infection spots linear, bluac:, shining, erunjpent, agpregated,
1.2-3 x:2=04 pw, Ascostromate subepidermal, uniloculate, with
brown wall, globose to conical, aggregated, lzo-lﬁely broad, 15(~
170 p high, %sei clavate, bitunicste, redicellate, in bascl-layers,
oetosporous, pumerous, 100-118.4 x 2C-04 p, Ascospores fusold,
with prominent as globules, 5~6 celled, rarely T~celled, tacering
at the ends, brown, constricted at septa, 35=39 x 4-7 Re

faeudopanraphyges pumerous, filifors, slender, simple and hysline,
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Habit : Parasitic on the stems of Plerel aquilina collected

during February 1967, M.’.C.S.Herb.No, 537 (Type).

Bewmarks : The distinguishing characters of this species from the
type are lignicolous habit, significuntly smaller olavatr asci
and x-celled¢ ascospores which are arranged biseriately in the

ascus. In India 1t is the first parasitic species of Leptosphaeria

reported on stems,

b. Leptosphaeria lobeliae sp. nov. (Fig.50,.6)

Anahosuy 1969, J,.Biol.Sci.Bombay (in Press).

Infection spots clroculer, conlemcing in the later stages
forming necrotic patches, contulning bleck, round fruiting dodies,
0.5-2.8 x 0.5 mu, Ascostrocata black, globose, soft, innate, uni-
logulate, ostiolate, thickewulled, mtde up of pseudoparenchymatio
cells, 150-310!p di-m, Ascl clavate, bitunicate, in bas:l-layers,
pedierllnie, rounded at the apex, cetosporous, 70-885 x 12—16/p.
Ascospores fusoid, biseriate, curved to straight, 3=5 septate,
non-constrioted, at septa, sub-hyaline, bigeriate, 20-33 x ena/n.

Pseudoparaphyses nunerous, filifors, slender, asimple and hyaline,

Hahit : Parasitic on the leaves of Lobelia excelsa Ronpl.

{Campenulacese) collected during February 1967, M.ai.C.5.Herbk.No,

535 (Type),

Nlemarks: The distinguishing charseters of this species from the
type are snall locules, smull ¢lavate as¢l and bigrer ascospores
which are arranged biseriately in the ascus, Also it is collected

on an hitherto unreported host,
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130 M’lio:.a l’!‘.
F. Meliolacess., O, Meliolales.

Sub~Cluns Ascohymeniales,

The genus Meliols was established by Fties in 1828, The type
species is M, nidulsns (Schw.} Cke. Clenents and Shear (1931)
have placed this genus under Ferisporiacese of Perisporisles.
Hensford (1946) hes treated this genus as a member of Meliolaceae
of Myrisngiales on the basis of its uniloculate nature of asecocarp
irrespective nf the nature of agci. Luttrell (1955) and Martin
(1961) have treated it as a member of Meliolaceae of Meliolales on
the basis of dark setose superficial myoelium bearing perithectia,
In this fomily Theissen and Sydow (1917) have distinguished 19
genern of which Meliola with many hundreds of species are very
abundant in the tropies and rare in temperate zones, Stevens
(1927,1928) has published a monogravh of this genus which is

indispensable for identifying speclew of this genus,

In India, this genus was represented by about 65 speclies
til? 1962, the main contributions belng those of Hansford and
Thirunalachar (1948) and recently by Bose and Muller (1967),
Kanpoor (1867),

The writer's collection of Meliola was compared and found to

reseuble Melicla maevicola Yans, 3 =tevens, in all essentiasl

morphological characters ond diwmensions, & btrief descript ion of

which 1is presented here since it i» colleoted on & new host,
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Meliola meesicola Hans. et, Stevens, (Fig.51.1).

Jour.Linn. Soc.Lond. 37 : 37: 1937,

Colonies black, dense, hypophyllous, scattercd, 2~4 mu,
in diam, Mycelium dark-brown, septate, superficial, setose,
hyphopodinte, B-7 r broad, Hyphupodia clavate, opposite, 2~celled,
dark-browmn, 14-18 x G'S,P' Ferithecia globose, daxk-brown, non-
oatiolate, superficial, separate, 90-1101p diam, Asci colavate,
unitunicate, pedicellate, bi-~ to quadrisporute, hyaline,80-82 x
20-24}p. Ascospores ellipsoid, uniformly 4-septate, constricted
at septa, rounded &t the tips, dark-brown, 40«44 x S-IO/P.

Paraphyses filiform, slender and hyaline.

Habit : Parasitic on the leaves of Maesa indica ¥all(Myrsinaceae)

golleated durimﬂ OGtﬂber 19‘7, M.A.C.S.Reﬂaaﬁo. 872,

Rems rks ¢t Maesa indios 1is & new host record for this fungus, It

wag Interesting to note that a conidial fungus belonging to the
fors genus Exosporium Link was found in constant .nd elose

association with this ascoxyecete and was diagnosed as pxosporium

tolise Link, Stevens (1918) and Hangford (1946), have described
agsnool ation 0f scversl species of I'euteromycetes with the apecies
of Meliola and consider these Deuteromycetes as hyperparasites,

In qase of writer's collection, the conidiophores of L.teliae were
observed to be directly borme on the brown setose mycelium of
Meliola measicola, The true reletionshir of this association

needs further insculaticn studies.
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14. Melliolina Syd.
Fo. Melicolacese, 0O, Meliolsles
Sub=Cless Ascohymenlales,

Sydow (1914) founde¢d this zenus with Meliolina c¢liadot:ieha

(Lev,) Syd., as the type specics, This prenus differs from Mellola
in heving nonhyphopidiate mycelium. Fven tlough Hansford (1946
has plac:d this genus under parodiellinse of Myriangiales, its
proper place 18 under Meliolaceie of Meliolales &as suggested by

Luttrell {(1955), Martin (1961) and Clements and Shear (1931),

In India only one species viz, Meliclina arborescens Syd.

whae recorded till 1962, The recent contributions being of Kapoor

(1867) and Ponnappa (1967).

The writer's colleotion of Meliolina was ftdentified as

M. mollis (Berk. & Br,) Hohn,,a brief deseription of which is

given here,

Meliclina mollis (Berk, & Br.) Fohm, (Fig.51,2)

Colonies dense, bdlack, scattered, circulsr, hypophyllous,
rarely am higenous, superficial,2-5 mm, dism, ¥ycelium durk-brown,
septate, non-hyphopodiate, setose, 5‘7’P broad., Perithecia
separade, superticiasl, setose, globose to cup-shaped, black,
gtromatic, 180-2350 /n diam., Setae black, branched 180-250/1 long.
Agsel clavate, unitunicate, pedicellat, in bas:l-layers, 120-140 x
20-24/&. fecogpores dark brown, thick-walled, uniformly 3-septate,

slightly constricted at septa, cylindrical, biseriate to
irreguley, 66-T4 x a-lz/u. Parsphyses and periphyses abundsant,
filiform, slender and hyaline.
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Nabit : Parasitic on the le«ves of Syzigium jambolanum DC.
(Myrtaceae) collected during Oetober 19668, M,A.C.S.Herb.No,B80L,

Remarks: The host is a new record for this species,
15, Mierooyelus Sacc,

F.Dothidence.e; O.Dothideales; Sub-~Class Loeulosscomyoetes.
The genus Migrooyclus wes established by Saccardo (1904) for

8 Dothideaceous fungus, The type species is Microeyclus

angolensis Sace, & Syd, Clements and Shear (1931) have plased
this genus under Dothldeaceae of Uothideales whereas Bullar & Arx
{1962) have plaved it under Myecesphaerellaecece of Pessudosphaeriale

The recent developmental studies of the ascoourps of Microeyclus

indieus Tilak oarried out by Chiplonkar (1069) have exhibited its
affinities to Dothideacese having 'Dothidea' type of development
and justifiea its accommodation under Pothideaceie of

Dothideales as suggested by Luttrell (1953, 1965a).

In India this genous is represented by only two species vig,
M. phoebes reported by Ramukrishnan (1956) collected on the fallen

leaves of Phoebs paniculata from Coorg (India), and M. indicus

Tilak reported by Tilak (1958) parusitic on tho leaves of
Actinodephne  hookeri Meisson. The writer's collection of
Microeyelus was found to agree with M. indicus Tilak, & brief

deseription of which is presented here,

Microoyolus indicus Tilak (Figs. 51.3 & 51.4)

Tilak, S.T.(1988) Sydowia Ser.II 12: 187-199,
Stroma black, circular to irregular, aggregated, hypophyllous,
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nultiloculate, upto 5 locules in each stroma, superfiocial with
hypostroma, 2566~-480 r broad, Locules globose, ostiolate, 60=126 x
80-112 P' Asci bitunigate, clavete, pedicellate, in fapciciles,
octoaporous, 48-68 x 10~-14 p. Ascosperes oblong, unequally
2«gelled, biperiste, hyaliég, non-oonstricted at the septa, 12-16 3
2—4{p. Faraph; ses, pseudoparaph:ses or interthecial tissues

lecking.,

Nabit ¢ Parasitic on the laaveg of Actinodaphone hookerli Meisaen.,

{Laurrceae) collected at Coorg (India) during VUetober 1866,

H.:\.C.S.HGTE.NO.GO2.

Resarka: It was interesting to note that micrnscopic examination
0f the sections of the ascostromata revealed the presence of
spermogonial chambers within the hypogstyoma of the ascigercus state
and the exact nature and the relatiomship of the assccirtion could
be ascertained through 2 detailed study into the development of
the funpus which are in progress, Such associations in

Phyllachora simplocicola Seshadri hove been proved to bs helpful in

effecting spermatization (Jegtar, 1968). Tilak(1958) who originally
reported this species wus unable to obtain associotion in his
collections made from Mahareshtra., A brief description of

spermngonia and spermatia is presented here,

Spermogonia globose to coniosl, black, stromatic, closely
assoclated with the ascocarps, innate, 120-160 x TG-QE/H.

Spermatiophores cylindrical, in walle-layers, hyaline, 8-8 x a/p.
Spermatial bodies ellipsoicd to oylindrical, l-celled, hyaline,
£filling the cgavity, 2 P long.
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16. Muelleromyees Kamat & Anchosur

Anashosur 1968, Fxperientia 24: 849,
F. Diaporthaceae; 0. Sphaeriales.
Sub-Class Ascohymeniales.

A tarspot fungue parasitizing leaves of Eugeniaz jaswbolana

Lam, was ¢ollected by the writer with the following charaoters:

Ferithecis nopn-ptromatic with highly developed elypeus, Ased
ectosrorous, unitunicate, aparaphysste, provided with apieal
apparatug,pedicel gelatinizing at meturity, Ascospores brown and

unenually 2-celled,

These ¢haracters are typieally spheseraceous with Diaportha-
ceous affinities, A criticsal study of the fungus ai different
stagep of development revealed that these characters had not been
previously duplieated in any of the known genere of Diaporthaceae
to whidch this fungus elearly belon;s on the basis of which 1t ia

sgslgned Lo a new genus with M. indicus as the type species,

Muellermmyces Kamst & Anshoesur Gom. nov,

Perithecia non-staxomatic, separate, innate, prominently
beaked, with a highly developed clypeus, owtiolate, Asci unituni-
cate, with thick apic..l eanal, pedicel gelatinixing at maturity,
aparaphysate, octosporous. Ascospores dark-brown, unequally

2=gelled. Paraphyses lacking and periphyses sbundant,

I'iscussion: A carerTul search of literatere showed that an

Ascomyeete Didymosphaeria jeambolana had beon described by

Ramakrishnan et.al. (1953) parasitizing Eugenie jembolane, The
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oetosporous, aparaphysite, 145.5«17T0.8 x 16«20 f' Ascospores
oblong, dark brown at the tips and subhyaline in the oentre,
unegually 2-~celled {(upper 12«14 x T8 ' lower 4«6 x 45 r). non-
constricted at the septum, rounded at the ende, mniseriate, 16.20 x
4-R r. Paraphyses lacking, periphyses abundent, filiforw,sleader

hyaline &nd facing upwards.

flabit: Parasitie on the living leaves of Lugenia jambolans Lam.

(Myrtaceae) eollected during February 1967, M.A.C,S.Herb.No, 494

(Type).

Remarks ¢ A Sphasropsidaceous fungus assigned to a new genus
Kapatella Anahosur Gen, nov. with K.indica Anahosur as the type,
was closely and constantly found in assccistion with the abhovs
Ascomyoete (Fig,51.6). The true relationship of such agsociation
needs oultural studies und cross inoculetion exyperiments. M.A,C.5.

Herb. No.495 (Type).

17. Mycomicrothelia Keissler,
F. Pleosporacese; (. Pleosporales

Sub-Class Loouloascomygetes,

The genus Mycomicrothelis was established by Kelssler (1937)
with Mycomicrotbeliz stomaria (L. ex Merat) Meissler (Syn,

Verrucaria atomaria DC.)as the type species. Muller and Arx (1962)

have pladed this genus under Plevsporasese of Fseudosphaeriales,

In India this genus is represented by only one species viz,

M, palmarum, recently reported by Chaudhari and fap {1963). The
writer's collection of Mycomigcrothelia has the following characters
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Mycomicrothelis indicz ‘nabosur sp.nov. (Flz.52,1)

Agcostrom:ta black, soft, subepidersal, becoming erumpent,
uniloculate, ostiolate, oconical, with highly developed e¢lypeus,
310-400 P broad and 11&~124.F high, Asct clavate, pedicellate,
bhitunicate, in wall-layers, octasperous, 80-65 x 12-16 ?.
Ascompores ellipscid to gvoid, dark-brown, unequally 2-celled,
constricted at the septum, rounded &t the ends, biseriate,l6-20 x

4-8 r. Paeudoparaphyses abundant, filiform, slender and hyaline,

Habit : Incites tar spots on the living stems of Randia dusetorum

tap, (Rubjacese) eollested during Oetober 1967, M.A.C.S.Herb. No,
498 (Typ’) »

Temarks : The writer'’s collection of Mycomicrothelia differa froas

M. atomaria and M. macularis in husvipg significantly bigper
ascostyona, asci and ascospores which are unenuially 2«0elled with
a lignicoloug habit, Thie is the second specles of this genue

reported from India.

18, Myeosphaerella Johanson

F. Dothideacesae; ., Dothidesles,

Sub~Class Loouloascomysetes,

The genus Mycosphaerella wis established by Johanson in 1884,
The type species is Mycosphierella ribis (Fkl.,) Lind., (Syn,

Sphaerella ribis Fkl.). Lindau {1897)and Hansford (1946) have

placed this genus under Sphaerisles. Geumana (1950), Muller &

Arx (1962), have placed it under Mycosphaerellageae of

Pseudosphaeriales., The recent developmentel studies of
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Mycosphaerella mysorensie Seshadri carried out by Seshadri (1067T)

have proved its affinity to Dothideacece on the basis of
‘Dothidea’ type of development defined by Luttrell (1981),

The genus Mycosphacrellz is compris.¢ of over 1000 speciaes,

wany of which are pathogens of great economic importance, The
conicdisl forms are of several types belonging to fors genera

Cergvspora, Ramuleria, Cladosporium of Moniliales and Asgochytia,

Septoria, Mhoma and Phyllostictia of Sphacropsidales, Klebahm

(1918) has used the types of oomidial forms as & basis of

seggregating the genus into several sub-geners ap Hasularisphaerell

Septorisphaerell.., Cergcozphasrelia etc.

In India about BO species have been reported till 1962, recent
contributions being of Viswenathen (1958}, Viswenathan & Tilak

(19€0) and Patwardhan (1966a).

The writer collected 4 grecies on four different hosts three
being leaf parssites and one saprophyte, brief description of

which 1is presented here,

a, Mycosphaerella sgiostystechea Anakosur sp. nov, (Pig,52,2)

snahosur 1969, JS,.Bilol, Sc¢i.Bombhay {in Press).

Ascostiromata black, round, sgaregated, in:ate, strietly uni~
loculate, globose, ostiolate, 110~-140 x IGG-IBOJP. wall of the
looule black, made up of thicke-walled pseudoparenchymatic cells,
16-26 P’ thick. Ascl glavate,with truncete base, bitunicate,

sparaphysate, in fascicles, pedicellate, octosporous 59.,4-70.8 x
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ln-lifu. Ascogpores obloag,unequally 2-ecelled, irregularly
biseriate, non-constrieted at the septum, hyaline, 26-32 x 2-4/p.

Paraephyses, pseudoparaphyses or interthecial tissues lacking.

Habit : Parssitic on the leaves of Agrostystachis indiea Darsal
{Euphorbiaceze) collected during February 1967, N.A.C.S.Herb,Ne.
536 (Type).

Remorks: The significunt features of this species are bigger
locules, asci and ascosporves as compared to the type specles with

8 new host reeord,

b. Mycosphaerrll: bombyeina Viswan:than (Fig.52.3).

Ascostromata black, globose, unilooulate, amrhigenous, innate,
ostiolate, 55-asjp diam. Asci bitunicate, in fascicles, clavate
withtruncate base, subsessile, oectosporous, aparaphysste, 25-35 x
4~8 F.‘ Ascospores oblong, unegually 2«celled, non-consiricted ag
the septum, blseriate, hyaline, 6-8 x a-ajp. Paraphyses, pseudo«

paraphyses or interthecisl tisswes lacking.

Habit : Parssitic on the leaves of Callistemon lanceolata Sweet,

(Myrtaceae) collected during Cotober 1966, M,.,C.S,Herb.No,545,

Remarks: Callistemon langeclats is am additional new host record

for this species.

6. Mycosphaerella multiloculata Anahosur sp.mov,{Fig.52.4)
Anghosuy 1969, J.Biol,.Sci.Bombay (in Press).

Ascogtromata black, earbonacecus, multiloculate, aggregated

in elrcular necrotic spot, hypophyllous, innate, B500-800 u long.
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Looules globose, ostiolate, upto 10 in each stroms, made up of
thick-walled ¢ells, 7T0-88 x 40-55 P. Asci clavate with truncate
bage, bitunicate, sessile, aparaphysate, in fascicles, oetosporous,
42,4~85 x 10=16 r. A:coqpnres oblong, unequelly 2-celled, mon-
constricted at the septum, biseriute, hyaline, 12-185 x 2}&.

Parephyses, psevdoparaphyses or interthecial tissues lacking,

Habit: Parssitic on the leaves of Memecylon umbellatum Presi.
(Melastomataceae) ocollected during Oatober 1966,M.A,.C.S5.Herb,.No.

834 {Type).

Remarks : The genus Mycosphacrella is generally choracterised by

uniloculate ascostroma although multiloculats species have boen

encountered ss in case of M., sffigursta, M. tassiana, M. typhae.

The writer's collection difiers frox type in having multileeulate

ascostroma and smaller ascl and ascospores.

d. Myecosphaerella sodiaroana Petrak, (Fig.52,5)

Petrak,1950, Sydowia 4:504,
Ascostrouwzta bleok, unileculste, inoate, hypophyllous, globose

To-ioolp dism, Asci clavate with trune.te base, subgessile, in
Inpcicles, bitunicate, ootosporous, asparaphysate 36-48 x 8-12/».
Aggospores oblong, unequally 2-gelled, hyaline, irregularly
biseriate, non-constricted st the septum, 10-14 x 2—3}?. Fares=-

physes, pseudoparaphyses or interthecial tissues lacking.

Dabit: Saprophytic on the fallen leuves of Agrostystachis indica

rnarsal (Buphorbisceas) collected during Pebruary 1967 , M. A,C,S,Hard,

No.B44.
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Remarks: The writer's collection of Mycosphaerella was compared

and found to agree with M, sodiarvana in all essential morpholo-

gical gharacters and dimensions. The host 1is & new record for

this species,

1%, Parodiella Speg.

F. Fleosporacesae; 0. Pleosporales,

Sub-Cl:sss Loculoascomycetes,

The genus Parodielia wes established by Spegasseini in 1880

with Farodiella perisporioides (Berk. & Curt,.}S5Spez, as the type

species, Clements and Shesr (1931) treated this genus as a
member of Sphaeriales whereas Bansford (1246) has placed it under
Parodiellinaceae of Myriangiales on the basis of uniloculate nature

of Ascostroma,

The developmental studies of a species of Parodiella,carried
out recently by Tendulkar (1969) have proved the affinity of this
genus to Fleosporecese &s the developument is of 'pleospores type!’
and the pseudothecium-like perithecium together with other centrum
charseters fit in with the concepi of Pleosporacese of Pleosporales

a8 defined by Luttrell (1955, 1265a).

Muller and Arx (1962) have merged all the previously reported
species into the type i.e. Parodiells perisporioides in view of
its remarkable host specificity and morphological churacters being
gimilar not much varying in diwensions. 3Sydow (1917), von Hohnel
(1918), Petrak (1947) and von Arx (1952) hsve aontributed several
species to this genus. From India Butler & Bisby (1931), Uppal,
Patel & Bhide (1949), Payek (1933), Tilak (1959), Udliasa (1969)



have oontributed several species all on hosis of Leguminosae.
Saccardo (1899, 1902, 1905, 1928), however, has listed few spescies
parasitizing hosis of other families like Myrtaceae, Malphigiaceae,
Solanaccae and Gentinsceae., Spegazzini (1884) while demcribing

Farodiells paraguengis has reported the presence of ostiolate or

papillated ascocarps in this genus, Uppal, Patel & Bhide (1949)

have descrided a new species Parodiella smithiae in whieh they

report the presence of tyue paraphyses and non—pedicellate nature
of asei. Hecently Uliasa {(1969) has deseribed a multilooulate
Parodislla i.e. P, perisporioides var., multiloculata, The writer's

collection was compared and found to agree with P. perisporioides,

a brief description of which is given here,

Parodiella perisporioides (Berk.& Curt,) Speg. (i1g.52.6)

Ascostromata black, epiphyllous, epherical, uniloculate,
non-ostiolate, 210-280 P diam, Apci elavate, pedicellate,
bitunicate, in basal-layers, oetosporous, 84-102 x 1o-:z,p.
Asoogpores epindle-ghaped, striated, dark-brown, dbiseriate,
24-28 x 8~10 F. Psesudoparaphyses filiform, slender, simple and
hyaline,

Habit: Parusitic on the leuves of Uesmodium sp. (Leguminosas)

colleetsd during October 1966,

20. Phomatospora Sece,
F. Sphaerinceae; 0. Sphasriales.

8ub~Class Ascohymenialea.

The goenus Fhomatospora wes established by Saecardo in 1874

with Phomatospora berkeleyl Ssec. as the type species., (lements &



- 180 =

21, Phyllachora (Pers. ex. Fr.) Nke. in Fekl,
¥+ Phyllachoraceas; 0. Sphaeriales,

Sub«Closs  Aseolhiyxeniales,

The genus Phyllachors was estahblished by Nitschke with
Phyllachora graminis as the type and was desoribed in the book

*Symboleae Mycologicae™ published by Fuckel (1869). The genus

wed originally referred to as Sphaeria Fers, by Persoon (1796),
Fries recognised thia genus but later (1918) changed 1t to
Dothidea, Theissen and Sydow {1918) ineclude the genus in the
order Dothideales in their monographic studies on the assuaption
that the ascocarp was a stromatic locule and not a true peritheciuam

Orton (1924) in hies critical atudies on Phyllachora graminis

stressed the sphaeraceous nature of the ascocerp. Miller (19041,
1940) with further studies on this genus confirmed its
Sphaeraceous nature and plaged the family Phyllachoraceae under
stromatic gphaeriales on the basis of true perithecial walle,
predeternined ostiole and apieslly free paraphyses, Thus studies
of Orton (1924), Miller (1941,1949) and Petrak (1924) fully
Justify the removal of this gepus from the family Pothideaceae
and its accommodation under Sphaeriales. The recent developmental

studies on Phyllachora simplogicola by Jagtap (1967) also report

its Sphaeraceous nature which support the above position,

Aecording to Parberry (1967) the total nmumber of world species
is about 1023 ineluding homomyws, In India so far about 100
specles have been reported including homonyms and synonyms, the

main eontributions are those of Tilak, snanthanarayanan, Seshadryi &
Ullasa, 1959, 1964, 1987 and 19€%a respectively. The writer
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collected 2 species of Phyllachora, the brief descriptions

0of which are narrated here,

&. Phyllachors gsugeniae sp.nov., (Fig.53.2)

Anszhosur 1969, Svdowia {in Press)

Stromate black, shining, carbonaceous, raised, cushion-like,
epiphyllous, rarely amphligenous, sesttered to aggregated, eliroular
to irreguler, sub-cutieoular, multilooulate, 20 x 10 mm, Perithecis
globose, black, stromatic, ostiolate, with elypeus, 300-500/p diam,
Agele olavate, in wal) laysrs, unitunicate, pedicellate, with
apical eanal and pore, 150-180 x lonléfn. Ascospores ovoid,
uniseriate, l-celled, hyaline,14-18 x 4-5,P' Paraphyses and

perinhyses abundant, filiform, slender and hyaline,

Habit: Parasitic on the leaves of fugenia jembolona Lanm.(Myrtace:e)

eollected during CGetober 1966, M,A.C.S.Herb.No.453 (Type).

Remarks t Yhyllachora eugeniue differs from the only reporied
species on Eugenisa jambolans i.e. Phyllachora asbigua Syd, in

having significantly bigger stroma, longer olevate &asei and uni-

seriately arranged ovold ascospores,

b, Phyllachora ficus-asperrimae sp. nov, (Fig.53,3).

Anahosur 1969, Sydowia (in Preas).

Stromsata black, shining, carbonaceous, aaprhigenous, multi-

loculate, sudepidermal, cireculur to irregular, seattered, upto
2 msm, long, and 0,8 mm, broad, Peritheecia black, stromatie,

flask~shaped, with elypeus, opticlate, upto 6 in euach stroma,
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220-310 x 300-4852.4 B Ascl eylindrical, with short pedicels,
thin-walled, unitunicate, cetosporous, arranged in wall-layers,
90-112.4 x 10.14fp. Ascospores oylindrioal, uniseriate, l-selled,
hyaline 14~18 x &=8 r. Paraphyses and periphyses numervus, fili-

fora, slender sné hyaline,

Babit t Parasitia on the leaves of Fiocus asperrima Hoxb,

{Urtioscece) eollected during October 1966, M.A.C.S.Herb,.No,452

(Type).

Remarks : Many species of Phyllachora are kmown to parasitise the
host genus Fious, The writer's collection has resesblance to

P. poonensis Seabadri end F, fious-hispidae Seshadri but Jdiffers

from both species in having wultiperithecial giroma, eoylindrical

anci and uniseriate oylindxiosl ascospores,

It was interesting to note that spermogonial chambers were
found in ¢lose association with the developing ascocarps of this
Ascomycete and such association in Fhyllachors simplocicola has
been proved to bde helpful in effecting 'Spermatization’ as already
reported by Jugtep (1969),

22. Polystigma IC
F. Polystigunatacece; 6, Sphseriales,

Sub=Class Aseohymeniales.

The genus Polystigwa was established by Decandolle (18185)
with Polystigme rubrum (Fr.} DC parasitic on the leaves of
Prunus demestica L., Clements and Shear (1931) and Bessey (1950)
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have treated this genus &s & member of Hypocreaceuss on the besis
of bright eoloured perithecial wells. The presence of apieally
free paraphyses with light coloured perithecia znd presence of
periphyses in this genus shows its effinity to sphuaeriales as
sugrested by Arx & Muller (1954) who have placed this genus under
Polystigmataceae, A significant charseterxr of liypooresceous fungus
is the presence of 'apioul paraphyses' shich are attached at the
top of the ascocarp with free ends at the bottom as defined by
Luttrell (1965) and reportec¢ by Hanlim (1965) in Hypoerea
schweiniteii,

In India this genus was represented by two species till 1982

1.0, I'. oghrageum (Wahlend) Sacc. on Prunus padus reported by

Cooke (1878) and P, rubrum reported by Vasudeva (1960) on Almond.

The writer's colleoction of Polystigma is considered ss a

new taxon with the following diagnosis,

Polystigma eugeniae sp. nov, (Fig.33.4)
Anahosur 1969, Sydowia {(in Press).

Peritheciv styomatic, light coloured, innate, separate,
ostiolate, with well developed clypeus, globose, 2&0-300)n diam,
Asci clavate, pedicellate, unitunicate, thick-walled, in bagal-
layers, octosporous, paraphysate, 160-180 x 16—18/r. Ascompores
eylindrioal with prominent oil globules, slight constrietion in

the centre, uniseriate, hyaline, l-celled, 16-20 x Bwlo/n.Parn-
physes and periphyses slender, filiform, abundant and byaline,
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arranged in 2 line, parallel, ostiole projecting outside, B00-800 p
diam, Ascl oylindro-clavatis, unitunicate, in wall-lz.ers, prdi-
¢ellate, apex thick, with apicul ¢andal and pore, octosporous,
200-220 x 6-8 pe :scospores €llipsoid, dark-brown, thick-walled,
uniseriate,8-10 x 4’61P‘ Paraphyses ond periphyses abundant,

filiform, slender and hyaline.

Habit: Suprophytic om the twigs of Ariocorpus integrifolis L.

(Urticaceas) collected during October 1966, M.A.C,S5.Herb,No.§71,
Remarks : This is a2 new host record for this fungus,

Recently Morgan Jones :snd Lim (1968) have stressed the
need to restriet the genus Poronia only to gome fungi which are
‘coprophilous in habit as previously recommended by Dennis (1087,
19568a, o.f. Jones and Lim 196E), This type of distinction at

generic level seenms {0 be artirioiel,

24. Pseudothis Theiss., & 8Syd.
F. Sphaerxiaceas; O, Sphaeriales.

Sub-Cliss Ascobhymeniales.

The genus Pseudothis wias established by Thelssen and Sydow

(1914) with Iseudothis coocodes (Lev.) Theiss. & Syd. as type.

Glements and Shear (1931) have placed this genus under
Sphaeriacece whereas Muller & Arx (1962) trest it as & member
of Diaporthaceaze (0. Sphaeriales).

In Indis no specles of this genus hove been reported so fer,

The writer's collection was identified as Pseudothis coecodes, &
briet deserirntion of which 18 given here,
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with B. osbeckia (Berk, et Broom) Theims. & Syd. as the type,

No species of this genus have been reported from India. The

writer's soliection weas found o agree with the type species of

R. osbeckia., A dbrief desmoription is presented here.

Rehmidothis osbeckia ( Berk. & Broom) Thelss, & 3yd,.(Filg.B4.1)

Stroma black, shining, amphigenous, Ferithecis globose to
conieal, ostiolate, 2-4 in each gtroma, alnmazofp diam. Asci
¢lavate, unitunieate, subsessile, octosporous, in baseal layers,

55-85 x lﬁnlﬂ‘F. Ascospores oblong, unequally 2«~0elled, hyaline

to sub=hyaline, 12-16 x 4‘r. Paraphyses lacking., Periph;ses

present,

Habit : Tarasitioc on leaves of {Osbeckis octondra Blume

{Melostomacers) collected during October 1967.
Hemarks : Thiz is & new reoord to India.
26, Rosellinia DeNot

F. Xylariaceae, 0, Sphaecriales,

Sub~{lsss Ascohymenizles.

The genus Rosellinia was established by DeNotaris (1847)

with jtosellinia aquila (Fr.) DEN, Clenents and Shear (1931) have

placed thia genus under the famlly Sphaeriscese whereas Arx &
Muller (1954) huve placed it under Xylariacese of Sphaeriales.
Luttrell (1955) améd Martin (1961) placed the genus under
Xylarieceae, More than 200 gpecies are known from all parts of

world moat of them deing saprophytes on bark and ster 0f various
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hogt plants. Several species are dangerous parnsites vigz,

R. negatrix (Hax) Berl. on the roots and underground parts of
grape (Vitis), $he ascospores in this genus are ellipsocldel,
eoloured, l-oclled and becansc ol the characte:s of the ascospores
Vineens (1921), wehmeyer {1926) and Miller (1928) sugrented that
this belongs to Xylariaceas,

In India 12 species of this genus were recorded till 1962.
The descrxiviion of the writer's colleotion eonsidered as new to

seience is 28 follows :

Rosellini: punieii sp., nov. (Fig,.54.3)

Anahosur 19€9, Sydowla (in Press).

Stroma black, srumpent, globose, agrregates, 0.,5=0,9 x
0,8-0,8 mn, perithecia globose to gphaerical, wpuzlly siogle but
rarely 2 in each strowma, black, ostiolaite, 316-411.8 P diam. Asci
clavate, unitunicate, pedie:llate, in wall-layexs, octosporous,
apex thickened, with apieal apparatus, 120,8-1061.4 x S-IOJF.
Apcospores ellipesoidsl to lenticular, darke-brown, l-celled, uni-
seriate, thickewalled, 16-18 x 6§ P. "araphyses and periphyses

abundant, filiform and hyaline.

Habit: Saprophytic on the twigs of PFunieca grandiflora fHort.ex-

Steud., (Lythrage.e) aollected during October 1987, M.A.C.S.Herb,
No., 622 {Type).

Remarkes ¢ The erumpent nature of perithecia which are bigger and

characteristically ellipsoid.:l spores with hyaline streak over the
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spore body are the distinguishing characters of this species in
addition to its multiloculate nature which is & rare character,
Tulasne (1853) has reported thet 2-3 perithecia coalesce in a

common stroma in H. aguila (vide Greemhalgh & Chesters 1967).

27. Rosenscheldiella Thelss, & Syd.
F. Dothideaceae; 0, hothide.les,.

Sub~Cless Looculoascomycetes,

The genus Hogenscheldiella wag established by Thelssen and

Sydow (1915) for a Dothideaceous funrus with Rosenscheldgiella

gstyracis (P.Henn.) Thelss. & Syd. es the type,parssitic om
Styrex sp. Clemens and Shear (1931) and Hanaford (1946) have
placed this genus under Sphaeriaccae. Muller & Arx {1962) have

placed it under Dothiorales,

In India this genus is represented by two species. viz,
B, sugeniac Petch, reported by Ananthanarayanan (1962) and R,
cinnamomii reported by Muthappae (1967). The developmental

studies of ascocarps of I, ecugenize earried out by Ananthagaraysnan
(1964) have proved its place under Dothideaceae as also suggssted
by Luttrell (1935, 1965a), The writer's collection of

Rosenscheldiella is considered as & new mpecies with the following

desgeription,

Rosenscheldiella indice sp. nov. (Flg, 54.3)
Asoostromata black, hypophyllous, superstomatal, scattered
to aggregated, olrcular to irregular, multiloculate, 0,5-0,8 mm,

Looules globose to sub~globose, nonostiolate, upte eight in esach
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stroma, surrounded by thick laysrs of pseudoparenchymatic dark
brown cells, 110-1aoip gilam, Ascil clavate, with truncate base,
bitunicate, aparaphysate, in faseicles, pedicellate, octosporous,
A0=B0 x 12~14'p. Ascospores oblong, unequally 2-celled, biseriate,
with prominent o1l globules, hyaline, 17-19 x 4-6/». Paraphyses,

pseudoparaphyses or interthecial tissues lacking,

Habit : Parasitie on the leaves of Mesua feret Linn., f.

(Guttiferae) collected during October 1987, H.A.G.S.ﬁarb.wo.84L

(Type).

Remarks : The distinguishing charsciers of R.indicz are super-
stomatal neture of ascoetroma which 1s multilooulate and unequally
two=-0elled sscospores., This constitutes the third species

reported from India.

28, Stictis Fers,
F. Stiotidaceae; 0, Phacidiales,
Sub~Class Aseohymeniales,

The genus Stictis was established by Persoon (1796) with
5. radiata (i..) Pers. as the type., Clements and Shear (1931} and
Miller (1049) placed this genus under Sticotidacere of Phacidiales.

The species of this genus mostly ocacur as saprophytes on barks
and stsma of variousg host plantg. In Indis no speci¢s were
reported t411 1967, Muthappa {(1967) the first time reported

§. radiats sarrophytic on Citrus cinmensis Pers. (futaceae),
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The writer's collection was compared and found to agree

with S, radiata, a brief description of which is presented hexe,

Stiotis radiata (L.) Pers. (Fig, 54.4)

Apothecia eup-shaped, scattered to sggregated,slate to ash
coloured, erumpent, sscl oylindrical, pedicellate, ooéosporous,
paraphys.te, unitunicate, 180-200 x lewlzip. Ascospores filiform,
septete, hyaline 130-148 x 2,”‘ paraphyses abundsnt and hysline,

form true epitheeium st the top,

Habit : Seprophytic on the twigs of Durxenta plumeri Faoq,
{(Verbenaceae) collected during October 1967). M.A.C.S.Merb,.No,588,

Lemarks: This 1is a new host racord for this species,

20. Tryblidiellsa Sacc,

Fe Patellariaceae; ¢, Hysteriales,

Sub~Class Loeuloasgomyoetes,

The genus Tryblidiella was established by Saccardo (1883)
with Tryblidielia rufula (Spreng.)Sacc. as the type. The develop-
mental studies of T. rufula earried out by Muthappa (1967) and
Seshadri and Muthappa (1969) have conclusively proved the nature
of ascocarp %0 he & 'Discothecium' and the genus should find its
place under Patellariaceae of Hysteriales as suggested by
Mutbappa {1967a). Muller & Arx (1962) have placed it under

Patellarisc«ae of Dothiorales,

In India Seshadri (1968), Tilak (1963), Tilek and

kamachandra Fao (1986), have desoribed the same fungus gepus
under Hysterium which needs thorough re-exswination and revision,
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The writer's eollection wos eomparcd and identified ss

T. yufula, a brief description of the speciep is presented here,

Tryblidielle rufula (Spreng )Ssee., (Fig.54.3)

Syli, Fang., 2 1 787, 18823,

Discothecia discoid, leathery, with # wide cleft, lobed, with
brick-red hywenium, 1-2 wmr, long, Asecl cylindrici:l, bitunicate,
pedicellate, in baszl-layers, octosporous 130-15C x 10-13/&.
Ascospores elliptiosl, 4-velled, constricted at sepia, uniseriate,
dirk-brown 24-28 x 8~10 P' Interthecial threads septate, hyaline,

bifurcated at the tip,

Habit : Saprophytic on the twigs of Alsecdephne semicarpifolia Nees
{Lauracese) collected during Febyuary 1968, M.»,C.8.Herb.No,.566,

Remarkss This is & new host record for this fungus.

30. Vestergrenia Rehm.

F, Dothideaceae; 0, Dothideales,

Sub-Class Loouloascomycetes,

The genus Vestergrenia was established by Hebhm (1901) with

Yestergrenia nervisequie Rebm. as the type. Arx & Muller (1954)

treat this genus as a2 member of Botryosphaeriaceae of Dothiorales.

The genus 1Is characteriged by uni- to multiloculate asco-
stroma with bitunicate ascl arising in fascicles and absence of
sterile thrends and tissucs muy justify the avoom.odation of

this genus in Dothidenceie of Dothideales, Bocording to the
concept of Luttrell (1951, 1955, 1968e).
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In India this genus was represented by 6 speciesg till 1962
and the contributions are of Muller {1937 ecollected fiom
Himalaya and Namakrishnan & Subremaniam (1952) who hid deseribed

2 speclies as Fhysalospora which bBave since been transferred fo

Vestergrenia by Arx & Muller (1964,

The writer hos collected 2 syeciee on itwo different hosts

and the brief descriptions of both are presented here.

&, Vestergrenie indica ap. nov, {Fi1g.55.1)

Anahosur 1969, Nova Nedwigia (in Fress).

Infection spots dork brown, epivhyllous, circular, seattered,
upto 1 mat, dlam, Agcogstromata globose, seperats, strictly uni-
looulate, innate, non-osticlate, with well developed elypeus,
2%2.4«321.4‘r diam. Clypeus black, carbonaceous, brosd, 180210 x
12-98 /.u Asci clavate, octosporxons, bituniecate, in fascieles,
pedicellate, with apical projection, 9%.4-210.4 x 26-32/u.
Ascospores oblong, biseri.te, l-celled, hyaline, 22-08 x 8~81y.

Paraphyses, pseudoparaphyses or interthecial tissuce lacking,

Habit : Parasitic on the leaves of llaseptaplureum venulosum Sm,

{ Araliacesae) collected during (otober 1466, %,A,C.5.Herb.No,497,

(Type),

Hemarks t 7 3phaeropsid.ceous fungus wes found in associetion with
this Ageomycete and was identified as & species of Spheeropsis, &

brief deseription of which is provided her:,
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Pyonidia speparate, blasck, innaite¢, with well developed
clypeus, 200-250}u dism, Conidiophores cylind:iecal, simple,
non-geptate, hyaline, 8-12 p# long. Conidis brown, l-celled,

oblong 2B~32{p long and 2=3 P broad.

b. Veatergrenia kematii sp. nov. (Figs.55.2 . 55.3)

Anahosur 1969, Nova Hedwigia (in Press).

Ascoptromata, black, shinipg, earbonaceous, globose, epi-
phyllous, aggregated in a eircular infection spot, strictly uni-
loeculate, innate, globose, stromatic, with & well developsd e¢lypeus,
14&—210/n dism, Clypeus black,carbonageous, 144~198 x 48~58 f:.
Ascl olavete, bitunicate, in fascicles, with apical projection,
and long pedicel, 72,4-161.4 x 22~30/u. Ascospores oblong,
biseriat. , l-celled, hyaline 19-24 x 4—8/p. raraphyses, pseudo-

paraphises and interthecial tissues lucking.

Habhit : Paragitic on the leaves of Glochidion lanceolarium Voight.

( fuphorbiaceae) collected during October 1966, M,A.C,S.Herb.No,

456 (Type).

This specles iw nemed in the honour of my Research Guilde
Prof. M, N.Kamat, Head of the Lep.rtment of Mycology and Plant
Pathology, M.A.C.S. Poona (India), in recognition of his
outstanding contributions to the field of Mycology and Plant

Fathology in India.

Remarks: A Sphaesropsidaceous fungus, diagnosed as a specieas of
Sphaeronsis was found in associastion with this Ascomycete, a brief

descoription of which is ypreaented here,
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Pyoenidlia separate, inunate, with well-developed clypeus,
nonostiolate, globose to ¢:lindrical, 70-100 o diam, Conidio~
phores short, eylindrical, in walli-layers, hyaline 2-4 x I,P'
Conidia odblong, brown at maturity, l-ocelled, 10~168 x 4 P'

Spernogonial bodies were also found in aspoci:tion with the
devegloping ascocarps, the relationship and funetion of which

need a detailed study.

31. Xylerie Hill ex, Grev,
F. Xylariasceae; 0, Sphaeriales.

Sub~-Class Ascohymeniales,

The genus Xylaria was established by Hill (1769) and
revigsed by Grevialle (1824), The type mpecies is Xylaria
bhypoxylon (L. ex Fr.,) Grev, Lennis (1958) adopted the name
Xylosphaeria iumortier since this pame predates the neme Xylaria
Hill ex Grev, and the latter is a homonym of Xylosphaeris.

However, firayholm and Muller (1985; vide Jones & Lim,1968) have

proposed conservation of the name Xylaria Hill ex Grev, as
againet Xylosphaeria Dumortier and hence the name Xylaria Hill
ex Grev, is sdopted here as used by Morgan .Jones and Lim (1968)
although recently Joly (1968) treated the species of Xylaria

as the sprecies of Xyloaphaeria.

Fllis and Everhart (1887) have reported many species of
Xylaria end other contributors being Miller (1942), Miller and
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Neilson (1957) and recently Morgan Jones end Lim (1988). Most

of tte species of Xylaria are saprobes.

Clements and Shear (1931}, Arx an¢d Muller (1984) have
placed it under Xylariacese of Sphaeriales whersas Luttrell
(1955) end Martin (1061} have trested it as & menmber of

Xylariaceae of Xylariales.

In India about 45 speclies of this genus have been recorded
t111 1962, The writer collected two species of Xylaria and the

deacription of the species are narrated here,

a, Xylarias asadirachti sp. nov., (Figs. 55.4 & 53.5).

Anahosur 1969, Sydowia {in Press).

Styoma dark-brown, spherical to eapitate, borne singly at
the tip of stipes, 1,1-2,0 mi, diam, Stipes dark brown, simple
flexuouvs, cord-like,2-4 mm, long. Perithecia globose, ostiolate,
arranged along the perivhery of the stroma, agtiole <facing
upwardas, 350-460 P diam. Asol eylindrical, pedicellate, in wall-
layera, octosporous, unitunio.te, papillate, 180-200 x 5mT/p.
Ascospores dark-brown, l-celled, thick-walled, with a prominent
0il globule, fusoid to inaequilaterslly, ellipsoid, obliquely
uniseriate, 1616 x 4~6 P' Paraphyses and periphyses abundant,

filiforu, slender ané hyaline,

Habit: Saprophytfic on the seeds of Azadirachts indica A.Juss,
{Melieceas) collected during October 1967,M.4.C.S.lerb.No.628(Type)
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Remarks: The distinguishing charsciers of this species are
the small stromatic hewds borne singly over long cord-like

simple stipes, much bigger peritheoisa, ascli and ascospores,

b, Xylaria polymorpha {Fr.) Grev, {(Fig. 55.6),

Strome dark-brown, c¢lavate to eylindrical, simprle to
branched,1,8=3,2 x 1,4~0,7 ma, Ferithecia globose, ostiolate,
arranged along the perirhery of the stroma, often coalescing,
500-6841P diam, Agci eylindrical, papillste, unitunieate,
octosporous, pedicellate, in wallwlavers, 200240 x 1n~12/n.
Amcospores dark-brown, lecelled, with a prominent oil globule,
obliguely uniseriat., inaequilaterally ellipsoicd to fusoid,
22=26 x 6=8 P. Paraphyses and periphyvses abundent, filiform,

slender and hyaline.

Habit : Saprophytic on the twigse of FErythrine indieca 7o0ll.

(Leguminosae) during October 1967, it was collected. }.A.C.S.

Herb, No, 567,

i‘gmarks : Lrvthrinc indica 1s & new host record for this

species.
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SECTION B

ASCOMYCETLS OF MAHAUASHTRA {INDIA )

INTRODUCTICN.

buring his mycologieal survey in and around Poona{Maharashtra)
{India), the writer oollected B ascomycetous funri, & deteiled
diagnoeis and determinstion of which revealed that gore were new
specics and others either new hogt records or new records to
Indie., Upto 1967 adbout 260 Ascomycetes are rueportsd from

Msharashtra (Kamat ¢t al. 1968),

Brief description of the eight Ascom.getes collected by the

writer are presented in thie Section.

Desgription of the species

1. Bagnigiella Speg.
F, Myriangiacese; 0. Myriangiales,

Sub=Cluss Loculoascomycetes,

The genus Bagnigiclla was founded by Spegazzini (1880) with

Bagnisiells sustralis Speg.as the type, collected on Ag.cia

bonariensis Gill. Arx & Muller (1984) have plaeced t'is genus iwn
Botryosphoerinceae of Dothiorsles whereas tuttrell {(19556) is of
the opinton thuat 1t occujies an intervedi.te place between
Myriangiales and Dothideales, The wriier's obmervations show
that in Bagnisiella, the asci develop amongst pseudoparenbhymatous
cgells which are persistent and take the appearance of ‘interthecial
tissuea, The asci may be considered as in the nature of

'uniascal locules’ as in the genus Myriangium in which they are
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soattered unlike in Bagnisiells which shows parallel ariangement
of asci with the development.l patiern of sscocarp similar te
*rlsinoe” type and hence the genug may be placed under

Myriangiales,.

Tilak (1983),Seshadri (1967), Romuohandra Rao (1966b,1967a)

have contributed several species to thias genus from India,

The writer's collection of Baegnieiclla Speg. huve the

following charasters.

a. Bagniviella scaciam sp.nov. (Fige. 56.1 & 56,3).

Anahosur 1969, Sydowis {(in Press)

Agcostromata black, elongeted, erumpent, clirculaer to
rectangulir, shrunken in the centre, multilooulate, uppsr portion
fertile and lower portion sterile, with 4-7 comparteents, none
osttolate, 1~1.8 x 1~1.2 mm, Ascl oylindro-elavatis, bitunicate,
sessile, represent a loeunle, with apical projection, in basal
layers, parsllel, 854-06 x 30~40 u. Aacospores cylindrieal,
thick-~-walled, hyaline to gub~hyaline, irregularly biseriate,
lvgelled, 28-38 x 8«10 p, Only intertheeilzl tiganes are present

betwean asci Li,.,e, loocules.

Habit : Saprophytic on the twigs of Acacis arebica ¥Willd.collected

at Poona during I'ecember 18667, M./ .C.S.ferb . No.680 (Tvpe), and

on 01!!’10161& 8p. M,A,C.5.,Herb.No,681.

Hemarks t B, agaciae differs from the type in having bigger

stromata, broad seasile asci and bigger ascospores,
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Conidial state : A conidial funsus belonging to Sphaeropsidales

wis found in associ tion with this ascomyveete which was

diagnosed as & speclies of Haplosporelia Speg. Their true

relationship has been ascertained through pure culture stuédies

(Vide Part II).

The conidial fungus iz accommodated as o new taxon on the
hagia of comparative gtudies «nd the unusu«l nature of sub-
hyaline to yellow cylindricel conidia end other characters., A

brief description of whioch s presented here,

Heplosporella subhyalinse sp. nov, (Fig,56,.2)

Pyencstrora oireular to slongated, bluck, erumpent, multie
loculete,upper part fertile, lower sterile, erumpent, ﬁ.ﬁ-i.a x
0.6«1,0 mn, Loculss globose to rectangulur, non-osticlate, upto
6 in each stroma, 150-280/n diam, Conidiophnres short oylindriecal,
hyaline in wall-layers, 4-86 x 2 P Conidia cylindrieal, sub~
hyaline, nuserous, l-celled, 28-32 x 6-8 u.

b. Bagnisiclla mustralis Speg, (F1g.B56.4)
Ann.Myeol. 13 : 651, 19185,

Ascostroma klack, eirculsr to rectangular, erunpent, mmltie
locuiate, upto 1.1 m», long, with 3=5 gompartments and non-
ostioled, Asoi cylindro-clavatie, representing & locule, bituni-~
ocate, pedicellate, in palisade layer, cotosporous, 98=110 x

16—204p. Ascospores fusoid to cylindrical, thiockewaller, hy:line
to sub-hyaline, irregularly biseriate,l-gelled, 26-30 x 4T u,
Only interthecial tissues are present in between 2 asci i,e.locules
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Haebit: Saprophytic on the twigs of Lantana gamara L.{Verbenaceae)

collected durine December 1967, M.A.C.S,.Herb, No.882.
Femarks : Thie 18 a new host recoxyd for this fungus.

A gonidial fungus belonging tc Sphaeropsidalems was found
in close association with this Ascomycete and was di-gnosed as

Haplosporella cosmopolitus Muthapps (1967) and cultursl studies

oayried out by the writer andé reported in Part II of this Thesis

have proved their true genetical relationship.

2. Calospora Saec,
F. Sphaeriaceae; O, Sphaeriales.

Sub~Class Ascohymeniales.

The genus Calospora was established by Saccardo im 1583,

The type species is Colospora platenoides (Yers.) Neissl. Clements

shear (1931) have placed this genus under Sphaeriaceae of
Sphaerinles on the basgis of beuked perithecis in a sirome,
eylindro~clavatis ascl with paraphyees and hyalo-phregmoid

RECOBPOYES.,

In India t111 1962 this genus was not represented by any
species until recently Ramachandra kao (1966), Tilak (1966},
Tilak & Famchandra Vao (1866) have contributed few specles. The

writer's collection of (alospoxa has the following characters,

Calospora lantanse sp., nov, (Fig.56.5)

snshosur 1969, Sydowia (in Press).
Perithecia stromatic, sepnrate, inuate, beake:, ostiolate,
globose to comiesl, 328—5681p broad and 400-6691p high. Beeak
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short, projecting outaide the hoast, 5060 x 30-34,n. Agpoi
cylindrical, thiek-walled, unitunieste, pedicellate, in walil-
layers, with artio:z1 apparatus, octosporous, paraphysate, 80-98 x
4-6 e iscogpores fugoid, hyaline, 3-sepntate, constricted at
-epta, uniseriate, 12«16 x 3'4,P' Paraphyses and periphyvses

abundant, filiform, slender ané hyaline,

Habit : Saprophytic on the twigs of Lantan:z eamara L.

{Verbenaceae) collected during August 1968, ,:.C.8,Herb,No,

683 {Type).

Remi:ryks: The distinguishing charescters of Calogpors lantanae are

the separate stromatic perithect«, short besk, eylindrical
narrow &sci and smaller ascospores which are arranged uniseriately

as compared to the type species,

3, Didywmosphaeria Fekl.

F. Pleosporaceuve; C. Fleosporales.

Sub~Class Loculoascomycetes,

The genus Didymosphaeris was established by Fuckel in 1869,

The type species is Didymospbaeria futilis (Rerk et Broom.)Rehm.

(8yn. D. epidermidis (Fr.) Pekl,) Clements end Shear (1931) have
included this genus under Sphasriales whereas Muller and Arx
(1962) in Pmeudosphaericsles. Luttrell /1955) has included it
undeyr Didymosphaeriaceae of Plecsporales. Abovt 300 species of
this genus are distributed &11 over the world &s saprorhytes and

parasites,
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In Indiea the mein contribdbutions being thoese of Ramakrishnan
et 81, (1953), Muthappa (1967) and T1lak (1967). The writer's

collection is having the following characters,

Didywosphaeria saprophytica sp. nov, (Fig,56.8)

Ascosiyometa, black, aggregated, innate, globosc, becoming
erumpent, uniloculate, ostiolate, 280-390 Mo Asel clavate,
pedicellate, with apical projection, bditunicate, in wall-layers,
oetonsporous, 9.-100 x B-IOJP. Ageosnores spindle shaped, dark-
brown, thiok-wzlled, egqually 2~celled, biseriate, 16«22 x 6-8 p.

Pseudoparsphyses abund.:.nt, filiform, slender snd hyaline,

Habis : Saprophytic on the twigs of Lsntana esmara 1.(Verbenace:e)

collected at Poona (India) Gurin: September 1967, M.A.C,S.RAerd,
No.878 (Type).

Remarks ;1 D. saprophytice was compared with 1. lantanae Mathappa
as both occur on the game host and was found to be distinot frow
it in having significantly bigger sscostroma, ascl and ascospores

and in the nature of habit,

4, Glomerelia Schrenk. & Spauld.

¥. Sphaeriacess; 0O, Sphaexiales.
Sub-Cluss Ascohymeniales,
The genue flomerella was established by Sehrenk and
Spaulding in 1903 with Glomerells eingulata (rtkins.} 8, & &, a8

the type species. Clements and Shear (1931) have included this

genus in Sphaeriaceae of Sphaeriales whereas Arx & Muller (1954)
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Habit : Saprophytic on the twigs of Doliches ludblab var.typieus

Prain (Leguminosae) collected during detober 1968,

lemarks: This host 18 & new host record for this Ascomycete.

5. Sphasyotheca Lev,
F. Erysiphagere; 0O, Erysiphales,
Sub-Class Ascohymeniales,
4
The genus Sphaeroihece was established by Leveiellae in

18561 with Ephaerothecs pannass (#allr.) Lev., Clements & Shesr
{(1931) have pluced this gonus under perigporiaceae of perisporales
whereas Lutirell (1955) and Martin {1961) tyeat this genus es

a mgmber of frysiphaceas of Eryesiphales,

The order Perisporiales and family YVerisporiaceae of some
authors are based upon ithe genus Perisporium Fr., In view of the
fact thot the type species of thig genus P, gramineum Fr. has been
shown to be not belonging to this orderxr 8s customarily limited.It
is necessarxy to base the order upon the rerognised genus whose
connection with the order is heyond doubt. PFollowing the proposal
of Gwyne Vaughan, the name Erxysiphules based upon the genua
Erysiph.¢ bas been selected further by most of the suthors (vide
Bessey,1950),

Homma (1937) hus reviewed & monographic study into the
Eyysiphacese of Japun and hes given & key for the identifiocnation

of the species. The monographic studies of Salmon (1900} are of
monumental type in this group of Ascomycete, Yarwood (1957) has
revieved the literature dealing with this family.
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In Indie about five species of this genus are reported till
1962, recent contributions of Patwardhan (1966) on Rrysiphaceae

of Yeharashtra (India) are worth mentioning here,

The writer's collection of 3phacrotheca agreed with §.
fuliginea as definen by lHomma (1937), since 1t 1s collected

on & new host, a brief description of the specles is given here,

spheerotheca fuligines (Schlt.}Pollaceii (Fig.B7.2)

Infection spoiz snowy white, ¢ireular to trregular, and
coalescinyg each other, mostly on leaves, amphigencsus, Mycelium
broad, superficial, ereeping and peristent, Conidla l-tcelleq,
hyaline, ellipscid to cylindricsl, produced in lomg ehains 22-28 x
12-16 p. Verithecla scattered, dark-brown, globose to sphi@ricel,
?5.5—93.51p dlam. Appendages varisble in nuwber {5-13), brown
at the base, and subbyaline at the tip, uweually silwple, rsrely
branching, *all cells polygonal, dark-brown, thick-walled
20-55 x 12-36/n. Ascus broadly ovate to subglobose, sessile,
octosporous, unitunicate, thick-walled, 6R-76 x 55-60/p.3:coaporeﬂ
subgloboae to e)lindrical, hyaline, l-celled, irregularly arrenged,

17-21 x 1{=12 e

Habit : rarusitic on the living leaves of Fhaseolus radiatus L,
{Leguminosae) aollected at Sinhegad neay vo-.na (India) during

I'ecember 1966, M. AC.S5.berb.No.334.

Remarks: It i3 & nex record to India.
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vuller {1054} have included it 8s 2 mwenher of Valsacese of

laporthales,

The species of this genus are mostly saprophytes snd their
conidial state belonvas to the foym genus Cytospora., In India only
4 grecies were reported till 1982, The wmain contributions deing

thos ¢ of Sydow and Putler (1911), Podwick (1048),

The writer's collection wes compared and found to agree

with Valss ceratorhora, Ag 1t is ecollected on an unreported

host, & brief description of the gpeocles is given here.

Valsa ceratophora Tul. (Fic.B7,4)

2yll. Fung, _]_-_ ? 108' 1882,

Perithecig, bl«nrk, innate, meparate, globose, elustered,
with prominent heuks projecting outeide the hoat, Beak ecylindrieal
ostiolate, periphysate, upto 1.2 mm, long, Aseci clavate, pedige-
linte, Iin wall-layers, paraph)sate, octosporous, unituniecate,
34-42 x 6-8 n, Agcospores allantoic, biseriete, l-celled,

hyaline 6-8 x 2 p. Paraphyses and periphyses abundant, filiform,

slender and hyaline,

Habit : Saprophytic on the twigs of raesalpinia puleheorrima Sw,

(Leguminosue} Collected durinz Cctober 1968, M,A.C.2.Berb.No,
837,

Nemurke: This ie 2 new host record for this fungus,
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EXPLANATION OF FPLATE ST

Glomerella cingulata and
Colletotrichum gloacasporicides

A, . labit, B. Aceywvalus, ¢, Conidiophores
#ith conidia, . Conidis.E.Perithectium,
F. Asecl, G. Ascogpores,

Sphasrothecz fuliginea

A. Habit, B, /’scocarp, C., Cells of the

ascooarp wall, D, Asous, I, Ascospores,
F. Conidiophores with chains of oonidia,
G+ Conidia,

Tryblidaria uaha}ughtr-nggg

Photomicrograph showing the section of the
ascocerp and the hypostroms,

Yalsa ceratophora

A, Habit, B. Secotion of the infection gpot.
C. Ascl, D, Ascospores,
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Chromogomne nunhey

S i
pecles Haploid Diploid Authorit)
ASCOLOCULARI'S (contd.)
Myeosphasrella
aysorensis 3 6 Seshadri, 1967
Parodiella
perigporioides 3 6 Tilak, 1959
Cyeclotheca kamatii 3 6 Ananthanarayanan,
1964,

l.openscheldiella

sugeniae 4 8 #
Lembosina aulographoides 3 6 Muthappa, 1967
Tryblidiells rufula 2 4 Seshadri, 1967
Flslnoa’ka-ltlg 4 8 Kalani, 1985
Flaines® thirusalicyarii 3 6 Chiplonkar, 1969
Mieroayelus indious = i Lieeprofaar, 1969

'
S A AN A e N ER g M e ER R Gn G En e e e AR G R W wm L L L e we

It ean be seen from this statement, th t, in general the
chromosore nimber is significantly larger in fungi belonging to
Agscobymeniales {4-=16 haploid) th.n irn fungi belonging to
Agcoloculares where the chromozome complement appear> Lo be not
only much more uniform in nuwber, but significuntly smaller,
varying from 2 to 4 haploid. According to Clive (1983) the
chromosose number in fusgl ranges from 2 to 2& maplold, with

4
speoies havinr a complement of lessg than 10, predominating.

liecently Carr and ©live (195&) heve auégested the use of

chromosome morphology couple’ with chromosomal events during

divisicnal stages in ecorreluation wifg the ascus development,





