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FORI'IATION AND STRUCTURE OF SCLEROTIA AND THE OCCURRENCE
OF MICROCONIDIA OF SCLERAIINIA SCLEROTIORUII (LIB.) DE BARY

*)
Buddy Dani Kosasih

R I N G K A S A N

Pertwnbulnn skleroti'a., sttaktw se?ta
penbentukan nikrokonidia pqda Selerotinia
selerotiot'un. suatu jonrc penyebab penyakit
twnbultan, telah dipelqj ari

Baka.L sklenotia dibentuk di 4jung-aiwtg
hifae yorzg bereabqng seeqra 'tdiehotan", kerru-
diqt nenbentuk su.atu bulatqt keeil dan a\<hir-
nya meniadi massq yang padat, berbentuk bulat
atau tidak betlatwqn.

Sklet'otia yang sud.ah tua ben'tarma hiton
dcn terdirt, dei tiga bagian gaitu bagiart Luar
sekali disebut "r'ind't, kenudian diikuti bagi.att

"eorte&" datt bagiut tengoh sekali adalah "me-
dul la" .

Dalan perbenihot, iom.s tersebut dapat
membentuk mikrokonidia, tetqi pembentukut ini
dalqn sklerotia ti,dak terd.qpat.

A B S T R A C T

The d.euelopment of selez'oti'a.' sttactrre
qnd mienoeonidia of Sclerotinia selerot'ionon
ee deseribed.

Selerotial initials are forTned fron hy'
phal strands uhi,eh branehed dichotomously to
giue a srnall lopt and bowtd the hyphae togeth-
er and then beeqte solid mqsaes uhieh ue?e
spleri,eal to irregulqr in shape.
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The matune sclerotitatn ore black and eon-
sists of thy,ee distinct regions, the outennost
Layer is a rind, uithin the rLnd is a eortet
and the centre of the selerot ium is a medulla.

Mietoeonidia ue readily produced in cul-
tuz,es of the fungus but no evidence uas found
of nriervconidial elusters forrning uithin the
seLerotium.

INTRODUCTION

Sclerotinia selerot iorwn (tIb.) de Bary, is a planr pa-
thogen causing serious losses in mny agricultural crops both
ln storage and ln the f ield. rt  belongs to the Ascomycetes
and normally prodrrce sclerot la at some t lme in i ts l l fe hls-
t o r y .

The init lat ion of an apothecial prlnordlun of this fungus
usually takes place within the cortex of the sclerot i trm, and
the growth and rnaturation of the sporocarp depend upon the
nutr ient reserves present in the vegetative structure. Thus,
lnformatlon is required on the ontogeny, structure and cherni-
cal composit lon of the sclerot ium for an understandlng of the
developurent of apothecia. rn recent years, useful data on the
genesls and structure of sclerot la and on substances stored in
thero, have accumrlated for several fungi, includlng S. selerd_
t io tum (Cooke,  1960;  Wl l le t ts ,  1972) ;  Se le ro t in ia  spp.  caus lng
brown rot of frults (Wil letts and Calonge, 1960); Sele,ot iwn
rolfsi i  (Townsend and Wll letts, L954; Cher, Henls and
Mitchel l ,  \967>i Clauiceps purpurea (Kybal, L964; Cooke and
Mltchel l ,  1969). However, most work has been concerned wlth
the development of the sclerot irrn as a structure which ls able
to sirrvive under adverse condlt ions. I ts role as the part of
the fungus on whlch the perfect stage of the fungus is able to
develop trnder good nutr l t ional condit ions, and at a t lme when
the physical environment is suitable for growth has been less
well  studled. A1so, there are no reports of any hyphae in
sclerot ia whose norphology nay suggest that they are associ-
ated with any processes, such as spermatization, whi.ch could
lead to  the  in l t ia t ion  o f  the  apothec ia l  p r lmord ia .

Thus, a study was made of the formation and structure of
sc le ro t ia  and the  occur rence o f  mic rocon ld ia .

MATERIALS AND }MTHODS

S. selerotiorwn \ras grolrn at 18 - 20"C on dlscs of ster-
iLized cellophane resting on potato dextrose agar (pnA) in
Petri dishes. The grorrth of the nrycelirm and the development
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discs were
and stained
a llght nt-

of sclerotla rrere flrst observed i,n situ and the
strlpped fron the medluo, mounted on glass slides
wlth lactophenol cotton blue for examluatLon wlth
croacoPe.

varlous deveropmental stages of sclerotla were collected
and flxed tn foroalr,n. The sclerotla were elther frozen and
sectloned Ln a freeze-ulcrotorne or enbedded tn paraffin ad
PenD€ureDt PreParatlons nade.

Dehydratlon of sclerotia was by means of a terttary butyl
alcohol serles (Johansen, 1940). Transverse and longttudlnal
sectlonsr 12 u thlck lrere cut, deparafflnlzed ln ai alcohor
series, stalned wlth lron-a1'm-heematoxylln and mounted lu ca-nada balsam. For mucil_aginous materl-bl, the sectlons were
stalned wlth muclcamlne and fast green (Moore, 1955).

RESI'LTS

Selepotial derselopnent

scleroplal lnlt lals were flrst dtstlnguished fron the ve-
getatlve hyphae wtren the growth of several long aerial prlnary
hyphae, whtch were 1n close proxlnlty to each other, w:ur ar_
rested; the tlps of the hyphae brancired dlchotomousiy to gtve
a snall knot of loosely intenroven hyphae (Figure li. Anae_
tomoses bo'nd the hyphae together and someirnci eeveral snall
lnltlals coalesced. Branching and septatlon of the hyphae
contlnued so that the 100se, whlte tufts becae so1r.d ,se"s
which were spherlcar to lrregular ln shape. The perrpheral
cells enlarged in dlaneter aod becFne lsodr.anetric ir, 

"pp"".-en ce.

Assoclated wlth the maturation of the eclerotirm was the
exudatlon of droplets from i.ts surface and also the deverop-
nent of plgrent ln the pertpheral hyphae (Ftgure 3). The lat_
ter lost thelr contents and formed the rind whtch was often
several cells thlck (Ftgure 4).

, - rn the early stages of sclerotLal lnlt lation there rras no
evl-dence of norphologlcal dlfferences in hyphae. rt was dlf-
f icult to observe the behavlour of the irmei-hyphae because of
the conpact nature of the structure and deveiopment rsaa com-
pletely obscured after plpentation of the peripheral hyphae.

Sttaetuye of the eelerotilon
' 

Wtren ful1y forned and nature, sclerotia are black and
vary I-n shape fron spherical to irregularly cylindrical (Flg_
ure 5), they average 3.5 m in diameter. The nature sclero_
tium conslsts of three dlstinct regions (Figure 4).
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(a) Ihe outemosr layer (rind) is nade up of closely
fi-tt ing hyphae which cover the whole of the exposed surface.
rn section the rind appears as a rayer 2 - l cltts thick and
the waLls of  the ce1ls are deeply p ignented.  The cel ls  appear
to be empty.

(b) Within the r ind is a cortex of thln_walled
whlch form a pseudo-parenchymatous t issue, 2 _ 4 cel ls
There is no pigmentatlon in this zone and the ceLls have
conten ts .

hyphae
wlde.
dense

(c)  The cent re  o f  the  sc le ro t ium (medur la )  cons is ts  o f
loosely arranged f i lamentous hyphae.

Histochenical studies uslng selected stains for mucln
were used. rt  was found that a nuci laginous materral forned a
sheath of varying thickness around the rnedullary hyphae of the
sclerot ium of S. selerot iomtn (Flgure 6) and 

"or" i i r ."  
f i l led

the interhyphal spaces. Mucilaginous sheaths were not as well
developed over hyphae in the cortex as over those of the me_
du l la .

li,lieroeonidia

Observatlons of cultures of S. sele,ot io,tun showed that
clusters of mlcroconldla were fonned amongst th. .r .g"tatr.r.
hyphae, usually when the nycerl 'n had been lrowlng for 'several
days '  Macroscop ica l l y  they  appeared as  smal l ,  bu f f -co loured , .
raised dots ln o1d cultures where drying had taken p1ace, and
chey occurred throughout the mycelia, sometimes several clus-
ters coalesced. The mlcroconldla forrned in chains on phl_
al ldes and a large number of phiarldes sometlmes developed on
one hypha or  severa l  ad jacent  ones  (F lgure  2) .  A  c lus te r  o f
mlcroconidla developed ln thls way and was suspended in a drop
of thfck crea&y f luid.

No evldence was found on microconidia within the screro-
t ia l  t l ssues  bu t  occas iana l l y  sma11 c lus te rs  were  observed on
the exposed surfaces of mature sclerot ia and on nrycelf i .rn at-
tached to them. when sclerot ia were dried for several days in
a  des icca tor  and then p laced in  s te r i le  d is t l l l ed  water ,  nu_
merous white hyphae grew from them. The nycel i 'n often bore
many large clusters of microconidia but no apothecia were ob-
served on  these rehydra ted  sc le ro t ia .

DISCUSS ION

The deve lopment  o f  the  sc le ro t iun  o f  ^S.
found to be of the terminal type (Wi1letts
Microconidia are readi ly produced in cultures

selerotionttn was
and Wong, L97I).
of S. selerotio-
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Figure  1 .  The deve lopment  o f  a  sc le ro t ia l  in i t ia l ,  showing
loosely inter:\ .roven hyphae.

Figure 2. Camera lucida drawing of
cu l tu re .

microconidia produced in
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Figure 3.

1'.8a

Transverse  sec t ion  o f  par t  o f
young sc le ro t ium,  showing the
r ind  deve lops .

the  per iphery  o f  a
cel ls frorn which the

Part of the PeriPherY of

the rind (r), cortex (c)
mature sclerotium showing

and medulla (rn).F igure 4.
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Figure  5 .  Cu l tu res  o f  Sc le ro t in ia  sc le ro t io tum,  showing ma-
tu re  sc le ro t ia ,  wh ich  are  b lack  and vary  in  shape.
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Sect ion  th rough sc le ro t ium o f  Sc le ro t in ia  sc le ro-
L io rum,  s ta ined w i th  muc icarmine and fas t  g reen;
the  ar rows ind ica te  the  ge la t inous  sheath  o f  ce l l s .

F i g u r e  6 .
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:(un but no evidence was found of microconidial clusters form-
ir:g wi-thin the sclerot iurn nor that they may be associated with
the  in i t ia t ion  o f  apothec ia l  p r imord ia .

The s t ruc tu re  o f  the  sc le ro t ium is  as  descr ibed by
Wi l le t ts  and Wong (1971) .  There  was no  norpho log ica l  d i f fe r -
entiat ion of hyphae within the nedu1lary or cort ical regions
of mature sclerot ia which could give an indication of si tes
where apothecial ini t ials would originate.

Under the l ight nlcroscope the r ind ls seen to conslst of
1 to 3 layers of enpty ce1ls which are darkly pigmented.

Whetzel (1945) concluded that the sclerot ia of S. selero-
tiorwn do not produce uucilage in the medulla but in thls
investigation a mucilaginous sheath was observed around medul-
lary hyphea when histochemical- technl,ques were used. Arlmura
and Kihara (1969) have also reported the presence of a sheath
of nucilage around sclerotial hyphae of S. selerotiotwn. A1-
though the nuci lage is ini t ial- ly in the for:n of a sheath, i t
may be produced in suff icient amounts to f i l l  the interhyphal
spaces so that it appears as a mucilaginous matrix in which

'the nedullary hyphae are embedded. Wil letts (L972) attr ibuted
a morphogenetic function to the mucilage and probably i t  also
contr ibutes to the resistance of the sclerot ium to adverse
environmental condit i-ons such as desiccation (Wil letts, 1971).
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