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ABSTNACT

The pathogenecity testr f ungal linear qrorth

measurementr morphotogical characters and lipid

compositionotthesc|erotialfromdifferentiso|ates
of :;c/e-roltnta sL'/dsrol/c)t'L'/Drt expressed variable

pattern of behaviour' Pepper and Eggplant

(Solanaceae)i isolates Here similarr Sguash and

cucumber (cucurbitaceael H€r€r alsor similar and

Pea(Fabaceae)haditsoh|ncharacterized
beha'viour. Generaly, the larger the sclerotia the

raore pathogenic the isotate' Pepper and Eggplant

isolates produced the largest sclerolia foflo|^|ed br
Squagh and Cucumber isolates andr thene Pea

isolater Fivc f atty acids Here detected in the

sclerotia of tegted isolatns naraelyi palmitir:,

palmitoleicr stearicr oleic and linoleic acidsr but at

dif f erent rates. Higher virulency h,as associated
rith loxer Tu/Ts ratior e'g',t higher paknitic and

oleic and loner linoleic acids.
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INTNO[UCTION

Sc/crctlrttt'a s€y'eroltor-urr, {Lab-, lle Bary is;tn
important soilborne pathogen in le:perate and
subtropical areas of the rorld that caus€rs
diseages on a rride variely of cropsr and
vegetables (tr.lalkerr l35e and Chupp and Sherfr 1960).
The fungus produces sclerotiae rrhich have a tttalor
role in the biology oJ the organisa- Sclerotia are
the principle survival strtrcture uader adverge
conditions. Inocula sourc€lr f or aosl disease s
caused l>y "S. sL / c-rL' lt.>t'trm originala f ron sclerotia
that germinate myceliog=nically or carpogenically
(Nelson e.f a/. 1988t. The disease <rccuri on root,
steat ancl fruitg ,of infected host pl"ant {Echandi and
Nallcerr 1957,. Sclergtinia slern rot is characterized
by the development of rhiter f lull y ay*:elial growth
of the pathogen. Lesion may girdle the stnn and kill
plant. Large bf acrk scferotia develogr in lhe nycelierl
felt {l,lorgan and Ledieur t9?9}-

Sqveral investigators reported ttrs occurrenc,p
of Sclerotinia diseas* on different wegelable plants
grorrn in Egfpt (El-Zarlar l9E7; Assa*ah €l a/.,. 196:l

and El-Tobshy and Zayedr 19?81-

Hany reports have eaphasizad thc ilportance
of toisture in the developnenl of _c. sc-le.r-cr tr ctrurn
(Hoorer 1355i Adamsr l9?5 an{ fidang and Taler lg?Et.
Tyrrell (1967) recorded thal guantilalive difference:r
in falty acid composition occurred a-ong different
igolates of the sane fungus. Sunner and Colotelo
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( f S70l compared ihe f atty acid composition ol
sclerotia of various fungi including s'. h.)ree/ts and
5. sc-/ e-t',olt t>rum produced nnder speci! ig culture
conditiong rith thore of sclerotia isolaled f rorn
natural environments. Khalil and Bagab (lg88l found
that sclerotia of S. sc../ erolr orurn contained higher
perceniage of oleic f aity acid than their .parenl .
my ceiruni. Sclerotia contained higher proportton oJ
unsalurated fatty acids Tu lhan the mycelium. Fatty
acids in one. month old sclerotia xere fiorrp
unsaturated than in lhose of tro f ears trld.
Sclerretia accunulated high amount o( Tu, irrr

perrtir:ular oleic and linoleic to be uged for netd

f ungal grorth. Scleroliaf survival aqd dif f erence,s
betxc'en Touqg and old sclerotia, in their
gerntnatign rater linear grotrth2 mycelial dry rreighir
might be affecled by the fatty acid composition of
th,e f ungal liPid.

Thig rork rlas carried oul to study lhe
mt: rphofogical dif f erences arrong sclerotia . of
')..,r5'rsl117.rs -sc/erotrorum affecting some vegetable

betrreen f atty aci<i
,cc{fiposition of sclerolia produced on tested hosisr
and their gathogenecity Has studied.

MATERIALS ANN METIIODS

.isolation' of the paihogen

Slea salrples of five vegelable planls shoring
syrptoms of Sclerotinia rot rere collected f roar
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dif f erent localities in Israillia Governorate during

f gg2 seaso"n- Tested" hostg ' rlere: P t sum -+ati v Um L.

1Pela)r L'ucurbr la eriii L'- (Sqei shlr-'Cue'utzr s salr v 'vs
L. (tiicr.rCIuerlt Capsr"'ita frlute-rl-eis L- (Pepeert arnd

. i I r.:'.rl- ' ; - -'. t -- 
' .St>/anua melongina f- ''(Eggplantl- intecied pbitio,ns

of stero' Here'.iir,"d t=irrg"t-p ..t.t"b"lo.e bei,ng

cut into srnall pieces and surface sterilized rith il-l.

sodiur hypochforile solution fbr |8 iin. Pieces rere
then rinsed several tires in sterile sater and drired

betueen tro sterile f ilter PaPeri- Pieces rr€re
plated on rrater agar aediur and incubated at ?Sof

for I month- The grorring fungus xaE identitied ltn

the bases of its rorPhological and cultural
charactars according to identif ication kets o,f i
Oornsch et a/. (1980t and Hanlin (l930l.

Pathogenecity test

Pathogenecity of fungat isolates Has checttd
undcr greenhouse conditions- Inocula r€ra preparlrd
by groring the fungus on rater agar ncdirr under

sterile.conditons in Petri dishes for I ronth- Sterile
potted soiL pols eS ca in dianetsrr fllrQ irfesteid
rith thc tested lungal isolaies bf riring 150

ecbrotia rJrich rgre randorly chosen f ror ear:h

isolatc/tg soiL + days before planting- Seeds rll
tcstcd hostr Hirar alsor starilized in ?A sodirrl
hfpochloritc for 5 rin- Sacds rrars then rashed- b
sevoral changes of steriliSad raler' The trcatre'nt
for each host corprised of 5 pots- Each pot ut:ls

sorrN xiilr il seeds' ln additior* 5 pols ,ot

uninoculetcd so[ ssrved as a chas* trcat*enl'
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lliseascd plants
soring.

. .j,r i: I .; :'.

l,torphoiogical and chemical studies

' 11 ;::-'One monlh old sclerotiaj fron hyphat tipsr of
tested fungal igolates gro'n on uatar agar rnedia
..€r? used for corphological and chenical studies.

Measurement of the funqus linear growth

A sclerotiur f rorrtf, old rra3 . coltected ,r.,,
each of varioug tested hogtgr 5 replicaregr and
lransferrnd to PoA nediun in petri dishes 9 ca in
diarctcr- All .Petri disheg ,,erc incubated at asoc
until thc f ungal gro".th of one of the isolat*s
corpletely covered the rhole dish. This occurre,d
after I daTs nith Pepper igolale.

Itlorphological characters of sclerotia

Shaper colour and groHth nature of the
sclerotia rere recorded- A r€prelsentatiye sarnpte
of 5o scferotia ras coilecred in dupricate fron each
testsd host to deterlaioe thc specif ic reight oj
scl€;otia and iheir. size (bf diffcrcnce in ratcr
sizn placed in a lO nl- aeasurarrent cylindcr
resdted rlren adding lhc sclerotia).

Entraction o{ crude oil

Repr:sentativc sanplesr lg eachr of scleroll;r

!r€re counted
' ;1 . rt."it|i

tno noaths af ler
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obtained frotn various inyesttgaied vegelable plants
r*ere.. soakcd in a nixture of chloroforar: me{hanol
(e:f t v lvl f or ?{ hrs- The r*igcella ol vartou:l
samples Here collectrEd and f ilterated- Thc solvenl
rras evaporaled under vacuum at 

"O-"50sC" 
(Sahlr

1967).

Freparaticrn
esters

f ree f ait-v acid inEth) I

The rnethyl egtrgrs of free fatty acrds hrere
preparecl using benaetr€: methi*nol: ccnc - sulphur lc
acid (t0:86:4)"'" Hethylation b.as carri{:d out tor I hr'

iat 80-g0cC {Staht, 196;l}

Identif icaticrn ol f r're f atl;' dcid methl'l
flstilrs hy []as llq:1;'3 Ln;iirr]atsqraPhir
lechnr{ue t{iLC:,

Herlett Faclard 9as iiguid chrosratograph
(Hoderl 5890) nquipped r*lh a f lame ionization
detector and G f t coiled stainless sleel coluarn

packed uith rc'I- BEGS itti*ethylene glycol succsinate')
rras used. One ul of f;rtt7 acid nelhyt esters. rras
injecled inlo the crrlumn using a Hamilton
nicrosyringe-: The g.rs cfrromatograpiric conditions
used f or isothersral analysis h,er € as f ollons "

Tenperature:r ncret' detector 30G+C, rnjeclor ?SOorC

and ov€n t?OoC- Flox rates Here ; hydrogen 30

tllrin-r nilrogen 30 nt/cin- and air 33O nllein. PegI
areas rcrc reasured usirrg f4erlett Faetard 339e ,A

iatcgrator-

utl
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RESUITs AND DI5CUSSION

Frathogenecity test

Symptoms on artificially inocutated planlsr
started at the basal portion of the stem as brorrn
a.nd naler-goaked spot. Development of white f luf f y
arycelial growth of the pathogen occurred on ilre
lesions. A histogr ammat ic represent at ion of .ilre
dise,ase incidence of tested hosts is sho*n in F ig.
l. Data indicate that tested hosts coutd tre
clas:rifie<J into tlro categories on the basis of ilre
percentage of infeetion: a-Highly sensitivei pepper
(88'/.) and Eggplant {84-/.); b- Moderatety sensitive;
Cucumber (80'/.)r Fea (?g'/.t and Squash (?4./.r.

P1ea:surernent of the funqus linear qror{th

The fungul line;rr gronth Has measured for ttre
fiye studied isolates" Results are shoxn in Fig.,?.
0ata indlcated that r ate of linear grorth coincide,d
trith those of the disease incidencer i.e"i the higher
the gronih rate the more virufent the isolate.
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I'Iorphological characters of sclerotia

Sclerotial bodies gradually formed superf icially
on vegetativn mTcelium groln on the water agar
ediun in Petr i dishes - pattern of sclerot iarl
evelopnent varied according lo the tested isolateg .

Generaly sclerotial bodies gradually formedr first as
grey--coloured compact masses nhich darken
gradually until they - became black and hard. peai,
isolate developed their sclerolia at the priphery of
the plate and continued innard to the centre. In
csntragtr Pepper and Eggplant isolates developerJ
their sclerotia. at the centre of the plate a,nd
continued out rardg. Sguash and cucumber isolates,
horever did not follox a definite pattern and were
scaltered allover lhe medium.

Table (l) represents morphological character:r
of the sclerotia of dif f erent f ungar isolates,, l.reight
and size of sclerolia varied according to testecl
isalate. The behaviour pailern of both weight ancl
size of sclerot ia hraSr almostr s imilar to thart
f orenenlioned f or the inf ection percentage anel
f ungal linear groxth. Solanaceae (pepper ancl
Eggplant) Here on top. Fabaceae (pea) recordecl
the least values. Cucurbitaceae (Sguash andl
Cucunber). xere intermediate compared to others.

Sclerotia of Pepper and Eggplant w€re
elongated in shape and devetoped in groups. Those
of olher tested isolates developed solitary being
ffaitened globe in caee oJ pea and erongared.for
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Sguash and Cuculber- Sclerolia of various isolales
r.ere more ot less black in colour.

Previous investigators reporled lhat sclerilia
varied in their norphological characters accordiing

to certain f actors' such at; the species of
pathogen invofved, used nrediar lenperature and

their chemical cornposilion (lr{afker' 195?; Bedir l:lsG

and 1962i Ragab f380 and Khalil and Ragab 19881'

Table l. Morphological characters of sclerolia of
S;/ €r-olr nt d i(/ e'rr.'l r ot'u//7 a f f ect ing f ive

v?gelable plants (Average ol 50 sclerolia)

llost Neightr
g-

Colour

Pea

Squagh

Cucumber
Pepper

Eggplani

0.5

r.e

e-o

f-5

3.5

t-8

a.? Flattened
globe
Efongaled

Elongated
Elongated
(in groups!
Elongaled

Faint black

Black

Bfact
Blacl 9re;l

Olack
in qr

Chernical clraracters sclerotia

Fattf acid corposition ol sclerolia ol lhe

te:ted isolaleg are rcpresented in I able ? ;rrrd

itlustraled in Figs 13 and {'F ivc f attv acids h'ere

dctccted in the *cleratia sl legted isolales but at

OT

+5

Size, I Shape
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various levals. The pe rcentage of f alty ac ids
recorded in various sclerotia folloned thre
pathological and rnorphological pattern of behaviour
previously nentionedi i.e, Eggptant and pepper hterrl
si;ilarr sguash and cucumber ur€r€e alsor similarr
and Pea shoned a distinct pattern.

Sclerotia of frepper and Eggplant rhic]r
recorded a high disease incidence recorded the
lnasl ratio of TUITS being t..ilO and t.373i
respectivelyr compared with 3.e8g (sguash)r ?,?91

{Cucuaber)and,t-035 (F ea).

The majo'r fatty acids u.ere palmiticr oleic ancl
!linoleic- Hotreverr stearic. ras detected at relatively,
lor level ( 3 t0 l0'/.). on the other handr palnritoleic:
was only detected | 6.0?3-/- ) in Sclerotia of
Eggplant and nas complelely absent in the others.

Fron guantitative standpointr sclerot ia of
varioug isolates contained different proportions of
l'atty acids. Sclerolia of Pear Sguash and Cucumber
shored high proportion ol oleic and linoleic. pepper
and Eggplant sclerotiar horeverr had high
proportion of palmitic and oleic.

It might be concluded that, the high
percentage of inf ectionr recorded f or pepper and
Ciggplant isolales Has accompanied by lower ratio
of TUlTSr higher proportion of patmitic and forrer
proporlion of linoleic. Horrev err sclerotia sf all
isofales Here characterized by having high level of
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oleic acid speciallt in case of Pepper {48-068'/-} and
Eggptant {+? -251'l-, rhich recorded the highe st
disease incidence. These f indings indicate that oleric

{an unsaturated f atty acid} being thtg rea jor
conslitueni in f ipids of sclerotiar played rto

irnporiant role in disease incidene follosed lbtr

palaritic (saturated l'atty acid); i-e-' both oleic and
palaitic are rna jor f atty acids specif ic to
S c/erolt nt a scl e^ r olt or un'

Shan (1965) supported the wier that tlhe

presence of certainr f atty acid is probably genus

or even species spcific- Tyrrell (f:'6?! shoxed that
diffarent isolates of the same fu*gu= qsantitatively
dif fered in f atty .ercid cornposition- f'arag e.-l ,t/-
(1981) concluded that variation irr fattT acid pattern
could be used its Et criterioc for fungal taxonomry-

Khalif and Ragab {!988, indicated that sclerotia
contained a high proportion sf unsalurated f atty
acids .than the nyceliuo and rorrng sclerotia
developed considerably more r,msaturated fatty
acids than the older scferoiia- Thef fotrnd tha! tlle
proportion oJ oleic acid in sclerotia xas high

irrespectiva oI thair age- This erphasrzes the rorle

of oleic acid in disease incidence reported in the
present studY'

{8
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Frcc trlty acid conposilione % r in
sclcrotie of 5c/ erolt nt a sc/ e-r-ol/ ot-(r,m
affecting five vegelable plants.

Nunbcr of carbon atomg : nurnber of
nolecule.

bonds per

tt TulTs refers to the ratio between the totarl
unsaturaled f atty acids to the total saruraterJ
fatty acids.

4?

Fatty acids Pea lsquashl Cucurnberlpepperf Esgptant

*16,0 Palmitic
t6:l Palmitoleic
l8:0 Stearic
l8:l Oleic
l8:? Linoleic

r6.107

0.0

3.264

33.5 09

+4.655

15.899

0.0

5.564

3e.009

38.558

19.561

0.0

4.313

42.495

44.144

3r.740

0.0

I.75r
.t8.069

r0.44 t

30.451

6.073

9'0e4f

+i.ast
0.8?q

TUlTS}*
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