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Histop3thologicalstudiesandthestudyo'hydrolytic(polygalacturonaseandcellulase)
eilzymes revealed 'n" 'o'"'Oiin' 

of preconditioning or plaslicisation by enzymes prior to

colonizationofwheatseeOlinghYpocotylsbySclerotiumrolfsiiOnceestablished'the
pathogenrapidlycoloniggstheinter.andintla.CeIlUlarcorticalrissuethatlotandleadto
cotlaPse of seedlings'
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Foot rot of wheat (Triticum vulgare L,) caused by sclerotium rol.fsii sacc" reported

first in r953 by ctu,topuirryuy,;, gaining importance in w. Bengal.

LittleisknownaboutthemodeofpenetrationbythispathogenalthoughHiggins
{9gz\)reportedltn" Ot"t"^iion of cell rvali appeared to be mechanical by the

passage of constrict"O- n'pf"" through uery small openings and cell to cell

movement of lungus.-;; r;" other hand, Paintain \1926) reported that h1'phae

penetr,ated cell walls with or u'ilhout con-striction t:O 
:l-::f 

penetralion ma1'

occurbyotherthanmechanicalmeans'PatlrogenesiscattsedbyS'rofsilhas
receiled considerable attentiotr' Bateman and llee r ('".!t 

1",::tgested 
that both

oxalic acid and pectic enzymes are involved in destruction of host tissue by

S. rotfsiiand that t*o fu'gui products acting together are more :*"11"-l:i:
either alone. Hussain (1957, 1g5g ) recognised rhe importance ol pectic enzvmes ln

Separatinglrostcellsa|terinlectionbutalsopoinledotitthattherapidbreakdou,n
andcollapseofcellwaLlsrnigtrtalsoinvolvecellulolyticenZ)'nies.Strcngcellulase
activity was recorded io nt"l"t of S' rolfsii and the pathogen infected h-\pocotyls

l.Batemanandl]eer.l965).Poll,ga.lacturotlaSeS(PG)prcduced.nyisolatel4of
s_ rotfsii showed maxirnum acriviry near 1H 4.0 ( tsatenan. 1972). The rrode
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mechanism of this pathogen on wheat seedlings are reported in

MATERIALS AND METHODS

Wilted wheat seedlings covered wif h white mycelial mat at foot region was collecled

and flxed in formalin acetic-acid solution (FAA ) for studying mode of penetration

bythefungus.MaterialsinFAAwerewashed5.6timesinwater,dehydrated
and wax blocks prepared ( Johansen, 1940 ). Ten micron sections u'ere cut using a

microtome.Thesectionswerestainerlwithfastgreen.safranin(Johansen,1940)
and mounted in canada balsam'

The slides were examined under microscope and mode of penetralion was obse rved'

For studying role o[ hydrolytic enzymes ( PG t in pathogenesis, fungus ( 3 da-vs

oldcultureonPDA)wasgrowninglucose.nitratebasalmedium(giucose-0.5g.
ammonium nirrateo t g. iotursium orthophosphate 0.1 g, magnesium sulphate

0 05 g, distilled water 230 ml fortihed with L2'7'' af pectin ) for l5 days at

23tl"C.Theculttrrefiltratewasfiheredthroughloldsolcheeseclothandcentri-
fugedat5000rpmat5"Cforl5nrin.Thedecantwascollectedanddialvsedin
<tistilledwatcrforaperiodcf2O-24hrat4'C'The<iialisedextraetw'asused
immediatelyaSenzymesoufceandenzymeactivitywasstudiedatpH5.0'7.0and
9.0. For studying PG activity in vivo diseased poltions cf infected whe at seedlings

werewaslredinrunningtapw.ateranrjthenindisrilled\lateranddriedwitha
blotting paper. Thetissue was blended with acetate bufler (111 5 0) in the ralio

ofl:20andextractwascentriiugerlat5000rpmat5"Cforl5min.Thedecant
rvas dialysed and used as in vitro at pli 5 0'

ForstudyingcelIulase(Cx)activityfungaswasgrowninglucose.nitratebasal
medium fortified wirtr iio carboxymethyl cellulose (cMC) sodium salt a0d sarne

;;;; was followed as belore' Cx activity was studied at pll4 5'

viscosimetric assay of PG or cx in viuo or in vitro was adoptedl ollowing rnethod

described by Bell et at. (1959)with mcdifications as suggestecl by Hancock e/ a/"

(1964). Specific enzyrne activity was calculated as 1it>' 1000 where' t is the

time required in min for 5o% reduction in viscosity by an enz-vme preparatioo'

RESULTS

Mode of penetration

Tufts of hyphae lYere seen on the epidermis' Considerable

cortical tissue was noted. Hyphae branclied profuselr in lhe
disorganisation of
intrace llur regions'
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Branchingwasnotsoprofuseintheintercellularregion'Slightlyswollen
appressoria like structur" *t'" also seen t;;;;;t on cortical cells in longitudinal

sections and it was ,""ibtt 
-t-lut 

penetration. was 
'1:-]:'-t^1.,:Orough 

these' The

collapse of the "tdi*'-*"'-uppu'"otty 
through extensive disorganisation of

cortex as no damag. to,-u,.otur region *u,,ot.alnd this collapse was noted also

arrong cells that n"';"';;;;n perietrated by the invading hvphae'

EnzyTns activitY

The results (Table 1) showed tbat s}%reduction in viscosity of sodium

takes placein about ziO 
"tonO' 

atpH 5'0' PDFT60 value was not

otherpl{ (pH 7 and ql' tnt specific:"1" activity was found to

pH 5.0' ln infected;i;t';t o'ir" other hand the specific enzyme

lound to be 3t.25'

polyPectate

obtained at

be 83.33 at

activity was

;;r" ;"", ";"""'"':'
Percent dectease in llow time

Time

( in minutes )
I n vitro
pH 5.0

ln vivo
pH 5.0

Cellulase

ln vitro
pH 4.5

Po lygal acturo nase

a

5

10

20
30
40

31.83
44.98
48,44
54':2

83.33

13.42
28.16
33.45
41.39
48.58
55.76
31 25

2s.00
35.60
46.96
51 .57
62 12

82.19

Specif ic activity

DISCUSSION

Histopathologicalstudiesdidnotrer'ealtheactualmodeofpenetration'However,
the massingor r'vpttut on-in* 

"o"t"tvlt';;;;;n 
woulo 

-inclicate 
a pooling of

energy source prlor to infection as has bttn 
'u-ggt'ted 

by Carret (197 l)' Intrace-

llular branching is uppu'"ntly relate<1 *"n "'-f" nttd fo' rapid utilisation of

available food within the cells'

This might also explain the rapid collapse of seedlings once infection has taken

place. PG and 
"- 

t;;;;;;''*"" "on'iot'Jtnt 
principat rotting agents produced

by S. rollsii'

These studies revealed disorganisation of cells even where hyphae have not

encroached. Thi'' ";;;p"'tt 
by high PC activity noted' would mean that
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certain amount of plasticisation and preconditioning of the cells takes place before
actual penetration. One could draw similar conclusions from the extensive work
on pectic and cell wall degrading enzymes done by Bateman and Beer (1965).

Bateman (1972) and others. 1t is well known that S. rollsii is a weak pathogen

(Aycock, 1966) and its sclerotia does not have sufficient intrinsic energ,v to
penetrate host tissue directly. Under such circumstances, plasticisation of cell

walls through cell wall degrading enzymes secreted sequentially (Van Etten and

Bateman, 1969; Cole and Bateman, 1969) will substantially assist the pathogen

in establishing itself. Active secretion of Cx by this pathogen would also appear

to serve the same objective, i.e. colonisation of the host tissue and conversion of
complex carbohydrates into utilisable monosaccharides that can be readily' use d

by the pathogen lor its own benefit.
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