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Acoln!raratir,caSsesslnentoltlreextracellularproductiorloIpeclillolytic(poll,galacturorla.seattrlpectinnretlryl
esterirsc) and ccllulclytic (Cx)enzynres ofthree soil bornc furtgal patlrogens crlclrickpea, nanrely Fusarirtnt

o,lruor:r,,,,1so clccli Scler otitrnt rofsii rnd L'lao opltornuta plnsnolina, causirlg rvilt. rt'ct foot rot and clry root

r-c,lrcspr:c,,irelr.rrasrrade [1n21 nreoroclr,rctiorrrvaslrigltestbyS rot.fsii lollorrcdbyl't pltaseoli,.ln'l-lrerolcof

thCSe cDZ-) nrcs irr the patltogcrtcsis oltlrc rcspecIivc discascs atc discttsccd,

l(ey rvorrJs: I,ec,Lilolytic and Cellulolytic enz\nres. Fusariunt o\.t'sPorttnt l,sp cicerl, Sclerotiunr rollsii,

l,l ac, r o1.tl an itt o pltts eol in a

INTRODUC'IION

A rrrajor constraillt to chickpea (Cicer arietintutt L')
cultivation is sottre soil borne diseases. In West Berrgal

the rnost itnportant furrgal pathogerls of eh ickpea are

Ftrsat'irtnt ox)),yporltttt Sllyder attd Hatlsert f 'sp ciceri,

Matuo arrd Sato, Sclerolium rol.fsii Sacc' and

Macroph o ntin a p ha s e ol irra (Tass i ) G o id, catt s i rr g rv i I t,

rvet foot rot atrcl dry root rot respectively (Bisrvas ancl

Sen Gupta, lgBl ). Tltese ftrrrgi prodLrce all arrey of

enzyn.les, oIrvlliclr pectic alld callrrlolytic etrzyrlres play

very inlportattt rcle ilr patlrogenesis. ProclLrctiorl ol
pectic artrJ celltrlolytic enzylnes itl culture by the

chickpea rvilt pathogetls, F. o;rysporunt f . sp' ciceri

(Gtrpta arrrJ Kohli, 1961 ;Perezand Aldave, 1990) arrd

M. phoseolirra (Ali et al, 1969 Cltatt attcl Sackston,

1970t 1972) and Srclfsii (tlussairr, l95B: Ratenratt.

1969; Jones atrcl Batetratv 1972) causitrg diseases of

sonre plattts has beetl reported. A cotrlparative

assesstnent oI the extracelluer productiott of pectic

ancl cellulolvtis ettz\/ltles by lhese three fultgal

pathogetts ltas been ttracle (lie resr'l lts of rvhiclr are

presentec! irr tlris ;talter'

I\TATERIAI-S AN D I\I[1'IIODS

'fhe ftr ngal isolates \vere isolated frotlr irrfected

chickpea plalrts collected frotn the fielcl. Confir'rnatiort

of tlre pathogerticity was establislred by grorvirrg

seecllings ol'a strscepLible ctrltivar of chickpea ('lG 62)

irr pottecl soil irtoculated willr tlre irroctrlttn (2o/o

inoculutn, W:W) of 1he respective lungi grorvn itt satld

rnaize ttteal tttedir:tn itt Erlettnteyer flasks lor 10 days

at 28"C.

For prodrrctiorr oIthe etlzylres Czapes Dox tnediutn

rvas rtsecl {'or F. oxysportrm f . sp. ciceri arld S. rofsii
arrcl soybearr seecl extract both for l[. plnseolitla' T'lte

1tlI of the rneclia lvas adjLrsted 1o 5.5.Carboxy rnethyl

cel Iir lose tO "5%)( i n rned i unr for estitnatin g cel ILr lolytic

(Cr) enzyrne activity) atrd citrtts pectin (0'5%) (itt

rnediutn for estilnatirtg pectic enzylnes) rvere added

separately irt eaclt of the 250 ttrl Erlenlneyer flasks

contairritrg 50 rnl of tlte trtedia. The sterilized nredia

were iuoct!lated sepaiateiy with a 6 rnm disc of 4 day-

olcl-test lLrrrgi grou'tr on PDA plates at 28"C for 7 days'

J'he cLriLure filtrates lvcle collected by filterirrg tlrrouglr

fcl.Js of clreese clotlr. flre filtrates ivere cold

centr ifirged at 5000 rpitr lor l5 rrrirr atlcl tlte sr"tpernatattts

cl ialysecl against cleiorrized lviiter for )-4 lt al4"C. l-he

test fi ltl'ates (ettzyrlte preparations) rvcr c stor ccl at 4"C'

l-lrc cclltrlase (Cx) activity \vas ltrcltsLlred

color irrclrically lollo',virrg DNS test lor lcclr-rcirlg stlgars

(Cascoigne arrcl Gascoigrre. 1960)' D-gltrcose (l rng/

rrri ) uias Ltsed as the startciard Activity of tlle pectic

elrzynre, pecl.irt Irtethyl eslerase (PMF.), lvas ttteasttred

by contitrLloLts titrat!ort tttethod (llancock et ttl ..1964)

arrd tlrat of poll'galacturollase (l']G) activity
co lori nretrical l1' by rlr easu ri It g the redtrc i tr g groLrps by
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DNS method sirnilar to that used for enzyrnatic
hydrolysis of CMC. D-galactLrrorric acid (l rng/rnl) was

used as standard.

I{ESULTS AilD DISCUSSION

Earlier studies irr this laboratory showed thatS. rrtlfsii
is an early invador of young ehickpea seedlings arrd

witlrin 5 days of inoculation 100% nrortality of allthe
7-days-old seedlings was reeorded. ln M.phcseolina
and /i oxysparlull f .sp" ciceri inoculated seedlings

symptoms appeared at much later stage

(Clrattopadlryay, 1994 ). Very high enzymic activity,

both cellulolytic iCx) and pectic (polygalacturouase and

pectin methy! estarase), was detlonatrated by S. ralfsii
in the present studies (Tables i and 2) follorvecl by

M. phaseolena. Conparatively lovrer amount of
enzymes rvas prodttced by E oxysporum f. sp. ciceri.

Althorrgh all the three test fungi extracellLrlarly
procluced the peclic and cellulolytic enzymes stLrdiecl

in variable an.tounts and the role of these enzymes in

pathogenesis, particularly for rot and wilt produeing

fungi, is rvell knorvn, the nature of pathogenesis is,

however, different,

Table l" Cellulase (C") activity in tlre culture filtrates of the

three test fungi

Fungus Anrouilt of D-glucose unit
(released prgrml/hr)

14 p!rcseolina

!:. o.xyspontnt l.sp. ciceri

Scleroliunt rolfsii

'l':rble 2, l'eetic i:nz-i'ttte activitf in the culturc Illtrates olill. thr.c
tcst hrrrgi

l)u n p.rt s l'C acriviti' I'Nlll activit"'
{arnount ol'D- (airrotttrl ol0 l(}'JlNaoll
galaclLrronic acid (nrl) rcelLrircd at dilli:rerlt

rsleascd prgi nrlrltr) tirrre rrlterviris (rrlirl)i

2A 40 50

ll ltltascolitta
!:. o..l,sporu:tt
[. sp cillrt
.i rrilfsit

On soil-borne pal):ogel

Harter ( l9l6) suggested that patliogenic el'flects of S.

rol-fsii rvere the resu!t of enzymic action. Hussain
(1958) and Batemart and Been (1965) concluded the

irrvolvrnent olcelluiolytic and pectic enzymes of S.

rol-liii in tlie raoid destruction of, pectic and native

cellulose substances "rvithin the hosts. As the eltzyntic

action starts veiy early on {he host seodling, l.otal rotting

of young host tissues results in wet rct.

Charr ancl Sackston (1912) on the otherltand, shorved

tha.tthe activity of PGTE and cellulase irre reased wtth

tirne alter piant lnoculation with M. ahosealitia. These

e!.lzymes were not imoortaut in initial penetraiion by

the uatltogeu, but significant in furtl+er developrnent of
the disease. This may erplairr 'rhe destructive:less of
M. phaseaiinft at. a later stage of grorvth of ehickpea

as obselved in the r:resent stur.iies.

F. ox1t,s11o:'1qrrr f" sp" ciceri is a va.scular patliogert"

Pectic arrC cellulo!ytic enzylltes o.[this [ungus aet oll

llro vascuiar cornponents ol'the ltost ctegraclirlg tlre

pectic ar.rd eeliuicse sLlbstauces of tlte cell walls resulting

in vaseular l;rowning and production of gulilnly
sLibsl,ances in llte vascrilar lutrert interferring ftrorv of
fl Lrids (Diamond, I 955).
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