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-l-v,s1t), 
sis_l1t {'rrngi rverc isoiated ircnr inf'ecled leaves olnrangrove ollnts oISurtdarbans. lndia and the ir cellulase

acti,rities anrl ruvce!izll bionrass prodLrclion in cttlt,-rrc rvere cotnpared using carbox)'tneLhyl celltrlose (CMC) as

iirCir:cr Neoco \Niitlora vusiLt.fecto','at ':r:sinfccla tnd Pe .rtaloliousis clissentinola sliot.red highcsi (R S 0 90 rngi

1,!)ipz,vil:acti',,i1_r uIile L, serohilLini;sidii axlCut'wrlariaclnvota exlribiredlorvest(ll,S,0I4mg/nrl)activity

iirl5-riar-riCrullLrlellltrates lr41'cclial ltioilassorociLtctionrt,astttaxintuntitt['aecilontceslilacittusancl rnininlum

it Cladcspo:ll4i, -:D A!par :ntl),. !l:cre ,riis uo r:o:rciatiorr bcl-,,r'ecn ettzytltc activit-\'and rnt'celial biontass

lricrl,tciici.ti:leiLil;..re ilri.r3siclscsceilulascircii,,it\ incrci.sedrvitlrirtcubetiotr timcuoto l5da,r56ulrnycelial

blcltass Ceclcased afie r 9 rils RcsLiils si,rgge -si tlrat lbiiar l-Lrngi isolatecl frcltr itrfecteci mallpr-ovc planLs are poor

sorrrcss ol'ellracellLrlar cel lrtlases

[(ey rvorrls: Marrgrovc. Sunclarbrirs" li:rlirr lurlg cLlT-\ lr)es- cellulases

INTI{0Di-rcT'troN

Ma;r3, pllrlonathogenic firlrgi and bacteria ptodttce

eellulases which piay art itttportattt t'oie itl the

d is intesrati on of ceI I wal I cotn pcl.] etl is artri co I oll izal-i ott

of iiost iissiies [:y pathcge::s (Wood. l!$?; 3ar.r.as e/

al.,1994: I-ioshirro et cl ",',997 Pardo altci Irarcli iassitl,

1998). A iargre rri:rnber of fung! were isclated fi'cttr 1he

iniected !eaves of mangrove ,lallts of Sundarbatls

(lndia). Ii r"/es cresunred that ihese lurrgai specics

rr.ig[.rt seerete tellulases also lil<e pectciylic etrzyitles

elirriirg g-',lant oirtltogenesis. IVosl cf iite lii::gi rl',elllioileil

irr th!s paper irave sho,,vti ilreir peelciyiic ettzynle

.rcli','iiies ii: culi,;ie eai'lier (De et a/., 199?). iit t!ris
stLl.Jy ai: atricr;i;r'. !r:s bee tr irttitlc ic ideirlii-v the i;o'iellI

c e i i,.: i ase irciir-:c i ir g f ir ne l, i i a rl,r," alrlo!t g tl:cse i set I a,'ied

i: e,ir' :r'iarE:'ove irlaliis z:iC il c'.,':l1ita:'c tl:eir '1rlotl-,ass

:: -J r,iiorr iir gr-:il.ure . Cellulol,vtir eitzyiltes iiave ttt.liltl'

-' f .rr ,;rrlirsir-ial a.;:rl agrieiiltLri'a! uses aitai't li'c:it its

: - - : rrl: iir ;c[t {L][ ciiseases.

.. --r r...: 1.:.; ! I.ijDTII(_10S

: : ,u i9ri, rit::;'i!;,1,3 1.,:r,':q

;:: a: ,i',iigs 'ie l'e il'tii,taillecl
: t:t t, l Dl\ I

Assesstttertl of rttltceliul growtlt

Fungi u,ere gro\vn separately in Petri clishes (10 mm

dianr.) coutaining PDA mediLrrn and alt agar block (4

rnnr dianr,) lv!th 4-day-old mycelia was transferred to

each flask (50 nrli250 ml flask) containing sterilized

liqirid rnediurn (Ntrl1NOr,1.0 g; KH2PO4, 1.0 g;

MgSOo. Jllzo,0.5 g; Peptone, 1.0 g; carboxymethyl

cellulose, 10 gldistilled water, llitre). The inoculated

flasks were incubated at 30 + l"C for a desired period.

At tlre enei of experimental period, the mycelia were

collectecl, drieciat 60"C for 96 h, coolecl and weiglred.

CLr lture filtrates rvere used lor enzyme assay.

EttTrttlTg gre 1y

Cc I i Li loytic enz-vine act i.rities rvere assaled fol lowi n g

tlre :nelhocl of Trigiano and Fergus (1979) rvith

n'iocl ificaticns. Oite nrl ol cell-free cLlltLlrc filtrate, (l
rirl cf rron-inos'rriaLed tnediuttr for corttrol) tvas taken

altel a tlesir er] ireriocl cf irrctrbaLiott altd rvas tnixed

tlror.oLrglrly rvith 9 rnl bLiflered strbstrate (1% CMC irt

C"C1l"'1c:1,rate btifler;pl-15.2) attc! incubated lor t h at

40"C Ce llirloly'1 ic enzr.'nre activity of the fungus was

esiiirated 'cy tneas,.rt ing tlie reducirrg sugar produced

fr.cru carboxy'nreth,v! cellulose" Al-ter incrrbation, 3 rnl

ol ion 3.5-dinitrosalicyc acid (DNS) colortr reagent

ri'as adrJed and boilecl lor l5 rnin, cooled at]d volunle
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rnade up tn 50 rnl and its optical density was rreasLrred
by colorirneter. rrsirrg a sreen fi lle,. (ai ZS0 ,,,,, t. f iJ
enzvt.i.ie activit-y rrresent ilr I ntl crrliilre fillrate ,vas

On cellulose activirlie-s of trangrove foliar lurrgi

calculated fr-orn released reelucing sugar r.rlrich was
rrreasured by eompari.g with a starrda_rcr curve of
nraltose. J'he resrilts are preserrtec1 in -fable 

l.

llrble l: cr,tvth anrl ct:llulase activilies ol'Ibliar {lrn!,.i is.latr:(i rionr crangr.vr: plants or.srr.rrarhans

Fungi isolated Mangrove plants
Incubation davs

l4ycelial Reducing. Mycetial n"a*ing
dry wt. (nrg) sugar (mg/ml) ary *r fre) 

",;;;l;dr,)(t)
(3) (4)

(2)
(5) (61

lllernaria infectorio Jl C Simntons

; i:t:t ii I. iit)ittiii€|1,il5 (iri$. ir11;"1
S tlrlrida & Aragaki

Cltdosooriunt sp

('ol ! e t ot r ichrr nt EI ocor I nrioir!e,s (st r 3 )

L'. gloeosoorioirle.s (str. F 744\
(Penzi_e,) perizig g: Sacc.

C. gloeosporioides (str. j 56b)

Cllon i e I I a nuso iae n,s i.r y ar h t b is c i
B Sutton

Cctttiglhltriyal 5p

(-rtrtttlarin clotrr\.a IJ J J,r'n

('. lttnoto ( \Vakkcr) Boed,

Exserohilum psrdii A. Sivanesan

Fusariunr eqtiselii (Corda) Sacc.

Neocos uospora va s i n fec t a var.
tasinfecta E. F. Srn.

l'oec i lonq,6ss I i I ac in us

('l'honr.) R.A. Sarnsorr

.l'e s I n I ot i o1 ts i s a po I I oc I t a el'll & l'uiklruiLha

P. apctalne Purkal,as{ha &. pal

P. cose o!oris Purk:..r,asthi &_ l)al

P. rlisse ntitntci (-l'hurr-r ) g1s1

cornicultlun (i,)
lt ntoltrccens l)r_rrkavastl:a & Iral

Rhizoplnt.o nutcr onalo l_antk.

tWcIic!r r1ttri;n cut assavi(util|

Ceriops decondt a (Gri{1.) Dirrg I lou

llx c' oe c a r. ia o go I I oc I n L

Rh i zop l.to r o nu tc ro n a I a l_a\tk

Nyoc {ntican.r (Thunb ) Wurumb

[.xcoecario agal locha L.

Sonnp-rntia attetaIa Btch. -l)am.

Bruguiera paniflora \N. & A.

A c cn t h us i I I i c i"{o I itts

Xylocorpru granat unr Koen.

Acant ltts i I I ic i{ol i us L.

Dx coec a r i a aga I ! oc I n L.

Iteri|ierafontes l-luch. - Ilanr.

Ercoe co r i a a ga I I oc I n l_.

Sonnerntia apefala t]uch - I lant.

Sonneratia caseolar is (L ) Etgl

/ e gi ee ras cor rt lar ! a tu rt (L.) B !ancc

Xv!oca rpus noluc tetrs i.s (L. ) Itcenr,
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I{ESUUI'S AND DISCUSSION

I'hoe nt-t rolrlrlo.sa I{oxb

j', tt, ,ittrti t,ir.t l\l
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role,if any, in pal.hogenesis of mangrove plants renlain yet
to be investigated.

ACI{NOWLEDGEMENTS

Tlre authors are tltankful to tlre Mirristry of Envirorrment
and Forests, Governrnent of lndia lor providirrg financial
assistaltce. Thairks are also due to Dr. B.C. Sutton,
IMi, Surrey, U.K.for kindly identilyirrg some of the
fungi used in tlris investigation and to D!"" A"K. lraland
Mrs. Rupa Ir4itra for their irelp.

REFERENCES

Anradioha, A.C ( 1997). Interaction ol h1'droll,tic cnzynrcs
produccd by l?hizoctortia bataticola drrring rot
dcvclopntcnt.,,lc to Plrytol)o!ltol el Dntontr.;l. I lungoricct,

32 :79-89.
Barras, F., vanCijeman, Ir. and Chatrer.jec, A K ( 1974),, Iixtraccllular

enz)/nrcs and pa(hcgcncsis olsoll r<tl l..rryinia.t /nnu
llev. Pluropalliol. 29 : 201 -234

De, R., Purkait, R., Pal, A K. and i)urkaya-srha. Il p ( I 999) t)illbrcntial
inactivation ol-pcctoly,tic en-4.rncs ofsornc Lrrnin rcsponsivc

microl'ungi isolatcd lionr mangro\/e plzurts /rrd Jour lirpt_

lliol 37. 7($-709.

I losh i no. Ei ich i. Masalr iro Sh iroish i. Yc.sh i h i ko Anrano, Ma.salurn i

26 3()

l2 o0

3 5,00

30 iJO

2-3 ,3 0

lt )s

22 A0

r5 66

20 66

13 66

24 33

l2i

037

0,22

0.86

044

0 t9

0.48

062

02t

027

062

I L ,'./.

IO l1

2,a 6(l

2i50

866

!.1 6(r

t2 66

t2 66

I6 00

|45

22 66

0li

020

081

014

033

All fungi isolated li.onr infecled leaves of nrangrove Dlants

shorved ',,ariable e el!ulase actir !t'r irr tit,-ii- respective cLrliirre

filtlates. Diliererrces in so;ne carses \iere signi{lcanL \iar i.riion

in activities \\ere also troted anrong i sLr.ains of (',

gloeo.toorioi.Je,r grcw inu on dil'ltrelrL !lalrgroye pla!rt
sDecies. FJighest eilz,\,nle acti\ itv i 0 90 rirg/n,:l) rvas r.ecor-cled

fat N vo:;infar:!a \tr ,.,tt,tiit-fec!o anC P. tli,,santinotrl 1,,,l1rie

lorvest { 0.l4 rne/tnl) lor [, p,sidii and C clt;ot;_L lr I -5-Crr -

old cri!ture fl!tla1es. Apparentl-r,t!rere u,as no co!-!.ei.!tion

bct',veelr !lyccIial biornass produc(io!t arid etrzvine .rcLi!iiy
in ttilrr: Similal observatioit \yas lltade by Nal<azatva (1 97.1)

lvho studied cellirlalvtic e!lz]/nte activities of 9 !tislter firirEi,

Itt the pr-esent study eilzynte production incr.eased rrjlir
increasing incubaiiotr pericd up to l-5 days L.ut lnvcelial
bicrnass pl'cdLtctiou decreased after 9 davs in ilost cases

Amadiolta ( 199t7) r'epor'te C that C. cellirlirse arrd C. ce!!Lrlirse

activitics r:l llltt:or:ton!o bo!tt!tcoIa in cuI[.ure nrediLrrl
increased rvitit iitcirbalion Deriod and attained ntaxiit.riritr

values betwcen 4tlt ancl 61h ciay, Acidic nteii iitilr \\'as

lavoLrrable for- the prodLiction of C, and C, cellu!ases
AlLhoLrglr eellulascs ai'e corrstitLrilvelv secreted b1, cer[ain

tirrrgi tlreir rate oI s),lrtllesis corrlci be enhanced bv Ltsing

specific s!"rbstr-ates l{esirlts of nrescnt study r-e veal ihc
cellulase actii,itics o!' ir u idr t^t1qe cl l'oliar lirnLli but iis

t\
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