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EFFECT OF'THE METABOLITE OF TRICHODERMA SPP. ON THE
GERMINATION OF SCLEROTIA AND GROWTH OF SCLEROTIUM
ROLFSII SACC. AND PR.ODUCTION OF PECTOLYTIC AND
CELLULOLYTIC ENZYMES
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The effect ofthe metabolite ofthree spp. of Trichoderma was observed on the germination of sclerotia
and growth of Sclerotium rolfsii, isolated from tomato fruit, besides the production of pectolytic and
cellulolytic enzymes. As a result, the metabolite of Trichodermc spp. prepared by incubating for 28
days at pH 7 and onward in potato dexhose medium completely checked the germination of sclerotia.
As the incubation period of culture of Tiichoderma spp. increased, the germination of sclerotia by
metabolite decreased in the same proportion. The dry weight ofmycelium and formation of sclerotia of
S. rolfsii and prduction of pectolytic and cellulolytic enzymes were adversely effected by the metabolite
ofTrichodermaspp.withT.harzianumfoundtobemostsuppressive.
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Infroductien
rv'ast literature is available on the biological control of
pathogenic organismsr-s. Recently it has been in practice
to c ontrol s oilborne pathogens u sing pharmaceutical
preparations of Tiichoderma spp. Elad et aP.havereported
fte parasitism of Trichoderma harzianum on Sclerotium
rolfsii Sacc. and Rhizoctonia solani Kuhn. ,S. rolfsi in
groundnut field was controlled using molasses enriched
soil granules as medium for T. harzianunf . Th6 p-resent
paper deals with the effect of metabolite of Trichoderma
spp.on the germination of sclerotia and growth of
Sclerotium rolfsii Sacc. isolate o f tomato fruit and
poduction of pectolyic and cellulolytic enzymes.
Heterial and Methods
klerotium roftii Sacc. was isolated from ripe tomato fruit7
and grown on potato dextrose agar (PDA) medium. Three
species of 'Trichoema i.e. T harzianum, T Koninghii and
T. viridewere supplied bythe then Head ofthe Division of
Mycology and Plant Pathology, Indian Agricultural
Research Institute, New Delhi - I I 00 1 2. Trtchoderma spp.
were grown on PDA slants at 28+loc for for 7 days and
stored at 8+loC for future work.
Obtaining sclerotia of S. rolfsii : Sclerotia procured from
tomato fruits were cultured on PDA at 25+l0C for 30 days
n'hen resulting sclerotia became black.
Preparation of metabolite of Trichoderma spp ..- The
metabolite was prepared in autoclaved liquid Czapek Dox
tCD) and Potato dextrose (PD) medium taking them 100 nrl
in 300 ml conical flasks. ThepH ofthemediumwas adjusted

to 4,5,6,'l;8 and 9 using 0.lN HCI and 0.1 NaOH after
autoclaving. A single bit of4 mm diameter of seven days of
culture of Trichoderma spp. was aseptically transferred to
the media in flasks and incubated for 7 ,14,21 and 28 days at
28+1 0C. Forpreparuion ofthe metabolite, triplicate offlasks
were maintained for each sp ecies of Trichoderma, each pH
level and each incubation period. The metabolite was
filtered aseptically through sterilized Whatman No. 1 filter
paper in sterilized conical flasks. The filtrate was centrifuged
at l0,000rpmfor l0min.
Observation df the germination of sclerotia : Ten ml of the
metabolite was taken in sterilized petri dishes of l0 cm
diameter. Twenty sclerotia grown as abovg were transferred
to each petri dish with the help of sterilized forceps. Five
replicates weresetforeach fungus, medium, pH and
incubation p eriod. The c ontrol was m aintained of t he
medium o nly. Thi p etri dishes c ontaining sclerotia i n
metabolies w ere placed o ver distilled water i n se aled
desiccators to prevent evaporation. A period ofseven days
was spared for germination of sclerotia. Petri dishes were
placed over,black sheet ofpaper to correctly observe the
white gerrnling of sclerotia. The germinated sclerotia were
counted considering the noted parameters and Mean was
recorded.

Observation of growth of S. rolfsii : \\e gowth of S. rolfs ii
was measured in terms of dry weight and formation of
sclerotia- 100 rnl ofCD medium was maintained at pH5 after
autoclaving. On cooling 2 nrl ofthe metabolite prepared as

above was added. Triplicate of the flasks was used for one
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spofTrichodermaandthecontrol.TwosclerotiawereResultsandDiscussion
added to each nask and incubated for r5 davs 

"' 
lsii;c' rhe metabolif::l*13;,ilJ;*:13J,:'Jii:tffitf;

fl1"::ffTJff::,il1#;'#?il::i:fi'[-;a; medium ror 2s iuy, p,o_,e3 the most toxic ro,owed bv 2r

andpredried.whatmanNo l mterpape.rangll*"i6f.'I ?*i1-1;l',fl:l'll*gU;;f::HJl;;ff[iTi"tJ
#fi;;; i*aiv a"'i""ating ovei fused cacl' i' ::il'-d :"i::::?''"':e 

currurc rur / u4rD' Lrrw v

desiccators ror next izhr andthe nnar Y":cl'y"::1;:i :li':,1**f: *Xf*nnf'f,f##f;:'iH;
l?T:l,TTi,il;#Ji#"tilii:;l*,iiil;*i,g't'' r",:;*:*:;l;i:,H:Hffii:x;,;Hi'*:.1,ffi'?,;:
;;1c;;":ff'T;,e1fl1$ffi|j,X'fj'rttj;rilizedinlarge evinced.bv it" "oni'or 

also adverselv efrected the

curruretubes.oncooringandberoresoridirvi*';iflq ::*::1""^"":lyil"X*i:l5,tffiffiil*:ffi:t""i
H:H."HX'r,Tf;j'XH1::sl'!::'Jil:ffi;'ffi ;#;;';rerotiaisnotatancomparabrewiththeerrect

each species of rri"noairlrio.rn*ou", *"r",rrut"', io lfmetabolite'th""'ult'o"PDmediumisnotappreciably

mixthemetaboliteandthemediumand-pou':o,iiffi [T]i1*::"?H"il#*1;:;tJtT,]H';f,'.,XX:mixthemetabo1iteandthemeolumangPUurgurrrurvyvl|.

*#.x*'t*;;'ffita#$t"r':i::l1;i;Fi{tv"x[:[:*.:tii,'lrl**:i:"*,#
T1:,ffL::';}}1rJ:iiil;:**"J:::[}::.']i[tr ili'G;;ilnofscr"roiia*assimlartothatobserved

in CD mediui-Th"'" upp"'ed no difference in the effect

value was calculated'

Observing the effect of the metabolite of Trichoderma spp of th". t h'"" tpp 
" 
f T'i"hoder^o' The dry w e ight of

on the production of pectotttig 31d 
celrurottti-.1,-e:y:i: 351;;r*##1;"1'frt"1g?:;:L::'irii!{;i;:;';t::;r:,!:":"\:{{,"5"1:;;;';:;::::W::K";e ',g,ii;'it 

*duced due to rrichoderma spp (rabre 3) 7l

withzohapple pectin wu, uajo"r"a ,o pH 6.5. Two scterotia harzianum* u, ob'"""d most e ffective followed in

or s. rotfsiiwere inocurated. rhese were divided I[:: i{"}';]n *::;;:fl'#u":,;#:&irTi"iHl
:Hlffi :-Yf il"""T,'[::,;ffi ;*h"-;;;1t';p'"ry:1r:::'J"':"li;:l*:,XffiTlff :
il:f;'liltxJ:iffi*r:r'#:ffiHTil"Lffi il;;;; t the met;borites and thesequence of

while another set served the control in which 2 #: ffi ::*::v;;r11:;"11;,m 
above for the growth and
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,alue was calculated. 
:rlp,sat' *^ **:*: " - 

in cp meaium' There appeared no difft

tffiT:#,":1t"ilf#*r x,Ti:r;i,JJ'. t[ nt r;xffi:"l"tliifll l,:l;,1'i'u:,lIeilU t 
f

methods. polygalacturonur. (pG) and o"#;;l ietabolite,to'*ppr"r.es the germination of sclerotia 
!

galacturonase (pMH) #;il; *"i" ,n"*ur"ir.p"",i, whichcanbecontemplateforttr"rn-rr,*"ofbiocontrol 
!

methylesterase(PME)wasassayedbycontinuouttii"tio' 
agents 

't^s' "t!"'isolate 
of tomato' the suRRression of 

t
methodusingstandard"rl'"ria'rr.,o'ar.p."tr.u.a;.ci dowttrofmvceiiumandproductionofsclerotiaofs' 

rowii 
\

of cellulolytic enzyme ;;;;,; ;"stimated uv"""r"*" .,1nder tt e irhrence of the metaborite.of 'Trichode " to' 
I

clearing technique, usinf""tiutor..po*d., ur-l;;;i;- clearly point o ut that some sort <ir *iochemiidts are 
I

cx activity ** "rrur"i;;u,,; "*t 
*v,nonvr ".,urore 

secretedo ur'vi irr"nra"ry, :pp 
th.lt distuib thererowth 

I

as substrate. 
ltz using carboxym.th} vw"-'--- 

il;"i;:tir#ror."tion.'ooubtiesslythbparastitibn"*" 
I

Table 3. Dry weight of the myceliiiim of s. rorfsirand the riumber of sclerotia formed due to the metaborit" "t'n*" 
r* 

|

I

329.00+5.11
Tharzianum

T koninghii 393'(/.,*4'69 ll5'ffi*5'72

Tvirtde -" 493'00+3'49 228'6f*9fi

732.00* li.sl rrZ'0Q*i'm
Control

C.f. fo, Ooy*tight ofmycelium =26'26

i.n f-,r,l nut t* ofsclerotta= I 8'45
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Trble 4. Effect of the metabolites of Trichoderma spp. on the production of pectolyic and cellulolytic enzymes by
Herotium rolfsii.

*ichoderma spp. Pectolyti c enzymes (o/o) Cellulolvtic enzymes (%)

45

T *oninghii
T firide
Control

33.25

38.40

39.50

55.90

60.00

67.75

67.25

53.00

59.n
&.87
70.16

0.59

0.65

0.70

0.90 @.72

16.80

17.50

18.10

18.70

51.12

56.33

60.55

' [t- l N NaOH used to neutralized pectic acid released in course of the reaction.
'* tr-ength of the cleared column in mm.

of T harzianum on S. rolfsii has been proved3't7 and
:ltently it has been reported that T. harzianum hasno
rntibiotic activity but it is a mycoparasite producing p -l -
3 glucanase and chitinase enz)rmesr8. The antagonistic
rtirity of Trichoderma spp. becomes evident if observed
6e germination of sclerotia, growth o f mycelium and
ftrrmtion of sclerotia. Besides these, attenuated pectolyic
md cellulolyic enryme activity compels to realise that
iragre amount of hydrolytic product would be released

\'the activity of noted enzymes secreted insufliciently by
S rolfsii under the influence of Trichoderma spp. and
mnsequently less nutrition would be avajlableto S. rolfsii
crcaing'a situhtion of starvationre. Moreover,*per cent
rotting of tomato fruit d ue to S. rolfsii has been found
grcatly reduced due to the noted spp of Trichoderma2o.
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