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Rhizoctohia sp. and Pythium butleri produced cellulase, protease, polygalactu-

ronase and pectinesterase enzymes in liquid culture medium with specific substrate.

. Rhizoctonis sp. produced more cellulase than the other enzymes whereas P. butleri
produced negligible amount of cellulase. There was not much difference in the

amount of protease, polygalacturonase and pectinesterase enzymes produced by
«

two pathogens.

INTRODUCTION

1 : Rhizoctonia sp and Pythium butleri Subram. produce wilt, and wilt and

b dr " damping-off symptoms respectively on sannhemp (Crotolaria juncea L.) (Pal,
1978). The present Rhizoctonia sp. differs from its closely related species, R.
solani Kuhn. in having poor development of sclerotia. pigment, formation of my-
celial strand and also in symptomatology. Various hydrolytic enzymes are known
Fr’ . to be produced by other species of the genus Rhizoctonia (Matsumoto, 1921;
1 Kernkamp et al, 1952; Kohlmeyer, 1956; Elarosi, 1958; Barker & Walker, 1962;
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Bateman, 1963; Sherwood, 1965; Ayers et al., 1966.) and Pythium (Delling-
ham, 1955; Gupta, 1956; Wood & Gupta, 1958; Winstead & McCombs, 1961;
Moore & Couch, 1968.), but nothing is known about their production by the
present Rhizoctonia sp- and P. butleri with only an excéption of Janardhan and
Husain (1974) who reported the production of pectolytic enzymes in vitro by
latter species causing root-rot of belladona. Therefore, a study on tha production
of cellulolytic, pectolytic and protzclytic enzymes in vitro by these two patho-

gens wetre carried out.

MATERIALS AND METHODS

An axenic culture, each of Rhizoctonia sp. and P. butleri from infected sann-
hemp were used in the present study. Isolates were cultivated on Potato-Dext-
rose-Agar and maintained at 10°C. The fungi were cultured in a liquid medium
which had the following composition : KH,P04-30g, Kz;HPO,-2.0 g, MgSO,
7H20-0.5 g Asparagine 2.0 g Yeast extract-1,0 g and distilled water-1000 ml.To
this medium 10 g/ 1 of different substrates,eg., gelatine, sodium polypectate,car-
boxymethyle cellulose, pectin,were added to improve the production of protease,
polygalacturonase, cellulase and pectinesterase respectively. lIsolates were
grown in 50 ml of this medium in 250 ml Erenmeyer flask at 21°C
for eight days., The pH of culture media were adjusted to 4.5-5.3 depending on
the enzyme in question (Table 1). Three replications for each enzyme were
maintained. After the incubation period, the culture broths were filtered through
*Mill pore’ filter and the filtrates were immediately tested for the enzyme by
means of cup-plate method described by Dingle et al. (1953) and Khare and
Bomnpeix (1976).

20 ml of 2% agar and 1%, substrate which contained 0.019, sodium merthi-
olate to prevent contamination, was poured in 90 mm diam. petriplates. Cups
of 7 mm diam. were cut with the help of a sterilized cork-borer. Cups were filled
with 0.1 ml culture filtrate. Plates were incubated at 30°C for 48 hours.
The activity zone of enzyme after incubation were developed by flooding the pla-
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tes with appropriate developing agents (Table 1). The enzyme activity was ex-
pressed as EA =D (Total diameter) — 7 (diameter of the cup). Four cups were

cut in each plate for each enzyme,

Table 1. The substrates, developing solution and pH used for detecting different
enzymes secreted by Rhizoctonia sp. and Pythium butleri

Enzyme Substrate pH of the Developing agent
medium
Cellulase Carboxyl methyl 45 39, lead acetate
cellulose
Protease Gelatine 4.5
Polygalacturonase Sodium polypectate 53 5N HCI
Pectinesterase Pectin 4.5 39, lead acetate

RESULT AND DISCUSSION

Cellulase— In cellulase, test plates when developed with 3%, lead acetate,
white band were formed around the cup against opalescent background. Enzyme
in culture filtrate degraded carboxyl methyl cellulose first to cellubiose and then
to glucose which reacted with lead acetate solution giving white band.

Protease—In protease test no developing agent is required. Clear zone deve-
loped around the cup of the opalescent background. This enzyme hydrolyzed

proteins into free amino acids.

Polygalacturonase —White zones around the cup were formed when deve-
loped. Polygalacturonase hydrolysed sodium polypectate into glucose which

gave white colouration.

Pectinesterase- Test-plates when developed with 39, lead acetate vielded
clear zone on an opalescent background around the cup.
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Table 2. Cellulase, protease, polygalacturonase and pectinesterase secreted by
Rhizoctonia sp. and Pythium butleri in fliguid cultvre Ciffusion zone

(EA) in mm
Enzyme Rhizoctonia sp. Pythium butleri
Cellulase 10.2 2.0
Protease 6.2 7.4
Polygalacturonase 8.0 7.6
Pectinesterase 6.5 5.0

It is evident from Table 2 that both Rhizoctonia sp. and P. butleri produced
cellulase, protease, polygalacturonase and pectinesterase in liquid culture medi-
um containing specific substrate, Rhizoctonia sp. pryduced cellulase much
more than protease, polygalacturonase and pectinesterase. Cellulose enzyme
produced by P. butleri was negligible in comparison to that produced by Rhizo-
ctonia sp. There was not much difference in the amount of prot2ase, polygal-
acturonase and pectinesterase produced by bcth the species.

Kohlmeyer (1956) observed that R. sofani is capable of producing large
quantities of cellulase /in vitro. Barker and Walker (1962) reported that Pellicu-
laria filamentosa produced pectolytic enzymes very readily /n vitro on a pectin
carbon source. In the cellulase production Rhizoctonia sp. seems alike to R.
sofani.

P. butleri produced very negligible cellulase compared to other three enzy-
mes. Janardhan and Husain (1974) also reported P. butleri on belladonna to be
very weakly cellulolytic while P. aphanidermatum (Dallingham,1955),P. ultimum
(Winstead & McCombs, 1961) and 2. irregulare (Moore & Couch, 1968) are
strongly cellulolytic.

The histopathological investigation on the wilt and wilt/damping-off sho-
wed that Rhizoctonia sp. and P. butleri invadad the root tissues of sannhemp
both interczllularly and intracellularly and the cells were disorganised (Pal and
Basuchaudhary, unpublished) due to production of proteolytic enzymes which
hzlpad to dissolve the middle lamella of the cortical cells and pathogens made
their way towards centre of the root. Christuo (1962) showed this type of
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pectolytic activity by Rhizoctonia solaniin beans. Thus, production of these
enzymes /n vitro by both the pathogens indicates their role in degrading cell

walls of the susceptible sannhemp roots,
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