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Production of Protopectinase by Fusarium solani the Incitant
of Root Rot of Onion *

R. B, GAURY and J, P, AGNIHOTRI®

Fusarium selenl, causing root rol of onion in Rajasthen, was found to produce
prejopectinase. OQut of the 14 garbon sources used. hest ectivity of protopectinase was
found with pectin followed by sucrose, inulin and dextrin, Ammonium purpurate and
valine were found to be good sources of N for protopectinase production., Combination
of Mn, Zn and Fe resulted in maximum enzyme produclion,

A savere root rot of onion incited
by F. solani was observed in Rajasthan
(Gaur and Agnihotri, 1978). Wood
(1959) and Brown (1965) reviewed
role of pectic enzymeas in the break-
down of plant tissue and pathogenesis.
Pectinolytic enzymes as pathogen
factor in the physiology of disease
caused by various species of Fusarium
has been reported by various workers
(Singh and Husain, 1968; Davis. 1970
and Perley and Page, 1971), Hence a
detailed study was made on the produ-
ction of protopectinase by this fungus
and the results are presented in this
paper.

MATERIAL AND METHODS

A monoconidial culture of the
pathogen maintained on Richard’s
medium was used for the study, For
investigation of the effect of carbon
and nitrogen sources on enzyme pro-
duction, different compounds ° were

substituted in the medium as the source
of carbon or nitrogen. For studies
with micronutrient, methodology of
Steinberg (1935) was adopted. Man-
ganese and zinc in the form of sulphat-

‘es and iron as chloride were added to

the purified medium to provide 1 ppm
of the micronutrient individually and in
combination, 20 ml of each of medium
was distributed in 100 ml flasks and
autoclaved. Thereafter . the media
were inoculated with ‘a disc of 3 mm
diameter cut from 9 days old fungal
culturé on PDA plates. The pH of the
media and of the filtrate from all treat-
ments were recorded, Each treatment
was replicated thrice. The flasks were
than incubated for six days at.30+I1%c.
The cultures were filtered and filtrates
were centrifuged and used for testing
the enzyme activity, The protopectinase
enzyme was estimated by the potato
disc method (Brown, 1915) by record-
ing the reaction time (RT) in minutes.
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TABLE _F'r?-:!uu:iun of protopectinase by Fusarium soloni (Mart.) Sace, on different sources of
carbon. nitrogen and  micropuirients.

Source Final pH RT in minutes Dry weight (gm)
a—~Carbon source
D - Galactose 5.8 847—860 423,70
Sucrose 8.5 352360 226.13
Inulin 8.3 496—530 283.47
Pactin 5.1 270—245 238.33
Dextrin 1.5 497—540 283.97
b—Inorganic nitrogen source
Ammonium su Iphate 2.8 200—1230 165.40
Ammonium chioride 2.9 375—380 147.90
Ammanium purpurate 3.0 300—320 257.50
Ammonium oxalate 31 380—400 334,47
c-Organic nitrogen source
DL—alanine 4.7 316—325 372,77
DL=valine 4.3 197 -206 296.80
L—leucine 4.2 305—325 283.33
L (—) serine 5.1 3156—320 288.80
DL—tryptophc 4.1 318—340 165.37
L(4) eystsin 3.4 3210330 42.43
Asparagine 4.2 305—325 268,40
Urea 4.1 200—230 218,30
L{—)histidin 3.3 310—330 180.83
L(—Jprolin 4.0 210—220 311.87
d—Trace alament
Mn 5,9 84B-870 167,13
Fe 6.6 EB7—600 141,17
Mn 4 Fe 6.2 §87—600 172.50
Mn + Zn + F. 6.6 250—270 217.88
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RESULTS AND DISCUSSION

i) Effect of different sources of
carbon on the production of
protopectinase.

The results ( Table ) indicated that
out of 14 sources used, maximum acti-
vity of protopectinase was found with
pectin, though it did not yield maxi-
mum weight of the mycelium, It was
followed by sucrose, inulin and dex-
tfrin.

Effect of different sources of
inorganic nitrogen on the pro-
duction of protopectinase.

i)

Ammonium purpurate accelerated
the enzyme production followed by
ammonium chloride and ammonium
oxalate.

iii) Effect of different amino acids
on the production of protopect-
inase.

Valine caused the maximum
enzyme production followed by urea
and prelin. Leucine and asparagin,
cystein and histidin gave similar RT.
Tryptophan, serine and alanine were
found unsuitable for enzyme secretion.

iv) Effect of micronutrients onthe
production of protopectinase.

Combination of Mn, in and Fe
resulted in maximum enzyme produc-
tion though it did not support the best
growth. The RT of Fe and Mn + Fe

remainéd the same. Nin only was not

found suitable for enzyme production.
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Pectinolytic enzymes is known to
help the pathogen in invasion and
breakdown of plant tissues. Under
present study Fusarium solani has also
been found to produce pectinolytic
enzymes. Production of enzymes is
greatly influenced by nutritional and
several other factors. As in this pre-
sent study the activity of protopectinase
was enhanced by pectin but it'did not
support the profuse growth of the
fungus. Pectin was also found suitable
for enzyma production in. case of
Rhizopus spp. (Gupta and Pandey
1959). On the contrary, Davis (1970)
found glucose accelarating the enzyme
secretion in case of F. oxysporum. Agni-
hotri and Prasad (1971) in their studies
on enzyme production by Colletotrichum
capsici f. Cyamaopsicola concluded that
sucrose was quite effective. This fun-
gus also gave quite a good response to
sucrose. QOut of the N sources tried,.
ammonium purpuraie and valine were
found most sujtable for enzyme produc-
tion but they also did nat support the
fungal growth In case of micronutrients
the combination of Mn, Zn and Fe
coursed in maximum enzyme production
but fungal growth was not heavy. The
response of the agents used for enzyme
activity may vary amongst species of
the same genus. In conclusion, it can
be stated that all those agents, irrespac-
tive of their chemical nature, that res-
ponced highly to enzyme production
did not help the growth of the fungus
in the medium. It can, therefore, be
said that heavy mycelial growth is not
essential for high enzyme production
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(Gupta, 1962, Agnihotri end Prasad,
1971 and Egorov et al, 1871).

Thanks are due to Dr. V.N. Pathak,
Head, Department of Plant Fathulogv'
College of Agriculture, Jobner for pro-
viding necessary facilities and to Mr.
S. R. Ahmed, Assistant Plant Patholo-
gist, Sriganganagar, for his valuable
suggestions.
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