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ABSTRACT

Physiological and biochemical study of Rhizoctonia Solani on different sugar sources in
conical flask containing potato dextrose liquid medium were incubated at 25+1°C for 10 days
inoculation period and observed that growth and sporulation of fungus in different sugar sources
and also mycelium mats were harvested, dried and weighed on electronic weighing balance. The
result were noted that maximum growth was recorded on potato dextrose liquid medium

containing Glucose as a sugar source (138 mg) followed by Fructose (136 mg), mannose (119
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mg ), Sucrose (115mg), D-xylose (98mg), Galactose (98mg) and least growth in lactose and
mannitol i.e. (46 mg) and (37 mg) respectively. But in Arabinose were not found growth and
sporulation. It can be concluded that potato dextrose liquid medium containing sugar sources
supported the growth and sporulation of fungus. Among them potato dextrose liquid medium
containing Glucose was selective medium for further studies.
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RESEARCH PAPER
Introduction
Tomato (Lycopersicon esculentum) is one of the most important vegetables in the world which
suffers from various fungal diseases ( Pharand, B. et al.,2002 and Fakhro, A. et al.,2010). Foot
rot disease of tomato plants was found in various greenhouses in Iran and also found in India.
Symptoms were characterized by soft rot of the seedling near the soil line. Rhizoctonia solani
was consistently isolated from the damaged plant tissues. Rhizoctonia solani requires several
specific compounds for its growth. Wide range of media containing different sugar sources can
favor the isolation of the solani fungus which supports the dry weight growth and sporulation of
the Rhizoctonia solani fungus.
Various sugar sources containing media compositions also influence the different colony
morphology and sporulation of Rhizoctonia solani. Morphological characterization is the
classical approaches to distinguish fungal species that is one of the main requisite of fungal
taxonomy ( Diba K et.al, 2007 and Zain ME et al.,2009). In plants, carbohydrates are available
in simple as well as in complex form and fungi convert the complex forms into simple water
soluble sugars of low molecular weight before utilization. It has been shown that different fungi
respond differently with a particular compound and the fungi exhibit marked variation in the
utilization of different carbohydrate sources. A critical and comprehensive knowledge of
nutritional patterns and factors influencing the growth of fungi is a prerequisite for any study
leading to the understanding of host-pathogen relationship. Not much attention has been given on
the culture and growth media parameters of the pathogen. Hence, thorough knowledge on the
influence of various culture media containing sugar sources on growth of the fungus as well as
sporulation and colony characteristics.
Material and Method
Collection of material
The present experiment conducted In Vitro at Department of Botany, Dr.Rafiq Zakaria College
for women, Aurangabad. During this experiment, plant sample were collected from Tomato
infected by root rot disease in growing track of Marathwada region.
Isolation of Rhizoctonia Solani method followed by C.V.Chudhary., 2006.
Pathogen was isolated from infected plant parts by tissue isolation technique on Potato Dextrose

Agar (PDA) medium. Diseased parts were cut into small pieces with the help of sterilized blade.
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Pieces were washed with sterilized distilled water and disinfected with 1 per cent HgCl> solution
for 10 seconds. Thus, obtained disinfected tissues were immediately washed thrice with sterilized
distilled water and aseptically transferred on PDA plates. Inoculated Petri plates were incubated
at room temperature (27+2 °C)

3) Purification of fungi.

The obtained culture was purified by using hyphal tip culture method, and maintained on same
medium for the further investigations

4) Inoculation of Rhizoctonia Solani on media containing different Sugar sources method
followed by K. T. Arunakumara, et. al, ( 2015.)

Inoculation of Pathogen on Various sugar sources were incorporated molecular weight in Potato
agar containing different sugar sources. The quantity of sugar required in each case was
determined on the basis of their so as to provide equivalent amount of sugar present in the basal
medium. The Sugar sources were Mannose, Glucose, Sucrose, Fructose, D-Xylose, Galactose,
Mannitol, Lactose, Control(No Sugar). All the above Sugar sources were mixed thoroughly and
the pH of medium was adjusted to seven by using 0.1 N sodium hydroxide or 0.1 N hydrochloric
acid. The growth of fungus was studied as described under studies of carbon sources. 30 ml of
each of the medium was taken in 100 ml flasks, sterilized and then inoculated with 5 mm discs
taken from 9 days old culture of A. solani and R. Solani and incubated at 27+1°C for 10 days.
Three replications were maintained for each treatment. According to H. S. Nagaraj Rao et al.,

1964 to Dry weights of the mycelium were estimated after filtering, washing and drying of the

harvested mats.
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Results
Isolates of Rhizoctonia solani and inoculation in different sugar sources containing medium.
Effect of different sugars on dry weight of Rhizoctonia solani causing rot of tomato seedling on

10™ days of inoculation period.

Sr. No. | Sugar /Concentration 1% Dry weight in mg on 10th days
inoculation period
1 Mannose 119
2 Glucose 138
3 Sucrose 115
4 Fructose 136
5 D-Xylose 98
6 Galactose 98
7 Mannitol 37
8 Lactose 46
9 Control(No Sugar) 34

Results revealed that a suitable liquid medium containing different sugar sources for the mycelial
growth and sporulation of Rhizoctonia Solani, Potato dextrose liquid medium containing nine
different sugar sources were tested in vitro. Inoculate Rhizoctonia Solani in conical flask
containing potato dextrose liquid medium with sugar sources and were incubated at 25+1°C for
10 days and observed that growth and sporulation of fungus in different sugar sources and also
mycelium mats were harvested, dried and weighed on electronic weighing balance 0.001mg
error. The result obtained tabulate in table 2. It is showed that maximum growth was recorded on
potato dextrose liquid medium containing Glucose as a sugar source (138 mg) followed by
Fructose (136 mg), mannose (119 mg ), Sucrose (115mg), D-xylose (98mg), Galactose (98mg)
and least growth in lactose and mannitol i.e. (46 mg) and (37 mg) respectively. But in Arabinose
were not found growth and sporulation. It can be concluded that potato dextrose liquid medium
containing sugar sources supported the growth and sporulation of fungus. Among them potato
dextrose liquid medium containing Glucose was selective medium for further studies. Present
observations are also supported by the work of Daza, et. al, (2006) who reported that glucose

yielded the highest mycelium dry weights of all the strains of Amanita caesarea studied and also
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by work 440 of Guler and Ozkaya (2008) who reported that better growth in ECM fungi
occurred on defined media containing glucose, sucrose, maltose, and starch. Akata, et. al, (2012)
also obtained similar results while studying growth of the mycelium of three ECM macrofungi.

In vitro effect of sugar sources on Dry weight in mg of Rhizoctonia solani on
10th days inoculation period

160
140
g 120 -
£ 100 -
=
2 80 -
[J]
2 60 -
o
o 40 -
o I t
0 Control
Manno | Glucos | Sucros |Fructos| D- Galact | Mannit| Lactos (z:ltgo
se e e e Xylose | ose ol e
Sugar)
- .
Dryweightinmgon 10thdays | .5 | 136 | 195 | 136 | o3 | o8 | 37 | 46 | 34
inoculation period

REFERENCES

1. Akata I, Kalyoncu F, Solak MH, Kalmis E 2012. Growth of mycelium of three
ectomycorrhizal macrofungi, Infundibu- 550 licybe geotropa, Tricholoma anatolicum and
Lactarius deliciosus in culture media containing various carbon sources. Afr. J.
Microbiol. Res. 6:3042—-3046.

2. Arunkumar KT. Studies on Alternaria solani (Ellis and Martin) Jones and Grout causing
early blight of tomato, M. Sc. (Agri) Thesis. Unvi. Agril. Sci. India, 2006.

3. C.V. Chudhary. Investigation on Early Blight (Alternaria sp.) of Tomato (Solanum
lycopersicum L.) under South Gujarat condition Published thesis in Krishikosh, 2016.

4. David J, Midgley et al. Utilisation of carbon substrates by orchid and ericoid mycorrhizal
fungi from Australian dry sclerophyll forests. Mycorrhiza. 2005; 16:175-182.

5. Diba K, Kordbacheh P, Mirhendi SH, Rezaie S, Mahmoudi M (2007) Identification of
Aspergillus species using morphological characteristics. Pakistan Journal of Medical
Sciences 23: 867-872. 5.

6 Impact Factor = 3.656 Dr. Pramod Ambadasrao Pawar, Editor-in-Chief ©EIJMR All rights reserved.


http://www.epitomejournals.com/

bttp://www.epitomejournals.com Vol. 4, Issue 9, September 2018, ISSN: 2395-6968

10.

11.

12.

13.

14.

15.

Daza A, Manjon JL, Camacho M, de la Osa LR, Aguilar A, 575 Santamaria C. 2006.
Effect of carbon and nitrogen sources, pH and temperature on in vitro culture of several
isolates of Amanita caesarea (Scop.:Fr.) Pers. Mycorrhiza.16:33-136.

Fakhro A, D. R. Andrade-Linares, S. von Bargen et al., (2010) “Impact of
Piriformospora indica on tomato growth and on interaction with fungal and viral
pathogens,” Mycorrhiza, vol. 20, no. 3, pp. 191-200,

Faruk Shaikh, SB Chavan and Sumia Fatima, 2018. In vitro effect of nitrogen sources on
growth of Alternaria solani and Rhizoctonia solani, causing diseases of tomato.
International Journal of Applied Research 2018; 4(11): 125-128

Guler P, Ozkaya EG. 2008. Sclerotial structures of Morchella 610 conica in agar media
with different carbohydrates. Acta Aliment. 37:347-357.

Sonawane B. N., Sumia Fatima (2016). Biochemical Status of Emblica officinalis fruit
under the Influence post-harvest Fungi. Flora and Fauna 2016, VVol.22: 71-73.

Nagaraj Rao H. S. And A. Apparao, (1964), Carbon And Nitrogen Utilisation By Two
Isolates Of Alternaria Solani (Elli~ &Martin) Jones & Grou

Pharand B., O. Carisse, and N. Benhamou, (2002) “Cytological aspects of compost-
mediated induced resistance against Fusarium crown and root rot in tomato,”
Phytopathology, vol. 92, no. 4, pp. 424438,

Zain ME, Razak AA, EI-Sheikh HH, Soliman HG, Khalil AM (2009) Influence of growth
medium on diagnostic characters of Aspergillus and Penicillium species. African Journal
of Microbiology Research 3(5): 280-286.

Sumia Fatima and Uzma Quadri, (2015).The effect of different media on radial growth
of Sclerotium rolfsii causing chilli rot, Trends in Life Science, An International peer
reviewed J. Vol. 4, Issue-4, pp.778-784., ISSN: 2219-4731; 2319-5037 (e). Impact factor-
0.654.

Uzma Quadri and Sumia Fatima,(2016). Influence of different media on sclerotia
production of Sclerotium rolfsii isolated from root rot of chilli. Journal for advanced
research and applied science. Vol. 3. Spl. Issue-2016. Pp. 162-172. E-ISSN-2394-8442,

Impact factor: 2.8.

7 Impact Factor = 3.656 Dr. Pramod Ambadasrao Pawar, Editor-in-Chief ©EIJMR All rights reserved.


http://www.epitomejournals.com/

