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Abstract

Laboratory studies were conducted to study the effect of different culture media, pH and temperature on
radial growth and sporulation of Fusarium oxysporum f. sp. pisi. The fungus grew the best on PDA
media among seven culture media were tested. The most suitable pH level for growth of fungus was 7.0
with excellent sporulation. Growth of Fusarium oxysporum f. sp. pisi was maximum at 25 °C after 168
hours of incubation, which was reduced drastically below 10 °C and above 35 °C.
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Introduction

Pea (Pisum sativum), is the most significant legume crop harvested around the world after
soybean, chickpea and groundnut (Foyer et al., 2016) Bl In India, it is mainly cultivated in
Himachal Pradesh, Madhya Pradesh, Maharashtra, Rajasthan, Punjab, Haryana and Karnataka.
Madhya Pradesh is the second largest pea producer state in India. (MP Horticulture statistics,
2014-15). Jabalpur and Tikamgarh are the largest pea producing district in MP (National
Horticulture Mission, 2005). There is number of diseases are responsible for economic loss in
pea and wilt is one of the emerging problem in pea growing areas. Fusarium oxysporum f. sp.
pisi is a soil borne pathogen causing wilt in pea. Variation in pH, temperature, incubation
period, shaking and inoculums size have great influence on the growth of pathogen (Tyagi and
Paudel, 2014; Dubey, 2016) ' 2. Present work depicts the role of different media, pH and
temperature to understand ecological survival of pathogen which will be helpful in
management strategy in the field.

Material and methods

Radial growth of the regular colonies was measured in two directions at right angles with
assistance of a linear scale. If there should arise an occurrence of irregular colonies,
estimations were recorded at the broadest and tightest diameter and average of two different
directions was taken as growth. In every one of the cases radial growth was recorded after 168
hrs of incubation. In case of poisoned food techniques, it was recorded after 72, 120 and 168
hrs of incubation.

Effect of various solid media on growth and sporulation of Fusarium oxysporum
The different culture media were prepared according to the standard formulae given by Ricker
and Ricker (1936) and Khare et al. (1974). Media were evaluated under in-vitro condition for
growth and sporulation of test pathogen. Solid media constituents were dissolved and agar-
agar was added for solidification. The last volume was made up to 1000 ml by adding
sterilized water.
Asthana & Hawker’s medium: Potassium nitrate 3.50 g, Potassium Dihydrogen phosphate
1.75, Magnesium sulphate 0.75, D-Glucose 5 g, Agar-agar 20 g, Distilled water 1000 ml, pH 7.
Ashby’s Agar medium: Mannitol 0.2 g, Sodium chloride 0.2 g, Di potassium phosphate 0.2 g,
Magnesium sulphate 0.2 g, Potassium sulphate 0.1 g, Calcium carbonate 5g, Agar-agar 5g,
Distilled water 1000 ml, pH 7.
Browns agar medium: Dextrose 2 g, Magnesium sulphate 0.75 g, Tri basic potassium
phosphate 1.25 g, Agar-agar 20 g, Distilled water 1000 ml, pH 7.
Coon's agar medium: Sucrose 7.2 g, Potassium Di-phosphate 2.72 g, Dextrose 3.60 g,
Potassium nitrate 2.02 g, Magnesium nitrate 1.23 g, Agar-agar 20 g, Distilled water 1000 ml,
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Czapex dox agar medium: Potassium chloride 0.5 g, Di
potassium hydrogen phosphate 1 g, Magnesium sulphate 0.5
g, Ferrous sulphate 0.01 g, Sodium nitrate 2 g, Sucrose 30 g,
Agar-agar 20 g, Distilled water 1000 ml, pH 7.

Richard’s agar medium: Potassium nitrate 10 g, Potassium
monobasic phosphate 5 g, Ferric chloride 0.02 g, Magnesium
sulphate 2.5 g, Sucrose 50 g, Agar-agar 20 g, Distilled water
1000 ml, pH 7.

Potato Dextrose Agar medium: Peeled and sliced potato 200
g, Dextrose 20 g, Agar-agar 20 g, Distilled water 1000 ml.
Solid media were sterilized at 15 Ibs psi. 121.6 °C for 20
minutes in an autoclave. Medium of each flask was poured
into 3 Petri-plates @ 20 ml for each plate, allowed to solidify
and inoculated with 5 mm disk of 7 days old culture. Plates
were incubated at 28+1 °C for 7 days and perceptions were
recorded on radial growth after 72, 120 and 168 hours and
spore formation following 15 days onwards, respectively.

Effect of temperatures on growth and sporulation of
Fusarium oxysporum

The examination was performed to figure out the most
suitable temperature for mycelial development and
sporulation of Fusarium oxysporum f. sp. pisi under In-vitro
condition. The sterilized petriplates were poured with potato
dextrose agar and inoculated with 5 mm disc of the test
microbe of seven days old culture. The inoculated petriplates
were incubated at 10, 15, 20, 25, 30, 35, 35 and 40 °C
temperature, in triplicates and mycelial development was
taken at seven days after inoculation. Haemocytometer was
utilized for taking sporulation data.

Effect of pH on growth and sporulation of Fusarium
oxysporum

The set of various pH viz., 5, 5.5, 6, 6.5, 7, 7.5, 8 and 8.5 were
ready. For each pH esteem trial was conducted in triplicates.
PDA was taken as basal medium. pH of medium was adjusted
to needed level by using N/10 HCI or N/10 NaOH. The flasks
containing sterilized medium was inoculated with 5 mm
mycelium disc and incubated at 28+1 °C. At the gap of 24 hrs,
the radial growth was measured till 7 days.

Result

Effect of various solid media

From all the physiological parameter growing media also
important for radial growth and sporulation of pathogen and
for this following; Ashthana & hawkers agar, Ashby agar,
Browns agar, Coons agar, Czapex dox agar, Richards agar
and Potato dextrose agar solid media were tested for their
effect and data presented in Table 1, graphically presented in
Fig 1 and plate 1.

Maximum suitable media for growth was Potato dextrose agar
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followed by Coons agar and Czapex dox agar with 81.15 mm,
4581 mm and 37.01 mm radial growth consequently.
Minimum growth was recorded in Ashby agar followed by
Browns agar and Richards agar with 10.33 mm, 16.66 mm
and 27.16 mm radial growth respectively after 168 hours of
incubation.

Sporulation was also checked in all solid media, from all
excellent sporulation was recorded in Potato dextrose agar.
Ashthana & hawkers agar, Coons agar, Czapex dox agar and
Richards agar give good result of sporulation. And fair
sporulation was recorded in Ashby agar and Browns agar
media.

Effect of various temperatures on radial growth and
sporulation of Fusarium oxysporum f. sp. pisi

Table 2 presented the impact of various temperature viz. 10
°C, 15 °C, 20 °C, 25 °C, 30 °C, 35 °C and 40 °C is evaluated
for the best suitable requirement by pathogen Fusarium
oxysporum f. sp. pisi for growth and sporulation. And the data
on radial growth and sporulation at different temperature were
graphically illustrated in Fig 2 and Plate 2

Later 168 hours of incubation it was noticed that there was
enormous variation in mycelial growth. Maximum was
noticed at 25 °C that was 86.68 mm after that at 30 °C, 35 °C
and 40 °C that was 82.33 mm, 72.86 mm and 48.30
respectively. Minimum 33.55 mm mycelial growth was
recorded at 15 °C and there was no growth observed at 10 °C.
Sporulation at various temperatures evaluated and best
sporulation was recorded at 25 °C followed by 30 °C, then
satisfactory sporulation was recorded at 15 °C, 20 °C and 35
°C. Lowest sporulation was recorded at 40 °C and there was
no sporulation at 10 °C.

Effect of various pH on radial growth and sporulation of
Fusarium oxysporum f. sp. pisi

pH is the second physiological parameter required by
pathogen for its appropriate growth and sporulation. Various
pH viz. 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0 and 8.5 were tested for
their effect on Fusarium oxysporum f. sp. pisi. And data
presented in Table 2, graphically illustrated in Fig 3 and plate
3.

Maximum radial growth 82.33 mm followed by 69.00 mm
and 61.84 mm was recorded in pH value 7.0, 6.5 and 6.0
respectively. And minimum 28.77 mm followed by 36.84 mm
in pH value 8.5 and 8.0 consequently after 168 hours of
incubation of plates.

Sporulation was also checked for all pH value and excellent
result was recorded in 6.5, 7.0, 6.0 and 7.5. And good
sporulation was recorded in 8.5 followed by 5.0 and 5.5.

Table 1: Effect of various solid media on radial growth and sporulation of Fusarium oxysporum f. sp. pisi

. Radial growth of pathogen .
Media 72 hours %24 hoursp : 168 hours Sporulation
Ashthana & hawkers agar 23.5 34.22 36.54 ++
Ashby agar 0 0.00 10.33 +
Browns agar 0 0.00 16.66 +
Coons agar 26.79 35.77 45.81 ++
Czapex dox agar 20.36 32.66 37.01 ++
Richards agar 14.25 20.21 27.16 ++
Potato dextrose agar 35.62 70.33 81.15 +4+++
SE(m) 0.44 0.73 0.62
CD (0.5) 1.36 2.24 1.91
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Table 2: Effect of various temperature on radial growth and sporulation of Fusarium oxysporum f. sp. Pisi

Radial growth of pathogen .
Temperature 72 hours %24 hoursp i 168 hours Sporulation

10 °C 0 0 0 -
15 °C 10 18.00 33.55 ++
20 °C 14 22.00 45.88 ++
25°C 45 66.00 86.65 ++++
30°C 48 72.00 82.33 +++
35°C 41 54.00 72.56 ++
40 °C 16 23.00 48.30 +
SE(m) 0.56 0.81 1.07

CD (0.5) 1.73 2.48 3.28

Table 3: Effect of various pH on radial growth and sporulation of Fusarium oxysporum f. sp. pisi

Radial growth of pathogen

pH 72 hours 124 hours 168 hours Sporulation

12.33 24 40.60 ++
23.5 34.00 52.30 ++
30.51 41.50 61.84 +++
31.88 43.60 69.00 .
41.5 50.00 82.33 .
215 31.00 49.60 +t
12.3 22.00 36.84 ++
11.2 20.00 28.77 +
0.48 0.64 0.96

1.46 1.94 2.02

Czapex Dox Agar Richards Agar

Potato Dextrose Agar

»C

o

-~
we
\
.‘...
AN
\
»e

arc

1w
wc
»w<

Plate 1: Effect of various solid media on

radial growth and sporulation of
Fusarium oxysporum f. sp. pisi

Plate 2: Effect of various temperature on

radial growth and sporulation of
Fusarium oxysporum f. sp. pisi
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Fig 1: Effect of various solid media on radial growth and sporulation of Fusarium oxysporum f. sp. pisi
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Fig 2: Effect of various temperature on radial growth and sporulation of Fusarium oxysporum f. sp. pisi
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Fig 3: Effect of various pH on radial growth and sporulation of Fusarium oxysporum f. sp. pisi

Discussion

Effect of various solid media on growth and sporulation of
Fusarium oxysporum f. sp. pisi

Present examinations on different media result that maximum
suitable media for growth was Potato dextrose agar (81.15
mm) followed by Coons agar and Czapex dox agar. Similar
finding was recorded by Khan et al., (2011) ! and Khilare
and Ahmed (2012) [l when they are working with Fusarium
oxysporum f. sp. Ciceri. Reddy, (2002) ['%, Satareddi et al.
(2003), Kishore (2010) ® and Gangadhara et al. (2010) [,
Yadav et al. (2014) [*1, Jalander and Gachande (2015) ! also
conclude in their findings that PDA is an excellent media for

both mycelial growth and sporulation.

Effect of temperatures on growth and sporulation of
Fusarium oxysporum f. sp. pisi

Temperature in current study found best is 25 °C (86.68 mm)
after that at 30 °C, 35 °C respectively. Khilare and Ahmed
(2012) [ studies the effect of temperature on radia growth of
the pathogen in between 25 °C-30 °C. Chaudhary et al (2014)
(11 and Chaudhary et al. (2018) ™M in Fusarium udum also
showed good mycelia growth and sporulation was maximum
at 30 °C.
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Effect of various pH on radial growth and sporulation of
Fusarium oxysporum f. sp. pisi

pH value was found superior over others for sporulation and
mycelial growth was 7.0, 6.5 and 6.0 respectively in present
study. In different sp. of fusarium similar findings are
reporters by Siddique et al. (2012) '3, Chaudhary et al.
(2014) 1, Tyagi and Paude (2014) 14, Singh et al. (2016) and
Chaudhary et al. (2018) ™ for both mycelial growth and for
sporulation.

Conclusion

The auspicious outcome in the current analysis demonstrated
that all the readings on growth and sporulation were recorded
after 168 hours of incubation and highest suitable media
recoded was Potato dextrose agar followed by Coons agar and
Czapex dox agar with 81.15 mm, 45.81 mm and 37.01 mm
radial growth consequently. It was noticed that there was
enormous Vvariation in mycelial growth due to various
temperature and 25 °C recorded as maximum suitable
temparature as result 86.68 mm after that at 30 °C, 35 °C and
40 °C that was 82.33 mm, 72.86 mm and 48.30 respectively.
Maximum radial growth 82.33 mm followed by 69.00 mm
and 61.84 mm was recorded in pH value 7.0, 6.5 and 6.0
respectively.

Reference

1. Chaudhary B, Sanjeev K, Sharma RL, Shish RJ. Effect of
Different Media, pH and Temperature on Growth and
Sporulation of Fusarium udum Causing Wilt of
Pigeonpea, International Journal of Current Microbiology
and Applied Sciences. 2018;6:2005-2011.

2. Dubey SC. Race profiling, genetic diversity, diagnostics
and management of Fusarium oxysporum f. sp. ciceris
causing will of chickpea. Indian Phytopathology.
2016;69(3):210-217.

3. Foyer CH, Lam HM, Nguyen HT, Siddique KH,
Varshney RK, Colmer TD. Neglecting legumes has
compromised human health and sustainable food
production. Nature plants. 2016;2:16112.

4. Gangadhara NB, Nagaraja R, Basavaraja MK, Krishna
NR. Variabiliy studies of Fusarium oxysporum 1. sp.
vanillae isolates. International Journai or Science and
Nature. 2010;1(1):12-16.

5. Jalander V, Gachande BD. Effect of culture media on
growth and pigmentation of Fusarium oxysporum f. sp.
udum butler isolated from different varieties of pigeon
pea [Cajanus cajan (L.) Mill. sp.]. International Journal
of Current Research in Biosciences and Plant Biology.
2015 June;2(6):50-53

6. Khan IHS, Saifulla M, Mahesh SB, Pallavi MS. Effect of
different media and environmental conditions on the
growth of Fusarium oxysporum f. sp. ciceri causing
Fusarium wilt of chickpea. International Journal of
Science and Nature. 2011;2:402-404.

7. Khilare VC, Rafi Ahmed. Effect of different media, ph
and temperature on the growth of Fusarium oxysporum f.
sp. Ciceri causing chickpea wilt, International journal of
advanced biological research. 2012;2(1):99-102.

8. Kishore R, Pandey M, Dubey MK, Kumar Y. Effect of
Different Culture Media on Growth and Sporulation of
Fusarium oxysporum f. sp. Lini Causing Linseed Wilt.
Indian journals.com. 2010;10(1):138-140.

9. Kumar A. Studies on resistance to Fusarium wilt in some

10.

11.

12.

13.

14,

15.

~2695 7™

https://www.thepharmajournal.com

cultivars of peas. M.Sc. Thesis. Dr. YS Parmar UHF.
Solan. HP, ¢1993, p 71.

Reddy AB. Variability of Fusarium udum and evaluation
of pigeonpea (Cajanus cajan (L). Mills) genotypes. M.Sc
(Agri) Thesis, Univ. Agril. Sci, Bangalore, 2002, 115.
Sataraddi A, Srikant K, Patil MB. Physiological
variability in the isolates of Fusarium udum causing wilt
in pigeonpea. Annual Meeting and Symposium on Recent
Developments in the Diagnosis and Management of Plant
Diseases for Meeting Global Challenges, held at
Department of Plant Pathology, University of
Agricultural Sciences, Dharwad, 2003, p. 24-25.

Siddique SS, Bhuiyan KA, Uddin MR, Anwar MB.
Influence of some growth factors on in-vitro growth of
Fusarium oxysporum f. sp. phaseoli causing seedling
mortality of bush bean. A Scientific Journal of Krishi
Foundation. 2012;12(1):103-110.

Singh P, Kumar S, Gupta O, Mishra PK. Effect of
different media and pH on growth and sporulation of F.
oxysporum f. sp. lentis causing wilt of lentil; 6%
International Conference Plant, Pathogens and People
February 23-27, New Delhi, India, 2016.

Tyagi S, Paude R. Effect of different pH on the growth
and sporulation of Fusarium oxysporum: The causal
organism of wilt disease of Tomato. International Journal
of Basic and Applied Biology (IJBAB). 2014;2(1):103-
106

Yadav RS, Tyagi S, Javeria S, Gangwar RS. Effect of
Different Cultural Condition on the Growth of Fusarium
moniliforme Causing Bakanae Disease. European Journal
of Molecular Biotechnology. 2014;4(2):95-100.


https://www.thepharmajournal.com/

