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Comparative Study Of Growth And Sporulation Of 
Magnaporthe Oryzae Using Different Media 

Formulations. 
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Abstract: Growth and Sporulation of Magnaporthe oryzae isolate has been studied by different people across world since screening of rice varieties for 
Blast disease resistance requires large number of inoculum preparation. Fifteen different natural and synthetic media were studied to understand the 
nutritional requirements of the blast  pathogen–naming few Oat meal agar, rice media, rice and soyabean extract media. Mycelial yield, number of 
spores, radial growth were observed and compared. Based on the requirements of Magnaporthe oryzae, a new medium named KKSP formulated 
medium was composed for growth and sporulation studies. It was found that the formulated medium was also suitable medium for the growth of blast 
pathogen, where high mycelium yield was achieved in shorter time as compared with other standard media used so far. The KKSP formulated medium 
showed pink pigmentation and newly formed mycelia could be easily identified with morphology and septation pattern with visual observation. 
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1. INTRODUCTION 
Magnaporthe oryzae is a phytopathogen, causative agent of 
blast disase in rice, wheat and millets. Rice blast infection is 
initiated when asexul spore lands on the surface of leaf 
surface and attaches itself to the cuticle using adhesive 
material. Conidiophores are carried from plant to plant by 
dewdrops and presence of free water is needed for the 
germination of spore. Spore germination reported to be very 
rapid, within 2 hours of landing on leaf it starts formation of 
polarised tube i.e. germination tube. (Talbot, 2003). Once 
germination tube is formed, one of the nucleus from three 
celled conidium enters into germination tube. Then it 
undergoes mitosis, flattens and forms appressorium. Single 
celled appressorium matures and then three celled conidium 
collapses and dies, this process is called as autophagy 
process. Appressorium matures to melanised body and then 
substantial turgor is generated. A narrow penetration peg is 
formed at the base of appressorium which punctures the 
cuticle and enters into rice epidermis. Invasive hyphae invade 
the host plasma membrane. Then cell to cell movement 
occurs through plasmodesmata. Disease lesion occurs after 
72 to 96 hours after infection. Sporulation occurs under humid 
condition and along with dew drops, spores are carried to new 
host. (Talbot R. A., March 2009).It is well known that growth 
and sporulation of many fungi is influenced by endogenous 
and exogenous factors. Some physiological and genetic 
characteristics belong to endogenous factors where as kind of 
medium, incubation period, temperature, moisture and light 
source belong to exogenous factors. Several reports on 
sporulation of rice blast fungus suggest that number of conidia 
formed by each isolate of rice blast fungus was result of 
number of conidiophore formed on the mycelial mat. 

Moreover,  

 
number of conidia produced on the mycelia is varied with the 
mycelial zone which consisted of different aged hyphae. 
Sporulation of Magnaporthe oryzae fungus was found to be 
favourable on the mycelia grown on natural media than on the 
synthetic media but however sporulation of fungus depends 
upon the amount of vegetative growth of mycelia. It is 
generally observed that fungus grown on rich sporulating 
media are more favourable than that of poor sporulating 
media.(Gad M et al, Dec2011) Use of resistant variety is most 
common practice to control blast infestation. Variations among 
Magnaporthe oryzae races are causing serious concern during 
screening of the blast disease resistant varieties. Study of 
growth and sporulation of blast pathogen will put basic and 
primary insight to enhance our understanding regarding the 
relationship between growth of mycelia and sporulation on 
different culture media and how media components play a vital 
role in favouring  growth and sporulation of blast fungus. 
Different synthetic media formulations are available with 
different carbon, nitrogen and mineral elements. These 
formulations were compared with respect to source of carbon, 
nitrogen and other micro-nutrients and based on their 
compositions; new synthetic media was composed named as 
KKSP medium. This medium was used in studying the growth 
and sporulation of Magnaporthe oryzae isolate. It is important 
to understand nutritional requirements of blast pathogen so as 
to study it in laboratories for disease control aspects. Large 
scale production of fungal spore suspension is required for 
larger disease screening studies. 
 

2 MATERIAL AND METHODS 
Different media i.e. natural media and synthetic media viz. 
Nutrient media, Richard’s media, Oat meal media, Czapec dox 
media, Rice Straw Dextrose Oat Meal Agar (RSEDOMA), 
Potato Dextrose media, YSS media, YSE media, GYEA 
media, Mathur’s media, Sabourd’s Dextrose media, Starch 
media, Soyabean Caesin Dextrose media, King’s B media, 
Rice media, as mentioned in Table 1. These media were 
formerly have been used by different researchers for studying 
growth of Magnaporthe fungus, were used for studying the 
growth and sporulation of identified Magnaporthe oryzae 
isolate. One novel medium namely KKSP medium was 
formulated and used in experiment to check its efficiency with 
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respect to growth and sporulation. For following four criteria, 
experiments in present study were conducted. 
1. Morphological characterization of Magnaporthe oryzae 
isolate on different media agar plates 
2.  Spore suspension count on haemocytometer  
3.  Total Viable Count on PDA plates using Spore suspension 
4.  Yield of biomass using different media broths after 7, 14, 21 
and 28 days 
 Magnaporthe oryzae isolate was screened, isolated from blast 
infected paddy fields of Paddy research station, MPKV 
University based at Lonawala, Maharashtra. This isolate was 
later identified as Magnaporthe oryzae ch1 through molecular 

Table1: Media formulation chart for 15 different media  
 
taxonomy by Sanger sequencing method. NCBI Accession 
number MH553171.1. Agar media were dispensed in to 
Borosil glass petri plates (20 ml media per 90mm diameter of 
petri plate). 
  For liquid broth, 100 ml media broth of each type was kept in 
250 ml Erlenmayer flask and autoclaved for 15 lbs pressure at 
121ºC. Separate flasks were kept for different days of  
incubation. After cooling, the media was inoculated with two 
8mm diameter disc of young mycelia from active pheripheral 
culture from PDA plate of this isolate aseptically, then flasks 
were incubated in dark with temperature at 24-26ºC and 
humidity controlled Room. After 7, 14, 21 and 28 days mycelia 
were harvested. For filteration, whatsman filter paper no.42 
was used and then mycelium was dried at 58ºC for 48 hours 
and then dry weight was determined. 
Each experiment was conducted in trplicate for confirmation of 
yield. On agar media plate, 8 mm mycelial disc from 
pheriphery of active culture was placed at centre aseptically 
and radial growth was noted, till plate was grown in full. Radial 
growth diameter was measured at specific time interval. 
Morphological characteristics of mycelia were noted. Then 
agar plate was flooded with 0.1% tween20 solution and 
mycelia were scraped with nichrome wire loop gently and 
spore suspension was filtered and 100 ul suspension was 

spreaded on PDA plates to count the colonies grown and total 
viable count (TVC) was calculated. Spore count was taken by 
taking 10ul spore suspension on to the clean haemocytometer 
slide and then mixed with lactophenol blue, coverslip was 
placed on it. Sporulation capacity on each media was tested 
with following scale. Rate of sporulation was measured in 
different grades as excellent, good, fair and poor. Spores were 
also counted on  haemocytometer.  
 

3 RESULTS AND DISCUSSION 

 
3.1 Radial growth:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 Nutrient media 100 ml 2 Richard's media 100 ml 3 RSEDOMA 100 ml 4 Oat meal Media 100 ml

in Gm in Gm in Gm in Gm

Peptone 0.5 Sucrose 0.2 Rice straw 2 Oat meal 6

NaCl 0.5 K2HPO4 0.1 Dextrose 2

Beef extract 0.15 Oat meal 2

Yeast extract 0.15 Biotin 0.25 ng

pH 7.2 7.2

5 King's B 100 ml 6 Czapek Dox media 100 ml 7 Potato Dextrose Broth 100 ml 8 Starch media 100 ml

in Gm in Gm in Gm in Gm

Proteose peptone 2 Sucrose 3 Potato infusion 20 Meat extract 0.3

K2HPO4 0.15 Sodium nitrate 0.3 Dextrose 2 Peptic digest 0.5

MgSO4.7H2O 0.15 K2HPO4 0.1 Starch soluble 0.2

MgSO4 0.05

FeSO4 0.001

KCl 0.05

pH 7.2 7 7.2

9 Yeast Sucrose E (YSE) media100 ml 10 Mathur's media 100 ml 11 YSS medium 12 Soyabean Casein Digest Medium

in Gm in Gm in Gm in Gm

Yeast extract 0.2 Glucose 0.28 Soluble starch 1.5 Tryptone 1.7

Glucose 0.1 MgSO4.7H2O 0.123 Yeast Extract 0.4 Soya peptone 0.3

Soluble starch 0.2 KH2PO4 0.27 K2HPO4 0.1 Sodium Chloride 0.5

neopeptone 0.2 MgSO4 0.05 Dextrose 0.25

K2HPO4 0.25

pH 7.7 6.8- 7.2 7.3

13 Rice Media 14 Sabourad Dextrose Agar 15  KKSP formulated medium in Gm

in Gm in Gm

 White rice extract 2 Dextrose 4 Yeast Extract 0.5

Peptone 1 Peptone 0.3

Dextrose 1

 K2HPO4 0.1

MgSO4.7H2O 0.05

pH 7.1 5.6 7

Media Formulation Chart
Radial growth measurement in diameter (mm) at 11th Day of Inoculation 
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Table2: Average Radial growth measured in diameter (mm at 
11th Day of Inoculation on 15 solid media plates Average of 
radial growth was calculated on 11

th
 day from different media 

plates. Formulated KKSP medium, YSE medium and Nutrient 
agar medium showed maximum growth i.e. more than 75 mm 
diameter. Oat meal agar, Potato dextrose agar, Soyabean 
caesin Dextrose medium, starch agar medium, YSS agar 
medium were fairly good in terms of growth of radial diameter 
at 11

th
 day. Czapek Dox medium, Richards agar and Sabourd 

Dextrose medium showed moderately good growth but least 
radial growth were reported in Mathur’s media and GYE agar 
on 11

th
 day of inoculation. Mijan Hossain(2000) observed that 

among non-synthetic media, potato dextrose agar (85mm) 
supported maximum radial growth followed by oat meal agar 
(75mm) maximum radial growth of Magnaporthe isolates after 
14 days of inoculation. Getachew et al ( 2014) used different 
isolates of Pyricularia grisea (anamorph of Magnaporthe 
oryzae)for comparative study of growth and sporulation of 
these isolates with different media, maximum mean radial 
growth obtained was 76.3mm on 10 

th
 day of inoculation by  

one of their isolate. 
 
3.2 Morphological characteristics on different media: 

 
Fig1: Morphological representation of Magnaporthe isolate on 

solid media plates after 10 days 

Different media displayed a varied pattern on the petri plate, 
mycelial color ranged from buffy white to gray or black 
because of the melanization as mentioned in Table3. Oat meal 
agar was found to be the most pigmented medium, it 
associates positive correlation between melanization and rate 
of sporulation. Mycelial pattern on each medium had been 
found to be specific for different isolates. Mebratu  (Mebratu et 
al, 2015) had used 6 different Magnaporthe isolates and 4 
media. All isolates showed cottony texture and black 
pigmentation, best media was found to be Oat meal agar for 
growth and sporulation which is comparabale with the results 
of this study. Gopal et al (Gopal B, 2012) used 3 Magnaporthe 
isolates from different host i.e. rice, finger millet and Panicum 
and their growth and sporulation response were assessed 
using 6 different media. They showed that different host isolate 
showed different interaction with media and had different 
sporulating characters, among which, Rice Magnaporthe 
isolate was highest growing and sporulating as compared to 
other isolates. Best media found was Oat meal agar followed 
by Prune agar. 
 

Sr 
No 

Name of media 
Mycelial growth, Color, Margin 

1 Nutrient agar Buffy white, Smooth margin 

2 Mathur's media Slow cottony white growth with black 
pigmentation in center, Smooth margin 

3 Oat meal Agar 
Cottony mycelia with black pigmentation, 
peripheral cottony white mycelia, Irregular 
margin  

4 Starch Agar Fluffy white cottony mycelial growth with 
black pigmentation, Smooth margin 

5 
Soyabean 
Caesin Dextrose 
Media 

White mycelial growth with concentric ring, 
Smooth margin 

6 RSEDOMA Flat mycelial growth with black 
pigmentation, Smooth margin 

7 King'B media White cottony mycelial growth with 
concentric ring, Smooth margin 

8 
Czapek Dox 
Agar 

Diffused growth with dark black 
pigmentation, Irregular margin 

9 
Potato Dextrose 
Agar 

Concentric circles with black diffused 
pigmentation, Septate mycelial growth, 
Irregular margin 

10 YSE Agar Cottony white growth, Irregular margin   

11 YSS Agar Cottony thread like growth with diffused 
pigmentation, Irregular margin 

12 GYE Agar Slow mycelial growth with dark 
pigmentation, Irregular margin 

13 
Sabourd 
Dextrose Agar 

Cottony white growth with no pigmentation, 
Irregular margin 

14 Richard's Agar Diffused slow mycelial growth, Irregular 
margin 

15 KKSP media 
Concentric circles of mycelial growth, inner 
pigmented mycelia with black pigmentation, 
septate mycelia, Smooth margin  

16 Rice Media agar Partially diffused mycelial growth with 
irregular pigmentation and Irregular margin 

Table 3: Morphological characteristics of Magnaporthe oryzae 
isolate describing Mycelial growth, color and margin. 
 
3.3 Total Viable Count:  
Spore suspension on potato dextrose agar plate showed that 
spores from nutrient medium, Oat meal agar, Starch medium, 
YSS medium showed maximum number of colonies after 24-
36 hours, where as King’s B, Czapek Dox medium, KKSP 

Sr No Name of Average with S.D. 

1 Nutrient agar 75.76 ± 

2 Mathur's 13.83  ± 0.24 

3 Oat meal 61.83  ± 0.24 

4 Starch Agar 66.26  ± 

5 Soyabean Caesin Dextrose 68.4  ± 0.63 

 6 RSEDOMA 61.53 ± 

 7 King'B media 63.96 ± 0.21 
 8 Czapek Dox Agar 58.03 ± 0.21 

 9 Potato Dextrose 69.63 ± 0.29 
 10 YSE Agar 76.96 ± 

 11 YSS Agar 72.4 ± 

 12 GYE Agar 24.9 ± 0.14 
 13 Sabourd Dextrose Agar 49.46 ± 0.45 

 14 Richard's Agar 53.6 ± 

 15 KKSP 78.26 ± 
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medium, Soyabean caesin dextrose medium only 2-3 colonies 
were observed. As per haemocytometer spore count, the most 
suitable medium for sporulation was found to be Oat meal  

 
medium. The excellent source for sporulation was Oat meal 
agar , where as Rice medium, YSS medium, were good 
source, Starch medium, Nutrient agar, RSEDOMA, Richard’s 
agar, KKSP medium was fair and King’s B, Czapek dox, PDA, 
YSE, SCDM, SDA  was found be poor for sporulation activity. 
The rate of sporulation was recorded per microscopic field at 
40X as following: Excellent >30, good 20-30, Fair 10-20 and 
Poor <10 and nil 0.  (Meena, 2005). According to  
heamocytometer observations, Oat meal agar, followed by 
YSS and YSE were the excellent media for sporulation, Starch 
medium was good, Nutrient medium, Richard’s, RSEDOMA, 
Rice medium, KKSP medium was fair for sporulation where as 
King’s B, Czapek Dox, Potato dextrose medium, SCDM, SDA 
were poor for sporulation. The results after Total Viable Count 
were similar in broader aspects. The results are shown in 
Table 4. 

Table 4: Number of spores obtained from different solid media 

after scraping 
 
3.4 Dry mycelial weight: 

 
For mycelial yield, YSS medium, SCDM, KKSP medium 
showed maximum production of mycelia up to 28 days 
inoculation. They showed gradual increase of Few media 
i.e.YSE, Starch, OMA showed maximum yield in the first 7 
days itself, later mycelial yield was decreased which means 
most of nutrients were utilised by fungus in very short span 
and no supplements were available in media further for their 
growth.  

Fig 2:  Average Dry mycelial weight on 7, 14, 21 and 28 days 
using different media. 

 
Netam et al (Netam RS, 2013) studied effect of different 
culture media, carbon, nitrogen source on growth and 
sporulation of Pyriculria grisea (anamorph of Magnaporthe 
oryzae). They found glucose was the most favourable carbon 
source. In present study, media which contain dextrose has 
given better mycelial yield. Tripathi SK (2006) used seven 
different media, where  P. grisea grew well on Potato dextrose 
agar and among carbon source maltose followed by glucose 
supported best growth for P grisea isolate. Susan et al  (Susan 
and Chandra, Sep 2011) obtained highest mycelial growth in 
Oat meal agar and potato dextrose agar supports our results 
of mycelial yield. Getachew et al ( 2014) used different isolates 
of P grisea and observed that glucose was the most prefered 
sugar used up by all the Magnaporthe isolates and all isolates 
showed better growth of vegetative  
 

Sr No

Spore suspension 

obtained from different 

media

Spore suspension 

spreading on PDA plate 

(Number of colonies)

Haemocytometer 

(per 10 ul)

1 Nutrient media Uncountable 17

2 Richard's media 2 or 3 11

3 RSEDOMA 10 16

4 Oat meal Media Uncountable 53

5 King's B 1 2

6 Czapek Dox media 1 7

7 Potato Dextrose Broth 0 7

8 Starch media Uncountable 27

9

Yeast Sucrose E (YSE) 

media 43
33

10 Mathur's media 0 10

11 YSS medium Uncountable 30

12 SCDM 2 3

13 Rice Media 15 22

14 SDA 5 9

15 KKSP media 1 2

Average readings of dry mycelial weight after 7, 14, 21 and 28 days  

Media used for Growth Dry weight  

  7 Day Average with SD 
14 Day Average with 
SD 

21 Day Average with 
SD 28 Day Average with SD 

Nutrient media 0.039  ±  0.001 0.0824  ± 0.003 0.034  ±  0.003 0.046  ±  0.009 

Richard's media 0.122  ± 0.008 0.012  ± 0.001 0.007  ±  0.001 0.015  ±  0.001 

RSEDOMA 0.018  ±  0.002 0.069  ± 0.007 0.089  ±  0.007 0.10  ±  0.001 

Oat meal Media 0.215  ±  0.004 0.027  ± 0.004 0.235  ±  0.14 0.025  ±  0.003 

King's B 0.086  ±  0.001 0.054  ± 0.001 0.084  ±  0.003 0.057  ±  0.003 

Czapek Dox media 0.048  ± 0.004 0.079  ± 0.001 0.126  ±  0.005 0.059  ±  0.003 

Potato Dextrose Broth 0.062  ±  0.001 0.122  ± 0.003 0.188  ±  0.006 0.107  ±  0.008 

Starch media 0.178  ±  0.001 0.031  ± 0.002 0.012  ±  0.001 0.083  ±  0.004 

Yeast Sucrose E (YSE) media 0.207  ± 0.012 0.084  ± 0.003 0.045  ±  0.003 0.039  ±  0.001 

Mathur's media 0.114  ±  0.004 0.052  ± 0.001 0.023  ±  0.002 0.019  ±  0.001 

YSS medium 0.145  ±  0.002 0.168  ± 0.006 0.164  ±  0.003 0.256  ±  0.024 

Soyabean Caesin Dextrose  0.078  ± 0.001 0.168  ± 0.003 0.241  ±  0.015 0.289  ±  0.009 

Rice Media 0.124  ± 0.001 0.092  ± 0.002 0.086  ±  0.003 0.167  ±  0.006 

KKSP medium 0.042  ± 0.001 0.157  ± 0.008 0.143  ±  0.002 0.237  ±  0.02 

0.000
0.100
0.200
0.300
0.400

Dry weight Dry weight Dry weight Dry weight
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Table 5: Average readings of dry mycelial weight after 7, 14, 
21 and 28 days with different media broths mycelia on oat 
meal agar than potato dextrose agar. They mentioned that 
pathogen has preference for certain nutritional components 
which could be related to specificity for host. They used potato 
dextrose medium with various ranges of pH i.e. 3- 7, where 
6.5 to 7 pH was observed to be best for mycelial production of 
different isolates. In the present study media with pH range of 
5.6 to 7.3 was used to obtain highest mycelial yield along with 
time duration of 7 to 28 days. According to Mijan Hossain 
(2000) ,Starch, maltose and cellulose were found be better 
source for carbon in descending order in his studies. Meena 
BS ( 2005) attempted for different solid media for growth of 
Pyricularia grisea, she found potato dextrose agar 
supplemented with biotin and thiamine was the most suitable 
for all isolates followed by oat meal agar. She also observed 
that among 2 carbon sources, dextrose was most prefered 
carbon source. 
 

4 CONCLUSION 

In general, rice blast pathogen Magnaporthe oryzae was 
studied to understand the growth, sporulation pattern and 
characterization. The morphological, cultural, biochemical 
characterization of blast isolate showed that blast isolate 
belongs to Magnaporthe(anamorph Pyricularia). Different 
natural and synthetic media were used for measurment of 
radial growth, dry mycelial weight and amount of spores 
generated. Suitable temperature was found to be 25- 28 ºC, 
pH was 6.8 -7.0. Among different media used, YSE, YSS and 
newly formulated KKSP medium supported maximum growth 
and mycelia production. Oat meal medium was found to be the 
excellent medium for sporulation followed by starch and YSS 
medium were good for sporulation. Amongst the carbon 
sources, dextrose was the most prefered carbon source for 
growth and mycelia production. 
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