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ABSTRACT
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Entomopathogenic fungi are well known biological control agents and Metarhizium anisopliae is one among
them. This study evaluates some substrates for mass production of this fungus. Both solid and liquid media
were evaluated and it was observdd that maximum sporulation was obtained with Sabouraud dextrose
broth (18.39 spores/ ml), a liquid media followed by sorghum grains (11.68 spores/ ml), while sugarcane
bagasse medium gave the least (2.86 spores/ ml).
Key words: Metarhizium anisopliae, sporulation, substrates, media, solid, liquid, sorghum, rice, FYM,
vermicompost, vegetable waste, sugarcane bagasse, NSK, Sabourad dextrose, potato dextrose

1999). The substrates evaluated include: Solid mediasorghum and rice grains, Farm yard manure (FYM),
vegetable waste, sugarcane bagasse, and neem seed
kernel (NSK), all with 1% yeast extract (YE); and liquid
media- Sabouraud and potato dextrose bath, prepared
and cultures maintained as per standard protocol.
Observations on spore counts were done in 15th and
25th days after inoculation using haemocytometer, and
number of conidia in g/ ml of the substrate worked out.
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Entomopathogenic fungi under the phylum
Deuteromycota are widely distributed. (Zimmermann,
1986; Humber, 1997). There are around 200-250 such
fungal isolates infecting Coleoptera, Dermoptera,
Homoptera, Lepidoptera and Orthoptera (Moore et al.,
1996). These provide biological control alternatives
for insect control (Khachatourians et al., 2002). These
include Metarhizium spp., Beauveria spp., Nomuraea
rileyi, Verticillium lecanii and Hirsutella spp. In
1883, Metchinikoff mass cultured such pathogens for
experiment with two beetle pests. The present study
evaluates certain solid and liquid substrates viz., rice
and sorghum grains, farm year manure, vermicompost,
vegetable waste, sugarcane bagasse, and neem seed
kernel along with with 1% yeast and liquid Sabouraud
dextrose broth, and potato dextrose broth for mass
culturing Metarhizium anisopliae.
MATERIALS AND METHODS

The substrates evaluated include solid substrates
viz., sorghum and rice grains, farm yard manure,
vegetable waste, vermicompost, sugarcane bagasse and
neem seed kernel. The study was done at 26± 2ºC with
100g of each substrate, which were washed and kept
overnight for water absorption and cooked until became
soft before shade dried. The culture was done in 250
ml culture flasks following standard procedures. The
optimum temperature for mycelial growth at 20-25ºC,
and pH 5-11 was followed (Sang-Myeong Lee et al.,

RESULTS AND DISCUSSION

The mycelia growth and spore yield obtained in the
substrates evaluated is given in Table 1. The results
revealed that M. anisopliae spore/ml production was
significantly more vegetable waste+1% of yeast
extract on 7th day fater inoculation and the least with
sugarcane bagasse, while the liquid media viz., gave
9.83 and 7.68 spores/ ml (Sabouraud and potato dextrose
broth, respectively). On 14th day spore production
was significantly more with sorghum grain, vegetable
waste, rice grain and farm yard manure, and with
sugarcane bagasse it was the least; and Sabouraud
and potato dextrose broths gave the maximum of all.
Twenty one days after inoculation, spore production
was significantly more with sorghum grain, vegetable
waste, rice grain, and FYM, and sugarcane bagasse gave
the least. Again, Sabouraud and potato dextrose were
superior. Similar results were obtained after 28 days
after inoculation. Overall it was observed that more

2

Indian Journal of Entomology, 81(4), 2019

Table 1. Mass production of Metarhizium anisopliae on substrates (DAI = Day after incubation, YE = Yeast)
Treatment
No.

Media/Substrates

Spore concentration

Increase in growth of M.anisopliae at different days
after inoculation
7DAI

14DAI

21DAI

28DAI

Over all Mean

Solid Media
T1

Sorghum grain +1% of YE

1 ×107spore / ml

5.35

10.50

14.52

16.35

11.68

T2

Rice grain +1% of YE

1 ×10 spore / ml

4.69

9.63

13.40

13.55

10.31

T3

Farm yard manure (FYM) +1% of 1 ×10 spore / ml
YE

3.50

5.92

6.20

6.31

5.48

T4

Vegetable waste +1% of YE

1 ×107spore / ml

4.60

8.60

9.38

10.25

8.20

T5

Vermi compost +1% of YE

1 ×10 spore / ml

2.93

3.18

3.35

3.40

3.21

T6

Sugarcane bagasse +1% of YE

1 ×107spore / ml

2.50

2.83

2.98

3.13

2.86

T7

Neem seed kernel (NSM) +1% of 1 ×10 spore / ml
YE

3.10

4.87

5.90

6.07

4.98

1 ×107spore / ml

9.83

18.33

20.26

22.14

16.89

1 ×107spore / ml

7.68

14.45

17.55

18.44

14.53

0.14

0.10

0.11

0.09

0.11

0.42

0.32

0.35

0.27

0.34

7
7

7

Liquid Media
T8

Sabouraud dextrose borth

T9

Potato dextrose Broth
SEm
CD at 1%
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spores (16.89 spore/ ml) were on Sabouraud dextrose
broth, and the least with sugarcane bagasse (2.86 spore/
ml). According to Gopalakrishnan and Mohan (2001),
Gopala Krishnan et al. (1999) and Tincilley et al. (2000)
reported that carrot was found cheapest and best suitable
for large scale production of Deuteromycota fungi.
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