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The entomopathogenic fungus, Metarhizium anisopliae (Metschinikoff) Sorokin was mass
produced in different liquid media. The nine media of various nutrient sources were evaluated
to find out the most suitable medium for growth, biomass and viability of M.anisopliae.
Sabouraud’s dextrose broth with yeast extract proved to be the superior which gave significantly
highest cfu (12.33x108/ml) and biomass (7.20g). The next best medium was Sabouraud’s
maltose broth with yeast extract and potato dextrose broth with yeast extract which registering
cfu count of (10.33 x 108 and 10.67 x 10°cfu/ml) and biomass (6.27 and 5.73 g), respectively.
The lowest (48.33%) medium surface coverage and least biomass (1.57g) and cfu (4.33 x 108/
ml) were registered in medium with malt extract. Thus, considering growth, development
and viability of M.anisopliae, Sabouraud’s dextrose broth with yeast extract (SDY) emerged
as the most potential medium for biomass production.
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INTRODUCTION

Indiscriminate use of pesticides to control insect pests
of crops has disturbed the ecological balance. Thisleads to
use of biological control agent as an important and alternate
control practice. Among the various entomopathogenic
fungi, Metarhizium anisopliae (Metschinikoff) Sorokin has
proved best microbial agent against alarge number of pests.
(Makaka, 2008; Rangel et al., 2004 and 2005). It hasawide
range of pathogenicity to insects belonging to different
orders. Successof any microbial control programme depends
on production of sufficient quantity of inoculum for field
application. Most of the entomopathogenic fungi are
facultative pathogens which can be mass produced in
synthetic, semi-synthetic or natural media containing

suitable nutrient sources (Niassy et al., 2011). However,
selection of suitable media for mass multiplication are
important. In the present study, an attempt has been made
to develop a mass production medium for the fungus using
various nutrient sources media

MATERIAL AND METHODS

Thelaboratory evaluationswere carried out in Biocontrol
Research Laboratory, Department of Agricultural Entomology,
Post Graduate Ingtitute, Mahatma Phule Krishi Vidyapeeth,
Rahuri, Ahmednagar (M.S.). The present study was conducted
for evaluation of nine media of various nutrient sources on
the basis of per cent surface coverage and biomass.
Sabouraud’s dextrose (SD) broth + 1 per cent Yeast extract,
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Sabouraud’s maltose (SM) broth + 1 per cent Yeast extract,
Potato peptone (PP) broth, Yeast extract glucose (Y EG) broth,
Potato dextrose (PD) broth, Potato maltose (PM) broth, Malt
extract (ME) broth, Potato glucose (PG) broth and Potato
dextrose (PD) broth + 1 per cent yeast extract were prepared.
The empty saline bottles were filled with 40 ml medium. As
such different media bottles were sterilized under 15 lbs
pressure at 121°C for 15 minutes. Each bottle was inocul ated
with fungal culture (2x10%cfu/ml) and incubated for 10 days
at temperature 25 + 2°C. The individual fungal mat was
separated using pre-eight Whatman no.1 filter paper. The
observations on per cent surface coverage on 3,7,10 and 15
days and biomass on 15" day were recorded (Hall and Bell
1961).

The method suggested by Ming-Guang Feng et al.
(1990) was used for determining the cfu count. The autoclaved
Sabouraud’s dextrose agar with Yeast extract (SDA) medium
in Petridishes (100 mm diameter) was inoculated with the
help of micropipette by releasing 1 ml M.anisopliae
suspension prepared in the distilled water in laminar flow
cabinet. Other Petridishes with the medium were prepared in
similar manner and inoculated with various dilutions in the
series (10 to 10% cfu/ ml) at 27 + 1°C. After 48 hrsfrom the
10 samples in each Petridish the numbers of colonies/Petri
dish were counted and cfu/ml was calculated.

RESULTSAND DISCUSSION

The ultimate suitability of the medium for mass
production of the entomopathogenic fungus was determined
on the basis of growth, development and viability at 15 DAI,
considering surface coverage, biomass development and cfu

count, respectively. The surface coverage, biomass
development and cfu count in the test media ranged from
48.33 to 100.0 per cent, 1.57 to 7.20 g and 4.33 x 108 to
12.33 x 108cfu/ml, respectively. The nine media of various
nutrient sources (Table 1) were evaluated to find out most
suitable medium for growth, biomass and viability of
M.anisopliae (Alves et al., 2011).

Sabouraud’s dextrose broth with yeast extract was
significantly superior medium for the growth among all the
ninetest media. It showed maximum (100 %) surface coverage
at 3 DAL. It was followed by Sabouraud’s maltose broth with
yeast extract (98.33 %) and Potato dextrose broth with yeast
extract (93.33 %). At 7 DAI, the both media recorded cent
per cent surface coverage. However, at 15 DAI, Sabouraud’s
dextrose broth with yeast extract was most adequate asjudged
from significantly highest cfu count (12.33 x 10%ml) and
biomass (7.20g) (Fig. 1). The next best media were
Sabouraud’s maltose broth with yeast extract and Potato
dextrose broth with yeast extract registering cfu count of 10.33
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Influence of thetest media on biomossand viability
of M.anisopliae

Fig.1:

Tablel: Influence of test media on growth, development and viability of M. anisopliae

Surface coverage (%) on

Biomass

:6. Treatments 3DAI 7DAI 10DAI 15DAI r?]/é?g‘ri] (x 1%f£l;/m|)
T, Sabouraudsdextrosebroth  100.00 (90.00)*  100.00 (90.00) 100.00 (90.00)  100.00 (90.00) 7.20 12.33 (358)**
+ yeast extract
T, Sabouraudsmaltosebroth  98.33(8251)  100.00(90.00) 100.00 (90.00) 100.00 (90.00) 6.27 10.33 (3.29)
+ yeast extract
T,  Potato peptone broth 2333(28.86) 2833(3214) 4833(44.03) 5167 (45.97) 163 533 (2.42)
T. Yesstextractglucosebroth  93.33(75.00)  100.00 (90.00) 100.00 (90.00)  100.00 (90.00) 573 9.33(3.13)
Ts  Potato dextrose broth 9333(75.00)  100.00 (90.00) 100.00 (90.00)  100.00 (90.00) 337 10.00 (3.24)
T,  Potato maltose broth 8333(65.88)  96.67 (79.53)  100.00 (90.00)  100.00 (90.00) 297 5.33 (2.42)
T,  Malt extract 2333(28.86) 26,67 (3L11)  40.00(39.23)  48.33 (44.03) 157 433(2.20)
Ts  Potato glucose broth 8500(6721)  95.00(77.08) 100.00 (90.00) 100.00 (90.00) 277 5.67 (2.48)
T,  Potato dextrose broth + 9833(8251)  100.00(90.00) 100.00 (90.00)  100.00 (90.00) 573 10.67 (3.34)
yeast extract
SEz 1.94 1.28 0.64 045 007 0.09
C.D. (P=0.05) 577 3.80 192 133 021 0.26

* and ** indicates of significance of values at P=0.01, 0.05, respectively

DAI = Days after inoculation

CFU = Colony forming unit
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x 108ml and 10.67 x 108/ml with the biomass of 6.27 and
5.73 g, respectively.

The lowest per cent surface coverage at 3 (23.33%), 7
(26.67%), 10 (40.00%) and 15 (48.33%) DAI with least
biomass (1.57g) and viability (4.33 x 108cfu/ml) at 15 DAI
was recorded in Malt extract. Thus, considering growth,
development and viability of M. anisopliae, Sabouraud’s
dextrose broth with yeast extract (SDY) emerged as the most
potential medium for the biomass production. Akbar et al.
(2012) evaluated the toxicity of insecticides and fungicides
on spore production and mycelial growth of M. anisopliae,
showing that the chemicals composed by chlorpyrifos,
phosphorus, metalaxyl + mancozeb and pro-fenofos were the
most toxic to mycelial growth and conidial germination.
Meanwhile, the chemicals that contain aceta-meprid,
cypermethrin, emamectin, imidacloprid and sinophos were
lesstoxic to mycelial growth and spore production. Spinosad
and indoxacarb were considered safe and compatible with
M. anisopliae. The same methodology employed here was
used by Tonussi et al. (2012) to evaluate the toxicity of
deltamethrin on M. anisopliae. The authors observed that
the concentration of 50 ug/ml reduced and delayed conidia
germination and it was 100 per cent inhibited by high
concentrations. Ultra diluted treatments were not inhibitory
with concentration of 31.25 pg/ml and also with the
concentration of 31.25 ng/ml increased the germination of
conidia, indicating a possibly occurrence of hormesis effect.

A recent study conducted by Fabrice et al. (2013)
showed the efficiency of germination speed parameter to
evaluate the compatibility of M. anisopliae Sorokin with
fungicide thiophanate-methyl.

During the present investigation considering
Sabouraud’s dextrose broth with yeast extract emerged as the
most potential medium for biomass production for M. anisopliae.
It was in conformity with Manjula and Krishnamurthy (2005)
who obtained excellent growth of Nomuraea rileyi in medium
with similar ingredients. Imet al. (1988) found that yeast extract
was necessary for mycelial growth while dextrose was required
for sporulation. Sabouraud’s dextrose broth with yeast extract
showed best performance for growth, devel opment and viability
of M. anisopliae in present studies which is in corroboration
with the findings reported by Bulla et al. (2013); Kulat et al.
(2002); Sharma et al. (2002) and Pandey and Kanujia (2008).
All the workers got highest sporulation and viability of
M.anisopliae in the medium.

REFERENCES

Akbar, S, Freed, S., Hameed, A., Gul, H.T., Akmal, M., Malik,
M.N., Naeem, M. and Khan, M.B. (2012). Compatibility of
Metarhizium anisopliae with different de Almeida et al. 825
insecticides and fungicides. African J.Microbiol. Res.,6(17): 3956-
3962.

Internat. J. Plant Protec., 7(2) Oct., 2014 : 420-423
HIND AGRICULTURAL RESEARCHAND TRAINING INSTITUTE

Alves, M.M.T.A., Orlandelli, R.C., Lourenco, D.A.L. and
Pamphile, J.A. (2011). Toxicity of the insect growth regulator
Iufenuron on the entomopathogeni ¢ fungus Metarhizium anisopliae
(Metschnikoff) Sorokin assessed by conidia germination speed
parameter. African J. Biotechnol., 10(47): 9661-9667.

Bulla, L.M.C., Lourenco, D.A.L., Rhoden, S.A., Orland€lli,
R.C. and Pamphile, J.A. (2013). Toxicity study of the anti-
hypertensive agent perindopril on the entomopathogenic fungus
Metar hizium anisopliae (M etschnikoff) Sorokin assessed by conidia
germination speed parameter. African J. Biotechnol., 12(35): 5452-
5457.

Fabrice, C.A.S,, Tonussi, R.L., Orlandelli, R.C., Lourenco,
D.A.L. and Pamphile, J.A. (2013). Compatibility of
entomopathogeni ¢ fungus Metarhizium anisopliae (M etschnikoff)
Sorokin with fungicide thiophanate-methyl assessed by germination
speed parameter. J. Food Agric. Environ., 11(1): 368-372.

Hall, .M. and Béll, 1.V. (1961). Further studies on the effect of
temperature on the growth of some entomophthoraceous fungi. J.
Insect Pathol., 3: 289-296.

Im, D.J., Lee, M.H., Aguda, R.M. and Rombach, M.C. (1988).
Effect of nutrients and pH on the growth and sporulation of four
entomogenous hypomycetes fungi (Deuteromycotina). Korean J.
Appl. Entomol., 27(1) : 41-46.

Kulat, S.S., Zade, L.N., Peshkar, K.N. and Varhade, S.S. (2002).
Influence of different culture media on the growth and sparulation
of Metarhiziumanisopliae (M etschnikoff) Sorokin. J. Biol. Control,
16(2): 177-179.

Loureiro, S.E., Filho,A.B., Almeida, J.E.M. and Pessoa, L .G.A.
(2005). Selecao de Isolados de Metarhizium anisopliae (Metsch.)
Sorok. Contraa Cigarrinhada Raiz da Cana-de-Aclicar Mahanarva
fimbriolata (Stal) (Hemiptera: Cercopidag) em, 34(5): 791-798.

M akaka, C. (2008). The efficacy of two isolates of Metarhizium
anisopliae (Metschin) Sorokin (Deuteromycotina: Hyphomycetes)
against the adults of the black maize beetle Heteronychus licas
Klug (Coleoptera: Scarabidae) under laboratory conditions. African
J. Agric. Res., 3(4): 259-265.

Manjula, K. and Krishnamurthy, K.V.M. (2005). Effect of
Nutrient agar media on growth and sporulation of Nomuraea rileyi.
Ann. Pl. Protect. Sci., 13(2): 465-529.

Ming Guang Feng, L.R., Johnso, J.B. and Kish, L.P. (1990).
The virulence of Verticillium lecanii and an aphid derived isolate of
Beauveria bassiana for six species of cereal infecting aphids. J.
Environ. Entomol., 19(3) : 815-820.

Niassy, S., Diarra, K., Ndiaye and S., Niassy, A. (2011).
Pathogenicity of local Metarhizium anisopliae var. acridum strains
on Locusta migratoria migratorioides Reiche and Farmaire and
Zonocerus variegates Linnaeus in Senegal. African J. Biotechnol.,
10(1): 28-33.

Pandey, A.K. and Kanaujia, K .R. (2008). Effect of different grains
as solid substrates on sporulation, viability and pathogenicity of
Metarhizium anisopliae (Metschnikoff) Sorokin. J. Biol. Control.
22(2) : 369-374.



S.D. PATIL, JR. KADAM, A.G. CHANDELE, S.S. WAGH AND R.S. JADHAV

Rangel, D.E.N., Braga, G.U.L., Anderson, A.J. and Roberts,
D.W. (2005). Influence of growth environment on toleranceto UV-
B radiation, germination speed, and morphology of Metarhizium
anisopliae var. acridum conidia. J. Invert. Pathol., 90: 55-58.

Rangel, D.E.N, Braga, G.U.L., Flint, S.D., Anderson, A.J. and
Roberts, D.W. (2004). Variations in UV-B tolerance and
germination speed of Metarhizium anisopliae conidia produced
on insect and artificial substrates. J. Invert. Pathol., 87: 77-83.

th

Sharma, Shashi, Gupta, R.B.L., Yadav, C.P.S. and Sharma, S.
(2002). Hydrogenion concentration influencing growth and
sporulation of entomofungal pathogens. Indian J. Entomol., 64 (4) :
387-392.

Tonussi, R.L., Fabrice, C.E.S,, Orlandelli, R.C. and Pamphile,
J.A. (2012). Toxicity of the pyrethroid deltamethrin on the
entomopathogenic fungus Metarhizium anisopliae var. anisopliae
(Metsch) Sorokin assessed by germination speed parameter. Adv.
Biol. Res., 3(11): 5028-5033.

Year
* %% % %k Of EXcellence «x xx*

Internat. J. Plant Protec., 7(2) Oct., 2014 : 420-423
HIND AGRICULTURAL RESEARCHAND TRAINING INSTITUTE



