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ABSTRACT

The in-vitro study of the mycelial growth and sporulation of T.viride and B.bassiana and the effect of different
carbon and nitrogen sources on the Biofungicide and entomopathogenic fungi is done with the availability of
Czepeck Dox Broth media. From this study, it was concluded that T.viride and B.bassiana showed higher growth
potentials on almost all the nutrient sources studied, the nitrogen sources used in Czepeck Dox media are Sodium
Nitrate, Potassium Nitrate and Ammonium Sulphate. In these nitrogen sources, T.viride showed the high biomass
product in Ammonium Sulphate that is 25.68g where as B.bassiana showed high growth of biomass product in
Potassium Nitrate which is 29.969g. In carbon sources like Fructose, Lactose and Dextrose, T.viride showed high
growth of biomass product in Dextrose which is 25.15g where as B.bassiana showed high growth of biomass
product in Fructose as 24.169.
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INTRODUCTION

Soil borne pathogens have a broad host range asdtpfor longer periods in soil by resistant negtstructures.
Chemical control of soil borne pathogens providedain degree of control but at the same time teeerse
effects on environment affecting the beneficial sacroorganisms. Therefore, biological controlptéint pathogens
has been considered as a potential control strategycent years and search for these biologicantgis
increasing.Trichoderma is the most commonly used fungal biological contrgént and have long been known as
effective antagonists against plant pathogenicifiih@, 3, 4].

Biopesticides based on bacteria, viruses, entorhopgahic fungi and nematodes are often consideisdipe as
plant protection agents against several insectsUs¢ of entomopathogenic fungi as biological auréigents for
insect species has increased the global attentioingl the last few decades. The mycoinsecticidesdbasn
Beauveria bassiana (Balsamo) Vaillemin [6, 7]Paecilomyces fumosoroseus (Wize) Brown and Smith [8, 9] and
Verticillium lecanii (Zimm.) Viegas [10] have been used to control wasiinsect pests. Production of adequate
quantities of a good quality inoculum is an essérdomponent of the biocontrol programme. The petida of
entomopathogens may be taken up by the followinghous based on the quantity of the product desitgd:
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relatively small quantities of the inoculum for tahtory experimentation and field-testing during tltevelopment
of mycopesticide and 2) development of a basic yetdn system for large-scale production by follogithe

labour intensive and economically viable methodsdtatively small size markets. China [11] and Aioe [11, 12]

supply fungal pathogens by this method in suffitigonantities for niche markets in their immediateeaa
Development of simple and reliable production sysfellows the basic multiplication procedures obswerged
liquid fermentation for the production of blastosgm which are short lived, and hydrophilic [13] smlid state
fermentation [14] for the production of aerial adiai However, the most viable mass production teldgies

include making use of a diphasic strategy in whith fungal inoculum is produced in liquid culturhich is

further utilized for inoculating the solid substt) for conidia production [15].

The knowledge of nutritional requirements is thémreeed in the cultivation of microorganisms usary cultural
technique. The carbohydrates, proteins, lipidscleia acids are made up of macro elements likeargrbydrogen,
nitrogen, sulphur, phosphorus and these are inddlvenechanisms like host pathogen interaction seifidefence
mechanisms. Carbon is the major component and thecoies of carbon also contribute to oxygen andrdyen.
The effect of the nutrient sources on the growtth development of microorganisms is studied by [T#ile fungus
which is used and the media components used grerngible for the mycelial growth and spore yieldthaugh the
saprophytic fungi utilize a range of nutrient samsdut for the mass production and commercialimaganple and
cheap media needed [17]. For the full growth of roeeganisms, the macro elements like carbon, hyarpg
oxygen, sulphur, phosphorus and nitrogen are reduivhich are the components of carbohydrates, icualgds
and proteins The growth characteristics in additmgrowth substances are useful in the toleraakexson studies.
The preparation used for the growth, storage artsport of microorganism can be used in solid fi8jquid form
[19]. The media should have all the nutritionaluiegments for the growth of microorganisms. Thelgtis done on
fourteen isolates ofrichoderma viride and seventeen isolates Béauveria bassiana and the effect of nutrient
sources on the growth, sporulation, and conidiaingieation are examined in different media contagnéarbon and
nitrogen sources in ratio. The media which suppibresbest growth is very effective for the low cpebduction of
Entomopathogenic fungi. The main objective of thisrk has been the development of low cost methodHe
propagation of the fungi which yields high inocukitevels and thus results in high mass production.

MATERIALS AND METHODS

Entomopathogenic and Biofungicide culture

The cadavers of the insects that appeared to betad by fungi were collected during survey andugha to the
laboratory and pathogens were isolated on spenifidia. To isolate the fungi, mycosed insects ctdl&dérom the
fields were surface sterilized with 5 per cent sadhypochlorite and then rinsed with sterile wateveral times. In
a sterile petridish, the diseased specimens werghed and a small portion of infected part wassfieaned to a
culture plate containing selective medium and kemter constant Observation for the growth and dgreéent of
microorganisms. After 5 days of incubation, theamigms were sub-cultured for purification. Slarfteach culture
were prepared from purified culture and microscagiservations such as morphological charactersyaehlum

and conidia.

Maintenance of culture
A loopful of inocula from sub cultured plates Bhiride and B.bassiana were transferred to Potato Dextrose Agar
(PDA) slants and maintained as pure culture.

For laboratory studies, the fungus was culture@®b® medium. The medium was sterilized at 15 psi2@min at
121 °C in autoclave, poured to sterilized plates)ed and inoculated with pure culture of the fumgader aseptic
conditions. The plates were then incubated at rtemperature (25+2°C) for ten days. After complgteralation,
conidia from the medium were harvested by washivegnt thoroughly with sterilized water containing Tene80
(0.2%) for immediate use. Otherwise, spores weredsted with the help of a small sterile metal sf@atHarvested
conidia were air dried under laminar air flow andred in a small air tight screw cap vials (10 cirithv2.5 cm
diameter) in refrigerator at 4°C before using fartlier studies. Colony forming units (cfu) wereirasted by
plating technique. Suspension of spores was madg dsstilled water with Tween-80 (0.2%) and fikerthrough a
double layered muslin cloth. Spore count was masiagua double rolled Neubauer's haemocytometen afte
necessary serial dilutions under phase contragostope. From the stock solution, further dilutiovere made to
obtain the required concentrations for further &sid
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Culture media

Culture media representing disparate carbon anmgeith sources and ratios were used in the studthef
entomopathogenic fungi. This media is used forghmvth of culture of desired microorganisms. Fostall, the

desired microorganisms are selected and screeoedMITCC, Chandigarh. From this culture collecti@ntre, the
pure culture of desired microorganisirschoderma viride andBeauveria bassiana are obtained.

Then the mother plate of desired microorganismadas formed. For this Potato Dextrose Agar (PD¥edium is
prepared. Then the mother plates are preparedsl@hts of the desired microorganisms are also pedpd@hen we
examined the macroscopic and microscopic featufrdsichoderma viride and Beauveria bassiana. After this the
different media are prepared with different concatiins of different constituents. The media whishused to
study the impact of carbon and nitrogen sourcesrdomopathogenic fungi is Czepeck Dox Broth Mediuith
different concentrations of different constitueftke pH of all the media was maintained at 7.0\sad sterilized at
121°C at 15 Ibs for 20 min.

The first Czepeck Dox Broth Medium is prepared ihick the main constituent is sodium nitrate. Thdism

nitrate is used in concentration of 1g, 1.5g, agdp2r liter in different conical flasks respectielrhe second
Czepeck Dox Broth Medium is prepared with main titunsnt with potassium nitrate with concentratiay 1.5g,
29 per liter respectively. The third Czepeck Doxdullen prepared to study the impact of nitrogen sesiconsist of
ammonium sulphate as the main constituent in cdration of 1g, 1.5g, and 2g respectively.

Then the fourth Czepeck Dox Medium is preparedttmlysthe impact of carbon source with main constitu
lactose in concentration of 10g, 20g, and 30g iper. [The fifth Czepeck Dox Medium is prepared wfthctose as
major constituent in concentration of 10g, 20g, 80d per liter. The sixth media is prepared withtoese as main
constituent with same range of concentrations gf 20g, and 30g per liter.

After the media preparation is done, the inocutatias to be performed. The pure culture3roéhoderma viride
and Beauveria bassiana are then inoculated in different concentrationsnwédia prepared and allow them to
incubate for 3 weeks. The growth of fungus stamsniedia and the results are examined after eveek\wé the
inoculation. The same process of examining is regoeian second and third week. After three weekdiarghed, the
filtration of the media with biomass of fungus Bn@& and the weight of the biomass is measureditty $he impact
of nitrogen and carbon sources on the entomopathofiengi.

RESULTS AND DISCUSSION

In the present study, Czepeck Dox Broth media wifferent concentration of constituents are usedttaly the
impact of carbon and nitrogen sourcesToithoderma viride and Beauveria bassiana. The impacts of carbon and
nitrogen sources are studied on the basis of tia homass production of the fungi dnviride andB. bassiana.
These results are shown in the Tables 1, 2 andLFR)forT. viride and Tables 3, 4 and Fig. 3, 4 farbassiana.

Effect of carbon and nitrogen sources on the biomasproduction of T. viride (Biofungicide) and B. bassiana

(entomopathogenic fungi)

The Czepeck Dox media with nitrogen sources shawedhigh biomass product formationichoderma viride in

ammonium sulphate with 25.68g. It is followed bytdsium Nitrate which produces 23.34g of biomassiyet. In
sodium nitrate as constituent, the total biomasslyet formation is 22.20g. WhilBeauveria bassiana showed the
highest biomass product formation in Sodium Nitratiéh 31.43g. It is followed by Potassium Nitratéhish

produces 29.96g of biomass product. In AmmoniunpiSatie as constituent, the total biomass produatdtion is
27.50g.

The Czepeck Dox media with carbon source showedhitite biomass product formation ®fichoderma viride in
Dextrose as the main constituent with 25.15g. fbllewed by Fructose which produces 24.99g of lagmproduct.
In Lactose as constituent, the total biomass protrenation is 20.24g. Whildeauveria bassiana showed the
highest biomass product formation in Fructose \2#hl6g. It is followed by Dextrose which producds53g of
biomass product. In Lactose as constituent, tfa bddmass product formation is 19.76g.
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Table 1: Total biomass production ofT .viride as influenced by nitrogen source

Nitrogen Total biomass content(g/250 ml) Mean
Source 1g/l 1.5g/l 29/l
Sodium nitrate 9.13 8.75 12.96 22.20
Potassium nitrate 10.19 9.79 10.09 23.34
Ammonium sulphatel  10.64 11.33 11.13 25.68

Table 2: Total biomass production ofT.viride as influenced by carbon sources

Carbon | Total biomass content(g/250 ml) Mean
Source 109/l 209/l 30g/l

Fructose| 10.74 10.79 10.40 24.99
Lactose 8.41 8.90 8.80 20.24
Dextrose| 10.17 11.15 11.49 25.15

Table 3: Total biomass production ofB. bassiana as influenced by nitrogen sources

Nitrogen Total biomass content(g/250 ml) Mean
Source 1g/l 1.5g/l 29/l
Sodium nitrate 13.30 13.10 15.10 31.43
Potassium nitrate 13.60 12.80 10.70 29.96
Ammonium sulphatel  12.00 11.70 11.60 27.50

Table 4: Total biomass production ofB. bassiana as influenced by carbon sources

Carbon | Total biomass content(g/250 ml) Mean
Source 10g/I 20g/l 309/l

Fructose 9.20 12.20 8.30 24.16
Lactose 9.10 8.60 6.20 19.76
Dextrose 8.20 9.50 11.50 21.53

Figure 1: Total biomass production ofTrichoderma viride as influenced by nitrogen sources

Total biomass content

m1g/L m15g/L ™ 2g/L

12.96

10.1 74L0.09

sodium nitrate potassium ammonium
nitrate sulphate

2064
Pelagia Research Library



Jitendra Mehta et al Euro. J. Exp. Bio., 2012, 2 (6):2061-2067

Figure 2: Total biomass production ofTrichoderma viride as influenced by carbon sources

Total biomass content

m 10g/L W 20g/L ™ 30g/L

11.18149

fructose lactose dextrose

Figure 3: Total biomass production ofBeauveria bassiana as influenced by nitrogen sources

Total biomass content

m1g/L m15g/L m2g/L

15.1

sodiumnitrate  potassiumnitrate ammonium
sulphate
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Figure 4: Total biomass production ofBeauveria bassiana as influenced by carbon sources

Total biomass content
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CONCLUSION

After the green revolution, the use of chemicaltipgies have not only decreased the overall fertif soil, but
also polluted the environment. These have beeneprieneficial for crop only once but devastatingtfe field
forever. In turn, Biofungicide and Entomopathogefingi not only increase the fertility of soil, batso are eco-
friendly, non hazardous and do not affect the obfereficial microorganisms. The quantity of botlefBhgus and
Entomopathogenic fungi to be used are also meagerthat of chemical pesticides and are easy tly.afap from
all above methods we have concluded that as comhpangearl millet and carrot, yeast medium havéga rowth
rate for mass production of Biofungicid€richoderma viride) and entomopathogeniBdauveria bassiana) fungi
which have a good role in biopesticide and agrizeljproduction.
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