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ABSTRACT 
Kidney Bean (Phaseolus vulgaris L.) is a herbaceous legume plant that is grown worldwide and is a rich source of 
protein, starch and many minerals like potassium and magnesium. These beans also contain many dietary fibres 
that help lowering the cholesterol levels and keeps a check on the rising of blood pressure. Kidney beans can be 
used very effectively for the preparation of a suitable medium for fungi. In the present study, seeds of Kidney Beans 
were procured and soaked in water overnight. The following day the beans were boiled and the filtrate was 
obtained by sieving through sterilized cheese cloth. It was subsequently blended with water. Agar was added and 
heated to dissolve and autoclaved at 121

0
C at 15lb/in

2
 pressure for 1 hr. The media thus prepared was taken out, 

poured in sterilized petri plates and inoculated with previously maintained isolates of Trichoderma viride. Separate 
plates were prepared for T. viride isolate 1 and T. viride isolate 3. Thus, in the present study Lima Bean Agar has 
been modified by adding Kidney Beans instead of Lima beans as the former is readily available in India. The 
comparison between growth parameters of the said fungi by taking five media viz., Peptone Dextrose Agar , Czapek 
Dox Agar,  Corn Meal Agar,  Kidney Bean Agar and  Waksman’s medium  was carried out. The best and most 
luxuriant growth was obtained by using Kidney Bean Agar medium. 
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INTRODUCTION 
Biological control may increase agricultural yield usually without increasing energy demands and environmental 
pollution. Several green house and field trials have proved Trichoderma viride to be a promising biocontrol agent 
effective in improving crop growth and yield. T. viride requires to be grown on a medium which can sustain 
luxuriant growth along with maximum sporulation. Phaseolus vulgaris L. is considered the most widely grown 
among more than 30 Phaseolus species described. It has undergone wide production distribution from its origins in 
Mexico, Central America and the Andean region of South America, has extensive domestication and cultivation, 
and has been utilized in a variety of food preparations (Hidalgo, 1988). Kidney beans are a rich source of many 
minerals like potassium and magnesium (www.whfoods.com/genpage.php).. They are named for their visual 
resemblance in shape and color to a kidney( en.wikipedia.org/wiki/Kidney_bean). Lizette Santos Santori(1978) 
reported that vicilin , the major storage protein of Phaseolus vulgaris seeds (kidney bean) is a glycoprotein  
containing mannose and N-acetyl glucosamine. Cruickshank and Dawn(1963)reported that phaseollin (a 
phytoalexin ) ,is a phenolic  pterocarpan derivative produced by Phaseolus vulgaris L.  Phytohemagglutinin (PHA) is 
a lectin, obtained from the red kidney bean that binds to the membranes of T-cells and stimulates metabolic 
activity, cell division, etc.( Abolfazl M. et al,2011). 
Red kidney beans  (also known as common kidney beans) were used for the present study. In the study Lima Bean 
Agar (Riker and Riker,1936 ) has been modified by adding  Kidney beans instead of Lima beans as the former is 
readily available in India, the workplace of authors.  
Kidney beans provide virtually fat-free high quality protein. The nutritional value per 100 gm (3.5oz) is found to be 
as under :- (http://ndb.nal.usda.gov/ndb/search/list)  

Energy:- 1,393kJ (333kcal) Protein:- 24gm 

Carbohydrates  60gm  Vitamins 

Sugars 2gm Pantothenic  acid (B5)  0.8 mg (16%)  
 

Dietary fiber 15gms Folate (B9)  349 µg 
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Fat 1gm                       Trace metals 

Other constituents 
Water:-12 ml 
 

Calcium 143 mg (14%) 

Iron  8 mg (62%) 

Potassium  1406 mg (30%) 

 Zinc  3mg (32%) 
 

*(Percentages are roughly approximated using US recommendation for adults). 
 

In Lima Bean Agar, Lima Beans , Agar and distilled water were used as constituents. The composition of the 
modified medium is given in the following material and methods.  
 
Material and Methods:- 
In the present study, seeds of Kidney Beans were procured and soaked in water overnight. The following day the 
beans were boiled and the filtrate was obtained by sieving through sterilized cheese cloth. It was subsequently 
blended with water. Agar was added and heated to dissolve and autoclaved at 121

0
C at 15lb/in

2 
pressure for 1 hr. 

The media thus prepared was taken out, poured in sterilized petriplates and inoculated with previously maintained 
isolates of Trichoderma viride. Separate plates were prepared for T. viride isolate 1 and T. viride isolate 3.  
Thus, in the present study Lima Bean Agar (Riker and Riker, 1936) has been modified by adding Kidney Beans. The 
comparison between growth parameters of the said fungi by taking five media viz., Peptone Dextrose Agar , 
Czapek Dox Agar, Corn Meal Agar, Kidney Bean Agar and Waksman’s medium was carried out.  
The best and most luxuriant growth and optimum sporulation   was obtained by using Kidney Bean Agar medium. 
The composition of the aforementioned 4 mediaviz., Peptone Dextrose Agar ,Czapek Dox Agar,  Corn Meal Agar 
and Waksman’s medium are as per standard media formulations. The composition of Kidney Bean Agar is given as 
follows:- 
 

                     Red Kidney Beans  100gms 

                         Agar   17gms 

                     Distilled water   1000 ml 

 
The antibiotic Streptomycin Sulphate was added at the rate of  30.0mg per 100ml to all the aforementioned media. 
Care was taken to add the antibiotic to the cooled liquid media only. After the media solidified , 6mm discs were  
cut with the sterilized cork borer from the fresh cultures of  T.viride isolate 1 and T.viride isolate3. 1disc was placed 
per petriplate. Care was taken to place the disc centrally in each petri plate so that radial growth could be properly 
measured. The inoculated plates were kept in the incubator at 28±1

0 
C for 5days. On the 6

th
 day observations were 

recorded and after interpreting the results, the best suited medium i.e. the medium supporting the most luxuriant 
growth and maximum sporulation of T. viride  isolates was selected and in this medium the T.viride isolates were 
grown to prepare talc based formulations. The experiment was performed in triplicates. 
 
Results and Discussion:-  
 
On the 6

th
 day of incubation, the following results were recorded. 

 
Table-1-Growth of T.viride isolate 1 observed on five different media  

S.No Media Used   *Radial 
Growth(in cm) 

        Characteristics 

 a) Peptone Dextrose Agar 4.3 Maximum growth; Heavy sporulation 

 b) Czapek Dox Agar 3.8 Moderate growth; Light sporulation 

 c) Corn Meal Agar 3.7 Light sporulation; Least growth 

 d) Kidney Bean Agar 4.4 Growth comparable to Peptone Dextrose Agar; 
Maximum sporulation (more than Peptone Dextrose 
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Agar). 

e) Waksman’s medium 4.3 Heavy sporulation; Growth less than in   Peptone 
Dextrose Agar. 

* Mean of triplicates 

 
Table-2- Growth of T.viride isolate 3 observed on five different media  

  S.No.    Media Used    *Radial Growth( 
in cm)  

        Characteristics 

 a) Peptone Dextrose Agar 4.4 Maximum growth; Heavy sporulation 

 b) Czapek Dox Agar 4.2 Moderate growth; Light sporulation 

 c) Corn Meal Agar 4.1 Light sporulation;  

 d) Kidney Bean Agar 4.5 Growth comparable to Peptone Dextrose Agar; 
Maximum sporulation (more than in Peptone 
Dextrose Agar) 

e) Waksman’s medium 4.3 Heavy sporulation; Growth less than in   
Peptone Dextrose Agar. 

*Mean of triplicates 

As is evident from the results given in the tables , Peptone Dextrose Agar and Kidney  Bean Agar were observed to 
support the most luxuriant growth of T. viride isolate 1 and T.viride isolate 3, therefore it can be concluded that 
either of the 2 media can be used for the multiplication of T. viride isolates, but Kidney Bean Agar has been 
observed to support not only luxuriant growth , but also maximum sporulation, thus Kidney Bean Agar, which 
contains Red Kidney beans as the main constituent , is the best suited medium for the growth and sporulation of 
Trichoderma viride isolate 1 and isolate 3.  Lima beans can be effectively replaced by Red Kidney Beans, the later 
has a high protein content (24 gms /100 gm beans) and easily available at the workplace of the authors.  
 

Photoplate No. 1:- Use of Kidney beans in Media  
Preparation for Trichoderma viride isolate 1 

 
 
 
 
 
 
 
 
 
 
 

a) Peptone Dextrose Agar     
b) Czapek Dox Agar    
c) Corn Meal Agar 
d) Kidney Bean Agar    
e) Waksman’s medium 
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Photoplate No.  2:-Use of Kidney beans in Media 
Preparation for Trichoderma viride isolate 3 

 
a) Peptone Dextrose Agar     
b) Czapek Dox Agar    
c) Corn Meal Agar 
d) Kidney Bean Agar    

e) Waksman’s medium 
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