
 

    Date:  11-03-2022 

To: 

Dr. Hemantkumar Akolkar, 

Assistant Professor, 

Department of Chemistry 

Abasaheb Marathe Arts and Commerce, Science  

College, Rajapur 

   

Respected Sir, 

   

Somaiya Vidyavihar is committed to the cause of Education, Community Service, Indian 

Culture and Research in Science and Technology. The K. J. Somaiya College of Science and 

Commerce was awarded “A” Grade by NAAC. The College was adjudged the Best College of 

the University of Mumbai in 2010 in the Urban category. The College has been conferred 

Autonomous Status from 2013-2014. The College was awarded FIST “O” level grant by DST, 

Star College Scheme by DBT and has recently awarded „College with Potential for 

Excellence‟ by UGC. 

  

It gives me a great pleasure in inviting you as a resource person for the “Stereochemistry - A 

Problem solving approach” organised by Department of Chemistry K J Somaiya college of 

Science and Commerce Vidyavihar on 16
th

 March, 2022 for our, under graduate and post 

graduate students . 

 

I am sure your expertise in the subject will enrich and enhance the competency of our 

students. 

 

Thanking you,        

                Yours Sincerely 

                  
                    Principal  

   

                          

               

  

 

 



 

 

 

   Date:  17-03-2022 

 

To: 

Dr. Hemantkumar Akolkar, 

Assistant Professor, 

Department of Chemistry 

Abasaheb Marathe Arts and Commerce, Science  

College, Rajapur  

  

  

Respected Sir, 

 

 Thank you very much for accepting our invitation as a resource person for the 

“Stereochemistry - A Problem solving approach” organised by Department of Chemistry of K 

J Somaiya college of Science and Commerce Vidyavihar Mumbai on 16
th

 March, 2022 for our  

under graduate and post graduate students 

 I really appreciate your gesture in sparing your valuable time and sharing your expertise with 

the students. 

          With warm regards,        

     Yours Sincerely 

                  
                    Principal  
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ABSTRACT 

 

Rust of bean caused by Uromyces appendeculatus F. Strauss results in to the severe loss of yield all over the world. 

The extensive use of fungicides for controlling fungal diseases has adverse effects on environment and human beings 

too. Moreover, rust pustules reduce the rate of photosynthesis in leaves which ultimately contribute to the yield of 

bean crops. The disadvantages of chemical fungicides are familiar. Therefore, this research work deals with the 

control of bean rust disease by spraying plant extract formulation, “Panchparni Extract” for the management of 

rust disease. The positive influence of formulation on photosynthetic pigments also recorded.  

 

Keywords- Bean rust disease, Plant extract formulation, Photosynthetic pigments. 

 

INTRODUCTION 

 

Lablab purpureus (L.) Sweet., commonly called lablab bean is an annual plant belongs to Fabaceae distributed world-wide. 

It is primarily grows for its green pod, feed and soil improvement (Biju et al., 2001). There is frequent occurrence of rust 

disease in the bean fields. Rust of bean caused by Uromyces appendeculatus F. Strauss usually reaches epidemic scale in 

most regions of the world where a relative humidity of 95 % or more is maintained for a period of eight hours or more 

(Harter et al., 1935). Jacques (2002) stated that, severe rust infection results in defoliation, stunted growth, consequently 

reduced the yield of bean crop.  

 
 

                     Fig. 1. a. Rust infected plant, b. Rust pustules on leaves and c. Enlarged rust pustules 

mailto:suhaskamble272@gmail.com
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Murugan (2006) reported the use of chemical insecticides against the insect pests has increased harms of 

pollution, contamination, the development of insecticide resistance by pests and the appearance of secondary 

pests. Varma and Dubey (1999) have been demonstrated that several higher plants extract for their antibacterial, 

antifungal and insecticidal. Plant metabolites and plant based pesticides emerged to be one of the better 

alternatives because of their minimal environmental impact and danger to consumers as compared to synthetic 

pesticides. The impact of a pathogen beyond actual pustules of bean rust was mainly studied through 

measurement of disease effects on net photosynthesis as shown by Lopes & Berger (2001). Yield of a plant is 

basically the integral of photosynthesis in leaves, although respiration, a few grams of nutrients from the soil 

and to some extent photosynthesis in organs other than leaves contribute to actual yield (Waggoner & Berger, 

1987).  

 

 Thus, the present research work deals with the management of bean rust by foliar spraying of plant extract 

formulation, “Panchparni Extract” and their impact in recovery of photosynthetic pigments in leaves. 

 

MATERIALS AND METHODS 

 

Preparation of plant extracts: 
An aqueous „Panchparni extract‟ was prepared by using an equivalent quantity of leaves of Eupatorium 

odoratum, Eucalyptus globulus, Azadirachta indica, Vitex nigundo and Datura metel (1:1:1:1:1). The mixed 

leaves extract was filtered through four layered muslin cloth. This filtrate was then centrifuged at 1600 RPM for 

5 minutes to avoid debris. The supernatant fron centrifugation was considered as a stock solution. The 10% 

concentration of „Panchparni extract‟ was prepared by adding distilled water in to the stock solution. The 

formulation is then supplied to farmer for spraying. 

 

Field experiment: 

For the management of bean rust, experiment was conducted in the farm of Mr. Dilip Ghare of Gharewadi 

village in Karad tehsil during September of 2015. A widely used local variety- „Divashi‟ has been sown in the 

farm. One row of bed sown with bean crop kept as it is without spraying. The remaining beds were sprayed with 

„Panchparni extract‟ at certain interval of time. The sum totals of three sprayings were carried out on naturally 

originated rust infection. The first spray was employed at the time of beginning of disease i.e. 90 after sowing. 

The second and third sprayings were taken place after the interval of fifteen days i.e. 105 and 120 days after 

sowing. 

 

Evaluation of disease intensity: 
The efficacy of „Panchparni extract‟ was compared to plot without application of spray. The intensity of disease 

was recorded by selecting five plants at random from each of the plot was selected for recording observations. 

From each plant, five leaflets from top, middle and bottom portions were chosen for recording observation. The 

percent disease intensity was examined by using 0-9 scale (Mayee and Datar, 1986). It has been described here 

under: 

 

Scale 
0 = No pustules; 

1 = 1-10% leaf area covered with rust pustules,  

3 = 11-25% leaf area covered with rust pustules,   

5 = 26-50% leaf area covered with rust pustules,  

7 = 51-75% leaf area covered with rust pustules and  

 

9 = > 75% leaflet area covered with rust pustules 
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The percent disease index (PDI) and percent disease control (PDC) of the rust developed from natural inoculums were 

measured at fifteen days interval after the appearance of the first symptoms and calculated by Wheeler‟s (1969) formula. 

 

Sum of numerical values grades 100 

PDI= ------------------------------------------ X ------------------------------------ 

Number of plants observed Maximum disease rating 

              Where,   

                          PDI= Percent Disease Index, 

PDI in control – PDI in treatment  

PDC= ----------------------------------------------- X 100 

PDI in control 

              

  Where, 

 

              PDC= Percent Disease Control, 

 

              PDI= Percent Disease Index 

 

Estimation of Photosynthetic pigments: 

Chlorophylls were estimated by following method of Arnon (1949). The carotenoids were estimated from the same acetone 

extract of chlorophylls as per the methods described by Kirk and Allen (1965). 

 

Application of ‘Panchparni Extract’ Spray 

Supply of Panchparni Extract to Farmer 

   Bean field                                Spraying on bean crop 

 Non- sprayed Bean plants              Sprayed on bean plants 
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RESULTS AND DISCUSSION 

 

Effect of Panchparni Extract on Bean rust:  

The Percent Disease Index (PDI) Percent Disease Control (PDC) of the bean rust on sprayed and no-sprayed crop beds at 

certain time intervals of period depicted in figure 2.  

 

Fig. 2. Effect of Panchparni Extract on Percent Disease Index (PDI) and Percent Disease 

       Control (PDC) Of Bean Rust 

 

 
 

Percent Disease Index was found increased with increase in sowing period. The reduction in percent disease index was 

observed after the succeeding time intervals i.e. 90, 105 and 120 days after sowing respectively. The minimum disease 

incidence (07.30%) was observed after first spray of Panchparni Extract while that of maximum (59.76%) after third spray 

in control (Without Spray).  An average Percent Disease Index (PDI) on bean after foliar spray application of Panchparni 

Extract is 14.41% and that of without spray is 44.46 %.  

 

Monda et al. (2009) studied inhibitory effects Azadirachta indica A. Juss., Carica papaya L, Urtica massaica L. and 

Nicotiana tabacum L. against bean rust in field. The plant extract of Artemisia vulgaris showed significant property in 

reducing rust development in the bean fields (Chhetry and Mangang, 2012). In the same way, „Panchaparni‟ extract spray 

was detected significantly superior in controlling bean rust disease. 

 

Effect of Panchparni Extract on photosynthetic pigments of bean 

The amounts of photosynthetic pigments in healthy, diseased, treated bean plants were studied and represented in figure 3. 
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Fig. 3. Effect of Panchparni Extract on Photosynthetic pigments of bean 

 

 
 

 The maximum amount of photosynthetic pigments was observed in healthy bean plants and that of minimum in diseased 

ones. 

 

The amount of photosynthetic pigments in healthy bean plant studied and recorded as chlorophyll-a (23.21 mg.100g
-1

), 

chlorophyll-b (14.73 mg.100g
-1

), total chlorophyll (41.94 mg.100g
-1

) and carotenoids (19.51 mg.100g
-1

). Whereas, diseased 

plant were showed amount of chlorophyll-a (9.58 mg.100g
-1

), chlorophyll-b (3.51 mg.100g
-1

), total chlorophyll (13.23 

mg.100g
-1

) and carotenoids (7.31 mg.100g
-1

) after infection. Similarly, the amount of photosynthetic pigments observed in 

treated bean plants i.e. after foliar spray application of „Panchparni Extract‟ as chlorophyll-a (18.23 mg.100g
-1

), 

chlorophyll-b (10.75 mg.100g
-1

), total chlorophyll (28.73  mg.100g
-1

) and carotenoids (14.23 mg.100g
-1

).  

 

The fungal infection has inhibitory effect on chlorophylls and carotenoids (Hashem and Hamada, 2002). Several studies 

have reported the effect of bean rust on photosynthetic activity. According to Livne (1964) the photosynthetic activity was 

found to be decreased when bean was inoculated with rust. Bojtor et al. (2019) recorded significant reduction in the relative 

chlorophyll content due to rust disease on bean. The observations of photosynthetic pigments from healthy plants were used 

for comparison among diseased and treated plants after application of „Panchparni Extract‟. It was detected that diseased 

plants showed reduction in amount of photosynthetic pigments as compared to healthy plants. On the other hand, spraying 

of Panchparni Extract formulation on diseased plants resulted in the enhancement of photosynthetic pigments. The 

reduction in chlorophyll content in diseased leaves of bean was observed during present investigation which was recovered 

after the spraying of „Panchparni Extract‟. 

 

CONCLUSION 

 

The crop diseases are generally controlled by using chemical fungicides which proved to be harmful to soil, water, 

environment and animals including humans. An eco-friendly approach of controlling bean rust disease by means of plant 

extract formulation is adopted in the present research work. It is found that „Panchparni extract‟ was efficiently reduced the 

disease incidence accompanied by increase in the photosynthetic pigments. 
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