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Rust of Lablab purpureus (L.) Sweet, is caused due to Uromyces appendiculatus 

F. Strauss and reduces the yield. An effort was taken to control rust disease using 

the phytofungicides. Aqueous extracts of thirteen plants were used as a source of 

phytofungicide to test the urediospore germination. In addition, a new 

formulation, ‘Panchparni extract’ is also tested against urediospore germination. 

The chemical fungicide Propiconazole (0.1%) is used as a standard check and 

the distilled water as a control. The ‘Panchparni extract’, bulb extract of Allium 

sativum L., leaf extracts of Eupatorium odoratum L. and Ageratum conyzoids L. 

were efficiently lowered the urediospore germination as compared to other 

treatments. The seven superior phytofungicides and a ‘Panchparni extract’ were 

subjected for the control of bean rust in the field. The Panchparni extract, Allium 

sativum (bulb extract) and Eupatorium odoratum showed the least percent 

disease index and most percent disease control in the field.  
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INTRODUCTION 

Rusts are the plant diseases caused 

by pathogenic fungi of the order Pucciniales. There 

are about 168 genera and around 7000 species of 

rust. An infection appears on the leaves, petioles, 

tender shoots, stem, fruits etc. Plants appear stunted, 

chlorotic or discolored due to the severe rust 

infection. Rust sporulates on affected plant parts 

(Mohanan, 2010). Lablab purpureus (L.) Sweet, 

commonly known as hyacinth bean, lablab bean, is 

an annual plant belonging to the family Fabaceae, 

distributed throughout the world. It has a unique 

position among legume vegetables (Biju et al., 

2001). The bean rust fungus Uromyces 

appendiculatus F. Strauss is a worldwide important 

disease of Lablab purpureus (L.) 

Sweet., potentially cause the loss in yield up to 

50%. It found in locations where humid conditions, 

extensive dew periods, and cool conditions exist 

during the bean growing season (Berger et al., 

1995; D Jesus Junior et al., 2001). 

 The consumption of chemical fungicides in 

agricultural crops causes huge economic loss to 

farmers; it reduces crop quality and increases the 

cost of effort to control pathogenic fungi. Fungi can 

cause disasters on the crops and the metabolites of 

many fungi may have an adverse impact on plants, 

such as suppression of seed germination, 

malformation, and retardation of seedling growth 

(Rice, 1995; Lynch and Clark, 1984). Several 

researchers suggested the use of plant extracts for 

their antifungal activity offers an economical, safe 

and easily nearby alternative approach for the 

management of leaf spot disease of groundnut 

(Rahman and Hossain, 1996). The extensive use of 

fungicides against fungal disease creates long-

standing residues in food and in the environment 

(Petit et al., 2008). 
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It will put forth adverse effects on soil and 

potentially create a risk to the long-term fertility of 

the soil (Wightwick et al., 2008; Komarek et al., 

2010). In addition, the increasing utilization of 

fungicides has resulted in a remarkable increase in 

the fungal resistance (Bertrand and Padgett 1997; 

Horton et al., 2004). It is necessary to reduce 

extreme dependence on herbicides and fungicides. 

Certainly, the search for natural compounds and 

management methods are supposed to be the right 

alternatives to the classical pesticides and 

fungicides. A number of plants have been 

demonstrated to control pathogenic fungi (Khandare 

and Vasait, 2017; Manoorkar et al., 2015; Gawade 

et al., 2014; Mogle and Mhaske, 2012; Vasantha et 

al., 2012). Therefore, it is a precise approach to 

explore the plants as a source of phytofungicides. 

 

MATERIALS AND METHODS  

Selection of bean variety and Plant materials  

A local variety – ‘Divashi’, commonly 

cultivated by the local people was selected. The 

leaves of different plants such as Tridax 

procumbens L., Euphorbia hirta L., Hyptis 

suaveolens (L.) Poit., Oxalis corniculata L., 

Pongamia pinnata (L.) Pierre, Datura metel L., 

Launaea procumbens (Roxb.) Ramayya & 

Rajgopal, Ageratum coenyzoids L., Blumia lacera 

(Burm. F.) DC., Eupatorium odoratum L., 

Alternanthera pungens H. B. & K., Eucalyptus 

globulus, Azadirachta indica, Vitex nigundo and 

bulb of Allium sativum L. were collected from 

agricultural fields in Satara district and brought to 

the laboratory. 

Preparation of extract 

Aqueous extract were prepared for the 

experimental purpose. The plant parts such as 

leaves and bulb were washed with tap water for few 

times and blotted to dry. Five grams of each 

selected plant material were crushed in a mortar and 

pestle with 5 ml sterile distilled water. The extract 

was filtered through four layered muslin cloth. The 

filtrate was centrifuged at 1600 RPM for 5 minutes. 

An aqueous formulation ‘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 supernatant was considered as a 

stock solution and then made concentrations of 1, 3, 

5 and 7% by adding distilled water. The distilled 

water was used as a control. 

Inhibitory activity of phytofungicides in 

laboratory conditions 

 The urediospores of Uromyces 

appendiculatus were isolated from urediopustules 

of diseased bean leaves and used as an assessment 

organism. Different concentrations of the ten plant 

extracts along with ‘Panchparni extract’ were tested 

for the germination of urediospore in laboratory 

condition over control on a glass slide. A chemical 

fungicide Propiconazole (0.1%) was used as a 

standard check. A drop of various concentrations of 

plant extract was placed on the slides. Fresh spores 

collected from a single pustule were located in the 

drop of plant extract. In this way that 20 - 30 spores 

per microscopic field could be easily observed. All 

the slides were put on moist blotting paper for 

incubation for 6, 12 and 24 hours respectively. The 

total number of spores and germinated spores under 

the microscopic field (40X) had been counted and 

plotted in observation table. The mean of three 

observations from dissimilar microscopic fields was 

calculated and considered as replication I. In the 

same way, replication II and III was considered.  

Effect of foliar spray application of 

phytofungicides against bean rust in field 

conditions 

A field experiment was conducted in the farm 

of Wing village in Karad tehsil. A randomized 

block design was laid out with ten treatments and 

three replications in the third week of Jun 2015. The 

seeds were sown in 1x1 m plots on the raised bed. 

A spacing of 50 cm between rows and 20 cm 

between the plants was maintained as commonly 

practiced by the local farmer. Seven plant extracts 

viz., Tridax procumbens, Eupatorium odoratum, 

Hyptis suaveolens, Allium sativum Pongamia 

pinnata, Launaea procumbens, Ageratum 

coenyzoids and a formulation, ‘Panchparni extract’, 

with chemical fungicide Propiconazole (0.1%) were 

utilized for the spray by keeping three replications. 

Plant extracts along with ‘Panchparni extract’ of 7% 

concentration were subjected for the field study. 

The efficacy of each phytofungicide was compared 

with control plot sprayed with water. Three 

spraying were carried out, first at the time of 

initiation of disease. The second and third spraying 

were taken after the interval of fifteen days. 

The percent disease index (PDI) was estimated 

by using 0-9 scale (Mayee and Datar, 1986). 

Consequently, the intensity of disease was traced by 

selecting five plants randomly from each of the 

plots selected for recording observations. From each 

plant, five leaflets of the top, middle and bottom 

portions were chosen for recording observation. 
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Further, the percent disease index (PDI) and 

percent disease control (PDC) of the rust developed 

from the natural inoculum were observed at fifteen 

days interval after the appearance of the first 

symptoms and calculated by using Wheeler’s 

(1969) formula.  

Formulae: 

The percentage of spore germination was achieved 

by the formula (Raghavendra, 2005). 

 

               

Where, 

                             

 

PG = Percent germination 

A = Number of spores germinated 

B = Total number of spores observed 

Percent inhibition of urediospores over control was 

projected using the following formula given by 

Vincent (1947). 

 

 

 

 Where, 

 

C = Percent germination of urediospores in control 

T = Percent germination of urediospores in 

treatment  

 

 

 
The intensity of disease was calculated by 0-9 scale 

given by Mayee and Datar (1986). Score 

Description of scale: 

0 = No pustules 

1 = 1-10% leaflet area covered with rust pustules 

3 = 11-25% leaflet area covered with rust pustules 

5 = 26-50% leaflet area covered with rust pustules 

7 = 51-75% leaflet area covered with rust pustules 

9 = > 75% leaflet area covered with rust pustues 

The percent disease index (PDI) was estimated 

with the above scales by using Wheeler’s (1969) 

formula.  

 

 

 

 

 

 

 

Where, 

            PDI= Percent Disease Index 

The percent disease control (PDC) by using Wheeler’s (1969) formula.  

 

 

 

 

 

 

Where, 

     PDC= Percent Disease Control,  

     PDI= Percent Disease Index 

 

                  A 

      PG= ------- X 100 

                  B 
 

      C-T 

Percent Inhibition = ------- X 100 

                   C 

             Sum of numerical values grades                         100                   

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

                Number of plants observed                 Maximum disease rating 

 

             PDI in control – PDI in treatment                                    

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

                            PDI in control 
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Statistical analysis  

Data were recorded from laboratory and field 

experiments using suitable methods for randomized 

block design. Analysis of variance (ANOVA) on 

the data was performed and treatment means were 

separated using the Duncan’s Multiple Range Test. 

The ANOVA was performed with SPSS 16.0 

software. Standard error (S.E.) had been calculated. 

The effects were considered significant when the P 

value of ANOVA test was < 0.05.   

 

RESULTS AND DISCUSSION 

Inhibitory effect of phytofungicides on 

urediospore germination of Uromyces 

appendiculatus F. Strauss in laboratory 

condition: 

The aqueous extracts of twelve plants and 

‘Panchparni extract’ used for testing urediospore 

germination. A chemical fungicide Propiconazole 

(0.1%) was used as a standard check and distilled 

water as a control.  

 

Plate 2: Inhibitary effect of phytofungicides on uredospore germination 
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An inhibition of urediospore germination of 

Uromyces appendiculatus was checked in different 

concentrations of plant extracts at various 

incubation periods is altogether presented in table 

1and depicted in graph 1. 

Plant extract treatments showed effect on 

inhibition percentage of urediospore germination. 

The 7 % concentration of plant extracts with 6 hour 

incubation period was found effective than other 

concentrations and incubation periods.  The 

Panchparni extract was proved significantly 

superior over all other treatments and control. It 

showed 90.45 % inhibition of urediospore 

germination in 7% concentration of extract at 6 

hour incubation period. Allium sativum bulb extract 

was found second most significant treatment 

showed 82.18 % inhibition of urediospore 

germination. Eupatorium odoratum and Ageratum 

conyzoides were also found better effective which 

showed 77.08 and 76.82 % inhibition of 

urediospore germination. Other plant treatments 

namely, Hyptis suaveolens, Launaea procumbens, 

Tridax procumbens, Datura metel, Pongamia 

pinnata, Blumia  lacera, Euphorbia hirta, 

Alternanthera pungens, Oxalis corniculata etc. 

were found effective against the urediospore 

germination as compared to control. 

  The present work is related with the work 

of other scientists. Devi et al. (2013) tested extracts 

of twenty plants against the spore germination of 

Alternaria helianthi. He found that A. indica leaf 

extract was very effective against A. helianthi and 

can be used to manage this fungus under field 

condition. Amadi et al. (2014) reported good effects 

of ginger and guava extracts on spore germination 

of Aspergillus niger, Rhizophus stolonifer and 

Fusarium sp. According to Patil and Kamble (2014) 

Alternanthera pungens showed 47.58 % inhibition 

of urediospore germination of Uromyces ciceris- 

aeritini in 3 % concentration at 6 hour incubation 

period.  

Suresh et al. (1997) extracted two 

limonoids from the neem tree and tested their 

antifungal activity against groundnut rust. The 

extract compounds reduced the number of pustules 

and accordingly the disease severity. As chemicals 

are harmful to the environment, human health plant 

extracts are the better alternative to controlling the 

plant diseases. Considering the harmful impact of 

fungicides on environment and health use of 

alternative methods are necessary to control 

diseases. Biological control has been proposed as a 

replacement of chemical control against plant 

disease (Harman, 2000). 

The exploitation of plant extracts for their 

antimicrobial activity has been the theme of 

research by many workers. It has been carried out in 

this field in recent times, to discover new 

antimicrobial drugs of plant origin (Sardari et al., 

1998; Werner et al., 1999; Kudi et al., 1999; 

Perumalasamy and Ignachimuthu, 2000; Oudhia, 

2001; Mohan et al., 2005).  

 

Table 2. Effect of phytofungicidal spray on Percent Disease Index (PDI) of bean rust. 

 

Note: - * Each value is a mean of three replicates. Means followed by the same letter along the column are 

not significantly different (P < 0.05) using Duncan’s Multiple Range Test, 

* SE ± - Standard error. 

Tr. No.    Treatment 

(7 % extract) 

Percent Disease Index (PDI) 

 

Pooled 

Mean 

Days after sowing 

90 105 120 

1 Tridax Procumbens 12.34 ef 22.34 e 34.56 ef 23.08 

2 Eupatorium odoratum 9.50 cd 17.65 c 28.88 d 18.68 

3 Hyptis suaveolens 13.33 f 24.81 f 36.29 fg 24.81 

4 Allium sativum 8.0247 c 15.06 b 24.93 c 16.00 

5 Pongamia pinnata 13.95 f 24.93 f 37.53 g 25.47 

6 Launaea procumbens 11.48 e 20.98 de 32.59 e 21.68 

7 Ageratum coenyzoids 10.74 de 20.37 d 30.00 d 20.37 

8 Panchparni extract 5.30 b 9.87 a 17.65 b 10.94 

9 Propiconazole (0.1 %) 2.83 a 8.27 a 12.59 a 7.90 

10 Control (D. W.) 28.76 g 43.70 g 60.00 h 44.15 

 SE ± 1.23 1.748 2.27 2.34 
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Patil and Kamble (2015) found that 

Eupatorium odoratum and Hyptis suaveolens 

showed better inhibition of urediospore germination 

of Uromyces vignae causing cowpea rust. 

Obongoya et al. (2010) also studied the efficiency 

of aqueous plant extracts of Azadirachta indica, 

Tagetes minuta, Nicotiana tobacum and Vinca 

rosea against soil-borne fungi, Fusarium 

oxysporum Schl. f. sp. phaseoli of common bean.  

Field experiments  

The following seven plants and ‘Panchparni extract’ 

were selected for their foliar spray application 

against rust of bean. The chemical fungicide 

Propiconazole (0.1%) and water spray were also 

utilized for the foliar spray as a standard check and 

control respectively. 

Effect of plant extracts on the Percent Disease 

Index (PDI) of bean rust:  

The Percent Disease Index (PDI) after the 

foliar spray applications of various treatments at 

different time intervals of period is collectively 

represented in table 2.  

Percent Disease Index was increased as per 

treatment with increase in sowing period. The 

minimum disease index was observed after first 

spray i.e. 90 days after sowing than 105 and 120 

days in all treatments. 

 

 
 

Graph 2. Effect of phytofungicides on Percent Disease Index of bean rust. Data points represent the 

mean values after 7 %  concentration of plant extracts at 90, 105 and 120 days after sowing. 

 

The reduction in percent disease index was 

observed after the succeeding time intervals i.e. 105 

and 120 days after sowing respectively.  In case of 

spore germination study 7 % concentration was 

more effective. Therefore only 7 % concentration of 

plant extracts was used for the foliar spray 

application. The maximum percent disease index 

was observed in control i. e. 28.76, 43.70 and 60.00 

% on 90, 105 and 120 days after sowing. An 

average PDI after the water spray is 44.15 %. Other 

treatments were compared with control.  

The Propiconazole (0.1 %) was proved most 

effective treatment. It showed 7.90 % average PDI. 

The Panchaparni extract was significantly superior 

(PDI- 10.94 %) over other plant treatments 

followed by Allium sativum, Eupatorium odoratum, 

Ageratum coenyzoids and Launaea procumbens. 

The result of present investigation was 

correlated with the results of many researchers. 

Tunwari and Nahunnaro (2014) used extracts of 

Azadirachta indica, Jatropha curcas, Alium 

sativum, Ocimum gratissimum and Eupatorium 

odoratum against cercospora leaf spot of sesame. 

Suleiman and Emua  (2009) evaluated Zingiber 

officinale, Aloe vera, Garcinia cola and Azadirachta 

indica extracts to protect the root rot of cowpea 

caused by Pythium aphanidermatum in the field. 
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Naz et al. (2014) tested aqueous leaf extracts of 

Jacaranda mimosifolia, Thevetia peruviana and 

Calotropis procera to control leaf rust of wheat. 

According to Rathi and Singh (2010) aqueous 

extract of Allium sativum was found effective to 

control white rust Alternaria blight of Indian 

mustard. Pawar (2013) found that Allium sativum 

bulb extract was effectively reduced the percent 

disease index on wheat rust to 16.45 %. Mekonnen 

et al., (2014), proved that D. stramonium, M. 

lanceolata and M. ferruginea were found 

comprehensively efficient botanical extracts both in 

the greenhouse and field condition for the control of 

spearmint leaf rust. Wheat rust caused by Puccinia 

recondita was controlled by leaf extracts by Plant 

extracts (Chaudhari and Chaudhari, 2013).  

 

Plate 3: Randomized Block design for Bean 

 

 
Effect of plant extracts on the Percent Disease 

Control (PDC) of bean rust:  

The Percent Disease Control (PDC) after 

the foliar spray applications of various treatments at 

different time intervals of period is collectively 

represented in table 3. The maximum percent 

disease control was observed after first spray i.e. 

after 90 days of sowing in plant treatments. The 

percent disease control was reduced after time 

intervals i.e. 105 and 120 days. 



 

 http://jbsd.in 516                                ISSN: 2229-3469 (Print) 

Kamble and Patil 

Table 3. Effect of phytofungicidal spray on Percent Disease Control (PDC) of bean rust. 

Tr. No. 

 

           Treatment 

(7 % extract) 

Percent Disease Control (PDC) 

 

Pooled 

Mean 

Days after sowing 

90 105 120 

1 Tridax Procumbens 57.98 c 48.84 c 42.91 c 49.91 

2 Eupatorium odoratum 67.57 f 61.90 e 52.97 f 60.82 

3 Hyptis suaveolens 54.18 b 44.11 b 40.04 b 46.11 

4 Allium sativum 72.97 g 66.00 f 59.19 g 66.05 

5 Pongamia pinnata 52.65 b 45.13 b 38.21 b 45.33 

6 Launaea procumbens 60.60 d 52.90 d 47.09 d 53.53 

7 Ageratum coenyzoids 63.45 e 54.25 d 50.86 e 56.19 

8 Panchparni extract 81.90 h 77.87 g 71.61 h 77.13 

9 Propiconazole (0.1 %) 90.69 i 81.00 h 79.68 i 83.79 

10 Control (D. W.) 0.00 a 0.00 a 0.00 a 0.00 

 SE ± 4.29 3.99 3.81 4.13 

 

Note: Each value is a mean of three replicates. Means followed by the same letter along the columnare not 

significantly different (P < 0.05) using Duncan’s Multiple Range Test, SE ± = Standard error 

 

 
 

Fig. 8. Effect of phytofungicides on Percent Disease Control of bean rust. Data points represent the 

mean values after 7 % concentration of plant extracts at 90,105, and 120 days after sowing. 

 

Propiconazole (0.1%) treatment i.e. 

standard check was found most efficient treatment 

over all other treatments. It showed 83.79 % 

maximum average percent disease control. The 

Panchparni extract was found significantly superior 

over other plant treatments and control. An average 

disease control 77.13 % was observed after the 

foliar spray of Panchparni extract and it is near to 

the standard check.  

Some other plant treatments were effective 

than control. Allium sativum, Eupatorium 

odoratum, Ageratum coenyzoids and Launaea 

procumbens were showed 66.05, 60.82, 56.19 and 

53.53 % average disease control respectively. 

The present study was supported by various 

scientists. Ngadze (2014) found that Allium sativum 

and Azadirachta indica were effective against late 

blight of potato in field. Sesan et al. (2015) found 

that higher concentration (10 and 20 %) extracts of 

Satureja hortensis, Allium sativum and Hyssopus 

officinalis were showed better activity against black 

rot of Ribes nigrum L. Nashwa and Abo-Elyousr
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(2012) tested the antifungal activity of Ocimum 

basilicum, Azadirachta indica, Eucalyptus 

chamadulonsis, Datura stramonium, Nerium 

oleander and Allium sativum to control Alternaria 

solani causing early blight disease of tomato.  

Manjappa (2015) found that aqueous 

extract spraying of Eupatorium odoratum L. 

effectively reduced blast disease of rice in field 

trails. Monda et al. (2009) studied the 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 found 

significant property in reducing rust development in 

the bean fields (Chhetry and Mangang, 2012). 

 

Plate 4: Randomized block design for Bean 

 
Conclusion:  

 The chemical means of management is 

expensive and causes environmental pollution. On 

the other hand, some plant extracts and their 

combinations showing the inhibitory effect against 

the rust disease. Therefore, use of such phyto 

fungicidal extract is an ideal alternative for the 

management of rust disease of the groundnut and 

bean. These are the convenient alternative to avoid 

environmental threats and for the ideal control of 

the crop diseases. As far nature and health 

concerned farmers should use these phyto 

fungicides to control the rust disease. This kind of 

management of groundnut and bean rust will be an 

eco friendly and cost effective method. 
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