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Abstract 
A field experiment was conducted using Spent Mushroom Compost, Pseudomonas fluorescens and 

Microalgae at Central Research Field of SHUATS. Potato is prone to several deadly pathogens which 

disrupts the growth of the plant and cause severe economic loss by destroying the whole plant. Early 

Blight is one among the disease caused by a plant pathogenic fungi Alternaria solani, that can lead to 

heavy losses in the yield of potato. In order to study about mitigating the foliar damage caused by the 

pathogen through biological control method, an experiment was performed in SHUATS, Allahabad 

during 2021-2022 to evaluate the different doses of Pseudomonas fluorescens 1% and Microalgae viz. 

1%, 2%, 3%, 4% and 5% along with Bavistin as treated checked against Early Blight of Potato. The 

result shows that P. fluorescens @ 1% + Microalgae @ 5% was superior over all treatments, recording 

the minimum disease intensity at 60, 75, 90 and 105 DAS (9.34%, 14.33%, 17.52% and 34.60%) over the 

control (untreated checked). Hence, the biocontrol agent Pseudomonas fluorescens and Microalgae can 

be used to direct Alternaria solani causing early blight of potato. 
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Introduction 

Early blight is one of the most important fungal diseases of potato and is spread worldwide in 

all major potato growing areas. The causal organism of early blight was first described by as 

Macrosporium solani (Waals et al., 2001) [14]. Plant diseases result from complex interactions 

among plants, pathogens, and the environment. Among these control strategies, Biological 

Control is one of the most economic and eco-friendly methods to control plant diseases by 

suppression of populations of plant pathogens using living organisms (Heimpel and Mills, 

2017) [7]. 

Fluorescent pseudomonads are the dominant group of bacterial biocontrol agents currently 

studied as they are aggressive colonisers of plant surfaces and produce a range of broad 

spectrum antifungal compounds. Pseudomonas fluorescens is an effective biocontrol agent of 

various diseases caused by soil borne pathogens (Defago et at., 1990) [5]. The integration of 

disease management approaches with fewer effects on the environment and humans is 

important for sustainable agricultural production (Alabouvette et al., 2006) [1]. They compete 

for space and nutrients with A. solani and can produce metabolites that hinder pathogen 

development or parasitise its mycelium (Alabouvette et al., 2006) [1].  

Microalgae are classified mainly considering their pigmentation, life cycle and cell structure. 

Microalgae are able to produce biomass that might be used in different sectors such as: Fuel, 

food, animal feed, pharmaceutical and crop productions (Metting et al., 1990) [10]. Regarding 

crop productions, microalgae contain high levels of macronutrients and micronutrients 

essential for an optimal crop growth and development. Moreover, microalgae showed to have 

potential application as biostimulants and biofertilizers (Gracia et al., 2016, Shaaban et al., 

2001, Khan et al., 2009) [6, 11, 9].  

Bavistin is a broad spectrum systemic fungicide containing 50% WP carbendazim. 

Carbendazim 50%WP is effective against a wide range of pathogenic fungi and is highly 

specific in its control of important plant pathogens on a variety of crops, ornamental plants and 

plantation crops (Choudhary et al., 2012) [2].  
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SMC possesses many beneficial characteristics including a 

relatively low bulk density, a low level of heavy metals, and 

an absence of plant pathogens and weed seeds (Curtin and 

Mullen, 2007; Zhang and Sun, 2014) [4, 15]. Spent Mushroom 

Compost (SMC) contains appreciable amounts of Potassium 

and Calcium and other plant nutrients as well high organic 

matter content and consistently low heavy metal content 

(Jordan et al., 2008) [8]. 

 

Materials and Methods  

The experiment was conducted at the experimental research 

plot of the department of Plant Pathology, Sam Higginbottom 

University of Agriculture, Technology and Sciences, during 

the Rabi season of 2021 to 2022.  

The experiment was laid out in a randomized block design 

with 7 treatments and 3 replications. Spent Mushroom 

Compost was first applied @ 3tonnes/ha as basal seven days 

before sowing the potato tubers. The tubers were sown upon 

the ridges with a spacing of 60 cm maintaining plant to plant 

spacing of 15 cm in a plot size of 2×2 m2. 

 

Procurement of fluorescent pseudomonads 

The antagonistic bacteria Pseudomonas fluorescens was 

manufactured by Amruth Organic Fertilizers and bought from 

AGROSIAA harvesting growth, containing a liquid 

formulation of 1×108 CFUs/ml. It was applied to the plants in 

the form of foliar spray after the first appearance of the 

symptoms of Early blight of Potato at a dose of 1% (1 

ml/1000 L) at 15 days interval for 4 times.  

 

Procurement of Microalgae 

Microalgae was manufactured by Phycoline Technologies 

Pvt. Ltd and bought from BiotikTM OGL. It was applied to the 

plants at Tillering stage and subsequently at 15 days interval 

at different doses. 1%, 2%, 3%, 4% and 5% for 4 times 

through irrigation. 

 

Percent Disease intensity 

Percent Disease intensity (%) was recorded at 60, 75, 90 and 

105 days after incidence of early blight by the formula given 

by (Vincent, 1947) [13]. 

Disease intensity (%) = 
Sum of all numerical rating

Total no.of compound leaves observed × maximum grade 
× 100 

 
Table 1: Rating Scale (0-5) for measuring disease intensity of early 

blight of potato. 
 

Scale Description 

0 Free from infection (no visible symptoms) 

1 1 – 10% leaf area damaged. 

2 10.1 – 20% leaf area damaged. 

3 20.1 –50% leaf area damaged. 

4 50.1 – 75% leaf area damaged. 

5 Above 75% leaf area damaged. 

  

Results and Discussion  

The results of the experiment under field condition regarding 

in management of early blight of potato caused by A. solani 

were presented here.  

The result presented in table no. 2 reveals that all the 

treatment was effective and reduced the disease index of early 

blight. The minimum disease intensity at 60 DAS was 

recorded in T6 - (9.34%) followed by T5 - (10.42%), T4 - 

(11.32%), T3 - (12.26%), T2 - (13.97%), over treated checked 

T1 – (8.53%) and untreated checked T0 – (14.28%). The 

minimum disease intensity at 75 DAS was recorded in T6 - 

(14.33%) followed by T5 - (15.28%), T4 - (16.38%), T3 - 

(16.87%), T2 - (19.39%) over the treated checked T1-

(13.22%) and untreated checked T0 – (20.55%). The 

minimum disease intensity at 90 DAS was recorded in T6 - 

(17.52%) followed by T5 - (19.21%), T4 - (21.95%), T3 - 

(22.54%), T2 - (24.63%) over treated checked T1 – (16.41%) 

and untreated checked T0 – (28.48%). The minimum disease 

intensity at 105 DAS was recorded in T6 - (34.60%) followed 

by T5 - (36.93%), T4 - (39.0%), T3 - (39.83%), T2 - 

(42.17%) over treated checked T1 - (32.97%) and untreated 

checked T0 – (44.67%). The usage of SMC, Pseudomonas 

fluorescens 1% with Microalgae 5% reduced the disease 

intensity of Early blight of potato by 22.5% compared to 

control at 105 DAS.  

The above results are in agreement with the findings of 

Cupples et al., (2013) [3] who evaluated the efficacy of 

Streptomycetes + Pseudomonad combination in the 

management of selected bacterial and fungal diseases of 

tomatoes under field condition. It was revealed that the spray 

of Pseudomonas fluorescens with Streptomycin species 

showed significant reduction to the foliar infection under field 

trails conducted on 2005. Toribio et al, (2021) [12] whose 

findings also agrees with the above result as the selected 

Microalgal strains (Leptolyngbya-1267 and Scenedesmus-677) 

were effective in reducing the infectivity index of the tomato 

plant blocks which are infected with Clavibacter 

michiganensis subsp. michiganensis.  

 
Table 2: Effect of Spent Mushroom Compost, P. fluorescens and different doses of Microalgae on disease intensity of Early Blight of Potato on 

60, 75, 90 and 105 DAS. 
 

Treatment 

No. 
Treatment name 

Disease Incidence (%) Reduction in Disease Intensity 

(%) 105 DAS 60 DAS 75 DAS 90 DAS 105 DAS 

T0 Control + SMC 14.28 20.55 28.48 44.67 - 

T1 Bavistin + SMC 8.53 13.22 16.41 32.97 26.2 

T2 Pseudomonas fluorescens + SMC + Microalgae 1% 13.97 19.39 24.63 42.17 5.6 

T3 Pseudomonas fluorescens + SMC + Microalgae 2% 12.26 16.87 22.54 39.83 10.8 

T4 Pseudomonas fluorescens + SMC + Microalgae 3% 11.32 16.38 21.95 39 12.7 

T5 Pseudomonas fluorescens + SMC + Microalgae 4% 10.42 15.28 19.21 36.93 17.3 

T6 Pseudomonas fluorescens + SMC + Microalgae 5% 9.34 14.33 17.52 34.60 22.5 

CD at 5% 0.44 0.61 0.94 1.35 
 

S.Ed (±) 0.20 0.28 0.43 1.97 
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Fig 1: Effect of Spent Mushroom Compost, P. fluorescens and 

different doses of Microalgae on disease intensity of Early Blight of 

Potato on 60, 75, 90 and 105 DAS 

 

Conclusion 

Different concentrations of Pseudomonas fluorescens with 

Microalgae and Bavistin were evaluated against early blight 

of potato caused by Alternaria solani. Based on the result, it 

was concluded that applications of selected antagonists 

suppressed the effects of early blight by 22.5% in potato 

under field conditions. Integrating the microbial antagonists in 

the management of potato early blight will be beneficial for 

the sustainable production of potatoes as microbial 

antagonists have fewer negative effects on the environment 

and human health. However, the present study was limited to 

one crop season under Prayagraj conditions, therefore to 

substantiate the present result more trials are needed for 2-3 

seasons for further recommendations.  

 

Reference 

1. Alabouvette C, Olivain C, Steinberg C. Biological 

control of plant diseases: The European situation. 

European Journal of Plant Pathology 2006;114:329-341. 

2. Choudhary CS, Jain SC, Kumar R, Choudhary JS. 

Efficacy of different fungicides, biocides and botanical 

extract seed treatment for controlling seed – borne 

Colletotrichum sp. in Chilli (Capsicum annum L.). 

International Quarterly Journal Of Life Science 

2012;8(1):2013. 

3. Cuppels DA, Higham J, Traquair JA. Efficacy of selected 

streptomycetes and a Streptomycete + pseudomonad 

combination in the management of selected bacterial and 

fungal diseases of tomatoes. Biological Control 

2013;67(2013):361-372. 

4. Curtin J, Mullen G. Physical properties of some 

intensively cultivated soils of Ireland amended with spent 

mushroom compost, Land Degrad. Dev. 2007;18:355–

368. 

5. Defago G, Berling CH, Burger UD, Haas D, Kahr G, 

Keel C, Voisard C, Wirthner P, Wiithrich B. Suppression 

of Black Root Rot of Tobacco and Other Root Diseases 

by Strains of Pseudomonas fluorescens: Potential 

Applications and Mechanisms; c1990. 

6. Garcia-Gonzalez J, Sommerfeld M. Biofertiliser and 

biostimulant properties of microalga Acutodesmus 

dimorphus. Journal of Applied Phycology. 2016;28:1051-

1061. 

7. Heimpel GE, Mills N. Biological Control - Ecology and 

Applications. Cambridge: Cambridge University Press; 

c2017 

8. Jordan SN, Mullen G, Courtney R. Utilization of spent 

mushroom compost for the revegetation of lead–zinc 

tailings: Effects on physicochemical properties of tailings 

and growth of Lolium perenne. Bioresource Technology 

2008;99:8125–8129. 

9. Khan SA, Hussain MZ, Prasad S, Banerjee UC. Prospects 

of biodiesel production from microalgae in India. Renew. 

Sustain. Energy Rev. 2009;13;2361-2372. 

10. Metting B, Zimmerman WJ, Crouch IJ, van Staden J. 

Agronomic use of seaweeds and microalgae. In Akatsuka 

I (Ed), Introduction to Applied Phycology, SPB 

Academic Publishing, The Hague, The Netherlands; 

c1990. p. 589-627. 

11. Shaaban MM. Nutritional status and growth of maize 

plants as affected by green microalgae as soil additives. J 

Biol. Sci. 2001;6:475-479. 

12. Toribio AJ, Jurado MM, Esterella FS, Gonzalez JAL, 

Gallardo MRM, Lopaz MJ. Application of sonicated 

extracts of cyanobacteria and microalgae for the 

mitigation of bacterial canker in tomato seedlings. 

Journal of Applied Phycology. 2021;33:3817-3829.  

13. Vincent JM. Distortion of fungal hyphae in the presence 

of certain inhibitors. Nature. 1947;159:239-241. 

14. Waals JE, Korsten L, Aveling TAS. A review of early 

blight of potato. African Plant Protection, 2001;7(2)  

15. Zhang L, Sun X. Changes in physical, chemical, and 

microbiological properties during the two-stage co-

composting of green waste with spent mushroom 

compost and biochar, Bioresource Technol. 

2014;17(1):274–284. 

 

https://www.thepharmajournal.com/

