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Abstract

Potato (Solanum tuberosum) is the third most important food crop in the world after rice and wheat in
terms of human consumption. It is attacked by many pathogens causing significant losses to potato
producers throughout the world. Among them, early blight of potato caused by Alternaria solani is one of
the major cause of concern in potato production at present. An experiment was conducted at Shuats,
Allahabad during Rabi season 2021-2022 in a randomized block design (RBD) to evaluate the different
doses of microalgae viz. 1%, 2%, 3%, 4% and 5% through irrigation in spent mushroom compost
amended plots and bavistin were kept as a treated checked along with untreated control. The results
revealed that microalgae @ 5% significantly reduced the disease intensity of Alternaria solani at 60, 75,
90 and 105 DAS (9.47%, 14.83%, 17.67% and 35.73%) as compared with other treatments. The plant
height (cm) of potato was significantly increased in microalgae @ 5% at 45, 60, 75 and 105 DAS (13.80
cm, 20.80 cm, 27.40 cm and 36.57 cm over control. Thus, the use of microalgae can be exploited for the
management of early blight (Alternaria solani) of potato.
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Introduction

Microalgae are considered as potential bio control agents as they exhibit antagonistic effect
against many plant pathogens. They can produce bioactive compounds like phytohormones,
form root associations or defend plants from pests and phytopathogens. The involvement of
microalgae in the mineralization, mobilization of organic and inorganic, major and
micronutrients, production of bioactive compounds, (polysaccharides, growth hormones,
antimicrobial compounds, etc.) can improved the plant growth and thus makes them suitable as
bio fertilizing options (Gayathri et al., 2015; Jager et al., 2010; Nilsson et al., 2002; Stirk et
al., 2013; Prasanna et al., 2016) [> & 11.15. 121 Microalgae stimulates soil microbial activity,
facilitating nutrient availability and increasing soil fertility. As a result, the plant is healthier
and grows more vigorously, enhancing crop yield and fruit quality (Renuka et al., 2018) 3],
Extensive research on the use of microalgae as bio fertilizer and soil conditioner has proved
the potential of these organisms in sustainable agriculture (Gupta et al., 2013) 1,

Potato is one of the world’s major staple crops after rice, wheat, and maize. It is the third most
important crop in terms of human consumption after rice and wheat. Potato contains a wide
range of vital nutrients such as low fatty contents, minerals and vitamins. It is a higher source
of ascorbic acid, vitamins, proteins and both macro minerals and micro minerals (Khalid et al.,
2020) 1,

The potato plant is attacked by many pathogens causing significant losses to potato and among
them early blight of potato caused by Alternaria solani is of major cause of concern in potato
production at present. In India, this disease was first reported by Butler (1903) on potato leaves
at Farrukhabad district in Uttar Pradesh (Hussain et al., 2019) 1. The primary damage of early
blight is due to premature defoliation of the plant. Symptoms show dark brown or black
lesions with concentric rings on leaves, which produce a ‘target spot’ effect. According to
FAOQ, around 30% of yields across all crops are lost due to plant pests and diseases.

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.
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Spent Mushroom Compost was first applied @ 3 tonnes/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
2x2 m2. Microalgae were applied at 1%, 2%, 3%, 4% and 5%
through irrigation at 27 days after germination and
subsequently 15 days intervals. The effect of different doses
of microalgae were compared with untreated control. The
percent disease intensity of Alternaria solani was recorded at
60, 75, 90 and 105 DAS respectively. The plant growth
parameters i.e. Plant height (cm) was recorded at 45, 60, 75
and 105 DAS respectively. The observations were recorded
on incidence of Alternaria solani from randomly selected 5
plants from each plot.

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 (Wheeler, 1969) [€],

Sum of dizeaze ratings x
Total number of rating = Maximuom dizeaze grade

Percent di ity (04) =

100

Table 1: Description of disease rating scale for Alternaria. Mayee
and Datar (1986) [17]

Grade Description of symptoms
0 No Symptoms
Less than 1% leaf area affected
1- 10% leaf area cover by spot
11-25% leaf infected
26-50% leaf area infected
more than 50% leaf infected and cover by spot

O(N[(O|W|[F—

Results and Discussion

Effect of microalgae on disease intensity of early blight of
potato

The data presented in table 2 reveals the response of
microalgae on Alternaria solani disease Intensity of potato at
60, 75, 90 and 105 DAS under field condition. The results
indicates that microalgae @ 5% was significantly superior
over all the other treatments showing minimum disease
intensity of Alternaria solani at 60, 75, 90 and 105 DAS
(9.47%, 14.83%, 17.67% and 35.73%), followed by
microalgae @ 4% (10.40%, 15.80%, 19.27% and 37.37%),
microalgae @ 3% (11.77%, 16.57%, 20.87%, 38.93%),
microalgae @ 2% (12.30%, 17.40%, 23.73%, 40.87%),
microalgae @ 1% (13.27%, 18.53%, 24.77%, 41.87%) as

https://www.thepharmajournal.com

compared to bavistin (treated checked) (5.53%, 7.20%,
11.20%, 23.27%) and control (14,47%, 21.37%, 29.27%,
45.00%). The statistical analysis of data showed that all
treatments were found significant over control.

Effect of microalgae on plant height of early blight of
potato

The data presented in table 3 reveals the response of
microalgae on plant height of potato at 60, 75, 90 and 105
DAS under field condition. The results indicates that
microalgae @ 5% significantly increased the plant height at
45, 60, 75 and 105 DAS (13.83 cm, 20.80 cm, 27.40 cm and
36.57 cm) followed by microalgae @ 4% (13.20 cm, 20.13
cm, 25.83 cm, 35.97 cm), microalgae @ 3% (12.33 cm, 18.87
cm, 25.63 cm, 35.17 cm), microalgae @ 2% (11.87 cm, 17.80
cm, 24.80 cm, 34.80 cm), microalgae @ 1% (10.67 cm, 17.00
cm, 23.67 cm, 29.40 cm) as compared to bavistin (treated
checked) (16.10 cm, 23.93 cm, 31.07 c¢cm, 39.17 cm) and
control (9.73 cm, 16.17 cm, 22.50 cm, 26.63 cm). The
statistical analysis of data showed that all treatments were
found significant over control.

The above findings are in agreement with (Michalak and
Chojnacka, 2015) [9 where they applied a growing
microalgae/cyanobacteria culture via soil application, seed
treatment, and/or foliar spray as algae has antibacterial
properties that can aid in pathogen management against soil-
borne diseases. Similar results were obtained by Kusvuran et
al., (2021) 1 who investigated the effectiveness of algae
(Chlorella vulgaris Beijerinck) foliar applications [1%, 3%, or
5% (v/v)] on mitigation of drought stress in broccoli plants.
The most effective application concentration of microalgae
was determined as 5%. The investigations revealed that the
application of microalgae is a sustainable strategy to improve
the defence system of drought-stressed broccoli plants. This
was supported by Elarroussi et al., (2016) ™ who investigated
the possibility of microalgae polysaccharides as bio stimulant
of plant growth on tomato and pepper. The treatment with
TPE solution (3 g.L-1) increased the plants size of tomato and
pepper by 20% and 30%, respectively. Kumar et al., (2018) (€]
also reported that micro algal dry biomass of Chlorella
vulgaris and Spirulina platensis improve the growth
parameters, yield attributes, bio- chemical composition, anti-
nutritional composition and minerals in onion. Similarly,
Shaaban et al., (2010) 4 evaluated green microalgae water
extract to wheat plants and found that concentration of 50%
algae extract can lead to increase in plant growth and 140%
yield increase.

Table 2: Effect of microalgae on disease Intensity (%) of early blight of potato

Disease Intensity (%)

Treatment No. Treatment Name 60 DAS 75 DAS 90 DAS 105 DAS
To Control 14.47 21.37 29.27 45.00
T1 Bavistin 5.53 7.20 11.20 23.27
T Microalgae @ 1% 13.27 18.53 24.77 41.87
T3 Microalgae @ 2% 12.30 17.40 23.73 40.87
Ta Microalgae @ 3% 11.77 16.57 20.87 38.93
Ts Microalgae @ 4% 10.40 15.80 19.27 37.37
Ts Microalgae @ 5% 9.47 14.83 17.67 35.73

CD at 5% 0.66 0.97 1.06 1.83
SE.D () 0.30 0.45 0.49 0.84
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Fig 1: Effect of microalgae on disease Intensity (%) of early blight of potato
Table 3: Effect of microalgae on plant height (cm) of potato
Plant Height (cm)
Treatment No. Treatment Name 75 DAS 60 DAS 75 DAS 105 DAS
To Control 9.73 16.17 22.50 26.63
T1 Bavistin 16.10 23.93 31.07 39.17
T2 Microalgae @ 1% 10.67 17.00 23.67 29.40
Ts Microalgae @ 2% 11.87 17.80 24.80 34.80
Ta Microalgae @ 3% 12.33 18.87 25.63 35.17
Ts Microalgae @ 4% 13.20 20.13 25.83 35.97
Te Microalgae @ 5% 13.83 20.80 27.40 36.57
CD at 5% 0.82 0.95 1.01 1.18
SE.D (¢) 0.37 0.43 0.46 0.54
50
5 M 45 DAS
D
= M 60 DAS
EE i 75 DAS
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Fig 2: Effect of microalgae on plant height (cm) of potato

Conclusion

Based on the results, it was concluded that, Ts - Microalgae @
5% was superior over all the treatments and significantly
reduced the early blight disease in potato and increased the
plant height. This shows the ecofriendly application of bio-
fertilizers in the field of plant protection as biological control
is a promising tool to maintain current level of agricultural
production while reducing the release of polluting chemical
pesticides to the environment. Thus, these ecofriendly
treatments is found as a better alternative to fungicides due to
their fewer negative impacts on the environment and easy
availability as well as economically feasible. 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.
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