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ABSTRACT

he present study was conducted at farmer’s field in Kyarakoppa village of Dharwad taluka, Karnataka, India during

2014-15 and 2015-16. Mango (Mangifera indica L.) is considered as one of the most important fruit crop for millions
of people in the world, particularly in India where it is deemed to be the choicest of all indigenous fruits. Mango powdery
mildew caused by Oidium mangiferae Berthet is a severe disease that infects all parts of mango trees except the fruits. Organic
production has recently increased the demand for environmental friendly control programs to eliminate the risk of fungicide
and pesticide resistance so, it is important to study the alternatives from natural extractions. Hence, the present investigation
was carried to evaluate the use of some eco-friendly compounds as alternatives to control the powdery mildew of mango. The
results revealed that out of ten different treatments evaluated, the treatment T, involving panchagavya @ 1:10 dilution has
resulted in least mean disease severity of 30.27% and maximum net returns (¥ 1,12,900) as against 61.00% disease severity and
minimum net returns (¥ 50,000) in the control. The treatment T, was statistically on par with recommended fungicide sulphur
@ 3 g I'! which has resulted in 28.96% Disease Index over the years. However, the taste and smell were found to be superior
with panchagavya sprayed trees which has produced yield 6.75 t ha™ with cost benefit ratio of 5.11 as compared to C:B ratio
of triadimefon (6.86) and sulphur (6.37).
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1. INTRODUCTION
Mangoes (Mangifera indica L.) are considered as one

of the finest fruits and the most important fruit
crops in tropical and subtropical areas of the world (Singh,
1960, Makhmale et al., 2016). The mango tree is not only
adored as a sacred item but also is treasured due to its great
economic potential since all its components are deemed
useful and are utilized for different reasons (Reddy, 2001,
Parmar et al., 2012). India is renowned around the world
for its diverse collection of mango types, each with its own
distinct flavour, texture and aroma (Anila and Radha,
2006, Dalvi et al., 2010). Though mango cultivation is
recorded from more than 120 nations, simply more than
60% of global mango output comes from India, China,
Thailand, Indonesia and Mexico (Sai Krishna et al., 2022).
The consumption of mangoes, as well as the area under
mango production, is steadily expanding since the fruit is
recognized as a super fruit (Nath et al., 2007, Sharma et al.,
2021). However, the King of Fruits is also confronted with
a number of obstacles as a result of the perpetually changing
climate and the emergence of biotic pressures in a variety of
agro-ecological environments (Verma and Deepraj, 1998,
Rajan, 2021). Powdery mildew is one of the important
fungal diseases of mango flowers and young fruits which are
primary cause of the widespread problem of poor mango

fruit set and yield (Palti et al., 1974).

Powdery mildew, caused by the fungus, Oidium mangiferae
Berthet (Telomorphic stage: Eyrsiphe polygoni) is a
widespread, devastating disease causing yield loss up to 90%
due to its effect on fruit set and development (Boesewinkel,
1980, Misra et al., 2016). Its severity mainly depends on
weather conditions and susceptible crop stage and available
inoculum load. Minimum temperatures of 10-13°C and
maximum temperatures of 27-31°C, combined with high
humidity, were found to be the most conducive to disease
development (Butt, 1978, Verma and Kaur, 1999, Sinha et
al., 2001, Naqvi et al., 2014). The characteristic symptom is
the white superficial, powdery appearance of fungal growth
on inflorescences, stalks of the inflorescences, leaves, and
young fruits (Reuveni et al., 2017, Anita et al., 2021). The
mildew attack on mango flowers results in the dropping
of infected flowers (Nofal and Haggag, 2006, Dalvi et al.,
2021). Infected young fruits either drop or if they grow, their
epidermis in the infected area cracks and a corky tissue is
formed (Singh, 2000). The pathogen survives on infected
plants for a period of time as conidia on fallen mango plant
debris. Pathogen populations can build up rapidly during
seasonal flushes of new mango leaves and flowers (Ray,

2003, Nasir et al., 2014).

One of the potential methods of reducing the severity of
powdery mildew in an environmentally safe manner is the
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use of natural compounds. Natural compounds are those
products which are not produced by synthesis but which
occur in nature in mineral salts, plants and biological
agents (Komal et al., 2022). Farmers around Dharwad
have begun growing organic mangoes, as this improves
the tree’s immunity against pests without using fertilizers
or pesticides. Organically grown mangoes will have easier
access to new markets and higher keeping quality (shelf
life). Organic farming assures farmers good returns with
lower production costs and higher demand in the market
for their products. Farmers need not to search for markets,
as customers book in advance and buy produce directly from
them. Thus, the present investigation was undertaken to
study and evaluate the effectiveness of potential organics
to manage mango powdery mildew in order to minimize
the hazardous effects of the fungicides.

2. MATERIALS AND METHODS
Organic products have been applied in field experiments

to control powdery mildew disease of mango under
natural infection. The trial was applied in two growing
seasons on the mango trees of 5 years old in fields of
Alphanso cultivar that was cultivated in spacing 5x5 m?
between trees in Kyarakoppa village of Dharwad taluka,
Karnataka, India during 2014-15 and 2015-16. The field
trials were conducted in a randomized block design (RBD)
with three replications along with the control.

In the present study various organic products such as cow
urine, jeevamrutha, butter milk and panchagavya were used
along with mineral salt (KH,PO,), antitranspirant (kaolin)
and antioxidant (ascorbic acid) were evaluated against
powdery mildew of mango and compared their efficacy in
contrast to recommended fungicides such as sulphur and
triadimefon.

These organic products were sprayed at 15 days interval for
two times, whereas first spray was taken immediately after
onset of the disease while second spray was taken 15 days
after first spray to test their efficacy in the management
of powdery mildew of mango in the farmer’s field. Each
treatment was imposed on five fully grown five year old
mango trees. Natural inoculum was relied on as the disease
occurs every year on mango plantations in this region.
The control plots were sprayed with water only. The
experimental design was randomized complete block design
with three replications for each treatment.

The data on powdery mildew infection was recorded for
every 10 days after the last spray by visual observations, on
the basis of area of inflorescence affected by powdery mildew
disease using self-designed 0—5 grade disease rating scale,
where 0 indicates free from the infection, 1:less than 1% of
the inflorescence area affected, 2:1-5% of the inflorescence

757



International Journal of Bio-resource and Stress Management 2023, 14(5):756-761

area affected, 3:6-25% of the inflorescence area affected,
4:26—50% of the inflorescence area affected and 5:51-100%
of the inflorescence area affected.

Mean Percent Disease Index (PDI) was calculated and
statistically analysed to know the effect of individual
treatments. Observations on yield were also recorded and
expressed in terms of tonnes per ha. Economic analysis for
these treatments was done with and without premium price
for organic mangoes in the market and cost benefit ratio
was also worked out.

2.1. Panchagavya preparation

Panchagavya consists of nine products viz., cow dung, cow
urine, milk, curd, jaggery, ghee, banana, tender coconut
and water. Proper mixing of these products and usage
of panchagavya shows miraculous effects. Panchagavya
preparation as follows, initially cow dung (7 kg) and Cow
ghee (1 kg) are mixed thoroughly both in morning and
evening hours and kept for 3 days. After 3 days 10 1 of

cow urine and 10 1 of water were mixed and kept it for 15
days with regular stirring both in morning and evening
hours. After 15 days cow milk (3 1), cow curd (2 1), tender
coconut water (3 1), Jaggery (3 kg) and well ripened banana
(12 numbers) were mixed and kept it for fermentation and
panchagavya was ready after 30 days. Solutions of other
organic products and fungicides were prepared as per the
proposed concentrations and used for the spray.

3. RESULTS AND DISCUSSION

he results of the pooled data revealed that organic

products and fungicidal treatments were found
effective in reducing the severity of powdery mildew of
mango and increasing the net returns over the control
(Table 1 and 2). Among the treatments tested, T,
treatment significantly reduced the disease severity to
30.28% and recorded 6.75 t ha™ of yield with C:B ratio
of 5.11 as against control recorded 61.00%, 3.65 t haand
2.65, respectively. The T, treatment was statistically on par

Table 1: Efficacy of different organic products for the management of mango powdery mildew during the period, 2014-15

and 2015-16
Treatment Treatments Concentration Per cent disease index (PDI) Yield (t ha?)
No. | I Mean PROC I II.  Mean PIOC
season  season season season
T, Cow urine 1:10 Dilution  44.44  36.61 40.53 33.56 476 551 514 40.82
(41.80)° (37.23)° (39.54)
T, Jeevamrutha 1:10 Dilution  44.44  36.61 40.53 33.56 456 513 485 32.88
(41.80) (37.23) (39.54)
T, Butter milk 1:10 Dilution ~ 40.74  36.61 38.68 36.59 6.16 647 631 72.88
(39.66) (37.23) (38.46)
T, Panchagavya 1:10 Dilution  33.33 27.22 30.28 5036 6.68 6.81 6.75 8493
(35.26) (31.44) (33.39)
T, Mineral salt 1glt 40.74 4024 4049 33.62 586 599 593 6247
phosphate solution (39.66) (39.37) (39.52)
(KH,PO,)
T, Antitranspirant 1gl?t 40.74  35.40 38.07 3759 633 6.04 6.19 69.59
(Kaolin) (39.66) (36.51) (38.10)
T, Antioxidant 1mll? 40.74  35.83 3829 3723 446 560 5.03 3781
(Ascorbic acid) (39.66) (36.77) (38.23)
T, Sulphur 3gl? 2592  32.00 2896 52,52 7.86 721 7.53 106.30
(30.60) (34.45) (32.56)
T, Triadimefon 1gl? 14.81  22.86 18.84 69.11 858 848 853 133.70
(22.63) (38.48) (25.72)
T, Control - 66.66  55.33 61.00 - 2.65 4.65 3.65 -
(54.72) (48.06) (51.35)
SEm=+ 4.03 2.32 2.02 0.45 041 0.27
CD (p=0.05) 11.99 6.88 6.00 1.32 1.21 0.79

* Arc sine transformed values PROC: Per cent reduction over control; PIOC: Per cent increase over control
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Table 2: Economic analysis of the effect of usage of organic products in managing mango powdery mildew

Treat- Treatments Concentration Income  Quantity Cost of Cost of Total Net  B:C
ment (R ha')  of organic OP OP+Wages  costof  income ratio
No. product (2 sprays) R ha™) cultivation (% ha™)
(OP) (X hat) (R ha)
(2 sprays)
(kg I't ha't)

T, Cow urine 1:10 Dilution  1,02,800 100 250 750 20,750 82,050 3.95
T, Jeevamrutha 1:10 Dilution 97,000 100 200 700 20,700 76,300 3.68
T3 Butter milk 1:10 Dilution  1,26,200 100 850 1350 21,350 1,04,850 4.91
T, Panchagavya 1:10 Dilution  1,35,000 100 1600 2100 22,100 1,12,900 5.11
T5 Mineral salt 1gl? 1,18,600 1 1000 1500 21,500 97,100 4.51

phosphate

solution

(KH,PO,)
T,  Antitranspirant 1gl 1,23,800 1 800 1300 21,300 1,02,800 4.83

(Kaolin)
T, Antioxidant 1mll? 1,00,600 1 500 1000 21,000 79,600 3.79

(Ascorbic acid)
T,  Sulphur 3glt 1,57,800 3 900 1450 21,450 136,650 6.37
T, Triadimefon 1gl1? 1,70,600 1200 1700 21,700 1,48,900 6.86
T Control - 73,000 - § - 20,000 53,000 2.65

10

1US$= R 66 (average value during the harvesting month of mango)

with T treatment (sulphur @ 3 g I'") which has resulted in
mean disease severity of 28.96%, yield of 7.53 tha and C:
B ratio of 6.37 over the years. However, the taste and smell
were found to be superior with panchagavya sprayed trees
compared to all other treatments tested. The T, treatment
(triadimefon @ 1 g 1) has significantly reduced the disease
severity to 18.84% and recorded 8.53 t ha! of yield with
C: B ratio of 6.86 compared to all other treatments tested.

It is evident from the present study that the beneficial
microorganisms of panchagavya which influenced the
plant growth and crop yield, it might be due to the
presence of growth accelerating enzymes in panchagavya
which favoured rapid plant cell division and multiplication
(Pagar et al., 2015). With the application of Panchagavya,
the plants show an increased growth of side shoots, profuse
root growth and fruit size. Apart from this, panchagavya
also increases the shelf-life of fruits and vegetables thus
the quality of yield increases considerably (Prasad and
Kothari, 2022).

The efficiency of individual treatments varied but
panchagavya was found to be best in better utilization
of leaf nitrogen, efficient photosynthetic activity and
improving yield. Foliar spray of panchagavya not only
provides the nutrients, IAA and GA but also protection to
the plants from insect pests and diseases which is present in

w

the panchagavya (Senthilkumar et al., 2023). Panchagavya
possess the properties of fertilizers and biopesticides
and have been resulted in positive effect on growth and
yield of crops (Alias and Ram, 2017, Ramkumar et al.,
2022). Mixed cultures of naturally occurring beneficial
microbes like lactic acid bacteria (Lactobacillus spp.), yeast
(Saccharomyces spp.), actinomycetes (Streptomyces spp.),
photosynthetic bacteria (Rhodopseudomonas spp.) and
certain fungi (Aspergillus spp., Penicillium spp. etc.,) are
present in panchagavya. It also includes chemolithotrops
and autotrophic nitrifies (Ammonifers and nitrifiers)
which helps in colonization on the leaves and increase
the ammonia uptake and enhance the total N supply. The
pH of panchagavya was lowered to 4.5 at 30 days after
termentation due to Lactobacillus bacteria, which produced
more organic acid during fermentation (Mathivanan et al.,

2006, Verma et al., 2023).
Earlier reports of Sarkar et al. (2014) have found that

increased polyphenol oxidase activity in the plant system
in panchagavya sprayed plots which in turn enhanced the
systemic resistance against powdery mildew. Srimathi et
al. (2013) revealed that mixture of panchagavya spray has
increased the linear growth of shoot and root system in
tomato, chilli and cowpea seedlings. They have observed
induced defence mechanism acquired by the tomato, chilli

. © 2023 PP House 759



International Journal of Bio-resource and Stress Management 2023, 14(5):756-761

and cowpea which was quantified in terms of polyphenol
oxidase activity in panchagavya sprayed seedlings.

Antifungal potential of panchagavya against many
pathogens of various crops has been reported by several
workers that were similar to the results obtained in the
present study (Sugha, 2005, Naik and Sreenivasa, 2009,
Sangeetha and Thevanathan, 2010, Ramya, 2014, Rathore
and Patil, 2019, Sreethu and Singh, 2020).

4. CONCLUSION

anchagavya sprayed plots were found to have the least

mean disease severity of 30.27% as against 61.00% in
the control. As compared with the cost benefit ratios of
triadimefon (6.86) and sulphur (6.37), the panchagavya
sprayed plots yielded the greatest net returns of ¥ 1,12,900
with a C:B ratio of 5.11. Based on these results, eco-friendly
tested compounds and fungicides could be recommended
to reduce the severity of mango diseases and to increase
fruit yields.
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