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ABSTRACT 
 

Aim: The aim of this study is to determine the efficacy of extracts of some selected plant materials 
in the control of Powdery Mildew of Okra plant. 
Study Design: Completely randomized design. 
Place of Study: This study was carried out in the Biology Laboratory of the Department of Plant 
Science and Biotechnology. 
Methodology: Three Okra farms showing symptoms of powdery mildew disease were surveyed, 
disease occurrence was recorded, and disease incidence was calculated. Leaves of okra 
(Abelmoschus esculentus) showing symptoms of powdery mildew were collected from the farms. 

Original Research Article 



 
 
 
 

Sani et al.; IJPR, 10(1): 20-29, 2022; Article no.IJPR.88585 
 
 

 
21 

 

The disease incidence was recorded and the samples of infected leaves were collected from the 
farms and taken to the laboratory for microscopic examination. The fungus associated with the 
disease was isolated and cultured to obtain a pure culture. Pathogenicity test was carried out on a 
healthy okra plant. Extraction of the two plants were done using methanol and it was then diluted to 
different concentrations. The antifungal susceptibility test on Golovinomyces cichoracearum was 
carried out using the agar diffusion method and recorded at various concentrations of 50 mg/ml, 25 
mg/ml, 12.5 mg/ml, and 6.25 mg/ml under in-vitro conditions. The minimum inhibitory 
concentrations and antifungal activity were recorded at these concentrations. 
Results: Results of phytochemical analysis showed that Alkaloids, reducing sugars, 
carbohydrates, Flavanoids, Tannins and Resins were present in both Allium sativum (garlic) and 
Azadirachta indica (neem). These phytochemicals present are suspected to be responsible for the 
antifungal activity of the plants. Out of the two plants, neem leaf extract was found to be best in the 
inhibition of the fungus at 50 mg/ml with a significantly high inhibition of 26.77±0.50 after the 
treatment. At P<= 0.05 there was a significant difference in the antifungal activity of the extract of 
A. indica on Golovinomyces cichoracearum. 
Conclusion: The extracts of both Allium sativum (garlic) and Azadirachta indic (neem) possess 
antifungal properties, and may have the potential for the production of biopesticides, that can be 
used for the control of fungi. 
 

 
Keywords: Abelmoschus esculentus; antifungal; Azadirachta indica; Allium sativum; fungi; powdery 

mildew; pathogen; Erysiphe cichoracearum; wilt. 
 

1. INTRODUCTION 
 

Okra (Abelmoschus esculentus L.) Moench 
(Malvaceae) locally known as Kubewa is an 
annual commercial fruit vegetable for small scale 
rural farmers in Nigeria, grown on a limited or 
large area.  However, Disease management 
remain the most considerable factor in it 
production system, this is because it is affected 
by a number of diseases caused by fungi, such 
as wet rot, powdery mildew and wilt, causing 
significant losses in yield and quality. Powdery 
mildew occurs on leaves, stems and fruits. Due 
to powdery mildew infection, all aerial parts of the 
plants are infected at all stages of their growth 
causing premature defoliation and reducing the 
yields [1]. The disease initiates as white minute 
patches first on the upper surface of lower older 
leaves and then spread to younger ones, while 
greyish powdery coating visible on severely 
affected leaves. Leaves finally show necrosis 
resulting in withering, drying and defoliation [1].  
 
Control methods currently available under 
commercial conditions include the use of 
repeated applications of elemental sulphur and 
other fungicides [2]. However, as okra is known 
to be harvested every two days, the dependence 
on chemical fungicides will result in several 
ecological problems and resistance development 
against these fungicides [3]. In recent years, as a 
result of growing concerns for health hazards 
and environmental pollution, agricultural 
programmes have been developed to aim at high 

productivity while ensuring conversion and 
utilisation of natural resources on a sustainable 
basis. Therefore, in addition to existing disease 
management tools, new and interesting 
approaches are being explored to suppress 
diseases through natural and eco-friendlier 
means to reduce the use of synthetic fungicides 
[4]. Also, the reduction of total fungicides 
application rates is one of the dominant trends in 
agricultural production. This can be achieved in 
different ways, either by the introduction of new 
and more effective chemicals, or by the 
purification of the chemicals, or by the 
combination of the formulation with an adjuvant 
or with plant extracts or culture filtrates of 
biocontrol agents (BCAs). The use of adjuvants, 
culture filtrates of BCAs and plant extracts alone 
or in combination is a practice that has gained 
more and more acceptance as the cost of the 
development of new active ingredients is still 
much higher than the cost of the development of 
new adjuvants [5,6]. Recently in some studies, 
volatile compounds produced by antagonistic 
fungi and bacteria have been shown to have 
potential antifungal activities [7,8,9,10,11], and 
the biological control of plant diseases by 
antifungal volatiles from fungal strains had been 
carried out under the greenhouse conditions 
[12,13]. 
 
Abundant use of chemicals for the control of 
plant disease is neither economical nor beneficial 
for environment. Moreover, the continuous use of 
these chemicals continues to exert serious health 
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hazard as well as it resulted to the evolution of 
new races of plant pathogens that inhibit the 
healthy growth of plants. There is dire need to 
search out alternate methods of controlling plant 
pathogens. Some plant extracts which consist of 
numerous anti-microbial compounds are effective 
in controlling pathogens and also safe for the 
environment. A number of plants possess 
antifungal agents which were used by different 
researchers in the control of powdery mildew 
disease of okra [14]. Similarly, turmeric 
(Curcuma longa L., Zingiberaceae), garlic (Allium 
sativum L., Amaryllidaceae) and pepper (Piper 
sp., Piperaceae) extracts expressed significant 
results against powdery mildew disease [15]. 
Therefore, this study is focused on determining 
the efficacy of extracts of some selected plant 
materials in the control of Powdery Mildew of 
Okra plant. 
 
The specific objectives are; 
 

1. To examine the Okra farms for symptoms 
of the disease and isolate the fungal 
pathogen. 

2. To carry out pathogenicity test on the 
isolated pathogen.  

3. To test and analyze the fungicidal effects 
of the two plants extracts on powdery 
mildew disease in vitro.  

 

2. MATERIALS AND METHODS 
 

2.1 Collection and Identification of Plant 
Materials 

 
Fresh cloves of garlic and leaves of neem 
(Azadirachta indica A. Juss., Meliaceae) plants 
were bought from the Farin gada market of Jos, 
Jos North, Plateau State Nigeria and 
identification was done in the herbarium of the 
Department of Plant Science and Biotechnology, 
University of Jos. 
 
2.1.1 Preparation of samples 
 

Infected leaf parts of okra plant were collected at 
two different botanical gardens located at the 
Permanent Site farm of  the University of Jos and 
also at a farm located at the Farin gada area of 
Jos north Plateau state, the 3 farms were 
labelled as farm A, B and C. Infected okra leaves 
showing characteristic symptoms of the disease 
were examined using hand held lens and were 
collected in a sterile transparent bag and brought 
to the laboratory. The tissues showing symptoms 
of the disease (that is, between healthy and 

affected tissue) were cut with a sterilized scissor 
and examined under a dissecting microscope for 
the presence of powdery mildew pathogen. 
Surface contamination was avoided using a 
solution of 10% bleach in a Petri dish for 30 
seconds to 5 minutes in order to remove 
secondary or opportunistic fungi and bacteria 
that could cause contamination in the isolation 
plate. After surface sterilization, it was then 
rinsed with three changes of sterile distilled 
water. Smaller pieces of infected tissues were 
cut with sterile razor blades and placed in a 
prepared agar (PDA) poured in the sterilized 
Petri dishes. The Petri dishes were labelled and 
incubated under favourable condition (23

0
C) and 

were checked 3-4 days for signs of growth. After 
five days, sub culturing from the margin was 
done in order to obtain a pure culture.  
 
2.1.2 Disease incidence  
 
From all the three farms surveyed, Farm A 
having a population of 25 okra plant; Farm B 
having 20, and Farm C, a total number of 30 
plants were observed. The percentage of 
disease incidence was calculated using the 
formula below: 
 

                      
                    

                  
 

               
 

2.2 Preparation of Spore Suspension 
 
Fifteen ml of distilled water was poured into the 
Petri dish containing pure culture of the 
organism, the mycelium was scraped with a 
clean microscope glass slide, and liquid was then 
poured into the mesh which was over a clean 
cup. The plate was rinsed with an additional 15ml 
of distilled water and it was filtered through the 
mesh into the cup. The filtrate formed the spore 
suspension [16].  
 

2.3 Pathogenicity Test 
 
The initial disease was observed on the leaf of 
okra plant and was labelled as inoculated. A 
spore suspension already prepared was carefully 
inoculated on a wounded and unwounded 
surface of the okra leaf. Wounding was achieved 
by cutting a slit into the tissue. Transfer of the 
spores was done using a sterile fine brush on the 
leaf surface. For negative control, part of the leaf 
of another okra plant was wounded but was not 
inoculated. A small piece of damp cotton wool 
was placed on to the infected area for 24-48 
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hours, to maintain humidity at the beginning of 
the test; the plant was then placed in a larger 
damp chamber.  
  

2.4 Preparation of Methanolic Plant 
Extract 

 
Locally available plant materials of neem and 
garlic obtained were washed thoroughly with 
distilled water, neem leaves and garlic cloves 
were oven dried at 50°C and then were prepared 
by blending separately 50g of the neem dried 
leaf and garlic cloves with 100ml of methanol 
using an electric blender, each mixture was kept 
for 24hours, it was then taken to the laboratory 
for phytochemical analysis. Each extract was 
filtered through a muslin cloth and was diluted to 
obtain different concentrations. 
 
2.4.1 Phytochemical screening of extracts 
 
Following the method described by [17], the 
phytochemical analysis of the Methanolic extract 
of Allium sativum and Azadirachta indica was 
carried out to determine the presence of their 
chemical constituent. 
 

2.5 Sterility Test of Plant Extracts 
 
Each of the above extracts was tested for growth 
or contaminants. This was carried out by 
inoculating one ml of each of them on PDA agar 
and incubated at 37˚C for 24 hours. The plates 
were observed for growth. All glassware used 
were washed with detergent, rinsed properly with 
tap water and dried.  They were then sterilized in 
the oven at 160˚C for 2 hours.  Cork borer was 
sterilized by dipping into 70% alcohol followed by 
flaming over Bunsen burner. Inoculating loop 
was heated to redness in an open flame. Potato 
dextrose agar, distilled water bottles were 
sterilized in the autoclave at 121˚C for 15 
minutes.  Finally, the laboratory bench was 
swabbed with 70% alcohol before and after each 
round of experiment.   
 

2.6 Minimum Inhibitory Concentration 
(MIC) of the Extracts 

 

This is the lowest concentration that the 
antimicrobial agent will inhibit the growth of the 
test organism. 
 

The minimum inhibition concentration (MIC) of 
the extract was determined using broth dilution 
method as described by Wiegand et al. [18]. Two 
ml of each of the plant extracts were prepared at 

different concentration of 50%, 25%, 12.5%, and 
6.25% respectively; they were then aseptically 
pipetted into a set of test tubes each containing 
10 ml of sterile broth. A set of four test tubes 
were used for each test organism. The test tubes 
were carefully shaked and then incubated at 
37

o
C for 3 days, after which they were examined 

for turbidity. The lowest concentration that 
prevented visible growth of the test organism 
were noted and taken as the minimum inhibitory 
concentration of the extract. 
 

2.7 Antifungal Susceptibility Test 
 
Sensitivity testing of the plant extracts was done 
using the agar diffusion method [19]. Ten ml of 
the broth culture was introduced into a sterile 
PDA medium in a test tube and agitated to obtain 
a homogenized mixture. The inoculated agar was 
poured into sterile Petri-dishes and allowed to 
solidify. Four wells of 4mm in diameter were 
made in each plate using a sterile cork-borer. 
Appropriate volume of each of the extract’s 
concentration was aseptically introduced into 
each of the four wells. The plates were 
appropriately labelled and were then incubated at 
37

o
C for 3-4 days. Inhibition zone formed on the 

medium were measured in millimetre(mm) using 
a sterile transparent ruler. All tests were carried 
out in duplicate and their mean values were 
recorded respectively. 
 

3. RESULTS AND DISCUSSION  
 

3.1 Disease Incidence 
 
To record the occurrence and percentage 
incidence of the disease, surveys of the okra 
growing farms at Botanical garden at Permanent 
site and Farin Gada farm were conducted for one 
crop season in August 2019. The data for the 
plant population and the diseases occurrence 
and percentage incidence were recorded and 
presented in Table 1. 
 

3.2 Symptoms of Powdery Mildew on 
Okra Plant 

 

All the infected okra plant surveyed in the field 
showed milled to sever symptoms of powdery 
mildew infections. The fungus symptoms on 
Individual samples of infected Okra plants were 
clearly observed on both sides of the leaves 
(both upper and lower surface), infected leaf 
parts showed symptoms of irregular patches of 
white powdery appearance which extended to 
whole leaves and other parts of the plants. The 
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leaves were seen to be more infected than the 
other plant parts (Plate 1). There were no 
symptoms observed on the fruits. Severely 
infected leaves were seen to be yellowish and 
dried.  
 

3.3 Microscopic Identification of Fungi 
from Samples 

 
The fungus isolated from the infected okra leaves 
from the Botanical garden was found to be 
Golovinomyces circhoracearum. Its characters 
were studied from the infected leaves by 
preparing semi-permanent slides and observing 
the fungal structures under microscope, this is 
illustrated in Plate 3. 
 

3.4 Pathogenicity Test 
 
Pathogenicity indicates the ability of the fungus 
to produce disease in the test organism or host. 
In order to prove the pathogenicity of G. 
cichoracearum, okra plants grown in plastic pots 
in greenhouse of Federal College of Forestry, 
Jos, were used. The plants were brought to the 
laboratory, inoculated with G. cichoracearum 
tissue already grown in the lab (Plate 2) and 

incubated under moist conditions.  Symptoms 
were observed, the symptoms observed were 
similar to that of the originally infected plants. 
This shows that Koch's postulate has been 
established (Plate 4). 
 

3.5 Phytochemicals Analysis of the 
Methanolic Extracts 

 
The results for the phytochemical analysis of the 
methanolic extracts of Allium sativum and 
Azadirachta indica are summarized in Table 2 
and Table 3. 
 

3.6 Minimum Inhibitory Concentration 
(MIC) 

 

The minimum inhibitory concentration was 
determined, and there were no growth of the 
pathogen at 50% and 25% concentrations of A. 
indica methanolic   extract, and growth were 
observed at 12.5% and 6.25% concentrations of 
the extract. For the methanolic extract of A. 
sativum, it was observed that there were no 
growth of pathogen at 50%, while at 25%, 12.5% 
and 6.25% concentrations, growth were 
observed (Table 4). 

 

 
 

Plate 1. Whitish powdery mildew symptoms observed in the field 
 

 
 

Plate 2. Pure culture of Golovinomyces cichoracearum grown in the lab 
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Plate 3. Pictomicrograph of Golovinomyces circhoracearum 
 

 
 

Plate 4. Confirmation of koch’s postulate 
 

Table 1. Population of Plant and Incidence of Powdery Mildew on Farms Surveyed (%) 
 

Location Total Population Occurrence  Disease Incidence % Incidence 

Farm A 25 15 0.60 60 
Farm B 20 13 0.65 65 
Farm C 30 14 0.46 46 
Total  75 42 1.71 171.1 

 

3.7 Antifungal Analysis of the 
Phytoextracts 

 
In Fig. 1, the result for the determination of the 
antifungal activity of the methanolic plant extracts 
revealed that A. indica at 50% showed highest 
antifungal activity with 26.77 mm zone of 
inhibition while A. sativum at 50% showed 23.83 
mm zone of inhibition. At 25%, A. indica had a 
zone of inhibition of 22.86mm and A. sativum 
15.33 mm. At 12.5%, A. indica showed 14.88 
mm zone of inhibition while A. sativum showed 
5.73mm. At 6.25%, 4.60 mm zone of inhibition 

was recorded for A. indica and 0.00 mm was 
recorded for A. sativum. 
 

4. DISCUSSION 
 
The results for the field observation and 
identification of the powdery mildew infection on 
okra plant showed the characteristics features of 
white powdery mass appearance on both the 
lower and upper sides of the leaves (Plate 1); 
this is similar to the report of Haidar et al. [20]. 
The isolated fungus is an obligate parasite; its 
characters were studied from the isolated fungus 
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under microscope. The conidia were seen to be 
formed singly or in short and long chains, which 
were barrel or cylindrical shape, hyaline and 

septate. This result is also in congruent to that of 
Moyer and Grove [21]. 

  

 
 

Fig. 1. Showing antifungal activity of A. indica and A. sativum extracts on G. cichoracearum 
(%) 

 
Table 2. Phytochemical analysis of methanolic extract of Allium sativum 

 

Phytochemical Result 

Alkaloids  + + 
Flavonoids + 
Glycosides + + + 
Reducing Sugar  + + 
Saponins + + 
Steroids + + 
Terpenoids _ 
Oils + + 
Taninns + 
Resins - 
Carbohydrate - 

Ref: + or ++ = Present, - = Absent, +++ = Highly Present 

 
Table 3. Phytochemical constituent of methanolic extract of Azadirachta indica 

          

Phytochemical Result 

Flavonoids + 
Saponins + + 
Glycosides + + 
Tannins + 
Alkaloids + 
Anthraquinones - 
Terpernoid + 
Coumarin + 
Resin - 
Carbohydrate - 

Ref: + or ++ = Present, - = Absent, +++ = Highly Present 
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Table 4. Effects of Methanolic Extracts on Golovinomyces cichoracearum (%) 
 

Plant Extracts 50% 25% 12.5% 6.25% 

Azadirachta indica      -     -     +     + 
Allium sativum      -     +     +     + 

Ref: + = Presence of growth;-  = Absence of growth 

 
The phytochemical analysis of the two plants 
extract revealed the presence of large number of 
secondary metabolites such as Alkaloids, 
Tarpenoids, Glycosides, Reducing sugar, 
Coumarins, Tannins, Phenols, Saponins, and 
Flavonoids compounds are present in A. indica 
(neem) extract except Carbohydrate and 
Anthraquinones. It showed from the result that 
the extract exhibited similar number of 
phytochemicals as in the report of Madaki et al. 
[22] and consistently with that of Keta et al. [23]. 
Similarly, despite the absence of Carbohydrate in 
the extracts of A. sativum,  Tannins and 
Saponins were present, this is contrary to the 
result of Fadiji [24] who reported Tannins and 
Saponins to be absent in the methanol extract of 
A. sativum. The phytochemical constituents 
present in both neem and garlic extracts are 
suspected to be responsible for the antifungal 
activities of the plants. This agrees with the 
report of Keta et al. [23].  Also, the use of these 
extracts as antifungal agents can serve as a cost 
effective and environmentally-friendly measure. 
A good and cheap control measure will go a long 
way to increase yield since economic factor is a 
very important consideration in any control 
measure and since fungi can reduce crop yield of 
up to 10-18% [25].  
 
It is evident that out of two plant extracts, the 
maximum fungal inhibition in this study was 
observed with neem extract at 50% 
concentration (26.77 mm), followed by Garlic 
extract at 50% concentration (23.83 mm). Garlic 
extract concentration at 6.25% was found to be 
least effective in fungal inhibition. Fungal 
inhibition was slow in agar when treated with 
6.25% of both plant extracts, as compared to 
50% concentration (Fig. 1). The results conform 
to the report of Jadav and Kadvani [26] about 
increasing the concentration of phytoextract, 
fungal growth inhibition was found to be 
increased.  The effectiveness of neem and garlic 
extract against G. cichoracearum is also reported 
in the studies of Dinesh et al. [27] and Dhaliwal 
et al. [28]. The findings of this study are in 
agreement with that of Gangwar et al. [29] who 
evaluated the effect of phytoextracts against 
powdery mildew disease, and showed A. indica 
to be more effective compared to Chromolaena 

odorata (L.) R.M. King & H. Rob. (Asteraceae), 
Allium sativum, Adhatoda zelanica Medik. 
(Acanthaceae) and Mirabilis jalapa L. 
(Nyctaginaceae). Similarly, Ahmed and Din [19] 
tested antifungal potential of Tumeric, garlic, 
neem and pepper and observed that neem 
extracts showed more action against powdery 
mildew disease. 
 

5. CONCLUSION 
 
The In vitro evaluation of the efficacy of 
Azadirachta indica and Alium sativum 
phytoextracts in the control of powdery mildew 
diseases of okra caused by Golovinomyces 
cichoracearum revealed that, both extracts can 
be effective in the control of powdery mildew 
disease, with neem leaf extract having the 
highest inhibition effect at 50% concentration and 
garlic clove extract having the least inhibition 
effect at 6.25% concentration. Moreover, these 
plant species can be used as a source of cheap 
and effective fungicides for the control of 
Golovinomyces cichoracearum. There is 
increasing hope for a bright future in identifying 
botanical entities as bio-pesticides which will 
reduce or replace the dependence on chemical 
pesticides used presently which are usually 
expensive and non-environmentally friendly. 
However, further study on identification of 
bioactive compounds of these plant extracts is 
needed to classify their antifungal efficacy, 
especially on Golovinomyces cichoracearum. 
 

CONSENT  
 
It is not applicable 
 

ETHICAL APPROVAL  
 
It is not applicable 
 

ACKNOWLEDGEMENT 
 

We acknowledge the hardworking team of the 
Biology Laboratory, Department of Plant Science 
and Biotechnology, University of Jos, Plateau 
state. And the Department of Agricultural 
Biotechnology, the National Biotechnology 
Development Agency, Abuja, Nigeria. 



 
 
 
 

Sani et al.; IJPR, 10(1): 20-29, 2022; Article no.IJPR.88585 
 
 

 
28 

 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Maurya S, Singh DP, Srivastava JS, Singh 
UP. Effect of some plant extracts on pea 
powdery mildew (Erysiphe pisi). Annals of 
Plant Protection Sciences. 2004;12(2):296-
300. 

2. Vidyasagar GM, Rajasab AH. Effect of 
neem (Azadirachta indica), parthenium 
(Parthenium hysterophorus) and garlic 
(Allium sativum) extracts on the incidence 
of powdery mildew of mulberry caused by 
Phyllactinia corylea. Indian Journal of 
Sericulture. 2001;40(1):81-85.  

3. Parveen PM, Dhandapani N. Eco-friendly 
management of major pest’s okra 
(Abelmoschus esculentus L.). Journal of 
Vegetable Crop Production. 2002;7:3–              
11. 

4. Siddiqui Y, Meona S, Mohd R, Ismail MR, 
Ali A. Trichoderma-fortified compost 
extracts for the control of Choanephora 
wet rot in okra production. Crop Protection. 
2008;27:385–390. 

5. Bade NS. A Thielaviopsis basicola (Berk., 
Br.) Ferr. Morfolo´giai es patolo _ ´giai 
vizsg^a _ lata es a v _ edekez _ es leheto 
_ ´segei [PhD thesis]. Go _ ¨do¨llo˜, 
Hungary: Department of Plant protection, 
University of Agricultural Sciences; 1995. 

6. El-Naggar MME. Studies on certain tomato 
fungal diseases under plastic tunnels in 
Hungary [PhD thesis]. Go¨do¨llo˜, Hungary: 
Department of Plant protection, University 
of Agricultural Sciences. 1996;123. 

7. Alstrom S. Characteristics of bacteria                
from oil seed rape in relation to their 
biocontrol activity against Verticillium 
dahliae. Journal of Phytopathology. 
2001;149:57–64. 

8. Wheatley RE. The consequences of 
volatile organic compound mediated 
bacterial and fungal interactions. Antonie 
Van Leeuwenhoek. 2002;81:357–364. 

9. Fernando DWG, Ramarathnama R, 
Krishnamoorthy AS, Savchuk SC. 
Identification and use of potential bacterial 
organic antifungal volatiles in biocontrol. 
Soil Biology and Biochemistry. 2005;37: 
955–964. 

10. Kai M, Effmert U, Berg G, Piechulla B. 
Volatiles of bacterial antagonists inhibits 

mycelia growth of the plant pathogen 
Rhizoctonia solani. Arch Microbiology. 
2006;157:351–360. 

11. Zou CS, Mo MH, Gu YQ, Zhou JP, Zhang 
KQ. Possible contributions of 
volatileproducing bacteria to soil 
fungistatis. Soil Biol Biochem. 2007;39: 
2371–2379. 

12. Koitabashi M. New biocontrol method for 
parsley powdery mildew by the antifungal 
volatiles-producing fungus Kyu-W63. 
Journal of General Plant Pathology. 
2005;71:280–284. 

13. Mercier J, Manker DC. Biocontrol of soil-
borne diseases and plant growth 
enhancement in greenhouse soil less mix 
by the volatile-producing fungus Muscodor 
albus. Crop Protection Journal. 2005;24: 
355–362. 

14. Culter HG, and Hill RA. Natural fungicides 
and their delivery systems as alternative to 
synthetics. In: Wilson, C. L. and M. E. 
Wisniewki (Eds).  Biological Contol of Post-
Harvest Diseases. Theory and Practice. 
CRS Press, Boca Raton, F. L. 1994;135-
152. 

15. Kiran H and Ahmed S. Relative efficacy of 
phytobiocides and fu ngicides in controlling 
powdery mildew in pea. Sarhad Journal of 
Agriculture. 2005; 21: 101-102. 

16. Choi YW, Hyde KD, Ho WH. Single spore 
isolation of fungi.  Fungal Diversity. 1999; 
3:29-38 

17. Sofowora A. Medicinal Plants and 
Traditional medicine in Africa. 2nd edition. 
Spectrum Books Ltd, Sunshine House, 
Ibadan, Nigeria.  1993;191-289. 

18. Wiegand I, Hilpert K, Hancock RE. Agar 
and broth dilution methods to determine 
the minimal inhibitory concentration (MIC) 
of antimicrobial substances. Nature 
Protocol. 2008;(2):163-75. 
Doi: 10.1038/nprot.2007.521  
PMID: 18274517. 

19. Ahmed S, and Din IU. Field assay of 
promising phytobiocides vs. fungicides for 
control of powdery mildew in pea. Sarhad 
Journal for Agriculture. 2006;22(2):303-
305. 

20. Haider E, Khan MA, Atiq M, Ashraf W, 
Yaseen S, Bilal MA, Akbar U, Fatima I, 
Shahid T. Journal of Biodiversity and 
Environmental Sciences. 2020;16(4):71-
82. 

21. Moyer M, Grove GG. Powdery Mildew in 
Eastern Washington Commercial grape 
production: biology and disease 



 
 
 
 

Sani et al.; IJPR, 10(1): 20-29, 2022; Article no.IJPR.88585 
 
 

 
29 

 

Management. Washington State University 
Extension. 2012;1-10. 

22. Madaki FM, Kabiru AY, Bakare-Odunola 
MT, Mailafiya SC, Hamzah RU, Edward J. 
Phytochemical and proximate analyses of 
methanol leaf extract of neem Azadirachta 
indica European Journal of Medicinal 
Plants. 2016;15(2):1-6.   
ISSN: 2231-0894, NLM ID: 101583475.  

23. Keta JN, Suberu HA, Shehu K, Yahayya U, 
Mohammad NK, and Gudu GB. Effect of 
neem (Azadirachta indica A. Juss) leaf 
extract on the growth of aspergillus 
species isolated from foliar diseases of rice 
(Oryzea sativa). Science World Journal. 
2019;14(1).  

24. Fadiji, AE, Phytochemical screening and 
antibacterial potectials of the garlic (Allium 
sativum) extracts against clinical isolates. 
Journal of Pharmacology and Toxicology. 
2019;3(1):14-18. 

25. Ghosh GK. Papaya. Environment and 
development (Virtues of India’s 

Vegetations). New Delhi: Ashish 
Publishing House. 1994;1:192–193. 

26. Jadav AH and Kadvani DL. Efficacy of 
different phytoextracts against Eryphside 
cichoracearum DC causing powdery 
mildew of okra. Journal of Pharmacognosy 
and Phytochemistr. 2019;8(2):538-                 
540. 

27. Dinesh BM, Kulkarni S, Harlapur SI, 
Benagi VI. Biochemical change in 
sunflower cultivars infected by powdery 
mildew. Journal of Mycology and Plant 
Pathology. 2011;40(2):298-301. 

28. Dhaliwal HS, Thind TS, Chander M, 
Chhabra BR. Activity of some essential oils 
against Uncinula nectar causing powdery 
mildew of grapevine. Indian 
Phytopathology. 2002;55(4):529531. 

29. Gangwar SK, Qadri MH, Maji MD, Kumar 
PMP, and Saratchandra B. Evaluation of 
fresh plant extracts for the control of 
mulberry powdery mildew. Indian Journal 
of Sericulture. 2000;39(1):76-78. 

 

© 2022 Sani et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/88585 

http://creativecommons.org/licenses/by/2.0

