
Volume 6, Issue 4, April – 2021                                             International Journal of  Innovative Science and Research Technology                                                 

                                        ISSN No:-2456-2165 

 

IJISRT21APR362                                                                www.ijisrt.com                     863 

Effect of Azadiracta indica Leaves Extract on Fungi 

Causing Black Rot and Scabs in Apple Fruit 
 

 
Ejimofor Chiamaka Frances1, Oledibe Odira Johnson2* 

1Department of Biological Sciences, Chukwuemeka Odumegwu University, Uli, Anambra State, Nigeria. 
2 Department of Botany, Nnamdi Azikiwe University, Awka, Anambra State, Nigeria. 

*Corresponding author 

 

 

Abstract:- Black rot and scab diseases of apple are 

caused by fungus and they are highly economic 

important disease to the farmers. It reduces the 

production and the quality of apple at both pre and post-

harvest period. This research was conducted to ascertain 

the antifungal effect of Azadiracta indica leaves extract 

on diseased apple fruit. The samples (apple fruit) were 

analyzed and examined using standard laboratory 

procedures. Ethanol was used in extraction of Azadiracta 

indica (neem) leaf while chloramphenicol was used as 

control. The result of the analysis showed fungual 

pathogen such as Aspergillus spp, Fusarium spp and 

Venturia inaequalis were found to cause rot and scab on 

apple fruit. The result also showed that ethanol extract 

of Azadiracta indica leaf extract tend to have more 

inhibitory effect on these organisms. The highest 

inhibitory effect by Azadiracta indica (neem) leaf extract 

showed on Venturia inaequalis (15. 8mm) and lowest on 

Aspergillus spp (11.2 mm) at 6mg/ml while the highest 

good inhibitory effect by chloramphenicol on Venturia 

inaequalis was 9.1mm and lowest on Aspergillus spp was 

6.2mm. This showed that the neem leaf extract have 

antifungal properties that can be helpful in the control 

and management of scab fungi of apple fruit.  Therefore, 

this study recommended that  neem extract should be 

adopted by farmers in the control of black rot and scab 

fungi in apple, as this method of control is much safe and 

efficient. 
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I. INTRODUCTION 

 

Fungi are eukaryote that absorbs nutrients directly 

through its cell walls and digests food externally. They 

reproduce by spores and their body is composed of tubular 

cells called hyphae. They are heterotrophs and, like animals, 

obtain their carbon and energy from other organisms. [1].  

 

Neem (Azadirachta indica A. Juss.) is a medium-sized 
tree, reaching 15 to 30 m in height, with a large rounded 

crown up to 10-20 m in diameter. It is a multipurpose tree 

that is highly popular in India, where it provides food and 

insecticide, and is used for its great number of ethno 

medicinal properties. It is mainly evergreen but sometimes 

shed its leaves during the dry season [2]. 

 

The neem is a tropical evergreen plant. It has shown 

great importance in the research because of potential of 

using neem derivatives such as leaf, oil and seed extracts for 

preparation of environmental friendly herbicides. Leaf 

extract of neem can inhibit the aflatoxin production as well 
as Aspergillus parasiticus growth.  [3]. Neem leaves are used 

to treat fungal and bacterial infections. They are used to treat 

warts as well as chicken pox, either the paste is applied on 

the affected area or the person is made to bath in neem 

water, it can also treat foot fungi [4, 5].  

 

The Antifungal effects of neem leaf extract also 

reported from south America against  Crinipellis 

perniciosa and Phytophthora species causing 

Witches broom and Pot Not of cocoa [6].    

    
An apple is a sweet edible fruit produced by an apple 

tree (malus domestica). Apple trees are cultivated world- 

wide and are the most widely grown species in the genus 

malus [7].  

 

Fruits and juice produced from apple are used as foods 

because its dependable source of vitamins, minerals, 

electrolytes, antioxidants and fiber. The fruits are usually 

eaten fresh and raw except for the seeds making the 

nutritional values fully available for the body. The 

increasing understanding of the link between fruit intake and 

improved health coupled with the newly found nutritional 
values of apple (malus domestica) has increased its 

popularity and thus consumption rate.  [8, 9, 10, 11, 12].  

 

Apples are rich in phytochemicals which have been 

reported to reduce risk of cardiovascular diseases, asthma; 

diabetes, cataracts, Alzheimer’s disease/cognitive decline and 

pulmonary functions [8,13, 14, 15, 16,12]. 

 

Apple trees and fruit are prone to a number of fungal, 

bacterial and pest problems which can be controlled by a 

number of organic and non-organic means. The black rot is 

an important disease of apple caused by the fungus 
Botryosphaeria obtuse. Black rot fungus infects a wide 

variety of hardwood trees, including apple and pear. Apple 

scab or black rot is also caused by the fungus venturia 

inaequalis which occurs almost everywhere apples are 

grown and is the most serious and widespread disease of this 

crop, especially in region with high rainfall and relative 

humidity during the growing season [17]. 
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However, fungi cause most plant disease, accounting 

for perhaps 70% of all major crop diseases [18, 19]. Apart 
from the effects of high temperature and relative humidity, 

fungi produce pectic enzymes that break down apple pectin 

to expose the nutrients of the cells to the fungi [20, 21]. 

 

The high levels of sugars and nutrients content in 

apple, maks them desirable for fungal growth [22]. These 

Fungi can penetrate apples, particularly through a puncture 

or other wound that breaks the skin of the apple. Toxigenic 

fungi have been isolated from spoiling fruits [23].  

 

Fruits stored at suboptimal conditions promotes fungal 

growth and mycotoxin production [24] of which the most 
common causes of apple rot are from the fungi Penicillium 

expansum and Monilinia fructigena [25, 26]. Other fungal 

genera that were isolated from apples 

include Colletotrichum, Xylaria, 

Botryosphaeria and Rhizopus oryzae [27, 

28].  Aspergillus spp. has also been isolated and known to 

cause infections or allergies [29]. In some 

studies, Cladosporium spp. was found to be a 

frequent fungus found in stored apples, and also Penicillium, 

Acremonium, Aspergillus, Aureobasidium, Cryptococcus, 

Sporobolomyces and Alternaria spp [30].  
 

Traditional practices for studies of fungi include 

conventional cultivation and microscopic identification. 

Identification of the fungi species is based on mycelia 

(color, size and shape) and morphological characteristics 

(morphology, conidia size and morphology conidiophore) 

[31, 32]. These techniques require skilled taxonomists. 

Minor differences in medium composition can impair 

effective comparison of mycelia characters [33]. Molecular 

techniques have been demonstrated as an effective and easy 

way to identify fungi. DNA-based assays are reliable to 

detect a variety of fungi. Various molecular approaches have 
been used for the detection of Aspergillus from 

environmental and clinical samples [34]. 

 

Considering the above facts, this study has been 

undertaken to analyze the antifungal properties of  neem 

extracts against some pathogenic fungi causing the black rot 

and scabs in apple fruits in Nigeria. 

 

II. MATERIALS AND METHOD 

 

Apple fruit (Malus domestica) was purchased from 
Unizik Junction and transported in a sterile bag to Maeve 

academic research laboratory where it was identified before 

being analyzed in the laboratory.  

 

2.1   Experimental Equipment  

The equipment’s used in the experiment includes,  

autoclave,  knife,  binocular microscope, microscopic slide, 

slid cover,  conical flask, 250ml and 500ml beaker, 

inoculating loop, cotton wool, cork borer, foil, burnson 

burner petri dish and masking tape. 

 
 

 

2.2 Experimental Reagents 

The reagents used includes Distilled water, Ethanol, 
lacto phenol, Potato Dextrox agar (PDA).  

 

2.3 Samples Preparation Procedure 

 

Preparation of Malus domestica (Apple fruit) 

The surface of the sample Malus domestica (Apple 

fruit) was first surface sterilized with 70% alcohol and the 

infected portion cut off into small pieces of size 5cm by 5cm 

which weighing 1grams then kept in beaker ready for use. 

 

The Neem plant (Azardiracta indica) were dried under 

room temperature at 25± 10c for 5days. The sample was 
grinded into powdery form and ready for analysis. 

 

Extraction of Neem plant (Azardiracta indica) 

The aqueous neem leaf extract was prepared according 

to the method described by [35]. 100g of the plant sample 

was weighed and into a Soxhlet extractor were it was 

extracted using ethanol as extraction solvent.  

 

2.4 Culture Media Preparation 

In the study, the culture medium assay used was Potato 

Dextrose Agar (PDA). This medium was used for the 
growth and maintenance of the isolated fungal. The Potato 

Dextrose Agar (PDA) was prepared according to the 

manufacturer instruction (39 g in 1l of water). The medium 

was sterilized in the autoclaved at 121 °C and 15 psi for 

20 min for complete dissolution and homogeneity. 

Thereafter, it was allowed to cool to temperature of between 

42 and 45 °C. A capsule of chloramphenicol was added to 

every 500 ml of sterile cooled PDA to prevent bacteria 

growth [36]. 15 ml of the cooled amended PDA was poured 

into each sterile petri dish to solidify. The petri dishes that 

contained the medium were incubated for 24h at a 

temperature of 28 °C to check for sterility before use as 
described by Cheesebrough [37]. 

 

2.5 Colony Count  

The direct colony count method was used. In this 

method, the colonies of fungi were counted directly from the 

cultured plate. 

 

2.6 Identification of Fungi Isolate 

Both morphological and anatomical characteristics of 

the fungi were used in the identification process of the fungi 

isolate. This was done as follows. 
 

A: Morphological identification  

Methods of as described by Cheesebrough [37]: The 

growth pattern and pigments produced by the fungi was 

observed, match against those in fungi identification kit and 

recorded accordingly. 

 

B: Anatomical Identification:  
Here, guides according to Alexopoulos [38] were used 

for the various tests and examinations.  A smear of the fungi 

growth was fix on two different slide and stained with distil 
water and lacto phenol. Both of the smears were viewed 

under binocular microscope and the anatomical 
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characteristic recorded and as well match against those on 

fungi identification kit then identified accordingly. 
 

2.7 Pathogenicity Test 

The method of Okafor [39], Okigbo and Ikediugwu 

[40] were adopted for the pathogenicity study to establish 

which of the fungal isolates caused the rot and to determine 

whether they could induce similar symptoms on inoculation 

and be re-isolated, thus fulfilling Koch’s postulates. 

 

The fungal culture was isolated using inoculation loop 

of length 5cm while a healthy apple fruit was surface 

sterilized using 100% ethanol. With the use of cork borer, a 

smooth deep cut was made on the healthy yam tuber to a 
depth of 2cm with a diameter of 10mm wide.  The pure 

culture of the fungi was inoculated and the 10mm cover of 

the initial cut healthy apple fruit part was used to cover it. 

The sample was kept in an incubation chamber for 72hr then 

being observed every 3 days to ascertain the pathogenicity 

of the organism. 

 

2.8 Anti-microbial Assay 

The food poisoning techniques was used in studying 

the effect of plant extract on mycelia growth of the test fungi 

[41]. 4mg/l, 6mg/l and 8mg/l of the plant extract were 
pipetted into labelled petri dishes containing the pure culture 

of the microbial organism respectively. The Inhibition zones 

of the   microorganism was evaluated and recorded in terms 

of radial growth of the microbes on the medium with and 

without extracts and results were analysed on the basis of 

percentage growth zone inhibitions of microorganisms. The 

inhibition of microbial growth on PDA medium was used to 

quantify the toxicity of extracts. Percentage growth 

inhibition for 5 days was calculated. 

 

% growth inhibition  =    R1 –R2     X     100 

           R2    

 

Where R1 = is the furthest radial distance of pathogens in 

control plates 

Where R2 = is the furthest radial distance of pathogens in 

extract (treated) plates. The percentage of growth inhibition 

was determined as a guide in selecting the minimum 

inhibition concentration that will be effective in controlling 

the microorganisms. 

 

2.9 Statistical Analysis  

The two-way analysis of variance (ANOVA) were 
used in analyzing the data collected, using the Sigma plot 

version 12 statistical software to ascertain the level of 

significance of the treatment given to at LSD0.05%. 

 

 

 

 

 

 

 

 

 

 

III. RESULTS 

 

Table 3.1 Anti-Microbial Inhibition zone of Azadiracta 

indica Extract at different dose concentration 

Microorgani

sm 

2mg/m

l) 

4mg/

ml 

6mg/

ml 

 

Control 

(Chlorampheni

col) 

Aspergilius 

spp 

8.10m

m 

9.73m

m 

11.2 

mm 

6.2mm 

Fusarrium 

spp 

9.20m

m 

9.17m

m 

13.35 

mm 

6.8mm 

Venturia 

inaequalis 

5.6mm 10.0m

m 

15. 

8mm 

9.1mm 

     

 

Table 3.1 shows that at 2mg/ml concentration, the 

extract inhibition on Aspergilius spp fungi is 8.10mm, on 

Fusarium spp it si 9.20mm while Venturia inaequalis is 

5.6mm. At this dosage concentration of 2mg/ml, the 
inhibition of Apergilius spp and Fusarium is high as 

compared to that of Venturia inaequalis while inhibition on 

Fusarium spp is higher than that of Aspergilius spp. At 

4mg/l the level of inhibition on Aspergilius spp is 9.73mm, 

9.17mm on Fusarium spp and 10mm on Venturia 

inaequalis. The inhibition of the extract at 6mg/ml on 

Aspergilius spp is 11.2mm, that of Fusarium spp is 

13.35mm while on Venturia inaequalis, the inhibition rate is 

15.8mm. Comparing the level of inhibition of the neem 

extract with that of the control experiment as seen in the 

table above, the performance of the extracts is much better 

than the control. This implies that neem extract is far better 
in the control of apple fungi. 

 

 
Fig 1: Inhibition of microorganism at 2mg/l 

 

Fig 1 shows that at 2mg/l treatment dosage  Fusarium 

spp is highly inhibited by the extract  followed by that 

Aspergilius spp and least in Venturia inaequalis. 
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Fig 2: Inhibition of microorganism at 4mg/l 

 

Fig 2: at 4mg/l treatment dosage, Venturia inaequalis 

is highly inhibited by the extract followed by that of 

Aspergilius spp and least in fusarium spp 

 

 
Fig 3: Inhibition of microorganism at 6mg/l 

 

Fig 3 shows that at 6mg/l treatment dosage, Venturia 

inaequalis is highly inhibited followed by that of  Fusarium 

spp and least in Aspergilius spp 

 

Table 3.2: Two-way ANOVA 

 
Tested at 0.05% level of Significance 

 

Table 3.2 shows that there is no significant differences 

between the treatment groups at P<0.05(P =0.141), which 

implies that even at very low dosage of the treatment, it has 

effect on the fungi associated with the spoilage of apple 

fruit. 

  

IV. DISCUSSION 

 

Finding of the study showed that there are various 
fungi organisms which can cause scab on apple fruit. Such 

fungi organisms are Venturia inaequalis, Fusarium spp and 

Aspergilius spp. These organisms were also found to be 

inhibited by neem extract at various concentration. The 

inhibition of these organisms varies from different 

concentrations ranging from 2mg/l, 4mg/l and 6mg/l 
respectively. This means that fungi that causes scab on apple 

fruit can easily be controlled using neem leaf extracts. These 

findings agree with the finding of [42] who evaluated the 

efficacy of various extracts of neem leaf on seed borne fungi 

Aspergillus and Rhizopus and still confirmed that the growth 

of the Aspergillus and Rhizopus species were significantly 

inhibited and controlled with both water and alcoholic 

extract. 

 

The finding also showed that the dosage treatment of 

these organism is independent of the concentration of the 

neem dosage which implies that at any dosage treatment, the 
organisms will be inhibited. The finding also corroborate 

with that of Anjali [43], who in his study showed that 

Azadirachta indica inhibits growth in Cladosporium, 

Aspergillus flavus and Alternaria solani. The study equally 

agrees with that of Ghonmode [44] who said that there are 

significant zones of inhibition by the leaf extracts of neem 

than 3% Sodium hypochlorite. 

 

V. CONCLUSION 

 

This study has shown that ethanol extract of 
Azadiracta indica leaf has inhibitory effect on the fungi that 

causes scab on apple fruits. The extract as well is 

independent of the concentration given as a low 

concentration also has the capacity of limiting and 

controlling the growth of the fungi.  

 

RECOMMENDATION 

 

Based on the finding of this study, it is recommended 

that the use of Neem extract should be adopted by farmers in 

the control of apple scab fungi, as this method of control is 

much safe and efficient. 
  

REFERENCES 

 

[1]. Carris, L. M., C. R. Little, and C. M. Stiles. 2012. 

Introduction to Fungi. The Plant Health Instructor. 

DOI:10.1094/PHI-I-2012-0426-01. 

[2]. Orwa, C.; Mutua, A.; Kindt, R.; Jamnadass, R.; 

Anthony, S., 2009. Agroforestree Database: a tree 

reference and selection guide version 4.0. World 

Agroforestry Centre, Kenya. 

[3]. Verma, V.C. and R.N. Kharwar, 2006. Efficacy of 
neem leaf extract against it's own fungal 

endophytic Curvularia lunata. J. Agric. Technol., 2: 

329-335. 

[4]. Allameh, R., B. Razzaq, M. Razzaghi, M. Shams, 

M.B. Rezaee and K. Jaimand, 2002. Effect of neem 

leaf extract on production of aflatoxin and activities of 

fatty acid synthetase, isocitrate dehydrogenase and 

glutathione S-transferase in Aspergillus parasiticus. 

Mycopathologia, 154: 79-84. 

[5]. Ghorbanian, M., M. Razzaghi-Abyaneh, A. 

Abdolamir, S.G. Masoomeh and M. Qorbani, 
2007. Study on the effect of neem (Azadirachta 

indica A. Juss) leaf extract on the growth 

http://www.ijisrt.com/


Volume 6, Issue 4, April – 2021                                             International Journal of  Innovative Science and Research Technology                                                 

                                        ISSN No:-2456-2165 

 

IJISRT21APR362                                                                www.ijisrt.com                     867 

of Aspergillus parasiticus and production of aflatoxin 

by it at different incubation times. Mycoses., 51: 35-
39. 

[6]. Ramos, A.R., L.L. Falcao, G.S. Barbosa, L.S. 

Marcellino and E.S. Gander, 2007. Neem (Azadirachta 

indica A. Juss) components; Candidates for the 

control of Crinipellis 

perniciosa and Phytophthora spp. Microbiol. Res., 

162: 238-243. 

[7]. Dickson, Elizabeth E. (2014). "Malus pumila". In 

Flora of North America Editorial Committee 

(ed.). Flora of North America North of Mexico 

(FNA). 9. New York and Oxford – 

via eFloras.org, Missouri Botanical Garden, St. Louis, 
MO & Harvard University Herbaria, Cambridge, MA 

[8]. Boyer, J. and R. Liu, 2004. Apple Phytochemicals and 

their health benefits. Nutr. J., 3: 5, DOI:10:1186/1475-

2891-3-5. 

[9]. Avci,  A.,  T.  Atli,  I.   Eruder,   M.   Varli,   E.  

Devrim, S. Turgay and J. Durak, 2007. Effect of apple 

consumption on plasma and erythrocyte antioxidant 

parameters in elderly subjects. Exp.Aging Res., 

33:429-437. 

[10]. Wojdyto, A., J. Oszmiauski and P. Laskowski, 2008. 

Polyphenolic compounds and antioxidant activity of 
new and old apple varieties. J. Agric Chem., 56:6520-

6530 

[11]. Gerhauser, C., 2008. Cancer chemopreventive potential 

of apples, apple juice and apple components. Planta 

Med., 74: 1608-1624. 

[12]. Hyson, D.A., 2011. A comprehensive review of 

Apples and Apple Components and their relationship 

to human health. Adv. Nutr., 2: 408-420, 

DOI:10.3945/an. 111.000513. 

[13]. Song, T., J. Manson, J. Buring, H. Sesson and S. Lin, 

2005. Associations of dietary flavonoids with risk of 

type 2 diabetes and markers of insulin resistance and 
systemic inflammation in women: A prospective and 

cross-sectional analysis.  J.Am.  Coll. Nutr., 24:376-

384. 

[14]. Gercia, V., I.C.W. Arts, J.A.C. Sterne, R.L. 

Thompson and S.O. Shaheen, 2005. Diatary intake of 

flavonoids and asthma in adults. Eur. Respir. J., 26: 

449-452. 

[15]. Chan, A., V. Graves and T.B. Shea, 2006. Apple juice 

concentrate maintains acetyl-choline levels following 

dietary compromise.  J.  Alzheimer’s Dis., 9(3):287-

291. 
[16]. Chan, A. and T. Shea, 2009. Dietary supplementation 

with apple juice decreases endogenous amyloid-beta 

levels  in  Murine  brain.  J. Alzheimer’s Dis., 16:176-

171. 

[17]. Castellari M. I.., Al-Bukhari, F and S.Al-

Bukhari,R(2010) The Collection of Authentic Sayings 

of ProphetMohammad (Peace Be uponHim),Division 

71 on Medicine, Hilal Yayinlari, Ankara, Turkey, 2nd 

edition. 

[18]. S. Doores, D.F. Splittstoesser (1983),  The 

microbiology of apples and apple products, Critical 
Reviews in Food Science and Nutrition, 19 (2) 

pp. 133-149. 

[19]. J. Janisiewicz, T.J. Tworkoski, C.P. Kurtzman (2001), 

Biocontrol potential of Metchnikowia pulcherrima 
strains against blue mold of apple, 

Phytopathology, 91 (11) pp. 1098-1108. 

[20]. A. Bukar, M. Mukhtar, S. Adamu (2009), Isolation and 

identification of postharvest spoilage fungi associated 

with sweet oranges (Citrus sinensis) traded in Kano 

metropolis Bayero. Journal of Pure and Applied 

Sciences, 2 (1) pp. 122-124. 

[21]. D. Garcia, A.J. Ramos, V. Sanchis, S. Marín (2011),  

Intraspecific variability of growth and patulin 

production of 79 Penicillium expansum isolates at two 

temperatures, International Journal of Food 

Microbiology, 151 (2)  pp. 195-200. 
[22]. D. Prasad (2007), Sustainable Pests Management, 

Daya Publishing House, New Delhi.  

[23]. G. Pose, V. Ludemann, J. Segura, V.F. Pinto (2004), 

Mycotoxin production by Alternaria strains isolated 

from tomatoes affected by Blackmold in Argentina. 

Mycotoxin Research, 20 (2) pp. 80-86. 

[24]. V.H. Tournas, S.U. Memon (2009), Internal 

contamination and spoilage of harvested apples by 

patulin-producing and other toxigenic fungi 

International Journal of Food Microbiology, 133 (1–

2)  pp. 206-209. 
[25]. S. Fiori, A. Fadda, S. Giobbe, E. Berardi, Q. Migheli 

(2008), Pichia angusta is an effective biocontrol yeast 

against postharvest decay of apple fruit caused by 

Botrytis cinerea and Monilia fructicola. FEMS Yeast 

Research, 8 (6)  pp. 961-963. 

[26]. I.J. Holb, H. Scherm (2008), Quantitative relationships 

between different injury factors and development of 

brown rot caused by Monilinia fructigena in integrated 

and organic apple orchards. 

Phytopathology, 98 (1)  pp. 79-86 

[27]. V. Camatti-Sartori, R.T.d. Silva-

Ribeiro, R.M. Valdebenito-
Sanhueza, F.C. Pagnocca, S. Echeverrigaray, J.L. Aze

vedo (2005),  Endophytic yeasts and filamentous fungi 

associated with southern Brazilian apple (Malus 

domestica) orchards subjected to conventional, 

integrated or organic cultivation Journal of Basic 

Microbiology, 45 (5)  pp. 397-402. 

[28]. J.-H. Kwon, J. Kim, W.-I. Kim (2011), First report 

of Rhizopus oryzae as a postharvest pathogen of apple 

in Korea. Mycobiology, 39 (2)  pp. 140-142. 

[29]. E. Mons (2004), Occupational asthma in greenhouse 

workers. Current Opinion in Pulmonary 
Medicine, 10 (2)  pp. 147-150. 

[30]. A.L. Robiglio, S.E. Lopez (1995), Mycotoxin 

production by Alternaria alternata strains isolated from 

red delicious apples in Argentina. International 

Journal of Food Microbiology, 24 (3) pp. 413-417. 

[31]. R.R. Al-Hindi, A.R. Al-Najada, S.A. Mohamed 

(2011), Isolation and identification of some fruit 

spoilage fungi: screening of plant cell wall degrading 

enzymes. African Journal of 

Microbiology, 5 (4)  pp. 443-448. 

[32]. J.I. Pitt, A.D. Hocking (2009), Fungi and Food 
Spoilage (third ed.), SpringerLink: Springer e-Books.  

http://www.ijisrt.com/
http://www.efloras.org/florataxon.aspx?flora_id=1&taxon_id=200010913
http://www.efloras.org/flora_page.aspx?flora_id=1
http://www.efloras.org/flora_page.aspx?flora_id=1
https://efloras.org/
https://en.wikipedia.org/wiki/Missouri_Botanical_Garden
https://en.wikipedia.org/wiki/Harvard_University_Herbaria


Volume 6, Issue 4, April – 2021                                             International Journal of  Innovative Science and Research Technology                                                 

                                        ISSN No:-2456-2165 

 

IJISRT21APR362                                                                www.ijisrt.com                     868 

[33]. D.H. Larone (1995), Medically Important Fungi: A 

Guide to Identification (fourth ed.), ASM Press. 
[34]. D.M. Leinberger, U. Schumacher, I.B. Autenrieth, T.T

. Bachmann (2005), 

[35]. Development of a DNA microarray for detection and 

identification of fungal pathogens involved in invasive 

mycoses. Journal of Clinical 

Microbiology, 43 (10) pp. 4943-4953. 

[36]. Shetty S.A., Prakash H.S., Shetty H.S (1989), Efficacy 

of certain plant extracts against seed-born infection 

of Triconiella padwickii in paddy (Oryza 

sativa) Canadian J. of Botany.  67(7):1956–1958. 

[37]. Green KR (1994), Studies on the epidemiology and 

control of yam anthracnose. Ph.D. Thesis, University 
of Reading, Reading, UK.  

[38]. Cheesbrough M (1984), District laboratory practice in 

tropical countries. Part 2. London: Cambridge 

University Press; p. 134–242. 

[39]. Alexopoulos CJ (1962). Introductory mycology. 2nd 

ed. Sydney: Wiley; p. 119–59 

[40]. Okafor N. Microbial rotting of stored yam 

(Dioscorea spp) in Nigeria. Exp Agric. 1966;2:179–

82. 

[41]. Okigbo RN, Ikediugwu FEO. Studies on biological 

control of post-harvest rot of yam (Dioscorea sp.) 
with Trichoderma viride. J Phytopathol. 

2000;148:351–5. 

[42]. Sangoyomi TE, Ekpo EJA, Asiedu R. Fungitoxic 

effects and attributes of Allium sativum and Occimum 

gratissimum extracts on Rhizoctonia solani, the causal 

organism of yam Dioscorea rotundata (Poir) rot 

disease. Niger J Mycol. 2009;2(1):166–7. 

[43]. Mordue R. Paul, M. Prasad, and N. K. Sah (2011). 

Anticancer biology of Azadirachta indica L (neem): a 

mini review,” Cancer Biology and Therapy, vol. 12( 

6),467–476. 

[44]. Anjali CH, Sharma Y, Mukherjee A, Chandrasekaran 
N (2012). Neem oil (Azadirachta indica) 

nanoemulsion--a potent larvicidal agent against Culex 

quinquefasciatus. Pest Manag Sci.; 68(2):158-63. doi: 

10.1002/ps.2233. 

[45]. Ghonmode WN, Balsaraf OD, Tambe VH, Saujanya 

KP, Patil AK, Kakde DD (2013). Comparison of the 

antibacterial efficiency of neem leaf extracts, grape 

seed extracts and 3% sodium hypochlorite against E. 

feacalis - An in vitro study. J Int Oral Health. 2013 

Dec;5(6):61-6. Epub 2013 Dec 26. PMID: 24453446; 

PMCID: PMC3895719.  

http://www.ijisrt.com/

	[1]. Carris, L. M., C. R. Little, and C. M. Stiles. 2012. Introduction to Fungi. The Plant Health Instructor. DOI:10.1094/PHI-I-2012-0426-01.
	[2]. Orwa, C.; Mutua, A.; Kindt, R.; Jamnadass, R.; Anthony, S., 2009. Agroforestree Database: a tree reference and selection guide version 4.0. World Agroforestry Centre, Kenya.
	[3]. Verma, V.C. and R.N. Kharwar, 2006. Efficacy of neem leaf extract against it's own fungal endophytic Curvularia lunata. J. Agric. Technol., 2: 329-335.
	[4]. Allameh, R., B. Razzaq, M. Razzaghi, M. Shams, M.B. Rezaee and K. Jaimand, 2002. Effect of neem leaf extract on production of aflatoxin and activities of fatty acid synthetase, isocitrate dehydrogenase and glutathione S-transferase in Aspergillus...
	[5]. Ghorbanian, M., M. Razzaghi-Abyaneh, A. Abdolamir, S.G. Masoomeh and M. Qorbani, 2007. Study on the effect of neem (Azadirachta indica A. Juss) leaf extract on the growth of Aspergillus parasiticus and production of aflatoxin by it at different i...
	[6]. Ramos, A.R., L.L. Falcao, G.S. Barbosa, L.S. Marcellino and E.S. Gander, 2007. Neem (Azadirachta indica A. Juss) components; Candidates for the control of Crinipellis perniciosa and Phytophthora spp. Microbiol. Res., 162: 238-243.
	[7]. Dickson, Elizabeth E. (2014). "Malus pumila". In Flora of North America Editorial Committee (ed.). Flora of North America North of Mexico (FNA). 9. New York and Oxford – via eFloras.org, Missouri Botanical Garden, St. Louis, MO & Harvard Universi...

