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ABSTRACT 

Evaluating in-vitro efficacy and antifungal activities of certain selected synthetic fungicides(Red force, Kocide 

2000, Fantic plus and Metacide) against some commonly occurring field and storage fungal pathogens 

(Phytophothora cinamoni, Sclerotium rolfsii, Fusarium sambucinum, Diplocoecium spicatum and 

Xylohyphapinicola) of pineapple was considered in this work.A single 5-mm culture plug of actively growing 

fungus was inoculated into a 9-cm PDA plates enriched with fungicide solution, under an aseptic condition and was 

incubated for seven days. Results obtained showed significant (P≤0.05) reduction in mycelia radial growths of most 

of the fungal pathogens compared with the controls. The study further revealed that all the fungicides evaluated 

were effective in the in-vitro control of Sclerotium rolfsii, Phytophothora cinamoni, Fusarium 

sambucinum,Diplocoecium spicatum,Xylohyphapinicola. However, Fantic plus was most effective against most 

pathogens tested. The fungicides, Red force, Fantic plus, Kocide 2000 and Metacide super could be used by Farmers 

against phytopathogenic fungi in order to reduce yield loss by these pathogens. Further studies are, however needed 

to confirm the efficacies of these fungicides on the field. 
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INTRODUCTION 

Pineapple (Ananas comosus L.) is a short herbaceous perennial plant which is available throughout the year round 

and known to be one of the most important commercial fruit crops in the world (Joy, 2010).It is cultivated by 

vegetative propagation and serves as one of the few crops in which cultivars are derived from spontaneous mutations 

and natural evolution without controlled breeding (Osei-kofi et al., 1997). 

 

It is an ancient plant belonging to the family Bromeliaceae (Beatrice,1949; Hossain et al., 2015). It is the leading 

edible member of Bromeliaceae which embraces about 2,000 species, mostly epiphytic and many strikingly 

ornamental. (Jakia et al., 2014). Pineapple shares the distinction accorded all major food plants of the world, having 

being selected, developed, and domesticated by peoples of prehistoric times and passed on to the currently existing 

generation through earlier civilizations (Wikipedia). 

Pineapple is widely cultivated across the globe but it is concentrated in the tropical regions of the world. It is grown 

in over 82 countries with over 2.1 million acres under the crop with a global production of 15,287MT 

(Ndungwu,2014).However, countries such as 

Philipines,Costa,Thailand,Rica,China,Mexico,Brazil,Indonesia,Bangladesh,Hawai,Kenya,India and Nigeria are the 

major producers (FAO,2004 and 2005;Ndungwu, 2014; Hossain et al., 2015).There exists several hundred varieties, 

but the most widely grown are smooth cayenne, Queen and the recently (in the past decade) introduced variety 

called MD2 which commands 80% of the global trade in pineapples (FAO, 2009). It is an herbaceous perennial 
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plant which grows to 1.0 to 1.5 m tall with 30 or more trough-shaped and pointed leaves, 30 cm long, surrounding a 

thick stem. It is a multiple fruit crop, forming what appears to be a single fleshy fruit (Jakia et al., 2014). 

In terms of nutritional utility, medicinal and economic value, pineapple is a good source of food originally 

consumed only as fresh fruit but with the development of the processing industry, the fruit is now prepared and 

consumed in various forms such as pineapple chunks, slices, juice, syrups, jams, crushed pineapple, sliced pineapple 

(Joy, 2010).Therefore, it is either sold as fresh fruit or processed into a number of products with pineapple 

concentrate/juice accounting for 80% of the trade (Joy, 2010).It is an amazing tropical fruit with exceptional 

juiciness, very vibrant flavor and numerous benefits. It contains potassium, vitamin C, calcium, water, crude fibres 

and different minerals in moderate proportion that aid digestive system, assist in maintaining ideal weight and 

balanced diet.(Salbahelkhier et al.,2010; Hossain et al., 2015). 

Pineapple is sometimes recommended as food supplement for improved personal well-being. The fruit is an 

excellent source for vitamin and minerals. For instance, one good, healthy and naturally ripe pineapple supplies up 

to 16.2% vitamin C daily requirement (Hemalatha et al., 2013).Vitamin C is of great benefit to human. It functions 

as body’s natural soluble antioxidant which acts against free radicals that attack and damage normal body cells 

(Hossain et al., 2015).Globally, it is the second most traded product after bananas (FAO, 2009).Pineapple is among 

the most popular and nutritious tropical fruits grown in most tropical and sub-tropical countries. It is one of the 

crops with the most potential in the international market and highly profitable (Akhilomen et al., 2015). Its 

production could help to ensure food security, job creation, and launch the country on the path of self-sufficiency; 

also helps in improving lives and health of the populace (Akhilomen et al., 2015; Iwuchukwu et al., 2017). 

Fungi, along with bacteria, serve as the plant's decomposers by breaking down organic material in nature, while 

many form healthy symbiotic relationships with plants in the soil. Unfortunately for gardeners, some fungi develop 

parasitic relationships with plants (e.g. rusts, leaf spot, etc.) where the plant is harmed making it important to have 

the proper fungicide to minimize those effect. Some of the important plant pathogenic fungi diseases are: 

Phytophthora root rot (Phytophthora spp.), Pythium root rot (Pythium spp.), leathery pocket (Penicillium 

funiculosum), water blister (Chalaraparadoxa), leaf spot (Diplocoecium spicatum), mid rib blight (Sclerotium 

rolfsii) and butt rot (Xylohyphapinicola) (Joy et al., 2010). 

Plant pathogenic fungi cause deterioration to pineapple, thereby reducing the yield and its quality. This has serious 

implication on the production and consequently brings low economic returns to the pineapple farmers. Plant 

pathogenic fungi are normally controlled by the use of chemical fungicides and a number of in-vitro studies have 

demonstrated that some chemical fungicides may restrict or prevent mycelia growth of many such pathogens 

(Clancy and Nguyen, 1998; Muller et al., 2002; Laslo et al., 2011; Mustapha et al., 2011; Navi et al., 2016). 

There is paucity of information on the In-vitro efficacy and activity of the four commercial fungicides employed in 

this study against the selected pathogens. Therefore, this work was designed to evaluate the in-vitro effects of low 

level (0.1% concentration) of these fungicides on the mycelia growth of Diplocoecium spicatum, Fusarium 

sambucinum, Phytophthora cinamomi, Sclerotium rolfsii and Xylohyphapinicola  which are the commonly occurring 

field and storage fungal pathogens of pineapple (Agrios, 2005). 

MATERIALS AND METHODS 

Experimental site: 

The experiment was carried out in the Tissue Culture Laboratory of the Department of Crop Protection, College of 

Plant Science and Crop Production, Federal University of Agriculture, Abeokuta (FUNAAB), Nigeria. 

Source of pathogens: 

Five common field and storage fungal pathogens of pineapple (Sclerotium rolfsii, Phytophthora cinamoni,Fusarium 

sambucinum,Diplocoecium spicatum,Xylohyphapinicola) were obtained from the Tissue Culture Laboratory of the 

Department of Crop Protection, (FUNAAB). 

 

Treatment and experimental design 

The treatment consisted five fungal pathogens (Sclerotium rolfsii, Phytophthora cinamoni, Fusarium sambucinum, 

Diplocoecium spicatum, Xylohyphapinicola) and four synthetic fungicides applied at low level concentration (0.1%) 

to determine their effects on the mycelia radial growth of the test pathogens in-vitro.  The experiment was laid out in 

a completely randomized design (CRD). The test pathogens were preserved in the same laboratory before use. 

Fungicides used in this study and their concentration (0.1% w/v) are presented in Table 1.   
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Table 1: List of Fungicides used for the experiment 

 Fungicide product Active ingredient Concentration 

(%) 

1 Red force 6% Metalaxyl-M +60% copper (1) oxide WP 0.1 

2 Kocide 2000 53.8% Copper hydroxide + 46.2% Inert ingredient WP  

0.1 

3 Fantic plus 9% Benalaxyl-M + 60% Cuprous oxide WP 0.1 

4 Metacide super Carbendazim 12% + Mancozeb 63% WP 0.1 

 

Preparation of Fungal cultures and Fungicides concentration 

Sourced pathogens were aseptically placed into Petri plates containing 15 ml Potato Dextrose Agar (PDA) medium 

and incubated at room temperature for 7 days. Pure cultures were obtained by sub-culturing onto PDA medium 

using single spore inoculation.  This was aseptically done inside lamina flow hood. The emerging fungal pathogens 

were sub-cultured into agar slants, stored at -20oC until needed.  Fungicides were suspended into sterile distilled 

water to make a solution each at 0.1% (w/v) concentration each. 

In-vitro effects of fungicides on mycelia growth of test pathogens 

One milliliter each of fungicide solution (0.1% w/v) was dispensed in 90 mm diameter Petri plates with sterile 

needle and syringe. Potato Dextrose Agar (15 ml) was dispensed into the plates gently swirled and allowed to set.  

Petri plates without fungicides served as control. Mycelia disc (5 mm), using sterile core borer, of the test fungi were 

obtained from actively growing margin of the fungal colony edge of 7-day old culture.  Petri plates with or without 

fungicides were inoculated with 5 mm diameter disc fungal pathogen at the center, replicated three times each. The 

plates were incubated at 28±2oC and radial growths were measured daily for seven days at 24 hrs interval. Colony 

diameter was taken as the mean along two directions on two perpendicular lines drawn on the reverse side of the 

plates. 

Data collection and analysis 

Radial growths of the test pathogens were measured and data subjected to Analysis of variance (ANOVA) using 

SAS 9.1 for windows. Significant differences between means were separated by the Duncan’s Multiple Range Test 

(p≤0.05). 

RESULTS 

In-vitro effects of fungicides on mycelia radial growth of test Fungal pathogens 

Table 2 shows the effects of Red force, Fantic plus, Kocide 2000 and Metacide super on the radial growth of 

Phytophothora cinamomi. There was no significant (p≥0.05) effect among fungicides on mycelia radial growth ofP. 

cinamomi first day after incubation (1DAI), whereas untreated control plated had significant (p≤0.05) higher 

mycelia radial growth than fungicides. At seventh day after incubation, mycelia growths ranged from 1.00 to 9.00 

cm. All the four fungicides significantly (p≤0.05) reduced mycelia growth of P. cinamomi compared with untreated 

control plates at seventh day after incubation (7DAI).Fantic plus showed much effectiveness than Red force, Kocide 

2000 and Metacide super.  Mycelia growth of Phytophtora cinamomi in Petri plates treated with Fantic plus was 

1.00 cm and this was significantly (p≤0.05) lower than plates treated with Red force(1.83 cm), Kocide 2000(1.13 

cm) and Metacide super (2.03 cm). In all the periods of data collection, Fantic plus significantly (p≤0.05) reduced 

mycelia growth mycelia of Phytophtora cinamomi. 

The outcome of fungicide application on the mycelia growth of Fusarium sambucinumis revealed in Table 3. The 

mean value of mycelia growth for the period of experiment ranged from 0.00 cm to 9.00 cm. The highest radial 

mycelia growth (9.00 cm) was observed in untreated control plates. All the fungicides significantly (p≤0.05) reduced 

mycelia growth of F. sambucinum compared with untreated control plates.  Fantic plus performed best with radial 

growth of  0.87cm which was significantly(p≤0.05)  lower than mycelia radial growth observed with Kocide 2000 

(1.63 cm), Red force (2.73 cm) and Metacide super (2.73 cm) after seventh day of incubation. 

The response of Sclerotium rolfsii to fungicides treatment is shown in Table 4. Response of S. rolfsii to fungicides 

used in this study varied significantly. Mycelia growth increased with increase in number of days after incubation. 

However, significantly (p≤0.05) higher mean values of mycelia growth was observed in untreated control plates 

throughout the period of experiment. Fungicides significantly reduced fungal growth of S. rolfsii compared within 

treated control plates. At seventh day after incubation, S. rolfsii had 2.00 cm when Fantic plus was used as treatment 

and this performance was significantly superior over Kocide 2000 (2.30 cm), Metacide super (2.73 cm) and Red 

force (2.90 cm). 
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Xylohyphapinicola was also sensitive to fungicides activities when compared with the untreated control plates seven 

days after incubation (Table 5) but its sensitivity varied much between fungicides.  At 7DAI, Xylohyphapinicola 

response to fungicides ranged from 1.20 to 3.20 cm.  Among fungicides, Xylohyphapinicola had the highest mycelia 

growth (3.20 cm) when Red force was tested while Kocide 2000 had lowest mycelia growth (1.20 cm) which was 

significantly (p≤0.05) lower than Fantic plus(1.57 cm), Metacide super (3.17 cm) and Red force (3.20 cm).In Table 

6,Diplocoeciumspicatumresponded differently to treatments. Seven day after incubation, lowest mycelia growth 

(1.13 cm) was recorded in the plates where Fantic plus was used followed by Kocide 2000 (1.47 cm),Red force 

(1.63 cm) and Metacide super (1.97 cm)and these values were significantly (p≤0.05)lower than9.00cm recorded in 

untreated control plates. 

Effects of fungicides on mycelia radial growth of Phytophothora cinamomi, Fusarium sambucinum ,Sclerotium 

rolfsii, Xylohyphapinicola and Diplocoecium spicatum after 7 days of incubation (Plate 1). Fantic plus performed 

best in reducing mycelia radial growth in almost all the plates followed by Kocide2000. 

Table 2: In-vitro effects of fungicides on Phytophothora cinamomi mycelia radial growth 

Pathogen Fungicide Mycelia radial growth (cm) at various days after inoculation (DAI) 

1DAI 2DAI 3DAI  4DAI 5DAI 6DAI  7DAI† 

 Red force 0.00b 0.50b 0.83b 1.00b 1.37b 1.63b 1.83b 

 Fantic plus 0.00b 0.00c 0.00c 0.40d 0.60d 0.83c 1.00c 

P. cinamomi Kocide 2000 0.00b 0.00c 0.33bc 0.57c 0.80c 0.87c 1.13c 

 Metacide super 0.00b 0.50b 0.77b 0.97b 1.40b 1.67b 2.03b 

 Control(NF‡) 0.53a 2.87a 6.87a 9.00a 9.00a 9.00a 9.00a 

†DAI: days after incubation. ‡NF: No fungicide. Means followed by the same superscript within the column are not 

significantly different according to Duncan’s Multiple Range Test, p≤0.05. 

 

Table 3:In-vitro effects of fungicides on Fusarium sambucinum radial mycelia growth 

Pathogen Fungicide Mycelia radial growth (cm) at various days after inoculation 

(DAI) 

1DAI 2DAI 3DAI  4DAI 5DAI 6DAI  7DAI† 

 Red force 0.47b 0.83b 1.27b 1.57b 1.93b 2.43b 2.73b 

 Fantic plus 0.00c 0.00d 0.00d 0.33d 0.43d 0.70d 0.87d 

F. sambucinum Kocide 2000 0.00c 0.00d 0.47c 0.80c 1.10c 1.37c 1.63c 

 Metacide super 0.43b 0.67c 1.13b 1.63b 1.87b 2.33b 2.73b 

 Control (NF‡) 1.87a 5.37a 9.00a 9.00a 9.00a 9.00a 9.00a 

†DAI: days after incubation. ‡NF: No fungicide. Means followed by the same superscript within the column are not 

significantly different according to Duncan’s Multiple Range Test, p≤0.05. 

Table 4: In-vitro effects of fungicides on Sclerotium rolfsii mycelia radial growth  

Pathogen Fungicide Mycelia radial growth (cm) at various days after inoculation 

(DAI) 

1DAI 2DAI 3DAI  4DAI 5DAI 6DAI  7DAI† 

 Red force 0.33b 0.67b 1.07b 1.50b 1.93b 2.43b 2.90b 

 Fantic plus 0.00c 0.00c 0.53c 0.97c 1.47c 1.77c 2.00d 

S. rolfsii Kocide 2000 0.00c 0.00c 0.43c 0.80d 1.27d 1.77c 2.30c 

 Metacide super 0.43b 0.73b 1.13b 1.53b 1.90b 2.37b 2.73b 

 Control (NF‡) 1.93a 5.00a 7.77a 9.00a 9.00a 9.00a 9.00a 

†DAI: days after incubation. ‡NF: No fungicide. Means followed by the same superscript within the column are not 

significantly different according to Duncan’s Multiple Range Test, p≤0.05. 
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Table 5: In-vitro effects of fungicides on Xylohyphapinicola growth 

Pathogen Fungicide Mycelia radial growth (cm) of mycelia at various days after 

inoculation (DAI) 

1DAI 2DAI 3DAI  4DAI 5DAI 6DAI  7DAI† 

 Red force 0.57b 1.03b 1.43b 1.97b 2.40b 2.80b 3.20b 

 Fantic plus 0.00b 0.00c 0.67b 0.83c 1.13c 1.33c 1.57c 

X. pinicola Kocide 2000 0.00b 0.00c 0.60b 0.83c 0.93d 1.07d 1.20d 

 Metacide super 0.53b 0.93b 1.27b 1.83b 2.33b 2.73b 3.17b 

 Control(NF‡) 1.50a 4.40a 7.67a 9.00a 9.00a 9.00a 9.00a 

†DAI: days after incubation. ‡NF: No fungicide. Means followed by the same superscript within the column are not 

significantly different according to Duncan’s Multiple Range Test, p≤0.05. 

 

Table 6:In-vitro effects of fungicides on Diplocoecium spicatum mycelia radial growth  

Pathogen Fungicide Mycelia radial growth (cm) at various days after inoculation 

(DAI) 

1DAI 2DAI 3DAI  4DAI 5DAI 6DAI  7DAI† 

 Red force 0.00b 0.73b 1.03b 1.27b 1.47b 1.50c 1.63c 

 Fantic plus 0.00b 0.00c 0.00d 0.40d 0.63d 0.87e 1.13d 

D. spicatum Kocide 2000 0.00b 0.00c 0.57c 0.83c 1.00c 1.23d 1.47c 

 Metacide super 0.00b 0.67b 1.00b 1.33b 1.63b 1.73b 1.97b 

 Control(NF‡) 0.67a 1.83a 4.80a 8.83a 9.00a 9.00a 9.00a 

†DAI: days after incubation. ‡NF: No fungicide. Means followed by the same superscript within the column are not 

significantly different according to Duncan’s Multiple Range Test, p≤0.05. 

 

A  

B  

C  

D  

E  
 

Plate1: Effects of fungicides on mycelia growth of (A)-Phytophothora cinamomi, (B)-Fusarium sambucinum,(C)-

Sclerotium rolfsii ,(D)-Xylohyphapinicola and (E)-Diplocoecium spicatum after 7 days of incubation. 

 

 

CONTROL                  RED FORCE               MET. SUPER         FANTIC PLUS       KOCIDE 2000         

CONTROL                RED FORCE               MET. SUPER          FANTIC PLUS        KOCIDE 2000 

CONTROL                RED FORCE              MET. SUPER          FANTIC PLUS        KOCIDE 2000          

CONTROL                RED FORCE             MET. SUPER           FANTIC PLUS         KOCIDE 2000          

CONTROL                RED FORCE           MET. SUPER             FANTIC PLUS        KOCIDE 2000          
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DISCUSSION 

Fungicides that are toxic to fungi may cause mycelium to cease growing, change metabolic processes or be killed, 

spores may fail to germinate or be killed (Neely, 1969; Shrishail et al., 2016). Fungicides tested in this study are 

used to control various fungal diseases in pineapple. Results obtained showed significant (P≤0.05) reduction in 

mycelia radial growths of majority of fungal pathogens compared with controls. 

Red force, Fantic plus, Kocide2000 and Metacide super fungicides were effective against all the pathogens tested. 

However, degree of effectiveness against mycelia radial growth of the five fungal pathogens varied. Simonetta et al. 

(2016) also studied on efficacy of ready mix benalaxyl-M with copper oxychloride and copper hydroxide to control 

downy mildew of grape and late blight of tomatoes. They confirmed that the formulation had higher performance in 

controlling grape downy mildew and tomato late blight in comparison with the standard.  

Kocide 2000 was effective against X. pinicola. Similarly, Red force also reduced the mycelia growth of all fungal 

organisms tested. Metacide super showed good activity in limiting mycelia growth and conidia formation of all the 

pathogens. Sharma et al.(2017) also observed that in-vitro evaluation of commercial fungicides against 

Tolyposporium penicillariae and the active ingredient of the fungicide, Carbendazim 12% + Mancozeb 63%,was 

characterized by its ability to limit the growth of a wide spectrum of pathogens. 

This study revealed that all the fungicides evaluated were effective in the in-vitro control of Sclerotium rolfsii, 

Phytophothora cinamoni, Fusarium sambucinum, Diplocoecium spicatum, Xylohyphapinicola. Further studies are, 

however needed to confirm the efficacies of these fungicides on the field. The fungicides, Red force, Fantic plus, 

Kocide 2000 and Metacide super could be used by farmers against phytopathogenic fungi in order to reduce yield 

loss by these pathogens.  However, Fantic plus was most effective against most pathogens tested. 

 

CONCLUSION 

Fungicides examined in this study are used to control various fungal diseases in pineapple. 

All the four fungicides significantly (p≤0.05) reduced mycelia growth of P. cinamomi compared with untreated 

control plates at seventh day after incubation 

Fungicides significantly reduced fungal growth of S. rolfsii compared with untreated control plates. Fantic plus 

performed best in reducing mycelia radial growth in almost all the plates followed by Kocide 2000. 

The information available in this research work will guide the farmers or the extension service provider on which 

fungicides that can reduce or have significant efficacy with the mycelia fungal growth. 

More studies should be carried out to further confirm the efficacies of these fungicides on the field. 

 

 

REFERENCES 

Agrios, G. (2005): Plant Pathology.5th edition. Elsevier Academic Press. San Diego, CA. 

Akhilomen L.O.,Bivan G.M.,Rahman S.A. and Sanni S.A.(2015): Economic efficiency Analysis 

Of Pineapple in Edo State, Nigeria: A Stochastic Frontier Production Approach. American Journal of Experimental 

Agriculture.5 (3):267-280. 

Beatrice H.K. (1949): Anatomy of the Vegetative Organs of Pineapple (Ananas comosus L. Merr.).Botanical 

Gazette :University of Chicago Press,pp333-404. 

Clancy C.J. and Nguyen M.H. (1998).In vitro Efficacy and Fungicidal Activity of Voriconazole 

Against Aspergillus and Fusarium species. Euro. J. Microbiol Infect Dis.17:573-575. 

FAO,(2004): Food and Agriculture Organization of United Nations. 

FAO,(2005): Food and Agriculture Organization of United Nations. 

FAO, (2009): Food and Agriculture Organization of United Nations. 

Hemalatha, R. and Anbuselvi, S.( 2013): Physicochemical constituents of pineapple pulp 

           And waste. J. Chem. Pharm. Res. 5(2):240-242. 

Hossain, M.F., Akhtar S., Anwar M.,(2015): Nutritional Value and Chemical Benefits of Pineapple. International 

Journal of Nutrition and food Sciences.4:1,84-88. 

Iwuchukwu J.E.,Nwobodo C.E. and Udoye C.E.(2017): Problems and Prospects of Pineapple 

production in Enugu State, Nigeria. Journal of Agricultural Extension.21(1)  

February, 2017. 

Jakia,S.T.,Monirul I.,Md.Serajul I.,Md.Ramin T.R. and Shreem A.,(2014):.Development and Shelf Life Prediction 

of Pineapple (Ananas comosus) Preserve and Candy. International Journal of Innovation and Scientific 

Research.10 (1)77-82. 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME VI, ISSUE V, MAY/2019

ISSN NO: 2394-8442

PAGE NO:41



Joy, P.P., (2010): Benefits and Uses of Pineapple. Pineapple Research Station, Kerala Agricultural University, 

Kerala, India. [http://www.kau.edu/prsvkm/Html/BenefitsofPA.htm]. 

Laslo V.,VicasS., Agud E. and Zapartan M.,(2011):In vitro Techniques and Methods of  

           Conservation of Plant Germplasms. Analel Universitatii din Oradea, Fascicula Protectia Mediului. 

Vol.XVII. 

Mostafa AA, Al-Rahmah AN, Adel-Megeed A (2011): Evaluation of some Plant Extracts for their Antifungal and 

Anti-aflatoxigenic Activities. J Med Plant Res 517: 4231–4238. 

Mueller, D. S., Dorrance, A. E., Derksen, R. C., Ozkan, E., Kurle, J. E., Grau, C. R., Gaska, 

J.M., Hartman, G. L., Bradley, C. A., and Pedersen, W. L. (2002): Efficacy of fungicides 

            on Sclerotinia sclerotiorum and their potential for control of Sclerotinia stem rot on 

             soybeanPlant Dis.86:26-31. 

Navi S.S., Rajasab A.H., Yang X.B. (2016):In Vitro Evaluation of Commercial Fungicides against some of the 

major Soil Borne Pathogens of Soybean. J Plant Pathol Microbiol 7: 340-355. 

Neely D. (1969): The Value of In vitro Fungicides Tests.Illinois Natural History Survey Biological Notes.No.64. 

Ndugwu, S. (2014): A Report on Conventional Pineapple Production in Kenya. Swedish Society for Nature 

Conservation (SSNC), Sweden. Available online @ 

https://www.naturskyddsforeningen.se/sites/default/files/conventional_pineaple_production_kenya.pdf 

(Accessed on 07/05/2018). 

Sabahelkhier, K. M.; Hussain, A.S. and Ishag, K. E. A. (2010): Effect of maturity stage on protein fractionation,  in 

vitro protein digestibility and anti-nutrition factors in pineapple (Ananas comosus) fruit grown in Southern 

Sudan. Afr. J. Food Sci.4 (8):550 -552. 

Sharma O.,Pachori A., Pandya R.K.,Rai A.K. and Paliwal D.K.(2017): In-vitro Evaluation of Commercial 

Fungicides against Tolyposporium penicillariae. Bref..Inter. J. Agri. Science. 9:11pp.4031-4041. 

Shrishail S.N.,Rajsab A.H. and Yang X.B.(2016): .In-vitro Evaluation of Commercial Fungicides against some of 

the major Soil Borne Pathogens of Soybean. Journal of Plant Pathology and Microbiology.7:340. 

Simonetta, F.; Cotromino, M.; Faccini, F.; Reggiori, F.; Tazzi, L.; Alessandri, S.(2016): Efficacy evaluation of ready 

mix benalaxyl-M with copper oxychloride and copper hydroxide(Smeraldo© and Fantic A©) to control 

downy mildew of grape and late blight of tomatoes.ATTIGiornate Fitopatologiche,2:213-219. 

Wikipedia,(http://custance.org/Library/Thesis/part_I/chapter2.html).Accessed 07/05/2018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME VI, ISSUE V, MAY/2019

ISSN NO: 2394-8442

PAGE NO:42


