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ABSTRACT
Mushrooms have nutritional value as well as medicinal value. Various fungal contaminants effects the mushroom production, mushroom spawn and substrate ultimate result of which is less yield effected spawn and low quality mushrooms. The current study is carried out to determine in vitro evaluation of Aspergillus niger contaminant in Spawn culture of mushroom and its bio management through essential oils at various concentrations (4%, 8%, 12% and 16%). Severity of various substrates was observed after inoculation of pathogen Aspergillous niger by comparing with control out of which Aspergillus niger having highest prevalence 35.71 percentage found to be most dominant in the substrates among the contaminants and least during the 3.27 percent incidence The occurrences of fungal contaminants were managed through essential oils. For in vitro management of Aspergillous niger essential oils viz., cinnamon oil, coconut oil, Neem oil and rose oil were used, All the essential oils reduced the mycellial growth of pathogen at all concentration, results of mycellum inhibition of coconut oil was 35.23% followed by Neem oil 26.21%, Cinnomon oil 16.77% and Rose oil 16.09 % at 16% concentration. 
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INTRODUCTION
The mushroom (Pleurotus ostreatus) is in class Basidiomycetes, subclass Hollo basidiomycete, order Agricales. an edible basidiomycete having excellent flavors and nutritional value. Oyster mushroom has high protein content and has many other constituents such as vitamin B1 and B2, and low-calorie levels. This makes it very popular for consumption among people who are dieting (Bhandari and Mukerji, 1959). The history of consumption of mushroom is believed to have started during the hunting and gathering period (Wani et al., 2010). However, the first mushroom cultivation is believed to have started from China around 600BC and now China is the world's largest producer and consumer of mushrooms (Zhang, 2014). Wild mushrooms, edible mushrooms and medicinal mushrooms are considered as the major categories of Global Mushroom Industries (Royse et al., 2017). Most popular edible mushrooms of the world are Cremini mushroom, Morel mushroom, Shiitake mushroom, Oyster mushroom, White button mushroom, and Straw mushroom (Joseph, 2021). Out of the total mushroom species, more than 3000 species of mushrooms are considered edible. Out of these 3,000 species of edible mushrooms, about 100 species are under economic cultivation, among them only about 60 species are commercially cultivated worldwide (Chang and Wasser, 2017). Economically mushroom farming is being done in more than 100 countries (Gupta et al., 2018). Mushrooms are defined as the macrofungi with a distinctive fruiting body; hypogenous or epigenous and large enough to be seen with naked eyes and picked by hand (Chang and Miles, 1992). They contain no chlorophyll, therefore, do not have leaves, seeds or roots and in real do not need any light to grow. They are a group of fleshy macroscopic fungus which propagates by releasing spores in the dark and typically grew on its food source or on soil above ground. Through the process of fructification, the fruiting bodies are developed from spacious underground mycelia (hyphae). They require a substrate agricultural waste to absorb nutrition and produce enzymes which degrade complex organic matter (Walde et al., 2006). The estimated lifetime of fruiting bodies is only 10-14 days (Kalac, 2009). Among 110,000 species of fungi about 16,000 species include mushrooms (Wasser, 2010). Known for good quality amino acids, vitamin B complexes, sodium, potassium, iron, dietary fibers and also considered as the primary natural source of ergosterol or provitamins, mushrooms possess high nutritional and medicinal value and are being widely domesticated these days (Jr, 2005). Mushrooms are fungi with significant nutritional value currently counting around 2000 edible species distributed around the world (Rathore et al., 2019) The most cultivated species include button mushroom (Agaricus bisporus), shiitake mushroom (Lentinula edodes), and oyster mushrooms US dollars in 2018, and China is the largest mushroom producer within the Asian region, contributing approximately 35 % to the global mushroom market (Elaine and Tan, 2009). Asia countries contribute up to 76 % of mushroom production, followed by Europe (17.2 %) and United States (5.9 %) (Sande et al., 2019). The production of mushroom needs suitable condition for their optimal growth and yield. Disease symptoms include bubbles (undifferentiated spherical masses), bent and/or split stipes known as blowout, and spotty caps (Fletcher and Gaze 2008; Largeteau and Savoie 2008; Berendsen et al., 2010). Initially fungal growth appears on casing which later spread and turn greyish yellow. Later on, light brown superficial spots appear on caps which finally coalesce to become large brown blotches. The disease is usually transmitted by contaminated compost, casing soil (Kumar et al., 2014). If the infection takes place in the later stages, the stipes are distorted and tilted caps are formed. Symptoms This mold disease appears as thick cushioned white patch with greenish fungal growth on spawned and cased bags which gradually change to bluish green in color. Trichoderma spp. in its initial stage, produces a dense pure white mycelium which resembles the mushroom mycelium, thus making it difficult for growers to distinguish between the two (Shah et al., 2013). If this fungus attacks the spawned trays, the spawn-run is affected. If it appears on casing soil, the pin-head formation of mushrooms is retarded. The green mould fungus is a vigorous colonizer of organic material and dead mushroom tissue. Improper phase II composting and high humidity are also responsible for the spread of this disease. The spores of this fungus are carried away by air, water and careless handling (Munshi et al., 2010). Most of these contaminants come from poorly sterilized substrates. Several sterilization techniques like steam sterilization, hot water sterilization, alkalinization, bleaching, and chemical sterilization can be employed to eliminate pre-existing contaminants and each technique has its own relative advantage over others. Besides, biological control involving botanicals and live antagonists can also be used as prophylactic sterilant or as therapeutic sprays.  (Ghimire, et al., 2021). 
Material and Methods
The experiments was conducted at laboratory department of Plant Pathology Balochistan Agriculture College, Quetta
Obtaining mushroom culture
Mushroom Spawns of Oyster were obtained from online marketplace. Culture media were prepared i.e., Potato Dextrose Agar (PDA) and distilled water (DW). The of culture media used in this study are given in Table 1.
Table. 1. Preparation of PDA with addition of malt extract 
	Ingredients
	g/L
DW
	g/0.5L
DW

	Dextrose 
	20
	10

	Potato Extract
	4
	2

	Agar 
	15
	7.5

	Malt Extract
	6
	3

	PH
	7.3 ± 2 at 25°C
	


Formula adjusted standardized to suit performance parameters
Isolation and identification of fungi
Isolation of Aspergillus niger, from infected substrates and spawn for growth including wheat straw, compost, spawn, upon contamination in these substrates we picked contaminated portions for further culturing. Prepared PDA media and glassware were autoclaved at 121°C for 20 minutes. The laminar flow cabinet disinfected with ethanol-soaked cotton. Then switched on the UV light inside the laminar to disinfect microbes and keep materials under UV for up to 15 minutes. The media was allowed to cool and poured onto Petri plates and it was allowed for solidification, and then transferred single colony inoculated through sterile loop in the laminar flow cabinet. The Petri plates were sealed with Para film to protect media from other contaminants. After inoculation, plates were incubated in incubator at 27°C for the growth of pathogen. Then incubated Petri dishes were observed for growing fungal contaminants and were identified microscopically. Slide was prepared in one drop of water kept single spore’s petri dishes colony rubes for few seconds then cover slip kept upon it and observed under microscope.
Isolation of pathogen from mushroom substrate Aspergillus niger
	Mushroom substrate such as wheat grain, sorghum, millet which were prepared and mushrooms spawning was done in wheat straw, saw dust, rice brain and compost in polythene bag, tray etc. Fungal pathogen was observed such as black mold in bag cultures. Isolation of fungal pathogens was done on PDA media. Pathogen was grown on PDA media at noted colony of this fungus pathogen to check these spores to make a slide one drop of water feel on a center of the slide took fungal pathogen through loop and rubber and kept cover slip on the slide and fixed it. Slide was kept under stage microscope and set the lens of microscope. Those lenses were 20x, 40x, 60x and 100x. We connected laptop to the microscope on the same line we checked the spore size. 
Pathogenicity Test
Three techniques with different objectives were carried out. the substrate was subjected to different treatment of polypropylene bags contain 500 g of wet substrate with the addition 1% w/w (weight by weight) of calcium carbonate (CaCo3). After they were spray with 3 ml water suspension of conidia of fungi like Aspergillus niger per bags and mixed. The contamination was done with three replications per bag. Then bags were inoculated with 10 % w/w spawn of mushroom then mixe these substrate bags incubate at room temperature for 10 days and substrate bags were observed. The first technique was focused on the evaluation of the growth of the Aspergillus Spp after the hot water treatment. Two strains and three different sterilized and non-sterilized substrates were used. (Aspergillus Spp spray inoculum, + Mushroom spawn). The second experiment was focused on the evaluation of the effect of different heat treatments of substrates on the growth of the black mold. Steam sterilization of bagged substrates were test 60 °C, 80 °C and 121 °C for 15 minutes and the third techniques was focused on the evaluation of the growth of the contamination (Aspergillus Spp) after spray on the substrate of alkalinized water. Wheat straw was spray of alkaline solution during three different periods of time: 5 min, 24 h and 48 h. two strain of Pleurotus ostreatus and Agaricus bisporus four substrate (wheat straw) wheat seed compost sawdust was used. Treatments of the substrate (Colavolpe et al., 2014) was followed. 
Management of mushroom
Wheat straw, saw dust, wheat grains, compost, mixed in 12 different bags and was kept at required temperature, after that autoclaved the bags with 3 replication. The temperature was 121 °C centigrade for 15 minutes for first treatment and other, which was heated at 70°C for 15 minutes. These were incubated at the room temperature in disinfected area. After 15 days when the bags was observed. The calcium carbonate was used in straw, sawdust and wheat grain. Essential oils were used to control the pathogens Aspergillus Spp the following were the essential oil Cinnamon oil, Coconut oil, Neem oil, Rose oil and control. 
Treatment of the substrate 
Different treatments were carried out, 1) immersion in hot water: a thermal bath with automatic temperature regulation was used; substrates were placed during 30 min into the bath after reaching the temperature of treatment (60 or 80 °C), then they were drained and put on absorbent papers to adjust the humidity to 70% and finally bagged: 2) steam sterilization, substrates were firstly bagged, then tap water was added up to 70% of final humidity and sterilized during 2 h at 120 °C at 1.2 psi of pressure; 3) Immersion in alkalinized water: we used the methodology proposed by (Contreras et al., 2004). Substrates were soaked into an alkaline solution prepared with 0, 5% of calcium oxide for 0, 5 min, 12 h, 24 h or 36 h. 
Preparation of Essential oils
	The Preparation 4%, 8% 12% 16% 0% respectively essential oil prepared the solution in 20 ml Backer 4 percent concentration of essential oil 0.20ml mix ethanol 4.80ml Tween20 0.25ml and distal water (DH2O) 4.75ml the total solution 10ml 8 percent concentration of essential oil 0.40ml mix ethanol 4.60ml Tween20 0.25ml and DH2O 4.75ml the total solution 10ml 12 percent concentration of essential oil 0.60ml mix ethanol 4.40ml Tween20 0.25ml and DH2O 4.75ml the total solution 10ml 16 percent concentration of essential oil 0.80ml mix ethanol 4.20ml Tween20 0.25ml and DH2O 4.75ml the total solution 10ml 0 percent concentration of essential oil 0.00ml mix ethanol 5.00 ml Tween20 0.25ml and DH2O 4.75ml the solation 10ml. below given in the table 2.
Table 2. Essential oils different concentration
	
	
	
	
	5% Tween 20 (Fixed)
	
	
	

	%
	Essential oil
	
	Ethanol
	Tween 5%
	DH2O
	
	Grand Total
	
	

	
	
	
	
	
	
	
	
	
	
	

	4%
	0.20
	Ml
	4.80  Ml
	0.25
	Ml
	4.75
	ml
	10
	Ml
	

	8%
	0.40
	Ml
	4.60  Ml
	0.25
	Ml
	4.75
	ml
	10
	Ml
	

	12%
	0.60
	Ml
	4.40  Ml
	0.25
	Ml
	4.75
	ml
	10
	Ml


	

	16%
	0.80
	Ml
	4.20  Ml
	0.25
	Ml
	4.75
	ml
	10
	Ml
	

	0%
	0.00
	Ml
	5.00  Ml
	0.25
	Ml
	4.75
	ml
	10
	Ml
	


		
In Vitro Antifungal Effects of the Essential Oils 
Application of different essential oil of different concentration against Aspergillus Niger the essential oils use in Potato dextrose agar (PDA) media in pteria plates 18ml media 1ml essential oils mix 45°C then media are solidified then 5mm disc of Aspergillus Niger mycelium placed on the treated PDA medium and pouring with parafilm and the plate incubate at 25°C mycelial growth determined each day to compare control petri plate. (Aminifard and Mohammadi, 2013a).
Statistical Analysis
The date was applied along with replication. For the statical tests such as Analysis of variance and LSD, the data was recorded and analyzed by using Statistics 20 (Steel et al., 1997).
RESULT AND DISCUSION
Morphological identification Aspergillus niger
	The characteristics of, Aspergillus niger, like colony appearance and sporulation pattern were examined form cultures grown on media potato dextrose agar (PDA), white yellow color media later coming black conidia, colonies color in visible on isolated plates at 28°C for 6 days.
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Fig. 1 Cultural Charateristics of Pathogen (Aspergillus niger)
The slide was prepared by placing a drop of lacto phenol at the center of slide and take a part or spores rubes on drops put cover slip on drop portion then check in microscope and observed spores’ structure.   
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Fig. 2. Microscopic study of black mold (Aspergillus niger)
Isolation of pathogen from mushroom substrate Aspergillus niger 
	Aspergillus, Spp and spore forms were 10.97, 4.87, 5.45, 16.98, micrometer respectively. Presents the drag force exerted on an isolated spore as a variable that is dependent on the blowing speed. Here, the diameter of the A. niger spores was assumed to be 5 μm, because our measurements using an optical microscope indicated that the spore diameter was approximately 5.0 μm (in five repeated measurements). The assumed spore diameter complied with that in a previous work,28 where the diameter of the A. niger spores was reported to vary with the growth conditions and commonly ranged from 3.0 to 5.4 μm. Based on the threshold air speed of 3.50 m/s for the 4-day-old colony, the drag force was estimated to be 3.31 nN, which was slightly greater than the average force required to detach a spore (3.27 nN) as measured by the AFM. Similarly, for the 10-day-old colony, the drag force was estimated to be 2.53 nN, while the AFM-measured average force was 1.98 nN. Thus, the aerosolization tests and the AFM measurements obtained comparable results (Zhang et al., 2018). 
Pathogenicity Test
Three techniques with different objectives were carried out. the substrate was subjected to different treatment of polypropylene bags contain 500 g of wet substrate with the addition 1% w/w (weight by weight) of calcium carbonate (CaCo3). After they were spray with 3 ml water suspension of conidia of fungi like Aspergillus niger per bags and mixed. Three treatments were tested Aspergillus Spp plus (+) mushroom spawn. Controls without inoculating were performed in all technique’s bags were observed after 15 days of incubation at room temperature in the dark place. The results were qualitatively expressed by assessing the visual degree of growth and colonization of Aspergillus Spp. The following symbols indicate degrees of growth of the black mold disease in the bags: (+): Poor growth, less than 20% of substrate colonization; (+ +): Intermediate growth, 20-50% of substrate colonization; (+++): abundant growth more than 50% of substrate colonization; (-): non-growth. 
Severity of different substrates 
Severity was highest in substrate of seed as it showed total 72 percent severity. Total number of bags infected were18 from 25 bags in which 5 bags (20 %) showed poor growth, 6 bags (24 %) with mediated growth and 7 bags (28 %) showed abundant growth. In straw it appeared with total 64 percent of severity. Total number of bags infected were 16 from 25 bags in which 7 bags (28 %) appeared with poor growth, 4 bags (16 %) appeared with mediated growth and 5 bags (20 %) appeared with abundant growth. In compost it represented at the most 56 percent of severity. Total number of infected bags were 14 out of 25 bags in which 6 bags (24%) represented poor growth, 4 bags (16%) represented mediated growth and 4 bags (16%) represented abundant growth. Sawdust with least severity having total number of 13 infected bags out of 25 bags appearing with 52 percent of severity in which 4 bags (16 %) manifested with poor growth, 6 bags (24%) manifested with mediated growth and 3 bags (12%) manifested with abundant growth. It was further noticed that substrate prepared with sawdust was more approving with least appearance of disease severity along with maximum rate for non-growth represented as the highest among other substrates. This appeared with 12 numbers of bags representing 48 % of non-growth follow by compost appearing in 11 bags depicting 44 % of non-growth. The straw appeared 36 % of non-growth for 9 bags and seed was least effective manifesting 28% of non-growth out of total 7 bags. (Colavolpe et al., 2014) was with related results
Table. 3 severity comparison of various substrate
	Substrate
	Infected bags
	Non growth (%)

	
	Poor growth (%)
	Mediated growth (%)
	Abundant growth (%)
	

	Compost
	24
	16
	16
	44

	Straw
	28
	16
	20
	36

	Seed
	20
	24
	28
	28

	Sawdust
	16
	24
	12
	48



In vitro evaluation of Cinnamon oil on mycelial growth Aspergillus niger
Treatment of Aspergillus niger through different essential oils used by food poison techniques 1ml of each concentration from oil solution was added to 18 ml of PDA culture medium at 45 °C at the center of each on PDA plate single spore was placed to check culture growth. 
The data was collected after every two days of interval. All the data in table 4 was compared with control (C) having highest growth rates 46.90 mm due to non-application of the essential oils and 0% reduction of the colony growth. For the treatment of Cinnamon oil at 4% concentration, the highest total growth rate of the pathogen was 46.02 mm in petri plate and the least reduction in the colony growth percent was 1.88. Second concentration was 8% that exhibited 45.32 mm of growth and the reduction in the colony growth percent was 3.38. Third concentration with 12% indicated total colony growth of 44.30 mm and the reduction in the colony growth percent was 5.54. The least total growth of pathogen colony recorded at 16% concentration dosage was 39.03 mm and the highest decrease in the colony growth percent was 16.77. The antifungal activities showed in Cinnamon essential oil was effective against Aspergillus spp. with inhibition zones (23-30 mm) and ginger oils revealed (13- 16 mm), however Camphor oil gave inhibition zone from (14 to 27 mm). Whatever Lavender oil gave (14 -15mm while no inhibition zone with Pepper oil against Aspergillus spp. isolates The tested concentration of oils different from (1:1; 1:3; 1:5; 1:10 v/v), while Cinnamon essential oil showed 28 mm and ginger gave 10 mm at concentration (1:10 v /v) but no inhibition with Camphor oil, Pepper oil and Lavender oil at concentration (1:10 v /v) against Aspergillus isolates. DMSO used as negative control. (Shouny et al., 2017).
Table. 4 In-vitro efficacy of Cinnamon on colony growth of Aspergillus niger.
	Treatment
	Dose
	Linear Colony Growth (mm)
	Total Growth
	Reduction in Colony Growth (RCG)
	Reduction Percentage

	 
	
	2nd Day
	4th Day
	6th Day 
	
	RCG=C-TCG
	RCG(100)/C

	 
	4%
	23.80
	35.53
	46.02
	46.02
	0.88
	1.88

	Cinnamon oil
	8%
	23.43
	33.57
	45.32
	45.32
	1.58
	3.38

	 
	12%
	22.30
	29.43
	44.30
	44.30
	2.60
	5.54

	 
	16%
	11.20
	22.00
	39.03
	39.03
	7.87
	16.77

	Control (C) 
	
	26.38
	35.70
	46.90
	46.90
	0.00
	0.00

	LSD
	 
	 
	 
	 
	 
	 
	 



In vitro evaluation of Coconut oil on mycelial growth Aspergillus niger
The data was collected after two days of interval. All the data in table 5 was compared with control (C) having highest growth rates 61.45 mm due to non-application of the essential oils and 0% reduction of the colony growth. For the treatment of Coconut oil at 4% concentration, the highest total growth rate of the pathogen was 45.72 mm in petri plate and the least reduction in the colony growth percent was 25.60. Second concentration was 8% that exhibited 44.48 mm of growth and the reduction in the colony growth percent was 27.61. Third concentration with 12% indicated total colony growth of 40.80 mm and the reduction in the colony growth percent was 33.60. The least total growth of pathogen colony recorded at 16% concentration dosage was 39.80 mm and the highest decrease in the colony growth percent was 35.23.
[bookmark: _Hlk143044190]Coconut milk kefir exhibited anti-fungal activity against Saccharomyces cerevisiae and Aspergillus niger. The zone o inhibition of coconut milk kefir against Saccharomyces cerevisiae was 7 mm for the concentration of 175 µl. The coconut milk kefir at concentration of 200 µl exhibited a zone of inhibition of 6 mm for Aspergillus niger. This is consistent with the findings of Rihakova et al., 2002, who reported that coconut is found to be an effective antifungal agent as it can prevent spore germination and inhibit radial growth, this might be due to monolaurin the active component in coconut (Lakshmi, 2017).
Table. 5 In-vitro efficacy of Coconut oil on colony growth of Aspergillus niger
	Treatment
	Dose
	Linerar Colony Growth (mm)
	Total Growth
	Reduction in Colony Growth (RCG)
	Reduction Percentage

	 
	
	2nd Day
	4th Day
	6th Day 
	
	RCG=C-TCG
	RCG(100)/C

	 
	4%
	36.80
	42.02
	45.72
	45.72
	15.73
	25.60

	Coconut oil
	8%
	31.25
	38.08
	44.48
	44.48
	16.97
	27.61

	 
	12%
	29.57
	36.40
	40.80
	40.80
	20.65
	33.60

	 
	16%
	11.78
	17.00
	39.80
	39.80
	21.65
	35.23

	Control (C) 
	
	37.37
	53.20
	61.45
	61.45
	0.00
	0.00

	LSD
	
	 
	 
	 
	 
	 
	 



In vitro evaluation of Neem oil on mycelial growth Aspergillus niger
The data was collected after two days of interval. All the data in table 6 was compared with control (C) having highest growth rates 54.05 mm due to non-application of the essential oils and 0% reduction of the colony growth. For the treatment of Neem oil at 4% concentration, the highest total growth rate of the pathogen was 69.13 mm in petri plate and the least reduction in the colony growth percent was 5.62. Second concentration was 8% that exhibited 64.63 mm of growth and the reduction in the colony growth percent was 11.77. Third concentration with 12% indicated total colony growth of 63.13 mm and the reduction in the colony growth percent was 13.81. The least total growth of pathogen colony recorded at 16% concentration dosage was 54.05 mm and the highest decrease in the colony growth percent was 26.21.
Neem seed oil and dill seed oil caused significant reduction the  growth rate of inhibition was directly proportional to the concentration of tested oils in the medium. D. specifera and D. papendorfii were more susceptible to the neem seed oil at 0.1% and 1.0% concentration whereas D. rostrata and D. hawaiiensis showed greater suppression at 1.0% concentration. All fungi revealed moderate effect at 0.001% dose. Among four species of Drechslera, D. papendorfii showed more sensitivity towards all concentration of neem seed oil (Fig. 1b). Govindachari et al., (1998) noted fungicidal effect of neem seed oil on D. oryzae, Fusarium oxysporum and Alternaria alternata; and also found that D. oryzae was more susceptible for neem oil. Vir & Sharma (1985) also reported that 10% neem oil concentration gave 100% inhibition of D. rostrata, Aspergillus niger and Macrophomina phaseolina. (Niaz et al., 2008).
Table. 6  In-vitro efficacy of Neem on colony growth of Aspergillus niger.
	Treatment
	Dose
	Linerar Colony Growth (mm)
	Total Growth
	Reduction in Colony Growth (RCG)
	Reduction Percentage

	 
	
	2nd Day
	4th Day
	6th Day 
	
	RCG=C-TCG
	RCG(100)/C

	 
	4%
	54.07
	62.29
	69.13
	69.13
	4.12
	5.62

	Neem oil
	8%
	50.60
	57.13
	64.63
	64.63
	8.62
	11.77

	 
	12%
	50.57
	56.37
	63.13
	63.13
	10.12
	13.81

	 
	16%
	43.03
	48.38
	54.05
	54.05
	19.20
	26.21

	Control (C) 
	
	54.93
	68.43
	73.25
	73.25
	0.00
	0.00

	LSD
	 
	 
	 
	 
	 
	 
	 



 In vitro evaluation of Rose oil on mycelial growth Aspergillus niger
The data was collected after two days of interval. All the data in table 7 was compared with control (C) having highest growth rates 52.20 mm due to non-application of the essential oils and 0% reduction of the colony growth. For the treatment of Rose oil at 4% concentration, the highest total growth rate of the pathogen was 50.43 mm in petri plate and the least reduction in the colony growth percent was 3.38. Second concentration was 8% that exhibited 46.77 mm of growth and the reduction in the colony growth percent was 10.41. Third concentration with 12% indicated total colony growth of 45.75 mm and the reduction in the colony growth percent was 12.36. The least total growth of pathogen colony recorded at 16% concentration dosage was 43.80 mm and the highest decrease in the colony growth percent was 16.09. 
Three essential oils at concentrations of 0.25, 0.5 and 1.0% were evaluated for their inhibitory effect on fungal radial growth, through in vitro tests.Complete inhibition in fungal growth was observed with 0.5% of lemongrass and thyme essential oils. Mycelial growth of A. niger showed more tolerance to rose essential oil that its growth reduced by 68.9% at the highest concentration used as 1.0%. Similar results were also reported concerning the efficacy of essential oils as antifungal inhibitors. (Abdel-Kader at el., 2013) 
Table. 7 In-vitro efficacy of Rose on colony growth of Aspergillus niger.
	Treatment
	Dose
	Linerar Colony Growth (mm)
	Total Growth
	Reduction in Colony Growth (RCG)
	Reduction Percentage

	 
	
	2nd Day
	4th Day
	6th Day 
	
	RCG=C-TCG
	RCG(100)/C

	 
	4%
	37.90
	41.75
	50.43
	50.43
	1.77
	3.38

	Rose oil
	8%
	33.05
	39.18
	46.77
	46.77
	5.43
	10.41

	 
	12%
	32.27
	38.82
	45.75
	45.75
	6.45
	12.36

	 
	16%
	25.23
	34.07
	43.80
	43.80
	8.40
	16.09

	Control (C) 
	
	44.40
	50.58
	52.20
	52.20
	0.00
	0.00

	LSD
	 
	 
	 
	 
	 
	 
	 



Conclusion: It was concluded that Mushrooms Aspergillous niger effects the substrate ultimate result of which is less yield effected spawn and low quality mushrooms. The current study is carried out to determine in vitro evaluation of Aspergillus niger contaminant in Spawn culture of mushroom and its bio management through essential and results showed that of mycellum inhibition of Aspergillus niger was highly effected by coconut oil followed by Neem oil, Cinnomon oil and Rose oil. 
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