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ABSTRACT
We investigated the Marine fungi have the ability to grow at certain seawater concentrations. So we have collected Soil samples from two different salt pans at Vedaranyam and Nagpattinam and also we identified fungi from collected soil samples and  analysis  physio-chemical Parameters. Totally 14 fungal species were isolated from two different sampling stations such as Nagapattinam and Vedaranyam.  Among the two stations 9 fungal species were isolated from three genera at Vedaranyam station. The 8 fungal species were isolated from three genera at Nagapattinam. Among them Acrocylindrium oryzae,A. niger and A. luchuensis were present in both salt pan regions. 
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1. INTRODUCTION 
A salt pan forms by evaporation of a water pool such as a lake or pond. Over thousands of years, the minerals (usually salts) accumulate on the surface. These minerals reflect the Sun's rays and often appear as white areas. Salt evaporation ponds, also called salterns or salt pans, are shallow artificial ponds designed to extract salts from sea water or other brines. The seawater or brine is fed into large ponds and water is drawn out through natural evaporation which allows the salt to be subsequently harvested. The ponds also provide a productive resting and feeding ground for many species of water birds, which may include endangered species (Athearn et al., 2009). Marine fungi have the ability to grow at certain seawater concentrations.  Facultative forms are those from fresh water or terrestrial milieus able to grow in the marine environment (Johnson and Sparrow, 1961). The best working definition for a marine fungus is proposed by Kohlmeyer and Kohlmeyer (1979) 
Various groups of bacteria like nitrogen fixers, phosphate solubilizers, cellulose decomposers, nitrifiers and denitrifiers, sulphur oxidizers, iron oxidizers and iron reducers were prevalent in this ecosystem (Holguin et al., 2001). The particular conditions of a mangrove and adaptation of bacterial species to such conditions, represents an important source of biotechnological potential resources to be exploited (Sivaramakrishnan et al., 2006). 
Fungi have a worldwide distribution, and grow in a wide range of habitats, including extreme environments such as deserts or areas with high salt concentrations (Vaupotic et al., 2008); ionizing radiation (Dadachova et al., 2007); deep sea sediments (Raghukumar and Raghukumar, 1998); UV and cosmic radiation encountered during space travel (Sancho et al., 2007); terrestrial environments, though several species live partly or solely in aquatic habitats. 
Salt pan and mangrove forests are also referred to as mangrove swamps, tidal forests, tidal swamp forests or mangals (Kathiresan and Bingham, 2001) and considered a dynamic eco-tone (or transition zone) between terrestrial and marine habitats. Salt pan environment and mangroove forests are biodiversity "hotspots" for marine fungi (Shearer et al., 2007). Marine derived fungi are a rich source of structurally new natural products with a wide range of biological activities such as novel antibiotic, antitumor, anticancer, antiulcer and anti-inflammatory agents (Cuomo et al., 1995; Pivkin et al., 2006; Smetanina et al., 2007).   They get exposed to sunlight and atmosphere at a frequent interval due to tidal variation (Josphine et al., 2011).
Fungi play an important role in the nutritive cycle and support the mangrove ecosystem. The soil is one of the most important habitats for microorganisms like bacteria, fungi, yeasts, nematodes, etc. (Wahegaonkar, 2011). 
3. MATERIALS AND METHODS
3.1 Sample collection:
The soil samples were collected from salt pan environments at Nagpattinam and Vedaranyam of Nagapattinam District, Tamil Nadu. The samples were collected with help of tools. After the sample collection the samples were packed in sterile polypropylene bag and transferred in to laboratory and stored at 4º C for further Analysis.
3.2 Analysis of physico-chemical characteristics of the soil samples	
 3.2.1 pH
After removing the debris, the soil samples were suspended in distilled water (1:2 w/v) and allowed to settle down the sand particles. The pH of the suspension was determined using pH meter (Systronics, India).

3.2.2 Electrical conductivity
Electrical conductivity of the soil was determined in the filtrate of the water extract using Conductivity Bridge as described by Jackson (1973), Cation exchange capacity (CEC) of the soil was determined by using 1 N ammonium acetate solution as described by Jackson (1973).

3.2.3 Nutrient analysis
	Organic carbon (OC) content was determined by adopting chromic acid wet digestion method as standard procedure of Walkley and Black (1934), available nitrogen was estimated by alkaline permanganate method (Subbiah and Asija, 1956) and available phosphorus by Bray method (Bray and Kutz, 1945). Available potassium was extracted from soil with neutral 1N ammonium acetate (1:5) and the potassium content in the extract was determined by using flame photometer (Standfold and English, 1949). Calcium (Neutral 1N NH4 OAC extractable 1:5) was extracted with neutral 1N ammonium acetate and the available calcium in the extract was determined by versenate method (Jackson, 1973). Available micronutrients such as Zn, Cu and Mn were determined in the diethyl triamine penta acetic acid extract of soil using (Lindsay and Norvell, 1978) Atomic Absorption Spectrophotometer Perkin-Elmer Model 2280. Other nutrients such as magnesium, sodium and available iron were also analyzed (Muthuvel and Udayasoorian, 1999).
3.3 Isolation of soil fungi
	Dilution plate technique was used for the isolation of fungi from soil sample as described by Warcup (1950). 10g of soil from each sample was weighed separately and then dissolved in 100 ml distilled water. The flaks were shaken thoroughly in order to get uniform distribution of the soil. The soil suspensions were diluted in 10 fold increment from 10-2 to 10-4. One ml of the diluted sample was plated onto Rose Bengal Agar medium (RBA). Before pouring the medium into Petri dishes it was added with 1% streptomycin. The plates were incubated at room temperature (27±2ºC) for 7 days. Three replicates were maintained for each sample. After three to four days of incubation, the colonies growing on RBA plates, with different morphology were counted and purified on RBA medium separately. 
3.3.1 Preparation of RBA Medium 
To dissolve the ingredients of Rose Bengal agar then medium was made up to 1 litre using distilled water. The pH of the medium was checked and adjusted to 5.6. Finally, the medium was cotton plugged and autoclaved at 121o C for 15 minutes of 15 lbs. 
Composition of RBA medium
Glucose		-	10 g
	Peptone		-	2 g
	MgSO4		-	0.5 g
KH2PO4		-	0.5 g
Agar agar		-	0.5 g
Rose Bengal day	-	0.025 g
CaCl 10%		-	60 ml
1N NaOH		-	4.12
Distilled water	-	 500 ml
Sea water		-	 500 ml
3.3.2 Identification of Fungi (Mounting Process Using Lacto phenol Cotton Blue Stain) 
Lacto phenol cotton blue is a strain commonly used for making semi permanent microscopic preparations of fungi. It strains the fungal cytoplasm and provides a blue background against with the walls of hyphae can readily been seen. 
Identification and Photo Micrography 
Morphological features of fungi were photographed using Nikon microscope. All the fungi were identified with referred the standard manual of Gillman (1957).
4 .RESULTS 
The soil samples were collected from salt pan environments at Nagpattinam and Vedaranyam of Nagapattinam District, Tamil Nadu.
Physiochemical analysis of soil
	The two stations soil sample’s (Nagpattinam and Vedaranyam) were tested by the physiochemical parameters using standard procedures and the following results were recorded. The both soil samples were clay soil, pH also slightly vary one from another 9.20 and 9.15 respectively. The salinity 3.6% and 2.9% was recorded respectively. The water holding capacity, available nutrients (N, P and K) Macronutrients Nitrogen and micronutrients ferrous, boron was maximum recorded in Nagapattinam sampling station compared with Vedaranyam sampling station. Other nutrients are maximum in Vedaranyam sampling station compared with Nagapattinam. The results were observed and recorded in table 1and 2.   
Isolation of fungus from salt pan soil sample
For isolations of fungi the plates were examined and the colony morphology, spore character was noted then staining procedure was done. Totally 14 fungal species were isolated from two different sampling stations such as Nagapattinam and Vedaranyam (Table 3). 
Among the two stations 9 fungal species were isolated from three genera at Vedaranyam station (Table 4). 
The 8 fungal species were isolated from three genera at Nagapattinam. The fungal species names were recorded (Table 5 and Plate 1). 
Table-3: Fungal species were isolated from Nagapattinam and Vedaranyam.
	S.No
	Organisms

	1
	Acrocylindrium oryzae 

	2
	Acrophialophora  fusispora 

	3
	Acrostalagmus sp. 

	4
	Aspergillus awamori 

	5
	Aspergillus conicus 

	6
	Aspergillus flavus 

	7
	A.funiculosus 

	8
	A.granulosus 

	9
	A.humicola 

	10
	Aspergillus  luchuensis 

	11
	Aspergillus nidulans 

	12
	Aspergillus niger 

	13
	Aspergillus sydowii

	14
	Aspergillus ustus





Table-4: Fungal species were isolated from Vedaranyam
	 S.No
	Organisms

	1
	Acrocylindrium oryzae 

	2
	Aspergillus niger 

	3
	Acrostalagmus sp. 

	4
	Aspergillus awamori 

	5
	Aspergillus conicus 

	6
	Aspergillus flavus 

	7
	A.humicola 

	8
	Aspergillus  luchuensis 

	9
	Aspergillus nidulans 




Table-5: Fungal species were isolated from Nagapattinam
	S.No
	Organisms

	1
	Acrocylindrium oryzae 

	2
	Acrophialophora fusispora 

	3
	Aspergillus funiculosus 

	4
	Aspergillus granulosus 

	5
	Aspergillus sydowii

	6
	Aspergillus  luchuensis 

	7
	Aspergillus ustus

	8
	Aspergillus niger 





5. DISSCUSION
In this investigation, the soil samples were collected from Nagpattinam and Vedaranyam region of Nagpattinam Dt.  The field of marine mycology is necessary to investigate diversity of fungi in the marine ecosystem before we can understand their ecological significance and their distinct characters. In the present study the both soil samples were clay soil, pH also slightly vary one from another 9.20 and 9.15 respectively. The salinity 3.6% and 2.9% was recorded respectively. The water holding capacity, available nutrients (N, P and K) Macronutrients Nitrogen and micronutrients ferrous, boron was maximum recorded in Nagapatinam sampling station compared with Vedaranyam sampling station. Other nutrients are maximum in Vedaranyam sampling station compared with Nagapattinam. Similar study was earlier reported by Thamizhmani, et al. (2013). The micronutrient status of rhizosphere soils of Thanjavur district, Tamilnadu was made at 9 different locations. The status of micronutrients and their relationship with various physio-chemical parameters.  Soil samples were collected at a depth of 0-30cm and analyzed zinc (Zn), copper (Cu), iron (I) and manganese (Mg). The Zn, Cu, I and Mg ranged from 0.56 - 0.96, 0.57 - 0.96, 4.16 - 5.36 and 2.03 - 2.65 mg/kg-1 respectively (Cholarajan and Vijayakumar, 2013).
Madhanraj et al. (2010) reported that Aspergillus was dominant genera among the 24 fungal species isolated from entire Tamilnadu Coast. Similarly Banupriya et al. (2014) reported that the rhizosphere soil from mangrove environment of Muthukuda and salt pan soil from Ammapattinam in Pudukkottai Dt, Tamilnadu.  The soil fungi were recorded by both direct examination and plating method. In the direct examination method totally 57 different species belonged to 26 genera were isolated. Among them 5 species were Phycomycetes, 52 were Deuteromycetes.
In the present study totally 14 fungal species were isolated from two different sampling stations such as Nagpattinam and Vedaranyam. Among the two stations 9 fungal species were isolated from three genera at Vedaranyam station. The 8 fungal species were isolated from three genera at Nagapattinam.  Nayak et al. (2012) reported that the high salt tolerant fungal genera were isolated from mangroves and solar salterns of Goa. These belonged mainly to the genus Aspergillus, some Penicillium and few Eurotium and Hortaea.  They able to grow even at high salt concentrations and showing optical growth only in presence of added salt in the medium.  Only one species, A. penicillioides had an absolute requirement of added salt in the medium for growth and were termed as obligate halophiles.  
Subha et al. (2015) also reported that the mycoflora of the salt pan soil was investigated from four seasons of East Coast of Tamilnadu.  The fungi were identified and assigned to thirty eight fungal species belonged to 18 genera were isolated. The genus Aspergillus was constituted by the maximum of 11 species followed by Penicillium (6 species), Trichoderma, Geotrichum and Circinella (2 species each), and all other genera were represented by one species each namely Botryotrichum, Fusarium, Gliocladiopsis, Humicola, Marinosphaera, Rhizopus, Scopulariopsis, Sporotrichum, Torula, Trichocladium and Tubercularia. Most of the genera detected belonged to the form class Deuteromycetes.
In the present study totally 9 fungal species were isolated Acrocylindrium oryzae, Aspergillus niger, Acrostalagmus sp., Aspergillus awamori, A. conicus,             A. flavus, A.humicola, A. luchuensis and Aspergillus nidulans were isolated from salt pan environment of Vedaranyam.  Acrocylindrium oryzae, Acrophialophora fusispora Aspergillus funicolus, A. granulosus A. sydowii, A. luchuensis A. ustus and A. niger were isolated from salt pan environment of Nagapattinam region. Among them Acrocylindrium oryzae, A. niger and A. luchuensis were present in both salt pan regions. 
6. SUMMARY AND CONCLUSION
The soil samples were collected from mangrove forest at Nagpattinam and Vedaranyam of Nagapattinam (Dt.) Tamil Nadu. 
The both soil samples were clay soil, pH also slightly vary one from another 9.20 and 9.15 respectively. The salinity 3.6% and 2.9% was recorded respectively. The water holding capacity, available nutrients (N, P and K) Macronutrients Nitrogen and micronutrients ferrous, boron was maximum recorded in Nagapatinam sampling station compared with Vedaranyam sampling station. Other nutrients are maximum in Vedaranyam sampling station compared with Nagapattinam.
Totally 14 fungal species were isolated from two different sampling stations such as Nagapattinam and Vedaranyam.  Among the two stations 9 fungal species were isolated from three genera at Vedaranyam station. The 8 fungal species were isolated from three genera at Nagapattinam. Among them Acrocylindrium oryzae,                       A. niger and A. luchuensis were present in both salt pan regions. 
Consequently it might be concluded that the salt pan is an extreme habitat where there are diverse sanctuaries for fungi.  Although the saltpan soil is extreme habitat but it is also a potential substrate for harbouring a large number of fungi. Furthermore an extensive study is required for exploitation of soil fungi and its diversity from different mangroves. 
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	S.No.
	Sampling places
	Texture
	pH
	Bulk density (g/cm3)
	Water holding capacity (%)
	Electrical conductivity (dsm-1)
	Organic carbon (%)
	Available Nutrients (Kg/acre) 

	
	
	
	
	
	
	
	
	N
	P
	K

	1
	Vedaranyam
	Clay 
	9.20
	1.530
	27
	0.625
	0.62
	130.5 
	7.6 
	185 

	2
	Nagapattinam
	Clay 
	9.15
	1.610
	31
	0.640
	0.58
	138.0 
	9.8 
	205 




	S.No.

	Sampling sites

	Salinity %
	Macro nutrients (%)
	Available Micro nutrients (%)

	
	
	
	N
	P
	K
	Zn
	Cu
	Fe
	Mn
	B

	1
	Vedaranyam
	3.6
	2.10
	0.190
	1.75
	2.20
	1.75
	3.90
	3.10
	0.540

	2
	Nagapattinam
	2.9
	2.45
	0.185
	1.65
	1.85
	1.60
	4.35
	2.80
	0.610
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ISOLATION OF  FUNGI FROM SALT PAN SOIL

NAGAPATTINAM                                                           VEDARANYAM


Microsoft_PowerPoint_Slide2.sldx












ISOLATION OF  FUNGI FROM SALT PAN SOIL

NAGAPATTINAM                                                           VEDARANYAM





image1.jpeg







image2.jpeg







image3.jpeg







image4.jpeg







image5.jpeg







image6.jpeg














