REPORT
Assessment of Conservation Status and Development of the Red list for Western Ghats Usioned Lichens
In the present study Field trips were made to various locations in Maharashtra, Karnataka, Tamil Nadu and Kerala. In Karnataka we visited different location like Kemmangundi, Kuduremukh, Sringeri, Hebbe, Koppa, Kigga, Mulyannagiri of Chikmagaluru Dist., Suliya, Subramanya, Udupi in Dakshina Kannada Dist., Bhagmandala, Mugilpete, Talkaveri, Kushalnagar, Elephant Camp, Madikeri in Coorg Dist., Kodachadri, Anandapura, Sagara, Hosanagara in Shimoga Dist. Also collections are made from few areas of Mysore, Chamarajanagar & Belgam Dist. In Maharashtra collections are made from Mahabaleshwar and Panchagani of Satara Dist., In Kerala collections are made from Different spots in Munnar, Kochi, In Tamil Nadu specimens are collected from Nilgiri hills of Ooty, Dodabetta and Coonur. But there are no specimens find in Goa. 
Table 1: Showing Usnea species collected with their locality, Altitude, habitat 
                 along the WGs
	Sl. No.
	Species name
	Locality
	Altitude
	Habitat

	1
	Usnea aciculifera
	Tamil nadu , Kodaikanal hills
	2264m
	Citrus tree

	2
	Usnea austro indica
	T.N, udakamandalam Dist. Sholar at 8-9 miles Ooty-Mysore road Botanical garden Ooty
	2134m
	On tree twig

	3
	Usnea baileyi
	Pykara forest range shoal near pykara
	2134m
	Tree trunk

	4
	Usnea bismolliscula
	Kerala, Idukki dist, Munnar, Rajamallay, Along the borders of tee plantation, 
	1500-1600m
	Bark of tree

	5
	Usnea complanata
	TN, Palni Hills, Kodaikanal
	2134m
	Tree 

	6
	Usnea compressa
	T.N, udakamandalam Dist. On the way to doddabetta peak
	1828m
	On trees

	7
	Usnea corallina
	T.N, udakamandalam Dist. On the way to doddabetta peak
	2500-2633m
	Twig

	8
	Usnea dasaea
	T.N, udakamandalam Dist. Sholar at 8-9 miles Ooty-Mysore road
	2134m
	On tree

	9
	Usnea eumitriodes
	Kerala, Idukki Dist. Thenmallay, Tea-estate area near Munnar along road side.
	1800m
	Bark of tree

	10 
	Usnea fragailis
	Kerala, Kottayam, way to Vandiperiyar

	1200
	Bark

	11
	Usnea ghattensis
	Karnataka, Dakshina kannada dist. Sullia, Maharashtra, Satara Dist. Mahabaleshwar, Pratap Singh Park
	1900
	tree

	12
	Usnea gigas
	Kerala, Munnar, Rajamala
	1520m
	Bark

	13
	Usnea hirta
	India, TN,Salem Dist.Yevcaud, Shevory Hills,Sanyasi Hills
	1400-1500m
	Rocks

	14
	Usnea himalayana
	T.N, Udakamandalam Dist. On the way to doddabetta peak
	2633m
	On trees

	15
	Usnea himantodes
	TN, Madhurai Dist. Kodaikanal Piller rocks
	2500m
	tree

	16
	Usnea cf. inermis
	TN, Nilgiri Hills, Ooty, below Doddabetta Peak in Eucalyptus plantation
	2250-2400m
	Bark of Eucalyptus tree

	17
	Usnea lucea
	TN, Nilgiri hills, Emerald Beat, opposite & south of Mukurti Lake & Nilgiri peak
	2286m
	Tree 

	18
	Usnea leucospilodea
	Karnataka, Shimoga, Sagar, Sharavati River basin, Mattikoppa
	603m
	Fallen twig

	19
	Usnea luridorufa
	Karnataka, Dakshina Kannada, Sulllia, Subramanya
Kumaraparvata
	1200m
	Bark

	20
	Usnea maculata
	T.N, udakamandalam Dist. Shoals at 8-9 miles ooty- Mysore road
	2134m
	Twigs

	21 
	Usnea nilgirica
	Kerala, Idukki Dist. Thekkady, Sankunthala Kadu PTR
	980m
	Santalum album

	22
	Usnea orientalis
	Karnataka, Chikkamagaluru Dist.
Kemmangundi, Kerala, Idukki Dist. Munnar, Rajamala
	1000m,1670m
	Bark

	23
	Usnea pangiana
	Kerala, Idukki Dist. Way to Myladumpara to Munnar Chinnakanal area
	1350m
	Bark

	24
	Usnea picta
	TN, Nilgiri hills, Udakamandalam, Dodda betta Peak
	2438-2621m
	Rhododendron

	25
	Usnea pictoides
	Kerala, Idukki Dist. Thenmallay tea estate area near Munnar, along road side
	1800m
	Cinnamum

	26
	Usnea pseudosinensis
	Kerala, Munnar, Rajamala
	1670m
	Bark

	27
	Usnea rigidula
	T.N, udakamandalam Dist. Road side Shoals at 8-9 miles ooty- Mysore road Karnataka, Dakshina kannada dist. Subramanya, Kumaraparvata
	2134m,1500m
	On stones/ bark

	28
	Usnea rubicunda
	T.N, udakamandalam Dist. Coonoor near Sim’s Park.
	1750m
	Bark

	29
	Usnea sinensis
	TN, Nilgiri hills, Udakamandalam, Dodda betta Peak
	2500-2633m
	Twig

	30
	Usnea spinosula
	Tamil nadu , Kodaikanal hills
	2340m
	Twig

	31
	Usnea splendens
	TN, Nilgiri Hills, Kodanad, in Shola near forest rest house.
	2042m
	Bark

	32
	Usnea stigmata
	TN, Nilgiri hills, Udakamandalam Karnataka, Chikamagalore Dist. Way to Kemmangundi
	1842m,1400m
	Rock 

	33
	Usnea stigmatoides
	TN, Nilgiri Hills, Ooty-Kotagiri roadnway to Mayani from Doddabetta road
	2134-2286m
	Eucalyptus tree trunk at base

	34
	Usnea subflorida
	TN, Nilgiri hills, Avalanche Emerald road, along road side, Kerala, Idukki Dist. Munnar towards Anajirangal dam
	2134m,1550m
	Ground/bark

	35
	Usnea subfloridana
	Kerala, Idukki Dist. Tekkady Periyar Tiger Reserve
	950m
	tree

	36
	Usnea thomsonii
	TN, Nilgiri hills, Ooty, on the way to Doddabetta Kerala, Idukki Dist. Munnar, Rajamala
	2500-2633m,1530m
	Bark

	37
	Usnea undulata
	Tamil nadu , Kodaikanal hills
	2340m
	Twig

	38
	Usnea vulneraria
	TN, Nilgiri hills, Ooty, on the way to Doddabetta
	2500-2633m
	tree



All together a total of 38 Usnea species recorded from different localities of the study area. Comparative account on the lichen species of different forest types in study area has resulted in different Usnea species composition. The corticolous Usnea species were dominated in study area representing about 25 species, ramicolous 7 species, saxicolous 3 species and terricolous were one species and two species found as both corticolous/saxicolous (Table-1). In the present study it has been observed that higher level of species diversity existed in relation to the areas sampled when compared to other studies reported from the country (Awasthi and Joshi, 1977; Singh and Sinha, 1994; Krishnamurthy and Hariharan, 1995; Negi and Gadgil 1996; Kumar and Stphen, 1996, 2002). Among different forest types in Karnataka the montane (shoal) forests supported more number of 25 species occurred it is followed by moist and dry deciduous forests. The lichens growth is influenced by substrates and microclimate. In the study area distribution pattern of Usnea species varies with the availability of substrates like bark, wood, rock, twig and soil. Most species of Usnea species were dominated on the main stem (71%) followed by twig (18%) and soil supported for less number of lichens.
Table 2: Showing Usnea species with their chemical substance and colour test reaction
	Sl. No.
	Species name
	Chemical substances

	1
	Usnea aciculifera
	Usnic acid, Stictic acid, constictic acid

	2
	Usnea austro indica
	 Usnic acid, barbatic acid

	3
	Usnea baileyi
	Usnic acid, norstictic acid, yellow spot 

	4
	Usnea bismolliscula
	Usnic acid, stictic acid complex

	5
	Usnea complanata
	Usnic acid, Galbinic, norstictic and salazinic acid

	6
	Usnea compressa
	Usnic acid, salazinic acid

	7
	Usnea corallina
	Usnic acid, Salazinic acid, Galbinic and norstictic (Trace)

	8
	Usnea dasaea
	Usnic acid, Protocetraric acid

	9
	Usnea eumitriodes
	Usnic acid, Stictic acid complex

	10 
	Usnea fragailis
	Usnic acid, Barbatic acid

	11
	Usnea ghattensis
	Unknown substance

	12
	Usnea gigas
	Usnic acid, Stictic acid complex 

	13
	Usnea hirta
	Usnic acid, Norstictic acid

	14
	Usnea himalayana
	Usnic acid, Salazinic acid 

	15
	Usnea himantodes
	Stictic acid complex
Usnic acid

	16
	Usnea cf. inermis
	Usnic acid, psoromic acid, 2-O-demethyl-psoromic acid (traces)Norstictic acid (trace)

	17
	Usnea lucea
	Usnic acid, Stictic acid

	18
	Usnea leucospilodea
	Usnic acid, Stictic acid complex

	19
	Usnea luridorufa
	Norstictic, salazinic acid ,stictic acid present& Usnic acid

	20
	Usnea maculata
	Usnic acid, Proto cetraric acid

	21 
	Usnea nilgirica
	Usnic acid, barbatic acid and fumarprotocetraric acid.

	22
	Usnea orientalis
	Usnic acid, Tartaric and barbaric acid

	
	Usnea orientalis
	Usnic acid, Tartaric and barbaric acid

	23
	Usnea pangiana
	Usnic acid, Salazinic , barbatic acid, diffractic.

	24
	Usnea picta
	Usnic acid, pictic acid complex

	25
	Usnea pictoides
	Usnic acid, persomic acid

	26
	Usnea pseudosinensis
	Usnic acid, Barbatic acid, Psoromic acid

	27
	Usnea rigidula
	Usnic acid, stictic acid complex

	28
	Usnea rubicunda
	Usnic acid, stictic acid complex 

	29
	Usnea sinensis
	Usnic acid only

	30
	Usnea spinosula
	Usnic acid, Stictic acid complex 

	31
	Usnea splendens
	Usnic acid, salazinic accid

	32
	Usnea stigmata
	Usnic acid, norstictic (in trace), stictic menegazziaic, cryptostictic, constictic acids.

	33
	Usnea stigmatoides
	Usnic acid and stictic acid complex

	34
	Usnea subflorida
	Usnic acid, protocetric acid, barbatic

	35
	Usnea subfloridana
	Usnic acid, salazinic acid

	36
	Usnea thomsonii
	Usnic acid

	37
	Usnea undulata
	Usnic acid, galbinic, norstictic & salazinic acid.

	38
	Usnea vulneraria
	Usnic acid, Norstictic and salazinic acids



We have carried out the TLC and colour test for collected lichen species. Usnic acid is found in majority of the species followed by stictic acid, slazinic acid, Norstictic acid (Fig-1; Table-2). Results of the colour test showed that P and K test shown by some of the Usnea species (Table-3). 

Fig 1: Pi Chart showing distribution of different lichenic acid in Usnea 

Table 3: Showing the results of various colour tests conducted on thallus of Usnea species
	Sl.
No.
	Species name
	Colour test

	
	
	K test
	P test

	I test

	1
	Usnea aciculifera
	+
	+
	-

	2
	Usnea austro indica
	-
	-
	-

	3
	Usnea baileyi
	+
	+
	-

	4
	Usnea bismolliscula
	+
	+
	-

	5
	Usnea complanata
	-
	-
	-

	6
	Usnea compressa
	+
	+
	-

	7
	Usnea corallina
	+
	+
	-

	8
	Usnea dasaea
	-
	-
	-

	9
	Usnea eumitriodes
	+
	+
	-

	10
	Usnea fragailis
	-
	-
	-

	11
	Usnea ghattensis
	-
	-
	-

	12
	Usnea gigas
	-
	-
	-

	13
	Usnea hirta
	-
	-
	-

	14
	Usnea himalayana
	+
	+
	-

	15
	Usnea himantodes
	+
	+
	-

	16
	Usnea cf. inermis
	-
	-
	-

	17
	Usnea leucospilodea
	+
	+
	-

	18
	Usnea lucea
	+
	+
	-

	19
	Usnea luridorufa
	+
	+
	-

	20
	Usnea maculata
	-
	-
	-

	21
	Usnea nilgirica
	-
	+
	-

	22
	Usnea orientalis
	+
	+
	-

	23
	Usnea pangiana
	+
	+
	-

	24
	Usnea picta
	-
	-
	-

	25
	Usnea pictoides
	-
	-
	-

	26
	Usnea pseudosinensis
	-
	+
	-

	27
	Usnea rigidula
	+
	+
	-

	28
	Usnea rubicunda
	+
	+
	-

	29
	Usnea sinensis
	-
	-
	-

	30
	Usnea spinosula
	+
	+
	-

	31
	Usnea splendens
	+
	+
	-

	32
	Usnea stigmata
	-
	-
	-

	33
	Usnea stigmatoides
	+
	+
	-

	34
	Usnea subflorida
	+
	+
	-

	35
	Usnea subfloridana
	+
	+
	-

	36
	Usnea thomsonii
	-
	-
	-

	37
	Usnea undulata
	-
	-
	-

	38
	Usnea vulneraria
	+
	+
	-


                 Microclimate and altitude are playing key role in the distribution of Usnea species along the Western Ghats. An altitude of 2000m-2500m supported for more number of Usnea species (Fig-2). Based on the substrates majority of Usnea species were growing as corticolous form (Fig-3). 

      Fig 2: Graph showing distribution of Usnea in different altitude.

Fig 3: Graph showing Growth form of Usnea in different substrates
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Fig 4: Venn diagram showing distribution of Usnea genus in different states of Western Ghats
           Western Ghats distributed a total of 1600kn along the five states of Southern India. Usnea genus mainly distributed in Kerala and Taminalnadu states and no Usnea species found in Goa state. Based on our study we find new locality for distribution and five new reports of Usnea for Karnataka. Further work is in progress.
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