Prioritization of Species, Habitats and Communities for Conservation in OuterSerajRegion of Kullu District of Himachal Pradesh, India
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The current study aims to assess the Conservation Priority Index (CPI) of species, habitats, and communities for their conservation andmanagement planning in the Outer Seraj area of Kullu district. The present study isan attempt to prioritize 154 plant species, 63 plant communities (15 tree communities, 20 shrub communities, and 28 herb communities) spread across an elevation range of 800 to 3200 meters. Of the total number of plant species identified, 8 plant species were assessed to be endangered, 18 vulnerable, and 48 plant species were assessed to be near threatened. Based on ecological and socioeconomic criteria, each habitat and community has been assessed. Maximum CPI values were found in Shady moist (54)habitats followed by shrubbery (22), riverine and camping (20 each) hence prioritized for conservation. The remaining habitats showed comparatively low CPI values. Shady Moist Forestexhibited the highest species richness (SR) and total species (TS) count, indicating a diverse ecosystem.Amongst tree communities, Morus alba, Picea smithiana, Pinus roxburghii Populus ciliataandQuercus leucotrichophora communities exhibited the maximum CPI value. Among shrub communities, Indigofera heterantha, Murraya koenigii,Rosa macrophylla, Rubus ellipticus, Rubus niveas andZanthoxylum armatum showed maximum CPI valueshence prioritized for conservation. Among herb communities, Acorus calamus, Ajuga bracteosa, Amaranthus caudatus, Asparagus fillicinus, Asparagus officinalis, Boenninghausenia albiflora,Chenopodium album, Hypericum perforatum, Nicitiana tobacum, Solanum nigrum, Thalictrum foliolosum and Trifolium pratenseshowed maximum CPI valuesindicated the need forconservation.Different habitats have different percentages of native and endemic species, which emphasizes how crucial some habitats are to the conservation of rare species. 
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1. INTRODUCTION	Comment by User: Better if you use the recent citation 
The increase in human population has raised demand for biodiversity components that are commercially significant. This has resulted in the rapid loss of many commercially significant biodiversity aspects due to overexploitation and habitat degradation. In view of the rapid loss of biodiversity elementsan ecological and economic assessment of the habitats and communities is required. Prioritizing local species, their preferred habitats, and their communities with accurate data is essential for creating conservation and management strategy for the flora of any region.The Himalayas designated as a global biodiversity hotspot highlights its importance as a repository for rare plants and animals (Allen et al., 2010). A high level of endemism in the region indicates the existence ofnumerous important eco-regions and ecosystems with global significance (Dhar, 2002). In order to avoid a biodiversity crisis, conservation activities are now crucial due to the fast degradation of habitats and populations around the world. 
Due to habitat degradation and over-extraction to satisfy basic needs for fuel, fodder, medicine, and other purposes, plant species are at risk of local extinction in the wild. Thus, require immediate focus on issues like sustainable management and utilization of plants. Therefore, the knowledge of plant resources and their enumeration along with evaluation of their resource potential and life styles of the people are the prerequisites to standardise their systematic exploitation. Moreover, preservation of indigenous knowledge has become an urgent need for the society as medicinal properties of the plants used by the local communities can be scientifically studied and potentially developed into modern medicine. Additionally, grass-root approach of preparing a local inventory enriches and strengthens the macro-approach of national and global biodiversity enumerations. Considering these facts, it is imperative to know local biodiversity and this becomes more crucial when the area is vulnerable to aforesaid threats. The documented information on ethnobotanical use will also be helpful in preservation of traditional knowledge of the area, as several indigenous remedies are not well documented and hence are not known to younger generations.
Sensitive biodiversity components need to be given priority for conservation due to the rapid decline in biodiversity. The main criteria used for defining and assessing the conservation priority are the eco-regions and biodiversity hotspots including endemism and habitat degradation (Myers et al., 2000). Even though a lot of research has been done to characterize the ecosystems, plant communities, and biodiversity using remote sensing and geographic information systems, yet quite a few studies were conducted/are being carried out in the North Western Himalayas. Prioritizing species, communities, and habitat/landscape is aided by species richness, nativity, endemism, and rarity (Joshi & Samant, 2004; Pant & Samant, 2007). Some research on prioritization of the medicinal plants (Dhar etal., 2000; Samant & Pal, 2003; Ved et al., 2003, 2005; Samant et al., 2007a), forest communities (Joshi, 2002; Samant et al., 2002a; Joshi & Samant, 2004; Pant, 2005; Pant & Samant, 2007; Lal, 2007; Rana, 2007 & Singh, 2007a) & alpine communities (Arya, 2002, Samant et al., 2002a; Rana, 2007) Identification of potential altitudinal zones and endemic diversity centers  (Dhar & Samant, 1993; Dhar et al., 1996,1998b; Samant & Dhar, 1997; Samant et al., 1998a,1998b; Samant, 1999) had been conducted in the IHR.
 To date, not much studies has been done in the IHR to prioritize species, habitats and communities (Lal, 2007; Rana, 2007; Thakur, 2012). In order to address such concerns holistically, research on the priority of habitats, species, communities, and ecosystems at the local, regional, national, and international levels is fundamentally needed. Thus, the current effort has been made in the Outer Seraj region to prioritize habitats, species and communities for its conservation using various attributes on scientific lines.
2. MATERIAL ANDMETHODS
2.1 Study area	Comment by User: Better if  you  used  maps of study  area 
Present study was conducted to prioritize habitats and communities for conservation in Outer Seraj region of Kullu district. Outer Seraj region of the Kullu district of Himachal Pr//////adesh is encircled by lofty mountains and deep gorges supporting diverse vegetation. It spans an area of 715 km2 and has an elevation range of 738 m to 5228 m amsl. It is located between latitudes 31°39'32"N to 31°20'40"N and longitudes 77°41'22"E to 77°23'12"E.
2.2Methods	Comment by User: What is the   the sampling method  used 
For conducting present study, the study area was initially divided into three altitudinal zones (Zone-I: 800 - 1600 m; Zone-II: 1601 - 2400 m; Zone-III: 2401 - 3200 m) by using Global Positioning System (GPS). The Quantitative analysis of vegetation was conducted between the years 2022 to 2024 across the selected study sites. The vegetation features along various altitudinal gradients were evaluated using random sampling. Quadrats of the proper size, as established by the species-area curve approach, were used for sampling at each location(Mishra, 1968). In each aspect/site/habitat, 60 plot of 50x50 m was marked. Within this plot for trees, 10 quadrates (10x10m) were randomly placed for tree sampling, 20 quadrates (5x5 m) for shrubs, and 20 quadrates (1x1m) for herbs.	Comment by User: Why  it used for 
With a view to cover maximum possible area for data collection, the first year sampling was done only in Nirmand block. Anni block was surveyed during second year of study. At each altitudinal zone there were ten study sites in Nirmand block and equal number in Anni block. A total of 60 sites were selected to cover all the possible habitats along the altitudinal gradient (800-3200m asl). Habitats were identified on the basis of physical characteristics and the predominant vegetation of the sites. The locations were classified as shady moist habitats if they featured a closed canopy, a high percentage of organic matter, and moisture. Dry habitats were defined as locations with an open canopy and a low percentage of organic materials and moisturewhereas sites immediately adjacent to a road were designated as roadside habitats. The sites where group of shrubs were growing together were considered as shrubbery habitats and the sites situated near or along rivers were classified as riverine habitats. The sites dominated with grasses were considered grassland habitats and sites within forest where accessible camping can be done were considered camping habitats. Based on the Importance Value Index (IVI), communities of trees, shrubs, and herbs were identified following the study of Mishra (1991).
The nativity and endemism of the species were identified (Dhar & Samant, 1993; Samant et al., 1996; Samant & Dhar, 1997; Khuroo et al., 2007, 2010). Plant species that originated in the Himalayan region were classified as native, while the others were classified as non-native. Additionally, plant species that were only found in the Himalayan region were classified as endemic(Samant et al., 1998). Additionally, the characteristics of population size, habitat specificity, altitudinal range, nativity, and endemism were used to evaluate the threat level of the plant species in accordance with the study of Rana & Samant (2010). Furthermore, interviews and conversations with informed individuals from the nearby villages of the study region were used to gather information about the use values of the plant species.
The site-specific threat status at the species, habitat, and community levels was evaluated using the Conservation Priority Index (Rana & Samant, 2009, 2010; Singh & Samant, 2010; Rana et al., 2020). Altitudinal range, habitat specificity, use values, population size, nativity and endemism, and extraction trend were the six variables that were combined to determine the CPI value of plant species following Rana and Samant (2010). Three scores were assigned to the conservation qualities used: 10 were the highest score, followed by 6 and 2(Table 1).The species that accounted for ≥75% of total CPI (i.e., ≥45 out of 60) were classified as Critically Endangered, 65–74% as Endangered; 55–64% as Vulnerable; 45–54% as Near Threatened, and ≤44% as Least Concerned, following Rana & Samant (2010) with some modifications.Species richness, native species, endemic species, valuable species, threatened species, variety of altitudes, and representative sites were used to determine the CPI of habitats and communities(Rana & Samant, 2009). The total value of all these characteristics, which varies from 2 to 10, is the CPI of habitats and communities(Table 2).
Table 1. Attributes used for calculating the CPI of plant species in Outer Seraj region
	Grade
	AR (m)
	H
	UV
	PS
	N/EN
	EM

	2
	>1000
	>3
	<3
	>5 sites
	Non-Native
	No extraction

	6
	500-1000
	2-3
	3-4
	5 sites
	N
	Self use

	10
	<1000
	1
	>4
	< 5 sites
	N& EN
	Commercial


Abbreviations used:   AR=Altitudinal Range; m=metre; H=Habitat; UV=Use Value; PS=Population size; EN=Endemic Species; (s); N= Native Species; EM=Extraction Method
Table 2. Attributes used for Conservation of the habitats and communities in Outer Seraj region
	Grade
	AR (m)
	Sites
	H
	TS (%)
	N (%)
	EN+NE (%)
	US (%)
	Th (%)

	10
	<200
	1
	1
	>40
	>35
	>35
	>35
	>40

	8
	200-400
	2
	2
	35-40
	30-35
	30-35
	30-35
	35-40

	6
	401-600
	3
	3
	30-35
	25-30
	25-30
	25-30
	30-35

	4
	601-800
	4
	4
	25-30
	20-25
	20-25
	20-25
	25-30

	2
	>800
	>4
	>4
	<25
	<20
	<20
	<20
	<25


Abbreviations used:   AR = Altitudinal Range; EN=Endemic Species; H = Habitat (s); m=metre; N= Native Species; NE=Near endemic Species; Th = Threatened Species; US=Useful Species; TS = Total species
3. RESULTS AND DISCUSSION	Comment by User: Too poor discussion  ,please add detain discussion or support your finding with scientific study .
Also better if you reduce  number of figure and Table 
A total of 154 plant species belonging to 57 families and 123 genera were recorded (Table 3).Fabaceae and Rosaceae were the dominant family with 14 species each followed by Asteraceae (11), Lamiaceae (10), Pinaceae and Sapindaceae (5each).Ten most dominant families are presented in Figure 1.A total of 98 plant species were found native and 49species endemic to the Himalayan region.A total of 102 plant species were found to be utilized by the local people for various purposes i.e., food, fodder, medicine, fuel wood, and timber. Among the unique and high-value medicinal plants were Achillea millifolium,Bergenia ciliata, Podophyllum hexandrum, Geranium wallichianum, Centella asiatica, Acorus calamus, Aesculus indica and Thymus linearis.Prominent wild edibles used by the local inhabitants include Ficus palmata, Bauhinia variegata, Juglans regia, Morus alba, Prunus cornuta, Syzygium cumminii, Pyrus pashia, Debregeasia saeneb, Berberis lycium,Zizyphus mauritiana, Rubus ellipticus,Potentilla indica etc.

Figure 1. Ten dominant plant families in Outer Seraj area
3.1 Habitat and Community diversity
The study revealed a total of seven habitats including shady moist, roadside, dry, riverine, camping site, shrubbery and grassland throughout Outer Seraj area. A total of 63 plant communities were identified including 15 tree communities, 20 shrub communities and 28 herb communities (Table 4).
3.2 Prioritization of communities and habitats for conservation
3.2.1 Site representation
Amongst habitats, shady moist habitats represented maximum sites (38) followed by roadside (10), grassland (4), dry forest (3), riverine and camping site (2 sites each), and shrubbery (1)(Table 4).Among tree communites,Cedrus deodara community wasrepresented at maximum sites (22) followed byGrewia optiva and Quercus semecarpifolia (8 sites each), Abies pindrow (4) and Acer caesium (3). Among shrub communities carissa spinarum (7) was represented at maximum sites followed by Daphne papyracea and Prinsepia utilis (6 sites each) and Berberis aristata and Berberis lycium (5 sites each). Among herb communities, maximum sites were represented by Achyranthes aspera (7) followed by Galium aparine (6), Thymus linearis and Girardiana diversifolia (4 sites each)(Table 5).
3.2.2 Altitudinal distribution
Amongst the habitats, shady moist habitats showed a wide distribution range (800-3200m) followed by roadside (800-2400m) habitats (Table 4). Amongst the tree communities, the distribution range was maximum (1601-3200m) for Cedrus deodara community. Among shrub communities, Prinsepia utilis and Rosa brunonii (800-3200m) showed the maximum distribution range followed by Berberis lycium and Carissa spinarum (800-2400m each), Coriaria nepalensis, Desmodium elegans and Daphne papyracea (1600-3200m each).Amongst the herb communities, the distribution range was maximum for Chrysopogon fulvus, Potentilla indica and Girardiana diversifolia(1600-3200m each) community followed by Cannabis sativa, Circium wallichii and Rumex hastatus (800-2400m each)(Table 5).
3.2.3 Species richness
Amongst habitats, species richness was highest (40.56%) in shady moist habitat, followed by roadside (17.48%), grassland and dry(10.84%), and riverine (9.4%)(Table 4). Amongst the forest communities, speciesrichness was found maximum in Cedrus deodara(11.84%) community followed by Grewia optiva (10.53 %), Bauhinia variegata, Ficus palmata and Pyrus pashia (8.55% each). Among the shrub communities, maximum species richness were observed in Carissa spinarum (14.67 %) followed by Berberis lycium and Prinsepia utilis (8.15 % each), Daphne papyracea and Ricinus communis (7.05% each). Among herb communities, maximum species richness were found in Achyranthes aspera (9.73 %) followed by Galium aparine and Circium wallichii (5.41 % each), Chrysopogon fulvus and Thymus linearis (4.86 % each)(Table 5).
3.2.4 Distribution of native and endemic species
Amongst habitats, native species were highest (43.09%) in shady moist habitat, followed by roadside (14.36%), grassland and grassland (13.83%)(Table 4).Endemic species were highest (47.25%) in shady moist habitat, followed by grassland (16.48%), and camping site(12.09%). Amongst the forest communities, native species werefound maximum in Cedrus deodara(16.48%) community followed by Abies pindrow, Acer caesium and Quercus semecarpifolia (9.90 % each), and Grewia optiva (8.79%). Endemic species were highest (18.75%) in Cedrus deodara community followed byAbies pindrow (12.50%), and Acer caesium, and Quercus semecarpifolia community (8.33% each).Among the shrub communities, maximum native species were observed in Carissa spinarum (13.04 %) followed by Prinsepia utilis (8.7 %), and Daphne papyracea (7.25%). Maximum endemic species were observed in Carissa spinarum (12.94 %) followed by Daphne papyracea (9.41 %), Daphne papyracea, Prinsepia utilis, Rosa sericea and Berberis lycium (8.24% each). Among herb communities, maximum native species were found in Achyranthes aspera (9.92 %) followed by Galium aparine(7.34 %),andChrysopogon fulvus and Rumex hastatus (6.61 % each). Maximum native species were found in Achyranthes aspera  and Galium aparine (12.73% each) followed by Thymus linearis (9.09 %), and Chrysopogon fulvus and Circium wallichii (7.27 % each)(Table 5).
3.2.5 Distribution of useful species
Maximum useful species were distributed in shady moist habitats (39.06 %) followed by roadside (15.45%) and grassland (12.02%)(Table 4). Among tree communities, maximum useful species were found in Cedrus deodara (11.72%) followed by Bauhinia variegata, Ficus palmata and Grewia optiva (8.97% each) and Pyrus pashia (8.28%). Among shrub communities, maximum useful species were found in Carissa spinarum (13.5%) followed by Prinsepia utilis and Berberis lycium (7.98% each) and Daphne papyracea (7.36%). Among herb communities, maximum useful species were found in Achyranthes aspera (9.52%), followed by Potentilla indica and Rumex hastatus (5.44%)(Table 5).
3.2.6 Distribution of threatened species
Amongst habitats, maximum threatened species were distributed in shady moist habitats (46.38%) followed by grassland (17.39%) and roadside (11.59%) (Table 4). Among tree communities, maximum threatened species were found in Cedrus deodara (18.92%) followed by Acer caesium (13.51%) and Abies pindrow (10.81%). Amongst shrub communities, maximum threatened species were found in Carissa spinarum (13.21%) followed by Daphne papyracea (9.43%) and Desmodium elegans, Prinsepia utilis and Rosa sericea (7.55%). Amongst herb communities, maximum threatened species were found in Achyranthes aspera (13.73%) followed by Galium aparine (11.76%) and Circium wallichii (7.84%) (Table 5).
3.2.7 Conservation priority index
Based on the threat assessment of the species, 8 plant species were assessed to be endangered, 18 vulnerable, and 48plant species were assessed to be near threatened. Rests of the species were assessed to be the least concern in the study area (Table 3).
Amongst the habitats, shady moist habitats showed the maximum CPI (54) followed by shrubbery (22), riverine and camping site (20 each)(Figure 2).Amongst tree communities, Morus alba, Picea smithiana, Pinus roxburghii, Populus ciliataand Quercus leucotrichophora communities showed the maximum CPI value (32 each) followed by Bauhinia variegata, Dalbergia sissoo and Ficus caricacommunities with CPI value 30 each respectively (Figure 3). Among shrub communities, Indigofera hterantha,Murraya koenigii,Rosa macrophylla, Rubus ellipticus, Rubus niveas andZanthoxylum armatum showed maximum CPI value (32) followed by Cotoneaster microphyllusand Myrsine africanawith CPI value of 30(Figure 4).Among herb communities, Acorus calamus, Ajuga bracteosa, Amaranthus caudatus, Asparagus fillicinus, Asparagus officinalis, Boenninghausenia albiflora,Chenopodium album,Hypericum perforatum, Nicotiana tobacum Solanum nigrum, Thalictrum foliolosum andTrifolium pratenseshowed maximum CPI value (32) followed by Anaphalis busua, Argemone maxicana, Centella asiatica, Datura stramonium andPotentilla indica, with CPI value of 30each (Figure 5).

Figure 2. Conservation Priority Index of habitats in the Outer Seraj area

Abbreviations used:SM=Shady Moist; D=Dry; Rv=Riverine; SHB=Shrubbery Rd=Roadside; GR=Grassland andCMP=Camping site

Figure 3. Conservation Priority Index for Tree Communities in Outer Seraj area
Abbreviations used: AP=Abies pindrow, AC=Acer caesium,BV =Bauhinia variegata,CD=Cedrus deodara,DS=Dalbergia sissoo,FC=Ficus carica, FP=Ficus palmata, GO=Grewia optiva, MA= Morus alba,PS=Picea smithiana,PR=Pinus roxburghii, PC= Prunus cornuta, PP= Pyrus pashia, QL=Quercus leucotrichophora,QS=Quercus semecarpifolia

Figure 4. Conservation Priority Index for Shrub Communities in Outer Seraj area
Abbreviations used: BA=Berberis aristata,BL=Berberis lycium,CS=Carissa spinarum,CN=Coriaria nepalensis,CM=Cotoneaster microphyllus, DP=Daphne papyracea,DS=Debregeasia saeneb,DE=Desmodium elegans, IH=Indigofera heterantha, JA=Justicia adhatoda,MK=Murraya koenigii,MA=Myrsine africana,PU=Prinsepia utilis, RC= Ricinus communis,RB=Rosa brunonii,RM=Rosa macrophylla,RS=Rosa sericea,RE=Rubus ellipticus.  RN=Rubus niveas, ZA=Zanthoxylum armatum

Figure 5. Conservation Priority Index for herb Communities in Outer Seraj area
Abbreviations used: AA=Achyranthes aspera,AC=Acorus calamus, AgC=Ageratum conyzoides, AB=Ajuga bracteosa,AmC=Amaranthus caudatus,AnB=Anaphalis busua, AM=Argemone maxicana,AF=Asparagus fillicinus,AO=Asparagus officinalis,BA=Boenninghausenia albiflora,CS=Cannabis sativa,CA=Centella asiatica,ChA=Chenopodium album,CF=Chrysopogon fulvus,CW=Circium wallichii,DS=Datura stramonium,GA=Galium aparine,GD=Girardiana diversifolia,HP=Hypericum perforatum.NT=Nocotiana tobacum, PI=Potentilla indica, RA=Rheum australe,RH=Rumex hastatus,SN=Solanum nigrum,TF=Thalictrum foliolosum,TL=Thymus linearis,TP=Trifolium pratense,UD=Urtica dioica
Fabaceae, Rosaceae, Asteraceae and Lamiaceae were reported to be dominant contributing maximum species.Previous studies have also revealed that these families are prominent in the Indian Himalayas (Samant et al., 2007; Darand Khuroo, 2012; Haq et al., 2019; Ahmad et al., 2021;Altaf et al., 2021).
Climate change and anthropogenic disruptions encourage biological invasions in mountain habitats, endangering endemic and native species and causing global concern (Ahmad et al., 2021; Li et al., 2021).Endemic species are specialized species with limited environmental tolerance due to their small niche widths (Mills et al., 2020).Planning for biodiversity conservation and management in the protected area requires prioritizing the conservation of species, habitats, and communitie(Singh & Samant, 2010).
Among the tree community, Morus alba, Picea smithiana, Pinus roxburghii Populus ciliataand Quercus leucotrichophora communities showed the maximum CPI value (32)(Figure 3).whereas among shrub communities, Indigofera heterantha, Murraya koenigii,Rosa macrophylla, Rubus ellipticus, Rubus niveas andZanthoxylum armatum showed maximum CPI value (32)hence prioritized forconservation (Figure 4). Among herb communities, Acorus calamus, Ajuga bracteosa, Amaranthus caudatus, Asparagus fillicinus, Asparagus officinalis, Boenninghausenia albiflora,Chenopodium album,Hypericum perforatum, Nicotiana tobacum, Solanum nigrum, Thalictrum foliolosum andTrifolium pratenseshowed maximum CPI value (32)(Figure 5) indicated the need forconservation.
Additionally, shady moist, shrubbery, riverine and camping habitats with high CPI values show that effective management of these habitats would support the preservation of local species and natural ecosystems, since habitat degradation and fragmentation are thought to be among the main causes of species extinction (Tilman et al., 2001; Ganie et al., 2019; Quan et al., 2021; Su et al., 2022).



Prioritized habitats and communities contain the highest amount of native, endemic, economically significant, and threatened species in addition to having higher species richness.  As a result, any changes made to these communities and environments will change the species makeup of those communities, which could result in the extinction of threatened, endemic, and native species (Mehta et al., 2020). In addition, the communities were identified based on the dominance of one or more species, with the understanding that any change in these dominating species will change the communities' makeup. In order to understand the structural and functional changes in the natural vegetation brought on by different biotic and abiotic stresses, as indicated by earlier studies, the regeneration dynamics of such dominant species must be carefully examined for conservation and management through routine monitoring of the prioritized habitats and communities (Negi et al., 2018b, 2019).



Table 3. Attributes used for the prioritization of Species in the Outer Seraj area
	Sr  No.
	Species
	
	Family
	AR(m)
	G
	H
	G
	UV
	G
	PS
	G
	N/EN
	G
	EM
	G
	CPI
	CAT

	
	Trees
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Abies pindrow Zucc.
	Pinaceae
	1600-3200
	2
	SM
	10
	TM, Fw, M
	6
	38
	2
	N
	6
	SU
	6
	32
	NT

	2
	Acacia catechu   (L.f.) Willd.
	Fabaceae
	800-1600
	2
	D
	10
	-
	2
	2
	10
	N
	6
	NE
	2
	32
	NT

	3
	Acacia mearnsii De Wild.
	Fabaceae
	800-1600
	2
	Rv Rd
	6
	-
	2
	3
	10
	N
	6
	NE
	2
	28
	LC

	4
	Acer acuminatum Wall. ex D.Don
	Sapindaceae
	1600-2400
	2
	SM
	10
	-
	2
	1
	10
	N, EN
	10
	NE
	2
	36
	VUL

	5
	Acer caesium Wall. ex Brandis
	Sapindaceae
	1600-2400
	2
	SM
	10
	-
	2
	7
	2
	N, EN
	10
	NE
	2
	28
	LC

	6
	Albizia chinensis (Osbeck) Merr.
	Fabaceae
	800-1600
	2
	Rd
	10
	-
	2
	2
	10
	-
	2
	NE
	2
	28
	LC

	7
	Albizia julibrissin Durazz.
	Fabaceae
	800-1600
	2
	Rd
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	8
	Albizia lebbeck (L.) Benth.
	Fabaceae
	800-1600
	2
	Rd, D
	6
	-
	2
	2
	10
	-
	2
	NE
	2
	24
	LC

	9
	Alnus nitida (Spach) Endl.
	Betulaceae
	1600-2400
	2
	SM
	10
	Fw, TM
	2
	1
	10
	N,EN
	10
	SU
	6
	40
	END

	10
	Aesculus indica (Wall. ex Cambess.) Hook.
	Sapindaceae
	1600-3200
	2
	SM
	10
	M, Fw, F
	6
	4
	10
	N, EN
	10
	SU
	6
	44
	END

	11
	Bauhinia racemosa Lam.
	Fabaceae
	800-1600
	2
	Rd
	10
	M, F
	2
	1
	10
	N
	6
	SU
	6
	36
	VUL

	12
	Bauhinia variegata L.
	Fabaceae
	800-1600
	2
	Rd, SM, D, Rv
	2
	M, F
	2
	9
	2
	-
	2
	SU
	6
	16
	LC

	13
	Bombax ceiba L
	Malvaceae
	800-1600
	2
	Rd, SM
	6
	Fw
	2
	6
	2
	N
	6
	SU
	6
	24
	LC

	14
	Cedrus deodara (Roxb. ex D.Don) G.Don
	Pinaceae
	1600-3200
	2
	SM,CMP
	6
	TM, Fw, M
	6
	29
	2
	N, EN
	10
	SU
	6
	32
	NT

	15
	Celtis australis L.
	Cannabaceae
	800-1600
	2
	Rv, Rd, SM
	6
	F, Fw
	2
	3
	10
	-
	2
	SU
	6
	28
	LC

	16
	Dalbergia sissoo Roxb. ex DC.
	Fabaceae
	800-1600
	2
	Rd,  D SM
	6
	TM, F, Fw
	6
	13
	2
	-
	2
	SU
	6
	24
	LC

	17
	Eucalyptus globulus Labill.
	Myrtaceae
	800-1600
	2
	Rd
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	18
	Eucalyptus tereticornis Domin
	Myrtaceae
	800-1600
	2
	Rd
	10
	-
	2
	3
	10
	-
	2
	NE
	2
	28
	LC

	19
	Ficus carica L.
	Moraceae
	800-1600
	2
	Rd
	10
	-
	6
	2
	10
	-
	2
	NE
	2
	32
	NT

	20
	Ficus palmata Forssk.
	Moraceae
	800-1600
	2
	Rd, Rv, D
	6
	-
	6
	8
	2
	N
	6
	SU
	2
	24
	LC

	21
	Ficus racemosa L.
	Moraceae
	800-1600
	2
	Rd,D
	6
	M, F,Fw
	6
	3
	10
	-
	2
	SU
	6
	32
	NT

	22
	Grewia optiva J.R.Drumm. ex Burret
	Malvaceae
	800-1600
	2
	Rd, D, SHB, Rv
	2
	M, F, Fw
	6
	15
	2
	N, EN
	10
	SU
	6
	28
	LC

	23
	Jacaranda mimosifolia D.Don
	Bignoniaceae
	800-1600
	2
	Rd, SM
	6
	Fw
	2
	2
	10
	-
	2
	SU
	6
	28
	LC

	24
	Juglans regia L.
	Juglandaceae
	1600-3200
	2
	SM
	10
	M, F, Fw
	6
	4
	10
	-
	2
	SU
	6
	36
	VUL

	25
	Leucaena leucocephala (Lamk.) de Wit
	Fabaceae
	800-1600
	2
	Rd, Rv
	6
	F,Fw
	2
	7
	2
	-
	2
	SU
	6
	20
	LC

	26
	Melia azedarach  L
	Meliaceae
	800-1600
	2
	Rd, SM
	6
	F, Fw
	2
	8
	2
	-
	2
	SU
	6
	20
	LC

	27
	Morus alba  L.
	Moraceae
	800-1600
	2
	Rd, SM
	6
	M, F, Fw
	6
	11
	2
	-
	2
	SU
	6
	24
	LC

	28
	Morus serrata Roxb.
	Moraceae
	1600-2400
	2
	SM
	10
	M, F, Fw
	6
	1
	10
	N, EN
	10
	SU
	6
	44
	EN

	29
	Picea smithiana (Wall.) Boiss.
	Pinaceae
	1600-3200
	2
	SM
	10
	TM, Fw
	2
	18
	2
	N, EN
	10
	SU
	6
	32
	NT

	30
	Pinus roxburghii Sarg.
	Pinaceae
	800-2400
	2
	Rd
	10
	M, Fw
	2
	2
	10
	N
	6
	SU
	6
	36
	VUL

	31
	Pinus wallichiana (Wall. ex. D.Don) A.B.Jacks.
	Pinaceae
	1600-2400
	2
	SM
	10
	Fw
	2
	15
	2
	N
	6
	SU
	6
	28
	LC

	32
	Populus ciliata Wall. ex Royle
	Salicaceae
	1600-2400
	2
	SM
	10
	F, Fw
	2
	4
	10
	N
	6
	SU
	6
	36
	VUL

	33
	Populus deltoides W.Bartram ex Marshall
	Salicaceae
	800-1600
	2
	SM
	10
	-
	2
	2
	10
	-
	2
	NE
	2
	28
	LC

	34
	Prunus cerasoides Buch.-Ham. ex D.Don
	Rosaceae
	800-1600
	2
	SM
	10
	F, Fw
	2
	4
	10
	N, EN
	10
	SU
	6
	40
	EN

	35
	Prunus cornuta (Wall. ex Royle) Steud.
	Rosaceae
	800-2400
	2
	SM
	10
	F, Fw
	2
	7
	2
	N
	6
	SU
	6
	28
	LC

	36
	Pyrus pashia  Buch.-Ham. ex D.Don
	Rosaceae
	800-1600
	2
	Rd,D
	6
	F, Fw, M
	6
	12
	2
	N, EN
	10
	SU
	6
	32
	NT

	37
	Quercus floribunda Lindl. ex A.Camus
	Fagaceae
	1600-2400
	2
	SM
	10
	F, Fw
	2
	8
	2
	N, EN
	10
	SU
	6
	32
	NT

	38
	Quercus leucotrichophora A. Camus
	Fagaceae
	800-2400
	2
	SM
	10
	F, Fw, M
	6
	3
	10
	N, EN
	10
	SU
	6
	44
	EN

	39
	Quercus semecarpifolia Sm.
	Fagaceae
	2400-3200
	2
	SM
	10
	F, Fw
	2
	11
	2
	N, EN
	10
	SU
	6
	32
	NT

	40
	Robinia pseudoacacia Linn
	Fabaceae
	800-1600
	2
	Rd, ,SHB, Rv
	6
	F, Fw
	2
	7
	2
	-
	2
	SU
	6
	20
	LC

	41
	Sapindus mukorossi Gaertn.
	Sapindaceae
	800-1600
	2
	Rd,SM
	6
	F, Fw, M
	6
	5
	6
	N
	6
	SU
	6
	32
	NT

	42
	Syzygium cumini (L.) Skeels
	Myrtaceae
	800-1600
	2
	Rd
	10
	F, M
	2
	2
	10
	-
	2
	SU
	6
	32
	NT

	43
	Taxus wallichiana Zucc.
	Taxaceae
	2400-3200
	2
	SM
	10
	M, TM
	6
	11
	2
	N
	6
	SU
	6
	32
	NT

	44
	Toona ciliataM.Roem
	Meliaceae
	800-1600
	2
	Rd, Rv
	6
	F, Fw, M
	6
	11
	2
	N
	6
	SU
	6
	28
	LC

	45
	Ulmus wallichiana Planch.
	Ulmaceae
	1600-3200
	2
	SM
	10
	Fd, Fw
	2
	3
	10
	N, EN
	10
	SU
	6
	40
	EN

	
	Shrubs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Agave cantula Roxb.
	Asparagaceae
	800-1600
	2
	D
	10
	BK, RM
	2
	1
	10
	-
	2
	SU
	6
	32
	NT

	2
	Artemisia parviflora Roxb. ex D.Don
	Asteraceae
	2400-3200
	2
	SM
	10
	M
	2
	1
	10
	-
	2
	SU
	6
	32
	NT

	3
	Berberis aristata  DC.
	Berberidaceae
	1600-2400
	2
	SM,
	10
	M
	2
	6
	2
	N, EN
	10
	SU
	6
	32
	NT

	4
	Berberis lycium Royle
	Berberidaceae
	800-3200
	2
	SM, D, SHB, Rd
	2
	M
	2
	25
	2
	N
	6
	SU
	6
	20
	LC

	5
	Carissa spinarum L.
	Apocynaceae
	800-3200
	2
	D, Rd, SHB, SM
	2
	M
	2
	15
	2
	N, EN
	10
	SU
	6
	24
	LC

	6
	Colutea nepalensis Sims
	Fabaceae
	2400-3200
	2
	SM
	10
	-
	2
	3
	10
	-
	2
	NE
	2
	28
	LC

	7
	Colebrookea oppositifolia Sm.
	Lamiaceae
	800-1600
	2
	Rd
	10
	-
	2
	1
	10
	NE
	6
	NE
	2
	32
	NT

	8
	Coriaria nepalensis Wall.
	Coriariaceae
	800-3200
	2
	SM, Rd
	6
	-
	2
	13
	2
	-
	2
	NE
	2
	16
	LC

	9
	Cornus racemosa Lam.
	Cornaceae
	800-1600
	2
	Rv
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	10
	Cotinus coggygria Scop.
	Anacardiaceae
	800-1600
	2
	Rd, SM
	6
	-
	2
	4
	10
	-
	2
	NE
	2
	24
	LC

	11
	Cotoneaster integrifolius (Roxb.) G.Klotz
	Rosaceae
	2400-3200
	2
	SM
	10
	-
	2
	1
	10
	N, EN
	10
	NE
	2
	36
	VUL

	12
	Cotoneaster microphyllus Wall. ex Lindl.
	Rosaceae
	1600-3200
	2
	SM
	10
	Fw, M
	2
	9
	2
	-
	2
	SU
	6
	24
	LC

	13
	Debregeasia saeneb (Forssk.) Hepper &J.R.I.Wood
	Urticaceae
	800-2400
	2
	Rd, SM
	6
	Fw, RM
	2
	4
	10
	N
	6
	SU
	6
	32
	NT

	14
	Daphne papyracea Wall. ex G.Don
	Thymelaeaceae
	1600-3200
	2
	SM
	10
	F, M
	2
	17
	2
	N, EN
	10
	SU
	6
	32
	NT

	15
	Desmodium elegans  DC.
	Fabaceae
	1600-3200
	2
	SM
	10
	Fw
	2
	7
	2
	N, EN
	10
	SU
	6
	32
	NT

	16
	Dodonaea viscosa Jacq.
	Sapindaceae
	800-2400
	2
	SM
	10
	Fw, Im
	2
	6
	2
	N, EN
	10
	SU
	6
	32
	NT

	17
	Elaeagnus umbellata Thunb.
	Elaeagnaceae
	800-1600
	2
	SM
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	18
	Euphorbia hirta L.
	Euphorbiaceae
	800-1600
	2
	Rd
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	19
	Euphorbia royleana Boiss.
	Euphorbiaceae
	800-1600
	2
	Rd
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	20
	Indigofera gerardiana Wall. ex Baker
	Fabaceae
	1600-2400
	2
	SM
	10
	-
	2
	1
	10
	N, EN
	10
	NE
	2
	36
	VUL

	21
	Indigofera heterantha Wall. ex Brandis
	Fabaceae
	800-2400
	2
	SM
	10
	F
	2
	10
	2
	N, EN
	10
	SU
	6
	32
	NT

	22
	Jasminum humile L.
	Oleaceae
	800-1600
	2
	Rd
	10
	M
	2
	1
	10
	-
	2
	SU
	6
	32
	NT

	23
	Justicia adhatoda L.
	Acanthaceae
	800-1600
	2
	D, Rd
	6
	M
	2
	6
	2
	N
	6
	SU
	6
	24
	LC

	24
	Lantana camara f. camara 
	Verbenaceae
	800-1600
	2
	Rd
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	25
	Lonicera angustifolia Wall. ex DC.
	Caprifoliaceae
	2400-3200
	2
	SM
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	26
	Meriandra strobilifera Benth.
	Lamiaceae
	1600-2400
	2
	SM
	10
	-
	2
	1
	10
	N, EN
	10
	NE
	2
	36
	VUL

	27
	Murraya koenigii (L.) Spreng.
	Rutaceae
	800-1600
	2
	Rd, D
	6
	M, F
	2
	5
	6
	N
	6
	SU
	6
	28
	LC

	28
	Myrisine africana L.
	Primulaceae
	1600-3200
	2
	SM
	10
	-
	2
	4
	10
	-
	2
	NE
	2
	28
	LC

	29
	Opuntia opulator Mill.
	Cactaceae
	800-1600
	2
	Rd
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	30
	Prinsepia utilis Royle
	Rosaceae
	800-3200
	2
	SM, Rd, SHB, D
	2
	M
	2
	22
	2
	N, EN
	10
	SU
	6
	24
	LC

	31
	Rhododendron campanulatumD.Don
	Ericaceae
	2400-3200
	2
	CMP, SM
	6
	M
	2
	2
	10
	N, EN
	10
	SU
	6
	36
	VUL

	32
	Rhus parviflora Roxb.
	Anacardiaceae
	1600-2400
	2
	SM
	10
	-
	2
	1
	10
	N, EN
	10
	NE
	2
	36
	VUL

	33
	Ricinus communis L.
	Euphorbiaceae
	800-2400
	2
	D, Rd, SM
	6
	-
	2
	9
	2
	-
	2
	NE
	2
	16
	LC

	34
	Rosa brunonii Lindl.
	Rosaceae
	1600-3200
	2
	SM, Rd, SHB
	6
	M
	2
	7
	2
	N, EN
	10
	SU
	6
	28
	LC

	35
	Rosa macrophylla Lindl.
	Rosaceae
	2400-3200
	2
	SM
	10
	-
	2
	2
	10
	N
	6
	NE
	2
	32
	NT

	36
	Rosa sericea Lindl.
	Rosaceae
	1600-3200
	2
	SM
	10
	M
	2
	8
	2
	N, EN
	10
	SU
	6
	32
	NT

	37
	Rubus ellipticus Sm.
	Rosaceae
	800-2400
	2
	D, Rd, SHB, SM
	2
	M
	2
	17
	2
	N
	6
	SU
	6
	20
	LC

	38
	Rubus niveus Thunb.
	Rosaceae
	2400-3200
	2
	SM
	10
	M
	2
	5
	6
	N
	6
	SU
	6
	32
	NT

	39
	Sarcococca saligna  Mull.Arg.
	Buxaceae
	1600-2400
	2
	SM
	10
	-
	2
	5
	6
	N
	6
	NE
	2
	28
	LC

	40
	Spiraea canescens D.Don
	Rosaceae
	800-1600
	2
	Rd,SM
	6
	BK, RM
	2
	2
	10
	N
	6
	SU
	6
	32
	NT

	41
	Wilkestromea canescens Meisn.
	Thymelaeaceae
	1600-2400
	2
	SM
	10
	-
	2
	1
	10
	N
	6
	NE
	2
	32
	NT

	42
	Woodfordia fruticosa (L.) Kurz
	Lythraceae
	800-1600
	2
	D, Rd
	6
	-
	2
	3
	10
	N
	6
	NE
	2
	28
	LC

	43
	Zanthoxylum  armatum DC.
	Rutaceae
	800-2400
	2
	Rd
	10
	M
	2
	8
	2
	N, EN
	10
	SU
	6
	32
	NT

	44
	Ziziphus mauritiana Lam.
	Rhamnaceae
	800-1600
	2
	Rv
	10
	M
	2
	1
	10
	N
	6
	SU
	6
	36
	VUL

	45
	Ziziphus nummularia (Burm.f.) Wight & Arn.
	Rhamnaceae
	800-1600
	2
	Rd
	10
	M
	2
	1
	10
	-
	2
	SU
	6
	32
	NT

	46
	Ziziphus oxyphylla Edgew.
	Rhamnaceae
	800-1600
	2
	Rd, Rv
	6
	M
	2
	2
	10
	N, EN
	10
	SU
	6
	36
	VUL

	
	Herbs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Achillea millefolium L.
	Asteraceae
	1600-2400
	2
	SM, Rd
	6
	M
	2
	6
	2
	N
	6
	SU
	6
	24
	LC

	2
	Achyranthes aspera L.
	Amaranthaceae
	1600-3200
	2
	SM,CMP
	6
	-
	2
	5
	6
	N
	6
	NE
	2
	24
	LC

	3
	Acorus calamus L.
	Acoraceae
	800-1600
	2
	SM
	10
	M
	2
	1
	10
	N
	6
	SU
	6
	36
	VUL

	4
	Ageratum conyzoides L.
	Asteraceae
	800-2400
	2
	D, Rd, SM
	6
	-
	2
	10
	2
	-
	2
	NE
	2
	16
	LC

	5
	Ajuga bracteosa Wall. ex Benth.
	Lamiaceae
	800-2400
	2
	SM
	10
	M
	2
	6
	2
	N, EN
	10
	SU
	6
	32
	NT

	6
	Ajuga integrifolia Buch.-Ham. ex D.Don
	Lamiaceae
	1600-2400
	2
	SM
	10
	M
	2
	1
	10
	N, EN
	10
	SU
	6
	40
	EN

	7
	Amaranthus caudatus L.
	Amaranthaceae
	800-1600
	2
	R
	10
	M
	2
	1
	10
	-
	2
	SU
	6
	32
	LC

	8
	Amaranthus paniculatus L.
	Amaranthaceae
	800-1600
	2
	Rd
	10
	M
	2
	1
	10
	N
	6
	SU
	6
	36
	NT

	9
	Amaranthus virdis  L.
	Amaranthaceae
	1600-2400
	2
	SM
	10
	M
	2
	1
	10
	N
	6
	SU
	6
	36
	NT

	10
	Anaphalis busua (Buch.-Ham.) DC.
	Asteraceae
	800-2400
	2
	SM
	10
	-
	2
	6
	2
	N, EN
	6
	NE
	2
	24
	LC

	11
	Androsace lanuginosa Wall.
	Primulaceae
	2400-3200
	2
	SM
	10
	-
	2
	1
	10
	N, EN
	10
	NE
	2
	36
	VUL

	12
	Apluda mutica L.
	Poaceae
	800-1600
	2
	Rd
	6
	F
	2
	2
	10
	N
	6
	SU
	6
	32
	NT

	13
	Arcticum lappa  L.
	Asteraceae
	1600-2400
	2
	SM
	6
	M
	2
	1
	10
	N
	6
	SU
	6
	32
	NT

	14
	Argemone maxicana L.
	Papaveraceae
	800-1600
	2
	Rd,D
	6
	-
	2
	5
	6
	-
	2
	NE
	2
	20
	LC

	15
	Artemisia roxburghiana Besser
	Asteraceae
	2400-3200
	2
	SM
	10
	M
	2
	1
	10
	N, EN
	10
	SU
	6
	40
	END

	16
	Artemisia maritima L.
	Asteraceae
	2400-3200
	2
	Rd, SM
	6
	M
	2
	1
	10
	N
	6
	SU
	6
	32
	NT

	17
	Asparagus filicinus Buch.-Ham. ex D.Don
	Asparagaceae
	800-1600
	2
	D, Rd
	6
	M
	2
	5
	6
	N
	6
	SU
	6
	28
	NT

	18
	Asparagus officinalis L.
	Asparagaceae
	800-1600
	2
	Rd, D
	6
	M
	2
	2
	10
	-
	2
	SU
	6
	28
	NT

	19
	Atropa acuminata Royle ex Lindl.
	Solanaceae
	800-1600
	2
	Rd
	10
	M
	2
	1
	10
	N, EN
	10
	SU
	6
	40
	END

	20
	Bergenia ciliata  (Haw.) Sternb.
	Saxifragaceae
	2400-3200
	2
	SM
	10
	M
	2
	3
	10
	N, EN
	10
	SU
	6
	40
	END

	21
	Bidens pilosa L.
	Asteraceae
	800-2400
	2
	SM, Rd
	6
	-
	2
	3
	10
	-
	2
	NE
	2
	24
	LC

	22
	Boenninghausenia albiflora (Hook.) Meisn.
	Rutaceae
	800-2400
	2
	SM, Rd
	6
	In
	2
	2
	10
	N
	6
	SU
	6
	32
	NT

	23
	Cannabis sativa  L.
	Cannabaceae
	800-2400
	2
	SM, Rd
	6
	M
	2
	5
	6
	N
	6
	SU
	6
	28
	LC

	24
	Centella asiatica  (L.) Urb.
	Apiaceae
	800-1600
	2
	Rd
	10
	M
	2
	6
	2
	N, EN
	10
	SU
	6
	32
	NT

	25
	Chenopodium album L.
	Amaranthaceae
	800-2400
	2
	SM, Rd
	6
	M
	2
	4
	10
	N
	6
	SU
	6
	32
	NT

	26
	Chrysopogon  fulvus (Spreng.) Chiov.
	Poaceae
	800-3200
	2
	Rd, SM
	6
	F
	2
	7
	2
	N
	6
	SU
	6
	24
	LC

	27
	Circium wallichii DC.
	Asteraceae
	1600-2400
	2
	SM, Rd
	6
	-
	2
	9
	2
	N
	6
	NE
	2
	20
	LC

	28
	Datura stramonium L.
	Solanaceae
	800-1600
	2
	Rd, RV
	6
	M
	2
	4
	10
	-
	2
	SU
	6
	28
	LC

	29
	Galinsoga  parviflora Cav.
	Asteraceae
	800-2400
	2
	Rd, SM
	6
	-
	2
	8
	2
	-
	2
	NE
	2
	16
	LC

	30
	Galium aparine L.
	Rubiaceae
	2400-3200
	2
	SM
	10
	-
	2
	11
	2
	-
	2
	NE
	2
	20
	LC

	31
	Geranium wallichianumD.Don
	Geraniaceae
	2400-3200
	2
	SM
	10
	M
	2
	4
	10
	N, EN
	10
	SU
	6
	40
	END

	32
	Girardiana diversifolia (Link) Friis
	Urticaceae
	800-3200
	2
	Rd, SM, Rv, D
	2
	M
	2
	9
	2
	N
	6
	SU
	6
	20
	LC

	33
	Hypericum purforatum L.
	Hypericaceae
	800-1600
	2
	Rd
	10
	-
	2
	1
	10
	N
	6
	NE
	2
	32
	NT

	34
	Imperata cylindrica (L.) Raeusch.
	Poaceae
	800-1600
	2
	RV
	10
	F
	2
	1
	2
	-
	2
	SU
	6
	24
	LC

	35
	Leucas lanata Benth.
	Lamiaceae
	800-1600
	2
	Rd
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	36
	Mentha longifolia (L.)Huds.
	Lamiaceae
	800-1600
	2
	Rd
	10
	M
	2
	2
	10
	N
	6
	SU
	6
	36
	VUL

	37
	Morina longifolia Wall. ex DC.
	Caprifoliaceae
	2400-3200
	2
	SM
	6
	-
	2
	1
	10
	N, EN
	10
	NE
	2
	32
	NT

	38
	Nicotiana tabacum L.
	Solanaceae
	800-1600
	2
	SM
	10
	M
	2
	1
	10
	-
	2
	SU
	6
	32
	NT

	39
	Morina longifolia Wall. ex DC.
	Lamiaceae
	800-1600
	2
	Rd
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	40
	Oxalis corniculata L.
	Oxalidaceae
	800-1600
	2
	Rd
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	41
	Persicaria capitata (Buch.-Ham. ex D.Don) H.Gross
	Polygonaceae
	1600-2400
	2
	SM
	10
	M
	2
	3
	10
	N, EN
	10
	SU
	6
	40
	END

	42
	Plantago major L.
	Plantaginaceae
	800-1600
	2
	SM
	10
	-
	2
	1
	10
	N
	6
	NE
	2
	32
	NT

	43
	Poa annua L.
	Poaceae
	800-1600
	2
	SM
	10
	F
	2
	1
	10
	-
	2
	SU
	6
	32
	NT

	44
	Podophyllum hexandrum Royle
	Berberidaceae
	2400-3200
	2
	SM
	10
	M
	2
	3
	10
	N, EN
	10
	SU
	6
	40
	EN

	45
	Potentilla astrosanguineaG.Lodd. ex D.Don
	Rosaceae
	1600-2400
	2
	SM
	10
	M
	2
	1
	10
	N, EN
	10
	SU
	6
	40
	EN

	46
	Potentilla indica (Andrews) Th.Wolf
	Rosaceae
	1600-3200
	2
	SM
	10
	M
	2
	7
	2
	N
	6
	SU
	6
	28
	LC

	47
	Prunella vulgaris L.
	Lamiaceae
	1600-2400
	2
	SM
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	48
	Rheum australe D.Don
	Polygonaceae
	1600-3200
	2
	SM
	10
	M
	2
	4
	10
	N, EN
	10
	SU
	6
	40
	EN

	49
	Rumex hastatusD.Don
	Polygonaceae
	800-2400
	2
	Rd, SM
	6
	M
	2
	6
	2
	-
	2
	SU
	6
	20
	LC

	50
	Rumex nepalensis Spreng.
	Polygonaceae
	800-1600
	2
	Rd
	10
	M
	2
	1
	10
	N
	6
	SU
	6
	36
	VUL

	51
	Saccharum spontaneum L.
	Poaceae
	800-1600
	2
	Rd, D
	6
	-
	2
	2
	10
	N, EN
	10
	NE
	2
	32
	NT

	52
	Salvia moorcroftiana Wall. ex Benth.
	Lamiaceae
	1600-3200
	2
	SM
	10
	M
	2
	3
	10
	N, EN
	10
	SU
	6
	40
	EN

	53
	Solanum nigrum L.
	Solanaceae
	800-1600
	2
	Rd, SM
	6
	M
	2
	4
	10
	-
	2
	SU
	6
	28
	LC

	54
	Strobilanthes wallichii Nees
	Acanthaceae
	1600-2400
	2
	SM
	10
	-
	2
	2
	10
	N, EN
	10
	NE
	2
	36
	VUL

	55
	Taraxacum officinale F.H.Wigg.
	Asteraceae
	800-1600
	2
	SM
	10
	-
	2
	1
	10
	-
	2
	NE
	2
	28
	LC

	56
	Thalictrum foliolosum DC.
	Ranunculaceae
	1600-2400
	2
	SM, SHB
	6
	-
	2
	3
	10
	N
	6
	NE
	2
	28
	LC

	57
	Thymus linearis Benth.
	Lamiaceae
	2400-3200
	2
	SM
	10
	M
	2
	7
	2
	N
	6
	SU
	6
	28
	LC

	58
	Trifolium pretense L.
	Fabaceae
	1600-3200
	2
	SM
	10
	F
	2
	3
	10
	-
	2
	SU
	6
	32
	NT

	59
	Trifolium repens L.
	Fabaceae
	800-2400
	2
	Rd, SM
	6
	F
	2
	4
	`10
	-
	2
	SU
	6
	18
	LC

	60
	Urtica dioica L.
	Urticaceae
	800-2400
	2
	SM,SHB
	6
	M
	2
	6
	2
	N
	6
	SU
	6
	24
	LC

	61
	Verbascum thapsus L.
	Scrophulariaceae
	1600-2400
	2
	SM
	10
	M
	2
	1
	10
	N
	6
	SU
	6
	36
	VUL

	62
	Viola alba Besser
	Violaceae
	800-1600
	2
	RD, RV
	6
	M
	2
	2
	10
	N
	6
	SU
	6
	32
	NT

	63
	Viola canescens  Wall.
	Violaceae
	1600-2400
	2
	SM
	10
	M
	2
	4
	10
	N, EN
	10
	SU
	6
	40
	END


Abbreviations Used: AR=Altitudinal Range; BK=Basket making; CAT=Category; CMP=Camping site; CPI=Conservation Priority Index; D=Dry; EM=Extraction Method; EN=Endemic Species; END=Endangered;F=Fodder; Fw=Fuel wood; G= Grade; GR=Grassland; Im=Implements; In=Insecticidal; LC=Least Concern; m= metre; M=Medicinal; N=Native Species; NE=No extraction, NT=Near Threatened; PS=Population Size; Rd=Roadside; RM=Rope Making; Rv=Riverine; SHB=Shrubbery SM=Shady Moist; SR=Site Representation; SU=Self use; TM=Timber; Th=Threatened; TS=Total Species, UV=Use Value; VUL=Vulnerable 

Table 4. Attributes used for the prioritization of Habitats in the Outer Seraj area
	Sr No.
	Habitat
	SR
	G
	AR (m)
	G
	TS
	%TS
	G
	N
	%N
	G
	(EN+NE)
	% (EN+NE)
	G
	US
	%US
	G
	Th
	%Th
	G
	CPI value

	1
	SM
	38
	2
	800-3200
	2
	116
	40.56
	10
	81
	43.09
	10
	43
	47.25
	10
	91
	39.01
	10
	32
	46.38
	10
	54

	2
	Rd
	10
	2
	800-2400
	2
	50
	17.48
	2
	27
	14.36
	2
	8
	8.79
	2
	36
	15.45
	2
	8
	11.59
	2
	14

	3
	GR
	4
	4
	1600-2400
	2
	31
	10.84
	2
	26
	13.83
	2
	15
	16.48
	2
	28
	12.02
	2
	12
	17.39
	2
	16

	4
	D
	3
	6
	800-1600
	2
	31
	10.84
	2
	17
	9.04
	2
	5
	5.49
	2
	29
	12.45
	2
	5
	7.25
	2
	18

	5
	Rv
	2
	8
	800-1600
	2
	27
	9.44
	2
	14
	7.45
	2
	6
	6.59
	2
	24
	10.3
	2
	6
	8.7
	2
	20

	6
	CMP
	2
	8
	2400-3200
	2
	17
	5.94
	2
	15
	7.98
	2
	11
	12.09
	2
	16
	6.87
	2
	5
	7.25
	2
	20

	7
	SHB
	1
	10
	800-1600
	2
	14
	4.9
	2
	8
	4.26
	2
	3
	3.3
	2
	9
	3.86
	2
	1
	1.45
	2
	22


Abbreviations Used: AR=Altitudinal Range; CPI=Conservation Priority Index; CMP=Camping site; D=Dry; EN=Endemic Species; G= Grade; GR=Grassland; m= metre; N=Native Species; NE= Near Endemic Species; SHB=Shrubbery; SM=Shady Moist; Rd=Roadside; Rv=Riverine; SR=Site Representation; Th=Threatened; TS=Total Species; US=Useful species





Table 5. Attributes used for the prioritization of communities in the Outer Seraj area	Comment by User: Put  in appendix 
	Sr  No.
	Communities
	SR
	G
	H
	G
	AR (m)
	G
	TS
	% TS
	G
	N
	%N
	G
	EN
	%EN
	G
	US
	%US
	G
	Th
	% Th
	G
	CPI value

	
	Trees
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Abies pindrow
	4
	4
	SM
	10
	1600-3200
	2
	10
	6.58
	2
	9
	9.89
	2
	6
	12.5
	2
	10
	6.9
	2
	4
	10.81
	2
	26

	2
	Acer caesium
	3
	6
	SM
	10
	1600-3200
	2
	10
	6.58
	2
	9
	9.89
	2
	4
	8.33
	2
	10
	6.9
	2
	5
	13.51
	2
	28

	3
	Bauhinia variegata
	2
	8
	Rd
	10
	800-1600
	2
	13
	8.55
	2
	6
	6.59
	2
	3
	6.25
	2
	13
	8.97
	2
	2
	5.41
	2
	30

	4
	Cedrus deodara
	22
	2
	SM,CMP
	8
	1600-3200
	2
	18
	11.84
	2
	15
	16.48
	2
	9
	18.75
	2
	17
	11.72
	2
	7
	18.92
	2
	22

	5
	Dalbergia sissoo
	2
	8
	Rd
	10
	800-1600
	2
	10
	6.58
	2
	4
	4.4
	2
	2
	4.17
	2
	9
	6.21
	2
	1
	2.7
	2
	30

	6
	Ficus carica
	2
	8
	Rd
	10
	800-1600
	2
	11
	7.24
	2
	4
	4.4
	2
	3
	6.25
	2
	11
	7.59
	2
	1
	2.7
	2
	30

	7
	Ficus palmata
	2
	8
	Rd, D
	8
	800-1600
	2
	13
	8.55
	2
	3
	3.3
	2
	2
	4.17
	2
	13
	8.97
	2
	0
	0
	2
	28

	8
	Grewia optiva
	8
	2
	SM, Rd, SHB
	6
	800-1600
	2
	16
	10.53
	2
	8
	8.79
	2
	3
	6.25
	2
	13
	8.97
	2
	3
	8.11
	2
	20

	9
	Morus alba
	1
	10
	Rd
	10
	800-1600
	2
	9
	5.92
	2
	3
	3.3
	2
	2
	4.17
	2
	8
	5.52
	2
	1
	2.7
	2
	32

	10
	Picea smithiana
	1
	10
	SM
	10
	2400-3200
	2
	4
	2.63
	2
	4
	4.4
	2
	2
	4.17
	2
	4
	2.76
	2
	2
	5.41
	2
	32

	11
	Pinus roxburghii
	1
	10
	RD
	10
	1600-2400
	2
	4
	2.63
	2
	4
	4.4
	2
	2
	4.17
	2
	4
	2.76
	2
	2
	5.41
	2
	32

	12
	Populus ciliata
	1
	10
	SM
	10
	1600-2400
	2
	5
	3.3
	2
	5
	5.5
	2
	3
	6.25
	2
	5
	3.45
	2
	3
	8.11
	2
	32

	13
	Pyrus pashia
	2
	8
	Rd, D
	8
	800-1600
	2
	13
	8.55
	2
	6
	6.59
	2
	2
	4.17
	2
	12
	8.28
	2
	2
	5.41
	2
	28

	14
	Quercus leucotrichophora
	1
	10
	SM
	10
	800-1600
	2
	7
	4.61
	2
	2
	2.2
	2
	1
	2.08
	2
	7
	4.83
	2
	1
	2.7
	2
	32

	15
	Quercus semecarpifolia
	8
	2
	SM, CMP
	8
	2400-3200
	2
	9
	5.92
	2
	9
	9.9
	2
	4
	8.33
	2
	9
	6.21
	2
	3
	8.11
	2
	22

	
	Shrubs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Berberis aristata
	5
	2
	SM
	10
	2400-3200
	2
	7
	3.78
	2
	5
	3.62
	2
	3
	3.23
	2
	7
	4.29
	2
	2
	3.77
	2
	24

	2
	Berberis lycium
	5
	2
	Rd, D, GR
	6
	800-2400
	2
	15
	8.15
	2
	12
	8.8
	2
	7
	8.24
	2
	13
	7.98
	2
	3
	5.66
	2
	20

	3
	Carissa spinarum
	7
	2
	SM, Rd
	8
	800-2400
	2
	27
	14.67
	2
	18
	13.04
	2
	11
	12.94
	2
	22
	13.5
	2
	7
	13.21
	2
	22

	4
	Coriariaria nepalensis
	3
	6
	SM
	10
	1600-3200
	2
	8
	4.35
	2
	4
	2.9
	2
	3
	3.53
	2
	5
	3.07
	2
	1
	1.89
	2
	28

	5
	Cotoneaster microphyllus
	2
	8
	SM
	10
	1600-2400
	2
	4
	2.17
	2
	2
	1.45
	2
	1
	1.18
	2
	4
	2.45
	2
	1
	1.89
	2
	30

	6
	Daphne papyracea
	6
	2
	SM
	10
	1600-3200
	2
	13
	7.07
	2
	10
	7.25
	2
	8
	9.41
	2
	12
	7.36
	2
	5
	9.43
	2
	24

	7
	Debregeasia saeneb
	2
	8
	SM, CMP
	8
	800-1600
	2
	6
	3.26
	2
	6
	4.35
	2
	2
	2.35
	2
	6
	3.68
	2
	4
	7.55
	2
	28

	8
	Desmodium elegans
	3
	6
	SM
	10
	1600-3200
	2
	11
	5.98
	2
	10
	7.25
	2
	6
	7.06
	2
	10
	6.13
	2
	4
	7.55
	2
	28

	9
	Indigofera heterantha
	1
	10
	SM
	10
	1600-2400
	2
	6
	3.26
	2
	5
	3.26
	2
	4
	4.71
	2
	6
	3.68
	2
	3
	5.66
	2
	32

	10
	Justicia adhatoda
	2
	8
	Rd
	2
	800-1600
	2
	9
	4.89
	2
	6
	4.35
	2
	2
	2.35
	2
	9
	5.52
	2
	2
	3.77
	2
	22

	11
	Murraya koenigii
	1
	10
	SM
	10
	800-1600
	2
	5
	2.72
	2
	3
	2.17
	2
	1
	1.18
	2
	5
	3.07
	2
	0
	0
	2
	32

	12
	Myrsine africana
	2
	8
	SM
	10
	2400-3200
	2
	7
	3.8
	2
	6
	4.35
	2
	4
	4.71
	2
	7
	4.29
	2
	3
	5.66
	2
	30

	13
	Prinsepia utilis
	6
	2
	D, Rd, SM
	6
	800-3200
	2
	15
	8.15
	2
	12
	8.7
	2
	7
	8.23
	2
	13
	7.98
	2
	4
	7.55
	2
	20

	14
	Ricinus communis
	4
	4
	Rv, RD, SM
	6
	800-1600
	2
	13
	7.07
	2
	8
	5.8
	2
	5
	5.88
	2
	11
	6.75
	2
	2
	3.77
	2
	22

	15
	Rosa brunonii
	3
	6
	SHB, SM
	8
	800-3200
	2
	7
	3.8
	2
	6
	4.35
	2
	4
	4.71
	2
	6
	3.68
	2
	1
	1.89
	2
	26

	16
	Rosa macrophylla
	1
	10
	GR
	10
	1600-2400
	2
	3
	1.63
	2
	3
	2.17
	2
	2
	2.35
	2
	3
	1.84
	2
	1
	1.89
	2
	32

	17
	Rosa sericea 
	4
	4
	SM, CMP
	8
	1600-3200
	2
	10
	5.43
	2
	8
	5.8
	2
	7
	8.24
	2
	7
	4.29
	2
	4
	7.55
	2
	24

	18
	Rubus ellipticus
	1
	10
	Rd
	10
	800-1600
	2
	6
	3.26
	2
	4
	2.9
	2
	1
	1.18
	2
	6
	3.68
	2
	2
	3.77
	2
	32

	19
	Rubus niveas
	1
	10
	SM
	10
	1600-2400
	2
	5
	2.72
	2
	4
	2.9
	2
	2
	2.35
	2
	4
	2.45
	2
	1
	1.87
	2
	32

	20
	Zanthoxylum armatum
	1
	10
	SM
	10
	1600-3200
	2
	7
	3.8
	2
	6
	4.35
	2
	5
	5.88
	2
	7
	4.29
	2
	3
	5.66
	2
	32

	
	Herbs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Achyranthes aspera
	7
	2
	SM, CMP
	8
	1600-3200
	2
	18
	9.73
	2
	12
	9.92
	2
	7
	12.72
	2
	14
	9.52
	2
	7
	13.73
	2
	22

	2
	Acorus calamus
	1
	10
	SM
	10
	1600-2400
	2
	5
	2.7
	2
	3
	2.48
	2
	2
	3.63
	2
	3
	2.04
	2
	1
	1.96
	2
	32

	3
	Ageratum conyzoides
	2
	8
	Rd
	10
	800-1600
	2
	6
	3.24
	2
	4
	3.31
	2
	1
	1.82
	2
	3
	2.04
	2
	0
	0
	2
	30

	4
	Ajuga bracteosa
	1
	10
	GR
	10
	1600-2400
	2
	5
	2.7
	2
	3
	2.48
	2
	1
	1.82
	2
	4
	2.72
	2
	1
	1.96
	2
	32

	5
	Amaranthus caudatus
	1
	10
	Rv
	10
	800-1600
	2
	4
	2.16
	2
	1
	0.83
	2
	1
	1.82
	2
	3
	2.04
	2
	0
	0
	2
	32

	6
	Anaphalis busua
	2
	8
	SM
	10
	1600-2400
	2
	6
	3.24
	2
	5
	4.13
	2
	2
	3.64
	2
	4
	2.72
	2
	2
	3.92
	2
	30

	7
	Argemone maxicana
	2
	8
	D, Rd
	8
	800-1600
	2
	5
	2.2
	2
	3
	2.48
	2
	1
	1.82
	2
	4
	2.72
	2
	1
	1.96
	2
	28

	8
	Asparagus fillicinus
	1
	10
	SHB
	10
	800-1600
	2
	5
	2.7
	2
	2
	1.65
	2
	0
	0
	2
	2
	1.36
	2
	0
	0
	2
	32

	9
	Asparagus officinalis
	1
	10
	Rd
	10
	800-1600
	2
	6
	3.24
	2
	2
	1.65
	2
	1
	1.82
	2
	6
	4
	2
	1
	1.96
	2
	32

	10
	Boenninghausenia albiflora
	1
	10
	GR
	10
	1600-2400
	2
	3
	1.62
	2
	3
	2.48
	2
	0
	0
	2
	3
	2.04
	2
	1
	1.96
	2
	32

	11
	Cannabis sativa
	2
	8
	Rd, SM
	8
	800-2400
	2
	8
	4.32
	2
	6
	4.96
	2
	2
	3.64
	2
	7
	4.76
	2
	2
	3.92
	2
	28

	12
	Centella asiatica
	2
	8
	Rd
	10
	800-1600
	2
	6
	3.24
	2
	4
	3.31
	2
	1
	1.82
	2
	5
	3.4
	2
	1
	1.96
	2
	30

	13
	Chenopodium album
	1
	10
	SM
	10
	1600-2400
	2
	4
	2.16
	2
	4
	3.31
	2
	3
	5.45
	2
	3
	2.04
	2
	3
	5.88
	2
	32

	14
	Chrysopogon fulvus
	3
	6
	Rd, SM
	8
	800-3200
	2
	9
	4.86
	2
	8
	6.61
	2
	4
	7.27
	2
	8
	5.44
	2
	3
	5.88
	2
	26

	15
	Circium wallichii
	4
	4
	SM
	10
	800-2400
	2
	10
	5.41
	2
	7
	5.79
	2
	4
	7.27
	2
	7
	4.76
	2
	4
	7.84
	2
	26

	16
	Datura stramonium
	2
	8
	Rd
	10
	800-1600
	2
	5
	2.7
	2
	3
	2.48
	2
	1
	1.82
	2
	4
	2.72
	2
	1
	1.96
	2
	30

	17
	Galium aparine
	6
	2
	SM
	10
	2400-3200
	2
	10
	5.41
	2
	9
	7.34
	2
	7
	12.73
	2
	9
	6.12
	2
	6
	11.76
	2
	24

	18
	Girardiana diversifolia
	3
	6
	Rd, CMP
	8
	800-3200
	2
	10
	5.41
	2
	3
	2.48
	2
	1
	1.82
	2
	7
	4.76
	2
	1
	1.96
	2
	26

	19
	Hypericum perforatum
	1
	10
	Rd
	10
	800-1600
	2
	4
	2.16
	2
	2
	1.65
	2
	1
	1.82
	2
	3
	2.04
	2
	2
	3.92
	2
	32

	20
	Nocotiana tobacum
	1
	10
	SM
	10
	800-1600
	2
	5
	2.7
	2
	3
	2.48
	2
	1
	1.82
	2
	5
	3.4
	2
	1
	1.96
	2
	32

	21
	Potentilla indica
	2
	8
	SM
	10
	800-3200
	2
	8
	4.32
	2
	6
	4.96
	2
	2
	3.64
	2
	8
	5.44
	2
	3
	5.88
	2
	30

	22
	Rheum australe
	2
	8
	SM
	10
	1600-3200
	2
	6
	3.24
	2
	3
	2.48
	2
	2
	3.64
	2
	5
	3.4
	2
	2
	3.92
	2
	30

	23
	Rumex hastatus
	3
	6
	SM, GR, Rd
	6
	800-2400
	2
	10
	5.41
	2
	8
	6.61
	2
	2
	3.64
	2
	8
	5.44
	2
	3
	5.88
	2
	24

	24
	Solanum nigrum
	1
	10
	SM
	10
	800-1600
	2
	4
	2.16
	2
	1
	0.83
	2
	0
	0
	2
	3
	2.04
	2
	0
	0
	2
	32

	25
	Thalictrum foliolosum
	1
	10
	SM
	10
	1600-2400
	2
	5
	2.7
	2
	3
	2.48
	2
	0
	0
	2
	5
	3.4
	2
	0
	0
	2
	32

	26
	Thymus linearis
	4
	4
	SM
	10
	2400-3200
	2
	9
	4.86
	2
	8
	6.61
	2
	5
	9.09
	2
	7
	4.76
	2
	2
	3.92
	2
	26

	27
	Trifolium pratense
	1
	10
	GR
	10
	1600-2400
	2
	5
	2.7
	2
	3
	2.48
	2
	2
	3.64
	2
	4
	2.72
	2
	2
	3.92
	2
	32

	28
	Urtica dioica
	2
	8
	SM, Rd
	8
	800-2400
	2
	4
	2.16
	2
	2
	1.65
	2
	1
	1.82
	2
	3
	2.04
	2
	1
	1.96
	2
	28


Abbreviations Used: AR=Altitudinal Range; CMP=Camping site;CPI=Conservation Priority Index; D=Dry; EN=Endemic Species; G= Grade; GR=Grassland; m= metre; N=Native Species; Rd=Roadside; Rv=Riverine; SHB=Shrubbery; SM=Shady Moist; SR=Site Representation; Th=Threatened; TS=Total Species; US=Useful species
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Plate 1. Some plant species recorded from Outer Seraj Region of Kullu District
A.Hypericum perforatum, B. Daphne papyracea, C.Rosa brunonii, D.Bauhinia variegata,E.Berberis aristata, F.Indigofera heterantha, G.Berginia ciliata, H.Taxus wallichiana
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Plate 2. Some wild edible fruits recorded from Outer Seraj Region of Kullu District
I.Debregeasia saeneb, J. Pyrus pashia, K.Rubus ellipticus, L.Ficus palmata,M.Morus alba,  N.Prunus cornuta
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4. Conclusion
The present study attempts to evaluate the floristic diversity of tree, shrub and herb communities in Outer Seraj area. The study also aims to prioritize the species, habitats, and communities in order of importance for conservation and management plans.The prioritized habitats and communities in Outer Seraj area have a higher number of native, endemic, and threatened species in addition to being rich in species. The survival of such valuable species will therefore be impacted by any adverse effects on their habitats and communities. Based on the current study management strategies for the floristic diversity conservation in Outer Seraj area have been suggested discussing the issues like to investigate local anthropogenic pressures such as overgrazing, forest fires, habitat destruction and degradation, forest fires; to determine, assess, and capitalize on the economic potential of some of the natural items used by local people; regular monitoring of the prioritized habitats, speciesand communities with high conservation values; mass multiplication ofpriority species of medicinal and multipurpose plant species in the nurseriesandtheir subsequent transplantation into their native environments; propagation throughconventional andin-vitro methods; monitoring and management of theinvasive species; promotion of conservation education,people's involvement in managing and conserving biodiversity in general and floristic diversity in particular.
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