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ABSTRACT
    The Himalayan region is extremely rich repository of medicinal and aromatic plants. Besides various bio-edaphic factors plant biodiversity is significantly affected by the development activities particularly the Hydroelectric Projects development. The present investigation is undertaken in Yamuna catchment area of Garhwal Himalaya, where Lakhwar Hydroelectric development project is proposed on the river Yamuna (Between 300 28’ 09” to 300 48’ 00” N latitude and 700 52’00” to 780 16’00”E longitude, at an altitudinal range 620-3000 masl). It has been observed that the submergence, influence and catchment area are very rich in medicinal plants. No endangered, rare, threatened and endemic species is recorded in the submergence area. The region is primarily inhabited by the Jaunsari tribes. They use these plants in the treatment of various diseases of humans. The study reflects that construction of Lakhwar Project will create significant adverse impact on medicinal plants diversity. To minimize these negative impacts various mitigation measures are proposed for conservation and sustainable utilization of medicinal plants.
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INTRODUCTION
    Indian Himalayan Region (IHR) is a major repository of medicinal and aromatic plants. This is largely because of the diverse agro-climatic conditions which exist in the area.  It covers approximately an area of 591 thousands sq. km (18 % of India). The vegetation of the region varies from dry deciduous forests and alpine meadows in the north-west, to rain forests in the north-east. IHR supports about 18440 plant species including 748 medicinal plants and 675 wild edible plants (Singh & Hajra 1997, Samant, Dhar & Palni, 1998).Many tribal and rural communities of the region used various plant species for different purposes such as food, edible, medicine, fodder, fuel, agriculture tools and religious since a long time (Samant, Rawal & Dhar, 1993). Over last few decades, continuous exploitation of several medicinal plant species from the wild and substantial loss of their habitats have resulted in population decline of many high value medicinal plant species (Kala 2003).The rising commercial demand for herbal drugs and dependence on material harvested from the wild, has led to the rapid depletion of a number of medicinal plant species (Parrotta 2002). As a result, a large and increasing number of medicinal plant species are threatened with extinction.

    Besides having rich biological diversity, Himalayan region is blessed with magnificent water resources. The tributary of Ganga, Yamuna, Alakanada, Bhagirathi and Sharda originates from the foothills of snow capped peaks and glaciers in the Himalayas offer excellent potential for Hydro power development. Many multipurpose hydropower projects are being developed on these holy rivers. Hydroelectric Power (HEP) is cheap, clean and pollution free source of energy. It holds an important role in the growth and development of economy. While providing vast amount of power such natural resource projects have significant environment and social impacts (Goldsmith & Hildyard 1998, Rana et al 2007, ). According to a study of Richard et al (1987) the diversion of stream flow for hydroelectric development has caused significant changes in riparian vegetation. Impact of hydropower development on biodiversity in India has been discussed by many workers (Nair & Balasubramanyam 1985, Mohanty & Mathew 1987, Balkrishnan & Abraham 1998, Dixit 1997). In Himalayan region Awasthi et al (1999) studied the ethnobotanical and economic importance of plant species in Tehri dam submergence area. Samant et al (2007) revealed the impact of Parbati hydroelectric stage–III on medicinal plants diversity and proposed mitigation measures for medicinal plants conservation. 
    In Garhwal region of Uttarakhand state, Yamuna river has vast potential of hydropower development. Lakhwar Hydroelectric Project is a part of original multipurpose Lakhwar – Vyasi Project, which is proposed to be constructed on river Yamuna. It falls in Jaunsar-Bawar region of Garhwal Himalaya. The Lakhwar Hydroelectric project will have 204 m. high concrete gravity dam and appurtenant structures to generate 300 MW power. The regulated water so released from the reservoirs of Lakhwar and Vyasi HEP after flowing through the turbines will be balanced at Katapathar by constructing a barrage in downstream of Vyasi project for irrigation and drinking purposes. The beneficiary states for usage of water are Uttarakhand, Uttar Pradesh, Himachal Pradesh, Haryana, Delhi and Rajasthan.

In present study an attempt has been made to evaluate the medicinal plant diversity of catchment area of Lakhwar HEP. On the basis of this base line information impact of Lakhwar project on medicinal plants is identified and mitigation and management plans are proposed for conservation of medicinal plant diversity.

MATERIAL AND METHODS
Study area:
    The proposed Lakhwar Hydroelectric Project falls in South-West corner of Garhwal Lesser Himalaya and located on the river Yamuna in Dehradun district of Uttarakhand (Refer Figure 1 for location map). Under this project a 204 m high dam at Lakhwar village along with a balancing reservoir at 13.650 km downstream from the dam site at Katapathar is proposed. The dam has a gross storage of 58 cubic meter (dead=24.7 cubicmeter, Live=33.3 cubicmeter) and the average annual runoff at the project site is 375.6 Mm3. The salient features of the project are presented in Table 1.

    The study area is located between 30028’00” to 30048’00” N latitude and 70052’00” to 78016’00” E longitude covering the parts of Tehri and Dehradun district of Uttarakhand. The altitude of the area ranges between 620-3000 m above mean sea level. The region receives an average rainfall of 1610 mm annually and average annual temperature varies between 11.9 0C and 27.9 0C. The relative humidity in the project area is 64 % throughout the year. Geologically, the region in which the Lakhwar dam is proposed comprises of phyllites, slates, quartzite’s and lime stones belonging to the Mandhali, Chandpur and Nagthat stages which form the southern limbs of the major syncline known as ‘Jaunsar syncline’. The project area falls in seismic zone IV (IS 1893:2000) as per the seismic zonation map of India. The forest of the project area dominated by mixed deciduous forest, chir-pine forest, mixed conifer forest, temperate broad leaved forest and pine oak mixed forest types.

    Before an Impact Assessment (IA) study is undertaken, it is essential to define boundaries of the extent of impacts of the project (Beanlands & Duinker, 1984). In case of Hydro-electric Project having dam, these boundaries would comprise of submergence; influence and free draining catchment (EIA/EMP, 2007). Hence, the study area has been classified in three categories: 

(i) Submergence zone of Lakhwar dam, on completion Lakhwar Project would submerge 1103.825 ha of area.
(ii)  Influence zone of Lakhwar dam, 800–2600 masl, covering 7 km periphery from reservoir rim. This zone covers 50355.36 ha area and 
(iii)  Free draining catchment of Lakhwar catchment. which is taken from the proposed dam site to next proposed dam site of Barnigad Naingaon H.E. Project in the upstream. An area about 92967.21 ha comes under this zone.
  Table 1: Salient features of the Lakhwar Hydroelectric Project.

	Lakhwar dam
	

	Dam type
	Concrete Dam                            

	Dam Height
	204 m

	Full reservoir level (FRL)
	796.00 m 

	Power generation 
	300 MW

	Reservoir area at FRL
	9.57 sq. km

	Total land required
	1 195.898 ha

	Total area to be submerged
	1 103.825 ha

	Number of villages affected
	32

	Number of people to be affected
	6716

	Katapathar Barrage
	

	Location of Katapathar Barrage
	13.650 km downstream of Lakhwar

	Length 
	152.5 m comprising of 3 sluice bays and 5 weir bays

	Bed level of reservoir
	EL. 498.0 m

	Design flood
	8 850 cumec

	Max pond level
	 EL. 515.50
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Figure 1: Location map of Lakhwar hydroelectric project along with submergence and influence zone, and catchment area

Socio-economic status of the area:

    Remote and mysterious, the mountainous Jaunsar-Jaunpur region of Garhwal nurtured a unique lifestyle. Their traditions, customs, unusual way of life are not to be found elsewhere in Uttarakhand, or indeed, in India. The people of Jaunsar-Jaunpur region are socio-economically backward and most of them are below poverty line. The traditional folk song and dance of this region has a blend of Himachal Pradesh and Garhwal region of Uttarakhand and thus attracts good number of tourist’s attention. In the absence of better modern healthcare system from the beginning on account of difficult terrain and inaccessibility, the people of the area use plant species for the preparation of native medicines for the treatment of common ailments (Singh 1997, Bhatt & Negi 2006) .
Method of sampling:
    The study is based on extensive and intensive field survey during March 2006 to August 2007. Information on plants parts used for different medicinal purpose and indigenous knowledge was collected by interviewing elderly and knowledgeable people of each village. Traditional Vaidays and existing literature were also concerned to know the vernacular name and medicinal properties / uses of plant species (Singh & Pundeer, 2004).The plant specimens were collected and identified with the help of available local flora (Kanjlal 1928,  Gaur 1999. Conservation status of medicinal plants is based Red data book of Indian plants (Nayar & Sastry, 1987, 88, 90) and new IUCN criteria.  For nomenclature and nativity of the species, Anonymous (1883-1970) and Samant et al (1998) were followed. Endemism of the species was identified on the basis of biogeographical distribution. The species restricted to Indian Himalayn biogeographic province have been identified as endemic and those with extended distribution to neighbouring countries and status considered as near endemic(Dhar & Samant, 1993). On the basis of baseline study impact of Lakhwar Hydro-electric Project on medicinal plants was predicted and management measures were proposed for conservation and cultivation of medicinal species.

RESULTS 
     In present study a total of 97 medicinal plant species were recorded from the study area. These species belongs to 89 Genera and 51 families, among these species 29 are tree species, 20 shrub species and 48 herbaceous species. Botanical name, family, vernacular name, indigenous uses and life forms of the species are presented in Table 2. Maximum number of species were recorded for family Rosaceae ( 6 spp.), followed by Asteraceae (5 spp.), Lamiaceae (5 spp.), Euphorbiaceae (4 spp.), Ranunculaceae (4 spp.),  Solanaceae (3 spp.), Pinaceae (3) and  Combretaceae (3 spp.). Among the genera, Terminalia (3 species), Achyranthes (2 species), Artemisia (2 species), Arisema (2 ), Ficus (2 ), Plantago (2 ) and Pinus (2) were rich in species.  For preparation of herbal medicine, the rural and tribal communities of this region use different parts of the plants species. Mostly they use whole plant (21%) followed by leaves (20 %), roots/rhizomes/tubers (18 %), bark (13%), fruits (9 %), flowers (8 %), stem (7 %) and seeds (4 %) of the plants (Figure 2). These plant parts are used for curing various common diseases such as asthma, rheumatism, jaundice, diarrhea, kidney stone, leucoderma, dysentery, piles, skin diseases, urinogential disorders, cut and wounds, snake and scorpion bite, tuberculosis, eye and ear complaints. Photographs of some important medicinal plants species recorded from the Lakhwar Hydro-electric Project catchment area are given in Plate-1.
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Figure 2: Different plants parts used for herbal medicine preparation in Lakhwar Hydro-electric Catchment area.

Conservation Status:

    In present investigation no rare, threatened, endangered and endemic species were recorded from the submergence zone of the project area. Aconitum ferox (vulnerable), Allium stracheyi (Vulnerable), Dioscorea deltoidea (Vulnerable), Nardostachys grandiflora (Vulnerable) and Picrorhiza kurrooa (Vulnerable) have been recorded in the red data book of Indian plants. Using new criteria of IUCN, out of total recorded species Aconitum ferox , Allium stracheyi, Angelica glauca, Dioscorea deltoidea and Nardostachys grandiflora categorized as rare and Berberis aristata, B. lyceum, Gloriosa superba, Rauvolfia serpentina, Swertia angustifolia, Picrorhiza kurrooa, Zanthoxylum armatum  may be considered as endangered. Bergenia ligulata, Rheum australe, Hedychium spicatum, Thalictrum foliolossum and Rhus javanica have been considered under vulnerable category. These threatened species were recorded from the catchment area of the project. In present study only Aconitum ferox , Allium stracheyi are restricted to the Indian Himalayan region , hence identified as endemic where as 26 species were native to the Himalayan region, 8 species were restricted to the Himalayan region and adjacent countries and 63 species extended their distribution to various other countries and regions. 

Impact on Medicinal Plants Diversity:
    Construction of Hydro Electric Project creates significant impacts on biodiversity. Construction and operation phases of hydro projects directly and indirectly influence the vegetation in a region. Lakhwar project is a 204 m high concrete gravity rock fill dam, various activities of this project adversely influence the vegetation particularly medicinal plants of this area. Impacts of this project on medicinal plants are discussed below: 

(i) Loss of Medicinal Plants Diversity due to submergence and change of Land use: 
    The direct impact of construction activity for any water resource project in a mountainous terrain similar to that of proposed project is generally limited in the vicinity of the construction sites only. 1195.898 ha of land will be required for proposed Lakhwar Hydroelectric Project, including all facilities, the reservoir, adits, borrow areas and access roads.  The project would submerge 1103.825 ha. valuable agriculture and forestland, which contains forest of sal (Shorea robusta), teak (Tectona grandis), shisham (Dalbergia sissoo), khair (Acacia catcheu) and secondary scrub vegetation. In present investigation no endangered, rare, threatened and endemic species are recorded from submergence zone. Many important medicinal plants species viz. Achyranthes aspera, Cassia tora, Terminalia spp. Tectona grandis, Emblica officilanlis, Abrus precatorious, Woodfordia fruticosa, Rauvolfia serpentine, Calotropis procera, Euphorbia hirta, Cynodon dactylon, Rumex hastatus, Aegle marmelos, Syzygium cumminii, Boerhavia diffusa, Rumex , Solanum nigrum  etc. would be submerged due to the store of 58 Mcum water. Although, submergence zone vegetation is also very well distributed in influence zone and catchment area of project. 

 (ii) Impact on residual forest of project area: 

    Additionally, like elsewhere in mountains, in this area too, there is heavy dependence of surrounding villagers on the forests for their fuel, fodder and non timber forest product requirements. The loss of larger forest area due to submergence and construction of other structures will leave only influence zone forest area to the local people to collect various forest resources. Over exploitation of these natural resources would drastically reduce the floral diversity of this region. Urgent mitigation measures should be taken by project proponent for conservation of this floral and medicinal wealth of the region.
(iii) Immigration of Labour population 

    A population of approximately 1700 including technical staff, workers and other group of people are likely to congregate in the area during the project construction phase. They exploit the residual forest and influence zone forest for fuel wood and timber requirement and these workers will also threaten the medicinal plants by their activities. Hence, to minimize such impacts, biodiversity management and fuel management plans not only for the labour force but for the villagers as well needs to be formulated. 

(iv) Reduction of photosynthetic activity due to dust generation:

    During construction phase, there will be increased vehicular movement for transportation of various construction materials to the project site. Large quantity of dust is likely to be entrained due to the movement of vehicles and other construction work. However, such ground level emissions do not travel for long distances but may reduce photosynthetic activity of near by plants. This will directly effect the growth and development of many trophical and subtrophical medicinal plants species. To reduce the quantity of dust, the green belt development is proposed under the proposed Lakhwar Hydroelectric Project. 

(v) Over exploitation of commercially valuable medicinal plants:

    In catchment zone of project area many highly medicinal and commercially valuable medicinal plants species are being exploited by local peoples and traders for pharmaceutical industries. Conservation strategies are urgently required to protect these threatened medicinal species in the region.

Conservation and management measures for medicinal plants:

1. A Medicinal Plant Conservation Plan (MPCP) need to be formulated for conservation of biological diversity of Lakhwar HEP. In above plan endangered, rare, threatened, endemic and important medicinal plants species should be conserved by ex-situ conservation method. Suitable land would be utilized for conservation of these species. Research and development institutions will also provide suitable techniques and methods for mass scale propagation, germplasm conservation and species improvement of highly valuable medicinal plants species.

2. Endangered, rare and threatened species must be addressed on priority and conserved in their natural habitats. During construction phase special conservation measures and precaution should be taken for conservation of these valuable medicinal plants species by project proponents. After identifying forest gaps nearly 40% scrub and barren land of influence zone should be revegetated by economically and commercially important plants species.

3. In submergence zone no rare and endemic species are recorded and other species are commonly distributed in the influence and catchment area of the project. In the influence and submergence zone medicinal plants species should cultivated along with other economic important and commercially valuable species during the implementation of Catchment Area Treatment Plan (CAT Plan) and Green Belt Development Program. The following medicinal and economic important plants species may be planted under the CAT, Afforestation, green belt development and pasture development programs. The species are recommended in the different altitude based on consideration of altitude, climate, soil type growth parameters and medicinal values.

· In lower altitude (400-800 masl.)- Terminalia bellerica, Bauhinia variegate,  Emblica officinalis,  Rauvolfia serpentina, Tectona grandis, Melia azedarach, Euphorbia hirta, Azadirachta indica, Syzygium cumini Terminalia arjuna, Vitex nigundo etc.
· In middle altitude (800-1600 masl)- Pinus roxburghii, Cedrus deodara, Rhododendron arboretum, Dioscorea bulbifera, Bergenia ligulata, Withania somnifera, Zanthoxylum armatum, Thalictrum foliolosum, Dioscorea deltoidea, Myrica esculenta and Hedychium spicatum.

· In higher altitude (above 1600 masl)- Aconitum ferox, A. heterophyllum, Nardostachys grandiflora, Juglans regia, Angelica glauca, Taxus baccata, Podophyllum hexandrum, saussurea costus, Picrorhiza kurrooa and Allium stracheyi.
4. For implementation of CAT Plan a central nursery is proposed to be developed. Seedling of medicinal and economic important plants species will be raised in this nursery and transplanted to barren, scrub and other forest land with other tree and scrub species.

5. Local communities and farmers should be encouraged and trained for cultivation and conservation of medicinal plants. Medicinal plants farming should be promoted in waste and barren land by project developers

6. Collaboration with research and development institutions, pharmaceutical companies will definitely promote the medicinal plant marketing in the region.

DISCUSSION
    In present study it has been observed that the submergence, influence, and catchment area of Lakhwar HEP are very rich in medicinal plants. The Jaunsari tribal people of the region use many plants species to cure different ailments/diseases. They utilized various parts of these herbal medicines. No endangered, rare, threatened and endemic species is recorded near in the submergence area. The submergence zone vegetation is commonly distributed in influence and catchment area of project. In catchment area of project some species comes under threat category and these species need priority attention for conservation. The base line information suggests that construction of Lakhwar Hydro Electric project create significant direct and indirect impact on medicinal plants diversity. To minimize these negative impacts various mitigation measures are proposed for conservation and sustainable utilization of medicinal plants. Effective implementation of Medicinal Plant Conservation Plan (MPCP), Catchment Area Treatment Plan (CAT) and other plant diversity conservation programmes are very essential for conservation of medicinal plants of the region. 
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Table 2. Detail description and status of medicinal plants in Lakhwar Hydro Electric Project    

              Catchmnet area.
	Botanical Name
	Family
	Local Name
	Life form
	Parts used
	Ailments

	Achyranthes aspera Linn.
	Achyranthaceae
	Chirchita
	H
	Wp
	Muscular cramps skin disorder, stomach , toothache, fever, dropsy and bronchitis, insect ,scorpion and snake bite

	A. bidentata Blume
	Achyranthaceae
	Golda
	H
	Wp
	Wounds, snake bite, fever whooping ,cough

	Spondias pinnata (L.f.) Kerz
	Anacardiaceae
	Amra
	T
	Fr, br
	Stomach and ear problem, bowel complaints

	Rhus javanica L.
	Anacardiaceae
	Titri, Rikhal
	T
	Fr
	Gastric complaint, stomachache, body swelling and wounds

	Angelica glauca Edgew.
	Apiaceae
	Choru
	H
	Rt
	Flatulence, Colic, dysentery, liver complaints, vomiting 

	Centella asiatica (L.) Urban
	Apiaceae
	Brahmi
	H
	Wp
	Mental disorder, skin disease, blood purifier, diuretic, leprosy

	Rauvolfia serpentina Benth.
	Apocynaceae
	Sarpgandha
	Sh
	Rt
	Fever, anxiety, epilepsy, intestinal & nervous disorders 

	Arisaema  jacquemontii Blume
	Araceae
	Khaprya/Saperi mausi
	H
	Bb, fr
	antidote for snake bite and Poisonous mushroom

	Arisaema tortuosum (Wall.) Schott
	Araceae
	Chhamboos/Bag mungri
	H
	Wp
	Snake bite, skin disease, burns

	Calotropis procera (Ait) R. Br.
	Asclepiadaceae
	Ank
	Sh
	La, rt, fl
	Expectorant, cold cough and asthma

	Artemisia capillaris Thunb
	Asteraceae
	Pati
	H
	Lf
	Earache, purgative, bitter tonic for worms, colic pain

	Artemisia nilagirica (C.B. Clarke) Pamp.
	Asteraceae
	Kunjaa
	Sh
	Wp
	Malarial fever, cuts & wounds, headache, stomachache, asthama ,ear complaints

	Bidens biternata (Lour.) Merr. &Sherff
	Asteraceae
	Mangrinya
	H
	Wp
	Appetizer, cough, cuts, diarrhea, ear complaint, eye complaint, inflammation, leprosy, skin disorder, snake bite, sores toothache, ulcers wounds

	Inula cappa (Ham. ex D. Don) DC
	Asteraceae
	Mano
	Sh
	Wp
	Suppressed urination, colic problem ,dyspepsia 

	Taraxacum officinalis Weber. Dudhar 
	Asteraceae
	Kanphul
	H
	Wp
	Blisters, blood purifier, bowel complaint, dislocation of joints, diarrhea, dysentery, foment, gastric ulcers, migraine, hepatitis and headache

	Berberis aristata  DC
	Berberidaceae
	--
	Sh
	Rt, br
	rat & Snake bite, boil, eye complaints, anticancer, blood pressure, edible, fever, dye.

	B. lycium Royle
	Berberidaceae
	Kasmal/Chatroi
	Sh
	Rt,br,st,fr
	Diabetes/skin disease, eye & ear complaints, Jaundice, menorrhagia

	Bauhinia variegata L.
	Caesalpiniaceae
	guriyal
	T
	Br,st, fl,
	Diarrhoea, dysentery, fatness, flatulence, indigo, leprosy, malaria, piles, scrofula, skin disorder, snake bite, syphilis, tumors, ulcers, cough

	Cassia occidentalis L.
	Caesalpiniaceae
	Chakunda
	Sh
	Lf,rt,sd
	Skin disease, cuts, wounds, bone fracture, dropsy piles boils,ring worms,antidote snake bite

	Cassia tora L.
	Caesalpiniaceae
	Chakunda
	H
	Lf,rt,fr
	Skin disease, piles, snakebite and dropsy,cut wound ,bone fracture ,vermicide

	Cannabis sativa L
	Cannabaceae
	Bhang
	Sh
	Lf,sd,fl
	Anthelmintic, bowel complaint, bronchitis, cuts, dyspepsia, ear complaint, labour, narcotic, nervine stimulative, piles, skin disorder

	Chenopodium album L
	Chenopodiaceae
	Bathua
	H
	Sd,lf
	To revive taste, skin disorder

	Terminalia arjuna (roxb ex Dc) wt & Arn
	Combretaceae
	Arjun
	T
	Fr,br
	dyeing ,heart problem

	T. chebula Retz.
	Combretaceae
	Hrar/Hera
	T
	Fr,br
	Stomach problem

	T. bellirica Roxb.
	Combretaceae
	Bahera
	T
	Br,fr
	Stomach problem

	Evolvulus alsinoides L.
	Convolvulaceae
	Sankhpushpi
	H
	Wp
	Cough,cold, asthma, bronchitis

	Cordia dichotoma Forst
	Cordiaceae
	lassora
	T
	Sd,lf
	Antihelminthic, cold, colic, cough, fever, headache, urinary problem

	Cuscuta reflexa L.
	Cuscutaceae
	Amer-bel
	H
	Wp
	Skin disease,rheumatic pain , swelling

	Dioscorea bulbifera L.
	Dioscoreaceae
	Gainthi
	H
	Tb
	Bronchial cough, Antiseptic,burn wounds, boils

	D. deltoidea Wall.
	Dioscoreaceae
	Tarur
	H
	Tb
	Urinogenital disorders

	Lyonia ovalifolia (Wall.) Drude 
	Ericaceae
	Anyar
	T
	Wp
	Boils, skin eruption, worms, wounds

	Rhododendron arboreum Sm
	Ericaceae
	Burans
	T
	Fl,lf
	Dysentery, fever, headache, rheumatism, wounds Digestive and respiratory disorder

	Emblica officinalis Gaertn.
	Euphorbiaceae
	Amla
	T
	Wp
	Stomach problem, vitamin c, trifala ingredient

	Euphorbia hirta L.
	Euphorbiaceae
	Dudhibari
	H
	Wp
	Piles, wart, bronchial infection, asthma

	Mallotus philippensis Muell.- Arg
	Euphorbiaceae
	Ruin
	T
	Sd
	Antihelminthic, intestinal worms, purgative, rheumatism, 

	Ricinus communis L
	Euphorbiaceae
	Arandi
	Sh
	Sd
	Antifertility, boils, dysentery, gum trouble, headache, intestinal worm, joint pain, pneumonia, purgative, rheumatism,  skin disorder, cough , brone fracture, vermicide, wounds

	Abrus precatorius Linn.
	Fabaceae
	Ratti
	Sh
	Rt
	Fever, asthma, chest pain, tuberculosis 

	Astragalus candolleanus Royle ex Benth.
	Fabaceae
	Rudravanti
	H
	Rt
	Blood and skin diseases, tuberculosis

	Swertia angustifolia Buch.-Ham. ex D.Don
	Gentianaceae
	Chirotu
	H
	Wp
	Blood disease, malaria,fever

	Juglans regia L
	Juglandaceae
	Akhrot
	T
	Br,lf,fr
	Antihelminthic, astringent, frost bite, rheumatism, sores of toes, toothache, leavse fungicide and insectiside

	Ajuga bracteosa Benth.
	Lamiaceae
	Kadwipatti
	H
	Wp
	Malaria, astringent, febrifuge

	A. parviflora Benth. 
	Lamiaceae
	Neelkanthi
	H
	Wp
	Malaria, astringent, febrifuge

	Leucas cephalotes Roth Spreng.
	Lamiaceae
	Gumba
	H
	Wp
	Diaphoretic, snakebite, anthelmintic, 

	Mentha longifolia (L.)
	Lamiaceae
	Pudina
	H
	Wp
	Antiseptic, digestive, stimulative,  flavouring and refrigerant ,check vomiting and indigestion

	Origanum vulgare L.
	Lamiaceae
	Bantulsi
	H
	Wp
	Bronchitis, whooping cough, diarrhoea, colic

	Litsea glutinosa (Lour.) Robins 
	Lauraceae
	Maida-lakri
	T
	Br
	Bone fracture

	Allium stracheyi Benth
	Liliaceae
	Jambu
	H
	Lf
	Stomache,edible as a condiment

	Gloriosa superba L. 
	Liliaceae
	Langlya
	H
	Tu, lf
	Painful delivery, suppressed urination

	Reinwardtia indica Dumort
	Linaceae
	Phinuli
	H
	Lf,fl
	Paralysis, wounds, tounge wash

	Woodfordia fruticosa (L.)Kurz
	Lythraceae
	Dhaula
	Sh
	Lf,brk,fl
	Haemorrhoids febrifuge, vaginitis

	Melia azedarach L.
	Meliaceae
	Baken
	T
	Fr,lf,sd
	Antiseptic, purifier, headache, insecticide, rheumatism , skin disorder, vermiform, wounds

	Azadirachta indica Juss.
	Meliaceae
	Neem
	T
	St,lf, fl
	Antiseptic,skin diseases, kill liced,tooth ache,diabetes

	Toona ciliata (Royle) M.Roe.
	Meliaceae
	Tun
	T
	St, lf,
	Ulcers,boils,Asthama

	Tinospora sinensis (Lour.) Merrill
	Menispermaceae
	Giloe
	H
	Lf,st
	Debility, leprosy, urinary trouble, malaria fever

	Ficus palmata Forsk
	Moraceae
	Bedu
	T
	Fr,lt
	Dysentery, indigestion, as laxative, to draw out

	F. religiosa L.
	Moraceae
	Pipal
	T
	Br, st
	Bronchitis, skin disease

	Myrica esculenta Buch.-Ham exDon 
	Myricaceae
	Kaphal
	T
	Br
	Headache

	Syzygium cumini (L.) Skeels
	Myrtaceae
	Jamun
	T
	Wp
	Diabetes 

	Boerhaavia diffusa L.
	Nyctaginaceae
	Punarnava
	H
	Wp
	Jaundice, Asthma, Bronchitis, Eye problems

	Oxalis corniculata L.
	Oxalidaceae
	Bhilmora
	H
	Wp
	Cooling, corn, cough, cuts, digestive, dysentery,  eye complaint, fever, insect bite, jaundice,  rickets, scurvy, skin disorder, snake bite.

	Cedrus deodara (Roxb.) Loud
	Pinaceae
	Deodar
	T
	Res, st
	Bowel,rheumatism, ulcer,power compalints piles,,rheumatic artrits, urticularia

	Pinus roxburghii Sarg
	Pinaceae
	Cir
	T
	Res, st
	Boils, bone fracture, leprosy & other skin disorder,  sprain, swell, ulcers, urinary complaint,asthama and bronchitis

	P. wallichiana Jacks
	Pinaceae
	Kail
	T
	Res,br
	Dislocation joints, ulcers, rheumatic pain

	Plantago depressa Willd.
	Plantaginaceae
	Isabgol
	H
	Lf
	Cuts, wounds, piles, stomach ailments

	P. lanceolata L.
	Plantaginaceae
	Luhurya/Isabgol
	H
	Wp
	Cuts, wounds, piles, stomach ailments

	Cynodon dactylon (L.) Pers
	Poaceae
	Dub
	H
	Wp
	Antifertility, carbuncle, cramps, cooling, dropsy, dysentery, hysteria, headache, menstrual complaint, ophthalmic, piles bleed, snake bites, sores, stop bleed, tonic, ulcers in stomach , urinary complaint, vomiting, wounds,fever , internal injury

	Fagopyrum dibotrys (Don) Hara
	Polygonaceae
	Bathu
	H
	Rt
	Vermicide, insect bite 

	Rheum australe Don 
	Polygonaceae
	Archu/Dolu
	H
	Rt
	Bone ache, Muscular pain, Bruise

	Rumex hastatus D.Don 
	Polygonaceae
	Almora
	H
	Wp
	Cuts, wounds, bleeding,nettle sting

	Aconitum heterophyllum Wall.
	Ranunculaceae
	Ateesh
	H
	Rt
	Stomachache, fever, cough, diarrhoea

	A.  ferox Wall
	Ranunculaceae
	Meetha Bish
	H
	Rt
	Rheumatism, neuralgia, paralysis, puerperal fever, bowel compailnts

	Anemone obtusiloba D Don
	Ranunculaceae
	Ratanjot
	H
	Rt, sd
	Food poisoning, wounds diarrhoea, sores

	Thalictrum foliolosum DC.
	Ranunculaceae
	Mamiri
	H
	Rt
	Eye inflammation, ophthalmia, colic fever,Stomach disorder

	Rhamnus purpureus Edgew
	Rhamnaceae
	
	Sh
	Fr, rt
	Purgative, digestive disorders, ring worms

	Potentilla fulgans Hook.
	Rosaceae
	Bajradanti
	H
	Rt
	Stomatitis aphthae

	Prinsepia utilis Royle
	Rosaceae
	Bhaikul
	Sh
	Sd,fr
	Rheumatic pain and diarrhoea

	Prunus cerasoides D. Don
	Rosaceae
	Panya
	T
	Fr,sd
	 Psychomedicine and body swelling 

	Pyrus pashia Buch.-Ham. Ex Don
	Rosaceae
	Mehal
	T
	Lf
	Eye complaint, digestive disorder

	Rubus ellipticus Sm.
	Rosaceae
	Hisalu
	Sh
	Rt,sh
	Dysentery, malaria, stomachache, worms, diaarhoea

	Rosa macrophylla Lindl.
	Rosaceae
	Ban Gulab
	Sh
	Fl
	Skin ailments, bowel compliants, wounds , diarrhoea

	Aegle marmelos Correa 
	Rutaceae
	Bel
	T
	Fr,lf,br
	Diarrhoea, digestive disorder, refereshing drink

	Zanthoxylum armatum DC.
	Rutaceae
	Timru
	T
	Br, fr,sd,rt
	Toothache, Tooth decay, mouth wash

	Sapindus mukorossi Gaertn
	Sapindaceae
	Reetha
	T
	Nut,fr
	 Fever

	Bergenia ligulata Engl.
	Saxifragaceae
	Silphara
	H
	Rt
	Kidney stone, Sores, Swellings,digestive disorders, cut 

	Picrorhiza kurroa Baker
	Scrophulariaceae
	Kutki
	H
	Rt, rh
	fever, purgative, dysentry, abdominal pain, anaemia, antisapsmodic, cold, dyspespsia, diarrhoea, influenza,jaundice 

	Smilax aspera L. 
	Smilacaceae
	Kukardara
	Sh
	Rt,lf
	Diuretic, diaphoretic, rheumatic arthritis, liver disorder piles, dysentery

	Solanum nigrum L.
	Solanaceae
	Makoi
	H
	Wp
	Spleen, diarrhoea, eye ailments, piles

	Withania somnifera Dunal
	Solanaceae
	Ashwagandha
	Sh
	Rt
	Urinary disorders, fever, Insomnia

	Datura stramonium L.
	Solanaceae
	Datura
	H
	Lf, sd
	Asthma, dislocation of joints, rheumatism,stomachache complaint, toothache

	Urtica dioica L.
	Urticaceae
	Kandali
	Sh
	Wp
	Dysmenorrhoea, sciatica, rheumatism, skin ailments

	Nardostachys grandiflora DC.
	Valerianaceae
	Jatamasi
	H
	Rt
	Epilepsy, Hysteria

	Callicarpa macrophylla Vahl
	Verbenaceae
	Daiya
	Sh
	Fr, br, lf, sd
	Rheumatic pain 

	Vitex nigundo L. 
	Verbenaceae
	Sinwali
	Sh
	St, lf, fl, rt
	Rheumatism,Arthritis, Anthelmintic

	Tectona grandis L.F.
	Verbenaceae
	Teak
	T
	Wd,sd,br
	Bronchitis , urinary troubles

	Viola pilosa Bl.
	Violaceae
	Banafsa
	H
	Wp
	Sinusitis, skin and blood diseases, diaphoretic, fever, cough, pharyngitis

	Hedychium spicatum Buch.-Ham ex Sm.
	Zingiberaceae
	Kapoorkachri/Banhaldi
	H
	Rh
	Dyspepsia, Asthma, Tuberculosis, Piles,abortion

	Verbascum thapsus L.
	Scrophulariaceae
	Akulbir
	H
	Lf
	Asthma, cough, diarrhoea, inflammation body, leucoderma, Veterinary Check bleeding


Abbreviations used: H = Herb; Sh = Shrub; T = Tree; Lf = Leaf; Br = Bark; WP = Whole Plant; AP = Aerial Part; Fl = Flower; Fr = Fruit; Sd = Seed; Wd =Wood; Inf = Inflorescence; St = Stem; Pt = Petiole; Tb = Tuber; Rh = Rhizome; Sh =Shoot; Pb = Pseudobulb; Res = Resin; Tw = Twig 
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