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Abstract 
The present study was carried out in Kalash valley, Chitral, Pakistan to document the ethnomedicinal plants through open-ended questionnaire. The Informant Consensus Factor (ICF), Use Value (UV), Frequency of Citation (FC) and Relative Frequency of Citation (RFC) were used to determine the importance and usage of these plants. A total of 90 medicinal plants belonging to 75 genera and 44 families were documented from 72 informants. Out of these, 83 (92.22%) were angiosperms, 4 (4.44%) were gymnosperms, 2 (2.22%) were pteridophytes and one (1.11%) was fungi species. 34 (37.77%) species were used to relieve gastric problems, 9 (10 %) for respiratory track diseases, 7 (7.77%) as antipyretic, 6 (6.66%) each as tonic and pain killers, 5 (5.55%) to cure skin diseases, 4 (4.44%) as antiseptic, 3 (3.33%) each to cure blood pressure, refrigerant, mouth disease, wounds, blood enricher and for toothache. The remaining diseases were treated by using 2 or less species. Fruits of 31 (34.44%) species were used for treatment of different diseases followed by leaves of 24 (26.66%) species, shoots of 13 (14.44%) species, roots/rhizomes of 10 (11.11%) species, seeds of 9 (10%) species, flowers of 8 (8.88%) species, bark and whole plants of 3 (3.33%) species each, bulb and stem of 2 (2.22%) species each and gum and tuber of one (1.11%) species each. Similarly, 38 (42.22%) herb species, 32 (35.55%) shrub and 20 (22.22%) trees were used as medicinal plants in the valley. The ICF value was highest (0.71) for digestive system disorders. On the basis of UVs, the most commonly used species of the area were Allium cepa and Carum copticum (0.92), Cedrus deodara, Lycopersicon esculentum and Mentha longifolia (0.89) and Pyrus malus and Peganum harmala (0.88). The highest RFC value was recorded for Cannabis sativa (0.40) followed by Artemisia brevifolia and Marrubium vulgare (0.39). the lowest RFC value was recorded for Cedrus deodara. Kalash valley has rich biodiversity and plants are used for different purposes. The present research work will provide baseline information for further studies on different aspects of plant sciences.   
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1. INTRODUCTION

So far about 350,000–400,000 plants species are identified worldwide [1] [2], and many of these species are utilized in various ailments [3] [4] [5]. Reports showed that not only in rural areas but also in the urban areas of  both developing and developed countries the people have been using  medicinal plants for many centuries. The World Health Organization (WHO) reported that about 80% of world population depend on herbal medicine for their healthcare needs, especially in rural areas [56]. Over the last decades, there has been a growing scientific and commercial interest in Pakistan in medicinal plants, mainly due to their economic potential and the wide spread cultural acceptability of plant-based products [2].       
Pakistan is naturally gifted with diverse flora and has 1572 genera and 5521 identified species [6]. These plant species are mostly distributed in the northern mountainous parts [7]. Many researchers in Pakistan have carried out work on medicinal plants of different areas. Few workers have carried out research on medicinal plants of district Chitral [8-36]. But no such work for available in the Kalash valley, therefore, the present study is the 1st ever attempt to document the medicinal knowledge of local community and their indigenous uses as the knowledge is usually transmitted verbally from generation to generation.
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Fig. 1. Pakistan on the globe with showing the Chitral valley
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Fig. 2. Map of district Chitral showing the study area in black square

2. MATERIALS AND METHODS
2.1. Study Area
Chitral valley is located to the extreme north-west of Pakistan in the Hindukush-Himalaya mountainous series. The valley lies between 350 15´ 06″ to 360 55´32″ North latitudes and 710 11´ 32″ to 730 51´ 34″ East longitudes with a total area of 14850 km2. The lowest elevation of the valley is 1396m at Arandu and highest is 7685m at Trichmir in the Hindukush mountaneous range. Chitral valley has important strategic and geographic location. It is bounded on the east with district Ghizer of Gilgit-Baltistan, on the south with districts of Dir and Swat. To the west lies the Nooristan province of Afghanistan while the Wakhan corridor (Afghanistan) is located to the north-west of Chitral which separates Pakistan and Tajikistan. Chitral has great altitudinal variations from subtropical to alpine regions due to which the climate varies in different localities of the valley. The people of the present study area (Kalash valley) mostly dependent on different agricultural and forest products for their common and economic needs. The commonly cultivated crops of the area are wheat, maize, potato, beans and various vegetables. The natural forest mainly consists of Cedrus deodara, Juniperus communis, Juniperus excelsa, Pinus wallichiana, Pinus gerardiana, Quercus baloot and Quercus incana species. Cattle rearing are good source of food and income generations for the locals. The hard climatic conditions and lack of alternate energy resources have resulted extensive deforestation in the area and the estimated annually forest wood consumption of the area is 20-25 thousand metric tons. About 13% of the population is dependent on the forests for generating their first-hand money. The Kalash valley, like other parts of Chitral has rangeland resources, specific for the residents of the three valleys for seasonal grazing of animals and collection of plants for domestic and commercial uses. These alpine pastures and lower grazing lands are extensively grazed from March to October each year by grazing animals and remain useless for rest of the year due to low temperature and heavy snowfall. These extensive exploitations of rangelands of Kalash valley for medicines, firewood, fuelwood and fodder is causing serious ecological problems and adversely affecting the socio-economic status of the locals. Soil erosion is a major ecological problem in Chitral valley. Soil is eroded by rain-water, melting of glaciers, rivers flow during summer, strong winds and land sliding. From last few years drastic changes occurred in the climate of Chitral and specially in kalash valley, which not only increased the annual temperature but also caused heavy floods almost every summer from 2003 till present. Recently from May to August many floods occurred in the valley, which severely damaged the service roads, irrigation channels, cultivation lands and infrastructures. The local community and Government spend huge amount each year for rehabilitation services.  
2.2. Field study and data collection

Our field survey was carried out in all the three sub-localities: Birir, Bumburet and Rumbor of Kalash valley, district Chitral. Data about the use of medicinal plants were collected through direct observation, field interviews and group interview, using open-ended and semi-structured questionnaires [37].  The informants were randomly selected from all the three sub-localities (Birir, Bumburet and Rumbor) including 99 men and 34 women from each sub-locality. The low number of the female respondents was due to cultural/ethical constrain of the area. The respondents were divided into different age groups e.g 31-40 years, 41-50 years, 51-60 years and above 60 years. The botanical names, families, local names, parts used and medicinal uses of each species were determined after interviewing the respondents. 
2.2.1. Ethical issues 

In Pakistan no comprehensive and clear rules or regulations exist regarding the ethnomedicinal research. Before conducting the interviews, the participants in the present study were briefed about the purpose of the research project and each informant participated voluntarily in the study and provided oral consent. The  participants could discontinue the interviews at any stage.
2.3. Plant collection and identification
Plant specimens were collected, properly pressed, preserved and identified with the help of different volumes of Flora of Pakistan and other available literature [38-40]. The collected plants were given voucher numbers and deposited in the Herbarium of Department of Botany (PUP), University of Peshawar, Pakistan.
2.4. Informant Consensus Factor (ICF)
Informant Consensus Factor was calculated using the below mentioned formula [41-42]. This formula was used to find out the homogeneity in the ethnomedicinal information documented from the traditional informants.
IFC = Nur – Nt /Nur-1
Where, “Nur” refers to the total number of use reports for a particular plant-usage category and “Nt” refers the total number of species used for that plant-usage category for all the informants.
2.5. Use Value (UV)

The UV was calculated by using the following formula.
UV = ∑U / N
Where, “U” refers to the number of uses mentioned by the informants for a given species and “N” refers to the total number of informants interviewed. If a plant secures a high UV score that indicates there are many use reports for that plant, while a low score indicates fewer use reports cited by the informants.
2.6. Frequency of Citation (FC) and Relative Frequency of Citation (RFC)
The FC was calculated as follows:
FC = Number of times a particular species  was mentioned / total number of times that all species        

         were mentioned) × 100
The RFC index was calculated by using the following formula [45]. 

RFC = FC/N
Where ‘FC’ is the number of informants who mentioned the species, while ‘N’ is the total number of informants participating in the study.
The RFC index ranges from “0” when nobody referred to a plant as useful to “1” when all informants referred to a plant as useful. 
Table 1: Demographic characteristics of the informants of the study area.
	Age groups (years)
	Number of male  participants
	Number of female participants
	Total Participants
	Percentage (%)

	
	Br
	B
	R
	Br
	B
	R
	
	M
	F

	31-40
	4
	6
	5
	0
	0
	0
	15
	11.28
	0.00

	41-50
	7
	8
	7
	2
	1
	1
	26
	16.54
	3.00

	51-60
	11
	13
	9
	3
	4
	4
	44
	24.81
	8.27

	Above 60
	10
	8
	11
	6
	7
	6
	48
	21.80
	14.29

	Total
	32
	35
	32
	11
	12
	11
	133
	74.43
	25.56


Key: Br= Birir, B=Bumburet, R= Rumbor, M=Male, F=Female
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Fig. 3. Collection of data from local nomads
3. RESULTS AND DISCUSSION
The present study is first ever attempt to document the plant resources and precious indigenous knowledge of the local community about the medicinal plants in all the three Sub-localities viz: Birir, Bumburet and Rumbor of Kalash valley, Chitral, Pakistan. No comprehensive data is available on the uses of medicinal plants in Kalash valley, however a lot of work is available on the traditional medicinal uses of plants e.g. [46-55].
In the present study a total of 133 informants were interviewed from all the three sub-localities (Birir, Bumburet and Rumbor) of Kalash valley including 99 men and 34 women. Bumburet  is a larger area of all and hence maximum number (47) of informants were from here as compare to Barir and Rumbor. The respondents were categorized into four age groups e.g 31-40 years, 41-50 years,  51-60 years and above 60 years (Table 1) . The botanical names, families, local names, parts used, ailment treated, UV, FC and FRC of each species were determined after interviewing the respondents. 
Ninety medicinal plant species belonging to 75 genera and 44 families were documented including 83 (92.22%) angiosperms, 4 (4.44%) gymnosperms, 2 (2.22%) pteridophytes and one (1.11%) fungal species. 37 (82.22%) families were of dicots, 3 (6.66%) each were monocots and gymnosperms, 2 (4.44%) were pteridophytes and one (2.22%) family was of fungi. Rosaceae was the leading family with 13 (14.44%) species followed by Asteraceae having 7 (7.77%) species, Lamiaceae 6 (6.66%) species, Apiaceae and Brassicaceae 5 (5.55%) species each. Polygonaceae and Solanaceae 4 (4.44%) species each and Moraceae 3 (3.33%) species. Adiantaceae, Alliaceae, Cucurbitaceae, Pinaceae, Plantaginaceae, Poaceae and Ranunculaceae were represented by 2 (2.22%) species each, while the remaining families were with one species each (Table 2). Similar results were found by some other researchers e.g. [50-53]. The common health problems in the area are gastric problems, respiratory tract diseases, fever, skin disease and toothache etc. which are treated by various plants species. 34 (37.77%) species for gastric problems, 9 (10 %) for respiratory track diseases, 7 (7.77%) as antipyretic, 6 (6.66%) each as tonic and pain killers, 5 (5.55%) for skin diseases, 4 (4.44%) as antiseptic, 3 (3.33%) each to cure blood pressure, refrigerant, mouth disease, wounds, blood enricher and for toothache. The remaining diseases were treated by using 2 or less species (Table 3). 
The most utilized plants parts were fruits 31 (34.44%) followed by leaves of 24 (26.66%) species, shoots of 13 (14.44%) species, roots/rhizomes of 10 (11.11%), seeds of 9 (10%), flowers of 8 (8.88%), bark and whole plants of 3 (3.33%) species each, bulb and stem of 2 (2.22%) species each and gum and tuber of one (1.11%) species each (Table 4). The most utilization of friuts and leaves may be due to the presence of active compounds/constituents as compare to other plant parts.    
Most of the documented plants were herb (38, 42.22%) species followed by shrubs (32, 35.55%) and trees (20, 22.22%). Similar findings were also reported by other researchers [56] [59-61].   
The documented plants were used to treat 38 different ailments which were categorized into 9 major groups. The UV value ranged between 0.06 to 0.92. The five most commonly used medicinal plants of the area were Allium cepa and Carum carvi (0.92), Cedrus deodara,  Lycopersicum  esculentum and Mentha longifolia (0.89), while the least used species was Salvia nubicola (0.06). The ICF values ranged from 0.40 to 0.71, the highest ICF (0.71) was recorded for digestive system disorders followed by Anti-microbial diseases (0.68). The lowest ICF value (0.40) was recorded for mythology related disorders (Table 3). Our findings are in line with those of [59-63] who found digestive system disorders as common category to be treated most in their areas. 

Table 2: Medicinal plants of the studied area
	Scientific name
	Local name
	Voucher No.
	Parts used
	Disease cured
	Description
	UR
	UV
	FC
	RFC

	FUNGI
	
	
	
	

	Halveliaceae
	
	
	
	

	Morchella esculenta (L.) Pers ex. Fr.
	Qusi
	Hadi-2231
	Whole plant 
	Tonic  
	The whole plant is cooked as vegetable
	71
	0.53
	46
	0.34

	PTERIDOPHYTES
	
	
	
	

	Adiantaceae 
	
	
	
	

	Adiantum capillus-veneris L.
	Sumbal
	Hadi-2232
	Fronds 
	Demulcent, expectorant and in sore throat 
	1 gm of powdered fronds is taken with one glass of water once daily before breakfast.
	20
	0.15
	41
	0.31

	Adiantum venustum D. Don.
	Sumbal
	Hadi-2233
	Fronds & spores 
	Diuretic, cardiac problems
	The extract of fronds is used as cardiac tonic. The spores are poured on wounds for healing. 
	15
	0.11
	32
	0.24

	GYMNOSPERMS 
	
	
	
	

	Cupressaceae
	
	
	
	

	Juniperus excelsa M. Bieb.
	Sorooz 
	Hadi-2234
	Leaves 
	Anthelmintic 
	Extract of leaves used to remove worms.
	53
	0.40
	31
	0.23

	Ephedraceae 
	
	
	
	

	Ephedra gerardiana Wall ex. Stapf.
	Somani 
	Hadi-2235
	Shoots
	Asthma, cough   
	One spoon of extract is drunk daily
	94
	0.71
	26
	0.20

	Pinaceae
	
	
	
	

	Cedrus deodara (Roxb. ex Lamb.) G. Don 
	Rogh 
	Hadi-2236
	Stem 
	Antiseptic, diaphoretic
	The oil called “rogh xholo” obtained from freshly cut stem is used to heal wounds and skin diseases.
	101
	0.89
	13
	0.10

	Pinus gerardiana Wall. ex Lamb.
	Chilghoza
	Hadi-2237
	Seeds 
	Tonic
	Seeds are commonly used in winters as dry fruits, which act as tonic and nutritive. 
	113
	0.85
	32
	0.24

	MONOCOTYLEDONS
	
	
	
	

	Alliaceae 
	
	
	
	

	Allium cepa L. 
	Threshto 
	Hadi-2238
	Whole plant 
	Skin diseases, cure wounds
	The bulbs are warmed and applied on affected skin, also used to cure wounds. Leaves used as carminatives and stimulants.
	122
	0.92
	27
	0.20

	Allium sativum L.
	Werezhno 
	Hadi-2239
	Whole plant
	Blood pressure, skin diseases, expectorant
	The bulbs and leaves are used to reduce blood pressure. The bulbs are warmed and kept on wounds to discharge puss.
	116
	0.87
	34
	0.26

	Iridaceae
	
	
	
	

	Iris germanica L.
	Sosun
	Hadi-2240
	Rhizomes 
	Fever and urinary problems 
	The rhizomes are kept over inflamed body to reduce swelling. The rhizome extract is used for fever and urinary infections.
	44
	0.33
	25
	0.19

	Poaceae
	
	
	
	

	Hordeum vulgare L.
	Seri
	Hadi-2241
	Grains  
	Refrigent, tonic, fever 
	The grains are used to reduce heartburn and gastric problems
	63
	0.47
	43
	0.32

	Zea mays L.
	Juwari
	Hadi-2242
	Fresh carpals
	Removal of kidney stone and reduce pain
	2-3 gm of fresh carpals are boiled, and the extract obtained is drunk one spoon trice a day to relieve kidney pain and removal of stones
	91
	0.68
	28
	0.21

	DICOTYLEDONS  
	
	
	
	

	Apiaceae
	
	
	
	

	Bomium persicum (Boiss.) B. Fedtsch.
	Hojoj 
	Hadi-2243
	Fruits 
	Gastric problems
	One cup of herbal tea is used to reduce abdomen pain and gastric trouble.
	98
	0.74
	29
	0.22

	Carum copticum L.
	Shounj mik
	Hadi-2244
	Fruits 
	Gastric problems, fever
	Herbal tea of fruits is taken trice a day to reduce gastric pain and fever.
	123
	0.92
	19
	0.14

	Carum carvi L.
	Hojoj 
	Hadi-2245
	Fruits 
	Throat infection, condiment, gastric problem
	Herbal tea is drunk to cure throat infection and relieve gastric pain 
	81
	0.61
	21
	0.16

	Coriandrum sativum L.
	Danu
	Hadi-2246
	Shoots  with leaves
	Carminative, digestive
	Shoots are cooked with food or eaten as such as appetizer, carminative.
	83
	0.62
	31
	0.23

	Foeniculum vulgare Miller
	Bodioung 
	Hadi-2247
	Fruits, leaves
	Abdominal pain, laxative, expectorant
	One teaspoon fruits are eaten to relieve abdominal pain and as expectorant and laxative. Leaves are chewed for the same purpose. 
	91
	0.68
	44
	0.33

	Asteraceae
	
	
	
	

	Artemisia brevifolia Wall. ex DC.
	Droon
	Hadi-2248
	Shoots
	Stomachic 
	The herbal tea of shots is used as stomachic and treat gastric problems.
	81
	0.61
	51
	0.39

	Artemisia maritima L. ex Hook.f
	Bespok
	Hadi-2249
	Shoots 
	Antiseptic, anti-inflammatory, cooling agent 
	The decoction of shoots is used as antiseptic and anti-inflammatory. Leaf extract is taken as cooling agent. 
	76
	0.57
	41
	0.31

	Artemisia parviflora Roxb.
	Kharkhalich 
	Hadi-2250
	Seeds 
	Anthelmintic and stomachic  
	One teaspoon seeds boiled in one glass water are drunk to expel worms and for relief of abdominal pain. 
	88
	0.66
	37
	0.28

	Artemisia scoparia Waldst. & Kit.
	Droon 
	Hadi-2251
	Shoots 
	Anthelmintic, diabetic and reduces blood pressure  
	The extract of shoots is drunk to reduce blood pressure, diabetes and rexpel worms.  
	78
	0.59
	33
	0.25

	Calendula arvensis L.
	Bodeki 
	Hadi-2252
	Leaves, flowers
	Relieve Joints pain 
	The leaves and flowers are crushed in cooking oil and applied to relieve joint pain.
	41
	0.31
	39
	0.29

	Cichorium intybus L.
	Kasti 
	Hadi-2253
	Roots 
	Relieve typhoid fever
	Roots are eaten raw or boiled and the extract is taken to relieve typhoid and general fever.
	88
	0.66
	49
	0.37

	Matricaria chamomilla L.
	Shirisht 
	Hadi-2254
	Flowers 
	Gastric pain
	Herbal tea is prepared from flowers to relieve abdominal pain.
	45
	0.33
	26
	0.20

	Berberidaceae  
	
	
	
	

	Berberis lycium Royle
	Chovench 
	Hadi-2255
	Roots, fruits 
	Healing of internal external wounds, preparation of local wine
	The powdered roots are used to heal wounds and the fruits are used to make local wine.  
	93
	0.70
	22
	0.16

	Brassicaceae 
	
	
	
	

	Brassica rapa L.
	Teepor 
	Hadi-2256
	Leaves and roots
	Tonic and stomachic 
	The roots and leaves are cooked as vegetables and considered as tonic and stomachic respectively 
	33
	0.25
	51
	0.38

	Lepidium sativum L.
	Troak kardachi 
	Hadi-2257
	Leaves 
	Stomachic 
	Fresh or cooked leaves are used as stomachic
	21
	0.16
	31
	0.23

	Nasturtium officinale R. Br.  
	Shiako shakh
	Hadi-2258
	Leaves 
	Gastric trouble
	Fresh or cooked leaves are eaten for stomach pain
	29
	0.22
	25
	0.19

	Raphanus sativus L.
	Trop 
	Hadi-2259
	Roots and leaves
	Vomiting, stomachic and Refrigerant  
	The roots are eaten to relief vomiting and as Refrigerant of body. Leaves are cooked as stomachic 
	81
	0.61
	45
	0.33

	Sisymbrium irio L.
	Kheli kheli 
	Hadi-2260
	Seeds 
	Stabbing pain, sunburn 
	Paste of Powdered seeds is applied externally for stabbing pain and also used to cure sunburn.  
	50
	0.37
	26
	0.19

	Boraginaceae 
	
	
	
	

	Onosma hispida Wall & G. Don
	Phosok 
	Hadi-2261
	Roots 
	Anti-dandruff, wounds healing 
	The paste of roots is mixed with mustard oil and used to control dandruff and also applied to wounds.
	19
	0.14
	44
	0.33

	Cannabinaceae 
	
	
	
	

	Cannabis sativa L.
	Bong  
	Hadi-2262
	Leaves and seeds
	Narcotic and stimulant
	Leaves are crushed to prepare a narcotic drug “chars”. Leaves and seeds are eaten as stimulant 
	66
	0.50
	53
	0.40

	Capparidaceae 
	
	
	
	

	Capparis spinosa L.
	Kaveer 
	Hadi-2263
	Floral buds and Fruits 
	To reduce blood pressure and as Refrigerant 
	The floral buds are cooked with meat and taken as Refrigerant and for control of BP and fever. 
	61
	0.46
	29
	0.22

	Caryophyllaceae 
	
	
	
	

	Silene conoidea L.
	Apopar 
	Hadi-2264
	Leaves 
	Laxative, purgative 
	Cooked leaves are used as laxative and purgative
	11
	0.08
	25
	0.19

	Chenopodiaceae 
	
	
	
	

	Chenopodium murale L.
	Dar kunak
	Hadi-2265
	Leaves 
	Blood purifier, for jaundice, anthelmintic 
	Leaves are cooked as vegetable and used
	13
	0.10
	29
	0.22

	Convolvulaceae 
	
	
	
	

	Convolvulus arvensis L.
	Bakar bali/ Mishk
	Hadi-2266
	Leaves 
	Stomachic 
	Cooked leaves are used to relieve stomach pain
	9
	0.07
	47
	0.35

	Cucurbitaceae 
	
	
	
	

	Cucumis sativa L.
	Badrang 
	Hadi-2267
	Fruit 
	Refrigerant  
	The fruit is eaten as salad and considered as Refrigerant and causing cooling effect in body 
	116
	0.87
	51
	0.38

	Cucurbita maxima Duch ex Lam
	Alok
	Hadi-2268
	Fruit and seeds
	Laxative, Refrigerant, cough
	The fruit is cooked as vegetable and eaten as laxative & refrigerant. The seeds are boiled, and the extract is taken to relieve cough.
	93
	0.70
	31
	0.23

	Ebenaceae 
	
	
	
	

	Diospyrus lotus L. 
	Koki bana
	Hadi-2269
	Fruits 
	Tonic
	The fruits are considered as tonic.
	67
	0.50
	39
	0.29

	Elaeagnaceae
	
	
	
	

	Elaeagnus angustifolia L.
	Shinjoor 
	Hadi-2270
	Bark and fruits
	Sure throat, jaundice and digestive problems
	The fruits are eaten to relieve throat infection and cough. The fruit and bark are boiled, and the extract is drunk for jaundice, as blood purifier and to improve digestion.
	88
	0.66
	44
	0.33

	Fabaceae
	
	
	
	

	Astragalus grahamianus Royle
	Garmenzu 
	Hadi-2271
	Roots 
	Tooth ache 
	Toothbrushes are made from root and used to relief toothache
	19
	0.14
	35
	0.26

	Fumariaceae
	
	
	
	

	Fumaria indica (Hausskn.) H. N. Pugsley
	Shahtara 
	Hadi-2272
	Shoots 
	Blood purifier, antipyretic, stomachic
	The shoots are shade dried and herbal tea is prepared, used to relieve stomach pain, fever and as blood purifier.
	31
	0.23
	21
	0.16

	Geraniaceae 
	
	
	
	

	Geranium wallichianum D.Don ex Sweet 
	Ratanjoth 
	Hadi-2273
	Rhizome 
	Backache, reduce BP
	Rhizome is mixed with sweet dish and use to cure backache especially after childbirth. The powdered rhizome is boiled in water to lower BP. 
	11
	0.08
	28
	0.21

	Juglandaceae 
	
	
	
	

	Juglans regia L.
	Birmough 
	Hadi-2274
	Bark, leaves, seeds 
	Toothbrush, antimicrobial, tonic
	The bark (dandasa) and leaves are used to clean teeth and as antimicrobial agent. The seeds are eaten as good tonic and energetic material  
	92
	0.70
	47
	0.35

	Lamiaceae
	
	
	
	

	Mentha arvensis L.
	Podina 
	Hadi-2275
	Leaves 
	Refrigerant, stimulant, stomachic, carminative 
	The leaves are used as Refrigerant and stimulant. Powdered leaves are mix with yogurt to relief stomach pain.
	111
	0.83
	22
	0.16

	Mentha longifolia (L.) Huds
	Bain
	Hadi-2276
	Leaves 
	Stomachic, anti-vomiting, gas trouble
	The leaves are eaten to relieve stomach pain, vomiting and gastric trouble. Herbal tea of the plant is used to control fever.  
	118
	0.89
	25
	0.19

	Marrubium vulgare L.
	Istor zokho
	Hadi-2277
	Leaves 
	Cough, vomiting 
	The decoction of young leaves is used to relief cough and vomiting.
	41
	0.31
	51
	0.39

	Ocimum basilicum L.
	Kashmala 
	Hadi-2278
	Shoots
	Stomachic, carminative
	The shoots are eaten to control stomach pain and help in digestion.
	51
	0.38
	45
	0.33

	Salvia nubicola Wall. ex Sweet
	
	Hadi-2279
	Shoots 
	Stomachic, carminative flavoring agent 
	The shoots are eaten as stomachic and carminative and also used as flavoring agent.  
	8
	0.06
	32
	0.24

	Thymus serphyllum L.
	Woor jusho
	Hadi-2280
	Shoots
	Cough, Refrigerant, antipyretic, stimulant
	Herbal tea prepared from shoots is used to relieve cough and fever and cause cooling effect and as stimulant.
	22
	0.16
	38
	0.28

	Malvaceae
	
	
	
	

	Malva neglecta Wallr.
	Sawachal 
	Hadi-2281
	Shoots 
	Antispasmodic 
	The shoots are cooked and eaten to relieve constipation and as antispasmodic. 
	41
	0.31
	21
	0.16

	Moraceae 
	
	
	
	

	Ficus carica L.
	Kuyet
	Hadi-2282
	Fruit 
	Carminative, laxative, tonic 
	The fruits are eaten as tonic, carminative and laxative. Removes stones from kidney and urinary bladder.
	101
	0.76
	39
	0.29

	Morus alba L.
	Marach
	Hadi-2283
	Fruit 
	Purgative, laxative, tonic
	The fruits are eaten as purgative and laxative. Fruits are good tonic and dry fruits are specially used in winters to keep body warm.
	91
	0.68
	44
	0.33

	Morus nigra L.
	Sha marach 
	Hadi-2284
	Fruits 
	Cough, sore throat, laxative
	The fruits are eaten to relief cough and throat infection. Also used as laxative
	74
	0.56
	41
	0.31

	Oleaceae 
	
	
	
	

	Fraxinus xanthoxyloides (Wall. ex G. Don) DC.
	Toor 
	Hadi-2285
	Bark 
	Help in deliveries 
	One tea-spoon powdered bark is mixed in one cup of water and given to pregnant women to reduce labor pain. 
	19
	0.14
	29
	0.22

	Paeoniaceae
	
	
	
	

	Paeonia emodi Wall ex G. Don
	Mamekhi 
	Hadi-2286
	Fruits 
	Backache 
	Powdered fruit is mixed with wheat flour, fried in cooking oil and used to relieve backache
	28
	0.21
	31
	0.23

	Plantaginaceae 
	
	
	
	

	Plantago lanceolata L. 
	Brono Achar
	Hadi-2287
	Leaves 
	Laxative, mouth diseases 
	The leaves are cooked as vegetable, used for mouth ulcers. 
	31
	0.23
	47
	0.35

	Plantago major L.
	Ustanbash
	Hadi-2288
	Leaves, seeds 
	Diarrhea, heartburn, jaundice 
	Cooked leaves are used for heartburn and jaundice. One teaspoon of seeds is soaked in one glass water and taken to treat diarrhea. 
	23
	0.17
	22
	0.16

	Polygonaceae  
	
	
	
	

	Bistorta amplexicaule (D.Don) Green
	Koroye jush
	Hadi-2289
	Shoots 
	Tonic, carminative, antiseptic
	Shoots are boiled in water and taken as tonic and carminative. Paste of shoots is applied as antiseptic.
	15
	0.11
	34
	0.25

	Polygonum nepalense Meissn.
	Basir joshu
	Hadi-2290
	Shoots 
	Rheumatism 
	The stem is peeled off and cut in pieces, which are wormed and placed on joints to treat rheumatism.
	21
	0.16
	29
	0.22

	Rheum emodi Wall. ex Meissn.
	Ishpar/ Chutial 
	Hadi-2291
	Floral scape
	Cough 
	The flowers are eaten to treat cough
	34
	0.25
	43
	0.32

	Rumex hastatus L.
	Sirkonzo 
	Hadi-2292
	Leaves 
	Astringent, constipation, purgative
	The leaves are cooked as vegetable and also used for treatment of constipation.
	41
	0.31
	31
	0.23

	Portulacaceae 
	
	
	
	

	Portulaca oleracea L.
	Pecheli 
	Hadi-2293
	Shoots 
	Improve digestion, laxative 
	The shoots are cooked as vegetable to improve digestion and as laxative
	66
	0.50
	37
	0.28

	Punicaceae 
	
	
	
	

	Punica granatum L.
	Daloom 
	Hadi-2294
	Fruit, fruit of rind
	Refrigerant, cardiac, cure wounded or swollen body parts 
	The fruit or its juice is used as Refrigerant, cardio tonic. The paste of dried fruit rind is applied over wounded/ affected parts of body for healing.
	92
	0.70
	35
	0.26

	Ranunculaceae 
	
	
	
	

	Adonis aestivalis L.
	
	Hadi-2295
	Leaves 
	Laxative, diuretic
	The leaf decoction is used as laxative and diuretic 
	10
	0.08
	28
	0.21

	Clematis orientalis L.
	Chountoruk 
	Hadi-2296
	Flowers, fruits
	Diarrhea, dysentery 
	The flowers and fruits are fried, then mixed with flour and added to water to prepare soup, which is taken to treat diarrhea and dysentery.  
	24
	0.18
	39
	0.29

	Rosaceae 
	
	
	
	

	Cotoneaster microphylla Wall. ex Lindl.
	Badur 
	Hadi-2297
	Fruits 
	Stomachic 
	The extract from fresh fruits is drunk to improve digestion, relieve abdominal pain. 
	23
	0.17
	40
	0.30

	Cotoneaster nummularia Fisch. & Mey
	Mekeen 
	Hadi-2298
	Fruits 
	Blood deficiency, tonic
	The fruits are eaten to improve and increase blood cells.
	77
	0.58
	25
	0.18

	Crataegus songarica C. Koch.
	Gooni 
	Hadi-2299
	Fruits 
	Cardio tonic
	The fruit is considered as cardio tonic
	33
	0.25
	23
	0.17

	Cydonia oblonga Mill.
	Boop 
	Hadi-2300
	Fruits 
	Diarrhea, blood purifier, cardio tonic
	The fruit is eaten as blood purifier, cardio tonic and is used in diarrhea 
	31
	0.23
	34
	0.25

	Prunus armeniaca L.
	Zhooli 
	Hadi-2301
	Fruits 
	Weakness, laxative
	Fruit in both fresh and dry form is eaten as tonic and heavy intake act as laxative.
	81
	0.61
	25
	0.19

	Prunus domestica L.
	Alocha 
	Hadi-2302
	Fruits 
	Blood purifier, Laxative 
	The fruit is considered to be blood purifier and laxative
	72
	0.54
	45
	0.33

	Prunus dulcis (Mill.) D. A. Webb.
	Kandu
	Hadi-2303
	Kernel, gum
	Massaging Oil, anti-dandruff 
	The oil extracted from kernel is used for massaging of hairs and as anti-dandruff. The gum has also the same uses. 
	39
	0.29
	27
	0.20

	Prunus persica L.
	Girgalogh 
	Hadi-2304
	Fruits 
	Kidney problems. Wound healing
	Fruits are considered to remove kidney stone and also useful in wound healing
	88
	0.66
	34
	0.25

	Pyrus communis L.
	Toong 
	Hadi-2305
	Fruit 
	Tonic, blood purifier
	The fruit is eaten as blood purifier, tonic
	71
	0.53
	35
	0.26

	Pyrus pashia Ham. ex D. Don
	Toong 
	Hadi-2306
	Fruits, leaves
	Cooling agent, tonic
	The fruits are eaten as tonic and leaves are used as cooling agent.
	23
	0.17
	37
	0.28

	Pyrus malus L.
	Paloogh 
	Hadi-2307
	Fruits 
	Enriches Blood , tonic 
	The fruits are famous for nutritious values and as tonic.
	117
	0.88
	28
	0.21

	Rosa webbiana Wall. ex Royle
	Thorny 
	Hadi-2308
	Petals 
	Abdominal pain
	Herbal tea prepared from petals is used as stomachic and for abdominal problems
	77
	0.58
	29
	0.22

	Rubus fruiticosus L.
	Acho 
	Hadi-2309
	Fruits 
	Enriches blood, tonic
	The fruits are eaten as tonic and to enrich blood.
	89
	0.67
	38
	0.28

	Saxifragaceae 
	
	
	
	

	Bergenia himalaica Boriss  
	Besabur 
	Hadi-2310
	Rhizome 
	Sun-screen, dermal diseases
	Powdered rhizome is mixed with mustard oil to make paste and is applied as sun-screen and for skin diseases. 
	21


	0.16
	44
	0.33

	Scrophulariaceae 
	
	
	
	

	Verbascum thapsus L.
	Gordogh karo
	Hadi-2311
	Leaves 
	Wounds healing
	Paste of fresh leaves is used to care wound or inflammation
	21
	0.16
	32
	0.24

	Solanaceae 
	
	
	
	

	Datura stramonium L.
	Porol 
	Hadi-2312
	Shoots 
	To relieve joint pain and burns
	The shoots are dried, peeled off and placed over effected parts for rheumatism. 
	27
	0.20
	28
	0.21

	Lycopersicon esculentum Miller.
	Patengail
	Hadi-2313
	Fruits 
	Energy source, enriches blood
	The fruits are cooked or eaten as salad to enrich blood and as energy source
	109
	0.89
	21
	0.16

	Solanum tuberosum L.
	Alu
	Hadi-2314
	Stem tuber 
	Energy source food
	The stem tubers are cooked and eaten as good energy source
	111
	0.83
	36
	0.27

	Solanum nigrum L.
	Pirmelic
	Hadi-2315
	Leaves, fruits
	Eye diseases, fever, cough 
	Fruit juice is applied to cure sore eyes while leaves are cooked and eaten to relieve cough and fever.
	44
	0.33
	19
	0.14

	Tamaricaceae 
	
	
	
	

	Tamarix dioica Roxb ex Roth. 
	Hinju 
	Hadi-2316
	Inflorescence 
	Healing 
	Paste of inflorescence is applied on wounds for healing. 
	38
	0.28
	41
	0.31

	Urticaceae 
	
	
	
	

	Urtica dioica L.
	Drozono
	Hadi-2317
	Whole plant
	Anthelmintic 
	The decoction of plant is used as anthelmintic. 
	55
	0.41
	27
	0.20

	Violaceae 
	
	
	
	

	Viola canescens Wall. ex Roxb.
	Milkhon, Banafsha
	Hadi-2318
	Leaves 
	Cough, fever, headache
	Powdered leaves are taken to relieve cough, fever and headache.
	41
	0.31
	44
	0.33

	Vitaceae 
	
	
	
	

	Vitis venifera L.
	Drooch 
	Hadi-2319
	Fruits 
	Typhoid, wine 
	Fruit juice is taken to cure typhoid fever. Local wine is also made from fruits juice.
	98
	0.74
	39
	0.29

	Zygophyllaceae 
	
	
	
	

	Peganum harmala L.
	Ispandor
	Hadi-2320
	Seeds  
	Evils repellent  
	The smoke of dried seeds is considered as evils repellent.
	117
	0.88
	32
	0.24


Table 3. Number of species used to treat a particular disease in studied area
	General Categories 
	Disease treated 
	No. of use reports
	No. of species used 
	ICF value

	Digestive system disorders
	Gastro intestinal diseases,
	130
	38
	0.71

	
	Anthelmintic
	
	
	

	
	Anti-spasmodic
	
	
	

	
	Purgative 
	
	
	

	
	Refrigerant
	
	
	

	Respiratory tract diseases 
	Flu, Cough
	82
	30
	0.64

	
	Fever
	
	
	

	
	Pain killers
	62
	22
	0.65

	
	Toothache 
	
	
	

	
	Backache 
	
	
	

	
	Rheumatism/ joints pain 
	
	
	

	
	Stabbing pain 
	
	
	

	General disorders 
	Tonic
	55
	18
	0.68

	
	Vomiting 
	
	
	

	
	Stimulant 
	
	
	

	
	Diaphoretic 
	
	
	

	
	Narcotic 
	
	
	

	
	Jaundice 
	
	
	

	
	Labor cases/Delivery 
	
	
	

	Anti-microbial 
	Antiseptic
	33
	11
	0.69

	
	Mouth diseases
	
	
	

	
	Wounds 
	
	
	

	Blood and heart related
	Blood pressure 
	31
	17
	0.46

	
	Blood tonic 
	
	
	

	
	Diabetic
	
	
	

	
	Blood purifier 
	
	
	

	
	Cardio tonic
	
	
	

	Kidney disorders 
	Kidney stones removal
	21
	9
	0.60

	
	Kidney infections 
	
	
	

	
	Diuretic
	
	
	

	Dermatologic disorders
	Sun burn
	15
	7
	0.57

	
	Anti-dandruff 
	
	
	

	
	Anti-inflammatory 
	
	
	

	
	Skin diseases 
	
	
	

	Mythology  
	Evil eye repellent 
	6
	4
	0.40


Table 4. Plant parts used in treatment of a particle disease in study area.
	Plant part used  
	Species with particular part used 
	% use of a particular part

	Fruits 
	31
	33.70

	Leaves 
	24
	26.10

	Shoots
	13
	14.13

	Roots/Rhizome
	10
	10.87

	Seeds 
	9
	9.78

	Flowers 
	8
	8.70

	Bark
	3
	3.26

	Whole plants
	3
	3.26

	Bulb 
	2
	2.17

	Stem 
	2
	2.17

	Gum 
	1
	1.09

	Tuber 
	1
	1.09
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Fig. 3. Total number of families in the area
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Fig. 4. Number of species per plant group
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Fig. 5. Leading families in number of species distribution
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Fig. 6. Plant parts are used as medicines

4. CONCLUSIONS
The Kalash valley has rich and unexplored plant resources and the community still depends on plants for medicinal and other uses. Species like Berberis lycium, Bumium persicum, Carum capticum, Ephedra gerardiana and Paeonia emodi are extensively collected and exploited by the local population for local uses and commercialization leading to decrease of the population of these species that may cause extinction from the area in the near future. Deforestation for fuel and firewood and overgrazing are major causes of soil erosion in the area putting  heavy pressure on the vegetation. Many medicinal plants like Artemisia brevifolia, Artemisia maritima, Artemisia scoparia, Capparis spinosa, Cotoneaster nummularia, Elaeagnus angustifolia, Fraxinus xanthoxyloides, Juniperus excelsa, Prunus dulcis, Salvia nubicola, Tamarix dioica, Thymus serphyllum, Viola canescens and Peganum harmala are also used for fodder and firewood that drastically decreasing the populations of these species in the area. 
Our study provides baseline information about highly valued medicinal plants in the area and will help in better management and more sustainable, commercialization and improving local livelihoods. Urbanization of the society is threatening the indigenous uses of medicinal plants Similar studies should be conducted in the close by Nooristan Province of war-affected Afghanistan.
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