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Abstract  

 

Floral diversity is facing direct threat not only due to climate change, but various unsustainable use practices are also 

responsible for the depletion. Daral valley Swat is not an exception. This area was selected based on its remote location and 

high altitudinal range i.e. starting from the moist temperate region at 1400 m asl up to the alpine region at 5001 m asl. This 

research was conducted to assess the floristic composition and quantitative ethnobotanical aspects in the study area. In total 

of 381 plant species belonging to 81 families were identified. Asteraceae is the largest family with 46 species (12.07%), 

followed by Rosaceae with 28 species (7.34%), and Lamiaceae with 22 species (5.77%). The dominant habit was recorded as 

perennial herbs (70%), followed by 29 % annual herbs. Life form was recorded having dominance of Therophytes (141 spp., 

37%), followed by Hemicryptophytes (100 spp., 26%), and Geophytes (51 spp., 13%). Semi-structured questionnaires and 

interviews were used to collect quantitative ethnobotanical use data. Of the total 381 species, 252 (66.14%), were used 

ethnobotanically. Out of these,195 spp. (77%) were used as traditional medicine by the inhabitants of the local communities, 

while 57 spp. (23%) were used for socioeconomic purposes. The collected data was evaluated using various indices viz., 

Relative Frequency Citation (RFC), Ethnobotanical Use Value (UV) and Fidelity Level (FL). Lepidium ruderale L. had the 

highest RFC i.e. 0.7741, Primula denticulata Sm. had the highest UV i.e. 0.8387, while the highest FL was that of Salvia 

hains Royle ex Bentham (98.48). The current research has reported new ethnobotanical uses for the first time for 96 plant spp. 

(38%) from the study area. It is concluded that the population of the study area still have sufficient knowledge of ethno-

medicinal uses.  
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Introduction  

 

Humans have been using plants ever since the 

beginning of civilization and a knowledge base has been 

developed over time through trial and error (Stojanoski, 

1999). This knowledge base has been developed into the 

modern healthcare system, which is available in urban 

areas and some of the far-flung rural areas around the world 

are still devoid of these modern healthcare systems (Qadir 

et al., 2023). And even today the indigenous communities 

of these rural mountainous areas are comparatively more 

dependent directly on plants for their various livelihood 

needs, especially for use as medicine, because of the 

unavailability of modern healthcare facilities in their 

vicinities (Gul et al., 2012; Sarwat et al., 2012; Khan et al., 

2012). Similarly, wild plants with medicinal potential are 

nowadays used to treat various ailments and are 

particularly ratified to be effective for chronic conditions 

for which modern pharmaceutical drugs have proved to be 

ineffective (Pieroni et al., 2002). These plants and plant-

based products are also a rich source of nutrition (Pieroni 

et al., 2002; Ansari et al., 2005; Balemie et al., 2006; Della 

et al., 2006). Medicinal plants are used in plant-based 

pharmaceuticals to prepare herbal recipes, which have been 

proved as best treatments for common human diseases 

(Alam et al., 2023; Ali, 2003; Ali & Qaiser, 2009; Ali et 

al., 2012). It is a common perception that in the traditional 

healthcare system, medicinal plant products serve 

primarily as “preventative” medicines, which improve the 

nutrition and well-being of individuals by helping them 

avoid illness. About 80% of the marginalized people in 

Pakistan reside in remote and urban areas, and they depend 

on plant based indigenous traditional knowledge and 

folklore methods for curing most of their diseases (Malik 

et al., 2010). Factors leading to greater dependence on 

plants and a wider diversity of plants in use for medical 

reasons in hilly areas includes the isolation from cities, the 

level of poverty, the lack of awareness, communication and 

availability of hospital facilities (Gul et al., 2012). 

Therefore, these people are directly dependent on plant 

resources, particularly medicinal and aromatic plants (Gul 

et al., 2012; Sarwat et al., 2012). 

The extreme levels of altitudinal variation i.e., starting 

from the sea level up to the summits of K2 (second highest 

peak), has caused the existence of different climatic zones 

in Pakistan. This altitudinal gradient and different edaphic 

factors have made the availability of rich biodiversity. It is 

estimated that a total of about 6000 plant species are found 

in the country out of which about 400-600 are considered 

medicinally significant (Shinwari, 2010). The Northern 

Areas of Pakistan are rich in plant diversity (Ali et al., 

2011). Due to the difference in climatic and edaphic 

conditions diverse plant species are found in different 

localities and based on this variance the indigenous 

knowledge is developed differently from place to place 

(Khan et al., 2020). However, many parts of the country 

are still unexplored due to the inaccessibility and need to 

be explored due to incomplete documentation of medicinal 

plant potential (Sher et al., 2014). Similarly, many 

researchers have reported the ethnomedicinal uses of plants 

in different regions of Khyber Pakhtunkhwa (Dastagir & 

Abbasi, 2004; Hamayun et al., 2005; Hussain et al., 2006; 

Ullah et al., 2006; Khan & Khatoon, 2008; Hussain et al., 

2008; Abbasi et al., 2009; 2010a; 2010b; Qurashi et al., 

2009a and 2009b), however, they did not mention the 

source of identification, voucher specimens were not 
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collected or it has not been mentioned where the voucher 

specimens were deposited. Their efforts to accurately 

identify the medicinal flora of the area have been rendered 

insignificant by the non-availability of voucher specimens. 

Swat has rich medicinal plants diversity that is used 

for a wide range of health and nutritional issues, especially 

as practiced in mountain communities (Sher et al., 2015). 

According to Sher et al., (2014), 127 high-value plants with 

aromatic and medicinal properties contribute to a country's 

economy. Although Swat District is located in the northern 

areas, and represents a typical Hindu Kush flora, however, 

in some parts it is influenced by the Himalaya and 

Karakoram ranges. Because of this unique location, Swat 

Valley has rich floral diversity. Unfortunately, flora in 

general and medicinal plants in particular are under 

tremendous anthropogenic pressure (Shinwari & Khan, 

2000; Arshad & Akram, 1999; Durrani & Hussain, 2003; 

Gilani et al., 2003; Hamayun 2005; Ali & Qaiser; 2009; 

Abbasi et al., 2010a; 2010b; 2012; Ajaib et al., 2010; Noor 

& Kalsoom, 2011). 

Native communities of the mountain regions in Swat 

valley depend on plant resources for their sustenance 

(Akhtar et al., 2013). Elderly people seem to have more 

traditional knowledge, yet when they age, this priceless 

knowledge may be lost forever (Akhtar et al., 2013). Due 

to unplanned urbanization, population explosion, 

unsustainable plant use and climate change, the available 

plant resources are being depleted at an unprecedented rate 

(Jarvis et al., 2010). 

The current research hypothesized that the indigenous 

people living in remote areas of the study area have 

sufficient medicinal and socioeconomic knowledge of 

plant species present. In this context it is very imperative 

that the indigenous knowledge of these mountain 

communities be scientifically assessed and documented 

before it is lost forever. Therefore, this study was planned 

to document the indigenous knowledge about the use of 

plants in the study area.  

 

Material and Methods 

 

Study area: Daral Valley is situated in northwest of Swat 

district, Hindu Kush Mountain range (Fig. 1). The valley 

ranges from 1500 m of Chambargahai, the highest mountain 

of the study area, i.e., 5001 m above sea level, and is located 

in 33o 19′ to 36o 46′ N latitudes and 70o 10 ′ to 72o 30′ E 

longitudes (Sher et al., 2012). The valley consists of ten large 

villages and twelve small hamlets, with approximately 

15000 inhabitants (Sher et al., 2012). Due to its location 

amidst the high mountains, the valley receives little to no 

monsoon rainfall, which has a huge impact on biodiversity. 

During the winter and spring, precipitation is mostly in the 

form of snow having alpine, sub-alpine and dry temperate 

vegetation (Champion et al., 1965). The characteristics 

feature of the valley is Daral Lake which is located at 3502 

m on the upper western reaches of Bahrain, and on the 

foothills of Spinsar and northeast of Saidgai Lake. Melting 

mountain glaciers are the source of Daral Khwar, a tributary 

of the Swat River. Daral Lake is accessible only in summer, 

the trails leading to the lake are closed due to heavy snowfall 

in winter (Sher et al., 2012).  

Phytogeographically, the study area comes under the 

Sino-Japanese region having a number of endemic, 

medicinal and aromatic plants (Ali & Qaiser, 1986). The 

valley vegetation is subjected to extreme biotic stress with 

terrace agriculture and overgrazing (Sher et al., 2012).  
 

 
 

Fig. 1. Map of the study area and sampling points of data collection. 
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Field work and plant collection: Ethnobotanical studies 

were carried out for three consecutive years (2019-2021) 

starting from the early spring up to the end of flowering 

and fruiting season in the mountain communities of Daral 

Valley, Swat district, Khyber Pakhtunkhwa, Pakistan. 

Guided visits were conducted in the study area, where 

extensive plant species were collected. The medicinal plant 

species collected were then pressed in rough newspaper 

and blotting paper and properly dried. The blotting papers 

were regularly changed to get the specimen properly dry. 

Cold treatment and naphthalene were used to protect 

specimens from the attacks of fungi and bacteria. The dried 

and correctly pressed specimens were placed with adhesive 

tape & glue on the regular herbarium sheet according to 

Hassan et al., (2019) and deposited to the herbarium 

University of Swat (SWAT). However, duplicates were 

also deposited in other herbaria like Karachi University 

Herbarium (KUH) and the world's largest herbarium at 

KEW (K). The plant specimens were identified by 

following the Flora of Pakistan and other regional Floras 

and Plants of World Online (POWO), Plants of the World 

Online | Kew Science.  

 

Quantitative ethnobotanical data collection: Semi-

structured questionnaires (may be obtained from MS) and 

interviews were used to collect ethnobotanical data. 

Similarly, focused group discussions were conducted 

among the local communities to document ethnobotanical 

information. Prior consent was sought, and informants 

were given the assurance that the information they 

provided would only be utilized for research purposes. 

Elders (males & females) and other knowledgeable 

people in the area were interviewed, according to Ahmad 

et al. (2014); Qureshi & Bhatti (2008) and Qureshi et al., 

(2009a; 2009b). 

 

Analysis: The quantitative ethnobotanical data was 

evaluated using Relative frequency citation (RFC), Use 

value (UV) and Fidelity level (FL) following (Phillips & 

Gentry, 1994). RFC indicates the importance of each 

species and is calculated based on FC, whereas Frequency 

of Citation indicated the Number of informants mentioning 

the use of species.  

 

RFCs = FCs / n -------------------------------------- Equation I 

 

The frequency citation value is divided by the total 

number of informants participating in the field study (n) 

without considering the use category. 

 

UV = ∑Ui / n --------------------------------------- Equation II  

 

where, Ui indicates the number of uses mentioned by the 

informants, where (n) is the total number of informants 

interviewed. 

 

FL % = (Np / n) × 100 ---------------------------- Equation III 

 

where, Np is the number of informants reporting the 

ethnobotanical use of a plant species.  

Results and Discussion 
 

Floristic composition: A total of 30 localities were 
thoroughly studied for three consecutive years and a total of 
3500 plant specimens were collected. These localities were 
identified based on altitudinal variation and habitat 
variability. A total of 381 taxa were identified belonging with 
81 families. The dominant habit was perennial herbs (220, 
66%), followed by annual herbs with 110 spp. (33 %), shrubs 
with 28 spp. (07%), trees with 19 spp., (05%), while biennial 
herbs were 4, (1%) (Fig. 2). Therefore, the vegetation in the 
study area is categorized as herbaceous, which strongly 
specifies short growing season, cold harsh environment, with 
thick snow layer (Tasser & Tappeiner, 2002). Ijaz et al. 
(2016) also mentioned herbaceous habit as the leading habit 
from Bajaur agency. Asteraceae was the leading family with 
46 species, followed by Rosaceae with 28 species, Lamiaceae 
with 22 species, Ranunculaceae with 20 species, Poaceae 
with 17 species, Apiaceae with 14 species, Polygonaceae & 
Caryophyllaceae 13 species each, Primulaceae 12 species, 
Plantaginaceae 11 species (Fig. 2). Asteraceae is reported as 
the leading family with 46 species in the study area, which is 
also the leading family in the Flora of Pakistan (Ammad & 

Haq, 2023). Members of Asteraceae family were also found in 
Lower Dir (Badshah et al., 2013). The Parallel results were 
also reported by Khattak et al., (2015) in Karak, Pakistan, and 
Hassan et al. (2015) in Malakand, Pakistan, who also 
reported Asteraceae as a dominant family while Khan et al., 
(2015) in Kabal Swat, Pakistan, observed Lamiaceae as the 
dominant family. However, Lamiaceae is the third largest 
family in our study area.  
 

Life form: A total of eight different life forms were recorded 
having dominance of Therophytes (141 spp., 37%), followed 
by Hemicryptophytes (100 spp., 26%), Geophytes (51 spp., 
13%), Chamaephytes (36 spp., 10%), Phanerophytes (28, 
07%), Megaphanerophytes (20 spp., 05%), Lianas (03 spp., 
1%) and Hydrophyte (02 spp., 1%) (Fig. 3). Vegetation of 
the study area was dominated by Therophytes (141 spp., 
37%), followed by Hemicryptophytes (100 spp., 28.6%). 
This indicates that vegetation of the study area is moist 
temperate. Similarly, Sher et al., (2012) observed 
Therophytes as the leading life form in Lalko Swat, Pakistan. 
 

Leaf size spectra: In leaf size spectrum the Microphyll 
dominated the study area with 174 spp. (46%), followed 
by Nanophyll with 98 spp. (26%), Mesophyll 72 spp. 
(19%), Leptophyll 33 spp. (08%), and Megaphyll 4 spp. 
(1%) (Fig. 4). Furthermore, two species of Equisetum 
were found Aphyllous. The taxa with Microphylls leaves 
were rich due to ecological deviation and showed the 
percentage of different leaf form classes varied with 
increasing elevation. Leaf size spectrum plays a vital role 
in various physiological processes of plants, which results 
in characterization of various types of plant communities 
(Oosting, 1956; Oosting & Hess, 1956). Since, the study 
area is dominated by Microphyll with 174 spp. (46%), 
followed by Nanophyll with 98 spp. (26%), Mesophyll (72 
spp., 19%) and Leptophyll (33 spp., 08%) therefore, the 
vegetation may be categorized as steppe. The biological 
spectrum is the comparative proportion of different life 
forms for a specific region (Raunkiaer, 1934; Sher et al., 
2012; Auda, 2023). According to Asmus (1990), the life-
form spectra were considered to be the indicator of micro 
and macro climates. 

https://powo.science.kew.org/cite-us
https://powo.science.kew.org/cite-us
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Fig. 2. Total number of species reported from each family and the number of species reported for medicinal use. 
 

 
 

Fig. 3. Life form of the flora recorded from Daral Valley, Th = 

Therophyte, HC = Hemicryptophyte, G = Geophyte, Ch = 

Chamaephyte, Ph = Phanerophyte, MPh = Megaphanerophyte, L 

= lianas & Hp = Hydrophyte. 

 
 

Fig. 4. Different Leaf Size Spectra flora, documented from Daral 

Valley, Mi = Microphyll, Np = Nanophyll, Ms = Mesophyll, Lp 

= Leptophyll, Mg = Megaphyll. 

 

 
 

Fig. 5. Phenology of the flora recorded from Daral Valley. 

 
Fig. 6. Ethnobotanical and socioeconomic knowledge of the flora 

recorded from Daral Valley. 
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Fig. 7. Ethnobotanical and socioeconomic knowledge of the flora 

recorded from Daral Valley. 

 
Fig. 8. Different parts used of medicinal plants, recorded from 

Daral Valley. 
 

Phenological status: The flowering statistics showed that 
May-June are the highest seasons because spring begins late, 
with about 269 spp. (71%) had flowers, followed by July-
August with 52 spp., (14%) flowers. In April, flowering was 
observed in 43 spp. (11%), followed by September, where 17 
spp. (4%), in flowering stages (Fig. 5). Moreover, the rest of 
year most of the area was covered with snow and severe cold; 
therefore, no flowers and fruits were observed throughout the 
year. Vegetation and floristic phenology of a given area is 
highly sensitive to the climate change (Rosenzweig et al., 
2007). In this study, flowering in 269 spp. (71%) were 
observed during May to June, followed by July to August with 
52 spp. (14%). The abscission of leaves in the present study 
area occurs during October and November, while seeds are 
shed during November and December which germinate 
during in June and onward. In general, the blooming season 
of plants in Daral valley is from June to August which is in 
agreement with the findings of Shrestha et al., 1998, also 
documented the blooming period from May to August in 
Kavrepalanchok, Nepal. Based on the above-mentioned fasts, 
it is assumed that the phenological period and weather are 
dependent upon other ecological factors including 
temperature, photoperiod and precipitation (Marqueus et al., 
2004). In our study area, the plant species bred, matured, were 
blossoming and fruiting in the warm and damp season, 
therefore phenological exploration is effective to know the 
ecosystem health, seasonal diversity among the plants, and 
forest management (Ide & Oguma, 2010).  
 

Medicinal uses: These plants were reported to be used for 
different ethnobotanical categories, i.e., medicine, 
beverages, food, cosmetics, fodder, toxicity, fuel, furniture, 
agricultural tools and other uses. Out of these 195 spp. 
(77%), were used as traditional Medicine by the inhabitants 
of the local communities, while 57 spp. (23%) were used 
for socioeconomic purposes. In addition, the results 
showed that 87 spp. (45%) were purely used for the cure of 
different aliments, followed by 62 spp. (32%), used as a 
medicine as and for socioeconomical purposes (Figs. 6 & 
7). In contrast, 5 species (3 %) have been utilized by the 
inhabitants for two categories, while 5 spp., (3%) have 
been utilized for three categories and 5 spp., (2%) for four 
categories (socioeconomically along with medicinal) as 
depicted in Fig. 7. The current research has reported for the 
first time 96 plant spp. (38%) having new ethnobotanical 

uses recorded for plants from Daral Valley Swat. The 
previously recorded (156 spp., 62%) ethnobotanical uses 
are also known from other parts of Swat, indicating the 
authenticity of these medicinal plants (Table 1). Moreover, 
male informants (66 %) while female informants (34%) 
show that males have more ethnobotanical knowledge than 
females. The use of plants to combat diseases dates back to 
ancient times (Ali & Qaiser, 2009; Mushtaq et al., 2024). 
In mountainous regions, this practice serves as a 
fundamental health resource (Sher et al., 2015). Various 
authors have documented the medicinal use of plants for 
treating different diseases in different parts of District Swat 
(Ali & Qaiser, 2009; Sher et al., 2015). Some of the 
common medicinal plants of Daral valley are Tussilago 
farfara L. (Fig. 9), Bergenia stracheyi (Hook. f. & 
Thomson) Engl. (Fig. 10), Salvia hains Royle ex Bentham 
(Fig. 11), Dioscorea deltoidea Wall. ex Griseb. (Fig. 12), 
Aconitum heterophyllum Wallex Royle (Fig. 13), Viola 
biflora L. (Fig. 14), Paeonia emodi Royle (Fig. 15), Primula 
denticulata Sm. (Fig. 16), Rhododendron anthopogon D. 
Don (Fig. 17), Viburnum grandiflorum Wall. ex DC. (Fig. 
18) and Bistorta affinis (D.Don) Greene (Fig. 19).  

 

Part used: Different parts of the plants were used to treat 

different diseases. Among these leaves were the most 

abundantly used part i.e. 83 spp. (24%). Followed by whole 

plants with 78 spp. (22%). Similarly, fruits of 47 spp. (13%) 

were used, whereas, roots of 45 spp. (13%), flowers of 38 

spp. (11%), shoots of 17 spp. (5%), stem of 15 spp. (4%) and 

wood of 10 spp. (3%) were used (Fig. 8). These findings are 

in line with previous research conducted in various parts of 

Swat, where leaves are often cited as the most commonly 

used part of medicinal plants (Sher et al., 2020).  

 
Cross-culture studies in relation with plant use: People 
living in the study area comprised of three different 
communities: the “Zayee Khalak” (landowners), 
“Shpankiyan" (nomads) and “Karayadar” (tenants). 
Linguistically, the landowners speak Pashto and Kohistani, 
the nomads speak Gujro, whereas the tenants speak 
different languages viz. Pashto, Urdu, Kohistani and 
Kalami. The landowners used the highest number of 
species i.e., 188 (46%) followed by nomads 152 species 
(37%), while 72 species (17%) were used by tenants of the 
study area (Fig. 20).  
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Fig. 9. Tussilago farfara L. 

 

 
 

Fig. 10. Bergenia stracheyi (Hook. f. & Thomson) Engl. 

 

 
 

Fig. 11. Salvia hains Royle ex Bentham. 

 
 

Fig. 12. Dioscorea deltoidea Wall. ex Griseb. 

 

 
 

Fig. 13. Aconitum heterophyllum Wall. ex Royle. 

 

 
 

Fig. 14. Viola biflora L. 
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Fig. 15. Paeonia emodi Royle, in Spin Sar Daral valley 2900m a.s.l. 

 

 
 

Fig. 16. Primula denticulata Sm. 

 

 
 

Fig. 17. Rhododendron anthopogon D. Don. 

 

 
 

Fig. 18. Viburnum grandiflorum Wall. ex DC. 

 

 
 

Fig. 19. Bistorta affinis (D.Don) Greene in the alpine region of 

Daral Dand 3402 m a.s.l. 

Quantitative ethnobotanical indices 
 

Relative frequency citation: The RFC analysis reveals the 

sociocultural importance of plants, which plays a 

significant role in determining their ethnobotanical uses, 

highlighting the intricate relationship between cultural 

values and plant utilization. The RFC in our study ranged 

from 0.7741 to 0.019. The larger the number of citations 

indicates the importance of the plant species to the 

informants and their usage in the area (Hassan et al., 2018).  
 

Among these Lepidium ruderale L. (0.7741), followed by 

Berberis lycium Royle (0.63225), Mentha longifolia (L.) L. 

(0.6322), Viola canescens Wall. (0.6258), Androsace 

rotundifolia Hardw. (0.1354) and Aconitum rotundifolium 

Kar & Kir. (0.1096) were the species with the highest RFC, 

whereas Arisaema flavum (Forssk.) Schott. (0.019) showed 

the lowest RFC. 
 

Use value: It indicates the use of plants for different 

purposes. In our studies UV ranged between 0.8387 and 

0.1548. According to UV analysis, Primula denticulata Sm. 

showed the highest UV (0.8387) followed by Pinus 

wallichiana A.B. Jacks. (0.8129), Mentha longifolia (L.) L. 

(0.7741), while Paeonia emodi Royle (0.77419), Androsace 

gorodkovii subsp. semiperennis (Jurtzev) Kozhevn. 
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(0.1870), Ranunculus munroanus J.R. Drumm. ex Dunn 

(0.1741), Aconitum rotundifolium Kar. & Kir. (0.1612) and 

Anthriscus nemorosa (M. Bieb.) Spreng. (0.1548). The high 

UV indicates that these plants are prevalent in the area and 

heavily relied upon by the indigenous inhabitants. 

According to the results, plants that are used frequently tend 

to have high UV (Hassan et al., 2019).  
 

 
 

Fig. 20. Cross-culture studies in relation to plant use. 

 
Fidelity level: The higher FL of a plant means that this plant 
is reported by a larger number (majority) of the informants 
for a particular use. These plants are used more frequently as 
compared to those plants which had lower FL values. The 
highest FL were reported for Salvia hains Royle ex Bentham 
(98.48) followed by Berberis lyceum Royle (98.36), Trillium 
govanianum Wall. ex D. Don (97.75), Bergenia ciliata 
(Haw.) Sternb. (97.64), Dioscorea deltoidei Wall. ex Griseb. 
(96.77) and Geum elatum Wall. ex G. Don (96.15). In the 
present study, no plant species was recorded with a 100% 
FL. However, the lowest FL was recorded for Juniperus 
communis L. (11.26) and Eritrichium canum (Benth.) 
Kitam. (2.702). According to Hassan et al., (2019) plants 
with high FL are promising sources of drug discovery. 

 
Conclusion and recommendations: The study area is 
floristically and ethnobotanically rich, and the local 
inhabitants extensively utilize these taxa for medicinal and 
socioeconomic purposes. These indigenous people are 
unaware of the sustainable use practices therefore, these plants 
are unsustainably utilized, which may lead to species 
extirpation. Therefore, proper sustainable utilization and 
conservation of these taxa for future generations is 
recommended. In-situ and ex-situ conservation techniques 
may be adapted for conservation of these taxa. It is further 
recommended that the study area may be declared as a 
protected area for conservation of these taxa. In addition, there 
is a need to scientifically validate the novel ethnobotanical 
uses based on phytochemical investigations. 
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