www.nature.com/scientificreports

scientific reports

OPEN

W) Check for updates

Ethnobotanical heritage and
conservation priorities of medicinal
flora in a remote Himalayan border
region of Azad Kashmir, Pakistan
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Muhammad Shoaib Amjad?*"

The present study is the first quantitative ethnobotanical report on the traditional and new uses

of medicinal plants by the inhabitants of a remote and unexplored area in Tehsil Abbaspur, District
Poonch, Azad Jammu and Kashmir, Pakistan. The area is disputed territory on the edge of the Line

of Control between India and Pakistan and is rich in plant diversity and socio-economic culture.
During the field studies, data was collected from 62 informants using structured and semi-structured
questionnaires. It was found that women knew more about the therapeutic uses of plants and

herbal recipes (average 5.20 known species; 8.39 mentioned uses) than men (average 3.95 known
species; 7.31 mentioned uses). A total of 125 medicinal plants from 70 genera and 61 families were
documented, with Asteraceae being the most commonly used family in the area. The leaves were the
most commonly used plant parts, and the extract was the most common method of preparing herbal
recipes. The highest informant consensus factor (0.83) was found for indigestion and liver disorders.
Mentha longifolia had the highest use value (0.96) and the highest relative frequency of citations
(0.88). High relative importance values (100) were found for Berberis lycium and Mentha longifolia.
Four species, namely Fragaria vesca, Berberis lycium, Mentha arvensis and Malus domestica had a
fidelity value of 100. The highest similarity in the use of plants was found in studies conducted in
related areas of Kotli and Toli Peer districts, indicating similar flora and strong cross-cultural exchange
of ethnomedicinal knowledge between the communities. Seven plant species, namely Asplenium
dalhousiae (snake bite), Cynoglossum lanceolatum (kidney disease), Sunhangia elegans(hypertension),
Glycine max (liver inflammation), Impatiens edgeworthii (urinary tract infection). Plumbago zeylanica
(appetite) and Swertia cordata (diabetes) were reported for the first time with new uses. The new
claims about the therapeutic use of these species show that medicinal flora research still has much

to offer. Mentha longifolia, Mentha. arvensis, Berberis lycium, Fragaria vesca, and Malus domestica
received the most citations for their use. These highly cited plant species indicate the presence of
valuable phytochemical compounds and are suggested for further pharmacological investigations

to introduce new drugs. In the younger generations, botanical customs and resources are rapidly
declining due to the pursuit of modernization, cultural homogeneity and overexploitation. Strict
conservation measures must be taken immediately to protect traditional knowledge and ensure
sustainable utilisation of plant resources. The highly important medicnal plants species including Ajuga
bracteosa, Achillea millefolivm, Angelica glauca, Myrsine Africana, Elsholtzia ciliate, Melia azedarach
and Rhododendron arboretum, Viola odorata and Zanthoxylum armatum become endangered in the
area due to overexplotition by local people, therefore need immediate conservation strategies to
optimize their sustainable utilization and long term survival.
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Ethnobotanical studies provide critical insight into how communities interact with and utilize their regional
plant resources'~*. By integrating local and scientific knowledge, ethnobotany contributes to the broader goals
of biocultural conservation®8. These studies are central to identifying culturally and economically important
plants, particularly those relevant to the discovery of crude drugs and natural therapeutic compounds’'2. In
addition, ethnobotanical research plays a key role in safeguarding traditional cultural practices and conserving
the biodiversity of medicinal plants!*-1¢,

Quantitative ethnobotany applies statistical and analytical techniques to systematically documented plant-use
data!”!8, Such quantitative approaches, including hypothesis testing, strengthen the reliability of ethnobotanical
information and support informed strategies for the conservation and sustainable use of natural resources’. The
use of quantitative indices also improves sampling methods and enhances the quality of ethnobotanical data
collection®. This methodological focus contributes to the advancement of ethnobotany as a scientific discipline
and promotes its global recognition!*!%2°,

Wild plant resources have supported human societies since prehistoric times. Although approximately 391,000
plant species are currently described worldwide, only about 5% are used for therapeutic purposes. It is estimated
that 60-80% of the population in developing countries relies on herbal remedies to treat various ailments?"?2,
This widespread use is often attributed to accessibility, affordability, perceived efficacy, strong cultural traditions,
and limited availability of modern healthcare facilities'>?2-%°. The use of herbal medicines is also increasing in
developed countries such as China, where they account for 30-50% of total drug consumption?*-2%. In several
African countries, including Zambia, Ghana, Mali, and Nigeria, herbal preparations are the first choice for
approximately 60% of children suffering from malaria, while in Ethiopia nearly 80% of the population depends
on herbal medicines for primary healthcare needs?-*.

Some remote areas, characterized by difficult mountainous terrain and religious and cultural constraints, have
remained undocumented, making such documentation enormously important. By integrating ethnomedicinal
knowledge with quantitative analyses of plant occurrence, this study further explores patterns that may reflect
both the cultural significance and ecological availability of key species.

Due to the different climatic conditions, habitats and soil types, Pakistan has a rich plant diversity that is
home to 6000 species of higher plants. Of these, 400-600 species are used by the rural communities to cure
various diseases’!. Previous ethnobotanical studies document the traditional knowledge of medicinal plants
from different remote areas of the country*>-*. Indigenous knowledge of medicinal plants and traditional
recipes is passed down orally from generation to generation. The risk of extinction of traditional knowledge is
associated with vertical transmission?®*!. This knowledge is therefore highly endangered and urgently needs to
be preserved. In recent decades, commercial and scientific interest in herbal medicines has increased across the
country as they are economically effective and culturally acceptable??. The rural and remote areas of the country
are home to a rich diversity of cultures and languages. However, the inhabitants of these areas have little access
to modern healthcare facilities, leading to an overuse of herbal medicines in these cultures®.

Azad Jammu & Kashmir has a rich variety of medicinal plants due to the different habitats and climatic
conditions?!. Traditional healing practices have been significantly affected by changing lifestyles and access to
modern healthcare systems. The indigenous knowledge of medicinal plants is threatened with extinction as
this knowledge is mainly preserved by the elderly and hakims and the younger generation has little interest in
traditional healing practices**. Traditional health practitioners (THPs) have a wealth of traditional knowledge,
but they do not share it with other people?!.

Although ethnomedical research has been conducted on a large scale in different areas of Azad Jammu &
Kashmir?>¥41:45-48 However, Abbaspur remained ethnobotanically unexplored due to its remoteness, difficult
mountainous terrain and religious and cultural restrictions. The current study was designed with the following
objectives: (1) to document the indigenous use of medicinal plants with emphasis on the method of preparation
and administration of herbal remedies, (2) to determine the association of plant occurrences with ethnomedicinal
data through various quantitative approaches, (3) to compare the data documented in the current study with the
published literature from neighboring areas and other parts of the world to identify new ethnomedicinal uses
that may merit further pharmacological investigation.

Materials and methods

Study area

The Tehsil Abbaspur (Fig. 1) is a varied mountainous area in the district of Poonch, Azad Kashmir, Pakistan. It
lies in the coordinate range of 33°46’ 34" N to 33° 55’ 16" N latitude and 73° 54 58" E to 74° 02’ 50" N longitude.
The elevation is about 3947-9268 feet above sea level. Abasppure has a population of about 62,156 and an area
of 136 square kilometres (Census 2017). It is located 167 km from Islamabad and 75 km from Muzaffarabad.
There are meadows, forests and plains here. Climatically, the area varies between suptropical and temperate type
at different altitudes with the highest rainfall in March (96 mm) and April (80 mm). The weather in summer is
pleasant due to the high altitude of the area. June and July are the warmest months with a minimum temperature
of 20.9 °C and 21.5 °C and a maximum temperature of 33.8 °C and 31.4 °C. December and January are the
coldest months with a minimum temperature of 3.1 °C and 2.5 °C respectively and a maximum temperature
of 15.2 °C and 12.3 °C (https://en.climate-data.org). The vegetation is dominated by oaks (Quercus incana),
conifers (Pinus roxburghaii and Pinus wallichiana) and various angiosperms including Aesculus indica, Pyrus
pashia, Diospyrus lotus, Berberis lycium, Punica granatum, Viburnum grandiflorum and Ziziphus nummularia
occurring across different altitudinal ranges. The ground flora mainly consists of Micromeria biflora, Medicago
polymorpha, Potentilla indica, Taraxacum officinale, Trifolium repens, Rumex dentatus Geranium wallichianum,
Hedera nepalensis, Cynodon dactylon, Onychium japonicum and Dryopteris stewartii. The cultural composition
of this region is quite diverse and is mainly inhabited by Khawaja, Gujar, Kayani, Sardar and Syed. The Khawaja,
who are spread all over the region, are considered to be influential tribal groups in Abbaspur, Azad Kashmir. The
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Fig. 1. Map of the study area showing locations of sampling sites (developed by using Arc GIS 10.8; https://ww
w.esri.com/).

vast majority of the people live in rural areas and are under the strong influence of religion. As a result, gender
inequalities persist in the areas of health, education and traditional knowledge. The socio-economic conditions
of the people in this area are very diverse and they are not particularly wealthy. The main sources of income
are agriculture, farming and some small businesses. Some people work for the government, while others work
as day labourers. To improve their socio-economic situation, residents are increasingly breeding pets in their
own homes. Modern health facilities are inadequate for the population. There is no hospital nearby, but only
a few outpatient clinics offering medical services. Therefore, the inhabitants of the remote and higher areas of
Abbaspur rely mainly on medicinal plants and old recipes for the treatment of various diseases.

Plant sampling and data collection

The field studies were conducted at different times of the year from March 2021 to February 2023. Data were
collected through semi-structured interviews with 62 participants (40 men and 22 women). The participants
were asked about the medicinal use of the plant species, in particular the preparation methods and the method of
administration of the traditional remedies. Participants were selected randomly or partially using the snowball
technique®. Ethical approval to conduct the study was obtained from the ethics committee of Women University
of Azad Jammu & Kashmir Bagh (Ref. No.: WUAJ&K/IEC/05) before the commencement of the surveys. Legal
permission was also obtained from the community committee members to conduct the interviews. Written
Prior Informed consent (PIC) was obtained from all informants and/or their legal guardians after they had been
informed of the purpose and implications of the study. The ethical guidelines of the International Society for
Ethnobiology (http://www.ethnobiology.net/) were strictly followed. The interviews with the participants were
conducted in the local language “Pahari”. Participants were always asked to show the specified plants during the
interview.

The collection of plant specimens comply with relevant institutional, national, and international guidelines
and legislation. The study of the plants and their harvesting in the wild forest areas of Abbaspur for experimental
purposes and for the preparation of herbarium specimens was authorised by the responsible head of the forest
department (Ref. No.: DFO/278/2020). The medicinal plant species were collected in triplicate during the
survey. The specimens were carefully dried, processed and preserved using standard herbarium techniques®*C.
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The plant specimens were identified by taxonomist (Dr. Muhammad shoaib Amjad) using the Flora of Pakistan
(https://www.efloras.org) °! at the department of Botany, Women University of Azad Jammu and Kashmir
(Supplementary Table 1). The family and botanical nomenclature were assigned according to angiosperm
phylogeny group III and world flora online (https://www.worldfloraonline.org/) database respectively. The
identified species were further confirmed in the Herbarium of Aromatic and Poisonous Plants of Pakistan
Agriculture and Research Council (PARC). The voucher specimens were deposited in the herbarium of the
Botany Department of the Women University of Azad Jammu and Kashmir Bagh.

Data analysis
The primary data collected during the survey was analyzed quantitatively by using the indices listed below to
determine the homogeneity and validity of the data.

Informant consensus factor (ICF)

The informant consensus factor (ICF) was applied to check the agreement between the participants and the plant
used for a specific disease group. The ICF was determined using the following formula according to Trotter and
Logan®? & Vitalini et al.%.

where Nur stands for usage reports for a specific disease group, and Nt for the total species used for this disease
group. The value is between 0-1. A high value (close to 1) means that the plant species are selected according to
certain criteria and that there is a lively exchange of information between the participants. A low value (close to
0) means that the plants are selected at random and there is no exchange of information between the participants.

Relative frequency of citation (RFC)
It shows the native importance of the plant species and was determined according to the following formula by
Vitalini et al.?® & Jabeen et al.%!,

where “FC” is the number of particioants who indicated specific uses of a plant species and N are the total
participants.

Use value (UV)

It is a the quantitative measure of the relative importance of locally known plant species and was calculated

according to the formula of Savikin et al.>* & Jabeen et al.*!:

_ XU

uv N

where Ui is the total number of uses mentioned by each participant for a given species and N are is the total
number of participants.

Relative importance (RI)
It was calculated according to the formula of Ali et al.>® & Jabeen et al.*! :
RI = (RelPH + RelBS) x %

where “PH” is the pharmacological attribute of the selected plant and “Rel PH” are the relative pharmacological
attributes associated with that plant.

Rel PH = PH of a given plant

Mazximum PH of all reported plant species

where “BS” is the total number of body systems cured by the selected species and “Rel BS” is the relative number
of body systems healed by that species

BS of a given plant
Mazimum BS of all reported plant species

RelBS =

Fidelity level (FL)
Shows the preferred species for the treatment of a particular disease. It was calculated using the following
formula according to Alexiades and Sheldon®® & Jabeen et al.*!:

FL (%) = 52 x 100
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where “Np” is the number of participant who indicates the use of plants for the treatment of a particular disease
and “N” is the total number of participants who indicated plant species for a disease.

Jaccard index (JI)

It was determined by comparing the documented data with previously published research from neighbouring
areas on a regional and global scale to determine the novelty of the work. It was determined using the formula
given in Gonza et al.” & Jabeen et al.!,

¢ x 100
J = ——7—
(a+b)—c
where “a” are the species of the study area, “b” are the species of the neighbouring area and "c" are the common
plant species in both areas.

Conservation status

The conservation status of medicinal plants in the study area was evaluated using the IUCN Red List Criteria
(version 3.1). Systematic transect walks were conducted across the region during multiple seasons to capture
temporal variation in species occurrence. Information on species distribution, abundance, and availability was
obtained through interviews with knowledgeable local respondents, primarily plant collectors, and subsequently
validated through direct field observations.

During field assessments, a suite of ecological and anthropogenic parameters was recorded, including area of
occupancy, occurrence status (rare, moderate, or abundant), extent of range, trends in plant availability (stable,
declining, or increasing), evidence of conservation measures, habitat modification, plant parts harvested,
collection practices, and major threat factors (e.g., overharvesting, deforestation, overgrazing, fire, and pollution).
Based on the combined qualitative and quantitative evidence, each medicinal plant species was assigned to the
appropriate JIUCN threat category.

Results

Ethnographic composition

A total of 62 participants, including 40 men and 22 women, were interviewed according to gender, age and
occupation (Table 1). The ethnomedical information was mainly collected from the men, as women are very
poorly represented in the region due to the prevalence of gender discrimination, the concept of honor and
shame, hospitality, and veiling. However, women in the region knew more about the ethnomedicinal uses of
plants (mean known species=5.2; mean reported use=8.19) than men (mean known species=3.95; mean
reported use=7.31). Participants were divided into three groups according to age: under 40, between 40 and
60, and over 60. The elderly (over 60 years) had considerable knowledge of medicinal plants (mean known

Category I1C Numbers | ANSRI (%) | ANURI (%)
Male 40 3.95 7.31
Gender Female 22 5.2 8.19
Total 62
Less than 40 years 18 3.8 3.12
Age group 41-60 years 33 8.98 5.35
Above 60 years 11 12.75 10.90
Iliterate 10 6.35 4.11
Elementary education | 13 13.25 6.33
Education level Secondary education | 16 12.91 6.08
HSE 11 6.21 5.75
Bachelor degree 8 14.05 437
Higher education 4 10.63 6.70
THPs 11 2542 4.80
Herders 7 10.85 9.92
Mid wives 8 14.6 8.01
Teachers 5 7.40 8.29
Professions Housewives 13 6.55 7.20
Farmers 8 5.34 5.15
Shopkeeper 3 4.23 4.10
Students 4 4.55 3.15
Labors 3 5.02 4.14

Table 1. Demographic characteristics of participants in Abbaspur. IC Informant’s category, ANSRI Average
number of species reported by each informant, ANURI Average Number of Use reported by each informant,
HSE Higher secondary education, THPs Traditional health practitioners.
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species =12.75; mean reported use =10.90), followed by middle-aged people (mean known species = 8.98; mean
reported use=>5.35) and young people (mean known species =3.80; mean reported use=3.12).

Among the different occupational groups, traditional healers (Hakeems) showed high competence in the
medicinal use of plant species (mean known species =25.42; mean reported use = 14.80), followed by midwives
(mean known species=14.60; mean reported use=8.01). There is a great need for traditional healers and
midwives in the local health system. They still play an important role in the local health system today. Their
functions change according to time and culture. Most of the doctors were men who had extensive knowledge
of herbal medicines, which they prepared for the treatment of various diseases using natural methods based on
medicinal plants. Midwives also recognize the problems that women have during pregnancy and treat them with
various herbal remedies.

Diversity of ethnomedicinal flora

A total of 125 plant species from 61 families and 77 genera were documented in the study area. The detailed
ethnomedicinal information is given in Table 2, which includes the scientific name, local name, family, habit,
part used, method of preparation and mode of administration of the herbal prescriptions, disease cured and
previous use reports. Asteraceae was the most commonly used family (19 species) in the study area, followed
by Lamiaceae (10 species) and Rosaceae (9 species) (Fig. 2). Most of the species used were herbaceous (72%),
followed by shrubs (29%), trees (20%) and climbers (4%) (Fig. 3).

Plant parts used, method of preparation and utilization of herbal remedies

In the current study, leaves were the most commonly used plant parts (39%), followed by the whole plant (27%)
and the root (23%) (Fig. 4). Local people use different methods for preparing herbs. The most common method
of preparaing herbal remedies was as extracts (40%), followed by powders (21%), decoctionS (17%), juices (17%),
pastes (14%), infusions (12%), herbal teas (6%), oral consumption (5%), topical (external) application (5%),
poultices (4%), chewed (3%), oils (3%), vegetables (3%) and latex (2%) (Fig. 5). Of all recorded prescriptions,
65% were administered internally, whereas 35% were applied externally.

Informant consensus factor (ICF)

The ICF score ranges from 0.51 to 0.83. The ICF score in our study is high, suggesting that participants tend to
agree on a few plant species used to cure specific ailments (Heinrich et al., 2006). The highest ICF value (0.83)
was calculated for diseases of the digestive system and liver. This was followed by digestive disorders (0.83)
(Fig. 6; Supplementary Table 2). This could be due to the unavailability of clean drinking water and hygienic
food. The most commonly used plants for this category are Allium sativum, Verbena officinalis, Swertia cordata,
Mentha longifolia, Euphorbia prostrata, Ajuga bracteosa, Berberis lycium, Zanthoxylum armatum, Salix nigra,
Pyrus pashia, Prunus persica, Mentha arvensis, and Viola odorata.

Relative frequency of citation and use value

The value of RFC ranged from 0.1 to 0.89. The highest relative frequency of citation was calculated for Mentha
longifolia (0.89). Other plant species with a high RFC are Berberis lycium (0.85), Mentha arvensis (0.82), Malus
domestica(0.79), Prunus persica (0.77) and Zanthoxylum armatum (0.62) (Table 3). Use value ranges from 0.03
to 0.96. The highest UV was documented for Mentha longifolia (0.96). It was followed by Berberis lycium (0.95),
Malus domestica (0.88), Prunus persica (0.87), Allium cepa (0.83), Amaranthus viridis (0.83), Ficus palmata (0.74)
and Zanthoxylum armatum (0.72) (Table 3).

Relative importance (RI) and fidelity level (FL)

Relative importance values range from 15 t0100. In the study area, high relative importance values (100) were
recorded for Berberis lycium and Mentha longifolia. Other species with high relative importance is Zanthoxylum
armatum (91.5) (Table 3).

In the current study, FL of 50 plant species was reported. The FL value ranges from 18.7 to 100%. Highest
FL (100%) was recorded for four plants used to cure some major ailments. These plants were Berberis lycium
(hepatitis), Fragaria vesca (kidney diseases) and Malus domestica (body weaknesses) (Fig. 7; Supplementary
Table 3). Other species with high fidelity value are Mentha arvensis (stomach pain), Pyrus pashia (liver tonic),
Melia azedarach (jaundice), Glycine max (stimulate the apetite), Sarcococca saligna (blood purification), Ficus
carica (diabetes), Rumex dentatus (body pain), Morus alba (body weaknesses), Allium sativum (joint pain).

Jaccard index (JI)

The ethnomedical data collected in the present study were compared with 22 previously published papers from
neighbouring areas of Pakistan and from other countries to verify the global perspective. The data showed
that the percentage similarity of applications ranged from 0.07 to 34.4% and the percentage dissimilarity of
applications ranged from 7.6 to 38.8%. The JI value ranged from 2.87 to 41.02. The highest degree of similarity
was found in studies conducted in related areas of Kotli and Toli Peer districts with similarity value of 34.4% and
32.2%, respectively (Table 4). A low similarity value was found in the studies conducted in Hingol National Park
with a similarity value of 0.07%.

Novelty assessment

The main objective of the present study was to compare the results of the data with previously published studies
from neighboring areas and to highlight some new uses not previously reported from this region (Table 5). The
comparative assessment of the data identified seven plant species with specific uses reported for the first time.
An extract from the leaves of Asplenium dalhousiae was reported for the treatment of snakebite. Powder from
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Sr | Scientific names/Voucher Method of | Mode of Previous Conservation
No. | number Local name | Family Habit | Part Used preparation | application | Disease treated | use report | status

LE PD IN Stomach pain 1%, 2%, 3@,

4*59, 6%, 70,

80, 9%, 10%,

. . . Joint pain, High 119, 12%,

1. Allium sativum L./AA-01 Thom Lillaceae H blood pressure 13*, 140, Least concern

BL EX EX | 15% 16@

Fever, Sore > >

throat 179, 180,

19%,20%,21%,

220

1%, 20, 30,
1@, 59, 60,
7%, 8%, 9%,
10@, 110,
12%, 134,
140, 15@,
16*, 17%,
18%, 199,
200, 21%,
220

Kotoor

2. Trifolium pratense L. | AA-02 phool

Fabaceae H WP JU IN Cough Rare

1%, 20, 3@,
40, 5@, 69,
70, 8%, 9%,
Sexual 10%, 119,
disorders, Body | 12@, 13@,
weakness, 149, 150,
Chest infection | 169, 170,
18%,19%,
20%, 210,
220

3. Morus alba L./AA-03 Shehtoot Moraceae T FR EX IN Rare

Jaundice, Blood | 1%, 20, 30,
purification 410,50, 69,
7%, 80, 90,
1090, 11%,
12@, 130, Least
Toothache, 149, 15%, Concern
Wound healing 16%,170,
18*,19%,
200, 219,
22*

Wwp ET IN

4. Oxalis corniculata L./AA-04 khati booti Oxalidaceae H
LE CH EX

1,2@, 3@,
4%, 5%, 69,
70, 8@, 99,
100, 11@,
Cough, Kidney | 129, 130,
pain 14%, 15%,
16%, 17%,
180, 19@,
209, 219,
22*

Pinus wallichiana (Wall. ex

D.Don) A.B.Jacks./AA-05 Vulnerable

Biyar Pinaceae T RS PO IN

10, 2@, 30,
40,5@, 6@,
7%, 8%, 90,
100, 110,
129, 13%, Least
14*, 15%, Concern
16*, 17%,
180, 199,
20%, 21%,
22%

6. Coriandrum sativum L./AA-06 Dhania Umbelliferaceae H LE JU IN Weight loss

1%, 2%, 3%,
40, 50, 69,
70, 8@, 9@,
10@,11@,
12%,13%,
14*, 150,
160, 17%,
18%, 199,
209, 219,
22*

7. Punica granatum L./AA-07 Jungle anar Lythraceae S SD JU IN Diabetes Least concern

1%, 2%, 3%,
Irregular 49, 50, 6%,
menstrual 70, 80, 9@1
8. Verbena officinalis L./ AA-08 Neeli booti | Verbenaceae H WP DE IN cycle, Digestive | 0¥11012@1 | Vulnerable
problem, 3*14*15@16
Dropsy @17%18*19*
200210220

Continued
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Sr | Scientific names/Voucher Method of | Mode of Previous Conservation
No. | number Local name | Family Habit | Part Used preparation | application | Disease treated | use report status

1*,2@, 3@,
4%, 5%, 6@,
7%, 80,90,
109, 11%,
12%,13%,
1490, 15%,
16@, 17*,
18@, 199,
200,21@,
220

Taraxacum officinale EH.Wigg./

AA-09 Hand Asteraceae H RH DE IN Jaundice

Vulnerable

1%, 2%, 3%,
10,50, 60,
70, 80, 99,
10@, 110,
12%,13%, Least
14@, 15@, Concern
160, 179,
18%, 19%,
20%,21%,
22%

Piles,
10. | Tagetes minuta L./AA-10 Setbergha Asteraceae H LE Ju IN Indigestion,
Skin infection

10, 29, 30,
40, 50, 69,
Digglstive Zgé??’lgf)’
Herb Gentianaceae H AP EX IN probiem, 129, 130, Vulnerable
Diabetes,
Nausea 149, 150,
160, 179,
189, 190,
200,210, 22

Swertia cordata (G.Don) Wall. ex
C.B.Clarke/AA-11

Wounds 19, 20, 30,
cleaning 40, 590, 60,
70, 80, 99,
109, 110,
129, 130, Least
149, 159, Concern
JU IN Chronic fever 169, 170,
189, 190,
200, 219,
220

PA EX

12. | Sonchus arvensis L./ AA-12 Dodhak Asteraceae H WP

1*,2%, 3@,
1@, 5@, 60,
70, 80, 9@,
100, 110,
12%, 13%,
4@, 15@,
169, 17%,
18*, 190,
20%, 21%,
220

Mouth ulcer,
Skin diseases,
13. | Solanum nigrum L./AA-13 Kach mach | Solanaceae H ST CH EX Diabetes,
Treating
asthma, Fever

Least concern

10, 20, 30,
40, 50, 60,
790, 80, 99,
109, 119,
Constipation, 120, 139, Least
Body weakness | 149, 150, Concern
169, 179,
189, 190,
200, 219,
220

14. | Sonchus oleraceus L./AA-14 Dodhak Asteraceae H LE DE IN

1%, 2%, 3%, 4%,
5@, 60, 7%,
8%, 9@, 10*,
11%, 12%,
13@, 14*, Vulnerable
15*, 16*,
17@, 18*,
19%, 209,
210,220

Abdominal

15. | Salvia cana Wall. ex Benth/AA-15 | Kathra Lamiaceae H IN VP IN
worms, Cough

PA EX 1%, 2%, 3%, 4%,
5@, 60, 7%,
8%,9@, 10%,
Antiseptic, 11%,12%,
]Iﬂlﬁl;;la Polygonaceae H WP Headache, 13@, 14, Iéeoarfzem
EX EX Body pain 15%, 16%,
17@, 18%,
19%, 200,
210,220

16. | Rumex dentatus L./AA-16

Continued
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Ranunculus muricatus L./AA-17

Korkandoli

Ranuncuaceae

EX

EX

Eczema

1%, 2%, 3%,
49, 5%, 6%,
7%, 80, 90,
10%, 119,
12@, 13%,
4@, 15@,
1690, 17@,
18%, 19%,
20%, 21%,
22%

Least
Concern

Ranunculus arvensis L./AA-18

Jangli
dhanya

Ranunculaceae

EX

Hay fever

1%, 2%, 3%, 4%,
5%, 6%, 70,
80, 9% 10@,
11@, 12%,
13%, 14%,
15%, 16*,
17%, 189,
19%,20@,
219,220

Least
Concern

Plantago lanceolata L./AA-19

Chamchiptra

Plantaginaceae

PA

Dysentery

1@, 2%, 3%,
1@, 5@, 6*,
7%, 8%, 90,
10@, 11%,
120,130,
14%, 15@,
16@, 17*,
18%, 19%,
20%, 21%,
22%

Vulnerable

20.

Parthenium hysterophorus L./
AA-20

gandi booti

Asteraceae

JU

Fever,
Constipation

10, 20, 30,
4@, 5%, 6%,
7%, 8%, 9%,
10%, 11%,
12%,13%,
14@, 15@,
16%, 17%,
180, 199,
200,219,
220

Least
Concern

21.

Cyperus rotundus L./AA-21

Kah

Cyperaceae

MX

Dysentery

10,20, 3@,
4%, 5%, 6%, 7%,
8%, 9%, 10%,
117, 12%,
130, 140,
15@, 16@,
170, 18%,
19%, 20%,
21%,22*

Least
Concern

22.

Onychium japonicum (Thunb.)
Kunze./AA-22

Fern

Pteridaceae

EX

Common cold,
Dysentery,
Jaundice

1%, 2%, 3%,
40, 5@, 60,
7@, 8*, 9%,
100, 11@,
12%, 13%,
14*, 150,
16*, 170,
18%,19%,
20%, 21%,
22*

Least
Concern

23.

Micromeria biflora (Buch. -Ham.

ex D.Don) Benth./AA-23

Chai booti

Lamiaceae

LE

PA

WP

JU

EX

Toothache,
Skin infection,
Sinus infection,
Fever

1*,2@, 3%,
4%, 5%, 60,
7@, 80, 9%,
10%, 11%,
12%, 130,
14*, 15@,
160, 17@,
18%,19%,
20%, 21%,
22*

Rare

24.

Mentha longifolia (L.) L./AA-24

Breena

Lamiaceae

PD

TE

Gastrointestinal
problem,

Cold, Cough,
Headache,
Blood infection

10,20, 3%,
4%, 5%, 60,
70, 8*, 9%,
109, 11%,
12%, 134,
14%, 15@,
16*, 17%,
18%, 19%,
209, 219,
22%

Rare
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10, 20, 30,
40, 50, 69,
70, 80, 90,
100, 119,
129, 130, Vulnerable
149, 15, 160,
170, 189,
199, 200,
219, 220

Indigestion,
Diabetes,
Treatment of
kidney

25. | Medicago polymorpha L /AA-25 Sirri Febaceae H SD PD IN

RT DE 1%, 2%, 3%,
49, 5%, 60,
7%, 8%, 9%,
Dandruff, 120.)1131:) Least
26. | Malva parviflora L./AA-26 Sonchal Malvaceae H EX Remove o
WP PO ; 14@, 15%, Concern
swelling 6% 17%

6%, 17%,
180, 199,
200,21@,
220

AP TE IN Nerve disorders | 1*, 2%, 3%,
4%, 50, 60,
70, 8@, 9@,
10@,11@,
Oreoseris gossypina (Royle) 120, 139,
X.D.Xu & V.A.Funk /AA-27 Ladrun Asteraceae H LE PA EX Skin diseases | 140, 150,
16@, 170,
18%,19%,
20%, 210,
22%

27. Vulnerable

RB 1%, 2%, 30,
I 49, 50, 6%,
7%, 80, 9%,

Skin 100, 11 @,
28. ﬁig;;umulmcus C.B.Clarke/ Peeli booti Asteraceae H LE U EX gggg?:ia:;n’ 1421:)123,.)
Blood clotting | 16%, 17%,
189, 19@,
200, 21%,
220

Rare

1%, 2%, 3%, 4%,
5%, 6%, 7%,
8%, 9%, 10%,
11%, 12%,
13%, 14%,
15@, 169,
170, 18@,
19%, 20%,
219, 220

Near
Threatened

Wwild Anemia,

29. | Fragaria vesca L./AA-29 strawberry Rosaceae H FR Ju EX Kidney stones

AP IN IN Stomache 1%, 2%, 3@,
1@, 5%, 6%,
7@, 80, 90,
109, 119,
12%,13%,
14@, 15%,
Throat 16*, 17%,
18@, 199,
209, 219,
220

30. | Euphorbia prostrata Aiton./AA-30 | Hazar dani | Euphorbiaceae H Headache, Vulnerable

SD PD EX

10, 20, 39,
40,50, 60,
70, 80,
90, 100,
110, 120,
130, 140,
150,169,
170, 189,
199, 200,
219, 220

31. | Euphorbia indica Lam./AA-31 Dodhal Euphorbiaceae H WP LX EX Eye infection Vulnerable

10,20, 3%,
4%, 50, 60,
7%, 8%, 9%,
10%, 119,
12*%,139, Least
14@, 150, Concern
160, 17@,
18* 19@,
209, 219,
220

Abdominal
Barbaya Cyperaceae H WP PD IN pain, Kidney
pain

Eriophorum scheuchzeri Hoppe/

32| AA32
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l®,20,
3@, 4%, 5%,
6*, 7@, 8%,
Sexual 9%,10%, 119,
weakness, 12@, 130, Least
Mental 14%, 15%, Concern
disorders 16%,17%,
189, 19@,
200, 219,
220

Potentilla indica (Andrews)

3| Th.Wolf /AA-33

Budimeva Rosaceae H LE DE IN

FD VP IN Diabetes 10, 20, 39, Vulnerable

49, 50, 60,
70, 80, 99,
109, 110,
Dryopteris stewartii Fraser-Jenk/ . . T 129, 130,

Kungi fern Dryopteridaceae | H o treat 8
AA-34 ¢ yop RT EX EX tapeworms, 149, 150, Least

. 160, 170 Concern

Muscle pain > 17V,
180, 190,
209, 219,
22*

34,

l®, 2@, 3%,
4*,5@, 60,
7%, 8%,9,
*100, 11@,
12@, 139,
14%, 15%,
16*, 17%,
18*,1990,
200,21@,
220

35. | Chenopodium album L./AA-35 Skhabotey Chenopodiaceae | H WP DE EX Skin diseases Rare

RT EX 19, 20, 39,
40, 50, 60,
70, 80, 99,
Throat diseases, | 100, 119,
Cynoglossum lanceolatum Forssk/ . Kidney pain, 120, 139,
AA-36 Churuun Boraginaceae H Leaves PD IN Tooth Qiseases, 149, 150,
Gum diseases 169, 170,
189, 199,
200, 219,
220

36. Rare

Inflorescence | PA EX Skin infection 10, 20, 39,
4%, 5%, 60,
7%, 80, 9@,
10@, 11%,

Cynodon dactylon (L.) Pers./ Khabal Poaceae H Menstrual ﬁg, }gg, Vulnerable

AA-37 WP U IN
J problem 16@, 170,

18@, 199,
200,21@,
22*

37.

1@, 20,

3%, 4%, 5%,
6%, 7@, 80,
90, 100,
Diarrhea, 11%,12%, 13%,
Hemorrhage 14%, 15%,
16%, 17%,
18@, 199,
200, 219,
220

38. | Erigeron canadensis L./AA-38 Kalli booti Asteraceae H WP IN IN Vulnerable

WP DE IN Piles 1%, 2%, 3%, 4%,
5%, 6%, 7%,
8%,9%,10%,
Cirsium vulgare (Savi) Ten./ 1%, 127, Least
i Kandayari Asteraceae H 13*, 14*, c

AA-39 RT PO EX Sore jaws 15%, 16%, oncern
17%, 18%,
19*%, 20%,
21%,22*

39.

19, 20, 30,
40, 50, 69,
70, 80, 99,
100, 119,
ieAn_ez)o chrysanthemoides DC / Herb Asteraceae H SD DE IN g;t:;l;zl ﬁg, };g:
169, 170,
180, 199,
209, 219,
220

40. Vulnerable
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10, 20, 30,
4*, 5%, 6%,
7%, 8%, 90,
Gastrointestinal | 109, 110,
41. | Cichorium intybus L./AA-41 Kasni Asteraceae H LE JU IN problem, Gall 12%, 130, Rare
stones 14%, 159,
169, 17, 189,
19@, 20%,
21%,22@

1%, 2%, 3%, 4%,
5%, 60, 70,
80,99, 10%,
11%, 12%,
13%, 14%, Vulnerable
15%, 169,
179, 18,
19%, 20%,
219, 22%

Nose bleeding,
Diarrhea, Chest
infection, Low
blood pressure

Capsella bursa- pastoris Medik./

2| AA-a2

Doddi patti | Brassiceae H wp JU IN

1%, 2%, 3%, 4%,
5%,60,70,
80,90, 10%,
Whooping 11%, 12%,

43. | Cannabis sativa L./AA-43 Bhang Cannabaceae H WP DE IN cough, Skin 13%, 14%,
diseases 159, 160,
17%,18%,
19%, 20%,
21%,22@

Least
Concern

1%, 2%, 3%, 4%,
5%, 6%, 7%,
80, 9%, 10%,
11%, 12%,
13%, 14%,
15%, 16*,
17%, 180,
19%, 20%,
21%,22*

Least
Concern

Dysentry, Liver

44. | Campanula pallida Wall./AA-44 | Beliflower Campanulaceae H WP EX IN .
disorders

10, 20, 30,
49, 50, 60,
79, 80, 99,
100, 110,
120, 130, Least
149, 159, Concern
169, 170,
180, 199,
200,219,
220

Bidens biternata (Lour.) Merr. &

45| Sherff/AA-45

Suryala Asetraceae H RT PA EX Toothache

1%, 2@, 3%,
4*, 5%, 6@,
70, 8@, 9%,
Regulation 10%, 11%,
of menstrual 12%,13@,
cycle, Jaundice, | 14%, 15%,
Diabetes 16@, 17*,
18%,19%,
20%, 21%,
22*

46. | Artemisia vulgaris L./AA-46 Jhau Asteraceae H RT EX IN Rare

1%, 2%, 3%, 4%,
5%, 6%, 7%,
8%, 9%, 10%,
Androsace

rotundifolia Hardwicke/AA-47

Swelling of

47. Thandi jari Primulaceae H RH EX EX .
eyelids

13%, 14%, Rare

21%, 22*

1%, 20, 30,
49, 5%, 6%,
7%, 80, 9@,
100, 110,
Cough, Eye 12%, 13%, Least
vision 14*,15%, Concern
16%, 17%,
18%, 19%,
200, 219,
220

48. | Amaranthus viridis L./ AA-48 Ganyar Amaranthaceae H LE VP IN
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10, 20, 30,
40, 50, 69,
70, 80, 90,
100, 110,
120, 130,
149, 150,
160, 170,
189, 190,
209, 219,
220

49. | Origanum vulgare L./AA-49 Sahthar Lamiaceae H WP PD IN Stomach Rare

1%, 2%, 30,
40,5@, 6%,
7%, 8@, 99,
10@, 11%,
125,13 @, Least
149, 150, Concern
160, 170,
18*,1990,
20@, 219,
220

To remove
50. | Allium cepa L./AA-50 Piyaz Lilliaceae H BL PA EX water from
Wounds

1%, 2@, 30,
40,5@, 6%,
7%, 80, 99,
10@, 11%,
12%, 13@,
14*, 150,
160, 17%,
18@, 199,
200,21@,
220

Skin infection,
Ratti booti Lamiaceae H LE DE IN Stomach
problem

Ajuga bracteosa Wall. ex Benth./

Sl AT

Endangered

19, 29, 39,
40, 50, 60,
70, 80, 99,
100, 110,
129, 130, Least
149, 159, Concern
160, 170,
1890, 199,
209,210,
220

52. | Rubia cordifolia L./AA-52 Chero Rubiaceae C WP EX IN Pneumonia

19, 20, 30,
40, 50, 60,
70, 80, 99,
109, 119,
IKZ’;‘;C“ purpurea (L.) Roth./ Eieer Convolvulaceae C FD EX EX zﬁ?ﬂigg;ﬂg’ ﬁg) igg’
169, 170,
180, 199,
209, 219,
220

53. Vulnerable

RT EX EX Earache 1@, 2%, 3%,
40, 50, 6@,
7@, 80, 90,
10%, 119,
12%, 130,
WP DE IN Pneumonia 147, 15%,
16@, 170,
18%, 19@,
200,21@,
2%

54. | Achyranthes aspera L. /AA-54 Puthkanda Amaranthaceae H Least concern

IN Common cold 1%, 2%, 3%, 4%,
5%, 60, 7%,
8%, 9%, 10%,
11@, 12%,
Cough, 13*%, 14%, Endangered
Arthritis 15% 16@,
17%,18%,
19%, 20%,
21%, 220

55. | Achillea millefolium L./AA-55 Kangi booti | Asteraceae H FL EX EX

Wound healing, | 1%, 2%, 3@,
LE PA EX Skin diseases, 40, 50, 6*,
Hepatitis 7*, 8%, 9@,
10%, 11 @,
12%,130,
Joint problem, 14@, 150,
RT EX IN Fever, 160, 170,
Digestion 187, 19%,
20%, 21%,
22*

56. | Berberis lycium Royle./AA-56 Sumbal Berberidaceae N Vulnerable
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Intestinal 19, 20, 39,
complaints 49, 50, 60,
70, 80, 99,
109, 119,
129, 130,
1490, 159,
ST PA EX Snake bite 160, 170,
189, 190,
200, 219,
220

RT EX IN

57 Daphne papyracea Wall. ex G.
* | Don./AA-57

Wild pepper | Thymelaeaceae S Rare

1%, 2%, 3@,
1@, 5@, 6%,
7%, 8%, 90,
100, 110,
120, 13@,
140, 150,
160, 17@,
18@, 199,
200, 21%,
220

Debregeasia saeneb (Forssk.)

8- | Hepper & J.R.1.Wood/AA-58

Sindwari Urticaceae S LE PD EX Skin diseases Vulnerable

1@, 20, 30,
1@, 5%, 6@,
7*, 8@, 99,
10%, 11%,

Mouth sore, 120, 13 @,
ER ET IN Diuretic 1490, 159,
169, 17%,
18%,19%,
20%, 21%,
22*

59 Elaeagnus umbellata Thunb./
© | AA-59

Kankoli Elaegnaceae N Least concern

FR EX IN Mouth ulcer 1%, 20, 3@,
40, 50, 6@,
70, 8@, 9%,
100, 11@,
. . * *

Bﬁrh h Moraceae T Constipation, 120, 13 .
pragname LE LX EX Diabetes, 14; 15%,
Insects bites 16%,179,
18%, 19%,
20%, 21%,
22*

60. | Ficus carica L./AA-60 Least concern

1@, 2%, 3%,
4%, 5@, 60,
70, 8@, 9@,
100, 119,
Whooping 12%, 13%,
cough 140, 15@,
16@, 17@,
18@, 19@,
200, 2190,
220

6L ?zf‘%olfem heterantha Brandis./ Jand,Kanthi | Fabaceae S RB PD IN Rare

FR PD 10,20, 3@,
4@, 5%, 6%,
7%, 8%, 90,
100, 11@,

. . . ) Stomach, Blood | 12@, 130,
62. | Myrsine africana L./AA-62 Gogel Primulaceae S LE DE IN purify 140, 15@.
1600, 17@,
18%,19%,
20%, 21%,
22*

Endangered

1%,20, 3@,
40, 5@, 69,
7@, 80, 9@
,10@, 119,
Kill wound, 120, 13 @,
Toothache 140, 150,
16%, 170,
189, 19*%,
20@, 21%,
22*

63. | Nerium oleander L./AA-63 Kneer Apocynaceae N BA EX IN Rare

10, 20, 30,
40, 50, 69,
70, 80, 90,
100, 110,
120, 130,
149, 150,
169, 170,
189, 190,
209, 219,
220

Elsholtzia ciliata (Thunb.)

64 | Fyl/aA-64

Peemar Lamiaceae N RT DE IN Liver diseases Endangered
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65.

Isodon rugosus (Wall. ex Benth.)
Codd./AA-65

Chitta Manja

Lamiaceae

LE

PA

EX

Tooth pain

FR

EX

Jaundice

1@, 20,30,
40, 5%, 6,
7@, 8%, 9%,
109, 110,
120, 139,
4@, 15%,
160, 170,
18%, 19%,
20%, 21%,
220

Rare

66.

Ricinus communis L./ AA-66

Harnoli

Euphorbiaceae

EX

EX

Gout diseases,
Dandruff

190, 29, 3%,
44, 5@,
6@, 7%, 8*,
9@, 10%,
114, 12@,
13%, 140,
15%,169,
170, 180,
19%, 200,
21@,22@

Least concern

67.

Rosa brunonii Lindl./AA-67

Chal

Rosaceae

FL

PD

EX

Skin infection

BA

IN

Blood purify

1%, 2%, 3%, 4%,
5%, 6%, 70,
80, 9@, 10%,
11%, 120,
130, 140,
15%, 16*,
170, 18%,
19%, 209,
219, 220

Vulnerable

68.

Rubus fruticosus G.N.Jones./
AA-68

Black berry

Rosaceae

ET

Sore throat

10,20, 30,
410,50, 6%,
7*, 8@, 9@,
0@, 11@,
120, 139,
140, 15@,
16@, 17@,
18@, 19%,
20%, 21%,

22*

Vulnerable

69.

Rubus ellipticus Sm/AA-69

Akhryar

Rosaceae

RT

DE

Leaf bud

Fever, Peptic
ulcer

1%, 2%, 3%,
4@, 5%, 6%,
7%, 8%, 9%,
100, 11%,
12%, 13%,
14%, 15%,
160, 17%,
18%, 19%,
20%,21%,
22*

Vulnerable

70.

Rumex hastatus D. Don./AA-70

Chukri

Polygonaceae

RB

EX

Scabies

10, 2%, 3%,
1@, 50, 6%,
7@, 80, 9%,
10@, 11%,
12@, 139,
140, 15%,
160, 17@,
18@, 19%,
20%, 21%,
220

Rare

71.

Viburnum grandiflorum Wall. ex
DC./AA-71

Guch

Adoxaceae

SD

JU

FR

ET

Typhoid, Lung
cancer, Asthma,
Stomachache

10, 2%, 3%,
1@, 50, 6%,
7@, 80, 9%,
10@, 11*,
12@, 139,
149, 15%,
16@, 17@,
18@, 19%,
20%, 21%,
2@

Vulnerable

72.

Zanthoxylum armatum DC.
Roxb./AA-72

Timbar

Rutaceae

BA

IN

To kill intestinal
worms,
Arthritis,
Diuretic, Joint
pain

Twigs

RB

EX

Kidney
problem,
Toothache,
Circulation
problem

1%, 2%, 3%, 4%,
5%, 6%, 7%,
8@, 90, 100,
110, 2@,
13@, 14%,
15%, 16*,
17@, 180,
19%, 200,
21@,22@

Endangered
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To remove 19, 2%, 30,
swelling 40, 50, 6%,
7%, 8%, 90,
109, 11%,
12%,13%,
14*, 150,
PD IN Dysentry 16*, 170,
18*,19%,
20%, 21%,
22*

PO EX

73. | Salix nigra Marshall./AA-73 Beesa Salicaceae T BA Vulnerable

1%,20, 3@,
4%, 5%, 6%,
7@, 80, 9%,
100, 11%,
12%, 13%,
l14@, 15,
16%, 17 @,
18%, 19@,
209, 219,
22@

74 Quercus incana W. Bartram./
T | AA-74

Rein Fagaceae T Galls DE IN Joint swelling Vulnerable

Dark circles 10,29, 3@,
around eyes, 1@, 5@, 6%,
Liver tonic, 7*, 8%, 9@,
Purgative, 10@, 110,
Gastric 129, 130, Least
problem 14*, 15%, Concern
16%, 170,
18@, 19@,
LE EX EX Hairfall 200, 219,

220

FR ET IN

Pyrus pashia Buch. -Ham. ex

75| B.Don./AA-75

Tangi Rosaceae T

Body weakness, | 1%, 2%, 3%, 4%,

JU IN Arthritis 5%, 6%, 7%,
8%, 9%, 10%,
11%, 12%,
Saib Rosaceae T FR 13%, 14%,

A EX Falce spots,' 15*%, 16*,
Joint swelling 17*, 189,
19@, 20@,
21%,22*

Malus domestica (Suckow)
Borkh./AA-76

Least

76. Concern

FR JU 1@, 20, 30,
49, 5%, 6%,
7%, 80, 9@,
10%, 119,
120, 13%, Least
14@, 15%, Concern
16*, 17@,
18@, 190,
209, 219,
220

Gastriontestinal
77. | Prunus persica (L.) Batsch./AA-77 | Aru Rosaceae T IN problem, Body
FL EX weakness

1%, 2%, 30,
49, 5%, 6%,
7@, 80, 9%,
10%, 119,
12%, 13%, Near
14%,15@, threatened
16*%, 17 @,
1890, 19@,
209, 219,
220

78. | Platanus orientalis L./AA-78 Chinar Platanaceae T LE PA EX Wound healing

1*, 2%, 3@,
40,5@, 6@,
70, 8%, 9%,
10@, 119,
Nose bleeding, | 120, 130, Near
Clearing mucus | 140, 15@, threatened
16@, 170,
18%, 199,
20%,21%,
220

79. | Pinus roxburghii Sarg./AA-79 Chir Pinaceae T SD EX IN

1%, 2%, 30,
40, 5%, 6%,
7@, 8*, 9%,
10%, 11%,
12%,13%,
14@, 15%,
16*, 17@,
18%,190,
20%, 21%,
220

80. | Convolvulus arvensis L./AA-80 Lilly Convolvulaceae C RT DE IN Maleria, Fever Rare

Continued
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Sr | Scientific names/Voucher Method of | Mode of Previous Conservation
No. | number Local name | Family Habit | Part Used preparation | application | Disease treated | use report status

1*,2%, 30,
40, 5%, 6%,
7@, 8%, 9%,
Diabetes, 10%, 11%,

ice. Li * 13%
81. | Melia azedarach L./AA-81 Daraik Meliaceae T FR EX IN g‘alilzjill;lf)’olgver ﬁ .’,1%5’*, Endangered
Purification 16*, 17@,
18%,190,
20%,21%,
220

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
12%,13%, Least
14@, 15*%, Concern
16%,17@,
18*, 199,
20%, 21%,
220

Body weakness,
Skin infection,
82. | Ficus palmata Forssk/AA-82 Phugwara Moraceae T LE LX EX To remove
thorn from
body

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
100, 11@,
Stomach 1290, 130,
diseases 14@, 15*,
16,17 @,
18,190,
20%, 21%,
220

83. | Diospyros lotus L./AA-83 Amlook Ebenaceae T FR ET IN Rare

10, 20, 39,
49, 50, 69,
70, 80, 99,
100, 119,
Urinary tract 129, 139,
infection 149, 150,
169, 170,
180, 199,
209, 219,
220

g4, | Impatiens edgeworthit Hook- £/ g Balsaminaceae  |H | WP EX N Vulnerable

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
Ailanthus altissima (Mill.) . . Snake bite, 12%,13*
Swingle./AA-85 Dravia Simaroubaceae T BA IN IN Dysentery 1@, 15%,
16, 17@
,18%, 199,
20%, 21%,
220

85. Rare

1%, 2%, 30,
40, 5%, 6*,
7@, 8%, 9%,
10%, 11%,
12%,13%,
4@, 15%,
16%, 17 @,
18%, 199,
20%, 21%,
220

Aesculus indica (Wall. ex

86. Cambess.) Hook./AA-86

Banak hori Sapindaceae T FR PD IN Indigestion Rare

1%, 2%, 30,
40, 5%, 6%,
7@, 8*, 9%,
10%, 11%,
12%,13%,
14@, 15%,
16, 17@,
18%,190,
20%, 21%,
220

Jaundice, Eye
Kikar Febacea T ST PD EX diseases, Liver
diseases

Vachellia nilotica (L.) P.J.H.Hurter

87. | & Mabb./AA-87

Vulnerable

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
Stomach pain, 10%,11%,
Vomiting, 12%, 13%,
Cold, Asthma, 14@, 15*,
Headache 16*, 17@,
18%, 199,
20%, 214,
220

88. | Mentha arvensis L./AA-88 Podina Lamiaceae H LE TE IN Rare

Continued
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Sr | Scientific names/Voucher Method of | Mode of Previous Conservation
No. | number Local name | Family Habit | Part Used preparation | application | Disease treated | use report | status

1%, 2%, 30,
49, 5%, 6%,
7@, 8%,
9%, 10%,
IN Gastric 11%, 12%, Least
problem 13%, 14@, Concern
15%,16%,
7@,
18,190,
20%,21%, 220

89. | Foeniculum vulgare Mill./AA-89 | Sounf Apiaceae H SD TE

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
12%,13%, Least
14@, 15*%, Concern
16%,17@,
18*, 199,
20%, 21%,
220

90. | Solanum lycopersicum L./AA-90 Tomato Solanaceae H FR EX EX Face good

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
12%,13%, Least
14@, 15%, Concern
16%,17@,
18,190,
20%,21%,
220

Body weakness,
Digestive
Loukat Rosaceae T FR JU IN disorders,
Motion, Gall
stones

Eriobotrya japonica (Thunb.)

oL | Tindl/AA- 91

10, 20, 39,
49, 50, 69,
70, 80, 99,
100, 119,
129, 130, Least
149, 150, Concern
169, 170,
180, 199,
209, 219,
220

92. | Malva sylvestris L./AA-92 Sonchal Malvaceae H LE EX EX Laxative effect

1%, 2%, 30,
40, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
12%, 13%,
14@, 15%,
16*, 17@,
18*, 199,
20%, 21%,
220

93. | Clematis grata Wall./AA-93 Total Ranunculaceea C LE PD EX Dog bites Rare

1%, 2%, 30,
40, 5%, 6*,
7@, 8%, 9%,
10%, 11%,
12%,13%,
4@, 15%,
16%, 17 @,
18%, 199,
20%, 21%,
220

Geranium wallichianum D.Don Gum pain,
94. : Rattan jote Geraniaceae H RT PD EX Wounds and

Rare
ex Sweet./AA-94 healing, Tonsils

1%, 2%, 30,
40, 5%, 6%,
7@, 8*, 9%,
10%, 11%,
12%,13%,
14@, 15%,
16, 17@,
18%,190,
20%, 21%,
220

Diuretic,
Abdominal
95. Viola odorata L./AA-95 Banafsha Violaceae H LE EX EX pain, Eczema,
Insect bite,
Abrasion

Endangered

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
12%,13%, Least
14@, 15%, Concern
16*%, 17 @,
18,1990,
20%,21%,
220

96. | Rosa macrophylla Lindl./AA-96 Sed barga Rosaceae S FR JU IN Constipation

Continued
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Sr | Scientific names/Voucher Method of | Mode of Previous Conservation
No. | number Local name | Family Habit | Part Used preparation | application | Disease treated | use report status

10, 20, 30,
40, 50, 69,
70, 80, 90,
100, 110,
120, 130,
149, 150,
10,170,
189, 190,
209, 219,
220

Sunhangia elegans (DC.) . P
97. H.Ohashi & K Ohashi /AA-97 Shrub Indigoferalinifolia

w

RT Tea IN Hypertension Rare

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
12%,13%, Least
14@, 15*%, Concern
16%,17@,
18*, 199,
20%, 21%,
220

Asthma,
98 | Rumex hastatus D. Don./AA-98 Hulla Polygonaceae H LE EX IN Reproductive
health

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
Intestinal 12%, 13%,
worms 14@, 15,
16,17 @,
18,190,
20%, 21%,
220

99. | Artemisia absinthium L./AA-99 Safed jhau Asteraceae H FL EX IN Rare

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
Bleeding gums, | 109, 110,
Skin infection, 12%,13%, Least
Immune l4@, 15, Concern
function 164,17 @,
18*, 199,
20%, 21%,
220

Rumex nepalensis Spreng./

100-| A A-100

Khateml Polygonaceae H LE EX EX

19, 20, 30,
49, 50, 60,
790, 80, 99,
100, 110,
120,130,
149, 150,
169, 170,
180, 199,
200,219,
220

Cedrus deodara (Roxb. ex D.Don) . . . .
101 | G H0n JAA-101 Deodar Pinaceae T LE Oil EX Antiseptic Rare

10, 20, 30,
40, 50, 60,
70, 80, 90,
Stimulate the 100, 119,
102. | Glycine max (L.) Merr. /AA-102 Soya Fabaceae H FR PD IN ?Il:fgittlit:ﬁ}wer }ig: }gg: éeoarf(t:ern
Diabetes 169, 170,
189, 190,
200,219,
220

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
Urinary tract 12%,13%,
infection 14@, 15%,
16%,17@,
18%,199,
20%,21%,
220

103. | Polygonum aviculare L./AA-103 Herb Polygonaceae H WP IN IN Vulnerable

SD PD IN Dysentery 10, 20, 30,
40,50, 60,
70, 80, 99,
100, 119,
Persicaria capitata (Buch.-Ham. ) 120, 139,
ex D. Don) H/AA-104 Herb Polygonaceae H LE PA EX Healing 140, 150,
wounds 160, 170,
180, 199,
209, 210,
220

104. Vulnerable
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No.

Scientific names/Voucher
number

Local name

Family

Habit

Part Used

Method of
preparation

Mode of
application

Disease treated

Previous
use report

Conservation
status

105.

Jasminum officinale L. /AA-105

Jasmine

Oleaceae

FL

PD

EX

Hair fall,
Hormonal
problems

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
12%, 13%,
14@, 15%,
16%, 17@,
18%, 199,
20%, 21%,
220

Rare

106.

Capsicum annuum L. /AA-106

Lal mirch

Solanceae

FR

EX

Weight loss,
Scalp hair, Eye
vision

1%, 2%, 30,
40, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
12%,13%,
14@, 15%,
164, 17@,
18*,1990,
20%,21* 220

Least
Concern

107.

Ziziphus nummularia (Burm. f.)
Wight & Arn./AA-107

Tuc beri

Rhamnaceae

FR

CH

Diabetes

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
12%, 134,
4@, 15%,
16%, 17 @,
18%, 199,
20%, 21%,
220

Rare

108.

Plumbago zeylanica L. /AA-108

Ceylon

Plumbaginaceae

RT

EX

Increase
appetite

10, 20, 30,
40, 50, 69,
790, 80, 99,
109, 110,
120, 130,
149, 150,
160, 170,
189, 190,
209, 210,
220

Rare

109.

Rhododendron arboreum Sm./
AA-109

Buch

Ericaceae

RT

RH

Sedative

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
124, 13%,
14@, 15%,
16*, 17@,
18%, 199,
20%, 21%,
220

Endangered

110.

Saxifraga jacquemontiana Decne/
AA-110

Not Known

Saxifragaceae

LE

IN

Skin tonic

1%, 2%, 30,
40, 5%, 6*

Rare

111.

Cotinus coggygria Scop./AA-111

Baan

Anacardiaceae

LE

Oil

EX

Skin issue

Rare

112.

Barleria cristata Lam./AA-112

Philippine

Acanthaceae

RT

IN

EX

Reduce swelling

Endangered
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Sr | Scientific names/Voucher Method of | Mode of Previous Conservation
No. | number Local name | Family Habit | Part Used preparation | application | Disease treated | use report status

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
IN Scabies, Joint 12%, 13%,
pain l4@, 15%,
16%, 17 @,
18%, 199,
20%, 21%,
220

113. | Carissa spinarum L./AA-113 Garanda Apocynaceae S WP PD Vulnerable

10, 20, 39,
49, 50, 69,
790, 80, 99,
100, 119,
129, 130, Least
149, 150, Concern
160, 170,
180,199,
209, 219,
220

Asplenium dalhousiae Hook./

14| N A 14

Alf jari Aspleniaceae H LE EX EX Snake bite

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11* 12%,
13*, 14@, Rare
15%, 16*,
17@ 18*
199, 20%,
21%, 220

Blood
Sarcococca saligna (D. Don) Miill. purification,
Arg/AA-115 Nadron Buxaceae S LE IN IN Insect bites,
scorpion bite

115.

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
12%, 13%,
14@, 15%,
16%, 17@,
18*, 199,
20%, 21*,220

Hedera nepalensis K. Koch /
AA-116

Least
Concern

Sexual

116. disorders

Batkali Araliaceae H LE EX IN

10, 20 30,
49, 50, 69,
70, 80, 90,
100, 119,
Shrub Verbenaceae S LE DE EX Bi)::rﬁ;t::y’ ﬁg) }gg: Rare
169, 170,
180, 199,
209, 219,
220

Callicarpa macrophylla Vahl/

U7 Aa-117

Antibacterial, 1%, 2%, 30,
Sedative 49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
12%,13%,
14@, 15*%,
RT EX EX Toothache 16*, 17@,
18%, 199,
20%, 21%,
220

WP IN EX

118. | Verbascum thapsus L./AA-118 Herb Scrophulariaceae | H Endangered

10, 20, 30,
40, 50, 69,
70, 80, 99,
100, 119,
Wound healing, | 120, 13,
Bleeding gums | 149, 159,
169,170,
180, 199,
209, 219,
220

Anaphalis margaritacea (L.) .
119. Benth. & Hook f/AA-119 Dialect Asteraceae H LE PD EX Rare

1%, 2%, 30,
49, 5%, 6%,

Launaea procumbens (Roxb.)
Ramayya & Rajagopal/AA-120

Diabetes, 12%, 13%, Least

120. Muscle Pain 14@, 15%, Concern

Herb Asteraceae H WP RS IN

Continued
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No. | number

Sr Scientific names/Voucher

Method of | Mode of Previous Conservation
Local name | Family Habit | Part Used preparation | application | Disease treated | use report | status

121. | Angelica glauca Edgew./AA-121

1%, 2, 30,
40,5, 6",
7@, 8* 9%,
10%, 11%,
* *

Choora Apiaceac H |RT IN IN Gure f;vlfir 2 .”1 fS;’ Endangered
16%, 17@,
18%, 190,
20°21%,
20

122 Rydingia limbata (Benth.) Scheen
© | & V.A.Albert/AA-122

Ash 1%, 2%, 30,
40, 5%, 6%,
7@, 8%, 9%,
10%, 11%,

H * *
Chittipataki | Lamiaceae S RT DE EX X?:g?s :::el;ng’ }i .”1 ? S’*,
16%, 17 @,
18%,199,
20%, 21%,
220

Vulnerable

123. | Juglans regia L./AA-123

1%, 2%, 30,
49, 5%, 6%,
7@, 8%, 9%,
10%, 11%,
Toothache, 12%, 13*, Near
Miswahk 14@, 15%, threatened
16%,17@,
18*, 190,
20%,21%,
220

Akhroot Juglandaceae T LE RB EX

124. | Helianthus annuus L./AA-124

1%, 2%, 30,
40, 5%, 6%,

Heart failure, 12%,13%, Least

Suraj mkhi | Asteraceae H SD Oil IN Cough l4@, 15+, Concern

125. | Trifolium repens L./AA-125

Joint disorders,
Shtal Fabaceae H WP EX IN Cough, Cold,
Fever

Vulnerable

Table 2. Ethnomedicinal uses and conservation status of plants in Tehsil Abbaspur, District Poonch, AJ&K.
Key Words: 1. Habit: H Herbs, S Shrubs, T Trees, C Climber, E Epiphyte. 2. Part(s) Used: LE Leaf, FR Fruit, RT
Root, ST Stem, AP Aerial Parts, ND Needles, WP Whole Plant, FD Fronds, SD Seed, FL Flower, BA Bark, BL
Bulb, RH Rhizome, IN Inflorescence, PL Pollen, TW Twig, SH Shoot, LX Latex, LB Leaf Bud, STb Stem bark,
GL Galls, BR Branches, FP Floral parts, RS Resin. 3. Method of Preparation: PD Powder, DE Decoction, EX
Extract, PA Paste, JU Juice, PO Poultice, IN Infusion, HR Hot Rubbing, CH Chewed, VG Vegetable, TE Tea, RB
Rubbing, ET Eaten, CK Cooked, HB Hot beverage. 4. Previous use reports: (@) = Plants with similar use(s);

(*) =Plants with dissimilar use (s); (0) = Plants not reported in previous study.

the leaves of Cynoglossum lanceolatum was used for the treatment of kidney diseases. Herbal tea from the root
of Sunhangia eleganshas been used to treat hypertension. The fruit extract of Glycine max was used to treat
liver inflammation. The extract from the whole plant of Impatiens edgeworthii was used to treat urinary tract
infections. The root extract of Plumbago zeylanica is said to stimulate the appetite and the extract from the aerial
parts of Swertia cordata is used to treat diabetes.

Conservation status

The conservation status of medicinal plants was assesed using the IUCN criteria. Among the recorded species,
36.8% species were considered Least concern, 27.2% rare, 24.8% vulnerable, 8% endangered, and 3.2% near
threatened in the study area (Fig. 8, Table 6).

Discussion
Ethnobotanical information was obtained from 62 informants, including 40 men and 22 women. The interviews
revealed that the older female informants from the region knew significantly more about the ethnomedicinal
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Fig. 2. Family contribution of ethnomedicinal flora.

use of plants than the male and young respondents. This is due to the fact that housewives and older people
have more experience in the use of medicinal herbs and are still closely associated with the traditional way
of life. On the other hand, younger people are distancing themselves from traditional herbal practice due to
changing lifestyles and modernization. These findings are in strong agreement with other studies from Azad
Kashmir!42539414648 and Pakistan!>3233,

Illiterate informants had a greater understanding of ethnomedical knowledge than educated informants. This
is due to the fact that educated people tend to use allopathic medicine and show little interest in using traditional
herbal remedies. Moreover, uneducated people come in direct contact with medicinal plants and are familiar
with the usage patterns of plants. Knowledge of medicinal plants decreases with increasing levels of education
as they have more access to modern education?!#35%5° These findings are strongly supported by many other
studies in Pakistan®1833:36:47:5860 and abroad®-63,

The study area has a diverse vegetation, with 61 plant families representing a field collection of 125 plants and
77 genera. This shows that the area has a great diversity of medicinal plants used for therapeutic purposes, as well
as a rich traditional knowledge. One reason for the great plant diversity is the fact that the study area is close to
the Line of Control (LOC) between Pakistan and India. Plant collectors and nomads, who pose a serious threat
to local biodiversity through the overexploitation of medicinal plants, are less present here. Previous reports have
also reported the high plant diversity in the neighboring areas with similar climatic conditions>#1:46:48:64 The
area has a subtropical to alpine climate where altitude, mean annual temperature and mean annual precipitation
are the driving factors that determine the local plant richness in this area. The large number of Asteraceae
and Lamiaceae in the area indicates that these families are abundant and easily accessible in the area and have
cultural significance to the local people. Moreover, the members of these families are enriched with a large
number of metabolites responsible for their bioactivity, organoleptic and pharmacological properties!4358:65.66,
The same results are found in other studies from Pakistan and around the world!43¢4+48:58 The dominance of
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Fig. 3. Life form contribution of ethnomedicinal flora.

herbaceous life forms in the area indicates that the local climatic conditions are favorable for the growth of small
plants. Along the altitudinal gradient, climatic conditions become less favorable for the growth of large plants
and soil properties, such as soil binding capacity, do not favor the growth of woody species in high alpine areas.
In addition, the high moisture content in mountain areas leads to the dominance of herbaceous species, which is
a common ecological phenomenon worldwide. Moreover, herbaceous species are easily used for the preparation
of herbs. These results are consistent with other studies®!-6-38:41:48:67,

In ethnobotanical research, the socioeconomic conditions and demographic characteristics of informants play
animportantrolein the assessment and interpretation of ethnomedicinal data collected from respondents?®-48:68.6,
The remoteness of the area, the poor road infrastructure and the poor health system in Abbaspur have limited
the influx of people from different cultural backgrounds, so a preserving effect on conventional knowledge
can be observed due to this lack of communication. The women of the region had a greater knowledge of the
ethnomedicinal use of plants than the men. This could be due to the fact that women are generally involved in
household management, which is highly associated with the preparation and administration of herbal remedies
to keep the family healthy. Some other studies reported similar findings from Chail valley’®, Abbottabad!?,
Neelum valley>®, Mohmand Agency®® and Dhirkot'4, Sudhanoti’! district, Poonch District?s.

In the present study, leaves were identified as the most commonly used plant parts for therapeutic purposes.
Our study is largely in agreement with other reports conducted in related areas'**%. Leaves are abundant and
readily available in nature. Moreover, leaves contain a large amount of easily extractable bioactive constituents
which are very effective in phytotherapy. The root is the second most commonly used plant in herbal preparations
as it also contains a large amount of pharmacologically active constituents compared to other parts. The frequent
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Fig. 4. Plant parts used in herbal recipes.

use of whole plants reflects the high use of herbs in the manufacture of preparations. These findings were
supported by previous studies®®*!>*>8. The use of roots and whole plants could impair the regeneration potential
of species and lead to species extinction!*487273,

Here, we found that the preparation of herbal remedies in the form of extracts and powders is the most
common form. The reason for this could be the ease of preparation by mixing certain plant parts with honey,
soup, milk, tea, butter and water'>**4!. Another reason could be the amount of metabolically active components,
which is increased by heating as it accelerates the biological reactions®®437475, In addition to the extract, the
dried powder is also preferred in high altitude areas in winter, possibly due to the cold and dry season!44170.76,
Depending on the disease to be treated and its condition, locals use both the extract and the powder.

Herbal preparations were applied externally to the affected areas in the form of pastes, embrocations,
poultices, oils and washes. Our results are confirmed by previous studies'>!#477. The dosage of herbal medicine
varies depending on the severity of the disease, the appearance and the age of the patient. For example, the fruit
of Ficus carica is used to cure constipation in the region, but 2 to 3 fruits are effective in children, while 4 to 5
fruits are used in adults.

The indigenous people of the region used plants to treat various diseases, which were classified into 16 groups
based on the international categorization of diseases’®, with some modifications made to reach a consensus
between the informants and the medicinal plants used to cure specific groups of diseases. The ICF score ranges
from 0.51 to 0.83. The ICF score in our study is high, indicating that participants generally agree on a few plant
species used to cure specific diseases”’. The highest ICF value (0.83) was calculated for diseases of the digestive
system and liver. The devastating earthquake of 2005 made the situation even worse, as many water supply
systems were destroyed and drinking water is contaminated. The most commonly used plants for this category
are Allium sativum, Verbena officinalis, Swertia cordata, Mentha longifolia, Euphorbia prostrate, Ajuga bracteosa,
Berberis lyceum, Zanthoxylum armatum, Salix nigra, Pyrus pashia, Prunus persica, Mentha arvensis, Viola odorata.
These plants are well known among the locals and contain many active compounds that are effective in curing
various diseases!**%7°. Many other studies have also found the highest ICF for digestive problems*!:¢%77:8 For
several decades, ethnobotanical expeditions around the world have reported extensively on the use of medicinal
herbs for gastrointestinal complaints®!~%3. In mountainous regions, where poor sanitation is more common,
gastrointestinal complaints are reported more frequently*3485. Short-term dyspepsia or bloating to long-term
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Fig. 5. Methods of preparing herbal remedies.

structural abnormalities and chronic diseases are common and have a significant impact on mortality and
morbidity®.

The relative frequency of mentions reflects the local importance of plant species with relevance for the
participant who indicated the use of these plant species®. The maximum relative frequency of mentions and the
maximum use value were calculated for Mentha longifolia, M. arvensis and Berberis lyceum. These plant species
are generally known and are predominantly used by the local population. The maximum relative frequency of
mentions could be due to the easy availability, wide distribution and traditional practices for curing various
diseases with these plants. These species should be subjected to further phytochemical and pharmacological
studies to validate this information. Conservation strategies should also be implemented immediately to
preserve these species. Use value is a quantitative measure of the relative importance of a species as reported
by natives and ranges from 0.03 to 0.96. The highest UV value was found for Mentha longifolia, Berberis lycium
and Malus domestica. The species with the most usage reports have a high use value and vice versa. The species
with a high use value are well known by local people. There is a greater likelihood that the high UV plant species
found in the study area are entrenched in the local culture as the locals are most likely familiar with them and
have frequently used them in home treatments®. These species are used repeatedly and are pharmacologically
active!?. Moreover, although the plant species with lower use value are not biologically inactive, they are no
longer properly recognized by the local informants®. The constant use of a plant for the same purpose indicates
that it has active components that support its use and may provide a clue for future pharmacological research?6:3,
Similarly, plants with low use value are not less important per se, but their low value may indicate that informants
know less about how they can be used to treat common diseases. Another argument is that geographical barriers
have eroded cultural knowledge®.

Relative importance reflects the diversity of specific species used to treat different diseases. In the study area,
high relative importance values were found for Berberis lyceum, Mentha longifolia and Zanthoxylum armatum.
The species with the highest RI values show that they are the most commonly used plants for curing various
diseases?. The inhabitants of the area are well familiar with these plants and have significant ethnic medicinal
knowledge about these plants. Similar findings have also been reported by other studies'**-”7. The level of
fidelity is used to identify the preferred species mentioned by the locals for curing certain ailments. The high
FL values of Berberis lyceum (hepatitis), Fragaria vesca (kidney diseases) and Malus domestica (body weakness)
show that these plants are extensively used in the area to cure various ailments compared to those with lower FL
values*"®. These plants are used either alone or in combination with other plants. The plants with high FL value
are considered as model plants and these plants should be subjected to further ethnopharmacological studies
to confirm the claims made by humans*"¥. Cichorium intybus with low FL has been used to treat gallstones.
Low FL plants are not biologically inactive, but they are not well recognized by the inhabitants of the region!>3.

The highest degree of similarity in Jaccard index was found in studies conducted in related areas of Kotli
district®® and Toli Peer”, with a similarity value of 34.4% and 32.2%, respectively. The differences and similarities
in ethnomedicinal studies emphasise the importance of traditional knowledge in different areas where historical®,
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Fig. 6. Different disease treated by the plants. MJD Muscular and joint diseases, CSD Circulatory system
diseases, SD Skin diseases, MTD Mouth Throat Diseases, D Diabetes, EED Eye and Ear diseases, RST
Respiratory system diseases, DSLD Digestive system and Liver Diseases, URSD Urinary and Reproductive
system diseases, F Fever, C Cancer, HP Hair Problems, BLSD Blood and lymphatic system diseases, A Antidote,
NSD Nervous system diseases, O Others.

ecological®, organoleptic and phytochemical factors®® play a role in selection. The short distance between the
study area and the adjacent area may contribute to the high similarity. Other factors include similar flora and
maximum exchange of cross-cultural ethnomedical knowledge. In studies conducted in Hingol National Park,
a low similarity score was found®?. These differences suggest that there are some ecological barriers between the
two areas leading to geographical separation of species and changes in habitat and vegetation. In addition to
cultural differences due to minimal cross-cultural exchange, these areas are separated by the mountain range,
and the location of the study area near the LoC may also contribute to a low similarity score. The plants with
new medicinal applications could be subjected to further pharmacological and phytochemical studies to develop
new drugs*14648:%.

The conservation of medicinal plants is essential for maintaining biodiversity and ensuring their sustainable
use. During the study, it was observed that local communities collect medicinal plants in large quantities for
commercial purposes from remote areas of Abbaspur, leading to rapid depletion of these resources. In addition
to overexploitation, other anthropogenic and ecological factors threatening the medicinal flora in the area
include deforestation, overgrazing and browsing, lack of awareness, forest fires, military installations, and
timber smuggling. Several plant species with high medicinal value such as Ajuga bracteosa, Achillea millefolium,
Angelica glauca, Myrsine africana, Elsholtzia ciliata, Melia azedarach, Rhododendron arboreum, Viola odorata,
and Zanthoxylum armatum have become endangered in the area, highlighting the urgent need for conservation
strategies to prevent their local extinction. Among these, Ajuga bracteosa and Zanthoxylum armatum are not
only threatened locally but also across the broader region. Similar patterns of overexploitation of medicinal
plants have been reported in other areas of Pakistan and Azad Kashmir®® including Nikyal valley®, Daral
valley®®, Neelum valley®®®’, Poonch valley®®.

Conclusion

This is the first quantitative ethnobotanical report on the plant diversity of medicinal plants in unexplored
Abbaspur (AJK), Pakistan. A total of 125 medicinal plants were used in ethnomedicinal applications. This shows
the crucial role of medicinal plants in primary health care of the local communities where modern health facilities
are not available due to the remoteness and difficult mountainous terrain of the region. The study reports a high
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SrNo. | Scientific name UI |Uv | FC |RFC |PH | RelPH | BS | Rel BS | Rel PH+ReBSs | Ri
1. Achillea millefolium 31 |05 |15 [024 |3 0.42 2 |0 1 38
2. Achyranthes aspera 9 1014 |4 |0.06 |2 0.28 2 |0 1 31
3. Aesculus indica 6 |0.09 0.06 |1 0.14 1 |0 0 15
4. Ailanthus altissima 21 (033 |8 013 |2 0.28 2 |0 1 31
5. Ajuga bracteosa 14 1022 |6 0.10 |2 0.28 2 |0 1 31
6. Allium cepa 52 10.83 |38 [0.61 |1 0.14 1 0 0 15
7. Allium sativum 30 | 48% |25 [ 040 |3 0.42 3 1 1 46
8. Amaranthus viridis 52 10.83 |41 [0.66 |2 0.28 2 0 1 31
9. Anaphalis margaritacea 5 1008 |2 ]0.03 |2 0.28 2 |0 1 31
10. Androsace rotundifolia 21 | 033 |11 |0.18 |1 0.14 1 10 0 15
11. Angelica glauca 9 1014 |5 |0.08 |2 0.28 2 |0 1 31
12. Artemisia absinthium 8 (012 |3 005 |1 0.14 1 |0 0 15
13. Artemisia vulgaris 39 1062 |13 021 |3 0.42 3 1 1 46
14. Asplenium dalhousia 15 {024 |11 |0.18 |1 0.14 1 |0 0 15
15. Aster himalaicus 20 032 |9 |0.15 |3 0.42 3 11 1 46
16. Barleria cristata 3 1004 |1 002 |1 0.14 1 0 0 15
17. Berberis lycium 59 1095 |53 085 |7 1 6 |1 2 ##
18. Bidens biternata 39 1062 |19 (031 |1 0.14 1 0 0 15
19. Callicarpa macrophylla 4 1006 |2 |0.03 |2 0.28 0 0 22
20. Campanula pallida 5 1008 |2 ]0.03 |2 0.28 2 |0 1 31
21. Cannabis sativa 21 1033 |17 027 |2 0.28 2 0 0 22
22. Capsella bursa pestoris 5 1008 |3 005 |4 0.57 4 |1 1 62
23. Capsicum annuum 13 102 |10 |0.16 |3 0.42 3 1 1 46
24. Carissa spinarum 8 012 |5 0.08 |2 0.28 2 0 1 31
25. Cedrus deodara 5 1008 |2 ]0.03 |1 0.14 1 |0 0 15
26. Chenopodium album 18 1029 |11 |0.18 |1 0.14 1 1|0 0 15
27. Cichorium intybus 19 103 |8 0.13 |2 0.28 2 0 1 31
28. Cirsium vulgare 25 104 |15 [024 |2 0.28 2 |0 1 31
29. Clematis grata 4 10.06 |2 003 |1 0.14 1 0 0 15
30. Convolvulus arvensis 14 1022 |6 |0.10 |2 0.28 2 |0 1 31
31. Coriandrum sativum 32 1051 |22 (035 |1 0.14 1 0 0 15
32. Cotinus coggygria 9 1014 |5 0.08 |1 0.14 1 0 0 s
33. Cynodon dactylon 30 |0.48 |24 039 |2 0.28 2 |0 1 31
34. Cynoglossum lanceolatum | 18 029 |7 |0.11 |4 0.57 4 |1 1 62
35. Cyperus rotundus 2 1003 |1 0.02 |1 0.14 1 0 0 15
36. Daphne papyracea 21 1033 |17 027 |2 0.28 2 |0 1 31
37. Debregeasia saeneb 29 | 046 |18 |0.29 |2 0.28 2 |0 1 31
38. Diospyros lotus 43 10.69 |33 | 053 |2 0.28 2 |0 1 31
39. Dryopteris stewartii 36 1029 |26 (042 |3 0.42 3 1 1 46
40. Elaeagnuumbellata 44 107 |33 |053 |2 0.28 2 0 1 31
41. Elsholtzia ciliata 17 1027 |7 |0.11 |1 0.14 1 |0 0 15
42. Erigeron canadensis 12 10.19 |4 0.06 |2 0.28 2 |0 1 31
43. Eriobotrya japonica 43 10.69 |29 | 047 |4 0.57 3 1 1 54
44. Eriophorum scheuchzeri |21 |0.33 |12 0.19 |2 0.28 2 |0 1 31
45. Euphorbia indica 31 {05 |20 [032 |2 0.28 2 0 1 31
46. Euphorbia prostrata 34 1054 {19 (031 |2 0.28 2 0 1 31
47. Ficus carica 31 |05 (22 (035 |4 0.57 4 1 1 62
48. Ficus palmata 46 | 0.74 |38 |0.61 |3 0.42 3 1 1 46
49. Foeniculum vulgare 41 1066 |32 | 052 |1 0.14 1 |0 0 15
50. Fragaria vesca 18 1029 |13 021 |2 0.28 2 |0 1 31
51. Geranium wallichianum S 043 |18 [0.29 |3 0.42 301 1 46
52. Glycine max 13 102 |10 |0.16 |3 0.42 3 1 1 46
53. Hedera nepalensis 4 1006 |3 |0.05 |1 0.14 1 |0 0 15
54. Helianthus annuus 21 1033 |15 |0.24 |2 0.28 2 |0 1 31
55. Impatiens edgeworthii 5 1008 |2 ]0.03 |1 0.14 1 |0 0 15
56. Indigofera heterantha 5 1008 |3 ]005 |1 0.14 1 |0 0 15
Continued
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SrNo. | Scientific name UI |Uv | FC |RFC |PH | RelPH | BS | Rel BS | Rel PH+ReBSs | Ri
57. Ipomoea purpurea 21 1033 |9 0.15 |2 0.28 2 |0 1 31
58. Isodon rugosus 12 10.19 |8 013 |1 0.14 1 0 0 15
59. Jasminum officinale 7 (011 |4 ]0.06 |2 0.28 2 |0 1 31
60. Juglans regia 18 1029 |15 |0.24 |2 0.28 1 0 0 22
61. Launaea procumbens 8 012 4 0.06 |2 0.28 2 |0 1 31
62. Malus domestica 55 10.88 |49 |0.79 |4 0.57 4 |1 1 62
63. Malva parviflora 28 045 |17 | 027 |2 0.28 2 |0 1 31
64. Malva sylvestris 9 1014 |6 |0.10 |1 0.14 1 |0 0 15
65. Medicago polymorpha 22 1035 |15 | 024 |3 0.42 3 01 1 46
66. Melia azedarach 11 017 |8 |0.13 |4 0.57 4 |1 1 62
67. Mentha arvensis 56 {09 |51 [0.82 |5 0.71 4 |1 1 69
68. Mentha longifoli 60 [0.96 |55 |0.89 |7 1 6 |1 2 ##
69. Micromeria biflora 16 {025 |12 |0.19 |2 0.28 2 |0 1 31
70. Morus alba 25 104 |22 (035 |3 0.42 3 11 1 46
71. Myrsine africana 4 10.06 |2 0.03 |2 0.28 2 |0 1 31
72. Nerium oleander 2 1003 |1 |0.02 |2 0.28 2 |0 1 31
73. Onychium japonicum 8 012 |6 0.10 |3 0.42 3 1 1 46
74. Oreoseris gossypina 12 1019 |7 0.11 |2 0.28 2 |0 1 31
75. Origanum vulgare 11 [0.17 |5 0.08 |1 0.14 1 0 0 15
76. Oxalis corniculata 28 045 |20 |032 |3 0.42 301 1 46
77. Parthenium hysterophorus | 14 | 0.22 |11 |0.18 |2 0.28 2 |0 1 31
78. Persicaria capitata 2 1003 |1 0.02 |2 0.28 2 |0 1 31
79. Pinus roxburghii 7 011 |4 ]0.06 |2 0.28 2 |0 1 31
80. Pinus wallichiana 20 1032 |14 | 023 |4 0.57 4 |1 1 62
81. Plantago lanceolata 4 1006 |2 |003 |1 0.14 1 |0 0 15
82. Platanus orientali 11 {017 |6 |0.10 |1 0.14 1 10 0 15
83. Plumbago zeylanica 4 1006 |2 |0.03 |1 0.14 1 |0 0 15
84. Polygonum aviculare 4 1006 |2 |0.03 |1 0.14 1 |0 0 15
85. Potentilla indica 44 | 0.7 |37 |0.60 |2 0.28 2 0 1 31
86. Prunus persica 54 | 0.87 (48 [0.77 |2 0.28 2 |0 1 31
87. Punica granatum 22 1035 |8 013 |2 0.28 2 |0 1 31
88. Pyrus pashia 14 1022 |8 013 |5 0.71 4 1 1 69
89. Quercus incana 8 0.12 |5 0.08 |1 0.14 1 0 0 15
90. Ranunculus arvensis 8 012 |5 0.08 |1 0.14 1 0 0 15
91L. Ranunculus muricatus 10 | 0.16 |6 010 |1 0.14 1 0 0 15
92. Rhododendron arboretum |5 |0.08 |2 ]0.03 |1 0.14 1 |0 0 15
93. Ricinus communis 26 1041 |19 031 |2 0.28 2 |0 1 31
94. Rosa brunonii 13 102 |7 011 |2 0.28 2 |0 1 31
95. Rosa macrophylla 16 {025 |7 |011 |1 0.14 1 |0 0 15
96. Rubia cordifolia 17 1027 |7 |0.11 |1 0.14 1 |0 0 15
97. Rubus ellipticus 16 025 |7 |0.11 |2 0.28 2 |0 1 31
98. Rubus fruticosus 41 [0.66 |29 | 047 |1 0.14 1 |0 0 15
99. Rumex dentatus 6 009 |4 |0.06 |4 0.57 4 |1 1 62
100. Rumex hastatus 3 10.04 |2 003 |1 0.14 1 0 0 15
101. Rumex hastatus 18 10.29 |8 0.13 |2 0.28 1 0 0 22
102. Rumex nepalensis 11 1017 |5 0.08 |3 0.42 3 1 1 46
103. Rydingia limbata 2 1003 |1 |0.02 |2 0.28 1 |0 0 22
104. Salix nigra 6 0.09 |3 0.05 |2 0.28 1 0 0 22
105. Salvia cana 8 012 |5 ]0.08 |2 0.28 2 |0 1 31
106. Sarcococca saligna 7 |0.11 (4 0.06 |3 0.42 2 |0 1 38
107. Saxifraga jacquemontiana | 17 | 027 |11 |0.18 |1 0.14 1 0 0 15
108. Senecio chrysanthemoides |4 | 0.06 |2 | 0.03 |2 0.28 2 |0 1 31
109. Solanum lycopersicum 33 1053 |26 [042 |1 0.14 1 |0 0 15
110. Solanum nigrum 22 1035 |16 [026 |5 0.71 5 1 2 77
111. Sonchus arvensis 14 1022 |9 0.15 |2 0.28 2 |0 1 31
112. Sonchus oleraceus 12 1019 |7 |0.11 |2 0.28 2 |0 1 31
Continued
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Zanthoxylum armatum 1

SrNo. | Scientific name UI |Uv | FC |RFC |PH | RelPH | BS | Rel BS | Rel PH+ReBSs | Ri
113. Sunhangia elegans 5 1008 |2 ]0.03 |1 0.14 1 |0 0 15
114. Swertia cordata 10 | 0.16 |6 0.10 |3 0.42 3 1 1 46
115. Tagetes minuta 22 1035 |14 [023 |3 0.42 3 1 1 46
116. Taraxacum officinale 34 1054 (21 (034 |2 0.28 2 |0 1 31
117. Trifolium pratense 13 {02 |11 |0.18 |3 0.42 3 11 1 46
118. Trifolium repens 19 {03 |11 |0.18 |4 0.57 3 01 1 54
119. Vachellia nilotica 23 1037 |15 | 024 |3 0.42 301 1 46
120. Verbascum thapsus 5 1008 |3 ]005 |3 0.42 311 1 46
121. Verbena officinalis 4 1006 |2 |0.03 |3 0.42 3 01 1 46
122. Vibernum grandiflorum 38 |0.61 [29 (047 |4 0.57 4 1 1 62
123. Viola odorata 23 1037 |9 015 |5 0.71 4 1 1 69
124. Zanthoxylum armatum 45 1072 |39 |0.63 |7 1 5 |1 2 92
125. Ziziphus nummularia 1 001 |1 |0.02 |1 0.14 1 |0 0 15

Table 3. Quantitative analysis of ethnobotanical data of plants in Tehsil Abbaspur, District Poonch, AJ&K. Key
UI Use reports, UV Use value, FC Frequency of Citation, RFC Relative frequency of citation, Rel PH Relative
number of pharmacological properties attributed to a single plant, Rel BS Relative number of body systems
treated by a single species, RI Relative Importance.
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Fig. 7. Top ranked plant species with above 80% fidelity.

prevalence of digestive disorders in the local population, indicating poor sanitation in the region, and further
suggests the use of plant formulations as modulators of the brain-gut microbiota axis to understand the effects
of gut microbiota on the human brain and behaviour. In addition, several plant species were found to have novel
uses not reported elsewhere, namely Asplenium dalhousiae (leaf extract, snake bite), Cynoglossum lanceolatum
(leaf powder, kidney disease), Desmodium elegans (herbal tea, hypertension), Glycine max (fruit extract, liver
inflammation), Impatiens edgeworthii (whole plant extract, urinary tract infection). Plumbago zeylanica (root
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Area \ SY \ NRPs \ NPSU \ NPDU \ TSCBA \ SEAA \ SESA \ PPSU \ PPDU \ JI \ C

Comparison with studies form Azad Jammu & Kashmir (AJK), Pakistan

Rawalakot, District Poonch, AJK 2018 | 15 3 2 5 10 120 20 13.3 4 Jan et al., 2018
Neelum valley, AJK 2011 | 40 9 16 25 15 100 22,5 40 27.7 | Mahmood et al., 2011
Leepa valley, AJK 2012 | 36 10 14 24 12 101 27.7 38.8 26.9 | Ishtiaqetal., 2012
Neelum valley, AK, Pakistan 2017 | 50 20 11 31 19 94 40 22 37.8 | Ahmedetal, 2017
Toli peer, AJK 2017 | 121 39 22 61 60 64 322 18.18 | 96.8 | Amjad etal,, 2017
District Poonch, AJK 2010 | 169 41 21 62 107 63 24.2 12.4 57.40 | Khan et al.,, 2010
District Bhimber, AJK 2016 | 100 20 24 44 56 81 20 24 47.3 | Ajaib et al,, 2016
Kotli District, AJK 2014 | 93 32 13 45 48 80 34.4 13.97 | 54.2 | Ajaibetal, 2014
Muzaffarabad Division, AJK 2013 | 15 3 4 7 8 118 20 26.6 5.88 | Ahmed etal., 2013
Pearl valley, Poonch, AJK 2017 | 136 20 28 48 88 77 14.7 20.5 41.02 | Shaheen etal., 2017
Comparison studies from Khyber Paktunkhawa (KPK), Pakistan

Mohamand Agency, 2018 | 64 6 9 15 49 110 9.37 14.06 10.41 | Aziz etal.,, 2018
Kurram valley 2013 | 26 3 4 7 19 118 115 | 153 5.38 | Hussain et al., 2013
District Karak, KPK, Pakistan 2014 | 43 7 4 11 32 114 9.30 16.2 8.14 | Rehmanetal, 2014
Kaghan valley, Pakistan 2017 | 62 3 6 9 53 116 4.8 9.67 5.62 | Kayani et al., 2017
Talash valley, Lower Dir 2018 | 50 12 11 23 27 102 24 22 21.69 | Khan et al., 2018
Comparison with studies from Punjab, Pakistan

Mangowal, District Gujrat, Punjab | 2014 | 40 7 11 18 22 107 17.5 27.5 16.21 | Parvaiz et al., 2014
Wazirabad, District Gujranwala 2018 | 31 6 5 10 21 115 1935 | 16.1 7.93 | Noreen et al., 2018
Thal Desert, Punjab 2014 | 120 6 11 17 103 108 5 9.1 8.76 | Shaheen etal., 2014
Comparison with studies from other areas of Pakistan

Hingol National Park, Baluchistan | 2012 | 39 3 4 7 32 118 0.07 10.2 4.89 | Qureshi et al., 2012
Rohri Hills, Sindh 2014 | 70 3 6 9 61 116 4.2 8.57 5.35 | Qureshi et al., 2014
Comparison with studies from other world

Plateau state, Nigeria 2014 | 64 1 4 5 59 120 1.5 6.25 2.87 | Ohemu et al., 2014
Dinalupihan, Bataan, Philippines | 2018 | 118 7 9 16 102 109 5.9 7.6 8.20 | Tantengcoet al., 2018

Table 4. Comparison of current study with previous studies at neighboring, regional and global level. Key:
Study year, Np Number of participants, NRPs Number of reported plant species, NPSU Number of planst with
similar uses, NPDU Number of plants with different uses, TSCBA Total species common in both areas, SEAA
Species enlicted in aligned areas, SESA Species enlisted only in study area, PPSU Percentage of plant with
similar uses, PPDU Percentage of plant with different uses, JI Jaccard index, C citation.

Sr. No | Species name Novel uses

1 Asplenium dalhousiae Extract of leaves is used against the snake bite

2 Cynoglossum lanceolatum | Leaf powder is used for treatment of kidney disorders

3 Sunhangia elegans Tea of root is used against the hypertension

4 Glycine max Fruit extract is used against liver infection

5 Impatiens edgeworthii Whole plant extract is used against Urinary tract infection
6 Plumbago zeylanica Root extract is used to stimulate the appetite

7 Swertia cordata Extract of aerial parts is used against the diabetes

Table 5. Novel uses of plant in Tehsil Abbaspur, District Poonch AJ&K.

extract, appetite) and Swertia cordata (extract from the above-ground leaves, diabetes). New claims about the
therapeutic use of these species make it clear that research into medicinal plant flora still has much to learn.
Mentha longifolia, M. arvensis Berberis lycium, Fragaria vesca, and Malus domestica received the most citations.
These highly cited plant species with high use value indicate the presence of valuable phytochemical compounds
and are suggested for further pharmacological investigations to introduce new drugs. Some of important medicnal
plants species become endangered in the area due to overexplotition by local communities and therefore require
immediate conservation measures to prevent their extinction. Finally, this study has raised the concern that
despite the importance of plants, botanical traditions are declining worldwide at community and individual
levels, especially among younger generations due to the desire for modernization, cultural homogeneity and the
loss of botanical resources through deforestation, overgrazing and overexploitation.
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Fig. 8. Conservation status of medicinal plants of Abbaspur, AJ&K.
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Conservation status of medicinal plants

Sr.no | Conservation status | Species number | Species percentage
1 Least Concern 46 36.8

2 Rare 34 27.2

3 Vulnerable 31 24.8

4 Endangered 10 8

5 Near threatened 4 3.20

Table 6. Conservation status of Medicinal flora of Tehsil Abbaspur, District Poonch AJ&K.
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