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Abstract

Medicinal plants are the rich source of bioactive compounds so that’s why number of human ailments is treated by
plant based medications. The main objective of this study is to document the local knowledge of medicinal plants used by
indigenous communities living in western hilly Slopes of Dera Ghazi Khan, Pakistan with special emphasis on health issues
facing by the local people of this area. Ethnobotanical data were recorded from 127 local informants. This data was collected
through the use of questionnaires and personal interviews during field trips. Data collected in field was then analyzed by
using different quantitative indices. Different quantitative indices were fidelity level (FL), use value (UV) and informant
consensus factor (ICF). In this study 75 plants belonging to 78 families are reported for treating different human ailments
with the highest number of species being used for Digestive disorders followed by respiratory diseases. Herbs (52 species)
were found to be the most used plants. This study allows identifying many high value medicinal plant species of this region,
indicating high potential for economic development through sustainable collection of these medicinal plants and these plants
should be evaluated for further phytochemical screening and biological activities for future drug discovery and development.
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Introduction

Medicinal plants have been used widely and their
usage has been acknowledged for healing potential in
several parts of the world (Ahmad et al., 2014; Balunas &
Kinghorn, 2005; Shinwari ef al., 2006; Nadembega et al.,
2011). Medicinal plants are vital for most ailment remedy,
because a number of human ailments are cured by plant
based medications (Hamayun, 2005; Rehecho ef al., 2011;
Shinwari & Qaisar, 2011; Yaseen et al., 2015). World
Health Organization (WHO) reports that approximately 4
billion people in emerging countries not only rely on in
the remedial properties of plant species but also exploit
them consistently (Kadir ef al., 2012; Rai et al., 2000).
According to an assessment 35,000—70,000 plant species
are used in traditional medicine worldwide (Bonet et al.,
1999; Kayani et al., 2015; Rossato et al., 1999). These
plant species have been gathered from wild since
primeval times (Balick & Cox, 1997; Mahmood e? al.,
2011; Wondimu et al., 2007) and used by ethnic groups in
various parts of the world (Matu & Van Staden, 2003;
Habiba et al., 2016). Pakistan has rich diversity of
Medicinal Plants (MPs), due to its peculiar climatic
conditions (Bano et al., 2014; Shinwari et al., 2012).

Therapeutic plants occupy discrete status right from
the primeval past to present at world level. In emerging
nations they offer a tangible substitute for basic well-
being of the locals, while in many under developed
indigenous communities, traditional remedies are still
acknowledged as the principle health care system
(Kayani ef al., 2015; Manandhar, 1994; Saqib et al.,
2011; Tabuti et al., 2003) due to their efficacy, lack of
contemporary medicinal substitutes (Camejo-Rodrigues
et al., 2003). In recent years, usage of traditional

knowledge (TK) concerning medicinal plant practices
and exploration has added significant contemplation
among the scientific groups (Heinrich et al., 2006;
Kayani et al, 2014). Several ethno-medicinal and
pharmacological studies have been conducted on the
usage and preference of wild medicinal plants as herbal
remedies by various ethnic groups around the globe
(Bibi et al., 2014b; Jamila & Mostafa, 2014; Jeruto et
al., 2008; Kargioglu et al., 2010; Walter et al., 2011).
But these studies cover only a half percent of medicinal
plants which have been studied thoroughly for their
chemical composition and medicinal importance (Balick
& Cox, 1996; Kargioglu et al., 2010). These inclinations
leads to carry out ethno-medicinal appraisals and ethno-
pharmacological investigations (Butt et al., 2015;
Heinrich, 2000; Leonti, 2011; Shaheen et al., 2012) and
are indispensable in management of various disorders
(Mukherjee et al., 2008; Khan & Shinwari, 2016).

Few studies have been carried out previously on Dera
Ghazi Khan by (Gulshan et al., 2012) on the medicinal
plant usage by local people.(Ahmad et al., 2013)
conducted ethnobotanical studies on eastern plains of
Takht e Suleiman range of DG Khan but no work has
been done on quantitative approaches of medicinal plants
in District Dera Ghazi Khan.

The present study aims to document the traditional
uses of medicinal plants used by the indigenous
communities living in hilly areas of District Dera Ghazi
Khan, Pakistan. In specific, the main objective of this
research is to analyze the collected data using quantitative
ethno-botanical indices such as Use value (UV),
Informant Consensus Factor (ICF), and Fidelity Level
(FL). Also it provides the identification of most preferred
medicinal plants of this region.
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Material and Methods

Study site and informant selection: This study was
carried out in almost all hilly areas of district DG Khan
Punjab, Pakistan. It occupies total area of 11,922 km?, lies
between 29° 34° to 31-20° North latitudes and 69’ 53° to
70-54° East longitudes. Altitudes vary approximately
from 122-213 m as moving from plain to hilly areas. Most
of the areas are flat alluvium of river Indus and extends
over the hills on the western side. The soil of the area is
plain terrain of alluvial soil consisting sand, silt and clay.
The area is considered as the arid zone of Pakistan due to
climatic conditions. Annual rainfall is very low approx.
102mm-270mm and the temperature is very high during
summers (Gulshan et al., 2012).

This research was conducted during the period of 10
months from February 2017 to November 2017. All the
plants collected were not in their flowering condition due
to climatic condition. In total we were able to collect
plants from 11 localities (Mainly Fort Munro, Sakhi
Sarwar, Shadun Lound, Bharthi, Gulki and Vehva) that
were included in these hilly areas. A total of 127
informants (72 males and 55 females) were selected
among villagers depending on their knowledge about
traditional uses of medicinal plants. Informants were
selected using random and purposive sampling methods
of (Martin, 1995). 70 informants were sampled during
random visits in the area while the remaining 57
informants were recommended by local people including
religious leaders. All the informants selected in this study
were based on the quality of knowledge given by the
informant during interviewing.

Ethnobotanical data collection sources: The knowledge
about medicinal plants was gathered through both primary
and secondary sources. Primary source was semi-
structured interviews during field visit and secondary
source was comparing this data with previously published
literature on this area. Some information was also
collected about the study sites from different office
persons of District DG Khan. This study followed recent
ethno-pharmacological field studies standards of
(Heinrich et al., 2006; Martin, 2010; Weckerle et al.,
2018) and the international code of ethics applied in
ethnobotanical studies (Teklehaymanot & Giday, 2007).

Semi-structured Interviews: Questionnaire  was
constructed and given to 73 informants as they were
educated while the remaining 54 informants were
interviewed orally in their homes, religious places and in
field. Group discussions were also the part of this study.
All the interviews were carried out in Saraiki and Balochi
languages as these were the languages of local
communities of study area.

Taxonomic validation and preservation: Medicinal
plants collected from the area were dried pressed,
poisoned and mounted on herbarium sheets. Botanical
names, families of these plants were validated using The
Plant List (TPL). Accession numbers were given to
herbarium specimens and then submitted to The
Herbarium of Pakistan (ISL) at Quaid-I-Azam University
Islamabad, Pakistan.

SHAFIQ AHMAD ET AL.,

Ethnobotanical data analysis: All the ethnobotanical
data collected were further analyzed by using different
ethnobotanical indices. For better interpretation of the
results of our ethnobotanical investigation, we use these
following specific quantitative techniques.

Fidelity level: Fidelity level shows the preference of one
species over the others for treating particular disease
disorder (Ahmad et al., 2009). By using FL we easily
determine the most ideal species used for the treatment of
particular disease. FL is calculated by using formula given
by (Ugulu, 2012; Yaseen et al., 2019).

FL=1Ip/Iu x100

Here Ip stands for the number of informants that uses
a plant species for a particular ailment and Iu stands for
the total number of informants who reported the same
plant for any disease.

Use value (UV): The comparative significance of the
plant species reported by the informants was calculated by
using the formula given by (Ahmad et al., 2014; Phillips
& Gentry, 1993).

UV=U/n

where ‘U’ represents the number of reports by the
informants for a particular plant and ‘n’ is the total
number of individuals interviewed for a given plant.

Informants consensus factor (ICF): This statistical
index is used to find out the homogeneity of the
information. All references were placed into disease
classes that each plant was claimed to affect. Informant
consensus factor is calculated by the formula (Giday et
al., 2007; Logan, 1986).

ICF=NUR — Nt/NUR -1

where NUR is the number of use citations in each
category and Nt is the number of species taken as
medicine.

Results and Discussion

Demographics of participants: Demographic data of
informants are mentioned in (Table 1). 127 informants
were interviewed during this study that included both
males and females. Male members were dominant with 72
while females were 52. During field visits it was common
observation that some people did not share their
knowledge because they believed that sharing the
traditional knowledge about medicinal plants would lose
their potency. Also some people kept their knowledge
secret because they share this precious knowledge on
payment outside their family circle. In the present study it
was observed that most of the informants were males
because in tribal areas there were some restrictions on
females to interact with strangers so that’s why the
number of female informants was limited. According to
their educational experiences mostly informants having
traditional knowledge were illiterate (54 reports) which
showed that most of the people of hilly areas rely on
medicinal plants for the health care management.
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Table 1. Demographic data of participants.

Category Total
Gender
Male 72
Female 55
Age group
20-35 83
35-90 44
Education
Illiterate 54
Primary 38
Middle 22
Secondary 13

Herbal remedies and diversity of plants: After
identification of collected plant species we documented
74 wild medicinally important species using 170 herbal
remedies for curing 84 illnesses for 15 categories of
diseases. In this study total 39 families of plants was
reported among which family Fabaceae was the most
dominant family with 9 species (Fig. 1). Along with
Fabaceae the Asteraceac and Brassicaceae represented
with 7 and 5 species each. Members of family Fabaceae
were also utilized by the people all over Pakistan (Bibi
et al., 2014a; Abbas ef al., 2019). Families with highest
number of species contain diversity of chemical
properties from which different potential remedies can
be derived (Waterman & Mole, 1994). Families along
with their species used for herbal preparations are
mentioned in Table 2.

In terms of life form, the most dominant life form
reported in this study were herbs (52 reports) followed
by shrubs (15 reports) and trees (11 reports) (Fig. 2).
Results of this study resembles with previously
published literature on different areas of Pakistan Sindh
(Yaseen et al., 2018), Kurram Agency (Hussain et al.,
2018), Sangina (Hassan et al., 2017), Hafizabad (Umair
et al., 2017), Alpine and sub alpine areas (Kayani ef al.,
2015). Dominancy of herbs in making herbal remedies is
due to its ubiquitous growth and easy collections of
herbs as compared to trees and shrubs. Besides this,
herbs can be manipulated with easiness in herbal
preparation methods and extraction of bioactive
compounds (Shrestha et al., 2016). Similar findings have
been reported in neighboring countries Nepal (Shrestha
et al., 2014), India (Rathore et al., 2015).

In present study the most used part of plant are
leaves (26 reports), followed by seeds, whole plant (16
reports) and roots (12 reports) (Fig. 3). Leaves are
dominantly used in making herbal preparations due to
the presence of active phytochemical -constituents.
Leaves are preferably used by the local people because
leaves are easily removed as compared to whole plant
and roots that also damage the growth of plants which
leads to the decline in population of medicinal plants
(Giday, 2018; Pyakurel et al., 2017).

Dominant families

Number of families
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Fig. 1. Dominant families of the study area.

Life forms

Fig. 2. Life forms of medicinal plants in study area.
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Fig. 3. Plant part used in treatment of various diseases in study area.
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Fig. 4. Mode of utilization of medicinal plants.
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Fig. 5. Disease categories in the study area.

In this study a total of 83 mode of utilization were
reported out of which decoction was the most common
with (20 reports), followed by powder (18 reports), raw
plant (13 reports) and juice (10 reports) (Fig. 4). The use
of decoction was common because of its quick
effectiveness against illness. Also boiling of any part of
plant biological reactions are accelerated resulting in the
extraction of many useful compounds (Huai & Zhang,
20006; Pei et al., 2009). In some areas people also prefer
utilization of plants in powder form due to deficiency of
water and extreme climate (Albuquerque et al., 2005;
Qureshi & Bhatti, 2008).

Quantitative data analyses

Informants consensus factor (ICF): Medicinal plants
that were used to treat different human ailments were
analyzed quantitatively by developing 16 categories of
diseases (Fig. 5). In present study ICF ranged from 0.1-
0.8. The highest value of ICF was found in Digestive
disorders (0.8) followed by respiratory disorders and
musculoskeletal disorders with (0.75) (Table 3). The

result of ICF indicated the most prevalent disease in the
study area was digestive disorders. This disease was
common because the people of the area were
malnourished, and they were not aware of balanced diet.
Poor hygiene and contaminated water also causes
digestive disorders (Bibi et al., 2014b; Kayani et al.,
2015). Second highest number of disease in this area was
respiratory disorders. This disease is common due to
inhalation of dust particles and pollen. Also temperature
changes affect the respiratory system of most of the
people (Ahmad et al., 2013; Gulshan et al., 2012). The
highest value of ICF indicates that the people rely on
medicinal plants to treat their common health problems.
The most used plant for curing digestive disorder was
seeds of Plantago ciliata (48) which were mostly taken
either in raw form or mixed with milk. For treating
respiratory disorders Fagonia indica (51) was most used
plant among the locals.

Fidelity level (FL) and use value (UV): Fidelity level of
plant species treated different human ailments ranging
from 20-94%. The highest percentage of fidelity level was
shown by Panicum turgidum (94%). The highest fidelity
level shows that this is an important plant and should be
further evaluated through pharmaceutical, phytochemical
and biological activities. Besides this, plants having low
Fidelity percentage should not be ignored as dwindling to
remark them to the future generation that it could increase
the risk of gradual disappearance of the knowledge
(Bhattarai ef al., 2006; Nawaz et al., 2009).

Use value determines the importance of species
having more use reports specified by local people. In this
study UV ranges from 0.2 to 0.45 (Table 2). It has been
observed that species having more uses reported by the
people usually have high use value and plants with low
use reports have low use value. Highest use value was
found for Atriplex stocksii (0.45). Highest use value
indicates that the plant species are more likely
biologically active (Heinrich et al., 1998). Thus having
high Use value of plant species indicates the potential for
healing for specific disease.

Conclusions

This study provides comprehensive documentation of
medicinal plants used by the local communities of hilly
areas of District DG Khan Punjab, Pakistan. Results of
present study showed a variety of plant species used in
making various herbal remedies which plays vital role in
the primary healthcare of the local people in the hilly areas
of District DG Khan Punjab, Pakistan. Total 75 plant
species were used in making different medicinal recipes to
cure 15 disease categories cited by 127 total numbers of
informants. Highest cited plants include Citrullus
colocynthis, Fagonia indica, Plantago ciliata and
Salvadora oleoides indicating the common use of plants
among locals and also the presence of active biological
compounds in these species. The most common disease
category was Digestive disorder, was most common life
form herb and leaves were the most used plant part. The
most frequent mode of preparation was decoction. Plants
having noticeable Fidelity percentage and Use value are
precious to these areas. So these plants should be evaluated
for further phytochemical screening and biological
activities for future drug discovery and development.
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Table 3. Disease categories, symptoms and informant consensus factors of medicinal plants.
Important plant of Number of
Categories Symptoms Nur | Nt | ICF po! p citations of
this category .
this plant
. . Bronchitis, Sore throat, tuberculosis, common cold, L
Respiratory disorders cough, Asthma, Throat infections 9 15 0.75 Fagonia indica 51
Diarrhea, constipation, vomiting, dysentery,
Digestive disorders biliousness, dyspepsia, stomachache, heartburn, 11 19 0.80 Plantago ciliata 48
ulcer, intestinal disorders
ENT Ear pain, rhinitis, ear ache 8 9 0.14 Erigeron . 17
canadensis
Cancer Tumors, breast cancer, skin cancer, liver cancer 4 6 0.67 Astragalus stocksii 19
Renall and Urinary  tract Kidney stone, kidney failure, urinary bladder stones 3 4 0.50 Salvadora oleoides 47
infections
Liver disorders Jaundice, yellow fever, gall bladder stones 7 8 0.17 Citrullus . 54
colocynthis
Musculoskeletal disorders Backache, joint pain, rheumatism, gout 9 15 0.75 Berl?erzs 23
calliobotrys
Hormonal disorders Diabetes, dysuria, 9 13 0.50 Caralluma 21
tuberculata
Skin disorders Cutaneous  infections, ~ boils,  scabies, leprosy, ¢4 29 pogunum harmala 44
leukoderma, hair loss, eczema, insect repellent, antilice
Eye disorders Eyelid styes, eye sores, cataract 3 4 0.50 Oxalis corniculata 26
Oral infections Toothache, oral thrush, gum inflammation 6 8 040 Olea. europaed . SSp. 25
cuspidata
Antidote Snake bite, scorpion bite 3 4 0.50 He]zotrop wm 21
crispum
Male genital diseases Loss of libido, impotence 5 7 0.50 Tribulus terrestris 17
Female genital diseases Galact_a gogue, fertility enhancer, - dysmenorrhea, 4 5 0.33 Oligomeris linifolia 21
fetal discharge,
Cardiovascular disorders Hyperten§1on, blood ~ purifier, — cardiac  pains, 4 6 0.67 Malcolmia africana 22
hemorrhoids
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