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Abstract: The present study reports some important species of the genus Artemisia with their folk medicinal uses from
the Northeastern (Gilgit-Baltistan) region of Pakistan. The localities where the awareness of traditional information
was not reported previously were surveyed and the local traditional knowledge about novel species of Artemisia
was reported. For ethnobotanical data collection, questionnaire-based interviews were conducted from the local
inhabitants where a total of 195 key respondents including 72.50% men and 27.50% women with 35 to 60 years of
age were included. Interviews were performed in working days of some communal areas like farms, gardens, bazaars,
nurseries, colleges, homes, and schools. The majority of the male informers were farmers, herbalists, Hakeem’s,
laborers, government workers, and shopkeepers while the majority of the female informers were housewives, teachers,
and field workers. Here for the first time, we report fifteen Artemisia species, which were popularly used among
residents of Gilgit-Baltistan as ornamentals, food, fuel, and these were employed medicinally in the treatment of more
than thirty different types of diseases. It is desirable to conclude that the species of Artemisia from this remote region
have great significance from the medicinal point of view and characterize a valuable natural asset.

Keywords: Genus Artemisia, Rare species, Ethnobotany, Gilgit-Baltistan, Pakistan

1. INTRODUCTION are recorded as having a medicinal use worldwide

and are utilized effectively against many health-

Ethnobotanical practices of many communities
worldwide are employed to treat certain types of
diseases. Various societies have their traditional
knowledge of the folk medicinal uses of significant
herbs [1]. Primarily, ethnobotanical studies provide
information on classical uses of plants and
associated knowledge that can be further expanded
for supplementary scientific discoveries [2].

Ethnobotanical studies validate local knowledge
for the protection and management of biological
diversity and also support the transmission of
traditional information appropriately [3]. According
to the Royal Botanical Garden Kew’s State of the
World’s Plants 2017, at least 28, 187 plant species
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related problems by direct or indirect means [4].
Artemisia L. is a polymorphic genus from the
Asteraceae family. Species of Artemisia are generally
found in the northern hemisphere, primarily in those
sectors which are temperate, and a limited number
of species are found in the southern hemisphere
of the world [5]. Artemisia is a diverse genus,
encompassing 500 species in the form of both
herbs and shrubs [6]. Species of this genus contain
a huge variety of chemical compounds, which are
employed to treat numerous health problems like
depression, insomnia, epilepsy, psychoneurosis,
irritability, and anxiety [7]. Different extracts of
Artemisia species are reported with antibacterial,
antimalarial, antitumor, hepato-protective [§]
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anticancerous, anthelmintic

activities [9].

antioxidant, and

Research has shown that nearly 60 species of
Artemisia from diverse regions in Pakistan have been
reported so far. These include areas of Baluchistan,
Northern Punjab, Khyber Pakhtunkhwa, Kashmir,
and Gilgit-Baltistan [12]. In northern Pakistan, one
study [13] reported 12 species of Artemisia which
were employed with great prevalence among
native people. These species were Artemisia annua,
Artemisia absinthium, Artemisia brevifolia, Artemisia
dracunculus, Artemisia roxburghiana, Artemisia
dubia, Artemisia herba-alba, Artemisia japonica,
Artemisia  santolinifolia, Artemisia maritima,
Artemisia scoparia, and Artemisia vulgaris. People
use Artemisia plants as their source of food, fuel,
medicines, and ornaments. Another study [14] from
north Pakistan also documented eight species of the
genus Artemisia which were generally employed
by the indigenous occupants as folk traditional
medicine. The reported eight species were, A.
absinthium, A. dubia, A. brevifolia, A. japonica, A.
maritima, A. roxburghiana, A. moorcroftiana, and

One ethno-veterinary medicinal plant, Artemisia
brevifolia has been commonly employed as an
anthelmintic source in Pakistan [15]. Some species
of Artemisia like A. annua, A. absinthium, and A.
vulgaris have been reported for their traditional
uses in some Asian and European countries [16].
Moreover, one investigation documented that the
performance of sheep digestibility can be improved
when different Artemisia species were consumed by
the sheep in place of rice straw in the diet [17]. One
important species of Artemisia, A. dubia has been
used to treat ulcers, asthma, and skin diseases. This
plant has also been used as a stomachic in regions
of Nepal [18]. Many other Artemisia species have
been explored and reported with their potential
anti-diabetic properties and the Artemisia species
have been employed in a lot of countries for the
treatment of high blood pressure, diabetes, and
stomach related problems [19]. Another significant
Artemisia species is A. aucheri, a local Iranian plant
employed against leishmaniasis as a traditional
medicine [20].

Moreover in China, the folk utilization of
A. annua for malaria and fever was discussed by
Wright [21]. In Pakistan, some important species of

Artemisia are mostly found in the northern Gilgit-
Baltistan region. This region bears a diverse climate
and is well known for holding immense biodiversity
of plants [10] and trades medicinal herbs
internationally because this region is considered to
be the hub of medicinal plants [11]. The medicinal
values of some common Artemisia species have
been reported by Hayat et al. (13), Ashrafetal. [14],
and Ghafoor [12] from the northern region of the
country but, some rare Artemisia species and their
traditional uses were not well documented from
this distant region, where people are still dependent
on these rare medicinal plants to cope with different
health-related problems. In view of this, the present
study was undertaken to report some Artemisia
species from the Gilgit-Baltistan region and their
utilization for primary health care treatments of
health-related problems.

2. MATERIALS AND METHODS
2.1 Sampling

Broad field surveys were conducted with the native
people over two years (2016-2017) in different
localities of Gilgit-Baltistan, where species of
Artemisia were formerly reported [12, 14]. Gilgit-
Baltistan in the North-eastern region of Pakistan
that bears a diverse climate and is well known for
having immense biodiversity of plants. This region
is located between the latitude 35° to 37° East and
longitude 72° to 75° North and has 7 districts
namely, Gilgit, Baltistan, Ghizar, Ghanche, Hunza
Nagar, Astore, and Diamer (Fig. 1). Field studies
were performed as described in the literature [6,
22]. Artemisia species were collected from different
localities of 5 major districts of the Gilgit-Baltistan
region viz; Gilgit, Ghizer, Hunza-Nagar, Skardu,
and Astore (Fig. 1).

2.2 Artemisia Species and Iconography

During the field visits, preliminary data were
collected in situ during meetings with the native
inhabitants of 5 districts of the Gilgit-Baltistan
region. To make it easy for the respondent, a
checklist of collected Artemisia species was
produced along with their photographs to have
detailed meetings and conversations to obtain
ethnobotanical information about Arzemisia species
[23].
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Fig 1. Map indicating different districts of the Northeast (Gilgit-Baltistan)
Pakistan for the collection of Artemisia species.

2.3 Interviews and Conversations

During the field surveys, questionnaire-based
interviews and discussions were conducted with
the local inhabitants. The ethnobotanical data on
Artemisia species which have been typically utilized
for medicinal purposes in the surveyed regions were
recorded. Before performing the interviews, the
native people were notified and authorizations were
obtained in prior informed consent (PIC) form.

The collection and management methods
of plants used against different health-related
problems, along with their local names and mode

of administration were documented with the help
of a detailed questionnaire [13]. The conversations
were performed in different native languages of
the studied areas including Shina, Urdu, Astori,
Brushuski, Balti, and Khowar. A total of 195 key
respondents including 72.50% men and 27.50%
women from 35 to 60 years of age were questioned.
Interviews were conducted specifically with those
people having superior acquaintance of folk
medicinal utilization of the plant. Interviews were
also performed on working days in some communal
areas like farms, gardens, bazaars, nurseries,
colleges, homes, and schools. The majority of the
male study participants were farmers, herbalists,
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Fig 2. Plant and fluorescence of Artemisia species from different regions of Gilgit-Baltistan
Pakistan: Photographs by Adil Hussain & Tanseer Hussain. (A)= A. annua (B)= A. absinthium (C)=
A. chamaemilifolia (D)= A. biennis (E)= A. campestris (F)= A.rutifolia var. altaica. (G)= A. rutifolia
var. ruogiangensis (H)= A. sieversiana(1)= A. maritima (J)= A. herba-alba (K)= A. indica (L)= A.
scoparia (M)= A. austriaca (N)= A. verlotioram (O)= A. vulgaris
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Hakeem’s, laborer’s government workers, and
shopkeepers while the majority of the female
informers were housewives, teachers, and field
workers.

2.4 Preparation of Herbarium and Plant
Identification

The collected plants were pressed, dried up, labeled,
and mounted on the herbarium sheets for submission
in the Herbarium of Pakistan Museum of Natural
History (PMNH) Islamabad, Pakistan to acquire
a voucher specimen number for future reference
(Table 1). The collected plants were identified by
evaluating their morphological characteristics and
also by relating them with existing samples in
the herbarium of PMNH. The Flora of Pakistan
was also consulted to confirm the identification of
collected plants as described in studies [24].

3. RESULTS AND DISCUSSIONS

The list of studied Artemisia species in alphabetical
order with their botanical names, local names,
distribution, parts used, and life form is provided
in Table 2. Here, we report 15 species of
Artemisia with their folk medicinal and common
uses from the Gilgit-Baltistan region of Pakistan.
The Artemisia species reported include 4. annua
(Fig. 2A), A. absinthium (Fig. 2B), A. sieversiana
(Fig. 2H), A. maritima, (Fig. 21), A. campestris
(Fig. 2E), A. biennis (Fig. 2D), A. herba-alba (Fig.
2)), A. indica (Fig. 2K), A. scoparia (Fig. 2L),
A. vulgaris (Fig. 20). To the best of our knowledge,
this study preliminary reports the ethnobotanical
data of some rare species of Artemisia including 4.
chamemelifolia (Fig. 2C), A. rutifolia var. altaica
(Fig. 2F), A. rutifolia var. ruoqiangensis (Fig. 2G),
A. austriaca (Fig. 2M) and 4. verlotiorum (Fig.
2N) from the Gilgit-Baltistan region of Pakistan.
The details of the studied Arzemisia species along
with their folk traditional and common uses are
given in Table 2. Among the fifteen Artemisia
species, 5 were shrubs and 10 species were herbs
(Fig. 3). On a life cycle basis, 12 Artemisia species
were found to be perennial, 1 species annual, and
2 species were biannual (Fig. 4). Concerning the
utilization of different parts of Artemisia plants, the
ethnobotanical data showed that 8 Arzemisia species
were used whole. On the other hand, only a single
part or in combination (Seed, flower, leaves, stem,

and roots) of the remaining 7 plants were used for
medicinal purposes (Fig. 5).

Fig. 3. Habit distribution of Artemisia species
collected from different regions of Gilgit-Baltistan
Pakistan.

Biannual,
2

Perennial,
12

Fig. 4. Life cycle distribution of Artemisia species
collected from different regions of Gilgit-Baltistan
Pakistan

Seed, 1

Flower, 2

Roots, 3‘

Leaves, 6
Stem, 3

Fig. 5. Distribution of parts utilization of Artemisia
plants collected from different regions of Gilgit-Baltistan
Pakistan
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Table 1. List of Artemisia species with GPS data, locality, and voucher specimen number collected from different location of

Gilgit-Baltistan, Pakistan

Taxon Latitude Longitude Location Vo'ucher
specimen no
Artemisia Absinthium L. N-36'19.756 E-74'52.520 Ataabad Hunza-Nagar PMNH-41647
Artemisia annua L. N-35'54.949 E-74'18.508 Barmas paen Gilgit PMNH-41582
Artemisia biennis Willd N-36'09.387 E-74'11.941 Naltar valley Gilgit PMNH-41622
Artemisia campestris L. N-36'08.708 E-74'12.397 Naltar valley Gilgit PMNH-41619
Artemisia ‘ii’glmfemehf olia N-36'09.622 E-74'11.622 Naltar valley Gilgit PMNH-41630
Artemisia herba-alba Asso.* N-35'54.061 E-74'12.762 Kargah nala Gilgit PMNH-41599
Artemisia indica Willd. N-36'15.250 E-73'24.240 Yasin Ghizer PMNH-41694
Ar’emiSi“H”(’)‘(’)z’;ma L. Ex N-35'52.660 E-74'25.594 Minawar Gilgit PMNH-41616
Artemisia
rutifolia var. altaica (Krylov) N-35'11.963 E-75'37.387 Sadpara lake Skardu PMNH-41712
Krasch *
Artemisia rutifolia var. N-36'08.708 E74'12.397 Naltar valley Gilgit PMNH-41618
ruoqiangensis Y .R.Ling
Artemisia austriaca Jacq.* N-36'01.609 E-74'33.255 Bagrote valley Gilgit PMNH-41643
Artemisia e Waldst. & N 3526665 E-75'26.960 Kachura lake Skardu ~ PMNH-41714
Artemisia sieversiana Ehrhl. = 36114 g75 E-7321.810 Khalti lake Ghizer PMNH-41691
Ex Willd.
Artemisia verlotiorum N-36'08.543 E-73'51.721 Bubar Ghizer PMNH-41684
Lamotte.
Artemisia vulgaris L. N-36"20.508 E-74'52.277 Shishkat Hunza-Nagar PMNH-41646

The voucher numbers were obtained from the Pakistan Museum of Natural History (PMNH) Islamabad Pakistan.

Collectors: Adil Hussain and Tanseer Hussain. “*” Represents rare Artemisia species whose folk medicinal uses are

reported first time here from the Northeast (Gilgit-Baltistan) region of Pakistan

This ethnobotanical data has confirmed that the
majority of the Artemisia species were employed for
more than thirty different diseases in the study area.
Five Artemisia species were utilized against diarrhea
and three species against vomiting. Six Artemisia
species were used to cure fever and four species
are used to treat colds, cough, flu, pneumonia, and
chest pain. Eight species were used against stomach
worms and abdominal cramps. Eight species were
used as pain killers, wound healers, and anti
swellings. Four Artemisia species were used to
treat diabetes and to maintain blood pressure. Two
species were reported with their traditional uses
against piles and one species was used against
urinary problems. Two Artemisia species reported
in this study were utilized to treat gastric and
acidity problems. Four species were employed

against cholera and jaundice. One Artemisia species
was used as a remedy against dental problems.
Two Artemisia species were used against malarial
parasites and a mosquito bite. One species was used
against dizziness and insomnia. Three Artemisia
species were reported as anti-inflammatory agents.
One species was used against dermal contagions.
Six species of Artemisia were used as an insect
repellent. Three species were taken as anti-aging
remedies and flavoring agents in traditional foods
like “Dawdoo” and “soup”. Characteristically,
numerous parts of Artemisia plants were prepared
and taken with water, sugar, tea, and milk, etc.
The frequent preparations comprise decoction and
powder form etc. Many researchers have reported
the ethnobotanical importance of Artemisia species
from different localities of Pakistan [13, 14, 25, 26].
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Species of this genus are also used in traditional
medicine in many communities of the world due
to the presence of important phytochemicals. The
crude extracts of Artemisia have proven potential
antimicrobial and antioxidant activities, and these
were very effective in the treatment of health-
related problems [9]. In northern Pakistan, previous
researchers, working in different areas of Pakistan
have also reported traditional uses of Artemisia
species [13, 14, 27]. Meetings and interviews
conducted with local communities confirmed that
the use of Artemisia Artemisia species as traditional
medicine is a common practice in those areas [13].
The data on folk medicinal uses of Artemisia species
reported here are following other studies reported
from other localities of Pakistan [13, 14, 27, 30].
Results of this study showed A. scoparia as an
anti-inflammatory and purgative agent. A previous
study of Hayat et al. [13] also reported A. scoparia
as purgative and a remedy against burns in the
Attock city of Pakistan. The majority of the species
of Artemisia reported here are used against stomach-
related problems like diarrhea, abdominal cramp,
and intestinal worm.

A study by Hayat et al. [13] also displayed that
A. absinthium is also employed against stomach-
related problems predominantly against the
intestinal worm. In the Kurram agency of Pakistan,
A. brevifolia has been taken as an anthelmintic and
also used against stomach related complications
[29].

In one study, Qurashi et al. [27] reported the
potential folk medicinal uses of A. maritima and A.
absinthium from the Gilgit region of Pakistan. They
suggested that the expansion and implementation
of conservation methodologies are direly needed
in the studied region that meets basic requirements
and fulfills the economic development options.
Moreover, the frequent plant utilization for
medicinal purposes executes some alarming
intimidations on plant population and their growth
in nature [28].

In the Chitral valley of Pakistan, one study
confirmed that A. maritima can be utilized as a
cure against fever, intestinal worm, and stomach
ache [30]. Another study from the Chitral region
[31]. confirmed the folk medicinal utilization of A.
rutifolia against certain gastrointestinal problems.
Fever and stomach worms have also been treated

with this significant plant. Ahmed et al. [32]
indicated the utilization of 4. santolinifolia and A.
Jjaponica as folk medicines in the Chitral valley of
Pakistan.

Folk traditional uses of two Artemisia species
like A. scoparia and A. vulgaris were conferred by
Khan et al. [33] and Hussain et al. [34] and their
outcomes correspond with the results of this study.
Many Artemisia species from the Gilgit-Baltistan
region of Pakistan were studied for the antimalarial
compound artemisinin by Mannan et al. [35].

They investigated 4. annua and recommended
this plant as a better source of artemisinin with
potential antimalarial activity. This plant is also
effective against fever, jaundice and it is taken
as a blood purifier [36]. One more study from
Pakistan reported the folk traditional utilization of
A. absinthium, A. brevifolia, and A. scoparia with
greater ethnopharmacological prominence [37].

Ashrafetal. [14] also reported an ethnobotany of
Artemisia species from Pakistan. They substantiated
that in addition to Pakistani regions, the majority of
the Artemisia species are also used as folk medicine
in other parts of the world. Eight Artemisia species
were explored in their study, which was traditionally
used by the native people as folk medicine. The
reported species were A. dubia, A. absinthium,
A. moorcroftiana, A. brevifolia, A. japonica, A.
vulgaris, A. maritima, and A. roxburghiana. Their
results about the ethnobotanical study of some
Artemisia species are following the findings of this
study, for example, Ashraf et al. [14] reported A.
absinthium utilization against gastric problems and
intestinal worms. We also found that this plant is
used against stomach worms.

Fahad and Bano [25] investigated some
threatened plants collected from two diverse
altitudes from the Gilgit-Baltistan region of
Pakistan. They acknowledged that 4. laciniata is
used against gall bladder infections, high fever,
and jaundice. Their study further confirmed that the
leaf paste of 4. maritima is effective against skin
infections. Here we found that 4. maritima is used
against stomach problems, diabetes, and malaria.

One study reported the folk medicinal
significance of Artemisia from Astore valley
of Gilgit-Baltistan region of Pakistan [38].
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Recently, studies on Artemisia for their anatomical,
morphological and molecular studies from the
Gilgit-Baltistan region of Pakistan has added more
important species from the region [39, 40-44] and
the folk traditional uses of the species should also
be reported.

Nevertheless, this investigation reports some
significant Artemisia based therapies. For-example
two species, 4. campestris and A. scoparia were
both been used as a cure for jaundice in the Gilgit-
Baltistan region of Pakistan. Two species, 4. annua
and A. absinthium were employed in the treatment
of piles. These two plants were also used as flavor
enhancers in the local foods stuff and also taken as
anti-aging medicine. Another important species,
A. chamaemelifolia was taken as an anthelmintic
specifically in children. One taxon, A. rutifolia var.
ruoqgiangensis was given to pregnant women to get
relief from labor pain during pregnancy. A. indica
was used against kidney pain and taken as a cure
against skin related problems. One rare species
A. austriaca was used against pneumonia and
problems associated with the chest. A. verlotiorum
was popularly used to treat stomach problems and
used for dental concerns.

4. CONCLUSION

The results of this study substantiated a great
diversity of Artemisia species and insights into their
traditional utilization, along with their preparation
and applications. Since the distant past, traditional
utilization of medicinal herbs is still maintained and
prominent within the indigenous communities of the
Gilgit-Baltistan region. This continued perception
very manifestly supports the persistent reliance of
the local people on medicinal plants of the area.
Ethnobotanical data from this study confirm that
species of the genus Artemisia from Gilgit-Baltistan
are very significant from a medicinal point of
view and embodying a valuable natural asset.
Consequently, this fundamental awareness gives
necessary pointers for researchers to examine their
chemical composition and significant biological
activities to deal with different health-related
complications predominantly in the fields of
dermatology, hepatology, neurology, oncology, and
parasitology.
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