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Abstract
Medicinal plants are fundamental to health sovereignty, providing vital healthcare and livelihood options for rural mountain 
communities. We conducted 284 interviews with 416 participants in Badakhshan Province of northeastern Afghanistan focus-
ing on the collection, use, sale, and management of medicinal plants. Participants identified 48 plants within 45 categories of 
treatment and prevention. The greatest number of plants were used to treat hypertension (14 plants), followed by kidney aids 
(12), analgesics (11), gastrointestinal aids (11), and dermatological aids (9). Comparisons with hospital records suggest that 
medicinal plants treat common ailments and preempt the need for some hospital visits. In addition, medicinal plants provide 
a source of livelihood for approximately 25% of participants. Many gatherers are concerned about the impacts of harvesting 
on medicinal plant resources. Collaborative research and knowledge exchange are necessary to enhance health sovereignty 
and community-based stewardship that sustain medicinal plant diversity in the context of increasing commercialization.

Keywords Indigenous ecological knowledge · Medicinal plants · Market opportunity · Intergenerational knowledge 
transmission · Pamir Mountains · Badakhshan Province · Northeastern Afghanistan

Introduction

Globally, communities use and depend upon medicinal plants 
as a basis for healthy living (Dar et al., 2017; Gurib-Fakim, 
2006; Halberstein, 2005; Jonas, 1998; Petrovska, 2012; Sen 
& Samanta, 2015; Singh, 2015; van Wyk & Wink, 2019). 
For centuries, scholars have demonstrated the significance 
of plant diversity to the world’s traditional health systems, 
identifying thousands of species used to treat a wide variety 
of ailments (Chen et al., 2016). More than 80% of member-
states of the World Health Organization (WHO, 2019) 

acknowledge long-term significance of traditional medicine, 
which has always included the use of plants. Between 1996 
and 2013, global trade in medicinal and aromatic plants 
increased from US$2.4 to US$6.2 billion (Tripathi et al., 
2017). Furthermore, knowledge and use of medicinal plants 
is often based on long-standing relations between humans 
and their habitats, and therefore holds cultural significance. 
Based on this, medicinal plants are fundamental to health 
sovereignty, which we have previously defined as the 
right and capacity of communities and nations to affirm 
and adapt their own health systems according to their own 
knowledge, values, and ecological context (Kassam et al., 
2010).

We explore the contributions of medicinal plants to 
restoring health sovereignty in northeastern Afghanistan. 
Most knowledge on Afghanistan’s plant diversity was doc-
umented prior to 1978. Since then, political instability has 
constrained the ability to collect more up-to-date medicinal 
plants data (Saidajan, 2012), especially outside of formally 
protected areas (NEPA, 2019). Although Afghanistan is not 
considered a biodiversity hotspot (its biodiversity index is 
lower than the global median), the country is home to high 
diversity of plants found in four distinct biomes: desert/semi-
desert (39% of Afghanistan’s land area), open woodlands 
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(37%), closed woodlands (7%), and alpine and subalpine 
zones (16%) (MAIL, 2009; NEPA, 2019). Estimates of 
plant species richness range from 3,500 to 5,000 species, of 
which 25 to 35% are endemic (Breckle, 2007; Breckle et al., 
2013; MAIL, 2017; NEPA, 2019; UNEP, 2008). Major plant 
families include over 500 Compositae/Asteraceae species, 
400–500 Leguminosae/Fabaceae species, 250 Brassicaceae/
Cruciferae species, 150 Gramineae species, 180 Lamiaceae 
species, and 100 Apiaceae/Umbelliferae species (Breckle, 
2007). Many of these plants are used as food and medicine, 
revealing interdependencies between food culture, public 
health and the ecosystem to which communities belong 
(LaDuke, 2005).

Although Afghanistan’s state and traditional health 
systems have suffered from conflict and violence, some 
health outcomes have improved in recent years, partially 
owing to policy interventions (Newbrander et al., 2014) and 
increased healthcare sector expenditures (NSIA, 2019a). 
Provision of Basic Package of Health Services (BPHS), 
including maternal and child health, nutrition, and regular 
supply of drugs (Newbrander et al., 2014) has contributed 
to higher life expectancy, and lower maternal and infant 
mortality (Britten, 2017; World Bank, 2017, 2018). None-
theless, healthcare expenditures amount to only US$8 per 
capita (World Bank, 2019). Furthermore, in 2017, 55% of 
the 29.2 million population were living below the national 
poverty line (Babury, 2019; CSO, 2018) and 51.7% expe-
rienced ‘multidimensional poverty’ (an index based on 
health, education, living standards, work, and shocks) 
(NSIA, 2019b). The substantial costs of traveling and treat-
ment care limit access to public health systems, and many 
families are only “one illness away” from falling back into 
poverty – because the sick lose income due to inability to 
work and incur medical costs, and in case of death funeral 
expenditures (Krishna, 2011). In this context, traditional 
medicine, including the use of medicinal plants, remains a 
primary source of healthcare in Afghanistan, particularly 
in areas with limited access to public clinics and hospitals. 
The WHO (2019) recognized the significance of traditional 
and complementary medicine in Afghanistan’s health sys-
tems, while critiquing the lack of information and status 
of these practices. Our research contributes to knowledge 
about Afghanistan’s medicinal plants, and we hope will 
attract other scholars’ interest in conducting further studies. 
We aim to raise awareness among government agencies and 
development organizations about the role medicinal plants 
can play in providing culturally relevant healthcare options. 
Furthermore, while the selling of medicinal plants could 
improve people’s economic conditions, there is a clear risk 
that higher market demand driven by international buyers 
such as the neighboring People’s Republic of China could 
lead to overexploitation and local extirpation of useful spe-
cies (He et al., 2018; Hinsley et al., 2020).

By investigating the contributions of plants to health sov-
ereignty in northeastern Afghanistan, we aim to (1) briefly 
review the previous studies of Afghanistan’s medicinal 
plant diversity, (2) document and analyze the diversity of 
medicinal plants known and used within our study area, fol-
lowed by data related to the collection and use of plants as 
medicine, with particular attention to notion that ‘food is 
medicine’,1 and (3) explore the relationship between sale of 
medicinal plants and their conservation, and the potential for 
gendered ecological knowledge to promote sustainable use. 
Our findings may provide key insights on health sovereignty 
through use of medicinal plants and offer recommendations 
for future research and policy initiatives.

Medicinal Plants in Afghanistan

Afghanistan has long been recognized for its medicinal 
plants (see Breckle, 2016 for an extensive review). While 
local or other international scholars had certainly conducted 
prior studies in other languages, to our knowledge Aitchison 
(1890) was the first European scholar to categorize uses of 
plants in what is now Afghanistan, including their medicinal 
applications. Fischer (1943) described the ‘medicinal lore’ 
of Afghanistan. Volk (1955, 1961) and Pelt et al. (1965) doc-
umented medicinal plants available at local bazaars. Younos 
et al. (1987) identified 215 medicinal plants, reporting that 
29% were imported, 24% cultivated and 20% indigenous.

During the 1990s, in the midst of civil war, the only study 
of medicinal plants focused on veterinary medicines used 
by Pashtun Kuchi nomads in southern Afghanistan (Davis 
et al., 1995). After the removal of the Taliban by Ameri-
can and coalition forces in 2001 (Babury, 2019), relative 
stability allowed for more research about medicinal plants, 
ranging from chemical analysis to marketing and sustainable 
management. Ottens et al. (2006) examined the production 
and marketing of medicinal species. Kassam et al. (2010) 
focused on medicinal plants of the Pamir Mountains, primar-
ily in the Gorno-Badakhshan Autonomous Oblast (GBAO) of 
Tajikistan, but including some communities in northeastern 
Afghanistan, west of the Panj River, and in the Wakhan Cor-
ridor. Katawazy (2013) analyzed the markets for an important 
medicinal plant species, Crocus sativus (saffron). Mohibbi 
and Cochard (2014) found that over 60% of households liv-
ing within Band-e-Amir National Park in central Afghani-
stan reported collecting 12 medicinal plant species. Soelberg 
and Jäger (2016) studied the use of plants in the Wakhan 

1 We build on our previous study (Kassam et al., 2010) to discuss 
this notion that many medicinal plants also provide nutrition and 
some communities do not distinguish between plant use as food or 
medicine.
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Corridor, including 32 plants used as medicine by the Wakhi 
and 15 by the Kyrgyz. Amini and Hamdam (2017) reported 
68 plants used as medicine in the Guldara District of Kabul, 
including 62 genera in 30 families. Ahmady et al. (2019) 
examined the protective properties of Hippophae rham-
noides, Olea europea, Sesamum indicum, Alhagi pseudal-
hagi and Elaeagnus angustifolia used as herbal sunscreens. 
Finally, the most recent study of Afghanistan’s medicinal 
plants is a doctoral dissertation by Babury (2019), which 
provides an extensive literature review as well as focused 
studies of the management of four species.

The value of medicinal plants and associated indig-
enous knowledge is recognized not only by scientists, but 
also by some in the Afghan government. The Ministry of 
Agriculture, Irrigation and Livestock (MAIL) published a 
National Natural Resource Management Strategy (2017) 
which, among other things, aimed to improve management 
of medicinal plants and expand indigenous knowledge 
through community-based approaches. While the impor-
tance of medicinal plants to traditional health systems is 
acknowledged, the MAIL’s Strategy focused on enhancing 
economic opportunities through commercialization and 
export. Indeed, the sale of medicinal plants to international 
markets is a substantial source of income. One study by the 
FAO (2005) found that between 1998 and 2002, Afghanistan 
sold 23% of the total volume of medicinal plants exported 
by Least Developed Countries (second only to the Sudan), 
comprising 55.4 thousand tons valued at US$31 million. 
While the export of medicinal plants may offer economic 
opportunities to rural communities, overexploitation could 
lead to their local extirpation, resulting in the loss of local 
healthcare resources.

Methods

The study was conducted in the Shugnan, Ishkashim,2 
Zebak, and Wakhan districts of Badakhshan Province of 
northeastern Afghanistan (36° 2′ 21″ to 38° 2′ 30″ N; 70° 
48′ 4″ to 73° 7′ 8″ E; Fig. 1). The study area lies along the 
Panj River, a major tributary to the Amudarya River, which 
serves as a natural border with the GBAO in Tajikistan. 
Badakhshan Province occupies an area of 44,836  km2 with 
mountains rising above 6,000 masl and narrow river valleys 
around 1,000 to more than 6,000 masl (GIAJ, 2014). Climate 
is highly variable depending on elevation, but is generally 
characterized by cold winters and short summers (Ahmad et 
al., 2018). The total population of Badakhshan exceeds one 

million, of which more than 95% live in rural areas (NSIA, 
2019a). The most populous of the four districts in the study 
area is Shugnan (30,411), followed by Ishkashim (15,141), 
Wakhan (16,296) and Zebak (8,598) (CSO, 2019). Most 
residents of all four districts speak the national language 
(Dari, or Persian), as well as a local language (Shugnani 
in Shugnan; Ishkashimi in Ishkashim and Zebak; Wakhi in 
Wakhan). Minority groups include Kirghiz (Kyrgyz) in the 
Pamir Mountains and Pashtuns, Uzbeks, and Turkmen at 
lower elevations (Soelberg & Jäger, 2016).

In 2014, people in Badakhshan were mostly employed in 
agriculture (42%), followed by service industries (31%) and 
manufacturing (27%). About 59% of households produce 
rain-fed crops, 29% cultivate irrigated land, and 12.3% use 
garden plots. In 2017, the average landholdings per house-
hold were 1.4 ha of rain-fed land, 0.6 ha of irrigated land, 
and 0.3 ha of garden plots. Wheat is by far the most common 
crop, grown by 92% of all households, followed by barley, 
rice, and maize. Badakhshani farmers also produce large 
quantities of fruit; the most productive is apple, followed by 
peach, almond, grape, and pomegranate (CSO, 2018).

By multiple measures, quality of life in Badakhshan Prov-
ince is below national averages (Kanji et al., 2012) and lower 
than in the neighboring GBAO region of Tajikistan (Sherbut 
et al., 2015). The poverty rate had risen from 63.3% in 2012 
to 81.5% by 2017. While 79% of residents had access to 
improved drinking water sources, only 46% had improved 
sanitation systems; a majority (63.8%) suffers from calorie 
and/or protein deficiencies (NSIA, 2018).

Data Collection

We conducted semi-structured interviews in the summers 
of 2014 and 2015 and winter of 2016. Participants included 
a diverse range of local community members, including 
household heads, female farmers, teachers, NGO staff, pas-
toralists as well as herbalists and healers. Interviews took 
place in participants’ homes and fields, as well as in moun-
tain pastures, along roadsides, and at markets along the bor-
der with Tajikistan. Some interviews were undertaken while 
the participants were resting from agricultural work, others 
while traveling in vehicles. Some interviews were conducted 
with individuals, others with ad hoc small groups when the 
researcher’s presence attracted others to listen and contrib-
ute. These two interview types are respectively character-
ized as ‘individual interviews’ and ‘small group interviews’ 
following Kassam et al. (2010). Interviews typically lasted 
between 30 and 60 min, and were conducted in either Dari 
(in Ishkashim, Wakhan and Zebak) or Shugnani (in Shug-
nan). Since the lead author is fluent in these languages, 
no translator was employed. Oral informed consent was 
obtained from participants prior to each interview.

2 Shughnan, Shignan, Shighnan, Shegnan, Sheghnan and Eshkashim 
are alternative transliterations. We use Shugnan and Ishkashim as 
these terms are linguistically accepted.
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Fig. 1  Interview locations in Badakhshan, northeastern Afghanistan
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Interviews focused on the diversity of medicinal plants, 
including their local names and habitat associations. We 
specifically inquired about collection of medicinal plants, 
including the seasons of gathering, the various parts used, 
methods and the quantity of plants collected. We further 
asked whether the plants are kept for household use or sold 
to others, and about stewardship practices intended to main-
tain availability and access. We then addressed the use of 
medicinal plants, including how they are prepared and con-
sumed; the ailments they are used to prevent and/or treat; the 
duration of treatment; and any known side effects from use. 
Finally, we asked about gender roles related to medicinal 
plants and transmission of knowledge to future generations.

In addition to interviews, the lead researcher observed 
the local vegetation and photographed some plants for iden-
tification. It should be noted that voucher specimens were 
not collected due to insecurity in the study area and restric-
tions prohibiting their transport to the lead author’s home 
institution in Tajikistan. In winter, travel was hindered by 
snowfall and avalanches that blocked main roads. Ensuring 
personal security was challenging throughout the data col-
lection period. Therefore, the ability to visit communities 
was influenced by physical access and the security situation. 
As a result, we cannot claim that the sample of individuals 
interviewed is representative. Nonetheless, our findings con-
tribute to knowledge on medicinal plants in Afghanistan and 
we hope our work will attract the attention of other research-
ers to conduct a more thorough survey of the area.

Data Analysis

Information obtained during interviews was recorded as 
field notes in the local language, then prepared in Microsoft 
Excel for visualization and cross-tabulation, followed by sta-
tistical analysis in R (version 3.6). The names of medicinal 
plants documented in local languages were used to deter-
mine botanical names in consultation with experts at the 
Pamir Biological Institute and University of Central Asia 
in Khorog, Tajikistan, and Philipps University in Marburg, 
Germany, and by reference to previous studies in overlap-
ping and adjacent study areas (e.g., Kassam et al., 2010; 
Keusgen et al., 2006). All scientific names were confirmed 
using the World Flora Online database (2020). Frequency of 
listing for each plant was calculated by dividing the number 
of interviews at which the plant was named by the total num-
ber of interviews; listings from individual and small group 
interviews were analyzed separately and in combination.

Medicinal uses of plants were categorized according to 
Moerman (1998) following modifications by Kassam et al. 
(2010). We modified one category of plant use: ‘cold rem-
edy’ was expanded to include plants used to treat influenza, a 
disease with somewhat similar symptoms that is often indis-
tinguishable and is therefore renamed ‘cold and flu remedy.’ 

Scientific names and medicinal uses of plants were compared 
with relevant previous studies, namely, Kassam et al. (2010), 
Amini and Hamdam (2017), and Soelberg and Jäger (2016), 
particularly on diversity and medicinal use of plants. To clas-
sify the medicinal uses of plants in those previous studies, we 
added six new categories: altitude sickness aid, antibacterial, 
cholera medicine, leishmaniosis medicine, typhoid medicine, 
and vasopressor (used to treat hypotension,); we also modi-
fied the category ‘bite remedy’ to include tick bites as well 
as other insect bites. Reclassification of Amini and Hamdam 
(2017) and Soelberg and Jäger (2016) according to Moer-
man’s categories are included as Supplementary Materials 
1 and 2.

We used Jaccard’s similarity index to approximate the 
number of genera, medicinal use categories, and plants 
uses (i.e., plants associated with a category of use) shared 
between the current and each previous study:

where A is the number of plant species documented in the 
current study and B is the corresponding number in one of 
the previous studies; |A ∩ B| is the number of plant species 
documented in both studies, whereas |A ∪ B| is the total num-
ber of plant species documented in either study, equivalent 
to the sum of the number of plant species found in each 
study less the number found in both studies (also |A ∩ B|).

Medicinal plant uses are widely known in the region. 
Here we report the uses of specific plants to treat certain 
ailments without mentioning the part used or the method of 
preparation to avoid divulging community knowledge that 
could be used for commercialization without mutual benefit 
sharing, and to prevent irresponsible use of medicinal plants.

Results and Discussion

Demographics

Altogether 416 people participated in the research, includ-
ing 236 who were interviewed individually and 180 who 
contributed to 48 small group interviews (Table 1). Both 
kinds of interviews were conducted in the four districts, with 
the exception of Zebak, where no small group interviews 
were conducted. Participants ranged from 9 to 92 years old; 
18% of participants were under 30, 21% aged 31 to 40, 27% 
aged 41 to 50, 14% aged 51 to 60, and 20% older than 60. 
Out of 416 participants, 265 (64%) were women and 151 
(36%) were men. Women participation was especially high 
in Zebak district (81%). The lead author is female, and there-
fore had greater access to women than would have been pos-
sible for most male researchers.

J(A,B) =
|A ∩ B|

|A ∪ B|
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Diversity of Medicinal Plants

A total of 58 plants were reported during individual and 
small group interviews (Table 2). Of these, 51 were asso-
ciated with a single botanical species, two with a genus, 
and five could not be associated with any scientific taxon. 
At least 32 families are represented, of which Compositae 
(Asteraceae) was the largest (6 plants) followed by Api-
aceae (5 plants), Lamiaceae (4 plants) and Polygonaceae 
(also 4 plants). Altogether, 49 genera were identified, with 
few plants belonging to the same genus; the list included 
two Allium, three Ribes, and two Polygonum species. Of 
the 53 species and genera identified, 41 are herbs (includ-
ing one parasitic species), eight are shrubs, and only four 
are trees.

Most (44) plants were mentioned in both individual and 
small group interviews; nine plants were mentioned only 
during individual interviews and five only during small 
group interviews. Species accumulation curves (based on 
the cumulative number of plants listed over the course of 
interviews) indicate that the research team had documented 
most of the plants known within the study area (Fig. 2). In 
Shugnan, Wakhan, and Zebak, the number of new plants 
per interview declined to less than one, as seen where the 
slope approaches 0, resulting in a ‘plateau’ shape, indicating 
that researchers have documented most of the plants known 
to people in those districts. The slope of the accumulation 
curve for Ishkashim continues to climb (albeit at a low rate), 
indicating that there may be yet undocumented medicinal 
plants known to the people of that district.

Of the 58 plants named in this study, a small number were 
listed by a majority of participants (Fig. 3). Only 13 plants 
were listed during more than 25% of interviews (Table 2), 
and more than half of all plants were listed in less than 10% 
of interviews, indicating that knowledge of plants is sparsely 
and unevenly distributed among community members. Fur-
thermore, small group interviews resulted in higher frequen-
cies of listing than individual interviews. No plant was listed 
by more than 50% of individual interviewees, whereas five 
were listed during more than 50% of small group interviews. 
Small group interviews tend to elicit longer lists of plants 
based on the contributions of multiple knowledge holders.

Of the 51 species identified, nearly half (22) were pre-
viously reported by Kassam et al. (2010) in the GBAO in 
Tajikistan, whereas only 10 were the same species identi-
fied by Amini and Hamdam (2017) in Kabul and eight by 
Soelberg and Jäger (2016) in Wakhan. Given the lack of 
voucher specimens to confirm species identifications and the 
possibility that similar species are not differentiated by local 
people, we compared genera as well as species. The current 
study shares 31 genera with those of Kassam et al., 21 with 
Amini and Hamdam, and 14 with Soelberg and Jäger. Using 
Jaccard’s similarity index, the genera documented in the cur-
rent study is much more similar to Kassam et al. (J = 0.46) 
than Amini and Hamdam (J = 0.25) or Soelberg and Jäger 
(J = 0.23).

Collection of Medicinal Plants

Villagers gather medicinal plants from diverse habitats 
within their landscapes. Specifically, 32 plants (55%) were 
reported as collected from mountains, to which they travel 
as they herd livestock. Of these, Ziziphora pamiroalaica, 
Nepeta glutinosa, and Ribes meyeri were said to be found 
at the highest elevations. Other plants are gathered from 
hillsides, valleys, and roadsides. Participants mentioned 
water as a determinant of medicinal plant distribution; for 
example, Mentha longifolia is ubiquitous in wet areas, while 
Peganum harmala prefers much drier conditions. Eight 
plants were reported as being cultivated in gardens, most 
frequently mentioned was Ribes janczewskii, a species of 
currant. Several species (including Ribes meyeri and Menta 
longifolia) are both gathered from non-cultivated areas and 
cultivated in gardens. As in many other parts of the world 
(e.g., Chen et al., 2016), interviewees reported that they pre-
fer the plants they gather to those they cultivate because they 
believe them to be more potent for use as medicine.

In many cases, interviewees reported that they collect 
the whole plant, but in others they harvest specific plant 
parts (Fig. 4). The most commonly used parts are leaves 
(27), fruits (17), and flowers (15). By comparison, Kassam 
et al. (2010) also found that leaves were the most com-
monly collected parts in the GBAO of Tajikistan, followed 
by stems, which were not mentioned in Badakhshan. The 

Table 1  Number of female and 
male participants in individual 
and small group interviews in 
Badakhshan, Afghanistan

Location (district) Individual Interviews Small Group Inter-
views

All Interviews

Female Male Female Male Female Male

Shugnan 82 30 50 34 132 67% 64 33%
Ishkashim 33 21 40 25 73 61% 46 39%
Wakhan 23 20 15 16 38 51% 36 49%
Zebak 22 5 NA NA 22 81% 5 19%
Total: 160 76 105 75 265 64% 151 36%
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need for certain parts of the plant influences the timing 
of collection. Plants are most often gathered in summer 
(49%) and autumn (39%), when leaves and fruit are avail-
able, and fewer in spring (11%), when we would expect the 
most flowers. Only one species (Peganum harmala) was 
said to be gathered in early winter (1%). These findings 
align with Kassam et al. (2010), who found that nearly 
all medicinal plants were collected in the summer (June, 
July, and August) or early autumn (September). The use of 
medicinal plants in winter and spring – when most infec-
tious diseases are more common – typically requires dry-
ing and storing plant materials for later use.

Participants were cognizant of the impact collection could 
have on the availability of medicinal plants in the future, i.e., 
the sustainability of their practices. Some participants noted 
that they collect only for their own use (not for sale), which 
means they collect only small amounts. The most frequent 

method of collection is by hand (70%), but some participants 
reported using a shovel (20%) to harvest roots and bulbs, or 
a sickle (10%) for leaves. The long-term impact of collection 
depends on the parts taken, the season of collection (e.g., 
before or after seeds have been released), and the collection 
method. According to some participants, use of shovels to 
uproot plants may adversely impact availability of plants in 
the future.

Use of Medicinal Plants

Altogether participants described 14 methods to prepare 
medicinal plants for use as medicine (Fig. 5). The most fre-
quently cited methods of preparation were making tea (228 
interviews), infusion (213 interviews) and consuming as is 
(140 interviews). In preparing tea from medicinal plants, 
participants said they pour hot water over the plant in a tea 

Fig. 2  Cumulative number of 
plants listed during individual 
interviews in four districts 
of Badakhshan Province, 
Afghanistan

Fig. 3  Frequency of listing of 
plants during individual and 
small group interviews
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pot and let it steep for a relatively short period before drink-
ing it. By contrast, an infusion is prepared by soaking the 
medicinal plant in hot water in a container such as a ther-
mos, allowing it to steep for a longer period, and drinking 
it throughout the day. A third method involving hot water is 
decoction, when the plant is boiled in the water, although 
many participants said that this results in loss of active 
compounds.

It is noteworthy that most of the methods of prepara-
tion of medicinal plants involve consumption, with only a 
few requiring inhalation (smoking or burning) or applica-
tion (oil). Tea is an important part of cultures in the study 
area, so preparing tea from medicinal plants is integrated 
into people’s socio-cultural practice, meaning they can be 
part of a daily routine as opposed to a separate practice. It 
should be noted that participants who described the method 
of preparation as ‘raw’ or ‘boil’ did not always mean that 
these plants are consumed; for example, some plants are 
boiled before external application to a body part so that the 
skin can absorb the active compounds more easily.

Participants described medicinal uses for 48 of the 58 
plants in the study. The remaining ten plants were listed as 
medicinal; however, no specific medicinal use was identified. 

Specific medicinal uses were assigned to 45 categories of 
treatment and prevention, for a total of 160 distinct medici-
nal plant uses (Table 3). In terms of the number of plants 
listed per category, five topped the list: hypotensive (used to 
treat high blood pressure, 14 plants), kidney aid (12), anal-
gesic (11), gastrointestinal aid (11), and dermatological aid 
(9). On the other end of the spectrum, more than half (28) of 
the categories of use included three or fewer plants, and 16 
only a single plant. For the most part, the categories of use 
that included the most plants were also mentioned most fre-
quently; for example, hypotensives comprised 21.2% of the 
treatments described. There are some interesting exceptions 
to this rule; for example, only one plant was cited as a lacta-
tion aid (Bunium persicum) but its use was mentioned in 10 
interviews, indicating a greater significance than might have 
been assumed based on the number of plants in the category.

The categories of use we list here are similar to those 
mentioned in previous studies. As in the survey by Younos 
et al. (1987), plants used to treat digestive ailments (gas-
trointestinal aids) figure prominently, comprising 5% of all 
plant uses mentioned, but are far surpassed by hypotensives 
(21%). Of the 45 categories of use discussed by participants, 
39 were also mentioned in the GBAO (Kassam et al., 2010), 
32 in Kabul (Amini & Hamdam, 2017), and 26 in Wakhan 
(Soelberg & Jäger, 2016). Jaccard similarity index values 
show the greatest similarity with the GBAO (J = 0.57), fol-
lowed by Kabul (J = 0.52) and Wakhan (J = 0.52). Many 
of the categories with the greatest number of plants cor-
respond to those of other studies including gastrointestinal 
aids (Fig. 6). However, plants to treat hypertension are more 
prominent in this study than in any of the other three. These 
similarities indicate persisting kinds of ailments affect-
ing people in this area for which many plants are used as 
treatment.

Medicinal plants are often used for more than one pur-
pose, i.e., to prevent or treat more than one ailment. On aver-
age, each medicinal plant was reported within 3.3 catego-
ries of use (Fig. 7). Fourteen plants were associated with 
only one category of use, whereas one plant (Artemisia 
sieversiana) was reported within 12 categories. Other ver-
satile plants include Urtica dioica (9 categories), Peganum 
harmala (8 categories), Arnebia euchroma (7 categories), 
Plantago major (7 categories), and Glycyrrhiza glabra (also 
7 categories). Plants that have many uses are often widely 
known and highly valued.

Of the 10 most frequently listed plants, eight are included 
in the most frequently mentioned categories. Ziziphora 
pamiroalaica, the most frequently mentioned plant (listed 
in 54% of interviews (Table 2), is the most commonly cited 
treatment for hypertension (Table 4). Mentha longifolia, the 
second most frequently mentioned plant (46%), is similarly 
used, as well as a gastrointestinal and kidney aid. Peganum 
harmala, the third most frequently mentioned plant (37%), 

Fig. 4  Parts of plants collected for use as medicine

Fig. 5  Methods of preparing medicinal plants mentioned during 
interviews
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Table 3  Number of medicinal 
plants within each categories 
of use and the number of times 
each category was mentioned 
(in association with a plant) 
during interviews

a Based on Moerman (1998) with modifications by Kassam et al. (Kassam et al., 2010) and for the present 
study

Category of  usea Number of plants 
named

% of all plant 
uses

Number of 
mentions

% of all mentions

hypotensive 14 8.8% 184 21.2%
kidney aid 12 7.5% 41 4.7%
analgesic 11 6.9% 55 6.4%
gastrointestinal aid 11 6.9% 43 5.0%
dermatological aid 9 5.6% 75 8.7%
liver aid 7 4.4% 29 3.3%
anthelmintic 6 3.8% 33 3.8%
laxative 6 3.8% 16 1.8%
antidiarrheal 5 3.1% 60 6.9%
toothache remedy 5 3.1% 51 5.9%
heart medicine 5 3.1% 14 1.6%
burn dressing 5 3.1% 6 0.7%
cough medicine 4 2.5% 52 6.0%
cold and flu remedy 4 2.5% 36 4.2%
orthopedic 4 2.5% 32 3.7%
cathartic 4 2.5% 13 1.5%
gynecological aid 4 2.5% 6 0.7%
respiratory aid 3 1.9% 4 0.5%
throat aid 3 1.9% 4 0.5%
expectorant 3 1.9% 3 0.3%
eye medicine 2 1.3% 31 3.6%
pulmonary aid 2 1.3% 12 1.4%
malaria medicine 2 1.3% 11 1.3%
psychological aid 2 1.3% 5 0.6%
febrifuge 2 1.3% 3 0.3%
stimulant 2 1.3% 3 0.3%
ear medicine 2 1.3% 2 0.2%
urinary aid 2 1.3% 2 0.2%
lactation aid 1 0.6% 10 1.2%
antihemorrhagic 1 0.6% 2 0.2%
contraceptive 1 0.6% 2 0.2%
cuts, ;bruises, ;and wounds 1 0.6% 2 0.2%
dietary aid 1 0.6% 2 0.2%
diuretic 1 0.6% 2 0.2%
gland medicine 1 0.6% 2 0.2%
insect repellent 1 0.6% 2 0.2%
poultice 1 0.6% 2 0.2%
strengthener 1 0.6% 2 0.2%
antiemetic 1 0.6% 1 0.1%
blood medicine 1 0.6% 1 0.1%
oral aid 1 0.6% 1 0.1%
pediatric aid 1 0.6% 1 0.1%
reproductive aid 1 0.6% 1 0.1%
tuberculosis remedy 1 0.6% 1 0.1%
other 3 1.9% 6 0.7%
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is the most frequently mentioned as a cold and flu remedy as 
well as an anthelmintic. Ribes meyeri, the fourth most fre-
quently mentioned (36%), is also frequently cited as a cold 
and flu remedy. Glycyrrhiza glabra, the fifth most frequently 
mentioned (35%), is most commonly used as a cough medi-
cine. Finally, Nepeta glutinosa, the sixth most frequently 
mentioned (34%), is the species most often referred to as 
an orthopedic aid; the Persian/Dari name for this species 
is shikastaband, which can be translated as ‘broken’ (shi-
kasta), ‘tie’ or ‘bond’ (band), referring to its properties to 
heal broken bones.

To some degree, the number of plants within a category 
of use indicates the prevalence of ailments within that cat-
egory. For example, the large number of plants used to treat 
high blood pressure suggests that hypertension is a relatively 
common problem in the study area. Furthermore, by com-
paring the uses of medicinal plants with data obtained from 
local clinics and hospitals, we gain some understanding of 
their significance. A study of patient diagnoses in the north-
ern provinces of Kunduz, Takhar, and Badakhshan found 
that over a 12-month period in 2008, approximately 30% of 
over 260,000 medical diagnoses were for acute respiratory 

Fig. 6  Comparison of the 
number of plants in categories 
of use as documented in 
Badakhshan current study, 
in the GBAO by Kassam et 
al. (Kassam et al., 2010), in 
Wakhan by Soelberg & Jäger 
(Soelberg & Jäger, 2016), and 
Kabul by Amini & Hamdam 
(Amini & Hamdam, 2017). 
Selected categories of use 
include the ten largest categories 
in Badakhshan as well as the 
five largest categories in each 
previous study

Fig. 7  Multifunctionality of 
medicinal plants in Badakh-
shan, showing the number of 
plants reported within a certain 
number of use categories. 
For example, 14 plants were 
reported to have only one 
use, whereas nine plants were 
reported within four categories 
of use
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tract infections (ARIs) followed by 12% for diarrhea and 
dehydration (Morikawa et al., 2011). We see a similar trend 
in national statistics from 2016/17 (Table 5), with diarrhea 
and ARIs the most common diagnoses for out-patient visits 
(CSO, 2018). These two ailments were also frequently men-
tioned in relation to medicinal plants. Five plants used as 
antidiarrheals were discussed in 20.8% of interviews. Only 
three species were described as respiratory aids, but plants in 
several other categories of use (e.g., pulmonary aids; cough 
medicines; cold and flu remedies) might be used to address 
ARIs. As noted above, Younos et al. (1987) identified 53 
species used to treat respiratory illnesses across Afghanistan.

It is also important to consider why the uses of medici-
nal plants might differ from diagnoses made during hospital 
visits. When medicinal plants are effective, they may reduce 
hospital visits. For example, the availability of 14 plants 
used to treat hypertension could explain why it is a relatively 
uncommon reason for in- or out-patient visits (5.3 and 5.9%, 
respectively). On the flip side, the botanical pharmacopeia is 
unlikely to address all public health needs. National statistics 
(Table 5) reveal that highest number of in-patient visits are 
associated with pregnancy and childbirth. A recent survey 
of households in Shugnan (Polansky & Laldjebaev, 2021) 
reveals fewer than 33% of pregnant women receive ante-
natal care, and fewer than 25% of deliveries were attended 
by a doctor, nurse, or midwife; both these figures are even 
lower in communities lacking electricity. By comparison, 
at a national level, 70.2% of women received antenatal care 
and 54.3% of births were attended by a skilled health profes-
sional in 2017 (CSO, 2018). Many communities in Badakh-
shan are several hours away from even a small hospital; 

the hospital in Shugnan, for example, has 20 beds for a 
population exceeding 30,000, and the next closest hospital 
is a 14-h drive. Nationwide, 93.2% of the population lives 
within a two-hour drive from a public clinic (CSO, 2018). 
Even though most women give birth at home, relatively 
few participants mentioned medicinal plants associated 

Table 4  Most frequently mentioned ailments and plants used for their treatment

a Includes categories of use mentioned during more than 10% of all interview
b Includes plants listed within the category of use in more than 10% of interviews in which that category of use was mentioned

Category of medicinal  usea Number (%) 
of interviews

Plants listed within category (% of interviews in which category was mentioned)b

hypotensive 137 (48.2%) Ziziphora pamiroalaica (39.7%), Mentha longifolia (17.9%), Bunium persicum (10.3%)
dermatological aid 68 (23.9%) Capparis sicula subsp. herbacea (37.3%), Alcea nudiflora (20.0%), Urtica dioica (16.0%), Elae-

agnus rhamnoides (10.7%)
antidiarrheal 59 (20.8%) Achillea arabica (63.3%), Cichorium intybus (30.0%)
analgesic 52 (18.3%) Arnebia euchroma (63.6%)
cough medicine 50 (17.6%) Glycyrrhiza glabra (92.3%)
toothache remedy 47(16.5%) Berberis heterobotrys (49.0%), Ephedra intermedia (43.1%)
gastrointestinal aid 41 (14.4%) Plantago major (44.2%), Mentha longifolia (16.3%)
kidney aid 37 (13.0%) Alcea nudiflora (22.0%), Polygonum aviculare (14.6%), Mentha longifolia (12.2%), Rosa huntica 

(12.2%)
cold and flu remedy 34 (12.0%) Peganum harmala (72.2%), Ribes meyeri (22.2%)
anthelmintic 32 (11.3%) Peganum harmala (81.8%)
orthopedic aid 32 (11.3%) Nepeta glutinosa (90.6%)
eye medicine 30 (10.6%) Primula macrophylla (90.3%)
liver aid 29 (10.2%) Ribes trilobum (69.0%), Urtica dioica (10.3%)

Table 5  Diagnoses made during in-patient and out-patient hospital 
visits in Afghanistan in 2016–2017 (CSO, 2018)

Diagnosis In-patient 
visits (%)

Out-
patient 
visits (%)

Intestinal infectious disease; diarrhea 11.2 15.7
Acute respiratory infection 6.6 13.0
Disease of the digestive system 6.5 6.5
Pregnancy; delivery post-natal 15.0 6.3
Hypertensive disease 5.3 5.9
Malaria 3.1 4.3
Asthma 4.7 4.0
Injury poisoning; other external influences 4.9 3.7
Mental/behavioral disease 3.5 3.3
Heart disease 5.4 2.7
Diabetes 2.6 1.8
Disease of the genitourinary system 3.5 1.6
Tuberculosis 2.7 1.3
Nutrition 0.7 1.3
Neoplasms (tumor); endocrine; nutritional 

& metabolic disease
1.9 1.2

Other 22.4 27.2
Total 100 100
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with pregnancy or birth: only four plants were described 
as gynecological aids, and these were mentioned during six 
of 284 interviews. Although the lead researcher in this case 
was female, participants may have hesitated to discuss this 
category of use, possibly because she was from outside the 
region. Furthermore, knowledge of plants associated with 
pregnancy and birth is often highly specialized (Ahmed et 
al., 2018; Muñoz Balbontín et al., 2019; van Andel et al., 
2014). It is important to note that not all plants are safe for 
use during pregnancy (Bruno et al., 2018), and research on 
the safety of herbal and homeopathic remedies during preg-
nancy remains inconclusive (Boltman-Binkowski, 2016). 
Enhancing access to antenatal care and delivery services at 
hospitals is of paramount importance.

Comparison with previous studies reveals that medici-
nal plants are rarely used in the same ways, i.e., the same 
plants within the same categories of use. Comparison with 
Kassam et al. (2010) revealed 44 cases where a plant in 
the same genus was reported in the same category of use. 
Given the high number of uses reported, this results in a low 
Jaccard’s similarity index (J = 0.11). Similarly, comparison 
with Amini and Hamdam (2017) revealed only 26 cases of 
the same genus in the same category of use, while Soelberg 
and Jäger (2016) showed only 14 such cases (J = 0.072 and 
0.061, respectively). These differences are surprising given 
the similarities in both plants and categories of use described 
earlier, and suggest that the knowledge and use of medicinal 
plants is highly context specific. These findings also reveal 
opportunities for knowledge exchange about uses of medici-
nal plants between remote communities, thereby enabling 
their use to prevent and treat a wider array of ailments.

Medicinal Plants as Food

Beyond the use of medicinal plants to cure illnesses, 
many are an important part of people’s diets (Ayyanar & 
Ignacimuthu, 2013; Kassam et al., 2010). Many of the 
medicinal plants mentioned during interviews are famil-
iar food plants, such as walnut, maize, flax, and pump-
kin. Medicinal plants were described by participants as 1) 
food, 2) something to be consumed with food, 3) tea, or 4) 
something to be drunk with tea. The difference between 
consuming plants as or with food is more than seman-
tic; although both are ultimately ingested, local people 
understand their role quite differently. For example, Urtica 
dioica is regarded as food and is therefore consumed on 
its own. Other medicinal plants are used to substitute for 
common foods and are, therefore, described as foods. 
For example, Capparis sicula subsp. herbacea is used as 
a meat substitute, seeds of Plantago major are used in 
place of eggs, and Glycyrrhiza glabra instead of sugar. 
In standing in for other foods, these medicinal plants are 
contributing to the needs of the household based on local 

knowledge of their nutritional values. By contrast, Men-
tha longifolia and Allium oschaninii are used as spices 
to flavor soup and other foods and, consequently, consid-
ered something to be consumed with food; these plants are 
used to enhance the nutritional or other medicinal value 
of foods. A similar pattern holds for plants used as or with 
tea; Ziziphora pamiroalaica is drunk as tea, whereas the 
leaves of Ribes janczewskii are added to tea (usually black 
tea). In this case, it may be that the combination of tea and 
Ribes has desirable effects.

Whether they are eaten as or with food, medicinal 
plants play an important role in addressing malnutri-
tion. A study in Badakhshan found evidence of stunting 
resulting from chronic malnutrition in about 50% of chil-
dren under the age of 5 (Kanji et al., 2012). Crop fail-
ures resulting from highly variable weather conditions 
have led to widespread food shortages (Bhattacharyya et 
al., 2004; Muhammad et al., 2017; Savage et al., 2009). 
Furthermore, access to markets is frequently interrupted 
by floods, avalanches, mudflows, or rockfalls that block 
roads (Sumar et al., 2012; Tasal, 2019). In 2017, 45% 
of Afghanistan’s population or 13 million people expe-
rienced food insecurity (up from 30% in 2011–12), of 
which 13% were very severely food insecure; within 
Badakhshan, food insecurity was over 60% (CSO, 2018). 
In this and many other remote, mountainous regions, 
non-cultivated plants serve as supplementary sources of 
food and reduce pressure on limited food stores (Ahmad 
& Pieroni, 2016; Aryal et al., 2018; Glew et al., 2009; 
Harisha & Padmavathy, 2013; Ju et al., 2013; Kassam 
et al., 2010; Lulekal et al., 2011; Powell et al., 2013; 
Rivera et al., 2005). A review of 36 studies conducted in 
22 countries identified 90–100 non-cultivated food plants 
per location, with 300–800 species in some countries 
(Bharucha & Pretty, 2010: 2913). Globally, there are over 
7,000 non-cultivated plant species used as food, particu-
larly in poor communities (Ahmad & Pieroni, 2016). Even 
in times of plenty, medicinal plants can provide essential 
micronutrients (e.g., iron, iodine, folic acid, vitamin A), 
which are particularly important to the health of pregnant 
and nursing women, as well as the physical and cogni-
tive development of children (Ali-Shtayeh et al., 2015; 
Huskisson et al., 2007; Lamxay et al., 2011; McDade et 
al., 2007; Raja, 2015; Romero-Benavides et al., 2017).

Sale and Conservation of Medicinal Plants

Most of our respondents said that they do not sell medici-
nal plants. A few emphatically denied selling, saying “God 
forbid!” when asked. Instead, most participants report that 
they share the medicinal plants they grow or gather with 
relatives and friends. The adamant responses of partici-
pants in response to this question suggests a resistance to 
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the commodification of medicinal plants and that these 
plants play an important role in preserving and strengthen-
ing social ties within the community through acts of sharing. 
Nonetheless, approximately one quarter of participants (70 
out of 284) reported selling medicinal plants, either from 
home or at a local market. Some participants reported giving 
medicinal plants to a market vendor to sell on their behalf. 
In addition to local markets, cross-border markets between 
Afghanistan and Tajikistan include trade in medicinal plants. 
Eleven plants were mentioned as being sold: Ribes meyeri, 
Glycyrrhiza glabra, Bunium persicum, Nepeta glutinosa, 
Capparis sicula subsp. herbacea, Ribes janczewskii, Pega-
num harmala, Arnebia euchroma, Linum usitatissimum, 
Pyrethrum pyrethroides, and Prunus armeniaca.

The sale of medicinal plants raises concerns that over-
exploitation could lead to diminished populations and local 
extirpation. Several of the species that participants reported 
selling, including Glycyrrhiza glabra, Bunium persicum, 
Nepeta glutinosa, and Peganum harmala, are overexploited 
in other parts of Afghanistan (Shirzai, 2016). It is difficult 
to estimate the volume of plants participants are collecting 
because they use a wide range of non-standard local meas-
ures. While participants did not mention specific instances 
of overexploitation, several expressed concern about plants 
that are harvested for their roots; one respondent said that 
“nature will cry!” if plants are uprooted. For example, many 
participants reported digging and using the roots of Gly-
cyrrhiza glabra. Babury (2019) argued that populations of 
Glycyrrhiza sp. are not threatened by overharvesting because 
they have a wide geographic dispersion across several habi-
tat types. However, increased demand as a result of com-
mercialization could threaten their long-term survival and 
limit their availability to local communities.

Few participants (in 14% of interviews) mentioned man-
agement of non-cultivated medicinal plants, although the 
topic was more frequently raised in Ishkashim (21%) and 
Shugnan (15%) than in Wakhan (6%) and Zebak (4%). 
Various forms of management were described, including 
practicing self-restraint when gathering plants, community 
discussions where transgressors of customary rules are held 
accountable, and official restrictions on selling medicinal 
plants. Management based on local rules and norms appear 
more common than formal regulations established by gov-
ernment authorities, which may exist but are rarely enforced. 
Across Afghanistan, the lack of regulation of plant and ani-
mal collection has led to overharvest and extermination of 
endemic species (Saba, 2001). For the past two decades, 
the Afghan government has played an increasingly limited 
role in conservation, resulting in a lack of regulatory and 
monitoring measures (Babury, 2019).

Government records from 2015 to 2018 report that medic-
inal plants comprise 15 to 20% of Afghanistan’s exports, val-
ued at US$130 to 133 million (MAIL, 2017; NSIA, 2019a). 

For purposes of comparison, the total budget expenditure 
for healthcare in the same year was US$237 million. Of the 
20 species documented in official export records, the larg-
est volumes are for licorice root (Glycyrrhiza sp.), asafetida 
(Ferula sp.), saffron (Crocus sativus), yarleng (Alkanna 
tinctoria (L.) Tausch), and poppy (Papaver sp.) (Table 6). 
Afghanistan is a major producer of licorice and asafetida, 
for which there is a growing international demand (MAIL, 
2017).

Afghanistan’s Ministry of Agriculture, Irrigation and 
Livestock published a National Natural Resource Manage-
ment Strategy for 2017–2021 (hereafter the NRM Strategy) 
(MAIL, 2017) that includes plans to conserve and restore 
non-cultivated medicinal plants. Given rising international 
demand for licorice and asafetida, the NRM Strategy targets 
these species, but estimates that an additional 650 species of 
medicinal plants could be commercialized in the future. The 
NRM Strategy develops new policies, laws, and bylaws, as 
well as capacity building along the value chain to improve 
stewardship (MAIL, 2017). By 2021, the NRM Strategy 
aimed to approve a medicinal plants law and work with 
local communities to establish procedures for sustainable 
harvest. In terms of capacity building, the goal is to train 
5,000 people in sustainable management and construct 10 
facilities to package and process medicinal plants. Collection 
and sale of medicinal plants are recognized as an important 
alternative livelihood for Afghanistan’s northern provinces, 
including Badakhshan (MAIL, 2017). For example, col-
lection and sale of 70–105 kg of licorice can fetch a daily 
income of AFG600-800 (US$8.5–11.5). An internationally 
funded project aimed at improving people’s livelihoods 
through sustainable production and marketing of medicinal 
plants led to sizeable exports of several species, including 
739 tons of caraway (Carum carvi), 377 tons of asafetida, 
141 tons of licorice root, and 90 tons of cumin (Cuminum 
cyminum) (Ottens et al., 2006). Although it was not listed in 
our survey, other districts in Badakhshan Province allegedly 
produce high quality cumin (MAIL, 2017). Finally, the well-
known food and medicinal plant saffron (Crocus sativus) is 
also important for trade and cultivation could contribute to 

Table 6  Export of medicinal plants from Afghanistan by amount and 
value in 2017 and 2018 (NSIA, 2019a, 2019b)

Medical herbs Amount (tons) Value (‘000 US$)

2017 2018 2017 2018

Licorice root 9,201 5,419 10,570 5,729
Asafetida 1,275 1,518 91,046 99,403
Saffron 6 21 6,541 21,235
Yarleng 608 424 545 502
Poppy 1,722 1,120 1,479 713
Other medical herbs 7,061 6,035 5,331 5,611
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people’s livelihoods. The Afghanistan Investment Support 
Agency (Katawazy, 2013) reported that saffron was culti-
vated in Herat and six other provinces, employing 1,300 
farmers who produced an estimated three tons with a value 
of US$3,900,000 (at an average price of US$1,300 per kg); 
the same report estimated 7,000 to 10,000 ha of suitable area 
could produce 50 to 70 tons of saffron annually.

The NRM Strategy acknowledges that commercializa-
tion could lead to overexploitation of medicinal plants and 
ultimately jeopardize local people’s livelihoods. Therefore, 
the strategy advocates for community-based management 
that builds on indigenous ecological knowledge to develop 
policies that can support sustainable use, conservation, and 
restoration (MAIL, 2017). Such policies will need to be 
mindful of climate change. For example, the government 
aims to increase the hectarage of medicinal plants (including 
licorice and asafetida) by 2,500 ha. However, in selecting 
restoration sites, agencies need to consider current as well as 
projected climate conditions and whether they can support 
self-propagating populations over the long term.

Gender Roles and Knowledge

Sustainable use of medicinal plants relies on place-based 
ecological knowledge maintained and adapted through 
practice (Chen et al., 2016). When asked about gender roles 
related to medicinal plants, a little more than half of par-
ticipants (52%) reported that both men and women gather 
plants, whereas 36% identified women and only 12% men. 
Most participants (81%) said that women process plants 
as medicine, with 14% mentioning both genders and only 
5% identifying men. Accordingly, when it comes to knowl-
edge about medicinal plants, 53% said that women are most 
knowledgeable, 42% mentioned both genders, and only 4% 
identified men. These findings correspond to analyses indi-
cating that on a global scale, gender roles and knowledge 
related to medicinal plants differ according to country and 
continent (Torres-Avilez et al., 2016).

Gender roles and knowledge were significantly different 
among the study districts, with tests of homogeneity show-
ing p-values less than 0.001 for gathering, processing, and 
knowledge (Fig. 8). For example, participants in 69% of 
interviews conducted in Shugnan said that women know 
how to use medicinal plants, whereas 85% of interviews 
in Wakhan indicated that both genders know how. Nota-
bly, there were few instances in which men were believed 
to gather, process, or know more about plants than women; 
most significant differences can be attributed to the experi-
ence and knowledge being shared by both genders or only 
among women.

Women are often responsible for taking livestock to 
pastures, which allows for observation and collection of 
non-cultivated medicinal plants along the way. Participants 

reported that women are responsible for taking care of sick 
household members, meaning they are more likely to apply 
their knowledge of medicinal plants. Women are almost 
always in charge of food preparation and are thereby more 
knowledgeable about the use of food as medicine (Voeks, 
2007; Wayland, 2001). Given these critical contributions to 
the well-being of their families and communities, women’s 
knowledge of medicinal plants is fundamental to health sov-
ereignty in the region.

All the respondents said that knowledge of medicinal 
plants is being passed down from older to younger genera-
tions, and recognized the importance of transmission of 
knowledge. Some respondents said that they had learned 
from grandparents, rather than from their parents, who 
sometimes know less about medicinal plants. A similar 
characteristic of intergenerational transmission of ethnobi-
ological knowledge has been observed in other indigenous 
cultures that have faced colonization, economic instability, 
and war (Kassam et al., 2010; Wyndham, 2010). Only one 
respondent lamented that their children were not interested 
in learning about medicinal plants. Unlike many other parts 
of the industrialized world where knowledge of medicinal 
plants has disappeared as communities come to rely on cen-
tralized health care systems (Ramirez, 2007; Stephens et 
al., 2006; Vandebroek & Balick, 2012), medicinal plants 

Fig. 8  Comparison of gender roles in gathering, processing, and 
knowing how to use medicinal plants across four districts of Badakh-
shan, Afghanistan. Data labels indicate the absolute number of inter-
views. P-values are based on a chi-square test statistic from a test 
of  homogeneity of the distribution of the three gender categories 
across the four districts
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continue to serve as primary health care options in Badakh-
shan. Increasing access to ‘formal’ health care might result 
in a devaluation of local ecological knowledge associated 
with medicinal plants, as occurred in the neighboring GBAO 
of Tajikistan during industrialization of the Soviet period 
(Kassam et al., 2010).

A policy brief by Karamkhudoeva et al. (2017) pro-
vides a set of recommendations for the revitalization of 
indigenous knowledge of medicinal plants in Badakhshan. 
These include: (a) fostering holistic and culturally-relevant 
approaches to improving human health, including supporting 
the use of medicinal plants in isolated communities; (b) pre-
venting the decline of medicinal plants through explicit gov-
ernment policies to manage medicinal plant populations in 
mountain pastures; (c) revitalizing knowledge of medicinal 
plants through community-led training focusing on cultiva-
tion, processing and local marketing; and (d) assessing and 
identifying plant species that contribute to food and health 
and conducting detailed scientific studies to develop strate-
gies for sustainable management by custodian communities. 
Likewise, the NRM Strategy discussed earlier recognizes 
the critical role of local communities, particularly women, 
in the sustainable use of natural resources, including medici-
nal plants (MAIL, 2017). These policy ideas and initiatives 
highlight the need to strengthen local knowledge systems to 
improve health and livelihoods, supporting the notion that 
place-based knowledge systems are fundamental to health 
sovereignty.

Conclusions

Our study reveals a wealth of local indigenous knowl-
edge about medicinal plants used to treat a wide range of 
ailments in the rural communities of Badakhshan Prov-
ince, Afghanistan. We identified 48 plants with specific 
medicinal uses that we assigned to 45 standard categories 
of treatment and prevention. The use of medicinal plants 
is integrated into people’s daily routines as opposed to a 
distinct practice. Plants are collected in the midst of other 
activities, for example as they herd livestock to higher 
elevations. Moreover, medicinal plants are consumed on 
a regular basis, and are often described as both food and 
medicine, and likely provide important nutrients otherwise 
lacking in people’s diets. In remote mountain communi-
ties where agriculture relies on favorable weather, and 
crop failures can be devastating, especially if roads are 
blocked by floods, avalanches, mudflows, or rockfalls, the 
availability of non-cultivated plants serving as food and 
medicine can prevent starvation. Although some people 
reported selling medicinal plants, most expressed resist-
ance to commodification, and emphasized their role in 

maintaining social ties through acts of sharing. Further-
more, the sustainable use of medicinal plants requires and 
therefore reflects these communities’ intimate knowledge 
of their ecosystem; their use reinforces vital relations with 
their habitat.

Conservation of medicinal plants contributes to the health 
sovereignty of these rural communities by maintaining 
options for culturally relevant health systems. Community-
based research is required to measure the impacts of gather-
ing medicinal plants to develop stewardship strategies. At 
the national level, medicinal plants are a promising area 
of economic growth, with exports valued at over US$130 
million per annum, and market integration could enhance 
livelihoods in many rural communities. At the same time, 
Afghanistan’s Ministry of Agriculture, Irrigation and Live-
stock has acknowledged the risk that overexploitation could 
ultimately undermine any such effort; its NRM Strategy 
aims to pass a medicinal plants law by 2021. With increas-
ing trade opportunities driven by the “Belt and Road Ini-
tiative” of the People’s Republic of China (Hinsley et al., 
2020), which shares borders with Badakhshan, Afghani-
stan in Wakhan, and whose demand for medicinal plants is 
immense, overexploitation driven by these external market 
forces poses an imminent threat to health sovereignty. Our 
interviews suggest that local people are already taking some 
measures to prevent overexploitation of medicinal plants. 
Local governance systems (such as community discussions 
where transgressors are held accountable) may prove more 
effective than national regulations, which are difficult and 
expensive to enforce. Women typically collect, process, 
and administer medicinal plants and should lead efforts to 
enhance their conservation and management.

Health sovereignty in Badakhshan requires that younger 
generations learn to use and steward medicinal plants. 
Unlike most other parts of the world, participants reported 
that knowledge of medicinal plants is passed down from 
older to younger generations, demonstrating the continued 
significance of plants as primary health care options. The 
development of ‘formal’ health care systems – while criti-
cally important for many reasons – may result in the loss of 
medicinal plant knowledge. There may be opportunities to 
incorporate medicinal plants into formal systems. For exam-
ple, experimental studies of medicinal plants could cross-
validate their traditional use, identify potential side effects, 
and facilitate their use in hospital settings. Of course, the 
use of plants must benefit the original knowledge holders, 
recognizing the intellectual property rights of individuals 
and their communities. Ultimately, all efforts to promote the 
use of medicinal plants must be taken through partnership 
with local communities to honor the right of communities 
to determine their health systems based on local knowledge 
and values.
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