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Abstract: The present study provides a comprehensive ethnobotanical and toxicological assessment of poisonous plant species
in Swabi District, Khyber Pakhtunkhwa, Pakistan. Data were collected through semi structured interviews with 270 informants
representing different age groups and professions, and the information was systematically organized and analyzed using
Microsoft Excel 365 version. A total of 60 poisonous plant species belonging to 29 families and 47 genera were documented.
Euphorbiaceae was the dominant family, representative by 8 species. Herbs constituted the most prevalent life form (77%),
followed by shrubs (17%) and trees (6%). Leaves (25%), seeds (18%), and whole plants (15%) were the most frequently reported
toxic plant parts. According to local informants, the documented species were associated with 41 different toxicity symptoms,
among which vomiting and diarrhea were the most commonly reported (10%). The study reveals that local awareness of
poisonous plants is considerably lower than that of medicinal plants in the study area. These findings highlight the importance of
documenting indigenous knowledge of toxic flora and emphasize the need for further phytochemical and toxicological
investigations to scientifically validate traditional claims and mitigate health risks to humans and livestock.
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INTRODUCTION

Poisonous plants contain bioactive compounds that can cause adverse effects in humans and animals when
ingested, inhaled, or absorbed through the skin. These effects range from mild symptoms, such as gastrointestinal
irritation and dermatitis, to severe toxicity that may results in organ failure or death (Habermehl, 2004). Despite
their harmful potential, poisonous plants also represent an important source of pharmacologically active compounds,
many of which have been utilized in the development of modern medicines when administrated at controlled doses
(Heinrich, 2000; Huai and Xu, 2000).

Traditional societies possess extensive knowledge regarding the identification, uses, and toxic effects of local
plant species. This indigenous knowledge has been transmitted orally across generation and serves as a valuable
resource for toxicological and ethnobotanical research (Levetin-McMahon, 2008). In many regions of the world,
poisonous plants have historically been used for hunting, warfare, pest control and medicinal purposes (Neuwinger,
2004). However, the difference between medicinal and poisonous plants is often unclear, as several species exhibit
therapeutic effects at low doses but become toxic when consumed in excess or used improperly (Diaz, 2015).
Consequently, misidentification or misuse of such plants poses significant health risks to both humans and livestock.

In recent years, ethnobotanical and toxicological studies have gained increased attention due to rising concerns
about plant based poisoning incidents and the growing interest in natural products for drug discovery. Documenting
the toxic properties, affected plant plants, and associated symptoms is essential for improving public awareness,
developing preventive strategies and guiding future pharmacological investigations (Rasool et al., 2022). In
pakistan, particularly in rural and remote areas, local communities rely heavily on traditional plant knowledge, yet
systematic documentation of poisonous plant species remains limited.

District Swabi, located in Khyber Pukhtunkhwa, Pakistan, harbors diverse vegetation due to its varied climatic
and ecological conditions. While several ethnobotanical studies have documented medicinal plants from this region,
comprehensive information on poisonous plant species and their toxic effects is scarce. The lack of awareness
regarding toxic flora increase the risk of accidental poisoning, especially among rural populations and livestock
dependent communities.
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Therefore, the present study aimed 1) To document the diversity of poisonous plant species in District Swabi 2)
Identify the toxic plant parts and associated toxicity symptoms based on local traditional knowledge and 3) To
assess the distribution of poisonous species across families and life forms. The findings of this study are expected to
contribute valuable baseline data for public health authorities, researchers, and conservationists, and to support
future phytochemical and toxicological studies aimed at validating traditional knowledge and reducing poisoning
related risks.

MATERIALS AND METHODS

Study Area
District Swabi is located in Khyber Pukhtunkhwa, Pakistan, between the Indus and Kabul Rivers.

Geographically, it lies between 34.70 N latitude and 72.280 E Longitude, and covers a total area of approximately
1543 km? (Brima, 2017). The district is the fourth most populous in the province and is characterized by diverse
topography, comprising predominantly mountainous terrains (approximately 78.0%), and plains (22 %). The region
experiences a subtropical climate, with hot summers and relatively mild winters. The highest recorded temperature
(41.5°C) occurs in June, while January is the coldest month, with temperatures dropping to as low as 2°C (Fig. 1).
The natural vegetation of the areas includes woody species such as Quercus sp., Acacia nilotica, Pinus roxburgii,
and Tamarix aphylla, and Acacia modesta. Common shrubs include Dodonea viscosa and Justica adhatoda, while
grasses such as Saccharum spontaneum are widely distributed.
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Fig 1. View of the research site of district Swabi, Khyber Pakhtunkhwa, Pakistan.

Data collection, identification and preservation

Ethnobotanical data were collected through extensive field surveys conducted between 2022-2024 in different
localities of District Swabi. A total of 270 informants (161 males and 109 females), ranging in age from 25-80 years,
were interviewed. Informants represented diverse occupational groups, including farmers, traditional practitioners,
and local residents. Data were gathered using semi-structured questionnaire following standard ethnobotanical
protocols described by Martin (2010). The questionnaire focused on local plant names, toxic plant parts, routes of
exposure, and observed toxicity symptoms in humans and livestock.
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Plant Collection, Identification, and Preservation

Plant specimens reported as poisonous were collected from their natural habitats during field visits. Collected
specimens were pressed, dried, and preserved according to standard herbarium techniques. Identification was carried
out using the Flora of Pakistan (Ali et al., 1986), and nomenclature was verified using standard taxonomic
references. Voucher specimens were deposited in the Herbarium of Women University Swabi, for future reference
(Fig. 2).

Fig 2. Pictorial view of most common toxic plants species in the study area (a) Solanum nigrum L. (b) Convolvulus
arvensis L. (c) Lantana camara L. (d) Cannabis sativa L. (¢) Euphorbia milli Des Moul (f) Chenopodium album L.

Demographic data of informants

Demographic information, including gender, age, occupation, and education level, was recorded for each
informant. This information was used to assess the distribution of traditional knowledge among different social
groups within the study area. Ethical considerations were observed throughout the study, and informed consent was
obtained from all participants prior to data collection.

Table 1. Demographic characteristics of informants from District Swabi, Khyber Pukhtunkhwa, Pakistan.

Demographic groups Numbers %
Gender Male 161 59.62
Female 109 40.40
Age 20-30 years 64 23.70
31-50 years 112 41.48
51-65 years 61 22.59

65-70 years 19 7.03

71-80 years 14 5.18
Occupation Traditional practitioner or 167 61.85
experts 77 28.51

Local people 26 9.62

Farmer

Literacy level Iliterate 139 51.48
Primary 37 13.70
Middle 31 11.48
Graduate 28 10.37

Master 21 7.77

M.Phil 9 3.33

PhD 5 1.85
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Data Analysis

The collected qualitative and quantitative data were organized, coded, and analyzed using Microsoft Excel 356
version. Descriptive statistics were used to calculate frequencies and percentages related to plant families, genera,
life forms, toxic plant parts, and reported toxicity symptoms. Results were presented in the form of tables and
figures to facilitate clarity and interpretation.

RESULTS

Demography of the study area

A total of 270 informants, participated in the study, comprising 161 men (59.62%), and 109 women (40.38%).
The age of respondents ranged from 20-80 years, with the majority belonging to the 31-50-year age group (41.48%).
Traditional practitioners constituted the largest occupational group (61.85%), followed by local residents (28.51%)
and farmers (9.62%). More than half of the informants (51.48%) were illiterate while the remaining participants had
varying levels of formal education, ranging from primary schooling to doctoral degrees (Table 1).

Diversity of poisonous plant species

The survey documented 60 poisonous plants species distributed among 29 families and 47 genera (Table 2).
Euphorbiaceae was the most represented family, comprising eight species, followed by Fagaceae (7 species) and
Solanacaeae (6 species). Amaryllidaceae, Poaceae and Asteraceae each contributed four species, while Brassicaceae
was represented by (3 species). The remaining families were represented by one or two species each (Fig. 3). At the
generic level, Euphorbia was the most dominant genus with five species, followed by Brassica, Allium, Urtica,
Taxus, Physalis, Lathyrus, and Melilotus, each represented by two species. The remaining genera were represented
by a single species (Table 3 and Fig. 4).

Table 2. List of poisonous plant species recorded from District Swabi, including botanical name, family name, toxic

plant parts, and associated toxicity symptoms.

S.No Scientific name Family name English name Toxic Part Toxicity
symptoms
1 Urtica dioca L. Urticaceae Great nettle Aerial parts Skin irritation
2 Urtica urens L. Urticaceae Small nettle Leaves Urtication
3 Ricinus communis L. Euphorbiaceae Common palma- Seeds Diarrhea
christi
4 Foeniculum vulgare L. Apiaceae Fennel Seeds Facial pills
5 Euphorbia helioscopia L. Euphorbiaceae Sun spurge Latex Digestive
disturbance
6 Datura strumarium L. Solanaceae Thorn apple Whole plant Confusion
7 Chrozophora tinctoria L. Euphorbiaceae Turnsole Whole plant Mortality
8 Capparis spinosa L. Capparaceae Spiny caper Flower Diarrhea
9 Allium cepa L. Amaryllidaceae Onion Bulbs Anemia
10 Taraxacum officinale Asteraceae Dandelion Leaves Constipation
11 Aloe barbadensis Asphodelaceae Aloe vera Stems Diarrhea
12 Allium sativum L. Amaryllidaceae Garlic Leaves Rapid
breathing
13 Anagalis arvensis L. Primroses Scarlet pimpernel Whole plant Depression
14 Asparagus lentiginosus Asparagaceae Milk vetch Whole plant Heart failure
15 Avena sativa L. Poaceae Oats Stems livestock
16 Brassica napus Brassicaceae Rapeseeds Seeds Liver
congestion
17 Brassica oleracea Brassicaceae Wild cabbage Leaves Cause goiter
in humans
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18 Cannabis sativa L. Cannabaceae Marijuana Flower Increase heart
rate
19 Brassica campestris L. Brassicaceae Turnip Roots Colic
20 Chenopodium album Amaranthaceae Lambs quarters Dried foliage Sudden death
21 Digitalis purpurea L. Plantaginaceae Foxgloves Leaves Headache
22 Equisetum arvensis L. Horsetails Horsetails Leaves Increase pulse
rate
23 Ranunculus abortivus L. Ranunculaceae Buttercups Leaves Colic
24 Euphorbia marginata Euphorbiaceae Spurge Latex Inflammation
25 Euphorbia milli Euphorbiaceae Crown of thorns Latex Irritation of
mouth
26 Helianthus annuus L. Asteraceae Sunflower Hairs Cause allergy
27 Ipomoea tricolor Convolvulaceae Morning glory Seeds Diarrhea
28 Jasminium officinale L. Oleaceae Jasmine Berries Nerve
disorders
29 Jatropha curcas Euphorbiaceae Jatropha Seeds Vomiting
30 Malus domestica Rosaceae Apple Seeds Abdominal
pain
31 Medicago sativa Fabaceae Alfalfa Stems Infertility
32 Melilotus alba Fabaceae White sweet clover Whole Anemia
33 Mirabilis jalapa Nyctaginaceae Four o clock Roots Diarrhea
34 Mangifera indica Anacardiaceae Mango tree Leaves Dermatitis
allergy
35 Nerium oleander L. Apocynaceae Oleander Leaves Abdominal
pain
36 Nicotiana tabacum Solanaceae Tobacco Leaves Vomiting
37 Prunus domestica Rosaceae Plum Seeds Anxiety
38 Physalis vulgaris Solanaceae Bean Whole Vomiting
39 Papaver somniferum L. Papaveraceae Opium poppy Juice Rapid
breathing
40 Rhapnus sativus L. Rhamnaceae Castor oil Seeds Hepatitis
41 Solanum nigrum L. Solanaceae Nightshade Berries Dizziness
42 Taxus baccata Taxaceae English yew Seeds Difficulty in
breathing
43 Solanum tuberosum Solanaceae Potato Berries Fever
44 Xanthium strumarium Asteraceae Cocklebur Seeds Nausea
45 Trifolium hybridum L. Fabaceae Clover Leaves Depression
46 Parthenium hysterophorus Asteraceae White top Whole plant Dermatitis
47 Cynodon dactylon L. Poaceae Bermuda grass Whole plant Nervous
disorders
48 Euphorbia pulcherrima Euphorbiaceae Poinsettia Leaves Respiratory
disorders
49 Lolium temulentum L. Poaceae Lolium Seeds Vomiting
50 Sorghum halepense L. Poaceae Johnson grass Leaves Paralysis
51 Euphorbia cyparissias L. Euphorbiaceae Cypress-spurge Latex Diarrhea
52 Taxus canadensis Marsh Taxaceae American yew Whole plant Fatigue
53 Quercus prinoides Fagaceae Oak Leaves Depression
54 Pteridium aquilinum (L) | Dennstaedtiaceae Brake fern Latex Laxative
55 Physalis peruviana L. Solanaceae Ground cherry Fruit Fever
56 Narcissus tazetta Amaryllidaceae Daffodils Bulbs Vomiting
57 Melilotus officinalis L. Fabaceae Yellow sweet clover Stems Anemia
58 Lathyrus sativus Fabaceae Grass pea Fruit Paralysis
59 Lathyrus odoratus L Fabaceae Sweet pea Fruit Bone fracture
60 Heliotropium europaeum Boraginaceae Heliotropes Leaves Vomiting
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Fig. 3. Family wise distribution of poisonous plant species recorded from district Swabi.

Table 3. Genus wise distribution of poisonous plant species with the number and percentage of representative
family.

S.No Genus Species Percentage %
1 Urtica 2 3%
2 Xanthium 1 2%
3 Solanum 2 3%
4 Sorghum 1 2%
5 Trifolium 1 2%
6 Taxus 2 3%
7 Taraxacum 1 2%
8 Ricinus 1 2%
9 Rhapnus 1 2%
10 Ranunculus 1 2%
11 Pteridium 1 2%
12 Quercus 1 2%
13 Prunus 1 2%
14 Allium 2 3%
15 Aloe 1 2%
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16 Anagalis 1 2%
17 Avena 1 2%
18 Asparagus 1 2%
19 Brassica 3 5%
20 Cannabis 1 2%
21 Capparis 1 2%
22 Chenopodium 1 2%
23 Chrozophora 1 2%
24 Cynodon 1 2%
25 Datura 1 2%
26 Digitalis 1 2%
27 Equisetum 1 2%
28 Euphorbia 5 8%
29 Foeniculum 1 2%
30 Physalis 2 3%
31 Parthenium 1 2%
32 Jatropha 1 2%
33 Lolium 1 2%
34 Jasminium 1 2%
35 Malus 1 2%
36 Ipomoea 1 2%
37 Mangifera 1 2%
38 Lathyrus 2 3%
39 Medicago 1 2%
40 Melilotus 2 3%
41 Mirabilis 1 2%
42 Narcissus 1 2%
43 Nerium 1 2%
44 Nicotiana 1 2%
45 Papver 1 2%
46 Heliotropium 1 2%
47 Helianthus 1 2%

Life forms of Poisonous plants species

Based on growth form, herbs were the most prevalent life form, accounting for 77% of the documented species.
Shrubs constituted 17% of the species, while trees represented 6% (Fig. 5). The predominance of herbaceous species
reflects their wide availability and frequent interaction with local communities and livestock.

A total of 60 plant species were identified to be poisonous by the local peoples, farmers and caused various
types of diseases. The results collected during the study are summarized in tabulated form (Table 2), which provide
information about these poisonous plant species: its botanical name, Family name, Common name, Life form, Toxic
part and Symptoms of diseases they caused.
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Fig 5. Life form distribution of poisonous plant species recorded from district Swabi.

Toxic part used
Toxicity was associated with either the whole plant or specific plant parts (Table 4). Leaves were the most

frequently reported toxic part (25%), followed by seeds (18%), and whole plants (15%). Other toxic parts include
latex toxicity (8%), stems poisoning (7%), Berries and fruits (5% each), Flowers, bulbs, and roots (3% each), Aerial
parts, dried foliage, plant hairs, and sap or juice were each reported in 2 % of cases (Fig. 6).

Reported Toxicity symptoms
According to local informants, the 60 documented poisonous plant species were associated with 41 different

toxicity symptoms affecting humans and livestock (Figure 6). Gastrointestinal symptoms, particularly vomiting and
Diarrhea, were the most frequently reported, accounting for 10 % of all cases. Anemia and Depression reported in
5% of cases, while paralysis, rapid breathing, colic, fever, and abdominal pain each accounted for approximately
3%. Other symptoms, including skin irritation, anxiety, bone fractures, allergic reactions, goiter issues, constipation,
dermatitis, dizziness, digestive problems, fatigue, hepatitis, infertility, inflammation, oral irritation, mortality,
urtication, nerve disorders, nausea, liver congestion and livestock toxicity, were reported at lower frequencies 2%

(Fig. 7).

JBAB | January 2026 | Volume 01 | Issue 01 | Page 18



Journal of Basic and Applied Botany

Table 4. Percentage wise distribution of toxic plant parts reported for poisonous plant species in the study area.

S.No Toxic part Numbt_er of Percentage %
species
1 Leaves 15 25%
2 Seeds 11 18%
3 Whole plant 9 15%
4 Latex 5 8%
Stems 4 7%
6 Berries 3 5%
7 Fruit 3 5%
8 Flower 2 3%
9 Bulbs 2 3%
10 Roots 2 3%
11 Aerial parts 1 2%
12 Dried foliage 1 2%
13 Hairs 1 2%
14 Juice 1 2%
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Fig, 6. Distribution of toxic plant parts among the documented poisonous plant species.
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Fig. 7. Frequency distribution of toxicity symptoms caused by poisonous plant species in the study area.
DISCUSSION

The present study provides a comprehensive ethnobotanical and toxicological account of poisonous plant
species in the district Swabi, Khyber Pukhtunkhwa, Pakistan. By documenting indigenous knowledge related to
toxic plant species, their harmful impacts, and associated toxicity symptoms, this study contributes valuable baseline
information for public health awareness and future toxicological research in the region.

The dominance of the family Euphorbiaceae observed in the study is consistent with previous reports from
Pakistan and other regions, where members of this family are widely recognized for their toxic latex and diverse
secondary metabolites (Eddouks et al., 2002; Rasool et al., 2022). Similarly, the prominent representation of
Solanaceae and Fabaceae aligns with earlier findings indicating that these families contain numerous specie cable of
producing alkaloids, glycosides, and other toxic compounds that affect the nervous and gastrointestinal systems
(Matsuura and Fett-Neto, 2015). The frequent occurrence of these families suggest a strong relationship between
taxonomic affiliation and phytotoxic potential.

The predominance of herbaceous species among the documented poisonous plants may be attributed to their
wide distribution, rapid growth, and frequent contact with humans and grazing animals. Herbs are easily accessible
and often grow in agricultural fields, roadsides, and residential areas, increasing the likelihood of accidental
exposures. Similar patterns have been reported in ethnobotanical studies conducted in other parts of Pakistan and
neighbournig regions ((Magsood et al., 2015; Parihaar et al., 2014).

In this study, leaves were the most commonly reported toxic plant part, followed by seeds and whole plants.
Leaves are physiologically active organs responsible for photosynthesis and secondary metabolite production, which
explains their high toxicity potential. Their frequent use as fodder and in traditional remedies further increases the
risk of poisoning when consumed in inappropriate quantities (Alexiades et al., 1996). Seeds, on the other hand, often
contain concentrated toxins that function as defense mechanisms against herbivory, making them particularly
dangerous when ingested by humans or livestock.

The wide range of toxicity symptoms reported by local informants highlight the diversity of toxic compounds
present in the documented plant species. Gastrointestinal disorders, particularly vomiting and diarrhea, were the
most common reported symptoms, which is consistent with earlier toxicological studies indicating that plant toxins
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frequently disrupt digestive processes (Diaz, 2015). Other symptoms, including neurological, dermatological, and
respiratory effects, further highlights the complexity of plant induced toxicity and the need for increased awareness
among rural populations.

Despite the richness of traditional knowledge related to medicinal plants in the study area, awareness of
poisonous plant species appears to be comparatively limited. This lack of knowledge of increases the risk of
accidental poisoning, especially in communities that rely heavily on natural vegetation for food, fodder, and
healthcare, systematic documentation and dissemination of information on toxic plants are therefore essential for
reducing health risks and promoting safer traditional practices.

Overall, the findings of this study highlight the importance of integrating ethnobotanical knowledge with
scientific toxicological validation. Future studies should focus on phytochemical characterization and experimental
toxicology to identify the active compounds responsible for toxicity and to evaluate their potential therapeutic
applications under controlled conditions.

CONCLUSION

This present study provides the first comprehensive ethnobotanical and toxicological documentation of
poisonous plants in district Swabi, Pakistan. A total of 60 poisonous plant species belonging to 29 families and 47
genera were identified based on local traditional knowledge. These species were associated with a wide range of
toxicity symptoms affecting both humans and livestock, highlighting their potential public health and economic
significance in the study area.

The findings demonstrate that awareness of poisonous plant species among local communities is considerably
lower than that of medicinal plants, particularly in rural and remote areas. This limited knowledge increases the risk
of accidental poisoning, especially where plants are commonly used for fodder, traditional remedies, or other daily
practices. Although several of the documented species have economic or medicinal value under controlled
conditions, improper use or excessive exposure can result in serious toxic effects.

This study emphasizes the importance of preserving and scientifically evaluating indigenous knowledge related
to toxic flora. Further research is strongly recommended to isolate and characterize the toxic phytochemicals present
in these plants and to assess their dose dependent effects through experimental and pharmacological studies. Such
investigations may not only contribute to poisoning prevention strategies but also support the discovery of bioactive
compounds with potential therapeutic applications.

Overall, the documentation of poisonous plants presented in this study provides essential baseline data for
researchers, healthcare professionals, and policymakers, and contributes to improving public awareness, biodiversity
conservation, and human and livestock safety in the region.
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