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Research 
 
Abstract 
Background: Indigenous chickens raised in free-range production systems constitute a significant source of poultry products, 
particularly in rural communities. The free-range system exposes indigenous chickens to diseases, with access to veterinary 
services constrained by the remoteness of most rural settlements. Ethnoveterinary practice is used to manage indigenous 
chicken diseases in Ghana. This study aimed to take an inventory of the plant species used to treat indigenous chicken 
ailments and determine their cultural importance in the Adaklu district of the Volta region. 
 
Methods: Ethnoveterinary data on botanicals used for treating chicken diseases were gathered from 120 respondents in the 
Adaklu district of the Volta region. The cultural significance of species for ethnoveterinary purposes was evaluated using 
quantitative ethnobotanical indices. 
 
Results: A total of 36 plant species from 25 botanical families were identified to be used for treating chicken ailments. Word 
frequency of ailments using WordItOut revealed that Newcastle Disease (ND) symptoms, commonly associated with free-
range indigenous chickens, were the most common conditions. Mangifera indica and Gymnosporia senegalensis were the 
most culturally important and versatile plant species applied to treat symptoms associated with Newcastle Disease. 
 
Conclusions: Most plant species cited in this study can be grouped as belonging to fringes of cultural practices due to their 
infrequent number of mentions and low cultural importance indices. The study recommends documenting indigenous 
knowledge about ethnomedicine recourses in local communities before they are relegated to fringes of cultural practices. 
 
Keywords: Volta region, Newcastle Disease (ND), Mangifera indica, Gymnosporia senegalensis, idiosyncratic knowledge, 
perceived efficacy 
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Background 
In many African countries, indigenous chickens (Gallus domesticus) raised in free-range production systems are a major 
source of poultry products (Gueye, 1999; Enahoro et al. 2021; Ndlovu et al. 2021; Makalo et al. 2022). Most rural and peri-
urban households rely on indigenous chicken production for their livelihood. Indigenous chicken contributes to food and 
nutritional security, income generation during the lean period, and the ritual practices of traditional African communities 
(Desta, 2021; Ndlovu et al. 2021, 2023; Makalo et al. 2022). Ghana is no exception; indigenous chickens contribute as an 
essential source of animal protein, income, gift payments and are used to accomplish various traditional and religious 
practices, particularly in rural communities (Aboe et al. 2006a; Aning, 2006; Asem-Bansah et al. 2012; Blackie, 2014a; 
Enahoro et al. 2021; Mensah et al. 2023). Indigenous chicken production systems account for 60-80 percent of the national 
poultry population in Ghana (Gyening, 2006). In rural communities, it is the most common poultry production system (Aboah 
& Enahoro, 2022). 
 
Indigenous chicken productivity in Africa relies on the free-range system where birds are left to scavenge with minimum or 
no supplementary feeding. The free-range production system subjects the chicken to predators, diseases, and parasitic 
attacks (Adenubi & Akande, 2019; Ndlovu et al. 2021; Makalo et al. 2022). The impact of diseases is severe for communities 
with limited access to modern veterinary services. In most rural communities in sub-Saharan Africa with limited access to 
veterinary services, traditional ethnoveterinary practices are widely accepted and used to treat and manage free-range 
chicken diseases (Endalew et al. 2018; Ndlovu et al. 2021, 2023; Chidembo et al. 2023). Ethnoveterinary practice has become 
a default choice for treating free-range poultry due to its availability, accessibility, lower cost, cultural acceptability, and 
apparent effectiveness. 
 
In rural Ghana, almost all households keep free-range poultry (Aning, 2006; Ouma et al. 2023). The prevalence of parasites, 
bacterial, and viral pathogens is higher in free-range compared to the intensively managed poultry production system in 
Ghana (Mensah-Kumi, 2017; Asumang et al. 2019). However, access to veterinary services is constrained by the remoteness 
of most rural settlements (Enahoro et al., 2021; Ouma et al. 2023). Ethnoveterinary practice is a widely used method for the 
treatment of poultry ailments in Ghana (Turkson & Naandam, 2002; Aboe et al. 2006b; Adomako, 2009; Blackie, 2014b; 
Avornyo et al. 2016; Ouma et al. 2023). In the Ashanti region, for instance, Adomako (2009) found that 70 percent of people 
rearing free-range poultry rely on ethnoveterinary medication to prevent and control diseases. Indigenous chicken 
production systems have been identified to dominate the poultry sector in the Volta region of Ghana (Boafo et al. 2019) as 
it has a limited number of commercial farms relative to the Ashanti, Bono, and Greater Accra regions. However, there is a 
paucity of information on ethnoveterinary practices and the use of plants for treating chicken diseases. Currently, there is 
no known inventory of plant species used for ethnoveterinary treatment of chicken diseases and the cultural importance of 
the species used anywhere in the Volta region. The study aimed to document the plant species used to treat chicken diseases 
and their cultural importance to the local communities in the Adaklu district of the Volta region, where a free-range 
indigenous chicken production system is commonly practiced. 
 

Materials and Methods 
Study area 
The Adaklu District (Figure 1) is situated at latitudes 00°20ʹ1°E and 0.33361°E and longitudes 06°41ʹ1°N and 6.68361°N and 
is bordered to the east by Ho-West, to the south by North-Tongu District, to the north by Agotime-Ziope District, and to the 
east by Akatsi-North District (Ghana Statistical Service, 2014). There are 38,649 people living in the Adaklu District, which 
has a total land area of 810 km2 (Ghana Statistical Service, 2021). Poultry production in the district consists primarily of rural 
poultry flocks that scavenge and consume household waste (Ministry of Food & Agriculture, 2021). The free-range system, 
therefore, dominates the local poultry production in the district. The scavenging chickens are exposed to a range of 
intermediate hosts that can transmit various diseases making the flocks susceptible to many preventable diseases (Asumang 
et al., 2019; Mensah-Kumi, 2017). The study district is wholly rural with no urban locality (Adaklu District Assembly, 2021), 
and access to services, including veterinary services, is limited. Boakye et al. (2023) found local communities in the study 
area to rely on nature for folk medicine purposes and it is anticipated that the people will be knowledgeable about 
ethnoveterinary practices, hence the choice of the Adaklu district. 
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Figure 1. Map of Ghana indicating the Volta Region and Adaklu district 
 
Sampling procedure and data collection 
The criteria used to select the informants included the indigenous chicken production system (which had to be exclusively 
free-range), the type of housing enclosure (cage in the backyard), currently practicing ethnoveterinary using plants to 
manage chicken diseases, and responsibility for chicken disease management. With the assistance of the Adaklu District 
Department of Agriculture staff, 10 informants were chosen from each of the 12 operational zones in the district. The 
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purpose of the study was made known to the leaders in the various communities and their consent was sought before the 
research was undertaken. 
 
In March and April of 2023, semi-structured interviews were employed to collect ethnoveterinary data on plant species used 
to treat indigenous chicken diseases from the study participants. Aning (2006) reports that while guinea fowls, turkeys, and 
ducks are kept in selected regions of Ghana, almost all rural households raise some chickens. As such, the questions only 
addressed the chicken production system. The questions primarily focused on the free-listing of the plant species used for 
treating indigenous chicken diseases, the plant part used, and the mode of preparation and administration. Respondents 
who could not speak the English were interviewed in the Ewe language, which is widely spoken in the district. 
 
The local names of plant species mentioned by the respondents were compared to those found in the literature (Abbiw, 
1990; Irvine, 1961) to confirm their identity. Also, collected plant materials were compared with voucher specimens at the 
University of Health and Allied Sciences' Institute of Traditional and Alternative Medicine (UHAS-ITAM) for confirmation. The 
names and authority of plant species’ were established using electronic databases Plants of the World Online 
(https://powo.science.kew.org). 
 
Data Analysis 
The Use Report (UR), Cultural Importance (CI), Frequency of Citation (FC), Number of Uses (NU), Relative Frequency of 
Citation (RFC), and Relative Importance Index (RI) for each plant species were identified using the ethnobotany R package 
(Whitney, 2020). For each plant part, the number of informants mentioning each use category and the total number of uses 
within each use category are counted to determine the UR values per species (Prance et al. 1987). The cultural importance 
index for each plant part in the data set is determined using the cultural importance (CI) index (Tardío & Pardo de Santayana, 
2008). The number of uses (NU) per plant part is the sum of all categories that are considered useful for that plant part; the 
frequency of citation (FC) per plant part is the total number of informants that cite a use for that plant part in the dataset 
(Prance et al. 1987). Each plant species significance is determined by the relative frequency of citation (RFC), which takes 
into account the number of informants who reported using it (Tardío & Pardo de Santayana, 2008). By taking into account 
solely the use categories, the relative importance (RI) index determines the relative importance of every plant species in the 
data set (Tardío & Pardo de Santayana, 2008). The percentage of informants who use a plant for the same purpose relative 
to all uses of the plant is determined by the fidelity level (FL) per species (Friedman et al. 1986). To gain insight into the 
indigenous chicken ailments that plant species were used to treat, a word cloud visual representation of word frequency was 
employed using WordItOut. The size of the words corresponds to how frequently the participants mentioned that particular 
ailment. 
 

Results 
A total of 36 plant species from 25 botanical families were identified to be used for treating chicken ailments (Table 1). The 
Anacardiaceae, Arecaceae, and Poaceae families were the most represented, with three plant species each (8.33%), followed 
by the Euphorbiaceae, Sapindaceae, Fabaceae, Solanaceae, Meliaceae, with two species each (5.55%) representing these 
families. One plant species represented the remaining 17 families (2.77%) (Table 1). The use report (UR), cultural importance 
(CI), frequency of citation (FCs), number of uses (NUs), relative frequency of citation (RFCs), and relative importance (RIs) for 
the plant species used to treat chicken ailments are presented in Table 1. For UR, Mangifera indica had the highest number 
of mentions (n = 251) among the 36 plant species used to treat chicken ailments, followed by Gymnosporia senegalensis (n 
= 128) Elaeis guineensis (n = 34), Zea mays (n = 22), and Sida alba (n = 17). A single use report was recorded for nine plant 
species. The cultural importance (CI) index followed the same path as the use report, with M. indica recording the highest 
value (2.092) followed by G. senegalensis (1.067) E. guineensis (0.283), Z. mays (0.183), and S. alba (0.142). Similar to the UR 
and CI, the highest frequency of citation (FCs) was recorded for M. indica (96) followed by M. senegalensis (47) E. guineensis 
(30), Z. mays (21), and S. alba (9). M. indica had the greatest number of uses (NU) of a plant species for treating various 
categories of chicken ailments (n = 20), followed by G. senegalensis (14), S. alba and Bridelia ferruginea (n = 10; each), 
Azadirachta indica and Ocimum basilicum (n =8; each), E. guineensis and Khaya senegalensis (n = 7; each). 
 
M. indica recorded the highest RFC value (0.800) followed by G. senegalensis (0.392) E. guineensis (0.250), Z. mays (0.175), 
and S. alba (0.075). The highest relative importance (RI) value was recorded for M. indica (1.000) that was followed by G. 
senegalensis (0.595) E. guineensis (0.331), S. alba (0.297), B. ferruginea (0.260), and A. indica (0.236). The conservation status 
of most of the species were of Least Concern (LC) (n = 20; 55.55%), Near Threatened (NT) (n = 10; 27.77%), Data Deficient 
(DD) (n = 4; 11.11), and Vulnerable (VU) (n = 2; 5.55%) (Table 1). 
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Table 1. Plant species use for treating chicken diseases in the Adaklu district with their ethnobotanical indices 
Family  Scientific name 

(Voucher No.) 
Local name Conservation 

status 
URs CI FCs NUs RFCs RIs 

Anacardiaceae Mangifera indica L. 
UHAS/ITAM/2021/SB009 

Mango  DD 251 2.092 96 20 0.800 1.000 

Celastraceae Gymnosporia senegalensis (Lam.) Loes. 
UHAS/ITAM/2023/L007 

Wotsi notsi (Ewe) LC 128 1.067 47 14 0.392 0.595 

Arecaceae Elaeis guineensis Jacq. 
UHAS/ITAM/2023/L001 

Deti (Ewe) LC 34 0.283 30 7 0.250 0.331 

Poaceae Zea mays L. 
UHAS/ITAM/2023/L006 

Ebli (Ewe) LC 22 0.183 21 3 0.175 0.184 

Malvaceae Sida alba L. 
UHAS/ITAM/2023/L005 

Dameadame  LC 17 0.142 9 10 0.075 0.297 

Meliaceae Azadirachta indica A.Juss. 
UHAS/ITAM/2023/L003 

Liliti (Ewe) LC 15 0.125 7 8 0.058 0.236 

Euphorbiaceae Bridelia ferruginea Benth. 
UHAS/ITAM/2023/SB001 

Akamiti (Ewe) LC 10 0.083 2 10 0.017 0.260 

Lamiaceae Ocimum basilicum L. 
UHAS/ITAM/2021/AP004 

Dzeviti (Ewe) NT 10 0.083 5 8 0.042 0.226 

Meliaceae Khaya senegalensis (Desr.) A.Juss. 
UHAS/ITAM/2021/SB007 

Logo (Ewe) VU 9 0.075 6 7 0.050 0.206 

Bignoniaceae  Spathodea campanulata P. Beauv. 
UHAS/ITAM/2023/L014 

Adewudatsi (Ewe) LC 8 0.067 5 5 0.042 0.151 

Moringaceae Moringa oleifera Lam. 
UHAS/ITAM/2021/L011 

Babatsi, Yevutsi (Ewe) LC 8 0.067 7 6 0.058 0.186 

Rubiaceae Nauclea latifolia Sm. 
UHAS/ITAM/2021/R007 

Nyimoti (Ewe) LC 6 0.05 1 6 0.008 0.155 

Caricaceae Carica papaya L. 
UHAS/ITAM/2021/L023 

Adiba (Ewe) DD 5 0.042 1 5 0.008 0.130 

Fabaceae Phaseolus vulgaris L. 
UHAS/ITAM/2023/AP007 

Ayi (Ewe) LC 4 0.033 4 2 0.033 0.071 

Poaceae 
 

Bambusa vulgaris Schrad. ex J.C. Wendl. 
UHAS/ITAM/2023/L029 

Pampro (Ewe) NT 3 0.025 3 1 0.025 0.041 

Solanaceae Capsicum frutescens L. 
UHAS/ITAM/2021/FR006 

Atadi (Ewe) LC 3 0.025 3 2 0.025 0.066 

Combretaceae  
 

Combretum micranthum Schumach. & Thonn. 
UHAS/ITAM/2023/L028 

Ohwirem nini (Twi) NT 3 0.025 1 3 0.008 0.080 

Anacardiaceae Spondias mombin L. 
UHAS/ITAM/2023/FR001 

Akukoti (Ewe) LC 3 0.025 1 3 0.008 0.080 

Sapotaceae Vitellaria paradoxa C.F. Gaertn. Yorkumi/Tokuti (Ewe) VU 3 0.025 1 3 0.008 0.080 
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 UHAS/ITAM/2021/FR005 
Zingiberaceae Zingiber officinale Roscoe 

UHAS/ITAM/2021/RH002 
Agumetakui (Ewe) DD 2 0.017 2 2 0.017 0.060 

Amaryllidaceae Allium cepa L. 
UHAS/ITAM/2021/BB001 

Sabala (Ewe) NT 2 0.017 2 2 0.017 0.060 

Sapindaceae Blighia sapida K.D.Koenig 
UHAS/ITAM/2023/L010 

Atsa tsi (Ewe) LC 2 0.017 1 2 0.008 0.055 

Rutaceae Citrus limon (L.) Osbeck 
UHAS/ITAM/2023/L029 

Dontsi (Ewe) LC 2 0.017 2 2 0.017 0.060 

Cucurbitaceae Momordica charantia L. 
UHAS/ITAM/2021/AP003 

Kakle (Ewe) NT 2 0.017 1 2 0.008 0.055 

Poaceae Oryza sativa L. 
 UHAS/ITAM/2023/L027 

Morlu (Ewe) LC 2 0.017 2 1 0.017 0.035 

Fabaceae Senna siamea (Lam.) H.S.Irwin & Barneby 
UHAS/ITAM/2023/L028 

Sagarati (Ewe) LC 2 0.017 1 2 0.008 0.055 

Asteraceae Gymnanthemum amygdalinum (Delile) Sch.Bip. 
UHAS/ITAM/2023/L011 

Gboti (Ewe) NT 2 0.017 1 2 0.008 0.055 

Anacardiaceae Anacardium occidentale L. 
UHAS/ITAM/2023/SB002 

Yevutsa (Ewe) LC 1 0.008 1 1 0.008 0.030 

Arecaceae Borassus aethiopum Mart 
UHAS/ITAM/2023/L30 

Agor (Ewe) LC 1 0.008 1 1 0.008 0.030 

Arecaceae Cocos nucifera L. 
UHAS/ITAM/2023/L026 

Ene (Ewe) NT 1 0.008 1 1 0.008 0.030 

Euphorbiaceae Manihot esculenta Crantz 
UHAS/ITAM/2023/L004 

Agbeli (Ewe) DD 1 0.008 1 1 0.008 0.030 

Musaceae Musa sapientum L. 
UHAS/ITAM/2023/L009 

Akodu (Ewe) LC 1 0.008 1 1 0.008 0.030 

Apocynaceae Cryptolepis nigrescens (Wennberg) L.Joubert & Bruyns 
UHAS/ITAM/2023/AP013 

Globo (Ewe) NT 1 0.008 1 1 0.008 0.030 

Sapindaceae Paullinia pinnata L. 
UHAS/ITAM/2023/L025 

Gbadzafeka (Ewe) NT 1 0.008 1 1 0.008 0.030 

Solanaceae Physalis peruviana L. 
UHAS/ITAM/2023/L002 

Tootoo (Twi) LC 1 0.008 1 1 0.008 0.030 

Araceae 
 

Xanthosoma sagittifolium (L.) Schott 
UHAS/ITAM/2023/L023 

Kontomire (Twi) NT 1 0.008 1 1 0.008 0.030 

Use report = (UR), Cultural importance = (CI), Frequency of citation = (FC), Number of uses = (NU), Relative frequency of citation = (RFC), Relative importance index = (RI) 
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Coughing (n = 81), was the most cited chicken ailment that plant species were used to treat among the 23 ailments 
mentioned in this study. Among the most cited ailment were difficulty in breathing (n = 77), nasal discharge (n = 65), diarrhea 
(n = 62), sneezing (n = 49), and abnormal feces (n = 43). The least cited ailments were convulsion, loss of feathers, and 
tremors; each recorded a single mention. Figure 2 presents a visual citation of the ailments identified in this study. 
 

 
Figure 2. Indigenous chicken ailments mentioned by participants to be treated with medicinal plants in the Adaklu district of 
the Volta region. Maximum mentions are 81 for coughing. 
 
Plant species contribution to the treatment of each ailment is presented in Table 2. Based on the fidelity levels (FL), 
Gymnanthemum amygdalinum and Momordica charantia were the most useful plant species for treating coughing. For the 
treatment of difficulty breathing, Cocos nucifera, Blighia sapida, Combretum micranthum, G. amygdalinum, Carica papaya, 
and Vitelleria paradoxa were the most useful plant species. For the treatment of poison, the most important species was E. 
guineensis based on fidelity level (Table 2). Regarding the plant parts used for the preparation of traditional pharmacopeia, 
the bark was mentioned the most (n = 69; 46.93%) that was followed by the leaf (n = 48; 32.65%), fruit (n = 9; 6.12%), root 
(n = 7; 4.76%), seed (n = 6; 4.08%), stem (n = 3; 2.04%), rhizome and bulb (n = 2 each; 1.36%), and peel (n = 1; 0.68%). Infusion 
(n = 115), maceration (n = 23), decoction (n = 6), and digestion (n = 3) were the most often used methods of preparation. 
With regards to the mode of administration the oral method was the most common (n = 133; 90.47%), followed by topical 
(n = 14; 9.52%) (Table 2). 
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Table 2. Fidelity level (FL) of plants used for treating chicken ailments, parts used, mode of preparation and route of administration in the Adaklu District 
Ailments treated Scientific name Plant part used Mode of preparation Mode of administration FLs (%) 

Coughing 

Gymnanthemum amygdalinum Leaf  Infusion  Oral  100.00 
Momordica charantia Leaf  Infusion  Oral 100.00 
Azadirachta indica Leaf Infusion Oral 71.43 
Capsicum frutescens Fruit Maceration Oral 66.67 
Zingiber officinale Rhizome Infusion Oral 50.00 
Bridelia ferruginea Bark Infusion Oral 50.00 
Mangifera indica Bark Infusion Oral 45.83 
Gymnosporia senegalensis Bark Infusion Oral 44.68 
Spathodea campanulata Bark Infusion Oral 40.00 
Ocimum basilicum Leaf Infusion Oral 20.00 
Moringa oleifera Bark Infusion Oral 14.29 
Sida alba Leaf Infusion Oral 11.11 

Difficulty breathing 

Cocos nucifera Bark Infusion Oral 100.00 
Blighia sapida Bark Infusion Oral 100.00 
Combretum micranthum Bark Infusion Oral 100.00 
Gymnanthemum amygdalinum Leaf  Infusion Oral 100.00 
Carica papaya Leaf Infusion Oral 100.00 
Vitelleria paradoxa Bark Infusion Oral 100.00 
Zingiber officinale Rhizome Infusion Oral 50.00 
Bridelia ferruginea  Bark Infusion Oral 50.00 
Allium cepa Bulb Infusion Oral 50.00 
Mangifera indica Bark Infusion Oral 44.79 
Gymnosporia senegalensis Leaf Infusion Oral 36.17 
Khaya senegalensis Bark Infusion Oral 33.33 
Azadirachta indica Leaf Infusion Oral 28.57 
Moringa oleifera Bark Infusion Oral 28.57 
Sida alba Leaf Infusion Oral 22.22 

 
 

Borassus aethiopum Bark Infusion Oral 100.00 
Physalis peruviana Leaf Infusion Oral 100.00 
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Nasal discharge 

Nauclea latifolia Bark Infusion Oral 100.00 
Carica papaya Leaf Decoction Oral 100.00 
Vitelleria paradoxa Bark Infusion Oral 100.00 
Spathodea campanulata Bark Infusion Oral 60.00 
Bridelia ferruginea Bark Infusion Oral 50.00 
Gymnosporia senegalensis Bark Infusion Oral 42.55 
Mangifera indica  Bark Infusion Oral 31.25 
Sida alba Leaf Infusion Oral 22.22 
Khaya senegalensis Bark Infusion Oral 16.67 
Azadirachta indica Leaf Infusion Oral 14.29 
Moringa oleifera Bark Infusion Oral 14.29 
Elaeis guineensis Fruit Digestion Oral 3.33 

Diarrhea 

Nauclea latifolia Root Infusion Oral 100.00 
Carica papaya Leaf Decoction Oral 100.00 
Vitelleria paradoxa Bark Infusion Oral 100.00 
Combretum micranthum Bark Infusion Oral 100.00 
Spondias mombin Leaf Infusion Oral 100.00 
Manihot esculenta Peel Infusion Oral 100.00 
Azadirachta indica Leaf Infusion Oral 42.86 
Gymnosporia senegalensis Bark Infusion Oral 40.43 
Ocimum basilicum Leaf Infusion Oral 40.00 
Mangifera indica Bark Decoction Oral 29.17 
Sida alba Leaf Infusion Oral 22.22 
Khaya senegalensis Bark Infusion Oral 16.67 
Elaeis guineensis Fruit Maceration  Oral 3.33 

Sneezing 

Momordica charantia Leaf Infusion Oral 100.00 
Bridelia ferruginea Bark Infusion Oral 50.00 
Khaya senegalensis Bark Infusion Oral 33.33 
Moringa oleifera Bark Infusion Oral 28.57 
Mangifera indica Bark Infusion Oral 28.12 
Gymnosporia senegalensis Bark Infusion Oral 27.66 
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Sida alba Leaf Infusion Oral 22.22 
Spathodea campanulata Bark Infusion Oral 20.00 

Abnormal feces 

Nauclea latifolia Root Infusion Oral 100.00 
Carica papaya Leaf Decoction Oral 100.00 
Spondias mombin Bark Infusion Oral 100.00 
Blighia sapida Bark Infusion Oral 100.00 
Ocimum basilicum Leaf Infusion Oral 40.00 
Sida alba Leaf Infusion Oral 33.33 
Mangifera indica Leaf Infusion Oral 23.96 
Gymnosporia senegalensis Bark Infusion Oral 19.15 
Khaya senegalensis Bark Infusion Oral 16.67 
Azadirachta indica Leaf Infusion Oral 14.29 

Bloody diarrhea 

Nauclea latifolia Root Infusion Oral 100.00 
Spondias mombin Leaf Infusion Oral 100.00 
Combretum micranthum Bark Infusion Oral 100.00 
Allium cepa Bulb Infusion Oral 50.00 
Gymnosporia senegalensis Bark Infusion Oral 23.40 
Mangifera indica Bark Infusion Oral 18.75 
Azadirachta indica Leaf Infusion Oral 14.29 
Moringa oleifera Bark Infusion Oral 14.29 

Loss of appetite  

Carica papaya Leaf Decoction Oral 100.00 
Phaseolus vulgaris Seed Maceration Oral 75.00 
Zea mays Seed Maceration Oral 42.86 
Khaya senegalensis Bark Infusion Oral 16.67 
Gymnosporia senegalensis Bark Infusion Oral 12.77 
Mangifera indica Bark Infusion Oral 7.29 

Poison Elaeis guineensis Fruit Digestion Oral 83.33 

Decreased egg numbers 

Oryza sativa Seed Maceration Oral 100.00 
Zea mays Seed Maceration Oral 33.33 
Mangifera indica Bark Infusion Oral 1.04 

 Anacardium occidentale Bark Infusion Oral 100.00 
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Twisted neck 

Nauclea latifolia Root Infusion Oral 100.00 
Bridelia ferruginea Bark Infusion Oral 50.00 
Ocimum basilicum Leaf Infusion Oral 20.00 
Spathodea campanulata Bark Infusion Oral 20.00 
Gymnosporia senegalensis Bark Infusion Oral 8.51 
Mangifera indica Bark Infusion Oral 5.21 

Difficulty walking 

Nauclea latifolia Root Infusion Oral 100.00 
Bridelia ferruginea Bark Infusion Oral 50.00 
Azadirachta indica Leaf Infusion Oral 14.29 
Sida alba Leaf Infusion Oral 11.11 
Elaeis guineensis Stem Maceration Topical 10.00 
Gymnosporia senegalensis Bark Maceration Topical 6.38 
Mangifera indica Bark Infusion Oral 4.17 

Loss of weight 

Senna siamea Bark Infusion Oral 100.00 
Zea mays Seed Maceration Oral 28.57 
Phaseolus vulgaris Seed Maceration Oral 25.00 
Spathodea campanulata Leaf Maceration Oral 20.00 
Gymnosporia senegalensis Bark Infusion Oral 4.26 
Mangifera indica Root Infusion Oral 2.08 

Ectoparasites 

Musa × sapientum Fruit Maceration Oral 100.00 
Parquetina nigrescens Leaf Maceration Topical 100.00 
Paullinia pinnata Root Infusion Oral 100.00 
Bambusa vulgaris Leaf Maceration Topical 100.00 
Citrus limon Fruit Maceration Topical 50.00 
Ocimum basilicum Leaf Infusion Oral 20.00 
Khaya senegalensis Bark Infusion Topical 16.67 
Mangifera indica Bark Infusion Topical 1.04 

Worms 

Senna siamea Bark Infusion Oral 100.00 
Sida alba Leaf Infusion Oral 22.22 
Moringa oleifera Bark Infusion Oral 14.29 
Mangifera indica Bark Decoction Oral 5.21 
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Gymnosporia senegalensis Leaf Infusion Oral 2.13 

Cannot stand 

Bridelia ferruginea Bark Infusion Oral 50.00 
Mangifera indica Leaf Infusion Oral 5.21 
Elaeis guineensis Stem Maceration Topical 3.33 

Sores 

Xanthosoma sagittifolium Leaf Maceration Topical 100.00 
Citrus limon Fruit Maceration Topical 50.00 
Capsicum frutescens Fruit Maceration Topical 33.33 
Ocimum basilicum Leaf Infusion Oral 20.00 
Elaeis guineensis Fruit Digestion Oral 3.33 
Mangifera indica Bark Infusion Oral 1.04 

Paralysis 

Bridelia ferruginea Bark Infusion Oral 50.00 
Azadirachta indica Leaf Maceration Topical 14.29 
Mangifera indica Bark Infusion Oral 3.12 
Gymnosporia senegalensis Leaf Infusion Oral 2.13 

Swollen joints 

Bridelia ferruginea Bark Infusion Oral 50.00 
Sida alba Leaf Maceration Topical 11.11 
Elaeis guineensis Stem Maceration Topical 6.67 
Mangifera indica Bark Infusion Oral 1.04 

Frequent infections 

Ocimum basilicum Leaf Maceration Oral 20.00 
Sida alba Leaf Infusion Oral 11.11 
Gymnosporia senegalensis Bark Infusion Oral 2.13 
Mangifera indica Bark Infusion Oral 2.08 

Convulsion Mangifera indica Leaf Infusion Oral 1.04 

Loss of feathers Ocimum basilicum Leaf Infusion Oral 20.00 

Tremors Bridelia ferruginea Bark Infusion Oral 50.00 
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Discussion 
The majority of the plant species used for poultry ethnoveterinary purposes have been mentioned in previous studies in 
Ghana and other states in Africa where ethnoveterinary is practiced (Moreki, 2012, 2013; Ekunseitan et al. 2016; Endalew et 
al. 2018; Chere, 2019; Sodjinou et al. 2022; Ndlovu et al. 2023). Symptoms associated with Newcastle Disease (ND) (gasping, 
coughing, sneezing, diarrhea, twisted necks) were the most common conditions treated with medicinal plants. Newcastle 
Disease is very prevalent among free-range indigenous chicken in Ghana (Blackie, 2014b; Enahoro et al. 2021). The use of M. 
indica, Khaya senegalensis, Capsicum frutescens, Carica papaya, Moringa oleifera, Azadirachta indica for treating symptoms 
of Newcastle disease was consistent with previous studies (Guèye, 1999; Ekunseitan et al. 2016; Chere, 2019; Sodjinou et al. 
2022; Moustapha et al. 2022; Ndlovu et al. 2023;). Allium cepa, C. frutescens, and Z. officinale ethnoveterinary applications 
in this study were consistent with a previous study in Ethiopia (Endalew et al. 2018). E. guineensis utilization for treating 
poison can be considered cultural knowledge in Ghana as its application in folk traditional medicine is endemic (Reddy et al. 
2019; Domozoro et al. 2020). 
 
The high cultural importance of M. indica and G. senegalensis indicates that these two species are significant for treating 
chicken diseases. Ethnobotanical resources with CI values of more than one suggest that the particular resource is highly 
versatile in its application and valued by local communities (Rossato et al. 1999; Boakye et al. 2022, 2023). These two plant 
species were the most frequently cited and versatile in treating numerous chicken diseases. Culturally important plant 
species treat the most prevalent diseases in a locality (Cunningham, 2001; Heinrich et al. 2009; Boakye et al. 2022). This was 
the case for M. indica and G. senegalensis which were applied to treat symptoms associated with Newcastle Disease (ND), a 
prevalent health challenge that affects raising free-range indigenous chickens in Ghana. 
 
The ethnoveterinary application of M. indica to treating chicken diseases in this study is similar to other studies (Guèye, 
1999; Sodjinou et al. 2022). However, the ethnomedicinal versatility of the total number of ailments treated with M. 
indica was higher in this study than in previous studies. G. senegalensis ethnomedicinal applications are well documented 
for folk medicine (da Silva et al. 2011) and ethnoveterinary application in treating livestock (Koné et al. 2008; Yirga et al. 
2012). However, its mention in ethnoveterinary applications for managing poultry disease, particularly chicken diseases, is 
limited in other parts of Africa. The ethnoveterinary application of G. senegalensis for treating poultry diseases, coupled with 
its high CI and M. indica in this study, can be attributed to idiosyncrasies in knowledge. Idiosyncrasy in using of plant species 
accounted for the variation in the medicinal plants sold in local markets and the ethnobotanical application of plants in the 
study area (Boakye et al. 2022, 2023). Localized knowledge has also accounted for peculiarities in using animal body parts 
for traditional medicine purposes in Ghana relative to other African countries where the same animals were used for 
traditional medicine purposes (Boakye et al. 2015, 2019, 2021). 
 
Within local cultures, the perceived efficacy of a resources influences its selection and application for folk medicine purposes. 
The effectiveness of a resource in treating folk illnesses does not lie in the mere mention of it in traditional pharmacopeia 
(Thomas et al. 2009). Cultural adaptation relegates some species to the fringes of cultural practice and makes them obsolete. 
Due to cultural adaptation, relegated species are typically less frequently mentioned as helpful in treating folk conditions 
cited by local communities (Heinrich et al. 2009). Most plant species in this study can be characterized as belonging to fringes 
of cultural practices due to their infrequent number of mentions. The majority of the species identified in this study (22 of 
the 36 plant species) receiving between 1-3 mentions proves these species belong to the fringes of cultural practices. The 
low CI of these species indicates that they are no longer perceived as effective in treating the specific ailments mentioned 
despite being listed in the traditional pharmacopeia. 

 
Conclusion 
This study took an inventory of plant species used in treating indigenous chicken diseases and determined their cultural 
importance and fidelity levels by local communities. Results from this study revealed a high cultural value attached to M. 
indica and G. senegalensis in treating free-range indigenous chicken diseases. Medicinal plants were commonly used to treat 
symptoms of Newcastle Disease. The study generally revealed a high fidelity level for the most culturally important species 
and prevalent diseases linked to the free-range indigenous chicken production system. A localized system of knowledge 
about the use of plant species has influenced the utilization of G. senegalensis. Most plant species in this study can be 
grouped as belonging to fringes of cultural practices due to their infrequent number of mentions. The study recommends 
documenting ethnomedicinal practices to ensure that knowledge about their application in traditional pharmacopeia is 
maintained. 
 



Ethnobotany Research and Applications 

 

14 

Declarations 
Ethics approval and consent to participate: Ethical approval for the study was granted by the Ethics Committee of the Ho 
Technical University (Reference HTU/EC2023-020). All the participants provided prior informed consent before the 
interviews. 
Consent for publication: Not applicable 
Availability of data and materials: Not applicable 
Competing interests: Not applicable 
Funding: Not applicable 
Author contributions: MKB, SKA, AMA, EKB, and AOA conceived the research idea. AOA and EKB did the data collection. 
MKB, SKA, and AMA analyzed and interpreted the data. MKB drafted the initial manuscript, and SKA and AMA revised and 
improved the manuscript. All the authors read, reviewed, and approved the final version of the manuscript.  

 
Acknowledgements 
We would like to thank each participant who contributed to this research and shared their knowledge for making this work 
possible. 
 

Literature cited 
Abbiw DK. 1990. Useful plants of Ghana. Intermediate Technology Publications, London, UK. 

Aboah J, Enahoro D. 2022. A systems thinking approach to understand the drivers of change in backyard poultry farming 
system. Agricultural Systems 202:103475. 

Aboe PA, Boa-Amponsem K, Okantah SA, Dorward PT, Bryant MJ. 2006a. Free-range village chickens on the Accra Plains, 
Ghana: Their contribution to households. Tropical Animal Health and Production 38:223-234.  

Aboe PA, Boa-Amponsem K, Okantah SA, Butler EA, Dorward PT, Bryant MJ. 2006b. Free-range village chickens on the Accra 
Plains, Ghana: Their husbandry and productivity. Tropical Animal Health and Production.38:235-248. 

Adaklu District Assembly. 2021. Composite Budget for 2021-2024 Programme Based Budget Estimates for 2021. 
http://adakludistrict.gov.gh/wp-content/uploads/2021/10/2021-Programme-Based-Budget-NARRATIVE-ADAKLU.pdf 
(Accessed 20/11/2023).  

Adenubi OT, Akande FA.2019.  Ethnoveterinary Plant Species and Practices Used for the Control of Internal and External 
Parasites of Domestic Animals in Ogun State. Southwest Nigeria. Journal of Organic Agriculture and Environment 7:29-40. 

Adomako K. 2009. Local domestic chickens: their potential and improvement. PhD Thesis. Kwame Nkrumah University of 
Science and Technology. 

Aning K. 2006. The structure and importance of the commercial and village based poultry in Ghana. 
https://docplayer.net/20904474-The-structure-and-importance-of-the-commercial-and-village-based-poultry-in-
ghana.html (Accessed 3/2/2024). 

Asem-Bansah CK, Sakyi-Dawson O, Ackah-Nyamike EE, Colecraft EK, Marquis GS. 2012. Enhancing backyard poultry 
enterprise performance in the Techiman area: a value chain analysis. African Journal of Food, Agriculture, Nutrition and 
Development 12(1):5759-5775. 

Asumang P, Akoto Delali J, Wiafe F, Kamil Z, Iddrisu Balali G, Afua Dela Gobe V, Nketiah Siaw W, Pinamang G. 2019. Prevalence 
of gastrointestinal parasites in local and exotic breeds of chickens in Pankrono-Kumasi, Ghana. Journal of Parasitology 
Research. 2019. 

Avornyo FK, Salifu S, Panyan EK, Al-Hassan BI, Ahiagbe M, Yeboah F. 2016. Characteristics of guinea fowl production systems 
in northern Ghana. A baseline study of 20 districts in northern Ghana. Livestock Research for Rural Development 28(8): 1-
12. 

Boafo HA, Affedzie-Obresi S, Gbemavo DS, Clottey VA, Nkegbe E, Adu-Aboagye G, Kenis M. 2019. Use of termites by farmers 
as poultry feed in Ghana. Insects 10(3):69. 

Blackie S. 2014a. Contribution of Village Chickens to Animal Protein Consumption and Income of Rural Households in the 
Greater Accra Region, Ghana. Developing Country Studies 4(10):43-49. 



Ethnobotany Research and Applications 

 

15 

Blackie S. 2014b. Village chicken production system in the greater Accra Region Ghana. Journal of Biology, Agriculture and 
Healthcare 4(9):89-94. 

Boakye MK, Agyemang AO, Gbadegbe RS, Quashie M, Turkson BK, Adanu KK, Wiafe ED. 2023. Ethnobotanical applications of 
Spathodea campanulata P. Beauv. (African tulip tree) in Ghana. Ethnobotany Research and Applications 25:1-2. 

Boakye MK, Agyemang AO, Turkson BK, Wiafe ED, Baidoo MF, Bayor MT. 2022. Ethnobotanical inventory and therapeutic 
applications of plants traded in the Ho Central Market, Ghana. Ethnobotany Research and Applications 23:1-20. 

Boakye MK, Wiafe ED, Ziekah MY. 2021. Ethnomedicinal use of pythons by traditional medicine practitioners in Ghana. 
African Journal of Herpetology 70(2):155-615. 

Boakye MK, Wiafe ED, Ziekah MY. 2019. Ethnomedicinal use of vultures by traditional medicinal practitioners in Ghana. 
Ostrich 90(2):111-118.  

Boakye MK, Pietersen DW, Kotzé A, Dalton DL, Jansen R. 2015. Knowledge and uses of African pangolins as a source of 
traditional medicine in Ghana. PLoS One 10(1):e0117199. 

Chere MA. 2019. Major health constraints and ethno-vet practices of small-scale and backyard chicken production in some 
selected regions of Ethiopia. In Veterinary anatomy and physiology. IntechOpen. 

Chidembo R, Ndlovu W, Mwale M, Obadire O, Francis J. 2023. Opportunities and challenges in the commercialisation of 
medicinal plants used in village chicken health management. Journal of Medicinal Plants for Economic Development 7(1):7. 

Cunningham AB. 2001. Applied ethnobotany: people, wild plant use and conservation. Earthscan Publishers, London, UK. 

Da Silva G, Serrano R, Silva O. 2011. Maytenus heterophylla and Maytenus senegalensis, two traditional herbal medicines. 
Journal of Natural Science, Biology, and Medicine 2(1):59. 

Desta TT. 2021. Indigenous village chicken production: a tool for poverty alleviation, the empowerment of women, and rural 
development. Tropical Animal Health and Production 53(1):1-16. 

Domozoro CY, Wilcock CC, Swaine MD, Price AH. 2020. Diversity of Poisonous Plants and their Antidotes, Affecting Ruminant 
Livestock Production on Rangelands in Ghana. Ghana Journal of Science 61(2):118-132. 

Ekunseitan DA, Adeyemi MA, Abiola SS, Oluwatosin OO, Sogunle OM, Fabusoro E. 2016. Perception of ethno-veterinary 
practices in selected villages in Ogun state. Nigerian Journal of Animal Science 18(1):108-127. 

Enahoro D, Galiè A, Abukari Y, Chiwanga GH, Kelly TR, Kahamba J, Massawe FA, Mapunda F, Jumba H, Weber C, Dione M. 
2021. Strategies to upgrade animal health delivery in village poultry systems: perspectives of stakeholders from northern 
Ghana and central zones in Tanzania. Frontiers in Veterinary Science 8:611357. 

Endalew MA, Teklehaimanot T, Workye M. 2018. Assessment of ethno veterinary practice and medicinal plants used to treat 
chicken diseases in selected districts of Arsi Zone. Journal of Entomology and Zoology Studies 6(6):465-468. 

Friedman J, Yaniv Z, Dafni A, Palewitch D. 1986. A preliminary classification of the healing potential of medicinal plants, based 
on a rational analysis of an ethnopharmacological field survey among Bedouins in the Negev desert, Israel. Journal of 
Ethnopharmacology 16(2-3):275-287. 

Ghana Statistical Service (2019). The Ghana Living Standards Survey (GLSS) 7. Main 
Report.https://www.statsghana.gov.gh/gssmain/fileUpload/pressrelease/GLSS7%20MAIN%20REPORT_FINAL.pdf 
(Accessed 2/11/2023). 

Ghana Statistical Service (2021). Ghana 2021 Population and housing census. General report volume 3A. Population of 
Regions and Districts Report. 

https://statsghana.gov.gh/gssmain/fileUpload/pressrelease/2021%20PHC%20General%20Report%20Vol%203A_Populatio
n%20of%20Regions%20and%20Districts_181121.pdf (Accessed 11/08/2023). 

Ghana Statistical Service (2014). 2010 Population & Housing Census. District Analytical Report: Adaklu District. 
https://www2.statsghana.gov.gh/docfiles/2010_District_Report/Volta/ADAKLU.pdf (Accessed 31/12/2022). 

Guèye EF. 1999. Ethnoveterinary medicine against poultry diseases in African villages. World's Poultry Science Journal 
55(2):187-198. 

Gyening KO. 2006. The future of the poultry industry in Ghana. Paper prepared for the Ghana Veterinary Medical Association, 
7pp. 



Ethnobotany Research and Applications 

 

16 

Heinrich M, Edwards S, Moerman DE, Leonti M. 2009. Ethnopharmacological field studies: a critical assessment of their 
conceptual basis and methods. Journal of Ethnopharmacology 124(1):1-7. 

Irvine FR. 1961. Woody plants of Ghana. Oxford University Press, London, UK. 

Koné WM, Atindehou KK. 2008. Ethnobotanical inventory of medicinal plants used in traditional veterinary medicine in 
Northern Côte d'Ivoire (West Africa). South African Journal of Botany 74(1):76-84. 

Makalo MJ, Mtshali K, Tsotetsi-Khambule AM, Mofokeng LS, Taioe MO, Onyiche TE, Thekisoe OM. 2022. First report of 
gastrointestinal nematodes and coccidia parasites from free-range chickens in Mafeteng district, Lesotho. Veterinary 
Parasitology: Regional Studies and Reports 36:100798. 

Mensah P, Adomako K, Hagan BA, Hamidu JA, Olympio SO. 2023. Qualitative mutant traits within the indigenous chicken 
population in selected ecological zones of Ghana. Scientific African 20:e01695. 

Mensah-Kumi R. 2017. Salmonella infection in local and exotic chicken breeds. MPhil Thesis. University of Ghana. 

Ministry of Food & Agriculture. 2021. Adaklu Anyigbe. https://mofa.gov.gh/site/directorates/district-directorates/volta-
region/274-adaklu-anyigbe (Accessed 4/2/2024). 

Moreki JC. 2012. Use of ethnoveterinary medicine in family poultry health management in Botswana: a review. Journal of 
Veterinary Advances 2(6):254-260. 

Moreki JC. 2013. Documentation of ethnoveterinary practices used in family poultry in Botswana. Vet World 6(1):18-21. 

Moustapha A, Adamou A, Talaki E. 2022. Characterization and Typology of Traditional Poultry Farming Systems in Southern 
Niger. Journal of World's Poultry Research 12(4):245-257. 

Ndlovu W, Mudimeli NR, Mwale M, Ndou TM, Obadire OS, Francis J.  2023. Ethnoveterinary practices for indigenous poultry 
health management by smallholder farmers. In: Herbs and Spices-New Advances. Ivanišová E. (ed). pp. 120-113. 

Ndlovu W, Mwale M, Iwara IO, Kabiti HM, Obadire OS, Francis J. 2021. Profiling village chickens predators, parasites and 
medicinal plants used to control the parasites. Brazilian Journal of Poultry Science 23:eRBCA-2019.  

Ouma EA, Kankya C, Dione M, Kelly T, Enahoro D, Chiwanga G, Abukari Y, Msoffe P, Kayang BB, Zhou H. 2023. Poultry health 
constraints in smallholder village poultry systems in Northern Ghana and Central Tanzania. Frontiers in Veterinary Science 
10:1159331. 

Prance GT, Balee W, Boom BM, Carneiro RL. 1987. Quantitative ethnobotany and the case for conservation in Amazonia. 
Conservation Biology 1(4):296-310. 

Reddy MT, Kalpana M, Sivaraj N, Kamala V, Pandravada SR, Sunil N. 2019. Indigenous traditional knowledge on health and 
equitable benefits of oil palm (Elaeis spp.). Open Access Library Journal 6(1):1-25. 

Rossato SC, Leitão-Filho HD, Begossi A. 1999. Ethnobotany of caiçaras of the Atlantic Forest coast (Brazil). Economic Botany 
53:387-395. 

Sodjinou DB, Agbodan KM, Akpavi S, Houndonougbo MF. 2022. Inventory of Ethno-Botanical Knowledge and Indigenous 
Perception of Plants used in Poultry Farms in the Maritime Region of Togo. International Journal of Medicinal Plants and 
Natural Products 8(3):9-16. 

Tardío J, Pardo-de-Santayana M. 2007. Cultural importance indices: a comparative analysis based on the useful wild plants 
of southern Cantabria (Northern Spain). Economic Botany 62:24-39. 

Thomas E, Vandebroek I, Sanca S, Van Damme P. 2009. Cultural significance of medicinal plant families and species among 
Quechua farmers in Apillapampa, Bolivia. Journal of Ethnopharmacology 122(1):60-67. 

Turkson PK, Naandam J. 2002. Traditional veterinary knowledge and practices in Northern Region of Ghana. Ghana Journal 
of Agricultural Science 35(1):121-128. 

Whitney C. 2020. Package ‘ethnobotany R’ Version 0.1.7. 
https://figshare.com/articles/code/ethnobotanyR_Calculate_Quantitative_Ethnobotany_Indices_R_Package_v_0_1_7_/11
791830 (Accessed 15/1/2024). 

Yirga G. Teferi M. Gidey G. Zerabruk S. 2012. An ethnoveterinary survey of medicinal plants used to treat livestock diseases 
in Seharti-Samre district, Northern Ethiopia. African Journal of Plant Science 6(3):113-119. 


