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Protection of animal health through traditional use of plants in the central region of Togo (West Africa)
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ABSTRACT
	[bookmark: _GoBack]Background & Aims: Animal health is a major concern in developing countries. This study, in addition to conventional methods, has inventoried, based on indigenous knowledge, the plants used in managing common pathologies in animal production in central Region of Togo. It describes the various uses of these plants and assesses the variation in knowledge among ethnic groups. Methodology: The method used is based primarily on ethnobotanical surveys coupled with direct observations from 141 farmers and traditional healers. The data analysis focuses on the frequency of citations (Fr), use values (VU), usage diversity indices (IDU), specific use importance value indices (IVIsp), and the Sorenson index (IS).
Results: In total, 37 plant species were reported in the management of 9 pathologies frequently encountered in animal production. These plants belong to 34 genera and 20 families. The Lamiaceae (12.6%), Meliaceae (11.9%), Euphorbiaceae (12.6%), and Fabaceae (10.7%) are the most represented families. The Importance Value Index (IVIsp) shows that Khaya senegalensis A.Juss, Ocimum americanum L., and Tridax procumbens L. are the most useful species. The formulation of remedies often involves the whole plant (24.5%), leaves (33.7%), barks (22.0%), or fruits (5.0%). Conclusion: Studying plant species traditionally used for veterinary practices from the local flora is potentially useful for isolating natural extracts of phytotherapeutic interest to improve animal well-being in organic agriculture.
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1. INTRODUCTION

Animal health refers to the well-being of animals, whether they are domestic, farm, or wild. It encompasses a wide range of topics related to the prevention, diagnosis, and treatment of animal pathologies. It is a major concern for the sustainability of animal production in developing countries, as it impacts food security, the economy, human health, and the environment [1]–[4]. Animal health professionals, such as veterinarians, play a crucial role in the monitoring, diagnosis, and treatment of these pathologies. They work closely with animal owners, farmers, and breeders, who hold traditional medical practices that fall under veterinary ethnomedicine. This includes herbal remedies, body manipulation techniques, amulets, or rituals to treat diseases. It is especially important in rural areas where access to modern veterinary services is limited [5].
In Togo, livestock contributes to 16.4% of the country's Gross Domestic Product (GDP) [6]. It mainly consists of sheep, cattle, goats, pigs, and poultry. Current trends indicate that the livestock sub-sector is stagnating compared to other primary sectors such as forestry and agriculture. Livestock farmers are facing a number of problems, including the onset of disease, climate change and theft, leading to low productivity [7]. Animal health is a major obstacle to the development of livestock production. The health situation was very concerning during the 2021-2022 campaign with various animal diseases appearing across the territory. The first half of 2021 was marked by the reappearance of avian influenza in the south of the country, leading to the culling of more than 5,000 poultry heads. During the same period, other diseases with an epizootic tendency such as peste des petits ruminants (PPR), African swine fever (ASF), Newcastle disease, foot-and-mouth disease, and anthrax; caused significant financial losses due to decreased productivity [8]. These losses were estimated among the cattle herders of northern Togo at nearly 825 US dollars [9].
Many studies confirm that in addition to conventional veterinary medicine, breeders resort to veterinary ethnomedicine to offer a holistic approach to animal health. Indeed, for a long time, ethnoveterinary practices have made a significant contribution to improving the health and zootechnical aspects of farming systems for different animal species [10]. These practices cover all aspects of animal husbandry, from prevention to treatment of diseases and improving animal productivity. The inaccessibility of veterinary products in rural areas where livestock farming is a predominant activity is one of the main reasons why farmers opt for veterinary ethnomedecine. Added to this is the cost of medicines, which is often beyond the reach of livestock farmers, and the phenomenon of pathogen resistance [11]. 
A number of studies in different parts of the world have focused specifically on medicinal plants used to treat illnesses, and nutritional and growth-promoting food plants used to feed animals. Studies by [12] have identified medicinal plants in the Sidi Bel Abbes region of Algeria, and statistical analyses have revealed the causes of the disappearance of ethnoveterinary medicine throughout the world. he data collected by [13] in Benin made it possible to list the plants used in ethnoveterinary medicine for the treatment of foot-and-mouth disease. Socio-demographic data showed that knowledge is held much more by the old than the young, and that each ethnic group has its own recipe for combating a disease. Studies carried out by [6] in the Savanes region of Togo identified 38 medicinal plants used by several ethnic groups to treat livestock diseases. This study follows this logic and aims to further document local medicinal plants, treatment methods, and cultural practices related to animal health in Togo.

2. material and methods

2.1 STUDY AREA
This study was conducted from November 24, 2022, to January 6, 2023, among breeders and traditional healers in three prefectures of the Central Region of Togo, namely Sotouboua, Tchamba, and Tchaoudjo (Fig. 1). The climate is hot and humid tropical. There is a rainy season that lasts from April to October with a peak in July, and a dry season that covers from November to March. The total rainfall in 2021 was 1305.3 mm in Tchaoudjo, which is higher than the normal for 1981-2010 (1268.3 mm) [14]. 
The vegetation is dominated by humid savannas, with good availability of forage that ensures food security for animals, especially in the floodplains of the Mô and Mono rivers. The mountainous areas are covered with forests organized into community reserves and seriously degraded by human activities [15]. These reserves constitute a vast natural territory, the cradle of various plant and animal species, often sought after in pharmacopeia. They are based on a pedological complex consisting of lithosols, vertisols, tropical ferruginous soils, ferralitic soils, and hydromorphic soils dissected by a dense hydrographic network, whose valleys are shallow.
The population is mainly composed of indigenous people including the Kotokolis, Kabiyes, Tchambas, Larnis, Balankas, Kabolis, Anahs, and Agnangas. There are also Mobas, Lossos, Lambas, Loubas, Ewes, Nagos, and Fulanis. Agriculture and livestock are the main activities of these populations [18].
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Figure 1. Study area and the surveyed localities of Togo

2.2 DATA COLLECTION 
The non-probabilistic method was used to determine the minimal number of people to survey following a field sampling [16]–[19]. The sample size (n = 141 people) with a 95% confidence interval was obtained. Semi-structured ethnobotanical surveys by focus groups and individual interviews were conducted in the selected localities based on stratified sampling [21] and [33]. Three (3) levels of stratification were defined. The three prefectures studied in the Central region represent the first level. The districts of these prefectures, chosen based on livestock farming practice, constitute the second level. Villages from different districts, like clusters, were chosen for the third level of stratification. The minimal number of people to meet is defined considering the weight of the population engaged in livestock farming. The individuals considered are those who consented to participate in the discussions [20]. The information collected concerns the animals reared, the diseases frequently encountered in the area, local name of plant species used in practice, the plant-based recipes used to treat these diseases and the socio-demographic data of each individual.

2.3 DATA ANALYSIS 
Species identification was carried out using the analytical flora of Togo and Benin [4]. The samples of indigenous medicinal plants specimen we failed to identify in the field were take back to university of Kara. Due to the absence of herbarium in university of Kara, help was sought from the University of Lomé (Togo), which has a herbarium to identify the specimens collected. All the specimens were deposited in the Lome University Herbarium. Valid botanical names with author citations of all the plant species were verified from http://www.worldfloraonline.org/.
The collected data were entered into an Excel® spreadsheet, which facilitated calculations and the construction of histograms. Analyses mainly focused on the Importance Value Index (IVIsp) and the Sørensen Index (IS). The calculation of the IVIsp is based on the frequency of citation (Fsp), the use value of the species index (VUsp), and the species' use diversity index (IDUsp) (IVIsp = Fsp + VUsp + IDUsp) [17]. In addition to the five (5) use values that determine the use of a species, the IVIsp is chosen to better highlight the most utilitarian species based on their common use and the diversity of these uses.
The Sørensen Index (IS) assesses the level of similarity in species use knowledge between two (2) given ethnic groups. Its value ranges from 0 to 1. IS equals 0 when there is no similarity between the two ethnicities and 1 when all the species reported by respondents from two (2) ethnicities are identical. Statistical tests (Fisher's One-way ANOVA) were used to assess the significance level of differences [23] and [27]. The difference is considered significant when p < 0.05. This analysis was performed using Minitab (2016) statistical software.
The citation frequency (Fsp) of a species corresponds to the ratio between the number of respondents who cited the species (n) and the total number of respondents (N): Fsp = (n/N) × 100. It allows classifying a species according to the number of people who reported it. The species use diversity index (IDUsp) is the ratio between the number of specific uses of the species and the number of species with the maximum specific uses. Its value varies from 0 to 1 from the species with no use, to the species with the maximum specific uses. The number of specific uses corresponds to the symptoms of animal diseases reported by the respondents.
The use value of the species (VUsp) corresponds to the ratio between the number of uses of the species (NUsp) and the total sum of the number of uses of all species (VUsp = NUsp/∑NUspi). The species with the highest value is the one whose use is more recognized. The number of uses of the species corresponds to the sum of the numbers of use citations by plant part (NUpp) of the species by the respondents (NUsp = ∑NUpp). Based on NUpp, the use value of plant parts of a species (VUpp) was calculated. VUpp is the ratio between the total number of citations of the plant part and the total number of citations of the species (VUpp = NUpp/NUsp). The plant part with the highest VUpp is the most used. The interspecific use value (VUI) is the ratio between the specific use value and the total number of citations for the organ (VUI = VUS/NUpp). VUS is the number of times a specific use is reported for an organ of the species. VUI allows recognizing the most predominant specific uses for a given plant part.

3. results and discussion

3.1 SOCIO-DEMOGRAPHIC CHARACTERISTICS AND EXPERIENCE OF THE SURVEYED POPULATION
In total, 141 people were surveyed across the three departments (42 in Sotouboua, 47 in Tchamba and 51 in Tchaoudjo) (Table 1). These were primarily breeders (82.3%) and traditional healers (17.7%), men (83%) and women (17%), mostly adults (35< age <60), and most of them (59.3%) with having 10-20 years’ experience in practicing ethnoveterinary medicine. They belong to nine (9) ethnic groups. The indigenous people, notably the Kabyè (35.6%), the Fulani (Peuhls) (33.7%), the Kotokoli (12.3%), and the Tchambas (4.6%), are the most represented. There is also the presence of the Anahs, Mobas, Lambas, Lossos, and Agnangas ethnicities. Nearly half (48.9%) of the respondents are unschooled, but all use a smartphone and engage in mobile money transactions. The other half, consisting of educated individuals, includes significant portions who have reached secondary level education (34.8%).
Table 1: Socio-demographic characteristics of informants
	Variables
	Demographic categories
	Total number of respondents
	Percentages

	Gender
	Male
	117
	83

	
	Female
	24
	17

	Occupations
	Breeders
	116
	82.3

	
	Traditional healers
	25
	17.7

	Ethnic groups
	Kabyè
	50
	35.6

	
	Peuhl
	48
	33.7

	
	Kotokoli
	17
	12.3

	
	Tchamba
	6
	4.6

	
	Anah
	5
	3.8

	
	Moba
	5
	3.8

	
	Lamba
	4
	3.1

	
	Losso
	4
	2.7

	
	Agnaga
	1
	0.4

	Level of Education
	Unschooled
	69
	48.9

	
	Primary
	23
	16.3

	
	Secondary
	42
	29.6

	
	University
	7
	5.2

	Age
	Young (≤ 35)
	26
	18.4

	
	Adults (>35and < 60)
	96
	68.1

	
	Old (≥ 60)
	19
	13.5

	Year of Experience
	< 10
	5
	3.7

	
	10–20
	84
	59.3

	
	21–30
	42
	29.6

	
	>30
	10
	7.4



3.2 MOTIVATION OF FARMERS USING TRADITIONAL VETERINARY MEDICINE
The survey revealed that 67% of our sample use ethnoveterinary medicine in combination with modern veterinary medicine, while the remaining 33% use modern veterinary medicine exclusively. The reasons given by farmers for using endogenous recipes in the treatment of diseases are: 
· the absence or delay of the veterinarian to intervene;
· the fact that ethnoveterinary recipes are free;
· and the ineffectiveness of certain medicines in treating certain diseases.
It should be noted that some farmers claim that the use of endogenous recipes is just a way of keeping the ancestral tradition alive.
Our survey revealed that 90% of respondents in the Sotouboua prefecture do not use ethnoveterinary medicine and only use modern veterinary care, unlike respondents in the other 2 prefectures of Tchamba and Tchaoudjo, who very often use endogenous practices for animal health management on their farms.  
3.3 ANIMAL HEALTH CONDITIONS
In total, nine (9) main pathologies were reported (Fig. 2a). Gastrointestinal disorders (24.1%), coccidiosis (17.2%), Newcastle disease (15.3%), internal and external wounds (11.1%), parasitosis (10.7%), and foot-and-mouth disease (10.7%), are the most frequent. Avian pox, issues related to gestation and delivery, and the general search for animal well-being, come in second place. The manifestation of these diseases can vary in severity, from mild symptomatic forms to severe forms that can cause high mortality in animals of all ages.
Fourteen (14) symptoms or functional disorders were reported (Fig. 2b). Diarrhea (29.1%), weight loss and loss of appetite (17.2%), skin lesions (7.3%), convulsions (7.0%), and constipation (5.8%); constitute the main dysfunctions that alert the farmer to the deterioration of the health of their animals. Paralysis (4.6%), rhinitis (4.2%), the impact of a snake bite (4.2%), respiratory disorders (3.8%), scratches and scrapes (3.8%), oral ulcers (3.4%) and agalactia (3.4%), also correspond to symptoms that motivate and guide the therapeutic attitude of the farmer.
[bookmark: _gjdgxs]

Figure 2. Frequency of reported pathologies (a) and symptoms (b) for animal health conditions
Often, pathology encompasses several symptoms. Many breeders have reported that gastrointestinal disorders in animals can include, in order: loss of appetite, bloating, and diarrhea. Also, symptoms of a snake bite in an animal vary depending on the type of snake and the amount of venom injected. Common signs include swelling, pain, bleeding, difficulty breathing, and convulsions. The sequence of symptoms observed in a subject allows deduction of the nature of the pathology. The accuracy of the diagnosis depends on the experience of the farmer and requires confirmation from a veterinarian if available. Medicinal plants are the most readily available and easily accessible component for breeders to treat these symptoms.
3.4 DIVERSITY OF PLANTS USED IN ANIMAL HEALTH 
The present study revealed 37 plants species belonging to 34 genera and 20 families for the veterinary ethnomedicine practices (Table 2). The most represented families are Lamiaceae (12.6%), Maliaceae (11.9%), Euphorbiaceae (11.5%), Fabaceae (10.7%), Asteraceae (6.9%), Poaceae (6.5%), and Malvaceae (5.4%).
The most reported species are: Khaya senegalensis A.Juss. (5.4%), Ocimum americanum L. (5.0%), Tridax procumbens L. (5.0%), Zea mays L. (5.0%), Cissus quadrangularis L. (4.2%), Hyptis suaveolens (L.) Poit. (3.8%), Manihot esculenta Crantz (3.8%), and Parkia biglobosa (Jacq.) R.Br. ex G.Don (3.8%). Most of them are dicotyledons (83.9%), with a wide phytogeographical distribution, notably Guineo-Congolese (16.6%) and Sudan-Zambezian (13.8%). Thirty-seven-point two percent (37.2%) of the inventoried species are present in these two phytogeographical areas. The remaining plants (32.2%) are introduced. The biological spectrum is dominated by microphanerophytes (46.0%), nanophanerophytes (21.8%), and therophytes (14.9%).

Table 2. Documentation of Plants used importance in veterinary ethnomedicine as reported by the indigenous communities of the central region of Togo

	Species names
[family]
Accession number
	Vernacular name
	Plant part used
	Use category
	NUsp
	Fsp
	IDUsp
	IVIsp

	Adansonia digitata L. 
[Malvaceae]
wfo-0000519672
	Kadoro (Ko)
	Wp,
Fr,
Ba 
	GD, CC, GCB, AWB
	9
	0.03
	0.67
	73.56

	Allium tricoccum 
[Amaryllidaceae] 
wfo-0000757603
	Afela Kaabou (Ka)
	Fr,
Wp
	GD, CC
	9
	0.03
	0.33
	40.23

	Anacardium occidentale L. 
[Anacardiaceae]
wfo-0000533072
	Atchan (Ka)
	Ba
	ND, AP
	6
	0.02
	0.67
	71.26

	Azadirachta indica A.Juss. 
[Meliaceae]
wfo-0000557668
	Kiniti (Lo)
	Wp ;
Ba
	GD, CC, PR
	9
	0.03
	0.67
	73.56

	Calotropis procera (Aiton) Dryand. 
[Apocynaceae]
wfo-0000581500
	Dagnandagnon (Ko)
	Wp ; Rt
	IEW, FMD
	5
	0.02
	0.33
	37.16

	Carica papaya L.
[Caricaceae]
wfo-0000588009
	Borofoudé (Ko)
	Rt ; Lf
	GD
	6
	0.02
	0.33
	37.93

	Cissus quadrangularis L. 
[Vitaceae]
wfo-0000606737
	Kediya (Ko)
	Wp ;
St
	AP
	11
	0.04
	0.67
	75.10

	Dichapetalum madagascariense Poir. 
[Dichapetalaceae]
wfo-0000645316
	-
	Wp
	GD
	6
	0.02
	0.33
	37.93

	Elaeis guineensis Jacq. 
[Arecaceae]
wfo-0000947985
	Kpakpadire (ko)
	Wp ; Rt
	IEW, FMD
	9
	0.03
	1.00
	106.90

	Euphorbia candelabrum Welw. 
[Euphorbiaceae]
wfo-1200010536
	Pén (Mo)
	Sap
	ND
	4
	0.02
	0.33
	36.40

	Euphorbia hirta (L.) Raf. 
[Euphorbiaceae]
wfo-1000054532
	Papatahe (Ko)
	Wp
	CC, IEW
	2
	0.01
	0.33
	34.87

	Flueggea virosa (Roxb. ex Willd.) Royle 
[Phyllanthaceae]
wfo-0000967255
	Tchakatchaka (Ko)
	Wp
	AWB, PR
	3
	0.01
	0.33
	35.63

	Gossypium L.
[Malvaceae]
wfo-4000016081
	Kpofiti (Ko)
	Wp
	FMD
	5
	0.02
	0.33
	37.16

	Hyphaene thebaica (L.) Mart. 
[Arecaceae]
wfo-0000216304
	Koongoonga (Ko)
	Fr
	ND
	2
	0.01
	0.33
	34.87

	Hyptis suaveolens (L.) Poit 
[Lamiaceae]
wfo-0000217093
	Boténizzé (Ka)
	Lf,
Wp
	PR
	10
	0.04
	0.67
	74.33

	Khaya senegalensis A.Juss. 
[Meliaceae]
wfo-0000356989
	Frimou (Ko)
	Ba
	PR, AWB
CC
	14
	0.05
	1.00
	110.73

	Leucaena leucocephala (Lam.) de Wit 
[Fabaceae]
wfo-0000164084
	-
	Lf
	CC,
AWB
	8
	0.03
	0.33
	39.46

	Mangifera indica L. 
[Anacardiaceae]
wfo-0000371248
	Mango (ko)
	Ba
	ND,
AP
	3
	0.01
	0.33
	35.63

	Manihot esculenta Crantz 
[Euphorbiaceae]
wfo-0000235507
	Béntchi (Ko)
	Wp, Lf
	FMD
	10
	0.04
	0.33
	41.00

	Moringa oleifera Lam. 
[Moringaceae]
wfo-0001085051
	Moringua (Ka)
	Lf
	CC
	7
	0.03
	0.67
	72.03

	Mucuna pruriens (L.) DC. 
[Fabaceae]
wfo-0000182545
	Tougouloussou (Lo)
	Wp
	CC
	9
	0.03
	0.67
	73.56

	Musa acuminata Colla 
[Musaceae]
wfo-0000473834
	Borofoudé (Ko)
	Wp
	IEW
	5
	0.02
	0.67
	70.50

	Nicotiana tabacum L. 
[Solanaceae]
wfo-0001023987
	Taba (Ka)
	Wp, Rt
	IEW
	6
	0.02
	0.33
	37.93

	Ocimum americanum L. 
[Lamiaceae]
wfo-0000253211
	Kazosogna (ka)
	Wp
	FMD
	13
	0.05
	1.00
	109.96

	Ocimum basilicum L. 
[Lamiaceae]
wfo-0000253230
	Kounozorou (Ko)
	Wp, Lf
	Gd, CC
	7
	0.03
	0.33
	38.70

	Panicum maximum Jacq. 
[Poaceae]
wfo-0000885123
	-
	Wp
	AWB
	4
	0.02
	0.33
	36.40

	Parkia biglobosa (Jacq.) R.Br. ex G.Don 
[Fabaceae]
wfo-0000179230
	Soulou (Ko)
	Wp, Ba
	ND
	10
	0.04
	1.00
	107.66

	Phyllanthus amarus Schumach. & Thonn. 
[Phyllanthaceae]
wfo-0000270441
	-
	Wp
	CC
	9
	0.03
	0.33
	40.23

	Pseudocedrela kotschyi Harms 
[Meliaceae]
wfo-0000473666
	Diditoore (Ko)
	Ba
	FMD
	8
	0.03
	0.67
	72.80

	Ricinus communis L. 
[Euphorbiaceae]
wfo-0000297077
	Badi (Ko)
	Fr
	GD
	5
	0.02
	0.33
	37.16

	Senna siamea (Lam.) H.S.Irwin & Barneby 
[Fabaceae]
wfo-0000164745
	-
	Lf
	AWB
CC
	4
	0.02
	0.33
	36.40

	Senna alata (L.) Roxb.
[Fabaceae]
wfo-0000214728
	Ktinchin (Tch)
	Lf
	IEW
	5
	0.02
	0.67
	70.50

	Tectona grandis L.f. 
[Lamiaceae]
wfo-0000321229
	Tantona (Ko)
	Lf
	GCB
	3
	0.01
	0.67
	68.97

	Tridax procumbens L. 
[Asteraceae]
wfo-0000086034
	Agoro (Ko)
	Ba, Rt, Wp
	ND
	13
	0.05
	1.00
	109.96

	Vernonia amygdalina Del. 
[Asteraceae]
wfo-0000055628
	Souwaka (Ko)
	Lf, Wp
	PR
	5
	0.02
	0.33
	37.16

	Vitellaria paradoxa C.F.Gaertn. 
[Sapotaceae]
wfo-0000332885
	-
	Fr
	IEW
	4
	0.02
	0.33
	36.40

	Zea mays L. 
[Poaceae]
wfo-0000907754
	Wamla (Ko)
	Fr
	GD
	13
	0.05
	1.00
	109.96


Legend: Vernacular name: Ka-Kabyè; Ko-Kotokoli; Lo-Losso, Mo-Moba; Tch-Tchamba; Plant part used: Wp-Whole plant; Fr-Fruit; Lf-Leaf; St-Stem; Rt-Root; Sap; Ba-Bark;Use category: GD-Gastrointestinal disorders, CC-Coccidiosis, ND-Newcastle disease, IEW-Internal and external wounds, FMD-foot-and-mouth disease, PR-Parasitosis, AP-Avian pox, GCB-Gestation and giving birth, AWB-Animal well-being; NUsp: number of uses of the species, Fsp: the frequency of citation, IDUsp: species use diversity index, IVIsp (%): Importance Value Index

Figure 3 shows the pathologies treated by reported plants. Most plants are used in the treatment of multiple symptomatic disorders. For example, the species Tridax procumbens is employed to treat cases of diarrhea, convulsions, loss of appetite, and weight loss in poultry, cattle, and goats. Other plants, such as Hyphaene thebaica and Gossypium spp., have specific actions and are respectively used in the treatment of paralysis in poultry and agalactia in cattle and goats. The majority of recipes prepared by decoction, infusion, trituration, maceration, or calcination are administered orally (92%) and topically (8%). 
These recipes utilize all or part of the plant. Nearly one in four respondents (24.5%) reveals that they use the whole plant to ensure the availability of the active ingredient in quantity. For other plants, the choice of parts to be harvested is well known. Specifically, ten (10) other parts or organs of the plant are regularly solicited for the preparation of these recipes intended for the treatment of observed disorders. Leaves (33.7%), barks (11.9%), and whole fruits (10.7%) are the most used. In second place are roots (5.0%), seeds (4.2%), and stems (2.7%). Occasionally, breeders’ resort to tuber bark (1.9%), rachis (1.9%), and sap (1.5%), which are rarely reported. Almost all respondents affirm that they use fresh organs. However, drying in the shade is the most effective way to preserve these organs. Other means of conservation such as reducing parts to powder have also been observed.
By grouping plants according to frequently treated symptoms, we distinguish plants with antidiarrheal, antiparasitic, and weight loss-fighting properties. Thirteen (13) plant species (35.1%) have antidiarrheal properties. These mainly include Phyllanthus amarus Schumach. & Thonn. (14.1%), Allium tricoccum Aiton (14.1%), Ocimum americanum L. (12.5%), Ocimum basilicum L. (10.9%), Dichapetalum madagascariense Poir. (9.4%), Ricinus communis L. (7.8%), Panicum maximum Jacq. (6.3%), Adansonia digitata L. (6.3%), and Mucuna pruriens (L.) DC. (6.3%). Six (06) plants (16.2%) are used to combat internal parasites. Species in this category include Hyptis suaveolens (L.) Poit. (32.1%), Khaya senegalensis A.Juss. (21.4%), Adansonia digitata L. (17.9%), Azadirachta indica A.Juss. (10.7%), Flueggea virosa (Roxb. ex Willd.) Voigt. (10.7%), and Ocimum americanum L. (7.1%). Three (03) other plants are used to combat skin lesions and certain external parasites. These are: Manihot esculenta Crantz (52.6%), Elaeis guineensis Jacq. (31.5%), and Pseudocedrela kotschyi (15.8%). Two other plants are also included in recipes used against snakebites. These are Nicotiana tabacum Harms (54.5%) and Calotropis procera (Aiton) Dryand. (45.5%). All these listed plants do not hold the same importance in the different studied communities.

Figure 3. Pathologies treated by reported plants
3.5 VARIATION IN KNOWLEDGE OF USAGE ACROSS ETHNIC GROUPS
The Sørensen Index (IS) shows that there is a strong similarity in knowledge between the Peuhl and Kabyè populations (0.8), the Kotokoli and Moba (0.7), the Tchamba and Lamba (0.6), and between the Losso and Annah (0.7) (Table 3). It is also noted that there is no significant difference in plant usage between indigenous populations (Kotokoli, Kabyè, Tchamba, or Peuhl) and immigrants (Annah, Moba, Lamba, and Losso). The similarity in knowledge between these two groups reflects mutual sharing in veterinary ethnomedicine, based on trust and social embedding.
Table 3. Similarity of the Sørensen Index across ethnic groups of researched Togo areas
	Ethnic groups
	Agnaga
	Anah
	Kabyè
	Kotokoli
	Lamba
	Losso
	Moba 
	Peuhl

	Anah
	0
	
	
	
	
	
	
	

	Kabyè
	0.1
	0.2
	
	
	
	
	
	

	Kotokoli
	0
	0.2
	0.4
	
	
	
	
	

	Lamba
	0
	0.2
	0.2
	0.6
	
	
	
	

	Losso
	0.3
	0.7
	0.3
	0.3
	0.2
	
	
	

	Moba 
	0.2
	0.2
	0.3
	0.7
	0.6
	0.3
	
	

	Peuhl
	0.1
	0.2
	0.8
	0.6
	0.4
	0.2
	0.5
	

	Tchamba
	0
	0.1
	0.4
	0.6
	0.6
	0.1
	0.7
	0.6




4. Discussion

4.1 SOCIO-DEMOGRAPHIC CHARACTERISTICS AND ETHNOVETERINARY EXPERIENCE
The profile of the respondents shows that animal production in the Central Region of Togo is predominantly the domain of males. The sex ratio is 4.8, meaning there is one woman for every 5 men. The results obtained in this study show that men predominate over women in livestock farming. This confirms those obtained by [22] who indicate that in Africa, very few women own herds of animals. These findings corroborate those made by [23] where only 2.5% of the surveyed population in the Alibori Department were female while there was no observed female in Atacora and Borgou Departments in a study aiming at assessing the diversity of cattle rearing systems in the Sudanian zone of Benin. In this survey, women interviewed were primarily traditional healers, often married to men who practice animal husbandry. They possess a wide range of indigenous knowledge, unlike men who often limit themselves to the type of livestock they practice.
The majority of herders and traditional practitioners practising ethnoveterinary medicine encountered in our study are in the 30-60 age range. Studies by [6] and [13] also showed that older people reported a higher number of ethnoveterinary plants. This shows that knowledge of ethnoveterinary medicine is held by older people but is also increasingly passed on to younger generations in charge of animal management.
The results of our study show that 49% of respondents had no education, 30% had secondary education, 16% primary education and 5% university education. Therefore, the education level of the respondents does not influence their knowledge of plants used in the management of animal pathologies. This finding is similar to the conclusions drawn by [24] regarding the knowledge of threatened medicinal plants, and those by [17] in the study of plants and maternal health care in Togo.
4.2 MOTIVATION OF FARMERS USING TRADITIONAL VETERINARY MEDICINE
Animal health management in livestock farming systems faces a number of problems. Our survey revealed that 80% of livestock farmers resort to ethnoveterinary medicine due to a lack of financial resources.  In addition, the inaccessibility of veterinary products in certain rural areas and the ineffectiveness of certain veterinary products also lead farmers to resort to traditional veterinary medicine. These results are in line with those obtained by [22], [23],  [30] and [31].
4.3 DOCUMENTED MEDICINAL PLANTS
The semi-structured interviews identified 37 plants belonging to 34 genera and 20 families. This number is relatively low compared to the number of plants reported by [25], who listed 148 plant species used in 307 extemporaneous phytomedicine recipes in the Canton of Tomety-Kondji. The latter is located on the outskirts of the Togodo-Sud National Park, a reservoir of phytodiversity that ensures abundance for the local population. A gradual decrease in the number of medicinal plants is observed as one moves away from protected areas. Nevertheless, these results are consistent with those of [26], who reported 23 plants belonging to 16 families in the study of ethnomedicine and bovine health in the Anié prefecture of Togo. The Importance Value Index of Usage (IVIsp) shows that Khaya senegalensis is an important plant, a finding confirmed by [24] , [28].
The study reveals a similarity between ethnobotanical knowledge in traditional veterinary and human medicines. The species Gossypium L. is included in recipes used to treat agalaxia in cattle and goats. It was reported by [17] as a plant used against agalaxia in the management of maternal health in Togo. This is also the case with the plants Nicotiana tabacum L. and Calotropis procera (Aiton) Dryand reported by [2] in the study of plants used to prevent and cure snakebites in Benin. The antiparasitic properties of the plants revealed by this study have been reported in previous studies [23], [27], [28].
4. Conclusion
In the Central Region of Togo, there is a wide diversity of plants (37 species) used to address animal health. Recipes are prepared using the entire plant (24.5%) or specifically the leaves (33.7%), bark (11.9%), and fruits (10.7%). Pharmacological tests are essential to confirm the validity and effectiveness of these recipes. The protection and rational use of these plants are necessary for the sustainability of animal production, especially in remote areas where veterinary hospital facilities are not available.

ABREVIATIONS 
GDP: Gross Domestic Product,
PPR: Peste des Petits Ruminants,
ASF: African swine fever
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Gastrointestinal disorders 	Coccidiosis	Newcastle disease 	Internal and external wounds 	foot-and-mouth disease 	Parasitosis	Avian pox	Gestation and giving birth	Animal well-being	24.137931034482758	17.241379310344829	15.325670498084291	11.111111111111111	10.727969348659004	10.727969348659004	4.2145593869731801	3.4482758620689653	3.0651340996168579	

Diarrhea	Weight loss and loss of appetite	Skin lesions	Convulsions	Constipation	Paralysis	snake bite	Rhinitis	scratches and scrapes	respiratory disorders	Agalactia	Oral ulcers	29.1	17.2	7.3	7	5.8	4.5999999999999996	4.2	4.2	3.83	3.83	3.45	3.45	
Percentage (%)


Animal well-being	Zea mays L.	Vitellaria paradoxa C.F.Gaertn.	Vernonia amygdalina Del.	Tridax procumbens L.	Tectona grandis L.f.	Senna siamea (Lam.) H.S.Irwin 	&	 Barneby	Senna alata (L.) Roxb.	Ricinus communis L.	Pseudocedrela kotschyi Harms	Phyllanthus amarus Schumach. 	&	 Thonn.	Parkia biglobosa (Jacq.) R.Br. ex G.Don	Panicum maximum Jacq.	Ocimum basilicum L.	Ocimum americanum L.	Nicotiana tabacum L.	Musa acuminata Colla	Mucuna pruriens (L.) DC.	Moringa oleifera Lam.	Manihot esculenta Crantz	Mangifera indica L.	Leucaena leucocephala (Lam.) de Wit	Khaya senegalensis A.Juss.	Hyptis suaveolens (L.) Poit	Hyphaene thebaica (L.) Mart.	Gossypium L.	Flueggea virosa (Roxb. ex Willd.) Royle	Euphorbia hirta L.	Euphorbia candelabrum Welw.	Elaeis guineensis Jacq.	Dichapetalum madagascariense Poir.	Cissus quadrangularis L.	Carica papaya L.	Calotropis procera (Aiton) Dryand.	Azadirachta indica A.Juss.	Anacardium occidentale L.	Allium tricoccum Aiton	Adansonia digitata L.	8	Avian pox	Zea mays L.	Vitellaria paradoxa C.F.Gaertn.	Vernonia amygdalina Del.	Tridax procumbens L.	Tectona grandis L.f.	Senna siamea (Lam.) H.S.Irwin 	&	 Barneby	Senna alata (L.) Roxb.	Ricinus communis L.	Pseudocedrela kotschyi Harms	Phyllanthus amarus Schumach. 	&	 Thonn.	Parkia biglobosa (Jacq.) R.Br. ex G.Don	Panicum maximum Jacq.	Ocimum basilicum L.	Ocimum americanum L.	Nicotiana tabacum L.	Musa acuminata Colla	Mucuna pruriens (L.) DC.	Moringa oleifera Lam.	Manihot esculenta Crantz	Mangifera indica L.	Leucaena leucocephala (Lam.) de Wit	Khaya senegalensis A.Juss.	Hyptis suaveolens (L.) Poit	Hyphaene thebaica (L.) Mart.	Gossypium L.	Flueggea virosa (Roxb. ex Willd.) Royle	Euphorbia hirta L.	Euphorbia candelabrum Welw.	Elaeis guineensis Jacq.	Dichapetalum madagascariense Poir.	Cissus quadrangularis L.	Carica papaya L.	Calotropis procera (Aiton) Dryand.	Azadirachta indica A.Juss.	Anacardium occidentale L.	Allium tricoccum Aiton	Adansonia digitata L.	11	Coccidiosis	Zea mays L.	Vitellaria paradoxa C.F.Gaertn.	Vernonia amygdalina Del.	Tridax procumbens L.	Tectona grandis L.f.	Senna siamea (Lam.) H.S.Irwin 	&	 Barneby	Senna alata (L.) Roxb.	Ricinus communis L.	Pseudocedrela kotschyi Harms	Phyllanthus amarus Schumach. 	&	 Thonn.	Parkia biglobosa (Jacq.) R.Br. ex G.Don	Panicum maximum Jacq.	Ocimum basilicum L.	Ocimum americanum L.	Nicotiana tabacum L.	Musa acuminata Colla	Mucuna pruriens (L.) DC.	Moringa oleifera Lam.	Manihot esculenta Crantz	Mangifera indica L.	Leucaena leucocephala (Lam.) de Wit	Khaya senegalensis A.Juss.	Hyptis suaveolens (L.) Poit	Hyphaene thebaica (L.) Mart.	Gossypium L.	Flueggea virosa (Roxb. ex Willd.) Royle	Euphorbia hirta L.	Euphorbia candelabrum Welw.	Elaeis guineensis Jacq.	Dichapetalum madagascariense Poir.	Cissus quadrangularis L.	Carica papaya L.	Calotropis procera (Aiton) Dryand.	Azadirachta indica A.Juss.	Anacardium occidentale L.	Allium tricoccum Aiton	Adansonia digitata L.	9	5	9	9	9	4	Foot-and-mouth disease 	Zea mays L.	Vitellaria paradoxa C.F.Gaertn.	Vernonia amygdalina Del.	Tridax procumbens L.	Tectona grandis L.f.	Senna siamea (Lam.) H.S.Irwin 	&	 Barneby	Senna alata (L.) Roxb.	Ricinus communis L.	Pseudocedrela kotschyi Harms	Phyllanthus amarus Schumach. 	&	 Thonn.	Parkia biglobosa (Jacq.) R.Br. ex G.Don	Panicum maximum Jacq.	Ocimum basilicum L.	Ocimum americanum L.	Nicotiana tabacum L.	Musa acuminata Colla	Mucuna pruriens (L.) DC.	Moringa oleifera Lam.	Manihot esculenta Crantz	Mangifera indica L.	Leucaena leucocephala (Lam.) de Wit	Khaya senegalensis A.Juss.	Hyptis suaveolens (L.) Poit	Hyphaene thebaica (L.) Mart.	Gossypium L.	Flueggea virosa (Roxb. ex Willd.) Royle	Euphorbia hirta L.	Euphorbia candelabrum Welw.	Elaeis guineensis Jacq.	Dichapetalum madagascariense Poir.	Cissus quadrangularis L.	Carica papaya L.	Calotropis procera (Aiton) Dryand.	Azadirachta indica A.Juss.	Anacardium occidentale L.	Allium tricoccum Aiton	Adansonia digitata L.	1	8	10	1	8	Gastrointestinal disorders 	Zea mays L.	Vitellaria paradoxa C.F.Gaertn.	Vernonia amygdalina Del.	Tridax procumbens L.	Tectona grandis L.f.	Senna siamea (Lam.) H.S.Irwin 	&	 Barneby	Senna alata (L.) Roxb.	Ricinus communis L.	Pseudocedrela kotschyi Harms	Phyllanthus amarus Schumach. 	&	 Thonn.	Parkia biglobosa (Jacq.) R.Br. ex G.Don	Panicum maximum Jacq.	Ocimum basilicum L.	Ocimum americanum L.	Nicotiana tabacum L.	Musa acuminata Colla	Mucuna pruriens (L.) DC.	Moringa oleifera Lam.	Manihot esculenta Crantz	Mangifera indica L.	Leucaena leucocephala (Lam.) de Wit	Khaya senegalensis A.Juss.	Hyptis suaveolens (L.) Poit	Hyphaene thebaica (L.) Mart.	Gossypium L.	Flueggea virosa (Roxb. ex Willd.) Royle	Euphorbia hirta L.	Euphorbia candelabrum Welw.	Elaeis guineensis Jacq.	Dichapetalum madagascariense Poir.	Cissus quadrangularis L.	Carica papaya L.	Calotropis procera (Aiton) Dryand.	Azadirachta indica A.Juss.	Anacardium occidentale L.	Allium tricoccum Aiton	Adansonia digitata L.	3	2	5	3	4	7	11	3	6	6	9	4	Gestation and giving birth	Zea mays L.	Vitellaria paradoxa C.F.Gaertn.	Vernonia amygdalina Del.	Tridax procumbens L.	Tectona grandis L.f.	Senna siamea (Lam.) H.S.Irwin 	&	 Barneby	Senna alata (L.) Roxb.	Ricinus communis L.	Pseudocedrela kotschyi Harms	Phyllanthus amarus Schumach. 	&	 Thonn.	Parkia biglobosa (Jacq.) R.Br. ex G.Don	Panicum maximum Jacq.	Ocimum basilicum L.	Ocimum americanum L.	Nicotiana tabacum L.	Musa acuminata Colla	Mucuna pruriens (L.) DC.	Moringa oleifera Lam.	Manihot esculenta Crantz	Mangifera indica L.	Leucaena leucocephala (Lam.) de Wit	Khaya senegalensis A.Juss.	Hyptis suaveolens (L.) Poit	Hyphaene thebaica (L.) Mart.	Gossypium L.	Flueggea virosa (Roxb. ex Willd.) Royle	Euphorbia hirta L.	Euphorbia candelabrum Welw.	Elaeis guineensis Jacq.	Dichapetalum madagascariense Poir.	Cissus quadrangularis L.	Carica papaya L.	Calotropis procera (Aiton) Dryand.	Azadirachta indica A.Juss.	Anacardium occidentale L.	Allium tricoccum Aiton	Adansonia digitata L.	1	5	2	1	Internal and external wounds 	Zea mays L.	Vitellaria paradoxa C.F.Gaertn.	Vernonia amygdalina Del.	Tridax procumbens L.	Tectona grandis L.f.	Senna siamea (Lam.) H.S.Irwin 	&	 Barneby	Senna alata (L.) Roxb.	Ricinus communis L.	Pseudocedrela kotschyi Harms	Phyllanthus amarus Schumach. 	&	 Thonn.	Parkia biglobosa (Jacq.) R.Br. ex G.Don	Panicum maximum Jacq.	Ocimum basilicum L.	Ocimum americanum L.	Nicotiana tabacum L.	Musa acuminata Colla	Mucuna pruriens (L.) DC.	Moringa oleifera Lam.	Manihot esculenta Crantz	Mangifera indica L.	Leucaena leucocephala (Lam.) de Wit	Khaya senegalensis A.Juss.	Hyptis suaveolens (L.) Poit	Hyphaene thebaica (L.) Mart.	Gossypium L.	Flueggea virosa (Roxb. ex Willd.) Royle	Euphorbia hirta L.	Euphorbia candelabrum Welw.	Elaeis guineensis Jacq.	Dichapetalum madagascariense Poir.	Cissus quadrangularis L.	Carica papaya L.	Calotropis procera (Aiton) Dryand.	Azadirachta indica A.Juss.	Anacardium occidentale L.	Allium tricoccum Aiton	Adansonia digitata L.	4	4	5	6	5	5	Newcastle disease	Zea mays L.	Vitellaria paradoxa C.F.Gaertn.	Vernonia amygdalina Del.	Tridax procumbens L.	Tectona grandis L.f.	Senna siamea (Lam.) H.S.Irwin 	&	 Barneby	Senna alata (L.) Roxb.	Ricinus communis L.	Pseudocedrela kotschyi Harms	Phyllanthus amarus Schumach. 	&	 Thonn.	Parkia biglobosa (Jacq.) R.Br. ex G.Don	Panicum maximum Jacq.	Ocimum basilicum L.	Ocimum americanum L.	Nicotiana tabacum L.	Musa acuminata Colla	Mucuna pruriens (L.) DC.	Moringa oleifera Lam.	Manihot esculenta Crantz	Mangifera indica L.	Leucaena leucocephala (Lam.) de Wit	Khaya senegalensis A.Juss.	Hyptis suaveolens (L.) Poit	Hyphaene thebaica (L.) Mart.	Gossypium L.	Flueggea virosa (Roxb. ex Willd.) Royle	Euphorbia hirta L.	Euphorbia candelabrum Welw.	Elaeis guineensis Jacq.	Dichapetalum madagascariense Poir.	Cissus quadrangularis L.	Carica papaya L.	Calotropis procera (Aiton) Dryand.	Azadirachta indica A.Juss.	Anacardium occidentale L.	Allium tricoccum Aiton	Adansonia digitata L.	4	5	2	3	8	2	4	6	6	Parasitosis	Zea mays L.	Vitellaria paradoxa C.F.Gaertn.	Vernonia amygdalina Del.	Tridax procumbens L.	Tectona grandis L.f.	Senna siamea (Lam.) H.S.Irwin 	&	 Barneby	Senna alata (L.) Roxb.	Ricinus communis L.	Pseudocedrela kotschyi Harms	Phyllanthus amarus Schumach. 	&	 Thonn.	Parkia biglobosa (Jacq.) R.Br. ex G.Don	Panicum maximum Jacq.	Ocimum basilicum L.	Ocimum americanum L.	Nicotiana tabacum L.	Musa acuminata Colla	Mucuna pruriens (L.) DC.	Moringa oleifera Lam.	Manihot esculenta Crantz	Mangifera indica L.	Leucaena leucocephala (Lam.) de Wit	Khaya senegalensis A.Juss.	Hyptis suaveolens (L.) Poit	Hyphaene thebaica (L.) Mart.	Gossypium L.	Flueggea virosa (Roxb. ex Willd.) Royle	Euphorbia hirta L.	Euphorbia candelabrum Welw.	Elaeis guineensis Jacq.	Dichapetalum madagascariense Poir.	Cissus quadrangularis L.	Carica papaya L.	Calotropis procera (Aiton) Dryand.	Azadirachta indica A.Juss.	Anacardium occidentale L.	Allium tricoccum Aiton	Adansonia digitata L.	2	6	9	3	3	5	
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