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Abstract 
Most medicinal plants are traditionally obtained from forests, and studies revealed that due to 
unsustainable methods of harvesting in Nigeria, medicinal plants  are approaching the stage of total 
disappearance. A structured questionnaire was administered to 100 respondents from four 
communities within (Wawa, Bozonshulwa, Zange and Shuwe) Wawa- Zange Forest Reserve, Gombe 
State, Nigeria .A total number of 25 medicinal plant species, belonging to11 shrubs and 14 trees were 
identified in the study area. The following plant species (Bombax costatum, Anogeissus leiocarpus, 
Combretum collinum, Combretum glutinosum, Combretum molle, Acacia ataxacantha, Cassia 
singuena, Dichrostachys cineria, Burkea africana, Acacia seiberiana, Sterculia setigera, Feretia 
apodonthera, Balanites aegyptiaca) were  used to treat human conditions such as  fever. Most of the 
herbal medicines were prepared as decoctions and administered by drinking. This study also observed 
that older people were the majority with  knowledge of traditional medicine from (60 years) in Dukku 
80% and Funakaye 95.2% respectively. While those with knowledge of traditional medicine  from 
(40years) in Dukku 20% and Funakaye 4.7% and those from (20years) were not knowledgeable in the 
practice of  traditional medicine. Barks, Roots, Leaves were the commonly used plant parts for 
treatment of various diseases. These were mostly collected by unsustainable methods. The unregulated 
collection of plant parts and harvesting methods may lead to loss of biodiversity which will require 
sustained conservation efforts in order to benefit from them medicinally. 
 
Keywords: Deforestation, Medicinal plants, Protected/Unprotected, Wawa-Zange Forest 
Reserve 
 
 
Introduction 
Most medicinal plants are traditionally obtained from the Forest, where they grow naturally. 
However, International union for Conservation of Nature (2007) reported that 
approximately 15000 medicinal plant species are at risk due to over harvesting, 
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deforestation, desertification and global warming. This is also consistent with the works of 
Ahmed (2016). 
 
Chukwuma (2015) reported that medicinal plants in Nigeria are approaching total 
disappearance with the unsustainable practices by humans who are ignorant of the 
sustainable methods of collection and conservation status of these floral species. Loss of 
indigenous knowledge on medicinal importance is also increasing (Monier, 2016). This is 
largely due to the fact that younger generation are not knowledgeable about the importance 
of traditional medicine and its role in improving their health. In W. Africa, new drugs are 
not often affordable, thus many people rely on medicinal plants for treatment. And, the 
plants used in traditional medicine are still understudied hence the need for this study. 
There is therefore, urgent need for ethno botanical studies of different regions of Nigeria and 
Africa, and developing conservation measures in order to conserve our rich floral diversity. 
The aim of the study was to investigate the uses of traditional knowledge and impacts of 
deforestation on medicinal plant species in protected (un disturbed) and un-protected 
(disturbed) areas of Wawa-Zange-Forest Reserve in Gombe State, Nigeria. 
 
Materials And Methods 
 
Study Area 
The study was carried out in Wawa- Zange Forest Reserve Gombe State, Nigeria. It was 
gazetted in 1962 and is located in the Sudan Savannah Vegetation of Sub -Saharan Africa. 
Wawa-Zange Forest Reserve lies between latitude 10° 49 ꞌ 22.7"N to longitudes 10° 46ꞌ 
23.97"E with an altitude of 411 m above sea level and is located in Dukku and Funakaye 
Local Government Areas with the edges of the reserve in Kwami and Nafada Local 
Government Areas, occupying a total area of 779.70 km2(Fig 1). 
 
The vegetation is characterized with shrubs, scattered trees and grasses. There is reduced 
Forest flora and fauna, important birds and wildlife. Annual rainfall in the reserve was 800-
900 mm. The rainy season starts in the months of May to October with the maximum in 
August and September. 
 
The temperatures are high throughout the dry season beyond 40oC during the hottest 
months (March – April) while during wet season the averaged temperature is usually within 
24 to 26oC.The soil type is classified as sandy-loamy soil. The topography is mainly 
mountainous, undulating and Hilly to the South-East and flat open plains in the Central, 
North, North-East, West and North-West. 
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Fig. 1: Map of Wawa –Zange Showing Study Sites. 
 
Data Collection 
 
Ethno botanical Study 
Medicinal plant knowledge, use and the effects of deforestation on the plants was obtained 
through a structured questionnaire administered to a total of 100 people from four 
communities around the Wawa-Zange Forest Reserve, of Dukku and Funakaye Local 
Government Areas of Gombe State. The designed Questions were targeted at Farmers, 
retired and serving herbalists, with the help of Sarkin Baka (leader of herbalist). Among the 
questions asked were those concerning Age, Sex, Tribe, Occupation, Utilization of medicinal 
plants, Deforestation, Scarcity of medicinal plants and possible solutions to obtain medicinal 
plants to be answered based on yes or no. The names of medicinal plants found in the study 
area, the ailments they cure, preparation methods, modes of administration, location and 
modes of plant collection, domestication and conservation status of these plants and were 
divided into sections.  
 
Data Analysis 
Descriptive statistics was used on the human conditions used to treat medicinal plants. The 
preparation methods, modes of administration and effects of deforestation were also 
presented. The analyses were performed using MS Excel. 
 
Results and Discussion 
Medicinal plant species belonging to 25 species and 12 families were identified as plants that 
are commonly used by the people of the four communities of Wawa-Zange, for the 
treatment of various diseases. Table 1 showed the list of species, botanical names, uses, parts 
used and modes of administration.       
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Table 1: Total number of Medicinal Plants Found in Wawa-Zange Forest Reserve with 
their Uses and Modes of Administration 
S/N  Family                  Names of species                Plant 

Types         
Use(s)                              Parts 

used             
Modes of administration 

1 Anarcadiaceae  Haematostaphis 
barteri      

Tree              Stomach 
problem                

Bark Infusion with tamarind. One 
small cup three times daily. 

2 Bombacaceae Bombax costatum  Tree  Swelling of 
children body 
Jaundice 

Bark  Decoction with water. One 
ladle 3 times daily. 

3 Burseraceae  Boswelia dalzielii 
 

Tree  Skin rashes  
Drive away 
flies  
 
Stomach upset, 
dysentery 
Diarrhea. 
Ascaris 
 
Venereal 
diseases Such 
as STD  
 
Boost milk 
production for 
breast feeding 
mother  

Bark  
 
 
 
 
 
 
 
 
 
Root  
 
 
 
Leaf  

Dried powder applied on the 
skin 
Burn the bark as incense. 
 
Maceration for an hour. 
Sieve and drink 3 times 
daily. Dried powder 1/3 cup 
of water, two times daily.  
 
Macerate, pounded roots for 
30 mins. Sieve and drink the 
content, half cup 3 times 
daily for 1 week. 
 
Decoction of leaves, filter 
and drink 1 cup, 3 times 
daily for 1 week. 

4 Burseraceae Commiphora africana  Shrub  Body pain  Root Decoction with red potash 
Small Cup, 2 times daily. 

5 Caesalpiniaceae: 
Leguminoseae 

Isoberlina doka  Tree Infant 
dyspepsia 

Bark  Decoction with red potash 
teaspoonful 3 times daily. 
 

6 Combretaceae  Anogeissus leiocarpus  Tree Cough 
 
Stomach 
disorder and 
Malaria fever.  
 
 
 
Dysentery and 
fever 
 
 
Ulcer 

Bark  
 
 
Leaf  
 
 
 
 
Bark  
 
 
 
leaf, root, 
bark, 
stem 

Decoction with garlic &kajiji  
(Cyperus). 1 tablespoon 
twice daily. Adult, ladle 2 
times daily. Dried, powdered 
and apply on wound. 
Decoction with red potash 
Drink the content 3 times 
daily. 
Decoction and make with 
pap, Or dried, powdered and 
take it with pap 3cups daily 
for 1 week. 
Decoction all the parts for 10 
Mins, make pap take 3 times 
daily for two weeks. 

7 Combretaceae  Combretum collinum  Shrub  Haemorrhoids 
Fatigue 

Bark  
Root  

Powder taken with porridge. 
Decoction with red potash 
Small cup 2 times. 

8 Combretaceae  Combretum 
glutinosum  

Shrub  Pale body 
 
Bronchitis, 
cough, & 
Malaria. 

Bark  
 
Leaf  
 
 

Decoction, small cup 3 times 
daily  
Decoction, sieve drink one 
Cup twice daily. 
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9 Combretaceae  Combretum molle  Tree Skin infections 
and wounds 
 
Bleeding and 
syphilis 
 
Liver, malaria 
and 
Tuberculosis 
 
Children 
stomach upset 
 
 
Typhoid fever 
 
Dysentery & 
hard Stool 

Leaf 
 
 
 
 
 
Bark & 
Leaf  
 
 
 
Bark  

Decoction to wash wound or 
for skin infection  
 
Decoction, take 1 cup 3 times 
Daily for 1 week. 
 
Decoction for 20 mins 3 cups 
three times daily avoid 
taking during pregnancy. 
 
Decoction with little red 
potash for 20 mins, drink the 
contents 1/3 cup,3 times 
daily for 3 days. 
Pounded and macerated,1 
cup 3 times daily. 
Dried and powdered taking 
1/3 spoon with pap 2 times 
daily. 

 10 Combretaceae  Guiera senegalensis  Shrub  Haemorrhoids 
 
Abdominal 
pain and 
migraines 
Stomach and 
breast cleansing 
During breast 
feeding 

Root  
 
Leaf  

Powder used in pap (kunu) 1 
teaspoon twice daily. 
Decoction, take the liquid 2 
cups 2 times daily. 
 Pounded mixed in water 
and Take it with milk 2 cups 
daily Or use the contents to 
make Pap, take 2 cups daily 
for 2 days  

11 Leguminosae: 
Fabaceae 

Pterocarpus erinaceus  Tree Blood tonic Bark  Decoction, small cup, 3 times 
daily  

12 Leguminosae: 
Fabaceae 

Dichrostachys cineria  Tree Impotency 
Aphrodisiac 
 
Dizziness 

Root  
 
 
Leaf  

Macerated in water, small 
cup, 3 times daily.  
 
Decoction,1/2 tea cup taken 
daily. 
Pounded macerated in water 
Rub on the face 2 times daily. 

13 Leguminoseae: 
Fabaceae 

Cassia singuena  Shrub  Jaundice Root Decoction, small cup twice 
daily For Adult, infant bath 
& drink with Ladle twice 
daily. 
 

14 Leguminoseae: 
Fabaceae 

Detarium 
microcarpum  

Tree Body pain 
Diarrhoea 
 
Strength after 
delivery 
Gonorrhea and  
STD 

Bark 
 
 
Bark and 
Leaf  

Decoction,1 cup 2 times 
daily. Decoction, small cup 
twice daily.  
Decoction and bath after 
delivery. Decoction for 20-30 
mins, 1 cup, 3 times daily for 
1 week. 

15 Malvaceae Sterculia setigera  Tree  Fatigue 
Heamolysis 
 
Infant stomach 
Disorder. 
Dysentery 

Roots 
 
Bark  
 
Bark and 
Leaf  

Infusion,1 cup in the 
morning.  
Decoction with red potash, 
drink ladle once or twice day 
Decoction sieve and  give a 
drop,3 times daily. Same 
mixture,1 cup 3 times Daily 
for Adult. 
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16 Mimosoidae: 
Leguminosaea 
 
 
 
 
 
 
 

Acacia ataxacantha 
 
 
 
 
 
 
 

Shrub 
 
 
 
 
 
 

Enteric red 
mouth 
 
Breast feeding 
Rashes or boils 
Jaundice 
 
 

Leaf 
 
 
Root  
 
 
 
 
 

Dried powder, 1 teaspoon 
with Pap or pure water,2 
times daily.  
Dried powder, apply on the 
skin. 
Decoction with Anogeissus 
leiocarpus and red potash, 
drink  small Cup 2 times 
daily. 

17 Mimosoideae: 
Leguminoseae 

Prosopia africana  Tree  Tooth ache  
 
Blood in Urine  
 
 
Stop vomiting& 
Dressing 
wound 

Bark 
 
 
 
 
Bark, 
Root, 
Stem & 
pods 

Decoction, mouth rinse 7  
times, Daily. 
Infusion, small cup 2 times 
Daily.  
 
Decoction sieve, 1/3 glass 
cup.  
External, wash the wound. 
 

18 Papilionaceae: 
Leguminoseae 

Burkea africana  Tree Ulcers and 
wound 
 
Laziness 

Bark  
 
 
Root  

Powdered bark applied on 
wound  
 
Infusion with Combretum 
molle or decoction drink one 
cup per day. 

19 Papiloniaceae: 
Leguminoseae 

Acacia sieberiana  Tree Dizziness 
Stomachache, 
Scabies & 
Abdominal 
helminthes 

Root 
 
 
 

Macerated in water, bath and 
drink, twice daily. 
Decoction taken. 

20 Rubiaceae  Feretia apodonthera  Shrub  Jaundice 
 
Evil spirit 

Roots 
 
Leaf  

Decoction, small cup 2 times 
daily  
Dried pounded and put as 
Incensed in a room. 

21 Rubiaceae  Gardenia erubescens  Shrub  Gonorrhoea  
 
Libido 
 
 
Aphrodisiac 
 
Body pain 
 
Burn skin  

Roots 
 
 
 
 
Leaf  
 
 
 
Barks 

Decoction, small cup 2 times 
daily  
Dried and powdered, mixed 
with spices taken as tea, 2 
times daily for 2 weeks. 
Cold decoction with lipton  
½ tea cup 3 times. 
Decoction for 30 mins and 
Bath warmly. 
Dried powdered and apply 
On the burn skin. 

22 Rubiaceae  Randia nilotica  Shrub  Anti venom 
 
Cancer rashes 

Roots Maceration taken only one 
cup to vomit toxic content.  
Dried powdered and apply 
on skin.  

23 Rubiaceae  Tricalysia chevalieri  Shrub  Dysentery and 
Pneumonia 

Leaves Dried powdered, eaten with 
soup or drink with pap or 
tea.  
 

24 Tiliaceae  Grewia mollis  Shrub  Asthma 
 
Stabilizes 
breath 

Barks Decoction, infused red potash 
Garlic, small cup 2 times daily 
Mixed bark with bitter kola 
Pounded and boiled taken 
with small Cup 2 times daily. 
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25 Zygophylaceae  Balanite aegyptiaca  Tree  Hernia 
 
Jaundice, fever 
 
Stomach ache & 
Syphilis. 
 
Liver disease 
 
 
Ulcer 
 

 
Skin disease 
 
Headache  

Root  
 
Root and 
Bark  
 
 
 
 
Fruits  
 
 
Oil 
 
 
Seed 
 
 

Decoction, 1 ladle 2 times 
daily. much is toxic. 
Decoction for 20 mins Sieve, 
and drink 1/3 cup Twice 
daily for 1 week. 
 
 
Squeeze in water, sieve and 
drink ½ cup,2 times Daily for 
2 weeks. 
Fry oil with onions and eat 
with food. 
 
 Oil extract applied 
externally on the affected 
skin. 
Taking ½ spoon 2 times 
daily.  

Source(Field Work, 2019) 
 
 

 
Fig 2: Plant Parts used 
 

 
Fig. 3: Distribution on Prepared Plant Remedies 
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Fig. 4: Ailments Treated by Plant Species 
 
Impacts of deforestation on medicinal plants in the study area. 
The present study identified some factors responsible for deforestation in the study area 
such  as indiscriminate felling of trees for fuel wood, unsustainable collection of medicinal 
plants where the barks and roots were mostly affected, clearing land for farming, drought 
/desertification, global warming and overgrazing due to increase in the population of 
Gombe and its environs. These problems have become so critical that they are leading to loss 
of biodiversity in Wawa-Zange Forest Reserve. This is similar to what is happening in 
different parts of Northern Nigeria and the world at large. These findings are consistent 
with the works of (Derouin, 2019).The unsustainable harvesting methods employed by the 
people as reported by the respondents in the study area is a major concern as these activities 
can cause decrease of biodiversity. This is consistent with the works of Umar et al.,(2020). 
Addressing some of these issues would require growing the medicinal plants in gardens 
where the native people could rely for their traditional remedies. This will reduce the 
pressure on the Forest species. This is good because such reserves provide several benefits to 
man, together with the safe guarding of global and regional temperatures within significant 
ranges through the sequestration of carbon, protection of endangered species by serving as 
habitats, provision of food, supply of oxygen, etc. (Balemie et al., 2004;  Megersa et al., 2013). 
The present study observed that 2 types of plants (Trees (14) and Shrubs (11)) were used by 
the people of the study area . Among the two, trees were the most commonly used which 
constituted 61.1% and Shrubs 38.9% respectively. This was consistent with the works of Idu 
et al.,(2005)  on ethno medicinal uses of trees among Bachama tribes of Adamawa State 
Nigeria.  Trees were mostly used in ethno medicine than herbs because most herbs dry out 
immediately after the rainy season leaving trees and shrubs. 
 
In the present study, different types of plant parts such as Barks, Leaves, Stems, Roots, 
Fruits, Pods/Seeds were used for the treatment of various diseases. About 33% of the used 
plant parts were Barks with 68.42% for the trees and 31.58% for Shrubs. Roots had 31% and 
Leaves had 20%. Leaves and Barks had 6 % and whole plants had 4 % while Fruits, Seeds/ 
Pods, Barks and Leaves had the least with 2% . The last three plant parts used were all from 
trees. The result is consistent with the works of Wakili et al.,(2013) in their study of  Ethno 
botanical survey of medicinal plant resources in Ningi Local Government Area of Bauchi 
State, Nigeria where he found out that Barks were  the most widely used part. This Findings 
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was also consistent with the works of Monierou, et al., (2019) in their study of Ethno 
botanical survey and phytogeographical studies of  Genus Acacia in Benin where the study 
reported that Leaves, Bark and Roots were the commonly used part. This confirms 
unsustainable harvesting of medicinal plants in the reserve and it agrees with the views of 
the respondents where Funakaye agrees 100% and Dukku with 89.1%.that these 
unsustainable methods has affected the reserve. This findings is not consistent with the 
works of Bhatta and Datta (2018) where Leaves were the most used parts. This Findings was 
also consistent with the works of Monierou et al., (2019) where they  reported that decoction 
was the most  methods of preparation. This coincides with the present research where 
decoction was the most prepared remedies followed by dried and powdered while 
maceration, infusion and inhalation methods had the least respectively. The frequent use of 
decoction has also been reported previously by (Umair et al., 2017; Umair et al., 2019 and 
Farouq et al., 2019). Following Li et al., (2008) that the decoction formed has the efficacy of 
herbal remedies due to the maximum extraction of secondary metabolites beneficial to 
health and other bioactive compounds which is accelerated on heating. About 76.7%  people 
of the study area used  herbal preparations orally, while the rest 23.3% used  topical 
application. A similar trend was also observed by Umair et al.,(2017) and Farouq et al.,(2019). 
The Oral intake of herbal preparations is usually effective for the treatment of internal 
diseases, while for external diseases (e.g skin infections, heamorrhoids, burns) were treated 
by topical application of the drugs. These observations were in agreement with the previous 
reports of Uzu and Kaya (2016). Almost all the communities use herbal medicine. They are 
greatly dependent on a local practitioner called Sarkin Baka to collect these formulations in 
order to treat various diseases. The reason behind this is their low financial condition. 
Although the indigenous practitioner, Sarkin Baka believes that the medicine collected from 
the forest are more beneficial in treating diseases than cultivated ones due to the higher 
accumulation of active constituents. This study also found that older people were the 
majority with  knowledge of medicinal plants ( 60 years) with 84.2% ( Both in Dukku and 
Funakaye 80% and 95.2%) respectively. While the middle-aged (40years) had 15.8% (Dukku 
20% and Funakaye4.7%) and the younger age (20years) were not participating in traditional 
medical practitioners. Barks, Roots, Leaves were the commonly used plant parts used for 
treatment of various diseases. 
 
This is consistent with the findings of Farouq et al.,(2019) where they reported that the 
reason might be the consequence of modernization and weak beliefs of young people 
regarding traditional remedies and due to changes in life style, modern education and 
urbanization. 
 
The study reveals that fever 24%  was the common diseases encountered .The plants used 
for the treatments of fever were Bombax costatum, Anogeissus leiocarpus, Combretum collinum, 
Combretum glutinosum, Combretum molle, Acacia ataxacantha, Cassia singuena, Dichrostachys 
cineria, Burkea africana, Acacia sieberiana, Sterculia setigera, Balanites aegyptiaca.  The continuous 
usage of these drugs to cure these ailments could be due to shortage or lack of clean water to 
drink, which could lead to illnesses such as typhoid and other fevers. Gastro intestinal 
disorders had 17% and 11(Haematostaphis barteri, Boswelia dalzielii, Isoberlina doka, Anogeissus 
lieocarpus, Combretum molle, Gueira senegalensis, Detarium microcarpum, Sterculia setigera, 
Prosopis africana, Acacia sieberiana, Balanites aegyptiaca) number of species were used to cure 
the ailment followed by Respiratory complaints which had 9% and 4 (Grewia mollis, 
Combretum molle, Combretum glutinosum, Anogeissus leiocarpus.) number of species were used 
to cure the ailments. Dermatological problems, sexual stimulants and venereal disease all 
had 8% each with 7 (Boswelia dalzielii, Combretum molle, Acacia ataxacantha, Acacia sieberiana, 
Gardenia erubescens, Randia nilotica, Balanites aegyptiaca) species. 3(Tricalysia chevalieri, 
Gardenia erubeccens, Dichrostachys cineria), and 4 (Boswelia dalzielii, Combretum molle, Detarium 
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microcarpum, Balanites aegyptiaca) number of species respectively. While Urinary and rectal 
diseases, Inflammation and pain had 6% each  treated with 3 species (Combretum molle, 
Combretum collinum, Guiera senegalensis) and 4 species (Commiphora africana, Detarium 
microcarpum, Prosopis africana, Gardenia erubescens.) respectively. General health had 5% with 
2 (Boswelia dalzielii, Detarium microcarpum.) number of species, Blood disorders 4% and 3 
(Pterocarpus erinaceus, Combretum molle, Sterculia setigera) number of species. Helminthiasis 
had 3% with 2(Cassia sieberiana, Boswelia dalzielii.) number of species and finally Anti-toxic 
with 2% and 1(Randia nilotica) number of specie. 
 
The high rate of deforestation in the reserve by the community, and people living around 
the reserve is leading to loss of medicinal knowledge. This is quite a serious issue. It is in 
line with the findings of (Gilchrist et al., 2018).This study recommends that the establishment 
of by-laws by the State Ministry of Environment, Gombe to regulate collection of medicinal 
plants from the reserve will help in conserving the biodiversity of the reserve. 
 
Conclusion 
Most of the medicinal plants were collected from the forest reserve, exposing it to the 
dangers of deforestation. Cultivation of medicinal plants on farmlands and gardens 
therefore is the obvious management option as it might help lessen the pressure on the 
Forest reserve. The local people are ignorant of conservation issues; hence there is an urgent 
need to include them in resource utilization and management of the reserve. Also there is 
the need for workshops to be organized periodically by the State Ministry of Environment, 
Gombe to educate these plant poachers on appropriate conservation measures for plant 
exploitation. 
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