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Abstract 

This study was aimed at determining the inhibitory effect of two medicinal plants (Jatropha 

curcas and Securidaca longepedunculata) used to treat parasitic infections amongst the tribes of 

northern Nigeria. Trichomonas vaginalis resistance to conventional antibiotics justifies the need 

to explore more alternative remedies from medicinal plants. In the present study, extracts of the 

plants were obtained using maceration method, and the percentage mortality of Trichomonas 

vaginalis was evaluated in vitro. The extracts from the two plants exhibited varied antiparasitic 

activities towards the test organisms. The aqueous root extracts of the plants demonstrated higher 

mortality of the parasites at 50 and 25mg/ml concentrations, while the least activity of the 

aqueous roots extracts were at lower concentration of 3.125mg/ml. Maximum antiparasitic 

activity was recorded for the synergy of aqueous root extract of J. curcas and S. 

longepedunculata against T. vaginalis. (Percentage Mortality = 99.15%PM) at 50mg/ml. The 

result revealed a significant difference (p<0.001), between all the groups of aqueous root extracts 

with negative control, and there was no significant differences recorded between the groups of 

the aqueous roots extracts, The result presents the basis for which these plants have been used for 

treatment of T. vaginalis infections in traditional medicine. . Results obtained suggest potential 

of the plants in the search for novel antiparasitic agents. This study suggests that: further 

researches should focus on other STI of medical importance, such as Gonorrhea, Chlamydia, and 

Syphilis. In addition,other studies should be geared toward isolating active chemical 

component(s) and elucidate their exact mechanism(s) of action, safety margin and efficacy. 

 

Key words: Anti-parasitic activities, Jatropha curcas and Securidaca longepedunculata, 

Trichomonas vaginalis 

 

Introduction 

Trichomoniasis is a sexually transmitted 

disease caused by the parasitic protozoan 

known as Trichomonas vaginalis. It is the 

most common non-viral sexually transmitted 

disease, with an estimated 170 million cases 

occurring worldwide each year (Gerbase, et 

al.,1998). Trichomonas vaginalis is typically 

pyriform (pear) shaped, containing four 

anterior flagella, one posterior flagellum, an 

undulating membrane, one nucleus, an 

axostyle, and several energy-producing 

organelles (Schwebke et al., 2011). Infection 

rates between men and women are the same 

with women showing symptoms, while 

infections in men are usually asymptomatic. 

Trichomonas vaginalis was first described 

by Donne' in 1836, and research on this 

organism was began right from 20th century 

(Poch et al., 1996).  

 

Materials and methods 

Collection of test organisms 

The fresh roots of Jatroha curcas and 

Securidaca longepedunculata   plants were 

collected from Rano Local Government 
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Area, Kano State. The plants were identified 

using standard keys and description (Duta, 

2011; Zac, 1980). The plants were further 

confirmed and authenticated in the 

Herbarium of the Department of Biological 

Sciences, Bayero University Kano. 

 

Extraction of plant material    
The protocol used by Adoum et al. (1997) 

were adopted. The roots of Jatropha curcas 

and Securidaca longepedunculata plants 

were separately plucked and washed 

thoroughly, but gently with distilled water, 

at room temperature, and cut into small bits 

to facilitate drying. The pieces of plant 

material were dried under shade for three 

weeks. This was pounded using an electric 

blender and obtained a fine powder. 

One hundred grams (100) of each 

plant root were percolated in 1000ml of 

sterile distilled water for 2 weeks with 

constant shaking at regular intervals. The 

percolates were then filtered, and the solvent 

evaporated using Rotor evaporator (R 110) 

at 40°C and the extracts were stored in a 

refrigerator at 4°C for the analysis. 

 

Phytochemical screening of aqueous roots 

extracts of the selected plants 
The crude extracts of the samples were 

screened for phytochemicals in order to 

determine their chemical constituents using 

standard methods described by Evans and 

Trease (1989). The tannins were determined 

by placing 1 g of each extract in 2cm
3
 of 

distilled water after which it was filtered and 

iron (III) chloride reagent was added the 

alkaloids were tested by taking 0.5 g of the 

aqueous roots extract in 5 cm
3
 of 1% 

Hydrogen Chloride (HCl). This was then 

boiled, filtered and Mayer's reagent was 

added (Adoum et al.,1997). While for 

saponins, the extracts were subjected to 

frothing test. Anthraquinones were tested 

for, by treating 1.0g of each extract with 2 

cm
3
 of benzene, filtered and ammonia 

solution were added (Sofowora, 1993).  The 

presence of flavonoids were determined 

using Shinoda‘s test for flavonoids by 

dissolving 0.5 g of each extract in 5 cm
3
 of 

ethanol it which then was warmed and 

filtered. This was followed by the addition 

of magnesium chips to the filtrate and few 

drops of concentrated HCl (Sofowora, 

1993). The presence of reducing sugar was 

established by Fehling‘s test. For each 

extract, 0.5g were dissolved in distilled 

water and filtered. The filtrate was heated 

with 5cm
3
 of equal volumes of Fehling‘s 

solutions A and B (Sofowora, 1993).   

 

Collection of test organism 

The protocol used by Donné (1836) was 

adopted. Test microorganisms were obtained 

from Parasitological laboratory of Murtala 

Muhammad Specialist Hospital, Kano and 

Sir. Muhammad Sunusi Specialist Hospital, 

which were then isolated from vaginal 

discharge of female patients attending 

Obstetrics and Gynecology unit. Informed 

consents of the subject were obtained prior 

to collection of sample, after explaining the 

procedure and justification of the research 

accordingly. Two vaginal swabs were 

obtained from Trichomoniasis infected 

women by sterile vaginal swab. The first 

swabs was obtained from the lateral walls of 

the vagina and were used to make a wet 

mount preparation on a glass slide with a 

drop of normal saline and looking for motile 

trichomonads. The second swab was 

obtained from the posterior fornix of the 

vagina and inoculated immediately after 

collection on TV-media at 32
o
C it was then 

examined for motile trichomonades at 24, 

48, and 96 hrs of incubation. 

 

Preparation of culture medium 

Trichomonas medium was prepared by 

dissolving the powder (Nutrient broth- 1.3 

gm, Glucose- 1.0 gm, and L-cystieine 

hydrochloride- 0.2 gm, powder) in 90ml of 

distilled water which was then boiled in 

order to obtain homogenized solution. This 
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was sterilized by autoclaving at 121
o
C for 

15minutes. It was then allowed to cool to 

50
o
C. Inactivated pooled human serum 

(80ml) was added to it. Chloramphenicol 

(10gm/L of medium) was also added 

aseptically to the sterile medium, while pH 

was adjusted to 6.4 with 1 mol/l Sodium 

hydroxide (NaOH). The medium was 

dispensed in sterile Bijou bottles in 2ml 

volumes and stored in the fridge (Adebayo, 

1986; Al-Saeed, 2011). 

 

Bioassay of the extracts on T. vaginalis 

Assay of J. curcas, and S. longepedunculata 

root extracts: 0.05 g of the aqueous root 

extracts each were diluted with 1 ml 

dimethyl sulfoxide (DMSO). This gave a 50 

mg/ml concentration. The mixture was 

shaken gently in Eppendorf, tubes. Doubling 

dilution was cried out to give 25, 12.5, 6.25, 

3.125 mg/ml concentrations. These various 

concentrations of the extracts each were 

tested against 50µl of the test organisms‘ (T. 

vaginalis) suspension. Metronidazole at the 

concentration of 100μg/ml was used as 

positive control against 50µl of the tests 

organisms‘ suspension and 100 mg/ml 

DMSO and phosphate buffer were used as 

the negative control accordingly.  

All tubes were incubated at 37°C 

after 24, 48, and 72 hours intervals. A drop 

of samples suspension prepared was placed 

on the heamocytometre slide and covered 

with a cover slip. The cover slip was pressed 

slightly until a rainbow ring forms at the 

either sides of or edges of the cover slip and 

heamocytometre slide was viewed under 

microscope (Hundmetzlar 640, Germany). 

At the center of the slide, sixteen (16) 

squares were observed and complete active 

and flagella active parasite were considered 

as viable (Ogundana, 1999). 

 

Statistical analysis 

Percentage mortality of the parasites (PM 

%) was calculated using the following 

equation:     

 

    
    

 
 x 100 

 

Where ―a‖ stands for mean number of viable 

parasites in negative control tube and ―b‖ 

stands for mean number of viable parasites 

in test tube (Tonkal, 2009).  For comparing 

the Percentage mortality,  Analysis of 

Variance (ANOVA) were applied using 

Statistical software (GraphPad InStat), to 

determine the significant difference between 

control and plant extracts at level of p ≤ 

0.05.  

 

Results and discussion 

Result 

Extraction yield 

Table 1, below showed the result yield for 

the aqueous extraction of the root of selected 

plants evaluated. From 100g of each of the 

root powder of two selected plants tested, 

the extract of   the root of J. curcas weighted 

after extraction was found to be 4.1g and for 

the root powder of S. longepedunculata after 

extraction the weighted extracts was 4.3 g. 

 

i. Phytochemical screening of aqueous 

roots extracts of the two selected plants 

Table 2 presents the results of the 

phytochemical screening of Jatropha 

curcas, and Securidaca longepedunculata. 

The phytochemical were given positive sign 

for easier identification of presence and 

negative sign for absent as presented in 

Table 2. In this study, the preliminary 

phytochemical screening of Jatropha 

curcars (JC)showed the presence of 

saponins, reducing sugar, flavonoids, 

tannins, anthraquinones, triterpenoids, and 

alkaloids (Table 2), while the aminoacid was 

found to be absent. And for the screening of 

Securidaca longepedunculata (SL)in(Table 

2), it showed the presence of saponins, 

reducing sugar, tannins, anthraquinones and 

alkaloids, but tannins and flavonoids was 

not present.  

PM 
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The result showed that saponins, 

reducing sugar, tannins, anthraquinones 

triterpenoids and alkaloids, are all present in 

the aqueous root extracts of J. curcas, and S. 

longepedunculata  while amino acid, 

anthraquinones and flavonoids was found to 

be absent in the aqueous root extracts of S. 

longepedunculata  and for the all three 

extract amino acid was found (Table 2). 

 

Table 1: Extract yield for the three selected plants evaluated 

Plant/powder Weight of powder Extract yield % yield 

JC/root 100 g 4.1 4.1% 

SC/root 100 g 4.3 4.3% 

So/root 100 g 3.1 3.1% 

Key:  JS= Jatropha curcas; SL = Securidaca longepedunculata 

 

Table 2: Phytochemical constituents of aqueous extracts from roots of Jatropha curcas and 

Securidaca longepedunculata  

       Aqueous extract  

Phytochemical     

    JC  SL   

Saponins   +  +   

Reducing sugar  +  +   

Aminoacids   -  -   

Flavonoids   +  -   

Tannins   +  +   

Anthraquinones  +  -   

Triterpenoids   +  +   

Alkaloids   +  +   

Key: JS= Jatropha curcas; SL = Securidaca longepedunculata;  + = Presence;  - = Absence 

 

ii. Effect of aqueous root extracts of J. 

curcas, S. longepedunculata and S. 

occidentalis on T. vaginalis 

Findings indicated no significant difference 

(P<0.05) between Jatroha curcas and S. 

longepedunculata. However, there was 

significant difference (P<0.001), between 

the whole group of the aqueous root extracts 

with the negative control, and no significant 

difference among the other group of the 

aqueous roots extracts, (Table, 3).  Table 

3,showed 97.45% and 97.31% Mortality 

were observed to be the highest percentage 

mortality after 72 hours of incubation at the 

concentrations of 12.5mg/ml and 50mg/ml 

of aqueous roots extract of J. curcas in the 

culture media, and the least mortality 

(79.86%) was observed at lower 

concentrations of 3.125 after 24, 48 and 72 

hours of incubation.  

In contrast, with the effect of 

aqueous roots extracts of S. 

longepedunculater, the percentage mortality 

(99.01% and 98.01%) were observed at the 

concentration of 50mg/ml and 25mg/ml 

respectively, while the least Mortality 

(89.50%) at the concentrations of 

3.125mg/ml was observed in culture media, 

following 24, 48 and 72hours incubation 

(Table 3). The synergy of J. curcas and S. 

longepedunculata, aqueous root extracts 

showed the percentage mortality 99.15% at 

concentrations of 50mg/ml and the least 

mortality (65.82%) at the concentration of 

3.125 mg/ml after 24, 48 and 72 hours of 

incubation.  
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Table 3.  Percentage Mortality after Exposure to Various Concentrations of J. Curcas, and 

   S. Longepedunculata in Comparison To Normal Control 

Concentration 

(mg/ml) 

Percentage Mortality (%) according to extract 

 JC SL JCSL Contro1 (-

ve) 

Control 

(+ve) 

50 97.31 99.01 99.15 0 99.57 

25 96.45 98.01 98.49 0  

12.5 97.45 96.17 91.49 0  

6.25 86.67 92.19 71.77 0  

3.125 79.86 89.50 65.82 0  

Key:   JC = J. curcas,SL = S. longepedunculata,JCSL = J. curcas & S. longepedunculata;  

 

Table 4; below showed Mean standard 

deviation of the viable parasite after the 

exposure of the aqueous root extract of J. 

curcas and S. longepedunculata individually 

and synergistically on the tested organism 

(Trichomonas vaginalis). 

From the results, the mean count for the 

viable number of parasite (T. vaginalis) after the 

exposure of the aqueous root extracts of J. 

curcas following 24, 48 and 72 hours of 

incubation was 6.33±2.08.At the highest 

concentration of 50mg/ml and at the lowest 

concentration of 3.125mg/ml the mean counted 

was 47.33±26 (Table 4) after 72 hours of 

incubation. While for the aqueous root extracts 

of S. longepedunculata  the mean standard 

deviation at the highest concentration of 50 

mg/ml showed 2.33±2.52 and at the lowest 

concentration of 3.125 the mean standard 

deviation was 24.67±17.79 after 24, 48 and 72 

hours of incubation (Table 4). 

When combined the aqueous roots 

extracts of J. curcas and S. longepedunculata 

synergistically the highest Mean standard 

deviation (80.33±54.37) was at the 

concentration of 3.125 mg/ml, while the least 

Mean standard deviation (2.00±46) was 

observed at concentration of 50mg/ml after 24, 

48 and 72 hours of incubation.  

 

Table 4: Mean count for the viable parasit in the various concentrations of the aqueous roots 

extracts of the two selected plants on T. vaginalis in culture media after 72 hours 

Aqueous root 

extracts of the 

plants samples 

Concentrations (mg/ml) 

 

 50 25 12.5 6.25 3.125 

JC 6.33±2.08 8.33±3.06 15.67±6.51 31.33±27.01 47.33±26.01 

SL 2.33±2.52 4.67±3.51 9.00±6.24 18.33±14.98 24.67±17.79 

JCSL 2.00±3.46 3.67±5.51 20.0±32.08 66.33±52.54 80.33±54.37 

Control 

(+ve)100µg/ml 1.00±1.00 

    

Control (-

ve)/0.00µg 235.00±25.00 

    

LSD = 1.992, JC = J. curcas,        SL = S. longepedunculata,       JCSL = J. curcas & S. 

longepedunculata 
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Figure 1 showed  percentage mortality of the 

parasite due to the exposure of the aqueous 

root extract of Jatropha curcas after 24, 48 

and 72 hours of incubation. The Y-axes of 

the graph showed the number of the viable 

parasite par 50µl of the liquid culture 

medium and the X-axes showed the different 

level of mortality of the parasite (T. 

vaginalis) at the different concentrations 

(mg/ml) of the aqueous root extracts used 

after 24, 48 and 72 hours of incubation 

Figure 2: showed the percentage mortality of 

the parasite due to the exposure of the 

aqueous root extract of Securidaca 

longepedunculata after 72 hours of 

incubation. The Y-axes of the graph showed 

the number of the viable parasite par 50µl of 

the liquid culture medium and the X-axes 

showed the different level of mortality of the 

parasite  (T. vaginalis) at the different 

concentration (mg/ml) of the aqueous root 

extracts used after 24, 48 and 72 hours of 

incubation. 

 

 
Figure1. Number of viable T. vaginalis (Parasites) in 50 µl challenged with various 

concentrations of aqueous root extracts of J. curcas after 24, 48, and 72 hours of exposure. 

 

Concentrations of aqueous roots extract (mg/ml) 
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Figure 2. Number of viable T. vaginalis (Parasites) in 50µl challenged with various 

concentrations of aqueous root extracts of S. longepedunculata after 24, 48, and 72 hours of 

exposure.  

 

Figure 3 showed the percentage 

mortality of the parasite due to the exposure 

of the aqueous root extract of Jatropha 

curcas and Securidaca longepedunculata 

synergisticallyafter 72 hours of incubation. 

The Y-axes of the graph showed the number 

of the viable parasite par 50µl of the liquid 

culture medium and the X-axes showed the 

different level of mortality of the parasite  

(T. vaginalis) at the different concentration 

(mg/ml) of the aqueous root extracts used 

after 24, 48 and 72 hours of incubation. 

 

 
Figure 3. Number of viable T. vaginalis (Parasites) in 50 µl challenged with various 

concentrations of the combined aqueous root extracts of J. curcas and S. longepedunculata 

after 24, 48 and 72 hours of exposure. 

Discussion 

Concentrations of aqueous roots extract (mg/ml) 
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Among the plausible explanations of these 

results is that successful determination of 

biologically active compounds from plant 

material is largely dependent on the type of 

solvent used in the extraction procedure. 

Properties of a good solvent in plant 

extraction that induces ease of evaporation 

at low heat, promotion of rapid physiologic 

absorption of the extract, a preservative 

action and inability to cause the extract to 

complex or dissociate (Tonkal, 2009). The 

choice will also depend on targeted 

compounds. The most commonly used 

solvents for investigation of microbial 

activity in plants are methanol, ethanol, and 

water (Rojas, 2006). However, water was 

used for phytochemicals screening in this 

study. 

Previous studies on aqueous root 

extracts of S.longepedunculata reported the 

presence of flavonoids alkaloids, tannins, 

and saponins, (Auwal, 2012). The present 

study also correlated with the previously 

mentioned studies. Presence of varieties of 

chemical compounds impact significant 

amount of biological activities of 

S.longepedunculata extracts. The result of 

the phytochemicals screening of the aqueous 

root extract of J. Curcas,and S. occidentalis 

showed the presence of saponins, reducing 

sugar, flavonoid, tannins, anthraquinones 

triterpenoids and alkaloids respectably and 

the presence  of sponing tannins and 

alkaloid may be is due to their greater 

solubility in aqueous solution (Tailang et al., 

2009). 

The presence of these chemical 

constituents in the aqueous root extract of J. 

Curcas S. longipedunculata were indicating 

that these plants if properly screened would 

yield drugs of plant origin with 

pharmacological significance. This is better 

supported by the fact that, the plant family 

(Polygalaceae) to which S. longipedunculata 

and J. curcas belong, and were known to be 

involved in ethnomedicine in the 

management of sexually transmitted 

diseases and some other ailments notably 

epilepsy for S. longepedunculata (Mathias, 

1982). Previous studies have reported the 

antimicrobial activity and medicinal 

importance of Jatropha curcas plant parts 

(Igbinosa, 2012; Sharma, 2013; Narayani, 

2012; and Omoregie, 2013). 

Its antimicrobial activity has been 

attributed to the presence of certain 

phytochemicals, which include saponins, 

tannins, and alkaloids (Namuli, 2011). With 

regard to this information, the efficacy of the 

aqueous root extracts of Jatropha curcas, 

Securidaca longepedunculata it may be due 

to the presence of saponins, tannins, and 

alkaloids in all the crude root extracts. The 

interesting point to note is that from the 

result, all the aqueous root extracts of the 

selected plants showed response to the 

mortality of T. vaginalis, in culture media. 

As it has been observed from Table 3 and 

from Figures 1 to 3, the percentage mortality 

(%PM) of the combined extract (JCSL) and 

single extracts of SL at 50 mg/ml 

concentrations was 99% PM.In contrast, the 

PM of the single extract of JC, at the same 

concentrations was 97%, this may be due to 

the presence of tannins, sponing, and 

alkalois which stated in the literature  that 

they all has effect on Gonorrhea  and other 

sexually transmitted disease (Dipak, 2011; 

Kavita, 2002; and Shanjida, 2014).  

Aiyelaagbe et al. (2007); revealed 

that the roots of these plants used were 

effective against venereal diseases, such as 

vaginal itches, which is causes by sexual 

infections, although, they did not mentioned 

the types of  sexual disease, this results 

prove the efficacy of  S. longepedunculata, 

and J curcas against T. vaginalis. The 

results indicated that the efficacy of the 

crude root extracts against T. vaginalis were 

at higher concentrations of 50 and 25 mg/ml 

after 72 hours, respectively, and in 

comparison to positive control. It seems that 

the difference between the efficacies of the 

crude root extracts can be due to the 
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presence of different bioactive compounds. 

They are reported to be of greater solubility 

in aqueous solution like saponins, and 

tannins (Tailang, 2009).  

In most of the extracts the statistical 

analysis of the result, revealed that the 

higher the concentrations of the aqueous 

root extract the higher the mortality and the 

lower the concentrations of the aqueous root 

extract the less mortality. And statistically it 

is the same that the Mean standard deviation 

of the viable parasites (T. vaginalis) counted 

after 24, 48 and 72 hours of incubation 

revealed that the higher the concentration 

the  higher the mortality and the lower the 

concentration of the aqueous root extract the 

least mortality of the parasite (T. vaginalis). 

This indicated the mortality of the parasites 

was base on concentration dependant. 

 

Conclusion   
Distilled water was used to extract the 

bioactive components of three selected 

Plants. Among the extracted Plants, S. 

longepedunculata queues rootextract ( 4.3 g 

) was found to be the highest and 

Phytochemical screening of the extracted 

was conducted, and the efficacy of the 

extracts were evaluated against T. vaginalis. 

TheMortality of T. vaginalis was shown 

very high at the highest concentration of 50 

and 25mg/ml of aqueous root extracts. The 

potency was compared among the extracts 

as well with the standard antiparasitic 

Metronidazole. It seems the difference 

between the activities of the extracts can be 

due to the presence of different bioactive 

compounds that are of greater solubility in 

aqueous solution like flavonoids, 

triterpenoids, saponins, and tannins 

(Tailang, 2009). 

 

Recommendations 
 

Based on the findings from the present 

study, the following suggestions are 

recommended:  

i. Further study should be focus on other 

STD of medical importance such as 

Gonorrhea, Chlamydia, and Syphilis, etc. 

ii. Research should be geared to isolate 

active chemical component(s) and elucidate 

their exact mechanism(s) of action, safety 

margin and efficacy.   

iii. Conservation of J. curcas, 

S.longepedunculata and S.occidentalis 

biodiversity should be an important aspect to 

ensure sustainable availability of the plant.  

iv. Federal and State government should set 

a program to aid public enlightment about 

the risk and danger of sexual transmitted 

diseases not only HIV campaign awareness.
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Abstract 

This research identified and mapped the ecotourism potentials of Nasarawa State as a tool to 

environment and ecosystem sustainability. Five hundred (500) questionnaires were 

administered in four communities. Purposive and random sampling methods were used to 

select samples. Data collected were analyzed using descriptive and inferential statistics. 

Results showed that Nasarawa state offers a wide variety of potential tourism sites, which 

include; Akiri warm spring, Ara rocks, Doma dam, Farin Ruwa Waterfall, Gurku hills, Hunki 

Lake and Okwu Akpa. Community views of tourism potential of Nasarawa State were 

assessed under one major sector of sustainable development goals (SDGs), i.e. environmental 

sustainability. It was find out that in Nasarawa State, majority (>60.0%) had positive views 

on the potentials of tourism in enhancing environmental sustainability. Then, So, there is no 

significant difference between those that had positive view on tourism potential for 

environmental sustainability and those that had negative view at 95% significant level. This 

suggests that local communities in Nasarawa State believed that tourism could enhance and 

hinder environmental sustainability. Inadequate communities participation was the most 

recognized constrain to tourism development (86.5%) and that tourism development is capital 

intensive is the least recognized factor (49.5%). Nasarawa State offers wide variety of 

potential tourism sites, which if well planned, implemented and managed, could contribute to 

sustainable development.  It was recommended that tourism development should be 

encouraged and supported via participatory approach, identified and mapped to achieve 

sustainable development. 

  

Key words: Ecotourism, Environment, Mapping, Potentials, Nasarawa, Sustainability  

 

Introduction 

Ecotourism as a leading global industry is 

contributing to a significant proportion of 

world production, trade, investments and 

employment (UNWTO, 2001; 2012). 

Reports show that, international travel for 

recreational, leisure or business purposes 

has become one of the fastest growing 

economic activities worldwide (UNWTO, 

2001; 2012; 2015). The number of 

international tourist arrivals rose by nearly 

forty fold from 25 million in 1950 to 980 

million in 2011. It reached 1 billion in 

2012, and is expected to reach 1.56 billion 

by 2020 (UNWTO, 2001; WTIC 2012; 

2015). However, the degrading outcomes  

 

of conventional mass tourism on cultural 

and natural environment of host 

communities (destinations) have led to the 

invention of a ―new tourism‖, namely, 

ecotourism (WTO, 2015).  

Natural environment and 

ecosystem services are services vital to the 

support of human life, provided by intact 

natural ecosystems. These include the 

purification of air and water, detoxification 

and decomposition of wastes, regulation of 

climate, regeneration of soil fertility, and 

production and maintenance of 

biodiversity, from which key ingredients 

of our agricultural, pharmaceutical, and 
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industrial enterprises are derived 

(Chandrawati, 2010). In Nigeria, tourism 

is well acknowledged as one of the fastest 

growing and important industries that can 

enhance economic growth and it has 

become one of the impetuses behind 

economic development efforts in both 

urban and rural areas (UNWTO, 2013; 

WTO, 2006). Tourism has become a key 

strategy to generate economic, social and 

environmental benefits to communities, 

foster community development, and 

alleviate poverty (Tijjani, 2005a).  

Tourism exposes people to new ―worlds or 

environments and life style thus making 

participants to learn about new 

environments. In Nigeria, the vast tourism 

potentials such as table mountains, 

beautiful landscapes, overwhelming 

serenity, wildlife, waterfalls, architecture, 

and craft has necessitated the existing 

tourism drive in the country.  

Nasarawa State is highly 

prospective for growth and development 

considering its natural resources 

endowment such as solid minerals and 

diverse attractive resources that can be 

developed as tourist sites. Its proximity to 

Abuja, the Federal Capital Territory of 

Nigeria, is an added advantage to enhance 

accessibility which has always been a 

major barrier to tourist development. 

However, the State is still operating at the 

mercy of monthly Federal allocation to the 

neglect of Internally Generated Revenue 

(IGR). Its primary occupation is 

agriculture, with over 90% of its working 

population involved with little or no 

mechanization to the neglect of other 

development potentials (Yaro and Ebuga, 

2013). Nasarawa State blessed with 

attractive natural resources can benefit 

immensely from tourism, when properly 

planned and implemented in a 

participatory approach. It will not only 

provide economic gains but also enhance 

social and environmental sustainability. 

The study focused on   ecosystem provides 

vital goods and services to humans and 

other organisms. There are two major 

ways of reducing negative human impact 

and enhancing ecosystem services, and the 

first of these is environmental management 

and a second approach is through demand 

management of human resource use. The 

underlying driver of direct human impacts 

on the environment is human consumption 

(Tijjani 2005b). This impact is reduced by 

not only consuming less but by also 

making the full cycle of production, use 

and disposal more sustainable. This 

research identified and mapped out 

potential tourist sites in Nasarawa Stat, as 

a tool for environments and ecosystem 

sustainability. Ecotourism is a relatively 

new idea and has emerged in the late 

1980s that has dramatically capture d the 

attention of many people from a variety of 

backgrounds (Kumari, 2010). It is seen by 

many conservation groups as a means to 

ensure ecologically sustainable 

development (TISTR, 1997). International 

Union for Conservation of Nature (IUCN) 

defined it as environmentally responsible 

travel to natural areas, in order to enjoy 

and appreciate nature that promote 

conservation, have a low visitor impact 

and provide for beneficially active 

socioeconomic involvement of local 

people (Jeomah, 2007; 2010; 2011). 

According to Butler (1997), 

ecotourism follows two important 

principles of sustainability namely, 

promoting conservation of the natural 

ecosystems and supporting the local 

economies. 

The major characteristics of ecotourism 

include: 

a. Involves travel to natural 

destinations 

b. Minimize the negative impacts of 

mass tourism 

c. Builds environmental awareness 

and respects local cultures and 

traditions 

d. Provides direct financial benefits 

for conservation and 

empowerment for local people 
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e. Local participation in decision-

making (UNWTO, 2001, 2006, 

2012, and 2015). 

 

Generally, the basic concept of 

ecotourism incorporates the three main 

elements of (1) natural resources, (2) 

sustainable management and (3) 

environmental education activities. Other 

minor elements are low impact, a limited 

number of tourists or tour operators, 

protection and increase of the benefits to 

nature and local people and local 

participation (Barnett, 2013). While most 

of mass tourism practices are 

unsustainable, a small part of ecotourism 

can be accused as being unsustainable, as 

illustrated by Butler (Banerjee, 2010). 

Ecotourism should in all cases, aim to 

achieve sustainable development.  

Ecotourism is considered as a 

component of sustainable tourism 

development (Bahaire, 2012). Ecotourism 

should be integrated into the conservation 

and development concept in a holistic 

manner that means all components must be 

linked, compromised and balanced to each 

other (Dhammapititaka, 2000). Ecotourism 

is widely promoted as an ideal component 

of the sustainable development strategy 

whereby natural resources can be utilized 

as tourism attractions without causing 

harm to the environment. It helps educate 

the traveler; provides funds for 

conservation, directly benefits the 

economic development and political 

empowerment of local communities, and 

fosters respect for different cultures and 

for human rights (TIES, 2015).  

Community-based ecotourism (or 

community ecotourism) is participatory. 

As a development paradigm, participation 

connotes involvement by a local 

population and at times, additional 

stakeholders, in the creation, content and 

conduct of a program or policy designed to 

change their lives (Verma, 2006). Hence, 

in community ecotourism, the local 

community has substantial control over 

and involvement in ecotourism 

development and management and a major 

proportion of the benefits remain within 

the community, (Bahaire, et al, 2012). 

The study bridged the knowledge gaps of 

stakeholders, tourism practitioners and 

state officials on the value addition. 

 

Methodology  

Study area 

Nasarawa State, one of the 36 States in 

Nigeria was created on 1st October, 1996 

out of Plateau State. It is located at the 

Centre of the Middle Belt region within 

latitude 8°N to 9°N and  longitude 7°E to 

9°E.  The State shares common borders 

with the Federal Capital Territory (FCT) 

Abuja on the West, Kaduna State on the 

North, Plateau and Taraba States on the 

East, and Benue and Kogi States on the 

South.  

 

Reconnaissance survey 
First a reconnaissance survey was carried 

out which gave an insight of potential 

tourist sites (springs, waterfalls, rivers, 

rocks/hills, rich forest belts), 

archaeological edifies, settlement pattern, 

major economic activities, land use, 

population and environmental conditions 

of the area. Four Local Government Areas 

(Awe, Wamba, Nasarawa and Nasarawa 

Eggon LGA) were identified to have 

higher potential tourist sites than others.  

 

Sources of data  

For the purpose of this research both 

primary and secondary sources of data 

were used; primary sources of data were 

both qualitative and quantitative and  were 

obtained strictly from field surveys, 

observations and mapping while secondary 

sources were collected from internet, and 

other published materials, reports of 

commissions/ organizations such as 

Nasarawa State Ministry of Culture and 

Tourism, Federal Ministry of Information 

and Culture, United Nations World 

Tourism Organization (UNWTO, 2015) 

and The International Ecotourism Society 

(TIES,2015).  
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Data collection  
Methods used for data collection include 

practical field surveying, ground truthing/ 

observations, mapping and questionnaire. 

Techniques employed for data collection 

includes GPS, photo camera and 

blackberry phone. 

 

Questionnaire survey 
One set of structured close ended 

questionnaires was prepared based on the 

study objectives which deal with 

identification of potential tourist sites in 

Nasarawa State. Five hundred copies of 

questionnaires were administered to 

members of the communities orally in 

public places like markets, mosques, 

churches and schools. This was to give 

every potential respondent (youth) equal 

opportunity and avoid unnecessary denial 

of entrance into house hold for security 

reasons. Although, questionnaire was 

written in English language, it was 

administered in English and local language 

Hausa.  Questionnaire surveys have been 

found useful, structured closed ended 

questionnaires help to reduce flaws and 

enhance quantification. It is also useful to 

identify the needs and views of a large 

number of people in a standard format.  

However, it does not allow personal 

opinions, which may be useful.  

 

Mapping 

The services of Abuja Geographic 

Information System (AGIS) and Nasarawa 

Geographic Information System (NAGIS) 

were employed to produce the map of 

potential tourist sites in Nasarawa State 

using the following steps;  

a) Coordinates/data collection (GPS), 

b) Scanned old maps and past 

geographic records of the state; 

c) Digitized boundary lines and 

polygon; 

d) Draw maps using quantum GIS 

(QGIS 2.4); 

e) Used geographic symbols in excel 

sheet; 

f) Harmonized all field information; 

g) Produced the map (Global Mapper) 

–Arc GIS in NAGIS and AGIS. 

 

Digital photo camera/GSM phone 

Photo camera was used to take pictures of 

striking features like tourist potential sites 

of the study area. Photographs speak 

volumes as the saying goes ‗seeing is 

believing‘ therefore images help us to 

learn, grasp attention; images explain 

tough concepts and inspirations. The 

researcher took many photographs of 

tourism resource potentials in the study 

area to give the readers the visual 

impressions of the value-chain of the 

study. Pictures help contribute to the story 

telling processes that can make researches 

more engaging and fulfilling. 

 

Sampling technique 
The study used purposive and accidental 

sampling method was used to select 

samples from the entire population of 

residents of the study area. Firstly, 

purposive sample was used to select four 

(4) Local Government Areas (Awe, 

Wamba, Nasarawa and Nasarawa Eggon 

LGA) out of thirteen (13) Local 

Government Areas (Awe, Akwanga, 

Doma, Karu, Keana, Keffi, Kokona, Lafia, 

Nasarawa, Nasarawa-Eggon, Obi, Toto, 

and Wamba.) in Nasarawa Sate. The 

selections of these Local Government 

Areas were based on presences of potential 

tourist sites in the areas than others. 

Secondly, accidental sampling technique 

was employed to select samples from the 

four Local Government Areas.  

 

Results and discussion 

Table 1: Potential Tourist Sites in Nasarawa State 
Potential tourist sites Location Lga Remark 

Farin Ruwa Waterfall Lat. 9ᵒ 03‘06΄΄N Wamba  Partially developed/ 
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Long.8ᵒ 24‘22΄΄ E 

 

gazzated 

Hunki Lake Lat.9ᵒ 24΄ 16΄΄ N 

Long.8ᵒ 36΄41΄΄E 

 Awe  Not developed 

(ND) 

Akiri  Salt Village Lat.8ᵒ 06΄37΄΄ N 

Long.9ᵒ 09΄36 E 

Awe Not developed 

Akiri  Warm Spring Lat.8ᵒ 40΄34΄΄N 

Long.8ᵒ 33΄20΄΄E 

Awe  Not developed 

Keana Salt Village Lat.8ᵒ 00΄53΄΄N 

Long.7ᵒ 11΄29΄΄E 

Keana Not developed 

Late Captain Maloney Hills Lat.8ᵒ 19΄23΄΄N 

Long.8ᵒ19΄59΄΄E 

Keffi  Not developed 

Peperuwa Lake Lat.8ᵒ35΄52΄΄N 

Long.8ᵒ29΄46΄΄E 

 Lafia  Old Not developed 

Oku-Akpa Rocks Lat.9ᵒ 03΄54΄΄N 

Long.8ᵒ 45΄22΄΄E 

Nasarawa  New 

Eggon Hills/Caves Lat.9ᵒ 09΄43΄΄N 

Long.7ᵒ 54΄54΄΄E 

Nasarawa 

Eggon  

Old Not developed 

Ara Rock Lat.9ᵒ 03΄12΄΄N 

Long.7ᵒ 37΄33΄΄E 

 Nasarawa  Not developed 

Onda-Gidan Kwano/ Endo Ajiri  

Hills 

Lat.8ᵒ 50΄46΄΄N 

Long.7ᵒ 52΄16΄΄E 

Nasarawa New 

Loko-River Benue Voyage 

Camp 

Lat.8ᵒ 08΄50΄΄N 

Long.8ᵒ 47΄57΄΄E  

 Nasarawa New 

Nunku Rocks/Hills Lat.8ᵒ 50΄46΄΄N 

Long.8ᵒ 07΄49΄΄E 

 Akwanga  Old Not developed 

Mada Hills Lat.8ᵒ 22΄18΄΄N 

Long.7ᵒ 45΄36΄΄E 

Akwanga  Old Not developed 

Kana, Agwada/ Iggwo Rocks Lat.8ᵒ 10΄09΄΄N 

Long.7ᵒ 18΄13΄΄E 

 Kokona New 

Gitata-Tattara Hills Lat.8ᵒ 29΄16΄΄N 

Long.7ᵒ 55΄01΄΄E 

Karu  New 

Gurku-Aso Pada Mountains and 

Rocks 

Lat.8ᵒ 09΄04΄΄N 

Long.7ᵒ 20΄12΄΄E 

 Karu  New 

Edegye-Mbeki Paddock Mined 

Ponds 

(Kulombo/Kanpanin Kuza) 

Lat.8ᵒ 09΄53΄΄N 

Long.7ᵒ 44΄09΄΄E 

Nasarawa  New 

Doma Dam Lat.8ᵒ 50΄46΄΄N 

Long.8ᵒ 07΄49΄΄E 

Doma Abandoned/ Not 

gazzated 

 

Table 1 presents potential tourist sites in 

Nasarawa State with their location on 

earth. It shows that the State offers a wide 

variety of potential tourism sites that 

include Farin Ruwa Waterfall, Hunki 

Lake, Doma Dam and others (Plate A-D).  

However, out of all these potential tourist 

sites in Nasarawa State only Farin Ruwa 

Waterfall (FRWF) was selected by the 

Nasarawa State Government for 

development (Osu, 2016). Most of these 

sites, if well planned and implemented can 

be developed into international tourist sites 

that will bring fortunes to the State in 

terms of income, employment, reduction in 

rural-urban migration, alleviation of 

poverty and so on. Although, emphasis 

was on nature-based ecotourism, Nasarawa 

State was found to be rich in cultural 

activities capable of complementing the 

natural features and attract tourists from 

far and near to these places. 
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A B  

Plate A & B: Farin Ruwa waterfalls Wamba LGA and Nunku Rocks Akwanga LGA.  

Source: Fieldwork, 2017. 

 

 
Plate C: Doma dam suitable for irrigation agriculture, fishing, boating/ picnic and eco-

tourism resort(Source: Fieldwork, 2017) 
 

Though, tables and pictures shows us at a 

glance the tourist potential of Nasarawa 

State, it was deemed necessary to portray 

the spatial- temporal distribution of these 

tourist sites (Figure 1). 
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Figure 1: Spatial distribution of potential tourist sites in Nasarawa state 

 

Table 2 presents respondents‘ views on 

tourism potential of environmental 

sustainability in Nasarawa State with 

reference to four key aspects: (i) 

Conservation of resources (ii) Reduction 

of land degradation (iii) Conservation of 

biodiversity, and (iv) Reduction of 

pollution. 

 

Table 2: Respondents’ views on tourism’s potential for environmental sustainability 

Environmental 

Aspect 

   

Frequency of Response (N= 467)  Percentage of 

Response 

Yes No  Yes No 

Conservation of 

Resources 
304 163 

 65.1 34.9 

Reduction of 

Land 

Degradation 

300 167 

 63.8 36.2 

Reduction of 

Pollution 
289 188 

 61.2 38.7 

  

Table 2 shows that majority of respondents 

(> 60.0%) had a positive view on the 

potential of tourism in enhancing 

environmental sustainability such as 

conservation of resources, reduction of 

land degradation, conservation of 

biodiversity and reduction of pollution. 

Figure 4 indicates that majority agreed on 

the potential of tourism for conservation of 

resources, reduction of land degradation, 

conservation of biodiversity and reduction 
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of pollution. However, student t test was 

used to test for significant between those 

that had positive view(x) and those that 

had negative view (y) on tourism potential 

for environmental sustainability (Table 3). 

 

Table 3 Student t- test comparing those that had positive view(x) and those that had 

negative view (y) on tourism potential for environmental sustainability. 

 

 

Since the calculated t value of 0.85 is less 

than the critical t value of 0.89.So, there is 

no significant difference between those 

that had positive view on tourism potential 

for environmental sustainability and those 

that had negative view. This suggests that 

local communities in Nasarawa State 

believed that tourism could enhance and 

improve environmental sustainability. This 

will now depend on planning, 

implementation and management of tourist 

sites. 

 

Conclusion 
The finding of this research shows that 

Nasarawa State offers wide variety of 

potential tourism sites. Therefore, it is 

concluded that tourism development 

should be encouraged and supported via 

participatory approaches in identification, 

mapping and provision of critical physical 

infrastructure to the tourist resorts to 

achieve sustainable development in the 

state. 

 

Recommendations 

Based on the findings of this study the 

following recommendations were made; 

It was found that Nasarawa State offers a 

wide variety of potential tourism sites, 

which include Farin Ruwa Waterfall, 

Hunki Lake, Eggon Hills/Caves Doma 

Dam and others. 

i. Nasarawa State Government should 

initiate and encouraged investments in 

tourism industry. This is because for a 

successful tourism development, 

government leads while the private 

sector follows. This can be by way of 

marketing, popularizing and 

publication of the natural scenery of 

Nasarawa state to attract private 

sectors to develop the sites.  

Environmental 

Aspect 

Positive 

View(x) 

Negative 

View(y) 
x-x 

 

y-y 
(x-x)2 (y-y)2 

Conservation of 

Resources 
304 163 6.33 9.66 40.07 93.32 

Reduction of Land 

Degradation 
300 167 2.33 5.66 5.43 32.04 

Reduction of 

Pollution. 
289 188 8.66 15.33 75.00 235.01 

Total  893 518 
   

120.49 360.36 

Mean 297.67 172.67 

  
 

  

Variables 
Statistical techniques 

Significant level (95%) Degree of freedom (4) 

  Mean Variance 
Standard 

Deviation Calculated  t test = 0.85 

Positive View 297.67 40.16 6.33 

Negative View 172.67 
120.12 

10.95 
Critical t value 

=0.89   
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ii. In planning, development and 

legislating of these tourism sites 

(gazzated and protection) should be a 

special focus on sustaining and 

prioritization) for both natural 

environment and ecosystem services. 

iii. Accessibility of these sites by good 

road networks is considered a major 

priority for development. 
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