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ABSTRACT:  The distrubution of Bulinus globosus and Bulinus forskali in relation to the water velocities in the 
research site was investigated.  Station 6 had the highest mean velocity of 22.82 cm sec.  The analysis of variance for 
all the stations showed a very highly significant (P<0.01) defined as negative.  Station 4 with a zero velocity (stagnant) 
had the highest number of both snails indicating an inverse relationship between velocity of water flow and abundance.  
The regression analysis indicated that increase in water velocity had a non-significant negative effect on the distribution 
of B. globosus and B. forskali. 
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Introduction 
 
      The uneven distribution of the available natural water bodies in Nigeria has resulted in their 
concentrations in the southern parts of the country.  Water is the driving force of nature and therefore has 
been put to so many uses some of which include its use to generate electricity (hydroelectric dams), 
produce food (irrigation dams) or provide potable water (water treatment plants).  The arid and semi-arid 
zones of Nigeria supplemnent their food production through irrigation activities and this system has created 
suitable aquatic habitats for snail vectors of diseases such as Bulinus globosus and Lymnaea natalenses that 
are vectors of urinary schistosomiasis and hepatic fascioliasis respectively (Ukoli, 1984, Yoloye, 1988). 
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      The physical and chemical characteristics of the aquatic habitats (rivers, streams, pools, ponds, dams, 
reservoirs, irrigation channels, lakes) affect the establishment and distribution oif the aquatic flora and 
fauna therein (Madsen and Monrad, 1981).  Water velocity is one of the physical factors that influences the 
establishment of snail vectors but not much attention has been given to the type of effect it has on the snail 
vectors of schistosomiasis.  Webbe (1967) and William and Hunter, 1968 mentioned that slow-flowing 
habitats are preferred by the snails although there were no indebt biostatistical proof to explain the 
relationship.  This study provides the indebt biostatistical proof to explain the relationship.  This study 
provides the indebt biostatistical approach to the effect of water velocity on the distribution of Bulinus 
globosus and Bulinus forskali in an irrigation scheme in Ngala, Borno State. 
 
 
 
Materials and Methods 
 
Study Area 
 
      The research area is Ngala located 140km North-East of Maiduguri, the capital of Borno State, Nigeria.  
It lies at Long. 14° 10’E and Lat. 12° 21’N with arid, semi-arid and desert characteristics and located 
within the sahel and sudano-savannah ecological zone (Ezeugwu and Okaka, 2004) often experiencing a 
drought-prone climate with only about two months of stormy rainfall with aggregated heavy rains in July 
and August. 
 
Measurement of water velocity 
 
      The floatation method was used to measure the water velocity.  A piece of cork was dropped on the 
water surface and by the use of a stop-watch and a tape, the distance travelled by the cork per second was 
recorded.  To minimize experimental error, the measurements were replicated three times and the mean 
distance per second was calculated. 
 
Sampling of snail vectors 
 
      The research site was divided into seven (7) stations in relation to the observed differences in their 
velocities of water flow.  The snails were samples using standard sieves of 0.05mm-1mm mesh in 
accordance with the Olivier and Schneiderman’s sieve method (1956). 
 
 
 
Results and Discussions 
 
       The velocities of water in the various stations are shown in Fig. 1.  Station 6 had the highest mean 
velocity of 22.82 cm per second as against stations 4 and 5 that were stagnant with zero mean velocities.  
The analysis of variance (F-test) for all the stations showed that there were very high significant differences 
(P<05) in the velocities of water in the stations (Table 1).  The same Table also showed that there were 
significant differences (P<05) between the abundance of Bulinus globosus and Bulinus forskali in the 
stations.  Stations 6, 3 and 4, in ascending order, had the highest mean snail abundance of 30.58, 40.00 and 
110.17 respectively for Bulinus globosus.  The result also shows that B. globosus was consistently, 
comparatively and significantly (P<0.5) more abundant than B. forskali in stations 3, 4 and 6. 
      A posteriori testing by Duncan’s multiple range test for all the stations (Table 1) showed that there were 
significant differences (P<0.05) between their mean abundance of B. globosus in stations 1, 2, 5 and 7 on 
one hand and stations 3, 4 and 6 on the other.  Similarly, there were significant differences between the 
velocities of water in stations 4 and 5 on one hand and 1, 2, 3, 6 and 7 on the other.  The multiple range test 
also showed that at 95% level; of significance, there is no difference in the mean abundance of B. forskali 
in stations 5 and 2, 2 and 3, 3 and 6. 
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       The effect of water velocity on the distribution of B. gl;obisus and B. forskali in this study couyld not 
be clearly stated as positive or negative for all the stations.  However, station 4 that had a zero velocity had 
the highest number of B. globosus and B. forskali indicating a negative or inverse relationship between 
water velocity and snail distribution.  The single regression analysis however clearly showed a negative 
effect of water velocity on snail distribution with a single regression equation: 
 
  Y = 105.016-3.017 X ± 8.85 
 (Where Y = B. globosus and X = water velocity). 
 
      Figure 2 shows the scatter-diagram with regression line and 95% confidence belt of water velocity 
against the abundance of Bulinus globosus in station 3.  The figure clearly indicates that water velocity has 
a negative slope implying a probable deleterious effect of increase in water velocity on snail abundance.  
The two species of snails therefore preferred the stagnant and slow-flowing waters of stations 4 and 3 to 
stations with relatively higher velocities (stations 2 and 7).  This result is in agreement with those of earlier 
workers (Williams and Hunter, 1968, Mousa and El-Hassan, 1972) who working on the effect of water 
velocity on the distribution of six species of snails including Bulinus truncates and Bulinus forskali 
reported that microhabitats, where the water flow is nearly stagnant or slow-flowing, are preferred by snails 
for breeding. 
      The correlation coefficient of velocity of water with the distribution of B. globosus (-0.2580) and B. 
forskali (-0.1614) in station 3 were non-significantly negative whereas the similar analysis for station 6 
showed a non-significantly positive correlation of water velocity with B. globosus (0.4111) and B. forskali 
(0.4118).  The deleterious effects of increased water velocity and turbulence manifest in dislodgement of 
the snails from their attachments to water-weeds and are subsequently washed away to unfavourable 
locations.  This result corroborates the observation of Paulinyi and Paulini (1967) who reported that a 
greater number of Biomphalaria glabrata snails were dislodged and swept away by the water flow and that 
the percentage of the snails dislodged increased in proportion with the linear velocity of water flow. 
 
ACKNOWLEDGEMENT:  We are very grateful to the authorities of the University of Benin, Benin-City, 
and the Lake Chad Research Institute, Maiduguri for the supervision and sponsorship of this project 
respectively. 
 
 
 
References 
 
Ezeugwu, S.M.C. and Okaka, C.E. (2004).  Fishing as an occupational health hazard in schistosomiasis epidemiology 

in central and northern Borno, Nigeria.  Journal of Arid Zone Fisheries, 2(2):  67-72. 
Madsen, H. and Monrad, J. (1981).  A method for laboratory maintenance of Lymnae natalensis and egg mass 

production of Fasciola gigantica metacercariae.  Journal of Parasitology, 67(5):  735-737. 
Mousa, A.H. and El-Hassan, A.A.A. (1972).  The effect of water movement on the snail intermediate hosts of 

schistosomiasis in Egypt.  J. Egypt Pub. Hlth. Assoc.  55:  255-260. 
Olivier, L. and Schneiderman, M. (1956).  A method for estimating the density of aquatic snail population.  Exp. 

Parasitol. 5:  100-117. 
Paulinyi, E.I. and Paulini, E. (1967).  Release of snails in the walls of channel influenced by molluscicide.  Revta. Bras. 

Malar. Doenc. Trop.  19(4):  611-615. 
Ukoli, F.M.A. (1984).  Introduction to parasitology in tropical Africa.  John Wiley and Sons, Chichester, pp. 52-89. 
Valle, C.N.; Pellegrino, J. and Grazzinelli, G. (1974).  Influence of temperature on the backward propulsion speed of 

Scistosoma mansoni cercaria.  Journal of Parasitology, 60(2):  372-373. 
Webbe, G. (1967).  The effect of different environmental factors on transmission of Bilharziaiis.  Ann. Soc. Belge. 

Med. Trop.  47(1):  97-106. 
Williams, S.N. and Hunter, P.J. (1968).  The distribution of Bulinus and Biomphalaria in Khartoum and Blue Nile 

Provinces.  Sudan Bull. Wld. Hlth. Org.  39(6):  949-954. 
Yoloye, V.L. (1988).  Basic invertebrate Zoology, Ilorin University Press, Ilorin, pp. 84-85. 
 
 

 108


