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Abstract:
In a 4 weeks study, the ecology of toads in Nnamdi Azikiwe University was studied.
Two sites/habitats (swampy water body at the girl’s hostel and the stream behind
faculty of management sciences) were sampled twice weekly and the toads were
collected by active search at night for relative toad density, and physiochemical
properties of the water bodies. A total of eighty six (86) toads were collected; forty
(48) from habitat A and thirty eight (38) from habitat B. Physiochemical parameters
investigated include pH, conductivity, acidity, alkalinity, biological oxygen demand,
temperature, turbidity. Numerically the population of habitat A was greater than that
of habitat B, but statistical analysis using t-test showed no statistical significance
between the two populations. The analysis of the water habitats in comparison with
the regulatory limit or standard of the world health organization (WHO) and Nigeria
Industrial standard (NIS) showed that the pH values of the both habitats were below
the standard or regulatory limit. The temperature values were ambient and supportive
of good surface water quality, Total dissolved solids (TDS), alkalinity, turbidity and
dissolved oxygen (DO) was within acceptable limit of WHO while biological oxygen
demand (BOD) exceeded the limit of WHO.
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1. Introduction
Amphibians are a diverse group represented today by the caecilians (order

Gymnphora), Newts and salamander (order Cuadata) and frogs and toads (order
Anura). The frogs and toads are commonly referred to as the anurans. One cannot
overemphasize the need for effective anuran monitoring due to the many reported
cases of its decline [2]
The natural causes of decline has been compounded by factors due to human

activities including using them as food, objects of scientific experimentation, habitat
modification and destruction, pollution and introduced species [6]. For example, the
contamination of aquatic systems that extant amphibians face, has become far more
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extensive because of mining, industrialization, urban sprawl and agricultural
processes [6]. The depletion of ozone layer is also responsible for anurans decline [5].
Habitats of many frogs and toads’ populations are temporary ponds and the

surrounding forested area which are usually suffered by many stressors such as UV
radiation [10], the use of pesticides [12,11] and industrial chemicals [4,16],
urbanization [3], climate change [9]. Since frogs and toads are sensitive to the
alterations of their environment, they could be used as bioindicator organisms to
follow changes in their habitats and in ecotoxicological studies [13]. As their
populations usually contain high numbers of individuals and they are good
representative of fresh water environments. Adult anurans play important, usually
intermediate role in food webs because they are preys and predators as well but their
position changes with their development, tadpoles also feed on algae [14] making
them even more sensitive to different stressors. Thus frogs and toads may be used as
biological indicators to assess the effects of environmental factors that may cause
declines of amphibian populations. They are also used as biological indicators of
metal pollution [7].
Information on amphibian ecology especially toads in Nnamdi Azikiwe University

is scarce. Therefore this work aims to bridge the gap and provide information on the
ecology of toads which will form data for further research about toads in Nnamdi
Azikiwe University environment. Since toads are good ecological indicators, the
study of their ecology is necessary to determine the general health of Nnamdi Azikiwe
University Environment.

2. Materials and Methods
Study Area
This study was carried out in Nnamdi Azikiwe University, Awka. The two

habitats/locations of the study within Nnamdi Azikiwe environment were Habitat A
with latitude 6o 14'31.45''N to 7o07'32.34''E and Habitat B with latitude
6o15'30.03''N to 7o06'45.22''E. The area experiences two seasons; the dry season
November-March and wet season April-October and with harmathan from December-
January. It is a rain forest zone with an annual rainfall ranging from 100mm-150mm.
Collection of Study Animal
Sampling of toad was carried in two different habitats twice in a week and a total

number of 86 toads (Bufo regularis) were caught by active search using scoop net
between 20:00 and 22:00 in July 2016.
Experimental Design
The toads were captured by active search while walking the perimeters of the

streams and swampy areas at night between 20:00 and 22:00 in the months of July
2016. Five (5) persons were engaged in the collection and the animals were released
after counting them and recording of their characters. They toads were collected from
two locations (habitat) in Nnamdi Azikiwe University:
a) Habitat A: Behind the girl’s hostel (swampy area)
b) Habitat B: Behind faculty of management sciences
Physiochemical Characterization of Water
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Surface water samples from the different water habitat were collected with plastic
container using simple dip method. The water samples were sent to the laboratory
(spring board laboratories) for analysis of certain physiochemical parameters which
include: Biological oxygen demand, conductivity, total dissolved solids, pH,
alkalinity, acidity. The different methods are as follows:
Determination of pH
pH was measured by Electrometric method using laboratory pH meter Hanna model

HI991300
Procedure: The electrodes were rinsed with distilled water and blot dry. The pH

electrodes were now rinsed in a small beaker with a portion of the sample. Sufficient
amount of the sample was poured into a small beaker to allow the tips of the electrode
to be immersed to a depth of about 2cm. the electrode was at least 1cm away from the
sides and bottom of the beaker. The temperature adjustment dial was adjusted
accordingly. The pH meter was turn on and the pH of the sample was recorded.
Determination of Electrical Conductivity
Method: Analysis was carried out according to APHA 2510 B guideline Model

DDS-307.
Procedures
The conductivity cell was rinsed with at least three portions of the samples; the

temperature of the sample was then adjusted to 20 � 0.1 °C. The conductivity cell
containing the electrodes was immersed in sufficient volume of the sample: The
conductivity meter was turned on and the conductivity of the sample recorded
Determination of total dissolved solids
Method: Total dissolved solid was determined using APHA 2510 a TDS 139 tester.
Procedures
A fiber disc was prepared by placing it, wrinkled side up, in the filtration apparatus,

vacuum was applied and the disc washed with three successive 20ml washings of
distilled water. Continuous suction was then applied to remove all traces of water. A
clean evaporation dish was heated to 180 � 2 °C in an oven for 1hr, cooled and
stored in a desiccators until needed. It was usually weighed immediately before use; a
sample volume was chosen to yield between 2.5-200mg dried residues. 50ml of well
mixed sample volume was filtered through the glass-fibre filter; it was washed with
three successive 10ml volumes of distilled water, allowing complete draining between
washings. Suction was continually applied for about 3mins after filtration is complete.
Filtrate was transferred to a weighed dish and evaporated to dryness on a steam bath.
The evaporation dish was finally dried for at least 1hr in an oven at 180 � 2 °C,
cooled in a desecrator to balance temperature and weigh.
Calculation
TDS = (A-B) X10³ mg/l

Sample volume in ml
Where A=weight of dish+solids (mg)

B=weight of dish before use (mg)

Biochemical Oxygen Demand Determination by Winkler Method
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Dissolved Oxygen
This was carried out using winkler reagent (KI and MnCL2). 100ml of sample A as

well as sample B was measured into a 250ml conical flask with as little turbulence as
possible. The samples A&B was titrated against standard sodium thiosulphate
(0.0025moldm³) using freshly prepared starch as an indicator this is only added when
the solution becomes pale yellow. It was fixed after incubation for 5days.
Determination of Alkalinity
50ml burret was rinsed with 0.02N HCL, the burret was filled with HCL solution,

air bubbles were avoided in the tip and the meniscus was made readable close to
0.00ml on the burret scale.100ml of the sample A & B was measured into a 250ml
Erlenmeyer flask.It was titrated to a bromcresol green (pH=4.5) end point.A duplicate
or preferably a triplicate titration was done on both sample A & B.
Determination of temperature: The temperatures of the water body of each site

were measured directly with ordinary mercury in glass thermometer. And the readings
were taken in degree Celsius.
Determination of turbidity: this was determined by the use of secci disc attached

to a calibrated cord
Statistical Analysis
The data for the population of toads was subjected to t- test using statistical

software SPSS version 23 to find out if there was statistical significance between the
two populations.

3. Results and Discussion
Data on the physiochemical parameter of the habitats put in comparison with the

general safe limit range of survival of aquatic organisms by world health organization
[18] and regulatory limit of Nigeria industrial standard [15] is presented in Table 1.
The population of toads in the two habitats is presented in Figure 1. There was no
significant difference in the toad population captured in the two habitats.
Table 1. Physicochemical properties of water samples collected from two (2) habitats of toad in

Nnamdi Azikiwe University, Awka.

Parameters Habitat A Habitat B WHO NIS
pH 5.31 4.55 6.5-9.5 6.5-8.5

Conductivity NTU 0.79 0.59 - -
Total dissolved solid (mg/l) 340 360 <1000 500

Acidity (mg/l) 75 105 - -
Alkalinity 100 68 20-200

Oxygen demand (day 1)(mg/l) 27.85 27.95
Oxygen demand (day 5)(mg/l) 7.00 5.6 6-15 6.0

Biochemical oxygen demand (mg/l) 41.7 44.7 3.0-6.0 -
Temperature (◦c) 27.5 26.5 Ambient Ambient
Turbidity (NTU) 0.18 0.555 5 5

A total of eighty six toads (86) were captured from the two sites with Site A having
more toad population (48) than site B (38). There was however no statistical
difference in the population of the toads in the two sites. The physico-chemical
parameters compared with the regulatory limits of World Health organization [18] and
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Nigerian industrial standard [15] shows that the pH values of the different sites (A and
B) were 4.55 and 5.31 respectively which is below standard limit of 6.5-9.5
respectively. Even though the pH range was below the regulatory limit: the pH value
of sample A (5.31) was not lethal to fresh water organism and this agrees with the
work of Alabaster and Lioyd [1] who reported that the pH range of 5.0-9.0 was safe
for fresh water organisms. Habitat B had a pH range lower than 5 which could cause
mortality in some life stages of aquatic organisms [1]. The pH of sample A is
indicative of a good water quality while that of sample B proves to be lethal and cause
mortality and could be a result of lower population of toads in the habitat. The
average temperature values of the different habitats ranging between 26.5 ℃ and
27.5 ℃ respectively depicts temperature range that is supportive of good surface
water quality [15] the both temperatures were ambient. Total dissolved solids (T.D.S)
comprise inorganic salts principally calcium, magnesium, potassium, sodium,
bicarbonates and small amounts of organic carbon that are dissolved in water. The
concentrations of the T.D.S in the different habitats in this study were 340mg/l and
360mg/l respectively and were within acceptable limits of < 1000mg/l set by WHO
(2011). The average alkalinity of the different habitats of 100mg/l and 68mg/l
respectively were within the limit of 200mg/l [18].

Figure 1. Population of toads in the two habitats.

Water is visibly turbid at levels above 5NTU [8]. The turbidity of the two habitats
which were 0.18NTU and 0.555NTU respectively didn’t exceed the normal range [8]
and WHO standard which is 5NTU.
The average values of the biological oxygen demand of the both habitats exceeded

the recommended maximum allowable concentration (RMC) set by the European
Union for good quality water for aquatic life and also that of WHO.
The dissolved oxygen content of sample A which is 7.00mg/l was within the range

of the regulatory limit of WHO of 6.0-15mg/l which indicates a healthy environment
for the toads because of the presence of sufficient oxygen for life. Sample B had
dissolved oxygen content lower than the regulatory unit.

4. Conclusions
The study has thus provided baseline data on physicochemical factors affecting

Bufo regularis in this ecological zone. It has also suggested that distribution of toads
could be attributed to certain factors such as pH, conductivity, BOD, acidity and
alkalinity. The study recommends that the level of pollution in water bodies which are



Volume 3, 2019 ISSN: 2617-4561
DOI: 10.31058/j.envi.2019.33001

Submitted to Environment, page 6-7 www.itspoa.com/journal/envi

the habitats of these animals should be seriously reduced and checked to avoid decline
in its populations as they are good bioindicators of the environment.
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