SEASONAL CHANGES |
PHYSICOCHEMISTRY

Mohammed, Y.M., Arimoro F.O., Ayanwale AV.

Department of Animal Biology,

N MACROINVERTE
OF MOUSSA STR

Federal University of Technology Minna,

BRATES ABUNDANCE &
EAM BIDA, NIGERIA

Adama, B.S., Keke U.N. & Auta, Y.l

Nigeria

nbe@yahoo.com

Corresponding author: yakubmohammedma

Abstract
vertebrates abund

studied monthly
d kick sampling techniques.

Seasonal changes in macroin

Stream, Bida Nigeria, were

Macroinvertébrates were sampled using modifie

sampling stations were s

showed that water temperature (24.9-27.

0.23m/s), Biochemical oxygen demand
g/L), Turbidity

(0.31-1.01mg/L)
g/L). All the parameters 8
the sampling stations except depth and
among all the sampling stations. Temperat
difference among sampling season. pH, DO, BO
and Phosphate differed significantly among se
species and 20 families of invert

Phosphate
oxygen (3.1-10m

there was significant difference {p
stations. The abundance of taxon
Hemipterans were the most common g
sound in all stations. Other groups were al
total number of individuals of macroinverte

66.25% (316 individuals) in dry s

measured environmental
groups and the deterioratin
anthropogenic activities.

keywords; Season

INTRODUCTION
Macroinvertebrates constitute fundamental

aspect of aquatic biotic community , their
capacity to reveal diverse degrees of
relationship within the aquatic ecosysytem
shows their importance in both economy
and ecology (Keke et al, 2017).
Macroinvertebrates have limited mability
and can stay in an area for sometimes
without moving away easily, the type of
the macroinvertebrates found in area can
be used as indicator of the status of the
water quality of that environment at that
location in a partticular time (Arimoro and
Keke, 2016). The physical and chemical
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variables. Low density of pollution

g water quality were imp
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to August 2017.
Three different

f the Stream. The results from the st
14.7-45.8cm), Flow velocity (
6.33-8.6), Conductivity {20-

(0.87-3.85mg/L) and
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ignificant difference {(p>0.05) among all
ffered significantly (p<0.05)
locity showed no significant
ductivity Alkalinity, Nitrate,
7 individuals from 30
ded. The overall macroinvertebrates
and 159(33.33%). Overall,
between the sampling
led that Coleopterans, Odonata and
Ephemeroptera were sparingly

numbers. The percentage and
he study period shows

33.75% (161 individuals) were

eason and the remaining
tween species abundances and

positively be
sensitive macroinvertebrates

lications of poliution stress caused by

al changes Macroinvertebrates, Bida.

characteristics of water hodies and their
immediate biotypes are one of the major
factors in determining the diversity,
abundance and distribution of
macroinvertebrates (Edegbene et. al,
2015) the water quality of an aquatic
environment can be evaluated by the
disturbance from the local surrounding
land used pattern and other anthropogenic
activities across the reach of the River
(Edegbene et. al., 2015). In assessing the
aquatic ecosystem macroinvertebrates are
usually have several advantage when
being used as bioindicator as compared to
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Figure 1: Map showing sampling station of Moussa stream Bida Niger state.

Sampling Techniques

Water sampling

Water samples for
parameters were collected monthly for a

period of Eight (8) month (January to
August, 2017) from three selected
éampiing station in Moussa stream.
Sampling period covers both the dry and
wet season. Temperatures, depth, flow
velocity,  dissolved  oxygen (DO),
Biochemical oxygen demand electrical
conductivity, pH, alkalinity, turbidity,
Nitrate and Phosphate where all
determined using standard methods and
procedures (APHA, 2012).
Macroinvertebrates sampling and
analysis
Kick samples of Macroinvertebrates was
collected monthly (January 2017 to August
2018) with the aid of a D-frame net
(250pm mesh) within an approximately
25m wide portion of the streams. Samples
were collected from all stations and were
taken on different substrata. Samples
dollected were preserved in 70% ethanol
eind transported to the Laboratory section
of Department of Animal biology Federal
University of Technology, Minna for
identification. At the laboratory,

physicochemical

macroinvertebrates taxa were picked out
with the aid of forceps and were observed
using a stereoscopic microscope. Sorted
Macroinvertebrates were identified to
lowest taxonomic rank possibly to genus
level using the taxonomic list of species
known to be,available in Africa (Gerber
and Gabriel 2002; Day et al., 2002; De
Moor ef al., 2003, Arimoro and James

2008; Umar et al., 2013)
Data Analysis
The physicochemical parameters data
were analyzed by descriptive statistical
test, using Microsoft Excel 2010. The
mean, range and standard deviation of
each physicochemical characteristic were
calculated per station. Biological indices
such as taxa richness and evenness (E)
abundance, number of taxa, diversity
index, dominance as well as
physicochemical variables among all
stations were compared using one way
analysis of variance (ANOVA). Canonical
correspondence analysis (CCA) was used
to determine the relationship between

communities  and

macroinvertebrate
using PAST

environmenta| variables
statistical software.
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T 0,
emperature (°C) 26.0610.28 26.36£0.21 25 83+0.33

(25.2:27.1)  (25.1-27.2) (24.9-27.5)
29.452.24 34313309 22.58+2 29

(23.1-38.9) (24.2-45.8) (14.7-31.9)
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Table 2: Distribution and Abundance of macroinvertebrates in Moussa stream Bida, Niger state, Nigeria

from January to August 2017,
Order Family Species Codes Stations
1 2 3
. Coleoptera Dysticidae Phylodyte sp. Phyl 0 1 0 nal assemblage
Hydrophilidae Crenis sp Cren 5 22 10 ge of macroinvertebrat
Hydrophilus sp. Hydr 1 13 41 Table 3D . ! ate In sampling stations of Chi
Hyphydrus sp. Hyph 0 2 2 Bida, Nice o sity indices of the hikke stream Bida N
, Culymbetes sp. Culym 0 0 10 DfVer’s'tl jer state recovered benthic macro iger
Ephemeroptera Baetidae Buggilesia sp. ' Bugg 8 8 11 ; Ity indices Mvertebrates of Chikke i
Chlcen sp. Chlo 72 6 6 - Species : and Moussa stream in :
Qdonata Coegnoridae Coenagrian sp. Coen 2 4 6 Tineliiad ;
Pseudogrian sp. Psel 4 7 4 uals 21 Station 3 '
Plactinecmidae Mesocnemis sp. Meso 8 T 11 Simpson index 167 = 25
Gomphidae Ophiogomphus sp- Ophi 0 2 5 : Shanran 151
Aeshnidae Aeshna sp. Aesh 1 9 12 ! on index 0.7908 159
Cordullidae Epitheca sp. Epit 0 4 2 Eveness index 2.258 S.ea7e 0.9421
Corduliex sp. Cord 2 0 0 M : 2.873 ’
Libellubidae Libeliula sp. Libb 7 0 0 argalet index 0.4554 " 2.983
Zyxomma sp. Zyx0 5 0 3 Dominance D 3.908 7078 0.78
: Brachythermis sp. Brac 8 4 1 - oo 4783 7897
Hemiptera Nepidae Ranatra sp. Rana 6 1 3 . ' 4.735
' Laccocotrephes sp. Lacc 11 17 13 Relationship Q07241 0.0578
Hydrometridae Hydrometra sp. ! Hydrom 2 4 0 Macroinvertebrate between A ’
Naucoridae Macrocroris sp. Macro 0 5 9 . and assembia -
Naucoris sp. Nauc 0 2 2 Physicochemical paramet measured station ge composition in the stygi ‘
Notonectidae Notonecta sp. Noto 4 4 3 ers Py $ of the stream was equi udied
Gerridae Gerris sp. Gerr 3 2 1 The : . eigenvaly Ivalent to
Diptera Chironomidae Chironomus sp. Chir 5 7 15 canonical correspo 0.39 €s, where 0.58 0 54 '
- . ; (CCA — pondence a : were  f ; » U4 and
Mollusca Unionidae Unio mancus Unio 0 3 6 ) ordination positi nalysis res ; or axis 1, 2
Physidae Physa sp. Phys 1 2 0 . between = P sitively  correlat pectively. Howe o P and 3,
Oligochasta Hirudinidae Hirudina sp. Hiru 0 0 1 ! —_ Species  abundances ed accounted for 19 Veor, the first CCA axis
Lumbriculidae Lumbricoides sp. Lurmnb 0 16 9 i Isqred environmental paramet A the data set th -98% of the variation ’
' : al  variat ; fameters. T » the sec - =0 1
144 ation in macminvertebratgj 18.8 % of the Variatiorc:nvd t?]X]S account for
' i the data
set and
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ed for 18.8% of variation in data

data set which result in total variance of account

56.5%. Organisms in axis 1 were mostly set, organism in axis 2 were affected by

affected by  Nitrate, Conductivity, Phosphate, Temperature ~ pH and
Alkalinity.
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Figure 3: Canonical correspondence analysis

macroinvertebrates and environmenta

Discussion

Physicochemical parameters of

Moussa stream
In most parts of Africa and other
developing countries, people live in the
riparian zones of streams and rivers for

dupply of water for their daily needs,
riesulting in the pollution of these water
bodies (Arimoro et al, 2015). The
physical, chemical and biotic characteristic
of most aguatic ecosystems in Nigeria
have been compromised pecause of
discharges of organic and inorganic waste
from activities on the catchments of most
freshwater bodies (Arimoro and lkomi
2008: Andem et al. 2014). The medium
temperature range (24.6 t0 27.8°C) from
this study could be as a result of the time

of sample collection and the nature of
vegetation around the stream.

{CCA), Tri-plot of first and second CCA axis of
| variables of Moussa stream.

Temperature is one of the important
environmental  variables because it
regulates the physiological behavior and
distribution of aquatic organism
(Mustapha, 2008). There is a sharp
increase in depth and flow rate during the
wet seasons, this could be as a result of
increase in the water volume as a result of
rain and wind blowing across the streams
which were absence during dry season.
The pH value observed exceed the
recommended range of 6.5 to 8.5 {SON,
2007). This could be as a result of surface

run off or decay of organic matters in the

water (Mustapha, 2008). Higher Dissolved
Biochemical ~ Oxygen

oxygen (DO),

Demand (BODs) and Turbidity observed in
indication of well

oxygenated water body throughout the

this study is an
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decaying organic waste in water body
(Edegbene et. al., 2015: Arimoro and Keke
2016). They are mostly found in polluted
environment and they are very tolerant of
pollution. Oligochaeta  were poortly
represented and their presence is an
indication of gross poliution caused by
decaying organic waste in both streams. In
terms of seasonal assemblage high
ébundance of macroinvertebrate were
encountered during the dry season than in
the raining season. This could be as a
result of the increase in volume of water
during wet season, increase  flow
characteristics and surface run off from
surroundings environment which  must
have destabilized the habitat structure
during the raining season. Similarly higher
abundance of macroinvertebrates were
recorded in the dry season in  many
streams of Nigeria (Arimoro and lkomi,
2008; Keke et al, 2017). There is a
positive correlation between the measured
environmental variable and
macroinvertebrates species presence in
both  streams. The scarcity ~ of
Ephemeroptera, absence of Trichoptera
and Plecoptera on both streams is an
indication of poflution, which also signifies
the deterioration of biotic and - overall
éco1ogical health of the river. Several
r'esearchers have reported the absence or
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