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ABSTRACT 
  
Biodiversity of aquatic insects and physico-chemical water quality parameters of Anya 
River, Umudike, South East, Nigeria were assessed from June to August 2015. Three 
sampling stations were established. The samples were collected using standard methods. 
All the physico-chemical parameters were within acceptable limits except pH in station 2. 
The physico-chemical parameters also varied significantly in the three stations sampled 
except for nitrate, phosphate, Biological Oxygen Demand (BOD) and water temperature. 
A total of 185 individuals of aquatic insects were collected during the study with 
Hemipterans being the most abundant. Station 2 showed better taxa richness and 
diversity while Station 3 showed better species evenness. The aquatic insects’ 
biodiversity and physico-chemical parameters showed that this segment of Anya River is 
not heavily polluted but an expanded study will give a true picture. 
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INTRODUCTION 
 
The sustaining of biological diversity is a priority 
of nature conservation in terrestrial, marine and 
freshwater environments (Brooks et al., 2006). 
Therefore, the assessment of biological diversity 
and its probably most important element 
(taxonomic diversity) plays a very significant 
role as the basis for nature protection (Koperski, 
2010). Aquatic insects are a group of arthropods 
that live or spend part of their life cycle in water 
bodies (Pennak, 1978). Freshwater aquatic 
insects inhabit river and stream beds, lakes and 
reservoirs and are associated with various types 
of substrates such as mineral sediments, 
detritus, macrophytes and filamentous algae 
(Rosenberg and Resh, 1993). They are essential 
elements in lentic and lotic trophic webs, 
participating in the energy flow and nutrient 
cycling (Whiles and Wallace, 1997). They are 

also important food resources for fish (Wallace 
and Webster, 1996) and some insectivorous 
birds (Merritt and Cummin, 1996). The 
distribution of aquatic organisms is the result of 
interactions among their ecological role, the 
physical conditions that characterize the habitat, 
and food availability (Merritt and Cummin, 
1996). Thus, the community structure of aquatic 
insects depends on a number of factors, such as 
water quality, type of substrate, particle size of 
sediment, water flow, sediment organic matter 
availability, oxygen concentration as well as 
environmental conditions surrounding the water 
course (Ward et al., 1995; Buss et al., 2004). 
Aquatic insects are often used as bio-indicators 
because they are affected by changes in 
environmental factors arising from natural 
human activity on aquatic ecosystem and thus 
provide information on habitat and water quality 
changes (Woodcock and Huryn, 2007; Arimoro 
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using a dip-net of 500 µm mesh. Adult insects 
and their nymph were also collected from the 
vegetation around the stations using a sweep 
net with a mesh size of 250 µm. The sweep net 
was passed over the area against the current, 
for at least two minutes; dislodged insects are 
washed into the net by the current. The 
contents collected were put in a sorting bucket 
and the net was properly checked for insects 
clinging to the mesh. Other several insects were 
handpicked from specific microhabitats around 
the stations. Any non-aquatic insects caught 
were immediately returned to the water. Insects 
collected were later preserved in 7 % formalin 
in plastic containers labelled according to 
sample point, description and collection date. All 
samples collected taken to the Entomology 
Laboratory and identified to species level using 
relevant aquatic arthropod taxonomic keys 
(Pennak, 1978; Merritt and Cummins, 1996; 
Needham et al., 2000; Heckman, 2002). 

 
Statistical Analysis: One-Way Analysis of 
variance (ANOVA) was used to test for statistical 
differences between the means of the 
physicochemical parameters of the three 
sampling stations. Turkey Pairwise test was also 
used for multiple comparisons of the means of 
the physicochemical parameters in order to 
identify the source of variation. Margalef’s 
Diversity (D) and Shannon-wiener’s diversity (H) 
indices were used to determine species richness 
and diversity. Evenness index (E) was used to 
observe the evenness of the species distribution 
to the maximum. 

 
RESULTS  
 
Water: The summary of the physico-chemical 
parameters is recorded in Table 1. The air 
temperature value ranged between 27.0oC and 
28.5oC. The lowest air temperature value was 
recorded in Station 1 in August 2015, while the 
highest air temperature value was recorded in 
station 2 in June 2015. ANOVA test showed that 
Station 1 was significantly different (F = 6.51, p 
< 0.05) from the other stations. The water 
temperature value ranged between 26.0oC and 
27.8oC. The lowest water temperature value 
was recorded in station 2 in June 2015 while the 

highest water temperature value was recorded 
in station 1 in July 2015. ANOVA test showed 
that there was no significant difference in water 
temperature (F = 0.11, p > 0.05) in all the 
stations. 

The pH value recorded during the study 
period ranged between 5.28 and 7.13. The 
lowest pH value (5.28) was recorded in station 2 
in August 2015 throughout the sampling period 
while the highest pH (7.13) was recorded in 
station 1 in June 2015. ANOVA test showed that 
Station 2 was significantly different (F=9.87, 
p<0.05) from the other stations. 

The electrical conductivity value ranged 
between 13.5 and 28.1 µS/cm. The lowest 
conductivity value was recorded in Station 1 in 
August 2015, while the highest conductivity was 
recorded in Station 2 in June 2015, throughout 
the study period. ANOVA test showed that 
Station 1 was significant different (F=292.6,   
p<0.05) from the other stations.  

The total dissolved solids (TDS) value 
ranged between 8.0mg/l and 18.5mg/l. The 
lowest TDS value was recorded in station 1 in 
June 2015 while the highest TDS value was 
recorded in station 3 in July 2015. ANOVA test 
showed that station 1 was significantly different 
(F = 2500.8, p<0.05) from the other stations. 

The dissolved oxygen (DO) value 
ranged between 6.2 and 7.2 mg/l. The lowest 
DO value was recorded station 2 in August 
2015, while the highest DO was recorded in 
station 1 in June 2015 throughout the study 
period. ANOVA test showed that Station 1 was 
significantly different (F=20.8, p<0.05) from the 
other stations. 

The biochemical oxygen demand (BOD) 
value ranged between 1.8 mg/l and 2.3 mg/l. 
The lowest BOD values were recorded station 1 
(July 2015) and station 2 (June and August 
2015), while the highest BOD values were 
recorded in station 2 (July 2015) and station 3 
(June 2015) throughout the study period. 
ANOVA test showed that there was no statistical 
difference (F=0.64, p>0.05) in all the stations. 
The salinity value ranged between 5.3 and 13.8 
mg/l. The lowest salinity value was recorded 
station 1 in August 2015, while the highest 
salinity was recorded in station 3 in July 2015 
throughout the sampling period.  
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Table 1: Summary of preliminary survey of physico-chemical characteristics of Anya River, 
Umudike, Abia State, Nigeria  

Means with different superscript in a row shows significant difference (p<0.05) indicated by Turkey Pairwise test, with range in 
parenthesis  

 
Table 2: Aquatic insects composition and 
distribution of Anya River, Umudike, Abia 
State, Nigeria 

 
Table 3: Diversity and other indices of 
aquatic insects in the study stations of 
Anya River, Umudike, Abia State, Nigeria 

 
 
 

 

ANOVA test showed that station 1 there was 
significantly different (F=917.7, p<0.05) from 
the other stations. The nitrate value ranged 
between 0.23 and 0.60 mg/l. The lowest nitrate 
value was recorded in station 1 in August 2015 
while the highest nitrate value was recorded in 
station 3 in June 2015. ANOVA test showed that 
there was no significant difference (F = 2.93, 
p>0.05) in all the stations. 

The phosphate value ranged between 
0.11 mg/l and 1.28 mg/l. the lowest phosphate 
value was recorded in station 1 in June 2015 
while the highest phosphate value was recorded 
in station 3 in August 2015. ANOVA test showed 
that there was no significant difference (F = 
0.39, p>0.05) in all the stations. 
 
Aquatic Insects: The overall insect 
composition, abundance, and distribution were 
presented in Table 2. Seven (7) taxa were 
identified from the sampled stations. A total of 
185 individuals were collected during the 
sampling period. Insect’s percentage 
composition of 25.4, 39.5 and 35.1 %, were 
recorded for Stations 1, 2 and 3, respectively. 
Diversity, taxa richness and evenness indices of 
various insects collected during period of 
sampling were shown in Table 3. 

 

Parameters Station 1 Station 2 Station 3 F-value FME 
Air temperature (oC) 27.4±0.37a 

(27.0-28.2) 
28.4±0.03b 

(28.4-28.5) 
28.4±0.67b 

(28.3-28.5) 
6.51* <35 

Water temperature (oC) 27±0.49 
(26.1-27.8) 

26.7±0.35 
(26.0-27.1) 

26.7±0.55 
(25.7-27.5) 

0.11 <35 

pH 7.08±0.04b 

(7.0-7.13) 
5.81±0.27a 

(5.28-6.18) 
6.45±0.21b 

(6.03-6.73) 
9.87* 6.5-8.5 

Conductivity (µS/cm) 13.7±0.16a 

(13.5-13.9) 
27.3±0.66b 

(26.0-28.1) 
20.1±0.18b 

(19.9-20.5) 
292.6* 1000 

Total 
Dissolved Solid( mg/l) 

8.1±0.1a 

(8.0-8.3) 
14.9±0.08b 

(14.8-15.1) 
18.2±0.12b 

(18.1-18.5) 
2500.8* 250 

DO (mg/l) 7.1±0.06a 

(7.0-7.2) 
6.3±0.09b 

(6.2-6.5) 
6.7±0.1b 

(6.5-6.8) 
20.8* >4.0 

BOD (mg/l) 1.97±0.09 
(1.8-2.1) 

1.97±0.17 
(1.8-2.3) 

2.13±0.09 
(2.0-2.3) 

0.64 40 

Salinity (mg/l) 5.5±0.15a 

(5.3-5.8) 
12.4±0.09b 

(12.3-12.6) 
13.5±0.18b 

(13.2-13.8) 
917.7* NS 

Nitrate (mg/l) 0.27±0.02 
(0.23-0.30) 

0.46±0.11 
(0.25.0.58) 

0.51±0.07 
(0.37-0.6) 

2.93 40 

Phosphate (mg/l) 0.42±0.3 
(0.11-1.01) 

0.28±0.04 
(0.19-0.33) 

0.60±0.34 
(0.23-1.28) 

0.39 5 

Aquatic Insects Stations Total 

1 2 3 
Coleoptera     
Dicranopselaphus 
variegatus 

35 - - 35 

Hydrophilus sp - - 30 30 
Hemiptera     
Lethocerus americanus 12 - - 12 
Aquarius  remigis - 18 35 53 
Odonata     
Anax sp - 19 - 19 
Enallagma sp - 8 - 8 
Diptera     
Chironomus sp. - 28 - 28 
Total 47 73 65 185 

Ecological Indices Stations  
 1 2 3 

Number of Individuals 47 73 65 
Number of Species 2 4 2 
Margalef’s Index (d) 0.259 0.699 0.239 
Shannon-Wiener Index (H) 0.568 1.305 0.690 
Evenness Index (E) 0.883 0.922 0.997 
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DISCUSSION 
 
The water quality status of the Anya River was 
significantly different in the three stations 
sampled except for Nitrate, phosphate, BOD and 
Water temperature. All the physico-chemical 
parameters are within acceptable limits except 
pH in Station 2. The physico-chemical qualities 
of water and food availability are important 
factors affecting the abundance of aquatic 
insects (Rueda et al., 2002; Nelson and Roline, 
2003; Zabbey and Hart, 2006). The increased 
human activities in Station 3 and wastewater 
discharges probably led to increase in BOD, 
TDS, phosphate, nitrate, salinity and decrease in 
DO at that site. Human activities and discharges 
in Station 2 also probably led to increase in 
electrical conductivity and decrease in pH and 
dissolved oxygen. The low values of DO 
concentration recorded in Stations 2 and 3, is an 
indication of deterioration of the water quality 
as a result of various anthropogenic activities in 
the stations (Oku et al., 2014).  Previous studies 
has shown that intense human activities 
resulting from discharge of organic pollutants 
into streams lead to increase in nutrients levels 
and in biochemical oxygen demand which in 
turn affects the distribution and abundance of 
aquatic insects (Atobatele et al., 2005; Zabbey 
and Hart, 2006; Arimoro et al., 2007 a,b). 

The 7 taxa of aquatic insects recorded 
in this study was poor compared with 13 taxa 
reported by Popoola and Otalekor (2011) in 
Awba Reserviour, 18 taxa reported by Oku et al. 
(2014) in Great Kwa River and 19 taxa reported 
by Edegbene et al. (2015) in River Chanchaga, 
Niger State, Nigeria. Hemipterans were the 
most abundant group in this study. This was in 
line with the works of Huang et al. (2010) in the 
Du river Basin in Northern Vietnam, 
Takhelmayum et al. (2013) in the Lower Reach 
of River Moirang, Manipur, North East India, 
Oku et al. (2014) in Great Kwa River, Southern 
Nigeria and Barman and Gupta (2015) in 
Bakuamari Stream, Chakras Hila Wildlife 
Sanctuary, Assam, North East India. 

 This is because most hemipterans are 
tolerant of pollution (Voshell, 2009). Station 2 
had better taxa richness and diversity indices 
than stations 1 and 3. The plausible reason for 

this is that there are no human activities except 
stormwater discharge there. Furthermore, the 
general water conditions of station 2 (good 
dissolved oxygen, low BOD and moderate 
amount of nutrients) may have translated to 
high biodiversity indices at that station. Station 
3 had better species evenness (0.997) than 
Stations 1 and 2. Anya River recorded a low 
abundance of aquatic insects. This study 
therefore addresses the need for more intensive 
study on the entire length of the river to fully 
comprehend the general fauna assemblages of 
the river. 
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