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INTRODUCTION 
Water-based ecosystems, such as rivers, lakes, bays, marshes, 

and waterfalls, are referred to as aquatic ecosystems, and they include 
an astounding variety of flora and fauna(Farooq & Siddiqui, 
2020)(Bloodworth et al., 2019). Water invertebrates, which may be 

observed with the naked eye or with the use of a microscope, are an 
essential indication of water quality (Helfrich et al., 2019)(Wu et al., 

2020)(Chen et al., 2022). In addition, water invertebrates, particularly 
benthic invertebrate species, have been an attractive focus of biological 
monitoring efforts because to their diverse, long-lived, and sedentary 

species that respond considerably to human impacts on aquatic 
ecosystem (Cairns & Pratt, 1993)(Clark et al., 2020)(Pagter et al., 2021). 
So the aquatic invertebrate species in the environment can be 
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Abstract 
 

The purpose of this study was to inventory benthic animals in various 

aquatic ecosystems in Peat Techno Park (PTP) of the University of 

Palangka Raya. Benthic animals found were studied for their role as 

indicators of aquatic productivity.  The research was conducted in a 

peat swamp forest in PTP. The research approach was a quantitative 

descriptive approach with an exploration method with direct 
sampling.  The sampling location included 9 (nine) stations and from 

each station 3 (three) samples were taken. The results showed that 

there were only 2 (two) macrozoobenthos groups on PTP peatlands, 

namely the Annelida and Insecta groups, where the most dominant 

was the Insecta group from the order Diptera and the Chironomidae 
family with the most abundant genus being the genus Chironomus. 

Stations that had a high abundance on stations 1, 2, 3, 7 and 9 with 

their respective habitats, were unploughed rice field, ploughed rice 

field, swamp, fish pond, and beje. Differences in the diversity and 

abundance of insect benthic animals at each observation station will 

be discussed. 
 
Keywords: Diversity, Macrozoobenthos, Habitat, Species. 
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determinants of the good and bad of the aquatic environment (Patang et 
al., 2018)(Ocaña et al., 2019)(Van Colen et al., 2021). 

However, the phylum Protozoa, Porifera, Arthropods, 
Platyhelmintes, Nemathelmintes, Annelids, Coelenterata, Mollusca, and 

Echinodermata constitute a group of invertebrates that do not have a 
spine(Gallo et al., 2016). (Sahidin et al., 2021) explain that invertebrates 
have a hard exoskeleton, hard spine but generally keel to protect their 

bodies. 
Whereas, the composition of aquatic invertebrates community 

and the use of such knowledge in assessment of the water quality 

condition of the aquatic ecosystem have been discussed and 
implemented in many countries (Rosenberg & Resh, 1993)(Mason, 

2002). In contrast, in Central Kalimantan, studies on aquatic 
invertebrate group are still limited so bioassessment using water 
invertebrate is poorly understood. Therefore, study on water 

invertebrate in several habitats in PTP University of Palangka Raya 
should be performed, so study on the relationship between the 

abundance of benthic invertebrates in the waters of PTP and the 
physico-chemical properties of water in the ecosystems, such as 
dissolved oxygen, temperature, and pH, was needed. 

 
METHOD 

The level of benthic invertebrate diversity and water quality 

influencing benthic invertebrate diversity in the Peat Techno Park (PTP) 
UPR area were investigated using a quantitative descriptive approach 

with reconnaissance methods, direct observation, and sampling.  
 
Study Site and Sampling 

Observation made in July-September 2022. PTP has 5 hectares 
land developed by UPR as a model of animal husbandry, integrated 

agriculture, including crop production, forestry and fisheries forestry.  
PTP location was shown in Figure 1. 
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Figure 1. Research Location in PTP Area  

The sampling stations were determined using a method of 

purposive sampling. Observations were based on the geographical 
representation of the waters, which contained 9 points of sampling 

stations, with each station containing three data collection locations. It 
was anticipated that the water area of the PTP would be reflected by the 
stations chosen for the investigation. The sites of the research samples 

were stations 1 (unploughed rice field), 2 (ploughed rice field), 3 
(marsh), 4 (connected ditch), 5 (ancient beje), 6 (natural peat swamp 
forest), 7 (fish pond), 8 (reservoir), and 9 (new beje). 

 
Data Collection  

At each specified monitoring station, environmental 

characteristics in the form of the physical and chemical state of water 
bodies were measured to collect data. The resulting measurement data 
were acquired via two methods: direct data measurement (in situ) and 

laboratory sample analysis. In situ measurements included water 
depth, temperature, pH, and dissolved oxygen (DO). 

The Petersen grab was used three times at a single water site to 
collect samples of the benthic invertebrate substrate by opening its 
mouth and putting it into the bottom of the water to collect benthic 

invertebrate substrate samples. The benthic invertebrate substrate 
sample was then placed in a plastic bag and washed with a benthic 
invertebrate net. The plastic bags were named after the sample waters 

for benthic invertebrates. 
All samples of benthic invertebrates were cleaned with a benthic 

benthos net. The debris was then placed in a plastic container 
containing a tiny quantity of water in order to gather the benthic 
creatures. On a substrate that had been scrubbed and placed in a 

plastic container, benthic invertebrate species were extracted with 
tweezers. The gathered organisms were then placed in a vial containing 
10% formalin in order to identify the benthic invertebrate animals. As 
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the creatures were collected, they were identified using a stereo zoom 
microscope, binocular microscopes, and an identification book. 

 
Identification and Counting of Benthic Invertebrates  

The identification of benthic invertebrates comprised of species 

identification and abundance estimation. Each monitoring station's 
samples were identified in the laboratory using a microscope. The 
observed benthic species were tallied, photographed, and their names 

and densities were recorded in the observation table.  
Aquatic invertebrate abundance was calculated using the formula 

proposed by (Odum et al., 2005): 

𝐾𝑖 =  
∑ 𝑋𝑖

𝐿
 

Where: 

Ki = abundance of invertebrates (ind/m2) 

Xi = number of invertebrate individuals at the station (individuals) 

L = area of the Petersen grab mouth (m2) 

The acquired data were then presented as abundance values in 

tables and line/bar graphs (total abundance and dominant species). 
Using diversity index analysis, the diversity of benthic invertebrates was 

determined. Diversity index (H') was computed using the following 
Odum-proposed formula (Gani et al., 2017): 

𝐻′ = − ∑ 𝑝𝑖 ln 𝑝𝑖

𝑠

𝑖=1

 

Where: 
pi = ni/N 

ni = Number of individuals of the 1st benthic invertebrate species 
N = Total number of benthic invertebrate individuals 

H' = Index of species diversity 
The diversity index value was used to determine water quality 

based on pollution levels (Ningrum & Kuntjoro, 2022)(Trisnaini et al., 

2018)(Ustaoğlu et al., 2020). If the value of diversity index was more 
than 3, then the degree of diversity was high, if the value was between 

1-3, then the value of the degree of diversity was moderate, and if it was 
less than 1, then the degree of diversity was low (Arazi et al., 
2019)(Dimenta et al., 2020)(Brugnoli et al., 2021). 
 
Uniformity Index (E) 

The evenness index (E) described the number of individuals 
between species in an invertebrate community. The more uniform the 
distribution of individuals between species, the more balanced the 

ecosystem. The uniformity index of aquatic invertebrates was calculated 
using the formula proposed by (Odum et al., 2005) as follows: 

𝐸 =
𝐻′

𝐻𝑚𝑎𝑘𝑠
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Where: 
E = index of uniformity 

H' = species diversity index 
H max = ln S 

S = number of species 
The uniformity index ranged from 0-1. If the value was close to 1, 

it meant that the distribution of individuals among species was 

uniform, while a value close to 0 meant that the distribution of 
individuals among species was uneven or certain species were 
dominant. 

 
Dominance Index 

The index of dominance of benthic invertebrate species was 

calculated using the formula proposed by (Odum et al., 2005) as 
follows: 

𝐷 = ∑ (𝑛/𝑁)𝑠
𝑖=1 ² 

Where: 

D = dominance index  
ni = number of individuals of type i 

N = total number of individuals 
The criteria for the value of dominance index were as follows: If D 

was close to 0, there was no dominant species and if D was close to 1, 
there was a dominant species. The dominance index (D) was used to 
evaluate the dominance of a particular species in an ecosystem. 

Dominance of a species large enough led to unstable or depressed 
ecosystem or community conditions. The categories of diversity, 

uniformity, and dominance index were shown in Table 1 (Laraswati et 
al., 2020): 

Table 1. Categories of value indeks 
Value Categories 

Diversity (H’) 
H’ < 2,0  

2,0 < H’ < 3,0 

H’ > 3,0 

 
Low 

Medium 

High 

Uniformaty (E) 

0,00 < E < 0,50  

0,50 < E < 0,75 

0,75 < E < 1,00 

 

Low 

Medium 

High 

Dominance (D) 
0,00 < D < 0,50  

0,50 < D < 0,75 

0,75 < D < 1,00 

 
Low 

Medium 

High 

 
Correlation Analysis 

Correlation analysis was used to see the correlation between 
physical and chemical parameters of water bodies on the value of 
plankton abundance. Correlation analysis included the relationship 

between water transparency and abundance of benthic invertebrates, 
temperature and abundance of benthic invertebrates, pH and 
abundance of benthic invertebrates, DO and benthic invertebrates. 
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For the correlation analysis or the analysis of the relationship 
between physico-chemical parameters and the abundance of benthic 

invertebrates, Spearman correlation analysis was used with the SPSS 
Statistic 24 software. The degree of relationship in this analysis was 

expressed by the correlation index value (0-1). 
In this study, the proposed hypothesis was: 

 H0: There was no significant relationship between benthic 

abundance and other research variables 

 H1: There was a significant relationship between benthic 

abundance and the other research variables 

The significance thresholds used were = 5% (0.05) and = 1% 

(0.01), with the following test criteria: 

 Rejected H0 if sig <  

 Accepted H0 if sig >  

 
RESULTS AND DISCUSSION 
Benthic Presentation and Abundance 

The results of the calculation of the abundance index of the 
organisms found at each site were presented in Table 2.  

Table 2. Number of Organisms Found at Each Station During 
Observation 

No Species 
Station 

∑ 
1 2 3 4 5 6 7 8 9 

1 Aelosoma 0 1 0 0 0 0 0 0 0 1 

2 Dero 0 1 1 1 1 1 7 1 1 14 

3 Slavina 0 0 0 0 0 0 1 0 0 1 

4 Traverelia 1 1 1 0 1 0 1 0 0 5 

5 Ephemerella 1 0 0 0 0 0 0 0 0 1 

6 Cinygma 1 0 0 0 0 0 0 0 0 1 

7 Procleon 0 1 0 0 0 0 0 0 0 1 

8 Isotoma 1 0 1 1 1 1 0 1 0 6 

9 Ephemerella 0 1 0 0 0 0 0 0 0 1 

10 Sialis 0 0 0 0 0 0 0 1 0 1 

11 Gomphus 0 0 0 1 0 0 0 0 1 2 

12 Hagenius 0 0 0 0 0 0 1 0 0 1 

13 Traverelia 0 0 1 0 0 0 0 1 0 2 

14 Neureclipsis 1 0 1 0 0 1 1 0 0 4 

15 Polycentropus 0 0 0 1 0 1 0 1 0 3 

16 Helochares 1 1 1 1 1 1 0 1 0 7 

17 Dytiscus 0 0 0 0 1 1 0 0 0 2 

18 Micridium 1 0 0 1 0 1 0 0 0 3 

19 Chironomus 25 3 17 1 1 4 7 1 2 61 

20 Polypedilum 1 1 1 0 0 1 3 1 1 9 

21 Dicrotendipes 0 0 0 0 0 0 1 0 0 1 

22 Microtendipes 1 1 2 1 0 1 0 0 1 7 

23 Clinotanypus 1 1 2 1 0 1 0 1 1 8 

24 Larsia 2 1 1 1 1 1 1 1 1 10 

25 Procladius 1 1 1 0 0 1 1 0 1 6 

26 Microspetra 1 1 4 0 1 1 1 1 0 10 
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No Species 
Station 

∑ 
1 2 3 4 5 6 7 8 9 

27 Culicoides 1 0 0 1 1 1 0 0 1 5 

28 Micronecta 0 0 0 1 0 1 1 0 0 3 

 
Total 40 15 34 12 9 19 26 11 10 

 
Table 1 showed that the most organisms overall were found at 

Station 1 (40 organisms) and the fewest at Station 5 (9 organisms). The 

most abundant organisms found belonged to Chironomus species (61 
organisms) and the least to Aelosoma, Slavina, Ephemerella, Cinygma, 
Procleon, Ephemerella, Sialis, Hagenius, Dicrotendipes, where 1 
organism was found each. Several benthic organisms found in research 
site were shown in Figure 2. 

 
Figure 2. Some Benthic Species Found on Research Sites 
The abundance index of the organisms found at the study site 

were presented in Table 2. It revealed that the organism with the 
highest abundance index was Chironomus at station 1 with a value of 

1085, followed by station 3 with a value of 738. The average value of the 
organism with the highest abundance index was Chironomus with a 

value of 287. The highest abundance was at station 1 of 1444, followed 
at station 3 with 1230, then station 7 with 909, and the lowest 
abundance was at station 5 with 108 point. 

Table 3. Number of observed benthic in each station during 
July-September 2022 

Organism 
Station 

Average 
1 2 3 4 5 6 7 8 9 

Annelida                     

Oligochaeta                     

Aelosoma 0 9 0 0 0 0 0 0 0 1 

Dero 0 18 18 18 9 9 303 9 9 44 

Slavina 0 0 0 0 0 0 9 0 0 1 

Insecta 
          

Ephemeroptera 
          

Traverelia 27 27 18 0 9 0 18 0 0 11 

Ephemerella 18 0 0 0 0 0 0 0 0 2 

Cinygma 9 0 0 0 0 0 0 0 0 1 

Procleon 0 9 0 0 0 0 0 0 0 1 

Collembola 
          

Isotoma 18 0 18 9 18 18 0 9 0 10 

Ephemerella 0 9 0 0 0 0 0 0 0 1 

Megaloptera 
          

Sialis 0 0 0 0 0 0 0 9 0 1 

Odonata 
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Organism 
Station 

Average 
1 2 3 4 5 6 7 8 9 

Gomphus 0 0 0 9 0 0 0 0 18 3 

Hagenius 0 0 0 0 0 0 9 0 0 1 

Ephemeroptera 
          

Traverelia 0 0 9 0 0 0 0 9 0 2 

Trichoptera 
          

Neureclipsis 27 0 18 0 0 9 9 0 0 7 

Polycentropus 0 0 0 9 0 9 0 9 0 3 

Coleoptera 
          

Helochares 36 9 18 9 9 27 0 9 0 13 

Dytiscus 0 0 0 0 9 9 0 0 0 2 

Micridium 9 0 0 18 0 18 0 0 0 5 

Diptera 
          

Chironomus 1085 134 738 18 9 169 311 36 80 287 

Polypedilum 27 9 9 0 0 27 125 9 9 24 

Dicrotendipes 0 0 0 0 0 0 45 0 0 5 

Microtendipes 27 9 63 18 0 27 0 0 9 17 

Clinotanypus 36 27 89 9 0 9 0 9 18 22 

Larsia 54 36 18 18 18 9 27 9 18 23 

Procladius 36 9 36 0 0 27 9 0 9 14 

Microspetra 18 9 178 0 9 27 36 9 0 32 

Culicoides 18 0 0 9 18 9 0 0 9 7 

Hemiptera 
          

Micronecta 0 0 0 9 0 9 9 0 0 3 

Total 1444 313 1230 153 108 411 909 126 179 
 

There were only 2 (two) macrozoobenthos groups on PTP peat 
bogs, namely Annelida and insects. This was in contrast to several 

research findings, which stated that peatlands were a good habitat for 
many invertebrates [17]. In addition, the most dominant group in insect 

belonged to the ordo Diptera, and family Chironomidae with the most 
common genus Chironomus. Conversion of peat swamp forest to rice 
fields and fish ponds promoted greater diversity and abundance of 

macroinvertebrate communities, with the depth significantly affecting 
them. 

 
Diversity, Uniformity and Dominance Indexes 

The diversity index, uniformity, and dominance at each 
observation site during the 4 months of observation were shown in 

Figures 3, 5, and 5, respectively. 
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Figure 3. Benthic Diversity Index at Each Observation Station 

 
Figure 4. Benthic Uniformity Index at Each Observation Station 

 
Figure 5. Benthic Dominance Index at Each Observation Station 

Figure 3 showed that the highest benthic abundance was found 

at Station 1 with 1444, followed by Station 3 with 1230 and Station 7 
with 909. The lowest benthic abundance was found at Station 5 with 
108. The diversity values at all observation stations were categorized 

into the low value, with the highest H value at station 1 at 1,336 and 
then at station 6 at 1,290. The lowest H’ value was at station 5 with 
0.589. 

Figure 4 showed the diversity values at all observation stations 
that fall into the low category, with the highest H value at station 1 at 

1,336 and then at station 6 at 1,290. The lowest H’ value was at Station 
5 with 0.589. Overall, diversity at all stations was in the low category 
with an H-value of 0.921. The highest uniformity index was at station 6 
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with an E value of 0.899 while the lowest uniformity index was at 
station 7 with an E value of 0.401. 

Figure 5 showed that the highest dominance index was found at 
station 8 with D value of 0.689, followed by station 7 with 0.679. The 

lowest D value was at station 6 with 0.327. 
 

Correlation Test 
Table 3 described the correlation between benthic abundance 

with temperature, pH, depth, and DO of water body in research site. 
Significant results were shown for the relationship between abundance 
and depth with the calculated r value of 0.429 (negative direction) and 

sig value of 0.003 (less than 005 and less than 0.1). 
The value of correlation coefficient was 0.429, which means that 

there was a moderate correlation between abundance and depth. The 
negative direction indicated a non-unidirectional relationship, i.e. when 
depth increases, abundance decreases and vice versa. The sig value was 

0.003, which means that there was a significant relationship between 
depth and abundance (at 5% and 10% significance levels). 

Table 4. Spearman correlation test 

variable r count Sig 
 

5% 10% 

temperature -0.041 0.789 - - 

pH -0.234 0.122 - - 

Depth -0.429 0.003 Significant Significant 

DO 0.225 0.137 - - 

Significant results were shown in the relationship between 
benthic abundance and water temperature at station 5, with a 

calculated r value of 0.973 (negative direction) and a Sig of 0.005 (less 
than 005 and less than 0.1). The correlation coefficient was 0.973, 
indicating that there was a very strong relationship between benthic 

abundance and temperature. The negative direction indicated a non-
unidirectional relationship, i.e., when temperature increases, benthic 
abundance decreases and vice versa. The sig value was 0.005, which 

means that there was a significant relationship between temperature 
and benthic abundance (at the 5% and 10% significance levels). 

Significant results were also seen in the relationship between 
benthic abundance and water depth at Station 2, with a calculated r 
value of 0.821 (negative direction) and a Sig of 0.089 (less than 0.1). The 

correlation coefficient was 0.821, indicating that there was a very strong 
relationship between benthic abundance and water depth. The negative 

direction indicated a non-unidirectional relationship, i.e., as depth 
increases, abundance decreases and vice versa. The sig value was 
0.089, which means that there was a significant relationship between 

depth and abundance (at a 10% significance level). 
Finally, significant results were shown in the relationship between 

benthic abundance and the DO value at station 7, with a calculated r 

value of 0.872 (positive direction) and a Sig of 0.054 (less than 0.1). The 
correlation coefficient was 0.872, indicating that there was a very strong 
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relationship between abundance and DO. The positive direction 
indicated a unidirectional relationship, i.e., when DO increases, 

abundance increases and vice versa. The sig value was 0.054, which 
means that there was a significant relationship between DO and 

abundance (at 10% significance level) (Danise et al., 2019)(Girard & 
Edmunds, 2023). 

This study found that temperature and water depth had a 

significant effect on benthic abundance at the study site, which was in 
line with previous findings(Danovaro et al., 2016)(Pansch et al., 
2018)(Henseler et al., 2019)(Hammond et al., 2020). Temperature and 

water depth were interrelated factors that influenced the number and 
diversity of benthic species. Temperature was generally related to the 

amount of light penetrating the bottom and the type of land cover over 
the bottom. For open land, such as agricultural land, temperature and 
water depth were limiting factors for benthic tolerance to the 

environment (Rafi’i & Maulana, 2018)(Bayba et al., 2022)(Liu et al., 
2022). The value of DO also had a significant effect on benthic 

abundance. This was consistent with previous findings (1, 2, 3, 4) that 
emphasized the need to regulate oxygen levels in aquaculture ponds to 
allow abundance of benthos, which was an indicator of soil suitability 

for agriculture. Oxygen was also needed by aquatic fauna, such as fish, 
which were widely farmed by farmers along with agricultural crops such 
as rice. The amount of oxygen available in water affected the diversity 

and variety of organisms living in the ecosystem (Zenteno et al., 
2019)(Sanchis et al., 2021)(Becker et al., 2020). Meanwhile, pH did not 

have a significant effect on benthic abundance because pH was 
relatively uniform at each research station. 

 

CONCLUSION 
There were only 2 (two) macrozoobenthos groups on PTP peat 

bogs, namely Annelida and insects. The most dominant group in insect 

belonged to the ordo Diptera, and family Chironomidae with the most 
common genus Chironomus. Conversion of peat swamp forest to rice 

fields and fish ponds promoted greater diversity and abundance of 
macroinvertebrate communities and water depth significantly affecting 
them. Benthic organisms were particularly abundant in Station 1 

(unploughed rice field), Station 2 (ploughed rice field), Station 3 (peat 
swamp forest), Station 7 (fish pond), and Station 9 (new beje). The 

benthic diversity index was low at all sites with H' < 1. The optimal 
environment parameter values of water temperature, pH, DO, and water 
depth for benthic growth were 27.2-37.2⁰C, 4.9-6.6, 2.0-4.5 mg/L, and 

17-125 cm, respectively.  
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