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ABSTRACT 
A biomonitoring study of River Jatinga located in south Assam, north east India was conducted 
for the first time. The study aimed to evaluate water quality of the river in different stretches using 
aquatic insect as bioindicators. Insect samples were collected from selected sites of midstream and 
downstream of the river during monsoon- post monsoon, 2018 and winter- pre monsoon, 2019. A 
total of 25 families of aquatic insects recorded from 8 orders; Gerridae was eudominant in mid-
stream across all the seasons with highest percentage in winter. Hemiptera, the most diverse group 
was represented by six families with highest relative abundance. The study found that although 
both the sites were represented by same functional feeding groups, there were seasonal and spatial 
variations in the families of insects and their percentage occurrences. All the biotic indices, 
BMWPTHAI, SIGNAL2 scores, EPT % and HFBI have shown relatively better quality of water of 
the River Jatinga in the midstream than that in the downstream during monsoon and post monsoon 
seasons. Presence/absence and abundance of certain insect groups can provide information about 
health of the river. 

Keywords: Jatinga River, Bioindicators, Eudominant, Gerridae, Functional feeding group 

  Aquat Res 4(4), 363-375 (2021)  •  https://doi.org/10.3153/AR21031   Research Article 

https://orcid.org/0000-0003-4277-7451
https://orcid.org/0000-0002-2738-6789
https://doi.org/10.3153/AR21031
https://doi.org/10.3153/AR21031
https://doi.org/10.3153/AR20015
mailto:susmita.au@gmail.com
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
http://aquatres.scientificwebjournals.com/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3153/AR21031


 
 

 

 

Aquat Res 4(4), 363-375 (2021)  •  https://doi.org/10.3153/AR21031                                                         Research Article 

364 

Introduction
Freshwater systems are rich in biological diversity but these 
days a majority of the aquatic fauna is under threat because 
of human activities (Meyer et al., 1999). Millions of people 
depend on the goods and services of freshwater systems like, 
rivers, streams, lakes, wetlands etc. and daily supply of clean 
fresh water is needed in every human existence (Barathy et 
al., 2021). Unfortunately, in some areas people still consume 
polluted and contaminated water without any treatment (Art-
hington et al., 2010). Currently, surface water pollution is 
increasing and as a result human and ecosystem health is de-
teriorating gradually (Aazami et al., 2020). Hence assessment 
of river health is very essential as organic and inorganic pol-
lution is on rise affecting human health as well as freshwater 
faunal diversity. Biomonitoring is the “systematic use of li-
ving organisms or their responses to determine the condition 
or changes of the environment” (Oertel and Salanki, 2003). 
Many countries have a long history of using macroinverteb-
rates to monitor the ecological status of river ecosystems 
(Hellawell, 1986; Li et al., 2010; Birk et al., 2012; Carter et 
al., 2017; Musonge et al., 2020; Akyildiz and Duran, 2021; 
Eriksen et al., 2021). Studies on the potential use of benthic 
macroinvertebrates as bioindicators for river ecosystems also 
have been broadly reported in literature (Rosenberg and 
Resh, 1993; Mustow, 2002; Ganguly et al., 2018; Aazami et 
al., 2019; Mahmoud and Riad, 2020). 

Aquatic insects are important component of benthic macroin-
vertebrates who spend their life or some part of their life in 
water. Being highly specialized they represent less than 1% 
of the total animal diversity (Pennak, 1978). They are known 
to play a very significant role in the processing and cycling 
of nutrients as they belong to several specialized feeding 
groups such as shredders, filter feeders, deposit collectors, 
and predators (Rosenberg and Resh, 1993). Some of the 
aquatic insects are very sensitive to pollution, while others 
are tolerant and many species are very susceptible to pollu-
tion or alteration of their habitat (Merritt and Cummins, 
1996). Macroinvertebrates are vital indicators of the changes 
in freshwater habitats and family-level identification can be 
valuable in evaluation of water quality (Aazami et al., 2020). 
In northeast India though surface water pollution is on rise, a 
few studies on biomonitoring of streams and rivers have been 
recorded (Takhelmayum et al., 2013; Barman and Gupta, 
2015; Marwein and Gupta, 2018). 

The River Jatinga originating from the Jatinga village, Dima 
Hasao district of Assam flows all the way through the western 
boundary of the Barail Wildlife Sanctuary, Assam and joins 
River Barak, the second largest river of Assam (Figure 1). 
The district comprises geographic area of 3786 sq. km and 

57.86 % of it is under forest cover (FSI, 2019). The Tea based 
agroforestry at the riverbank of midstream provides employ-
ment opportunities to the local people to sustain their liveli-
hoods. Cultivation of seasonal crops at the bank and catch-
ment area of the river strengthen the economic status of the 
riverine villagers. Since there is paucity of data on this im-
portant river of south Assam, we have attempted to generate 
baseline information on the aquatic insect community of the 
river and monitor water quality using aquatic insects as bio-
indicators. Various biotic indices such as Biological Monitor-
ing Working Party Score (BMWPTHAI), Average Score per 
Taxon (ASPTTHAI), percentage of Ephemeroptera, Plecop-
tera, Trichoptera (%EPT), Hilsenhoff family biotic index 
(HFBI) and Stream Invertebrate Grade Number Average 
Level (SIGNAL2) were used. It is expected that this study 
would give insight of the water quality of the river, which is 
supposed to be pristine. 

Material and Methods 
Study Area and Collection of Aquatic Insects 

The River Jatinga flows through evergreen and deciduous 
forest area with varied flora and fauna. The selected study 
sites of River Jatinga are midstream of the river at Damcherra 
in Cachar district and downstream at Borkhola in Cachar dis-
trict (Table 1). The selected study sites, midstream and down-
stream of the river (Figure 2), on both the sites have hillocks 
and there are small villages in the foothills. Villagers are 
mostly dependent on the river as a source of their revenue 
generation and enjoy the ecosystem services of the river. 
River bank is mostly utilized for agricultural practices in 
downstream. Jhum cultivation is the usual practice in the sur-
rounding hilly region of midstream area and also a few tea 
gardens nearby. Midstream site is also rich in riparian vege-
tation. 

Aquatic insects were collected by using “kick-net method” 
and “all out search method” from the midstream and down-
stream of River Jatinga during monsoon, post monsoon 2018 
and winter, pre monsoon 2019. Sampling was done by taking 
three, 1-minute kick-net samples (mesh opening: 180μm; 
area 1m2). The kick-net is held against water current and an 
area of (1m2) in front of the net is disturbed for one minute 
(Brittain, 1974; Subramanian and Sivaramakrishnan, 2007). 
All out search method is used when water flows through boul-
der and cobble with high turbulence. Aquatic insects were 
collected from 10 square meter area for one hour. Within the 
sampling area, aquatic insects were searched in all the possi-
ble substrata such as boulders, cobbles, leaf litter and dead 
wood. A sable hairbrush or forcep was used for collection of 
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all samples (Subramanian and Sivaramakrishnan, 2007). Af-
ter collection, insects were preserved in 70% ethanol. Col-
lected samples were examined under a motic stereozoom mi-
croscope and identified upto family using standard taxonomic 

literature (Merritt and Cummins, 1996; Subramanian and Si-
varamakrishnan, 2007; Thirumalai, 1999; Choate, 2003; 
Bouchard, 2009; Boonsoong and Braasch, 2013). 

 

 

Figure 1. Map showing midstream and downstream of River Jatinga. Map not to scale.
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Figure 2. Photographs of midstream and downstream of River Jatinga. [A] Midstream, [B] Downstream. 
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Table 1.  Description of midstream and downstream of River Jatinga 

Site Lattitude, longitude 
and altitude 

Riparian vegetation Habitat types (mm) Riverine settlement type 

Midstream 
(Damcherra, 

Cachar 
District) 

N 25̊ 00′ 6.67″ 
E 92̊ 45′ 0.70″. 

28 m MSL. 

Camellia sinensis, Polygonum 
sp., Melia azadirach, Colocasia 
sp., Fern sp.,  various types of  
orchid   species, various grass     

species, Bambusa sp.etc 

Cobbles (≤82 mm), pebbles 
(≤34 mm), granule (≤3 mm, 
sand (≤ 2mm), silt (≤0.06 

mm), clay (≤0.004 mm) and 
few boulder (≤390mm) 

Hillock, Tea garden, home   
garden, river bank agricultural 

cultivation (Cucurbitaceae,  
Solanaceae, Liguminosae etc.) 

Downstream 
(Borkhola, 

Cachar district) 

N 24̊ 55′ 52.1″ 
E 92̊ 45′ 15.2″. 

18 m MSL. 

Bambusa sp., various types of 
agricultural crops, various types 

of herbs, shrubs and trees. 

Sand, silt and clay (≤2mm) River bank agricultural         
cultivation (Cucurbitaceae,  
Solanaceae, Liguminosae,  

Brassicaceae, leafy greens, root 
crop etc.), home garden, grazing 

land, wet paddy cultivation. 

Data Analysis 

The dominance status of different families was worked out 
following Engelmann’s scale based on relative abundance 
(Engelmann, 1978). Diversity indices such as Shannon-wie-
ner diversity index and Margalef’s richness index were car-
ried out using PAST 3.14 software version for Windows 10 
(Adu and Oyeniyi, 2019). 

The biological monitoring working party score (BMWPTHAI) 
can be obtained by summing the individual scores of all fam-
ilies present. Score values for individual families reflect their 
pollution tolerance (Mandaville, 2002). The Average Score 
per Taxon (ASPTTHAI) is calculated by dividing the score by 
the total number of scoring taxa (Mandaville, 2002). A high 
ASPTTHAI usually characterizes clean sites with relatively 
large numbers of high scoring taxa. Stream Invertebrate 
Grade Number-Average Level (SIGNAL 2) was calculated 
by total grade of aquatic insect families multiplied by the 
weight factor divided by total weight factor of aquatic insect 
family. A weight factor was determined for each type of ma-
croinvertebrate, considering the number of specimens col-
lected (Chessman, 2003). The percentage occurrence of 
Ephemeroptera, Plecoptera and Trichoptera (% EPT) were 
also calculated (Subramanian and Sivaramakrishnan, 2007). 
Hillsenhoff family biotic index (HFBI) was developed by 
Hilsenhoff (Hilsenhoff, 1988) to summarize the various tol-
erances of the benthic arthropod community with a single 
value. Tolerance values for families range from 0–10. Value 
increases as water quality decreases (Table 2). 

Results and Discussion 
A total of 25 families of aquatic insects belonging to 8 orders 
were recorded in both midstream and downstream during the 
study period (Table 3). The number of families recorded in 

midstream and downstream is 20 and 14 respectively. 
Aphelocheiridae, Notonectidae, Gyrinidae, Psephenidae, 
Ephemeridae, Lepidostomatidae, Perlidae, Gomphidae, Eu-
phaeidae, Tipulidae and Corydalidae were found only in mid-
stream and Caenidae, Elmidae, Dytiscidae and Veliidae were 
recorded only in downstream. The common aquatic insect 
families found in both midstream and downstream are Gyrin-
idae, Corixidae, Dytiscidae, Hydrophilidae, Baetidae, Hepta-
geniidae, Hydropsychidae, Libellulidae, Culicidae and Chi-
ronomidae. Hemiptera, the most diverse group represented by 
six families was followed by Coleoptera, Ephemeroptera and 
Odonata. Highest number of Hemipteran families and their 
highest relative abundance were also recorded in Moirang 
River of Manipur, India (Takhelmayum et al., 2013) 

Table 2.  Evaluation of water quality using family level biotic 
index (Hilsenhoff 1988) 

HFBI Water quality Degree of organic pollution 
0.00-3.75 Excellent Organic pollution unlikely 
3.76-4.25 Very good Possible slight organic pollution 
4.26-5.00 Good Some organic pollution probable 
5.01-5.75 Fair Fairly substantial pollution likely 
5.76-6.50 Fairly poor Substantial pollution likely 
6.51-7.25 Poor Very substantial pollution likely 
7.26-10.00 Very poor Severe organic pollution likely 

During monsoon season, 7 orders, 8 families and 46 individ-
uals of aquatic insects were found in midstream and 3 orders, 
4 families and 15 individuals in downstream. Again, during 
post monsoon a total of 6 orders, 7 families and 102 individ-
uals were found in midstream and 4 orders, 5 families and 34 
individuals in downstream. In winter, 4 orders, 7 families and 
76 individuals were found in midstream while 4 orders, 6 
families and 98 individuals found in downstream. During pre 
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monsoon, 4 orders, 6 families and 36 individuals were found 
in midstream and 5 orders, 8 families and 40 individuals in 
downstream (Figure 3). Both highest and lowest number of 
order and family were found in monsoon, highest in mid-
stream and lowest in downstream. Density was found highest 
in midstream during post monsoon and lowest in downstream 
during monsoon season (Figure 3). Takhelmayum et al. 
(2013) in a study on River Moirang found that highest density 
was directly proportional to the seasonal fluctuations of water 
level and availability of food resources. According to Aru-
nachalam et al. (1991), leaf packs and algal biomass are the 
high-quality food resources for most of the benthic macroin-
vertebrates and very important energy source for stream com-
munities. The highest insect density in the post monsoon in 
midstream could be attributed to high algal biomass in the 
stream in the same season. High temperature of water and air 
during post monsoon might have also played a role. The sea-
sonal differences in the abundance of aquatic insects in 
streams are largely governed by temperature (Gupta and Mi-
chael, 1983). The distribution, abundance and diversity of the 
aquatic insects are affected by intra and inter specific compe-
tition plus tolerance capacity of organisms to changing envi-
ronmental variables of water (Habib and Yousuf, 2012).  

Shannon-Wiener diversity index of both the midstream and 
downstream ranged between 1.02–1.47 during the study pe-
riod (Figure 5). In the midstream, it ranged from 1.05–1.31, 
where highest value recorded during pre monsoon and lowest 
recorded in post monsoon. In the downstream, Shannon-Wie-
ner diversity index (H′) ranged from 1.02–1.47 where, high-
est value recorded during pre monsoon and lowest recorded 
in the monsoon season. Values above 3.0 indicate stable hab-
itat and values under 1.0 indicate that there is pollution of 
habitat structure (Turkmen and Kazanci, 2010). The diversity 
index value greater than 1 in both the sites during the study 
period indicated moderate pollution of the river as seen in 
other studies (Takhelmayum et al., 2013; Sandin and John-
son, 2000). Margalef’s richness index (Figure 5) ranged from 
2.99–5.25 where highest score recorded during winter and 
lowest score recorded in the post monsoon season in the mid-
stream while in the downstream it ranged from 2.51–4.37 
where, highest score recorded during pre monsoon and lowest 
in the winter season. Score more than 3 indicates ‘clean’ con-
dition; score less than 1 indicates ‘severe’ pollution and inter-
mediate score indicates ‘moderate’ pollution of water (Lenat 
et al., 1980).  

Based on Engelmann scale (Engelmann, 1978) (Table 3), in 
all the four seasons in the midstream Gerridae was eudomi-
nant in all the seasons ranging from 58.33% to 72.5% fol-
lowed by Heptageniidae (13.04%) while Corixidae recorded 

eudominant in the downstream followed by Veliidae as dom-
inant during monsoon. Eudominance of Gerridae in the mid-
stream in all the seasons is related to their wide preference of 
laying and attaching eggs to the vegetation and stone surface 
etc. Moreover, during hibernation, Gerridae usually use leaf 
litter, rocks and other sheltered sites near water (Stonedahl 
and Lattin, 1982). Thus, Gerridae preferred midstream be-
cause of the substratum type and rich riparian vegetation. Alt-
hough Corixidae was eudominant in the monsoon in the 
downstream, in the post monsoon it was replaced by Chiron-
omidae as eudominant group followed by Corixidae as dom-
inant. However, in the winter season Corixidae regained its 
eudominant status in the downstream (Table 3).  

Aquatic insects were classified in to functional feeding 
groups (FFG) on the basis of ecosystem functioning, as they 
belong to several specialized feeding groups and from their 
relative abundance, we assess the impact of anthropogenic 
activity on freshwater ecosystem (Marsese et al., 2014). The 
FFG of the stream insects show deviation across habitat 
(Subramanian and Sivaramakrishnan, 2005). In the mid-
stream, the main FFG was predators (67.65%–91.25%) fol-
lowed by scrapers (13.04%–22.55%) whereas in the down-
stream piercers-herbivores, predators/scrapers (17.65%–
68.37%) was the main functional feeding groups followed by 
collectors-gatherers and filterers, predators (8.16%–64.71%) 
during study periods (Table 4). The predators were repre-
sented by Gerridae, Notonectidae, Mesoveliidae, Veliidae, 
Aphelocheiridae, Dytiscidae, Gyrinidae, Perlidae, Gomphi-
dae, Libellulidae, Euphaeidae, Corydalidae and scrapers were 
represented by Psephenidae and Heptageniidae. Although 
both the sites were represented by same FFGs, there were sea-
sonal and spatial variations in their percentage occurrences. 
Thus, meager percentage occurrence of scrapers (6.67%) (Ta-
ble 4) in the downstream in monsoon and absence in other 
seasons can be explained by the fact that downstream habitat 
is always dominated by sand and their mouthparts are not 
equipped for collection of food from such habitat. According 
to Brasil et al. (2014), their mouthparts are specialized for 
removing materials adhered to the substrate like stones/boul-
ders found in the upper stretches. The study found that the 
relative abundance of the families of order Hemiptera was 
found highest and mostly represented by predators as re-
vealed in other studies also in northeast India (Takhelmayum 
et al., 2013; Barman and Gupta, 2015). Hemipterans are suc-
cessful in all the possible aquatic environments as they pos-
sess oar like hind legs for swimming, can walk on surface 
water, breathe by the means of an air store and have promi-
nent eyes (Barman and Gupta, 2015). 
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,  

Figure 3. Total number of order, family and individuals of aquatic insects of River Jatinga during 2018-2019; Mon- Monsoon, 
PoM- Post monsoon, Win- Winter, PrM- Pre monsoon. TNO- Total number of order, TNF- Total number of family 
and TNI- Total number of individual. 

 

Figure 4. Seasonal insect density (mean±SD) in midstream and downstream of Jatinga River during 2018-2019.

 

Figure 5. Seasonal variations of diversity indices of aquatic insects of the midstream and downstream of Jatinga River during 
2018-2019.
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BMWPTHAI score indicated ‘moderate’ water condition in 
midstream and ‘poor’ condition at downstream during mon-
soon, post monsoon and winter season whereas, ‘poor’ water 
condition recorded at midstream and ‘moderate’ condition 
recorded in downstream during the pre monsoon season (Ta-
ble 5). Presence of good number of EPT groups in midstream 
revealed good condition of water quality during study period, 
as a result midstream found high BMWPTHAI score than 
downstream (Chaw et al., 2018). The BMWPTHAI score pro-
vides single value, at the family level of the aquatic insect 
tolerance to pollution. The greater their tolerance towards 
pollution the lower is their BMWPTHAI score (Mustow, 2002; 
Mandaville, 2002). 

‘Clean water’ recorded at both the midstream and down-
stream during monsoon season as per ASPTTHAI score. Dur-
ing post monsoon and winter season, midstream and down-
stream indicated ‘doubtful quality’ and ‘probable moderate 
pollution’ respectively. But in the pre monsoon season mid-
stream recorded ‘clean water’ and downstream recorded ‘se-
vere pollution’ (Table 5). If ASPTTHAI score is greater than 6 
then ‘clean water’, 5–6 ‘doubtful quality’, 4–5 ‘probable 
moderate pollution’ and less than 4 then ‘probable severe pol-
lution’ (Mandaville, 2002). SIGNAL2 score indicated 
‘healthy habitat’ for midstream and ‘severe pollution’ for 
downstream in both monsoon and post monsoon season. Sim-
ilarly, it indicated ‘Moderate’ and ‘severe pollution’ at mid-
stream and downstream during winter and pre monsoon, re-
spectively (Table 5). A SIGNAL2 score gives an indication 
of water quality in the river from which the sample was col-
lected. Each type of macroinvertebrate has a grade number 
between 1 and 10, low-grade number indicates macroinverte-
brate is tolerant towards pollution and higher the number, the 
greater the average sensitivity (Chessman, 2003).  

The % of EPT recorded ‘moderate’ condition of the water, 
26.09% in monsoon and 29.41% in post monsoon in the mid-
stream while ‘poor’ condition 6.7% in monsoon and 5.9% in 

post monsoon in the downstream (Table 5). Studies on three 
streams of Terengganu, Malaysia also revealed good quality 
of river water by the presence of major aquatic insect taxa i.e. 
Ephemeroptera, Plecoptera and Trichoptera (Wahizatul et al., 
2011; Azmi et al., 2018). Presence of high % of EPT com-
munities represent a good quality stream as EPT communities 
are prevalent in undisturbed streams and exhibit low toler-
ance towards water pollution (Chaw et al., 2018). In the pre-
sent study, % of EPT in the midstream is low though com-
pared to downstream it is higher indicating relatively better 
status of water quality in the midstream.  HFBI recorded 
‘good’ condition of water quality in the midstream during 
monsoon and post monsoon season (4.46 and 4.83), while 
‘fairly poor’ and ‘poor’ (6 and 7.12) water quality recorded 
in downstream during the monsoon and post monsoon season 
respectively. ‘Fair’ (5.06–5.5) water condition recorded at 
both the midstream and downstream in the winter and pre 
monsoon season respectively (Table 5). 

All the biotic indices such as BMWPTHAI and SIGNAL2 
scores, EPT % and HFBI have shown relatively better quality 
of water of the River Jatinga in the midstream than that in the 
downstream during monsoon and post monsoon seasons. 
Sand mining activity nearly 5 kilometers upwards from the 
downstream might have impacted the water quality of the 
downstream. Sand mining not only deteriorate water quality 
but also change the richness and diversity of aquatic commu-
nity (Bhattacharya et al., 2019). Other anthropogenic activi-
ties of the villagers include domestic work, fishing, recrea-
tional activities, input of agricultural waste and pesticide 
from the riverbank agricultural activities. In the winter and 
pre monsoon, water quality was seen to have further deterio-
rated in both the stretches, which may be due to lack of rain-
fall and thus nutrients concentrated. 
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Table 3. Seasonal variations in aquatic insect families, functional feeding groups and dominance status (Engelmann, 1978) of the midstream (MS) 
and downstream (DS) of River Jatinga during 2018-2019 

Order Family FFG Midstream Downstream 
Mon PoM W PrM Mon PoM W PrM 

Hemiptera 

Gerridae Pr 67.39% (ED) 65.69% (ED) 72.5% (ED) 58.33% ED) - 5.88% (SD) - 5% (SD) 

Notonectidae Pr - - 1.25% (R) 8.33% (SD) - - - - 

Mesoveliidae Pr - - - - - - - 2.50% (R) 

Veliidae Pr - - - - 26.67% (D) - - - 

Aphelocheiridae Pr - - 2.5% (R) 8.33% (SD) - - - - 
Corixidae Pc-Hb, Pr/Sc - - 2.5% (R) - 60% (ED) 17.65% (D) 68.37% (ED) 50% (ED) 

Coleoptera 

Dytiscidae Pr (L and A) - - - - - - 4.08% (SD) - 

Gyrinidae Pr (L and A) - - 12.5% (D) - - - - - 

Psephenidae Sc (L) - 0.98% (SR) - - - - - - 

Elmidae 
CG, Sc, Sh-Hb 
(L and A) - - - - - - - 2.50% (R) 

Hydrophilidae Pr (L), CG (A) 2.17% (R) - - - 6.67% (SD) - 15.31% (D) 20% (SD) 

Ephemeroptera 

Baetidae CG 4.35% (SD) 5.88% (SD) - 13.89% (D) - - - 2.50% (R) 

Ephemeridae CG - - 1.25% (R) - - - - - 

Caenidae CG - - - - - - 2.04%(R) - 

Heptageniidae Sc 13.04% (D) 21.57% (D) - - 6.67% (SD) - - - 

Trichoptera 
Hydropsychidae Ft, Pr and Sc (S) 2.17%(R) 1.96%(R) - - - 5.88% (SD) - - 
Lepidosto-
matidae Sh-Dt - - - 2.78% (R) - - - - 

Plecoptera Perlidae Pr 6.52% (SD) - - - - - - - 

Odonata 
Gomphidae Pr - - 1.25%(R) - - - - - 

Libellulidae Pr - 1.96% (R) 1.25%(R) 8.33% (SD) - 5.88% (SD) - 2.50% (R) 

Euphaeidae Pr 2.17% (R) - - - - - - - 

Megaloptera Corydalidae Pr 2.17% (R) - - - - - - - 

Diptera 
Tipulidae Sh-Dt, CG - - 2.5% 

(R) - - - - - 

Culicidae Ft and CG - - 1.25% (R) - - - 2.04% (R) - 

Chironomidae CG and Ft, Pr - 1.96% (R) 1.25% (R) - - 64.71% (ED) 8.16% (SD) 15% (D) 
Mon- Monsoon, PoM- Postmonsoon, W-Winter, PrM-Premonsoon, FFG- Functional Feeding Group, RA <1.0% = Subrecedent (SR);1.1% – 3.1% = Recedent (R);3.2% – 10.0% = 
Subdominant (SD); 10.1% – 31.6% = Dominant (D); 31.7% – 100% = Eudominant (ED), Pr- Predators, Pc- Piercers, Hb- Herbivores, Sc- Scrapers, CG- Collectors-Gatherers, L- 
Larvae, A- Adult, Sh- Shredders, Ft- Filterers, Dt- Detritivores 
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Table 4. Functional feeding groups (%) of midstream and downstream during study period (2018-2019) 

FFG Mon PoM W PrM 
MS DS MS DS MS DS MS DS 

Pr 78.26 26.67 67.65 11.76 91.25 4.08 83.33 10.00 
Pc-hb, Pr/Sc 0.00 60.00 0.00 17.65 2.50 68.37 0.00 50.00 
Sc 13.04 6.67 22.55 0.00 0.00 0.00 0.00 0.00 
CG, Sc, Sh- Hb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.50 
Pr, CG 2.17 6.67 0.00 0.00 0.00 0.00 0.00 20.00 
CG 4.35 0.00 5.88 0.00 1.25 17.35 13.89 2.50 
Ft, Pr and Sc 2.17 0.00 1.96 5.88 0.00 0.00 0.00 0.00 
Sh-Dt 0.00 0.00 0.00 0.00 0.00 0.00 2.78 0.00 
Sh-Dt, CG 0.00 0.00 0.00 0.00 2.50 0.00 0.00 0.00 
Ft and CG 0.00 0.00 0.00 0.00 1.25 2.04 0.00 0.00 
CG and Ft, Pr 0.00 0.00 1.96 64.71 1.25 8.16 0.00 15.00 

Mon- Monsoon, PoM- Postmonsoon, W-Winter, PrM-Premonsoon, FFG- Functional Feeding Group, Pr- Predators, Pc- Piercers, Hb- Herbivores, Sc- Scrapers, CG- 
Collectors-Gatherers, Sh- Shredders, Ft- Filterers, Dt- Detritivores. Midstream (MS), Downstream (DS). 

 

Table 5. Seasonal variations in biomonitoring scores in midstream (MS) and downstream (DS) of River Jatinga during 2018-2019 

Season Site BMWPTHAI ASPTTHAI SIGNAL 2 %EPT HFBI 

Score Biological class/Remark  Score Biological class/Remark  Score Remark Score Remark Score Water 
quality 

Degree of organic 
pollution 

Monsoon 
MS 58 Moderate 7.3 Clean water 6.6 Healthy habitat 26.09 Moderate 4.46 Good Some organic     

pollution probable 

DS 30 Poor 7.5 Clean water 3.4 Severe pollution 6.7 Poor 6 Fairly 
poor 

Substantial pollution 
likely 

Post 
monsoon 

MS 42 Moderate 6 Doubtful quality 6.1 Healthy habitat 29.41 Moderate 4.83 Good Some organic     
pollution probable 

DS 25 Poor 5 Probable moderate pollution 3.2 Severe pollution 5.9 Poor 7.12 Poor Very substantial 
pollution likely 

Winter 
MS 61 Moderate 5.5 Doubtful quality 4.3 Moderate pollution 1.25 Poor 5.06 Fair Fairly substantial 

pollution likely 

DS 25 Poor 4.2 Probable Moderate pollution 3 Severe pollution 17.35 Poor 5.15 Fair Fairly substantial 
pollution likely 

Pre 
monsoon 

MS 40 Poor 6.7 Clean water 5 Moderate pollution 14.63 Poor 5.5 Fair Fairly substantial 
pollution likely 

DS 42 Moderate 5.3 Doubtful quality 3 Severe pollution 2.5 Poor 5.5 Fair Fairly substantial 
pollution likely 

Biological Monitoring Working Party (BMWP) score: 0–10 = very poor, 11–40 = poor, 41–70 =moderate, 71–100 = good, > 100 = very good. Average Score Per Taxon (ASPT) 
score: > 6 = clean water, 5–6 = doubtful quality,4–5 = probable moderate pollution, < 4 = probable severe pollution. Stream Invertebrate Grade Number-Average Level (SIGNAL) 
score: > 6 = healthy habitat, 5–6 = mild pollution, 4–5 = moderate pollution, < 4 = severe pollution. %EPT: ≤1 = poor, 2-5 = moderate, > 5 = good. Midstream (MS), Downstream 
(DS). 
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Conclusions 
This is a first study on aquatic insect community of River 
Jatinga and their role in biomonitoring of river health. Com-
putation of different biotic indices revealed that water quality 
is mostly moderate in the midstream while poor in the down-
stream of the river. The study further confirmed the role of 
aquatic insects as bioindicators in the lotic systems and the 
significance of use of different biotic indices in discerning 
water quality. It is recommended that for water quality man-
agement of rivers or streams, distribution of aquatic insect 
communities in different sites and seasons can be used in bi-
omonitoring study. Future studies on this river would pin-
point the sources of pollution and also provide insight to the 
biodiversity of the river. 
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