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Effect of water quality on caddisflies
(Trichoptera) in Kallada river,
Kerala, India
Dani Benchamin*, R. Sreejai and Beena S. Kurup
Zoology Research Centre, St Stephen’s College, University of Kerala,
Pathanapuram 689 695, India

The caddisflies (Trichoptera) constitute a significant
water quality marker group because of their taxonomic richness, ecological diversity, and abundance in
virtually all freshwater ecosystems. In this study,
caddisflies were collected for an evaluation of the
water quality in Kallada river, South, India. Samples
collected during the pre-monsoon season were identified at the family level. In total, more than 4500 specimens were identified as belonging to five different
taxa. These sensitive species have typically been restricted to non-polluted water bodies. The dominant
family at stations S1, S2, S3 and S4 was determined to
*For correspondence. (e-mail: dani.gethsemane@gmail.com)
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be Hydropsychidae, whereas the dominant family at
S5 was found to be Philopotamidae. The upstream,
midstream and downstream sites of Kallada River
show drastic differences among caddisfly assemblages.
The lack of caddisflies in the midstream and downstream areas is due to anthropogenic interferences
and mixing of seawater with freshwater within these
low-altitude regions. Other sources of pollution, including bridge construction, urbanization and fishing
both midstream and downstream are likely reasons
for the fundamental changes in the composition of
caddisfly assemblages observed in these areas.
Keywords: Caddisflies, freshwater habitats, Kallada,
Trichoptera, water quality.
CADDISFLIES are aquatic insects known for their casebuilding and net-spinning behaviours. They are found
mainly in freshwater habitats around the globe1. Based on
recent studies, caddisflies can be used as an indicator
species for identifying areas with freshwater pollution.
Hydropsychidae is a family of widely distributed
net-spinning caddisflies which use their nets for filterfeeding. In a lotic ecosystem, such nets are chief ecosystem engineering structures that can increase the delivery
of food particles, control sediment erosion and allow an
obtainable habitat to be developed for other insects.
Caddisflies are egg-laying insects; the females normally
laying between 30 and 1000 eggs placed in a layer encased in a sticky polysaccharide cover called ‘spumaline’
as a defence against predators2. For this, different plant
parts, soil, pebbles and small mollusk shells are used as
the major constituents3.
Freshwater macroinvertebrates are the most frequently
used fauna for biomonitoring of aquatic systems worldwide. Their records help in evaluating the quality of local
biodiversity4. Freshwater ecosystems are a refuge to
many aquatic animals and plants. Regrettably, rivers have
long been used for the dumping of waste5, resulting in a
physical disturbance of riverbeds, spatial river-flow
redistribution, water clogging and different types of
pollution, generating further stress on these vulnerable
ecosystems6. The present study aims to assess the diversity
of caddisflies community and the possible effects of
water quality on caddisflies found in Kallada river, Kerala,
which flows through Thenmala, Punalur, Pathanapuram,
Kadapuzha and Koivila before ending at Ashtamudi Lake
in southern India.
Kallada River originates from the Kulathuppuzha
slopes of the Western Ghats (Figure 1). The sampling
sites chosen were Thenmala (TM), Urukunnu (UK),
Punalur (PL), Pattazhy (PY), West Kallada (WK) and
Koivila (KV). The caddisflies and water samples were
collected from each site. Thenmala and Urukunnu are the
upstream locales. Thenmala is a part of the Shendurney
Wildlife Sanctuary. The trees of Shendurney line up on
both sides of this site. Anthropogenic activities are pro1846

hibited in this site by the forest and irrigation authorities.
The midstream sites are Punalur and Pattazhy. Punalur is
an urban territory where contamination is exceptionally
high. The Tourism Department has constructed a Bathing
Ghat here for pilgrims. Pattazhy is a rural area with less
contamination. The downstream sites, West Kallada and
Koivila are the estuarine parts of Kallada River. These
stations are the widest part of the river before it arrives at
the Ashtamudi estuary.
For water-quality analysis, samples were collected in 1 l
labelled plastic containers and taken to the research
facility for further examination. Various parameters such
as temperature, pH, dissolved oxygen, free CO2, conductivity, total alkalinity, total hardness, potassium and
sodium were determined. Mercury glass thermometer
(0°–600°C) was used to record water temperature. The
pH and electrical conductivity were measured using a
portable analyser Systronics. All other water quality
parameters such as sodium, potassium, dissolved oxygen
(DO), free carbon dioxide, total hardness and total
alkalinity were analysed according to the standard protocol7.
Caddisflies larvae were collected using a D-ring dip
net and Surber sampler, as described by USEPA8. This
sampler helps collect benthic fauna present in the sediments. The sampling process was consistently disseminated over all reachable freshwater habitats, including
sand, stones, logs, macrophytes and different substrates.
Bountiful aquatic habitats in Kallada River were explored
to collect the highest possible richness of Caddisflies. For
this in addition to the previously mentioned examining
techniques, larvae were handpicked from logs and stones.
The number of samples collected from each sampling stations was one from 1541 – Thenmala, 1224 – Urukunnu,
348 – Punalur, 1605 – Pattazhy, 15 – West Kallada and
0 – Koivila (Figure 2). Caddisflies were then identified
using the standard key9.
Various biological indices such as Pielou’s evenness
index10, Margalef’s richness index11, Shannon–Weiner
index12, Simpson’s dominance index13 and Menhinick
index14 were used for data analysis. Pearson correlation
(r) was applied to analyse the relationship between the
collected invertebrates density and water quality parameters (Figure 3). From the point of view of monitoring the
water quality of Kallada River, six sites were consistently
sampled in the pre-monsoon season from February to
May 2019 (Table 1). Regular monthly sampling was
undertaken between 8:00 and 10:00 a.m. at each site
throughout the study period.
More than 4733 caddisflies were identified in this
study. Five families, viz. Hydropsychidae, Philopotamidae, Rhyacophilidae, Psychomyiidae and Limnephilidae
were present in the sampling sites Thenmala, Urukunnu,
Punalur, Pattazhy and West Kallada. However, they were
absent in Koivila (the region where freshwater mixes
with estuarine water). Caddisflies community was present
CURRENT SCIENCE, VOL. 119, NO. 11, 10 DECEMBER 2020
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Figure 1.

Location of study area in Kerala, India and sampling sites (S1–S6). (Direction of river flow is east to west.)
Table 1.

Sites

Site code

Thenmala
Urukunnu
Punalur
Pattazhy
West Kallada
Koivila

Table 2.

TM
UK
PL
PY
WK
KV

Geographical characteristics of six sites in Kallada river, Keralal, India

Latitude

Longitude

Altitude (m)

8.957740
8.985344
9.019580
9.080699
9.0116047
8.9962496

77.065018
77.033527
76.922699
76.797195
76.6068273
76.5783604

104
47
30
42
10
20

Mean value of physico-chemical characteristics of water in
Kallada river

Parameters
Water temperature (°C)
pH
Dissolved oxygen (mg/l)
CO2 (mg/l)
Conductivity (μS/cm)
Total alkalinity (mg/l)
Total hardness (mg/l)
K (mg/l)
Na (mg/l)

Mean ± SD
25.5 ± 0.547
7.25 ± 0.659
9.918 ± 2.032
5.166 ± 0.752
55.771 ± 17.420
20 ± 7.694
101.333 ± 156.003
95.293 ± 142.983
179.163 ± 270.058

Range
25–26
7–8.26
6.9–12.50
4–6
33.2–75.73
12–30
12–412
1.76–280.75
4.01–562.0

throughout the pre-monsoon season; the upstream sites
were the richest with maximum density (2765) followed
by the midstream (1953) and downstream (15) sites
(Figure 2). Hydropsychidae family was dominant in all
six sites. Family Philopotamidae family was the main
dominant taxa followed by Hydropsychidae at station
Urukunnu, Pattazhy and West Kallada. At TM and PL,
Hydropsychidae and Limnephlidae families were the
prevailing taxa.
The hydro-biology of water is a significant factor that
influences the abundance of benthic macroinvertebrate
fauna in a community. The pH of water at sites UK, WK
CURRENT SCIENCE, VOL. 119, NO. 11, 10 DECEMBER 2020

Anthropogenic interferences
Domestic activities, cattle farming
Domestic activities, cattle farming
Bridge construction, fishing, sewage, urbanization
Bridge construction
Fishing, bridge construction, urbanization
Fishing, bridge construction, urbanization

and KV indicated its alkaline nature; the pH of the downstream sites was high in contrast with the other five sites.
The high DO content in station PY was perceived as a
strong water current15. The alkalinity and hardness
showed negative correlation with caddisflies density.
Subsequently, the lowest concentration of these parameters may have increased the abundance of species in
stations TM, UK and PY. The concentration Na and K
influences the caddisflies density in the course of Kallada
River and is one of the basic control parameters (Table
2). Related documentations from Germany16 and New
Zealand17 underpin this occurrence for different freshwater systems.
Caddisflies density showed a significant positive correlation with DO (Table 3). The richness in diversity of
caddisflies was maximum in stations TM, UK and PY,
presumably because of the higher content of DO18. Low
density of caddisflies was recorded in midstream and
downstream stations such as PL, WK and KV. The richness of caddisflies were maximum upstream presumably
because of suitable environmental factors, presence of
logs, stones and different substrates at the bottom, and
shallow depth (Table 2)15,19. The absence of Trichoptera
in station KV was likely because of greater depth, mixing
of seawater in the downstream. Furthermore, increased
anthropogenic interference such as fishing vessels across
1847
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Table 3.
Limnological parameters
Water temperature (°C)
pH
DO (mg/l)
CO2 (mg/l)
Conductivity (NTU)
Alkalinity (mg/l)
Hardness (mg/l)
K (mg/l)
Na (mg/l)

Correlation among limnological parameters and caddisflies density

Hydropsychidae sp.
–0.333
–0.4866
0.4193
–0.8332
–0.1729
–0.8437
–0.6762
–0.8161
–0.8117

Philopotamidae sp.
–0.3088.
–0.4862
0.4385
–0.8415
–0.1401
–0.8349
–0.6814
–0.8214
–0.8167

Rhyacophilidae sp.
–0.4104
–0.5033
0.3238
–0.798
–0.3049
–0.8629
–0.6606
–0.7944
–0.7904

Psychomyiidae sp.

Limnephilidae sp.

–0.4289
–0.468
0.3364
–0.7716
–0.3095
–0.8736
–0.6409
–0.7659
–0.7619.

–0.4154
–0.5473
0.2638
–0.8054
–0.3541
–0.8486
–0.6709
–0.8124
–0.8086

lized as potential bioindicators for the assessment of
water quality.

Figure 2. Caddisflies fauna in different sampling sites of Kallada river.

Figure 3.
river.

Taxonomic indices of caddisflies community in Kallada

the river, sewage disposal, bridge constructions, and
various small scale industries at this region causes the
absence of appropriate substratum of caddisflies community15,20.
The Kallada River is a precious pool of caddisflies
community. Since information about caddisflies from
Kerala is lacking up to now, the identified caddisflies in
the Kallada River are invaluable to advance extra examinations in Kerala. Generally, further taxonomic assessments should be done for the identification of the
Trichoptera to species level. The presence and absence of
different caddisflies taxa in polluted and non-polluted
zones of the Kallada River indicate that they could be uti1848
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Heavy metal contamination in soils
and crops irrigated with lakes of
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Soils and vegetable crops being irrigated with water
from six lakes in Bengaluru, India were analysed
using ICP-OES for heavy metals and characterized
based on the permissible limits of the European Union
(EU) and the Indian Standards (IS). Chromium, nickel
and lead content in the soils ranged from 89.36 to
145.21, 0.90 to 19.17 and below detection limit to
0.31 mg kg–1 respectively. Among the total soil samples
collected, 15%, 22%, 20%, 23%, 15% and 33% of the
samples exceeded permissible limits of EU and IS for
cadmium under Margondanahalli, Yele Mallappa
Shetty, Hoskote, Varthur, Byramangala and Jigani
lake respectively. All the crop samples analysed
exceeded the EU standards for Cr, 25% for Ni, and
none for Cd and Pb.

around Bengaluru have become part of the city drainage
system that drains untreated and partially treated domestic sewage and industrial effluents from a number of
small-scale units like garment factories, electroplating
industries, distilleries, etc. The unscientific disposal of
wastewater has caused immense environmental problems
not only to the aquatic environment but also to humans
worldwide1. This problem has intensified during the last
few decades and the situation has become alarming in
India2. The farmers in and around Bangalore use water
from the lakes for cultivation of crops and in particular,
vegetables. Soils receiving water from these lakes accumulate heavy metals to varying degrees depending on
their concentration in water and the frequency of irrigation. The contamination of lake water with heavy metals
leads to their accumulation in the sediments. When farmers use the sediments in agricultural fields as a common
practice, the heavy metals accumulate in agriculture soils
and pose serious problems. Wastewater irrigation may
lead to the accumulation of heavy metals in agriculture
soils and plants3. The heavy metals are absorbed by crops
along with other essential plant nutrients. Heavy metals
are non-biodegradable and thermostable, and thus readily
accumulate to toxic levels4. Contamination of soils and
crops with these metals may have adverse effects on
soils, plants, animals and humans. Food safety issues and
potential health risks make this one of the serious environmental concerns5. Ultimately different crops grown in
these sites irrigated with contaminated lakes have shown
uptake of heavy metals that make them unfit for consumption6. The present study aims to assess the extent of
heavy-metal contamination of soils irrigated with lake
water in Bengaluru urban and peri-urban areas.
Bengaluru is located in the southern part of Karnataka.
Out of 17 lakes in Bengaluru, six were selected for the
present study – Margondanahalli, Yele Mallapa Shetty
(YMS), Hoskote Doddakere, Varthur, Byramangala and
Jigani (Figures 1 and 2).

Keywords: Heavy metals, lake water, soil contamination, standard permissible limits, vegetable crops.
LAKES were once important water resources for household needs, animal husbandry and agriculture. Bengaluru,
Karnataka, South India had 280–285 lakes, many of
which have been encroached by slums and private parties,
dried up, leased out by Government organizations; today
only 17 lakes exist. Unlike other cities, lakes in and
*For correspondence. (e-mail: hamsanraj@gmail.com)
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Figure 1. Soil and crop sampling sites irrigated with water from
different lakes in Bengaluru, India.
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