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Abstract 
In the present study, chironomid larvae were sampled for one year from 2015 to 2016 at two different 
saltpans viz., Tharuvaikulam and Veppalodai located at Tuticorin, Southeast coast of India. Variations of 
environmental parameters are observed viz. Temperature 26.3 - 33.8oC (SD 2.293), Salinity 20 - 235 ppt. 
(SD 59.623), pH 7.7 - 8.3 (SD 0.155), Nitrate 0.353 - 1.273 µmol/l (SD 0.278), Nitrite 0.073 - 0.482 
µmol/l (SD 0.155), Phosphate 0.037 - 0.187 µmol/l (SD 0.04), Silicate 0.306 - 1.273 µmol/l (SD 0.223) 
and Ammonia 0.122 - 0.832 µmol/l (SD 0.205). The chironomid population varied from 125 to 12469 
no/g/ha due to the salinity changes and more populations was noticed during monsoon seasons with SD 
values of 2.362 and 2.452 stations1 and 2 respectively. 
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1. Introduction 
Bloodworms are the larvae of chironomid midges, small flies that superficially resemble 
mosquitoes, belong to the order of Diptera, this family more abundant in geographical and 
ecological environment [1].The chironomids are one of the most important groups of organisms 
to be encountered in most benthic environment. This group has a cosmopolitan occurrence 
occupying a wide range of benthic habitat in streams, lakes, pools, estuaries and object to 
variety of environmental condition. In addition, this chironomids make important food source 
for benthic community. 
These larvae are present in all aquatic ecosystems including freshwater and marine water 
environment like pond, lake, saltpan, seashore and semi-aquatic and land dwellers [2]. 
Therefore, their identification and classification have fewer limitations in comparison to the 
adult stage. Chironomids larvae abundant with macro-invertebrate group and often account for 
the majority of aquatic insects in freshwater environments [3, 4]. These insects spend the 
greatest part of their life cycle in larval form, occupying a wide range of habitats compared to 
other insects [5]. Chironomid larvae play a vital role of degradation of food materials and 
induced nutrient cycle in a substratum [6].These decomposed materials are used as food items 
by aquatic animals including invertebrates and fishes [7]. 
More than 10,000 species of chironomidae were distributed over the entire world aquatic 
environment; important role is aquatic food webs representation of a major link between 
producers such as phytoplankton, benthic algae and secondary consumers [8]. Chironomids life 
in salinity environment is restrictive for biota, including specific adaptations, and also a 
challenge of global change for the living organisms [9, 10]. Different species of chironomid 
larvae are used as lotic and lentic water quality indicators, because their distribution is closely 
related to the different degrees of water depth, dissolved oxygen, organic matters and 
temperature [11]. The distribution of species varied based on the environmental habitat and 
water quality [12]. 
The effect of salinization, which is became a major problems in aquatic environment [13, 14, 15]. 
The larval stage of chironomus in different inland aquatic environments and also longer period 
of life cycle, based on the adaptation capability and ecological ability of larvae to extreme 
environmental conditions of temperature, pH, salinity, depth, fellow velocity and productivity, 
they can be found in many different aquatic environments [16]. The present study is assisted the 
chironomid larvae population in the selected saltpans of Tuticorin coast with reference to 
physico-chemical characteristics.
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2. Materials and method 
2.1 Site description 
The chironomid sampling was made periodically from selected 
saltpans viz., Tharuvaikulam and Veppalodai. Tharuvaikulam 
is situated 10 km north to Tuticorin city and Veppalodai is 20 
km away from Tuticorin and located in extreme southern parts 
of Tamil Nadu. The city constitutes 70 percent of the total salt 
production in Tamil Nadu state and 30 percent in India. 
Tuticorin is the second largest salt producer next to Gujarat. 
The total geographical area of the Tuticorin city is 4621 sq. 
km. (4, 63, 601 Ha) and constituting about 3.5 percent and 
coastal line covered of 121 km among these, 25,000 acres 
covered by saltpans. Ground water contains 55 to 65 ‰ of 
salinity in salt production area. Veppalodai (station 1), 
Tharuvaikulam (station 2) these are more salt production areas 
when compared to other saltpans, based on this category the 
study were selected. 
 
2.2 Sample collection  
Water and Chironomid larvae samples were collected for one 
year from April 2015 to March 2016. Physico-chemical 
parameters such as salinity, temperature, pH were measured 
using Hand Refractometer (ATAGO), Digital thermometer and 
pH meter (Handy lab1). Water samples were collected and 
estimation of nutrients by using of standard methods described 

by [17]. Chironomid larvae were collected by using 150 µm 
mesh size of nylon net and preserved using 5% formaldehyde 
for further analysis.  
 
2.3 Analytical methods 
In order to determine whether any significant differences 
existed between physico-chemical parameters and larval 
abundance of the sites and seasons, SD was calculated for each 
sample in each site and season. The hypothesis was used 
cumulative dominance (CD) by Primer software. The same 
statistics were used in order to determine whether any 
correlation significant differences existed between ecological 
factors, larval abundance and distribution. 
 
3. Results 
3.1. Physico-chemical properties 
The maximum temperature (33.8 0C) was noticed during the 
month of May 2015 and minimum (26.3 0C) was recorded 
during the month of December 2015 at st.2 respectively. 
Maximum (235 ppt) salinity was recorded during August 2015 
at St.1 and minimum was reported during (20 ppt) December 
2015 at St.2. Higher (8.3) pH was noticed during June 2015 at 
St.2 and low pH (7.7) concentration was observed during the 
month of November 2015 at St.2. The cumulative dominance 
(CD) values were represented in Fig.1-3.

 

 
 

Fig1: Cumulative dominance of Temperature 
 

 
 

Fig 2: Cumulative dominance of Salinity 
 

 

Fig 3: Cumulative dominance of pH 
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3.2. Inorganic nutrients  
The maximum and minimum nitrate (1.273 and 0.353µmol/l) 
concentrations were noticed during November 2015 and May 
2015 at St.1 respectively. The maximum nitrite (0.482 µmol/l) 
was recorded in St.2 during November 2015 and minimum 

concentration (0.073 µmol/l) was noticed at St. 1 during May 
2015. The phosphate concentration noticed higher (0.187 
µmol/l) in the month of January 2016 at St.2 and lower 
concentration (0.037 µmol/l) during July 2015 St.2. The 
cumulative dominance (CD) showed in Fig.4-6. 

 

 
 

Fig4: Cumulative dominance of Nitrite 
 

 
 

Fig 5: Cumulative dominance of Nitrate 
 

 
 

Fig 6: Cumulative dominance of Phosphate 
 
The maximum silicate concentration (1.273 µmol/l) was found 
in December 2015 at St.2 and minimum (0.306 µmol/l) was 
noticed during August 2015 at St. 1. The maximum (0.832 
µmol/l) ammonia concentration was notice during November 

2015 at St.2 and minimum concentrations (0.122 µmol/l) was 
recorded during July 2015 at St.1 and cumulative dominance 
representation showed in Fig.7 and 8.  
 

 
 

Fig 7: Cumulative dominance of Silicate 
 

 
 

Fig 8: Cumulative dominance of Ammonia 
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3.3 Population  
The population densities of chironomus were varied between 
the month based on the sudden changes of temperature and 
salinity, the maximum density 12469 nos. / grams / ha with 
34.531%of chironomus were recorded during the month of 

December 2015 at St.1, while minimum (125 nos./grams/ha) 
chironomus density recorded during the month of April 2015 
with 0.4% at St.2 and CD value shown in Fig. 9. The physico-
chemical and population density were calculated by correlation 
significant results and given in Table.1 and 2. 

 

 
 

Fig 9: Caps Dominance of Population
 

Table.1: Correlation between the physico-chemical parameters at st.1. 
 

Parameters Correlations Temperature (0C) Salinity (ppt) pH NO2 NO3 PO4 SiO3 NH3 
Temperature(0C) Pearson Corr. 1 
Temperature (0C) Sig. -- 

Salinity (ppt) Pearson Corr. 0.71469 1 
Salinity (ppt) Sig. 0.009 -- 

pH Pearson Corr. 0.36069 0.35678 1 
pH Sig. 0.24939 0.25494 -- 

Nitrite(NO2) Pearson Corr. -0.49624 -0.28331 0.40706 1 
Nitrite(NO2) Sig. 0.10082 0.37222 0.18909 -- 
Nitrate (NO3) Pearson Corr. -0.82813 -0.5519 0.0691 0.80814 1 
Nitrate (NO3) Sig. 8.78E-04 0.06283 0.83103 0.00147 -- 

Phosphate (PO4) Pearson Corr. -0.85883 -0.7409 -0.08876 0.48843 0.73902 1 
Phosphate (PO4) Sig. 3.47E-04 0.00584 0.78384 0.10714 0.00603 -- 
Silicate (SiO3) Pearson Corr. -0.86229 -0.85535 -0.491 0.13083 0.53135 0.8417 1
Silicate (SiO3) Sig. 3.08E-04 3.89E-04 0.10503 0.68528 0.07544 5.96E-04 -- 

Ammonia (NH3) Pearson Corr. -0.75965 -0.79583 0.04198 0.61102 0.78349 0.93643 0.73166 1 
Ammonia (NH3) Sig. 0.00415 0.00196 0.89693 0.0348 0.00257 7.35E-06 0.00684 -- 

 
Table.2: Correlation between the physico-chemical parameters at st.2. 

 

Parameters Correlations Temperature (0C) Salinity (ppt) pH NO2 NO3 PO4 SiO3 NH3 
Temperature(0C) Pearson Corr. 1 
Temperature (0C) Sig. -- 

Salinity (ppt) Pearson Corr. 0.86338 1 
Salinity (ppt) Sig. 2.97E-04 -- 

pH Pearson Corr. 0.1413 0.27473 1 
pH Sig. 0.66136 0.38749 -- 

Nitrite(NO2) Pearson Corr. -0.409 -0.14217 0.7039 1 
Nitrite(NO2) Sig. 0.18677 0.65938 0.01062 --
Nitrate (NO3) Pearson Corr. -0.83783 -0.9144 0.01677 0.41047 1 
Nitrate (NO3) Sig. 6.68E-04 3.13E-05 0.95876 0.18504 -- 

Phosphate (PO4) Pearson Corr. -0.77643 -0.76667 -0.09465 0.15333 0.83759 1 
Phosphate (PO4) Sig. 0.00298 0.00362 0.76983 0.63424 6.73E-04 -- 
Silicate (SiO3) Pearson Corr. -0.87582 -0.93042 -0.15331 0.24283 0.92055 0.83614 1 
Silicate (SiO3) Sig. 1.88E-04 1.14E-05 0.63429 0.44698 2.18E-05 7.02E-04 -- 

Ammonia (NH3) Pearson Corr. -0.78092 -0.85027 0.16893 0.52168 0.91155 0.65213 0.87553 1 
Ammonia (NH3) Sig. 0.00272 4.58E-04 0.59969 0.08194 3.67E-05 0.02155 1.90E-04 -- 
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4. Discussion 
Chironomid larvae using primary live feed in aquaculture 
industry, these organisms are nourishment for fish larvae 
mainly for sturgeon fish larvae. Among other live feed these 
larvae contain rich iron compound, red color attract to the 
young larvae for pray, it contain hemoglobin. Southeast Asian 
countries especially Japan and China eagerly developing blood 
worm industry for fulfill the present demand of live feed in 
aquaculture industry. Related research works were done in 
different regions with various environmental conditions. 
Present study is focused effect of physico-chemical parameters 
on chironomid larval population in saltpan region. 
Author [18] was reported that the chironomus larvae contain 
high nutrient value 50% protein, 10-15% Carbohydrate, 12-
15% of lipids, based on this enriched died are useful for fish 
diet, Chironomus plumosus can live in running and still waters, 
the larvae can survive long time depending upon the water 
quality and temperature, it feed microalgae and detritus 
matters, it can grow 1 to 25 mm. 
The Chironomus salinarius was distributed in varied salinity 
range 14 to 27 gl-1 in the Orbetello lagoon [19]. The density of 
chironomid larvae varied based on the different salinity range 
between 16 and 36 gl-1 [20]. In Norway [21], in North America 
[22], in Korea [23] described the chironomus density based on the 
salinity. Reported described [24] that the chironomus can 
survive between 0 and 27 gl-1 of salinity and increasing 
salinity will affect the development of chironmous larvae [25].  
Author [26] reported the development of chironomids larvae 
depending on the salinity range 0 to 50 gl-1 and few can 
survived above 35 gl-1 of salinity, the optimal survival rate at 0 
– 5 gl-1 salinity and 20 – 30 gl-1, intermediates survived range 
10-15gl-1. The growth and survival rate reported according to 
the salinity, the present study is similar to earlier study [26]. 
Similar study [27] of chironomids larvae density based on the 
nutrient cyclic in aquatic ecosystem and its important subside 
for predators feed. [28, 29] were reported that the chironomids are 
used as indicators of various ecosystems. 
Ecology of chironomus larvae in Ayad River at Udaipur city, 
due to the physico-chemical factors especially Temperature 17 
0C, pH 6.9 and chloride 221mg/l [30]. The present study is 
similar to [30], the development of chironomids with reference 
to water quality in particular environment [31, 32, 33]. Chironomid 
polytene larvae promising tools for predict the genotoxic effect 
of environmental condition and its very sensitive for various 
physical and chemical conditions [34, 35]. 
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