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ABSTRACT 
The present study deals with the diversity of aquatic insects and physicochemical factors of water in Loktak lake. 

The aquatic insects were collected using pond net from 5 study sites during December 2012 to February 2013. Six 

orders and 15 families were found with the highest number of aquatic insects from the order Hemiptera. The most 

abundant family were Belostomatidae and Corixidae respectively, which were very commonly found in almost all 

sampling sites. Physico-chemical values, water and air temperature, P
H
, free carbon dioxide, dissolve oxygen and 

nutrients were measured. 

 

 

INTRODUCTION 
The Loktak lake is the largest freshwater lake and 

swamp in the North East India. Its lies in between 

24° 25’ N to 24° 40’N latitude and 93° 45’ E to 93° 

55’E longitude in the Southern part of the Imphal 

Valley of Manipur. It has 12 Km long and 8Km 

broad with 96 Km area during 1970’s. However, due 

to the development of the Ithai Barrage, the water 

area of the Loktak has been raising up to 286 km2. 

Loktak lake is associated with a number of smallest 

fresh water lakes and swamps from a major wetland 

of the state and provided a picturesque in unique 

quainteness lake with an average depth of 2.79 

metres. The main source of water was from the rains 

and other seepage by several rivers and stream from 

the surrounding hills. Biodiversity of the 

invertebrates in Loktak lake has been studied. The 

aquatic insects may be used as water indicators of 

aquatic ecosystem as their life span, their 

comparatively stable mode of life and distinct 

characters offer as sorting and identification of these 

organism. Many author like Manisha Gupta and Anil 

paliwar [10], Isara Thani and Chitchol Phalarakhsh 

[13], Krishnamoorthi and Sarkar Paliwal [8] and 

Agarwal et al [1] have studied the water quality in 

which aquatic insects are used as indicator of 

pollution. Aquatic insects community fluctuation can 

give quick information as they interact with water 

quality changed due to physical and chemical 

environment. Aquatic insects are commonly used as 

tools for marking an integrated assessment of water 

quality. Although most invertebrate species are still 

undescribed, a high diversity is displayed by certain 

taxa. The faunal distribution and their assemblance 

are dependent on the composition and structure of the 

vegetation ( Korkeamaki & Suhonen [7].The most 

controversial current issues are the building of the 

Dams and blasting of rapid and various 

environmental disturbances tolerant levels ( Arimoro 

and Ikomi)[2] 

 
The objective of this study was a preliminary survey 

of the effects of anthropogenic activities on aquatic 

insect diversity in the Loktak Lake and its effects on 

physic-chemical parameters and species richness 

from other different sites of the Loktak lake. 

 

MATERIAL AND METHODS 

Sampling sites 
Five sampling sites were selected from Loktak Lake. 

The five sites are Takmu pat, Phubala, Thinungei, 

Ningthoukhong, and Oksoi pat . The descriptions of 

the five sampling sites are given in the following 

tables. 

 
Table 1: Description of the 5 collection sites in the 

Loktak Lake. 
Code Location of 

the collection 

sites 

Substrate type 

LL1 Takmu pat Yellow to red 

sandy loams 

more depth 

with some 

aquatic plants. 

LL2 Phubala Poor sand, silt, 

clay, some 
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aquatic plants. 

LL3 Thinungei Poor sand, silt, 

clay, some 

aquatic plants. 

LL4 Ningthoukhong Sand, silt, clay, 

some aquatic 

plants. 

LL5 Oksoi pat Sand, silt, clay, 

some aquatic 

plants. 

 

Physico- Chemical parameters of water 

The water samples were collected from the different 

collection sites. The water for dissolved oxygen 

determination was collected in 300 ml BOD bottles 

from below the surface slowly as to avoid any air 

bubbles entering into the bottles. The water samples 

collected was then taken to the laboratory and 

analysed immediately to ensure the physical and 

chemical properties of the water were maintained. 

Limnological parameters, viz, temperature by 

centigrade thermometer, pH by digital meter after 

collection of samples at sites, transparency, dissolved 

oxygen free CO2, total alkalinity, total hardness and 

chloride were estimated in the field and other 

parameter was analysed in laboratory by using as per 

the standard method APHA [3]. 

 

Aquatic insects sampling 

Aquatic insects samples were collected from different 

sites. The pond net, kicking then picking samples 

method was used for collecting aquatic insects from 

several habitats, there were two replications in each 

sampling site. The pond net was put on the bottom 

against the stream current then the area in front of the 

net was disturbed by the foot. The insects which live 

in the gravel and sand drifted into the sieve bag. All 

samples were preserved in 80% alcohol for sorting 

and identification in the laboratory. The aquatic 

insects were sieved by using a 0.5 mm stainless steel 

sieves, sorted into a petridish and identify by using a 

taxonomical key to the family. 

 

RESULT AND DISCUSSION 

The analysis was based on 5 sampling sites. The most 

abundant family was Belostomatidae followed by 

Corixidae, Dysticidae, Noteridae, Hydrophilidae, 

Nepidae, Notonectidae Gerridae, Chrysomelidae,  

Chironomidae, Culicidae, Tipulidae, Libellulidae, 

Coenagrionidae, Baetidae and  Phryganeidae 

respectively. 

 

Table 2: Orders and families of the aquatic insects found at 5 sampling sites. 

Order Family                                                 

Study Sites 

LL1 LL2 LL3 LL4 LL5 

Hemiptera 

 

 

 

Coleoptera 

 

 

 

Odonata  

 

Diptera 

 

 

Ephemeropte

ra 

Tricoptera 

Belostomatidae 

Corixidae 

Notonectidae 

Gerridae 

Dysticidae 

Hydrophilidae 

Chrysomelidae 

Notoridae 

Libellulidae 

Coenagrionidae 

Chironomidae 

Culicidae 

Tipulidae 

Baetidae 

98 

69 

52 

37 

10 

2 

1 

5 

54 

23 

2 

 

 

21 

1 

42 

29 

15 

10 

78 

56 

5 

60 

13 

10 

12 

8 

2 

4 

6 

32 

25 

11 

5 

82 

30 

3 

34 

16 

5 

10 

5 

1 

6 

11 

56 

25 

16 

8 

13 

5 

1 

20 

23 

9 

5 

2 

1 

12 

 

37 

32 

8 

2 

19 

3 

 

10 

17 

6 

3 

2 

 

15 

2 

 Texa richness 13 15 15 14 13 

 Total 375 350 276 196 183 

 

Physico-chemical parameter of water 
It has been observed that the lowest temperature 

(25.5°C) was detected in at site 3 ( Thinungei) and 

highest temperature(32.5°C) was found in site 5 

(Oksoipat). The difference in water temperature may 

depend on the climate and the environment nearby 

the lake as well as sampling time, wind, water mixing 

and amount of sun light. Water temperature effects 

the numbers of aquatic insects since each species 

requires in a specific range of water temperature to 

live in because of different respiratory rate and 

metabolism. 

 

For P
H
 and alkalinity, P

H
 value of water sample from 

each sampling site were not different. Interestingly 

same value of P
H
 was found. P

H
 is important 

environment factors which affects the life process of 

animals inhabiting the water. The average of P
H
 value 
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during study period is 6.5 to 6.6. The increase rate of 

decomposition of organic matters, influx of carbon 

dioxide, source of high water temperature, mixing of 

domestic sewage caused low P
H
 value, Dubey et. 

Al[5]. 

 

For alkalinity the values varied from 58 to 61 mg/l at 

LL2 (Phubala) highest alkalinity value was found at 

LL2 (Phubala) while the lowest value (58 mg/l) were 

found at LL3 (Thinungei). Alkalinity indicates that 

water was contaminated with ions, carbonate, 

bicarbonate and hydroxide. Two main sources of 

carbonate and bicarbonate are rain and soil including 

phosphate, borate and silicate. The alkalinity depends 

on the geology of the water shed area and presence of 

lime stone which is the source of natural alkalinity. 

 

44%

32%

12%
4%6%2%

Sales

Hemiptera

Coleoptera

Odonata

Ephemeroptera

Diptera 

Tricoptera 

 
 

 

For dissolved oxygen (DO) contents of water are 

ranged from 6.00 mg/l to 6.5 mg/l with the lowest 

value 6.0 mg/l at site LL5 (Oksoi Pat). For free 

carbon-dioxide was due to high surface area influx of 

carbonic acid through rain water and also the 

decomposition of organic matter in the lake. Chloride 

ranges from 0.05 to 0.07 (ppm), during the 

observation period which may be due to large amount 

of sewage discharge in the lake. 

 

For phosphate highest concentration (0.08mg/l) was 

found in LL1 (Takmu Pat) and LL5 (Oksoi Pat) and 

lowest concentration (0.04 mg/l) was found in LL3 

(Thinungei). Phosphate might be contaminated by the 

fertilizer used in nearby agricultural field and 

detergent that are widely used. 

 

Nitrate (NO3) is below the level of 90 mg/l so it 

seems to have no effect on aquatic insects. 

 

In recent studies, water hyacinth affects the water 

temperature, P
H
, bicarbonate, and alkalinity of water. 

The present study indicates that the water was 

contaminated with ions, bicarbonate, carbonate and 

hydroxide. The sources of carbonate and bicarbonate 

are mainly due to rain and soils. An aquatic insect’s 

population was recorded as Hemiptera 44%, 

Coleoptera 32%, Odonata 12%, Ephimeroptera 4%, 

Diptera 6% and Tricoptera 2% respectively. Phubala, 

Thinungei, Oaksoipat was identified as slightly 

polluted water with high Coleoptera, Hemiptera, 

Diptera, Ephimeroptera, Tricoptera and lowest rate of 

Odonata species respectively. The presence of 

Dipteran species were mostly represented by larvae 

of different mosquitoes and chironomid flies which 

was inversely proportional to dissolve oxygen of the 

lake and presence of these aquatic insects indicates 

that the presence of more organic decay which has 

resulted in good growth of macro-hydrophytes in the 

lake. Takmu pat was with high rate of Odonata 

species Hemiptera etc. This observation indicates that 

some Odonata species were found in fresh water 

habitats of rich oxygen. 

 

CONCLUSION 
Six order and 15 families of aquatic insects were 

found, with the highest number of aquatic insects 

found from the order Belostomatidae. The most 

abundant belostomid family is Diplonychus rusticus, 

followed by Miconecta species of Corixidae, other 

Dysticidae, Noteridae, Hydrophilidae, Nepidae, 

Notonectidae Gerridae, Chrysomelidae, 

Chironomidae, Culicidae, Tipulidae, Libellulidae, 

Coenagrionidae, Baetidae respectively. For Physico-

chemical values same P
H
 and same Dissolved oxygen 

were found in all the sites. Highest alkalinity was 

found in Phubala (LL3) and highest temperature was 

recorded from Oksoipat. Howerer, we have shown 

that the diversity of aquatic and water quality of 

Loktak Lake analysed with ordination methods that 

could lead to interesting result and could serve as a 

basis for further studies. 
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