Journal of Entomology and Zoology Studies 2018; 6(2): 2431-2434

-
P
v
-

Journal of Entomology and Zoology Studies bl

and

Zoology Stucies

Available online at www.entomoljournal.com

E-ISSN: 2320-7078
P-ISSN: 2349-6800

JEZS 2018; 6(2): 2431-2434
© 2018 JEZS

Received: 22-01-2018
Accepted: 24-02-2018

AV Dorlikar

P.G. Department of Zoology and
Research Academy, Sevadal
College for Women, Nagpur,
Maharashtra, India

Correspondence

AV Dorlikar

P.G. Department of Zoology and
Research Academy, Sevadal
College for Women, Nagpur,

Maharashtra, India

Seasonal variation of heteroptera community of a
Gorewada reservoir, Nagpur (Maharashtra)

AV Dorlikar

Abstract

In the present study an attempt has been made to evaluate the heteropteran insect community structure
and seasonal variation in the population and its correlation with physico-chemical parameters in the
Gorewada reservoir. During present investigation, a total of 8 species of heteroptera representing 05
families and 7 genera were recorded from the Gorewada reservoir in different seasons. Heteropteran
families identified during entire study were Corixidae, Gerridae, Notonectidae, Nepidae and
Belostomatidae. Eight species of heteroptera recorded were Corixa (Corixidae); Jerris (Gerridae);
Notonecta (Notonectidae); Anisops bouvieri (Notonectidae); Nepa (Nepidae); Ranatra lacustri(Nepidae);
Ranatra filiformis (Nepidae); Belostoma indicum(Belostomatidae). The a- diversity indices for
heteroptera species that are Simpson index, Dominance index, Berger Parker index of dominance,
Shannon-Weiner index, Margalef richness index, Menhink index, Equitability index were also calculated
to assess the species richness and dominance of the heteroptera. Pearson correlation coefficient analysis
showed that dissolved oxygen of the water was positively correlated with the density of heteroptera taxon
in the reservoir. Density of heteroptera was low during winter as compared to the summer and monsoon
season. Shannon Weiner diversity index of the resrervoir was in the range of 2.91 to 1.85.
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Introduction

There are about 45000 species of insects, known to inhabit diverse freshwater ecosystems .
Among them Hemiptera formed the first most abundant group of insect fauna in the water
body. Hemiptera has been classified into four orders viz. Auchenorrhyncha, Coleorrhyncha,
Heteroptera, and Sternorrhyncha [, Heteroptera is divided into 7 infraorders that are
Enicocephalomorpha and Dipsocoromorpha (terrestrial in habitat); Gerromorpha (semiaquatic
in habitat), Nepomorpha (aquatic in habitat), Leptopodomorpha (intertidal in habitat),
Cimicomorpha (terrestrial in habitat) and Pentatomomorpha (terrestrial in habitat) & 41,
Andersen B had classified infraorder gerromorpha into 8 families that were Gerridae, Veliidae,
Hydrometridae, Mesoveliidae, Hebridae, Macroveliidae, Paraphrynoveliidae and
Hermatobatidae. Andersen [, Thirumalai " &, Bal and Basu [ ° Chen and Zettel 1,
Thirumalai and Krishnan 2 had recorded the species diversity and taxanomic description of
hemiptera from India. Hemipteran insects possess respiratory apparatus (siphon, plastron,
presence of hemoglobin etc.) 1321, Thus these are having the ability to utilize atmospheric
oxygen and survive in heavily polluted water bodies. Hemipterans are useful as a bioindicators
and used to gauge the toxins in an environment (8 71 Seasonal changes in the physico-
chemical variables may affect the heteropteran community structure. Thus this study aimed to
record the heteropteran species and impact of seasonal variation of physico-chemical
characteristics of water on composition of heteropteran community in the Gorewada reservoir.

Materials and Methods

Gorewada lake is one of the fresh water and artificial lake situated in the north —west corner of
the Nagpur city. (79°.11' E latitude, 21°.11' N, longitude and 303m (M.S.L) altitude. Samples
were collected from Gorewada reservoir from January 2016 and June 2016 on a monthly basis
for assessing the physico-chemical parameters. The collection and analysis of various physic-
chemical parameters of water samples were carried out by following the standard methods [81,
The physico-chemical parameters considered were: water temperature, pH, transparency,
electrical conductivity, dissolved oxygen, total hardness, biological oxygen demand and
chemical oxygen demand. Triplicates of each analysis were performed and mean values were

used for calculation.
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Collection of Heteropteran community was done by using the
nylon plankton net. All collected specimens were fixed in
70% formalin soon after collection and were preserved in
specimen jars for further study. These specimens were
brought to the laboratory and further identification was

carried out by using available taxonomic keys for Hemiptera
[19,7, 8, 20, 21].

Statistical Analysis

The correlation coefficient matrix between each pair of
parameters was estimated by using statistical package for
social sciences (SPSS 10.0).

Results and Discussion

A total of eight species of order heteroptera representing five
families and seven subfamilies and seven genera were
recorded from the Gorewada reservoir during the entire study
period. In the present study eight species of heteroptera
recorded were Corixa (Corixidae); Jerris (Gerridae);
Notonecta (Notonectidae); Anisops bouvieri (Notonectidae);
Nepa (Nepidae); Ranatra lacustri (Nepidae); Ranatra
filiformis (Nepidae); Belostoma indicum (Belostomatidae) is
represented in the table 1. In the current study density of
heteroptera was maximum in the pre-monsoon and the
monsoon season and the minimum density was recorded in
the winter.

Table 1: Heteroptera community recorded in Gorewada reservoir, during January 2016 to June, 2016.

Sr. No. Class Order Family Subfamily Genus and species
1. Corixidae Corixinae Corixa
2. Gerridae Gerrinae Jerris
3. Notonectidae Anisopinae Anisops bouvieri
4. Notonectidae Notonectinae Notonecta

Insecta Heteroptera - -

5. Nepidae Nepinae Nepa
6. Nepidae Ranatrinae Ranatra lacustri
7. Nepidae Ranatrinae Ranatra filiformis
8. Belostomatidae Belostomatinae Belostoma indicum

The values for biodiversity indices that is Simpson index,
Dominance index, Shannon-weiner index, Menhinik index,
Equitability index, Berger Parker Dominance index and
Margalef Richness index are represented in the Table 2.
Shannon-weiner index values are in the range of 2.91 to 1.85.
Maximum value was reported in the month of June during
monsoon season and minimum value was reported in the
month of April during the summer. Margalef richness index
fluctuated seasonally in the range of 2.14 to 1.47 indicating
the moderate pollution of the lake 2. Maximum Species
richness was observed during the winter season. In the month

of January and it does not much fluctuate during February and
March. However species richness remarkably falls at the
onset of summer, thus minimum species richness was
observed in the month of April (Table 2). Species evenness
was calculated by using Equitability index which ranged from
0.96 to 0.79 indicating the even distribution of heteropteran
species %1, Berger Parker Dominance index was higher in the
summer during the month of April and varied from 0.20 to
0.53. Lower Berger Parker Dominance index supports the
even distribution of heteroptera community in the reservoir.

Table 2: Diversity indices of Gorewada Lake during January, 2016 to June, 2016.

Months Diversity indices
Simpson Dominance Shannon Menhinick Equitability Berger Parker Margalef
index index Weiner index index index Dominance index Richness index
Jan 0.1138 0.8862 2.803 1.512 0.9611 0.2143 2.101
Feb 0.123 0.877 2.843 1.414 0.9475 0.2188 2.02
Mar 0.1262 0.8738 2.805 1.569 0.935 0.2308 2.148
Apr 0.3048 0.6952 1.857 1.291 0.7996 0.5333 1.477
May 0.1619 0.8381 2.366 1.549 0.9151 0.3333 1.846
June 0.1205 0.8795 2.914 1.206 0.9712 0.2045 1.85
Physico-chemical parameters of water temperature, pH, Transparency, Electrical conductivity,

The physico-chemical parameters of water at Gorewada lake
is represented in the Table 3. The observed values for water

dissolved oxygen, total hardness, BOD and COD values are in
the permissible limit of drinking water (4],

Table 3: Range of variation, Mean =+ standard error of the physico-chemical characteristics of water of Gorewada lake during January, 2016 to

June, 2016.
Sr. No. Parameter Unit Rapge of Variation Mean + Std. Error
Min Max
1. pH -- 7.6 8.4 772+04
2. Water Temp. °C 19.4 30.3 23.9 £1.66
3. Transparency cm. 19.0 30.2 26.6 £ 1.07
4, Electrical Conductivity pmho Cm-! 300 614 ATT +47.4
5. Dissolved Oxygen mgL?! 5.0 8.0 6.6 £ 0.52
6. Total Hardness mgL?! 110 177 143.83 £10.4
7. B.O.D. mgL?! 2.1 4.0 256 +0.31
8. C.0.D. mgL?! 8.9 12.4 10.08 + 0.53
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transparency showed negative correlation with the density of
heteroptera. Other physico-chemical variables of water do not
show any significant relationship with the density of
heteroptera in the reservoir.

Correlation between the density of Heteroptera and
Physico-chemical parameters

Correlation matrix of the physico-chemical variables with
heteropteran density is shown in Table 4. Dissolved oxygen

(DO) showed a significant positive correlation and
Table 4: Correlation matrix of the physico-chemical variables and density of heteropteran community of Gorewada reservoir. (Method =
Pearson)
r Temp pH Transparency | Conductivity DO Hardness | BOD | COD | Density Org/Sq.Mtr
Temp 1
pH 0.905 1
Transparency -0.498 | -0.728 1
Conductivity 0.626 | 0.343 0.335 1
DO -0.099 | 0.272 -0.723 -0.733 1
Hardness 0.963 | 0.814 -0.306 0.793 -0.283 1
BOD 0.915 | 0.753 -0.423 0.655 -0.258 0.937 1
COoD 0.873 | 0.888 -0.625 0.48 0.087 0.873 0.902 1
Density Org/Sqg.Mtr | 0.308 | 0.651 -0.928 -0.469 0.888 0.115 0.15 | 0.469 1

*The values (r) ranging from 0.666 and above, 0.798 and above are significant at P < 0.05 (2-tailed) and P < 0.01(2-tailed), respectively.

Aguatic insects have limited ability to migrate. These require
specific habitat and are vulnerable to loss of physical integrity
of aquatic ecosystem. Thus these are used as bioindicator
species. Oertli et al. ! had studied the macroinvertebrates
and reported the correlation between environmental variables
and their impact on aquatic insects. Karina et al. 8 had
studied the influence of habitat integrity and physical-
chemical water variables on the structure of aquatic and semi-
aquatic heteroptera and observed that, there is no correlation
between the environmental variables and habitat integrity
index. Karaouzas and Gritzalis ?" had reported that, aquatic
insects can tolerate wide spectrum of changes in
environmental conditions. These may survive at such
environmental conditions, which is lethal to other invertebrate
species. Some members of corixidae can survive at acidic pH
less than 3 1, Thus our findings of present investigation is in
agreement with Karina et al. ?®land Karaouzas and Gritzalis 271,

Conclusion

In the present investigation eight species of order heteroptera
have been reported. Physico-chemical characteristics of the
Gorewada reservoir suggests that, values for all parameters
are well within limit as per the guidelines of the WHO 24 for
drinking water. Thus water from the reservoir can be utilized
for drinking purpose and domestic use. Dissolved oxygen
(DO) showed a significant positive correlation and
transparency showed negative correlation with the density of
heteroptera. There is no significant correlation between other
Physic-chemical parameters and density of the heteroptera.
This may be due to unique ability of aquatic heteroptera to
tolerate to the changes in the environmental conditions [7],
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