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KEYWORDS ABSTRACT
Diversity indices, Diversity index is a mathematical measure commonly used as an indicator of
fresh water, the interpretation of the environmental status, as well as to measure the
crustacean average degree of uncertainty of occurrence of a particular species. Therefore,
zooplankton. Simpson’s, Shannon-Weiner, Richness and Evenness diversity indices
incorporated in the present study. The objective of the study was to determine
the diversity indices of crustacean zooplankton (Copepoda, Cladocera and
Ostracoda) from Upper Dudhana dam. Result showed that Simpson’s index
was maximum (0.818) in Copepods and minimum (0.644) in ostracods.
Shannon-Weiner index was highest (1.586) in copepoda whereas lowest
(0.412) in ostracoda. Evenness was maximum (0.969) in copepoda and
minimum (0.503) in ostracoda. Richness index was maximum (4) in
copepoda and minimum (1) in ostracoda. It is concluded that, in the present
investigation out of total crustacean zooplankton copepoda is more diverse
group whereas ostracoda poorly contributed as compared to the other two
groups.
Introduction
Crustacea is the class of phylum content (Altaff and Chandran, 1989)
‘Arthropoda’ consisting three major groups essential amino acids (Kraul et al., 1993)
and Ostracoda. They are tiny aquatic feed in aquaculture. From the ecological
animals and plays key role in a food chain of point of view cladocera is a crucial group
fishes. They mostly feed on unicellular among zqop_lanktor_] cpmmunlty. Os_traco_ds
especially other crustaceans as well as organ of life history  strategies. ~ These
nutritive value because of their protein tool in multiple disciplines. The most stable

107


http://www.ijcrar.com/
http://dx.doi.org/10.20546/ijcrar.2016.407.014

Int.].Curr.Res.Aca.Rev.2016; 4(7): 107-113

communities have large numbers of species
which are fairly evenly distributed in good-
sized populations. Pollution often reduces
diversity by favouring a few dominant
species. Diversity is therefore a factor in
successful conservation management. Hence
the application of the diversity indices is
essential to measure crustacean zooplankton
diversity.

Use of different diversity indices continue to
elevate disagreement among the naturalists,
whether there is exist a biological
relationship between them or not (Auclair
and Goff, 1971; Risser and Rice, 1971).
Early researchers interpret their results as
the number of species per sample or per liter
as an index of their diversity. However, such
a procedure does not help in distinguishing
the relative abundance in terms of
community structure of the different species
besides other characteristics. The diversity
cannot be estimated just by one index
(Hayek and Buzas, 1997; Purvis and Hector,
2000), therefore, to overcome these
limitations different diversity indices such as
Simpson’s, Shannon-Weiner, Evenness and
richness was used in the present study.

The value of Simpson's index (D) ranges
between 0 and 1.With this index, O
represents infinite diversity and 1, no
diversity. Generally Simpson's index gives
more weight to the more abundant species in
a sample. The addition of rare species to a
sample causes only small changes in the
value of D. Shannon-Wiener diversity index
(H) varies from 0 to 5. This index provide
more information than simply the number of
species present (i.e., they account for some
species being rare and others being
common), they serve as valuable tools that
enable biologists to quantify diversity in a
community and describe its numerical
structure. Diversity indices are important
statistical measure used to characterize
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richness (the number of species) and
evenness (how uniform abundant species are
in a sample) of the species in the community
(Magurran, 1988). The number of species
per sample is a measure of richness (S) and
Evenness (E) expresses how evenly the
individuals in a community are distributed
among the different species. As species
richness and evenness increase, so diversity
increases. It is used as a tool for determining
the health of an ecosystem (Schmitz and
Nadel, 1995; Guerold, 2000).

Materials and Methods
Study area

The ‘Upper Dudhana dam’ is constructed on
the Dudhana River near village Somthana in
Badnapur  tahsil of Jalna district,
Maharashtra. This is an earthen dam located
at 19°55' 11.8"N to 75° 41' 39.9"E. The dam
has a height of about 18m and 2.75 km in
length, wherein the width is approximately 2
km.

Zooplankton Collection, Preservation,
Identification and Density Analysis

The samples of zooplankton were collected
from each selected study site of the dam
during 7am to 9am for a period of one year
(June 2013 to May 2014). The nylon net
(40p mesh size) was used for collection of
zooplankton. Collection of each sample
done by filtering 100 lit of water and
concentrate to the 50 ml and transferred to
the plastic bottles, it was carefully labeled
and preserved immediately onsite using 4%
formalin. Later, the collected samples were
brought to the laboratory for identification
using various monographs, books and other
published literature  (Altaff, 2004,
Edmondson, 1958 and Pennak, 1978). After
an accurate identification of each species,
the density of zooplankton was calculated as
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per the Lackey’s method

(Lackey, 1938).

drop count

Formula used for the -calculation of

population density:
N=nxv/V
Where,

N = Total no. of organisms/ lit of water
filtered.

n = Number of zooplankton counted in 1 ml
of plankton sample.

v = Volume of concentrated plankton
sample in ml.

V = Volume of total water filtered through
in lit.

Statistical analysis
Simpson’s Index (D)
D=2% ?:1(nifn:] 2
Where,

D = Simpson’s index

ni = Total population of i" species in
community

n = Total population of all species in
community

Shannon-Weiner Index (H)

H = X[ (ni/n) In(ni/n)]
Where,

H = Shannon-Weiner index

S = Number of individuals of each species

ni = Total population of i™ species in
community

n = Total population of all species

Evenness Index (E)

E = H/ In(S)
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Where,

E = Evenness index
H = Shannon-Weiner index
S = Number of individuals of each species

Richness Index (S)
S=N-1/In(n)
Where,

S = Richness index
N = Total no. of species in a community

Results and Discussion

Crustacean zooplankton population density
(org/lit) is depicted in Table.l and their
corresponding diversity indices are in
Table.2.

Copepoda: Monthly population densities of
copepoda during the study were maximum
(38.88 org/lit) in the month of July and
minimum  (3.38 org/lit) in February.
Simpson index was maximum (0.818) in the
month of May whereas minimum (0.127) in
the month of February. Which indicated that
the highest density of copepod in May and
lowest in February. Simpson diversity index
(D) is always higher where the community
is dominated by less number of species and
less when the dominance is shared by large
number of species (Whittaker, 1965).
Shannon-Weiner index (H) was maximum
(1.586) in January and minimum (0.352) in
May. Species diversity measured Dby
Shannon Weiner index (H) is directly
proportional to the number of species in the
sample and the uniformity of the species
distribution in the total abundance (Krebs,
1996). As a nature of copepod they prefer
eutrophic environment to grow in high
number that was observed in the present
study. Evenness index (E) was maximum
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(0.969) in January and minimum (0.215) in
May. Species Evenness was comparatively
high in January showing a decline in the
copepod diversity during this period. This
might because of the changing dam water
parameters, which showed in my earlier
work (Dube et al., 2016). The simplest and
most frequently used measure of biological
diversity is species richness (S), the number
of species per unit area. A vast amount of
ecological research has been undertaken
using species richness as a measure to
understand what affects, and what is
affected by, biodiversity. In the present
study species richness index was maximum
(4) in the month of July to November,
January and March whereas minimum (2) in
the month of May. It means the copepod
diversity was highest in rainy and winter
months whereas lowest in summer months.

Cladocera: Monthly population density of
cladocera during the study was maximum
(32.25 org/lit) in the month of July and
minimum (1.25 org/lit) in January. Simpson
index (D) was maximum (0.676) in the
month of May whereas minimum (0.2) in
the month of November. High ‘D’ value
indicated high density and low value
indicates low density of cladocera. Similar
findings were recorded by Ndebele Murisa

(2012), Koli and Muley (2012) and
Balakrishna et al., (2013). Shannon-Weiner
index (H) was maximum (1.424) in April
and minimum (0.636) in February. It means
diversity of cladocera was highest in April
and it was lowest in February. Padhye and
Dahanukar (2015) reported similar result
from Mula dam, Aundh, Pune (M.S.), India.
Evenness index (E) is maximum (0.87) in
April and minimum (0.389) in February.
The high evenness was due to the more
diversity and species richness. When the
dominance is more the species richness and
evenness is less which might be due to
representation of few species and its
numerical  dominance.  The  similar
observation also made by Vanjare (2010)
and it is corroborating the present findings.
Richness index (S) of cladocera was
maximum (4) in the month of April whereas
minimum (2) in the months of June to
August, January, February and May. It
means the diversity of cladoceran was high
in April. The diversity index values revels
that the dam water with good environmental
condition and less anthropogenic activity in
April because the cladoceran prefers mostly
good quality water. Similar observation
made by Koli and Muley (2012) and
Ndebele Murisa (2012).

Table.1 Monthly zooplankton group population density (org/lit) from Upper Dudhana dam

during June 2013 to May 2014

Zocg):zgzlgton Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May
COPEPODA | 30.25 | 38.88 19.75 | 1222 | 17.38 | 17.13 | 358 | 11.88 | 3.38 | 10.67 14 8.5
CLADOCERA | 26.25 32.25 18.25 8.25 6.75 3.5 5.17 1.25 13.8 17.96 14.59 195
OSTRACODA | 1.25 0 0.5 0.5 0.82 0 15 0.25 2.25 1 0 0.25
Total
zooplankton | 57.75 71.13 38.5| 2097 | 2495 | 20.63 | 10.25| 13.38 | 19.43 | 29.63 28.59 28.25

*Monthly values are average of four sampling sites.
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Table.2 Monthly zooplankton group diversity indices of Upper Dudhana Dam during June 2013

to May 2014.
Dllr\]/grs;y Jun Jul Aug Sept | Oct Nov Dec Jan Feb Mar | Apr May | Average
COPEPODA
ISSE;I;(S?B)S 0.382 | 0.489 | 0.393 | 0.224 | 0.437 | 0.421 | 0.136 | 0.203 | 0.127 | 0.290 | 0.446 | 0.818 | 0.364
Shannon-
Weiner Index | 1.163 | 1.018 | 1.172 | 1.536 | 1.096 | 1.234 | 1.209 | 1.586 | 1.191 | 1.360 | 0.905 | 0.352 | 1.152
(H)

Evenness(E) 0.711 | 0.622 | 0.716 | 0.939 | 0.670 | 0.754 | 0.739 | 0.969 | 0.728 | 0.831 | 0.553 | 0.215 | 0.704
Richness(S) 3.000 | 4.000 | 4.000 | 4.000 | 4.000 | 4.000 | 3.000 | 4.000 | 3.000 | 4.000 | 3.000 | 2.000 | 3.500
CLADOCERA
Is;a%;;(s?g)s 0.481 | 0.536 | 0.479 | 0.361 | 0.375 | 0.200 | 0.459 | - 0.618 | 0.414 | 0.270 | 0.676 | 0.443

Shannon-
Weiner Index | 0.818 | 0.758 | 0.809 | 1.104 | 1.072 | 1.128 | 0.918 | 0.794 | 0.636 | 1.096 | 1.424 | 0.682 | 0.937
(H)

Evenness(E) 0.500 | 0.463 | 0.495 | 0.675 | 0.655 | 0.689 | 0.561 | 0.486 | 0.389 | 0.670 | 0.870 | 0.417 | 0572
Richness(S) 2.000 | 2.000 | 2.000 | 3.000 | 3.000 | 3.000 | 3.000 | 2.000 | 2.000 | 3.000 | 4.000 | 2.000 | 2.583
OSTRACODA
Simpson’s 1.000 - 1.000 | 1.000 | 1.000 | - | 1.000 | 1.000 | 0.644 - - 1.000 | 0.956

Index (D)

Shannon-

Weiner Index | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.412 | 0.000 | 0.000 | 0.000 | 0.034
(H)

Evenness(E) 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.503 | 0.000 | 0.000 | 0.000 | 0.042
Richness(S) 1.000 | 0.000 | 1.000 | 1.000 | 1.000 | 0.000 | 1.000 | 1.000 | 2.000 | 0.000 | 0.000 | 1.000 | 0.750

Ostracoda: Monthly population density of
ostracoda was maximum (2.25 org/lit) in the
month of February and minimum (0.25
org/lit) in the months of January, February
and May, whereas ostracods were not
noticed in the month of July, November and
April. Simpson index (D) was maximum (1)
in the month of June, August, September,
October, December, January and May
whereas minimum (0.644) in the month of
February. Similar observation also found by
Balakrishna et al., (2013). In the present
study high diversity values of Simpson
diversity clearly stated that the selected dam
IS not cross the permissible limit of pollution
according to value set by APHA (1992).
Shannon-Weiner index (H) was maximum
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(0.412) in February and minimum (0) in all
the months of year except February. It
means the diversity of ostracod was very
low. The abundance decline due to
connection with redistribution of number of
individuals in water body or less possibility
to stay in the euphotic zone where
photosynthesis occurred (Talling, 1986).
Evenness index (E) is maximum (0.503) in
February and minimum in all remaining
months of year. These observations indicate
that, pollution load fluctuates in different
months due to several factors such as the
volume of water, density of biota, the
quantity and quality of domestic sewage.
Pandit et al., (2007) stated that poor number
of ostracods in Pravara river in
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Ahmednagar, Maharashtra. Richness index
(S) of ostracoda was maximum (2) in the
month of February whereas minimum (1) in
the months of June, August, September,
October, December, January and May. It
indicated that the ostracod diversity was
maximum in February and minimum in
rainy and winter months.  Similar
observation made by Mahor (2011) who
observed the maximum population of
ostracoda in February month and minimum
in winter months.

In the present investigation the values of
diversity indices tells us that, the dam water
environment is not uniform during the study
period so population density of crustacean
zooplanktons always fluctuated along with
the changing environmental factors.

Conclusion

In the present study copepoda and cladocera
have high diversity indices values for stable
communities while the unstable one i.e.
ostracoda have low values. The finding of
the present study therefore shows that
Simpson and Shannon-Weiner diversities
increase as richness increase. And for a
given pattern of evenness and richness they
do not always follow the same trend.
Simpson diversity is less susceptible to
richness and more sensitive to evenness than
Shannon-Weiner index.
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