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Abstract. The long-term investigation of dynamical systems has served as inspiration for research on the dynamics of 

families of mappings. The investigation of the behaviour of the mappings on intervals and Cantor sets was made possible 

by many of these discoveries. In order to comprehend the nature of families of mappings produced by initialising a complex 

number, Julia sets are essential. Any function subject to q-deformation effectively undergoes alteration, and in the limit 

where q → 1, the initial function is restored. In this instance, we use a quadratic map in its complex form. We also employ 

an entirely imaginary deformation parameter ε. In this study, we apply the Julia set's q-deformation to a quadratic map 

and generate Julia sets that correspond to various deformation parameter values. We next analyse for what values of the 

parameter ε the Julia sets cease to exist or fill the entire space. We also plot the heat maps for these ε values. 

INTRODUCTION 

The Julia Set 

Julia set fractal is one of the most beautiful dynamical structures obtained in fractal dynamics. In order to 

understand the complexities of mapping families, Julia sets are essential [1]. The notion of q-deformation was 

extended to non-linear maps by Jaganathanand Sinha. They applied the q-deformation to the logistic map and studied 

its dynamical behavior. In contrast to the typical logistic map, the consequent group of q-logistic maps exhibits an 

intriguingly broad spectrum of behaviors. A rare occurrence in one-dimensional maps was the coexistence of 

attractors, especially [2].  

 It is admirable that Devaney has worked on Julia sets and bifurcation diagrams for exponential mappings [1,3]. 

Julia and Mandelbrot's sets form the epitome of excitation in the graphical representation in the complex plane. They 

are obtained using iteration dynamics. Non-emptiness is the characteristic of Julia set [4]. Jones threw light on fractals 

before Mandelbrot [5]. 

Consider the quadratic family of the form z=z2+c (where x+iy=z and i2 = −1 while x, y stand for the image pixel 

coordinates. c being a fixed complex number). All real quadratic functions are topologically conjugate to real 

polynomials z for some c. This fact extends to complex quadratic functions. All complex quadratic functions are 

topologically conjugate to the complex polynomial z for some c sets and are used to obtain beautiful and fascinating 

figures of the Julia sets [6]. Peitgen, Jurgens, and Saupe made Bicomplex numbers are a commutative extrapolation 

of complex numbers., to generate Julia sets in three and four dimensions [7,8]. Rochon generalized the filled Julia set 

in three and four dimensions by making use of bicomplex dynamics that were introduced by using bicomplex numbers 

[8]. 

Mamta Rani and Vinod Kumar introduced the Mann iterative procedure in study of Julia sets [9]. It is remarkable 

that Shishikura studied on the Hausdorff dimension of the limit of the Mandelbrot and Julia set. [10]. Levin and Strien 

studied the local connectivity of Julia set of real polynomials [11]. Masood et.al. integrated the Julia set and Lorenz 

chaotic map to obtain image encryption [12].  
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q-deformation 

The book on q-deformation by Castellani and Wess emphasizes quantum groups, or continuous Lie group 

deformations, and their usefulness in physics. [13]. Quantum groups (q-groups) are a generalization of symmetry 

concepts and involve two fundamental and distinct ideas: deformation and non-commutative comultiplication. The 

concept of deformation in physics is a useful and old one. Quantum mechanics being a deformation of classical 

mechanics led Drinfeld to call quantum group (q-group) [13]. q-deformation works in the sense that a function when 

modified in terms of q without altering its basic structure then with q→1, we get the original function back.  

Notable works involving q-deformation have relevance not only in mathematics, physics, and statistical physics 

but also in the medical field [14]. A few works that gained prominence are q-deformed Poincare algebra by Lukierski 

et.al [15], q-deformed Lorenz algebra by Schmidke et.al. [16],q-deformed Gaussian distribution by Leeuwen and 

Maassen [17], Lorek et al.'s study on the harmonic oscillator's q-deformation [18,22]. Interpreting higher-order 

impacts in many-body interactions depends heavily on q-deformation [19,22]. 

Patidar et al. investigated the evolving behavior of the q-deformed Henon map and identified new structures and 

the path to chaos in the strange attractor. [20,21]. Additionally, they demonstrated that if the values of the deformation 

parameters are properly adjusted, the q-deformation of the Henon map results in a reduction of chaos [20]. 

Furthermore, their research shows that all the properties of the canonical Henon map may be accessed by adjusting 

the deformation parameters without affecting the values of the system parameters for the Henon map and that the 

Henon map when q-deformed possesses greater behavioral occurrences than the canonical Henon map [20].  

Such flourishing is the scheme of q-deformation that yields distinct dynamical behaviour. We apply the q-

deformation to Julia set on a quadratic map. The analysis is as under: 

The quadratic map we use is z = z2 +c. In this equation, c represents a different complex number that produces a 

distinct Julia set [2]. In our simulation, the real part of c is -0.123 while 0.645 forms the imaginary part. Here, we q-

deform the quadratic map and obtain Julia set figures for the same, the deformation parameter ϵ being purely 

imaginary. It can be varied to get a new q-deformed value of zq. 

 

The equation for q-deformation is 

 

 

 

 

The quadratic equation to be q-deformed is 

 

 

 

 

 

The q-deformed quadratic equation is as under 

 

 

          zn+1 = 𝑧′𝑛𝑞 
 

 

We show a set of initial conditions z0 that do not blow up in 1000 iterates. In the two-dimensional plots below, the 

x-axis is real z0 and the y-axis is imaginary z0. Following are the few Julia set plots we obtained for εtaking various 

values. 

zq =
 z

1 − ϵ(z − 1)
 

zn
′ = zn

2 + c 
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                                                        (a)                                                                    (b) 

 

                                                            FIGURE 1. Julia set for (a) ϵ = −0.02i and (b) ϵ =−0.015i 

 

                            
                                                                  (a)                                                               (b) 

 
                                                                FIGURE 2. Julia set for (a) ϵ = 0.1i and (b) ϵ =0.3i 

 

      

 Heat maps concerning different values of ε are as under 

                 

                                                   (a)                                                                                (b) 
 

                                                         FIGURE 3. Heat map for Julia set (a) ϵ = −0.02i and (b) ϵ =−0.015i 
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                                                    (a)                                                                                 (b) 

                                          
                                                    FIGURE 4. Heat map for Julia set (a) ϵ = −0.01i and (b) ϵ =−0.1i 

        
(a)                                                                                 (b) 

 
FIGURE 5. Heat map for Julia set (a) ϵ = −0.05i and (b) ϵ =0.1i 

CONCLUSION 

The work intends to study q-deformation on a Julia set. We plot figures corresponding to different values of the 

deformation parameter ε mentioned in the equations. We obtain beautiful heat maps corresponding to a few specific 

values of ε. We observe that as we proceed from a negative imaginary value to a positive imaginary value of 𝜀, the q-

deformed Julia set fractal occupies more of the space and becomes compact. It almost disappears for a large negative 

imaginary value of 𝜀. 
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Abstract: 

We study the persistence in the kinetic Ising model of glass transition by Frederickson and Anderson based on the kinetic 

Ising model with cooperative spin flip rates. We consider spin models that are standard Ising ferromagnetic ones and not the ones used 

for modelling spin glasses. We perform a graphical analysis to study the persistence of spins on coupled map lattice. We study Tent 

map and Logistic map.  

Keywords: Persistence; Ising Model; Glass Transition, Coupled Map Lattice. 

 

1. Introduction: 

A majority of supercool liquids transit into a metastable glassy state if crystallization is prevented by significant cooling 

rates. Glass transition is experimentally characterized by relaxation periods of a few minutes or hours. The freezing in of the 

translational degrees of freedom causes a steady decrease in thermodynamic parameters such as compressibility, specific heat, and 

thermal expansion, at transition temperature Tg. This is known as the glass transformation range [1]. Tg is sometimes referred to as the 

"melting point of amorphous materials," and although this term may not sound scientific, it accurately describes the glass transition: 

polymeric materials are soft and rubbery in the highly viscous region above the Tg, whereas they are hard and brittle below it. 

However, there is a crucial distinction between glass transition and melting: melting represents a true first-order phase transition, 

whereas glassification (vitrification) is only a pseudo-second-order transition. In other words, while melting produces a discontinuity 

in the first derivative of Gibbs free energy (volume, entropy), glassification only causes a (pseudo) discontinuity in the second 

derivative (e.g., heat capacity, expansion coefficient, etc.).  

 

The actual nature of the glass transition is not widely understood, as it is a complex process controlled by a number of 

parameters, including heating rate, ageing history, morphology, and molecular weight. Several theories have been proposed to explain 

the glass transition. It is viewed as a dynamic process in the kinetic theories. The process of "freezing" the motions of chain segments 

(kinetic units) results in vitrification or glassification. The initial (solid-state) transition starts at extremely low temperatures, at that 

point, side chain motions and localised bond bending and stretching can happen. This is called the Tᵧ gamma transition. The material 

begins to acquire some toughness as the temperature rises and other localised motions involving whole side chain and localised group 

movements become active. This is called the beta transition (Tβ). Tg is reached when the heating continues. Large-scale coordinated 

motions of the polymer chains take place in this area, and a noticeable shift in characteristics is seen [3]. 

Leutheusser created a microscopic model of the hard-sphere fluid's glass transition. He developed a straightforward non-

linear solution for the time evolution of the density correlation function that forecasts a glass transition by roughly analysing mode 

coupling equations. A highly cooperative spin-flip rate kinetic Ising model is the foundation of the glass transition microscopic theory. 

Through graphical analysis, one can derive conclusions for the spin systems that closely resemble Leutheusser's findings for hard 

spheres. This observation might represent the addition of a universality aspect to the glass transition [4]. 

 

2. The Ising Model: 

 

The Ising model is intended to describe how short-range interactions, for example, between molecules in a crystal, result in 

long-range, correlative behaviour and, in a way, to forecast the possibility of a phase transition. The Ising model has also been used to 

solve issues in molecular biology, chemistry, and other fields that study the "cooperative" behaviour of complex systems [5] [6]. We 

assign independent variable σi = +1 or -1 to every lattice site i = 1,2,3, ..., N. Thus, there are only two possible outcomes at each lattice 

site: up or down or occupied or vacant. We create the system's Hamiltonian. The ideal and seemingly extremely severe assumption 

that only short-range, "nearest-neighbour" interactions and interactions between the lattice sites and an "external field" contribute to 

the system's energy level is the basis for the definition of the Hamiltonian for the Ising model. For each configuration σi = (σ1, σ2, ..., 

σN) we have, 

  

http://www.jetir.org/
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𝐻 = 𝐻(𝜎) = − ∑ 𝐸 (𝜎𝑖  . 𝜎𝑗)

<𝑖,𝑗>

− ∑ 𝐽 𝜎𝑖

𝑖

 

where the first sum is over all pairs of the lattice's nearest neighbours and the second sum is over all lattice sites. E and J are the 

parameters in this equation. For nearest-neighbour interactions and interactions with the external field, respectively, the parameters E 

and J stand for the "energies" involved. A ferromagnet has an energy level that is lower than a non-magnetized configuration because 

a "magnetised" configuration (where the majority of nearest-neighbour pairings have parallel moments, 𝜎i = 𝜎j) has a positive E. When 

an "external magnetic field" (represented by the parameter J) is present, the magnetic moments will seek to align with the field's 

direction, once more "favouring" configurations with shorter energy levels [7]. 

 

 
 

Fig. 1: The Ising model applied to a two-dimensional square lattice. Every arrow is a "spin," a magnetic moment that might point 

upward or downward. 

 

3. The Model:               

We study a variant of the Fredrickson-Andersen model [4] based on an extremely cooperative spin-flip rate kinetic Ising model-

based microscopic theory of the glass transition. An n-spin facilitated model is defined as one for which the flip rate of the jth spin is 

nonzero only if n or more near neighbours of spin j are in the spin-up state in spin configuration 𝜎 [4]. The update rules are as follows: 

a) We choose a site randomly on the lattice. 

b) If none of the neighbours is 'up' spin, the spin at this site is not changed. 

c) If the site has at least one 'up' neighbour, and the site itself has an 'up' spin, it is flipped. 

d)  If the site has at least one 'up' neighbour and the site itself has a 'down' spin, it is flipped with probability p. 

An all-spins "down" is the absorbing state for any value of p. Spins for p=0 will occasionally be "down." This isn't guaranteed for 

higher values of p. We investigate the system's short-time dynamics and memory retention. It is common to observe extended 

exponential dynamics in glassy systems. For lower values of p, the dynamics should be exceedingly sluggish. This will show up as 

autocorrelation with starting conditions. We have examined the likelihood that the initial conditions will be precisely maintained, or 

persistence, a stronger quantifier. In this case, it is defined as the fraction of spins that have not altered their original spin state at all 

until a specific period. Nonzero persistence suggests that the system preserves the initial conditions indefinitely. The decay exponent 

is referred to as the persistence exponent when the persistence exhibits power-law decay at the critical point. This is a non-Markovian 

quantity. The exponents are found to be non-trivial even in the simplest of cases [8]. In the previous work, we studied persistence in 

this model of glass transition and plotted the persistence P(t) vs time t on a semi-logarithmic scale [9]. We obtained a stretched 

exponential behaviour for all values of probabilities and respective exponents considered. 

 

4. Coupled Map Lattice (CML) 

 

 Menon, Sinha, and Ray have extended the Ising model to coupled map Lattice (CML). They suggested that the initial 

variable value of a site should be represented by (+) spin if it is more than the fixed point and (−) spin if it is less than the fixed point. 

It is now possible to specify the persistence in a way that is similar to spin systems [10]. We simulate the system of size N= 5 x 104 for 

105 time steps and averaged over 2.5x104 configurations. CML was originally introduced to facilitate the study of spatiotemporal 

chaos, i.e., chaotic dynamics in a spatially extended system [11]. In the spatially extended system, CML is the nonlinear dynamical 

system. It's a type of iterative system constructed from several similar functions of a single variable that are connected linearly to a 

network's closest neighbours. The time evolution is given by: 

 

𝑥𝑡+1(𝑖) =(1-ε) 𝑓(𝑥𝑡(𝑖))+
𝜀

2
 { 𝑓(𝑥𝑡(𝑖 + 1)) +  𝑓(𝑥𝑡(𝑖 − 1))} 

where xt(i) is a continuous variable value x at discrete time t at lattice site i. Here ε is the coupling parameter and f(x) is the underlying 

map. There are a number of variants to consider, including asymmetric and linear coupling. It is simple to extend the idea to higher-

dimensional lattices. Higher-dimensional maps like the Henon map have also used. Nonetheless, logistic and tent maps continue to be 

the most studied maps.  

5. Results: 
We study Coupled Tent and Logistic Map. We consider two values of probability p<1 (p=0.8 in this case) and p=1 for both the maps.  

a) Tent Map 

The canonical form of Tent map is: 

        𝑥𝑖+1 = 𝑓(𝑥𝑖) = 𝜇𝑥𝑖           for     xi <
1

2
         and 

                                                                        = 𝜇(1 − 𝑥𝑖)               for     xi ≥
1

2
 

where μ=1.47. We study phase diagram for p=0.8 for various combination of μ (in range 1.2-2) and ε (in range 0-0.4) (See Fig:2). We 

plot the persistence exponent for various values of ε in the range [0.291:301]. We do not observe a power law in this case as seen in 

http://www.jetir.org/
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Fig.3. In the case of p=1, we plot the phase diagram for various combinations of μ (in the range 1-2) and ε (in the range 0-0.45) (See 

Fig:4). We obtain power-law decay of persistence P(t) ~ t-θ , where θ is the decay exponent, at ε=0.314 (θ=0.122 as seen in Fig:5). 

 

 

  
Fig.2: Shows phase diagram for p=0.8 for several 

combinations of μ and ε in case of coupled tent map. 

Fig.3: Shows the time evolution of persistence P(t) on 

log-log scale for several values of ε in the range 

[0.291:301] for coupled tent map. 

  

            
Fig.4: Shows phase diagram for p=1 for several 

combinations of μ and ε in case of coupled tent map. 

Fig.5: Shows the time evolution of persistence P(t) on 

log-log scale. We obtain power law at ε=0.314. The 

decay exponent θ= 0.122 for coupled tent map. 

 

 

 

b)  Logistic map 

 

The canonical form of Logistic map is:  

 

𝑥𝑖+1 = 𝑓(𝑥𝑖) = 𝜇𝑥𝑖(1 − 𝑥𝑖) 

 

where 𝜇=3.474. We study the phase diagram for p=0.8 for various combinations of μ (in the range 3-4) and ε (in the range 0-0.3) (See 

Fig:6). We plot time variation of the persistence on log-log scale. We obtain power law P(t) ~ t-θ at ε=0.168. θ=0.37 as shown on 

Fig.7. In case of p=1, we plot the phase diagram for various combination of μ (in range 3-4) and ε (in range 0-0.3) (See Fig:8). We do 

not obtain power law in the case as seen in Fig:9. 

 

http://www.jetir.org/
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Fig.6: Shows phase diagram for p=0.8 for several 

combinations of μ and ε in case of coupled Logistic 

map. 

Fig.7: Shows the time evolution of persistence P(t) on 

log-log scale. We obtain power law at ε=0.168. The 

decay exponent is θ= 0.37 in the case of coupled 

Logistic maps. 

 

                      

         
Fig.8: Shows phase diagram for p=1 for several 

combinations of μ and ε in case of coupled Logistic 

map. 

Fig.9: Shows the time evolution of persistence P(t) on 

log-log scale with ε in the range [0.25427:2543].  

               

 

6. Summary: 
Fredrickson and Andersen introduced the kinetic Ising model of glass transition [4]. In our work, we make a study of the 

existence of persistence in this model on coupled map lattice where the underlying maps are Tent map and Logistic map. Our function 

consists of a Hamiltonian that comprises the sum over all pairs of the lattice's nearest neighbours along with the sum over all lattice 

sites. We consider two cases, p=0.8 and p=1 for the coupled tent map and coupled logistic map. We plot phase diagrams for all of 

these. For the tent map (p=1) and logistic map (p=0.8) we get a clean power law with exponents θ=0.122 and θ=0.37 respectively.                        
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Abstract. Complex networks and d-dimensional Euclidean lattices have both been researched 

using coupled map lattices. Additionally, it has been examined on the deterministic fractal 

known as the Sierpinski Gasket. In this work, we investigate the coupled map lattice on a 

random fractal called diffusion limited aggregate (DLA). We create a map and examine it from 

the perspective of the circle map. In the event of a DLA, a site's neighbors may number one to 

four. We examine the scenario in which the total weight does not stay constant. In this regard, 

we plot bifurcation diagrams. 

Keywords: Coupled Map Lattice, Circle Map, Diffusion limited Aggregate 

 

INTRODUCTION 

Dynamics-displaying fractals on Coupled Map lattices 

 

A system that has been extensively investigated is coupled map lattices on Euclidean lattices 

in d-dimensions. In this regard, the most researched maps are circular, tent, and logistical maps. 

Few studies have been done on the dynamics of fractals. Fractal connectivity scales with 

distance.  

In the case of connected map lattices, such systems exhibit a transition from spatial order to 

spatially uniform or chaotic states when coupling is changed. Based on simulations of neural 

networks, coupled oscillators, and coupled maps, nodes are divided into regions of fixed point, 

chaotic, and oscillating regions.   

Network connectivity has an impact on how activities are divided inside networks. We can 

achieve these partially arrested states in what are known as chimaera states. This article here 

examines a fractal model known as the diffusion limited aggregate (DLA). Coupled map 

lattices are dynamical networks that act like complicated models and are spatially 

homogeneous and computationally feasible. Things having fractal architectures exhibit 

exciting physical phenomena [3]. In CMLs, coupling is diffusively discrete. Similar to the 

logistic map, the circle map is a chaotic map. Similar to the dynamics of neurons, chaotic, 

oscillatory, and fixed-point behavior can be seen. Each of these many dynamical kinds is 

dependent upon the type of coding and the applied stimulus [4].  

If systems exhibit statistical symmetry, long-range interactions, and are probabilistic in nature, 

they can have chaotic temporal states and long-range spatial order with temporal disorder. We 

can learn about the stability of randomly connected elements from the Wigner-May theorem. 

The instabilities to a spatially uniform state vary, and the eigen-values of fractals exhibit 

intriguing structure [5]. 
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Diffusion Limited Aggregate (DLA) 

Written and Sander [1] generated a metal-particle aggregation process model whose 

correlations were measured. They concluded that, like metal aggregates, the density 

correlations in the model aggregates decrease with distance along a fractional power law. The 

metal aggregates' radius of gyration follows a power law pattern. 

The DLA model is based on the Eden model, in which randomly added particles are introduced 

to sites next to occupied sites one at a time. However, Written and Sander discovered that the 

fractional power law of distance was how the metal aggregates slid off. The irreversible growth 

process is the source of these relationships. Similarities between the DLA model and the 

discrete Langer-Krumbhaar model of dendritic development are found [6]. 

COUPLED MAPS ON DLA 

Initially, we start with a seed particle at the lattice origin. Next, we introduce a second particle 

at a random location, a considerable distance from the origin. Up until it reaches the location 

next to the seed, the second particle travels at random. After then, this particle joins the cluster. 

Similar actions are taken by additional particles that are introduced at random times. If a 

particle crosses the lattice's borders, it is eliminated and a new one is added. Over 105 sites are 

used to recreate the DLA. 

We define variable value xi,j(t) to the site (i,j) at time t. The evolution is given by: 

𝑥𝑖,𝑗(𝑡 + 1) = (1 − e)f (𝑥𝑖,𝑗 (𝑡)) +
e

4
 (f (𝑥𝑖+1,𝑗(t)) + f (𝑥𝑖−1,𝑗(t)) + f (𝑥𝑖,𝑗+1(t)) + f (𝑥𝑖,𝑗−1(t)))              (1) 

where sites that are not part of the DLA cluster are considered to have contributed nothing and 

have not changed over time. 

Alternatively, 

𝑥𝑖,𝑗(𝑡 + 1) = (1 − 𝑁(𝑖, 𝑗)
e

4
)  f (𝑥𝑖,𝑗 (𝑡)) + 

e

4
 ∑ f (𝑥(𝑖,𝑗) (𝑡))(i,j)                                                                 (2) 

where N(i,j) is the total number of DLA cluster neighbors for site (i,j). Sites that are not part of 

the DLA cluster are not taken into account and are not thought to have changed over time. 

In order to clarify the distinction, we consider the scenario in which site (i,j) on the cluster has 

just two neighbors: (i+1,j) and (i-1,j). By (1), the evolution will be: 

𝑥𝑖,𝑗(𝑡 + 1) = (1 − e) f (𝑥𝑖,𝑗 (𝑡)) +
e

4
 (f (𝑥𝑖+1,𝑗(t)) + f (𝑥𝑖,𝑗−1(t)))                               (3) 

And that according to (2) will be 

 𝑥𝑖,𝑗(𝑡 + 1) = (1 −
e

2
) f (𝑥𝑖,𝑗 (𝑡)) +

e

4
 (f (𝑥𝑖+1,𝑗(t)) + f (𝑥𝑖,𝑗−1(t)))                                                          (4) 

The total of the weights is not conserved in rule (1), but it is in rule (2). In rule (1), the evolution 

of a given site is dependent on the number of neighbors; in rule (2), this dependency is absent. 

A typical DLA cluster produced by the aforementioned technique is displayed in Fig. 1. We 

examine the coupled circle map's dynamics on the DLA. 
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Figure 1: A typical DLA cluster  

Circle map 

The circle map is a one-dimensional map which maps a circle onto itself, where n+1 is 

computed mod 1 and K is a constant. Note that the circle map has two parameters  and K.  

can be interpreted as an externally applied frequency, and K as a strength of nonlinearity. The 

circle map exhibits very unexpected behavior as a function of parameters, as illustrated below 

[7]. 

 

The circle map coupled on a DLA with one, two, three, and four neighbours is now plotted 

using bifurcation diagrams. Plotting the bifurcation diagrams against the control parameter ε, 

which ranges from 0 to 1, is done for two-dimensional sites. 

 

Bifurcation Diagrams for Circle Map 

 

Figure 2: Bifurcation diagram for the non-conserved case for sites with one neighbor. 
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Figure 3: Bifurcation diagram for the non-conserved case for sites with two neighbors. 

 

Figure 4: Bifurcation diagram for the non-conserved case for sites with three neighbors. 

 

Figure 5: Bifurcation diagram for the non-conserved case for sites with four neighbors. 
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Conclusion 

Since DLA is a well-studied model for random fractals, we examine its dynamics. On this 

random fractal, we examine coupled circle maps. It is discovered that the band attractor differs 

in each scenario, whether there are one, two, three, or four neighbours. Although there are no 

periodic windows, the regions exhibit band periodicity. Graphs of this kind appear to be 

prevalent in all non-conserved scenarios. 
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Abstract:  
 The present study deals with to investigate the seasonal variation of cestode parasite Moniezia 

(Blanchard) collected from intestine of sheep and goats in Jalna District (M.S.) India. A total of 499 host intestine 

were examined during the research period out of these, 344 were found infected with cestode parasite Moniezia 

(Blanchard). The analysis of data showed that the prevalence of cestode parasites variable according to season. 

The cestode parasite Moniezia (B) recorded high prevalence in the rainy season 78.60% followed by winter 

season 66% whereas low prevalence recorded in summer season 62% in two annual cycles during Jan-2015 to 

Dec-2016. 

Keywords: Moniezia, Seasonal Variation, Cestodes, Sheep, Goats, Jalna  
 

Introduction: 

Parasitology is one of the vast and highly 

advanced branch of zoology. Parasitism is 

undoubtedly an ecological relationship between two 

different populations. Noble and Noble, 1976 stated 

that parasitism is an association of two organisms of 

different species, in which one is benefited and other 

harmed. The organism, which is benefited, is the 

parasite and that which suffers is the host. 

Small ruminants are widely distributed and 

are of great importance as a major source of income 

for small and the landless farmers in rural areas. 

Sheep and goat with large genetic diversity accounts 

for about 0.5 to 5% of total output of livestock 

sector in India (Singh, K. 1995). Helminthiasis, 

especially parasitic gastroenteritis, pose a serious 

health threat and a limitation to the productivity of 

small ruminants due to the associated morbidity, 

mortality, cost of treatment and control measures 

(Nwosu, C. O., Madu, P. P. and Richards, W. S., 

2007). In addition to these threats, infestation with 

helminthes lowers the animal’s immunity and 

renders it more susceptible to other pathogenic 

infections; finally, this may result in heavy 

economic losses (Garedaghi, Y., et. al., 2011). The 

problem is however much severe in tropical 

countries due to very favorable environmental 

conditions for helminth transmission (Mohanta, 

U.K., et. al., 2007). 

 Results of present study are expected to be 

helpful for future research on helminth parasites of 

sheep and goat in this area. Keeping in view, 

importance of cestode infections of sheep and goat, 

the present study was designed to evaluate the 

prevalence of cestode genus Moniezia (Blanchard) 

parasitizing of Sheep and Goat. 

Materials and methods  
The Sheep and Goat intestines were 

collected from slaughter houses from different 

places of Jalna district during Jan, 2015 to Dec, 

2016. Covering the three different seasons of the 

year i.e., rainy, winter and summer from Jalna 

district covering all areas. The small intestine, and 

caecum were kept in separate petri dishes containing 

normal saline. The organs observed and recorded the 

data of infected and normal hosts examined. After 

separating and counting the population of different 

cestode parasites from host, the parasites were 

preserved in separate bottles. Some of these were 

used for the taxonomic study. The drawings are 

made with the aid of camera lucida and 

measurements taken in mm. The identification of 

these parasites were made by using keys “Systema 

Helminthum” (Yamaguti, S. 1957). Prevalence of 

infection calculations were based on the following 

formula.  

Infected host 

Incidence of infection = --------------------------x100 

Total host Examined 
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Results and Discussion: 

Table No. 1:- Prevalence of Moniezia Sp. from intestine of Sheep and  

Goats during  Jan 2015- Dec 2016 from Jalna District (M.S.) India. 
 

Name of 

Month 

No. of hosts 

Examined 

No. of hosts 

Infected 

No. of parasites 

collected 
Prevalence  % Locality 

Jan-15 20 15 17 75% Jalna 

Feb-15 20 12 14 60% Ambad 

Mar-15 17 11 12 65% Bhokardan 

Apr-15 19 11 12 58% Badnapur 

May-15 23 13 14 57% Ghansavangi 

Jun-15 18 13 14 72% Partur 

Jul-15 24 18 25 75% Mantha 

Aug-15 20 17 17 85% Jafrabad 

Sep-15 19 16 20 84% Jalna 

Oct-15 24 14 15 58% Ambad 

Nov-15 18 10 17 56% Bhokardan 

Dec-15 22 17 20 77% Badnapur 

Jan-16 20 16 18 80% Ghansavangi 

Feb-16 17 12 12 71% Partur 

Mar-16 22 14 14 64% Mantha 

Apr-16 23 15 15 65% Jafrabad 

May-16 24 14 14 58% Jalna 

Jun-16 21 16 21 76% Ambad 

Jul-16 25 19 22 76% Bhokardan 

Aug-16 26 20 20 77% Badnapur 

Sep-16 18 15 18 83% Ghansavangi 

Oct-16 21 12 15 57% Partur 

Nov-16 20 12 14 60% Mantha 

Dec-16 18 12 16 67% Jafrabad 

Total 499 344 396 69% 
 

 

Graph No. 1:- Prevalence of Moniezia Sp. from intestine of Sheep and Goat during Jan-2015- Dec-2016 
 

 

 
 

Table No. 2 - Seasonal fluctuation of cestodes Moniezia Sp., 

of Sheep and Goats from Jalna district during Jan 2015-Dec 2016. 
 

Season Incidence% (Moniezia Sp.) 

Rainy 78.60% 

Winter 66% 

Summer 62% 
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Graph No. 2- Seasonal fluctuation of cestodes Moniezia Sp.,  

of Sheep and Goats from Jalna district during Jan 2015-Dec - 2016. 
 

 
 

The data shows the prevalence of cestode 

parasites of sheep and goats in Jalna district (M.S.) 

India during Jan-2015 to Dec-2016. The prevalence 

or incidence of infection of cestode parasites 

Moniezia sp., was calculated (Table No. 1, 2).   

The analysis of data showed that the 

prevalence of cestode parasites variable according to 

season (Table No. 2) Moniezia sp. recorded high 

prevalence in the rainy season 78.60 % followed by 

winter season 66% whereas low prevalence recorded 

in summer season 62% in two annual cycles during 

Jan-2015 to Dec-2016. 

Similar results also observed Yadav and 

Khajuria (2006) examined gastro-intestinal parasitic 

infection throughout the year; seasonal variation was 

recorded and was highest during rainy season 

(88.54%) followed by summer (83.15%) and winter 

(76.01%). Similar findings were reported by Atul 

Humbe et. al., in 2010 that the total 338 cestode 

were removed from 460 hosts. The total ten species 

were found in present investigation which contains 

six species of Moniezia and four species of Stilesia, 

the high prevalence occur in rainy season (72.19%) 

followed by in winter season (68.46%) and lower 

prevalence in summer season (61.29%).   

SAR. Al-Qureishy (2008) reported the 

prevalence of tapeworm infections among sheep 

slaughtered in Riyadh city were studied from 

February 2007 to March 2008. The highest infection 

rate was in autumn (8.1%), and the lowest one was 

in summer (1.7%). Similar finding was reported by 

Chandana Choudhury Barua et. al. 2015 the 

prevalence of gastrointestinal helminthic infections 

in goats raised at Goat Research Station Byrnihat 

during the period of June 2013 to May 2014. The 

higher prevalence rate was observed in rainy season 

(92.06%) followed by winter (75.00%) and lower in 

summer season (32.14%). Also, higher fecal egg 

count was observed in rainy season (3525±170.40) 

followed by winter (1575±62.92) and summer 

season (1225±85.39). 

 Kennedy C.R. (1976) reported temperature; 
humidity, rainfall, feeding habits of host, availability 

of infective host and parasite maturation are 

responsible for influencing the parasitic infections. 

Feeding activity of the host is reason for seasonal 

fluctuation of infections (Pennuyuick, 1973). Nair 

and Nadakal (1981) explained retarded growth, 

decreased egg production, reduced weight gain, 

significant haemoglobin depression due to infections 

of cestode parasites in chickens. Jadhav and Bhure, 

(2006) noticed high temperature, low rainfall and 

sufficient moisture were necessary for development 

of parasite. 

Conclusion:  
After the analysis of data, the present study 

can be concluded that high prevalence of cestode 

parasites i.e. Moniezia sp. occurred in rainy season 

followed by winter season and low in summer 

season, this type of results indicates that 

environmental factors and feeding habitats are 

influencing that seasonality of parasitic infection 

either directly or indirectly. 
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Abstract 
An assessment of the diversity of butterflies in the Dnyanganga Wildlife Sanctuary, Maharashtra, was 

carried out through research. The survey found that there were 89 species of butterflies, with the Nymphalidae 

family accounting for the majority (32.18%), Lycaenidae for 27.59%, Pieridae for 27.59%, Hesperiidae for 

18.75%), and Papilionidae for 6.90%.The quantity of butterflies appears to have increased from the monsoon to 

the winter, but dropped in the summer and before the monsoon, presumably as a result of variations in the 

temperature and humidity of the affected habitats as well as the possible lack of nectar. According to the study's 

findings, the Dnyanganga Wildlife Sanctuary in Maharashtra features a thriving ecosystem that supports a wide 

variety of butterflies.  

Keywords: Dnyanganga Wildlife Sanctuary, Maharashtra, Butterfly, Diversity.  

 

Introduction 
 According to Whitaker and Captain (2008), 

one of the most fascinating aspects of the world is 

its remarkable diversity, which includes roughly 10 

million species. Ecosystems depend on this diversity 

to survive. Features that enable the species to 

function and produce commodities and services 

necessary for human welfare. Analysing regional 

diversity makes it feasible to assess potential 

functional roles for the species (Wilson 1997). 

According to this theory, research on the diversity of 

species is essential to comprehending how human 

growth affects an ecosystem's capacity to sustain 

itself. Numerous studies have highlighted the 

diversity of insects because they provide ecological 

services such pollination, nutrient decomposition, 

pest control, and species maintenance in both 

terrestrial and aquatic environments (Koh and Sodhi 

2004; Losey and Vaughan 2006). Butterflies are the 

most beautiful things in the cosmos, among insects. 

Their involvement in pollination are significant 

(Tiple et al. 2006; Tiple 2018). While caterpillars 

are dependent on particular host plants for leaves, 

adult butterflies are only fed by nectar and pollen 

(Nimbalkar et al. 2011). The health of any given 

terrestrial ecosystem is best predicted by butterflies, 

according to Thomas (2005) and Bonebrake et al. 

(2010). As such, butterflies are considered a key 

model group in the fields of ecology and 

conservation (Watt and Boggs 2003; Ehrlich and 

Hanski 2004; Mukherjee et al. 2015). In this regard, 

the preservation of several ecological services for 

human well-being depends on the survival of 

butterflies. The purpose of the current study was to 

estimate the diversity of butterflies in the 

Dnyanganga environment in light of the vital 

ecological services that they provide and to support 

conservation management. Maharashtra, India's 

Wildlife Dnyanganga Sanctuary. The study's 

findings should strengthen the ecological roles that 

various butterfly species play in the Dnyanganga 

and add to the information that is already required 

for conservation managementWildlife Sanctuary and 

comparable geographic areas 

Materials and methods 

 Study area  
The Dnyanganga Wildlife Sanctuary is a 

small, diverse area in the Indian state of 

Maharashtra that is rich in biodiversity. It has an 

amazing abrupt drop in elevation, a difficult 

topography, a healthy environment, and hilly 

scenery. Around Buldana district, it proliferates. 

District of Buldana's Khamgaon Tahsil encompasses 

the sanctuary's area. The Maharashtra town of 

Khamgaon is located 20 miles from the Dnyanganga 

Sanctuary, while Buldana is 28 km away. It is close 

to the Dnyanganga River in the Buldana District. 

Within the 205 sq km sanctuary are two lakes. In 

addition to tigers, additional attractions include 

leopards, sloth bears, blue bulls, barking deer, 

spotted deer, hyenas, jungle cats, and jackals. There 

are roughly 150 species of birds there. Visits to the 

refuge are best made between January and June. The 

greatest months to see wild animals are February 

through May. The land is sloping, with gentle-

sloped hillocks dotted throughout. The Sanctuary, 

which is overseen by the Maharashtra Forest 

Department's Office of Field Director at the Melghat 

Tiger Reserve, provides a natural habitat for a 

variety of animal and bird species, many of which 
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are seasonal. well-distributed rainfall during the 

south-west monsoon season and generally dry 

weather during rest of the year. The cold season is 

from December to February (Buldana  Gazetteer 

2020).  

Survey methodology 

 A year-long period, from January to 

December 2022, saw the butterflies being observed 

at the sampling sites. A well-functioning protocol 

was used during the survey. A "Pollard Walk" 

approach (Pollard 1977; Pollard and Yates 1993) 

was used to conduct the survey, with the appropriate 

adjustments. Under favourable weather conditions, 

the study area was visited twice a month from early 

in the morning (7:00 AM) to late in the afternoon 

(5:00 PM).  

 Identification of species  
During discovery, a specimen was 

recognised using obvious structural traits and 

photographed using a Nikon D7100 camera (Nikon 

Inc., Tokyo, Japan).  

Keys and techniques recommended by Evans 

(1932), Wynter-Blyth (1957), Haribal (1992), Kunte 

(2000), and Kehimkar (2008) were used for the 

identification and comparative analyses of observed 

specimens.  

Analysis of data 

By utilising the following formulas, the 

Microsoft Excel programme conducted a species 

occurrence analysis The formula for calculating 

Relative Dominance (RD) of species is [RD=Ni × 

100/Nt], where Ni is the number of individuals in a 

species and Nt is the total number of individuals in 

all species (Basavarajappa 2006; Joshi 2014).  The 

formula for calculating the mean percent occurrence 

(M%) for a given month is [M% = Nm × 100 /Nt], 

where Nm represents the number of participants in 

each month and Nt represents the total number of 

participants over the course of the study 

(Basavarajappa 2006; Joshi and Tantarpale 2016). 

The monthly diversity of and classification of the 

local status of species were computed using the 

mean values of the pooled species occurrence data. 

Highlighting the butterfly species' observed pattern 

of species richness was made possible by the 

diversity assessment. PAST Version 1.60 software 

(Palaeontological Association, Norway; Hammeret 

al., 2001) was used to quantify the diversity indices. 

The species richness was obtained using the 

Margalef equation [R= (S-1)/ log N], where R is the 

index of species richness, S is the total number of 

species, and N is the total number of individuals 

(Magurran 1988); Vidyabharati International 

Interdisciplinary Research Journal 13(1) ISSN 2319-

4979 Sept. 2021 756 www.viirj.org. The species 

diversity was calculated using the Shannon diversity 

index, which was calculated as [𝐻′ = − 𝑃𝑖log 𝑃𝑖 𝑅 

𝑖=1]; Pi is the proportion of the first species, which 

is given by Pi= ni/N (Magurran 1988). However, the 

Pielou equation [J= N1/N0], where N1 is the 

number of abundant species in the sample and N0 is 

the total number of species in the sample, was used 

to evaluate the species equitability (Hammeret al., 

2001). Using the nearest neighbour pair linkage 

algorithm using the Euclidean distance index for 

presence and absence data, the similarity association 

matrix, upon which the cluster was based, was 

calculated (Hammeret al., 2001). Statistical analysis 

was performed using Analysis of Variance 

(ANOVA) to examine the differences between the 

diversity and evenness indices with species 

occurrence among the various research months. The 

statistical analyses were carried out using SPSS 

version 10 (SPSS Inc., Chicago, Il, USA; Kinnear 

and Grey 2000), in accordance with Zar (1999). 

Results  

In the research area, 89 butterfly species 

belonging to five families were recorded (Table 1). 

Considering the butterfly's relative value dominance 

in the research region, 37.93% of the species were 

classified as abundant, compared to 39.08% 

common, 8.05% frequent, 12.64% infrequent, and 

2.30% extremely rare. The family Nymphalidae had 

the highest number of butterfly species (32.18%), 

followed by Lycaenidae (27.59%), Pieridae 

(27.59%), Hesperiidae (18.75%), and Papilionidae 

(6.90%). The number of butterfly species seen in a 

year varied in degree of resemblance, as 

demonstrated by a multidimensional dendrogram 

created by Euclidean distance cluster analysis. One 

cluster consists of the months with a minimal to 

moderate number of species, while another cluster is 

created by the other months with a moderate to 

maximum number of species . The quantity of 

butterflies appears to have increased from the 

monsoon to the winter, but dropped in the summer 

and before the monsoon, presumably as a result of 

variations in the temperature and humidity of the 

affected habitats as well as the possible lack of 

nectar. According to observations, the monthly 

fluctuations in butterfly abundances show a low 

from February to May and a peak from July to 

January. Butterfly mean percent abundance varied 

significantly (F = 80.23, df = 11, p < 0.05); butterfly 

Shannon diversity values varied significantly (F = 

102.3, df = 11, p < 0.05); butterfly species evenness 

varied significantly (F = 109, df = 11, p < 0.05); 

butterfly species richness varied significantly (F = 

97.02, df = 11, p < 0.05). The opposing tendencies 

were demonstrated by a trend in species richness, 

species equitability, Shannon diversity, and mean% 

abundance. 
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Table 1. Diversity of Butterflies during January 2022to December 2022 in the Dnyanganga Wildlife Sanctuary, 

Maharashtra, India 

Common Name Scientific Name 

IUCN 

Status Relative Dominance Local Status 

Family: Papilionidae     

Tailed Jay Graphium agamemnon (Linnaeus, 1758) NE 1.272 Common 

Common Jay Graphium doson (Felder and Felder, 1864) NE 1.198 Common 

Common rose Pachliopta aristolochiae (Fabricius, 1775) LC 1.087 Common 

Crimson rose Pachliopta hector (Linnaeus, 1758) NE 1.026 Common 

Lime Butterfly Papilio demoleus (Linnaeus, 1758) NE 1.444 Abundant 

Family: Pieridae     

Common Mormon Papilio polytes (Linnaeus, 1758) NE 1.351 Abundant 

Common Albatross Appias albino (Fabricius, 1775) NE 1.135 Common 

Indian Pioneer Belenois aurota (Fabricius, 1793) NE 1.536 Abundant 

Common Emigrant Catopsilia pomona (Fabricius, 1775) NE 1.004 Common 

Mottled Emigrant Catopsilia pyranthe (Linnaeus, 1758) NE 1.332 Abundant 

Common Gull Cepora nerissa (Fabricius, 1775) NE 1.495 Abundant 

Small salmon Arab Colotis amata (Butler, 1870) NE 0.112 Rare 

Crimson Tip Colotis danae (Fabricius, 1775) NE 0.194 Rare 

Small Orange Tip Colotis etrida (Boisduval, 1836) NE 1.147 Common 

White Orange Tip Ixias Marianne (Cramer, 1775) NE 1.122 Common 

Yellow Orange Tip Ixias pyrene (Linnaeus, 1764) NE 0.778 Occasional 

Common Jezebel Delias eucharis (Drury, 1773) NE 1.326 Abundant 

One Spot Grass Yellow Eurema andersoni (Moore, 1865) LC 1.581 Abundant 

Three Spot Grass Yellow Eurema blanda (Boisduval, 1836) NE 1.096 Common 

Small Grass Yellow Eurema brigitta (Stoll, 1780) LC 1.237 Common 

Common Grass Yellow Eurema hecabe (Linnaeus, 1758) NE 1.412 Abundant 

Spotless Grass Yellow Eurema laeta (Boisduval, 1836) NE 1.485 Abundant 

Psyche Leptosia nina (Fabricius, 1793) NE 0.768 Occasional 

Common Wanderer Pareronia valeria (Cramer, 1776) NE 1.218 Common 

Family: Nymphalidae     

Tawny Castor Acraea violae (Fabricius, 1775) NE 1.068 Common 

Angled Castor Ariadne ariadne (Linnaeus, 1763) NE 1.262 Common 

Common Castor Ariadne merione (Cramer, 1779) NE 1.176 Common 

Plain Tiger Danaus chrysippus (Linnaeus, 1758) NE 1.517 Abundant 

Striped Tiger Danaus genutia (Cramer, 1779) NE 1.386 Abundant 

Common Crow Euploea core (Cramer, 1780) LC 1.571 Abundant 

Baronet Euthalia nais (Cramer, 1779) NE 1.020 Common 

Great Eggfly Hypolimnas bolina (Linnaeus, 1758) NE 1.163 Common 

Danaid Eggfly Hypolimnas misippus (Linnaeus, 1764) NE 1.045 Common 

Peacock Pansy Junonia almana (Linnaeus, 1758) LC 1.431 Abundant 

Grey Pansy Junonia atlites (Linnaeus, 1763) NE 1.154 Common 

Yellow Pansy Junonia hierta (Fabricius, 1775) LC 1.211 Common 

Chocolate Pansy Junonia iphita (Cramer, 1779) NE 1.058 Common 

Lemon Pansy Junonia lemonias (Linnaeus, 1758) NE 1.294 Abundant 

Blue Pansy Junonia orithya (Linnaeus, 1764) NE 1.549 Abundant 

Common Evening Brown Melanitis leda (Linnaeus, 1758) NE 1.364 Abundant 

Great Evening Brown Melanitis zitenius(Linnaeus, 1758) NE 0.790 Occasional 
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Common Name Scientific Name 

IUCN 

Status Relative Dominance Local Status 

Common Bush Brown Mycalesis perseus (Fabricius, 1775) NE 1.036 Common 

Common Sailer Neptis hylas (Linnaeus, 1764) NE 1.014 Common 

Common Leopard Phalanta phalantha (Drury, 1773) LC 1.457 Abundant 

Blue Tiger Tirumala limniace (Cramer, 1775) NE 1.422 Abundant 

Commander Moduza procris (Cramer, 1777) NE 1.246 Common 

Painted Lady Synthia cardui (Linnaeus, 1764) NE 0.994 Common 

Joker Byblia ilithyia (Drury, 1773) NE 0.985 Common 

Common Three Ring Ypthima asterope (Klug, 1832) NE 1.249 Common 

Large Three Ring Ypthima nareda (Kirby, 1871) LC 0.908 Frequent 

Anomalous Nawab Polyura agrarian (Linnaeus, 1764) NE 0.736 Occasional 

Towny Rajah Charaxes bernardus (Fabricius, 1793) NE 0.743 Occasional 

Family: Lycaenidae     

Pointed Ciliate Blue Anthene lycaenina (C. Felder, 1868) NE 1.256 Common 

Large Oak Blue Arphopala amantes (Hewitson, 1862) NE 0.730 Occasional 

Dull Babool Blue Azanus uranus (Butler, 1886) NE 0.870 Frequent 

Bright Babool Blue Azanus ubaldus (Stoll, 1782) NE 0.682 Occasional 

Lime Blue Chilades lajus (Stoll, 1780) NE 1.562 Abundant 

Gram Blue Euchrysops cnejus (Fabricius, 1798) NE 1.310 Abundant 

Pea Blue Lampides boeticus (Linnaeus, 1767) NE 1.342 Abundant 

Zebra Blue Leptotes plinius (Fabricius, 1793) NE 1.504 Abundant 

Tailless Line Blue Prosotas dubiosa (Semper, 1879) NE 1.112 Common 

Common Line Blue Prosotas nora (Felder, 1860) NE 1.227 Common 

Guava Blue Virachola isocrates (fabricius, 1793) NE 0.720 Occasional 

Dark Grass Blue Zizeeria karsandra (Moore, 1865) NE 1.374 Abundant 

Lesser Grass Blue Zizina otis (Fabricius, 1787) NE 1.291 Abundant 

Tiny Grass Blue Zizula hylax (Fabricius, 1775) NE 1.441 Abundant 

Plum Judy Abisara echerius (Moore, 1901) NE 0.752 Occasional 

Common Pierrot Castalius rosimon (Fabricius, 1775) NE 0.857 Frequent 

Forget-Me-Not Catochrysops strabo (Fabricius, 1793) NE 1.399 Abundant 

Plains Cupid Luthrodes pandava (Horsfield, 1829) NE 0.943 Frequent 

Indian cupid Cupido lacturnus (Godart, 1824) NE 1.077 Common 

Grass Jewel Freyeria trochylus (Freyer, 1845) NE 1.469 Abundant 

Common Cerulean Jamides celeno (Cramer, 1775) NE 1.485 Abundant 

Indian Red Flash Rapala airbus (Fabricius, 1787) NE 0.663 Occasional 

Common Silverline Spindasis vulcanus (Fabricius, 1775) NE 1.530 Abundant 

Rounded Pierrot Tarucus extricates (Kollar, 1848) NE 1.285 Abundant 

Family: Hespiridae     

Brown awl Badamia exclamationis (Fabricius, 1775) LC 1.463 Abundant 

Plain Banded Awl Hasora vita (Cramer, 1780) NE 0.867 Frequent 

Rice swift Borbo cinnara (Wallace, 1866) NE 1.559 Abundant 

Small branded swift Pelopidas mathias (Fabricius,1798) NE 1.339 Abundant 

Conjoined Swift Pelopidas conjuncta (Moore, 1878) NE 0.959 Common 

Paintbrush Swift Baoris farri (Moore, 1878) NE 0.886 Frequent 

Common Straight Swift Parnara guttatus (Bremer and Gray, 1853) LC 1.205 Common 

Indian Palm bob Suastus gremius (Fabricius, 1798) NE 0.979 Common 

Dark Palm-Dart Telicota ancilla (Moore, 1878) NE 1.141 Common 
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Common Name Scientific Name 

IUCN 

Status Relative Dominance Local Status 

Indian skipper Spialia galba (Fabricius, 1793) LC 0.819 Frequent 

Grass Demon Udaspes folus (Cramer, 1775) NE 0.692 Occasional 

Please note that "NE" stands for "Not Evaluated" in the IUCN status column. 

Discussion 

According to Stefanescu et al. (2004), 

butterflies are an important ecological species that 

can be used as indicators of environmental 

conditions. The diversity of butterfly observations 

reveals differences in species richness and 

abundance in connection to the vegetation along the 

landscape and interactions between species 

(Öckinger and Smith 2006;Öckinger et al 2006; 

Mutmainnah and Santosa 2019). Accordingly, from 

January to December 2022, researchers examined 

the variety of butterflies at the Isapur Wildlife 

Sanctuary in Maharashtra, India. The largest dam in 

the district, the Isapur dam, borders the study area. 

Dense vegetation of diverse plant species is the 

dominant feature, supporting colonies of butterflies. 

Previous research (Kuussaari et al., 2007; 

Mukherjee et al., 2015, Virani and  Madavi 2022) 

demonstrated that the rich diversity of butterflies is 

supported by the environments' variability with 

respect to the plant species that are present. Previous 

research comparing the diversity of butterfly species 

in agricultural areas versus urban and suburban 

settings indicates that the availability of green space 

and the variety of plant species present in the 

habitats increased the richness of the butterflies 

(Öckinger et al, 2009; Mukherjee et al 2015). The 

current observation recorded 89 species in all, 

representing five families in the study area, which is 

consistent with earlier investigations. The 

Nymphalidae, Lycaenidae, Pieridae, Hesperiidae, 

and Papilionidae families had the greatest number of 

species of butterflies. These 89 species are included 

in The research area's butterfly relative dominance 

value classified 41.38 percent of the species as 

abundant, compared to 39.08 percent of common, 

5% of frequent, 11.49% of occasional, and 2.30 

percent of uncommon species. Colotis amata and 

Colotis danae were two of the rare species. Of these 

87 species of butterflies, 14 species that were listed 

in the Indian Wildlife (Protection) Act of 1972 were 

found in good quantities. While Hasora vita and 

Baoris farri are classified as Schedule IV, the 

butterflies Pachliopta hector, Castalius rosimon, and 

Virachola isocrates are placed in Schedule I Part IV. 

The species Appias albino, Cepora nerissa, 

Hypolimnas misippus, Melanitis zitenius, Charaxes 

bernardus, Anthene lycaenina, Euchrysops cnejus, 

Lampides boeticus, and Prosotas dubiosa are 

protected under Schedule II Part II. It seems that the 

quantity of butterflies rose during the monsoon and 

dropped during the summer and premonsoon, 

presumably as a result of nector scarcity and habitat-

related temperature and humidity fluctuations. 

According to observations, butterfly interactions 

peak between September and December and have a 

low between January and June. The current 

observations are in line with reports and 

perspectives from butterfly species across the globe 

(Wilson et al., 2004; Tiple et al., 2006; Sodhi et al., 

2010; Tiple 2018). The number of species found in 

this study was comparable to that found in other 

places of India with comparable topography (Roy et 

al., 2012; Harsh, 2014; Saikia, 2014; Mukherjee et 

al., 2015). The current study has demonstrated that 

the study region is home to at least 89 different 

species of butterflies, varying in abundance. The 

dominance of Nymphalidae butterflies is 

comparable to what has been noted in other regions 

of the world (Mutmainnah and Santosa 2019). Based 

on the species diversity found in Maharashtra, 

India's Isapur Wildlife Sanctuary, it may be inferred 

that butterflies provide a variety of functional 

purposes for the ecosystems' wellbeing. A notable 

feature of the current inquiry was the richness of 

species composition in the study region. The 

reported differences in the butterfly species 

observed in the current study may be attributed in 

part to the availability of vegetation, seasonal 

wetlands, and related elements that provide stability 

to the butterfly population and assemblages in the 

landscapes. The diversity of butterflies seen in the 

research area indicated that conservation 

management is necessary to guarantee the 

continuation of ecosystem services provided by 

butterflies. Only a small area and specific habitats 

are included in the current diversity analysis. There's 

a possibility that more species will be discovered in 

the future because the researched area has limited 

niches and habitats that need more thorough 

investigation.  
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Abstract: 
The present study evolved physico-chemical parameters from the year February 2011 to January 2013. 

For the study of this reservoir sampling locations Rajur river and Nalganga reservoir. Total 13 parameters 

analysed during research. The study of physico-chemical parameters of water is a basic aspect of limnology, 

which is defined as the study of the functional relationship and productivity of freshwater and marine 

ecosystems as they are regulated by the dynamics of their chemical, physical and biotic environment. 

Keywords: Physico-chemical parameters, Winkler’s method, Rajur river and Nalganga reservoir. 
 

Introduction: 

Water is also known as “Blue Diamond”. It 

is one of the most precious gifts to creature given by 

the nature. Man uses water for different purposes 

like drinking, washing, in agriculture, food 

processing and in many other applications. People 

say Earth is “Blue Planet” because the largest part 

of the earth is occupied by water. Water covers more 

than 70% of the earth surface, 97.3% is in ocean and 

20% is fresh water. Thus, water exist as a 

continuous exchange and circulations between the 

earth and atmosphere. Nalganga Reservoir is the 

second biggest reservoir in Bulhana district of 

Maharashtra, built on Nalganga River. Buldana 

district is situated at westernmost border of 

Vidarbha which lies between latitude parallel 19º 

51’ to 21º17’ N and longitude parallel 75º 57’ to 76º 

49’ E. District covers 9,640 Sq. km. area. The 

Nalganga reservoir and its tributaries like Khadaki, 

Mohgaon, Gulbheli, Rajur, Rohinkhed, Chinchpur, 

and Motala. The reservoir is situated in a good 

rainfall zone, receiving 825 mm average annual 

rainfall. The climate of the area is temperate 

practically. 

River water is one of the most important 

and widely distributed natural resources which are 

considered as supplemental resource to meet the 

domestic, agriculture and industrial requirements. 

Freshwater has become a scarce commodity due to 

over exploitation and contamination of water. 

Increasing population and its necessities have lead 

to the deterioration of surface water studied by 

Nagnandi and Hosmani (1998); Bhadja and Vaghela 

(2013). The important physical and chemical 

parameters influencing the aquatic environment are 

temperature, rainfall, pH, salinity dissolved oxygen 

and these parameters are the limiting factors for 

the survival of aquatic organisms observed by 

Mahesh et al. (2013). 

Materials and Methods 
The study was conducted on Nalganga 

reservoir situated 18 Km away from Malkapur, 

which lies between 20º 43’ 34’’ N latitude and 76º 

10’ 49’’ E longitude. The study evolved physico-

chemical parameters from the year February 2011 to 

January 2013. For the study sampling locations were 

selected like Rajur river and Nalganga reservoirs. 

For the analysis of physico-chemical parameter 

Winkler’s methods were used   during the research 

work. 
 

Observation Table: 1.1 Spot – Rajur 
    2011- 12 

S.N. Parameters FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN 

1 
Atmospheric 25.6 27.6 26.8 31.4 32.2 30.4 29.6 28.6 25.8 26.4 25.2 24.8 

Temp. (0C) ±2.28 ±2.28 ±2.50 ±2.28 ±2.40 ±2.28 ±2.44 ±2.60 ±1.68 ±2.07 ±1.78 ±1.58 

2 
Water Temp. 

(0C) 
17.2 17.8 16.4 19.8 20.4 18.8 18.2 17.6 16.8 17.2 16.6 15.4 

  
±1.30 ±1.48 ±1.32 ±1.81 ±1.51 ±2.28 ±1.73 ±1.41 ±1.30 ±1.14 ±1.06 ±2.60 

3 pH 
8.27 8.55 8.52 9.24 9.12 8.86 8.68 8.72 8.76 8.68 8.72 8.71 

±0.03 ±0.03 ±0.04 ±0.03 ±0.24 ±0.08 ±0.03 ±0.04 ±0.04 ±0.02 ±0.02 ±0.03 



IJAAR     Vol.5 No. 8         ISSN – 2347-7075 

C. D. Morey, R. M. Yewale, A. B. Gaware, Dr. V. T. Tantarpale 
149 

4 

Total 

alkalinity 
548.4 564.2 580.4 608.2 575.4 570.2 568.4 546.2 482.4 476.2 458.8 458.2 

(mg/L) ±2.28 ±2.96 ±3.16 ±2.28 ±2.28 ±2.28 ±2.96 ±3.16 ±3.19 ±3.71 ±3.55 ±2.28 

5 
Chlorides 

(mg/L) 
758.2 799.6 856.8 891.8 750.8 726.8 722.4 782.2 791.6 692.2 684.4 571.8 

  
±0.29 ±0.72 ±0.26 ±0.30 ±0.22 ±0.22 ±0.21 ±0.22 ±0.78 ±0.16 ±0.22 ±0.22 

6 

Total 
Hardness 

333.6 332.2 342.8 334.4 522.6 541.6 575.4 601.4 551.6 472.8 480.6 668.2 

(mg/L) ±0.22 ±0.22 ±0.22 ±0.31 ±0.16 ±0.50 ±0.22 ±0.16 ±0.29 ±0.91 ±0.27 ±0.26 

7 
Calcium 

(mg/L) 

91.8 92.8 99.4 114.6 97.8 95.4 84.6 82.8 88.4 82.6 85.4 86.4 

±1.67 ±1.67 ±2.28 ±1.67 ±2.14 ±2.60 ±3.52 ±1.67 ±1.67 ±1.67 ±2.28 ±2.28 

8 Magnesium 95.8 96.6 97.2 126.4 86.2 82.6 84.8 82.8 88.4 90.2 92.8 93.6 

 
(mg/L) ±0.22 ±0.22 ±0.22 ±0.16 ±0.21 ±0.21 ±0.22 ±0.26 ±0.22 ±0.26 ±0.31 ±0.16 

9 
Turbidity 

(mg/L) 

7.18 7.2 7.18 7.14 8.82 8.96 9.58 11.4 9.88 9.67 9.56 9.48 

±0.22 ±0.26 ±0.26 ±0.29 ±0.22 ±0.14 ±0.24 ±0.24 ±0.26 ±0.22 ±0.22 ±0.22 

10 

Total 
Dissolve 

1076.4 1124.2 1210.4 1320.8 1520.4 1422.4 1328.4 1654.8 980.8 992.4 982.8 924.8 

Solids 

(mg/L) 
±3.16 ±1.41 ±2.68 ±5.0 ±3.60 ±3.16 ±2.28 ±3.43 ±2.28 ±3.16 ±3.03 ±3.16 

11 
Dissolved 

Oxygen 
8.86 8.76 8.48 8.22 8.42 8.72 8.64 8.56 9.64 9.74 10.08 10.54 

 
(mg/L) ±0.36 ±0.22 ±0.28 ±0.16 ±0.14 ±0.22 ±0.22 ±0.16 ±0.22 ±0.26 ±0.22 ±0.17 

12 

Biological 

oxygen 
9.08 9.62 9.85 10.68 9.92 9.78 9.82 9.72 8.52. 8.12 8.54 8.46 

demand 

(BOD) ±0.22 ±0.26 ±0.22 ±0.52 ±0.67 ±0.2 ±0.30 ±0.16 ±0.14 ±0.26 ±0.22 ±0.26 

(mg/L) 

13 

Chemical 
Oxygen 

39.3 35.2 34.2 40.8 43.6 47.8 48.4 49.4 39.8 37.4 34.2 33.8 

Demand 

(COD) ±0.38 ±0.16 ±0.22 ±0.16 ±0.24 ±0.34 ±0.29 ±2.28 ±0.29 ±1.67 ±1.67 ±0.17 

(mg/L) 

 
2012-13 

S.N. Parameters FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN 

1 
Atmospheric 27.2 28.2 29.2 32.4 31.1 30.2 29.2 28.6 27.2 25.8 23.2 22.6 

Temp. (0C) ±0.31 ±0.31 ±0.94 ±0.46 ±0.42 ±0.31 ±0.42 ±0.31 ±0.26 ±0.38 ±0.31 ±0.31 

2 Water Temp. 17.6 18.2 18.4 18.8 18.6 17.8 16.5 15.9 14.8 14.5 13.6 12.3 

 
(0C) ±0.40 ±0.42 ±0.38 ±0.42 ±0.31 ±0.31 ±0.42 ±0.31 ±0.31 ±0.28 ±0.42 ±0.40 

3 pH 
8.25 8.39 8.82 9.24 8.88 8.78 8.17 7.66 8.63 8.6 8.74 8.73 

±0.03 ±0.03 ±0.02 ±0.03 ±0.03 ±0.02 ±0.03 ±0.02 ±0.02 ±0.02 ±0.02 ±0.03  

4 

Total 
alkalinity 

546.6 562.2 578.8 610.2 519.2 573.6 571.8 542.2 479.2 472.4 459.2 460.4 

(mg/L) ±3.16 ±2.28 ±3.16 ±2.60 ±2.28 ±3.16 ±3.16 ±3.16 ±3.16 ±3.16 ±3.16 ±3.16 

5 Chlorides 762.4 803.2 859.6 892.7 752.2 728.5 727.4 186.2 794.2 892.6 667.8 559.2 

 
(mg/L) ±0.33 ±0.24 ±0.2 ±0.24 ±0.38 ±0.31 ±0.24 ±0.42 ±0.36 ±0.26 ±0.26 ±0.33 

6 

Total 

Hardness 
353.4 337.6 342.2 335.2 527.8 546.4 578.6 604.2 552.8 476.6 482.2 470.2 

(mg/L) ±0.26 ±0.36 ±0.24 ±0.26 ±0.31 ±0.31 ±0.31 ±0.26 ±0.31 ±0.24 ±0.31 ±0.26 

7 
Calcium 

(mg/L) 

92.2 94.4 104.6 112.6 98.6 97.4 85.2 83.8 89.6 84.2 88.6 88.2 

±2.75 ±2.60 ±3.16 ±2.28 ±2.44 ±3.16 ±2.28 ±3.16 ±2.60 ±2.28 ±2.44 ±2.75  

8 Magnesium 95.8 98.6 102.8 124.2 98.2 96.8 88.2 86.8 90.2 92.8 8.88 79.2 

 
(mg/L) ±0.26 ±0.26 ±0.28 ±0.26 ±0.31 ±0.26 ±0.24 ±0.26 ±0.31 ±0.26 ±0.31 ±0.26 

9 

Turbidity 8.48 8.58 8.29 8.26 8.9 8.98 9.68 11 9.78 9.56 984.6 8.62 

(mg/L) ±0.31 ±0.31 ±0.24 ±0.44 ±0.3 ±0.31 ±0.34 ±0.24 ±0.26 ±0.24 ±0.26 ±0.31 
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10 

Total 

Dissolve 
1086.2 1098.2 

1205.

4 
1310.2 1508.4 1378.4 1326.2 

1638.

8 

1010.

2 
994.6 

1010.

2 
932.8 

Solids 

(mg/L) 
±2.60 ±2.60 ±3.31 ±3.43 ±2.28 ±3.74 ±3.16 ±2.28 ±2.60 ±5.01 ±2.28 ±2.60 

11 Dissolved 8.82 8.72 8.52 8.16 8.58 8.76 9.24 9.32 9.82 9.98 8.68 10.48 

 

Oxygen 

(mg/L) 
±0.31 ±0.24 ±0.24 ±0.31 ±0.31 ±0.26 ±0.31 ±0.31 ±0.31 ±0.31 ±0.38 ±0.31 

12 

Biological 9.12 9.58 9.82 10.59 9.96 9.82 9.78 9.56 8.78 8.96 37.6 8.48 

oxygen 

demand 
±0.26 ±0.67 ±0.31 ±0.26 ±0.26 ±0.31 ±0.31 ±0.31 ±0.24 ±0.31 ±0.24 ±0.26 

(BOD) 
(mg/L)  

13 
Chemical 40.32 36.16 34.78 41.16 42.78 46.98 47.88 50.14 39.58 38.2 31.2 34.2 

Oxygen ±0.46 ±0.31 ±0.42 ±0.42 ±0.3 ±0.38 ±1.71 ±0.42 ±0.26 ±0.31 ±0.31 ±0.46 

 
Demand 
(COD)             

 
(mg/L) 
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1.2 SPOT – Nalganga Reservoir  
2011-2012 

S.N. Parameters FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN 

1 
Atmospheric 

Temp. (0C) 
25.4 26.4 27.8 34.2 32.4 29.6 29.4 28.6 28.2 27.6 26.8 25.2 

  
±2.19 ±1.41 ±1.58 ±2.60 ±2.82 ±1.89 ±1.63 ±2.30 ±1.92 ±1.89 ±1.58 ±2.60 

2 
Water Temp. 

(0C) 
17.2 17.5 18.2 23.4 21.2 19.2 19 18.4 18.2 17.5 15.8 14.2 

  
±2.60 ±1.37 ±1.30 ±1.67 ±1.37 ±0.67 ±2.28 ±1.09 ±2.70 ±1.61 ±1.30 ±4.0 

3 Ph 8.36 8.43 8.56 8.85 7.38 7.4 7.32 7.35 7.45 7.54 7.64 7.87 

  
±0.02 ±0.03 ±0.05 ±0.26 ±0.02 ±0.02 ±0.02 ±0.02 ±0.02 ±0.01 ±0.02 ±0.02 

4 
Total alkalinity 

(mg/L) 
437.6 436.6 482.4 572.6 460.4 437.8 435.2 430.8 429.4 430.2 426.6 425.2 

  
±2.28 ±2.28 ±2.28 ±3.19 ±2.28 ±2.96 ±2.44 ±1.67 ±1.78 ±2.96 ±3.13 ±2.0 

5 
Chlorides 

(mg/L) 
144.2 145.8 148.6 156.4 127.2 121.2 118.8 115.6 131.6 135.6 138.4 140.2 

  
±2.0 ±1.67 ±1.78 ±2.28 ±1.67 ±1.09 ±1.67 ±2.0 ±1.67 ±2.60 ±2.60 ±2.96 

6 
Total Hardness 

(mg/L) 
480.2 440.4 438.4 436.2 515.4 527.6 568.2 602.2 571.2 578.4 495.2 432.4 

  
±0.21 ±0.2 ±2.19 ±0.22 ±0.22 ±0.22 ±0.29 ±2.0 ±1.5 ±0.2 ±1.22 ±0.22 

7 Calcium (mg/L) 84.2 86.7 85.9 90.8 86.8 82.2 75.4 74.2 75.6 75.2 76.8 84.2 

  
±2.44 ±2.0 ±2.28 ±2.44 ±2.0 ±2.0 ±1.48 ±1.30 ±1.89 ±1.44 ±1.67 ±2.0 

8 
Magnesium 

(mg/L) 
86.4 85.2 91.2 93.4 78.8 76.2 74.4 71.2 75.6 79.4 82.8 84.2 

  
±0.13 ±0.17 ±0.69 ±0.16 ±0.22 ±0.16 ±0.22 ±0.2 ±0.16 ±0.24 ±0.2 ±0.16 

9 
Turbidity 

(mg/L) 
7.04 6.72 6.78 6.24 7.12 7.52 7.58 8.18 8.02 7.72 6.58 6.24 

  
±0.16 ±0.24 ±0.2 ±0.24 ±0.24 ±0.16 ±0.16 ±0.47 ±0.87 ±0.32 ±0.23 ±0.22 

10 
Total Dissolve 

Solids 
440.2 410.8 400.2 380.8 565.8 570.8 578.4 598.2 490.2 488.2 480.8 448.2 

 
(mg/L) ±2.96 ±1.67 ±2.0 ±1.67 ±1.18 ±1.67 ±4.24 ±1.78 ±2.96 ±1.67 ±1.67 ±3.06 
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11 
Dissolved 

Oxygen (mg/L) 
5.18 5.28 5.76 6.16 6.4 6.78 7.12 7.48 7.82 8.12 8.28 8.58 

  
±0.14 ±0.16 ±0.22 ±0.14 ±0.21 ±1.48 ±0.19 ±0.16 ±0.14 ±0.14 ±0.22 ±0.22 

12 
Biological 

oxygen demand 
7.58 8.18 8.52 9.12 9.04 8.52 8.24 8.12 7.56 7.48 7.35 7.12 

 
(BOD) (mg/L) ±0.16 ±0.2 ±0.21 ±0.26 ±0.16 ±0.17 ±0.2 ±0.22 ±0.10 ±0.28 ±0.19 ±0.2 

13 

Chemical 

Oxygen 
Demand 

32.12 34.56 35.52 36.22 38.56 39.54 39.82 40.54 36.42 35.2 28.62 27.48 

 
(COD) (mg/L) ±0.16 ±0.17 ±0.22 ±0.14 ±0.22 ±2.24 ±2.96 ±2.28 ±1.67 ±1.09 ±2.28 ±0.24 

 

2012-2013 

S.N. Parameters FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN 

1 
Atmospheric 

Temp. 
27.2 28.8 33.2 33.8 30.6 31.1 29.1 28.1 28.8 27.2 24.8 26.4 

 
(0C) ±1.67 ±1.78 ±1.18 ±2.04 ±1.78 ±1.73 ±2.64 ±1.41 ±1.67 ±2.28 ±1.67 ±1.67 

2 
Water Temp. 

(0C) 
18.8 17.8 23.4 24.2 20.8 21.2 16.4 15.8 14.6 13.8 12.6 11.4 

  
±1.67 ±2.28 ±1.67 ±1.78 ±2.28 ±1.41 ±1.67 ±1.67 ±1.09 ±1.08 ±1.67 ±1.67 

3 pH 8.5 8.71 9.12 9.48 7.77 7.49 7.37 7.3 7.48 7.52 7.66 7.89 

  
±0.02 

±0.02

2 
±0.02 ±0.02 ±0.03 ±0.02 ±0.33 

±0.02

6 

±0.02

6 

±0.02

4 
±0.026 ±0.04 

4 
Total 

alkalinity 
438.8 440.4 481.6 571.2 459.6 435.4 434.4 428.8 428.4 432.2 425.6 424.8 

 
(mg/L) ±3.13 ±2.28 ±2.28 ±1.67 ±1.67 ±2.28 ±1.41 ±2.28 ±2.28 ±1.73 ±3.16 ±2.44 

5 
Chlorides 

(mg/L) 
141.4 142.6 148.6 158.2 130.4 127.6 125.6 121.6 137.4 144.6 150.4 154.6 

  
±2.28 ±2.60 ±2.28 ±3.16 ±2.28 ±1.73 ±2.28 ±2.64 ±2.28 ±2.28 ±2.28 ±2.28 

6 
Total 

Hardness 
481.4 441.6 439.6 435.6 516.2 524.8 570.6 612.4 592.4 575.4 485.4 431.2 

 
(mg/L) ±2.28 ±2.64 ±2.28 ±2.28 ±2.28 ±2.28 ±2.28 ±2.44 ±2.28 ±2.60 ±2.28 ±2.28 

7 
Calcium 

(mg/L) 
84.3 87.4 86.4 92.4 87.2 83.2 77.6 76.4 75.2 75.4 77.2 82.2 

  
±2.28 ±2.32 ±2.0 ±3.16 ±2.60 ±2.60 ±2.60 ±2.28 ±2.28 ±2.60 ±2.60 ±2.28 

8 
Magnesium 

(mg/L) 
82.4 87.1 93.2 94.4 82.2 81.4 77.1 76.2 78.5 78.1 81.4 82.5 

  
±0.26 ±0.55 ±0.24 ±0.24 ±0.31 ±0.26 ±0.26 ±0.26 ±0.79 ±0.24 ±0.28 ±0.24 

9 
Turbidity 

(mg/L) 
7.72 7.7 7.21 7.14 7.71 7.62 8.02 8.28 8.24 8.71 8.14 8.15 

  
±0.24 ±0.24 ±0.24 ±0.26 ±0.26 ±0.26 ±0.26 ±0.42 ±0.36 ±0.31 ±0.31 ±0.26 

10 

Total 

Dissolve 

Solids 

357.2 367.4 449.6 478.2 512.4 525.2 535.6 546.2 505.2 487.6 479.6 353.2 

 
(mg/L) ±2.28 ±2.60 ±2.28 ±2.28 ±2.28 ±2.60 ±2.60 ±2.28 ±2.8 ±2.28 ±2.28 ±2.28 

11 
Dissolved 
Oxygen 

4.72 5.3 4.62 4.16 5.72 6.12 5.86 5.92 6.66 7.5 8.24 8.76 

 
(mg/L) ±0.31 ±0.31 ±2.61 ±2.61 ±2.61 ±3.23 ±3.80 ±1.81 ±2.61 ±2.61 ±0.31 ±3.80 

12 
Biological 

oxygen 
7.64 7.76 8.54 9.52 9.52 9.54 9.32 9.14 8.66 7.84 7.04 7.76 

 

demand 

(BOD) ±2.61 ±0.31 ±2.61 ±2.61 ±3.31 ±2.29 ±3.31 ±2.61 ±2.61 ±2.61 ±2.61 ±2.61 

(mg/L) 

13 
Chemical 

Oxygen 
56.22 49.28 47.26 46.14 44.34 42.2 41.22 38.34 36.76 35.24 32.14 58.14 

 

Demand 

(COD) ±3.23 ±3.80 ±2.61 ±2.61 ±2.61 ±0.31 ±3.80 ±2.61 ±2.61 ±2.61 ±2.61 ±2.97 

(mg/L) 
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Result and Discussion: Water quality assessment 

river feeding Nalganga Reservoir was under taken 

from February 2011 to January 2013. It was with 

the view of investigate the various changes in its 

physico-chemical features and for confirming the 

good quality of water resources large number of 

physico-chemical parameters. 

The result showed a direct relationship between 

atmospheric temperature, water temperature, pH, 

total alkalinity, chlorides, total hardness, calcium, 

magnesium, turbidity, total dissolved solids, 

biological oxygen demand, and chemical oxygen 

demand and inversed relation between temperature 

and dissolved oxygen. There is not a single factor 

but various factors have direct and indirect 

influences in the ecological system. It varies at 

different times of the day and during seasonal year 

from February 2011- January 2013. 

Atmospheric Temperature: The atmospheric 

temperature was always higher than that of water 

temperature. In April and May temperature of 

atmosphere were generally higher as compared to 

other months. Atmospheric temperature was 

maximum in summer season than other months of 

both the years and minimum in winter and monsoon 

season. According to Singhai et al., (1990) the 

atmospheric temperature varies with the water 

temperature and also found by a direct relationship 

between atmospheric and water temperature. Also, 

by Afreen (2010) from Rui project, Bade et al., 
(2009) in Sai reservoir, Latur.  

Water Temperature: In winter season the water 

temperature were low as compared to other seasons 

in both the years but water becomes clear and calm 

due to sunlight penetrated in water due to the 

luxuriant growth of aquatic animals were recorded. 

In monsoon water temperature was recorded 

moderate. The variation occurs in the pH values to 

change in the values of CO2, carbonate and 

bicarbonate in the water reported by APHA (1998); 

Gatlewar et al., (2011). 

pH : The pH of rivers feeding Nalganga Reservoir 

ranged between acidic and less alkaline. It was less 

alkaline throughout the year and showed minor 

seasonal variations of Rajur rivers also. The present 

pH ranges showed that the water of the Nalganga 

reservoir were suitable for aquatic life, irrigation and 

domestic uses. Higher pH values of studied lake 

water during summer ascribed to increased 

photosynthetic assimilation of dissolved inorganic 

carbon by planktons studied. Some workers studied 

on pH ranges by Kataria et al., (1996); Jakhar and 

Rawat (2003) observed the maximum pH during 

summer, explained by correlating rise of 

temperature with increase in rate of photosynthesis 

which results in higher consumption of carbon-

dioxide. 

Total Alkalinity: The total alkalinity of water from 

the water body was mainly due to bicarbonates. The 

total alkalinity values were higher in summer and 

lower in winter season. The presence of total 

alkalinity indicated that the reservoir is productive. 

According to Latha and Mohan (2010) increase in 

atmospheric temperature and the consequent 

increase in photosynthetic process in hot season, 

alkalinity values usuallydecrease in summer. Also 

Dhanorkar (2011); Rahul et al., (2012) observed 

the declined alkalinity during summer. 

Chlorides: The chloride values were higher in 

summer and less in winter of all rivers and streams 

feeding Nalganaga reservoir. This indicated that the 

contamination of water is negligible except Rajur 

river. Adoni (1985) attributed high chloride values 

due to increased organic matter, chloride also 

increases the degree of eutrophication also by WHO 

(1993); Lohar and Patel (1998). Similar trend of 

chloride ion concentration was given by Garg et al., 

(2010).   s 

Total Hardness :Total Hardness values were higher 

in monsoon season, moderate in winter season, and 

lower in summer season in all rivers and streams of 

Nalganga reservoir. Similar result reported by Salve 

and Hiware (2008) that the total hardness were 

higher in winter, moderate in monsoon, and lower in 

summer season. 

Calcium: The values of calcium were maximum 

during monsoon and minimum during summer and 

winter season of rivers and streams of Nalganga 

reservoir. The maximum values were recorded in 

the summer season as high temperature causes 

rapid decomposition of organic matter and 

minimum values were recorded in the winter 

season due to low temperature. Similar results were 

observed by Rajshekhar et al., (2007). 

Magnesium: The values of magnesium were 

maximum during monsoon and minimum during 

summer and winter season. Magnesium contents 

were observed relatively lower than calcium in both 

the years of study period of rivers, Nalganga 

reservoir. Similar findings by Sachidanandamurthy 

and Yajurvedi (2006); Singh et al., (2012). 

Generally, magnesium content is lower than 

calcium ions in natural water also follows the same 

trend in the fish ponds due to the addition of animal 

manures and other waste in the water bodies, which 

increases the values of magnesium. These element 

increases the hardness of the water reported by 

Choudhary et al., (2010) observed in a Kolar dam in 

different season. 

Turbidity: The turbidity of water showed 

fluctuations. Turbidity values were higher in 

monsoon, moderated in winter season and lowered 

in summer season of all rivers of Nalganga 

reservoir. Turbidity of Rajur, were much higher due 

to this it becomes contaminated. According to 

Bordoloi et al., (2012), the reservoirs with clay 

bottom have high turbidity. Turbidity reduces 

sunlight penetration and photosynthesis and acts as a 
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limiting factor. High turbidity reduces the dissolved 

oxygen in water. In less turbid water, the aquatic 

weed growth is more. In high turbid water, particles 

accumulated in the gills of fish and prawns, causing 

suffocation and excessive secretion of mucous 

reported by (Siddaramu and Puttaiah 2013). 

Total Dissolved solids: Total Dissolved solids 

means the amount of particles that are dissolved in 

water. The total dissolved solids were maximum in 

monsoon and winter season and minimum during 

summer. Total dissolved solid play an important 

role in cultivation of fishes stated by Gaddamwar 

and Rajput (2010). 

Dissolved Oxygen:  The dissolved oxygen values 

were lower in summer which created favourable 

conditions for the development of blue green algae. 

The dissolved oxygen level rises in winter. The 

value of dissolved oxygen is remarkable in 

determination of water quality criteria of an aquatic 

system. In system where the rates of respiration and 

organic decomposition are high, the dissolved 

oxygen values usually remain lower than those 

of the system, where the rate of photosynthesis is 

high stated by Ahirwar et al., (2011). Dissolved 

Oxygen is one of the most important parameter. Its 

correlation with water body gives direct and indirect 

information like bacterial activity, photosynthesis, 

availability of nutrients, stratification investigated 

by Vikal (2009); Patil et al., (2012). 

Biological Oxygen Demand: Biological oxygen 

demand showed variation in dissolved oxygen. The 

seasonal average concentration of biological oxygen 

demand showed fluctuations. The maximum value 

of biological oxygen demand in summer and 

minimum in monsoon season. In both the years 

biological oxygen sdemand is higher in Rajur  

rivers. . BOD depends on temperature, extent of 

biochemical activities, concentration of organic 

matter and such other related factors studied by 

Prasanna and Panda (2010). It has been used as a 

measure of the amount of organic materials in 

aquatic solutions, which support the growth of 

micro-organisms explained by Thirumala et al., 

(2011).  

Chemical Oxygen demand: The chemical oxygen 

demand were maximum in summer and winter. It 

was minimum in monsoon season. Chemical oxygen 

demand were higher in Rajur river in summer. The 

higher value of chemical oxygen demand indicates 

the presence of oxidizable organic matter reported 

by Sleema and Ramesh Babu (2009). Chemical 

oxygen demand test is quite useful in finding out the 

contamination strength of industrial waste and 

sewage. Chemical oxygen demand as is the amount 

of oxygen required for a sample to oxidize at its 

organic and inorganic matter stated by Khan et al., 

(2012). 

 

 

Summary and Conclusion:  
In brief summarizing the present study 

results, it is very clear that in summer, monsoon and 

winter season showed different seasonal fluctuations 

in various physico-chemical parameters of water 

of Nalganga reservoir and tributaries such as Rajur 

river. 

 Among these river Rajur are found 

contaminated because of some physico-chemical 

parameters like total alkalinity, chlorides, total 

hardness, calcium, magnesium, turbidity, total 

dissolved solids, Biological oxygen demand, 

chemical oxygen demand values were found in 

higher range than the other rivers and streams 

feeding Nalganga reservoir and also due to the 

domestic sewage and human activities. These rivers 

sites are not fit for drinking purposes. In conclusion, 

today our responsibility is to preserve water and to 

avoid contamination. Public awareness is essential 

to effective water resources management changes in 

basic behavior and practices are necessary to 

achieve long term improvement in water use and 

water quality.  
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