
 

EXECUTIVE SUMMARY OF THE PROJECT 

 

  

The main objectives of the studies are 1. To monitor the spatial and temporal variations 

of amphibian population.  2. To assess the variation in the pond length, width and depth.  3. To 

assess the monthly variation in physic-chemical characteristics of pond water and effect of water 

hyacinth on water quality. 4. To suggest conservation measures of amphibian fauna and to enrich 

the habitat for the density of amphibians. 

   The study was carried out from June 2012 to June 2015 in the Cauvery delta areas which 

are located at Nagapattinam, Thiruvarur and Thanjavur districts. Most of the study area is 

occupied by agricultural wetlands which are surrounded by many agricultural villages. The 

agricultural fields are mainly based on the irrigation from Cauvery River and the water storage in 

village ponds of all the villages. About 15 village ponds were selected from 10 villages of  

Nagapattinam district which were Chozhachakranallur, Keezhaiyur, Melaiyur, Karuvazhakkarai, 

Kanjanagaram, Melakkattalai (Parasalur), Thirupariyalur, Thattamangalam, Ilayalur and 

Keelamangalam. About seven ponds were selected from five villages of  Thanjavur district 

which were Narasingampettai, Thiruvalangadu, Kanjanur, Mananjery and Veppathur and about 

nine ponds were identified from six villages of Thiruvarur district which were Kuniyur, Mavur, 

Thiruthuraipoondi, Kachanam, Mangudi and Sannanallur. A total of 15.371, 6.598 and 7.071 

acres of pond areas were covered from the Nagapattinam, Thanjavur and Thiruvarur districts. 

The volume of water in the pond (in acre-feet) was calculated by simply multiplying the pond 

area (in acres) by the average pond depth in feet. One acre-foot of water is equal to 325,851 

gallons. 

The ponds were marked by GPS and GIS Program in Cauvery delta regions of 

Nagapattinam, Thanjavur and Thiruvarur districts, Tamil Nadu, India. Thirty one ponds were 

selected on the basis of the degree of water hyacinth infestations i.e. Dense, Medium and Low. 

Village ponds were selected from three districts of Tamil Nadu in the Cauvery delta region. 

Among the three districts, thirty one village ponds were selected on the basis of the degree of 

water hyacinth infestations i.e. Dense, Medium and Low.  The selected village ponds were 



monitored monthly once to find out the diversity and density of amphibian population. Visual 

Encounter Survey Method (VES) was carried out to estimate the amphibian population (Heyer, 

1994) in various ponds and the diversity of frog species was recorded in the morning or evening 

time. Amphibians were thoroughly searched in the water bodies, edge of the water, grasses, 

bushes, holes, crevices, stones or under stones and over the surface of the water. The data were 

collected for required information of frog and its environment. The water hyacinth (Eichhornia 

crassipes) is a purely aquatic plant. The biomass of the water hyacinth was employed by quadrat 

method (Madesen, 1993) in which four quadrats was laid randomly. The height and weight of the 

plant were measured to estimate the growth rate of the Eichhornia crassipes. The study period 

was grouped into four different seasons. 

        The climate of the study area is Monsoonal and it is classified in to Post Monsoon, Summer, 

Pre monsoon and Monsoon. The Post Monsoon season from January to March: the Summer from 

April to June:  the Pre-Monsoon from July to September and the Monsoon from October to 

December. The wetlands received the rainfall during the north-east monsoon (October, 

November and December). The annual average rainfall data in the past 70 years showed that this 

area received an average of 1310 mm rainfall annually. The average rainfall days per year are 56 

with 70 per cent of the rainfall occurring during November and December. This area also gets 

rain during the south-east monsoon (April - June); however it is not copious (Sampath et al., 

1993, Selvam et al., 2003). 

       Water samples were collected once in a month from the above said infestation ponds 

of three districts. Collected water samples were brought to the laboratory and the water quality 

parameters such as pH, temperature, salinity, turbidity, TDS, electrical conductivity and 

dissolved oxygen were determined by using Water kit analyzer. The units of the above 

parameters are % (Temperature), ppm (Salinity), NTU (Turbidity), μS/cm (TDS), (Electrical 

conductivity) and mg L-1 (Dissolved Oxygen). On every sample analysis, electronic probe was 

washed by distilled water and cleaned by dry tissue paper. To find out the pH of the sample, the 

pH probe was dipped into the water sample and run the analysis button. Within a few seconds the 

value was displayed on the digital screen. A separate electronic probe was also used for 

temperature measurement. Salinity, Electrical conductivity (EC) and Total dissolved Oxygen 

(TDS) also were analyzed with a single electronic probe which is common for the above three 

parameters. The same procedures were followed to analysis above all the samples. All the 



readings were recorded on data sheet which were later converted into electronic version on MS 

Excel for statistical analysis. Species richness was calculated based on the number of amphibians 

recorded in the pond (Heyer et al., 1994) and the species diversity was calculated by using the 

Shannon –Wiener Index (H’: Shannon & Wiener, 1949). Individual amphibian density was 

calculated as number per hectare of the pond in each season. The analysis one way ANOVA was 

tested for significance of variance between the amphibian densities with water quality parameters 

in Eichhornia infested ponds. Basic statistics viz., arithmetic mean, standard deviation and 

standard error were calculated for all the replicate variables and are given as X ±1SD or X ± SE. 

Statistical analyses were performed by using Windows based Statistical package viz., Microsoft 

Excel, SPSS (Statistical Package for Social Science: Nie et al., 1975).  Mainly parametric tests 

viz., Analysis of Variance (ANOVA) used to test different hypothesis. Appropriate data 

transformations were made whenever needed. For hypothesis testing P<0.05 and P<0.01were 

considered and these level of significance were indicated at appropriate places. Statistical 

inferences were interpreted using standard statistical procedures Sokal and Rohlf (1995) and Zar 

(2003). 

          A total of 12 amphibian species were recorded from 31 village ponds during the study 

period. About 6 species of Euphlyctis cyanophlyctis, Euphlyctis hexadactylus , Hoplobatrachus 

tigerinus, Hoplobatrachus crassus, Fejervarya limnocharis and Sphaerotheca breviceps were 

belongs to the family Dicroglosidae, whereas only three species of Microhyla ornata, Microhyla 

rubra and Ramanella varigata were belonged to the family Microylidae and  toads and terrestrial 

species of Duttaphrynus melanostictus and Duttaphrynus scaber were observed from the family 

Bufonidae. The only arboreal species encountered was Polypedates maculatus, belonged to the 

family Rhacophoridae. Regarding amphibian diversity, about 12 species were reported from 

Nagapattinam, 11 species from Thiruvarur and only 10 species from Thanjavur districts. The 12 

species of amphibians were recorded under” Least Concern” categories as per the Red Data 

Book of IUCN, 2016. The season wise amphibian density was higher in the pre-monsoon season 

whereas less in summer season.  The Euphlyctis cyanophlyctis was the highest amphibian species 

in all the seasons, whereas the species Ramanella varigata was less in all the seasons. The 

density of amphibian species was higher in less infestation ponds than the high and medium 

infestations of Eichhornia ponds. The mean and standard deviation of Eichhornia infestation is 

2.14 ±0.89. Out of twelve species only two species were statistically significant (P<0.05). The 



impact of relationships of year with    reference to amphibian species only one species 

Hoplobatrachus crassus was statistically significant (P<0.05) whereas the impact of 

relationships with    reference to amphibian species, only four species i.e., Euphlyctis 

cyanophlyctis , Euphlyctis hexadactylus, Duttaphrynus melanostictus , Microhyla ornata were 

statistically significant (P<0.05). The impact of Eichhornia infestations versus amphibian density 

at village ponds, Euphlyctis cyanophlyctis and Hoplobatrachus crassus was statistically 

significant (P < 0.05). However, the Eichhornia infestation in relation with amphibian species 

showed that nine amphibians were positive correlation whereas only three of them showed 

negative correlation. 

The amphibian density on various parameters such as water hyacinth, year, season on 

thirty three ponds of three districts, year, pond and the degrees of infestations of water hyacinth 

were statistically significant (P<0.05). Amphibian density was lowest in dense infestation pond. 

The variation in the density of Euphlyctis cyanophlyctis  showed significant difference among 

infestations (F= 29.57; P<0.001) as well as Euphlyctis cyanophlyctis  and Euphlyctis 

hexadactylus population was also present in all thirty one ponds of various degrees of infestation 

ponds of my study area. The ANOVA showed that the variation in the amphibian species of 

Euphlyctis hexadactylus only showed significant difference among ponds (F= 0.846; P<0.001). 

The variation in the other amphibian species of Euphlyctis cyanophlyctis, Hoplobatrachus 

tigerinus, Hoplobatrachus crassus, Fejervarya limnocharis, Duttaphrynus melanostictus , 

Microhyla ornata, Microhyla rubra and Polypedates maculatus showed no significant difference 

among the village ponds (P>0.005). The variation in the amphibian species of Euphlyctis 

hexadactylus showed significant difference among villages (F= 2.888; P<0.001). The density of 

amphibians was found highest in 2014, while the density and diversity was found to be highest in 

the year 2013 and 2014. The density of Euphlyctis cyanophlyctis was highest when compared to 

other amphibians. Among the three years Euphlyctis cyanophlyctis was more in 2014. In the 

mean time Euphlyctis hexadactylus and Hoplobatrachus tigerinus were most probably equal in 

all the years. But the Fejervarya limnocharis  was more in 2014 and 2015 instead of 

2013.Variations in the density of amphibians in various ponds with different infestations of water 

hyacinth at different regions of the Cauvery deltaic areas during different months and years of 

the study periods. The density of Euphlyctis cyanophlyctis, Euphlyctis hexadactylus and 

Hoplobatrachus tigerinus was recorded in all the seasons. The range value of Euphlyctis 



cyanophlyctis was more in Post monsoon (2-18) and summer (1-18)    than Pre monsoon (1-16) 

and Monsoon (1-12).The density of Ramanella varigata was recorded only in Monsoon season 

(1-1). The lowest number of population was recorded during the monsoon period. More sightings 

were recorded during Pre monsoon, Post Monsoon and summer. Density of Duttaphrynus 

scaber, Hoplobatrachus crassus and Ramanella varigata was not encountered in the year 2015. 

The variation in the amphibian species of Euphlyctis cyanophlyctis, Euphlyctis hexadactylus, 

Duttaphrynus melanostictus, Microhyla rubra and Polypedates maculatus showed significant 

difference among seasons (F= 12.90, 5.60, 5.42, 8.18 and7.34; P<0.001). However, the variation 

in the amphibian species of Euphlyctis cyanophlyctis, Euphlyctis hexadactylus, Hoplobatrachus 

tigerinus, Fejervarya limnocharis, Duttaphrynus melanostictus and Polypedates maculatus 

showed significant difference among months (F= 5.67, 4.49, 2.81, 1.96 and7.28; P<0.005). 

This study was measured the length, width and depth to determine whether the exotic 

species has any negative impact on amphibian population. All the variables were co-dependent 

on one another. A total of 15.371, 6.598 and 7.071 acres of pond area were covered by GPS. 

Both the volume and area of the pond are highly significant with density of amphibians. The 

Eichhornia Vs volume of pond  graph is a normal Probability Plot because of the residuals were 

normally distributed and lie along a 45º upward sloping diagonal line. The Eichhornia Vs pond 

area  graph is a normal Probability Plot because of the residuals were normally distributed and lie 

along a 45º upward sloping diagonal line. The amphibian density Vs pond area graph is a normal 

Probability Plot because of the residuals were normally distributed and lie along a 45º upward 

sloping diagonal line. The amphibian density Vs pond volume graph is a normal Probability Plot 

because of the residuals were normally distributed and lie along a 45º upward sloping diagonal 

line. The value of the test statistic for the slope is -0.375and the associated P-value is 

approximately 0.708. As in all t tests there is a statistically significant between x and y. The area 

Vs density of the test statistic for the slope is -14.382, and the associated P-value is 

approximately 0.000. As in all t tests there is a statistically significant between x and y. 

However, both the volume and area of the pond are highly significant for density of amphibians.  

    The mean value of DO of the low infested area was 14.11±2.5 (mgL-1) was higher than 

the other infested areas whereas EC of the highly infested areas was 0.95±0.5μs while the other 

infested areas showed 0.94±0.42 &0.95±0.38. The average range of turbidity was higher 

9.89(NTU) in the high infestation pond than the low infestation pond. One-way ANOVA were 



used to analyze the impact of water quality parameters with    reference to various degrees of 

infestations. The Salinity, Turbidity and DO levels were statistically significant (P<0.01).  The 

mean value of DO of the Kunniyur Kulam-1 showed the minimum of 11.73±3.03 (mgL-1) 

whereas the maximum was   in the Vannapatugai Kullam 16.34±3.24 (mgL-1). The Minimum 

and Maximum pH value was 6.24 and 8.8 in the pond Periyakulam and Thiruvalangadu 

respectively. However, the mean value of the maximum salinity which was showed in the 

Ayyanar kulam was 1.81±0.78ppm and the minimum mean value showed in Palathan Kulam  

0.7±0.35ppm.  

One-way ANOVA were used to analyze the water quality changes due to spatial variation 

in various degrees of infestations of Eichhornia. The different values of Salinity, Turbidity and 

DO levels showed statistically significant (P=0.00) with Eichhornia ponds. The results of 

ANOVA showed that pH and Temperature of the pond were f = 1.36 and 1.31, (P>0.1) 

statistically significant between water quality parameters and Eichhornia infestation. The range 

value of DO of the year 2015 showed the minimum of 11.53 (mgL-1) whereas the maximum of 

22.34(mgL-1) during the year 2014. The pH and temperature values were more or less similar 

during the all the three years 8.5 to 8.8 and 33.50 C to 33.80 C. The maximum salinity was 

showed equally in the years of 2013 and 2014 (3.70ppm) whereas the minimum showed during 

2015(2.423ppm).  One-way ANOVA was used to analyze the water quality changes due to 

temporal variation in various degrees of infestations of Eichhornia. The Salinity and DO levels 

were statistically significant (P=0.00) with Eichhornia infestation. The year wise pH of the 

pond were statistically significant (P>0.1) with Eichhornia infestation. The mean and standard   

deviation of water quality changes due to seasonal variations in various degrees of Eichhornia 

infestation ponds. The mean value of DO of the Pre-monsoon showed the maximum of 

14.16±2.64 (mgL-1) whereas the post monsoon season showed the minimum of 13.43±2.52 

(mgL-1). The range value of pH showed 2 in all the seasons except the monsoon season. The 

mean and standard deviation of maximum temperature showed during summer 31.51±0.770 C 

than the other seasons. The minimum salinity was showed during Pre-monsoon season only 

(0.87±0.47ppm). One-way ANOVA was used to analyze the water quality changes due to 

seasonal variation in various degrees of infestations of Eichhornia. The DO levels were 

statistically significant (P>0.1) with Eichhornia infestations. The seasonal variation of pH, 

Temperature, EC, TDS, Salinity and Turbidity of the pond were also statistically significant 



(P=0.0) with Eichhornia infestations. The month wise mean and standard   deviation of water 

quality changes due to seasonal variation in various degrees of Eichhornia infestation ponds. 

The mean value of pH, the month of May showed the maximum of 7.67±0.43 and the month of 

February showed the minimum of 7.29±0.36 values. One-way ANOVA was used to analyze 

month wise water quality changes due to temporal variation in various degrees of infestations 

of Eichhornia. The TDS (µS/cm) levels were statistically significant (P>0.001). The mean and 

standard   deviation of water quality changes due to temporal variation in various degrees of 

Eichhornia infestation and presence of amphibian species. The mean value of Eichhornia 

biomass showed dense, medium and low ponds were 28.48±12.526, 28.33±12.645 and 

28.06±12.002 respectively. The mean and SD value of amphibians also showed in dense, 

medium and low ponds were 7.05± 3.450, 6.43±3.086 and 8.74±3.955 respectively. The mean 

and standard   deviation of water quality changes due to seasonal variation in various degrees of 

Eichhornia biomass infestations with amphibian species. The mean and SD value of 

Eichhornia biomass were higher during Monsoon season (29.84±12.227) and lesser 

(26.06±11.523) during post monsoon season. But at the same time the mean and SD value of 

amphibians were higher in post monsoon season (7.91±3.572) and lesser during summer season 

(6.48±2.820). One-way ANOVA was used to analyze the temporal variation of Eichhornia 

biomass and amphibian population at various degrees of infestations of Eichhornia ponds. The 

season wise presence of amphibians was statistically significant (P>0.005) with Eichhornia 

biomass. The mean and SD value of dense Eichhornia was 35.55±10.364 higher than the other 

infested areas whereas the mean value of amphibian population was higher in medium infested 

areas was 7.94±3.524 while the other infested areas showed 7.74±3.55 &5.45±2.60. The 

maximum pH of the dense infested areas was 8.80 whereas the maximum pH of medium and 

low infested ponds were 8.78 and 8.87 respectively. The mean value of EC of the dense 

infested areas was 0.95±0.5μs while the other infested areas showed 0.94±0.42& 0.95±0.38. 

However, the mean value of DO level was more in (14.11±2.5 mg L-1) less infestation of 

Eichhornia infestation ponds whereas less in dense (13.36±3.1 mg L-1) Eichhornia infestation 

ponds.  

 

 



Just clearing of the weed is not the best way to solve the socio economic problem of this 

declining of amphibians due to the fast re growth of the Water Hyacinth. Hence, the best way to 

solve this problem depends upon the choice of the solution lies in the size of the water body, area 

of Water Hyacinth growth, lifestyle of people living around it, need for employment, etc.  As a 

green manure it can be either ploughed into the ground or used as mulch. It can be converted into 

compost and used on the land with proper management and technology. Vermicomposting is 

kind of manure production can be done by any farmer with a small pond with Water Hyacinth. 

No investment is required, only labour and time and environmental awareness measures should 

also be taken through various communications media. 

Thus, Ecosystem-level research programmes that simultaneously monitor the effects of 

water hyacinth on multiple trophic-levels are needed to further our understanding of invasive 

species. In addition that, an Intensive survey and regular monitoring of larval and adult 

amphibians in the Cauvery deltaic regions is also very essential. The degradation or alteration of 

lands into plots should be minimized.  We need to be studied about the details of the impacts and 

causes of water quality on amphibians for preventing severity of declining amphibian population. 

The conservation of species from unprotected ponds should also be strengthening particularly in 

urban areas. Last but not least, community and School based awareness programs should be 

conducted in young minds to protect the amphibians.  
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Photographs showing the amphibian species in the study area during the survey period
2012‐2015. 

1.    Duttaphrynus melanstictu    2. Duttaphrynus scaber 

 

3. Euphlyctis cyanophlyctis  4. Euphlyctis hexadactylus 

 
5.  Hoplobatrachus tigerinus  6. Hoplobatrachus crassus 
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