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Chapter-1 

INTRODUCTION  

 

1.1 General introduction 

Algae represent a highly diverse consortium of ancient plants comprising different 

evolutionary lineages of mostly photoautotrophic organisms. The different groups of 

algae are of polyphyletic origin and epitomize the majority of existing divisions of 

plants. Algae are thallophytic; their vegetative body is not organized in roots and leafy 

stems like that of the cormophytes. Many algae are living in solitary cells, colonies, 

filaments, or primitive vegetation bodies and do not have a vascular system. In 

contrast to the phanerogams (plants producing seeds), the algae are cryptogams that 

propagate by ‘concealed’ or ‘hidden’ reproductive strategies. Following a conception 

of subdivision of living organisms into five kingdoms (Monera, Protoctista, Fungi, 

Animalia, and Plantae), the prokaryotic algae (blue-green algae, Cyanobacteria, 

Cyanoprokaryota) are placed in the Monera (Eubacteria) and the eukaryotic algae in 

the Protoctista. Hence, the algae do not belong to the kingdom of Plantae. 

Nevertheless, it is widely accepted (because of the photosynthesis as the mutual 

characteristic) to interpret algae as ‘lower plants’ in distinction to the vascular ‘higher 

plants. ’The eukaryotic algae possess membrane-bound organelles such as nuclei, 

mitochondria, and plastids. The prokaryotic Cyanobacteria do not exhibit such 

organelles; their DNA and photosynthetic thylakoids lie free in the cytoplasm. The 

combination of both eukaryotic algal groups and prokaryotic Cyanobacteria to the 

‘algae’ demonstrates the heterogeneous and artificial character of this biological term. 

On the other side, the inclusion of Cyanobacteria in the group of algae is justified by 

several ecophysiological and evolutionary biological arguments. Like the eukaryotic 
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algae, Cyanobacteria are able to photosynthetic oxygen production, and the theory of 

endosymbiosis has given evidence for evolution of chloroplasts by incorporation of 

Cyanobacteria into eukaryotic host cells. Endosymbiosis is discovered as a major 

force in the evolution of diverse algal lineages. Algae exhibit a fascinating diversity of 

life-forms and strategies in response to the environment. Most algae possess 

chlorophyll a. As primary producers, they use the sunlight energy to convert inorganic 

substances into simple organic compounds, and, provide the principal basis of food 

webs on the Earth. Furthermore, they produce oxygen that is essential for 

heterotrophicorganisms. Algae populate a wide range of habitats from soil to water, 

whether it is cold or warm, alkaline or acidic, hyper- or hyposaline and we could cite 

a range of extremes. 

Chemical analyses of water provide a good indicationof the chemical quality 

of the aquatic systems, but donot integrate ecological factors such as alteredriparian 

vegetation or altered flow regime and therefore, do not necessarily reflect the 

ecological state of the system (Karr et al., 2000). Biological assessment is a useful 

alternative for assessing the ecological quality of aquatic ecosystems sincebiological 

communities integrate the environmental effects of water chemistry, in addition to the 

physicaland geomorphological characteristics of Rivers andlakes (Stevenson and Pan, 

1999). Phytoplankton encountered in the water body reflects the average ecological 

condition and therefore, they may be usedas indicator of water quality (Bhatt, et al., 

1999; Sahaet al., 2000). 

Algae are frequently found in polluted and unpolluted water and due to this 

behaviour they are generally considered useful to determine the quality of water. 

These are very suitable organisms for the determination of the impact of toxic 

substances onthe aquatic environment because any effect on thelower level of the 
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food chain will also have consequence on the higher level (Joubert, 1980). Algae are 

used for assessing the degree of pollution or as indicator of water pollution of 

different water bodies (Trivedy, 1986; Sudhaker et al., 1994; Dwivedi and Pandey, 

2002). 

Phycoremediation is use of micro- or macroalgae for removal or 

biotransformation of pollutants such as nutrients, heavy metals, xenobiotics, and 

waste gases generated from various anthropogenic activities. Algae constitutes a 

polyphyletic group of photosynthetic organisms that include both prokaryotic 

cyanobacteria and eukaryotic organisms with wide morphological and biochemical 

diversity. They account for more than 50% of global organic carbon fixation (Field et 

al., 1998). In simple words, they are green cell factories that convert light, CO2, and 

nutrients (both organic and inorganic) into myriad molecules of high economic value 

(Chisti, 2007). The main industrial attractions of algae are their ability to grow with 

minimum freshwater inputs and utilize lands that are otherwise agriculturally non-

productive (Wijfells and Barbosa, 2010). Further, algae have high solar conversion 

(photosynthetic) and carbon dioxide-capturing efficiency compared to terrestrial 

plants, leading to a higher surface area productivity in terms of biomass and 

metabolites (Larkum, 2010). Some of the algal strains that are industrially viable are 

extremophiles; that is, they thrive under extreme environmental conditions such as 

salt pans (high salinity; e.g. Dunaliella sp.; Ben-Amotz and Avron, 1990); polar 

regions (psychrotolerant; e.g. Koliella Antarctica; Fogliano et al., 2010), alkaline 

waters (Spirulina sp.), high-nutrient wastewaters (Chlorella sp., Scenedesmus sp., 

Monoraphidium sp.; Chanakya et al., 2012; Malla et al.,2014), etc. The ability to 

survive in polluted wastewaters containing high quantities of nutrients such as 

nitrogen, phosphorous, and heavy metals make algae a sustainable platform for 
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wastewater treatment (WWT). Further, the high tolerance of microalgae to some 

greenhouse gases like CO2, SOx, NOx, etc. (Wang et al., 2008), makes them an ideal 

greenhouse gases mitigation tool. 

The present investigation focuses to unravel the algal diversity of Ghataprabha 

Bird Sanctuary from Belgavi district of Karnataka and to check the pollution status of 

the ecosystem by keeping in view the sustainable utilization and development of the 

reservoir.  

 

  
1.2 Objectives of the study:  

1. To document the algal taxa ghataprabha bird sanctuary 

2. To assess the ecological status of the reservoir using algal diversity 
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Chapter-2 

REVIEW OF LITERATURE 
 

All over the world extensive and appreciable work has been carried out on freshwater 

algal diversity, and limnology. An account on the status of algal diversity in World, 

India and Karnataka is given below. 

2.1 International Status 

It was in 1754, Linnaeus gave the name of Algae to a group of plants and 

Jussieu (1789) was the first person to delimit the algae as known today. After a 

long period of silence, Link (1820-1833) studied the algal flora of Germany and 

Agardh worked on Scandinavian algal flora (1817-1824). Agardh (1824) 

arranged algae in six well defined orders: Diatomaceae (including Desmids), 

Nostochineae, Confervoideae, Ulvaceae, Florideae and Fucoideae while 

describing a group of 20 genera. The work of Kuetzing (1843-1849) however, 

was most significant as he described a bit more number of algal genera than any other 

contemporary phycologists. Hassal (1842-1845) was another scientist who made an 

outstanding contribution towards the field of algology. Borger (1894-1936) 

carried out some work on algae in Sweden, Australia, Argentina, Bolivia and China. 

Berger (1898-1936) carried out extensive research on freshwater algae of Sweden 

and examined numerous samples sent to him from collectors of Australia, South 

Patagonia.  Lagerheim (1883-1902) studied the algal flora of Sweden and 

collections from Equador, India and Abyssinia. Lemmerman (1891-1910) 

worked on the algal flora of Germany and collections received from China and 

Paraguay. Nordstedt (1873-1897) described few species of algae from Argentina, 

Patagonia, Cameroon, Newzealand and Australia. A specific study on Cyanophyta 

1566



Unravelling Algae of Ghataprabha Bird Sanctuary 

6 
 

was initiated by Borzi (1878 - 1894), De Toni (1888-1905). 

British researchers were also among the pioneers of algal research. G.S. West 

(1899- 1916) and W. West (1889-1909) made an exclusive study on freshwater algae 

and discovered a number of new species and also examined specimens sent to them 

by collectors from Tanganyika, Victoria, Egypt, Southwest Africa, Madagascar, 

West Indies, Ceylon, Burma, Bengal and Madras. Another remarkable contribution 

was made by Fritsch and Rich (1907- 1937) on the freshwater algae of South 

Africa. Strom (1920-1926) described some new species of algae from Turkey, 

Norway and Iceland. 

Interest in Diatoms increased manifold from the very day of its discovery. 

Their taxonomic position has still been unsettled. Being a pioneer worker, Agardh 

(1824) published his work on Diatoms including Desmids. Schutt (1896) divided 

diatoms into two groups Centricae and Pennatae. Islam and Haroon (1975) and 

Islam and Morshed (1985) worked out the taxonomy, systematic and other aspects 

of the group diatom. Krishnamurthy (1954) and Gandhi (1955) have worked on 

diatom flora of India. 

Fritsch (1935 & 1945) studied algae in detail, describing their morphology 

and reproduction in two volumes of his works under the name of “The Structure 

and Reproduction of the Algae”, which was an incredible contribution to the field 

of algology and is considered as one of the most important treasure in the field of 

phycology. Thienemann (1954) studied the tropical freshwater plankton. Bold and 

Wynne (1978) also worked on the structure and reproduction of freshwater algae. 

John et al. (2002) in their book, provided the first modem account and identification 

guide to more than 2200 species of freshwater algae. 
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Coker (1954) studied the ecology of streams, lakes and ponds of United 

States. Lund (1965) studied the ecology of freshwater. Regarding the freshwater 

ecology of algae remarkable contributions had come from many renowned workers. 

Arnold (1969) studied the ecological status of Lake Erie. Bennett (1970) studied the 

ecology of lakes and ponds of New York.  

Algae as indicator of environmental quality are one of the important topics 

in the contemporary world. Prescott (1962), after an extensive study in Michigan 

and Wisconsin reported that blue green algae are rare or absent in lakes with pH 

below 5. Presence of algae as disturbance indicator of biological equilibrium in 

tanks was studied by Fogg et al. (1973).  

Ecology of some freshwater phytoplankton was also studied by Hutchinson 

(1957). While working on ecology of freshwater phytoplankton, Lund (1965) 

described algal productivity in lakes and its related factors.  

Economic value of algae and algal products are uncountable. Algae are very 

useful as food either directly or as food products but still their use are limited. 

Tilden (1935), Johnston (1970, 1976), Dixon (1973) gave extensive account of 

algae used as food and food products. Spirulina has achieved the highest position 

in case of protein content, as it has 60- 70% of protein of its total biomass. Now a 

day’s Spirulina is used for curing of anemia (Takeuchi, 1978), antiviral activity 

(Gustafson, 1989), treatment of nutritional deficiency (Belay et al., 1993). 

Moreover, it is rich in vitamins, minerals and β-carotene, thus truly declared as the 

best future food for mankind by UN at the world food conference in 1979. 
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2.2 National Status 

Phycology in Indian context was started much later than that of world 

standard. Most of the pioneering works were done by British colonial workers. The 

works of Indian authors can be clearly grouped into three periods. During the first 

period i.e. from 1798 to 1854 some classical works like description of seaweed.  

The second period extended from 1858 to 1907. In this period some classic 

and valuable works came from a group of professional workers. Lagerheim (1888) 

described 52 desmids from Bengal. Turner (1883) published an account of “The 

Freshwater Algae of East India” which included detailed contribution of algal dora 

recorded so far. He included 22 species of Myxophyceae, 542 of Desmids. Other 

contemporary phycologists of that period were Hobson (1863), Martens (1871), 

Dickie (1882) and many more. 

It was from 1919 onwards, third phase of algal study started in India where 

Indian phycologists came forward and performed a great deal of appreciable works. 

lyenger (1920-1954) worked a lot on Volvocales, Chaetophorales, Zygnemales and 

Blue green algae of India. lyenger et al. (1940, 1941, 1944, 1981) studied 

morphological details of Cylindrocapsa geminella, polysiphonia platicarpa, 

Microdictyon tenuis. Due to such an immense contribution, he is truly called as 

“Father of Modern Algology in India”. Bruhl and Biswas (1929) was the pioneer 

in studying algae in Eastern India. Bharadwaja (1928-1936) contributed towards 

the knowledge of BGA and he along with his followers established a base of algal 

research at Bananas Hindu University.  Another outstanding contribution came 

from the great Indian algologist Randhawa, who published his works as research 

articles on species of Zygnemaceae, Oedogoniales and Vaucheriaceae. And his 

1569



Unravelling Algae of Ghataprabha Bird Sanctuary 

9 
 

monograph on Zygnemaceae is a valuable ethic. Prasad (1952) described some new 

forms of Nostocaceae from river of Baranasi. Krishnamurthi (1954) described for 

the first time the freshwater diatom flora of South India and reported a number of 

new forms. Gandhi (1959, 1960) presented a detail account of diatoms collected 

from Sagar and also the diatom flora of temporary ponds of India and reported many 

new taxa. Desikachary (1959) published his monograph “The Cyanophyta” which 

was an exclusive document for the workers till today. Vasistha (1960) working on 

Myxophyceae of India and reported two new species and one new variety. The 

morpho-taxonomic studies of Eastern Himalayan algal flora have contributed by 

Das (1961), Santra and Adhya (1973, 1976) and Alfred (1978). 

Singh and Saha (1982) described 16 new species of pond diatoms from Bihar. 

Gurudeva et al. (1983) illustrated the systematic position of 72 taxa of desmids and 

eight out of them were new records from India. Hosmani and Bharati (1983) 

described 42 species of Euglenineae from Madgaon. Kou1 et al.  (1983) described 44 

species of algae from Dal Lake in Kashmir, of them eight species were new to India 

and one to world algal database (Scenedesmus longus var naegelli f. srinagari). 

Somashekar (1983) collected 50 desmids, 35 Chlorococcales and 104 blue greens 

from river Cauvery concluding that the polluted stations of river are mostly 

dominated by Cyanophyceae.  

Hedge (1986a) reported five new taxa of desmids belonging to Cosmarium 

corda. Hedge (1986b) added 24 new freshwater pond dwelling desmids to the algal 

flora of Karnataka. Isaacs and Hedge (1989) collected 72 freshwater algae from 

permanent ponds of Kannada dist. of Karnataka. Regarding the contribution to the 

North Indian algal flora the noteworthy literatures have been made by Kant and 
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Anand (1978), Habib (1996, 1997), Kant and Gupta (1998), Singh and Gupta 

(2000), Suseela and Dwivedi (2001), and Mishra et al. (2002, 2005).  

Other than these general topics on algae, many authors contributed a lot on 

algal cytology, physiology, taxonomy, ecology, evolution, productivity, response 

to toxicity, response to environmental changes, role in economy etc. Munawar 

(1970) during his extensive limnological studies on freshwater ponds of Hyderabad 

described the biocenose, distribution and seasonal abundance of unicellular and 

colonial phytoplankton in polluted and unpolluted environment. Zutshi and Vaas 

(1978) studied the limnological studies in Dal Lake. Kiran et al. (1998) carried out a 

comparative water quality assessment of Yediyur and Bannergatta lakes of 

Bangalore. 

Bharati and Hedge (1982) studied the freshwater algae from 52 different 

ponds of Karnataka and Goa and recorded 47 desmids. Chadha and Pandey (1982) 

explored the algal taxa growing in exposed walls of buildings and recorded 24 taxa 

and also noted some peculiar variations on their distributional patterns on different 

kinds of walls.  

Bongale (1987a) studied the distribution of algae in acidic paddy field soils 

of Karnataka and reported 63 species of Cyanophyceae, 17 Chlorophyceae and 26 

Bacillariophyceae which includes seven new taxa of Chroococcales. Patel and Jawale 

(1985) studied the morphological and cytological features of Lychnothamnus 

barbatus (Meyen.) Leonh. Saha (1986) reported 280 algal taxa from freshwater 

ponds of Bhagalpur. Studies on phytoplankton diversity in response to abiotic 

factors in Veeranam Lake in the Cuddalore district of Tamil Nadu was studied 

by Senthilkumar and Sivakumar (2008). Seasonal variation of phytoplankton in a 

1571



Unravelling Algae of Ghataprabha Bird Sanctuary 

11 
 

freshwater tank of Maharashtra was studied by Milind and Hujare (2008).  

Many more workers and researchers made contributions to the Indian 

phycology. Prominent contributors were Mishra (1937), Allen (1925, 1928, 1961), 

Kundu (1929, 1934), Dixit (1937), Venkataramana (1953-1957), Desikachary 

(1939-1949),  Vaidya (1963 & 1968), Kodhari (1967), Ramanathan (1964, 1968), 

Prasad and Godward (1963), Prasad and Mehrotra (1970), Prasad and Jain (1973), 

Kant (1971), Patel and Isabella (1974), Verma (1981), Prasad and Srivastava 

(1992), Singh  et al. (1982), Trivedy (1982), Patel and Patel (1982), Jha and Kaushal 

(1983), Mehrotra and Jaitly (1983),  Maity and Santra (1985), Pal and Santra (1985 

& 1987), Prasad and Jaitly (1985), Jha et al. (1986), Prasad and Chowdhury (1986), 

Shukla et al. (1988), Vohra (1991), Rawla and Rattan (1989), Bharati (1990), 

Nirmala et al. (1990) Kant and Vohra (1991), Srivastava and Odhwani (1992), 

Kant and Gupta (1998), Gandhi (1999), Subha and Chandra (2005), Muthukumar et 

al. (2007), Arulmurugan et al. (2010). 

 The variations of algal variety in pure and polluted water bodies were studied 

in India by Seenaya (1972), Rama Rao et al. 1978), Mishra and Saksena (1993) have 

offered the noteworthy contributions towards this field of algae related to aquatic 

pollution. Verma and Dalela (1975) during their study in Kalindi River designated 

Oscillatoria, Spirogyra and Stigeoclonium as pollution marker. Similar results 

were also obtained by other workers during their own study in different aquatic 

systems (Patrick, 1948 & 1965, Rama Rao et al., 1978, Jeeji Bai and Rajendraran, 

1980). Zutshi et al. (1980) made a comprehensive limnological study on nine lakes 

of Jammu and Kashmir and concluded that the tropic evolution of lakes occurred 

due to human interference. 
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Mishra and Saksena (1993) during their studies in Moras river in Madhya 

Pradesh stated that Anabaena, Scenedesmus, Closteriuin, Navicula, Euglena 

gracilis, Phacus were pollution indicator algae. Achaee et al. (1995) studied the 

phytoplankton species diversity in Deeghali beel and recorded 60 genera. 

Ragothaman and Patil (1995) made a study in Narmada Estuary and counted the 

algal number as 60 units/ml to 18000 units/ml which may be due to seasonal 

variation in the extent of agricultural runoff.  

Indian contributions towards the ecology and productivity of freshwater 

bodies started from Roy (1955) who studied the phytoplankton ecology of river 

Hoogly and observer that some species of algae are tolerant to pollution and some 

are very much sensitive. Zafar (1968) studied the ecology of algae in some fish 

ponds of Hyderabad and their physicochemical complex.  

Kumar and Singh (1974) observed that Cyanophyceae and Euglenoid 

flagellates were mostly associated with organically rich water bodies with having 

low oxygen content. Research regarding the ecology of blue green algae was done 

by a number of Indian authors. Munawar (1974) performed limnological studies on 

fresh water ponds of Hyderabad. Kaur et al. (1996) studied the biotic components of 

a fresh water pond in Patiala and confirmed its eutrophic condition. 

2.3 Status in Karnataka  

Hosmani and Bharathi (1982) worked on the waterbodies (Yemekeri pond, 

Keigeri lake and Naggikeri lake) of Dharwad of Karnataka and reported Euglena, 

Phacus, Scenedesmus, Closterium, Pediastrum and Navicula as the most frequent 

genera. Somashekar (1983) recorded 21 genera and 32 species of algae in the river 

Cauvery of Karnataka. Hegde and Bharathi (1986) reported 61 taxa of fresh water 
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algae belonging to 26 genera from Bijapur district, Karnataka. Bharathi and Hosmani 

(1975, 1977, 1982) extensively worked on the limnological aspects of ponds and lakes 

in Karnataka. Considerable work has been done on the use of algae as bioindicators of 

the ecosystem by Hosmani (1973-2014). Giriyappanavar and Patil (2013) used algal 

diversity to assess the state of the lake ecosystem in Karnataka. Patil et al. (2021) 

suggested the use of algal assemblages and multimetric indices and functional 

grouping of algae to asses the health of aquatic ecosystem. 
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Chapter-3 

MATERIALS AND METHODS 

 

3.1 General Topography of the study site:  

Ghataprabha bird sanctuary is situated in Gokak Taluk of Belagavi district. The 

sanctuary area situated between 16° 10' 00" N 16° 14' 46" E.  It is a small bird 

sanctuary comprising a section of Ghataprabha river and over 20 islands in it. The 

area covered by sanctuary is 29.78 hectares. A weir and dam constructed during 1883 

near Dhupdal have created a reservoir upstream. The Gokak falls located in the 

eastern part of the sanctuary is the major tourist attraction. Dhupdal reservoir is 

swampy and has good endemic birds like cormorant, Egret, Ibis, Kingfisher, Storks, 

Snake birds Heron etc. the area is noted for having attracted migratory birds like 

Demoiselle cranes and European white storks which have been sighted normally from 

November to March. Acacia arabica and Imperate cylindrica are considered of 

special interest as they are good for nesting.   

3.2 Collection and Processing of Sample: 

Composite surface water sampling method from 4 different sites of reservoir 

was followed to reduce variations in qualitative estimates of algal attributes, due to 

spatial variations in habitat conditions (Stevenson and Smol, 2003). The collection of 

sample was done between 7 am to 9 am on first week after every 2 months during the 

course of the study period (September to March). Black plastic carbuoys of one litre 

capacity were used for collecting the samples. For transportation of samples to 

laboratory, dark coloured bag was used in order to avoid the exposure of samples to 

sunlight, variations in temperature. 

1575



Unravelling Algae of Ghataprabha Bird Sanctuary 

15 
 

Benthic diatom samples were collected from the surface of the rocks, boulders 

by scraping the sample with brush in a plastic tray and stored in glass vials. 

3.2.1 Processing and Preservation of Phytoplanktons:  

Planktonic samples were bought to the laboratory soon after collection and 

preserved by adding Lugol’s Iodine into Glass Column in dark for 48 hours as 

described by Welch (1948) to sediment the Phytoplanktons. The sample was 

concentrated to 30 to 50ml with the help of centrifuge. Finally, the planktonic samples 

were preserved in 50ml plastic reagent bottles.  

3.2.2 Processing and Preservation of Benthic Diatoms: 

Benthic diatom samples were processed to remove the dirt and clear the diatom 

frustules by hot HCl and KMnO4 method described by Hasle (1978) and adapted by 

Round et al. (1990). Following are the steps followed during processing: 

 10ml of sample was taken in a heat-resistant beaker. 

 The beaker was marked clearly with the sample number in several places. 

 Then 10ml of potassium permanganate (KMnO4) solution was added, mixed 

well and was left for 48 hours. 

 Later 10ml of concentrated HCl (32%) was added, taking care by not to inhale 

the gases released. Then covered the beaker with a watch glass and was heated 

on a hot plate at 90 degrees for 1 hour. Later the solution was turned to yellow 

in colour. Proper care was taken to avoid cross contamination of samples 

during violent bubbling while heating with acid. 

 After the oxidation of organic materials, carefully 1ml of hydrogen peroxide 

was added to check if the oxidation process is complete. 
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 Then this sample was allowed to cool and was transferred to 10ml centrifuge 

tube. The beakers were vigorously swirled, to re-suspend the diatoms and the 

stone and sand particles were settled down. 

 Then sample was rinsed by centrifuging with distilled water at 1000rpm for 

20mins. 

 Then the supernatant was poured off in a single movement, while not to lose 

any diatom material. 

 Finally, supernatant was decanted and centrifugation was repeated and further 

observation was done. 

3.3 Identification of Algae: 

For the identification of both the plankton as well as benthic diatoms 

concentrated sample was used. For identification, one drop of sample was taken with 

the help of dropper on a clean glass slide. A clean cover slip was placed over the glass 

slide so that the sample remains intact and free from other particles like dust particles, 

and the slide was observed under the microscope of different magnifications like 10X, 

40X and 100X. Photomicrographs of the Algae observed were taken. Algal 

identification was done by referring the standard monographs. Desikachary (1959), 

Phillipose (1967), Prescott (1982), Scott and Prescott (1961), Sarode and Kamath 

(1984), Karthick et al. (2013), John et al. (2011), Ramanathan (1964), Iyengar and 

Desikachary (1981), Randhawa (1959), Krishnamurthy (2000). 
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Chapter-4 

RESULTS AND DISCUSSION 

 

Aquatic biological assemblages are useful indicators for environmental 

monitoring of lakes and rivers because they integrate the effects of natural variation 

and anthropogenic stressors. Algal indicators have some advantages over other biotic 

assemblage indicators of water quality. Unlike fish and macro-invertebrates, algal 

communities are usually present before disturbance and generally persist in some 

form after most disturbances. Algal assemblages are generally more sensitive to 

nutrients than other assemblages (Whitton and Kelly, 1995). Taxonomic composition 

community structure and metabolic characteristics of algae have long been used to 

monitor and identify human impacts on aquatic ecosystems (McCormick and Cairns, 

1994) and application of algal indicators to lakes and rivers is increasing (Whitton et 

al., 1991; Whitton and Rott, 1996; Prygiel et al., 1999).  

Phytoplankton and its seasonal successions can be a better predictor of long- 

term environmental changes in the aquatic systems than the more usual descriptors of 

biomass and productivity indices (Moline and Prezelin, 1996). Studies on polluted 

system with reference to various pollutants have thrown light on the effectiveness of 

plankton as bio-indicators. Water pollution causes not only changes in physical and 

chemical variables, and also in algal species composition (Mercado, 2003). Algae are 

sensitive to pollution or other events and are therefore commonly used for monitoring 

environmental contamination. Moreover, algal growth in tropical inland water 

constitutes one of the principal causes in deteriorating the potability of water and 

hence a study of it is significant to assess the quality of freshwater. Algae serve as 

bio-indicator of water quality and pollution analysis.  
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Baccilariophyceae
39%

Chlorophyceae
41%

Dinophyceae
1% Cyanophyceae

16%

Euglenophyceae
3%

Fig 4.1: Percent contribution of algae in Ghataprabha 
Bird Sanctury

A total of 64 species of algae belonging to Bacillariophyceae, Chlorophyceae, 

Dinophyceae, Cynophyceae and Euglenophyceae were recorded during the present 

investigation. The list of the recorded algal taxa is represented in the Table 4.1 and 

percent contribution of each class of algae from the study site is represented in figure 

4.1.  Microphotographs of selected algal taxa are represented in Plate 4.1 and 4.2.  
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Table 4.1: List of Algae recorded during present investigation from 
Ghataprabha Bird Sanctuary 

 

Sl. 
No. 

Algal taxa 

Class-BACCILAROPHYCEAE 
 
1 Achnanthes lanceolata (Breb.) Grun. 

 
2 Amphora ovalis Kutz.  

 
3 Aulacoseira granulate (Ehrenberg) Simonsen 

 
4 Cocconeis placentula v. lineate (Ehrenberg) Van Heurck 

 
5 Cyclotella meneghiniana Kutzing 

 
6 Cymbella tumida (Brebisson) Van Heurack                                                                                                                     

7 Diatoma vulgaris Bory 
 

8 Fragilaria tenera (WM Smith) Lange- Bertalot 

9 Gomphonema angustatum (Kutzing) Rabenhorst 

10 Gomphonema lagenula Kutzing 
 

11 Gyrosigma acuminatum (Kutzing) Rabenhorst 

12 Gomphoneis herculeana var.lowei Kociolek and Stoermer 
 

13 Hantzschia spp. 

14 Melosira granulata (Ehrenberg) Ralfs  

15 Meridion circulare (Greville) C.A. Agardh 
 

16 Nitzschia umbonata (Ehrenberg) Lange- Bertalot 

17 Neidium cf. affine (Ehrenberg) Pfitzer 
 

18 Pleurosigma lange-bertalotii Karthik & Kociolek 
 

19 Pinnularia viridis (Nitzsch) Ehrenberg 
 

20 Rhoicosphenia abbreviata (C. Agardh) Langebertalot  
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21 Stauroneis amphicephala Kutzing 

 
22 Surirella capronioides Gandhi 

23 Tryblionella constricta Gregory 
 

24 Trybionella hungarica (Grunow) DG Mann 
 

25 Ulnaria ulna (Nitzsch) Compere 
 

Class-CHLOROPHYCEAE 
 

Order- Zygnematales 

26 Spirogyra collinsii (Lewis) Printz 1927 
 

27 Spirogyra micropunctata Transeau 1915 
 

Sub order- Desmidineae 

28 Cosmarium contractum Kirchn. var. West & West  

29 Cosmarium margaritatum (P.Lunbell) J. Roy et Bisset Forster  

30 Cosmerium psedopyramidatum P.Lundell var . Krieger & Gerloff  

31 Desmidium aptogonum  Brebisson ex Kutzing  
 

32 Euastrum dudium Nägeli var. Ruzica  
 

33 Euastrum sinuosum Lenorm. In Ralfs (1848) var. capitatum 
 

34 Mougeotia spp. 
 

35 Mougeotia abnormis Kisselve  
 

36 Pleurotaenium trabecula (Ehrenberg) Nageli  

37 Staurastrum multispiniceps Meyen 

38 Staurastrum spinipendens Meyen  

39 Staurastrum sexangulare (Bulnheim) P.Lundell  

40 Staurodesmus convergens (Ralfs) S. Lill. West & west  
 

Order- Volvocales 
41 Eudorina elegans Ehrenberg  
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Order- Chlorococcales 

42 Chlorella vulgaris Beyerinck  
 

43 Dictyosphaerium pulchellum H.C.Wood 
 

44 Pediastrum simplex (Mayen) Lemmermann 
 

45 Pediastrum tetras (Ehrenberg) Ralfs  
 

46 Pediastrum Boryanum (Turpin) Meneghini 

47 Scenedesmus dimorphus (Turpin) Kutzing  
 

48 Scenedesmus quadricauda (Turpin) Brebisson 
 

49 Selenastrum gracile Reinsch  

Order-Chaetophorales 

50 Cylindrocapsa geminella Wolle  

Order- Oedogonales 

51 Oedogonium spp. 
 

Class-DINOPHYCEAE 
 
52 Ceratium hirundinella (O.F.Muller) Dujardin  

 
Class-CYNOPHYCEAE 

Order- Chroococcales 

53 Aphanocapsa elachista West et G.S.West  
 

54 Aphanocapsa pulchara (Kutz.) Rabenh. 
 

55 Chroococcus dispersus var. minor G.M.Smith 

56 Chroococcus limneticus Lemmermann  

57 Chroococcous turgidus (Kutzing)Nageli  

58 Merismopedia glauca (Ehrenberg) Nageli  

59 Microcystis aeruginosa Lutz. emend. Elenkin 
 

60 Synechocystis endophytica (G.M. Smith) comb. Nov. 
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                      Order- Nostocales 

61 Nostoc rivulare Kutzing ex Born. et Flah. 

62 Anabaena aequalis Borge  

                 CLASS-EUGLENOPHYCEAE 

 Order-Euglenales 

63 Phacus orbicularis K. Hubner  

64 Trachelomonas caudate (Erenberg) F. Stein  
 

 

 

Descriptions of the taxa:  

Class- BACCILAROPHYCEAE. 

 Achnanthes lanceolata (Breb.) Grun. 

Is a common species which occurs on stalks, epiphytizing filamentous algae. These 
frustules are symmetrical in valve view but not when seen from the side. They are, in 
general, elliptic or fusiform in valve view, undulate- rectangular and bent in girdle 
view. The epivalve shows a pseudoraphae, the hypho valve raphae. There may be a 
distinctive lateral, horseshoe- shaped clear area in the mid region of the valve which 
has the pseudo raphe. The cells may be free, or more commonly attached by 
gelatinous stalk to various substrates, sometimes forming packets or filaments.  
 
 

 Amphora ovalis Kutz. (In girdle view)  

Frustules in this genus are crescent -shaped in valve view but broadly elliptic with 
truncate poles in girdle view. The raphae present two curved lines near the central 
margin of the valve, the two curves meeting over the central nodule which lies next to 
the central margin of the cell. The cells usually are found lying with the concave 
surface of the hypovalve upper most when viewed under the microscope, but in nature 
occurs with the concave face against the substrate (often filamentous algae) H-shaped 
chloroplast with central bridge, flanked by two conscious droplets, one towards each 
cell apex.  
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Aulacoseira granulata (Ehrenberg) Simonsen 

 Frustules adjoined end to end by elongated linking spines to form long filaments. 
Smaller spines may be also present around the margin of valve. Valves mostly viewed 
in girdle view. Valves with coarse areolae. The valve face has areolae distributed 
randomly, but in many specimens the areolae are concentrated or almost exclusively 
restricted to the margin. 

Found in benthos and plankton of eutrophic water bodies. 

 

Cocconies placentula v. lineata (Ehrenberg) Van Heurck  

Valves relatively flat, elliptical to linear-elliptical in outline. Raphe valve with hyaline 
rim marginally placed, bordered towards the centre of the valve by striae that are 
interrupted near the margin. Axial area vary narrow, with a small, rounded central 
area formed in the centre of the valve. The raphe is straight, filiform, and the external 
proximal raphe ends are dilated slightly. Striae are punctate, composed of dash-like 
areolae and radiate. Occurs in meso-to eutrophic flowing and standing waters. Found 
in abundance on plants, wood and stone.  

 

Cyclotella meneghiniana Kutzing 

Frustules are drum shaped with tangential undulations or flat valve face. Marginal 
zone with strongly radial striae, broader at the margin and tapering towards centre. 
Central region with 1-5 valve face fultoportulae. The fascicles are not clearly visible 
in LM, but separated by interfascicular costae ecology. This taxon has a cosmopolitan 
distribution and occurs as benthos and plankton of eutrophic, electrolyte rich rivers, 
streams and lake. 

 

Cymbella tumida (Brebisson) Van heurck 

Valves strongly dorsiventral dorsal margin strongly convex, ventral margin convex, 
always with characteristic swollen or tumid mid-region. Apices protracted, rostrate.  
Axial area narrow, with linear margins. Central area distinct, rounded to rhombic in 
shape. Raphe lateral, proximal endings distinct and ventrally deflected. 

A cosmopolitan species found in oligo to mesotropic waters with moderate electrolyte 
content. Found attached to epiphytes. 
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Diatoma vulgaris Bory 

Valves linear in outline, apices rounded. Costae robust. This taxon is characterized by 
thickened transverse costae. Central sternum straight, distinct. A labiate process is 
present near one apex of the valve. This cosmopolitan taxon is found in mesotrophic 
to eutrophic waters with average electrolyte content. The cells are joined at the 
corners forming zig-zag colonies. Specimens presented here are from sample 
collected from lower Himalayas. It appears that this taxon occurs mostly in cold water 
streams. 

             

Fragilaria tenera (WM Smith) Lange- Bertalot 

Valves are needle shaped with narrow rounded apices. A well-defined hyaline area is 
present at the centre of the cell in which ghost striae may be visible. Cosmopolitan 
species found in benthos. Mostly found in mesotrophic to eutrophic waters. 

 

Gomphonema angustatum (Kutzing) Rabenhorst 

Valves weakly heteropolar, narrow lanceolate to rhombic-lanceolate. Apices bluntly 
to sharply rounded. Axial area formed by shortening of the central striae. Raphe 
weakly lateral, proximal endings barely enlarged. A single stigma is present on one 
side of the central area.  

Cosmopolitan species, but only common in oligotrophic waters. Found over a range 
of pH and electrolyte concentrations, including calcium rich waters.        

      

Gomphonema lagenula Kutzing 

Valves broadly elliptical, weakly heteropolar club shaped, lanceolate to elliptical to 
oval. Apices strongly protracted with capitates, rostrate ends. Central area is narrow 
with short striae on one side and stigma present. A poorly delineated form, with little 
information on ecology but widely reported in moderate to high eutrophic conditions. 

 

Gomphoneis herculeana var. lowei Kociolek and stoermer 1988 

Valves are broadly trullate, with broadly rounded apices. Initial valves are unknown. 
The axial area is narrow, straight, forming are relatively small, irregularly rounded 
central area. A single stigma is present in the central area. The raphe is lateral, weakly 
undulate and with small external proximal ends. The raphe has highly recurved 
internal proximal ends. Striae are distinctly biseriate, with the areolae arranged 
alternately. From the central nodule to the head-pole striae are radiate. From the 
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central nodule to the foot pole striae are radiate, become parallel and near the footpole 
become strongly radiate. Longitudinal lines are positioned approximately one –half 
the way between the axial area and margin.  The apical pore fields are distinctly bi-
lobed but reduced in size. 

 

Gyrosigma acuminatum (Kutzing) Rabenhorst 

Valves liner-lanceolate at centre, sigmoidly deflected into broad, bluntly rounded 
apices. Raphe slit central, central fissures deflected in opposite directions. Terminal 
fissures curved over valve apices. Transverse striae more or less parallel, crossed by 
longitudinal striae that follow curvature of the raphe. This species prefers slow 
flowing or stagnant water and capable of tolerating high levels of pollution.  

 

Hantzschia spp. 

Valves dorsoventral, margins linear, ventral margin concave in the middle. Apices 
protracted, rostrate. Striae slightly radial. The short, irregularly shaped fibulae are 
interrupted at the middle. A cosmopolitan species favouring periodically dry habitats, 
including soils and rock crevices. Widespread in a range of rivers, but probably 
introduced from soils. 

 

Melosira granulate 

Barrel-shaped frustules are heavily silicified. The valve faces are flat and joined 
together to form long, filamentous colonies. In girdle view, the Mantles are unevenly 
thickened internally creating an undulating appearance. A ring of evenly-spaced 
rimoportulae encircles the mantle, near the valve edge. Several rimoportulae are also 
present on the surface of the valve face are dichotomously branched and radiate from 
a hyaline central area. Areolae number 13-19 in 10µm. 

 

Meridion circulare (Greville) C.A. Agardh 

Cells attached closely by their valve faces to form straight or fan-shaped colonies. 
Heteropolar taxa cuneate in valve and girdle views; some taxa isopolar, more or less 
linear in valve view, rectangular in girdle view. Prominent ribs across the valves 
visible in both valve and girdle view. Plastids numerous (+8-12), rather irregularly 
discoid, lying along the valve face. 

Other abundant in calcarious springs and streams, particularly in the springs in cool 
water.  
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Nitzschia umbonata (Ehrenberg) Lange- Bertalot 

Valves linear, with weak concave central region. Poles apiculate, apices protracted or 
slightly capitates. Raphe marginal, supported by irregularly spaced fibulae and 
interrupted in the middle of the valve. Striae undulating, clearly visible in LM.  

This taxa occurs in polluted water and is tolerant of extreme pollution.  

            

Neidium cf. affine (Ehrenberg) Pfitzer 

Valves linear to linear elliptical, with broadly rostrate apices. Raphe ends fork –
shaped, deflected in opposite direction at the centre. Central areas expanded, 
transversely elliptical. Striae punctate, parallel but slightly oblique, interrupted by 
longitudinal hyaline lines. 

 

Pleurosigma lange-bertalotii Karthik & Kociolek 

Valves large, sigmod-lanceolate, apices narrow, rounded, curved in opposite 
directions. Axial area narrow, thickened, and forming a weak “S”. Central area 
elliptical with a thick central nodule. Raphe filiform, curved, with internal proximal 
fissures straight. Striae straight, parallel throught, other orientations not notable in 
light microscopy. 

This species occurs in circumneutral streams, at low conductivity conditions in 
pristine streams.  

 

Pinnularia viridis (nitzsch) Ehrenberg 

Valves linear-elliptical to linear with parallel margins and broadly rounded apices. 
Axial area narrow, forming a relatively small, linear to elliptical central area. Raphe 
lateral undulate. External proximal raphe ends dilated, and curved to one side. 
Longitudinal lines present at about half the way between the axial area and the 
margins, running the length of the valve. Costate striae radiate at the centre of the 
valve, becoming parallel towards the pole. 

Cosmopolitan. Occurs in abundant in circumneutral, oligo to mesotrophic waters with 
low conductivity. 
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Rhoicosphenia abbreviata (C. Agardh) Langebertalot 1980 

Several populations of this species have been observed during the study, but only to 
populations are depicted here. In girdle view, frustules have a bent wedge shape. 
Valves are heteropolar, linear to narrowly clavate with a narrowly rounded head pole 
and attenuated base pole. Valve length varies from 14 to52 µm, and the valve width is 
5-7µm. The concave R-valve has a fully developed raphe with large central pores, 
while the convex D-valve has a reduced raphe system with short raphe slits line close 
to poles. Striae on both valves are parallel to weakly radiate throughout the valve 
length, and distantly spaced, 9-12 in 10µm. 

 

Stauroneis amphicephala Kutzing 

Valves linear-elliptic lanceolate with abruptly protracted, rostrate to sub capitate 
apices. Axial area is narrow, linear, widening near the central area. The central area is 
shaped like bow tie and is wider near the valve margins. Shortened striae are 
occasionally present in central area. Striae are radiate throughout. 

Cosmopolitan species, prefer neutral to slightly alkaline waters. 

 

Surirella capronioides Gandhi 

Valves heteropolar, obovoid with rounded head pole and narrowly rounded foot pole. 
Wing projection vertical and away from valve face. Alar canals and fenestrae distinct. 
Siliceous plaques across valve surface distinguishable in LM. Median area narrowly 
lanceolate terminating well before apices. Striae indistinct in LM. The median ridge 
forms a fin-spine at head pole terminus. The taxa is endemic to the Western ghats in 
oligotrophic to slightly mesotrophic streams.  

 

Tryblionella constricta Gregory 

Valves linear, very concave in the middle. Apices cuneate, weakly protracted, narrow 
rostrate. Striae punctuate, visible in LM. Broad fibula interrupted in the centre. A 
cosmopolitan species commonly found electrolyte rich waters. Favours standing 
waters.   

 

 Trybionella hungarica (Grunow) DG Mann 

Valves linear, becoming cuneate at the poles, only very slightly concave in the 
middle. Apices weakly protracted, rostrate. Striae interrupted by a longitudinal, 
internal central hyaline region. Fibulae are interrupted at the mid- region. 
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A cosmopolitan species found in high electrolyte content to brakish waters. Tolerant 
of strongly polluted conditions. 

 

Ulnaria ulna (Nitzsch) Compere 

Valves linear, with margins parallel, tapering to protracted to rostrate apices. Central 
sternum narrow, straight. Central area transversely expanded rectangular area, nearly 
square in shape. There may be short or “ghost” striae present at the margins of the 
central area. Striae parallel. A single labiates process is located near the apex of one 
end of the valve. 

Cells linked cell-to-cell to form a stellate colony. This taxon has a wide geographic 
distribution and often in mesotrophic to eutrophic, alkaline waters. 

 

Class- CHLOROPHYCEAE 

Order – Zygnematales 

Spirogyra collinsii (Lewis) Printz 1927 

Filaments of rather slender cells, 15-21µ in diameter, and about 5 times as long as 
broad, with plane end walls; chloroplast solitary. Conjugation scalariform and lateral, 
the tube formed by the male gametangium only; sporangia inflated slightly on both 
sides to contain the spore; the male gametangium formed by a partitioning off of one 
end of a vegetative cell. Zygospores ellipsoid; median wall coarsely punctuate; 35µ in 
diameter, 60µlong. 

 

Spirogyra micropunctata Transeau 1915 

Filaments of fairly stout cells, 30-33-(36)µ long, with plane end walls; chloroplast 
solitary, making 2 to 4 turns. Conjugation scalariform by tubes from the male 
gametangium only; fertile cells becoming slightly inflated. Zygospores ellipsoid, the 
poles broadly rounded; median spore wall finely and densely punctuate; 37-42µ in 
diameter, 57-70-(100) µ long.  
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Sub.Order- Desmidine 

Cosmarium contractum Kirchn. var. West & West 1905  

Cells longer than broad with a very deep, widely open sinus. Semicells entire, in 
outline broadly elliptic or oval, in epical view broadly elliptic. Cell wall smooth. Cell 
length 30-56µm, breadth17-40µm. 

Occurrence: acidophilous, oligo-mesotrophic. Rare in moorland pools. 

 

Cosmarium margaritatum (P. Lunbell) J. Roy et Bisset Forster I982,  

Cells longer than broad, in outline rectangular with broadly rounded angles. Sinus 
deep, linear and closed for the greater part. Cell wall beset with granules arranged in 
longitudinal and (irregularly) decussate rows. Apical view elliptic with broadly 
rounded poles. Cell length 60-80(-105) µm, breadth 50-65(-82) µm. 

Mesotropic. Rare in moorland pools and quaking fen hollows. 

 

Cosmerium psedopyramidatum P. Lundell var. Krieger & Gerloff 1965 

Cells longer than broad with a deep, linear sinus, closed for the greater part. Semicells 
entire, in outline high –pyramidal with broadly rounded angles and convex to straight 
sides, in apical view ellipsoid. Cell wall smooth. Chloroplast with the single pyrenoid. 
Cell length 40-50(-60) µm, breadth 23-33(-40) µm.  

Occurence: Acidophilous, oligotrophic. Occasionally in bogs and moorland pools. 

 

Desmidium aptogonium Brebisson ex Kutzing 1849 

Cells 21-31 µm wide, 13-19 µm long, moderately constricted with an acute, open 
sinus; 15-24.5 µm wide; semicells transversely oblong with small inflation on each 
side of isthmus beyond with lateral margins are slightly concave then converging to 
apex, 21-24 µm wide; apices concave in mid-region but at each angle form 
moderately long connecting processes producing a distinct cavity between adjacent 
cells; in vertical view mostly 3(-4)-angular. 
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Euastrum dudium Nageli var. Ruzica 1981 

Semicells in rough outline trapezoid. Lobes mutually separated by wide incurvations. 
Apices truncate with a rather wide, rather shallow, but sharply bounded median 
incision. Apical angles usually provided with a minute denticulation. Lateral lobes 
rounded to truncate, basal lobes rounded, truncate or slightly incurved. Semi cells 
with a slight central inflation, either without any sculpture or furnished with to 
elongate verrucae next to each other. On to lobes some additional granules or 
verrucae. Cell length (22-)25-35(-40) µm, breadth (17-)19-22(-24) µm. L/Br (1,3-) 
1.45-1.65(-1.7). 

Occurrence: meso-oligotrophic Rare in poor land pools.  

 

Euastrum sinuosum Lenorm. In Ralfs (1848) var. capitatum  

Similar in size and shape to var. Dideltoides Krieg., but with the polar lobe greatly 
dilated, and with only five facial swellings instead of six. This plant exhibits some 
variation in shape in the different collections,  

 

Mougeotia spp. 

Filaments simple and unattached; cells cylindrical, 5-20 or more times longer than 
broad, with plane end walls; chloroplast a flat or sometimes slightly twisted plate, 
mostly 1 per cell, rarely to occupying most of cell length, with pyrenoids in one (or 
more) linear row(s), occasionally scattered; when only one chloroplast present per cell 
the nucleus lies against cellwall, when 2 per cell, nucleus lies between chloroplasts; 
conjugation mostly ladder like, occasionally solely lateral isogamous (anisogamous in 
only 3 species); zygospores fuse within swollen conjugation tube, gametangia cut-off 
by 2-4 walls; zygospores range from spherical, compressed- spherical, ovoid, 
ellipsoidal to quadrate ellipsoidal with flattened or truncate angles; parthenospores 
and aplanospores production are reported for several species. 

 

Mougeotia abnormis Kisselve 1931 

Cells 10-12(-20) µm wide, 50-250µm long; chloroplast filling length of cell, with 5-8 
pyrenoids; conjugation ladder- like; zygospores in a triangular or quadrangular tube, 
spherical to triangular-ovoid with concave walls, 24-28(-40)µm wide, 26-36(-148)µm 
long, median wall smooth; parthenospores cylindrical or ellipsoidal. 
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Pleurotaenium trabecula (Ehrenberg) Nageli 1849 

Cells sub cylindrical, 24-46 µm broad, 350-600 µm long; semi cells with one or two 
basal inflations above which lateral margins are slightly convex, then tapering 
gradually to smooth subtruncate apices, 16-32 µm broad, perforated by several 
terminal pores; walls colourless, smooth with scattered spores; chloroplasts parietal 
ribbons with numerous pyrenoids along length. 

 

Staurastrum multispiniceps  

Cells of median size, length with processes about two-thirds the width with processes; 
slightly constricted, sinus small and widely open. In front view semicells cyathiform 
with a slightly inflated base, upper part expanded into three long slender processes 
with serrate ventral and dentate dorsal margins, and four terminal teeth; apex convex 
and bearing several small conical spines. In vertical view a triangular body with 
straight sides and angles produced into long slender processes with faintly undulate 
margins, a central row of minute teeth four terminal spines; apical area with three 
intra marginal rows each of six small conical spines.   

 

Staurastrum spinipendens  

Cells rather small, length without processes about 4/10 of width with processes, 
slightly constricted, sinus small and widely open. In front view semicells cyathiform, 
the upper part widely expanded into three long, slender, almost horizontal processes 
bearing three terminal teeth; ventral margins of processes undulate, dorsal margine 
serrate on the distal half, the proximal half bearing about five bifid verrucae of 
graduated sizes; apex convex and smooth; subapically on each side of the vertical 
centerline two trispinate verrucae, each with two short and one very long spine,  the 
latter curved outwardly and hanging down below the upper lateral margin of the 
semicell. In vertical view a triangular body with biundulate margins from which 
project on each side two rounded trispinate verrucae each with two short and one very 
long and slightly curved spines; angles of body extended into long and slender 
processes with three terminal teeth, on distal half of the processes two marginal rows 
of minute teeth, and on the proximal half about five bifid verrucae; apical surface 
smooth. 

 

Staurastrum sexangulare (Bulnheim) P.Lundell 1871 

Cells 5-7- radiate, 42-54 µmwide without processes, 74-100µm with processe, 44-
60µm long without processes, 70-100µm with processes, constriction shallow, sinus 
U shaped, isthmus 13-22µm wide; semicells broad basin shaped, basal margins 
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diverging in to angles each bifurcating to form one divergent and one convergent 
serrated process ending in three blent spines; apices and body without ornamentation. 

 

Staurodesmus convergens (Ralfs) S.Lill. West & West 1912 

Cells 2-radiate, exclusive of spines broder then long. Sinus deep,from its apex initially 
(almost) closed,then widely open. Semicells ellipsoid in outline, at the poles with a 
shorter or longer, downwards projected spine. Cells length 33-54µm, breadth without 
spines 40-64µm. Length of spines up to 15 µm. Zygospores about globular, smooth-
walled. 

Occurrence: oligo-mesotrophic.  

 

Order- Volvocales 

Eudorina elegans Ehrenberg 1832 

Colony spherical or ovate with 16-32 ovoid cells evenly disposed within a gelatinous 
envelope, or arranged in transverse series, the cells usually lying near the periphery of 
the envelope but sometimes crowded toward the interior. Cells 10-20µ in diameter; 
colonies upto 200µ in diameter. This species shows a great deal of variation in the 
size and shape of the colony. In liquid-preserved material the envelop shows the form 
of E. unicocca G.M.Smith, with posterior mammillate projections. 

Common in euplankton of hard water lakes. 

 

Order- Chlorococcales 
 

Chlorella vulgaris Beerinck 1890 

Cells spherical, scattered among other algae or sometimes occur ring in almost pure 
growths; chloroplast a parietal cup, sometimes without a pyrenoid; cells 5-8.5-(10) µ 
in diameter. In small lakes and pools, especially where there is a concentration of 
organic matter.  

 

Dictyosphaerium pulchellum H.C. Wood 1872 

Colonies 80-100µm wide, 4-,8-,16-,32- or 64- celled or more, spherical, ovoid or of 
indefinite shape; cells (4-)5-8(-10) µm wide, young cells obovoid, ellipsoidal to 
spindle-shaped, older cells spherical, walls thin and smooth, attached to 
tetrachtomously branched, threads which are often in contact with one another 
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(depends on colony age); chloroplast basal and cup shaped, fills half to two-thirds of 
cell, lateral in young cells; autospores 2 or 4 in each sporangium, (2.8-) 4-6 (-7) ˟ 
(2.5-)4-5.5(-6.5) µm and similar in shape to vegetative cells, released by 
gelatinization of mother cell wall. 

 

Pediastrum simplex (Meyen) Lemmermann 1897 

Colony entire, composed of 16-32-64 smooth- walled cells; inner cells 5 or 6 sided; 
peripheral cells with the outer free wall extended to form a single tapering, horn like 
process with concave margins; cells 12-18µ in diameter. Common in the plankton of a 
number of lakes. 

 

Pediastrum tetras (Ehrenb.) Relfs 1844 

Colony entire; inner cells (frequently none) with 4-6 straight sides but with one 
margins deeply incised; peripheral cells crenate, with deep incision in the outer free 
margin, their lateral margins adjoined along 2/3 of their length; cells 8-12-(16) µ in 
diameter.  

Common and generally distributed in both eu and tychoplankton. 

 

Pediastrum Boryanum (Turp.) Meneghini 1840 

Colony entire; cells 5-6 sided with smooth or granular walls; peripheral cells with 
outer margins extended into 2 blunt tipped processes; cells up to 14µ in diameter, 21µ 
long; 36-celled colony 85-90µ wide. 

Common in the Eu-and tychoplankton of many lakes and swamps; generally 
distributed.  

 

Scenedesmus dimorphus (Turpin) Kutzing 1833 

Coenobia of 2, 4 or 8 linearly or distinctly alternatively arranged cells in 1 or 2 rows; 
cells 2-9.4(-14) µm wide, (5-)6-25(-27) µm long, broadly spindle shaped, tapering, 
marginal cells slightly outwardly curved but only in subapical part. 

 

Scenedesmus quadricauda 

Coenobia of 4 linearly arranged or sometimes slightly alternately arranged, tightly 
packed cells; cells 35.4µm wide 7.8-12.3µm long, long-ellipsoidal to ovoid - 
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cylindrical, with rounded spices and a diagonally symmetrical spine on one apex of 
each marginal cell, walls smooth and without ornamentation. Sometimes a small tooth 
may be present at cell apex.  

 

Selenastrum gracile Reinsch 1867 

The chloroplasts is laminate and parietal, covering most of the wall gracefully curved 
cells occur in clusters of from 4 to 32, with a tendency to have the convex or 'outer' 
and 'inner' walls of the crescent are more nearly equal than in the somewhat similarly 
shaped cells of Kirchneriella, a genus which has cells irregularly arranged within a 
gelatinous envelope. Five species are commonly found in the United States, mostly 
differentiated by size of cell and degree of curvature. Mixtures of algae from shallow 
water often include Selenastrum, but they may occur in the euplankton. 

 

Order-Chaetophorales 

Cylindrocapsa geminella Wolle 1887     

Filaments long composed of ovate or oblong cells that are up to twice their diameter 
in length; in copious lamellate mucilage. Chloroplast massive and usually obscured by 
starch grains. Cells 12-18   in diameter, 18-30   long; sometimes multiseriate and 
pseudoparenchymatous. oogonia globose or pyriform-globose, as much as 50 in 
diameter [including gelatinous sheath] usually in a series 3-9. This species is usually 
found entangled among other filamentous algae; especially abundant in desmid 
habitat, such as acid swamps. 

 

Order- Oedogoniales 

Oedogonium spp. 

Filaments unbranched, composed of cylindrical, capitellate or occasionally almost 
hexagonal cells, terminal cell rounded but sometimes acute or drawn out into a long 
hair; chloroplast parietal and net-like network, usually with several pyrenoids; sexual 
reproduction oogamous; oogonia arise by division of supporting, sometimes inflated, 
suffultory cell, occasionally bearing projections such as ribs or warts, spermatozoids 
enter the oogonium through either a simple pore or cleft- like opening ( rimiform), or 
a split in the wall that forms a lid-like operculum, opening positioned in middle of 
oogonium ( median), above middle ( supermedian), below middle ( inframedian) or 
high up on oogonium ( superior), occasionally opening at very top and immediately 
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below a following cell ( supreme); spermatozoids in macrandrous species,   1 or 2 in 
each antheridium, formed by a horizontal or vertical division; dwarf males in 
nannandrous species vary in size, shape of the stipe and number of cells; oospores 
often different in shape from the oogonia and not always completely filling them, 
smooth-walled or having ribs, pores or another type of wall ornamentation. 

 

Class- DINOPHYCEAE 

Ceratium hirundinella (O.F.Muller) Dujardin 1841 

Cells broadly or narrow spindle shaped depending on degree of horn divergence, 
strongly dorsiventrally flatened, 28-55µm wide, 40-450µm long, one apical and 2or 3 
antapical horns; epitheca with distinct shoulders just above cingulum and tapering to a 
long horn; hypotheca broad and short, divided into 2-3 posterior horns; cingulum 
horns; plates smooth and with net-like ornamentation on cell body, coarsening on 
horns; chloroplasts numerous, parietal, oval and yellow-brown; red corpuscular 
bodies often seen; hypnozygotes, smooth, triangular and with one horn at each corner. 

 

Class- CYNOPHACEAE. 

Order- Chroococcales 

Aphanocapsa elachista West et G.S.West 1914 

Colony spherical or ellipsoidal, up to100muem in the largest dimension, through 
typically smaller, with outer layer of the colourless mucilage weakly defined or even 
becoming diffluent. Cells 1.5-3 µm, single or in pairs, well-spaced in the mucilage. 

 

Aphanocapsa pulchara (Kutz.) Rabenh. 

Thallus gelatinous, homogeneous, blue-green algae, tuberculate, attached or free; cells 
spherical, 3.5- 4.5(4.8) µm diam., loosely arranged, single or in twos, pale blue-green; 
individual sheaths of cells indistinct.  

        

Chroococcus dispersus var. minor G.M.Smith 

Colony, small, floating, typically 4-32 cells. Cells sub-spherical or elliptical, 3-4.5(-5) 
µm, occasionally with a narrow indistinct sheath, but otherwise embedded in 
colourless, homogeneous mucilage, with an outer layer ranging from distinct to 
diffluent. 
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Chroococcus limneticus Lemmermann 1898 

Colony, free-floating, ovoid or irregular, with up to about 40 cells, but usually fewer; 
these cells occur within the homogeneous mucilage in groups of 2s or 4s and with 
these mini-groups spaced from each other; outer margin of the colony usually distinct, 
but sometimes very diffluent; mucilage colourless. Cells typically hemispherical, 6-
12(-20) µm; gas vacuoles absent. This species shows considerable variation.  

Planktonic in a range of lakes and ponds, though probably most characteristic of 
mesotrophic waters present throughout the year, but usually forming only a minor 
component of the phytoplankton. 

 

Chroococcous turgidus (Kutzing) Nageli 1849 

Colony microscopic, usually 2-8 cells, though occasionally up to 32and very rarely 
solitary cells, with the outer most sheath layer forming the margin of the colony, 
which is usually very distinct. Cells spherical, subspherical, ovoid or hemispherical 
(after division), (6-)8-32(-45) µm Sheath layers fairly distinct, usually developed each 
time the cell divides, though occasionally with more lamillations.  

 

Merismopedia glauca (Ehrenberg) Nageli 1845 

Colony up to 64 cells, regularly and quite densely packed. Margin of mucilage 
distinct, extending slightly beyond outer cells. Cells spherical, widely ellipsoidal or 
(after division) hemispherical, (2.8-) 3-6µm diameter; cells often rather pale and 
sometimes pinkish. 

Wide range of fresh and brackish waters, on the surface of silt, among submerged 
macrophytes of or occasionally washed into the plankton, typically mesotrophic 
conditions. 

 

Microcystis aeruginosa Lutz. emend. Elenkin 

The marble like cells of this genus are closely compacted and irregularly arranged in 
definitely shaped, but mostly irregular colonies, enclosed in mucilage. The mucilage 
is often not clearly seen in preserved material.  M. aeruginosa Kutz. Colonies are 
highly irregular and clathrate when mature. Some species contain pseudovacuoles and 
float high in the water.  
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Synechocystis endophytica (G.M.Smith) comb. Nov. 

Endogloeic species, found in the peripheral parts of the mucilage of Microcystis 
species. Cells solitary or in small groups or only in pairs after division. Cells blue-
green, without aeropotes, initially spherical, oval to short cylindrical before division, 
1.7-2.5 ˟1.7-2.2µm in population studied so for. Daughter cells round off to spherical 
shape before division is completed. 

 

Order- Nostocales 

Nostoc rivulare Kutzing ex Born.et Flah. 

Thallus at first globose, size variable, up to 2-3mm diameter., later bullose 
tuberculate, hollow irregularly torn and perforate, lobed, fragile, young ones light pale 
green, older ones yellowish or variously coloured, filaments loosely entangled, 
flexuous; sheath distinct at the periphery of the thallus, yellowish at the surface, inside 
hyaline and diffluent; trichome 4-4.2µ broad; cells spherical to oblong, longer than 
broad; heterocysts oblong, 5-6µ broad; spores oblong or barrel shaped, 6-8µ broad, 7-
10µ long, contiguous when mature, epispore smooth hyaline or brownish. 

 

Anabaena aequalis Borge 1906 

Trichomes often aggregated to form a blue-green colony. Trichomes straight, without 
an obvious layer of mucilage. Cells short barrel- shaped, 4.5-5.5µm wide, end cell 
rounded. Heterocyst 4.5-5.5µm wide, 6.5-10.5µm long; mature heterocyst almost 
always more elongated then vegetative cell. Akinete cylindrical, single or in pairs, 
distant from the heterocyst, 5-7µm wide, 21-41µm long, wall smooth, colourless. 

Fresh waters, among submerged plants. 
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CLASS-EUGLENOPHYCEAE 

Order-Euglenales 

Phacus orbicularis K. Hubner 1886 

Cells 39-46, wide, 50-80 long, orbicular to broad ovoid in outline; anterior end 
slightly narrowly rounded; posterior end broadly ended with the short curved tail –
piece; apical groove nearly full length of cell; pellicle longitudinally and roughly 
striated, short transverse striae present; paramylon of 1-2 disc –or circular plate- like 
bodies; flagellum same length as cell.  

Probably cosmopolitan stagnant mineralized, mildly polluted and humic waters in 
ponds, swamps, ditches and lakes, also in brackish water; indicator of clean and 
mildly polluted water.  

  

Trachelomonas caudate (Erenberg) F. Stein 1878 

Lorica 17-23µm wide, 29-53µm long, oval, narrowing slightly posteriorly and 
terminating in a short, straight or slightly bent, acute conical spine; walls covered 
dense, short, straight spines (5µm long); apical pore surrounded by a long cylindrical 
collar with a toothed rim (widening and with 5-6 teeth). 

Probably cosmopolitan; wide spread in fish ponds, ditches, puddles, small rivers and 
swamps, indicator of moderately polluted water. 
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Chapter-5 

CONCLUSION 

 

The present investigation to explore algal diversity of Ghataprabha Bird Sanctuary, 

Karnataka was conducted to assess its present ecological status. 

Belgaum district provides an excellent topography with a large number of lakes 

and ponds, both natural and man-made, throughout its extension. Each of these habitats 

differ in size and shape, usage pattern and support exclusive aquatic vegetation. To 

justify the hypothesis, Planktonic as well as Benthic algae were collected from the study 

site over a period of 6 months. Appropriate methods were used for the collection, 

preservation, identification and enumeration of the algae.  

Phytoplankton form the life communities and play a significant role in lake 

ecosystems. Members of the Chlorophyceae contributed (41%). The distribution of algae 

enables us to learn peculiarities of sensitive communities to the environment. Long term 

studies on plankton component in relation to fluctuations of water quality parameters is 

useful in developing and evaluating significant ecological indices. The present study 

recorded 64 algal taxa. Bacillariophyceae and Chlorophyceae showed a marked 

appearance whereas Cyanophyceae, Dinophyceae, and Euglenophyceae were poorly 

represented by the habitat. 

The levels of degradation of the aquatic habitat was found to be moderate.  Algal 

genera Gyrosigma, Amphora, Scenedesmus are the common indicators of organic 

pollution. Diatoms serve as excellent tools when conservation strategies are to be 
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developed. Presence of Desmids in the present investigation indicates the acidic and less 

disturbed nature of the habitat. 

The outcome of the study on Reservoir at Ghataprabha Bird Sanctuary, Karnataka 

clearly depicts enormous diversity of algae representing the moderate level of pollution. 

Further longterm monitoring using algal assemblage data is required to plan the 

conservation strategies for the lake.   
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Chapter-1 

INTRODUCTION  

 

1.1 General introduction  

Biodiversity means the variability among living organisms from all sources 

and the ecological complexes of which they are part and include diversity within 

species or between species and of eco-systems (UNEP 1992). India is one of the 

twelve mega bio diversity countries in the world. In aquatic biodiversity, the density 

and diversity of organisms depend on availability and quality of water. As water is an 

essence and elixir of life on the earth and that water totally dominates the chemical 

composition of all organisms, it is obvious that the quality of water affects the species 

composition, abundance, productivity and physiological conditions especially, the 

indigenous population of aquatic organisms. Therefore, the nature and health of any 

aquatic community is an expression of quality of the water (Reynolds, 1996). The 

aquatic microphytes play a significant ecological role and are being extensively used 

as an indicator of water pollution as they are natural inhabitants of aquatic ecosystem 

that harbours a variety of communities which constitutes the characteristics and 

functioning of the ecosystem in terms of maintaining the production of food chain. 

The density and diversity of phytoplankton and their association as biological 

indicators is very crucial for the assessment of water quality. Algae constitute a major 

part of primary producers in a aquatic ecosystems and are ubiquitous components of 

the biosphere (Kavitha et al., 2005). They are cosmopolitan in distribution. Algae 

along with the other higher plants are the primary source of energy in the biosphere 

and form the basic of all life on land, fresh and marine water environment. These 

organisms along with the other aquatic as well as terrestrial plants make up the 
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biodiversity and also sustain life by providing food, shelter, oxygen and play a 

fundamental role in regulating global climate (Dwivedi et al., 2005). Algal diversity 

and species composition respond to change of water quality in all perennial water 

bodies. The composition of algal diversity serves as an important tool to analyse the 

water quality  

(Jena et al., 2008). Phytoplankton plays an important role in the biosynthesis of 

organic matter (primary production) in aquatic systems, which directly or indirectly 

serve all the living organisms of a water body as food (Kumar and Dutta, 1991), 

(Verma and Mohanty, 1995). Generally, the different planktonic species can tolerate 

different ranges of temperature as well as light and nutrient limitations. These 

tolerance levels determine the dominance of species at different localities and seasons. 

In a multi species algal community, the growth of different species is likely to be 

limited by the resources, including different nutrients 

 (Wetzel, 2001). The structure of aquatic communities is important in monitoring the 

water quality. Planktons also strongly influence certain non-biological aspects of 

water quality such as pH, colour, taste and odour. Benthic algae are critical 

components in most stream food webs (Stevenson, 1996; Wehr and Sheath, 2003). 

These organisms help stabilize substrata and provide food and habitat for many other 

organisms, especially invertebrates. Because benthic algal assemblages are attached to 

substrata, they serve as “micro environmental-loggers” for physical, chemical, and 

biological disturbances that occur in stream reaches during the time in which the 

assemblages develop. Diatoms are especially good indicators of the environmental 

integrity of lotic ecosystems because they are common in most streams and provide 

the primary food source for many invertebrates and some juvenile fishes that reside in 

these systems (Dixit et al., 1992; Lowe and Pan, 1996; Stevenson and Pan, 1999). In 
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addition, diatoms are useful monitors of change because: 1) they are readily dispersed 

and can invade a variety of habitats; 2) they are relatively easy to sample and create 

minimal impact to resident biota during collections; 3) their response time (generation 

time) lies between bacteria (hourly) and macro invertebrates (triannual);  and 4) 

diatoms are sensitive to subtle changes in environmental conditions and/or 

disturbances that may not visibly affect other communities, or may only affect other 

communities at greater levels of disturbance (Bahls, 1993; Stevenson and Pan, 1999 ; 

Stevenson and Bahls, 1999). In addition, the identification of diatoms is based on 

morphological features of their rigid walls (frustules) made of silicon dioxide (glass). 

This provides an opportunity to prepare permanent reference slides of diatom 

assemblages under different environmental regimes for use in assessing water 

conditions. Many investigators have used various diatom metrics to determine 

environmental conditions in streams including discharge and hydraulic fluctuations 

(Duncan and Blinn, 1989;  Biggs and Hicky, 1994;  Benenati et al., 1998), light 

(Hardwick et al., 1992), temperature (Squires et al., 1979;  Blinn et al., 1989), salinity 

(Blinn and Bailey, 2001), nutrients (Patrick, 1977; Bahls et al., 1992;  van Dam et al., 

1994, Hill et al., 2000, Blinn and Bailey, 2001), and herbivory (Colletti et al., 1987, 

Steinman et al., 1987). 

 

1.2 Objectives of the study:  

1. To document the algal taxa, present in the habitat 

2. To assess the pollution status based on algal diversity 

 

 

 

1627



Algae of Markandeya River at Yogikolla 
 

4 
 

Chapter-2 

REVIEW OF LITERATURE 
 

All over the world extensive and appreciable work has been carried out on freshwater 

algal diversity, and limnology. An account on the status of algal diversity in World, 

India and Karnataka is given below. 

2.1 International Status 

It was in 1754, Linnaeus gave the name of Algae to a group of plants and 

Jussieu (1789) was the first person to delimit the algae as known today. After a 

long period of silence, Link (1820-1833) studied the algal flora of Germany and 

Agardh worked on Scandinavian algal flora (1817-1824). Agardh (1824) 

arranged algae in six well defined orders: Diatomaceae (including Desmids), 

Nostochineae, Confervoideae, Ulvaceae, Florideae and Fucoideae while 

describing a group of 20 genera. The work of Kuetzing (1843-1849) however, 

was most significant as he described a bit more number of algal genera than any other 

contemporary phycologists. Hassal (1842-1845) was another scientist who made an 

outstanding contribution towards the field of algology. Borger (1894-1936) 

carried out some work on algae in Sweden, Australia, Argentina, Bolivia and China. 

Berger (1898-1936) carried out extensive research on freshwater algae of Sweden 

and examined numerous samples sent to him from collectors of Australia, South 

Patagonia.  Lagerheim (1883-1902) studied the algal flora of Sweden and 

collections from Equador, India and Abyssinia. Lemmerman (1891-1910) 

worked on the algal flora of Germany and collections received from China and 

Paraguay. Nordstedt (1873-1897) described few species of algae from Argentina, 

Patagonia, Cameroon, Newzealand and Australia. A specific study on Cyanophyta 
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was initiated by Borzi (1878 - 1894), De Toni (1888-1905). 

British researchers were also among the pioneers of algal research. G.S. West 

(1899- 1916) and W. West (1889-1909) made an exclusive study on freshwater algae 

and discovered a number of new species and also examined specimens sent to them 

by collectors from Tanganyika, Victoria, Egypt, Southwest Africa, Madagascar, 

West Indies, Ceylon, Burma, Bengal and Madras. Another remarkable contribution 

was made by Fritsch and Rich (1907- 1937) on the freshwater algae of South 

Africa. Strom (1920-1926) described some new species of algae from Turkey, 

Norway and Iceland. 

Interest in Diatoms increased manifold from the very day of its discovery. 

Their taxonomic position has still been unsettled. Being a pioneer worker, Agardh 

(1824) published his work on Diatoms including Desmids. Schutt (1896) divided 

diatoms into two groups Centricae and Pennatae. Islam and Haroon (1975) and 

Islam and Morshed (1985) worked out the taxonomy, systematic and other aspects 

of the group diatom. Krishnamurthy (1954) and Gandhi (1955) have worked on 

diatom flora of India. 

Fritsch (1935 & 1945) studied algae in detail, describing their morphology 

and reproduction in two volumes of his works under the name of “The Structure 

and Reproduction of the Algae”, which was an incredible contribution to the field 

of algology and is considered as one of the most important treasure in the field of 

phycology. Thienemann (1954) studied the tropical freshwater plankton. Bold and 

Wynne (1978) also worked on the structure and reproduction of freshwater algae. 

John et al. (2002) in their book, provided the first modem account and identification 

guide to more than 2200 species of freshwater algae. 

1629



Algae of Markandeya River at Yogikolla 
 

6 
 

Coker (1954) studied the ecology of streams, lakes and ponds of United 

States. Lund (1965) studied the ecology of freshwater. Regarding the freshwater 

ecology of algae remarkable contributions had come from many renowned workers. 

Arnold (1969) studied the ecological status of Lake Erie. Bennett (1970) studied the 

ecology of lakes and ponds of New York.  

Algae as indicator of environmental quality are one of the important topics 

in the contemporary world. Prescott (1962), after an extensive study in Michigan 

and Wisconsin reported that blue green algae are rare or absent in lakes with pH 

below 5. Presence of algae as disturbance indicator of biological equilibrium in 

tanks was studied by Fogg et al. (1973).  

Ecology of some freshwater phytoplankton was also studied by Hutchinson 

(1957). While working on ecology of freshwater phytoplankton, Lund (1965) 

described algal productivity in lakes and its related factors.  

Economic value of algae and algal products are uncountable. Algae are very 

useful as food either directly or as food products but still their use are limited. 

Tilden (1935), Johnston (1970, 1976), Dixon (1973) gave extensive account of 

algae used as food and food products. Spirulina has achieved the highest position 

in case of protein content, as it has 60- 70% of protein of its total biomass. Now a 

day’s Spirulina is used for curing of anemia (Takeuchi, 1978), antiviral activity 

(Gustafson, 1989), treatment of nutritional deficiency (Belay et al., 1993). 

Moreover, it is rich in vitamins, minerals and β-carotene, thus truly declared as the 

best future food for mankind by UN at the world food conference in 1979. 
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2.2 National Status 

Phycology in Indian context was started much later than that of world 

standard. Most of the pioneering works were done by British colonial workers. The 

works of Indian authors can be clearly grouped into three periods. During the first 

period i.e. from 1798 to 1854 some classical works like description of seaweed.  

The second period extended from 1858 to 1907. In this period some classic 

and valuable works came from a group of professional workers. Lagerheim (1888) 

described 52 desmids from Bengal. Turner (1883) published an account of “The 

Freshwater Algae of East India” which included detailed contribution of algal dora 

recorded so far. He included 22 species of Myxophyceae, 542 of Desmids. Other 

contemporary phycologists of that period were Hobson (1863), Martens (1871), 

Dickie (1882) and many more. 

It was from 1919 onwards, third phase of algal study started in India where 

Indian phycologists came forward and performed a great deal of appreciable works. 

lyenger (1920-1954) worked a lot on Volvocales, Chaetophorales, Zygnemales and 

Blue green algae of India. lyenger et al. (1940, 1941, 1944, 1981) studied 

morphological details of Cylindrocapsa geminella, polysiphonia platicarpa, 

Microdictyon tenuis. Due to such an immense contribution, he is truly called as 

“Father of Modern Algology in India”. Bruhl and Biswas (1929) was the pioneer 

in studying algae in Eastern India. Bharadwaja (1928-1936) contributed towards 

the knowledge of BGA and he along with his followers established a base of algal 

research at Bananas Hindu University.  Another outstanding contribution came 

from the great Indian algologist Randhawa, who published his works as research 

articles on species of Zygnemaceae, Oedogoniales and Vaucheriaceae. And his 
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monograph on Zygnemaceae is a valuable ethic. Prasad (1952) described some new 

forms of Nostocaceae from river of Baranasi. Krishnamurthi (1954) described for 

the first time the freshwater diatom flora of South India and reported a number of 

new forms. Gandhi (1959, 1960) presented a detail account of diatoms collected 

from Sagar and also the diatom flora of temporary ponds of India and reported many 

new taxa. Desikachary (1959) published his monograph “The Cyanophyta” which 

was an exclusive document for the workers till today. Vasistha (1960) working on 

Myxophyceae of India and reported two new species and one new variety. The 

morpho-taxonomic studies of Eastern Himalayan algal flora have contributed by 

Das (1961), Santra and Adhya (1973, 1976) and Alfred (1978). 

Singh and Saha (1982) described 16 new species of pond diatoms from Bihar. 

Gurudeva et al. (1983) illustrated the systematic position of 72 taxa of desmids and 

eight out of them were new records from India. Hosmani and Bharati (1983) 

described 42 species of Euglenineae from Madgaon. Kou1 et al.  (1983) described 44 

species of algae from Dal Lake in Kashmir, of them eight species were new to India 

and one to world algal database (Scenedesmus longus var naegelli f. srinagari). 

Somashekar (1983) collected 50 desmids, 35 Chlorococcales and 104 blue greens 

from river Cauvery concluding that the polluted stations of river are mostly 

dominated by Cyanophyceae.  

Hedge (1986a) reported five new taxa of desmids belonging to Cosmarium 

corda. Hedge (1986b) added 24 new freshwater pond dwelling desmids to the algal 

flora of Karnataka. Isaacs and Hedge (1989) collected 72 freshwater algae from 

permanent ponds of Kannada dist. of Karnataka. Regarding the contribution to the 

North Indian algal flora the noteworthy literatures have been made by Kant and 
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Anand (1978), Habib (1996, 1997), Kant and Gupta (1998), Singh and Gupta 

(2000), Suseela and Dwivedi (2001), and Mishra et al. (2002, 2005).  

Other than these general topics on algae, many authors contributed a lot on 

algal cytology, physiology, taxonomy, ecology, evolution, productivity, response 

to toxicity, response to environmental changes, role in economy etc. Munawar 

(1970) during his extensive limnological studies on freshwater ponds of Hyderabad 

described the biocenose, distribution and seasonal abundance of unicellular and 

colonial phytoplankton in polluted and unpolluted environment. Zutshi and Vaas 

(1978) studied the limnological studies in Dal Lake. Kiran et al. (1998) carried out a 

comparative water quality assessment of Yediyur and Bannergatta lakes of 

Bangalore. 

Bharati and Hedge (1982) studied the freshwater algae from 52 different 

ponds of Karnataka and Goa and recorded 47 desmids. Chadha and Pandey (1982) 

explored the algal taxa growing in exposed walls of buildings and recorded 24 taxa 

and also noted some peculiar variations on their distributional patterns on different 

kinds of walls.  

Bongale (1987a) studied the distribution of algae in acidic paddy field soils 

of Karnataka and reported 63 species of Cyanophyceae, 17 Chlorophyceae and 26 

Bacillariophyceae which includes seven new taxa of Chroococcales. Patel and Jawale 

(1985) studied the morphological and cytological features of Lychnothamnus 

barbatus (Meyen.) Leonh. Saha (1986) reported 280 algal taxa from freshwater 

ponds of Bhagalpur. Studies on phytoplankton diversity in response to abiotic 

factors in Veeranam Lake in the Cuddalore district of Tamil Nadu was studied 

by Senthilkumar and Sivakumar (2008). Seasonal variation of phytoplankton in a 
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freshwater tank of Maharashtra was studied by Milind and Hujare (2008).  

Many more workers and researchers made contributions to the Indian 

phycology. Prominent contributors were Mishra (1937), Allen (1925, 1928, 1961), 

Kundu (1929, 1934), Dixit (1937), Venkataramana (1953-1957), Desikachary 

(1939-1949),  Vaidya (1963 & 1968), Kodhari (1967), Ramanathan (1964, 1968), 

Prasad and Godward (1963), Prasad and Mehrotra (1970), Prasad and Jain (1973), 

Kant (1971), Patel and Isabella (1974), Verma (1981), Prasad and Srivastava 

(1992), Singh  et al. (1982), Trivedy (1982), Patel and Patel (1982), Jha and Kaushal 

(1983), Mehrotra and Jaitly (1983),  Maity and Santra (1985), Pal and Santra (1985 

& 1987), Prasad and Jaitly (1985), Jha et al. (1986), Prasad and Chowdhury (1986), 

Shukla et al. (1988), Vohra (1991), Rawla and Rattan (1989), Bharati (1990), 

Nirmala et al. (1990) Kant and Vohra (1991), Srivastava and Odhwani (1992), 

Kant and Gupta (1998), Gandhi (1999), Subha and Chandra (2005), Muthukumar et 

al. (2007), Arulmurugan et al. (2010). 

 The variations of algal variety in pure and polluted water bodies were studied 

in India by Seenaya (1972), Rama Rao et al. 1978), Mishra and Saksena (1993) have 

offered the noteworthy contributions towards this field of algae related to aquatic 

pollution. Verma and Dalela (1975) during their study in Kalindi River designated 

Oscillatoria, Spirogyra and Stigeoclonium as pollution marker. Similar results 

were also obtained by other workers during their own study in different aquatic 

systems (Patrick, 1948 & 1965, Rama Rao et al., 1978, Jeeji Bai and Rajendraran, 

1980). Zutshi et al. (1980) made a comprehensive limnological study on nine lakes 

of Jammu and Kashmir and concluded that the tropic evolution of lakes occurred 

due to human interference. 
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Mishra and Saksena (1993) during their studies in Moras river in Madhya 

Pradesh stated that Anabaena, Scenedesmus, Closteriuin, Navicula, Euglena 

gracilis, Phacus were pollution indicator algae. Achaee et al. (1995) studied the 

phytoplankton species diversity in Deeghali beel and recorded 60 genera. 

Ragothaman and Patil (1995) made a study in Narmada Estuary and counted the 

algal number as 60 units/ml to 18000 units/ml which may be due to seasonal 

variation in the extent of agricultural runoff.  

Indian contributions towards the ecology and productivity of freshwater 

bodies started from Roy (1955) who studied the phytoplankton ecology of river 

Hoogly and observer that some species of algae are tolerant to pollution and some 

are very much sensitive. Zafar (1968) studied the ecology of algae in some fish 

ponds of Hyderabad and their physicochemical complex.  

Kumar and Singh (1974) observed that Cyanophyceae and Euglenoid 

flagellates were mostly associated with organically rich water bodies with having 

low oxygen content. Research regarding the ecology of blue green algae was done 

by a number of Indian authors. Munawar (1974) performed limnological studies on 

fresh water ponds of Hyderabad. Kaur et al. (1996) studied the biotic components of 

a fresh water pond in Patiala and confirmed its eutrophic condition. 

2.3 Status in Karnataka  

Hosmani and Bharathi (1982) worked on the waterbodies (Yemekeri pond, 

Keigeri lake and Naggikeri lake) of Dharwad of Karnataka and reported Euglena, 

Phacus, Scenedesmus, Closterium, Pediastrum and Navicula as the most frequent 

genera. Somashekar (1983) recorded 21 genera and 32 species of algae in the river 

Cauvery of Karnataka. Hegde and Bharathi (1986) reported 61 taxa of fresh water 
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algae belonging to 26 genera from Bijapur district, Karnataka. Bharathi and Hosmani 

(1975, 1977, 1982) extensively worked on the limnological aspects of ponds and lakes 

in Karnataka. Considerable work has been done on the use of algae as bioindicators of 

the ecosystem by Hosmani (1973-2014). Giriyappanavar and Patil (2013) used algal 

diversity to assess the state of the lake ecosystem in Karnataka. Patil et al. (2021) 

suggested the use of algal assemblages and multimetric indices and functional 

grouping of algae to asses the health of aquatic ecosystem. 
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Chapter-3 

MATERIALS AND METHODS 

3.1 General Topography of the study site:  

Yogikolla is a small village in Gokak taluk of Belgavi district of Karnataka State, 

India. It is located 51km towards North from district headquarters Belgavi., 5km from 

Gokak. The place derives its name from a valley, which is between horse-shoe shaped 

rocky hill. 

3.2 Collection and Processing of Sample: 

Composite surface water sampling method was followed to reduce variations 

in qualitative estimates of algal attributes, due to spatial variations in habitat 

conditions (Stevenson and Smol, 2003). The collection of sample was done between 7 

am to 9 am on first week after every 2 months during the course of the study period 

(September to March). Black plastic carbuoys of one litre capacity were used for 

collecting the samples. For transportation of samples to laboratory, dark coloured bag 

was used in order to avoid the exposure of samples to sunlight, variations in 

temperature. 

Benthic diatom samples were collected from the surface of the rocks, boulders 

by scraping the sample with brush in a plastic tray and stored in glass vials. 

3.2.1 Processing and Preservation of Phytoplanktons:  

Planktonic samples were bought to the laboratory soon after collection and 

preserved by adding Lugol’s Iodine into Glass Column in dark for 48 hours as 

described by Welch (1948) to sediment the Phytoplanktons. The sample was 
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concentrated to 30 to 50ml with the help of centrifuge. Finally, the planktonic samples 

were preserved in 50ml plastic reagent bottles.  

3.2.2 Processing and Preservation of Benthic Diatoms: 

Benthic diatom samples were processed to remove the dirt and clear the diatom 

frustules by hot HCl and KMnO4 method described by Hasle (1978) and adapted by 

Round et al. (1990). Following are the steps followed during processing: 

 10ml of sample was taken in a heat-resistant beaker. 

 The beaker was marked clearly with the sample number in several places. 

 Then 10ml of potassium permanganate (KMnO4) solution was added, mixed 

well and was left for 48 hours. 

 Later 10ml of concentrated HCl (32%) was added, taking care by not to inhale 

the gases released. Then covered the beaker with a watch glass and was heated 

on a hot plate at 90 degrees for 1 hour. Later the solution was turned to yellow 

in colour. Proper care was taken to avoid cross contamination of samples 

during violent bubbling while heating with acid. 

 After the oxidation of organic materials, carefully 1ml of hydrogen peroxide 

was added to check if the oxidation process is complete. 

 Then this sample was allowed to cool and was transferred to 10ml centrifuge 

tube. The beakers were vigorously swirled, to re-suspend the diatoms and the 

stone and sand particles were settled down. 

 Then sample was rinsed by centrifuging with distilled water at 1000rpm for 

20mins. 

 Then the supernatant was poured off in a single movement, while not to lose 

any diatom material. 
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 Finally, supernatant was decanted and centrifugation was repeated and further 

observation was done. 

3.3 Identification of Algae: 

For the identification of both the plankton as well as benthic diatoms 

concentrated sample was used. For identification, one drop of sample was taken with 

the help of dropper on a clean glass slide. A clean cover slip was placed over the glass 

slide so that the sample remains intact and free from other particles like dust particles, 

and the slide was observed under the microscope of different magnifications like 10X, 

40X and 100X. Photomicrographs of the Algae observed were taken. Algal 

identification was done by referring the standard monographs. Desikachary (1959), 

Phillipose (1967), Prescott (1982), Scott and Prescott (1961), Sarode and Kamath 

(1984), Karthick et al. (2013), John et al. (2011), Ramanathan (1964), Iyengar and 

Desikachary (1981), Randhawa (1959), Krishnamurthy (2000). 
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Chapter-4 

RESULTS AND DISCUSSION 

 

Aquatic biological assemblages are useful indicators for environmental 

monitoring of lakes and rivers because they integrate the effects of natural variation 

and anthropogenic stressors. Algal indicators have some advantages over other biotic 

assemblage indicators of water quality. Unlike fish and macro-invertebrates, algal 

communities are usually present before disturbance and generally persist in some 

form after most disturbances. Algal assemblages are generally more sensitive to 

nutrients than other assemblages (Whitton and Kelly, 1995). Taxonomic composition 

community structure and metabolic characteristics of algae have long been used to 

monitor and identify human impacts on aquatic ecosystems (McCormick and Cairns, 

1994) and application of algal indicators to lakes and rivers is increasing (Whitton et 

al., 1991; Whitton and Rott, 1996; Prygiel et al., 1999).  

Phytoplankton and its seasonal successions can be a better predictor of long-

term environmental changes in the aquatic systems than the more usual descriptors of 

biomass and productivity indices (Moline and Prezelin, 1996). Studies on polluted 

system with reference to various pollutants have thrown light on the effectiveness of 

plankton as bio-indicators. Water pollution causes not only changes in physical and 

chemical variables, and also in algal species composition (Mercado, 2003). Algae are 

sensitive to pollution or other events and are therefore commonly used for monitoring 

environmental contamination. Moreover, algal growth in tropical inland water 

constitutes one of the principal causes in deteriorating the potability of water and 

hence a study of it is significant to assess the quality of freshwater. Algae serve as 

bio-indicator of water quality and pollution analysis.  
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A total of 42 species of algae belonging to Bacillariophyceae, Chlorophyceae, 

Dinophyceae, Cynophyceae and Euglenophyceae were recorded during the present 

investigation. The list of the recorded algal taxa is represented in the Table 4.1 and 

percent contribution of each class of algae from the study site is represented in figure 

4.1.  Microphotographs of selected algal taxa are represented in Plate 4.1 and 4.2.  
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Fig   4.1: Percent contribution of algal groups 
form Markandeya River at Yogikolla 

Baccilariophyceae Chlorophyceae Dinophyceae Cyanophyceae
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       Table 4.1: List of Algae found in Markandeya River at Yogikolla  

Sl. NO Algal taxa 

 Class-BACCILAROPHYCEAE 

1.  Achnanthes lanceolata (Breb.) Grun. 

2.  Amphora ovalis Kutz.  

3.  Aulacoseria granulate (Ehrenberg) Simonsen 

4.  Cocconies placentula v.lineate (Ehrenberg) Van Heurck  

5.  Cyclotella meneghiniana Kutzing 

6.  Cymbella tumida (Brebisson) 

7.  Diatoma vulgaris Bory 

8.  Fragilaria tenera (WM Smith) Lange- Bertalot 

9.  Gomphonema lagenula Kutzing 

10.  Gomphoneis herculeana var. loweii 

11.  Gyrosigma acuminatum (Kutzing) Rabenhorst 

12.  Hantzschia spp. 

13.  Melosira granulate (Ehrenberg) Ralfs  

14.  Meridion circulare (Greville) C.A. Agardh 

15.  Navicula cryptocephala Kutzing 

16.  Nitzschia amphibia Grunow  

17.  Nitzschia umbonata (Ehrenberg) Lange-Bertalot   

18.  Pleurosigma lange-bertalotii Karthik & Kociolek 

19.  Rhoicosphenia abbreviata (C.agardh) langebertalot  

20.  Sellaphora stroemii (Hust.) 

21.  Stauroneis anceps Ehrenberg 
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22.  Surirella capronioides Gandhi 

23.  Ulnaria ulna (Nitzch) Compere 

 Class-CHLOROPHYCEAE 

 Order- Zygnematales 

24.  Mougeotiopsis calospora Palla  

25.  Spirogyra stictica (Engl. Bot) Willa 

 Sub order- Desmidinae 

26.  Cosmarium spp 

27.  Desmidium aptogonium Brebisson ex Kutzing  

28.  Pleurotenium trabecula (Ehrenberg) Nageli  

29.  Staurastrum anceps Meyen 

 Order- Oedogoniales 

30.  Oedogonium spp. 

 Order- Volvocales 

31.  Eudorina elegans Ehrenberg  

 Order- Chlorococcales 

32.  Actinastrum hantzschii Lagerheim  

33.  Chlorella vulgaris Beyerinck  

34.  Crucigenia tetrapedia (Kirchner) West et G.S.West  

35.  Pediastrum duplex Meyen  

36.  Scenedesmus quadricauda (Turpin) Brebisosn 

37.  Schroederia setigera (Schroed.) Lemmermann  

38.  Selenastrum gracile Reinsch   

 Class-DINOPHYCEAE 

39.  Ceratium hirundinella (O.F.Muller) Dujardin 
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 CYNOPHYCEAE 

 Order- Chroococcales 

40.  Aphanocapsa elachista West et G.S.West  

41.  Merismopedia glauca (Ehrenberg) Kutzing 

 Order- Nostocales 

42.  Spirulina platensis (Nordst.) Gomont 

 

 

Descriptions of the taxa:  

Class- BACCILAROPHYCEAE. 

 Achnanthes lanceolata (Breb.) Grun. 

Is a common species which occurs on stalks, epiphytizing filamentous algae. These 
frustules are symmetrical in valve view but not when seen from the side. They are, in 
general, elliptic or fusiform in valve view, undulate- rectangular and bent in girdle 
view. The epivalve shows a pseudoraphae, the hypho valve raphae. There may be a 
distinctive lateral, horseshoe- shaped clear area in the mid region of the valve which 
has the pseudo raphe. The cells may be free, or more commonly attached by 
gelatinous stalk to various substates, sometimes forming packets or filaments. There 
are over 30 species which have been reported from the UNITED STATES. 

        
 Amphora ovalis Kutz.   

Frustules in this genus are crescent -shaped in valve view but broadly elliptic with 
truncate poles in girdle view. The raphae present two curved lines near the central 
margin of the valve, the two curves meeting over the central nodule which lies next to 
the central margin of the cell. The cells usually are found lying with the concave 
surface of the hypovalve upper most when viewed under the microscope, but in nature 
occurs with the concave face against the substrate (often filamentous algae) H-shaped 
chloroplast with central bridge, flanked by two conscious droplets, one towards each 
cell apex.  

 
 Aulacoseira granulate (Ehrenberg) Simonest 

Frustules adjoined end to end by elongated linking spines to form long filaments. 
Smaller spines may be also present around the margin of valve. Valves mostly viewed 
in girdle view. Valves with coarse areole.The valve face has areolae distributed 
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randomly,but in many specimens the areolae are concentrated or almost exclusively 
restricted to the margin. Found in benthos and plankton of eutrophic waterbodies. 

 
Cocconies placentula v. lineata (Ehrenberg) Van Heurck  

Valves relatively flat,elliptical to linear-elliptical in outline.Raphe valve with hyaline 
rim marginally placed,bordered towards the centre of the valve by striae that are 
interrupted near the margin.Axial area vary narrow,with a small,rounded central area 
formed in the centre of the valve.The raphe is straight,filiform,and the external 
proximal raphe ends are dilated slightly.Striae are punctuate,composed of dash-like 
areolae and radiate.Occurs in meso-to eutrophic flowing and standing waters.Found in 
abundance on plants,wood and stone.             

 
Cyclotella meneghiniana Kutzing 

Frustules are drum-shaped with tangential undulations or flat valve face. Marginal 
zone with strongly radial striae, broader at the margin and tapering towards the center. 
Central region with 1-5 valve face fultoportulae. The fascicles are not clearly visible 
in LM, but separated by interfascicular costae. This taxon has a cosmopolitan 
distribution and occurs as benthos and plankton of eutrophic, electrolyte rich rivers, 
streams and lakes.    

 
Cymbella tumida (Brebisson) 

 Valves strongly dorsiventral, dorsal margin strongly convex, ventral margin convex, 
always with characteristic swollen or tumid mid-region. Apices protracted, rostrate. 
Axial area narrow, with linear margins. Central area distinct, rounded to rhombic in 
shape. Raphe lateral, proximal endings distinct and ventrally deflected. 

A cosmopolitan species found in oligo-to mesotrophic waters with moderate 
electrolyte content. Found to epiphytes. 

 

Diatoma vulgaris Bory 

Valves linear in outline, apices rounded. Costae robust. This taxon is characterized by  
thickened transverse costae. Central sternum straight, distinct. A labiate process is 
present near one apex of the valve. This cosmopolitan taxon is found in mesotrophic 
to eutrophic waters with average electrolyte content. The cells are joined at the 
corners forming zig-zag colonies. Specimens presented here are from sample 
collected from lower Himalayas. It appears that this taxon occurs mostly in cold water 

streams. 
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Fragilaria tenera (WM Smith) Lange- Bertalot 

Valves are needle shaped with narrow rounded apices. A well defined hyaline area is 
present at the centre of the cell in which ghost striae may be visible. Cosmopolitan 
species found in benthos. Mostly found in mesotrophic to eutrophic waters.  

 
Gomphonema lagenula Kutzing 

Valves broadly elliptical, weakly heteropolar club shaped, lanceolate to elliptical to 
oval. Apices strongly protracted with capitates, rostrate ends. Central area is narrow 
with short striae on one side and stigma present. A poorly delineated form, with little 
information on ecology but widely reported in moderate to high eutrophic conditions. 

 

Gomphoneis herculeana var. loweii 

Valves are broadly trullate, with broadly rounded apices. Initial valves are unknown. 
The axial area is narrow, straight, forming relatively small, irregularly rounded central 
area. A single stigma is present in the central area. The raphe is lateral, weakly 
undulate and with a small external proximal ends. Striae are distinctly biseriate, with 
the areolae arranged alteranately. From the central nodule to the head-pole striae are 
radiate. From the central nodule to the foot pole striae are radiate, become parallel and 
near the footpole become strongly radiate. Longitudinal lines are positioned 
approximately one-half the way between the axial area and margin. The apical pore 
fields are distinctly bi-lobed but reduced in size.  

 

Gyrosigma acuminatum (Kutzing) Rabenhorst 

Valves liner-lanceolate at centre, sigmoidly deflected into broad, bluntly rounded 
apices. Raphe slit central,central fissures deflected in opposite directions. Terminal 
fissures curved over valve apices. Transverse striae more or less parallel, crossed by 
longitudinal striae that follow curvature of the raphe.This species prefers slow flowing 
or stagnant water and capable of tolerating high levels of pollution. 

 

Hantzschia spp. 

Valves dosrsiventral, margins linear, ventral margin concave in the middle. Apices 
protracted, rostrate. Striae slightly radial. The short, irregularly shaped fibulae are 
interrupted at the middle. A cosmopolitan species favouring periodically dry habitats, 
including soils and rock crevices. Widespread in a range of rivers, but probably 
introduced from soils. 
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Melosira granulate (Ehrenberg) Ralfs 1861 

Barrel-shaped frustules are heavily silicified. The valve faces are flat and joined 
together to form long, filamentous colonies. In girdle view, the mantles are unevenly 
thickened internally, creating an undulating appearance. A ring of evenly-spaced 
rimoportulae encircles the mantle, near thr valve edge. Several rimoportulae are also 
present on the surface of the valve. Striae on the valve face are dichotomously 
branched and radiate from a hyaline central area. Areolae number 13-19 in 10µm. 

 

 Meridion circulare (Greville) C.A. Agardh 

Cells attached closely by their valve faces to form straight or fan-shaped colonies. 
Heteropolar taxa cuneate in valve and girdle views; some taxa isopolar, more or less 
linear in valve view, reactangular in girdle view. Prominent ribs across the valves 
visible in both valve and girdle view. Plastids numerous ( +8-12), rather irregularly 
discoid, lying along the valve face. Other abundant in calcarious springs and streams, 
particularly in the springs in cool water. 

 

Navicula cryptocephala Kutzing 

 Valves lanceolate to narrowly lanceolate, poles gradually narrowing, apices weakly 
rostrate, subcapitate or obtusely rounded. Central area is large and circular, rounded to 
transversely elliptical, a little asymmetrical. Raphe filiform, axial area narrow, with 
drop-like expanded proximal ends. Striae strongly radiate to weakly convergent at the 
poles. The areolae are sometimes visible under LM. 

 

Nitzschia amphibia Grunow  

Frustules isopolar, bilaterally symmetrical. Valves linear to lanceolate with sharply 
rounded apices. The central part of the valve sometimes has very slightly concave 
margins. Fibulae forked and aligned with the striae. Central pair of fibulae (not 
always) are more widely spaced. Stria are punctuate in LM. Cosmopolitan taxa found 
in a wide range of waters from electrolytic poor to electrolytic rich waters.  

                    

Nitzschia umbonata (Ehrenberg) Lange- Bertalot 

Valves linear, with weak concave central region. Poles apiculate, apices protracted or 
slightly capitates. Raphe marginal, supported by irregularly spaced fibulae and 
interrupted in the middle of the valve. Stria undulating, clearly visible in LM. This 
taxa occurs in polluted water and is tolerant of extreme pollution.      
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Pleurosigma lange-bertalotii Karthik & Kociolek 

Valves large, sigmoid-lanceolate, apices narrow, rounded, curved in opposite 
directions. Axial area narrow, thickened, and forming a weak “S”. Central area 
elliptical with a thick central nodule. Raphe filiform, curved, with internal proximal 
fissures straight. Striae straight, parallel throught, other orientation not notable in light 
microscopy. 

This species occurs in circumneutral streams, at low conductivity conditions in 
pristine streams.  

 

Rhoicosphenia abbreviata (C. Agardh) Langebertalot 1980 

Several populations of this species have been observed during the study, but only to 
populations are depicted here. In girdle view, frustules have a bent wedge shaped. 
Valves are heteropolar, linear to narrowly clavate with a narrowly rounded head pole 
and attenuated base pole. Valve length varies from 14 to 52µm, and the valve width is 
5-7µm. The concave R-valve has a fully developed raphe with large central pores, 
while the convex D-valve has a reduced raphe system with short raphe slits line close 
to poles. Striae on both valves are parallel to weakly radiate throughout the valve 
length, and distantly spaced, 9-12 in 10µm. 

 

Sellaphora stroemii ( Hust.) H. Kobayasi in Mayama et al. 2002 

Basionym: Navicula stroemii Hust  

Valves linear with rounded ends, sometimes slightly subcapitate in the bigger forms. 
Length (8)10-18µm, width 4-5 µm. Raphe filiform, straight ,with the external ends 
bent towards the primary side of the valve. The raphe sternum is flanked by parallel 
furrows, continuous or interrupted at the level of central area, often visible under LM 
as longitudinal lines. Narrow axial area often expanded in the middle giving a bow-
tie-shaped central area. Striae often visible in LM, radiate,24-29 in 10µm, becoming 
sparser and sometimes alternating irreguraly, shorter and longer in the central area.  

 

Stauroneis anceps Ehrenberg 

Chloroplasts with approximately four pyrenoids each, nucleus often slightly off-centre 
with a conspicuous nucleolus; valves lanceolate with rostrate apices, 40-60 µm long, 
6-10 µm wide. 

 

Surirella capronioides Gandhi 

Valves heteropolar, obovoid with rounded head pole and narrowly rounded foot 
pole.Wing projection vertical and away from valve face.Alar canals and fenestrae 
distinct.Siliceous plaques across valve surface distinguishable in LM.Median area 
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narrowly lanceolate terminating well before apices.Striae indistinct in LM.The 
median ridge forms a fin-spine at head pole terminus.The taxa is endemic to the 
Western ghats in oligotropic to slightly mesotropic streams. 

  

Ulnaria ulna (Nitzch) Compere 

Valves linear, with margins parallel, tapering to protracted to rostrate apices. Central 
sternum narrow, straight. Central area transversly expanded reactangular area, nearly 
square in shape. There may be short or “ghost”striae present at the margins of the 
central area. Streiae parallel. A single labiates process is located near the apex of 
oneend of the valve. 

Cells linked cell-to-cell form a stellate colony.This taxa has a wide geographic 
distribution and often in mesotrophic to eutrophic, alkaline waters. 

 

Class- CHLOROPHYCEAE 

Order – Zygnematales 

 

Mougeotiopsis calospora Palla 1894 

 Filaments light green,long and loosely entangled. Cells short cylindric, sometimes 
quadrate in the vegetative state, becoming elongate in conjugation,12-14 µ in 
diameter,14-18 µ long. Chloroplast a broad, folded axial plate,almost as long as the 
cell. Zygospores formed in the connecting tube by scalariform conjugation, and 
extending into the gametangia;  oblong or reactangular- oblong; outer spore wall 
smooth, middle wall with deep pits; 22-25 µ in diameter, 33-38 µ long(rarely longer).  
This species was once described as Mesogerron fluitans Brand and included in the 
Ulotrichaceae because of its Ulothrix-like chloroplast. Our specimens where found 
only in the vegetative  condition, but this plant is so distinctive that it can be assigned 
to M. calospora. Rare in several lakes and sphagnum bogs. The plants seems to be 
confined to soft water habitats.  

 

Spirogyra stictica (Engl.Bot) Willa 1884, 

Filaments of short or long cells,38-56µ in diameter, 80-300µ long, with plane end 
walls; chloroplast 2-6,straight or making ½  turn, conjugating by geniculate bending 
of filaments; . connecting tubes not formed; the fertile cells becoming slightly 
swollen. Zygospores; ellipsoid; median spore wall smooth;  41-64µ in diameter, 75-
118µ long. 

In shallow water of the lake margins, and in swamps. 
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Sub. Order- Desmidine 

Cosmarium spp. 

Margin of cell without spines, smooth, or granular, the granules sometimes sharp or 
conical. Cosmarium includes thousands of species, more than any other genus in the 
chlorophyta. There is accordingly considerable variation in shape, size and wall 
ornamentation Whatever the shape of the semicell in face view usually is compressed, 
oval or elliptic when seen in vertical view. The sinus may be deep or only a slight 
invagination. Like all members of the conjugates, the chloroplasts are few, large and 
showy, 1 or 2(4) in the semicell and each with a paranoids. 

 

Desmidium aptogonium Brebisson ex Kutzing 1849 

Cells 21-31 µm wide, 13-19 µm long,moderately constricted with an acute, open 
sinus; 15-24.5 µm wide; semicells transversely oblong with small inflation on each 
side of isthmus beyond with lateral margins are slightly concave then converging to 
apex, 21-24 µm wide; apices concave in mid-region but at each angle form 
moderately long connecting processes producing a distinct cavity between adjacent 
cells;in vertical view mostly 3(-4)-angular.     

          

Pleurotaenium trabecula (Ehrenberg) Nageli 1849 

Cells sub cylindrical,24-46 µm broad, 350-600 µm long; semicellswith one or two 
basal inflations above which lateral margins are slightly convex, then tapering 
gradually to smooth subtruncate apices, 16-32 µm broad, perforated by several 
terminal pores; walls colourless, smooth with scattered spores; chloroplasts parietal 
ribbons with numerous pyrenoids along length. 

 

Staurastrum anceps  

Semi cells with 2 extended arms at their apices as seen in front view, narrowly elliptic 
or fusiform when seen from the top. The species illustration is an example of those 
members of the genus Staurastrum which have arms of the semicell directed in 1 
plane. Most species are eu plank tonic in soft-water lakes.  

 

Order- Oedogoniales 

Oedogonium spp. 

Filaments unbranched, composed of cylindrical, capitellate or occasionally almost 
hexagonal cells, terminal cell rounded but sometimes acute or drawn out into a long 
hair; chloroplast parietal and net-like network, usually with several pyrenoids; sexual 
reproduction oogamous; oogonia arise by division of supporting, sometimes inflated, 
suffultory cell, occasionally bearing projections such as ribs or warts, spermatozoids 
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enter the oogonium through either a simple pore or cleft- like opening ( rimiform), or 
a split in the wall that forms a lid-like operculum, opening positioned in middle of 
oogonium ( median), above middle ( supermedian), below middle ( inframedian) or 
high up on oogonium ( superior), occasionally opening at very top and immediately 
below a following cell ( supreme); spermatozoids in macrandrous species,   1 or 2 in 
each antheridiun, formed by a horizontal or vertical division; dwarf males in 
nannandrous species vary in size, shape of the stipe and number of cells; oospores 
often different in shape from the oogonia and not always completely filling them, 
smooth-walled or having ribs, pores or another type of wall ornamentation. 

 

Order – Volvocales 

 

Eudorina elegans Ehrenberg 1832b 

Colony spherical or ovate with 16-32 ovoid cells evenly disposed within a gelatinous 
envelope, or arranged in transverse series, the cells usually lying near thre periphery 
of the envelope but sometimes crowded toward the interior. Cells 10-20µ in diameter, 
colonies upto 200µm in diameter. 

This species shows a great deal of variation in the size and shape of the colony. In 
liquid-preserved material the envelope shows the form of E. unicocca G.M.Smith, 
with posterior mammlliate projections. Commom in euplankton of hard water lakes. 

 

Order- Chlorococcales 

 

Actinastrum hantzschii Lagerheim 1882 

Coenobia 4- or 8- celled; cells (1.5)2-6 µm wide,(7-)10-25µm long, spindle-shaped, 
club-shaped or cylindrical towards base and tapering to a rounded or bluntly pointed 
apex; chloroplast with a single pyrenoid, often not reaching extremities of cell. 
Probably cosmopolitan; usually occurs throughtout the year in the plankton of rivers, 
ditches, ponds. 

 

Chlorella vulgaris Beyerinck 1890 

Cells spherical, scattered among other algae or sometimes occur ring in almost pure 
growths; chloroplast a parietal cup, sometimes without a pyrenoid; cells 5-8.5-(10) µ 
in diameter. In small lakes and pools, especially where there is a concentration of 
organic matter.  
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Crucigenia tetrapedia (Kirchner) West et G.S.West 1902 

Coenobia regularly quadrate, about (8-)10.5-15.5 µm across,with internal space 
minute, often forming colonies (syncoenobia) of 16 or more cells;cells (2.5-)4-9.5(-
12) µm, tightly packed,triangular, with straight or slightly concave sides and rounded 
ends. 

 

Pediastrum duplex Meyen 1829  

Colony 8-128 celled, the walls smooth, with lens-shaped spaces between the inner 
cells, which are quadrate, the outer margin concave; peripheral cells quadrate, the 
outer margin extended into 2 tapering, blunt-tipped processes, distance between 
processes of one cell about one-half the the distance between processes of adjacent 
cells; cells 15.6µ in diameter; 36-celled colony 105µ in diameter. Common in the eu- 
and tychoplankton of many lakes and swamps.  

 

Scenedesmus quadricauda (Turpin) Brebisson 

Coenobia of 4 linearly arranged or sometimes slightly alternately arranged, tightly 
packed cells;  cells 35.4µm wide 7.8-12.3µm long, long-ellipsoidal to ovoid- 
cylindrical, with rounded spices and a diagonally symmetrical spine on one apex of 
each marginal cell, walls smooth and without ornamentation. Sometimes a small tooth 
may be present at cell apex. 

 

Schroederia setigera (Schroed.) Lemmermann 1898 

Cells fusiform, mostly acicular, the poles extended into long, fine setae, one of which 
is bifurcate near the tip, forming recurved bristles; chloroplast plate-like, covering 
most of the cell wall, usually with 1 pyrenoid; cells 3-6µ in diameter, 60-85µ long, 
including the setae, which are13-17µ long. 

 

Selenastrum gracile Reinsch 1867 

The chloroplasts is laminate and parietal, covering most of the wall gracefully curved 
cells occur in clusters of from 4 to 32, with a tendency to have the convex or 'outer' 
and 'inner' walls of the crescent are more nearly equal than in the somewhat similarly 
shaped cells of Kirchneriell, a genus which has cells irregularly arranged within a 
gelatinous envelope. Five species are commonly found in the United States, mostly 
differentiated by size of cell and degree of curvature. Mixtures of algae from shallow 
water often include Selenastrum, but they may occur in the euplankton.  

  

Class- DINOPHYCEAE 
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Ceratium hirundinella (O.F.Muller) Dujardin 1841 

Cells broadly or narrow spindle shaped depending on degree of horn divergence, 
strongly dorsiventrally flatene, 28-55µm wide, 40-450µm long, one apical and 2or 3 
antapical horns; epitheca with distinct shoulders just above cingulum and tapering to a 
long horn; hypotheca broad and short, divided into 2-3 posterior horns; cingulum 
horns; plates smooth and with net-like ornamentation on cell body, coarsening on 
horns;plate formula: chloroplasts numerous, parietal, oval and yellow-brown; red 
corpuscular bodies oftenseen; hypnozygotes, smooth, triangular and with one horn at 
each corner. 

 

Class- CYANOPHACEAE 

Order- Chroococcales 

 

Aphanocapsa elachista West et G.S. West 1914 

Colony spherical or ellipsoidal, up to100muem in the largest dimension, through 
typically smaller, with outer layer of the colourless mucilage weakly difined or even 
becoming diffluent. Cells 1.5-3 µm, single or in pairs, well spaced in the mucilage. 

 

Merismopedia glauca (Ehrenberg) Kutzing 

This genus is readily distinguished by the definite, rectilinear arrangement of 
spherical or oval cells in rectangular plates. Colonies increase in size by fission of 
cells in 2 directions. Merismopedia convoluta been is an uncommon species in which 
the colonies become very large sheets with enrolled margins. There are several 
species in the United States, differentiated by cell size, presence or absence of pseudo 
vacuoles, and by size of the colony.  

 

Order- Nostocales 

Spirulina platensis (Nordst.) Gomont 

Thallus blue-green; trichomes slightly constricted at the cross-walls, 6-8µ broad, not 
attenuated at the ends or only a little attenuated, more or less regularly spirally coiled; 
spirals 26-36µ broad, distances between the spirals 43-57µ; cells nearly as long as 
broad, or shorter than broad, 2-6µ long, cross-walls granulated; end- cells broadly 
rounded.        
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Chapter-5 

CONCLUSION 

 

The present investigation to explore algal diversity of Markandeya River at Yogi Kolla, 

Karnataka was conducted to assess its present ecological status. 

Belgaum district provides an excellent topography with a large number of lakes 

and ponds, both natural and man-made, throughout its extension. Each of these habitats 

differ in size and shape, usage pattern and support exclusive aquatic vegetation. To 

justify the hypothesis, Planktonic as well as Benthic algae were collected from the study 

site over a period of 6 months. Appropriate methods were used for the collection, 

preservation, identification and enumeration of the algae.  

Phytoplankton form the life communities and play a significant role in lake 

ecosystems. Members of the Bacillariophyceae contributed (55%). The distribution of 

algae enables us to learn peculiarities of sensitive communities to the environment. Long 

term studies on plankton component in relation to fluctuations of water quality 

parameters is useful in developing and evaluating significant ecological indices. The 

present study recorded 42 algal taxa. Bacillariophyceae and Chlorophyceae showed a 

marked appearance whereas Cyanophyceae and Dinophyceae, were poorly represented 

by the habitat. 

The levels of degradation of the aquatic habitat was found to be moderate.  Algal 

genera Gyrosigma, Amphora, Scenedesmus are the common indicators of organic 
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pollution. Diatoms serve as excellent tools when conservation strategies are to be 

developed.  

The outcome of the study on Algae of Markandeya River at Yogikolla, Karnataka 

clearly depicts massive diversity of algae representing the moderate to high level of 

pollution. Further longterm monitoring using algal assemblage data is required to plan the 

conservation strategies for the habitat.   
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CHAPTER 1 - INTRODUCTION 

 

1.1 General context 

The relation of medicinal plants and human beings dates back to prehistoric 

period. There is strong evidence since the early Vedic period of plants being used for 

a wide range of medicinal purposes to cure various kinds of diseases. This continuous, 

unbroken tradition has been used for over four millennia. The first and oldest source 

of human knowledge written was placed in Rigveda (4500-1500 B.C.). There are 

around 67 plants being used for mention therapeutic purpose. Thereafter, in 

Yazurveda registers 81 plants where as Atharvanaveda listed 290 medicinal plants 

(1200 B.C.). Another most appreciable documentation of medicinal plants in Charaka 

Samhita (900 B.C.) and Susruta Samhita (600 B.C.), listed 341 and 395 medicinal 

plants (Pullaiah, 2002). The Greek surgeon Dioscorides documented approximately 

600 medicinal plants of Mediterranean and published in "De Materia Medica". In 

1753, Carl Linnaeus wrote "Species Plantarum", which included information on about 

5,900 medicinal plants. 

The 19th century, Alexander von Humboldt collected data from the New 

World, and the James Cook's voyages brought back collections and information on 

plants from the South Pacific. Edward Palmer collected botanical specimens from 

people in the North American West (Great Basin) and Mexico from 1860s to 1890s. 

During this period, the field of "aboriginal botany" was established which depicted 

attention of all forms of the vegetable plant of world used by aboriginal people for 

food, medicine, textiles, ornaments and more (Powers, 1873). Leopold Glueck, a 

German physician was the first individual to study the emic perspective of the plant 

world at the end of the 19th century. His published work on traditional medicinal 

plants used by the rural people in Bosnia (1896) was considered as first modern 
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ethno-botanical work (Choudhary et. al., 2008). The term "ethno-botany" was first 

used by Harshberger (1895). He defined Ethno-botany as the science of denoting the 

uses of plants by the aboriginal people. Traditional knowledge encompasses both wild 

and domesticated plant species and is rooted in observation, relationship, needs, and 

traditional ways of knowing. Such knowledge evolves time to time, and is therefore 

always changing and adding new discoveries, resourcefulness and methods.  

In the beginning of the 20th century, the field of ethno-botany practiced with 

change in methodology and theoretical reorientation from the raw data. This is an 

initiation of development of academic ethno-botany. Hence the Richard Evans 

Schultes considered as the father of modern ethno-botany for his studies of indigenous 

peoples uses of plants in America. His remarkable contribution among Native 

American communities which lead to be one of the first alert the world about the 

destruction of the Amazon rainforest and the disappearance of its native people and 

their traditional knowledge. He collected over 30,000 herbarium specimens and 

published numerous ethno-botanical discoveries. His book “The Plants of the Gods: 

Their Sacred, Healing, and Hallucinogenic Powers” co-authored with chemist Albert 

Hofmann, is considered as his greatest popular work in the field of ethno-botany 

(Schultes and Hofmann, 1979). 

In South India, Roxburgh (1832) made floristic investigations of herbal 

medicinal plants and its uses from their botanical identification and vernacular names. 

Since 1873, Sir George Watt has studied economically important plant species, 

especially in Manipur and the adjacent Burma region for about a decade. He described 

nearly 3000 local names of plant products and their uses as obtained from various 

regions of India. Later, Bodding (1925, 1927 and 1940) published medicines used by 

Santal tribe and other useful plants. E. K. Janaki Ammal, as an official programmer in 

the Economic Botany Section of Botanical Survey of India, studied food plants of 
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certain tribal communities of South India (Janaki Ammal, 1956). Therefore, the 

Scientific Indian Ethnobotany was created by her at the Central Botanical Laboratory, 

Botanical Survey of India, Allahabad in 1960. S. K. Jain made an intensive and 

extensive ethno-botanical study of Central India and impressed the Indian scientists 

from different disciplines (Jain, 1963a, 1963b, 1963c and 1963d). 

During the 1980’s Ministry of Environment and Forests, Government of India 

also launched an all India co-ordinated project to document ethno-botanical uses of 

plants by indigenous people in India which was participated by many research 

institutions and universities of the country. From the study, the department recorded 

200 plant species from Arunachal Pradesh used for treatment of 44 various diseases 

(Hynniewta, 1984), 286 plant species from Assam for treatment of 40 different 

diseases, 526 plant species from Nagaland for treatment of 83 different diseases and 

194 plant species from Tripura for treatment of 50 diseases and ailments (Hynniewta, 

1987). Jain and Srivastava (2001) gave a graphic review of the Indian ethno-botanical 

literature of about 1250 publications during 1982 to 2000. According to the All India 

coordinated project on Ethnobiology about 7500 wild plant species are used for 

medicinal purpose by the tribal communities and 950 are found to be new claims and 

are worthy of scientific scrutiny (Pullaiah, 2002). 

 

1.2 Traditional medicine 

Now-a-days, the medicinal plants are highly utilized throughout the world in 

two distinct lines of health practices and management. They are traditional system of 

medicine and the modern system of medicine. The traditional medical system is 

mainly functioning through two distinct ways (1) Local or folk or tribal stream and, 

(2) Codified and organized Indian system of medicines like Ayurveda, Siddha and 

Unanni. Since the last few decades, the importance and applications of traditional 
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medicine have been expanded globally and has received attention by the peoples. It 

has been continuously used for primary health care of the poor and developing 

countries. According to World Health Organization (WHO), traditional medicine is 

defined as “the sum total of the knowledge, skills and practices based on the theories, 

beliefs and experiences indigenous to different cultures, whether explicable or not, 

used in the maintenance of health, as well as in the prevention, diagnosis, 

improvement or treatment of physical and mental illnesses”.  

Although, the traditional medicinal practices are influence of several factors 

such as culture, history, personal attitude and philosophy as the knowledge and 

practices are vary greatly from country to country, and from region to region. The 

traditional herbal medicines are comparatively safer and cheaper than modern 

medicine (Akinnibosun et. al., 2009). A great deal of information about the traditional 

uses of plants is still intact with tribal peoples. But the native healers are often 

reluctant to accurately share their knowledge with outsiders (Sood et. al., 2001). 

 

1.3 Statement of the problem 

The Chikodi is a Panchayat town and Taluk in Belagavi District in the Indian 

state of Karnataka. Most of the rural and poor people in the district use traditional 

medicine for various ailments with very negligible cost or sometimes free of cost. 

There is increasing demand for wild plant resources and their habitats because of over 

exploitation (Hoft et. al., 1999). Natural habitats represent repositories of medicinal 

plants and indigenous ethno-botanical knowledge. These biotic and cognitive 

resources are threatened by vegetation removal and culture change (Voeks, 1996). 

This traditional knowledge is verbally transmitted from generation to 

generation, and hence in danger of extinction as older people die and younger 

generations fail to learn the traditional way of life. This situation is degraded by rapid 
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socio-economic, technological and environmental changes (Tabuti et. al., 2003). 

Indigenous knowledge about uses of wild plant resources such as medicinal plants is 

disappearing fast from traditional or rural communities (Bagine et. al., 1997). 

Urbanization, mining, agricultural expansion and other developmental works have 

also resulted in the decline of interest in traditional culture and its practices.  

The available literature divulges that documentation of traditional knowledge 

has not been carried out earlier in the study area. Hence, there is an urgent need to 

document and preserve all information on medicinal plants used by rural communities 

in the Chikodi before it is completely lost or verge of extinction. Documenting the 

indigenous knowledge through ethno-botanical studies is important for the 

conservation of biological resources and their sustainable utilization. 

 

1.4. Study area 

Location 

The Chikodi is the Taluk in Karnataka state, as per the 2021 Aadhaar 

estimates, Chikodi Taluk population in 2021 is 779712. According to the 2011 census 

of India total Chikodi population is 628800 people are living in this taluk, of which 

319797 are Male and 309003 are Female.  

Around to 200 - 300 years ago Chikodi was called as Chik-kodi (small village) 

while the nearby the Hirekodi (big village) was a bigger than the Chikodi overtime, 

Chikodi experienced growth due to its famous betel leaves and its position on the 

major roads. famous for Shri. Mallikarjuna (Gramadevata) and Shri. Dattatreya 

(Parmatmaraja Maharaja) temple. 

Latitude 16.4292 Longitude 74.587 Altitude(feet) 2240 

Lat 

(DMS) 
16°25'45.3036''N 

Long 

(DMS) 
74°35'15.9684''E Altitude (meters) 683 
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This place is underdeveloped and is famous for its rich agriculture produce of 

Tobacco and sugarcane.  

 

1.5 Objectives 

➢ To document the traditional knowledge on medicinal plants used in Chikodi 

and its surroundings. 

➢ To find out and document the traditional herbal healers or practitioner in the 

study area. 
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CHAPTER 2 - REVIEW OF LITERATURE 

 

Human beings have been using plants for several purposes from the time of 

his emergence on this earth. They gained the knowledge regarding medicinal and 

poisonous plants. Such kind of knowledge becomes an essential part of their cultural 

development. The earlier studies in archaeology, paleobotany and ethnography 

revealed the strong and mutual relationship between plants, human beings and the 

biosphere. Still, the evidences are available regarding the use of medicinal plants in 

the Vedic period (4500-1500 B.C.) to cure human ailments from different diseases in 

India. 

 

2.1 Traditional documentation work in India 

 Several workers have contributed to the development and progress of ethno-

botanical research in India. Vartak (1959) reported the medicinal plants from the hilly 

regions of Pune and Satara districts of Maharashtra. Jain (1963a, 1963b, 1963c, 1963d 

and 1965) made an intensive ethno-botanical work in North India especially from the 

tribal areas of Madhya Pradesh. His research work unfolds new vistas of Traditional 

Medicine in India. He compiled nearly l00 indigenous medicinal plants with authentic 

information on their distribution, parts used and the medicinal and other uses. Jain and 

Tarafdar (1970) have worked on the medicinal plants in the folklore of the Santhals. 

Malhotra and Moorthy (1973) have recorded 126 useful as well as medicinal plants of 

Chandrapur district in Maharashtra. Bhatnagar et. al., (1973) have conducted medico-

botanical studies on the flora of Ghatigaon forests of Gwalior. Raghunathan (1976) 

has worked on the flora of medicinal plants of different tribal pockets in Nilgiris Hills 

in Tamil Nadu. Jain and Dam (1979) have made ethno-botanical work in northeastern 
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India. Tiwari et. al., (1979) have reported the medicinal folklore from Assam and 

Arunachal Pradesh. Kritikar and Basu (1935) had written a book on Indian medicinal 

plants in 4 volumes which were reprinted in 1980. Kamble and Pradhan (1980) have 

conducted ethno-botanical study on Korkus tribe of Maharashtra. Similarly, ethno-

botanical works have been done by Rao and Neogi (1980) on Khasi and Garo tribe of 

Meghalaya, Dam and Hajra (1981) on Mopas of Arunachal Pradesh, Joshi (1982) on 

Bhil tribe of Rajasthan, Megoneitso and Rao (1983) on Angami Nagas in Nagaland, 

John (1984) on Kani tribes of Kerala, Prasad and Abraham (1984) on Nayadis of 

Kerala, Shrivastava (1985) on Bhil tribe of Madhya Pradesh, Sharma and Lakshmi 

Narasimhan (1986) on tribes of Nasik district in Maharashtra, Das and Mishra (1987) 

on Deomali tribe of Orissa, Goel and Mudgal (1988) on tribes of Santhal Pargana in 

Bihar, Dagar (1989) on Onge tribe of Andaman, Maheshwari et. al.,(1990) on Oraon 

and Korwa tribes of Madhya Pradesh, Negi and Pant (1990) on Gangwal tribe of 

Himachal Pradesh and Rao (1990) on some Adivasi tribes of Nagaland in Northern 

India. 

Tiwari et. al., (1979) have investigated the folklore medicine of Assam and 

Arunachal Pradesh. Role of beliefs and folklore on sacred groves along the Western 

Ghats of Maharashtra and Goa was studied by Vartak and Gadgil (1981). Singh and 

Pandey (1982) have described the religious use of plants in Rajasthan. Dixit and 

Pandey (1984) have studied the plants used in Jhansi and Lalitpur of Bundelkhand in 

Uttar Pradesh. Sahu (1982, 1983) has studied the ethno-medicine of Madhya Pradesh. 

Pushpangadan and Atal (1984) have worked on ethno-medico botanical investigations 

in Kerala. Saxena (1986) and conducted ethno-botanical works in Madhya Pradesh 

and Bihar respectively. Ghosh (1986) has conducted the ethno-botanical survey of 

Cooch Bihar district in West Bengal. Sharma and Singh (1988) have made ethno-

botanical studies of some common plants in Kangar Range, Madhya Pradesh. Jain et. 
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al., (1989) has investigated the medicinal plants known among several tribes of India. 

Mukherjee and Namhata (1990) have studied medicinal plant lore of Sundargarh in 

Orissa. Nayar and Sastry (1987, 1988 and 1990) have published 3 Volumes of Red 

data book of Indian medicinal plants for the Botanical Survey of India. 

Pandey et. al., (1991) and Brijlal (1993) have conducted ethno-botanical 

studies on Baiga tribes of Madhya Pradesh. Similarly, ethno-botanical studies were 

made by Ghoshal (1991) on Kolha tribe of Orissa, Tiwari and Padhye (1993) on Gond 

tribe of Chandrapur and Gadchiroli districts of Maharashtra. Singh and Ali (1998) 

have made a survey on folk herbal dugs of a Sub-Himalayan forest tract in eastern 

Uttar Pradesh. Prakash and Singh (2000) have reported medicinal plants used by 

tribes in Uttar Pradesh.  

Dubey and Gayetri (2001) have conducted ethno-botanical study on the Gond 

tribe of Madhya Pradesh. Similar works have been done by Chaudhari and Hutke 

(2002) on Melghat tribes of Maharashtra. Ayyanar and Ignacimuthu (2005) have 

studied the medicinal plants used for treating snake bite and skin diseases in Tamil 

Nadu. Uniyal et al. (2006) have documented medicinal plants used by the tribal 

communities of Chhota Bhangal in Western Himalaya. Ragupathy et. al., (2008) have 

studied traditional aboriginal knowledge of medicinal plants in the Velliangiri holy 

hills of Tamil Nadu. Venkataswamy et. al. (2010) have made ethno-botanical study of 

medicinal plants used by Malasar tribes in Coimbatore district of Tamil Nadu. Gupta 

et. al., (2010) have surveyed ethno-medicinal plants used by Gond tribe of Bhandara 

district in Maharashtra. Panda and Misra (2011) have conducted ethno-botanical 

survey of medicinal plants used by local herbal healers in South Orissa. Singh (2012) 

has made a detailed study on ethno-botanical uses of plant biodiversity from the 

Indian western Himalaya. Elavarasi and Saravanan (2012) have documented the 

medicinal plants used in the treatment of diabetes by tribal people of Kolli Hills in 
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Namakkal district of Tamil Nadu. Pragada et. al., (2012) have documented ethno-

medicinal plants used in the treatment of dysentery in North Coastal Andhra Pradesh. 

Jitin Rahul (2013) has made ethno-botanical survey of medicinal plants used in the 

Bundelkhand region of Uttar Pradesh. Rajesh et. al., (2013) have made ethno-

botanical study of Dudhwa National Park in Uttar Pradeesh. Bilal et. al., (2013) have 

worked on the distribution pattern and current conservation status of threatened 

medicinal plants of Menwarsar Pahalgam in Kashmir Himalayas. Rana et. al., (2013) 

have documented the ethno-botanical knowledge of Nanda Devi Biosphere reserve in 

Uttarakhand. 

 

2.2 Traditional documentation work in Karnataka 

In Karnataka, a very few people have contributed to the field of ethno-

botanical research in the earlier period. But now, a considerable amount of good 

progress has been made in many districts of the state. Rao (1977) has recorded the 

plants of folklore medicine in Mysore district. Pushpalata et. al., (1990) has studied 

folk medicine from rural area of Bangalore district. Ethno-botanical works were 

carried out in various districts of Karnataka state such as, South Kanara (Iyengar et. 

al., 1986), Tumkur (Yoganarasimhan et. al., 1982), Chikmagalur (Gopakumar et. al., 

1991), Kodagu (Kalyanasundaram Indira, 1995) and Uttar Kannada (Harsha et. al., 

2003). Similar works have also been carried out in Shimoga (Parinitha et. al., 2004; 

Shivanna and Rajkumar, 2010), Bidar (Vidyasagar and Prashantkumar, 2007), 

Chitradurga  (Hiremath and Taranath, 2011) and Gulbarga district (Ghatapanadi et. 

al., 2010).  

Harihar and Kotresha (2010) have worked on wild medicinal plants of Kappat 

Hills in Gadag district and documented 43 species belonging to 39 genera and 31 

families. Kotresha and Kambhar (2010) documented nine plants used for the 
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orthopedic treatment in Gadag district, Karnataka. Prakash et. al., (2010) has 

documented the indigenous medicinal plants used by the people of NR Pura Taluk in 

Chikmagalur district. Guru prasad (2011) has conducted survey of ethnomedicinal 

plants from Chamundi hills of Mysore. Singh and Vidyasagar (2013) have 

documented ethno-medicinal plants used in the treatment of skin diseases in 

Hyderabad-Karnataka region. Recently, Yogesh Kumar et. al., (2014) have reported 

the ethno-medicinal plants used by the traditional herbal healers of Tarikere Taluk in 

Chikmagalur district. Kambhar et. al., (2014) documented 77 medicinal plants from 

the vicinity of some sacred grove/temple complexes of Bijapur town. Kambhar and 

Satish Dandinnavar (2020) documented 66 medicinal plants from Raibag and its 

Surrounding area. 
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CHAPTER 3 - MATERIALS AND METHODS 

 

3.1 Traditional Data Collection Methods 

Ethno-medicinal surveys of traditional medicinal plants was carried out in 

Chikodi Taluk from December 2020 to March 2021 using ethno-botanical and 

Participatory Rural Appraisal (PRA) methods. A brief group discussion was made by 

the informants at each village prior to ethno-botanical data collection to get their 

consent and to explain them that their cooperation is a valuable contribution to the 

documentation of the traditional medicinal plants of the Chikodi area.  

The information was recorded by means of interviews with the informants in a 

standard questionnaire prescribed by the Ethno-botanical Society of India (Appendix 

– Page no. 46). Group discussions and field observation were also applied to collect 

data on knowledge and management of medicinal plants. The group discussions were 

conducted to elaborate the methods of preparation, mode of administration and 

storage of medicinal plants. Interviews were conducted in local “Kannada” language. 

 

3.2 Plant Identification 

The reported medicinal plant species were photographed wherever possible 

and collected from natural vegetation, cultivated fields and gardens during the field 

walks. The collected species were identified with the aid of state and district floras 

(Cooke, 1901-1908; Saldanha, 1984; Singh, 1988 and Saldanha, 1996; Seetharam et 

al., 2000; Kotresha and Kambhar, 2016).  
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CHAPTER 4 - RESULTS AND DISCUSSION 

Five traditional healers were found in different localities in the study area 

based on the recommendation from elders and local people of the locality (Table 1, 

Fig 1). 

Sl. No. Name Age Sex Address 

01 Shri. Kakasaheb Kabadige 49 M Chinchani 

02 Smt. Jinnamati Duragannavar 75 F Kakamari 

03 Shri. Pradeep Shetti 58 M Ankali 

04 Shri. Shailesh Kore 46 M Ankali 

05 Smt. Nirmala Mestri 37 F Nippani 

  

Table 1. List of the Traditional healers of Chikodi Taluk 

 

Based on the collected reviews from traditional healers, total of 48 medicinal 

plants belongs 30 families were documented in the study area. The list of plant with 

their family name, habit and local name (in Kannada) represented in Table 2 and Fig 2 

and Fig 3. The medicinal plant species are enumerated with their botanical name, 

common name, mode of preparation and administration against the aliments given in 

Table 3. 

                 Table 2. List of plants with their family name, habit and local name 

Sl. 

No. 
Botanical Name Family Local Name 

1 Achyranthus aspera L. Amaranthaceae Uttarani 

2 Allium cepa L. Amaaryllidaceae Ullagaddi 

3 Allium sativum L. Amaaryllidaceae Belluli 

4 Aloe barbdensis Mill. Asphodelaceae Lolesara 

5 Asparagus racemousus Willd Poaceae Shatavari 

6 Azadirachta indica A. Juss Meliaceae Bevumara 
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7 Brassica juncea (L.) Czern.  Brassicaceae Sasive 

8 Bumbusa vulgaris Schrad. ex J. 

C. Wendl. 

Poaceae Bidiru 

9 Carica papaya L. Caricaceae Pappayi 

10 Catharanthus rosesus (L.) G. 

Don 

Apocynaceae Sadapushpa 

11 Chrysopogon zizaniodes (L.) 

Roberty 

Poaceae Lavancha 

12 Citrus limon (L.) Burm.  Rutaceae Nimbe 

13 Cinnamomum verum J. Presl Lauraceae Dalchinni 

14 Clerodendrum phloidis L.f Verbenaceae Usalakki 

15 Coccinia grandis (L.) Voigt. Cucurbitaceae Tonde balli 

16 Cocous nucifera L. Arecaceae Tenginmara 

17 Coriandrum sativum L.  Apiaceae Kotambari 

18 Crossandra infundibuliformis 

(L.) Ness 

Acanthaceae Abuli 

19 Crossandra lutea Acanthaceae Bhagava Abuli 

20 Cumimum cymimum L. Apiaceae Jeerige 

21 Curcuma longa L. Zingiberaceae Arasina 

22 Datura metel  L. Solanaceae Kanagunki 

23 Daucus carrota L.  Apiaceae Gajjari 

24 Eclipta alba (L.) Myretaceae Kadigarag 

25 Elettarica cardamum (L.) 

Maton. 

Zingiberaceae Yalakki 

26 Eucalyptus globulus Labill.  Myretaceae Nilagiri 

27 Glycyrrhiza globara L. Fabaceae Jestamadh 

28 Hibiscus rosa-sinesis L.  Fabaceae Daswal 

29 Leucas aspera (Willd.) Link. Lamiaceae Turbi 

30 Menta piperita L. Lamiaceae Mente 

31 Moringa oleifera Lam.  Moringaceae Nugge 

32 Musa L. Musaceae Balegida 

33 Ocimum sanctum L. Lamiaceae Tulsi 

34 Paethenium hysterophorus L. Asteraceae Kangress 

35 Phyllanthus emblica L. Phyllanthaceae Nelanelli 

36 Piper betle L. Piperaceae Veeledyele 

37 Piper nigrum L. Piperaceae Kalamensu 

38 Piper longum L. Piperaceae Hippali 
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39 Pteroccus corniculatus (Smith) Euphorbiaceae Raktachandan 

40 Punica grantum L.  Punicaceae Dalimbe 

41 Ricinus communis L.  Euphorbiaceae Audal 

42 Solanum lycopersicum L. Solanaceae Tomato 

43 Terminalia chebula Retz. Combretaceae Alelikayi 

44 Tinospora cardifolia (Wild.) 

Meirs. ex Hooks.f. & Thoms. 

Menispermaceae Amrutballi 

45 Trachyspermum ammi (L.) 

Sprague.  

Asteraceae Ajavaana 

46 Tribulus terrestris L.  Zygophyllaceae Neggalu 

47 Withania somnifera (L.) Dunal. Solanaceae Ashwagandha 

48 Zingiber officinales Rosc. Zingiberaceae Shunti 

 

 

Table 3. Medicinal plant species with their botanical name, local name and mode 

of preparation against the aliments. 

Sl. No. Aliments 
Botanical name with local names, parts used and mode 

of preparation 

1 Acidity 

Take Tinospora cardifolia (Wild.) Meirs. ex Hooks.f. & 

Thoms.[Amrutballi] leaves, add one glass of water and 

drink it for 2 to 3 days. 

2 
Bauine viral 

Diarrohea 

Take leaves of Bumbusa vulgaris [Bidiru] and 

Aristolochia indica L.[Hinginmita] feeds the cattles. 

3 
Bone and joint 

pain 

Take 10 to15 leaves of Azadirachta indica A.Juss. [Neem] 

grind it, add paste into two cups of boiled water for 5 min, 

then filter the extract ,add lemon juice and take daily once 

in the early morning. 

Pterococus corniculatus (smith) [Rakthachandan] make a 

paste, apply in wound place in daily.                                                                  

4 Blood Clotting 
6 to 7 cloves of Allium sativum [Belluli] / [Garlic] eat it in 

the early morning empty stomach. 

5 Constipation 
Daily eat Carica papaya L. [Pappayi] with Banana cure 

the constipation. 
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6 Cough 

Take 3 to 4 Piper nigrum L. seeds [Kalamenasu] /[Pepper 

seed], add pinch of salt crushed then eat it. 

Two spoons of Ocimum sanctum L. [Tulsi] leaves juice, 2 

to 3 spoon Zingiber officinale Rosc. [Zinger] / [Shunti] 

and add one spoon of Honey mix it gently, eat the mixture 

at the night before sleeping continue for 3 to 4 days. 

Take Terminalia chebula Retz. [Hirada] fruit rind 

chewing it up to 3 days for 3 to 4 times per day.    

7 Dandruff 

5 to 10 flowers of Hibiscus rosa sinesis [Hibiscus] / 

[Daswal] along with leaves prepare the paste, apply on 

scalp and massage it twice in a weekly. 

Make a fine powder of Cumimum cyminum L. [Cumin 

seeds] / [Jeerige] seeds add Milk prepare paste apply on 

scalp, it reduces dandruff. 

8 Diabetes 

Take Catharanthus roseus (L) leaves dry it, make a fine 

powder. One spoon of dry leaves powder add water to it 

and drink the mixture in empty stomach for daily. 

9 Depression 
Prepare juice of Solanum lycopersicum L. [Tomato] and 

1to 2 spoon of sugar mix it drink the juice.  

10 Dehydration 
Cocos nucifera L. [Coconut] water drink it early morning 

on empty stomach. 

11 Digestion 

Daily consume 4 to 5 Allium sativum L. [Garlic] / 

[Belluli] with food. 

Take 1 to 2 spoons of Aloe barbdensis Miller. [Aloevera] / 

[Lolesara] pulps add Curcuma longa L. [Turmeric] / 

[Arasina] powder mix it well and take it in empty 

stomach. 

12 Dog bite 

Make the paste Crossandra lute [Abuli] and Cumimum 

cyminum L. [Jeerige], add one glass of water filter it and 

take it in empty stomach. 

13 Earache 
Phyllanthus emblica L. [Nelanelli] fruit is used to earache 

problems. 

14 Eye-ache 
1 to 2 spoons of Allium cepa L. [Onion] /[Ulagaddi] juice, 

2 spoons of Daucus carrota subsp. sativus [Carrot] / 
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[Gajjari], then add Achyrantus aspera [Uttarani] juice, add 

1spoon of honey mix it well. Drop it on eye 3 times/day. 

15 
Feeders for 

cattle 

Datura metel L. leaves paste apply on the infected area. 

16 Gum pain 

Take Allium cepa L. [onion], Greengram add Allium 

sativum L. [Garlic] clove, mix it in ghee  put on the gum  

after reduces pain. 

17 Hair fall 

Boil equal amount of water and leaves of Aloe 

barbadensis Miller. [Aloe vera] / [Lolesara] add Cocos 

nucifera L. [Coconut] oil when become a soft strain it 

apply on hair. 

Handful of Eclipta alba L. [Bhrungraj] leaves paste, add 

Cocos nucifera L. [Coconut oil] boils it, then cool the oil, 

stir it apply on hairs daily. 

Mentha piperita L. [Mente] seeds add water, soak it some 

hours and grind it apply the paste on hairs. 

Crush the leaves of Piper betel L. [Veeledyele] mix in 

Coconut oil, apply on hairs. 

2 spoons of Cocos nucifera L. [Coconut] oil, 1 spoon of 

Ricinus communis [Castor] oil, 1 spoon of Brassica 

juncea [Mustard] oil. Mixtures of 3 oils warm it and apply 

on hairs. 

18 Heat 

Take a handful of Chrysopogon zizaniodes [Lavancha] 

roots put in 1 to 2 glasses of water  over night and next 

day morning drink it, empty stomach for 3 days.  

19 Jaundice 

Take Ricinus communis [Castor] leaves juice, 2 spoons of 

sugar and add one glass of Cow milk  mixed and drink the 

mixture. For twice in a week. 

20 Joint pain 
Aloe barbdensis Miller. [Aloe vera] pulp massage on 

joints until one month. 

21 Kidney stone 

Phyllanthus emblica L. [Nelanelli] leaves eaten morning  

in empty stomach. 

The inner pillow of Musa L. [Banana] plant taken add one 

glass of water, juice it. Take until 7 days. 
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Mixture of Cumimum cyminum [Cumin] seed, Honey take 

weekly thrice by empty stomach. 

22 

Lack of 

Lactation in 

cattle 

Coccinia grandis L. [Tonde balli] root, Pandanus odorifer 

root crush it, feed to cattle and massage on backbone of 

cattle. 

23 
Lactation in 

women 

One glass of milk adds a half spoon of Asparagus 

racemosus wild. [Shatawari] powder add 10 gram of rock 

sugar mix it drink it for 10 to 15 days. 

24 

Laryngitis 

(Throat 

infection) 

Take Glycyrrhiza glabra L. [Jestmadh] stem chewed 2 to 

3 times in a day. Continue this for 3 to 4 days. 

25 Mouth ulcers 

3 to 4 Hibiscus rosa sinesis [Hibiscus] flowers prepare the 

paste apply on mouth part. 

4 to 5 leaves of Ocimum sanctum L. [Tulsi] eaten in 

empty stomach for 2 to 3 days. 

26 Nerve problem 
Take Withania somnifera (Linn) leaves [Ashwagandha] 

add water boil for 20 minutes strain it.  

27 Piles 
Elettaria cardamum (L.) Maton with Musa L. [Banana] 

eat daily.  

28 Pimples 

Equal amount of Azadirachta indica A. Juss  [Neem], 

Moringo oleifera [Drumstick] / [Nugge]  leaves paste and 

add 1 spoon of Curcuma longa L. [Turmeric] mix the 

paste, apply on face. Use for twice in a week. 

29 Scorpion bite 
Parthenium hysterophorus L. [Kangress] leaves paste 

apply on bitted area. 

30 Skin infection 

Take a handful of Azadirachta indica A. Juss [Neem] 

leaves add water boil it, strain out the leaves once in 

becomes soft taking a bath with Neem infused water will 

keep all the infection away from the body.                                                                 

31 Skin scars 
Prepare Corinandra sativum L. [Kotambari] juice add 

Citrus limon [Lemon] juice mix it properly apply on scars. 

32 
Snake bites in 

Cattle 

Take Clerodendrum phlomidis L.f [Usalakki] leaves, 

crush it add water to give drink to cattle. 

33 Stomach pain Take a half bowl of Punica grantum [Pomegranate] / 
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4.1 Diversity of Medicinal Plants in Chikodi 

A total of 48 medicinal plants belonging to 30 families were documented in 

the study area. The results gathered during the survey are summarized here, which 

provide the information such as, scientific name, family in bracket, local names, part 

used  and medicinal uses of each species. The most represented families, 

Apiaceaewith 3 species followed by Zingiberaceae, Solanaceae, Lamiaceae, 

Piperaceae, Poaceae. and Fabaceae with two spieces followed by Amaryllidaceae, 

Acanthaceae, Euphorbiaceae, Asteraceae, Myretaceae, The families like 

Amaranthaceae, Asphodelaceae, Meliaceae, Brassicaceae, Caricaceae, Apocynaceae, 

Rutaceae, Lauraceae, Verbenaceae, Cucurbitaceae, Arecaceae, Moringaceae, 

Musaceae, Phyllanthaceae, Punicaceae, Combretaceae, Menispermaceae, 

Zygophyllaceae  represented with only one species each. In similar results were found 

in Coochbehar district of West Bengal where Fabaceae were dominant families (Datta 

[Dalimbe] leaves juice drink for 3 days before sleeping. 

One glass of milk, add 2 spoons of Curcuma longa L. 

[Turmeric] boil it drink the mixture. 

34 Tonsils 
Achyranthus aspera L. [Uttarani], Piper betle L. 

[Veeledyele] eat it.  

35 Toothache 
Take Crossandra infundibuliformis [Abuli] leaves add salt 

put on the teeth. It reduces the pain. 

36 Urine infection 

5 grams of Tribulus terrestris [Neggalu] add 1 glass of 

water, boil it for 5 minutes, stir the mixture, drink it early 

morning, empty stomach for 15 days. 

37 Vomiting 

Prepare juice of Citrus limon [Lemon], sugar in water and 

then add Elettarica cardamum (L.) Maton [Cardmomum] 

/ [Yalakki] mix it and drink the mixture. 

38 Weight loss 

25 grams of Trachyspermum ammi (L.) Sprague.  

[Ajavaana] soak in water over night, filtered and add 

honey drink it, empty stomach.  
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et. al., 2014). Medicinal plants belonging to families like, Lamiaceae were dominant 

in Kadapa district of Andhra Pradesh (Reddy et. al., 2011). Asteraceae were the 

leading families in Kerala state (Rajith and Ramachandran, 2010), whereas in 

Kancheepuram district of Tamil Nadu, Amaranthaceae were the dominant ones 

(Chellaiah Muthu et. al., 2006). 

 

4.2 Medicinal plants used in treating common ailments 

According to WHO, nearly 80 % of the world populations rely on traditional 

medicines for primary health care, most of which involve the use of plant extracts 

(Sandhya et. al., 2006). Today about 65 % of Indian population depend on the 

traditional system of medicine (Arya et. al., 2014). In Chikodi, jaundice, joint pain 

and stomach-ache were the most common diseases, for which large number of 

patients visit the traditional medical practitioners. The possible reason behind these 

diseases in the investigated region might be due to lack of proper sanitation, fuel 

wood smoke houses and poor quality food.  

For the treatment of jaundice in Chikodi taluk, Ricinus communis, Allium 

sativum L., Azadirachta indica, Tinospora cordifolia,   found effective for treating 

jaundice. The species of Phyllanthus amarus are also used as an effective remedy for 

jaundice in Pakistan (Jan et. al., 2009). Ricinus communis is used to treat worms in 

the teeth and skin cracks in Nepal (Joshi et. al., 2011), while Leucas aspera is used 

for treating snake bite and one side headache in Tamil Nadu (Revathi and 

Parimelazhagan, 2010).  

Traditionally, rural women in the study area prefer plant medicines rather than 

modern medicines for gynecological problems such as dysmenorrhoea (painful 

menstruation). Most commonly used medicinal plant for these problems was; the bark 

of Mangifera indica, Ficus benghalensis, F. religiosa, and Polyalthia longifolia. For 
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this similar kind of problems, the species of Caesalpinia bonduc and Clitoria ternatea 

are also used for in Bidar district of Karnataka (Vidysagar and Prashantkumar, 2007) 

and Madhya Pradesh (Tripathi et. al., 2010), respectively. Savithramma et. al., (2012) 

reported that C. bonduc is used to treat rheumatic pains in Andhra Pradesh. Withania 

somnifera is used to treat rheumatism in Rajasthan (Choudhary et. al., 2008) and 

tumors and ulcers in Maharashtra (Mali and Bhadane, 2011).  

The most commonly used plant species for treating dysentery in the study area 

is Aegle marmelos which used for the same problem in Tamil Nadu (Johnsy et. al., 

2013), Orissa (Sen and Behera, 2008), and Madhya Pradesh (Wagh et. al., 2011). 

However, Aloe vera is used for menstrual disorders in Himachal Pradesh (Rawat and 

Kharwal, 2011), and for respiratory disorders in Cameroon (Focho et. al., 2009). 

Senna auriculata is used for treating dysentery in Rajasthan (Negi and Sharma, 2012), 

and for skin diseases in Tamil Nadu (Senthilkumar et. al., 2006). Although some of 

the plants used in the study area, were also used for the same ailments in other 

regions, they differ in the parts used, method of drug preparation and administration. 

 

4.3 Medicinal plants and traditional knowledge 

In the present survey, 48 medicinal plant species used for the treatment of 

various diseases of human beings was listed. The diseases like Jaundice, stomach-

ache, dysentery, indigestion, piles and teeth-ache found in human beings was well 

reported and documented. The reported plant species include both wild and cultivated 

ones. The rural people of Chikodi area are highly dependent on the traditional herbal 

medicine because of their poor socio economic conditional and availability of 

effective drugs. The data collected is expedited to serve as a useful tool for the 

establishment of herbal drug industries and improve the economy of the region. There 

1745



 

 
26 

2021 Ethno-botanical survey of medicinal plants in Chikodi and its surroundings 

is still enormous traditional knowledge hidden among the medicinal plant 

practitioners in the district, which requires some other strategies to disclose. 

It is found that ethno-medicinal knowledge is becoming restricted only to the 

elders, traditional practitioners and local farmers, while young people are totally 

ignorant of this wealth. Advancement in science and technology has changed the 

social values and therefore, the younger generation are transforming at a much faster 

rate into the new tradition. Medicinal plant knowledge is going to be obsolete because 

of the interference of modern cultural changes. This situation appears to occur in 

many parts of the country and the world (Yirga, 2010; Umapriya et. al., 2011). It is 

therefore very important to document the native flora along with their ethno-

medicinal recipes before the extinction of the indigenous knowledge. 
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Fig. 1: Field visit photograph with traditional healers.   

A. Kakasaheb Kabadge, traditional healer in Chinchani.  

B. Pradeep Shetti, traditional healer in Ankali. 

 A 
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Fig. 2: Some of the traditional medicines collected during the field visit.   
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Fig. 3: Some of the traditional medicinal plants collected during the field visit.   

A. Prosopis juliflora, B. Aristolochia indica, C. Nicotina, D. Leucas aspera, E. Crossandra 

infundibuliformis, and F. Clerodendrum phlomidis. 
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SUMMARY:  

The medicinal plants are highly utilized throughout the world and it is 

influenced by several factors such as culture, history, personal attitude and philosophy 

as the knowledge and practices are vary greatly from country to country and from 

region to region. A great deal of information about the traditional uses of plants is still 

intact with tribal peoples. Most of the rural and poor people in the Belagavi district 

use traditional medicine for various ailments with very negligible cost or sometimes 

free of cost. This traditional knowledge is verbally transmitted from generation to 

generation, and hence in danger of extinction as older people die and younger 

generations fail to learn the traditional way of life. Hence, there is an urgent need to 

document and preserve all information on medicinal plants used by rural communities 

in the Chikodi before it is completely lost or verge of extinction. Documenting the 

indigenous knowledge through ethno-botanical studies is important for the 

conservation of biological resources and their sustainable utilization. Group 

discussions and field observation were also applied to collect data on knowledge and 

management of medicinal plants. Five traditional healers were found in different 

localities in the study area and based on the collected reviews from traditional healers, 

total of 48 medicinal plants belongs 30 families were documented in the study area. 
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APPENDIX 

Appendix: Questionnaire used for recording information revealed by traditional 

healers 

 

A) Informants’ consent for the participation in the study:  

 

I..................................................... (name of informant) hereby give my full 

consent and conscious to participate in this study and declare that to the best of 

my knowledge the information that I have provided are true, accurate and 

complete.  

 

Date...................................... (Signature/Thumb impression of Informant) 

 

B) Informants’ details: 

Name: 

Gender: 

Age: 

Occupation: 

Education: 

Location/Residence: 

 

C) Data about medicinal plant and its use: 

 

Plant (Local name): 

Habit (Tree/ Herb/ Shrub/Climber): 

Plant part used: 

Cultivated/ Wild: 

If cultivated, cultivated for: 

If wild, availability in natural resources (easy/ difficulty/ very difficult) 

Conservation needs: 

Conservation efforts made by Government and local residents: 

Method of collection and storage: 

Name of disease(s) treated: 

Method of crude drug preparation: 

Mode of administration: 

Dosage: 

Other uses (if any): 

 

Remarks: 

Plant identified as:  

Genus, species with family 

 

 

Signature of Researcher 
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                             CHAPTER 1- INTRODUCTION 

  

India is one of the mega-diversity countries along with Australia, Brazil, 

China, Columbia, Ecuador, Indonesia, Madagascar, Malaysia, Mexico, Peru and Zaire 

which holds together about 70 percent of its total flowering plants diversity (Mc 

Neely et al.,1990). The richness of biodiversity is chiefly due to a diverseabiotic and 

biotic environment. Geographically, India is covering about 329 million ha of land 

and its coastline stretches to over 7,000 km, which constitutes all kinds of climate 

from hot arid in Thar Desert to arctic in the Himalaya with all intermediate gradations 

occur here. Hence India can be divided into eight distinct-floristic-regions, namely, 

the western Himalayas, the eastern Himalayas, Assam, the Indus plain, the Ganga 

plain, the Deccan, Malabar and the Andamans (Research Reference and Training 

Division, 2010).  

There is a global attention for evaluating the status of living organisms 

belonging to various groups and conserving their diversity. All life is depending upon 

the genetic code; all forms have life evolved by natural selection and all life is 

connected to each other. There is no exact estimation regarding the total number of 

species in the world, although the sum of recordednumber exceeds 1.7 million. 

Among the different organisms, the plants are the important source for the conversion 

of solar energy andit act as suppliers of food, oxygen and a host of many more 

important products. Hence it is more essential to prepare comprehensive databases of 

plants and their constituents. The mainrequirements for an inventory are correct 

identification, nomenclature, description and its environmental status. 
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As stated that, India is one of the 12 centres of mega-diversity in the world and 

encompass of 17,500 flowering plant species. It exhibits a wealth of complex and 

diverse ecosystems with a great deal of variation (Venu, 1998, Kotresha and 

Kambhar, 2016). It accounts for 8% of the global biodiversity with only 2.4% of the 

total land area in the world (Singh et al., 2011). 

We know that plants are one of the major components of biodiversity. Thus, 

thorough investigation of our flora has become an urgent necessity not only an 

essential resource for human well-being and ecological importance of biodiversity but 

also of accelerated genetic erosion occurring as consequence of destruction of the 

forest and other habitat (Manilal, 1998; Sumeetet al., 2010; Talukdar&Talukdar, 

2012). Inventory is a continuous process of searching and re-examining the earlier 

findings. Inventory only will identify the key issues of management for these precious 

resources that are not fixed and will certainly vary with time and space (Yadav 

&Sardesai, 2000).  

For this reason, detail information of the known local plant species from 

surrounding area is essential. The information is important as it allows us to prevent 

or avoid the prospective chances of biodiversity loss and to plan future policy for the 

protection of our environment.  

The present study was undertaken for the following objectives; 

 Collection, identification and inventorisation of the flowering plants in the 

kadabagatti area. 

 To find out the rare, endangered and endemic plants. 
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CHAPTER 2- STUDY AREA 

 

2.1 Study area in general 

Gokak is a taluka and Town Municipal Council city in the Belagavi district of 

Karnataka, India. It is a Subdivision of the district. Chikodi, Athani, Gokak, Raybag, 

Ramdurga and Soudatti are the taluks that come under Gokak Subdivision. It is 48 

kilometers from the city of Belagavi, 109 kilometers from Kolhapur, 100 kilometers 

from Miraj, 115 kilometers from Hubballi, and 541 kilometers from the capital of 

Karnataka state, Bengaluru. It is one of the major cities that lie in the border between 

Karnataka and Maharashtra states. 

Gokak is located at 16.1667°N 74.83°E. It has an average elevation of 570 

meters (1870 feet) (Figure 1.). The town has an area of 33.05 km2, and is situated 

amidst hills.  (See Panoromic view photoplate) The topography within 2 kilometers of 

Gokak contains significant variations in elevation as it is surrounded by range of hills, 

with a maximum elevation change of 570 meters and an average elevation above sea 

level of 657 meters.  

 

2.2 Soil 

Gokak Taluk: The 1543 Sq. kms of geographical area of Gokak taluk is 

presence of the sandy soil texture class. 36.53 percent of entire geographical area of 

the taluk. This type of soil texture class is observed in the areas of Benachinamaradi, 

Mamadapura, Hadaginal, Kalloli, Sanganakeri, Yadwad, Bhairnatti, Konnur, 

Kankanawadi, Ghataprabha, Arabhavi of Gokak taluk. 1543 Sq. kms, which accounts 
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for 70.47 percent of geographical area of the taluk is under clayey soil texture class 

and it is noticed. 

 

2.3 Climate 

The climatic condition in the Gokak taluka is characterized by general dryness 

except during the mansoon seasons. The region has hot summer with exception of  

which is very moist during June to September. The taluka is broadly divided into 

three parts on the basis of differences in the rainfall and temperature. The western part 

has the more rainfall and comparatively more moisture conditions. The middle part 

has the rainfall moisture conditions in medium nature while the eastern part has least 

rainfall and dry climatic condition.Though there are sufficient rainfall and favourable 

climate, mostly foodgrain crops are cultivated in the western part only because of lack 

of fertile land. Middle part is having fertile land, water supply and climatic conditions. 

Due to this almost all types of crops are cultivated in this area. In the eastern part, 

rainfalls are limited, climate is dry but due to the existence of fertile land and 

sufficient irrigation facilities, different suitable crops are cultivated. Productivity is 

more in middle part of the taluka. (This experience reveals that the simultaneous 

existence of fertile land and favourable climatic conditions are necessary for rapid 

agricultural developments.) 

 

2.4 Average Weather  

In Gokak, the wet season is warm, oppressive, windy, and overcast and the dry 

season is hot and partly cloudy. Over the course of the year, the temperature typically 

varies from 61°F to 98°F and is rarely below 56°F or above 102°F. 
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2.5 Temperature 

The hot season lasts for 2.5 months, from March 8 to May 22, with an average 

daily high temperature above 94°F. The hottest day of the year is April 19, with an 

average high of 98°F and low of 72°F. 

The cool season lasts for 2.9 months, from June 21 to September 16, with an 

average daily high temperature below 83°F. The coldest day of the year is January 1, 

with an average low of 61°F and high of 84°F. 

 

2.6 Rain fall 

The normal rainfall in the Gokak taluka is 820.4 mms. Thereare 8 Rainguage 

stations in the entire taluka. About 68% of the annual rainfall is received during the 

monsoon months from June to September. July being generally the rainiest month. 

 

2.7 River system  

The river system of the taluka consists of The Ghataprabha, Markandeya, 

Gadhar nadi, Hiranyakeshi and Bellary nala. The Ghataprabha and Markandeya, are 

the major rivers of the Gokak taluka. None of these are navigable. Krishna the 

premier river of south India, flows for the length of 8 km in the northern part of 

Gokak Taluka. 
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CHAPTER 3- REVIEW OF LITERATURE 

 

3.1 Past work in India 

In India, notable systematic botanical investigationwas started by Van Reede (1678-

1683) who published work on Indian plants in his monumental work 

„HortusIndicusMalabaricus’.Major contributions in the southern region of Peninsular 

India were made by Louis Theodore Leschenault, W. Roxburgh and Robert Wight. 

IconesPlantarumIndiaeOrientalis(1838-1853) and Illustration of Indian Botany 

(1840) is the most important contributions made by Wight.Together with Arnott he 

published Prodromus Florae PeninsulaeIndiaeOrientalis(1834) in which several new 

taxa were described.  

The Flora Sylvatica of South India (1869-1874) and 

IconesPlantarumIndiaeOrientalis(1868-1874)were contributed by Beddome who 

extensively collected the plants from Madras presidency and Eastern 

Ghats.Further,Flora of British Indiamade by Hooker et al. (1872-1897) exhibited 

floristic wealth of British India in seven volumes. Subsequently, Cooke (1901-1908), 

Talbot (1909-1911) and Gamble (1915-1936) published the „Flora of Presidency of 

Bombay’, ‘Forest flora of Bombay Presidency and Sind’ and ‘Flora of the Presidency 

of Madras’ respectively.In addtion Blatter & McCann (1935) published Grasses of 

Bombay and Bor (1960) published Grasses of Burma, Ceylon, India and Pakistan 

respectively were made great contribution to documentation of this land. 
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3.2 Major floristic study in Karnataka 

The work of Buchanan-Hamilton (1807) seems to be a pioneering work in 

Karnataka. Buchnan-Hamilton explored the area and given an account of Mysore 

plants (now Karnataka State). His observation waspublished in 1807 in two volumes 

entitled “A Journey from Madras through the countries of Mysore, Canara and 

Malabar”. 

In the last few decades, a quite numbers of floras were published on different 

regions of Karnataka. The detailed study of Flora of Karnataka was published by 

Saldanha and his associates in two volumes (1984 & 1996). In addition to this, in the 

same year Sharma et al. (1984) published The Flora of Karnataka Analysis. It is 

simply a check list of Karnataka State based on BSI herbarium. Later, Flora of 

Eastern Karnataka was published by Singh (1988) which covered eastern districts of 

Karnataka. It includes Bellary, Bidar, Bijapur, Chitradurg, Gulbarga, Kolar, Raichur 

and Tumkur districts. The recent detailed study of Sedges of Karnataka (Cyperaceae) 

brought out by Prasad & Singh (2002). It was followed by the number of regional 

floras in different districts of Karnataka. The Flora of Bangalore districtby 

Ramaswamy&Razi (1973) comprises about 979 spp. of flowering plants. Flora of 

Hassan district by Saldanha & Nicholson (1976), Flora of Chikmagalur district by 

Yoganarasimhan et al. (1977), Flora of Coorg (Kodagu) by Keshava Murthy 

&Yoganarasimhan (1990), Flora of Gulbarga districtby Seetharam et al. (2000) 

documented about 600 spp. of flowering plants belonging to 101 families, Flora of 

Shimoga district by Ramaswamyet al. (2001). Flora of Udupidistrict by Bhat (2003) 

described 1242 spp. of flowering plants belonging to 694 genera and 171 families. In 

2004, Flora of Davangere district by Manjunatha et al. documented total of 861 plants 

1780



Checklist of Flowering Plants of Kadabagatti Forest Range Gokak 2021 

 

8 
 

spp. belonging to 498 genera and 112 families.Kunnur (2009) explored the 57 

Malvaceous taxa from different districts of Karnataka, of these 57 few plants have 

been recorded for the state. In most recently, Kotresha and Kambhar(2016) published 

Flora of Gadag district, which comprising of 815 species of flowering plants 

belonging to 518 genera and 113 families.More than 800 species belonging to 400 

genera and more than 100 families are described. In 2018, the flora of Bidar published 

by Seetharam et al., which includes more than 800 species belonging to 400 genera 

and more than 100 families were described. 

 

3.3 Major floristic study in Belagavi 

With reference to the present area, exploration was made for the Flora of the 

Bombay Presidency by T. Cooke (1901-08) wherein only Belgaum district was cited 

several times. Till the end of the nineteenth century and the beginning of the twentieth 

century, when Cooke, Woodrow and Talbot collected plants from Belagum district.  

The important earlier floristic work covering some parts of the district was by 

T.Cooke a century ago and till date his work is most preferred in many of the 

researchorganizations and Universities.T. Cooke, (1901-1908) reportedabout 613 

species of Dicots and Monocots belonging to the 93 families of which 94species 

belonging to 13 families of monocots. Sharma et al, (1984) in his„Flora of Karnataka 

Analysis‟ reported 706 species of flowering plants belonging to118 families of which 

166 species belonging to 18 families were monocots.  

In 2010, a total of 1619 taxa of Dicotyledones belonging to 792 genera under 

148 familieshave been collected and described from Belgaum district which was 

followed by Bentham and Hooker system of Classification (Malpure, 

2010).Subsequently, 715 taxa, (including 7 subspecies and 22varieties) belonging to 
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275 genera and 43 families of monocotyledons have beencollected and described for 

Belgaum district by Chandore (2010). In spite of this, the present checklist is to 

understand the diversity of flowering plants in Kadabagatti forest range, gokak. This 

will serve as a database for regional or our college students, especially for 

undergraduate students even postgraduate students, botanists, ecologists, foresters, 

and those who are interested in the flora of Kadabagatti Forest Range Gokak . 
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CHAPTER 4- MATERIALS AND METHODS 

 

The plant specimens were collected (in duplicate) throughout the study area, 

between October 2020 and July 2021. On the spot some observations were noted in 

the field notebook, such as habit, habitat, colour of flower and local names. 

Photographs of the fresh flower, twigs etc. were made with Nikon D3500. Collector 

number was given to each specimen. The collected specimens were identified with aid 

of floras (Cooke, 1901-1908, repr. ed. 1958; Talbot, 1909 & 1911; Blatter & McCann, 

1935, repr. ed. 1984; Saldanha, 1984; and Saldanha, 1996, Yadav and Sardesai, 

2000).   

 Besides these floras adjacent districts flora also been used (Seetharam et al., 

2000; Kotreasha and Kambhar, 2016, Seetharam et al., 2018).In addition to this some 

of the pictorial field guides were used (Ingalhalikar, 2005; Ingalhalikar, 2007). 

 The nomenclature of the taxa was updated with the most recent available 

monographs, revisionary works and recent published floras.A checklist has been 

prepared with their botanical name; distinguish characters, flowering and fruiting 

time, origin of the taxa and collection number. 

Precautions were taken to protect herbarium specimens from damage. Insect 

repellent such as Paradichlorobenzene (Lawrence, 1951) kept in small quantities in 

herbarium cabinet and sprayed a weak solution of Mercuric Chloride (0.1% HgCl2) on 

the specimens to control the fungal attack (Ravindranath & Premnath, 1997). The 

specimens were deposited in the Herbarium Post Graduate Department of Studies in 

Botany, Basavaprabhu Kore College, Chikodi. 
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CHAPTER 5- RESULTS 

 

In the present work a total of  81 taxa, belonging to 71 genera and 27 families  of angiosperms have been collected and represented in 

Table 1. 

Table 1. List of flowering plants with their family name, habit, habitat and flowering and fruiting. 

SL.

NO. 

BOTANICAL NAME FAMILY HABIT HABITAT FLOWERING AND 

FRUITING 

COLL

. NO. 

1 Abrus precatorius L. Fabaceae  Climbers Frequent in hedges and on 

bunds 

September to January 012 

2 Aerva javanica (Burm.f.) Juss. ex Schult. Amaranthaceae Herbs Frequent in hill slopes Augus to December 035 

3 Aerva lanata (L.) A. L. Juss. ex Schultes. Amaranthaceae Herbs Frequent in hill slopes August to December 053 

4 Albizia amara (Roxb.) Boivin Mimosaceae Trees Dry deciduous forests and 

along roadsides 

April to August 054 

5 Allmania nodiflora (L.) R. Br. Amaranthaceae Herbs Frequent in hill slopes September to 

December 

014 

6 Alternanthera pungens Kunth Amaranthaceae Herbs Common in waste places October to April 036 

7 Alysicarpus bupleurifolius (L.) DC. Fabaceae Herbs Frequent in hill slopes August to December 008 

8 Amaranthus spinosus L. Amaranthaceae Herbs Common in waste places July to December 055 

9 Amaranthus viridis L. Amaranthaceae Herbs Frequent in wastelands and 

border of fields 

August to December 013 

10 Andrographis paniculata (Burm.f.) Nees Acanthaceae Herbs Frequent in hill slopes August to February 004 

11 Anisochilus carnosus (L.f.) Wall. ex Lamiaceae Herbs Wet rocky areas July to December 015 
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SL.

NO. 

BOTANICAL NAME FAMILY HABIT HABITAT FLOWERING AND 

FRUITING 

COLL

. NO. 

Benth. 

12 Aristida purpurea Nutt. Poaceae Herbs Frequent in hill slopes July to December 016 

13 Aristolochia indica L. Aristolochiaceae Herbs Open forests  September to 

December 

037 

14 Canthium parviflorum Lam. Rubiaceae Shrubs Frequent in hill slopes March to May 010 

15 Carissa carandas Lour. Apocynaceae Shrubs Frequent in hill slopes August to December 056 

16 Cassia fistula L. Caesalpiniaceae Trees Along roadsides February to April 017 

17 Chamaecrista pumila (Lam.)K.Larsen Caesalpiniaceae Herbs frequent in hill slopes September to 

December 

038 

18 Chloroxylon swietenia DC. Flinderniaceae Trees Dry deciduous forests March to June 057 

19 Cissus pallida Salisb. Vitaceace Herbs Frequent in hill slopes December to April 018 

20 Coelus barbatus (Andrews) Benth. ex 

G.Don 

Lamiaceae Herbs Frequent in hill slopes December to April 059 

21 Crotalaria pusilla DC. Fabaceae Herbs Ocassaional in grasslands September to 

December 

019 

22 Cynanchum acidum (Roxb.) Oken Apocynaceae Climbers Frequent in hill slopes December to April 058 

23 Cynotis fascicularis Commelinaceae Herbs Frequent in hill slopes August to December 007 

24 Dalbergia latifolia Roxb. Fabaceae Trees Dry deciduous forests February to May 020 

25 Dalbergia sissoo Roxb. ex DC. Fabaceae Trees Frequent in hill slopes February to May 039 

26 Decalepis hamiltonii Wight & Arn (2) Apocynaceae Climbers Rare in hill slopes July to December 060 

27 Digera muricata (L.) Mart., Beitr. Amaranthaceae Herbs Frequent in wastelands and 

border of fields 

August to September 040 

28 Dodonea viscosa Jacq. Sapindaceae Shrubs Frequent in hill slopes July to December 006 
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SL.

NO. 

BOTANICAL NAME FAMILY HABIT HABITAT FLOWERING AND 

FRUITING 

COLL

. NO. 

29 Dolichandrone atrovirens (Roth) 

K.Schum. 

Bignoniaceae Trees Ocassaional in hill slopes March to May 021 

30 Eupatorium adenophorum Spreng. Asteraceae Herbs Frequent in hill slopes and 

roadside 

August to December 041 

31 Euphorbia gokakensis S.R.Yadav, 

Malpure & Chandore 

Euphorbiaceae Herbs Rare in hill slopes July to December 061 

32 Euphorbia nivulia Buch.-Ham. Euphorbiaceae Shrubs Frequent in hill slopes July to December 005 

33 Euphorbia tirucalli L. Euphorbiaceae Shrubs Dry deciduous forests  February to April 063 

34 Evolvulus alsinoides (L.) L. Convolvulaceae Herbs Gravelly plains and 

grasslands 

June to January 022 

35 Glossocardia bosvallea DC. Asteraceae Herbs Frequent in grasslands August to December 062 

36 Gomphrena indica (L.) A.J.Paton Asteraceae Herbs Frequent in hill slopes August to December 042 

37 Grewia hirsuta Vahl Malvaceae Shrubs Dry deciduous 

forestsNatural  

June to July 064 

38 Hardwickia binata  Roxb. Caesalpiniaceae Trees Common in hill slopes February to May 071 

39 Hedyotis herbacea  L. Rubiaceae Herbs Frequent in hill slopes August to December 003 

40 Heteropogon contortus (L.) P.Beauv. ex 

Roem. & Schult. 

Poaceae Herbs Common in grasslands September to 

December 

023 

41 Holoptelea integrifolia (Roxb.) Planch. Ulmaceae Trees Frequent in hill slopes February to May 043 

42 Hybanthus enneaspermus (L.) F.Muell. Violaceae Herbs Frequent in hill slopes August to December 072 

43 Indigofera linnaei Ali Fabaceae Herbs Grasslands, gravelly plains 

and wastelands 

June to January 024 

44 Jasminum roxburghianum Wall. ex C. B. Oleaceae Shrubs Frequent in hill slopes July to December 065 
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SL.

NO. 

BOTANICAL NAME FAMILY HABIT HABITAT FLOWERING AND 

FRUITING 

COLL

. NO. 

Clarke 

45 Justicia trinervia (L.) Lindau Acanthaceae Herbs Frequent in hill slopes August to December 011 

46 Lannea coromandelica (Houtt.) Merr. Combretaceae Trees Common in dry deciduous 

area 

February to April 025 

47 Lavandulla bipinnata (Roth) Kuntze Lamiaceae Herbs Frequent in hill slopes August to December 044 

48 Lepidagathis cristata Willd. Acanthaceae Herbs Frequent in hill slopes August to January 066 

49 Lophopogon tridentatus  (Roxb.) Hack. Poaceae Herbs Frequent in hill slopes August to December 073 

50 Maytenus emarginata (Willd.) Ding Hou Sapindaceae Shrubs Frequent in hill slopes July to December 026 

51 Mesosphaerum suaveolens (L.) Kuntze Lamiaceae Shrubs Common along roadside July to December 074 

52 Mimosa hamata Willd. Mimosaceae Shrubs Ocasssional in roadside and 

hill slopes 

February to May 045 

53 Morinda pubescens Buch.-Ham. Rubiaceae Trees Frequent in hill slopes and 

roadside 

March to May 027 

54 Mundulea sericea (Willd.) A.Chev. Fabaceae Shrubs Common in hill slopes December to April 067 

55 Ocimum sanctum L. Lamiaceae Shrubs Frequent in hill slopes July to December 046 

56 Paraophubia delphinifolia Scrophulariaceae Herbs Common in grasslands August to December 075 

57 Pavonia zeylanica L. Malvaceae Herbs Frequent in hill slopes July to December 028 

58 Polycarpaea aurea Wight & Arn. Caryophyllaceae Herbs Common in rocks and 

plains 

August to November 076 

59 Polygala elongata Klein ex Willd. Polygalaceae Herbs Common in grasslands September to 

December 

068 

60 Pulicaria wightiana Gaertn. Asteraceae Herbs Frequent in hill slopes August to December 047 

61 Rhus mysorensis G.Don Anacardiaceae Shrubs Frequent in hill slopes July to December 077 
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SL.

NO. 

BOTANICAL NAME FAMILY HABIT HABITAT FLOWERING AND 

FRUITING 

COLL

. NO. 

62 Rhynchosia minima (L.) DC. Fabaceae Climbers Grasslands and open areas July to January 029 

63 Rivea hypocrateriformis (Desr.) Choisy Convolvulaceae Climbers Common in scrub forests December to March 048 

64 Securingea leucopyrus (Willd.) 

Müll.Arg. 

Euphorbiaceae Shrubs Common in hill slopes July to December 009 

65 Senecio tenuifolia (Jacquem. ex Besser) 

Tzvelev 

Asteraceae Herbs Common in grasslands August to December 002 

66 Senna auriculata (L.) Roxb. Caesalpiniaceae Shrubs Common in grasslands and 

roadside 

August to February 030 

67 Sida cordata (Burm.f.) Borss. Malvaceae Herbs Common in open areas July to December 049 

68 Sida cordifolia L. Malvaceae Herbs Occassional in open areas June to December 069 

69 Spermacoce articularis L.f. Rubiaceae Herbs Open areas and seasonal 

grasslands 

August to November 078 

70 Spermacoce pusilla Wall. Rubiaceae Herbs Frequent in hill slopes August to December 080 

71 Striga asiatica (L.) Kuntze Scrophulariaceae Herbs Seasonal Wetlands August to January 050 

72 Striga densiflora (Benth.) Benth. Scrophulariaceae Herbs Frequent in hill slopes August to December 079 

73 Stylosanthes fruticosa (Retz.) Alston Fabaceae Herbs Open areas and wastelands Throughout year 070 

74 Tephrosia purpurea (L.) Pers. Fabaceae Shrubs Open areas and wastelands July to December 031 

75 Terminalia anogeissiana Gere & Boatwr Combretaceae Trees Dry deciduous forests September to 

February 

051 

76 Terminalia elliptica Willd. Combretaceae Trees Common in dry deciduous 

area 

January to May 032 

77 Terminalia paniculata Roth Combretaceae Trees Frequent in hill slopes March to May 052 

78 Vernonia cinerea (L.) Less. Asteraceae Herbs Frequent in hill slopes August to April 033 
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SL.

NO. 

BOTANICAL NAME FAMILY HABIT HABITAT FLOWERING AND 

FRUITING 

COLL

. NO. 

79 Waltheria indica L. Malvaceae Shrubs Open areas, seasonal 

grasslands and wastelands 

October to January 001 

80 Xenostagia tridentata (L.) D.F. Austin & 

Staples 

Convolvulaceae Herbs Frequent in hill slopes August to December 034 

81 Zornia gibbosa Span. Fabaceae Herbs  Open areas and grasslands July to January 008 
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CHAPTER 6- DISCUSSION AND CONCLUSION 

 

In the present work a total of 81 taxa, belonging to 71 genera and 27 families 

of angiosperms have been collected and described from study area.  

Out of 27 families, the first 10 dominant families constitute 54 species (67%), 

of these Fabaceae 11 spp. (13%) is the leading family, Amaranthaceae 07 spp. (11%), 

followed by Asteraceae with 06 species (07%), Euphorbiaceae 04 spp. (4%), 

Convolvulaceae 03 spp. (3%), Apocynaceae 03 spp (3%), Acanthaceae 03 spp. (3%), 

Poaceae 03  spp. (4%), Combretaceae 04 spp. (4%),  Rubiaceae  05 spp. Lamiaceae 

05 spp. (6%)  (Figure 2). 

Dominance of these families is due to their adaptability to the arid climatic 

condition. Most of these families have a large number of herbs (Kambhar and 

Kotresha, 2011). The remaining families are Aristolochiaceae and Anacardiaceae , 

Bignoniaceae ans Caryophyllaceae has 01 spp. each.Ulmaceae, Violaceae, Oleaceae 

and Flinderniaceae 01 spp. each. Vitaceae, , Commelinaceae, has 01 spp. each. 

Scrophulariaceae  has  03 spp , Caesalpinaceae, has 04 spp. each. Sapindaceae has 02 

spp. 

An analysis on the life form composition of plant species of the study area 

reveals that majority of the plant species are herbs predominate with 46 species (58%) 

followed by trees with 13 species (16%), climbers with 5 species (5%) and shrubs 

with 17 species (21%) (Figure 3). The herbs get physiological maturity soon and 

produce the progeny in a couple of months in comparison to trees and shrubs that 

need a longer time to mature. The greater tolerance to harsh conditions could result in 

the predominance of herbs (Kambhar and Kotresha, 2011, Kambhar, 2012).  
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The main component of being Albizia amara (Roxb.).  ,Dalbergia sissoo 

Roxb. ex DC., Dolichandrone atrovirens (Roth) K.Schum. Hardwickia binata  Roxb. 

The shrubs occurring all over the area are Waltheria indica L. is dominantly spreading 

in the forest, which is associated with the Senna auriculata (L.) Roxb.being found.   

The climbers found within the area are quite distinct. Some of the common 

plants Abrus precatorius L., Rhynchosia minima (L.) DC., and Rivea 

hypocrateriformis (Desr.) Choisy. The common herbs occurring all over the area are 

Aerva javanica (Burm.f.) Juss. ex Schult., Alternanthera pungens Kunth, Alysicarpus 

bupleurifolius (L.) DC. Andrographis paniculata (Burm.f.) Nees. Some frequently 

seen species are Cynanchum acidum (Roxb.) Oken and Lepidagathis cristata Willd. 

The species like Gomphrena indica (L.) A.J.Paton, Zornia gibbosa Span. and Striga 

densiflora (Benth.) Benth., are sporadically occur in the forest. In monsoon season the 

species Anisochilus carnosus (L.f.) Wall. ex Benth. 

The study are is represented with one IUCN endangered species, Decalepis 

hamiltonii Wight & Arn (2) with 30 to 40 indiviudals . and one rare plant species, 

Euphorbia gokakensis  S.R.Yadav, Malpure & Chandore. 

 

Among the grasses the common species occurs all over the area are 

Heteropogon contortus (L.) P.Beauv. ex Roem. & Schult., Lophopogon tridentatus 

(Roxb.) Hack. 

The important earlier floristic work covering some parts of the district was by 

T. Cooke a century ago and till date his work is most preferred in many of the 

research organizations and Universities. T. Cooke, (1901-1908) reported about 613 

species of Dicots and Monocots belonging to the 93 families of which 94 species 

belonging to 13 families of monocots. Sharma et al, (1984) in his ‘Flora of Karnataka 
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Analysis’ reported 706 species of flowering plants belonging to 118 families of which 

166 species belonging to 18 families were monocots.  

In 2010, a total of 1619 taxa of Dicotyledones belonging to 792 genera under 

148 families have been collected and described from Belgaum district which was 

followed by Bentham and Hooker system of Classification (Malpure, 2010). 

Subsequently, 715 taxa, (including 7 subspecies and 22 varieties) belonging to 275 

genera and 43 families of monocotyledons have been collected and described for 

Belgaum district by Chandore (2010). In spite of this, the present checklist is to 

understand the diversity of flowering plants in Kadabagatti forest range Gokak. This 

will serve as a database for regional students, especially for undergraduate students 

even postgraduate students, botanists, ecologists, foresters, and those who are 

interested in the flowering plants. 
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Figure 2. Family-wise distribution of species in study area 

 

 

 

 

 

 

 

 

 

 

Figure 3. Habit-wise distribution of species in study area                                                                    
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Chapter-1 

INTRODUCTION 

1.1 General introduction 

Freshwater comprises about 2.5% of the earth’s total volume of water, in which only 

0.77% is free freshwater (i.e. in streams, wetlands, aquifers, soil pores etc.) that is 

available after subtracting the volume of freshwater locked as ice caps and glaciers. 

Freshwater ecosystems are considered as one of the most important natural resources 

for the survivalence of life in biosphere. Fresh water habitats are of much prominence 

to mankind but they occupy a relatively small portion of the earth’s surface as 

compared to the marine and terrestrial habitats (Santra, 2001). It is the availability of 

water which determines the nature, composition and abundance of terrestrial life. 

Over-exploitation, misuse and contamination of water are responsible for making it 

scarce and unfit for consumption. Despite an increased awareness by governments 

and the general public of the need for protecting all types of aquatic habitats, human 

impacts continue to impair the services that these ecosystems provide. The alarming 

rate of declining quality of fresh water resources is now a global problem. Increased 

monitoring activities that locus on all major biological compartments are needed to 

quantify the present condition of Earth's aquatic resources and to evaluate the 

effectiveness of regulations designed to rehabilitate damaged ecosystems 

(McCormick and Cairns, 1994). Lentic water system generally include ponds, lakes, 

bogs, swamps, reservoir, pools etc. and they vary considerably in physical, chemical, 

and biological characteristics.  

A lake is a sizable water body surrounded by land and fed by rivers, springs, 

or local precipitation. A lake’s structure has a significant impact on its biological, 
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chemical, and physical features. Lake, as an ecosystem has several budgets, as heat 

budget, water budget and biomass budget. There are about 1350 lakes and reservoirs 

in the world. Lake ecosystem maintain a state of equilibrium with reference to these 

factors, which are seasonally varying. An important feature of lakes, is the 

evaporation of water from its surface. Sedimentation is a regular process in lakes. 

Within fresh water ecosystems algae occur either as free-floating (Planktonic) 

or substrate-associated (largely benthic) organisms. Planktonic algae drift freely 

within the main body of water with some species able to regulate their position within 

the water column, while substrate-associated organisms are either fixed in position 

(attached) or have limited moment in relation to their substrate.  

Freshwater algae are globally ubiquitous and highly diverse, with tens or perhaps 

hundreds of thousands of species, in a myriad of forms and sizes (Andersen, 1992; 

Norton et al.; 2004; Mann and Vanormelingen, 2013; Guiry and Guiry, 2014). The 

algae represent between eight and 12 major evolutionary lineages (Graham et al., 

2008; Cock et al., 2010), and all have representatives in inland waters. Current 

classifications consider most algae to be protists with chloroplasts, but there are also 

photosynthetic prokaryotes (the cyanobacteria) and a subset of the land plants, the 

Charales, which have been considered to be algae in previous texts (Patterson, 2014). 

With new molecular tools being applied to understanding algal taxonomy, 

systematics, and evolution, our understanding of this diversity is rapidly changing and 

expanding. Efforts to characterize this biological diversity (such as the Tree of Life 

Project: Maddison et al., 2007) have contributed to a better understanding of many 

groups of freshwater algae (e.g., Lane and Archibald, 2008; Entwisle et al., 2009; Hall 

et al., 2010; Ashworth et al., 2013; Stancheva et al., 2013a; Fucikova et al., 2014). 
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Benthic algae occurs at the bottom of the water column in lakes and rivers, 

And are directly associated with sediments – including rocks, mud and organic debris 

these attached algae may form major growths on inorganic surfaces or on organic 

debris, where they are frequently present in mixed biofilms (with bacteria, fungi and 

invertebrates also present). Under highlight conditions, the biofilm may become 

dominated by extensive growth of filamentous algae – forming a periphyton 

community. Attached algae may also be fixed to living organisms as epiphytes – 

including higher plants, larger attached algae and large Planktonic colonial algae. 

Some substrate-associated algae are not attached, but are able to move across 

substrate surfaces (ex. Pennate diatoms), are loosely retained with gelatinous biofilms 

or are held within the tangled filamentous threads of mature periphyton biofilms. 

Many algal species have both Planktonic and Benthic stages in their life cycle. 

Algae occur in waters of low salinity (as low as 10ppm) called freshwater. 

Phytoplanktons, vary in shape and color, and are found in a large range of habitats. 

The freshwater ecosystem is of lotic and lentic types, lotic include streams, canals, 

waterfalls, rivers and rivulets. The lentic system includes the pools, puddles, ponds, 

reservoirs, lakes and the agricultural fields like paddy fields. The freshwater 

ecosystem is differentiated into various types of planktons (free floating), benthons 

(attached to sediments) or epiphytic algae (on stones, sand, mud and rock of reservoir 

and lakes). Studies on algae for over a century were on understanding their structure 

and reproduction and several treatises (Fritsch, 1888, 1907; Smith, 1920; Prescott, 

1938, 1939) and monographs were published for several groups of algae with details 

on the occurrence and distribution with reference to diverse habitats (Desikachary, 

1959; Randhawa, 1959; Pal et al., 1962; Ramanathan, 1964 and Philipose, 1967). 

Description of taxa have been restricted to generic level with diagnostic keys serving 
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the means of identification of the species and also to identify the major families of 

blue green algae in South Indian rice field (Anand, 1989). Depending on the seasons, 

the algae appear and disappear (Arulmurugan et al., 2010). So, seasonal variation in 

combination with ecosystem variation results in biodiversity of algal species. 

Algae are widely present in fresh water environments, such as lakes and rivers, 

where they are typically present as micro-organisms–visible only with the aid of a 

light microscope. Although relatively inconspicuous, they have a major importance in 

the fresh water environments both in terms of fundamental ecology and in relation to 

human use natural resources. 

These organisms are very important because they make much of earth’s 

oxygen, which humans and other animals need to breathe. They vary greatly in size 

and grow in many diverse habitats. Microscopic algae, called phytoplankton, float or 

swim in lakes and oceans. They can tolerate a wide range of temperatures and they 

can grow in hot springs, on snow banks, or deep within the polar ice.  

Planktonic algae are frequently characterized in relation to discrete size bands; 

Picoplankton (< 2 µm), nano plankton (2 – 20 µm), micro plankton (20 – 200 µm) 

and macro plankton (>200 µm). Each size band is characterized by particular groups 

of algae. 

The shape of algal cells ranges from simple single non – motile shapes to 

complex multicellular structures. The simplest structure is a unicellular non – motile 

shapes, which may become elaborated by the acquisition of flagella by a change of 

body shape or by the development of elongate spines. Cells may come together in 

groups without defined number or shape or may form globular colonies that have a 
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defined morphology. Cells may also join together to form linear colonies which may 

be unbranched or branched. Motility is normally associated with the possession of 

flagella, some algae can move without the aid of flagellae by the secretion of surface 

mucilage. In many algae, the presence of surface mucilage is also important in 

increasing overall cell/colony size and influencing shape. 

Freshwater ecosystems vary in size and composition and contain large variety 

of organisms; microalgae are vast group of photosynthetic organisms found in many 

different forms; individual cells, colonies or extended filaments and exhibit vast 

diversity in the ecosystem. They are cosmopolitan in nature found everywhere like 

oceans, lakes, rivers, ponds, moist surfaces and Freshwater etc. Depending on the 

seasons the algae appear and disappear. So seasonal variation in combination with 

ecosystem variation results in biodiversity of algae. 

As 90% of the farmers and village people are dependent on rain water and 

mainly on water of Kohalli Lake it is important to know the pollution status of the 

lake. Hence the present investigation was undertaken with following objectives: 

1.2 Objectives of the study 

1.  Assess the algal diversity of the Kohalli Lake 

 2. To know the ecological status of the lake.   
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Chapter-2 

REVIEW OF LITERATURE 

 

All over the world extensive and appreciable work has been carried out on 

freshwater algal diversity, and limnology. An account on the status of algal 

diversity in World, India and Karnataka is given below. 

2.1 International Status 

It was in 1754, Linnaeus gave the name of Algae to a group of plants and 

Jussieu (1789) was the first person to delimit the algae as known today. After a 

long period of silence, Link (1820-1833) studied the algal flora of Germany and 

Agardh worked on Scandinavian algal flora (1817-1824). Agardh (1824) 

arranged algae in six well defined orders: Diatomaceae (including Desmids), 

Nostochineae, Confervoideae, Ulvaceae, Florideae and Fucoideae while 

describing a group of 20 genera. The work of Kuetzing (1843-1849) however, 

was most significant as he described a bit more number of algal genera than any other 

contemporary phycologists. Hassal (1842-1845) was another scientist who made an 

outstanding contribution towards the field of algology. Borger (1894-1936) 

carried out some work on algae in Sweden, Australia, Argentina, Bolivia and China. 

Berger (1898-1936) carried out extensive research on freshwater algae of Sweden 

and examined numerous samples sent to him from collectors of Australia, South 

Patagonia.  Lagerheim (1883-1902) studied the algal flora of Sweden and 

collections from Equador, India and Abyssinia. Lemmerman (1891-1910) 

worked on the algal flora of Germany and collections received from China and 

Paraguay. Nordstedt (1873-1897) described few species of algae from Argentina, 

Patagonia, Cameroon, Newzealand and Australia. A specific study on Cyanophyta 
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was initiated by Borzi (1878 - 1894), De Toni (1888-1905). 

British researchers were also among the pioneers of algal research. G.S. West 

(1899- 1916) and W. West (1889-1909) made an exclusive study on freshwater algae 

and discovered a number of new species and also examined specimens sent to them 

by collectors from Tanganyika, Victoria, Egypt, Southwest Africa, Madagascar, 

West Indies, Ceylon, Burma, Bengal and Madras. Another remarkable contribution 

was made by Fritsch and Rich (1907- 1937) on the freshwater algae of South 

Africa. Strom (1920-1926) described some new species of algae from Turkey, 

Norway and Iceland. 

Interest in Diatoms increased manifold from the very day of its discovery. 

Their taxonomic position has still been unsettled. Being a pioneer worker, Agardh 

(1824) published his work on Diatoms including Desmids. Schutt (1896) divided 

diatoms into two groups Centricae and Pennatae. Islam and Haroon (1975) and 

Islam and Morshed (1985) worked out the taxonomy, systematic and other aspects 

of the group diatom. Krishnamurthy (1954) and Gandhi (1955) have worked on 

diatom flora of India. 

Fritsch (1935 & 1945) studied algae in detail, describing their morphology 

and reproduction in two volumes of his works under the name of “The Structure 

and Reproduction of the Algae”, which was an incredible contribution to the field 

of algology and is considered as one of the most important treasure in the field of 

phycology. Thienemann (1954) studied the tropical freshwater plankton. Bold and 

Wynne (1978) also worked on the structure and reproduction of freshwater algae. 

John et al. (2002) in their book, provided the first modem account and identification 

guide to more than 2200 species of freshwater algae. 
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Coker (1954) studied the ecology of streams, lakes and ponds of United 

States. Lund (1965) studied the ecology of freshwater. Regarding the freshwater 

ecology of algae remarkable contributions had come from many renowned workers. 

Arnold (1969) studied the ecological status of Lake Erie. Bennett (1970) studied the 

ecology of lakes and ponds of New York.  

Algae as indicator of environmental quality are one of the important topics 

in the contemporary world. Prescott (1962), after an extensive study in Michigan 

and Wisconsin reported that blue green algae are rare or absent in lakes with pH 

below 5. Presence of algae as disturbance indicator of biological equilibrium in 

tanks was studied by Fogg et al. (1973).  

Ecology of some freshwater phytoplankton was also studied by Hutchinson 

(1957). While working on ecology of freshwater phytoplankton, Lund (1965) 

described algal productivity in lakes and its related factors.  

Economic value of algae and algal products are uncountable. Algae are very 

useful as food either directly or as food products but still their use are limited. 

Tilden (1935), Johnston (1970, 1976), Dixon (1973) gave extensive account of 

algae used as food and food products. Spirulina has achieved the highest position 

in case of protein content, as it has 60- 70% of protein of its total biomass. Now a 

day’s Spirulina is used for curing of anemia (Takeuchi, 1978), antiviral activity 

(Gustafson, 1989), treatment of nutritional deficiency (Belay et al., 1993). 

Moreover, it is rich in vitamins, minerals and β-carotene, thus truly declared as the 

best future food for mankind by UN at the world food conference in 1979. 
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2.2 National Status 

Phycology in Indian context was started much later than that of world 

standard. Most of the pioneering works were done by British colonial workers. The 

works of Indian authors can be clearly grouped into three periods. During the first 

period i.e. from 1798 to 1854 some classical works like description of seaweed.  

The second period extended from 1858 to 1907. In this period some classic 

and valuable works came from a group of professional workers. Lagerheim (1888) 

described 52 desmids from Bengal. Turner (1883) published an account of “The 

Freshwater Algae of East India” which included detailed contribution of algal dora 

recorded so far. He included 22 species of Myxophyceae, 542 of Desmids. Other 

contemporary phycologists of that period were Hobson (1863), Martens (1871), 

Dickie (1882) and many more. 

It was from 1919 onwards, third phase of algal study started in India where 

Indian phycologists came forward and performed a great deal of appreciable works. 

lyenger (1920-1954) worked a lot on Volvocales, Chaetophorales, Zygnemales and 

Blue green algae of India. lyenger et al. (1940, 1941, 1944, 1981) studied 

morphological details of Cylindrocapsa geminella, polysiphonia platicarpa, 

Microdictyon tenuis. Due to such an immense contribution, he is truly called as 

“Father of Modern Algology in India”. Bruhl and Biswas (1929) was the pioneer 

in studying algae in Eastern India. Bharadwaja (1928-1936) contributed towards 

the knowledge of BGA and he along with his followers established a base of algal 

research at Bananas Hindu University.  Another outstanding contribution came 

from the great Indian algologist Randhawa, who published his works as research 

articles on species of Zygnemaceae, Oedogoniales and Vaucheriaceae. And his 
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monograph on Zygnemaceae is a valuable ethic. Prasad (1952) described some new 

forms of Nostocaceae from river of Baranasi. Krishnamurthi (1954) described for 

the first time the freshwater diatom flora of South India and reported a number of 

new forms. Gandhi (1959, 1960) presented a detail account of diatoms collected 

from Sagar and also the diatom flora of temporary ponds of India and reported many 

new taxa. Desikachary (1959) published his monograph “The Cyanophyta” which 

was an exclusive document for the workers till today. Vasistha (1960) working on 

Myxophyceae of India and reported two new species and one new variety. The 

morpho-taxonomic studies of Eastern Himalayan algal flora have contributed by 

Das (1961), Santra and Adhya (1973, 1976) and Alfred (1978). 

Singh and Saha (1982) described 16 new species of pond diatoms from Bihar. 

Gurudeva et al. (1983) illustrated the systematic position of 72 taxa of desmids and 

eight out of them were new records from India. Hosmani and Bharati (1983) 

described 42 species of Euglenineae from Madgaon. Kou1 et al.  (1983) described 44 

species of algae from Dal Lake in Kashmir, of them eight species were new to India 

and one to world algal database (Scenedesmus longus var naegelli f. srinagari). 

Somashekar (1983) collected 50 desmids, 35 Chlorococcales and 104 blue greens 

from river Cauvery concluding that the polluted stations of river are mostly 

dominated by Cyanophyceae.  

Hedge (1986a) reported five new taxa of desmids belonging to Cosmarium 

corda. Hedge (1986b) added 24 new freshwater pond dwelling desmids to the algal 

flora of Karnataka. Isaacs and Hedge (1989) collected 72 freshwater algae from 

permanent ponds of Kannada dist. of Karnataka. Regarding the contribution to the 

North Indian algal flora the noteworthy literatures have been made by Kant and 
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Anand (1978), Habib (1996, 1997), Kant and Gupta (1998), Singh and Gupta 

(2000), Suseela and Dwivedi (2001), and Mishra et al. (2002, 2005).  

Other than these general topics on algae, many authors contributed a lot on 

algal cytology, physiology, taxonomy, ecology, evolution, productivity, response 

to toxicity, response to environmental changes, role in economy etc. Munawar 

(1970) during his extensive limnological studies on freshwater ponds of Hyderabad 

described the biocenose, distribution and seasonal abundance of unicellular and 

colonial phytoplankton in polluted and unpolluted environment. Zutshi and Vaas 

(1978) studied the limnological studies in Dal Lake. Kiran et al. (1998) carried out a 

comparative water quality assessment of Yediyur and Bannergatta lakes of 

Bangalore. 

Bharati and Hedge (1982) studied the freshwater algae from 52 different 

ponds of Karnataka and Goa and recorded 47 desmids. Chadha and Pandey (1982) 

explored the algal taxa growing in exposed walls of buildings and recorded 24 taxa 

and also noted some peculiar variations on their distributional patterns on different 

kinds of walls.  

Bongale (1987a) studied the distribution of algae in acidic paddy field soils 

of Karnataka and reported 63 species of Cyanophyceae, 17 Chlorophyceae and 26 

Bacillariophyceae which includes seven new taxa of Chroococcales. Patel and Jawale 

(1985) studied the morphological and cytological features of Lychnothamnus 

barbatus (Meyen.) Leonh. Saha (1986) reported 280 algal taxa from freshwater 

ponds of Bhagalpur. Studies on phytoplankton diversity in response to abiotic 

factors in Veeranam Lake in the Cuddalore district of Tamil Nadu was studied 

by Senthilkumar and Sivakumar (2008). Seasonal variation of phytoplankton in a 
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freshwater tank of Maharashtra was studied by Milind and Hujare (2008).  

Many more workers and researchers made contributions to the Indian 

phycology. Prominent contributors were Mishra (1937), Allen (1925, 1928, 1961), 

Kundu (1929, 1934), Dixit (1937), Venkataramana (1953-1957), Desikachary 

(1939-1949),  Vaidya (1963 & 1968), Kodhari (1967), Ramanathan (1964, 1968), 

Prasad and Godward (1963), Prasad and Mehrotra (1970), Prasad and Jain (1973), 

Kant (1971), Patel and Isabella (1974), Verma (1981), Prasad and Srivastava 

(1992), Singh  et al. (1982), Trivedy (1982), Patel and Patel (1982), Jha and Kaushal 

(1983), Mehrotra and Jaitly (1983),  Maity and Santra (1985), Pal and Santra (1985 

& 1987), Prasad and Jaitly (1985), Jha et al. (1986), Prasad and Chowdhury (1986), 

Shukla et al. (1988), Vohra (1991), Rawla and Rattan (1989), Bharati (1990), 

Nirmala et al. (1990) Kant and Vohra (1991), Srivastava and Odhwani (1992), 

Kant and Gupta (1998), Gandhi (1999), Subha and Chandra (2005), Muthukumar et 

al. (2007), Arulmurugan et al. (2010). 

 The variations of algal variety in pure and polluted water bodies were studied 

in India by Seenaya (1972), Rama Rao et al. 1978), Mishra and Saksena (1993) have 

offered the noteworthy contributions towards this field of algae related to aquatic 

pollution. Verma and Dalela (1975) during their study in Kalindi River designated 

Oscillatoria, Spirogyra and Stigeoclonium as pollution marker. Similar results 

were also obtained by other workers during their own study in different aquatic 

systems (Patrick, 1948 & 1965, Rama Rao et al., 1978, Jeeji Bai and Rajendraran, 

1980). Zutshi et al. (1980) made a comprehensive limnological study on nine lakes 

of Jammu and Kashmir and concluded that the tropic evolution of lakes occurred 

due to human interference. 
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Mishra and Saksena (1993) during their studies in Moras river in Madhya 

Pradesh stated that Anabaena, Scenedesmus, Closteriuin, Navicula, Euglena 

gracilis, Phacus were pollution indicator algae. Achaee et al. (1995) studied the 

phytoplankton species diversity in Deeghali beel and recorded 60 genera. 

Ragothaman and Patil (1995) made a study in Narmada Estuary and counted the 

algal number as 60 units/ml to 18000 units/ml which may be due to seasonal 

variation in the extent of agricultural runoff.  

Indian contributions towards the ecology and productivity of freshwater 

bodies started from Roy (1955) who studied the phytoplankton ecology of river 

Hoogly and observer that some species of algae are tolerant to pollution and some 

are very much sensitive. Zafar (1968) studied the ecology of algae in some fish 

ponds of Hyderabad and their physicochemical complex.  

Kumar and Singh (1974) observed that Cyanophyceae and Euglenoid 

flagellates were mostly associated with organically rich water bodies with having 

low oxygen content. Research regarding the ecology of blue green algae was done 

by a number of Indian authors. Munawar (1974) performed limnological studies on 

fresh water ponds of Hyderabad. Kaur et al. (1996) studied the biotic components of 

a fresh water pond in Patiala and confirmed its eutrophic condition. 

2.3 Status in Karnataka  

Hosmani and Bharathi (1982) worked on the waterbodies (Yemekeri pond, 

Keigeri lake and Naggikeri lake) of Dharwad of Karnataka and reported Euglena, 

Phacus, Scenedesmus, Closterium, Pediastrum and Navicula as the most frequent 

genera. Somashekar (1983) recorded 21 genera and 32 species of algae in the river 

Cauvery of Karnataka. Hegde and Bharathi (1986) reported 61 taxa of fresh water 
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algae belonging to 26 genera from Bijapur district, Karnataka. Bharathi and Hosmani 

(1975, 1977, 1982) extensively worked on the limnological aspects of ponds and lakes 

in Karnataka. Considerable work has been done on the use of algae as bioindicators of 

the ecosystem by Hosmani (1973-2014). Giriyappanavar and Patil (2013) used algal 

diversity to assess the state of the lake ecosystem in Karnataka. Patil et al. (2021) 

suggested the use of algal assemblages and multimetric indices and functional 

grouping of algae to asses the health of aquatic ecosystem. 
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Chapter-3 

MATERIALS AND METHODS 

 

3.1 General Topography of the study site 

Kohalli is a village situated in Belagavi district of Karnataka, India. Kohalli Lake located 

in the Kohalli village and is at the distance of 25km from Athani and 100km from 

Chikodi. The total geographical area of village is 2791.23 hectares.  Kohalli has a total 

population of 6,594 peoples. The geographical co-ordinates i.e., latitude of Kohalli 16° 49' 

44" N longitude is 75° 14' 41" E respectively and Elevation-590 meters above mean sea 

level. 

Village name Kohalli, name of the lake–Kohalli lake. Catchment area – 

75.73sq.km, water spread area (hecter) -96.00. Live capacity (Mcft)- 75.73, height of 

lake(mtrs)– 14.40. Discharge capacity (cusecs)-9580. Usage-agriculture, drinking, 

domestic.  

Kohalli lake is a medium sized water body present in the Kohalli village of Athani 

taluk and is located near the Athani-Belagavi road. The lake has a huge stony wall 

towards the eastern part of it, to store huge quantity of water.  

The Lake water was used to drinking purposes but now a days it is exclusively 

used for the domestic purposes like Cattle bathing, for washing clothes and irrigation etc.  
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3.2 Collection and Processing of Sample: 

Composite surface water sampling method from 4 different sites of reservoir was 

followed to reduce variations in qualitative estimates of algal attributes, due to spatial 

variations in habitat conditions (Stevenson and Smol, 2003). The collection of samples 

was done between 7 am to 9 am on first week after every 2 months during the course of 

the study period (September to March). Black plastic carbuoys of one litre capacity were 

used for collecting the samples. For transportation of samples to laboratory, dark 

coloured bag was used in order to avoid the exposure of samples to sunlight, variations in 

temperature. 

Benthic diatom samples were collected from the surface of the rocks, boulders by 

scraping the sample with brush in a plastic tray and stored in glass vials. 

3.2.1 Processing and Preservation of Phytoplanktons:  

Planktonic samples were bought to the laboratory soon after collection and 

preserved by adding Lugol’s Iodine into Glass Column in dark for 48 hours as described 

by Welch (1948) to sediment the Phytoplanktons. The sample was concentrated to 30 to 

50ml with the help of centrifuge. Finally, the planktonic samples were preserved in 50ml 

plastic reagent bottles.  

3.2.2 Processing and Preservation of Benthic Diatoms: 

Benthic diatom samples were processed to remove the dirt and clear the diatom 

frustules by hot HCl and KMnO4 method described by Hasle (1978) and adapted by 

Round et al. (1990). Following are the steps followed during processing: 
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 10ml of sample was taken in a heat-resistant beaker. 

 The beaker was marked clearly with the sample number in several places. 

 Then 10ml of potassium permanganate (KMnO4) solution was added, mixed well 

and was left for 48 hours. 

 Later 10ml of concentrated HCl (32%) was added, taking care by not to inhale the 

gases released. Then covered the beaker with a watch glass and was heated on a 

hot plate at 90 degrees for 1 hour. Later the solution was turned to yellow in 

colour. Proper care was taken to avoid cross contamination of samples during 

violent bubbling while heating with acid. 

 After the oxidation of organic materials, carefully 1ml of hydrogen peroxide was 

added to check if the oxidation process is complete. 

 Then this sample was allowed to cool and was transferred to 10ml centrifuge tube. 

The beakers were vigorously swirled, to re-suspend the diatoms and the stone and 

sand particles were settled down. 

 Then sample was rinsed by centrifuging with distilled water at 1000rpm for 

20mins. 

 Then the supernatant was poured off in a single movement, while not to lose any 

diatom material. 

 Finally, supernatant was decanted and centrifugation was repeated and further 

observation was done. 
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3.3 Identification of Algae: 

For the identification of both the plankton as well as benthic diatoms concentrated 

sample was used. For identification, one drop of sample was taken with the help of 

dropper on a clean glass slide. A clean cover slip was placed over the glass slide so that 

the sample remains intact and free from other particles like dust particles, and the slide 

was observed under the microscope of different magnifications like 10X, 40X and 100X. 

Photomicrographs of the Algae observed were taken. Algal identification was done by 

referring the standard monographs. Desikachary (1959), Phillipose (1967), Prescott 

(1982), Scott and Prescott (1961), Sarode and Kamath (1984), Karthick et al. (2013), 

John et al. (2011), Ramanathan (1964), Iyengar and Desikachary (1981), Randhawa 

(1959), Krishnamurthy (2000). 
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Chapter-4 

RESULTS AND DISCUSSION 

 

A total of 40 species of algae belonging to Bacillariophyceae, Chlorophyceae, 

Euglenophyceae, Dinophyceae, Cyanophyceae were recorded during the present 

investigation. The list of the recorded algal taxa is represented in the Table 4.1 and 

percent contribution of each class of algae from the study site is represented in Graph 

4.1.  Microphotographs of selected algal taxa are represented in Plate 4.1 and 4.2. 
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Fig. 4.1:  Percent contribution of Algal groups in 
Kohalli lake 

Chlorophyceae Bacillariophyceae Dinophyceae

Zygnematales Cyanophyceae Euglenophyceae 
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Table 4.1: List of Algae recorded from Kohalli Lake during present investigation 

Sl. No Algal Taxa 

 Class –BACCILAROPHYCEAE 

1 Achnanthes lanceolata (Breb.) Grun. 

2 Amphora ovalis (Kutz.)  

3 Cyclotella menenghiniana (Kutz.) 
 

4 Gomphonema parvulum (Kutz.) 

5 Gomphonema dharwarensis (Gandhi) 

6 Gyrosigma obtusatum (Sullivant et Wormley) Boyer 
 

7 Gyrosigma acuminatum (Kutz) Rabenhorst 

8 Mastogloia recta (Thwaites ex W. Smith) 
 

9 Cymbella tumida (Brebisson) Van heurck 
  

10 Meridion circulare (Agardh) 

11 Melosira varians (Agardh) 

12 Pinnularia borealis (Hustedt, Kammer, K) 
 

13 Pinnularia viridis (Nitzsch) Ehreberg 

14 Pinnularia amabilis (Krammer) 

15 Pleurosigma langela (Bertalotii Karthik and Kociolek) 
 

16 Planothidium biporomum (Hohn and Hellerman) Lange-Bertolot 
 

17 Fragilleria ungeriana (Grunow) 

18 Frustulia crassinervia (Brebisson) Lange-Bertalot et Krammer 
  

19 Surirella ovalis (Brebisson) 

20 Stauroneis phoenicenteron (Nitzsch) Ehrenberg 
 

21 Cocconeis placentula v. lineate (Ehrenberg) Van. Heurck 
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22 Ulnaria ulna (Nitzsch) Compere 

23 Melosira granulata (Ehrenberg) Ralfs 
 

24 Stauroneis anceps (Ehrenberg) 

25 Rhoicosphenia abbreviata (C. Agardh) Langebertalot 
 

  
Class –CHLOROPHYCEAE 
 

  Order-Volvocales 

26 Eudorina elegans (Ehr.) 

 Order-Zygnematales 

27 Closterium dianae var. bravius 

28 Desmidium aptogonum var. ehrenbergii 
 

29 Cosmarium undulatum (Corda ex Ralfs) 
 

30 Coelastrum astroideum (De Notaris) 
 

31 Dictyosphaerium indicum (M.O.P. lyengar and Ramanathan) 
  

 Order-Chlorococcales 

32 Pediastrum boryanum (Turpin) Meneghini  
  

33 Pediastrum simplex (Meyen) 

34 Scenedesmus costatus (Schmidle)  
   

35 Scenedesmus dimorphus (Turpin) Kutz  

36 Selenastrum gracile (Reinsch) 

 Class-EUGLENOPHYCEAE 

37 Phacus orbicularis (K.Hubner)  

 Class-DINOPHYCEAE 

38 Ceratium hirudinella (O.F.Muller) Dujardin  
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Class –CYANOPHYCEAE 

 Order-Chroococcales 

39 Merismopedia glauca (Ehrenberg) Nagelia 
 

40 
 

 

Microcystis aeruginosis (Lutz. emend. Elekin) 

 

 

Descriptions of the recorded taxa: 

Class –BACCILAROPHYCEAE 

Achnanthes  lanceolata (Breb.) Grun. 

Is a common species which occurs on stalks, epiphytizing filamentous algae. These 
frustules are symmetrical in valve view but not when seen from the side. They are, in 
general, elliptic or fusiform in valve view, undulate-rectangular and bent in girdle 
view. The epivalve shows a pseudoraphe, the hypo valve a raphe. There may be a 
distinctive lateral, horseshoe-shaped clear area in the midregion of the valve which 
has the pseudoraphe. The cells may be free, or more commonly attached by a 
gelatinous stalk to various substrates, sometimes forming packets or filaments. There 
are over 30 species which have been reported from the United States. 

 

Amphora ovalis (Kutz.) 

Frustules in this genus are crescent -shaped in valve view but broadly elliptic with 
truncate poles in girdle view. The raphae present two curved lines near the central 
margin of the valve, the two curves meeting over the central nodule which lies next to 
the central margin of the cell. The cells usually are found lying with the concave 
surface of the hypovalve upper most when viewed under the microscope, but in nature 
occurs with the concave face against the substrate (often filamentous algae) H-shaped 
chloroplast with central bridge, flanked by two conscious droplets, one towards each 
cell apex. 

 

Cyclotella menenghiniana (Kutz.) 

These circular cells are narrowly rectangular in girdle view and often lie parallel with 
one another to form chain or short filaments. In valve view there is a zone of radiate 
costae within the valve margin and a central smooth or finely punctate area. Species 
are planktonic, often occuring with stephanodiscus.  
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Gomphonema parvulum (Kutz.) 

Valves lanceolate, tapering quite sharply to narrow foot poles with bluntly rounded 
but narrow, subrostrate or rostrate head poles, 10-36 µm long, 4–8 µm wide; valve 
shape somewhat variable but cells often possess a clearly rounded pyrenoid; striae 
difficult to resolve in live material, often about 15 in 10 µm.  

 

 Gomphonema  dharwarensis (Gandhi)  

Valves clavate with broadly rounded headpole and narrowly rounded footpole. Axial 
area narrow at the poles, gradually becoming wider towards the center. Central area 
rectangular, expanded unilaterally, with one stria reduced in length and an isolated 
stigma. Raphe lateral, undulate with proximal raphe ends deflected onto the mantle 
.Stria distinctly punctuate, slightly radiate, curved in the center and parallel 
throughout the valve. 

 

  Gyrosigma obtusatum (Sullivant et Wormley) Boyer  

Valves slightly sigmoid, linear-lanceolate with tapering to obtusely rounded ends.  
Axial area and raphae sigmaid. Transverse striae more conspicuous than longitudinal 
striae 

 

Gyrosigma acuminatum. (Kutz) Rabenhorst 

Valves linear – lanceolate at centre, sigmoidly deflected into broad, bluntly rounded 
apices. Raphe slit central; fissures deflected in opposite directions. Terminal fissures 
curved over valve apices. Transverse striae more or less parallel, crossed by 
longitudinal striae that follow curvature of the raphe. 

 

Mastogloia recta (Thwaites ex W. Smith, 1856) 

Two plastids, one towords each pole, consisting of two valve appressed plates 
connected by a narrow bridge containing a pyrenoid. Loculae present on girdle bands. 

 

 

1836



                                                                                                  
Diversity of Algae in Kohalli Lake, Athani 

24 
 

Cymbella tumida (Brebisson) Van heurck 

Valves strongly dorsiventral dorsal margin strongly convex, ventral margi convex, 
always with characteristic swollen or tumid mid-region. Apices protracted, rostrate. 
Axial area narrow, with linear margins. Central area distinct, rounded to rhombic in 
shape. Raphe lateral, proximal endings distinct and ventrally deflecte. A cosmopolitan 
species found in oligo-to mesotropic waters with moderate electrolyte content. Found 
attached to epiphytes. 

 

Meridion circulare (Agardh 1824)  

Cell attached closely by their valve faces to form straight or fan shaped colonies 
heteropolar taxa isopolar, more or less linear in valve view, rectangular in girdle view. 
Prominent ribs across the valves visible in both valve and girdle view. Plastids 
numerous (-18-12), rather irregularly discoid, lying along the valve face. M. Circulate 
(Grevile) C.A.Agardh - often abundant in calcareous springs and streams; particularly 
in the spring in cool water. 

 

Melosira varians (Agardh) 

Cells cylindrical, in girdle view and forming filaments of linked cells.Valve face and 
margin without discernible ornamentation  on the valve face as seen with  light  
microscopy. Vavle mantle is covered by small granules. Melosira varians has more 
lightly silicified cell walls than Melosira lineate. The valve mantle of M.varians is 
relatively thin and straight, as compared to the thick, curved interior mantle of M. 
Lineate. 

 

Pinnularia borealis (Hustedt, Kammer, K) 

 These mostly solitary and free-floating frustules very considerably in shape but  
mostly they are naviculoid with broadly rounded poles in valve view. Some species 
are enlarged in the midregion. The conspicuous feature is the prominent tranverse 
costae or  costae like  striae on either side of a relatively wide, straight axial field. The 
striae open into the cavity of the cell. The raphe in exial field is sigmoid. There are no 
septa. In girdle view the frustules are rectangular with truncate poles. Some species 
have cells which are perhaves the largest among fresh water diatoms.  
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Pinnularia viridis (Nitzsch) Ehreberg 

Valves linear-elliptical to linear with parallel margins and broadly rounded apices 
Axial area narrow, forming a relatively small, linear to elliptical central area. Raphe 
lateral undulate. External proximal raphe ends dilated, and curved to one side. 
Longitudinal lines present at about half the way between the axial area and the 
margins, running the  length of the valve. 

 

Pinnularia amabilis (Krammer) 

Valves linear, with slightly undulated valve outline. Ends broadly capitates without 
distinct shoulders. Raphe narrow and undulate. Proximal raphe ends unilaterally bent.  
Axial area linear, expanding broadly into the central area. Striae curved and radiate. 

 

Pleurosigma langela (Bertalotii Karthik & Kociolek) 

Valves large, sigmod-lanceolate, apices narrow, rounded, curved in opposite 
directions. Axial area narrow, thickened, and forming a weak “S”. Central area 
elliptical with a thick central nodule. Raphe filiform, curved, with internal proximal 
fissures straight. Striae straight, parallel throught, other orientations not notable in 
light microscopy. 

This species   occurs in circumneutral   streams, at low conductivity conditions in 
pristine Streams. 

 

Planothidium  biporomum  (Hohn and  Hellerman) Lange- Bertalot 

Valves are lanceolate with subrostrate apices. Raphe valve has a linear axial area and 
a variable central area. Rapheless valve has a linear- lanceolate axial area and an 
asymmetrical central area containing a hood on the internal valve surface. The raphe 
is straight with expanded external proximal endings. Striae are radiate throughtout in 
both valves. 

 

Fragilleria ungeriana  (Grunow) 

Linear valves with cuneate poles and sub-capitate apices. Well defined hyaline area  is 
present at the centre of the valve, reaching one valve margin only. Striae parallel and 
ghost striae may be visible in the hyaline area. A single labiates process is located 
near the apex of  one end of the valve. 
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Frustulia crassinervia (Brebisson) Lange- Bertalot et Krammer 

Valves lanceolate to elliptical-lanceolate, with apices protracted, rounded. Margins 
are convex and sometimes slightly undulate. Axial area narrow, straight, central area 
not distinguished. Raphe ribs continous, forming a porte-crayon at the ends. Striae 
fine, forming 2patterns of ornamentation, both parallel and perpendicular to axial 
area. 

 

Surirella ovalis (Brebisson)1838 

These boat-shaped or oval cells are usually identified readily by the very prominent 
costae which extend from margin as been in valve view, with a clear, linear region 
along the axis. Some species are spirally twisted. The raphae is marginal in both 
valves. Cells are solitary in both and tychoplankton; are relatively larger diatoms. 

 

Stauroneis phenicenteron (Nitzsch) Ehrenberg 

Valves are lanceolate with broadly rounded, weakly protracted apices. The axial area 
is narrow, widening slightly near the central area. The stauros is rectangular, 
narrowing slightly toward valve margins. Shortened striae may be present in the 
central area. The raphe is lateral with straight and slightly inflated proximal ends. 
Striae strongly radiate near poles and weakly radiate near center. 

 

Cocconeis placentula v.lineata (Ehrenberg) Van Heurck  

Valves relatively flat, elliptical to linear-elliptical in outline. Raphe valve with hyaline 
rim marginally placed, bordered towards the centre of the valve by striae that are 
interrupted near the margin. Axial area vary narrow, with a small, rounded central 
area formed in the centre of the valve. The raphe is straight, filiform and the external 
proximal raphe ends are dilated slightly. Striae are punctuate, composed of dash-like 
areolae and radiate. Occurs in meso-to eutrophic flowing and standing waters. Found 
in abundance on plants, wood and stones 

 

Ulnaria ulna (Nitzsch) Compere  

Valves linear, with margins parallel, tapering to protracted to rostrate apices. Central 
sternum   narrow, straight. Central area transversely expanded rectangular area, nearly 
square in shape. There may be short or "ghost" striae present at the margins of the 
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central area. Striae parallel. A single labiate process is located near the apex of one 
end of the valve 

 

 Melosira granulate (Ehrenberg) Ralfs 1861 

Barrel-shaped frustules are heavily silicified. The valve faces are flat and joined 
together to form long, filamentous colonies. In girdle view, the mantles are unevenly 
thickened internally, creating an undulating appearance. A ring of evenly-spaced 
rimoportulae encircles the mantle, near the valve edge. Several rimoportulae are also 
present on the surface of the valve. striae on the valve face are dichotomously 
branched and radiate from a hyaline central area. Areolae number 13-19 in 10µm.  

 

 Stauroneis anceps (Ehrenberg) 1843  

Semi cells with 2 extended arms at their apices as seen in front view, narrowly elliptic 
or fusiform when seen from the top. The species illustration is an example of those 
members of the genus staurastrum which have arms of semicell directed in 1 plane. 
Most species are euplanktonic in soft-water lakes.  

 

Rhoicosphenia abbreviate (C. agardh) Langebertalot 1980 

Several populations of this species have been observed during the study, but only to 
populations are depicted here. In girdle view, frustules have a bent wedge shape. 
Valves are heteropolar, linear to narrowly clavate with a narrowly rounded head pole 
and attenuated base pole. Valve length varies from 14-52 µm, and the valve width is 
5-7µm. The concave R-valve has a fully developed raphe slits line close to poles. 
Striae on both valves are parallel to weakly radiate throughout the valve length, and 
distantly spaced 9-12 in 10µm.  

 

Class –CHLOROPHYCEAE 

Order-Volvocales 

Eudorina elegans (Ehr.) 

Cells all the same size within the colony, arranged within the periphery of the colonial 
mucilage, but showing a tendency to occur in tiers. This species is most common with 
world-wide distribution, occurs with other colonial volvocales, in both eu-and 
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tychoplankton.  It is differentiated by the colony showing a more definite polarity, 
with the sheath forming lobes at the posterior end.   

 

Order-Desmidinae 

Cosmarium undulatum (Corda ex. Ralfs) 1848  

Cells 30-32 µm wide, 44-46 µm long; sinus deep, narrow, dilated inside; semicells 
angular at base then almost semicircular; apex retuse; margins with 10-12 
undulations; face smooth.  

 

Coelastrum astroideum (De Notaris) 1867  

Coenobia spherical, 4-32-celled, up to about 100 µm in diameter; cells 5-20 x 3.5-20 
µm, with outer wall strongly protruding, connected basally to neighbouring cells but 
without obvious wall projections, often hexagonal in surface view due to mutual 
compression; intercellular the width of the cell. Obovoid spaces often more than half 
the width of the cell.  

 

Dictyosphaerium indicum (M.O.P.lyengar and Ramanathan)1940 

Coenobia consisting of 4, 8, 16, 32 or 64 cells in groups towards periphery of a 
spherical or ovoid mucilaginous envelope; cells spherical, oval to cylindrical, 
obovoid, spindle-shaped, or kidney-shaped, walls smooth or occasionally granulate, 
forming (2-14-celled groups arising terminally on dichotomously or tetrachotomously 
branched, ribbon-like remnants of mother cell walls which radiate from centre of 
colony; chloroplasts parietal, cup-shaped (trough-shaped in longish cells) and 
possessing a single pyrenoid; asexual reproduction by 4 autospores,  more rarely 2 or 
8, released by splitting or occasionally by gelatinization of mother cell wall, the 
spores sometimes remaining attached to wall remnants.  

 

Pediastrum boryanum (Turpin) Meneghini 1840 

Coenobia (16-25-180) µm wide; marginal cells (5-18–30×5-19-21) µm, slightly to 
deeply notched and with two projections; projections lying almost parallel to each 
other, often projections equal to or shorter than cells bearing them; inner cells 6-20× 
(4-22.5) μm, polygonal, without intercellular spaces; walls smooth or granulate. 
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Pediastrum simplex (Meyen) 1829  

Coenobia usually 4, -8, -16, or -32, -128 called 65-250μm across; marginal cell 7-
36μm extending to form a single and gradually tapering projection; inner cells 40-
38μm, 3-5μm side to polygonal, obovoid or spherical, with or without intercellular 
spaces or occasionally with a single central space; cell wall smooth granular or spiny. 

  

Scenedesmus costatus (Schmidle) 1895 

Coenobia flat, consisting of 4 densely packed, distinctly alternating cells in 2 rows; 
cells 4-10 µm wide, 13–19.8µm long, broadly spindle-shaped to ovoid or slightly 
ovoid, with 4-10 longitudinal ridges and bluntly pointed apices each with a nipple-like 
polar thickening.  

 

Scenedesmus dimorphus (Turpin) Kutzing 1833  

Coenobia of 4 linearly or distinctly alternatively arranged cells in 1 or 2 rows; cells 2-
9.4 μm wide, 6-25μm long, broadly spindle shaped, tapering, marginal cells slightly 
outwardly curved but only in subapical part.   

 

 Selenastrum gracile (Reinsch) 1867 

The chloroplast is laminate and parietal, covering most of the wall gracefully curved 
cells occur in clusters of from 4 to 32, with a tendency to have the convex or ‘outer’ 
and ‘inner’ walls of the crescent are more nearly equal than in the somewhat similarly 
shaped cells of Kirchneriella, a genus which has cells irregularly arranged within a 
gelatinous envelope.  Five species are commonly found in the United States, mostly 
differentiated by size of cell and degree of curvature. Mixtures of algae from shallow 
water often include Selenastrum but they may occur in the euplankton. 

Class–ZYGNEMATOPHYCEA 

Closterium diane var. bravius 

This is one of the placoderm desmids in which there is no incision or sinus in the mid 
region. The wall is in two sections, however, and the cell contents are arranged as two 
semicells, with a chloroplast in each. Whereas some species may be nearly straight, 
Closterium is characteristically bowed or crescent-shaped, sometimes inflated in the 
midregion, and some times with the concave and convex margins showing different 
degrees of curvature. The poles may be narrowed to fine points or may be broadly 
rounded. 
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 Desmidium aptogonum var. Ehrenbergii 

Cells 21-31µm wide, 13-19µm long, moderately constricted with an acute, open 
sinus; 15-24.5µm wides; semicells transverly oblong with small inflation on each side 
of isthmus beyond with lateral margins are slightly concave then converging to apex, 
21-24µm wide; apices concave in mid-region but at each angle form moderately long 
connecting processes producing a distinct cavity between adjacent cells; in vertical 
view mostly 3-4 angular. 

 

Class-EUGLENOPHYCEAE 

  Phacus orbicularis (K.Hubner) 1886 

Cells 39-46, wide ,50-80 long, orbicular to broad ovoid in outline; anterior end 
slightly narrowly rounded; posterior end broadly ended with the short curved tail –
piece; apical groove nearly full length of cell pellicle longitudinally and roughly 
striated, short transverse striae present; paramylon of 1-2 disc –or circular plate- like 
bodies; flagellum same length as cell. Probably cosmopolitan stagnant mineralized, 
mildly polluted and humic waters in ponds, swamps, ditches and lakes, also in 
brackish water; indicator of clean and mildly polluted water. 

 

Class-DINOPHYCEAE 

 Ceratium hirudinella (O.F.Muller)  Dujardin 1841  

Cells broadly or narrowly spindle shaped depending on degree of horn divergence, 
strongly dorsoventrally flattened, 28-55 um wide, 40-450 µm long, one apical and 2 
or 3 antapical horns; epitheca with distinct shoulders just above cingulum and 
tapering to a long horn; hypotheca broad and short, divided into 2-3 posterior horns; 
cingulum narrow; plates smooth and with net-like ornamentation on cell body, 
coarsening on horns. 
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Class-CYANOPHYCEAE 

Merismopedia glauca (Ehrenberg) Nageli 1845  

Colony up to 64 cells, regularly and quite densely packed. Margin of mucilage 
distinct, Extending slightly beyond outer cells. Cells spherical, widely ellipsoidal or 
(after division) hemispherical, 3-6 µm diameter; cells often rather pale and sometimes 
pinkish. 

 

Microcystis aeruginosa (Lutz. emend. Elekin) 

This species is a frequent component of water blooms, especially in lake with 
eutrophic characteristics, although it is common to a great variety of aquatic. The 
tendency to float high in the water results in the formation of large, microscopic clots 
and floating crusts which develop as the plants push each other above the surface. 
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Chapter-5 

CONCLUSION 

 

The present investigation to explore algal diversity of Kohalli Lake, Karnataka was 

conducted to assess its present ecological status. 

Belgaum district provides an excellent topography with a large number of lakes 

and ponds, both natural and man-made, throughout its extension. Each of these habitats 

differ in size and shape, usage pattern and support exclusive aquatic vegetation. To 

justify the hypothesis, Planktonic as well as Benthic algae were collected from the study 

site over a period of 6 months. Appropriate methods were used for the collection, 

preservation, identification and enumeration of the algae.  

Phytoplankton form the life communities and play a significant role in lake 

ecosystems. Members of the Bacillariophyceae contributed (62.5%). The distribution of 

algae enables us to learn peculiarities of sensitive communities to the environment. Long 

term studies on plankton component in relation to fluctuations of water quality 

parameters is useful in developing and evaluating significant ecological indices. The 

present study recorded 40 algal taxa. Bacillariophyceae and Chlorophyceae showed a 

marked appearance whereas Cyanophyceae, Dinophyceae, and Euglenophyceae were 

poorly represented by the habitat. 

The levels of degradation of the aquatic habitat was found to be moderate.  Algal 

genera Gyrosigma, Amphora, Scenedesmus are the common indicators of organic 
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pollution. Diatoms serve as excellent tools when conservation strategies are to be 

developed.  

The outcome of the study on Reservoir at Kohalli Lake, Karnataka clearly depicts 

enormous diversity of algae representing slightly high level of pollution probably due to 

addition of minerals in water from the catchment area. Further long-term monitoring 

using algal assemblage data is required to plan the conservation strategies for the lake.   

The outcome of the study on Phycodiversity of Kohalli Lake, Karnataka clearly 

depicts enormous diversity of algae representing the high level of inorganic pollution 

presently. Further long-term monitoring using algal assemblage data is required to plan 

the conservation strategies for the lake.   
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India is one of the mega-diversity countries along with Australia, Brazil, 

China, Columbia, Ecuador, Indonesia, Madagascar, Malaysia, Mexico, Peru and Zaire 

which holds together about 70 percent of its total flowering plants diversity (Mc 

Neely et al.,1990). The richness of biodiversity is chiefly due to a diverseabiotic and 

biotic environment. Geographically, India is covering about 329 million ha of land 

and its coastline stretches to over 7,000 km, which constitutes all kinds of climate 

from hot arid in Thar Desert to arctic in the Himalaya with all intermediate gradations 

occur here. Hence India can be divided into eight distinct-floristic-regions, namely, 

the western Himalayas, the eastern Himalayas, Assam, the Indus plain, the Ganga 

plain, the Deccan, Malabar and the Andamans (Research Reference and Training 

Division, 2010).  

There is a global attention for evaluating the status of living organisms 

belonging to various groups and conserving their diversity. All life is depending upon 

the genetic code; all forms have life evolved by natural selection and all life is 

connected to each other. There is no exact estimation regarding the total number of  

species in the world, although the sum of recordednumber exceeds 1.7 million. 

Among the different organisms, the plants are the important source for the conversion 

of solar energy andit act as suppliers of food, oxygen and a host of many more 

important products. Hence it is more essential to prepare comprehensive databases of 

plants and their constituents. The mainrequirements for an inventory are correct 

identification, nomenclature, description and its environmental status. 

As stated that, India is one of the 12 centres of mega-diversity in the world and 

encompass of 17,500 flowering plant species. It exhibits a wealth of complex and 

diverse ecosystems with a great deal of variation (Venu, 1998, Kotresha and 
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Kambhar, 2016). It accounts for 8% of the global biodiversity with only 2.4% of the 

total land area in the world (Singh et al., 2011). 

We know that plants are one of the major components of biodiversity. Thus, 

thorough investigation of our flora has become an urgent necessity not only an 

essential resource for human well-being and ecological importance of biodiversity but 

also of accelerated genetic erosion occurring as consequence of destruction of the 

forest and other habitat (Manilal, 1998; Sumeetet al., 2010; Talukdar&Talukdar, 

2012). Inventory is a continuous process of searching and re-examining the earlier 

findings. Inventory only will identify the key issues of management for these precious 

resources that are not fixed and will certainly vary with time and space (Yadav 

&Sardesai, 2000).  

For this reason, detail information of the known local plant species from 

surrounding area is essential. The information is important as it allows us to prevent 

or avoid the prospective chances of biodiversity loss and to plan future policy for the 

protection of our environment.  

The present study was undertaken for the following objectives; 

 Collection, identification and inventorisation of the flowering plants in the 

Jaladurg area. 

 To find out the rare, endangered and endemic plants. 
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2.1 Study area in general 

Raichur is a city municipality in the district of Raichur in the India of 

Karnataka Raichur, located between Krishna and Thungabandra rivers, is the 

headquater of raichur district. It is located 411 km from the state capital Banglore. 

              Raichur is located at 16.25 N 76.42 E on Deccan pleteau. It has an average of 

400 meter (1312 ft). The summer get really hot in this region with temperature going 

beyond 40
0
C .It receives rainfall during the months between May to August. Overall, 

the region is warm and humid during most part of the year. 

 

 

2.2 Soil 

The 1543 Sq. kms of geographical area of Raichur district is presence of the 

sandy soil texture class. 38.53 percent of entire geographical area of the taluk. This 

type of soil texture class is observed in the areas of Lingasur, Mudgal, Hatti, Naranpur 

rural, Halbavi, Sunkal, Janganagaddi, Hanchinal, Ammapur, Bachihal of Raichur 

district. 1543 Sq. kms, which accounts for 70.47 percent of geographical area of the 

taluk is under clayey soil texture class and it is noticed. 

 

2.3 Climate 

The climatic condition in the Raichur district is characterized by general 

dryness except during the mansoon seasons. The region has hot summer with 

exception of  which is very moist during June to September. The district is broadly 

divided into three parts on the basis of differences in the rainfall and temperature. The 

western part has the more rainfall and comparatively more moisture conditions. The 
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middle part has the rainfall moisture conditions in medium nature while the eastern 

part has least rainfall and dry climatic condition.Though there are sufficient rainfall 

and favourable climate, mostly foodgrain crops are cultivated in the western part only 

because of lack of fertile land. Middle part is having fertile land, water supply and 

climatic conditions. Due to this almost all types of crops are cultivated in this area. In 

the eastern part, rainfalls are limited, climate is dry but due to the existence of fertile 

land and sufficient irrigation facilities, different suitable crops are cultivated. 

Productivity is more in middle part of the district. (This experience reveals that the 

simultaneous existence of fertile land and favourable climatic conditions are 

necessary for rapid agricultural developments.) 

 

2.4 Average Weather  

In District, the wet season is warm, oppressive, windy, and overcast and the 

dry season is hot and partly cloudy. Over the course of the year, the temperature 

typically varies from 61°F to 98°F and is rarely below 56°F or above 102°F. 

 

2.5 Temperature 

The hot season lasts for 2.5 months, from March 8 to May 22, with an average 

daily high temperature above 94°F. The hottest day of the year is April 19, with an 

average high of 98°F and low of 72°F. 

The cool season lasts for 2.9 months, from June 21 to September 16, with an 

average daily high temperature below 83°F. The coldest day of the year is January 1, 

with an average low of 61°F and high of 84°F. 

2.6 Rain fall 
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The normal rainfall in the Raichur district is 820.4 mms. Thereare 8 

Rainguage stations in the entire district. About 45% of the annual rainfall is received 

during the monsoon months from June to September. July being generally the rainiest 

month. 

 

2.7 River system  

The river system of the taluka consists of The Krishna, Doni, Lingasur kere, 

Narayanpur Dam. None of these are navigable. Krishna the premier river of south 

India, flows for the length of 15 km in the northern part of Raichur district. 
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3.1 Past work in India 

In India, notable systematic botanical investigationwas started by Van Reede (1678-

1683) who published work on Indian plants in his monumental work „Hortus Indicus 

Malabaricus’.Major contributions in the southern region of Peninsular India were 

made by Louis Theodore Leschenault, W. Roxburgh and Robert Wight. Icones 

Plantarum Indiae Orientalis(1838-1853) and Illustration of Indian Botany (1840) is 

the most important contributions made by Wight.Together with Arnott he published 

Prodromus Florae Peninsulae Indiae Orientalis (1834) in which several new taxa 

were described.  

The Flora Sylvatica of South India (1869-1874) and Icones Plantarum Indiae 

Orientalis (1868-1874) were contributed by Beddome who extensively collected the 

plants from Madras presidency and Eastern Ghats.Further,Flora of British India made 

by Hooker et al. (1872-1897) exhibited floristic wealth of British India in seven 

volumes. Subsequently, Cooke (1901-1908), Talbot (1909-1911) and Gamble (1915-

1936) published the „Flora of Presidency of Bombay’, ‘Forest flora of Bombay 

Presidency and Sind’ and ‘Flora of the Presidency of Madras’ respectively.In addtion 

Blatter & McCann (1935) published Grasses of Bombay and Bor (1960) published 

Grasses of Burma, Ceylon, India and Pakistan respectively were made great 

contribution to documentation of this land. 
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3.2 Major floristic study in Karnataka 

The work of Buchanan-Hamilton (1807) seems to be a pioneering work in 

Karnataka. Buchnan-Hamilton explored the area and given an account of Mysore 

plants (now Karnataka State). His observation waspublished in 1807 in two volumes 

entitled “A Journey from Madras through the countries of Mysore, Canara and 

Malabar”. 

In the last few decades, a quite numbers of floras were published on different 

regions of Karnataka. The detailed study of Flora of Karnataka was published by 

Saldanha and his associates in two volumes (1984 & 1996). In addition to this, in the 

same year Sharma et al. (1984) published The Flora of Karnataka Analysis. It is 

simply a check list of Karnataka State based on BSI herbarium. Later, Flora of 

Eastern Karnataka was published by Singh (1988) which covered eastern districts of 

Karnataka. It includes Bellary, Bidar, Bijapur, Chitradurg, Gulbarga, Kolar, Raichur 

and Tumkur districts. The recent detailed study of Sedges of Karnataka (Cyperaceae) 

brought out by Prasad & Singh (2002). It was followed by the number of regional 

floras in different districts of Karnataka. The Flora of Bangalore districtby 

Ramaswamy&Razi (1973) comprises about 979 spp. of flowering plants. Flora of 

Hassan district by Saldanha & Nicholson (1976), Flora of Chikmagalur district by 

Yoganarasimhan et al. (1977), Flora of Coorg (Kodagu) by Keshava Murthy 

&Yoganarasimhan (1990), Flora of Gulbarga districtby Seetharam et al. (2000) 

documented about 600 spp. of flowering plants belonging to 101 families, Flora of 

Shimoga district by Ramaswamyet al. (2001). Flora of Udupidistrict by Bhat (2003) 

described 1242 spp. of flowering plants belonging to 694 genera and 171 families. In 

2004, Flora of Davangere district by Manjunatha et al. documented total of 861 plants 

spp. belonging to 498 genera and 112 families.Kunnur (2009) explored the 57 
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Malvaceous taxa from different districts of Karnataka, of these 57 few plants have 

been recorded for the state. In most recently, Kotresha and Kambhar(2016) published 

Flora of Gadag district, which comprising of 815 species of flowering plants 

belonging to 518 genera and 113 families.More than 800 species belonging to 400 

genera and more than 100 families are described. In 2018, the flora of Bidar published 

by Seetharam et al., which includes more than 800 species belonging to 400 genera 

and more than 100 families were described. 

 

3.3 Major floristic study in Raichur 

With reference to the present area, exploration was made for survey for the 

floral components of Raichur was very much limited. Around 158 plant species 

belonging to 39 families of Angiosperms, 04 species of  Pteridophytes, 03 species of 

Bryophyte, were collected and recorded from the rocks and fort walls from Raichur 

fort Shrishail et al., (2020). The district comprises have scrubby vegetation 

throughout the area. Similarly, a 125 plant species belonging to 45 families both 

lower and higher plants were reported from forts of  Hyderabad Karnataka region 

including Raichur (Shrishail et al., 2009). This was followed by plant species 

diversity in Kolanki hills of Raichur, Karnataka, India. A total 39 species and 38 

genera belonging to different 26 families have been recorded. The study was indicated 

that number of plants was highest in the rainy season and lower in the summer season. 

Hill flora shows very poor representation of monocotyledons. It was interestingly 

noted that the Fabaceae members are dominant followed by Acanthaceae, 

Convolvulaceae and Euphorbiaceous (Prashant Kumar, 2020). 

Subsequently, another work was done on the plant species diversity in 

Mallikarjun Rocky hills of Raichur, Karnataka, India. The plant species diversity was 
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mainly relevant to the change of climate of the area. The study investigated the status 

of plant species diversity in Mallikarjun rocky hills of Raichur. A total 41 species 

belonging to 41 genera and 29 families have been recorded. The Rocky hill flora 

shows very rich representation of dicotyledons (35) as compared to monocotyledons 

(06) (Prashant Kumar, 2020). With this background, it was observed that, there is no 

comphrensive record on the flowering plants of Jaladurg fort area and therefore, the 

present study is undertaken to know the regional diversity of the flora in the study 

area. 
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The plant specimens were collected (in duplicate) throughout the study area, 

between November 2020 and July 2021. On the spot some observations were noted in 

the field notebook, such as habit, habitat, colour of flower and local names. 

Photographs of the fresh flower, twigs etc. were made the collection with mobile 

photos. Collector number was given to each specimen. The collected specimens were 

identified with aid of floras (Cooke, 1901-1908, repr. ed. 1958; Talbot, 1909 & 1911; 

Blatter & McCann, 1935, repr. ed. 1984; Saldanha, 1984; and Saldanha, 1996, Yadav 

and Sardesai, 2000).   

 Besides these floras adjacent districts flora also been used (Seetharam et al., 

2000; Kotreasha and Kambhar, 2016, Seetharamet al., 2018).In addition to this some 

of the pictorial field guides were used (Ingalhalikar, 2005; Ingalhalikar, 2007).  

 The nomenclature of the taxa was updated with the most recent available 

monographs, revisionary works and recent published floras.A checklist has been 

prepared with their botanical name; distinguish characters, flowering and fruiting 

time, origin of the taxa and collection number. 

Precautions were taken to protect herbarium specimens from damage. Insect 

repellent such as Paradichlorobenzene (Lawrence, 1951) kept in small quantities in 

herbarium cabinet and sprayed a weak solution of Mercuric Chloride (0.1% HgCl2) on 

the specimens to control the fungal attack (Ravindranath&Premnath, 1997). The 

specimens were deposited in the Herbarium Post Graduate Department of Studies in 

Botany, Basavaprabhu Kore College, Chikodi. 
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                                                                                                                CHAPTER 5- RESULTS 

 

In the present work a total of 71 taxa, belonging to 57 genera and 25 families of angiosperms have been collected and represented in a 

Table 1.  

Table 1. Checklist of Flowering Plants of Jaladurg forest Raichur. 

Sl. 

No. 

Botanical Name Family Habit Habitat Flowering and 

Fruiting 

Coll. 

No. 

1 Abelmoschus ficulneus (L.) Wt.& 

Arn.  

MALVACEAE Herbs Dry forests and open areas August to 

December 

052 

2 Abrus precatorius L. FABACEAE  Climbers Frequent in hedges and on 

bunds 

September to 

January 

025 

3 Abutilon indicum (L.) Sweet MALVACEAE Herbs Dry forests and open areas August to 

February 

053 

4 Abutilon pannosum (Forst. f.) 

Schlect.  

MALVACEAE Herbs Dry forests and open areas July to December 070 

5 Acalypha indica L.  EUPHORBIACEAE Herbs Open areas and wastelands July to December 026 

6 Achyranthes asper L. AMARANTHACEAE Herbs Open areas and wastelands September to 

December 

001 

7 Aerva javanica (Burm.f.) Juss AMARANTHACEAE Herbs Frequent in hill slopes August to 

December 

027 

8 Agave americana L. ASPARAGACEAE Herbs Dry deciduous and scrub forests July to September 054 
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Sl. 

No. 

Botanical Name Family Habit Habitat Flowering and 

Fruiting 

Coll. 

No. 

9 Albizia amara (Roxb.) Boiv. MIMOSACEAE Trees Dry deciduous forests and along 

roadsides 

April to August 028 

10 Anisomeles malabarica (L.) 

R.Br. ex Sims 

LAMIACEAE Herbs Open areas and gravelly slopes September to 

December 

002 

11 Argemone mexicana L.  PAPAVERACEAE  Herbs Open forests and wastelands Throughout year 029 

12 Aristida adscensionis L. POACEAE Herbs Grasslands and open areas August to January 055 

13 Barleria prionitis L. ACANTHACEAE Herbs Open areas and gravelly plains October to 

February 

030 

14 Calotropis gigantea (L.) Dryand APOCYNACEAE Shrubs Open areas and wastelands June to October 003 

15 Catunaregam spinosa (Thunb.) 

Tirveng. 

RUBIACEAE Shrubs Dry deciduous forests May to September 031 

16 Chloroxylon swietenia DC. FLINDERNIACEAE Trees Dry deciduous forests March to June 056 

17 Cleome aspera J. Konig ex DC. CAPPARACEAE Herbs Seasonal grasslands and 

wastelands 

July to September 032 

18 Coccinia grandis (L.) voigt CUCURBITACEAE Climbers Open areas and in cultivated 

field 

March to January 004 

19 Commelina diffusa Burm.f. COMMELINACEAE Herbs Open areas and in cultivated 

field 

July to December 057 

20 Commelina forskaolii Vahl COMMELINACEAE Herbs Open areas and wastelands September to 

December 

033 

21 Cryptostegia grandiflora R. Br.  APOCYNACEAE Shrubs Open areas and wastelands August to 

December 

058 

22 Euphorbia nivulia Buch.-Ham. EUPHORBIACEAE Shrubs Frequent in hill slopes July to December 005 

23 Guilandina bonduc L.  FABACEAE  Shrubs Dry deciduous forests and along 

roadsides 

June to February 034 

24 Gyrocarpus americanus Jacq.  HERNANDIACEAE  Trees Deciduous forests August to January 006 
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Sl. 

No. 

Botanical Name Family Habit Habitat Flowering and 

Fruiting 

Coll. 

No. 

25 Hibiscus lobatus (Murray) 

Kuntze 

MALVACEAE Herbs Seasonal grasslands and open 

areas during rainy season 

July to October 035 

26 Hibiscus panduriformis Burm.  MALVACEAE Herbs Seasonal grasslands and open 

areas during rainy season 

July to October 007 

27 Indigofera linnaei Ali FABACEAE  Herbs Grasslands, gravelly plains and 

wastelands 

June to January 036 

28 Ipomoea carnea Jacq. CONVOLVULACEAE Shrubs In lakes, muddy places and 

wastewater damp. 

July to January 059 

29 Ipomoea obscura (L.) Ker-gawl.  CONVOLVULACEAE Climbers Open areas and wastelands December to 

April 

008 

30 Ipomoea parasitica (Kunth) G. 

Don 

CONVOLVULACEAE Climbers Open areas and wastelands December to 

April 

037 

31 Ixora  araborea  Roxb.  RUBIACEAE Shrubs Open areas and wastelands May to September 060 

32 Jatropha curcas L. CUCURBITACEAE  Shrubs Dry deciduous forests and along 

roadsides 

April to 

December 

009 

33 Jatropha glandulifera Roxb. EUPHORBIACEAE Herbs Dry deciduous forests and along 

roadsides 

September to 

January 

038 

34 Jatropha gossypiifolia L.  EUPHORBIACEAE Herbs Dry deciduous forests, open 

areas and wastelands 

September to 

January 

010 

35 Justicia simplex D. Don ACANTHACEAE Herbs Open areas and wastelands July to December 039 

36 Lagascea mollis Cav. ASTERACEAE Herbs Open areas and wastelands Throughout year 061 

37 Lantana camara L. VERBENACEAE Shrubs Common in open forests and 

wastelands 

Thoughout year 011 

38 Lapidagathis cristata Willd. ACANTHACEAE Herbs Frequent in hill slopes August to January 040 

39 Lepidagathis mitis Dalzell ACANTHACEAE Herbs Dry deciduous forests, open 

areas and wastelands 

July to October 012 
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Sl. 

No. 

Botanical Name Family Habit Habitat Flowering and 

Fruiting 

Coll. 

No. 

40 Leucas aspera (Willd) Link LAMIACEAE Herbs Open areas and westlands September to 

February 

041 

41 Leucas martinicensis (Jacq.) 

R.Br. 

LAMIACEAE Herbs Dry deciduous forests and along 

roadsides 

July to September 062 

42 Martynia annua L.  MARTYNIACEAE Herbs Open areas and wastelands June to December 013 

43 Mesophaerum suaveolens (L.) 

Kuntze 

LAMIACEAE Herbs Open areas and wastelands June to December 042 

44 Mimosa hamata Willd.  FABACEAE  Shrubs Deciduous forests July to October 063 

45 Parthenium hysterophorus L.  ASTERACEAE Herbs Common in all habitats Throughout year 014 

46 Pavonia zeylanica (L.) Cav. MALVACEAE Herbs Frequent in hill slopes July to December 064 

47 Pergularia daemia (Forssk.) 

Chiov 

APOCYNACEAE Climbers Open areas and wastelands June to March 043 

48 Peristrophe paniculata (Forssk.) 

Brummit. 

ACANTHACEAE Herbs Dry deciduous forests, open 

areas and wastelands 

July to December 065 

49 Phyla nodiflora (L.) Greene VERBENACEAE Herbs Around dried water bodies October to May 015 

50 Physalis minima L. SOLANACEAE Herbs Open areas and wastelands September to 

December 

044 

51 Priva cordifolia (L.f.) Druce VERBENACEAE Herbs Dry deciduous forests and along 

roadsides 

July to December 066 

52 Rhynchosia minima (L.) DC.   FABACEAE  Climbers Grasslands and open areas July to January 016 

53 Rostellularia procumbens (L.) 

Nees 

ACANTHACEAE Herbs Gravelly plains and wastelands August to 
November 

045 

54 Rotula aquatica Lour. BORAGINACEAE Herbs Rare and Frequent in hill slopes May to September 017 

55 Sarcostemma acidum (Roxb.) 

Voigt 

APOCYNACEAE Climbers The valleys and sub tropical 

mountains 

July to December 046 

56 Senna auriculata (L.) Roxb. FABACEAE  Shrubs Deciduous forests and open  July to February 018 
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Sl. 

No. 

Botanical Name Family Habit Habitat Flowering and 

Fruiting 

Coll. 

No. 

areas 

57 Senna siamea (Lam.) H.S.Irwin 

& Barneby. 

FABACEAE  Trees Open forests and Wastelands April to February 047 

58 Senna tora (L.) Roxb. FABACEAE  Herbs Open areas and wastelands  July to April 067 

59 Senna uniflora (Mill.) H.S.Irwin 

& Barneby 

FABACEAE  Herbs Open areas and cultivated field August to 

December 

019 

60 Solanum lycopersicum L.  SOLANACEAE Herbs Open areas and cultivated field June to December 048 

61 Solanum xanthocarpum Schrad.  SOLANACEAE Herbs Grasslands and open areas Thoughout year 068 

62 Spermacoce articularis L.f. RUBIACEAE Herbs Open areas and seasonal 

grasslands 

August to 

November 

020 

63 Tephrosia purpurea (L.) Pers. FABACEAE  Herbs Open areas and wastelands July to December 049 

64 Thespesia populnea (L.) Sol. ex. 

Corr.  

MALVACEAE Trees Open areas and wastelands Throughout year 021 

65 Tinospora cordifolia (Willd.) 

Hook.f. & Thoms.  

MENISPERMACEAE Climbers Open areas and deciduous 
forests 

January to July 050 

66 Tribulus terrestris L. ZYGOPHYLLACEAE Herbs Open areas and wastelands October to 

December 

022 

67 Tridax procumbens L.  ASTERACEAE Herbs Open areas and wastelands Throughout year 069 

68 Triumfetta malabarica Koen. ex 

Rottb. 

MALVACEAE Herbs Frequent in hill slopes July-January 023 

69 Wrightia tinctoria R. Br.  APOCYNACEAE Trees Dry deciduous forests February to 

November 

051 

70 Xanthium strumarium L. ASTERACEAE Shrubs Open areas and wastelands Throughout year 024 
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Figure 2. Family-wise distribution of species 

 

 

Figure 3. Habit-wise distribution of species 
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In the present work a total of 70 taxa, belonging to 57 genera and 25 families 

of angiosperms have been collected and described from study area.  

Out of 25 families, the first 7 dominant families constitute 41 species (57%), 

of these Fabaceae 10 spp. (14%) is the leading family followed by Malvaceae with 8 

species (11%), Acanthaceae 6 spp. (8%), Apocynaceae 5 spp. (7%), Asteraceae  4 spp 

(6%), Euphorbiaceae 4 spp. (6%), Lamiaceae 4 spp. (6%), Convolvulaceae 3 spp. 

(4%), Rubiaceae 3 spp. (4%),   (Figure 2). 

Dominance of these families is due to their adaptability to the arid climatic 

condition. Most of these families have a large number of herbs (Kambhar and 

Kotresha, 2011). The remaining families are Solanaceae and Verbenaceae has 3 spp. 

each. Commelinaceae, Cucurbitaceae, has 2 spp. each. Borangiaceae and Capparaceae 

has 1 spp. each. Flinderniaceae, Hernandiaceae, Martyniaceae has 1 spp. each. 

Menispermaceae, Mimosaceae, Papaveraceae and Poaceae and Zygophyllaceae has 1 

spp. each.  

An analysis on the life form composition of plant species of the study area 

reveals that majority of the plant species are herbs predominate with 47 species (64%) 

followed by trees with 6 species (8%), climbers with 8 species (11%) and shrubs with 

12 species (17%) (Figure 3). The herbs get physiological maturity soon and produce 

the progeny in a couple of months in comparison to trees and shrubs that need a 

longer time to mature. The greater tolerance to harsh conditions could result in the 

predominance of herbs (Kambhar and Kotresha, 2011, Kambhar, 2012). 

The main component of being Albizia amara (Roxb.) Boiv., Gyrocarpus 

americanus Jacq., Senna siamea (Lam.) H.S.Irwin & Barneby. Thespesia populnea 

(L.) Sol. ex. Corr. 
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The shrubs occurring all over the area are Calotropis gigantea (L.) Dryand is 

dominantly spreading in the area , which is associated with the Lantana camara L. 

being found.   

The climbers found within the area are quite distinct. Some of the common 

plants are Abrus precatorius L., Rhynchosia minima (L.) DC., and Ipomoea parasitica 

(Kunth) G. Don. 

The common herbs occurring all over the area are Aerva javanica (Burm.f.) 

Juss, Argemone mexicana L., Commelina diffusa Burm.f. , Phyla nodiflora (L.) 

Greene, Tribulus terrestris L. Some frequently seen species are Pavonia zeylanica 

(L.) Cav. and  Lepidagathis cristata Willd. The species like Leucas martinicensis 

(Jacq.) R.Br. Jatropha glandulifera Roxb. and Justicia simplex D. Don., are 

sporadically occur in the forest. In monsoon season the species Commelina forskaolii 

Vahl & Lagascea mollis Cav. Some rarely occurring herbs or climbers in the forest are 

Ipomoea parasitica (Kunth) G. Don., Triumfetta malabarica Koen. ex Rottb.   

With reference to the present area, exploration was made for survey for the 

floral components of Raichur was very much limited. Around 158 plant species 

belonging to 39 families of Angiosperms, 04 species of  Pteridophytes, 03 species of 

Bryophyte, were collected and recorded from the rocks and fort walls from Raichur 

fort Shrishail et al., (2020). The district comprises have scrubby vegetation throughout 

the area. Similarly, a 125 plant species belonging to 45 families both lower and higher 

plants were reported from forts of  Hyderabad Karnataka region including Raichur 

(Shrishail et al., 2009). This was followed by plant species diversity in Kolanki hills 

of Raichur, Karnataka, India. A total 39 species and 38 genera belonging to different 

26 families have been recorded. The study was indicated that number of plants was 

highest in the rainy season and lower in the summer season. Hill flora shows very 
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poor representation of monocotyledons. It was interestingly noted that the Fabaceae 

members are dominant followed by Acanthaceae, Convolvulaceae and 

Euphorbiaceous (Prashant Kumar, 2020). 

Subsequently, another work was done on the plant species diversity in 

Mallikarjun Rocky hills of Raichur, Karnataka, India. The plant species diversity was 

mainly relevant to the change of climate of the area. The study investigated the status 

of plant species diversity in Mallikarjun rocky hills of Raichur. A total 41 species 

belonging to 41 genera and 29 families have been recorded. The Rocky hill flora 

shows very rich representation of dicotyledons (35) as compared to monocotyledons 

(06) (Prashant Kumar, 2020). With this background, it was observed that, there is no 

comphrensive record on the flowering plants of Jaladurg fort area and therefore, the 

present study is undertaken to know the regional diversity of the flora in the study 

area. This will serve as a database for regional students, especially for undergraduate 

students even postgraduate students, botanists, ecologists, foresters, and those who are 

interested in the flowering plants of the forest. 
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Introduction:  

Pulses play an important role in Indian agriculture for sustainable production, 

improvement in soil health and environmental safety. India is the largest producer and also 

consumers of pulses in the world and found that it is a cheaper source of protein to overcome 

malnutrition among human beings. Pulses contain a high percentage of quality protein nearly 

three times as much as cereals (Umadevi and Ganesan, 2007). Chickpea, Cicer arietinum L., 

is a member of the legume, pea or pulse family, “Fabaceae” also called Leguminosae, this 

family of flowering plants is one of the largest plant families and includes such important 

plants as beans, peas, peanuts, lupines, alfalfa, clover, and acacia, and many others. 

Taxonomic Hierarchy of Cicer arietinum L.  

Kingdom:  Plantae 

Subkingdom:  Viridiplantae 

Infrakingdom:  Streptophyta 

Superdivision:  Embryophyta 

Division:  Tracheophyta 

Subdivision:  Spermatophytina 

Class:  Magnoliopsida 

Superorder:  Rosanae 

Order:  Fabales 

Family:  Fabaceae 

Genus:  Cicer L. 

Species:  Cicer arietinum L. 

(Source: 

https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=26537#

null)  

The chickpea is considered the third most important pulse in the world, being widely 

grown in many subtropical and warm-temperate regions. It is widely cultivated for its 

typically yellow-brown, pea like seeds. The name also is used for these edible seeds, which 
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form in short pods and are popular in various cuisines. The light brown coloured pulse is 

considered to be a good source of protein. About 90% of chickpea in the world is grown 

under rain-fed conditions where drought is one the major constraints limiting its production. 

Drought affects various morphological and physiological processes, resulting in reduced               

growth, development and economic yield of crop. Water stress has prominent effects on leaf 

number, total leaf area and secondary branches causing an invariable reduction under rain-fed 

conditions (Basu et. al., 2007). The major characters affecting crop grain yield are number of 

pods and seeds per plant which reduce under drought stress (Davies et. al., 2000). Several 

studies have shown that optimum yield can be obtained by irrigation at branching, flowering 

and pod formation stages (Prihar and Sandhu, 1968). 

The reactions of plants to water stress vary depending upon the intensity and duration 

of stress as well as plant species and its stage of growth. Stress during vegetative phase 

reduce grain yield through reducing plant size, restricting leaf area, dry matter accumulation 

and limiting number of pods (Sadasivan et. al., 1988). However, water deficits at the 

flowering and the post flowering stages have been found to have a greater adverse impact 

than at the vegetative stage (Cortes and Suidaria, 1986).   

Tamarindus indica L., or tamarind, as it is commonly known is a medium sized tree 

belonging to the caesalpinceae family. It is well known that different climatic ground and 

growing conditions can modify quantities and qualitatively the chemical compositions of the 

plants. Leaves posses good levels of proteins, fat, fiber and some vitamins such as thiamine, 

riboflavin, niacin, ascorbic acid and β - carotene, flavonoid and other polyphenols are found 

in Tamarind leaves. These compounds have a proven record as antimicrobial agents in many 

other plants (Escalona-Arranz et. al., 2010). 

The allelopathic potential of the Tamarindus indica L. leaf was investigated through 

bioassay guided studies using several weed and edible crop species. Both radical and 
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hypocotyl growth of all the plant species tested was strongly inhibited by the tamarind leaf. 

The growth of weed species was reduced more than that of edible crop species. Different 

concentrations of tamarind leaf crude water-soluble extract exhibited a strong inhibition in all 

the plant species tested. The 10% concentration of the tamarind leaf crude water-soluble 

extract was most potent against the growth of seedlings. The inhibitory magnitude increased 

with an increase in the concentration of the tamarind leaf. In terms of growth inhibition, 

among these tested plants, weed species, particularly barnyard grasses were most sensitive to 

the allelochemicals exuded from blended tamarind leaves. Results clearly indicate that the 

tamarind leaf contains one or more strong biologically active allelochemical(s) that function 

as true growth regulator(s) and is involved in plant growth regulation, particularly in weed 

species (Parvez et. al., 2003). 

Taxonomic Hierarchy of Tamarindus indica L.  

Kingdom: Plantae 

Subkingdom:  Viridiplantae 

Infrakingdom:  Streptophyta 

Superdivision:  Embryophyta 

Division:  Tracheophyta 

Subdivision:  Spermatophytina 

Class:  Magnoliopsida 

Superorder:  Rosanae 

Order:  Fabales 

Family:  Fabaceae 

Genus:  Tamarindus L.  

Species:  Tamarindus indica L.  

(Source: 

https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=26980#

null)  
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Based on the above observation the present work effects of the leaf extract on 

chickpeas were carried out by conducting pot experiments under the greenhouse condition 

with the following objectives.  

Objectives: 

1. Literature survey was carried out to find out the status of research progress on effects 

of leaf extracts in the growth attributes of plants. 

2. Evaluate the effects of Tamarindus indica leaf extract on chickpeas by conducting a 

pot experiment. 

3. Comparative study of analysis of different leaf extracts effects on the growth of 

different plant species (Literature study).  
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Review of Literature:  

The chickpea is the second most important pulse crop grown in Rabi season mainly 

under rain-fed condition. Along with pigeonpea, it is the main source of dietary protein for 

the majority of Indians. Chickpea remarkably predominates among other pulse crops in terms 

of both area and production (Patil et. al., 2012). In 2017-18, chickpea was cultivated in about 

106 L ha. The country harvested a record production of > 111 Lt at the ever highest 

productivity level of 1056 kg/ha. An MP has contributed a significant 34 % of the total gram 

area and 41% of total gram production in the country, thereby ranking first both in area and 

production. Maharashtra (18%) and Rajasthan (13%) were the next in terms of area 

(Department of Agriculture, Cooperation & Farmers Welfare, 2018). 

Reducing the amount of using chemicals in agriculture is of great importance in the 

production of different crops. This reduction could be achieved by different techniques such 

as using bio-fertilizers by introducing recent biological and ecological methods. 

Allelopathy, is one of these used techniques (El-Khawas and Shehata, 2005; Zhang and Fu, 

2009). Allelopathy is the phenomenon of inhibition or stimulation by chemicals released by 

one plant/microorganism on the growth and seed germination of other plant (Farooq et. al., 

2011). Some plants release chemical compounds into their environment, from their different 

parts, and these compounds are often referred to as allelochemicals. These are secondary 

metabolites secreted in very low amounts by plants, but have a very important role as plant 

defense against microorganisms or other abiotic factors (Reigosa it. al., 2006). Many studies 

have been conducted to understand how the allelochemicals of some plants can inhibit the 

germination of other plants growing in the same area (Patil, 1994).  

Chemicals that inhibited the growth of some species at certain concentrations can 

stimulate the growth of the same or different species at lower concentrations. Hence, it is 

expected that due to the perceived ambiguous nature of allelopathy, the phenomenon is 
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sometimes hesitantly accepted or even refuted, as an important factor in crop production. 

T. indica is also high in carbohydrate, which provides energy, rich in the minerals, potassium, 

phosphorus, calcium and magnesium T. indica can also provide smaller amounts of iron and 

vitamin A (Samina et. al., 2008). The tamarind leaves’ composition of dry crude leaf matter 

to subject to heavy metals and NPK. Results indicated the presence of seven heavy metals 

(Zn, Cu, Ni, Mn, Fe, Ca, and Mg) and N.P.K. compounds for this part of the plant 

(Gomathinayagam et. al., 2017). Qualitative estimation of phytochemicals in leaves of T. 

Indica shows that Alkaloids, Flavonoids, Tannins, Aminoacids, Carbohydrates, Phenols, 

Triterpenoids, Saponins, Resins and Phytosterols are present, whereas Thiols, Glycosides, 

Fixed oils, fats, Steroids, Phlobatannins and Anthroquinone phytochemicals are absent 

(Gomathinayagam et. al., 2017) 

An experiment was conducted at Andalas University area to evaluate the efficacy of 

plant extracts on the growth and yield of maize. Results showed that application of 100 mg/L 

crude extract of Gleicheni linearis leaves was the most effective in increasing plant height and 

leaf area, compared to control (Nailul et. al., 2018). Different parts of lantana weed have 

various allelochemicals such as; carbohydrates, flavonoids and tannins. Such chemicals or 

compounds enhance or reduce growth and yield of different crops (Khanna and 

Kannabiran, 2007). Aqueous plant extracts of Malva parviflora L. and Artemisia ludia L. 

were tested in the field on cowpea (Vigna unguiculata) plants. Data obtained revealed that the 

growth, yield and protein content of cowpea were stimulated by 10 % aqueous extract of M. 

parviflora and the mixture of 10 % Malva with 20 % Artemisia. The data also showed that 

the soil fertility was improved (Gamal et. al., 2013). Foliar application of 2 % Moringa and 

Brassica water extracts at 15 days interval has the capacity to give 10 % more Canola yield 

and that too in a cheap and economical way. Some of the researchers reported yield 

advantages following application of seaweed products (and its extracts) in field crops (Russo 
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and Berlyn 1991, Rathore et. al., 2009, Selvam and Sivakumar 2014). This particular product 

under investigation – WIN (Shree) CropsTM- is claimed to contain extracts from 97 seaweed 

species. Following its spray, the crop develops stronger and healthier root system, thick and 

lush green foliage with greater photosynthesis and better soil nutrient acquisition (Ummed et. 

al., 2017).  

A field experiment was conducted during the rainy (kharif) season in Indian in 2006 

to study the effects of foliar applications of different concentrations of seaweed extract on 

nutrient uptake, growth and yield of soybean (Glycine max) grown under rain-fed conditions 

without the application of chemical fertilizers. The foliar spray was applied twice at seven 

concentrations (0; 2.5; 5; 7.5; 10; 12.5 and 15% v/v) of seaweed extract (Rathore et. al., 

2009). The aqueous extracts of Albizia lebbeck leaf caused both stimulatory and inhibitory 

effect on germination, root and shoot elongation and development of lateral roots of receptor 

plants (Hossain, et. al., 2003). 

The aqueous leaf extracts of A. fruticosa, H. mongolicum, and S. vulgaris at low 

concentrations (T1 and T2) showed significant promotional effects on seed germination and 

seedling growth indicators for Amygdalus pedunculata (Xiuqing et. al., 2018). The effect of 

aloe leaf extract (ALE) at 0.0, 10, 20 and 40 ml/L on vegetative growth, yield, essential oil 

percentage and leaf anatomical structure of sage plants (Salvia officinalis L.) under sandy soil 

condition. Aloe leaf extract (ALE) especially at the highest concentration (40 ml/L) 

significantly increased the plant height, number of leaves, number of branches and essential 

oil percentage (Soha et. al., 2016). 

Similarly, Field performance of Moringa extracts at the rate of 5 ml, 10 ml, 15 ml, 20 

ml, 25 ml and 30 ml was assessed on the growth and yield of cucumber. The results showed 

that there were significant differences among the treatment in the parameters assessed with 

treatment 25 ml having the superior effect of cucumber. Hence, this study recommends that 
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Moringa extract should be applied as foliar application and could be recommended to farmers 

for improved yield and production of Cucumber (Yusuff and Abiola, 2019). 

So, the antioxidant and antimicrobial activity of T. indica leaves have been reported 

worldwide. The present study was an attempt to assess the potentiality of using the aqueous 

leaf extract of Tamarindus plant to induce a primitive effect on the growth Chickpea plant. 

A positive result obtained in this work will enable poor farmers to improve Chickpea growth 

rate without much of inorganic fertilizer, and boosts its nutritional value, generating income. 
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Materials and Methods: 

Literature survey:  

To find the exact status of the research progression literature survey and field survey were 

carried out to gather the information. An online resource was used for the selection of both 

plant species (Tamarindus and Chickpea) and other detailed information about the work.  

Study location:  

The present experiment was conducted at Chikodi, Belgavi districts located in Karnataka 

state. Chikodi Taluk enjoys semi-arid climate. The area falls under Northern transitional 

agro-climatic zone of Karnataka state. The normal annual rainfall in Chikodi Taluk is 716 

mm. Agriculture is the main occupation in Chikodi Taluk. Major Kharif crops are Maize, 

Bajra, Jowar, Tur and Vegetables. The main crops of Rabi season are Maize, Bajra, Jowar 

and Sunflower. Water intensive crops like sugarcane and paddy are grown on 36% of total 

crop area. The soils of Chikodi Taluk can broadly be classified into Black cotton soils and 

Red soils (Central Ground Water Board, 2021). 

Preparation of soil for pot experiment: 

The Chickpea seeds for this study were obtained from local markets in Chikodi. The soil for 

this experiment was collected in KLE Basavaprabhu Kore Arts, Science and Commerce 

College premises and subjected to preliminary analysis like pH analysis, nutrient content 

NPK, electrical conductivity and organic carbon, etc. The pH of the soil is estimated using a 

pH meter and the soil should be treated with organic manures in a known quantity before 30 

days of seed sowing. 

Collection of plant and preparation of leaf extracts: 

The plant was collected by conducting field visits. Plant parts (leaves) were collected during 

the autumn (October 2020) in Chikodi and the plant material was dried under shade at room 

temperature (30°C) for 2 weeks and ground into powder form. The aqueous leaf (powder) 
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extracts of Tamarindus indica were used to prepare stock solutions (10% w/v) by dissolving 

100 g of powder in 1000 ml of distilled water for 48 h at room temperature. The solution was 

then filtered through Whatman No 1. filter paper, and the extract diluted to obtain 

concentrations of 5, 10, 15 and 20% and stored below 4°C in a refrigerator until further use. 

Experimental design: 

The experiment was laid out in a randomised block design and growth parameter was 

measured. The plant shoots with highest and lowest treatments and controls were analysed. 

The effect of each treatment on germination of chickpea plants was analyzed in greenhouse 

conditions. For the present work plastic pots of 10 cm diameter was used and for each pot 

five seeds were shown. For each treatment five pots were maintained, while, the control, use 

four pots. Each pot was filled with 600 gm of organic fertilized treated soil. Regular weeding 

was done around the base by hand picking, the plants were watered every 5-6 days once and 

hand sprayers were used to spray the extract. During the germination period of seeds, the 

following observations were recorded.  

1. No. of days required for the germination of seeds.  

2. Conditions of the plant in each pot (observation for disease attack).  

3. No. of seeds germinated.  

4. No. of primordial leaves are produce. 

5. Branch length and number of branches. 

6. Number of leaf and its measurements,  

7. Flower (inflorescences) and fruit numbers will be counted.  

Leaf extract will be applied weekly on chickpea leaves. All plants were placed 

randomly on the greenhouse and were moved every week at the time of spraying. Fertilizer 

were mixed thoroughly in required quantity (know quantity) and placed in the soil at 3-5 cm 

deep. 
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The experimental setup as follows, 

T0 = Chickpea plant without treatment (control), 

T1 = Chickpea plant sprayed with 5 % of extracts, 

T2 = Chickpea plant sprayed with 10 % extracts, 

T3 = Chickpea plant sprayed with 15 % extracts, 

T4 = Chickpea plant sprayed with 20 % extracts, 

T5 = Chickpea plant sprayed with 25 % extracts. 

Spray test: Spray test were carried out from the April to the middle of May 2021 in a 28 °C 

climate-controlled greenhouse facility in college premises. During that period, the mean day : 

night temperatures in the climate-regulated greenhouse were 20 ± 2:20 ± 2°C. The light:dark 

ratio was 16 ± 1:8 ± 1 h, the relative humidity was 30 ± 10:40 ±10%. The cultivars used were 

annigeri chickpea variety. Controls were sprayed with demineralized water in a weekly basis. 

Plant protection: Plant protection was carried out throughout the duration of plant life 

because there was a problem with either pests or diseases in the experiments. 

Comparative study:  

Literature analysis was conducted to find the significance or disadvantage of application of 

leaf extracts in different plant species.   
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Results and Discussion:  

To find out the exact status of research progression related to leaf extract effects on 

plant growth literature survey and field survey was carried out. An online resource was used 

for the selection of both plant species (Tamarindus and Chickpea) used in the present study 

and gather other information about the work related. Based on the survey, it is confirmed that 

the very less significant work has been done previously on the effects of the leaf extract in 

plant growth, especially on Tamarindus and Chickpea.  

The present experiment was conducted at Chikodi, Belgavi districts located in 

Karnataka state. The geographical features illustrated in Table 1 below.  

Geographical 

Extent (Ha) 

Forest 

area (Ha) 

Irrigatable 

area (Ha) 

Non 

Irrigable 

area (Ha) 

Latitude Logitude 

126900 547 114095 12258 16.429251 74.587769 

 

       Table 1: Geographical details of study area - Chikodi.  

 

 All the necessary materials prepared and maintained before conducting the 

experiments like preparation of pot, collection of seeds, leaf extract preparation, etc. as 

mentioned in the methodology. The Chickpea seeds for this study were obtained from local 

markets in Chikodi. The soil for this experiment was collected in KLE Basavaprabhu Kore 

Arts, Science and Commerce College premises. Each pot was filled with 600 gm of soil and 

soil pH is 7. Two seeds of chickpeas were planted per pot. Later, thinned into one plant per 

stand after one week of emergence regular weeding was done around the base by hand 

picking. The aqueous extraction of leaf of Tamarindus indica was done with a mortar and 

pestle. The extract was diluted with distilled water at a ratio of 1000 ml (v/v) to obtain 

concentrations of 5, 10, 15 and 20% and stored below 4 °C in a refrigerator until further use. 

The extract was used within 5 hours from cutting and extracting.  
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Treatments 
Plant height 

(cm) 

No. of 

branches/plant 

Root length 

(cm) 

Shoot length 

(cm) 
No. of leaves 

T0 36.2 4 12.4 31.8 34 

T1 36 4 12.5 29.5 32 

T2 37.8 5 13.8 33.1 37 

T3 37.1 5 14.2 33.9 37 

T4 38 5 14.5 34.3 39 

T5 38.8 5 14.8 35.4 39 

 

      Table 2: Effects of leaf extracts of T. indica on the growth attributes of Chickpea.  

[Note: T0 = Without treatment (control), T1 = Sprayed with 5 % extracts, T2 = Sprayed with 10 % extracts, T3 = 

Sprayed with 15 % extracts, T4 = Sprayed with 20 % extracts and T5 = Sprayed with 25 % extracts.] 
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         Fig. 1: Seed sowing on the month of April 2021.   

 

 
         Fig. 2: After 2-3 days of seed sowing 

 

 
          Fig. 3: After 5-7 days of seed sowing 
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Fig. 4: During second week of seed sowing  

 

Fig. 5: Third and fourth week after seed sowing  

 

Fig. 6: After two to three months of seed sowing  
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The plant shoots with highest and lowest treatments and controls were analyzed. The 

effect of each treatment on germination of chickpea plants was analyzed in greenhouse 

conditions. The obtained data were illustrated in the table – 2. Leaf extract will be applied 

weekly on chickpea leaves. All plants were placed randomly on the greenhouse and were 

moved every week at the time of spraying. Fig 1 to Fig 6 shows the different stages of plant 

growth at the time of leaf extract application.  

In table 2, different attributes of plant growth like plant height, number of branches 

per plant, number of leaves, shoot length and root length were listed. The data clearly shows 

that, the control plant (T0) and 5 % leaf extract ((T1) were produce almost similar effects i.e., 

very less effects recorded in this treatment (Plant height – 36 and 36.2 cm, Number of 

branches - 4 and 4, Root length - 12.5 and 12.4 cm, Shoot length - 29.5 and 31.8 cm and 

Number of leaves are 32 and 34 respectively) but leaf extract treated plant growth reduce. 

Meanwhile, treatment 2 with 10 % (T2)  and treatment 3 with 15 % leaf extract (T3) produce 

almost similar effects (Plant height – 37.8 and 37.1 cm, Number of branches - 5 and 5, Root 

length - 13.8 and 14.2 cm, Shoot length - 33.1 and 33.9 cm and Number of leaves are 37 and 

37 respectively). Similarly, in the next treatments (T4) and (T5), at the rate of 20 and 25 % of 

leaf extract concentration, recoded that the plant height are 38 and 38.8 cm, Number of 

branches are 5 and 5, Root length is 14.5 and 14.8 cm, Shoot length is 34.3 and 35.4 cm and 

Number of leaves are 39 and 39 respectively.  

 Overall, it revealed that, T. indica treatments show some significant changes in the 

growth rate of Chickpea. It is confirmed that in the given data. The growth rates were always 

increased from treatments to treatments. It indicates that the leaf extracts of T. indica is 

producing some positive growth effects on Chickpea.  

Plant height – 36 and 36 .2cm << 37.8 and 37.1 cm << 38 and 38.8 cm,  

Number of branches - 4 and 4 << 5 and 5 << 5 and 5,  
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Root length - 12.5 and 12.4 cm << 13.8 and 14.2 cm << 14.5 and 14.8 cm,  

Shoot length -  29.5 and 31.8 cm << 33.1 and 33.9 cm << 34.3 and 35.4 cm and 

Number of leaves are 32 and  34 << 37 and 37 << 39 and 39  

 Similar kind of work carried out by Gamal et. al., in 2013. They find out that the 

effects of aqueous extract of Artemisia ludia L. and Malva parviflora L. on growth, yield and 

protein content of cowpea and soil fertility (Gamal et.al., 2013). Data obtained revealed that 

the growth, yield and protein content of cowpea were stimulated by 10% aqueous extract of 

M. parviflora. A concentration gradient of active substances in leaf extracts had an important 

effect on plant growth (Einhellig, 1986; Timmerman, 2003; An et al., 2015; Sitthinoi et al., 

2017). Boosting production by applying natural products derived from readily available plant 

sources to increase vegetative growth of plants could help ensure food sovereignty and 

security. The application of red grape skin extract and alfalfa hydrolysate to pepper plants 

resulted in increased leaf biomass and weight of green peppers while increasing the growth 

and number of red peppers (Ertani et al., 2015).   

Treating maize (Zea mays L.) with an extract derived from red grape skin (Vitis 

vinifera L., blueberry fruit (Vaccinium vitis-ideae L.) and hawthorn leaves (Crataegus 

monogina Jacq.) resulted in increased root and leaf biomass, chlorophyll and sugar content 

(Ertani et al., 2016). The application of Moringa oleifera leaf extract increased growth and 

yield of tomato (Culver et al., 2012), maize and common beans (Mvumi et al., 2012), some 

growth parameters and photosynthesis rate of rocket (Eruca vesicaria subsp. sativa) 

(Abdalla, 2014).  

Aqueous extract of arjun tree leaves (Terminalia arjuna) increased germination and 

growth of turnip and okra. Treatment of aqueous extract of T. belerica increased germination 

and growth of spinach, while aqueous extract of neem (Azadiracta indica) inhibited a 

percentage of germination (Talukder et al., 2015). Extracts from fresh Moringa leaves could 
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be used to produce an effective plant growth promoter increasing yield by 25 -30% in many 

crops (Price, 2007). 

Based on the data obtained above by comparative analysis were carried out and 

concluded that the leaf extract of T. indica was significant to the growth attributes of 

Chickpea.  

In table 3, Fig.7, illustrated that percentage calculation of effects of leaf extracts of T. 

indica on the growth of Chickpea compared to control. The data show that, compare to 

control percentage plant height is very high in treatment 5 (T5) with 107.1 %, followed by 

treatment 4 (T4), 2 (T2) and 3 (T3) with 104.9 %, 104.4 % and 102.4 % respectively. It shows 

that there is a significant increase in plant height compared with control. While, in root 

length, highest rate of growth in T5 with 119.3 %, followed by T4 with 116.9 %, T3 with 

114.5 % and T2 with 111.2 % were recorded. Similarly, related to shoot length, highest shoot 

length observed in T5 with 111.3 %, followed by T4 with 107.8 %, T3 with 106.6 % and T2 

with 104.0 %. Due to some external physical factors in treatment 1 observe less value than 

control in plant height (99.4 %) and shoot length (92.7 %). There is a possibility of some 

factors in disease triangle were altered during the growth of the Chickpea.   
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Treatments 

Plant 

height 

(cm) 

Root 

length 

(cm) 

Shoot 

length 

(cm) 

%  

increase in 

plant 

height 

%  

increase in 

root length 

%  

increase in 

shoot 

length 

T0 36.2 12.4 31.8 - - - 

T1 36 12.5 29.5 99.44751 100.8065 92.7673 

T2 37.8 13.8 33.1 104.4199 111.2903 104.0881 

T3 37.1 14.2 33.9 102.4862 114.5161 106.6038 

T4 38 14.5 34.3 104.9724 116.9355 107.8616 

T5 38.8 14.8 35.4 107.1823 119.3548 111.3208 

 

Table 3: Percentage calculation of effects of leaf extracts of T. indica on the growth 

attributes of Chickpea.  

[Note: T0 = Without treatment (control), T1 = Sprayed with 5 % extracts, T2 = Sprayed with 10 % extracts, T3 = 

Sprayed with 15 % extracts, T4 = Sprayed with 20 % extracts and T5 = Sprayed with 25 % extracts.] 

 

 

 

Fig 7: Graphical illustration of percentage effects in the growth of Chickpea by 

applying T. indica leaf extracts. 
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Summary:  

Many studies have shown that allelochemicals affect the activities of enzymes, 

malondialdehyde, chlorophyll and root activity in plants, and these physiological and 

biochemical indicators were important indicators of plant growth. The results of present work 

showed that low and high concentration crude extract of T. indica (5, 10, 15, 20 and 25 %) 

significantly increased growth of Chickpea plants. In treatment 5 the height of the plant was 

38.8 cm is higher than the control (36.2 cm). Further investigations need to be conducted to 

determine the effect of other factors like physical and chemical factors on the growth of 

Chickpea. This will help in the search for an eco-friendly, commercially viable and cost 

effective way to improve Chickpea production in a context. Therefore, be recommended to 

use eco-friendly T. indica juice to increase crop growth rather than using expensive chemical 

fertilizers. So, the findings of the current study clearly showed the positive role of external 

treatment of aqueous leaf extract of Tamarindus with 25 % concentration is more effective 

on the increasing growth of Chickpea plant.  
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1.1 Family Fabaceae- sensu lato 

 The Leguminosae, commonly called the bean or pea family, is currently 

divided in to three subfamilies (Caesalpinioideae, Mimosoideae and Papilionoideae), 

further subdivided into 35 tribes which together comprise 751 genera containing a 

total of ca. 19,500 species (LPWG, 2013a). The Leguminosae is second only to the 

grass family in economic value, but has significantly greater habit, flower and fruit 

diversity. Legumes are ubiquitous throughout the main biomes and occur in nearly all 

vegetation types globally. Published phylogenies of legumes at the supra-generic level 

have been accumulating at an ever increasing rate since the beginning of the century. 

An international legume systematics community is now working towards producing a 

comprehensive phylogenetic estimate and revised classification for all Leguminosae 

(LPWG, 2013b; Wojciechowski, 2013). 

 The legume family being so important ecologically and economically, it 

should be no surprise that it has been a special focus of taxonomists since the time of 

De Candolle, (1825) and Bentham, (1865). In a landmark effort to compile the 

voluminous quantity of legume taxonomic work from Bentham’s time onward to the 

early 1980s, Roger Polhill (Kew), Peter Raven (Missouri) and collaborators organized 

the first International Legume Conference at the Royal Botanic Gardens, Kew in 

1978, and subsequently published the conference proceedings as Advances in Legume 

Systematics (Polhill and Raven, 1981). The original two volumes of Advances in 

Legume Systematics set in motion a seemingly exponential increase in interest in 

legume systematics that has reached to numerous publications, many of which are in 

the Advances in Legume Systematics series (eleven volumes published since 1981 to 

2003). Recently, Legumes of the World is being developed as an online web resource 

for information about legume genera that can complement link to the success of the 
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online International Legume Database and Information Service (Bisby, 1993). This 

has led to the formation of the Legume Phylogeny Working Group (LPWG), which 

aims to develop collaborative research towards a comprehensive phylogeny and 

classification for Leguminosae.  

 

1.2 Genus Vigna 

 Vigna, originally published by Savi in 1824 was named after Dominaco Vigna, 

Professor of Botany at Pisa (Baudoin and Marechal, 1988). The genus Vigna consists 

of approximately 104 species which are distributed throughout the world. (Lewis et 

al., 2005). Initially the genus Vigna was divided into seven subgenera, Ceratotropis 

(Piper) Verdc., Haydonia (Wilczek) Verdc., Lasiosporon (Benth.) Verdc., 

Macrorhyncha Verdc., Plectotropis (Schum.) Baker, Sigmoidotropis (Piper) Verdc. 

and Vigna Savi (Verdcourt, 1970; Marechal et al., 1978). Now the genus comprises 

five subgenera as subgenus Macrorhyncha Verdc. has been transferred to genus 

Wajira (Thulin et al., 2004) and subgenus Sigmoidotropis (Piper) Verdc. is considered 

as genus Sigmoidotropis (Piper) A. Delgado (Delgado-Salinas et al., 2011). The 

subgenus Ceratotropis has centre of species diversity in Asia. India, with 24 species 

of genus Vigna (Sanjappa, 1992), represents centre of diversity for the subgenus 

Ceratotropis (Arora, 1985; Babu et al., 1985; Bisht et al., 2005). Recently, V. 

trilobata (L.) Verdc. var. pusilla Naik and Pokle has been raised to the rank of species 

V. indica by Dixit et al., (2011). One new species, V. sahyadriana and one new 

combination, V. silvestris from varietal status V. mungo var. silvestris were 

recognized by Aitawade et al., (2012) and in another report, Latha et al.,(2014) has 

described a new species V. konkanensis from west coast of India. 
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1.3 Taxonomy of Asiatic Vigna 

 Twining or erect herbs, rarely subshrubs. Leaves pinnately 3-foliolate; stipules 

peltate or basally spurred, 2-3 lobed, cordate, or truncate. Racemes axillary or 

terminal, nodes of rachis often thickened and glandular. Bracts and bracteoles 

deciduous. Calyx 5-toothed, 2-lipped. Corolla yellow or purple; standard 

suborbicular, base appendaged; wings shorter than standard; keel subequal to wings, 

incurved, not beaked or produced into an incurved. Stamens diadelphous; anthers 

uniform. Ovary sessile; style filiform, upper part thickened, bearded or hirsute 

lengthwise inside; stigma oblique. Legumes linear or linear-oblong, terete or flat. 

Seeds reniform or subquadrate; hilum short or elongate, with or without aril.  

 

1.4 Morphology of Vigna indica Dixit et.al. 

 Herbs, trailing or twining, 15–100 cm. high. Leaves pinnately 3–foliolate or 

deeply 3–lobed, lobes 1.5–3.0 x 1.2– 2.5 cm, ovate, subacute or retuse at apex. 

Flowers yellow, 5–10 in dense, terminal clusters. Pods 1.5–2.0 cm long, hairy. Seeds 

5–10, brown, granulate, truncate at both ends. 

 

1.5 Taxonomic note  

Vigna indica can easily be distinguished from all other species of section 

Aconitifoliae by its cylindrical to subtetragonous seeds with truncate ends. It is allied 

to V. aridicola from which it differs in having smaller flowers; buff to light brown 

pods; ovate, non-protruding hilum and petiolate seedling leaves. Vigna aridicola is 

endemic to Sri Lanka. Among the species of section Aconitifoliae reported from 

India, V. indica is more closely related to V. aconitifolia from which it differs in 

having narrowly to broadly spathulate lobes of leaflets and ovate hilum. Vigna indica 
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is also similar to V. trilobata and V. stipulacea from which it differs in having smaller, 

pale yellow flowers with flattened, deltoid keel pocket; obscure style beak; non-

protruding hilum and obscure aril lacking a rim. Vigna khandalensis, a robust species 

of higher altitudes with an erect habit and large foliaceous stipules is very distinct 

from all other species of the section Aconitifoliae mentioned above. Hence, a 

comparison of selected characters is made to distinguish closely related species of 

section Aconitifoliae excluding V. khandalensis.  

 

1.6 Distributions  

 The plants of Rajasthan population are usually larger than those from 

Karnataka and Maharashtra. Variations mostly in the size and lobation of leaflets, 

pubescence, length of pod and number of seeds were observed in these geographical 

populations which do not deserve any infraspecific status. Distribution of V. trilobata 

and V. indica does not overlap to a greater extent. Most of the collections of V. 

trilobata are from southern and eastern India while those of V. indica are from 

western, central and northern parts of India. 
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2.1 Family Fabaceae- sensu lato 

 Family Leguminosae, the second-largest angiosperm family with ca. 751 

genera and ca. 19,500 species (Lewis et al., 2005; LPWG, 2013a) has a global 

distribution and high ecological and economic importance. The family represents 

spectacular morphological and life history diversity, from giant rain forest trees and 

woody lianas, to desert shrubs, ephemeral herbs, herbaceous twining climbers and 

aquatic species (Lewis et al., 2005). The Leguminosae is usually divided into three 

subfamilies, but there are those who continue to recognize three separate families 

(Steyermark et al., 2001; Cullen et al., 2011) despite this view being widely regarded 

as untenable (Lewis and Schrire, 2003; Lewis et al., 2005). The subfamily 

Caesalpinioideae includes approximately 2250 species under 171 genera (Lewis et al., 

2005). Mimosoideae is the second-largest legume subfamily with ca. 3271 species 

(Lewis et al., 2005) and reflects high species-richness in several of its 83 genera. 

Papilionoideae is the largest legume subfamily with 13,800 species across 28 tribes 

within 478 genera (Lewis et al., 2005). The subfamily Papilionoideae includes tribe 

Phaseoleae with 1500 species across 84 genera. 

 

 2.2 Genus Vigna 

 The pantropical genus Vigna Savi consists of approximately 104 species 

which are distributed throughout the world (Lewis et al., 2005). Vigna potentially 

comprises disparate New and Old World groups (Marechal et al., 1978; Lackey, 1981, 

1983). New World Vigna were more closely related to other New World genera of 

Phaseolinae (Phaseolus) than to the Old World Vigna. Regardless, Maréchal, (1978) 

comprehensive circumscription of Vigna, which was derived from a morphometric 

analysis of the Phaseolus-Vigna complex (Mréchal et al., 1978) and a seminal 
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taxonomic study of Vigna (Verdcourt, 1970) has remained intact. Initially the genus 

Vigna was divided into seven subgenera, viz. Ceratotropis (Piper) Verdc., Haydonia 

(Wilczek) Verdc., Lasiosporon (Benth.) Verdc., Macrorhyncha Verdc., Plectotropis 

(Schum.) Baker, Sigmoidotropis (Piper) Verdc. and Vigna Savi (Verdcourt, 1970; 

Marechal et al., 1978). Now the genus comprises five subgenera as subgenus 

Macrorhyncha Verdc. is transferred to genus Wajira (Thulin et al., 2004) and 

subgenus Sigmoidotropis (Piper) Verdc. is considered as genus Sigmoidotropis (Piper) 

A. Delgado (Delgado-Salinas et al., 2011). 

 

2.3 Subgenus Ceratotropis (Asiatic Vigna) 

 The section Aconitifoliae has small flowered species and distributed in tropical 

areas, while section Angulare has large flowered species of high altitude and high 

rainfall locations, and section Ceratotropis have intermediate floral morphology and 

ecological adaptation (Tomooka et al., 2002a). The sectional classification of 

subgenus Ceratotropis has been confirmed by several workers (Jaaska and Jaaska, 

1990; Kaga et al., 1996; Tomooka et al., 2002a and 2002b; Konarev et al., 2002 and 

Doi et al., 2002 and Saini et al., 2008). 

 India, with 24 species of Vigna, represents centre of species diversity for all 

the three sections of subgenus Ceratotropis (Sanjappa, 1992; Bisht et al., 2005). More 

recently, V. trilobata (L.) Verdc. var. pusilla Naik and Pokle is raised to the rank of 

species as V. indica T. M. Dixit, K. V. Bhat and S. R. Yadav by Dixit et al., (2011). 

Vigna indica can easily be distinguished from all other species of section Aconitifoliae 

by its cylindrical to sub-tetragonous seeds with truncate ends. Among the species of 

section Aconitifoliae reported from India, V. indica is more closely related to V. 

aconitifolia from which it differs in having narrowly to broadly spathulate lobes of 
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leaflets and ovate hilum. It is also similar to V. trilobata and V. stipulacea from which 

it differs in having smaller, pale yellow flowers with flattened, deltoid keel pocket; 

obscure style beak; non-protruding hilum and aril lacking a rim. 

 

2.4 Crossability studies and species Hybridization 

Interspecific hybridization plays an important role for transferring the 

desirable traits from one species to another, increasing genetic variation clarifying the 

taxonomic relationship by testing several interspecific combinations investigating 

natural selection and speciation process, being a prominent tool for theoretical and 

empirical studies in evolutionary biology and recently being used to construct genetic 

linkage map (Kaga et al., 2000). 

However, crossing barriers occurred which were the result of incongruity. 

Sexual barriers preventing interspecific hybridization have been distinguished into 

pre- and post- fertilization barriers (Van Tuyl and De Jeu, 1997). Pre-fertilization 

barrier on the stigma surface which arrests pollen germination or pollen tube entry 

into the stigma is one of the frequent barriers particularly in pollination with distantly 

related species (Barone et al., 1992). To overcome pre-fertilization barriers, a range of 

techniques such as bud pollination, stump pollination, use of mentor pollen and 

grafting of the style have been applied successfully (Van Tuyl and De Jeu, 1997). The 

Interspecific hybridization among several cultivated species of Vigna has been 

attempted earlier by several workers in the past two decades. 

 A comprehensive crossing programme involving 250 crosses was attempted 

between different species of wild and cultivated Vigna species by Audi Laxmi and 

Chandel, (1990). In this study, the cross between V. radiata × V. sublobata was 

successful while reciprocal cross did not succeed. The cross between V. radiata × V. 
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silvestris did not produce seeds while the cross between V. sublobata × V. silvestris. 

produced sterile hybrids. The interspecific crosses between V. sublobata and V. 

trilobata which suggest that gene exchange can occur between these two wild species 

in the nature and V. trilobata together with V. sublobata and V. radiate constitute the 

secondary gene pool. 

 Therefore, in the present study the species of Vigna indica Dixit et al., 

belonging subgenus Ceratotropis comes under section Aconitifoliae was recorded 

from Chikodi, Belagavi District, Karnataka. Previously, This Vigna species was 

placed under V. trilobata (L.) Verdc., as it variety (var. pusilla) by Naik and Pokle 

reported from Marathawada, Maharashtra. The same taxon has been raised to the rank 

of species by Dixit et al. This species is widely distributed in semiarid zone of 

Rajasthan, Gujarat, Madhya Pradesh and Maharashtra only. The present collection of 

this species found new distribution record for Karnataka state (Kambhar et al., 2020). 

Therefore, the present wild collection of this species may helpful to understand the 

issue of parental identification of cultivated Vigna species and which may be helpful 

to establish a new cultivated variety of Vigna through breeding programmes. Hence, 

the present work is undertaken for the following objectives. 

 

1. To analyse the proximate composition of Vigna indica 

2. Karyotype analyse of V. indica 

3. Seed germination study of  V. indica 
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3.1. Species identification 

  During regular floristic exploration surveys in the campus and its 

surroundings, a species of Vigna Savi was observed with good population in the B.K. 

College Campus as well as at foothills of Chikodi. After critical examination and 

reference to relevant taxonomic literature, it was identified as Vigna indica Dixit el 

al., (Dixit et al., 2011) see Figure 1. The collected specimens were processed and 

deposited in the Herbarium, Post Graduate Department of Botany, KLE Society’s, 

Basavaprabhu Kore Art’s, Science and Commerce College, Chikodi, Belagavi, 

Karnataka. 

 

3.2 Seed Sample Preparation  

Seed samples were collected in one kilogram plastic bags. Similarly all the 

seeds were shifted from dirt and malformed kernels and stored at room temperature. 

One-third of the seeds were ground in the grinder and then further ground to fine 

particles by chopper in the laboratory for chemical analysis. Some of the seeds were 

kept for germination process.  

 

3.3 Proximate Composition 

Seeds of Vigna were analyzed for crude fat, ash and moisture by standard 

methods of AOAC.  

 

Moisture Contents.  

Moisture was determined by oven drying method. 1 g of each sample was 

accurately weighed in a Petri dish. The partially covered Petri dish was placed in an 

1977
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oven at 105°C for 6 hours. After cooling the Petri dish in the desiccators for 

30minutes, it was reweighed. The percent moisture was calculated as  

 

Moisture content (%) = Weight loss on drying x 100/ weight of sample 

 

Crude Fats 

Crude fat was determined by ether extract method using Soxhlet apparatus. 1 g 

of each moisture sample was wrapped in filter paper, placed in thimble, and then 

introduced into extraction tube. Receiving flasks were filled up to 1/3 with hexane and 

fitted into apparatus. After complete extraction, the hexane from the receiving flasks 

was evaporated on water bath, the ether extract was dried in an electric oven, and the 

flasks were reweighted. The percent crude fat was determined by using the following 

formula: 

 

%Crude Fat = Weight of ether extract x 100/weight of sample 

 

Ash content 

The ash content was determined by heating 2g of the dried sample in a silica 

dish at 600°C for 6hr (AOAC, 2005). The ash content was determined by using 

formula: 

 

%of ash = Weight of ash/Initial weight of sample x 100 

 

 

 

1978
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Crude fibre 

Extract 4gm of ground material with ether to remove fat (initial boiling 

temperature 35-38°C & Final temperature 52°C). Boil 2gm of dried material with 

200ml of Sulphuric acid for 30 minutes with bumping chips. Filter through muslin & 

wash with boiling water until washings are no longer acidic. Boil with 200ml of 

sodium hydroxide solution for 30min. Filter through muslin cloth again & wash with 

25ml of boiling 1.25% Sulphuric acid, three 50ml portions of water & 25ml alcohol. 

Remove the residue and transfer to ashing dish (pre-weighted dish W1). Dry the 

residue for 2 h at 130 ± 2°C. Cool the dish in a desiccator & weigh (W2). Ignite for 

30min at 600 ± 15°C. Cool in a desiccator & reweigh (W3). The crude fibre was 

determined by using formula: 

 

% Crude fibre = (w2 –W1) – (W3 –W1) /4 x 100 

 

Lipid content 

Homogenize the sample 20g with 60ml of distilled water, 40 ml of chloroform 

and 80 ml of ethanol at the speed of 9500 rpm for 1 minute at 4°C. Add 40 ml of 

chloroform and homogenize for 30 seconds, add 40 ml of distilled water and 

homogenize for 30 seconds. After centrifugation of the homogenate at 2000 rpm at 

4°C for 20 minutes. Transfers the supernatant into a reparatory funnel and allow to 

separate determine lipid content gravimetrically by measuring triplicate quotes of the 

chloroform layer into tared containers, evaporate the solvent and weight. Calculate the 

lipid content. The lipid content was determined by using formula; 

 

1979
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% Lipid content= weight of the empty crucible – weight of the sample after 

drying/ weight of the sample 

 

3.4 Karyotype Analysis 

Mitosis was studied from root tips of germinated seeds. Root tips of 6–10 mm 

length were pretreated with saturated solution of para-dichlorobenzene for 3–4 h at 9 

± 3°C and then squashed in 2% propionic orcein. For meiotic studies, smears of 

developing anthers from appropriately sized flower buds were made after fixing in 

Carnoy’s fluid (3:1ethanol and acetic acid) for 3 h using propionic orcein. Suitable 

mitotic and meiotic plates from freshly prepared slides were photographed with a 

Binocular Olympus microscope with attached camera at 1000 × magnification.  

Ten well-separated somatic chromosome plates were selected for karyotype 

analysis for each species. Chromosomes were classified according to Levan et al. 

(1964). Ideograms were constructed using the software Ideokar 1.2 (Mirzaghaderia 

and Marzangib 2015). The degree of karyotype asymmetry has been determined using 

intrachromosomal (A1) and interchromosomal (A2) indices (Romero Zarco 1986) and 

the categories of Stebbins (1971). 

 

3.5 Methods of germination 

Method 1 - Boiling water treatment 

Dip the seeds in boiling water (100
0
C) for 5 – 10 minutes or pour boiling 

water on the seeds and allow them to remain in the water until it cools at room 

temperature. 

1980
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Method 2 – Pit method 

 The plastic trays are filled with ¾ of coco peat, spraying some amount of 

water. Each pit contains one seed and it will keep for eight days with routing 

sprinkling of water (Figure 2a).    

 

Method 3 – Acid treatment 

 Vigna indica seeds are soaking in concentrated sulphuric acid solution. It is 

the more effective method than boiling water. The scarification techniques require a 

supply of commercial grade sulphuric acid (98%). 

 

Method 4 – Petri plate method 

 Wetted blotting paper is placed in a petri plates. In each petri plate contains 

ten seeds and it has kept for germination (Figure 2b). 

 

3.6 Germination Percentage 

 Germination percentage is an estimate of the viability of population of seeds. 

The equation to calculate germination percentage is:  

 

Germinated seeds 

Germination percentage =  

Total Seeds X 100 

 

The germination rate provides a measure of the time course of seed germination. 
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Moisture Contents  

Observation: 

Weight of the empty crucible =20.82 

Weight of the sample =1gm 

Weight of the crucible + Weight of the sample = 21.82gm 

Weight of the empty crucible + Weight of the sample after drying =21.73 

 

Calculation:  

Moisture content =21.82-21.73 =0.09 

1gm of sample content= 0.09gm 

100gm of sample content =0.09/1*100 

Percentage of moisture content = 9% 

 

Crude Fats 

 

Observation: 

Weight of the empty crucible = 74.35 

Weight of the extract = 100ml 

 

Calculation; 

Weight of the crucible with extract = 74.76-74.35  

                                                                = 0.41% 

% of crude fat = Weight of crucible with extract x 100/Weight of the extract 

                           = 0.41 x 100/100 

                           = 0.41% 

1983
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Ash content 

The ash content was determined by heating 2g of the dried sample in a silica 

dish at 600°C for 6hr (AOAC, 2005). The ash content was determined by using 

formula 

 

Observation: 

Weight of empty crucible = 30.35gm 

Weight of sample = 1gm 

Weight of crucible with sample =31.35gm 

Weight of crucible with ash =30.38gm 

 

Calculation: 

Weight of ash  = Weight of crucible with ash – Weight of empty crucible  

= 30.38-30.35 

= 0.03gm 

Percentage of ash  = Weight of ash/Initial weight of sample *100 

= 0.03/1 x 100 

= 3% 

 

Crude fibre 

 

Observation: 

Weight of the sample: 4g 

Weight of the empty crucible: 69.19 

1984
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Weight of the empty crucible + weight of the sample after drying = 69.19+1.86=71.05 

Weight of the empty crucible + reweight of sample =70.79 

 

Calculation: 

 

% of crude fibre  = (w2 –W1) – (W3 –W1) /4 x100 

                            = (71.05 -69.19) – (70.79- 69.19) /4 x100 

                            = (1.8 - 1.6) /4 x100 

                             = 0.26 /4 x100 

                             =6.5 % 

 

Lipid content 

 

Observation:  

Weight of the empty crucible: 74.54 

Weight of the empty crucible + weight of the sample after drying= 74.4 

 

Calculation: 

% Lipid content= weight of the empty crucible – weight of the sample after drying/ 

weight of the sample 

  = 74.54-74.4/ 10 

  = 1.4% 

4.2 Germination percentage:- 

1.  Boiling Water treatment -  

 Germination percentage = Seed Germinated / Total Seed X 100 

Result:  In this method there are no germinated seeds are found. 

 

1985
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2.  Pit Method – 

 Germination percentage = Seed Germinated / Total Seed  X 100 

      1 / 10   X   100 

     = 10% 

Result:  In this method the germination rate will be 10%. 

 

3. Acid Treatment –  

 Germination percentage = Seed Germinated / Total Seed  X 100 

      2  /  10   X   100 

     = 20% 

Result:  In this method germination rate will be 20%. 

 

4. Petriplate Method – 

 Germination percentage = Seed Germinated / Total Seed X 100 

      8/10   X   100 

     = 80% 

 

Result: In this method the germination rate is 80%. 
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4.3 Discussions 

Vigna indica can easily be distinguished from all other species of section 

Aconitifoliae by its cylindrical to subtetragonous seeds with truncate ends. It is allied 

to V. aridicola from which it differs in having smaller flowers; buff to light brown 

pods; ovate, non-protruding hilum and petiolate seedling leaves. Vigna aridicola is 

endemic to Sri Lanka.  

Among the species of section Aconitifoliae reported from India, V. indica is 

more closely related to V. aconitifolia from which it differs in having narrowly to 

broadly spathulate lobes of leaflets and ovate hilum. Vigna indica is also similar to V. 

trilobata and V. stipulacea from which it differs in having smaller, pale yellow 

flowers with flattened, deltoid keel pocket; obscure style beak; non-protruding hilum 

and obscure aril lacking a rim. Vigna khandalensis, a robust species of higher 

altitudes with an erect habit and large foliaceous stipules is very distinct from all other 

species of the section Aconitifoliae mentioned above. Hence, a comparison of 

selected characters is made to distinguish closely related species of section 

Aconitifoliae excluding V. khandalensis. 

Proximate analysis of food is of great importance in that it accounts for the 

food quality and it is usually the basis for the establishment of nutritional quality of 

food and its acceptability by consumers (Shaheen et al., 2012). The species of V. 

aconitifolia is more closely related to Vigna indica. The proximate composition has 

been compared with earlier results published by Soris and Mohan (2011). It is 

indicated that, V. indica has greater moisture content (9%) than V. aconitifolia which 

is nearly 4.8%. Similarly, the percentage of ash content has 3% in V. indica and 

4.34% in V. aconitifolia from Tamil Nadu. Likewise, Opara et al. (2017) investigated 

the proximate analysis vitamins, minerals and anti-nutrients compositions of 

1987
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unprocessed of V. aconitifolia from Nigeria and they were reported the Moisture 

content (12.87±0.03), Crude protein (14.06±0.01), Crude fibre (0.33±0.01), Crude fat 

(3.52±0.00) and ash (2.81±0.00). The moisture content of the investigated Vigna 

aconitifolia compares with the value (11.25±0.11) reported by Kala and Mohan 

(2010).  

Very recently in 2019, eleven V. aconitifolia varieties including both pre-

released and released varieties were analyzed for proximate composition and 

antioxidant activity from Regional Agricultural Research Station, Vijayapur (Badami 

et al., 2019). Further, it was concluded that, among the studied eleven varieties, 

RMB-141 was having highest protein content (26.08 g/100 g) and KBMB-1 was 

having highest crude fiber content (5.16 g/100 g). In the antioxidant and polyphenol 

content, RMB-408 was found to be highest (13.44 percent and 2.79 mgGAE /g 

respectively). Therefore, the variation in the proximate composition between the 

varieties could be from location, varietal differences, soil and agroclimatic condition. 

Hence the present work was an attempt to develop the data apart from the proximate 

composition, such as vitamin analysis, mineral analysis, antinutrient analysis and 

antioxidant activity. 

1988
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 India is one of the major country who domesticated several pulses. Legumes 

which are mainly the edible dry seeds are one of the major classes of seeds that play 

an important role in human nutrition. They contain 25% protein thereby serving as 

substitute for meat. Information on the chemical composition of these potential 

protein sources and their possible utilization as human food is inadequate. However, 

some of these species are actually consumed by several human groups.  

Evaluation of nutritional and anti-nutritional compositions of the seed of 

Vigna aconitifolia has been done enormously, which is very close associate with V. 

indica. Hence the current investigation is initiated with their proximate analysis with 

few parameters such as moisture content shows 9%, ash content with 3%, crude fat 

with 0.4%, lipid content with 1.4% and Crude fibre 6.5 %. The seedling growth 

performances of V. indica were responded in petri plate method 80% of seed 

germination. It is indicating that, the moisture is utmost requirement for the seed 

germination. There are several other parameters which have not been completed 

(including karyotype analysis) due to COVID-19 situation in the State.  

Therefore, it is recommended that to investigate the relationships between 

regional cultivated Vigna species and wild species of V. indica with respect their 

nutritional value and anti-nutritional value from the raw/unprocessed seeds. So that, 

such kind of assessment which may helpful in raising a new drought resistant variety 

to fulfill the needs of the farmers as well as society through the suitable breeding 

program, in particularly interspecific hybridization.  
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Introduction:

Chocolate is one of the most popular food types and flavors in the world,
and many food steps involving chocolate exist, particularly desserts, including
cakes, pudding. , chocolate brownies and chocolate chip cookies. Many candies
are filled with or coated with sweetened chocolate.

Chocolate is a highly commercialized and money making program.
Chocolates are made from the seeds of COCOA trees. Spanish mythology
consider these trees were grown in the garden of the PARADISE, and believed that
chocolate drink was divine. The cocoa tree is tropical plant, sometimes living and

producing for more than 200 years. There are many varieties cultivated today and

this farming is highly profitable.

Chocolates can be categorized into one of the following group.

1. Bitter
2. Bitter sweets

3. Unsweetened

4. Dark sweetened

5. Milk chocolates

6. Cocoa powder

7. Cocoa sauce/syrup.

Apparatus Required: Test tubes, water bath, iron stand, glass rod, watch

glass, test tube holder etc .

Milky bar, dark chocolate, Cadbury bar Chocolate etc.

Chemicals required:

l. SodiumHydroxide(NaoH)
2. Copper sulphate(CuSO4)

3. Moliscli's reagent(C10H7OH)
4. Fehling's solution
5. Sulphuric acid(H2SO4)
6. Tollen's reagent

7. Ammonium chloride(NH4cl)
8. Ammonium hydroxide (NH4OH)
9. Sodium Phospate(Na3PO4) etc.
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Aim:

To find out the presence of

. Proteins

. Sugars

. Calcium

. Iron

. Magnesium
o Nickel

Procedure:

Organic tests and inorganic tests done to for identification of Protein, sugar and

also tests for identification of calcium, magnesium, iron and nickel.

Result: All samples studied showed that they contain PROTEIN.
(Milky bar, Cadburys bar, Dark chocolate)

TEST FOR PROTEIN
E,XPERIMENT OBSERVATION INFERENCE

1 5 ml of each sample if chocolate
taken in different test tube.Add 1

pellet of NaOH to each
Add 1 to 2 drops of copper
sulphate solution to each.

Appearance of
violet coloration

Presence of
PROTEIN in the
sample.

I
JIL
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TEST FOR SUGAR
EXPERIMENT OBSERVATION INFERENCE

1 2 ml Tollen's reagent taken in
different test tube and pinch of
the chocolate into the each test
tube. keep the solution in the
water bath.

Silver mirror
surface is formed.

Presence of
SUGAR in the
sample.

2 Mix 2 ml of Fehling's solution in
different tet tubes. Add pinch of
the chocolates into the each test
tube. . keep the solution in the
water bath.

Red brown
precipitate
obtained.

Presence of
SUGAR in the
sample.

Result:

A1l samples studied showed that they contain SUGAR.
(Milky bar, Cadburys bar, Dark chocolate)

I

t
&-. ^-p

*4r" d..-4J

Ch ikodi
(a rnata ka

lndia 3z-'.
90'01 :3s(PV
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TEST FOR CALCIUM
EXPERIMENT OBSERVATION INFERENCE

1 A mixture of
NH4C 1+NH4OH+(NH4)2CO3 add
sample of chocolate.

A white
precipitate
obtained

Presence of
CALCIUM in
the sample

2 With help of glass rod each sample
of chocolate solution placed on
different watch glass.Add drop of
con.HCl and a paste is made on
each sample. this paste is taken on
the glass rod and burned on non
luminous flame.

Brick red color
flame obtained.

Presence of
CALCIUM in
the sample.

Result:

All samples studied showed that they contain CALCIUM.

(Milky bar, Cadburys bar, Dark chocolate)

I

JIL

90'F

2007



TEST FOR IRON
EXPERIMENT OBSERVATION INFERENCE

1 A mixture of NH4CI+NH4OH is
made. This is added to each
sample of chocolate solution
taken in different test tubes.

No brown
precipitate

Absence of IRON
in the sample.

Result: All samples studied showed that they do not contain IRON.(Milky bar,

Cadburys bar, Dark chocolate)

Result:

All samples studied showed that they do not contain MAGNESIUM.

(Milky bar, Cadburys bar, Dark chocolate)

Result:

A11 samples studied showed that they do not contain NICKEL.

(Milky bar, Cadburys bar, Dark chocolate)

TEST FOR MAGNESIUM
EXPERIMENT OBSERVATION INFERENCE

1 A mixture of
NH4C1+NH4OH+Na3PO4 is
made. This is added to each sample
of chocolate solution taken in
different test tubes.

No white
precipitate

Absence of
MAGNESIUM in
the sample.

TEST FOR NICKEL
EXPERIMENT OBSERVATION INFERENCE

1 A mixture of NH4CI+NH4OH
is made. This is added to each
sample of chocolate solution
taken in different test tubes.Pass
H2S eas to the solution.

No black
precipitate

Absence of
NICKEL in the
sample.
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Conclusion:

References:
www. foodhealthinnovati on. com
lnternet
Vogel' s qualitative analysis

Sl.No Substance Present/Absent
1 Proteins Present

2 Sugars Present
-J Calcium Present
4 Iron Absent
5 Magnesium Absent
6 Nickel Absent
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I\DUSTRIAL VISIT REPORT

One Day Educational Industrial Visit To Chidanand Basaprabhu Kore
Sahakari Sakkare Karkhane Niyamit Chikodi, Examba Nanadi
Road, Nanadiwadi, Belagavi-591247,Karnatak State, India.

Our college arranged one duy Educational visit to Chidanand

Basaprabhu Kore Sahakari Sakkare Karkhane Niyamit Chikodi,

Examba Nanadi road, Nanadiwadi, on 25thAugust2021 for B.Sc final
year (VI semester) students of Chemistry Department . This industrial

tour was helpful to impart the practical knowledge of sugar production

amongst the students and the faculty members.

Name of
Company

Cltidanamd Basaprahhur Kore Sahakani Sakkare
Karkhane Niyamit Chikodi.

Address of
Company

Post: Chikodi, Examba Nanadi road, Nanadiwadi,
tselagavi-Sg1247 , Karnatak State , India.

Chairman of
Companv

Shri. Bharatesh Banavane

Estatrlished
year

1974

Nature of
business

Producing sugar, Spirits(alcohoi).

Capacity 5500 TCD TO 10000 , 30 KLPD Ethanol &
Cogeneration Power Plant 20.5 MWhr to 50 MWhr.

Date of visit 25'n August 2021

Branch
involved

Department of chemistry (B.Sc. PCM And CBZ Vlsem)
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Concerned
subject

l B. Sc. VI sem Chemistry Paper-II Pffi
l

I

I

I

I College bus

2.Prof. S. S. Patil
3. Dr. S. M. Patil
4. Mrs. G. B. Jambagi
5.Mr. S. S. Latte
6. Miss. S. D. Kotabagi
7.Mrs. D. S. Kanagali
S.Mr. S. S. Kumbar
9.Mr.V. B. Kole

Total
students
Transport
facilitv
Faculty
coordinators

Objectives Study tour is considered as a part of college

cur:ricuium anci ob"iectives of, industriar visit is to

provide students an insight regarding internal

working of industries.

Indust*al r,.isit pro'id-e s student a practical

perspective on the worid of work and an excellent

opportunity fbr the stuCents to interact with

inciustries and know more about industrial

eni'ironment.

Main objective of industrial visit is to provide an

exposure to students aboui practical working

environment.
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Outc,o:cac Industrial visit helps students in re inforcing the

theoreticai knowledge with practical knowledge.

Industrial visit helps students in recognizing different

process units such as Boiler, Crusher, Steam turbine,

Distillery plant, Pcwer generator etc.

Industrial visit helps students in identifyit g input and

output for the process and experience the irnportance

of working safety.

.W
HCI&otu,,

.ffiI'S$,ffi,'

fl\r
()w

pnhdlBA&r
,{LES'S Basavaprabhu Kore

. .,is, $cience and Comrnerce Oolir'
cHtKoBt- 591 201
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Photos taken during lndustrial visit:
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