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INTRODUCTION 

C \-

The order Rhodymeniales is a 'rell-defined group when compared with some of the 

other orders of the class , Rhodophyceae. This order consists of rather naturally distinctive 

groups (Kylin , 1956; Sparling, 1957). Rhodymeniales currently includes three families viz. 

Champiaceae, Lomentariaceae and Rho1dymeniaceae (Silva et al., 1996) . 

Schmitz (1889) introduced the order Rhodymeninae with six families : 

Sphaerococcaceae, Rhodymeniaceae, Delesseriaceae, Bonnemaisoniaceae, 

Rhodomelaceae and Ceramiaceae. Later the Delesseriaceae, Rhodomelaceae and 

Ceramiaceae were transferred to ceraliales by Oltmanns (1904). Sjoestedt (1926) erected 

a new order Sphaerococcales for he Sphaerococcaceae and Kylin (1928) placed 

Bonnemaisoniaceae in Nemalionales. 

The order Rhodymeniales is ,haracterised by the procarp bearing one or two 

auxi liary-cell branches composed of 0 cells (except for Epymenia obtusa which bears 

three-celled ones), which are initiated I, irectly from the supporting cell before fertilisation . 

However, these cell branches become ~isti nctive generally only after fertilisation. The algal 

thallus is flattened or slightly flattened , c~lind rical or hollow, and shows multiaxial growth with 

meristems located at the apex or I argin. Tetrasporangia occur either terminally or 

intercalarily in the cortical layer and are divided cruciately or tetrahedrally (except Coeloseira 

which bears polysporangia). Spermalangia originate from superficial cortical cells . 

Cystocarps are surrounded by a perica)p with ostiole. The life cycle is generally of triphasic 

haplodiplontic type i.e. Polysiphonia-type. 

Bliding (1928) divided RhOdYT eniales into two families : Rhodymeniaceae and 

Champiaceae. Champiaceae has filamentous cells in the medulla, tetrahedrally divided 
I 

tetrasporangia and three to four-celled carpogonial branch forming a large fusion cell in 

cystocarp formation whereas RhOdymer aCeae lacks inner filamentous cells in the medulla, 

cruciately or tetrahedrally divided tetrasporangia and three-celled carpogon ial branch not 

forming a large fus ion cell in cystocarp formation . 

Schmitz (1889) divided the amily Rhodymeniaceae into two subfamilies viz. 

Gloiocladioideae and Rhodymenieae + d Kylin (1931 ) divided it into three: Fauchioideae, 

Rhodymenioideae and HymenocladiOidj ae. Fauchioideae was separated from the others by 

the presence of a net-work of cells in p ricarp and Hymenocladioideae, by the occurrence of 
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intercalary and tetrahedrally divided tetrasporangia. The Gloiociadioideae Schmitz was 

equivalent to the Fauchioideae Kylin . Sparling (1957) preferred to divide the family 

Rhodymeniaceae into two, RhOdYieniOideae and Hymenociadioideae, because the 

character adopted for the separation of Fanchioideae was not sign ificant and he suggested 

for including it in Rhodymenioideae. 

The family Champiaceae was divided by Kylin {1931} into two subfamilies, 

Lomentarioideae and Champioideae. Lomentarioideae was distinguished by a th ree-celled 

carpogonial branch, almost all cells of the gonimoblast converting into carposporangia and 

terminal formation of tetrasporangia. Champioideae was characterised by the four-celled 

carpogonial branch, conversion of superficial cells of gonimoblast into carposporangia and 

the intercalary formation of tetra sporangia. 

Guiry (1974) proposed a new family, Palmariaceae based on Palmaria palmata (L.) 

O. Kuntze (=Rhodymenia palmata {L.} Grev.) including the genera Halosaccion and 

Leptosarca . The family was cha racterised by the occurrence of stalk cell in the formation of 

tetrasporangia and the absence of female gametophyte. 

Morphological and anatomical studies on members of Rhodymeniales 

Studies on the vegetative structure and reproductive organs of the members 

be longing to Champiaceae were made by Nageli {1847}, Berthold (1882), Debray (1886-

1890), Bigelow (1887), Hauptfieisch (1892), Davis (1892, 1896), Hassenkamp {1902} , 

Okamura (1902, 1907, 1910, 1916, 1921 , 1927, 1930a, b, 1933, 1934, 1935), Soergesen 

(1915-1920), Kylin {1923, 1931}, Sl iding {1928}, Rosenvinge {1931} , Svedelius {1937}, 

Hollenberg {1940} Lee and Kurogi (1973) and Lee (1 978), while similar studies on the 

members of Rhodymeniaceae were made by Kuckuck {1912}, Boergesen (1920), Okamura 

(1907-1935) , Sjoestedt (1926) , Kylin (1930), Sparling (1957) and Lee (1978). 

Detailed studies dealing with the developmental anatomy of reproductive organs had 

been made only on the following genera; Fauchea (Sjoestedt, 1926; Kylin, 1930; Sparling, 

1957), Faucheolax (Sparling, 1957), Gloioderma (Sparling, 1957), Gloiocolax (Sparling, 

1957), Chrysymenia (Sliding, 1928; Lee, 1978), Erythrymenia (Sparling, 1957), Botryocfadia 

(Bliding, 1928), Rhodymenia (Sjoestedt, 1926; Kylin , 1930; Sparling, 1957; Tokida and 

Masaki, 1959; Lee, 1978), Rhodymen;ofax (Sparling, 1957), Epymenia (Sparling, 1957), 

Gymenocladia (Sparling, 1957), Halosaccion (Lee, 1978), Minium (Moe, 1979), Asteromenia 

(Huisman and Millar, 1986) and Cordyfecfadia (Srodie and Guiry, 1988) of Rhodymeniaceae, 

Lomentaria (Hauptfieisch, 1892; Kylin, 1923; Sliding, 1928; Svedelius, 1937; Lee, 1978); 
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Binghamia (Lee and Kurogi , 1973), cHampia (Hauptfleisch, 1892; Davis , 1896; Bliding, 1928; 

Lee, 1978), Chy/oc/adia (Hauptfleisch, 1892; Hassenkamp, 1902; Kytin, 1923; Bliding, 1928), 

Gastroc/onium (Hauptfleisch, 1892; Bliding, 1928), Coe/oseira (Hollenberg, 1940) and 

CIJamplOcolax (Bu la-Meyer, 1985) of Champiaceae. 

According to Levring et a/. (1969); lhe order Rhodymeniales (Rhodophyta) has two 

families . 35 genera and abou1185 species. Rhodymen iales members occur in all tropical and 

lemperale waters . Krishnamurthy a d Joshi (1 970) have listed 16 Indian species of 

Rhodymen iales together with their d stribution. Desikachary et a/. (1998) have listed the 

following 20 species, collecled from various parts of the Indian coats. 

Family : Champiaceae 

1. Champia compressa Harvey 

2. C. compressa Harvey var. 

scindia Boergesen 

3. C. indica Boergesen 

4. C. g/obu/ifera Boergesen 

5. C. parvula (C. Agardh) Harvey 

6. C. soma/ensis Hauck 

7. C. zonata (J. Agardh) J. Agardh 

8. Gastroc/onium iyengarii 

K. Srinivasan 

Family: Rhodymeniaceae 

1. Botryocladia botryoides 

(Wulfen) J. Feldmann 

2. B. /eptopoda (J . Agardh) Kylin 

3. B. skotlsbergii (Boergesen) 

Levring 

4. Ceratodictyon spongiosum 

Zanardini 

5. Coelarthrum muelleri (Sonder) 

Boergesen 

- Tuticorin , Hare Island 

Tuticorin 

Dwarka, Okha , Dona reef 

Pamban 

l+d¥ifi" 
L181URY 
oR1..-~~~~~ 
Centr.1 M.rin! Fisl\eriu ReSulctt Insritufli 

~-mlil . , (~ ) 
(;flchin-GIIZ Il14. (Ind ;,1) 

Okha, Dona reef, Tuticorin , Hare Island. 
Pamban, Krusadai Island 

Dwarka 

Coast of Hindustan 

- Okha, Dona reef 

Pearl Banks of Gulf of Mannar 

Cape Comorin, Krusadai Island, 

Dwarka , Dona reef 

Laccadives, Krusadai Island, Nicobars­

Kamorta Island 

- Krusadai Island 

- Okha, Dwarka, Dona reef 
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6. C. opuntia (Endlicher) 

Boergesen 

7. Gelidiopsis variabilis (Grev.) 

Schmitz 

8. G. intricata (J. Agardh) 

Vickers 

9. G. repens (Kuetzing) Schmitz 

10. Halichrysis thivyae (Dawson) 

Eiseman and Moe 

11 . Rhodymenia dissecta 

Boergesen 

12. R. sonderi P. Silva. 

1 Tuticorin, Dhanuskodi , Krusadai Island. 

Tiruchendur. Gulf of Mannar 

1 Pudumadam, Tuticorin , Cape Comorin , 

Karwar. Bombay, Lakshdweep 

- Andaman-Nicobar Islands 

Tuticorin 

Cast ashore after a storm on the 

northern shore of Krusadai Island 

Tulicorin, Pamban, Tiruchendur, 

Idinlhakarai , Cape Comorin , Dwarka 

Bombay-Kolaba, Goa, Dona Paula. 

Only very few studies have been made on Indian Rhodymeniales that too limited on 

their distribution and description. Hen e in the present investigation, detai led studies have 

been carried out on the morphology, anatomy and reproduct ive structures of nine species viz. 

Champia compressa, C. globulifera, C. indica, C. paNula and Gastroclonium iyengarii of 

Champiaceae and Botryocladia leptopoda, Coelarthrum opuntia . Gelidiopsis variabilis and 

Rhodymenia sonderi of Rhodymeniaceae collected from the Gulf of Mannar region of Tamil 

Nadu State and Okhamandal coast of Gujarat State (Fig. 1). Other species could not be 

collected during my study period. 

In addition , studies have also been made on the seasonal growth and phenology of 

Champia globulifera collected from Mandapam of the Gulf of Mannar region for a period of 

one year from Apri l 1997 to March 1998 and correlated with the data collected on 

environmental and hydrological parameters such as temperature, salinity, dissolved oxygen 

and nutrients. 

Champia globulifera occurs com only in the Mandapam area . It grows attached to the 

rocks in the intertidal region which get exposed during lowest tides. This species was selected 

for seasonal studies because of its availability in the nearshore areas and the site is suitable 

for studying the environmental parameters. 
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REVIEW OF LITERATURE 

Geographical Distribution of taxa 0 Rhodymeniales 

Womersley (1950) listed the arine algae of Kangaroo Island in Austra lia, including 

the Rhodymeniales. Huisman (1993) f eported a new record of Coe/arlhrum boergesenii from 

Rottnet Island in Western Auslralia. H isman et al. (1993) recorded a new genus Semnocarpa 

from southern and western Australia . 

Laing (1926) prepared a reference list of New Zealand marine algae including the 

Rhodymeniales . 

Rhodymeniales from Japan iere reported by many authors. Yamada (1923, 1932, 

1934, 1935) reported the marine algae of Mutsu Bay, Urup and Kuriles in Japan. Tokida 

(1932, 1954) reported the marine algae from Robben Island and Saghalien. Marine red algae 

of Oshoro Bay, Hokkaldo and it's adjascent waters were listed by Inagahi (1934). Segawa 

(1935) studied Ihe marine algae of Susahi Province, Idsu and its vicinity . Kawabata (1936) 

listed the marine algae from Shikotan Island. Takamatsu (1938) gave an account of mari ne 

algae from the Sauriku coast, north eastern Honshu, Japan. Takamatsu (1939) reported the 

marine algae from the coast of Japa~ Sea in north-eastern Honshu. Nagai (1941 ) listed the 

marine algae of the Kurile Islands. Yamada and Tanaka (1944) reported the marine algae in 

the vicinity of the Akkesi Marine Biological Station . A list of marine algae from the coast of 

Iwate was prepared by Kawashima (1955). Funahashi (1967) enumerated the marine algae 

in the vicinity of Noto Marine Laboratory. Lee (1978) made an extensive study of the 

Rhodymeniales from Hokkaido Bay. 

Cordero Jr. (1 980) reported Rhodymenia sp. from Philippines. 

A list of marine plants in the vicini ty of the Institut Oceanographique de Nha Trang, 

Vietnam was given by Dawson (1954) which included Rhodymeniales. 

Rhodymeniales of China were reported by Howe (1924) and Tseng and Li (1935) . 

Rhodymeniales occurring at Vladivostok and its vicinity was reported by Funahashi 

(1966). 

Anand (1943) reported Botryocladia leptopoda, Coelarthrum muelleri, C. opuntia. 

Champia plumosa, C. compressa, C. compressa var. scindia, C. parvula, C. salicornioides. C. 
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g/obu/ifela and C soma/ensls frolll Ka achi , Pakistan . Shameel (1987) and Shameel et at 

(1989) reported Botryociadia leptopoda. Coelarthrum muelleri, Champia compressa, 

C.parvula, C. globulifera and C. plumosa from the coast of Lasbela, Pakistan. 

Boergesen (1944) reported eight species of Rhodymeniales from Mauritius. 

Boergesen (1950, 1951 , 1952, 1953) reported another five species, Bofryociadia skottsbergii, 

Champia parvula, C. indica, Coelothrix indica and Eryfhrocolon podagricum from Mauritius. 

Jaasund (1976, 1977) reported the Rhodymeniales from Tanzania and described eight 

species. 

Papenfuss (1940) prepared ~otes on South African marine algae including 

Rhodymeniales. Norris (1989, 1991 ) reported Botryocladia sp., Halichrysis coalescens and 

Microphyllum bomeense from South Africa . John (1980) reported a new species of 

Bofryocladia from Ghana (Tropical West Africa). 

Coppejans (1980) reported l omen,aria orcadensis from the coastal area of 

Boulonnais (Pas-de-Calais) , France. Maiz e/ al. (1987) reported the occurrence of 

Chrysemenia wrighfii a Japanese member of Rhodymeniales in the Etangde Than 

(mediterranean coast of France). 

Hooker (1 833) prepared an account of British fiora . Guiry (1977) studied the marine 

algae of the British Isles and described the habitat, distribution, synonymy, structure, 

development of thallus and reproductive structure and phenology of Rhodymenia 

pseudopalma/a var. pseudopa/mafa. R. pseudopalma/a vaL el/isiae and R. delicafula . Hiscock 

and Maggs (1984) recorded Rhodymenia holmesii from South-West Britain. 

Cullinane (1978) gave a preliminary account of the distribution of Cordylecladia erec/a 

in Ireland and the British Isles. Guiry and Cullinane (1979) recorded Gasfroclonium reflexum 

and Rhodymenia pseudopalma /a var. ellisiae from the Wexford Coast, Ireland 

Mari ne algae from Canary Islands were reported by Boergesen (1929) , Ballesteros e/ 

al. (1992) and Gonzales-Ruiz e/ al. (1995). Lomentaria subdich%ma and Rhodymenia 

ardissonei were recorded by Ballesteros e/ al. (1992) . 

The marine algae of Denmark, includig Rhodymeniales were listed by Rosenvinge 

(1931 ). 
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The marine algae co\1ected during the Norwegian Scientific expedition to Tristan da 

Cunha were reported by Baardseth (1941 ), 

Noms and Bal\antine (1995) reported two new species of Chrysemenia from the 

tropical weste rn Atlantic 

Boergesen (1915-1920) reported the marine algae of the Danish West Indies, 

Rivera and Edding (1986) described the morphology of Gastroc:/onium parum from 

Chile. Santelices et a/. (1989) recorded Gastrocloninum cylindric:um and G. tric:hodes from 
I 

Chile, 

Diaz-Piferrer et ai, (1964) and Ba\1antine and Wynne (1986) reported Coe/athrix 

irregu/aris and Ha/ic:hrysis peitata from Puerto Rico, A new species Botryoc/adia ganesanii 

was described by Aponte-Diaz ("t 988) ri m the Caribbean coast of Puerto Rico . 

Ganesan (1981 ) reported on the marine algal flora of Venezuela, Lemus (1 984) 

recorded the genus Rhodymenia for the first time from Venezuela , 

Dawson (1963) listed the Rhodymeniates of Pacific Mexico, Leon-Tejera and 

Gonzalez-Gonzalo (1994) reported the Rhodymeniales from Oaxaca coast, Mexico, 

Taylor (1939) listed the algae Including members of Rhodymeniales from Uruguay, 

Argentina, the Fa lkland Islands and the Strait of Mage\1an during "Hassler' , Albatross and 

Shnitt Expeditions, 

Setche\1 and Gardner (1903, 1924, 1930) reported the Rhodymeniales from North­

western America , Taylor (1937, 1945, 1960) listed the marine algae, including Rhodymeniales 

from the North America, Galapagos IslandS and eastern tropical and subtropical coasts of 

America. Dawson (1945, 1949, 1950, 1960) reported the Rhodymeniales from Pacific coast, 

Channel Islands in Southern Cali fornia and eastern tropical and subtropical coasts of America , 

Kylin (1925) reported the red algae in t~e vicinity of the Biological Station at Friday Harbour, 

Washington. Hol\enberg (1940) reported the Rhodymeniales from southern California, Smith 

(1944) reported the Rhodymeniales of the Monterey Peninsula, California. Doty (1947) 

reported the marine algae of Oregon. lindstorm and Scagel (1979) reported Gastroc/onium 

coulteri from southeast Alaska , Searles (1 984) reported a new species G/oioderma 

rubrisporum from North Carolina, Breda and Foster (1985) studied the composition, 

abundance and phenology of Botryocladia pseudodichotoma and Rhodymenia ca/ifornica var, 

ca/ifornica associated with two central California kelp forests . Phillips et ai, (1988) reported 
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Rhodymenia californica , R. pacifica and Botryocladia pseudodichotoma from the kelp forests 

of California. 

The red algae including Rhodymeniales of Iceland was reported by Jonsson (1901 ). 

The presence of Rhodymeniales in East Greenland was reported by Lund (1959). 

Kjellman (1983) reported the IRhOdymeniales of the Arctic. Moe (1986) recorded a 

new genus and species Hymenocladiopsis crustigea from the Antarctic Peninsula. Lu Baoren 

et al. (1986) reported Leptosomia simplex, Rhodymenia antarctica and R. palmatiformis from 

the Davis Station, Antarctica . 

Silva et al. (1996) have prepared a catalogue of the benthic marine algae including 

Rhodymeniales of the Indian Ocean . 

Studies on structure, reproducti on, cytology, ecology, productivity and culture of 

Rhodymeniales 

Grubb (1925) reported the male reproductive organs of Rhodymeniales . Svedelius 

(1937) observed apomeiotic tetrad division in Lomenfaria rosea. Dawson (1941 ) reviewed the 

genus Rhodymenia with descriptio s of new species. Papenfuss (1946) reported the 

structure and reproduction of Trichogloea requienii. Sparling (1 957) studied the structure and 

reproduct ion of 13 species of Rhodymeniaceae. 

Lee (1969) reported on the male organs of Rhodymeniales . Lee and Kurogi (1968 a, 

b) reported on the antheridium formation in Halosaccion saccafum, H. firmum and 

Rhodymenia infricafa. Lee and Kurogi (1972) made ecological observation of the members of 

the Rhodymenia les in Hokkaido. Lee and Kurogi (1 973) studied the development and 

structure of vegetative and reproductiJe organs of Binghamia californica. Lee (1978) studied 

the structure and development of reRroductive organs in Halosaccion yendoi, H. firmum , 

Rhodymenia in/ricata, R. pertusa and IChrySemenia wigh/ii of Rhodymeniaceae, Lomentaria 

hakodatensis, L. ca/enata and Champia parvula of Champiaceae. Huve and Huve (1976) 

studied Halichrysis depressa. 

Thursby and Steele (1984) reprted on the indeterminate growth of pericarps in three 

members of Rhodymeniales . Kajimura (1986) studied the morphology of G/oioderma 

japonicum. Ballantine (1989) studied the reproduction of Bo/ryoc/adia pyriformis and B. 

wynne. 
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Brodie and Guiry (1988) described the life history and reproduction of Cordylecladia 

erecta. The life history of G/oioderm~ iyoensis was reported by Migita and Lima (1990). 

Heine (1983) studied the seasonal productivity of Botryocladia pseudodichotoma and 

Rhodymenia californica va r. califomJ a. 

Sparling (1961 ) gave a report on the culture of some species of Halosaccion, 

Rhodymenia and Fauchea . 

Studies on Indian Rhodymeniales are very few. Boergesen (1924, 1931 , 1 933, 1937, 

1938) described the ecology, distribLtion and anatomy of Coelarlhrum opuntia, C. muelleri, 

Botryocladia leptopoda, B.skottsbergii and Rhodymenia dissecta of Rhodymeniaceae and 

Champia globulifera, C. indica and C" compressa var. scindia of Champiaceae. 

Devanesan and Chacko ( IP41 ) reported about the commensalism in sponges, 

symbiotic association of the sponge Ii docia dendyi with the alga Ceratodictyon spongiosum. 

The reproductive development of this red alga was investigated and the genus Ceratodictyon 

was classified under Rhodymeniales by Price and Kraft (1991 ). This alga was isolated from an 

alga-sponge (Sigmadocia symbioticl) and unialgal culture was done in simple inorganic 

medium in the absense of sponge. A Cery good growth of the alga was obtained. However the 

plant died when introduced in nature ~ price et. at. 1984). 

Srinivasan (1960 , 1969) reported a new species Gastroclonium iyengarii from Okha 

and described the anatomy of vegetative and tetrasporic plants. Later Balakrishnan (1975) 

reported cystocarpic plants of G. iyengarii collected from Porbandar and Veravat. 

Dawson (1963) described a new species, Maripelta thivyae which was collected by 

Thivy from the shores of Krusadai Island, after a stonm. Eiseman and Moe (1981 ) renamed it 

as Halichrysis thivyae because of numerous coaslecent blades and polychromatic medulla. 

Umamaheswara Rao (1968 , 1969) reported Champia compressa, C. globulifera . C 

paNula, Botryocladia leptopoda, Coe/arlhrum opuntia and Gelidiopsis variabilis from Gulf of 

Mannar area. 

Krishnamurthy and Joshi (1970) prepared a checklist of Indian marine algae. They 

enumeraed 21 species under Rhodymeniales , of which five belonged to Sri Lanka and 

Pakistan. Umamaheswara Rao and Sreeramulu (1970) reported Gelidiopsis variabilis from 

Vi sakhapatnam coast. 
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Gopalakrishnan (1970) reported Champia globulifera from Gulf of Kutch . 

I 
Anon (1978) reported the marine algal resources of Tamilnadu based on the survey of 

coastline from Athankarai to Rameswaram in Palk Bay and the coastline from Rameswaram 

to Melamidalam including 20 islands in the Gulf of Mannar. Seven species of Rhodymeniales 

viz. Bolryocladia leplopoda, Coelarthrum opunlia, Rhodymenia sonderi. R.dissecla , 

Rhodymenia sp., Champia compressa and C. parvula were among the red algae growing in 

this area. Among them, Bolryocladia leplopoda, Coelarthrum opunlia and Champia parvula 

were found to occur in huge quantities, 

Chauhan and Mairh (1978) reported the growth of Cllampia cOl7lpressa from 

Saurashtra coast. Ka liaperumal and Umamaheswara Rao (1982) studied the seasonal growth 

and reproduction of Gelidiopsis variabilis for a Reriod of 2% years and reported that only 

tetrasporic and vegetative plants were found in the populations. Untawale et al. (1983) noted 

the occurrence of Champia compressa in Goa coast. Kaliaperumal and Pandian (1984) 

reported the occurrence of Bolryocladia leplopoda at Idinthakarai and Kovalam, Coelarthrum 

opuntia at Tuticorin area , Manapad and Kovalam and Champia parvula at Tuticorin area and 

Manapad 

Agadi (1985) reported Champia sp. from Kumba, Karnataka coast. Sohba and Nair 

(1985) recorded Bolryocladia leptopoda from Kanyakumari (Tamil Nadu), Thangasseri and 

Thirumullavaram (Kerala). Balasundaram (1985) recorded Rhodymenia dissecta on intertidal 

rocks at Tiruchendur, Tamilnadu occassionally. Subba Rao et al. (1985) carried out a survey 

of the marine algal resources of the Andhra Pradesh and recorded the occurrence of Cham pia 

parvula from Bhimulipatnam to Itchapuram. Kal iaperumal et al. (1989) have recorded 

Champia parvula from Kilian, Bingaram, Androth , Kavaralli and Suheli islands of 

Lakshadweep during the seaweed resources survey in all the islands of La shadweep. Maya 

and Nair (1992) collected Champia compressa from the rock pools of Kovalam, Kerala coast. 

Anilkumar and Panikkar (1993) have described Cham pia compressa and C. parvula collected 

from the Kerala coast. 

Ka liaperumal et al (1998) reported about the seaweed resources and their distribution 

in the deep waters extending from Dhanuskodi to Kanyakumari in Tamilnadu. The deep water 

seaweed resources survey was conducted at a depth ranging from 5 to 22 m. A total of 100 

algae including five species of Rhodymeniales were recorded. Botryocladia leptopoda and 

Coelarthrum opuntia were reported from the Dhanuskodi-Kilakkarai sector. Botryocladia 

leptopoda occurred in harvestable quantity of 862.5 tonnes from 417.5 sq.km. area wh ile all 
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the other species were in negligiblr quantities. Cham pia compressa was recorded from 

Nallatannitivu-Vembar sector, Gas/roc/onium iyengarii was collected from KaUapadu­

Tiruchendur sector whereas C/lam ia compressa and C. parvu/a were recorded from the 
I 

Alantalai-Manapad sector. 
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MATERIALS AND METHODS 

Extensive collection of members of the order Rhodymeniales (Rhodophyta) occurring 

along the east and west coasts of India t as made during 1996-98. Among the sixteen Indian 

species listed by Krishnamurthy and Joshi (1970), only nine species only could be collected 

during the study period. Cham pia glob lifera was collected from Pamban coast, C.parvula 

was collected from Krusadai Island ant! C. compressa and C. indica were collected from 

Shivrajnagar and Dwaraka in Gujarat . dastroclonium iyengarii was collected from Port Okha. 

Botryocladia leptopoda was collected from off Manoli Island in Mandapam area and 

Kanyakumari . Coelarlhrum opuntia was collected off Manoli Is land in Mandapam area and 

Manapad. Rhodymenia sonderi was cdllected from Manapad and Kanyakumari. The ninth 

species Gelidiopsis variabilis was cOllectbd from Pudumadam. 

The seaweeds were collected from the intertidal region and shallow waters upto 6.0 

m depth. Seaweed materials of each collection were cleaned and transported to the laboratory 

in polythene bags containing seawater or preparing herbarium and for preservation in 5% 

seawater formal in for microtomy. I 

Preparation of herbarium 

Fresh seaweeds collected from he sea were washed well with filtered seawater. A 

clean tray was fi lled with filtered seawater with a wooden plank immersed in it. A white paper 

was spread over the immersed wooden plank. Cleaned specimen was placed on the paper 

oriented in the same manner as in nature and then the plank was gently raised above the 

water level. After draining the water, the IWhite paper with the specimen was transferred to a 

folded blotting paper without disturbing the arrangement of the specimen on the paper. 

Blotting papers were changed every 24 h to facilitate quick moisture absorption. The 

specimens got attached firmly to the whit paper and got dried completely within a week. The 

herbarium specimens were then labelled giving the genus and species names, locality , date 

of collection and other deta ils . 

Preservation 

The specimens were repeatedly washed with filtered seawater to remove the sand 

particles and epiphytes. They were then fixed in 5% seawater-formalin for preservation. 
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Microtomy 

The seawater-formalin preserved specimens were carefully examined before 

process ing for microtomy. The external morphology of Ihe thallus was studied by examining 

Ihrough a slereoscopic microscope. Photographs of the vegetative and reproductive parts 

were taken . Microphotographs of the reproductive structures were also taken. Parts of Ihe 

specimens with important stages wer cut into small bits (1.0 to 1.5 cm long) for sectioning 

with microtome. 

Dehydration and infiltration 

Tertiary Butyl Alcohol method (Johansen, 1940) was used. 

The selected bils of Ihe thallus were transferred 10 50% alcohol and after 30 minutes 
I 

through Tertiary Butyl Alcohol (TBA series). 

The Tertiary Bulyl Alcohol series were prepared as per the combinations given below: 

Approximate total percentage of alcohol 

50 70 85 95 100 

Distilled water 50 30 15 --- --
95% Ethyl alcohol 40 50 50 45 ---

Tertiary Butyl Alcohol 10 20 35 55 75 

100% Ethyl alcohol --- --- --- --- 25 

In 50% solution, two changes ere given to the materials at two h intervals. In 70% 

solution two changes were given 10 the materials at two h inlervals and then kept over-night. 

Th is was followed by changes to 85%, 95% and 100% at one h intervals. After the 100% 

solution, the material was transferred to ure Tertiary Butyl Alcohol. Two changes were given 

with this al two h intervals and then kept in the same fluid overnight. 

Infiltration 

The dehydrated materials were passed twice through equal proportion of pure Tertiary 

Butyl Alcohol and liquid paraffin at twol h intervals. Then the material along with a small 
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amount of Tertiary Butyl Alcohol and liq id paraffin was poured over the just solidified top of 

the molten paraffin wax (56-58°C meltin point)" and kept in an oven, maintained at 58°C. 

Paraffin blocks with the materials arra ged in a convenient way for taking vertical and 

transverse sections were prepared afte giving two changes of fresh molten wax at six h 

intervals·· . 

.. 

BOH paraffin wax was boi led an cooled atleast four or five times and kept in an oven 

at 58°C. 

A thick paper boat was designed and smeared with glycerine . Materials with molten 

paraffin wax were poured on th j boat and the materials were arranged and lifted a 

little by using hot needles . After fidification the paraffin wax block was stored. 

Section ing 

Serial microtome sections of 6- 0 ,1m thick were taken using a Rotary microtome. 

Clean slides wee smeared with Haupt's adhesive' and ribbons wi th sections of material were 

floated on four or five drops of 4% forml lin on the slides. The ribbons were stretched on a 

35°C hot plate. Then the formalin was d ained off the slides and were left to dry for a couple 

of days. 

Haupt's adhesive: To make it, 1 plain knox gelatin was dissolved in 100 ml disti lled 

water at a temperature of 30°C. When complete ly dissolved 2 g phenol crystals and 

15 ml glycerin were added. Then stirred well and filtered . 

Sta ining 

The prepared slides with paraffin ribbons were brought down through xylol-alcohol 

series in Coplin jars, in the sequence giv In below. 

Xylol I 
Xylol II 30 minute in each 

Xylol : Absolute alcohol 

3:1 
2:2 
1 :3 

Absolute Alcohol 

5-10 minutes in each 

14 



95% 
90% 
85% 
70% 
60% 
50% 
30% 

5-10 minutes in each 

The sl ides were washed thoroughly in distilled water, transferred to Iron alum (4%)" 

for 40 min., again washed thoroughly in running water followed by changes in distilled water 

and passed through 

30% alcohol 
50% alcohol 5 - 10 minutes in each 

Iron-alum: 4.0 g Ferric ammonium sulphate dissolved in 100 ml of distilled water. 

and stained in Ehrlich 's Haematoxylin-' for 30 min . 

Ehrlich's Haematoxyl in: 

Distilled water 
Absolute alcohol 
Glycerine 
Glacial acetic acid 
Haematoxylin crystals 
Aluminium ammonium 
sulphate 

Destain in 50% alcohol , 

pass through 

60% alcohol 
70% alcohol 
80% alcohol 
90% alcohol 

100 ml 
1bo ml 
100 ml 

Oml 
2g 

in excess 

5-10 minutes in each 

Counterstain wi th Erythrosin sta in- - 15 min. 

Destain in 90% alcohol, 

pass through 

Absolute alcohol 5-10 minutes 
Absolute alcohol : Xylol series 
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3.1 
2:2 
1·3 

Xylol I 
Xylol II 

5· 10 minutes in each 
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Ery throsin stain: 1 g of Erythrosin dissolved in 100 ml of 90% alcohol. 

Mounting 

The slides from xylol II were \aken out and mounted using the DPX mountant and 

cover glasses. The excess of DPX rpountant was removed and the slides were carefu lly 

indexed. 

Description of the Specimens 

Herbarium specimens, fixed flate rials and microtome sections were thoroughly 

examined to study the morphological land anatomical features of nine different species of 

Indian Rhodymeniales. 

The herbarium specimens were used to note down. heigh t of the thallus , basal 

attachment (simple or clustered), branching and other morphological characters . 

The fixed materials were used for studying the structure of vegetative and 

reproduclive structures and to take measurements of the breadth and width of these 

structures using ocular micrometer. 

Microtome sections were used to study the cellular structure of the thallus , 

development of gametangial and tetrasporangial sori and cystocarps and also for measuring 

the size of cells , spores and reproductive structures. 

Ecological studies on Champia g/obulifera 

The growth and phenology of Champia g/obulifera occurring at Mandapam were 

studied for a period of one year from April 1997 to March 1998. Monthly samples were 

collected at random from the rocks, cleaned well and brought to the laboratory in plastic 

buckets with sea water. Hundred plants were measured to calculate the mean height and 

standard deviation in height of the population. 
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Surface seawater samples were collected every month. Atmospheric temperature 

and surface seawater temperature were measured in the field itself using a standard 

centigrade thermometer. Salinity was estimated using a Salinometer (Model E.2). Dissolved 

oxygen was estimated by the modified inkier's method (Strickland and Parsons, 1972). The 

seawater was analysed for phosphate, nitrate, nitrite and silicate contents following the 

standard methods of Strickland and Parsons (1972). 
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Results of the studies on the morphology. anatomy and structure of reproductive 

organs of 9 members of Rhodymeniales collected from the Gulf of Mannar area of Tamil Nadu 

State and Okhamandal Coast of Gujarat State are presented in this chapter. 

RHODYMENtALES 

Plants show various shapes from fil iform to fleshy membranous tha lli, sometimes 

hollow, corticated, with a modified multiaxial type of structure, commonly appearing 

parenchymatous: asexual reproduction is by tetraspores in sporangial sori or scattered over 

the plant just below the surface; sexual reproduction is by spermatangia borne on surface 

cells in more or less restricted areas and by carpogonia in procarps sun en in the cortex ; 

auxiliary cells are established by segmentation indirectly from the cell supporting the 

carpogonial branch; cystocarps are enveloped by a pericarp. 

t. Champiaceae 

Plants are usually bushy; the branches are cylindrical or compressed, delicately 

membranous to qu ite soft; from an apical meristem, develop superficial small assimilatory 

cells ; an inner cortex of large cell s is present and a medullary cavity is traversed by 

longitudinal filaments , the filaments bear lateral secretory cells; tetrahedral sporangia are 

formed from cortical cells and lie just below the surface; spermatangia are borne on groups of 

surface cells of the small male plants; carpogenic branches are three to four-celled, each 

borne on an inner cortical cell ; the auxiliary cell is secondarily derived from the supporting cell ; 

after fertilization the gonimoblasts and in turn the large carposporangia are formed from a 

large fusion cell and the whole structure IS covered by a prominent ostiolate pericarp. 

1. Champia compressa Harvey, 1838 (PI. 1A and B, Figs. 2A-C) 

= Gastridium zonatum Suhr, 1834 

Location: Shivrajnagar and Dwarka (Gujarat State) 

Plants grow attached to rocks near the low water mark. The plants are highly 

branched, small, upto 3cm high and 3 mm broad; branching irregular forming clusters. The 

thalli are highly mucilaginous and red in colour, the fronds are compressed to flattened . The 

18 



PLATE -1A 
compressa 

a. Tetraspororic plant b. Cystocarpic plant 

r 
c. C.S. of thallus d. A portion of septum 



PLATE - 18 
Champia compressa 

e. A portion of tetrasporic plant f. C.S. of tetrasporic thallus 

, 

h. loS. of cystocarp 



/,\.:: ".~ . . . . 
-i "'# .,@ 

~: . , " .... rJo ~ofl 
~, .. ~ . 4t . c: .. ~;. ::. : ~.... • 
'il:~. , ... , . • -",. '. , ... -­;".:' .... : . 

;.~ :< . . . .,. ... ' .. ' .. :.-. " . .. . 

b 

Fig. 2A. I . 
Ohampla compressa 

\ ! 

c 

a. Habit b. A portion of tetrasporic plant c. A portion of carposporic plant 

d. A pbrtion of septum 



e. L.S. of apex 

501' I 
e 

t~ 
lfB~_RY 

.. ...r.r "'!ft ~~ ~ """" 
Cent' •• I~.ri~e Fit~.rifS lIIufilcn In lritltt 

~-.. ? 0 1~ , ( 1f1~) 
Coch ,n·6ii21114. (lnd ;"' 

10 0)01 

Fig. 28. qtla~np,;a compressa 

f. C.S. 

h. 

I thallus g. C.S of tetrasporic thallus 

. of cystocarp 

I 



100,", 

Fig. 2e. Champia compress a 

i. L.S . of thallus ShOWinlg septum and origin of gland cells 



barrel shaped segments are short, 1 - r .5 mm long and 2 - 5.23 mm broad. A cross section of 

the thallus shows only one layered wa I of more or less squarish cells . 50-60 ~m long and 45-

60 ~m broad and with a thick mucilaginous sheath. A few smaller sub cortical cells, 35-40 ~lm 

long and 28-35 ~m broad are see~ here and there. The vertical filaments are mostly 

unbranched. 28-30 f lln In diameter. Gland cells with dense contents are 15-20 ~m in diameter. 

Tetrasporangia are arranged in well marked transverse bands both on the main axis 

and branches. Tetrasporangia are ovoid and 80-100 ~lm long and 60-75 ~lm wide. 

Tetraspores are tetrahedrally arranged, pyramidal in shape and 50-70 ~m in diameter. The 

cystocarpic plants are slightly larger than tetrasporic plants. Cystocarps urceolate, neck 

elongated with a distinct ostiole , more than five on each segment, 900-1300 ~m long and 800-

1150 I'm broad, carpospores are pyriform in shape, produced in terminal carposporangia and 

measure about 76-80 I'm long and 25-30 ~lm broad. Spermatangial plants are usually smaller 

than the tetrasporic plants , spermatan ial sorus irregular in shape is found as white patches, 

spreading over the segments, 2-4 nm long and 1-2 mm broad. Spermatia cut off from the 

subcortical cells measure about 3-4.5 ~m in diameter, spherical or ovoid in shape. 

2. Champia globulifera Boergesen, 1937 (PI. 2, Figs. 3A and B) 

Location: Mandapam (Tamilnadu state) 

Plants grow attached to partially exposed rocks in the intertidal areas. Plants upto 6 

cm height, form dense tufts , as several shoots arise from the basal disc and decumbent 

branches are able to form new discs, thus giving rise to new tufts . The plant is monopodial in 

growth and the branches are given out in all directions. They are either solitary or often 

opposite or verticillate and they are ramified again in the same way but to a lesser extent. The 

main shoots have a breadth of about 2 mm but the branches are a little less broad. The 

branches are narrowed at their base and taper slowly towards their upper ends. The apex is 

obtuse. The plant is clearly constricted at the diaphragms, the segments becoming barrel­

shaped and about 'as long as broad, but becoming gradually shorter upwards 

A transverse section shows that the wall is composed of two layers of cells , inner tayer 

of large cel ls 40-45 I'm X 30-35 flm size, covered more or less completely by an outer layer 

composed of slightly smaller cells , 25-35 flm X 15 ~m size. 

The cystocarps are nearly glodose and rather large and measure about 1 mm long 

and 1 mm broad. They occur scattere~ on the thallus though often with a tendency to place 
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themselves in small groups round the constrictions. The tetrasporangia are found scattered in 

the walls of the branches with a tendercy to be clustered near the constrictions, subglobose or 

spherical , about 1000 11m in diameter. 

3. Champia indica Boergesen, 1933 (PI . 3, Figs. 4A and B) 

Location: Shivrajnagar and Dwarka (Gr jarat State) 

Plants grow near the lower water mark, attached to the rocks in moderately exposed 

locali ties. Erect plants are upto 15 c high , pink or rose-red in colour. Branching is rich and 

the branchlets are arranged in a feather-like manner. The thallus is 2-3 mm thick with 

segments half as long as broad or shorter. In cross section, the thallus wall appears to be 

monostromatic with cells inside a thic pectinoid colourless matrix. 

The thallus wall is composed of only one layer of roundish polygonal cells , about 50-

75 ).1m long and 50-60 ).1m broad. Cortical cells are small with a diameter of 12 ).1m. The 

diaphragms are composed of one layer of polygonal cells. The breadth of the vertical 

filaments varies from 4 to 23 ).1m; they run in their interior of the joints and are ramified, 

sending out branches in all directions, some of them approaching the cells of the wall and 

running along these. Spherical gland cells are present here and there. The tetraspores lie 

scattered over the surface of the thallus, The cystocarps are relative ly small , depressed -

subspherical and about 500 ).1m high 600 ).1m broad. 

4. Champia parvula (C. Agardh) Harvey, 1853 (PI. 4, Figs. 5A and B) 

= Chondria parvula cl Agardh, 1824 

= Chy/ocladia parvula (C. Agardh) W. Hooker, 1833 

= Lomentaria parvula l c , Agardh) Zanardini, 1841 

Location: Krusadai Island (Gulf of Manrar, Tamilnadu State). 

Plants epiphylic, thallus forming spherically , tufted intertangled mass, cylindrical, 

tender, gelatinous, branching three to f~ur times, monopodial in growth, estipitate , attaching to 

substratum by means of discoid flat holdfast, 5-7 cm high, 1.5-2.0 mm wide at the broadest 

part; holdfat erecting a few to several fronds , 1.0-2.0 mm in diameter; frond articulated in 

cask-like rows at 1-2 mm intervals; main axis much narrow at base, broad In middle portion , 

attenuate upwards and obtuse to round at apex; branches irregular, verticillate, sometimes 

alternate or opposite , wide or patent, bcCUrring at septa or inter-septa with less than 1 cm 
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Champia parvula PLATE - 4 
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Intervals, ultimate branchlets much constricted at base, 0.5 to 1.0 mm wide; rhizoids 

developing from frond , compressed; frond in section single layered with central cavity 

interrupted by diaphragms, 55-65 ~Lm thick; cells polygonally angled, 28-35 ~Lm high , 35-42 ~Lm 

wide, 45-83 ~m long cutting off small cells outwards; small cells round to polygonal , cutting 

off much smaller cells obliquely outwards, longitudinal , filaments attaching to large cell , 

running through frond; diaphragm single or sometimes partially two cell-rowed; gland cells 

attach ing to fi lament inwards ; unicellular hairs abundant; tetrasporongia occurring in sori , 

interca larv :::lIllOI1P lilrge C'lr SIl1:::l11 cells l;'void. bulgmg inward 10 c.1vl ly. divicft::.d tptr:l"pnr:lIlv . 

spermatangia occurring in sori, ell ipitical , subterminal on mother cell , 6.8 ~m long 4.3 ~m 

wide; cystocarps abundant, solitary or aggregated, spherically elevated, sessile, with 

carpostome, 860-1100 I'm high and wide; carpogonial branch four-celled, carposporangia 
I 

round to polygonal , colour dark purple to brownish red, sometimes greenish purple. 

5. Gastroclonium iyengarii K. Srinivasan, 1960 (PI. 5, Figs. 6A and B) 

Location: Okha (Gujarat State) 

Th is alga grows in submerged situations, below low water mark, also in open bays, 

where there is much disturbance due to c~rrent and swell during high tides. 

The alga has an erect shoot, bearing large number of linear oblong articulated 

structures in tufts near the extremetics of the shoots bearing them. The colour varies from red 

to pink while young and light red or purple with shade of light green when old. 

Frond cartilaginous, erect, cylirldrical , 1 0-12 cm or more in height, 2 cm thick ; 

branching pseudo-dichotomous, ramuli numerous, lateral in acropetal succession on frond , 

inflated, linear-oblong, segmented, 15-20 mm long and 2.5 to 3.5 mm broad; number of 

segments 11 -20 in each ramulus ; midsegments longer than the basal and distal segments; 

cavity inside the ramulu s intercepted by diaphragm at intervals; axial filaments of ramuli , 16.5 

to 30 I'm across; bulb cells 23-33 ~m x 20-26 ~m. 

Tetrasporangia pyriform, 1 00 ~m X 50 ~m in size; tetraspores are formed by 

tetrahedral division; cystocarps are 800-1000 11m in diameter and approximately of the same 

height. urceolate with well defined ostioles. 
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II . Rhodymeniaceae 

Plants errect or attached. nearl simple or somewhat freely divided. the divis ions nat 

and subdichotornous or subcylindrical and radially branched, solid or hollow, soft to tough­

membranous; developing from an api f al meristem, the innermost cells large, forming a 

parenchymatous medulla; the surface [ liS small , often in short radial series and containing 

chromatophores ; sporangia sometimes In sori , tetra partite, formed between these superficial 

cells ; carpogonial branches three-celie , the supporting cells cut off an auxili ary mother cell 

before fertilisation; gonimoblasts extensively branched, most of the cells forming rather small 

carpospores, the whole structure eventu111y enveloped by a loose pericarp. 

1. Botryoc/adia /eptopoda (J . Agardh) Kylin , 1931 (PI. 6, Figs. 7A and 8) 

= Chrysemenia uvaria J . Agar h var. /eptopoda J . Agardh, 1876 

= Chrysemenia /eptopoda (J . ~gardh ) Weber-van-8osse, 1928 

Location: Off Manoli Island (Gulf of Mannar, Tamilnadu State) 

This alga occurs in deep water ~reas of 5 to 15 m depth. In the Gulf of Mannar area, 

th is alga grows luxuriantly with a harvestable quantity. 

Thallus upto 50 cm long, cylindrical, 2-2.5 mm broad, highly branched, branches 

irregular, densely covered with hollow vesicles, 2-4 mm in diameter, oblong or rounded , 

swollen, broader at the upper end, constricted near the base; main thallus is composed of a 

central axis of large rounded cells , 50-130 »m in diameter, surrounded by a cortex of small 

cells, 4-6 flm in diameter. In longitudinal section, the central cells are vertically elongated with 

small rounded gland cells upon and in between them, wall of the vesicle 50-60 »m thick, 

composed of a layer of large polygonal cb lls , 40-50 flm in diameter, abutting t e cavity of the 

vesicle, there are one or two layers of small rounded cortical cells , 4-6 ~m in diameter. A 

single gland cell is , as a rule, present i~ the middle of each large cell. Conceptacles partly 

immersed in the frond, hemispherical or urceolate; tetrasporangia scattered in the peripheral 

cells , cruciate. Plants gelatinous and adhere firmly to paper on drying. 

2. Coe/arthrum opuntia (Endl icher) 8oergesen, 1937 (PI. 7, Fig. 8) 

= Chondria opuntia J . Agardh, 1841 , 

= Chrysemenia opuntia Endlicher, 1843 

= Gastroc/onium opuntia (Endlicher) Kuetzing , 1849 

= Sedoidea opuntia (En1IiCher) Kuntze, 1891 
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Botryoc/adia /eptopoda PLATE - 6 
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Fig. 8. Coelarthrum opuntia 

a. Habit b. Septum c. L.S. of segment 

d. C.S. of segment e. L.S. of cystocarp 



Location: Off Manoli Island (Gulf of Mannar, Tamilnadu State) 

This alga was collected from 8 m depth off Manoli Island. Plants 8-10 cm high, 

attached by stolons; segments broader, 6-8 mm wide, 1-1 .7 cm long, oblong or only slightly 

cuneate ; walls of segments three layered, inner layer cells , 200 ~m X 150-175 11m, the middle 

layer with slightly smaller cells , the outer layer with small rounded cells , 8-14 ~m in diameter. 

On the wall of the large cells facing the cavity of the inflated joints of the thallus , gland cells 

occur on irregularly shaped or stellate pedicel cells . Cystocarps hemispherical , with an apica l 

pore, scattered upon the thallus; tetrsporangia in cortical cells , cruciate . The colour of the 

plant is bright red ; plants adhere firmly to paper. Stoloniferous branches are given off from 

some of the solid articulations. 

2. Gelidiopsis variabilis \J. Agardh) Schmitz, 1895 (PI. 8, Fig. 9) 

: Acrocarpus gracilis Kuetzing , 1849 

= Gelidium variabile J . Agardh, 1851 

= Gelidium acrocarpum Hauck, 1888 (1886-1889) 

= Gelidiopsis gracilis (Kuetzing) Feldmann, 1931 

= Ceratodictyon variabile (J. Agardh) Norris, 1987 

Location: Pudumadam (Tamilnadu State) 

Thallus erect , basal area associated with sponge; frond 7-10 cm in height, cylindrical, 

fil iform; the primary axis, erect, sparsely branched from below; branches simple, cyl indrical 

with obtuse apex, patent . Cystocarps ovoid, minute, sessile on the upper branches, 

sometimes densely aggregated. Tetrasporangia occur in the rounded apical portions of the 

branches. 

3. Rhodymenia sonderi P. Silva, 1996 (PI. 8, Fig. 10) 

= Rhodymenia australis Sonder, 1845 

: Sphaerococcus australis Kuetzing, 1849 

= Acrope/tis australis J . Agardh, 1849 

Location: Manapad and Kanyakumari (Tamilnadu State) 

Plants attached to rocks by discoid holdfast. Plants erect, dichotomously divided, upto 

15cm; cotour dark red to rose purple ; turning brownish when dry, consistency firm and 

gelatinous; erect blades stipitate, the tower portions cuneate and 5-10 mm wide, the upper 
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portions linear and 2-3 mm wide, apical part subflabell iform and fastigiate; angle between 

furcations acute: axils somewhat rounded: margin of blades entire, rarely with short obovate 

proliferations; fronds slightly thickened at the margins and more or less subcanalicu late or 

concave on one side . Cystocarps hemispherical, protruding and slightly constricted at base; 

several and scattered over the younger portions of the blade, upto 0.5 mm in diameter, with a 

th ick wall and prominent ostiole. Tetrasporangia in sh ield shaped nemathecioid sori situated 

just below apices, subspherical to pyriform, cruciately divided. 

Studies on the vegetative structures and reproductive organs of the nine Indian 

species revealed that IIlese species agree well with the descriptions given for the same 

species reported frolll other countnes. There are no marked differences either In the 

morphology or anatomy of the species reported from India and other countries . 

The apica l cells in Champia spp have been observed. Sliding (1928) and Lee (1978) 

have reported 17 apical cells in Champia parvula . During the present study only 8 apical cells 

were counted in Champia globulifera and C. parvula whereas 16 apical cells were noticed in 

C.indica and 23 apical cells in C.compressa . The apical cell is triangular of wh ich upper angle 

is directed to the apical centre . These apical cells cut off large cells perpendicu larly to the 

surface, which become longitudina lly elongate oblong later. 

The longitudina l fi laments developed in central cavity of the thallus are attached to 

large cells and anchor at the diaphragm. In branch apex, the filament initials are cut off 

pericl inally towards the cavi ty from the cells nearer to the apical cells. They are elongated 

longitudinally and transform into fi laments later. The filament is frequently branched 

dichotomously or connected with the adjacent ones. The diaphragm at the septum is single 

rowed wi th thin walled hyaline cells. It is connected both to large cells and fi laments. The 

central portion is slighlly thicker than the margin. The diaphragm originates from inner large 

cells near the apex. 

The branch is developed by periclinal divisions of a few large cells. Then, the divided 

superficial cells become the apex of the new branch, while the divided inner cells rema in as a 

basal septum after the branch is developed. 

The gland cells are developed solitarily on the filaments inwards (Davis, 1892, Sliding, 

1928, Inagaki , 1934). They appear more often in the upper portion of brnches and are round to 

ellipical in shape bearing ne to three nuclei. A large gland cell is about 15 ~m in diameter. 
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The longitudinal fi laments developed in central cavity of the thallus are attached to the 

large cells and anchor at the diaphragm. In branch apex, the filament initials are cut off 

periclinally towards the cavity from the cells nearer to the apical cells . They are elongated 

longitudinal ly and transform into fi laments later. The filament is frequently branched 

dichotomously or connected wi th the adjacent ones. The diaphragm at the septum has a 

single row of thin walled hyaline cells and the diaphragm is connected to both large cells and 

filaments . 

Ecolog ical studies on Champia g/obulifera 

Results obtained on seasonal changes in growth and fruit ing in Champia g/obulifera 

are presented below. Data collected on the environmental and hydrological parameters at the 

collection local ity in Mandapam are presented in Fig. 11 The air temperature va ried from 

28.3 (February) to 32.5°C (May) and the seawater temperature varied from 27.9 (February) to 

32 .0°C (May). The dissolved oxygen content ranged from 3.61 (March) to 543 mil l (August). 

Salinity ranged from 29.23 (February) to 36 .0%0 (June). The phosphate concentration in 

seawater varied from 0.11 (October) to 0.28 ;<g aUI (November) whereas the silicate varied 

from 1.25 (May) to 31.40 ;1g aUI (January). Nitrite concentration ranged from 0.02 in June to 

1.25 ;<g aUI in March and Nitrate concentration ranged from 1.00 to 3.64 ;1g aUI in October 

and September respectively. 

Studies on the Growth on Champia globulifera 

Data obtained for one year from April 1997 to March 1998 on seasonal variation in the 

mean height of the erect fronds, standard deviation and minimum and maximum and height 

are presented in Fig. 12A. The percentage of vegetative, tetrasporic and cystocarpic plants in 

the popu lation is presented in Fig. 12B. 

Populations of C. g/obu/ifera occurred in Mandapam only for 10 months during the 

study period from April to January. C. g/obulifera grows attached to the surface of the rocks at 

the edge of the sea. During low tides, the plants get exposed for a few hours The plants are 

normally within 3 cm height and the maximum height was recorded was 5.15 cm in June. 

Boergesen (1937) reported a maximulj1 height of 6 cm. The plant forms dense tufts , as 

several shoots arise from the basal disc and decumbent branches are able to form new discs, 

thus giving rise to new tufts. The plant is monopodial in growth and the branches are given in 

all directions. 
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Two peaks with maximum height of plants could be seen in June and November. 

Tetrasporic plants were abundant and occurred during all 10 months of the growth period 

whereas the cystocarplc plants were less In number and found during five months of study 

only I.e. June to August and Oc ober - November. Vegetative plants occurred during all the ten 

months. Male plants were not found in the col lections during the one year period. 

Simple corre lation analysis made between the hydrological parameters and growth of 

Champia globulifera (Table 1) showed a singificant positive correlation with air temperature 

and salinity ThiS indica es lilat increase In air temperature (r = 0.557: P<0.05) and salinity of 

the seawater (r = 600: P<O.OS) are favourable for the growth of Champia globulifera . 

Table .l . Simple correlation co-efficient(r) values for hydrological parameters and height of 
Champia globulifera. 

Parameter Air temp. S. W DO Salinity PO. SiO, NO, NO, PI 
lemp. height 

Air temp 1.000 
SWT 0.819 '" 1.000 
DO -0 .006 -0.220 1.000 
Salinity 0.737" 0.471 -0.162 1.000 
PO, 0.101 0.028 0.277 -0.061 1.000 
SiO, -0 .454 -0.568' -0 .041 -0.308 0.363 1.000 
NO, -0.337 -0.157 -0.417 -0.509 -0.031 0.285 1.000 
NO, 0.645' 0.516 0.163 0.150 0.057 -0 .365 -0.162 1.000 
PI. height O.SS?" 0.320 0.477 0.600' 0.424 -0 .124 -0 .703" 0.171 1.000 

, P< 0.05 level " P< 0.01 level ", P< 0.00 1 level 

26 



SUMMARY 

The order Rhodymenials consisls of rather distinctive groups of algae in three families 

viz. Champiaceae, Lomentariaceae an~ Rhodymeniaceae. The members of Rhodymeniales 

occur in all tropical and temperate watts. A total of 35 genera and 185 species have been 

reported so far. In the order, Rhodymeniales, Rhodymeniaceae and Champiaceae are 

represented in the Indian flora with 12 ahd 8 species respectively. 

Studies on the vegetative structure and reproductive organs of the members belonging 

to Champlaceae and Rhodymeniaceae have been carried out by several au lhors in different 

countries. However, on ly very few studies have been made so far on Indian Rhodymeniales 

which are rather limited to their distribution and description. Hence, studies on the vegetative 

structure and reproductive organs of nine species viz. Champia compressa, C. g/obulifera. C. 

indica, C.parvu/a, Gastroc/onium iyengarii of Champiaceae and Botryocladia /eptopoda , 

Coe/arlhrum opuntia, Gelidiopsis variJbilis and Rhodymenia sonderi of Rhodymeniaceae 

collected from the Gulf of Mannar re Ion in Tamil Nadu State and Okhamandal coast in 

Gujarat State have been made and the results obtained are presented. 

Plants were collected from the intertidal region and also from shallow waters upto 6.0 

m depth. Liquid specimens were prepared with 5% formal in for microtomy. Herbarium was 

also prepared. 

Parts of the specimens with imJortant stages were cut into small bits (1.0 to 1.5 cm 

long) for sectioning with microtome. Tertiary Butyl Alcohol method was used for dehydration 

and infiltration. 

Studies on the vegetative structures and reproductive organs of the nine Indian 

species revealed that these species ag~ee well with the descriptions given for these species 

from other countries. Observations were made on the apical cells , disphragm and gland cells 

of the members of Champiaceae. The Ipical cell is triangular and its upper angle is directed 

to the apical centre. These apical cells cut off the large cells perpendicular to the surface, 

which become longitudinally elongated and oblong later. 

The branch is developed by periclinal divisions of a few large cells . Then, the divi ded 

superficial cells become the apex of the ~ew branch, while the divided inner cells remain as a 

basal septum after the branch is developed. The gland cells are developed soli tarily on the 
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filament inwards. They appear more often in the upper portion of branches and are round to 

elliptical in shape bearing one to three nuclei , with a maximum size of 15 flm in diameter. The 

longitudinal filaments developed in central cavity of the thallus are attached to the large cells 

and anchor at the diaphragm In branch apex, the filament initials are cut periclinally towards 

the cavity from the cells nearer to thJ apica l cells. They are elongated longitudinally and 

transform into fi laments later. The filament is frequently branched dichotomously or connected 

wi th the adjacen ones. The diaphragm at the septum has a single row of thin walled hyaline 

cells and the diaphragm is connected to both large cells and filaments. 

Ecological study was made on Cham pia g/obu/ifera from Mandapam of Gulf of Mannar 

for a period of one year (April 1997 to March 1998). Data on environmental and hydrological 

parameters were also collected from the collection site . Simple correlatio analysis made 

between hydrological parameters and growth of Champia g/obulifera showed a significant 

positive correlation with air temperature and salinity. 
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