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ABSTRACT 

Genus Ophioglossum is commonly called Adder's tongue or snake tongue fern owing to 

the shape of its tropophyll and fertile spike. It has 53 accepted species worldwide. The 

genus showed cosmopolitan distribution in all continents except in Antartica. The name 

was derived from combining two Greek words, ophios and glossa, meaning snake and 

tongue. Ophioglossum is a complex genus with bewildering morphological characters. 

The taxonomy of Ophioglossum was always confused from the past years and faced 

many nomenclatural issues. 

The genus Ophioglossum is one of the least studied genera in Kerala. It can be easily 

distinguished from the other genera by its tropophyll, fertile spike and rhizome. This 

study aims to revise the genus Ophioglossum for the first time in Kerala, India. A 

combined morphological and molecular analysis was carried out to solve the 

nomenclatural problems within the genus and to trace the evolutionary relationship 

among them. Extensive field explorations were conducted during 2018 – 2022. 

Specimens were collected. The field observations, such as habit, habitat, rhizome, 

nature and colour of the tropophylls were noted in the field book. Morphological 

analysis includes both micromorphology and macro morphology. Micromorphology 

mainly focused on venation pattern, stomatal characters and spore morphology. Plant 

materials were dried and mounted on standard herbarium sheets. Herbarium sheets of 

each species, including type specimen, were deposited at St. Thomas College 

herbarium. Distribution maps of each species were prepared for future study. Molecular 

analysis was carried out using chloroplast genes (rbcL-F, psbA-trnH and trnL-F). The 

newly generated sequences were deposited into NCBI GenBank. Phylogenetic trees 

were constructed based on the three primer regions. The newly generated sequences and 

the sequence retrieved from GenBank were used for constructing the tree. 

Previously there were 10 species reports from Kerala, the present study reports fourteen 

taxa in Kerala. Among them, Ophioglossum sp. nov. was described as a new species. O. 

latifolium was a new report for India and O. indicum was a new report for South India. 

The species status of O. raphaelianum and O. indicum was reinstated, O. 

madhusoodananii considered as a synonym of O. costatum and O. trilokinathii was 

considered as a synonym of O. rubellum. The occurance of O. lusitanicum and O. 

vulgatum in India was confirmed. Evaluation of the medicinal properties of genus 

Ophioglossum in Kerala and cytological studies on genus Ophioglossum in Kerala are 

the future aspects of this study. 
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                                                                     Introduction 
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1.1. General Introduction

et al.,

1.2. General account on Genus Ophioglossum L. 

Genus Ophioglossum

Ophioglossum

Ophioglossum

et al., 
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Ophioglossum 
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et al.
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et al.  O. raphaelianum 

et al.
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et al

1.3. Distribution and Habitat 

Ophioglossum  

Ophioglossum

et al., 

, Ophioglossum

Ophioglossum 

Ophioglossum

Ophioglossum

1.4. Economic Importance

Ophioglossum

O. reticulatum
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O.

nudicaule

O  polyphyllum

Ophioglossum 

et al.

O.

et al., 

1.5. Relevance of the present study

et al., et al., 

et al., et al., 

et al. Ophioglossum

Ophioglossum

rbcL-

psb -trn  
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1.6. Objectives

Ophioglossum 

Ophioglossum

.

1.7. Area of the present study 
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2.1. Taxonomical studies  

Ophioglossum 

Ophioglossum

O. reticulatum O. pendulum,

 O.

gramineum O. pendulum O. vulgatum

O. reticulatum O. fibrosum O. nudicaule

O. gramineum O. pendulum

O.

petiolatum O. moluccanum O.

cordifolium O. elongatum O. cognatum O. cumingianum

O. obovatum O. timorense O. vulgatum australasiaticum

O. raciborskii O. pedunculatum O. littorale O.

floridanum O. petiolatum

Ophioglossum 

Botrychium

Helminthostachys. Rhizoglossum Ophioderma 

Cheiroglossa Ophioglossum

Ophioglossum. ,

Ophioglossum Cheiroglossa Rhizoglossum

Ophioderma Euphioglossum, 

O. pedunculosum

O. fibrosum O. vulgatum O.

pendulum
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Ophioglossum

Ophioderma Ophioglossum Rhizoglossum

O. costatum O. fibrosum O.

pedunculosum

O. fibrosum  pedunculosum O. costatum

O. capense O. nudicaule

O. regulare O. cuspidatum
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O. pendulum pendulum 

O. pendulum

falcatum 

O. pendulum pendulum

O. pendulum falcatum

Ophioglossum,

et al.

Ophioglossum O. costatum O. polyphyllum O.

grarmineum O. nudicaule typicum O. reticulatum

Ophioglossum

O. lusitanicum O. vulgatum O. pedunculosum O.

nudicaule O. fibrosum O. japonicum O. gramineum O. aitchisoni

O. reticulatum O. pendulum

Euophioglossum O. vulgatum
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O. reticulatum,

Ophioderma Cheiroglossa O. pendulum

O. aitchisoni, O. palmatum . O. fibrosum
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et al. O. pendulum
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O. reticulatum O. palmatum Ophioglossum

O. eliminatum .
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costatum O. nudicaule O. lusitanicum O. gramineum O. thermale .

O. pendulum

O.  azoricum

O. vulgatum et al. Ophioglossum

Ophioglossum O. nudicaule

O. gramineum O. reticulatum O. petiolatum O. vulgatum

Ophioglossum O. caroticaule 

O. vulgatum. africanum
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O. latifolium O. gomezianum latifolium.

O. gracillimum O. lusoafricanum O. latifolium

O. rubellum

O. lancifolium O. gracile

Ophiglossum 

et al. O. pendulum

O. pendulum

O. vulgatum

O. vulgatum

O. vulgatum

Ophioglossum

et al. O. gomezianum

Ophioglossum 

Ophioglossum et al.

O. eliminatum

et al. O.
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gramineum O. lusitanicum O. pendulum O.

nudicaule O. parvifolium O. polyphyllum

Ophioglossum et al.

Ophioglossum

Ophioglossum O. gramineum O. nudicaule O.

reticulatum

Ophioglossum

Ophioglossum O. indicum 

O. indicum
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eliminatum
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Ophioglossum et al.

O. costatum 
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et al. O.
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O. pendulum
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Ophioglossum

O. gramineum O. parvifolium O.

reticulatum O. lusitanicum O. petiolatum O. polyphyllum, O. costatum O.

nudicaule

O. gramineum O.

parvifolium O. reticulatum O. lusitanicum O. petiolatum

O. polyphyllum O. costatum O. nudicaule

O. vulgatum

et al.

Ophioglossum. et al.

O. melipillense O. nudicaule O.

opacum . ex. Carmich. O. vulgatum O. crotalophoroides 

O. fernandezianum O.

lusitanicum

et al. O. raphaelianum

et al. O. parvifolium O. polyphyllum

et al Ophioglossum

O. malviae

et al.

O. gujaratens

O. lusitanicum O.
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thermale

et al.

O. aletum

et al. Ophioglossum

O. thermale O. lusitanicum

et al.

Ophioglossum O. lancifolium

O. thermale
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nudicaule

O. gujaratense

et al.

O. thermale 

O. hitkishorei
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et al. O. chaloneri
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O. gramineum O.

lusitanicum O. nudicaule O. reticulatum O. parvifolium O. costatum
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O. parvifolium O. reticulatum O. lusitanicum O. nudicaule

Ophioglossum O. petiolatum O. parvifolium O. gramineum

O. reticulatum O. pendulum O. costatum

O. pendulum O. gramineum

O. costatum O. parvifolium O. reticulatum

et al. O. jaykrishnae

et al  

O. chaloneri

 O. reticulatum, O. gujaratens  O.

gomezianum, O. hitkishorei  O. costatum, O. malviae, O.

indicum  O. raphaelianum  O. rubellum.

2.2. Venation studies  
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O. fibrosum

O. vulgatum

O. costatum O.

nudicaule macrorrhizum O. reticulatum dilatatum
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Ophioderma 

Ophioderma Ophioglossum
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O. nudicaule
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O. dendroneuron

O. nudicaule

O. eliminatum
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et al. O. polyphyllum O. nudicaule O.
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O. indicum et

al. O. raphaelianum

O. malviae et al.

O. aletum et al. O.

gujaratense

O. hitkishoreii

et al. O. chaloneri

O. costatum O. gramineum O. parvifolium O. pendulum

O. petiolatum O. reticulatum
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et al. O. trilokinathii

2.3. Stomatal studies 

phioglossum

Ophioglossum

Ophioglossum

Ophioglossum O. pendulum

O. reticulatum, O.

gramineum, O. nudicaule, O. costatum  O. petiolatum

O. palmatum

O. engelmanni 

O. azoricum

O. azoricum O. vulgatum

O. azoricum

O. vulgatum

2.4. Spore studies  

O. vulgatum O. reticulatum O. japonicum

nudicaule O. fibrosum O. lusitanicum O. aitchisoni O. gramineum O. pendulum
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O. nudicaule O. costatum O. vulgatum

Ophioglossum

O. vulgatum O. azoricum

O. lusitanicum 

O. azoricum.

O. caroticaule O. lusoafricanum O. gracillimum O lancifolium

O. vulgatum africanum O. convexum

O.

thermale

et al.

Ophioglossum O. nudicaule O. pedunculosum O.

petiolatum O. thermale O. reticulatum O. vulgatum Ophioderma pendula
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O. gomezianum

(

Ophioglossum . × pierinii, O. × giovanninii, O. × pseudoazoricum

et al.

Ophioglossum 

Ophioglossum O. crotalophoroides

O. crotalophoroides O. crotalophoroides nanum O.

vulgatum O. coriaceum O. nudicaule robustum O. vulgatum

O. vulgatum valdivianum O. opacum O.

crotalophoroides robustum O. opacum O. lusitanicum O.

lusitanicum O. melipillense O. lusitanicum coriaceum

et al.  O. raphaelianum
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O. vulgatum et al.

O. malviae

O. parvifolium

O. aletum et al. et al.

O. gujaratens

Ophioglossum

O. hitkishorei 

et al. O. chaloneri

Ophioglossum

Ophioglossum 

O.

gujaratense O. petiolatum O. costatum O. vulgatum O. polyphyllum O. chaloneri

O. indicum O. eliminatum O. aletum O. hitkishorei O. malviae

et al. O. trilokinathii

O. costatum O. gujaratense O. parvifolium

2.5. Molecular studies 

et

al.  

Ophioglossum Ophioglossum

Ophioglossum

O. petiolatum

Lycopodiella cernua Selaginella doederleinii

O. petiolatum

matK



 and molecular taxonomy of genus  L. in Kerala, India  

psb -trn rbcL

et al. O. vulgatum

O. vulgatum

et al.

O.

californicum, Equisetum hyemale Psilotum nudum

et al.  O pierinii O

giovanninii O pseudoazoricum 

trn -trn O pierinii

lusitanicum O. azoricum O pseudoazoricum O.

azoricum O. vulgatum O giovanninii O. vulgatum,

pierinii et al.

O. vulgatum

trn rbcL

psb -trn O. malviae

Ophioglossum et al.

rbcL O. aletum et al

O. gujaratense

trn psb -trn O. hitkishorei

Ophioglossum O.

vulgatum O. vulgatum O. costatum



 and molecular taxonomy of genus  L. in Kerala, India  

O. reticulatum

rbc et al. rbc trn psb -trn

O. chaloneri

et al.  O. trilokinathii

psb -trn rbc trn

O. vulgatum

et al.

et al.

O. pendulum
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                                         Materials and Methods 
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3.1. Plant collection 

Ophioglossum

O. pendulum

3.2. Descriptions and photoplates 

et al.

3.3. Herbarium Preparation 

3.4. Identification, nomenclature, and citations
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et al.,

 

3.5. Literature retrieval systems used 

3.6. Species distribution map

3.7. Micromorphological analyses  

3.7.1. Light microscopic analyses 



3.7.2. Scanning Electron Microscopy analysis of the spore character 

et al

3.8. Molecular Characterization of selected samples  

3.8.1. Genomic DNA extraction 

 

Modified CTAB method 
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3.8.2. Agarose gel Electrophoresis 

3.8.3. Polymerase chain reaction  

rbc

trn - psb trn

rbc psb trn  trn

rbc psb trn trn  
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Table 1: Sequences of the barcoding primers used in PCR reactions. 

Sl 
no. 

Barcoding primers Sequence (5 3 ) 

rbc

trn

trn

trn

psb

3.8.4. Phylogenetic Analysis  

rbc  psb trn trn -  

et al. et al.

et al. Botrychium lunaria

et al.

rbc

psb  trn

 trn
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Table 2: Accession numbers obtained against sequence submission in NCBI 

GenBank.  

Sl. No. Name of the taxa rbcL-F Region psbA-trnH Region trnL-F Region 

O. latifolium

O. lusitanicum

O. lusoafricanum

O. parvifolium
O. raphaelianum

O. rubellum

O. .

Table 3: Nucleotide Sequences downloaded from NCBI GenBank. 

Sl. No. Name of the taxa rbcL-F Region psbA-trnH Region trnL-F Region 

O. costatum

O. gramineum

O. indicum

O. pendulum

O. petiolatum

O. reticulatum

O. vulgatum

O. gomezianum

O. polyphyllum

B. lunaria
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4.1. Systematic treatment 

Ophioglossum

Kingdom:

Phylum:

Class:

Subclass:

Order: 

Family:

Genus: Ophioglossum

Genus: Ophioglossum

Ophioglossum



Ophioglossum 

et al.

et al.

et al.

et al.

et al. et al.

et al.

et al.

et al.

Lectotype

Ophioglossum vulgatum 

Cassiopteris

Cheiroglossa

Goswamia

Haukia

Ophioderma

Rhizoglossum

Whittieria

O. pendulum
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O. pendulum

O. pendulum

Phenology: 

Habitat and Ecology: 

 

Distribution:

Note: Ophioglossum 

Ophioglossum

Key to the species of genus Ophioglossum in Kearala, India. 

O. pendulum

O. costatum

O. latifolium
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 O. rubellum

O. raphaelianum

O. gramineum

O. reticulatum

O. vulgatum

O. lusoafricanum

O. petiolatum

O.

 O. indicum

 O. parvifolium

O. lusitanicum  

1. Ophioglossum costatum et al.

et al.
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et al.

et al.

Type

Ophioglossum pedunculosum

Ophioglossum wightii

Ophioglossum brevipes

Ophioglossum aphrodisiacum

Ophioglossum bulbosum

Ophioglossum fibrosum

Ophioglossum vulgatum pedunculosum

Ophioglossum felixii

Ophioglossum hitkishorei

Ophioglossum madhusoodhananii

Fig. 02, 03, 04 & 05
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Phenology: 

Habitat and Ecology: 

O. gramineum O. lusitanicum

 

Distribution India

Kerala

 

Note  O. costatum

O. costatum.

 

Specimens examined India: KERALA Ernakulam Dist

Afsana Khan & Anto P. V.  

Idukki Dist.: P. Bharghavan 8740 

Stephen Sequeira, Afsana Khan & Anto P.V. 26 Kannur 

Dist.: Afsana Khan & Anto

P.V. 22 Kasaragod Dist.:

 Afsana Khan & Anto P.V. 30 Kozhikode Dist.: Jose

18358 Madhusoodhanan P.V

21270 Afsana Khan & Anto P.V. 18

Geevarghese 4105 J. Joseph 17153



































































































Results 

1 - 2 cm long, 0.1 - 0.2 cm wide, cylindrical, with a small sterile pointed apex; 

sporangia 25 - 28 on either side, alternate. 

Phenology: June-December. 

Habitat and Ecology: River Banks. 

Distribution: America, Australia, Asia: Bhutan, China, India (Andhra Pradesh, 

Arunachal Pradesh, Assam, Chandigarh, Chhattisgarh, Himachal Pradesh, Jammu & 

Kashmir, Kerala, Madhya Pradesh, Meghalaya, Nagaland, Punjab, Tamil Nadu, 

Tripura, Uttarakhand, Uttar Pradesh, West Bengal), Indonesia, Japan, Malaysia, 

Myanmar, Nepal, Pakistan, Philippines, Sri Lanka, Thailand, Tibet. 

Note: 0. petiolatum is not common In Kerala. It could collect only from Munnar of 

the Idukki Dist rict. 0. petiolatum is characterised by long petiole, single elliptic­

rounded tropophyll. Rounded tropophylls are more common in 0. petiolatum found in 

Kerala. 

Specimens examined: India: South India: Kerala: Idukki Dist.: Munnar (10° 4' 

5.988" N, 77° 4' 0.984" E) Stephen Sequeira, Afsana Khan & Anto P. V 14 (STC). 

Tamilnadu: Nilgiri Dist. D. B. Deb, 31732 (MH). 

10. Ophioglossum raphaelianum Anto, Afs.Khan, F.Francis & I.Antony, Int. 

J. Advanced Res. 4(5): 1269, f.1-2. 2016.; Roskov et al., World Ferns: Check. of 

Fer. and Lyco. of the World. 2018; Fraser-Jenkins et al., An Ann. Check. Ind. 

Pter. 3: 318 - 327, 2021; Khan et al., PST. 186- 195, 2023. 

Type: Kerala, East Mangad, Anto P. V. 112 (Isotype, MH!). 

Ophioglossum malviae M. Patel & M. N. Reddy in Sci. Rep.8 (art. 5911): 1. 2018. 

Goswamia malviae (M. Patel & M. N. Reddy) Li Bing Zhang & Liang Zhang in 

Molec. Phylogen. Evol. 173-107512: 24. 2022. 

Goswamia raphaeliana (Anto, Afs. Khan, F. Francis & I. Antony) Li Bing Zhang 

& Liang Zhang in Molec. Phylogen. Evol. 173-107512: 24. 2022. 

Fig. 38, 39, 40 & 41 
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Results 

Fig. 78. Eight morphotypes of Ophioglossum costatum. A. Habitat, B. Habit, C. 
Rhizome, D. Tropophylls, E. Spike; lA-lE. Morphotype 1, 2A-2E. Morphotype 2, 

3A-3E. Morphotype 3, 4A-4E. Morphotype 4, 5A-5E. Morphotype 5, 6A-6E. 
Morphotype 6, 7A-7E. Morphotype 7, 8A-8E. Morphotype 8. 
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Fig. 79. Spore surfaces of eight morphotypes of Ophioglossum costatum: A, I. 

Morphotype 1, B, J. Morphotype 2, C, K. Morphotype 3, D, L. 

Morphotype 4, E, M. Morphotype 5, F, N. Morphotype 6, G, O Morphotype 7, 
H,P Morphotype 8.

by different morphotypes of 0. costatum. Inspite of the small changes, in the 

vegetative morphology, the micromorphological and molecular characters are same 

for all the morphotypes. Only small variations were observed in the luminal width of 

the spore. So, by considering all these characters and occurance of several 

morphotypes of 0. costatum, 0. madhusoodhananii is considered as a morphotype 

of 0. costatum.
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Ophioglossum 

Ophioglossum

O. pendulum

et al.

et al. et al. et al.

et al. et al.

 

5.1. Habitat 

Ophioglossum

Ophioglossum

O. reticulatum

5.2. Comparative morphology 

5.2.1. Habit 

Ophioglossum

O. pendulum .
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O. costatum.

O. gramineum, O. indicum  O. latifolium O.

lusitanicum  O. lusoafricanum O. parvifolium, O. petiolatum, O. raphaelianum, O.

rubellum, O. vulgatum  O . O.

gramineum, O. indicum  O. lusitanicum O. lusoafricanum O. parvifolium, O.

latifolium, O. raphaelianum O. rubellum 

O. costatum 

O. costatum O. costatum, O. reticulatum

 O. pendulum 

5.2.2. Rhizome 

Ophioglossum

O.

costatum

 O. costatum

 O. costatum, O. latifolium

   O. raphaelianum  

 O. rubellum.

O. parvifolium O. vulgatum   

 O. costatum, O. gramineum O. indicum O. lusitanicum O. lusoafricanum

  O. petiolatum  O.

reticulatum, O. pendulum

 O. . O. costaum  O. parvifolium 

O. costaum  

O. parvifolium 

5.2.3. Tropophyll and the stipe 

Ophioglossum

O. pendulum

Ophioglossum
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O. pendulum

O. gramineum  O. raphaelianum,

 O. reticulatum,  

O. vulgatum

O. costatum. O. lusitanicum

O. costatum  O.

latifolium. -    O. costatum.

O. indicum, O. lusoafricanum O.

parvifolium

O O

O. rubellum 

O. petiolatum

O. lusoafricanum,

O. petiolatum O. vulgatum

O. gramineum, O. latifolium, O. lusitanicum, O. parvifolium, O. raphaelianum 

O. reticulatum. O. indicum.

O O. rubellum. O. pendulum  O. costatum

O. rubellum O. raphaelianum

O.

raphaelianum O. indicum O. raphaelianum

O. indicum

O. parvifolium O. lusitanicum O. raphaelianum O.

rubellum

O. pendulum O. pendulum,  

O.

costatum O.
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rubellum O raphaelianum

O. reticulatum 

5.2.4. Fertile segment 

Ophioglossum

O.

parvifolium  O. lusitanicum . 

O. raphaelianum

O. costatum

O.

lusoafricanum, O. gramineum, O. pendulum, O. petiolatum, O. raphaelianum, O. 

reticulatum,    O. costatum. 

O. indicum, O. lusitanicum, O. latifolium, O. parvifolium,

O. rubellum, O. vulgatum, O. . ., O. costatum. 

O.

costatum. O. costatum, O.

parvifolium  O.  

 Ophioglossum

5.3. Micromorphology 

5.3.1. Venation 

Ophioglossum

Botrichium

Ophioglossum Ophioglossum
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rubellum O. gramineum

 

5.3.2. Stomata 

Ophioglossum O.

pendulum O. pendulum 

O. pendulum

O.

pendulum

Ophioglossum

O. costatum O. vulgatum

O. lusitanicum

O. petiolatum 

. gramineum

O. costatum  O. vulgatum

O. pendulum 

O. indicum O. parvifolium

 

O. reticulatum

O. costatum, O. pendulum,

O. petiolatum  O. reticulatum, O. vulgatum.  

O. gramineum, O. latifolium, O. lusitanicum  O. rubellum.

O. indicum, O. lusoafricanum, O.

parvifolium, O. raphaelianum  O.  

O. costatum O. vulgatum

O. lusitanicum 

O. parvifolium O. reticulatum



 and molecular taxonomy of genus  L. in Kerala, India  

O. costatum O.

vulgatum

O. indicum

O. nudicaule

O. costatum. O. lusoafricanum 

O. parvifolium

5.3.3. Spore morphology (Fig. 80, 81 & Table 7.) 

Ophioglossum

Ophioglossum

et al.

O. costatum O. gramineum

O. lusitanicum O. lusoafricanum

O. parvifolium O. petiolatum, O. pendulum

O. reticulatum O.

raphaelianum et al.,

O. latifolium O. indicum

   O. vulgatum  O. . 

 O. vulgatum  O. . 

O.

lusoafricanum, O. lusitanicum  O. rubellum 

O. reticulatum O.

vulgatum O. costatum O.

eliminatum

O. lusoafricanum







O. rubellum O.

lusoafricanum O. rubellum

O. lusoafricanum 

 

O. reticulatum O. indicum

O. indicum O. lusoafricanum O. rubellum,

et al.

Ophioglossum

5.4. Molecular phylogeny 

Ophioglossum et al.,

psb trn

rbc psb trn

trn - Ophioglossum

rbc psb trn trn -

O. lusitanicum  O. parvifolium  O. indicum, O. latifolium  O. lusoafricanum

 

O. reticulatum O. gramineum O. petiolatum O. vulgatum

   O. gramineum,

O O. costatum O. rubellum  O.
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pendulum  O.



gomezianum

Ophioglossum

O. raphaelianum

psb - trn   

O. gomezianum psb -trn  O.

pendulum O. polyphyllum rbc -

rbc psb trn trn -

5.5. New species status of O. sp nov. 

Ophioglossum 

Ophioglossum.

O  

O. . O. gomezianum

O. gomezianum O. . 

.

O. . O.

costatum. O. costatum
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O. costatum

O. .

O. . O. rubellum. 

O.

rubellum  O. .

O. .   O. polyphyllum. O. . O. polyphyllum

O. . 

O. polyphyllum

trn rbc psb trn

O

O. gomezianum O. rubellum

O. , O. gomezianum, O. costatum, O.

rubellum  O. polyphyllum .

5.6. Reinstating O. indicum and O. raphaelianum by differentiating from O. 

rubellum  

O. indicum, O. raphaelianum  O. rubellum  

O. indicum O.

raphaelianum O. rubellum O. indicum, O. raphaelianum  O.

rubellum Ophioglossum

O.

indicum O. raphaelianum O. rubellum

O. indicum O. raphaelianum
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5.7. Synonimising O. trilokinathii in to O. rubellum 

O. trilokinathii 

O. rubellum rbc trn  psb trn

O rubellum O. trilokinathii  

O. trilokinathii O. rubellum.

5.8. Occurance of different morphotypes of O. costatum and synonimising O. 

madhusoodananii in to O. costatum  

Ophioglossum

Ophioglossum

O. costatum O.

gramineum, O. rubellum O. costat m,  O.

parvifolium, O. costatum O. gramineum O.

lusitanicum O. indicum. 

O. costatum

Ophioglossum

O. costatum
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Table 8. Comparison between the morphological characters of O. sp. nov., O. 

gomezianum, O. costatum, O. rubellum and O. polyphyllum

Character O. sp.

nov. 

O. gomezianum O. 

costatum 

O. rubellum O. polyphyllum

Height 

Rhizome 

Tropophyll 

Number 

Shape

Fertile segment 

Stalk 

Spike 

Sporangia 

Arrangement 

Spore 

characters 
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O. costatum

O. fibrosum

O. fibrosum et al. O.

costatum  et al., O.

madhusoodhananii O. costatum, O.

madhusoodhananii O. costatum   

O. costatum. 

5.9. Occurance of O. lusitanicum in India 

O lusitanicum O. lusoafricanum

O. lusitanicum O.

lusoafricanum O. lusitanicum

 O. lusoafricanum

O. lusitanicum O. lusoafricanum

O. lusitanicum O. lusoafricanum

O. lusitanicum O  lusoafricanum. 

O. lusoafricanum O.

lusitanicum.  O. lusoafricanum 

O. lusitanicum   O.

lusitanicum O. lusoafricanum 

O. lusoafricanum 

O. lusitanicum

O.

lusitanicum 
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5.10. Occurance of O. vulgatum in India 

O. vulgatum 

O. vulgatum O. costatum O. reticulatum O.

petiolatum

O. vulgatum 

  O. costatum   O.

reticulatum O. petiolatum O. vulgatum

O. costatum

reticulatum   O. petiolatum O.

vulgatum, O. costatum  O. reticulatum 

O. costatum O. reticulatum O.

vulgatum O. petiolaum O. vulgatum  

O. vulgatum

O. costatum O. reticulatum O.

petiolatum

O. vulgatum 

5.11. New reports to South India and Kerala 

O. latifolium 

O. indicum
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costatum O. gramineum, O. indicum, O. latifolium, O. lusitanicum, O. lusoafricanum,

O. parvifolium, O. pendulum, O. petiolatum, O. raphaelianum, O. reticulatum, O.

rubellum, O. vulgatum  O. . 
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New species discovered 

Ophioglossum . 
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O. latifolium O. indicum
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Reinstatement of taxa 

O. raphaelianum O. indicum O. rubellum

 

New synonyms recognized 

O. madhusoodananii  O. costatum O.

trilokinathii  O. rubellum

Species Occurance confirmed in India 

O. lusitanicum O. vulgatum
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Annexure II      Chromatogram of different Ophioglossum species  
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Abstract 

The Snake-tongue fern Ophiolossum is a taxonomically bewildering 
genus due to its simple, but confusing morphological characters. 
The genus gets more noticed among taxonomists after the report of 
the highest chromosome number in O. reticulatum. The species was 
collected and documented for the first time from the campus of 
Farook College, Kozhikode district, Kerala state. 

 
 

1. Introduction 

The genus Ophioglossum which 
belongs to the family Ophio-
glossaceae, was discovered by Bauhin 
(1620) and the genus status was 
confirmed by Linnaeus (1753). 
Ophioglossum has 53 accepted species 
world-wide and has cosmopolitan 
distribution. The name Ophioglossum 
was formed by combining two Greek 
words, „Ophios’ meaning snake and 
„glossa’ meaning tongue. The report of 
highest chromosome number in O. 
reticulatum (n = c.630, 2n = c.1260), by 
Abraham et al. (1962) was a great 
discovery in the taxonomic history. In 
India, the genus is represented by 13 
species, out of which 8 species are 
from the Western Ghats (Patil & 
Dongare, 2014; Fraser-Jenkins et al., 
2017).This study reports O. reticulatum 
for the first time from the campus of 
Farook College, Kozhikode district of 
Kerala state. 
 

2. Methodology 

Fresh O. reticulatum plants were 
collected from the Farook College 
Campus during the monsoon period 
and photographs were taken using 
Canon EOS R digital camera. The 
morphological characters of the plants 
were studied under Leica stereo 
microscope. Descriptions was 
prepared and the plants were 
identified using relevant literatures. 
3. Results 

Ophioglossum reticulatum L., Sp. 
Pl. 2: 1063 (1753).  (Fig. 1) 
 Ophioglossum reticulatum is a 
terrestrial herb and comparatively 
larger species attaining a height up to 
27 cm. The plants are characterised by 
quadrate tropophylls, fusiform 
rhizome and long stipes. One-two 
tropophylls were present in a single 
plant, up to 6 cm long and 2 – 4 cm 
broad, fertile segment up to 15 cm 
long, with a stalk up to 12 cm long, 
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spike up to 3 cm long, up to 35 pairs 
of sporangia, arranged alternatively 
on the spike. Spores are trilete, 
globose-ellipsoid in nature, granulose, 
reticulate, the triradiate leasural arms 
are wavy and jointed, “Polar axis 
15.55 –23.72 µm, equatorial axis 
(proximal face) 28.2 – 40.82 µm, mean 
P/E ratio 0.55 ± 0.01 µm, large spores” 
(Khan et al., 2023). 

Due to the variations in the 
morphological characters and the 
existence of many morphotypes 
within the same species, many 
synonyms were present under the 
name O. reticulatum viz., O. 
ovatum Bory., O. cordifolium Roxb., O. 

peruvianum C. Presl., O. cognatum C. 
Presl., O. cumingianum C. Presl., O. 
timorense Miq., O. obovatum Miq., O. 
moluccanum f. dilatatum Miq.,  O. 
vulgatum var. minutum F.M. Bailey.,   
O. reticulatum var. acutius Christ.,O. 
reticulatum var. polyangium Christ.,   O. 
usterianum Christ., O. 
raciborskii Alderw., O. 
pedunculatum Desv. & Nakai., O. 
ramosii Copel., O. 
austroasiaticum Nishida., O. 
reticulatumf. dilatatum (Miq.) Wieff., O. 
holm-nielsenii B. Ollg., O. aletum M. 
Patel, M.N. Reddy & H.K. Goswami 
and O. chaloneri H. K. Goswami, M. 
Patel & K.K.Nag. 

 

 

Fig.1:Ophioglossum reticulatum: A. Habitat, B. Entire plant.
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4.Conclusion 
 Previously O. reticulatum was 
recorded from Kozhikode, 
Thiruvananthapuram, Thrissur and 
Wayanad Districts of Kerala. During 
this study O. reticulatum was collected 
and documented for the first time 
from the campus of Farook College, 
Kozhikode District, Kerala. 
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