IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 6 Issue: Il Month of publication: March 2018

DOIl: http://doi.org/10.22214/ijraset.2018.3633

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887
Volume 6 Issue 111, March 2018- Available at www.ijraset.com

First Report of Peritrich Ciliates of Genera
Pseudovorticella from the Ayiramthengu Mangrove
Ecosystem, Southwest Coast of India
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Abstract: Twelve peritrich ciliates, Pseudovorticella banatica, P. clampi, P. dingi, P. fossneri, P. jaerae, P. jankowskii, P. mollis,
P. monilata, , P. pseudocampanula, P. quadrata , P.sinensis, P. stilleri were reported for the first time from the Ayiramthengu
mangrove ecosystem of Kerala, southwest coast of India. Their morphology and silver line system were described using live
observation and silver impregnation. The study revealed that all the species were found to be new records from India.
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L. INTRODUCTION

The subclass Peritrichia is one the largest and taxonomically diverse group of ciliates, containing over 1000 nominal species
(Kahl,1933, 1935; Kent, 1880-1882; Song, 1986, 1991, Stiller, 1971). The genus Pseudovorticella was established by Foissner and
Schiffmann (1974) to include those peritrichs which are morphologically similar to Vorticella species but had a reticulate pattern of
silver line system with a line running vertically as well as horizontally. Silver line system is particularly useful for species diagnosis
in Pseudovorticella, and biometric analyses have been carried out on several species (Foissner and Schiffmann, 1974 and 1975;
Foissner, 1979). Morphological features traditionally used in vorticellid taxonomy are also useful diagnostic characters of species of
Pseudovorticella and these include the size and shape of the zooid, number and position of contractile vacuoles and shape and
position of the macronucleus (Noland and Finley, 1931; Foissner, 1979; Warren, 1986). Among peritrich ciliates, Pseudovorticella
became one of the most difficult challenges in taxonomy because of the following reasons (1) Pseudovorticella has a relatively small
number of species compared with Vorticella species and receives little attention in taxonomy despite its wide distribution; (2)
Pseudovorticella species are very similar in vivo and the known species are insufficiently described; (3) Pseudovorticella species are
quite similar to Vorticella species in living morphology, however, the taxonomic status of many Vorticella species themselves is
highly doubtful because of a lack of silver staining data. (Clamp 2005, 2006; Foissner 1979; Foissner et al, 1992; Kahl 1933, 1935;
Kent, 1880-1882; Noland and Finley, 1931; Stiller, 1971; Wang et al, 2012; Warren, 1986, 1987 ).

1. MATERIAL AND METHODS
Samples were collected from the Ayiramthengu mangrove situated (lat. 9° 6% to 9° 8* N long.76° 28 to 76° 29' E) in Kollam district
of Kerala, a part of Kayamkulam estuary, which is the narrow stretch of tropical backwater on the southwest coast of India (Fig. 1).
Mangrove prop roots and litter were covered and attached by epibionts films and samples were taken by scraping 1 cm? patch of
the moist film into sterile 15 ml collecting tubes containing 3% formalin. Living ciliates were observed using bright field
microscopy. For proper identification of epibionts, they were isolated and treated using the silver carbonate technique of Fernandez
and Castro de (1986). The systematic scheme proposed by Lynn (2008) was followed.
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Fig. 1. Map of Ayiramthengu mangrove ecosystem

1. RESULT
A. Systematics

The taxonomic position of the genus Vorticella is given as follows:
Subkingdom: Protozoa Goldfuss, 1818 emend. Siebold VVon, 1848
Phylum: Ciliophora Doflein, 1901

Class:  Oligohymenophora de Puytorac et al., 1974

Subclass: Peritrichia Stein, 1859

Order:  Peritrichida Stein, 1859

Sub order: Sessilina Kahl, 1933

Family: Vorticellidae Ehrenberg, 1838

Genus:  pseudovorticella Foissner and Schiffmann, 1974
Pseudovorticella banatica Sun et al., 2009

Description: Zooid approximately spherical, 65-72 x 58-63 um in vivo. Peristomial lip relatively thin, single layered. Macronucleus

J- shaped. Single contractive vacuole located near ventral wall of infundibulum. Pellicle smooth, with conspicuously reticulate
striations.

B. Pseudovorticella clampi, Ji et al., 2005

Description: Zooid elongated bell shaped, 85x65 pm in vivo. Single layered peristomial lip. Macronucleus J- shaped. Single
contractile vacuole located near ventral wall of infundibulum. Pellicke with densely- arranged greyish granules.

C. Pseudovorticella dingi
Description: Cell inverted bell-shaped, measuring about 33-38 um in vivo. One apically locate contractile vacuole. Macronucleus
J-shaped. Pellicle with granules. Peristomial lip relatively thin, well extended and body not constricted beneath it. Peristomial disk

flat and moderately elevated when cell fully extended. Stalk approximately 130-170 um long, 3 pum in diameter and surface of stalk
usually smooth.

D. Pseudovorticella fossneri sun et al; 2007

Description: Zooid conspicuously flattened 22-32 x 41-52 pm in vivo. Peristomial lip tin and single layered. Macronucleus j
shaped. To contractile vacuoles situated near ventral all of infundibulum .pellicle with inconspicuous pellicular blisters which is
recognizable only under high magnification.
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E. Pseudovorticella jaerae Precht, 1935

Description: Zooids inverted bell-shaped 42-58 x 27-48 um in vivo. Peristomial lip single layered, relatively thick. Macronucleus J-
shaped. Single contractile vacuole located near the ventral wall of the infundibulum. Pellicle with a thin layer of greyish pellicular
blisters.

F. Pseudovorticella jankowskii Sun et al 2009

Description: Zooids almost invariable in shape, inverted bell-shaped. Peristomial disc moderately elevated above the peristome.
Peristomial lip rather than thin, only 2-4 um thick, smooth, extending well beyond the zooid margin. Two contractile vacuoles
located near the ventral wall of the infundibulum. Macronucleus with its peristomial end lying across the peristome. Pellicle appears
smooth at low magnifications.

G. Pseudovorticella Mollis Stokes, 1887
Description: Zooid inverted bell-shaped 38-43 um long 23um wide; peristomial lip 42um in diameter; infundibulum reaches one
third body length; two contractile vacuoles situated in the anterior part of zooid; stalk60-80 length.

H. Pseudovorticella monilata Tatem, 1870
Description : Zooid inverted bell-shaped, 43-72umlong 40-46pum wide; peristomial lip 52 pm in diameter ; infundibulum reaches
half body length; two contractile vacuoles situated in the anterior part of zooid; macronucleus j shaped; stalk 70-90um length.

I.  Pseudovorticella pseudocampanula Foissner, 1979
Description: Zooid inverted bell-shaped, 36-48 x 20-22 pm in vivo. Peristomial lip 34 um in diameter. Peristomial lip becomes
puckered in some time. Infundibulum reaches half body length, contractile vacuole situated close to infundibulum, macronucleus J
shaped. Thecoplasmic granules present on spasmoneme.

V. DISCUSSION
Vorticella and pseudovorticella are the most successful symbionts of the class oligohymenphorea coming under the phylum
Ciliophora. Peritrichous ciliates contain many stalk-possessing groups that are found in both marine and freshwater habitat Foissner
et al, 1992. Because of the presence of identical morphological features many known forms, especially in species rich genera such
as Zoothamnium, vorticella and Pseudovorticella are difficult to differentiate each other Kahl, 1933, Kusters,1974. Live observation
and, silver staining methods facilitate the species level differentiation of twelve peritrich ciliates, and it to be the first ever report
from India.

V. CONCLUSION
In India 2577 species of Protozoa have been reported so far constituting about 8 percent of the total world protozoan population.
However, most of the species under the class Oligohymenophora was untouched by many Indian authors. This study analyzes the
species composition of class Oligohymenophora with a special reference to Pseudovorticella. Moreover, the study represents the
pioneer attempt to analyses the species composition of class Oligohymenophora and further studies are needed to confirm the
interdependence among organisms.

VI. ACKNOWLEDGEMENTS
The authors are thankful to Principal, Catholicate College, Pathanamthitta for the facilities provided.

REFERENCES
[1] Kahl, Urtiere oder Protozoa I: Wimpertiere oder Ciliata (Infusoria). 4. Peritricha und Chonotricha. Die Tierwelt Deutschlands 30: 651-886.193
[2] A.C. Stokes. Notices of ne fresh water infusoria. Proceedings of the American Philosophical Society 24: 244-255.1887.
[3] A.Kabhl, Ciliata libera et ectocommensalia. In: G. Grimpe & E. Wagler Eds., Die Tierwelt der Nordund Ostsee, Lief. 23 (Teil, Il, c3): Leipzig 147-183.1933
[4] A.Warren, A revision of the genus Pseudovorticella Foissner & Schiffmann, 1974 (Ciliophora: Peritrichida). Bull. Br. Mus. Nat. Hist. (Zool.) 52: 1-12 .1987
[5] A.Warren, A revision of the genus Vorticella (Ciliophora: Peritrichida). Bull. Br. Mus. Nat. Hist. (Zool.) 50, 1-57.1986
[6] C.G Ehrenberg , Die Infusionsthierchen als vollkommene Organismen. Ein Blick in das tiefere organische Leben der Natur. Leopold Voss Verlag,
Leipzig.1838
[71 C.T.E.Von.Siebold, Lehrbuch der Vergleicherden Anatomie der wirbellosen Thiere, Thiel,Berlin.1848.
[8] D.H Lynn, The Criliated Protozoa. Characterization, Classification, and Guide to the literature, 3rd edition, 1-605.2008
[9] DJi, W Song,. & A. Warren, Two new marine sessile peritrichous ciliates (Protozoa, Ciliophora). Acta Zool. Sin., 30:702-705. 200

©IJRASET (UGC Approved Journal): All Rights are Reserved 2890




[10]

[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]

[34]

International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887
Volume 6 Issue 111, March 2018- Available at www.ijraset.com

DJi, W. Song, &, K. A. S AL-Rasheid, Description of a marine peritrichous ciliate, Pseudovorticella sinensis n. sp. (Ciliophora, Peritrichia) from China. J.
Euk.Aaryot. Microbiol., 50:360-365. 20

E.Kusters, E, Kologische and Systeatische Untersuchungen der Aufuchsciliaten im konigshafenbei List/ Syly. Arch. Hydrobiol. 45 (Suppl): 121-211. 19

F. Doflein, Die Protozoen als parasite und Krankeitserreger, nach Biologischen Geschtspunkten dargestellt. Fischer Verlag, Jena, 274. 1

F. von Stein, Der Organismus der Infusionsthiere nach eigenen Forschungen in syste matischer Reihenfolge bearheitet. I: 206.1859.

Fernandez Leborans & M. Castro de Zaldumbide , The morphology of Anophrys arenicola n . sp. (ciliophora, scuticociliatida). Journal of Natural History 20:
713-721.198

G.A .Goldfuss ,Uber die Entwicklungsstufen des Thieres, Nurenberg,18:21.1818

H. Precht, Epizoen der Kieler Bucht. Nova Acta Leopol., 3:405-474.193

H.Wang, , J.C. Clamp, X. Shi, U .Laura, G. Liu. Evolution of variations in the common pattern of stomatogenesis in peritrich ciliates: evidence from a
comparative study including a new description of stomatogenesis in Pseudepistylis songi Peng et al. J. Eukaryot. Microbiol. 59, 300-324 . 2012

J .Stiller, Szajkoszorus Csillosok- Peritricha. Fauna Hung 105: 1-245.1971.

J. G. Tatem . A contribution to the teratology of the infusoria. monthly Microscopical Journal 3: 194-195.1870

J. Stiller, Zur Limnologie der Natrongeasser Ungarns. 1Der Natronsee Nagyszek und seine Peritrichen fauna. Internationale Revue der Gesamten
Hydrobiologie und Hydrographie 48: 603-612.1963.

C Clamp, Redescription of Lagenophrys cochinensis Santhakumari & Gopalan, 1980 (Ciliophora Peritrichia, Lagenophryidae), an ectosymbiont of marine
isopods, including new information on morphology, geographic distribution, and intraspecific variation. J. Eukaryot. Microbiol. 53, 58-64.200

J.C. Clamp , Redescription of Lagenophrys maxillaris (Jankowski, 1993) (Ciliophora Peritrichia, Lagenophryidae), an ectosymbiont of marine aphipods. J.
Eukaryot. Microbiol. 52, 38-43. 2005

L. E. Noland, & H. E Finley, Studies on the taxonomy of the genus Vorticella. - Transactions of the American Microscopical Society 50 (2): 81-123.1931

P. Sun, W. Song , D. Xu, Two new marine species of Pseudovorticella (Ciliophora Peritrichia) from Qingdao, north China. Acta Protozool. 46, 55-64.2007

P., Sun D.Ji, A. Warren, W. Song, Solitary sessilid peritrichs. In: Song, W., Warren, A., Hu, X. (Eds.), Free-living Ciliates in the Bohai and Yellow Seas.
Science Press, China, China, pp. 217-256. 2009.

P.de. Puytorac, , A. Batisse, J. Bohatier, J.O. Corliss, G. Deroux, P. Didier, J. Dragesco, G. Fryd-Versavel, J. Grain, C. A. Goliere, R. Hovasse, F. Iftode, M.
Laval, M. Roque, A. Savoie & M. Thffrau, Proposition d'une classification du phylum Ciliophora Doflein, 1901. C. R. Acad. Sci Paris 278: 2799-2802.1974.
W. Foissner, H. Schiffmann , Morphologie und silberliniensystem von Pseudovorticella sauwaldensis nov. spec. und Scyphida physarum Lachmann, 1856
(Ciliophora, Peritrichida). Ber. Naturwiss.-Mediz. Verein. Salzburg 3-4: 83-94.1979

W. Foissner , Peritriche ciliaten (Protozoa: Ciliophora) aus alpinen Kleingewdssern. Zool. Jb. Syst. 106: 529-558.197

W. Foissner, H. Schiffmann, Vergleichende Studien an argyrophilen Strukturen von vierzehn peritrichen Ciliaten. Protistologica 10: 489-508 .1974.

W. Foissner, H.Berger, F.Kohmann , Taxonomische und 6kologische Revision der Ciliaten des Saprobiensystems-Band II: Peritrichida, Heterotrichida,
Odontostomatida. Informationsberichte des Bayer. Landesamtes Wass. 5/92: 1-502.1992

W. Foissner,H. Schiffmann, Biometrische und morphologische Untersuchungen (ber die Variabilitat von argyrophilen Strukturen bei peritrichen Ciliaten.
Protistologica 11: 415-428.1975

W. Song, Descriptions of seven new species of peritrichs on Penaeus orientalis (Peritricha: Zoothamnidae, Epistylididae). Acta zootaxonomica sinica 11: 225-
235.1986.

W. Song, Contribution to the commensal ciliates on Penaeus orientalis. I. (Ciliophora, Peritrichida). The Journal of Ocean University of China, 21: 119-128.
1991

W.S Kent, , A Manual of the Infusoria: Including a Description of all Known Flagellate, Ciliate, and Tentaculiferous Protozoa British and Foreign, and an
Account of the Organization and Affinities of the Sponges. David Bogue, London.1880-1882

©IJRASET (UGC Approved Journal): All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887
Volume 6 Issue 111, March 2018- Available at www.ijraset.com

Fig. 2. A-L. Photomicrographs of species identified. A. Pseudovorticella banatica Sun et al., 2009, B. Pseudovorticella clampi, Ji et
al., 2005, C. Pseudovorticella dingi, D. Pseudovorticella fossneri  sun et al; 2007, E. Pseudovorticella jaerae Precht, 1935, F.
Pseudovorticella jankowskii  Sun et al 2009, G. Pseudovorticella mollis Stokes, 1887, H. Pseudovorticella monilata Tatem, 1870, I.
Pseudovorticella pseudocampanula Foissner, 1979, J. Pseudovorticella quadrata Foissner, 1979, K. Pseudovorticella sinensis ji et
al, 2003, L. Pseudovorticella stilleri Stiller, 1963

Fig. 3. A-L. diagrammatic sketch of species identified. A. Pseudovorticella banatica Sun et al., 2009, B. Pseudovorticella clampi, Ji
et al., 2005, C. Pseudovorticella dingi, D. Pseudovorticella fossneri  sun et al; 2007, E. Pseudovorticella jaerae Precht, 1935, F.
Pseudovorticella jankowskii  Sun et al 2009, G. Pseudovorticella mollis Stokes, 1887, H. Pseudovorticella monilata Tatem, 1870, I.
Pseudovorticella pseudocampanula Foissner, 1979, J. Pseudovorticella quadrata Foissner, 1979, K. Pseudovorticella sinensis ji et
al, 2003, L. Pseudovorticella stilleri Stiller, 1963
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