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ABSTRACT 

This study presents a detailed morphology and taxonomic study of Polysiphonia subtilissima 

collected from Abdul Rehman Goth, Karachi coast, Pakistan. Polysiphonia is a filamentous 

heterotrichous red algae, characterized by its branching structures and attachment 

mechanisms. P. subtilissima is notable for its broad salinity tolerance and wide distribution 

across marine and freshwater ecosystems. This research provides an in-depth examination of 

the internal and external structures of P. subtilissima, contributing to its systematic study and 

documenting its first recorded occurrence in Pakistani coastal areas, bordering the northern 

Arabian Sea. The findings enhance the understanding of the species taxonomy and its 

ecological role in the region. 
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 وآخرون  أحمد                                                                       274-268)عدد خاص(:   56: 2025 -مجلة العلوم الزراعية العراقية

( )اللعائلة: رودوميلاسيي( التي تم جمعها من ساحل 1840الحمراء بوليسيفونيا سوبتيليسيما )مونتاني ،  أول سجل للطحالب
 .كراتشي باكستان )شمال بحر العرب(

 1اقرأ شيخ  ,   1 شميلة مبارك ,1 عتيقة البلوش, 2فكرت مجيد حسن  ,1قدير محمد علي ,1كريشان أحمد 
 باحث          باحث      باحث         استاذ           استاذ       أستاذ مساعد                  

 مركز جمع المصادر والموارد البحرية, جامعة كراتشي, باكستان1
 قسم علوم الحياة, كلية العلوم للبنات, جامعة بغداد 2

 المستخلص 
تم جمعها  سوبتيليسيما  لبوليسيفونيا  تصنيفية  ودراسة   مفصلة  مورفولوجيا  سةالدرا  هذه  تقدم  ,القوطي  الرحمن   من عبد  التي 

  تتميز .التعلق  وآليات  المتفرعة  بهياكلها   ، تتميز  خيطية غير متجانسة  حمراء  هي طحالب  بوليسيفونيا .باكستان ,ساحل كراتشي
الرقيقة للملوحة  بتحملها  الطبقة  البيئية  الواسع  وتوزيعها  الواسع  النظم  العذبة  البحرية  عبر  البحث  يقدم .والمياه   فحصا   هذا 

لها   مسجل  أول ظهور  وتوثيق  المنهجية  في دراستها  المساهمة ,لبوليسيفونيا سوبتيليسيمالـ    الداخلية والخارجية  للهياكل  متعمقا
العرب الحدود مع شمال بحر  الباكستانية, على  الساحلية  المناطق  في    البيئي  ودورها  الأنواع  تصنيف  فهم  لنتائجا  تعزز .في 

 .المنطقة
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INTRODUCTION 

Polysiphonia is a genus of filamentous 

heterotrichous red algae characterized with 

filamentous prostrate section and erect series 

of branches. It attaches to the substratum with 

unicellular rhizoids. The tips of these rhizoids 

flatten into haptera, lobed disc structures that 

help penetrate into host tissues in their 

parasitic form or secure attachment to 

surfaces. Their filamentous thalli exhibit a 

feathery appearance and are highly branched, 

displaying colors ranging from brownish-red 

to dark purple (02). They commonly grow on 

plants as an epiphyte and on rocks as 

lithophyte in intertidal and sublittoral zones of 

fresh, marine, and brackish estuaries. This 

genus is cosmopolitan, distributed worldwide 

in temperate and tropical waters (11). 

Currently, the genus Polysiphonia includes 

721 species reported from various oceanic 

regions around the globe (09).  Polysiphonia 

subtilissima is a marine microalga among a 

broad tolerance of salinity. consequently, it has 

been observed transitioning into freshwater 

ecosystems globally, although only three true 

freshwater populations have been documented 

in Florida (22), Jamaica (23), and Spain 

(15,08). This species' physiological 

mechanisms enable it to withstand varying 

salinity levels, as confirmed by molecular 

studies indicating that freshwater populations 

are conspecific with marine ones. Notable 

oligohaline and intertidal populations have 

been recorded in regions such as Africa 

(12,03), Asia (27,16), Hawaii (01,25), 

Australia and New Zealand (19,29), Europe 

(20,04), Americas (26,14,27,06,17).  From 

Pakistan, research studies on Polysiphonia 

include Farooqui & Begum, (05), identified a 

new species, Polysiphonia nizamuddinii, along 

the Karachi coast. A detailed study on 

Polysiphonia species was reported by Zahid et 

al., (31). Shameel, (21) have been reported 10 

species of Polysiphonia from Pakistan. The 

present study reports first record of 

Polysiphonia subtilissima (18) from Pakistan 

coast, bordering the northern Arabian Sea. The 

aim of present study to give a taxonomic 

account of P. subtilissima, sampled from 

Abdul Rehman Goth of Karachi coast. 

MATERIALS AND METHODS 

The red algae P. subtilissima were collected on 

22-03-2021 at low tide (0.96 m) from Abdul 

Rehman Goth (24°51’00’’N 66°49’30’’E) of 

Karachi coast. Fresh specimens were 

preserved in 5% formaldehyde with seawater 

insitu. In laboratory, samples were washed 

with distilled water and shifted to 70% alcohol 

for microscopic studies. Measurements were 

conducted and performed photography under 

stereo-zoom microscope (model wild, 181300, 

Switzerland) at 10x50 resolution. Detailed 

anatomical study and illustrations were made 

with the aid of upright microscope (Nikon 

LABOPHOT-2) at 10x4; 10x10 

magnifications. Identification of species have 

been confirmed on morphological and 

anatomical features (18, 15, 11). The studied 

specimens were catalogued as MRC&RC-

UOK-RHOD-01 and submitted in the museum 

repository of Marine Reference Collection & 

Resource Centre, University of Karachi for 

further studies. 

 
Figure 1. Study area map, Abdul Rehman Goth (24°51’00’’N 66°49’30’’E), Karachi 
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RESULTS AND DISCUSSION 

Polysiphonia subtilissima Montagne, 1840 

(Fig. 2 & 3) Material Examined: Abdul 

Rehman Goth (24°51’00’’N 66°49’30’’E) 

Karachi; Dated: 22-3-2021; Catalogued no.: 

MRC&RC-UOK-RHOD-01. 

Habitat: Intertidal, shallow water  

Description: Soft, reddish brown, thallus are 

saxicolous up to the length of 1-4 cm with the 

width of 1-3 cm (Figure 2C) connected to the 

pericentral cells in an open manner by strewn 

rhizoids generally (Figure 2E and 3B), there is 

one per segment, measuring the diameter of 

48-105 µm and 600-1500 µm in length. 

Discoid heptra is present at the creeping base; 

long, erect branches, measuring 45-100 µm in 

diameter, emerge from an indistinct creeping 

base; lateral branches at intervals of segments 

3-5, measuring in length 40-65 µm, in sub-

alternate, with a rounded apex measuring in 

diameter and 40 -50 µm in length (Figure 3A).  

 
Figure 2. A. Sampling site (Abdul Rehman Goth) at low tide (0.96 m); B. Polysiphonia 

subtilissima samples; C-D. Stalk showing filaments; E. Details of filament showing elongated 

shaped cells; F-G. Branches arising in axils of trichoblasts 

A tiny shoot that emerges from the upright 

branches and takes the shape of lateral 

branches tall and broad 1-5 cm, arranged in 

top branchlets in a long, straight series, and 

globe-shaped, with a diameter of 50–80 µm. 

The main axis and lateral branches generate 

the adventious first cystocarp. The ovoid to 

globular cystocarps comprises a stalk that is 

made up of a segment that is 200–240 µm in 

diameter, an ostiole that is 40–60 µm in 
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diameter, and carpospores that are 30–50 µm 

in diameter (Figure 3C). Spermatangial 

branches are cylindrical, measuring 135-150 

µm in length and 25-50 µm in width. (Figure 

2G and 3D). They have a subtending 

trichoblast. From a discoid base, the thallus 

grows sub dichotomously branching filaments 

that replace trichoblasts in development. The 

thallus is deciduous, leaving noticeable scar 

cells (Figure 2F and 3E). 

Distribution: Tropical and subtropical eastern 

America, Korea, Myanmar, Hawaii, Australia, 

New Zealand and Europe.  

 
Figure 3. Polysiphonia subtilissima. A. Apex of a branch with rounded apical cells; B. Surface 

view of branch, showing elongated shaped cells; C. Mature cystocarp; D. Spermatangia; E. 

Branch arising in axils of trichoblasts 

The present research provides a thorough 

analysis of the morphological and taxonomic 

identification of the species P. subtilissima 

collected from Abdul Rehman Goth, Karachi 

coast, Pakistan bordering northern Arabian 

Sea. The research provides fine aspects of their 
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internal and external structures, allowing a 

better comprehensive study of their systematic 

study. P. subtilissima reported globally from 

every continent of coastlines except Antarctica 

(15). This species has a widely 

phytogeographical distribution in steamy and 

moderate coasts of the Atlantic Ocean, Indian 

Ocean, and Pacific Ocean Regions (11).10 

species of Polysiphonia including: P. abscissa, 

P. codiicola, P. crassicollis, P. urceolata f. 

lepadicola, P. variegata (now accepted as P. 

denudate), P. elongata, P. nizamuddinii, P. 

kampsaxii, P. platycarpa, P. ferulacea have 

been reported from Pakistan  by Zahid et al., 

(31) and Shameel, (21). P. subtilissima is a 

first record and new addition to the diversity of 

red algae from Pakistan. Polysiphonia 

subtilissima are reported typically from marine 

and mangrove habitats and estuarine lakes 

(09). This is originally a marine microalgal 

taxon which is sole species of the genus that 

has lately been documented in genuine habitats 

of freshwater (22, 23, 15, 08) with adaptations 

in physiological contraption that further 

strengthen its acceptance with changeable 

salinity (28). P. subtilissima usually propose 

temperature over 20 °C (07), salinity 

concerning , P. subtilissima has a broad 

ecological niche attainment its most favorable 

at 8‰ and showed to be more thermophilic 

and was capable to endure elevated turbidity 

(13). Additionally, molecular studies have 

established that the freshwater inhabitants are 

the same species as the marine assemblage of 

P. subtilissima (15). Species within the genus 

Polysiphonia have been delineated based on 

key taxonomic characteristics, including 1) the 

count of pericentral cells, 2) the presence or 

absence of cortical cells, and 3) the connection 

of rhizoids to the pericentral cells (10,30). 

Species contained by the genus Polysiphonia 

was identified on morphological 

characteristics, including the plant's habit and 

height, color and texture, branching patterns 

and holdfast structure, occurrence or non-

occurrence of axial cortication, nos. of 

crosswise divided pericentral cells, size and 

shape of apical cells, segment intervals and 

heptat type, as well as whether the laterals are 

poly- or monosiphonous. P. subtilissima here 

is found similar to the description and 

illustrations presented by Jar-San & Soe-Htun 

in (11). The specimen examined in the present 

study exhibited a soft texture and fragile 

structure, as characterized by Jar-San & Soe-

Htun, (11). The coloration of the specimen is 

reddish brown, consistent with the description 

by Montagne (18). The thallus is undersides 

are typically prostrate; however growing 

species typically curl concavity-wise towards 

the substratum. A large number of the lateral 

branches emerge in longitudinal rows and have 

restricted expansion as like (15). P. 

subtilissima tetra sporangial branches in the 

upper branchlets are globe-shaped and can be 

seen in long, straight series. The stalk of a 

cystocarp is 210–248 µm in diameter, with 

segments of 40–50 µm in diameter for the 

ostiole and 38–50 µm for the carpospores, 

which include numerous clavate carpospores, 

and 185–200 µm long gonimoblast filament 

surrounding them. The cystocarps are ovoid to 

globular in shape just like (11). In conclusion, 

this study significantly contributes in the 

understanding of morpho-taxonomic features 

of P. subtilissima, recorded from the Abdul 

Rehman Goth, Karachi coast, Pakistan. By 

providing detailed insights into the internal 

and external structures of this species, the 

research enhances the systematic study of P. 

subtilissima and expands the known diversity 

of red algae in Pakistan. The species' broad 

distribution across tropical and temperate 

regions, along with its presence in both marine 

and freshwater habitats, underscores its 

ecological versatility. The morphological 

consistency of the Karachi specimen with 

global descriptions reaffirms its identification. 

This comprehensive analysis not only enriches 

the taxonomic framework but also sets a 

foundation for future studies on the ecological 

and physiological adaptations of P. 

subtilissima to varying environmental 

conditions. 

Acknowledgements 

The authors would like to gratitude the Marine 

Reference Collection and Resource Centre, 

University of Karachi for arranging field trips 

and providing their research facilities.   

REFERENCES 

1. Abbott, I. A. 1999. Marine red algae of the 

Hawaiian Island. Bishop Museum Press, 

Honolulu: pp: 477.  



Iraqi Journal of Agricultural Sciences –2025:56(Special Issue):268-274                            Ahmed & et al. 

273 

2. Baweja, P., S. Kumar, D. Sahoo, and I. 

Levine . 2016. Biology of seaweeds. 

In: Seaweed in health and disease 

prevention, Academic Press: pp: 41-106. 

3. Begum, M. and N. Khatoon. 1988. 

Distribution of and some ecological notes of 

Phaeophyta from the coast of Karachi. Pak. J. 

Bot. 20(2):291-304. 

4. Begum, M. and N. Khatoon. 1992. 

Taxonomically revision and some biological 

observations on Sctosiphonales (Phaeophyta) 

of Karachi coast. Pak. J. Bot. 24:22-30. 

5. Bolton, J.J., H.A. Oyieke, and P. Gwanda. 

2007. The seaweeds of Kenya: checklist 

history of sea weed study, coastal 

environment, and analysis of seaweed 

diversity and biogeography. South African 

Journal of Botany.73: 76–88. 

6. Egidos, A.I. and M. Aboal. 2003. Thorea 

violacea Bory de Saint Vincent (Thoreaceae, 

Rhodophyceae) en una surgencia del marjal 

Pego-Oliva, Comunidad Valenciana. Nueva 

cita para la flora algal española. Anales del 

Jardin Botánico de Madrid. 60:27–32. 

7. Farooqui, P.B. and M. Begum. 1978. A new 

species of Polysiphonia from Karachi coast, 

Pakistan. Nova Hedwigia. 29:813-824. 

8. Fernández-García, C., R. Riosmena-

Rodríguez, B. Wysor, O.L. Tejada,  and J. 

Cortéz. 2011. Checklist of the Pacific marine 

macroalgae of Central America. Botanica 

Marina. 54:53–73. 

9. Fralick, R.A. and A.C. Mathieson. 1975. 

Physiological ecology of four Polysiphonia 

species (Rhodophyta, Ceramiales).Marine 

Biology. 29:29–36. 

10. García, M. E. and M. Aboal. 2014. 

Environmental gradients and macroalgae in 

Mediterranean marshes: the case of Pego-

Oliva marsh (East Iberian Peninsula). Science 

of the total environment. 475:216-224. 

11. Guiry, M.D. and G.M. Guiry. 2024. 

AlgaeBase. World-wide electronic publication, 

National University of Ireland, Galway 

(taxonomic information republished from 

Algae Base with permission of M.D. 

Guiry). Polysiphonia Greville, 1823. Accessed 

through: World Register of Marine Species at: 

https://www.marinespecies.org/aphia.php?p=ta

xdetails&id=143853 on 2024-07-06  

12. Hollenberg, G. J. 1968. An account of the 

species of Polysiphonia of the central and 

western tropical Pacific Ocean: I. 

Oligosiphonia. Pac Sci. 22(1):56-98. 

13. Jar-San, J. S. and U. Soe-Htun. 2015. 

Systematics of the genus Polysiphonia 

Greville (Ceramiales, Rhodophyta) from Setse 

and Kyaikkhami coastal areas, Thanlwin river 

mouth, Myanmar. Journal of Marine Biology 

and Aquaculture. 1: 1-17. 

14. John, D.M., W.F. Prud’homme van Reine, 

G.W. Lawson, T.B. Kostermans and J.H. 

Price. 2004. A taxonomic and geographical 

catalogue of the seaweeds of the western coast 

of Africa and adjacent islands. Beihefte zur 

Nova Hedwigia, 127: 1–339. 

15. Kola Koletić, N., A. Alegro, A. Rimac, N. 

Vuković, V. Šegota and T. Vilović. 2020. 

Environmental preferences of Polysiphonia 

subtilissima (Ceramiales, Rhodophyta) in 

transitional, oligohaline and fresh waters of the 

East Adriatic coast. Nova Hedwigia. 111(1-

2):39-58. 

16. Kapraun, D.F. 1979. The genus 

Polysiphonia (Ceramiales, Rhodophyta) in the 

vicinity of Port Aransas, Texas. Contributions 

in Marine Science. 22:105–120. 

17. Lam, D. W., M.E. García-Fernández, M. 

Aboal and M.L. Vis. 2013. Polysiphonia 

subtilissima (Ceramiales, Rhodophyta) from 

freshwater habitats in North America and 

Europe is confirmed as conspecific with 

marine collections. Phycologia. 52(2):156-160. 

18. Lee, Y. and S. Kang. 2001. A catalogue of 

the seaweeds in Korea.  Cheju National 

University Press. 

19. Mamoozadeh, N.R. and D.W. Freshwater. 

2011. Taxonomic notes on Caribbean 

Neosiphonia and Polysiphonia (Ceramiales, 

Florideophyceae): five species from Florida, 

USA and Mexico. Botanica Marina. 54:269–

292. 

20. Montagne, C. 1840. Seconde centurie de 

plantes cellulaires exotiques nouvelles. 

Décades I et II. Annales des Sciences 

Naturelles, Botanique, Seconde Série. 13:193-

207. 

21. Nelson, W.A. 1999. A revised checklist of 

marine algae naturalised in New Zealand. New 

Zealand Journal of Botany. 37:355–359. 

22. Rindi, F., G. Sartoni and F.  Cinelli. 2002. 

A floristic account of the benthic marine algae 

of Tuscany (Western Mediterranean Sea). 

Nova Hedwigia. 74:201–250. 



Iraqi Journal of Agricultural Sciences –2025:56(Special Issue):268-274                            Ahmed & et al. 

274 

23. Saifullah, S. M., K. Aisha and F. Rasool. 

1997. Algal epiphytes on mangroves of 

Balochistan, Pakistan. Pak. J. Bot. 29(2): 191-

197. 

24. Shameel, M. 1992. A preliminary check-

list of marine algae from the coast and inshore 

waters of Pakistan. Cryptogamic flora of 

Pakistan. 1:1-64. 

25. Sheath, R.G. and K.M. Cole. 1990. 

Batrachospermum heterocorticum sp. nov. and 

Polysiphonia subtilissima (Rhodophyta) from 

Florida spring-fed streams. Journal of 

Phycology. 26:563– 568. 

26. Sheath, R.G., M.L. Vis and K.M. Cole. 

1993. Distribution and systematics of 

freshwater Ceramiales (Rhodophyta) in North 

America. Journal of Phycology. 29:108–1 

27. Silva, P.C, P.W. Basson and R.L. Moe. 

1996. Catalogue of the benthic marine algae of 

the Indian Ocean. University of California 

Publications in Botany.79:1–1259. 

28. Stuercke, B. and D.W. Freshwater. 2008. 

Consistency of morphological characters used 

to delimit Polysiphonia sensu lato species 

(Ceramiales, Florideophyceae): analyses of 

North Carolina, USA specimens. Phycologia. 

47:541–559. 

29. Sumalani, M. A., M. Asrar and S.K. 

Leghari. 2021. Morphotaxonomy and ecology 

of marine red algae from the Makran coast of 

Pakistan. Pak. J. Bot. 53(6):2311-2319. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

30. Taylor, W. R. 1960. Marine algae of the 

eastern tropical and subtropical coasts of the 

Americas. x + 870 pp., 14 text figs., 80 pls. 

University of Michigan Press, Ann Arbor, and 

Ambassador Books Ltd., Toronto.  

31. Villaca, R., A.C. Fonseca, V.K. Jensen and 

B. Knoppers, B. 2010. Species composition 

and distribution of macroalgae on Atol das 

Rocas, Brazil, SW Atlantic. Botanica Marina. 

53:113–122. 

32. Vis, M.L. 2016. Biogeography of River 

Algae. In: Necchi, O. Jr. (ed.): River Algae; 

Springer International Publishing, Switzerland: 

pp:219– 243. 

33. Womersley, H.B.S. 2003. The marine 

benthic flora of southern Australia, Part III, D 

Ceramiales-Delesseriaceae, Sarcomeniaceae, 

Rhodomelaceae. Australian Biological 

Resources Study & State Herbarium of South 

Australia, Canberra and Adelaide. 

35. Womersley, H. B. S. 1979. Southern 

Australian species of Polysiphonia Greville 

(Rhodophyta). Australian Journal of 

Botany. 27(4):459-528. 

36. Zahid, P. B., M. Begum and M. 

Nizamuddin. 1981. Contribution to marine 

algae of Pakistan: Rhodophyceae Polysiphonia 

Greville 1823. Pakistan Journal of Botany. 

13:195-220. 


