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Abstract

We present the description of Zeylanidium manasiae (Podostemaceae), a new species from Kerala, India, 

which is proposed based on molecular, macro- and micromorphological data. "is species is characterised 

by its ribbon-like dichotomous thallus, floriferous shoots produced along the margins and dichotomy of 

the thallus, inflorescence with two bracts, unequal stigmatic lobes, ellipsoid fruits and large seeds.
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Introduction

Podostemaceae represents a very distinct family of fresh water aquatic angiosperms, with 
unique evolutionary, ecological, morphological, developmental and embryological at-
tributes (Cook and Rutishauser 2007, Katayama et al. 2016, Khanduri et al. 2014). It is 
the most diverse family of fresh water aquatic flowering plants, comprising ca. 54 genera 
and ca. 300 species (Koi et al. 2012, Cheek et al. 2017) distributed worldwide, but with 
most species presenting restricted distribution and a high degree of endemism (Philbrick 
et al. 2010). Podostemaceae is subdivided into three monophyletic subfamilies: Podoste-
moideae, Tristichoideae and Weddellinoideae (monogeneric and monospecific) (Koi et 
al. 2012). Southern Asia is one of the main centres of diversity for the podostemads, ac-
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Abstract

Zeylanidium maheshwarii is one of the 23 endemic species of Indian Podostemaceae, the largest family of fresh water aquatic 

plants in the world. The family is unique in many ways, be it their habitat, plant body or the reproductive attributes. We looked 

into some of the reproductive attributes of the species encompassing floral biology, mechanism of pollination and embryo 

development. The flower is highly reduced, and the species can be easily identified from the rest of the Zeylanidium clade by 

two features—the presence of a gynophore and the multi-lobed stigma. The pollen grains are released in units of two—the 

acalymmate dyads. The exine ornamentation is microechinate with discernible apertural and interapertural regions. Pol-

lination is accomplished by autonomous self-pollination, which occurs above the water level. The formation of three-celled 

embryo sac in the species is the result of precocious degeneration of the central cell prior to syngamy. Absence of central 

cell before fertilization leads to absence of double fertilization and endosperm in the species, and this features reiterates the 

general cause of usual absence of double fertilization among the podostemads.

Keywords Autogamy · Single fertilization · Aquatic angiosperm · Three celled/three nucleated embryo sac

Introduction

Podostemaceae is the largest family of fresh water angio-

sperms with pan-tropical distribution. The plants of this fam-

ily grow on the rocks and boulders in cataracts, river rapids 

and waterfalls (Gupta and Sehgal 2009). There are nearly 

50 genera and 280 species (Cook and Rutishauser 2007) 

worldwide. India harbours around 28 species of which 23 are 

endemic to Western Ghats, especially Kerala (Sanavar et al. 

2005). The seasonal and cyclic occurrence of alternate dry 

and wet periods determines the phenology of the plants. The 

plants begin to flower upon getting exposed during the dry 

period, which otherwise remain in vegetative phase under 

the submerged condition (Mohan Ram and Sehgal 2007).

Podostemaceae is marked by characteristic deviations 

from the usual developmental pattern of angiosperms in 

terms of its overall morphology and certain reproductive 

features. The plants lack double fertilization event, 

endosperm formation, antipodal cells, and there is no con-

crete distinction between stems, roots and leafs. The fam-

ily is considered to be an embryological one for having 

four-celled/four-nucleated condition of the mature embryo 

sac, and presence of a nutritive tissue termed nucellar plas-

modium instead of biparental endosperm (Cook and Rut-

ishauser 2007; de Sá-Haiad et al. 2010; Khanduri et al. 

2014).

The genus Zeylanidium (Tul.) Engler belongs to the sub-

family Podostemoideae, and the plant body is characterized 

by a crustose or ribbon-shaped thallus. The caduous leaves 

and flowering shoots are present either in the sinuses of the 

thallus lobes or are scattered on its dorsal surface. Solitary 

flowering shoots of the genus bears a single terminal flower, 

subtended by bracts, and these shoots are horizontally 

appressed to the thallus. The other features include persistent 

spathella, anisolobous ovarian locules, and many-seeded and 

ribbed capsules. Some of the earlier works on Zeylanidium 

include female gametophyte development (Z. lichenoides 

Engl., Choudhary et al. 2014; Sehgal et al. 2014); shoot 

development (Z. lichenoides Engl., Katayama et al. 2013), 

and seedling biology of Z. lichenoides Engl., Z. olivaceum 

Engl. and Z. maheshwarii (Suzuki et al. 2002). Zeylanidium 
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