
PHYLUM MONILOPHYTA: THE FERNS AND HORSETAILS
• Ferns date back from the Carboniferous
• 12,000 living species
• More diverse in the tropics
• Ferns are herbaceous and primary in origin
• Only Botrychium form a vascular cambium
• Four major lineages:

• Psilotopsida
• Marattiopsida
• Polypodiopsida
• Equisetopsida

“ferns”





There are two kinds of sporangia within the ferns
• Eusporangium: the parent cells are located at the surface of the tissue, they divide 
periclinally

• The outer cell layer will form the wall of the sporangium
• The inner layer will form the spore mother cells

Psilotopsida, Marattiopsida and Equisetopsida are homosporous and 
euporangiate ferns



• Leptosporangium: arise from one single superficial cell which divides transversely
• Inner cell will contribute to the sporangial stalk or remain inactive
• Outer cell  will gives rise to a complex stalked sporangium with a globose capsule 
with a one cell thick wall

• Below the thick wall a nutritive structure, tapetum, with two cell layers thick is 
formed
• The inner mass will differentiates into spore mother cells or sporogenous cells

• Most living ferns are homosporous

• Heterospory is found on two orders of living water ferns



The Classes Psilotopsida and Marattiopsida are 
eusporangiate ferns

The class Psilotopsida consists of two orders of 
homosporous ferns: Ophioglossales and Psilotales

Ophioglossales has four genera but only Botrychium 
(the grape ferns) and Ophioglossum (the adder's 
tongues) are found in USA

A single leaf is produced each year

Each leaf consist of two parts: 
1) a vegetative portion or blade (dissected in    
Botrychium; undivided in Ophioglossum), and 
2) a fertile segment



• Psilotum or "whisk fern" is tropical and subtropical
• They resemble the rhyniophytes 
• Psilotum sporophyte is dichotomously branching with scale like “foliar” structures

• Psilotales include two living genera: Psilotum and Tmesipteris



•  The branching underground portion is a system of 
rhizomes with many rhizoids

•  A symbiotic endomycorrhizal glomeromycetes is found 
in the outer cortex

•  Sporangia aggregated in threes
•  Leaves are scalelike with a single vascular bundle
•  Simple Protostele and simple anatomy



• The gametophytes are underground, 
bisexual, rhizome-like, and mycorrhizal
• Numerous rhizoids present
• Sperm is multiflagellated and require 
water for fertilization
• Sporophytes are initially attached with 
a foot to the gametophyte



• Tmesipteris is restricted to New Zealand and Australia region
• Tmesipteris grows as an epiphyte on tree ferns and other plants
• Leaves of Tmesipteris are larger and with a single unbranched vein



Class Marattiopsida
Marattiales is an ancient group
• Fossil records extending back to the Carboniferous period
• Living Marattiales are tropical
• The six living genera include about 200 species



Class Equisetopsida
The Equisetopsida have jointed stems and are eusporangiate

• Abundant  in the Paleozoic era 300 mya with tree 
form 18 m in height and trunks with 45 cm thick

• Today there is a single herbaceous genus, 
Equisetum, with 15 spp

• “Horsetails” are common on moist or damp places 
on streams or edge of woods

• They have jointed stems and rough texture

• Leaves are small and scalelike forming whorls 
around the stem at the nodes

• Internodes are ribbed with ribs with silica deposits 
(“scouring rushes”)



• Aerial stems arise from underground rhizomes
• Complex anatomically with a hollow pith with carinal canals associated with a 
strand of xylem and phloem



• Equisetum is homosporous
• Sporangia borne in groups on sporangiophores, umbrella-like branches 
• Sporangiophores are clustered in a strobilus on the apex of aerial stems
• Strobili on either colorless fertile stems or on tips of green vegetative stems
• Spores are provided with elaters, thickened bands from the outer spore wall
• Elaters coiled when moist and uncoil when dry, helping spore dispersal



• Gametophytes of Equisetum are green and free-living
• Usually bisexual, with archegonia developed before the antheridia
• Sperm is multiflagellated and require water for fertilization



Life cycle of Equisetum


