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TYPES OF SPORE GERMINATION, PROTHALLIAL DEVELOPMENT AND

MATURE PROTHALLUS IN RELATION TO TAXONOMY OF HOMOSPOROUS
FERNS* '
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National Botanical Research Institute, Lucknow

ABSTRACT

Importance of ten types of spore germination, ten of prothallial development and' five of mature
prothallus (recognized earlier) in relation to taxonomy of homosporous ferns has been discussed.

INTRODUCTION

The studies on the prothallus during the present century by STOKEY AND ATKINSON
individually and jointly and the school at the National Botanical Research Institute have
clearly indicated the importance of the prothallus in the taxonomy of the homosporous
ferns (Stokey, 1951 ; ATRINSON & STOKEY, 1964 ; Navar & Kaur, 1971).

Detailed studies on various groups and genera have shown occurrence of five
types of mature prothallus, viz. Cordate-thalloid, ribbon-like, filamentous, strap-like and
tuberous (for details see Navar, 1971 ; Navar & Kaur, 1971). These types of adult
prothallus are formed as a result of definite patterns of growth, differing in sequence of cell
divisions and stage and region at which meristem gets established. Depending upon these
criteria ten different types of prothallial development have been recognized. These aie
Actinostachys type, Lophidium type, Schizaea type, Marattia type, Osmunda type, Adiantum type,
Diynaria type, Ceratopteris type, Kaulinia type and Aspidium type (for details see NAYAR &
Kaur, 1969 ; 1971). : _

The types of prothallial development and the adult prothallus referred to above are
formed as a result of definite patterns of germination of spore.  Thus, based on the plane of
cell divisions in relation to polarity of spore and direction of growth of the 1st rhizoid and
the prothallus, three main types of spore germination have been recognized—Amorphous,
Polar and Equatorial. Of these, the polar type is subdivided into 3 different types, viz.
Osmunda type, Anemia type and the Vittaria type. Similarly the equatorial type of spore
germination is subdivided into 6 types, viz. Gleichenia type, Christiopteris type, Cyathea type,
Hymenophyllum type, Trichomanes type and Mecodium type. Of these the Hymenophyllum type,
Trichomanes type and Mecodium types are tripolar, all the others being bipolar except
Amorphous type where no polarity with regard to cell division or direction of growth is
exhibited (for details see Navar & Kaur, 1968, 1971).

Existence of various types of mature prothallus, prothallial development and spore
germination in different families of homosporous ferns (sensu Navar, 1970, 1974) are detailed
here (Fig. 1, Table 1). The subclass Ophioglossidae constitutes a single family Ophio-
glossaceae where the spore germination is of the Amorphous-type forming a globose mass
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and protallial development of the Actinostachys type developing to the mature tha]j,,
of the Tuberous-type. In the 2nd subclass Maratiidac, four families Angiopteridacese
Danacaceac, Kaulfussiaccac and Marattiaccac arc r((O’fn'Wd all possessing a (Urdatr
thalloid mature prothallus with many cells thick wings and massive midrib, Amorphe;
type ol sporc germination and Maratlia type of prothallial development.

The largest subclass Filicidac constitutes four orders Osmundales 2 familie ‘
Schizacales (8 familics), Cyatheales (14 familics; and Gleicheniales /6 families;. Both the
families of Osmundales—Osmundaccac and Plagiogyriaceae, possess Ccrdate-thalloig
type of mature prothallus, the former possessing Osmunda type spore germination and
Osmunda type prothallial development and the latter Vittaria type spore germination and
Adiantum type prothallial development.  As is pointed out earlier Adiantum type  of
prothallial development could have cvolved from the Osmunda type by the process of
reduction. Vittaria type sporc germination could have also evolved from Osmunda type
as explained earlier. Thus, relationship between Plagiogyriaceae and Osmundacezae seems
to be justified.

In the order Schizaeales, threc families, Schizaeaceae, Anemiaceae and Lvgodiaceae,
have been shown as three distinct families indicating independent lines of evelution.
Schizaeaceae among these is supposed to be most primitive and is characterized by Amor-
phous-type of spore germination and three different tvpes of prethallial development—
Actinostachys type, Lophidium type and Schizaea tyvpe resulting in the Tuberous-tyre or
Filamentous-type of mature prothallus. Ir the family Anemiaceae, spore gemination
is of Anemia type, prothallia' development of the Ceratopteris tvpe and the mature pro-
thallus of the cordate-thalloid type and in the family Parkeriaceae which is supposed
to be related to the Anemiaceae, similar type of prcthallial development and marture
prothallus occurs but the spore germination is of the Viitaria type which has been shown
to have evolved from the Anemia type, the one occurring in the Anemiaceae. The third
family Lygodiaceae to which all the other families of the cerder are supposed to be related,
possesses Anemia type of spore germination, Adiazium type of prothallial develepment
and cordate-thalloid mature prothallus. Among the families related to Lyvgodiaceae
all possess Viitaria type of spore germination, Chetlanthaccae pcssessing  Adiantum type
cf prothallial development, Pteridaceae Ceratopleris type and Ad-antaceae both Adianturm
type and Ceratopteris type with stages intermediate bertwzen the twwo. Family Viwa-
riaceae in this group possesses Kaulinia type of protballial develcpment which is supposed
to have originated from Adiantum type of prothallial development resultng in Ribbon-
like mature prothallus. It may be noted heie that both Ceraiopteris nwpe and Raulinia
type of prothallial development bave been shown to hate evolved from Adiantum type
(Navar & Kaur 1969, 1971). :

In the order Cyatheales, primitive families like Cyatheaceac and Loxsomaceac
possess Cyathea type of spore germination and Adiantum tpe prothaliial development
in the former and Drynaria type in the latter, 1e:ultmg in a Cecrdate-thalloid
mature prothallus in both. Most of the other families of thi: order are said to be
related to various subfamilics of the familv Cyatheaccae and all excepr the

Grammitidaceae possess Vittaria type spore germination and a Cordate-thalloid marture
prothallus. Grammitidaccae possesses Strap-likz marare prothallus which is intermediate
between the Cordate-thalloid and Ribbon-like thalius. The types of prothallial develop-
ment, however, are different in the various families of the order (Fig. 1© burt it may be
pomted out here that all these types are said to have originated from Adianium tvpe.
Among the three families ¢l Dicksonioid afhinit, Dennstaediiaceae and Hvpolepidaceae

.2 7 (1)
992 Geophytolegy, 9(1




)
*\ (.
»
¢
Ky
[
‘ e
< °
%) _.‘o
v
6"-.- 3
- yg £
o\ \5|v
9
g
)
(V)
af 14
3 9
L 9
(') ~
+ v
i 0
R 3’,
O\ |@
/
’
/
w \ [/
[}
’
L
 ;
I
l'd\
i )
)
:
Q
’
v
<
8]
)
Fig. 1

)notu re pro thallus

0 Tuberous

© Cordate - thalloid
0 Strap - Like

J Rivbon UKo
Wﬂlm:n&oul

Geophytology, 9(1)

?rotka\lial ngeloymon\‘.

NMavattia t]_po
Osvaunda k_y_pe

Schizaea  type

1
2
3. Adiantum type
4
5

. Activostachys 3y pe

6 .&oyhiJ&wm type
T Cevatoplerie Yype
8 Koulinia Llyps
9. Dvynavia Lype
10. ._{a_pi.diu-m Lype

‘_amariou;‘gnf_‘“ 9’10

Syorc Gaermination

A. .Qmo\-y\\ou,g

B. Lnemia
Oswmunda
Vitaria
Qleichentia
Cyathea

- Chvistiopleris

"“ Fy menophylluwm

I Mecodiwm
lJ Sthhomcn\u

O MmO

93



Table 1—Types of Mature Prothallus, Prothallial Development and Spore GerminatiOH
in various families (sensu Nayar, 1970, 1974)

Type of Mature Type of Prothallial Type of spore Examples -
Prothallus Development Germination
Tuberous Actinostachys Amorphous Ophioglossidac
Schizaeaceae
" (Actinostachys,
Lt_)phidiun‘l I-Ophidiuﬂl)
Gleicheniaceae
(Stromatopteris)
Filamentous Schizaea Amorphous Schizaeaceae
(Schizaen)
Kaulinia Trichomanes Hymeanophyllacee
(Trichomanes group)
Marattia Amorphous Marattidae
Cordate-thalloid Osinunda Osmunda Osmundaceae
Ceratopteris Anemia Anemiaceae,
. Parkeriaceae
Vittaria Adiantaceae
(derostichu:n)
Cheilanthaceae
Pteridaceae,
Plagiogyriaceae
Adiantum Anemia Lygodiaceae
Cyathea Cyatheaceae
Loxsomaceae
Cheiropleuriaceae
Drynaria Christiopteris Polypodiaceae
(Christiopteris)
Kaulinia Gleichenia. Polypodiaceae
Aspidium Vittaria Aspleniaceae
Blechnaceae
Davalliaceae
Dryopteridaceac
Oleandraceae etc.
Ribbon-like Kaulinia Hymenophyllum Hymenophyllaccae
(Hymenophyllum: group)
Mecodium Hymenophyllaceae
(Mecodium)
Aspidium Vittaria Polypodiaceae
Drynaria Gleichenia Loxogrammaceae
Strap-like Drynaria Gleichenia Polypodiaceae
Kaulinia Grammitidaceae
Adiantum
Aspidinm Vittaria ¢ Lomariopsidaceae
(Elaphoglossum,
Rhipidopteris) B o
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show the p resenclci of Adzantu{n. type and the Lindsacaceae Kaulinia type of prothallial
dcvelo%mcrflt: 1; c]>th§r families in this order are supposed to have cyatheoid affirity.
dcvelopr?l?r:tlefThzli/;?;fifizacee ang Gl"fimmitidaceac sh'ow Adiantum type of prothallial
o6 or Dry;zaria e ‘sulsE a(?l mynaria t){pe,_ subfamily Athyrioideae -either Adiantum
I;Irp - Ayp'd,' amily Dryopteiidoideae and family Lomariopsidaceae either
ynana-type or. sprarum-type and all other families and subfamilies Aspidium-type. As
quted Qu earlier famlly Hymenophyllaceae possesses three different types of spore ger-
I3 0L, 1 three different groups of genera—Hymenophyllum-type, Trichomanes-type and
MeCOffZ.ZJm-tpr. T}?C prothallial development in all the three groups, however, is of the
Kaulinia-type resulting in a Ribbon-like prothallus except in the Trichomanes group where
a Filamentous-type of prothallus is the result.
In the order Gleicheniales the most primitive genus Stromatopteris (Gleicheniaceae)
- possesses Tuberous-type mature prothallus, most of the other families possessing a Cordate-
thalloid prothallus resulting from Drynaria-type of prothallial development. In sub-
families Pleopeltidoideae and Microsorioideae in addition to the Cordate-thalloid protballus,
Strap-like and Ribbon-like prcthalli also occur. In the latter prothallial development
is also of 3 types—Kaulinia-type, Aspidium-type and Drynaria-type. Only Ribbon-like
prothallus occurs in the Loxogrammaceae as a result of Kaulinia-type of prothallial deve-
lopment. ~
Families Gleicheniaceae, Dipteridaceae, Subfamily Platycerioideae possess Gleichenia
type spore germination whereas subfamily Crypsinoideae possesses Vittaria-type spore ger-
mination and subfamilies Polypodioideae and Pleopeltoideae both Gleichenia-type and the
Vittaria-type. Subfamily Microsorioideae possesses Christiopteris-type spore germination
which is a variation of the Gleichenia-type. Among the families in the Gleichenia-type,
Cheiropleuriaceae which is supposed to be more near to the cyatheoid stock is seen to
possess Gyathea-type of spore germination.
BiERHORST (1968) has suggested, on the basis of gametophytic characters in addition
to some of the sporophytic ones, inclusion of the family Psilotaceae in the Filicales showing
relationships with Stromatopteris, a genus of the family Gleicheniaceae which is also raised

to family level by him.
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