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INTRODUCTION

Polystichum 1is a terrestrial leptosporangiate fern genus, commonly
regarded by pteridologists as of dryopteridoid affinity (Ching, 1940; Chris~
tensen, 1938; Copeland, 1947; Holttum, 1947). Little information is avail-
able in literature regarding its detailed morphology even though it is a
large genus (c. 175 spp.) of world-wide distribution. The prothalli of this
genus are practically unknown. The following account deals with the
development and morphology of the prothalli of 9 specics, viz., Polysii-
chum acanthophyllum (Franch) Christ, P. aculeatum (L.) Roth., P. angulare
Pr., P. auriculatum (Linn.) Pr., P. bigristatum Moore, P. brownii (Spenn.)
Fee, P. lentum (Don) Moore, P. lonchitis (L.) Roth. and P. squarroswm
(Don) Fee. The study is based on laboratory cultures raised on sterile
Knop’s agar plates maintained at 24 +2°C. and ¢. 600 ft.-c. light inten-
sity (Nayar, 1962). Spores were collected in the field from forests of
EE}Stem India, except those of P. angulare and P. brownii which were sup-
plied by the American Fern Society’s exchange department.

PROTHALLIAL DEVELOPMENT

The spores (Nayar and Devi, 1964; Devi, 1966) are of the bilateral type
provided with a distinctively wrinkled loose perine, and contain several
light green plastids (for details see Nayar and Devi, 1964). On sowing
:lhey germinate readily in about a week and grow into uniseriate, slender,

ensely chlorpthIlous germ filaments bearing a few basal, non-chloro-
phyllous, hyaline rhizoids. In about one week after spore germination the
ierlixoféaﬁ%ent becomes 5-8 cells long (Fig. 1) and begins to develop into
belfind i?: iial 1211 ate. Commonly, t'he terminal cell and one or two cells
Hhmont ;w e longltufhnally .(Flg. 2 to initiate plate formation. Estab-
aftervard ob an obc_omcal. apical meristematic cell may occur directly
minal HS y an oblique lel_Slon In one of the daughter cells of the ter-
o cell (Figs. 3, 4), Sometimes, an apical cell is differentiated only after
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the prothallial plate becomes three or four cells broad. The posterior
region of the germ filament (2-4 cells) generally remains uniseriate, slender
and cylindrical; in P. squarrosum and P. lonchitis these cells may also
sometimes divide longitudinally once. Unicellular, capped, papillate hairs
may be developed by the young prothalli soon after an apical cell is formed
or as in P. brownii and P. squarrosum the young thalli may remain naked
for quite long (Fig. 5). Nearly 759, of the germ filaments of P. aculeatum
and P. angulare and nearly 209 of the germ filaments of P. auriculatum,
P. biaristatum and P. lentum, produce a unicellular papillate hair crown-
ing its terminal cell before the development of a prothallial plate is ini-
tiated (Fig. 6). Soon after producing a hair the terminal cell expands
unilaterally and undergoes a longitudinal division (Fig. 7) in such a way
that the hair crowns one of the daughter cells. Commonly an obconical
meristematic cell is then established by a wall formed oblique to the
longitudinal wall in the sister cell of the hair-bearing cell (Fig. 8). How-
ever, the establishment of a meristematic cell is delayed in some cases and
then an expanded non-meristic lobe is formed by the repeated division of
this cell as in P. auriculatum (Fig. 9). Several marginal hairs may be deve-
loped by such prothallial plates before a meristematic eell is differentiated
in onc of the marginal cells at the apex of the expanded lobe (Fig. 10). In
a few germ filaments (nearly 159 under cultural conditions), particularly
of P. aculeatum and P. lentum, the terminal cell (rarely also the penulti-
mate cell) exhibits marked retardation of growth when the germ filaments
arc 5-8 cells long. Soon a terminal hair is produced crowning the quie-
scent terminal cell. In such cases the cell next to the quiescent apex of
the germ filament divides longitudinally (Fig. 11) initiating plate formation.
One of the daughter cells thus formed expands more markedly than the
other and, by two oblique divisions, delimits a meristematic cell laterally
(Fig. 12). Soon a spatulate prothallial plate is formed by the activity of
the meristematic cell and the quiescent anterior region of the germ fila-
ment is pushed away to one side. Very infrequently this type of deve-
lopment is noticed also in P. auriculatum and P. biaristatum.

MATURE PROTHALLUS

The young prothalli of Polystichum become cordate (Figs. 13, 14), gene-
rally in c. 8 weeks after spore germination. The meristematic cell is then
replaced by a pluricellular meristem in the usual way. Marginal papillate
hairs are produced profusely. In P. brownii and P. squarrosum in which
the young thalli are naked, hair formation is usually initiated as the thalli
become cordate. In c. 3 months from spore germination the prothalli of
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Figs. 1-19

Polystichum become ful] grown. The [mature prothallus (Fig. 15) is
of the cordate type, possessing a thick midrib and Spread-out wings. Papil-
late hairs (Fig. 16) of the common aspidiaceous type (Stokey, 1951, 1960 ;
Nayar, 1960 ¢, 3 ; Nayar and Kaur, 1963, 1964; Nayar and Chandra, 1963 .
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1965) occur profusely both on the surfaces and margin. In addition, uni-

cellular club-shaped hairs (Fig. 17), slightly larger than the papillate hairs
and devoid of any extracellular seeretion are found on the anterjor margin.

Sex organs arc restricted to the midrib region of the prothallus and are
of the common leptosporangiate type. The archcgonical neck is curved
away from the apex of the prothallus and the neck canal cell is binucleate
at maturity. The antheridium is hemispherical to oblong-hemispherical
in shape. The basal ccll is short and nearly funnel-like. The cap cell is
discoid but may often be rather beaked (Fig. 18) in mature antheridia on
account of a terminal or subterminal inconspicuous bulge. During
antheridial dchiscence a circular pore-like opening (Fig. 19-0) is developed by
the rupture of the cap cell at this bulged region. The spermatozoids, as
they escape through this pore, finally tear the cap cell apart. Antheridia
with divided cap cells are frequent.

SUMMARY

In the 9 spp. of Polystichum studicd, a uniseriate germ filament is
produced on sporc germination. The anterior cells of the germ filament
develop into a prothallial plate commonly before or sometimes after the
terminal cell develops a papillate hair. A meristematic cell is differenti-
ated carly during plate formation, commonly in one of the daughter cells
of the terminal cell or rarely (when the terminal cell is quiescent and hair-
bearing as in . aculeatuny and P. [entum) of the penultimate cell. Young
thalli become cordate in ¢. 8 weeks from spore germination and fully
grown in ¢. 3 months. The mature prothallus is profusely hairy and cor-
date with a thick midrib and spread-out wings. Hairs are of the capped,
unicellular, papillate type; a few club-shaped, unicellular hairs devoid of
terminal caps are found in addition on the anterior margin.. Sex organs
are of the usual leptosporangiate type. The antheridium dehisces by a
pore-like opening formed in the cap cell.
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EXPLANATION OF FIGURES

Fics. 1-19. Fig. 1. Germ filament of Polystichum brownii, one-week-old. Fig. 2. Ini-
tiation of plate formation in P.squarrosum. Figs. 3 and 4. Young prothalli of P. brownii (Fig. 3)
and P.squarrosum (Fig. 4) showing early estzblishment of a meristematic cell. Fig. 5. Young
prothallus of P.squarrosum showing initiation of hair formation. Fig. 6. Germ filament of
P. angulare (one-week-old) showing development of a terminal hair. Fig. 7. Germ filament of
P. biaristatum showing initiation of plate formation by division of the terminal cell after producing
a hair, Fig. 8. You.ng prothallis of P./entum showing meristematic cell. Fig. 9. Young non-
meristic prothallus of P.auriculatum. Fig. 10, Young prothallvs of P.angulare showing the
establishment of a metistematic cell at the anex of the lateral lobe. Fig. 11. Germ filament of
P. lentum showing retarded growth in the anterior region and the initiation of prothallial plate by
a longitudinal division in an intercalary cell. Fig. 12. Formation of a meristematic cell in a
thallus which developed like that shown in Fig. 11. Fig. 13. Young spatulate prothallus of
P. aculeatum. Fig. 14. Young cordate prothallus of P. aculeatum. Fig. 15. Mature prothallus
of P.lentum. Figs. 16 and 17. Marginal hairs of secretory (Fig. 16) and non-secretory (Fig. 17)

type. .Fig. 18. Mat.re antheridiim of P.aculeatrum. Fig. 19. Antheridium of same showing
pore-like opening in the cap cell.

(a-—archegqni.um; ‘c—cap-like extracellular secretion; A—hair initial; m—meristematic
cell; n—antheridium; o—pore-like opening in the cap cell.)



