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' The characteristic features of the order are as follows: The gameto
mt‘o stem and leaves. The leaves are borne in g regular spiral successio
:1‘p:cul cell is pyramid-like with three cutting faces. The stem usually pe
| WO rows of leaves are lateral and consisting of leaves of normal size, The
consists of the under leaves which are commonly smaller than (he 1 e
are always restricted to the apices of the axis and its branches, The |
Is developed from the apical cell itself. With the result of this acrogynous
the sporophytes remain always terminal in position, The antheridia are |

in the axils of leaves.

There are about 220 genera
this order consists of seventeen famil
of Frullaniaceac have been discu

ssed in detail.

Phyte iy differe
N along 1 Ste
ars three rowsg
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ateral leaveg, The

archepon:,
ast formeq | "
l()rnmlion ol are

and 8500 species in this order, According 0 By

ics. Here the genus Porella of family Porellagege an o)

d I"rullania

Family-Porellaceae

Characteristic features. The leaves are arranged in three rows on the stem, The ventral
leaves are well developed and usually decurrent at the base. The dorsal leaves yre incubuoyg

The postical lobe is distinct. The
rhizoids are scarce and arise from
thelower side of the stem in tufls
gencrally near the base of
underleaves (ventral leaves). The
antheridia are solitary. The
archegoniaare borne in terminal
cluster on small lateral branches.
The archegonia remain sur-
rounded by a large, inflated
perianth. The spherical capsule
dchisces by four valves which
split only to half way down.
This family includes a
single genus Porella. This has
been discussed here in detail.

Genus PORELLA (MADO-
THECA)

Occurrence and
distribution. There are about 180
species in this genus. These
species are mainly distributed in
tropical regions, but many of

lateral or
dorsal leaf

vegetative
branch

lobule

| B ventral
leaf

ing dorsal
Fig. 5.1. Porella sp. Habit of plant . A, branch of a plant showing

. X ing lateral of
leaves, axis and apex; B, partofa plant with vegetative branch.shOWl"li:avcnml
dorsal leaves; C, ventral view of a part of branch showing axis, lobules,
leaves and lateral (dorsal leaves).
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them i

o ism;‘i S;Tjoif\oéﬁolgctc:ﬁ@le zones. Porella platyphylla is most widely distributed species
bt eoiintry, (OFThESE w:,cm rica, Asn.a and India. About 34 species have been reported from
il el (Ci; one species have been reported from Himalayas by Kashyap, and
ke, soncs. on t;)lpra, 1943). Porella usually grows in moist and shady places. It
gl found’ ; ’ ¢ bark of tree, trunks and sometimes even on soil. Occasionally

y so abundantly that they cover the entire substratum on which they grow.

THE GAMETOPHYTE

Structure. The plant body is large, greenish and leafy. It is 15cm. Of sometimes even
more long. The plants grow in compact flat greenish patches covering the substratum. The plant
body of ga_metophytc is dorsiventral. It consists of a branched central axis bearing leaves. The
branching in Porella is monopodial. The stem bears three rows of leaves. There arc twO TOWS

lateral
or dorsal

stem  antical

stical
lobe

Fig. 5.2. Porella sp. Incubous leaves. A, incubous leaves seen from ventral side showing the under leaves and the
antical and postical lobes of dorsal leaves; B, vertical section of shoot apex showing leaf and apical cell; C, lateral ordorsal leaf
attached to the stem as seen from the above; D, lateral or dorsal leaf attached to the stem as seen from the ventral side.

of dorsal leaves and one row of ventral leaves. The dorsal leaves closely overlap cach other

and this way they cover the stem from above. The anterior edge of each leaf covers the posterior
edge of the leafl next above it, when seen from above; such an overlapping arrangement of

leaf «
apical cell

Fig. 5.3. Porella sp. A,median LS. of the tip of leafy choot, showing apical cell and developing leaves; B, cells of the
g.5.3. Porella sp. A, median &=

stem. (A, after Campbell).
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the leaves is known as incubous arrangement. Each dgrsal leaf is bilobed ang the 1o

unequal in size, of the two lobes the larger (antical) lobe is usually ovate and POSSesses 5 | %S ary
apex. The much smaller postical lobe is known as lobule; it 1s. narrow and acute a lhelfnded
it appears like a separate leaf. The postical lobe (lobule) remains more or less Paraljg) ldpcx;
stem and frequently decurrent at the external base. The small .]eavcs of the venira] ro\,:,) the
designated as amphigastria. The amphigastria resemble the postical lobe (lobule) of the g e
leaves but they are broader and frequently decurrent on both the sides at the bage

A larger number of rhizoids are found to be scattered on the lower side of the sten, T
main function of the rhizoids is to anchor the plant to the substratum. The absorption of“u ¢
takes place directly through the leaf and stem cells. der

Anatomy. The young stem of Porella is very simple in its structure and shoys lig
differentiation of tissues. The cell walls of cortical cells are thick; and the cell walls of meduuarc
cells are thin. Comparatively the medullary cells are larger than those of cortical cejjg.

The leaves are very simple in their internal structure. Each leaf consists of the (hip plaie
of isodiametric polygonal cells. Each cell contains many chloroplasts. The midrib is lackin

Apical growth. The plant increases in size by means of an apical cell. The apical gmwm‘
is initiated by the activity of a tetrahedral pyramid like apical cell. This cell Possesses threp
lateral cutting faces. This apical cell cuts off three sets of segments in regular spiral succession,
The two sets are dorsal and lateral, and the third one is ventral. Each of these segments gives
rise to a leaf and to a portion of the stem from which the leaf arises.

Reproduction. The reproduction takes place by vegetative and sexual methods. However,
the asexual reproduction is the function of the sporogonium.

Vegetative reproduction. The species that grow in the humid and shady places reproduce
by means of fragments. In Porella rotundifolia the vegetative reproduction takes place by means
of discoid gemmae developed on the lower surface of the leaves; this view was propounded
by Schiffner on the basis of the material collected from Brazil; but later on Degenkolbe (1938)
did not find the gemmae in Schiffner’s material and he concluded that these thin walled discoid
bodies were blue green algae and not gemmae,

Sexual reproduction. Porella is dioccious. The male and female plants are easily rec-
ognizable. The male plants are smailer than the female ones. The antheridia and archegonia
are borne on short side branches. The male branches arise at right anglcs from the main stem.

Development of antheridium. Each antheridium develops from a superficial dorsal cell
which functions as an antheridial initial. The antheridial initial forms a papillate protrusion

and divides by a transverse wall into 8
basal cell and an outer cell. The basal
- cell remains embedded within the tissue

antheridial ynder leaf
branch

antical

dorsal leaf S W of the thallus whercas the outer ccl
lPO?(;LCeaI . . protrudes out of the surface of the thallus:
-maie ~ Z

Therealter the outer cell divides trans:
versely forming a lower primary S.til.'k
cell and the upper primary anthend'lzll
3 s cell. The primary stalk cell gives nse
upper i) surface lower surface 10 the stalk of antheridium, while (h'c

B primary antheridial cell divides long"
tudinally into daughter cells of equal
Size. By this time the dorsal cells ©
thallus that surround the antheridium divi®

male or
nnllmridim
branch

Flg._ 54. Porella sp, Ma|e plant, A
male plant with antheridial (male) branches:
of a branch with male or antheridial brunch'.

+dorsal view of a parn of
B, ventral view of a pan
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again and agai
gain forming a ring-like i
ring-lik ;
g-like involucre which opens on the dorsal surfnce of the thallus,

primary
androgonial

///'
antharidial
wall ol

WA 1(:‘1'\‘:\{;;::}::& _(L®
| !anmm(@é?> ~-:, Nagella
ONQ!

liberatad
sperms

postetiot

. e
stalk vesicle
e

antheridial initial and stalk cell; B-G, further successivo stages
s of developing antheridium at different stages; 1, mature
K, liberated biflagellate sperms.

Each of these two daughter
cells developed from the primary
antheridial cell divides by @
periclinal wall into two unequal
cells. This way, the outer jacket
initials and two inner primary
androgonial cells are formed.

The two primary androgo-
nial cells divide again and again
resulting in a large number of
androgonial cells. The last cell
generation of the cells is called
(he androcyte mother cell. Each
androcyte mother cell divides

. i Jial branch \ : .
nion of mmﬂ::;:d:::\:in diago nally forming two
androcytes, Each androcyte

dehisced
antheridium

Fig.5.5. Porella sp. Development of antheridium. A,
in the development of antheridium; D and G, cross section
antheridium; I, dehisching antheridium; J, androcyte containing spemy

antheridial

antheridial
jacket

androgonial

androcyte
mother cells

Antheridium. Aapo
the axilof leal; B,anc

Fig. 5.6. Porella sp-
showing young antheridium in
the axil of leaf.

arly mature an
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metamorphoses into an anth . T
and again forming a single layercd jacket around the antheridium,

lower surface

Fig.5.7. Porella sp. Female plant. A, ventral view of a part of the female plant with archegonial branches; B, enlargeg
female branch; C, dorsal view of a part of plant with archegonial branches; D, plan of perianth. L

archegonial mother’

F Primary
ventral
cell
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— ;‘J‘;‘l:)‘;"l'sa:‘fb(l:]ﬂvlu';lenm‘lllllsr_idium. A mature antheridium of Porella possesscs a |9ng
Shislhe mrroaniiad ¥ AlS sllﬂ 1S con'lposcd.of. two rows of ccllg The body of amt)cndluTn
. haaf;l ‘pqn g andy a single-layered Jﬂ.Ckfll n 1l§ upper part while 2 to 3 layered jacket in

il e drocytes are found within the jacket. Each androcyte metamorphoses into
a biciliate antherozoid.

I 'lz}hc rr'lall'lrc .anlhc':ndium dchisces in a very characteristic manner. The upper part of the
antheridial jacket is thinner than that of the basal part. On access of water the upper part of
antheridium bursts open by a number of irregular lobes which curl back strongly. The whole
mass of androcytes is escaped out into the water that causes the rupture. Thereafter the antherozoids
liberate from the androcytes and swim to the water with the help of their cilia.

The archegonial branch. The archegonia are produced on the lateral branches of plants
other than antheridial branches. These branches are much less distinct than the antheridial branches.
The archegonia remain situated at the apex of the archegonial branch. There are four or five
lcaves on cach archegonial branch. The apical cell of an archegonial branch cuts off two or
three scgments in the same manner as in the vegetative branch; these segments develop leaves.
Thereafter each segment cut off by an apical cell divides into an inner (basal) and outer (distal)
cell. The distal cell acts as the mother cell of the archegonium. The first formed few archegonia
arise in acropetal order and ultimately the apical cell of the branch also acts as an archegonial
initial and this way the further growth of archegonial branch is checked.

Development of archegonium. The development of archegonium is in a manncr char-
acteristic of the Jungermanniales as described in Pellia on page 60.

Structure of mature archegonium. The mature archegonium possesses a neck which is
composed of five vertical rows of cells. The neck contains within it 6 to 8 neck canal cells.
The wall of venter is two-layered. It encloscs the small oosphere (egg) and a ventral canal
cell.

Fertilization. On the access of water the mature archegonium opcens at its tip and the
cover cells separated from cach other. The antherozoids from the antheridia of male plants are
carried to the archegonia of the female plants through the agency of water. To facilitate this
process the male and female plants grow in close vicinity in the dense patches closely covering

the substratum. The antherozoid reaches the
egg and fertilization takes place. This process
. results in the formation of zygote (oospore).

archegonia ,f.’:’:"' THE SPOROPHYTE
R Development of sporogonium. The
zygote secrets a wall and increases in size.
It divides by a transverse wallinto two halves.
The upper cell is called epibasal cell and
lower cell the hypobasal cell. Thereafter the
epibasal cell again divides by a transverse
wall resulting into two cells. At this stage
the young embryo is composed of three cells.
The hypo-basal cell does not divide anymore
and develops into a haustorium or suspensor.
The whole sporogonium develops from the
_ two cells formed by the transverse division
A female  of cell. Subsequently the vertical and trans-

Fig. 59. Porella sp- Female sex organs.
branch with cluster of mature archegonia with eggs-

—
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verse divisions take place in these two cells. These divisions are in irregular e
therefore, the limits of the primary segments are less disunct. It is also difficy), o chc o

between seta and capsule and the number of scgments which make the capsyle Canngy ey,
with certainty. Campbell reports that in the terminal segments of the embryg the - o _nc,.»%.

}
~

)

- [l‘l’-:l
4

epibasal

E

haustorium or
suspensor

Fig. 5.10. Porella sp. Development of sporophyte. A, zygote; B, transversely divided zygote with epibasal =d
hypobasal cells; C-I, further successive stages in the development of sporophyte; F-H, cross sections at different stages: L,
embryo with a mass of undifferentiated cells; J-K, further advanced stages of development of embryo (sporophytz)

walls appear at different distances from the surface and therefore, the first periclinal divisions
do not determine differentiation of the archesporium and the jacket layer of the capsule. Al
a later stage these regions are well defined. Now the sporogenous cells are arranged in mo%
or less marked rows radiating out from the base of capsule. Some of the sporogenous celis
do not divide further and grow in a regular sequence in all directions forming the young spo®
mother cells. The remaining sporogenous cells may divide further and form the elongated youné
claters. The spore mother cells and the elater cells remain intermingled. They are not arranged
in a definite or regular order.

Prior to meiosis the spore mother cells become four lobed. The nucleus of spore mother
cell divides meiotically and one daughter nucleus is being transferred to each lobe. Finally the
lobes are being separated by cell wall which are Iajd simultancously between them. A tetr3d

of haploid spores is formed. It remains surrounded by a common sheath. Later on the sheatf
breaks and the ripe spores are scparated.

The seta is short. It mer

" ges gradually into the base of : ‘1]e bevond
the surrounding protective sh y se of the capsule. It projects a little be)

¢ath. In Porella, the calyptra, perianth and involucre make this
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nwolecuve s . ,
:c::uclnc sheath, .T"c calyptra is scveral-layercd thick. The perianth is developed by the coa-
scence of two distal bracts just below the cluster of archegonia. The involucre is formed by

calyptra
Ty o) o
@!9»,@8 &}/{
(ALAWA
AN L0
o d eﬁﬁ

A
Fig. 5.11. Porella sp. Sporophy

capsule; B, enlarged lobed spore mother cells and elater cells within s

showing double spiral band.

protonema

the
like

, discoid protonema; B,
izoids develop on disc-

Fig. 5.12. Porella sp. A
sporcling-primary leaves and rh
prolonema.

involucre

elater “\\

te. A, longitudinal section of nearly mature sporogonium showing foot, seta and

porogonium; C, single mature spore; D, single elater

the enlarged bracts which surround the base
of the perianth. The foot is inconspicuous and

is simply a somewhat enlarged portion of the

scta.
Structure of mature sporogonium. The

sporogonium consists of an inconspicuous foot,
short seta and a globular capsule. The jacket
of capsule is two to four-layered thick. The
capsule contains within it short claters and the
spores.
Dehiscence of the capsule. On the
maturity of the spores the scta clongates, and
with the result, the protective sheath consist-
ing of calyptra, perianth and involucre, rupturcs.
The capsule then rupturcs by four valves
releasing the spores outside. The hygroscopic

~“mw T _A T O ——
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movements of the elaters help in thrusting away the spores to some distance,
The spore and its germination. The spores are .03 to .05 mm

wall consists of two layers, the exospore and the endospore. The exosp
echinulate.

in diameer. Th

o e
0T 18 either gy .

0oth |

heridium

Fig. 5.13. Porella sp. Diagrammatic life-cycle (modified after Parihar).

¢

The spores begin to germinate immediately after their liberation from the cap V.___M%_q.

spores of Porella divide by precocious divisions even before the capsule bursts and, %o ore

the spores appear to be multicellular. The development proceeds within the exospore. The ﬁﬁ%_aa

does not rupture and the germ tube is not formed. By means of the division of the ua__m the
the endospore expands. The repeated division of the protoplast produces a mass of &

jcal
protonema. One or more rhizoids may be developed on this protonema. Thereafter " o
cell is formed at the edge of the protonema.

CQuectamatin mncléin.
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