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. MALE GAMETANGIUM

The mature structure

in which the antherozoids
A . o ¢ 701ds
been called the amtheridjym, [ts structure is well

1L 1S not necessary to describe i here. The factor of conscquence in
Its structure is the protect'ive.: covering round the sexual cells. ACC()fd-
ing to Papenfuss (1955) it is the most important single factor which
removes the chaljophytes from the green algae  or in fact from al]
thallophytes. This is an indisputable factor of consequence which
differentiatgs thallophytes from higher plants.

The Interpretation of Goebel (1930) (¢/. also Smith, 1955) is that
the male gametangium is a compound structure in which ecach of the
cells of the Spermatogenous filaments is an antheridium. The charo-
phytes may thus resemble the algae in the possession of unicellular
sexual organs. Smith (1955) in accepting Goebel’s interpretation also
reverts to the old name ¢

globule” used by Sachs (1882) and other
botanists for the entire male gametangium. But as Papenfuss (1955)
points out, no explanation is furnished for the formation of the pri-

marily produced sterile covering around the fertile cells by this inter-
pretation. Thus, any attempt to squeeze the charophytes into the
green algae or to regard them as a division of the algae will have to
provide a more acceptable explanation of the presence of the sterile
covering around the sexual cells. The difference between the outer
covering of the antheridium of charophyte§ and that of the antheridial
jacket of higher plants is that the former is more complex, furnishing
proof of the uniqueness of organs as well as of the group. If on the
other hand the charophytes are to be regarded as ncn-algal (7). as
Desikachary and Sundaralingam (1962) suggested, there should be no
objection to the term antheridium for the male sexual structure as it is
a general term which has been used to describe the male sexua(l organs
of the lower as well as higher plants. Sundaralingam (1960, 1)6- a,b:
1963, 1965, 1966) has attempted to establish homology of antheredium
(the entire male gametangium) with a branch of the second Qrdcr.lﬁ
the genus Chara. Even if 11 IR th.e‘ term antheredium for cnn\rg 31}.1 ¢

ametangium would be a misnomer if the charophytes are to b.L regar-
%1 d as an algal group as proposed by Chadefaud and Emberger (1960).

Ceha afnan (1962) and Round (1963). LI objection is raised to t‘hc‘ us?
of thpe term antheridium and a distinct name lorﬁl‘hc n};}lg soxual hl{l‘l}k(ll'l‘g

is called for, then the term ‘‘spermatogemma’™ or ““sperm bud™ may

be considered.
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{1956) has reviewed the terms which have been yseg in the Pas,
gofrez‘tof these terms are cownsidered here.

oth recent and old, the term "00g0niym,
- mar;‘);e;n ct)got%lr: I}grsﬁal])e sexual structure. This tery i inap}alro.
fas bee;l gby acceptable standards (cf. Jackson, 1930) the 00goniy
priate, . ora sac within which one or more oospheres are containeq_ 6
Is usua Ym is found in thallophytes and does not ;I‘aVe a S.Ierll;c’ COVering
Oogoncliuit before fertilization. While the term cogonium may
aro(lin; designate the cell containing egg and its sister sterile cells ¢ Was
use 01 int%:n ded by De Bary who first used the term, it cannot p,
g‘;}’}}ggym the complex female sexual structure of the charophytes.

A reversion to the old term ‘nucule’ has been suggested by S0me
botanists. This term originally used_?ccordmg to Smith (1955) by
Sachs in 1882 means ‘*a little nut and though nOH;CO_H_lmlt_ta]’
seems to be more suitable for the structure formed after te_rtlhzfltlon_
The term “archegonium * used by ‘earher workers l.las aganst it thq
fact that the development of the female structure in Chaf(‘phytes is
completely different to that in the archcgonmlcg Moreover, the neck
and venter of the archegonium are completely different in dppearance,
though the cutting off of the wendugzellen ™ may be compared ¢,

the formation of (he axial row with the cgg cell above instead of beloy
the sterile cells.
The terms Eiknopse ™ (cgg  bud) and sporophydium

(spore bud) may be considered neyt Fhe latter has be
by Horn (1956) 4 i1 well expresses present-day adeas of the morpho-
logical nature of the female structures of (he charophy tes But it may
be argued that the 1erm bud’™ s associated with the nascent stage. The
‘spore bud® or sporophyvdium® (eegonium) cannot pe regarded as the
nascent state of the QONPOre lor, prior 1o the

formation of (he Vospore,
an important ¢veny namely, ferulizaton U

ton occurs, which transtorms the
oosphere into the 00spore Thus ©OMETE process of unfold-
ing or CXPANSIOn, as 15 cxpected o Iranstormuation 'fom the bud to the
adult condition. by the formation new diplod structure, For
this reason. (he wrms  ipore )

rophydium’” o “'sporo-
phyas™ seem 1o be not ver

¢ recommendeq

[‘ll\!

Y precise

.. The term egg bud T op the other by SCCMs more suitable for
thamplies all (he SLages prior '

! tmplie O the time when the €gg 1s ready for
ertilization. A4 an - alternative  (he erm “oogemma’—egg Eud,
~ s < ~ - Y ) 1 N T

Caruel’s term oy the drefiegonium (Jackson. 1930) may be adopted.

[tis a term w hich is no longer in use for the archegonium and hence
may well be adopted for the female structure of the charophy[es.

A suitable erm for the ripe fructification has to be found also.

¢ term Sporocarp or SPore fruit. though somewhat apﬁropriate,- has
48NSt 1t the fyq that it is assoclated with tora]y different structures
ormed in heterosporoys ferns. The association of the term spermo-
“arp with a stryc ter fertilization in Coleochaete precludes
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ﬁd as Is)uch n};)treéuitz/lholreovcr. the term spermoca 5
for the same reasonsr(;(';‘ HThc term *cystocarp’ (i:p'llrgca?-s sced fruit
some botanists (o degi‘,,'],lmn’ 1956). The term “n‘ucllol yfacceptable
as 100 general a ferm h)% l(; c‘ the [ructification. It h:lqll,(; 1S used ‘by
suitable, namely ol orn (1956) who suggests thay ”C’f" regarded
thrée, he prefors [hCI('l:i”p.) Spermocarp or Sb"rdngi:;;c tc;y)ns are
| genetal Sllggcstsl “b -mentioned one, byt crengium, f the

‘ if it is consi
i 1€ term 00sporang: % 5 considered too
which includes the oospore or Zy};(());gnglum o the entire structure

5 . uall
i hrefre fh g0 vl of e g
o §spheres’ aisgiie Sllcci)l}ltraéllsc t gedogonium, Volvox: etc.,pc&ing‘lg;ng" {)I:'
‘oogoniura’ is the cell €d protoplast of the female cell ~and the

2 containing the former After i

. ost-ferti-
i;;:gogggh?p%ss} SUCII} as the development of a wall aroundpthe‘fzrt]i-
) Tfanstormed into the oospore and the oogonium may

icfo ?ﬁ:igfglg be termed the oosporangium. Thus, in the charophytes,

by oSporangium is to be used, it must be restricted to the cell
which contains the 0ospore or to what corresponded to the oogonium
formerly (now enclosing the fertilized €gg or oospore), and not to the
whole fructification which consists of the remnants of the spiral cells
(sterile envelope) which have undergone post-fertilization changes, the
oogonium _and zygote. If the term oosporangium is used for the
entire fructification as Horn (1956) suggests, it would mean that the
oosporangium would include some additional cells such as the spiral
cells together with the real oosporangium (oogonium with post-ferti-
lization changes). /

Horn (1956, p.230) states in support of the term oosporangium
that “in becoming the oospore, the fertilized oosphere forms two
membranes of its own to constitute the oospore wall or sporine. The
outer sporine membrane, the ectosporine, is the result of thickening of
the original oogonium membrane, whilst the inner, the endosporine,
is formed by oospore plasma after fertilization”. This statement
seems to be contradictory as in the first sentence it is stated that the
oospore forms both the membranes, while in the second it is stated
that the outer membrane, the ectosporine is due to the thickening ot
the original oogonial membrane and is not formed by the oospore.

Horn (1956, p. 282) also states that in case of Chara “'ill' most
species the cctosporine is of fairly bright colour and clearly delnmltf:;il
from the adjacent mcmbrancs.‘...Thc endospm‘l.ng‘\‘“ hnal&y m_ta_q
species is distinctly delimited from the ectosporine 3 Thus, lhi‘ll:l
evident from Horn’s statement that the wall of ‘ll.l(i ?o&?m}mzi \l\;en;e
becomes the ectosporine after fertilization retains its 'm:)erngn-md e
“the term oosporangium must be limited to this memprane <

parts. enclosed by it,
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" terminologics is  scettled the NON-Compy;
. > question of terming settled Mg
Tnll‘]‘,tl,t-lg and nucule suggested by Mlglllfl l()lr \1h.c frum.‘-ﬁcati(,n
u;‘rmlS~ réw}:)hvics appear to bc, more preferable for the time bclng,
ol charc YICS, « |

SUMMARY

The controversy rcgurd_in,.g sys(0111aflic posniqn} of the i
sms from the divergent opinions with regard to the nvaturc of re.
St.um otive organs of charophytes. Globule is the term Suggested by
}3-“??:“ li’oLr the male reproductive  structure. “Antheridiym’ -
;‘)l;\:ﬁonly used in current literature. The term soermatogemma i
suggested here.

Nucule, oogonium, spocophydium spermacarp are the terp
appearing in the literature for the female reproductwe: structu,re, The
term oogama is suggested for the same. The term ‘Nucule can be
used for the fertilized structure.

Author is grateful to Prof. Mrs. E. A. Gonzalves for her valuable
guidance and suggestions.
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