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ON SOMATIC DIVISION, REDUCTION
DIVISION, AUXQSPORE FORMATION
AND SEX DIFFERENTIATION IN
NAVICULA HALOPHILA GRUNOW)
CLEVE
Navicula halophila oceurs in pood guantity at
Madras.  The life-history of the Diatom  was

studied by the author with the help of labo-
rafory  eultures, Special altention was devoted

to iy auxospore-formation  and  the  nuclear
d tails connected with the process.
somatie  division  takes place in the usual

manner, the chromosomes being arranged in o
ring around the spindle at metaphase as is
characteristic  of Diatoms.  The  chromosome
number appears to be 48-52 (2 n).  After
cyvtokinesis, two new valves are seereted by the
daughter protoplasts ingide the old valves.
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During auxospore-formation two cells come
near cach other (Fig, 1) and scerete a com-
mon mucilaginous  onvelope.  The nueleus of
cach cell divides meiolically and forms two
nuclet,  All the stages of the meiotie division
wore observed.  The haploid number of chro-
mosome  appears to be 24-26,  The contents
of cach cell then divides into two protoplasts,
cach protoplast receiving one haploid nucleus.
The haploid nueleus in cach  daughter-proto-
plast undergoes the second division and forms
two nuelei. O these two nuelei in cach
daughter-protoplast, one  degenerates and  the
other remaing funetional, so  that ullimately,
cacht  daughter-protoplast (gamete)  has  one
haploid nueleus,  Finally itwo  gametes
are organised in each of the conjugaling cells
(Fig, 4).

The two ganedes of one of the cells escape
oul of the valves and fuse wilh the (wo gametes
ol the other cell. The latier gametes remain
passive and do not move oul of ithe parent
valves,  Both the zygotes arve formed in the
latter cell (Fig, 6.

The zypgoles (auxospores) gorminate after a

few hours of rest and form two new Diatom
cells (Fig, 6). The two  gamelie nuelei in-
vide cach auxospore do not (use for a long
time and Tuse only after the auxospore has
reached its full size.

The nuelear o tails connected with auxo-
spare=formation among  the Pennate  Diatoms

have been record® only in o few forms (Cym-
bella lanceolata, Geitler 1927 a; Cocconeis pla-
centula, CGoitler 19270 Nitzsehin subtilis, Geit-

ler 14928: Synedra ulne, Geitler 1939; Rhoico-
sphenia cwrvate,  Cholnoky 1027, Anomoeo-

peds seudpta, Cholonolky 1928; Cymbella cistula,
Cholnolty 1933; and Gomphonema  geminatum,
Moeyer 1029).  But nothing is known regard-
ing the nuelear details connegted with auxo-
spore=formation  in the very common  genus,
Navicwle, though auxospore-formation has been

previously  rocorded  in the genus [ Nawvicwla
arevillet (Smith 1856); N, sorians and N,
rlombaoides  (Carter 1865); N. cuspidale wvar.
umbigua and N, elliptica  (Pfitwer 1871); N.
pirtdule and N, scopulorum,  (Karsten 1896);
N, erucigere  (Kavsten  1897): N, didymna,
N, ramosissitma, N. directa, N, subtilis and

N. pygmaa  (Karsten 18993 and N, semin-
fum (Geitler 193231, In the present form the
author was able to follow all the dotails of the
nuelear changes conneeted with the auxospore-
formation,  This appears 1o be thy first com-
plete aecount of the nuelear changes connected
with auxospore-formation in {bis gonus.
Again, in  the DPeounate  Diatoms,  previ-
ously, hoth isogamous conjugation [eg., Rho-
palodic  gibba  (Klebahn  1896);  Epithemia
xebra var, saeonice and Denticula Vanheurcki
(Geitler 1932)] and  anisogamous  conjugation
[egr, Cuymbella  laneeclata  (Geitler 1927 w);
Nitzsehia subtilis (Ceitler 1928); Gomphonema
parvalum var, pleropus  (Geitler 1832) | have
been recorded.  In the former the gametes of
both the ec¢lls are equally active and as a re-
sult, the two zygotes are formed between the
two pairing colls,  In the Jatter type of con-
jugation, of the two gametes that are formed
in cach pairing cell, one is aclive and motile,
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Navicwde huloplila (Granow) Clave

FIG. 1. Two ceils just come near each other (living materlal) X 650,
FlG. 2, Synizesis X 1500.
¥1G. 3. Diakinesia. X 1500,
FIG. 4. Two gametes in each one of the pairing cells reudy for conjugation (Hfvin
: , materdal} X ,
Fic. 5. Two zygotes (auxospores) inside the .valves of one ot the conjugaugxg t:;‘ug (:«;E:nia) &.gm materiali.

X 530.
FIG. 6. Two zygotes (auxospores% germinating. Note the two auxospores are seen laside the valves of an: o

the comugaung cells (female). X 85



No. 3 J
March 1945

while the other is passive. During conjuga-
tion, the active gamcte of one cell passes over
to the opposite cell and fuses with its passive
gamete and the active gamete of the latter
cell behaves in a like manner and fuses with
the passive gamete of the former cell. As a
result of this a zygote is formed in cach of
the two conjugating cells. Geitler (1935, page
154) with reference to this phenomenon states
that ‘“the physiologically anisogamous beha-
viour involved in the formation of two gametes
permits the interpretation that cach mother-

cell forms two gametes of opposite sex, a
male motile gamete and a  female non-
motile  gamete. The  mother-cells them-

selves may, acecordingly, be regarded as her-
maphroditic and the entire bechaviour would,
from this view-point, correspond Lo that involv-
¢d in the conjugalion of the Ciliatns. So far
as we know, sex determination occurs pheno-
typically in all casvs hitherto investigated. A
sex chromosome mechanism has not been ob-
served nor can it be expoected.”

In the case of the present Liatony, the conju-
gatlien is anisogamous, but, the anivogamy ob-
served hoere s quite different frem thoese re-
corded previously amoag the Pennales,  Tleve,
of the twe gametes that are formed in cach
cell, instead of one of them being active and
the other oessive, both ithe gametes of one cell
akeactive  (Le,, physiologically male), while
both the gamcies of the other ccll are passive
(i.e., physiologically female), with the resull
that both the rzyvgotes are formed in the laiwer
cell, unlike in the previously recorded cawe.,
where a zygote is formed in cacn of the two
coells.  The mother=eells in the forq under in-
vestigation  (Vav.awae  halvphida®,  therefore,
sheuld be regarded as direcious, ie., as cithey
mate or female ard not as m no ei-us (herma-
phroditic) as in the previ iy reeocsded cases.
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