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polay cell occupy the chalazal half of ithe sac, also
juxtapcsed (Figs. 3-6), The embryo sac, therefore,
consists of four decussate cells alitough 121ely en 1so-
bilateral arrangement iS also noriced. Orgenizaics
of the nucellar plasmodium will ke complete when the
ovule attains the 2-nucleate embryo szc Stzge.

In the hitherto investigated taxa of Podostemaceze
the sequence of development and organization of the
embryo sac conforms 10 the Apinagia or the Pcdoste-
mum or the Polypleurum types, all of which are ex-
clusive to this familyl*. The organized embryo sac
of the Apinagia type has nuclear derivatives frem the
micropylar megaspore nuclevs only, and consisis of
two synergids, an egg and a polar cell. This fype of
c¢mbiyo sac has been recorded in the majeiily of the
investigated taxa of the family®’, In the Podcstemim
type, both chalazal and micropylar megaspore nuclei
of the 2-nucleate embryo sac, contribute nuclei to
the organized embryo sac 2Iso consisting of the usual
egg apparatus and a polar cell®. The Polyrleurnim
type develops like the Podostemum type but the orga-
nized embryo Sac has reverse polarity. It consisis
of an egg apparatus at the chalazal end and a polar
cell at the micropylar end; there are no antirodal
cells®,
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The organized embryo sac of Willisia selaginoides
has nuclear "derivatives frecm toth micropyler and
chalazal nuclel of the 2-nucleate embryo sz¢ znd in
this respect, 1t is similar to the Podcstemum and tke
Polypleurum types in being tiuly bisporic. While
the organized embryo szc of Polypleurum type presents
an inverted image of the Podostemum type, the organi-
zation in W, selaginoides of the present study is totally
distinct and the complements of (e embivo Szc are
disposed in wunusual planes. Since the organized
embryo sacin Willisia is different from all cther investi-
pated angioSperms, it 1S eppropriate to designate it
as the *° Willisia type *’. The Willisia type iS characte-
rised by a bisporic, 4-nucleale ¢mkryo sec where the
components are disposed in a decussate or isobilateral
manner.
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HE induction of polyploidy throvgh colchicine in
plant system is well established®., Irspite of its
importance several species of plznts fail to produce poly-
ploids following colchicire treatment. Tlrere is etther
scedling lethality or reveisicn to dipleid level efter
mixoploidy, through selective velie of dipleids ot the
initial stage. In Such ceses, low radiction {ter colchi-
cine has been successfully epplied in this kkkoratciy®
which allows the survival of polyplcids with tke e}imi-
nation of diploids which ere more 1adicSersSitive,

As colchicine treatment is ore of {te imroitent
practices in improvements of ¢rep srecics which fi1e
often met with failure, it wes desiicd to detaanmire
precisely the degree to which peolyrleid énd diploid
species differ in their sensitivity to coldhicire treat-
ment, So thal the data might help in pregiznaring of
rescarch on colchiplotdy in plont sysicm. Two 2llicd
specieS of Allium, viz., A. cepa and A. tuberosum were
taken. A.cepais an established diploid species (2n =
16), wherees A, tuberosuni 18 an aulotetraploid forming
clear 8-quadrivalents in meicsis™s,
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Youag healthy bulks tnd plants wiih fresh rcots
were taken and pleced in jz1s containirg the required
cenceni(ration of colchicine fcr 24 h, 2t 20°C.  After
the treatmeny, 1the plants were t2ken out end pleed
for recovery in standerd Knop's meditm. Afler
evely 24h., root tips were taken and fixed In scetic
ethanol (1:2) for 2h. After rising in 45%, acetic
acid, roct tips were heated in orcecin mixture (2%
acetoorcein: N-HCL:9: 1) for a few seconds, keptin
that mixture for 1th and sre red in 459, ercetic acid,

Of the different concentratiors of ¢olhicine tried
0-259 and 059, yicldcd very satisfacicry 1esults
Cytological mantfestation reveoled moarked dillerences.,
of colchicine cflect between A. cepa ind A, tuberosum,
In A. cepa, clear spindle prrest wis noted after ¢clohi-
cine treatment followed by the appeciance of pobhplod
cells after recovery (Pies, §, ).

In A, tubeveosum on the other hond, sppenicree of
cells with chromatids often seperated a8 in viptose
but with no poles idicating orrest, was found to be
present in approx, 20% of the dividing cells, Here
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Individual membeis represent chramatics i siezd of
chromaosoms (Fig. 4). But no clear polyploid cell
was observed, excerting in one case out of 200 dividing
nuclei studied. Moreover, the formation of chremc-
some groups even with nuclear membrane intsct hzs
been 1ecorded (Fig. §5). The total number of chromo-
somes invohed In the grouping Jdid not exceed 32. In
metabolic nuclel too, occasional tendency of cleaving
into two groups was obseived (Fig. 6). Another
feature was the separafion of chiomosomes as such,
with two chromatids intact 1o two sides of the nucleus
showing reductional groupings in spproximately 5695
of the cells. O these a2gein, such reduction may te
of unequal number of chromcsomes in two poles (18-
20%), but in most cases (70-80°) separation involved
16 chromosomes {Figs, 7, 8).
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Figs. 1-8. Colchicine action on Allwm cepa
and A. ftuderosum, Figs. 1-2. Diploidy #and induced

tetraploidy in A.cepa. Figs. 3-8, A. tuberosum.
Figs. 3-4. Natural tetiaploid and dislochromatid

appearance following treztment. Fig. 5. Chiomo--
some grouping. Fig. 6. Teadency of nucle:x clez ving
at the metabolic stage. Figs. 7-8. Somatic reduction
showing unequal and equal s¢paration respectively.
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The abscnce of polyploidy through «olchicine treat-
ment even after spindle disturbsrce and chromatid
separation without pole Torsmation indicates thet at
this autote'raploid Species these is an inbuilt genetic
mechanism to check uninterrupted increasc of chromo-
someS though duplication. It is operating through
no further division of cells thus affected afier colchicine

treatment, resulling in almost absence of polyploid
cells after recovery.

The formation of groupings hinder the origin of
polyploid cells. A reflection of the inhexent mechanism
of chezking polyploidy is the reductional separation
of chromosomes. As each chromosome in diploid
nucici contains twe chrematids, there 1s tke possibility
of restoration ¢f tetraplotd level 1n the next cell cycle.
In otherwise sprarently autotetrzploid species where
cryptic gene changes mright have been involved in
sone of the chromosomes not sufficient to hinder
multivalent forniation, such reductional separation
followed by duplication may piove to be heloful in
securing a true autotetraplead level in relation to such
ciyptic alterations. Such alterations may includc
some controlling unils &s well.

The 2bove data may be taken 1 indicate that in this
autotetsaploid species, there is ¢n inbuilt meckinitm
of resisting colchicine action. Moreovcr colchicinie
treatment in such species may beuttiized to induce
somatic reduction. Nucleil with reduced chromcscmes
may help on the cne hard the recovery of diploids
and on the other, if they form tetraploids as well, the
homozygosity of certain gene changes may be secured
at tho tetraploid level. Invesitigatiors are in pregress
to find out the applicability of this behaviout 1n other
species as well,
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