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ABSTRACT

A total of 12 triploid plants of garden Petunia (3n=21) obtained from 4n /Zn crosses wese
studied cytologically in some detail., Number of trivalants varied from 1 to 7 per ccll, with
a mcan of +.06, while that of univalents from 0 to 6 with a mean of 2.75. Vour III per ccll
was represented at maximum frequency, followed by thosc with 5 and 3, occasionally, the
number of chromosome associations excceded the basic number, which may be due to the  pre-
sence of small, duplicated segments in otherwise non-hemologous chromosomes. The co-
orientation of trivalents at metaphasc-I, and their bearing on first and sccond  division segre-
gations of chromosome was studied which reflects in the naturc and  frequency of ancuploid
gametes formed by the triploid. Pollea fertility of 52.9% indicates, that gametes carrying
1,2, 3 or more additional chromosomes were probably viable and furctional in Petunio, an - de-
monstrated by the appcarance of various ancuploid plants in triploid progenies.

INTRODUCGCTION

Although there were several reports
in literature on the occurrence of ecu-
ploids and ancuploids in Pefunia, data on
the degree and types of multivalent for-
mation in the former and the cytology
and breeding behaviour of the latter are
not adequate. The present studies are
intended to fill some of the lacunae in
our knowledge, by adding to the exis-
ting information , particularly on chro-
mosome associations at various levels of
aneuploidy. Detailed cytological aspects
of induced autotriploid are presented
in this paper.

MATERIALS AND METHODS

White flowered variety of P. axil-
laris (Lam) B. S. P., employed in the pre-
sent study, was obtained from horti-
cultural seed suppliers, Poona. Tetra-
ploids, used in the reciprocal crosses with
diploids were obtained from colchicine
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trecatments. Smear preparations  werc
made in 1% acctocarminc.

RESULTS AND DISCUSSION

Triploids were obtained only from
4n X2n crosses, but not from the reci-
procals. The triploid scedlings remained
weak with pale green leaves, for about
40 days of growth. Gibbherellic acid of
0.0001 concentration was repeatedly
sprayed over the stem tips, in order to
promote growth. Leaves on the mature
plant, were larger than diploids in size,
male parent in breadth. But, they did not
possess the prominent epidermal hairs
characteristic of tetraploid leaves, and
resembled only the diploid parent in
texture. First formed flowers were ab-
normal and were arrested from further
development, when they were 0.3 to 0.6
cm in length.

Quantitative data on chromosome
associations, co-orientation of multiva-
lents at mectaphase I, frequencics of tri-
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bivalents and univalents were
rom 106 PMCs at diakinesis
Number

valents,
athered :
ind metaphase T (Table-I).

TABLE 1

ROMOSOME ASSOCIATIONS IN TRIPLOID AT DIAKINLSIS
CH! e

Type of association PNC's

;;;;_; tvalents  Univalents  No. o
7 = - 3 4.20
6 ] 1 6 8.50
3 2 2 13 18.50
] 3 — 1 1.42
t 3 3 21 30.00
4 t 1 3 4.28
3 4 4 17 24.28
3 5 2 2 2.85
2 5 5 2 2.85
2 6 3 l 1.42
1 6 6 ! 1.42

of trivalents varied from 1 to 7 per cell,
with a mean of 4.06 while that of uni-
valents from 0.6 with 2 mean of 2.75
(Figs. 1 and 3). Average number of
bivalents was 3.00, 56.68% of which
were of rod type.

Trivalent types 7, 8 and 9 were
observed, and the chain type was most
frequent. Out of a total of 456 tri
valent associations analysed at diakine-
sis and metaphase I, 339 (74.379,) were
of chain type, 85 (18.649%,) were of type
8, and 32 (7.02%) were of type 9. Al-
together, 61.46%, of the chromosomes
Were involved in their formation. In
the frying Pan type, generally the chias-
Mata were terminalised, but in some,
:ﬁe th‘ird chromosome was joined to

€ bivalent ring interestitially. Among

‘

LOID rr1 UNIA 125
the chaip type trivalents

. observed  at
diakinesis some config

urations with ‘1.
shape were found, where the connee-
tion between 2 of (he chromosomes was
very thin, while the third chromosome
showed a prominent, interstitial chiasma.
Average number of chiasmata per PMG,
was 1287 at  diakinesis and 12.44
at metaphase I, with terminatisation co-
efficients of 0.621 and 0.635 respectively.

The normal pairing pattern in which
the number of trivalents—bivalents, did
not excced the basic number of 7 was
seen in 90.09;, of the cells (Table-I),
while in the remaining cells, the number
of chromosome associations exceeded the
basic number, indicating the possible
existence of small duplicatd segments
in otherwise non-homologous chromo-
somes (Fig.2). The co-orientation of tri-
valents at metaphase I, was either linear,
convergent or indifferent. In a total
of 163 configurations analysed at meta-
phase I, 53 (32, 519, were linear, 104
(63.80%) were convergent and 6 (3.689)
were indifferent. Frequently, the uni-
valents showed delayed migration to the
equatorial plate, and they either rema-
ined undivided there, or included in one
of the poles, or showed division. QOut of
a total of 181 cells analysed at anaphase
I, 11.03% showed division of 1 to 4
univalents. Except for the rare instances
of unilateral movement of both chroma-
tids to one pole, generally, the two pro-
ducts of division showed 1 to 1 sepa-
ration. The division of univalents was
not synchronous with the movement of
the normal chromosomes to the poles,
but was somewhat delayed.

The number of chromosomes at
late anphase I groupings ranged {rom 6
to 15. Segregation of 110+11chromo-
some was seen in 43.099% of the cells.
Each of the sister nuclei receive haploid
set of chromosomes plus one or more in

Scanned with CamScanner



126

= g

Figurss 1-4.: 1.
the same plant showing non

i y »
kg < % J 7 w -

Diakinesis in triploid (3n=21) Petunia sl.owing 7 1IL.
-homologous pairing 1 IIT+8 II+21. 3.
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2. Diakinesis in

Metaphase I sl.owing 4 ITI+3

I14+31. 4. Anaphase II showing 10411410411 segregtion.

addition. Clearly, the additional chro-
mosomes of one nucleus were not the
same, as those of the other, and hence
they are qualitatively different. In 14.
369% of the cells, segregation of 10+10
and a laggard was seen. The lagging
univalents may either divide at a later
stage, or may be ultimatelylost in the
cytoplasm. In the former cases, the
chromatids may also be subjected
to the same fate, so that a certain deg-
ree of chromosome loss occurs during

meiosis. Segregations of 1249, 1348,
1447 and 1546 were represented by
17.12%, 18.28%, 4.97% and 1-10%
respectively. In spite of such nemeri-
cally unbalanced distributions, the per-
cent of sterile pollen was only 47.1, which
indicates that gametes carrying 1, 2;
3 or more additional chromosomes were
probably viable and functional in Petunia
as demonstrated by the appearance of
various ancuploids plants in triploid
progenies (Reddi and Padmaja, 1982).
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Complete pairing ol 7 sets ol chro-
mosomes, n the form ol 7 trivalents was
observed only in a small fraction of the
cells, Variation in the | behaviour ol
individual chromosomes in the (riploid
may be primarily governed by b similas
variation in the length of chromosomes
paired at pachytene, and consequently
in the number of chiasmata formed,
as observed in triploid wlpis (Darling-
ton and Mather, 1932). ‘The average
number of chiasmata observed in tri-
ploids was 12.87 which is less than one
and half times, the frequency of chias-
mata obtained in comparable diploid
line.

The number of trivalents, far less

the haploid
obscrved in scveral plant genera also.
In Lycopersicum esculentum with n=12, the
number of trivalents varied from 3-7,
with an average of 4.9 (cf. Dawson,
1962). Derman (1931) mentioned that
chromosomes rarcly formed trivalents
in triploid hybrids of Wetunia. Stccre
(1932) on the other hand reported that
all chromosomes were 1egularly associat-
cd into a complete set of trivalents, in
triploid Petunia. Matsud’s (1935) rcport
was similar to the present observation
of frequent occurrence of 4 III per cell
(Fig. 3).

Interchromosomal pairing, observed
in a considerable fraction of cells
analysed was also reported carlier in
Petunia (Kostoff and Kendall, 1931,
Matsuda, 1935), in Fragaria (Yarnell,
1929) and in triploid Serghum (Erichsen
and Ross, 1963). In the present study,
it may represent cases of chromosome
stickiness at times, but the presence of
ture chiasmatic connections between the
chromosomes appcear to exist in others.
It is therefore, likely that the apparently
non-homologous

than number, has  been

chromosomes, carry
homologous segments, attained chrough

127

segmental anterchange in the remote
sen (1965) and Maizonnies
(1974), working with haploid  Petunia,

also reported non-homaologons pairing

ancestor.

and expressed the view of (he possible

the ge-
On the other hand, Houl (1964
attribated the multiple associations, ob.

occorrence ol duplicanons  in

none,

served 1n Goix aguatica (n

+0) to possible
association between nonhomologous ¢h-
Gates (1942) descri-
bed in o grasses, illegitimate pairing in

romatic scgments,

M,, cavsed by partual homology, and
Grell (1962, G4 ) as sccondary type of
DIuju‘!r/tNH.
study, the factors responsible for this

pairing in In the present
phenomenon, manifesting only in cytolo-
gically unbalanced systems like triploids
and some ancuploids (unpublished) may
Le due to the tendency of the unpaired
non-homo-
logous chromosomes carryirg homolo-

chromosomes to pair with

gous cnd segment.

The frequency of gametes with 0
to 7 extra chromosomes was variable and
agrees in general with carlier reports on
triploids of several other plant genera.
In the present study, gametes with nor-
mal haploid numer were found only in
+.97% of the microspores analysed. De-
viating types may be at disadvantage be-
cause of selection, as indicated by higher
pollen sterility (47.109%;). However, 1e-
latdvely high degree of 52,999 fertile
pollen in the regular triploid indicate that
probably, several of the unbalanced
gametic types were viable and functional,
to considerable extent, as evidenced by
the appearance of various ancuploid
plants in progenics (Padmaja, 1979,
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