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SUMMARY
REFERENCE

INTRODUCTION
Considerable work on different aspects of polyploidy and their manifestations have been carried out on various members of the family
Portulacaceae (COOPER, 1935; 8UG!URA, 1936; FURUSATO, 1940 referred
in DARLINGTON and JANAK! AMMAL, 1945; BLAKESLEE, 1941; STEINEH~
1944). Not only a single polyploid and homogeneous series has been
established in the family, but also data have been accumulated to show
as to how far their :manifestations can be noted in phenotypic characters.
The members of the family, as far as the investigations reveal, yield
data showing that polyploidy in this case is not associated with gigan·
(*) 35, Ballygunge Circular Road, Calcutta 19 (India).
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ticism. High polyploids of Portulaca have been induced artificially and
changes in morphological characters have also been noted (BLAKESLEE, 1941).
Cytological investigations too have been carried out on _different
polyploid and diploid species of the family and quite a large number of
interesting cases have been gathered on this aspect (HAGERUP, 1932).
S.ome of the varieties are often quoted as strong evidences in support of
Hagerup's theory of the tolerance of polyploids to hotter and drier
regions.
The family is represented in India mainly by the two genera, Portu.Zaoa and Talinwrn~ of which more than half a dozen species occur in
this sub-continent. Different cultivated varieties have also been raised
as most of them are very good ornamentals. A cytological investigation
of the available species and varieties, of which data on the detailed
cytology is lacking, were thought highly desirable.
The other three genera, Mollugo_, Trianthema and Sesttvium~ which
have been included within the scope of the present study are included
under the family Aizoaceae by ENGLER (1892), the nearest relation of
Portulacaceae. Of these again the genus Mollugo has been separated
and placed under the family Molluginaceae by HUTCHINSON (1926). The
chromosome numbers of a few of them are on record (SUGIURA, 1936;
RAGHAVAN and SRINIVASAN, 1940).
As these genera are quite allied in their morphological characters to
the members of the family Portulacaceae and as they occupy more or less
the same habitat along with the Portulacas, a thorough search into their
cytology too was thought, might yield data revealing interrelationships
between them_. With this aim in view, the present investigation on the
different members of the families, Portulacaceae and Aizoaceae, was
undertaken.
MATERIALS AND ME:THODS
The following spec~ies of plants were the source of materials for the
present investigation :

Portulacaceae
1. Portnlaca quadrifkla Linn.
2. Portulaca oleracea Linn.
3. Portnlaca grandiflora (single mriety) Hook.
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4. PortUJlaca gra;ndiflora (double variety) Hook.
5. Portttlaca sp. (unidentified).

_-lizoaceae
6. Sesuvittm portulacastrum Linn.
7. Trianthema monogyna Linn.
8. Mollugo hit·ta Thunb.
Most of the above mentioned species are suberect or prostrate herbs
growing wild. In Portulaca gra;ndiflora the two varieties are ornamental
garden plants, while Sesuvium portulacastrum is a typical halophyte,
growing here in the river beds of CA~"NING and SUNDERBANS.
Portulaca grandiflora and Portulaca sp. (unidentified) are somewhat
xerophytic in habit favouring sandy soil. Portulaca quadrifida and
Port·ulaca aleracea are weeds of damp shady places. All these species
excepting Ses·nvium are spring to summer flowering annuals, Sesuvium
being a perennial. Most of the species were collected from the suburban
areas of the city. Ses1VVium portulaoastrum was collected from Canning and Gosaba.
For the study of somatic chromosomes seeds of two varieties of
Pot·t·ulaca grandiflora were procured from M/8. Sutton's Seed Co., Calcutta, and grown in the laboratory. All the other species were first
nprooted and after removing the slender roots, again allowed to grow in
the soil. ·within a day or two new healthy roots were obtained.
The peak period of mitotic division was found to be between 10 A.M.
and 2 P.M.
Fixation of somatic chromosomes presented much difficulty. With
the exception of Sesuvium portulacastrum} even the healthiest and
youngest roots of all the above mentioned species were extremely slender.
Various fixatives involving both metallic and non-metallic constituents
were used with varying proportions of the constituents.
Best results were obtained in Acetic-alcohol-Feulgen squash technique. The detailed procedure was as follows :
Healthy root-tips were fixed in acetic-alcohol mixture (vide
table I) for forty-five minutes to one and a half hours with or without
cold treatment. Subsequent to fixation the root-tips were hydrolysed in
N.HCl for fifteen minutes at 58°C. Feulgen staining was performed as
usual and better results were obtained by smearing in 1% aceto-carmine.
In case of Portulaca oleracea} best result was obtained by using
hormone solution as the pretreatment agent. Root-tips were first fixed
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in indolyl butyric acid (0.001 %) for three hours in the cold (10-14°0).
Subsequent to :fixation the tips were treated in N.HCl for :fifteen minutes
at 58"0. li'eulgen squashing was done as usual and mounted in acetocarmine.
TABLE I
Temperature requirement, proportion of acetic-alcohol mlia!ture and time of fi:ratio·n
(somatic chromosomes)

Name of the species

1.
2.
3.
4.
5.
6.
7.
8.

Portu'taca quadJrifida·
PortU'taca oleracea
Portulaca. grandifiora, single var.
Portu'taca grandiftora, double var.
Portulaca sp. (unidentlfied)
Sesuvium portulacastrum
Trianthema rnonogyna
MoUugo hirta

Proportion of
acetic-alcohol
mixture

Cold
treatment
(10-15oC)

Room temperature treatment

2:1 and 1:1
1:2 and 1:3
2:1
2:1
1:1
2:1
2:1
1:1

~hour

15 minutes
4;) minutes
1 hour
1 hour

~hour

~hour

(2;3-26°0)

~hour

~hour

~hour

1 hour
1 hour
1!2 hour

~hour

~hour

Regarding meiotic chromosomes, the peak period of division was
found to vary according to species (vide table II).
TABLE II
Time of ditvision of meiotic chromosomes

Name of the species
1.
2.
3.
4.
5.
6.
7.
8.

Portulaca quadrifida
Portulaoo oleracea
Portulaca grandiftora, single var.
Portulaca grandiftora, double var.
Portulaca sp. (unidentified)
Sesumum portulacastrurn
Trianthema monogyna
M ollugo hirta

Time of division
of P.M.Cs

11-12 noon
11-1 P.M.
5- 6.30 P.M.
5- 6.30 P.M.
12-2 P.M.
10-12 noon
2- 3 P.M.
11- 1 P.M.

For the :fixation of flower-buds, Belling's Navashin A and B in
equal proportions were found to be most advantageous, as noted after
trials in a number of standard :fixatives.
For flower-buds and root-tips, paraffin sections were cut at a thick-
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ness of 16 1-1 and 14 1-1 respectively. The number of P'.M.Os. per anther
loculus, being very small in practically all the species, presented much
difficulty in their study.
The slides were stained following the usual schedule of Newton's
crystal violet-iodine technique.
Iodine-mordanting for thirty seconds instead of usual forty-five
seconds was found to be very effective in case of flower-buds.
The figures were drawn using Leitz compensating eyepieces of x 18
and x 20 and a 1.3 apochromatic objective with an aplanatic condenser
of 1.4 N. A. at a table magnification of approximately x 3600 and
x 2900 respectively.

OBSERVATIONS

An· the different species of the families Portulacaceae and Aizoaceae
investigated here showed some similarity as regards the number of chromosomes and their .morphology. Though chromosome number is not
constant in all the species it was found to be a multiple of nine in every
case, the only exception being Trianthema monogyna, where the diploid
nnniber was found to be twenty-six. Chromosomes with secondary constrictions are present in all of them, the number varying in different
species.
1. Portulaca quadrifida Linn. (2n

=

36).

Diffuse prostrate annual. Stem diffuse, filiform, rooting at the
nodes. Leaves 1/5 - 1/3 inches long, succulent, opposite, very short petioled. Flowers small, terminal, solitary, yellow in colour.
Somatic chromosome number was found to be 2n = 36 (fig. 1). Size
difference though not much pronounced, ranges from 1.5 1-1 to 3.9 1-1· The
following observations on their morphology could be made:
a) four chromosomes with clear secondary constrictions could be
seen. Of them two are medium sized (2.9 !-1) with sub-median primary
constrictions and secondary constrictions placed at the distal end. The
other two are long (3.9 !-1) with submedian primary and median secondary
constriction13.
b) four comparatively long (3.8 1-1 · 4 !-1) chromosomes with nearly
median primary constrictions ;
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c) twenty medium sized (2.5 fl. - 3 !A) chromosomes with median
primary constrictions;
d) eight short (1.5 fl. - 2 fl.) chromosomes with median primary

constrictions ;
2. Portulaca oleracea Linn. (2n ·= 45).
Diffuse annual, 1/2 - 1 foot tall, subsucculent and glabrous. Leaves
flat, cuneate-oblong, 1/4 - 1Ih inches long; petiole very short. Inflorescence- a. few :flowered terminal heads. Flowers sessile, yellow, with
a few scales.
The somatic chro.mosome number of this species was found to be
forty-five (fig. 2). No marked size difference could be recognised, variation being 1. 7 fl. to 3.1 !A.
The following morphological features could be worked out :
a) six comparatively long chromosomes with nearly median primary constrictions (3.1 fl. - 3.4 fl.) ;
b) thirty-one medium sized chromosomes "\\ith nearly median pri-

mary constrictions (2.3 fl. - 2. 7 fl.) ;
c) eight short chromosomes with median primary constrictions
(1.7 fl. - 2 fl.).

Fig. 1. -Portulaca quadrifida. (2n = 36), somatic metaphase.
Fig. 2. -

Portulaca oleracea (2n = 4!)), somatic metaphase.

Figs. 3-6. -

Portulaca grandiflora (single variety) 2n = 18,

sho~g

somatic metaphase,

idiogram and meiotic stages respectively.
Figs. 7-10. -Portulaca grandiflora (double variety) 2n = 18, showing somatic metaphase,
idiogram and meiotic stages respectively.
Figs. 11-13. -Portulaca sp. (unidentified) 2n = 18, showing somatic metaphase, idiogram
and meiotic metaphase respectively.
Figs. 14-17. -

Sesuvium portulacastrum (2n = 36), somatic metaphase and meiotic stages

respectively.
Figs. 18-21. -

Trianthema mfJnogyna (2n = 26), somatic metaphase and meiotic stages.

Figs. 22-21. -

Mollugo hirta (2n = 36), somatic metaphase and meiotic stages respec-

tively.
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3. Portulaca grandiftora Hook, single variety (2n = 18).
An erect succulent annual. Leaves whorled, fleshy, narrow, acutetipped. Flowers very showy, large, reddish pink, with a single whorl of
petals.
The so:matic chromoso:me number was found to be 2n = 18 (fig. 3).
Due to size difference in the set the chromosomes can be divided into
three groups :
a) two pairs of long chromosome;
b) six pairs of medium sized chromoso:me ;
c) a pair of short chromosomes.

Size difference of the chromosomes ranges from 2.2

~t

to 4.3

~.

The following morphologically distinguishable types could be
noticed (fig. 4) :
a) a pair of long (4.3
constrictions ;

~)

chromosomes with nearly median primary

b) a pair of medium sized (3.6 ~) chromosomes with median
primary constrictions and secondary constrictions a1so placed median to
one of the arms ;

c) a pair of medium sized (3.4 ~) chromosomes with sub-median
primary constrictions and very pronounced secondary constrictions
placed median to the long arm with thread connection in between;
d) five pairs of medium sized chromosomes of slightly varying
sizes from 3.1 ~ to 3.4 ~ with nearly median primary constrictions;
e) a pair of short (2.2
constrictions.

~)

chromosomes with median primary

The first meiotic division of the p.M.Os. revealed nine clear bivalents in metaphase polar view (fig. 5). Usual anaphasic separation was
also noted (fig. 6).
4. Portulaca granclifiora) double variety (2n = 18).
An erect succulent herb. Leaves whorled, fleshy, narrow, linear,
with pointed apex. Flowers large, terminal, red to yellow, very showy
with petals in double whorls; flowers surrounded by a whorl of leaves.
The somatic chromoso:me number was found to be 2n = 18 (fig. 7).
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Due to size difference in the set, the somatic chromosomes can be divided
into three groups :
a) two pairs of long chromosomes;
b) six pairs of medium sized chromosomes;
e) one pair of short chromosomes.
Size difference of the chromosomes ranges from 2.2 1.1 to 4.1

~-

The following morphologically distinguishable types could be recognised (fig. S) :
a) a pair of long (4.1 1.1) chromosomes with nearly median primary
constrictions ;
b) a pair of medium sized (3.1 !-')chromosomes with nearly median
primary constrictions and very pronounced secondary constrictions at
the ends with thread connection in between;
c) a pair of medium sized (3 !-') chro;m.osomes with median primary
constrictions and each having a secondary constriction at the distal end
of one of the arms ;
d) five pairs of medium sized chromosome, size varying . from
2.6 !.l. to 2.9 1.1 with median primary constrictions;
e) a pair of short (2.2 !l) chromosomes with median primary constrictions.
The first meiotic metaphase revealed nine clear bivalents in the
polar view (fig. 9). Disjunction of bivalents was found to be normal
(fig. 10).
5. Portu-laca sp. (unidentified) (2n = 18).
Erect succulent herb. Leaves fleshy, whorled, narrow~ linear, acutetipped. Flowers small, pinkish, surrounded by a whorl of leaves.
The somatic chromosome number has been found to be 2n = 18
(fig. 11). Due to size difference in the set the chromosomes can be divided
into the folloWing three groups :
a) three

pair~

of long chromosome ;

b) five pairs of medium sized chromosome ;
c) a pair of short chromosomes.
Size difference ranges fro;m. 2.1 1-' to 4.4 1.1·
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The following morphologically distinguishable types could be recognised (:fig_ 12) :
a) a pair of long (4.4 fl) chromosomes with nearly median primary
constrictions ;
b) a pair of long (4.3 !l) chromosomes with nearly median primary
constrictions each having a secondary constriction placed submedian
to the long arm ;
c) a _pair of medium sized (3.8 fl) chromosomes with submedian
primary constrictions each with a secondary constriction placed at the
distal end of the long arm ;
d) a pair of medium sized (3.1 fl) chromosomes with nearly median primary constrictions and each having a secondary constriction
placed very near the primary one ;
e) four pairs of medium sized chromosomes of slightly Yarying
lengths fro;m 2.5 fl to 3.1 fl with nearly median primary constrictions;
f) a pair of short (2.1 fl) chromosomes with median primary

constrictions.
Nine clear bivalents were counted in polar view of the :first meiotic
metaphase (:fig. 13).
6. Sesuvium portuilacastrum Linn. (2n

=

3()).

Succulent branching herbs of saline habitat, extensively creeping
and rooting in sand. Leaves opposite, fleshy, 1/2 - 2 inches long, spathulate; petioles dilated at base. Flower solitary, axillary, calyx bright
rose coloured within and greenish outside.
The somatic chromosome number of this species ha.s been found to
be 2n = 36 (:fig. 14). Due to size differences in the set, the chromosomes
can be divided into three groups :
a) two pairs of long chromosome ;

b) twelve pairs of medium sized chromosome;
c) four pairs of short chromosome.
Size difference ranges from 1. 7 fl to 3.7 fl·
The following morphological observations could be made:
a) six chromosomes in the set with clear secondary constrictions
could be seen. Of them, two are long chromosome types (each 3.7 ~t long)
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with nearly median primary constrictions and each with a secondary
constriction at the distal end of one of the arms. Other four chromosomes are of the medium-sized types (each 2.7 !.1. long) with submedian
primary and secondary constrictions ;
two long (each 3.4
constrictions ;
b)

to 3

!.1.

!.1.)

chromosomes with nearly median primary

c) twenty medium sized chromosomes of varying sizes from 2.4 fL
with nearly median primary constriction.s;

d) eight short chromosomes of varying sizes fro]lll.7
median primary constrictions.

!.1.

to 2 !.1. with

In the first meiotic metaphase, eighteen clear bivalents were noted
(fig. 15). Normal disjunction of bivalents was also noticed (fig. 16).
Second meiotic division was regular. Eighteen chromosomes in the
polar view also could be counted in second meiotic metaphase (fig. 17).
7. Trianthema monogyna Linn. (2n

=

26)

Diffuse prostrate branching herb of waste places, glabrous, leaves
ovate, 1/2 - llh inches long; petiole short, 1/6 inches long. Flowers
solitary, very small, clo.sely l'lheathed by the base of the petiole.
The somatic chromosome number of this species has been determined
to be 2n = 26 (fig. 18). Size difference though not much pronounced,
ranges from 1.3 !.1. to 3.0 !.1.·
Detailed analysis of the karyotype though could not be brought
out, the following morphological peculiarities could be noted :
a) four chromosomes in the set with clear secondary constriction!'
could be seen. Secondary constriction in each member of one of the
pairs is provided with long thread connection. Primary constrictions in
all of the]ll are nearly submedian in position. Size of the chromosomes
varies from 2.8 !.1. to 3 !.1.·

b) six medium sized (2.6 !.1.
dian primary constrictions ;

-

2.7 f.l) chromosomes with nearly me-

c) twelve short and four very short chromosomes with median
primary constrictions (1.3 fL - 2.2 f.L).
The first meiotic metaphase showed thirteen clear bivalents in the
polar view of metaphase (fig. 19). Normal anaphase separation of bivalents had also been observed (figs. 20 and 21).
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8. ilfollugo hirta Thunb. (2n = 36).
Small diffuse branching annual ; stems and leaves highly pubescent.
Leaves opposite, 3/4 - 1 inch long, spathulate. Flowers axillary, very
small, white, in many clusters of few flowers.
The somatic chromosome number of this species has been found to
be 2n = 36 (:fig. 22). Size difference of the chromosomes, though not so
pronounced, ranges from 1.3 fl. to 3.4 fl..
The :first meiotic metaphase revealed eighteen clear bivalents in the
polar view (:fig. 23). Normal disjunction of bivalents was found to occur
(:fig. 24). S.econd meiotic division was regula:r. Metaphase II showed
eighteen chromosomes in the polar view (fig. 25). Anaphase separation
in first as well as in second meiotic divisions of the P.M.Gs. had also
been noticed (figs. 26 and 27).

DISCUSSION

1. Ch1·omosome number and similarity in km·yotype between different

species of the genus Portulaca.
Investigations so far carried out in the genus Portulaca by different
authors reveal the presence of nine as the gametic set of chromosomes in
practically all the species, except in Portulaca pilosa and P. smallii
(STEINER, 1944), where the gametic number so far reported is eight. In
one of the unidentified species of Portulaca~ STEINER (1944) reported
eight as the diploid set of chromosomes. The presence of eighteen chromosomes in the body cells of Portulaca pusilla, (SUGilJRA, 1936), eighteen
und thirty-six in Portu,laca gmndiflora (Furusato, 1940, referred in
DARLINGTON and JANAK! AMMAL, 1945), eighteen, thirty-six and fifty-four
in Portulaca marginata (HAGERUP, 1932; SuGilJRA, 1936) and fifty-four
in Portulaca oleracea (CooPER, 1935) reveals the role of polyploidy in
evolution within the genus.
The present investigation on the genus Portulaca~ as is evident from
the text, has been mainly centered around members of Portulaca olemcea_, P. qttadrifida~ two varieties of P. grandifiora and an unidentified
species of Portulaca~ much related in leaf character to P. grandifiora,
though of course having much smaller flowers in comparison to the
latter.
The two varieties of Portulaca grandifiora~ namely, the single and
double, have been shown to possess eighteen chromosomes in the body
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cells and the two show marked similarity in their karyotypes too. The
unidentified species of Portulaca (2n, = 18 = 2L" .+ 2L + 4M" + 8M + 2S)
closely similar to P. grandifiora (single variety with 2n ·= 18 ·= 2L +
+ 4M• + 10M + 2S) though possesses eighteen chromosomes as the somatic number, differs from the same in having a pair of satellites
in the very long chromosomes in addition to four satellited medium
sized chromosomes common to all of them. It has already been pointed
ont in the text that this variety is also a cultivated one similar to the
other two varieties of P. grandifiora. Normal meiotic behaviour manifeRted in nine clear bivalents has also been observed in all these types.
Portu.Zaca quadrifida~ where thirty-six chromosomes have been observed in the somatic cells, also reveals much of similarity in the gross
morphology of chromosomes with the other species, though not agreeing
in the minute details of the complement.
The members of P. olemcea studied here show forty-five chromosomes in the body cells, :fifty-four being reported in plants investigated
by COOPER in 1935. Similarity in the general chromosome structure
between this and the other species of Portulaca investigated here is also
quite apparent.

" Erolution within the ,qenus Portulaca.
The above observations no doubt reveal the significant role of polyploidy in speciation. The presence of types with eight as the 2n number
of chromosomes in the unidentified species of Portulaca (STEINER, 1944)
and the formation of clear nine bivalents in forms with eighteen chromosomes without presenting any evidence of multivalent formation, indicate the structural changes of chromosome~ and role of allopolyploidy
in speciation within the genus. This is also borne out in the general
similarity of chromosome structure of species with eight, sixteen and
eighteen chromosomes in the body cells.
The other specie~ of Portulaca with high number!'! of chromosomes
sueh as P'. qnadrifida with thirty-six, P. oleracea with forty-five, P. marginata with thirty-six chromosomes etc. (l. c.), showing much similarity
with the chromosomes of P. grandifiora~ the number also being a
multiple of nine, lead one to assume that all the members with high
number of chromosomes are the derivatives of some wild types with
nine ehromosomes, mainly brought out through polyploidy associated
with, to some extent, alteration in chromosome structure. The number
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:fifty-four reported by COOPER (1935) in P. oleracea is also one of the
instances o£ the role of polyploidy in the differentiation of for;ms. The
sixteen chromosome forms of P. pilosa reported by STEINER (1944) no
doubt, a.s far a.s the chromosome morphology reveals, is a derivation of
eight chromosomed forms, and eighteen chromoso;med types in their
turn, owe their derivation to sixteen chromosomed ones, as evidenced
in their chromosome morphology. It is to be admitted, therefore, that in
view of the regular meiotic behaviour of eighteen chromosomed types,
that considerable changes in chromosome structure must have taken
place since it.s derivation from 2n = 8 types through possibly 2n = 16
ones. Since the attainment of nine as the haploid set of chromosomes, it
seems polyploidy is mainly responsible for evolution of forms of later
types. The wild American species of Portulaca} namely, P. pusilla
(SUGIURA, 1936) with n = 9 chromosomes needs a thorough investigation.
3. Morphological pec,uliwrities in relation to the chromosome 1wmber of
the different species of Portulaca.
It is quite interesting to note that the single and double varieties of

Portulaca grandifiora as well as the unidentified species of the genus,
possess eighteen chromosomes, the latter differing of courf'!e in slight
details of the chromosome structure from the former species. In ease of
P. _qr(J!IU],ifiora} both the double and the single corollas are thus to be
detected among the diploids. As the two varieties agree in fletails of
chromosome structure as far as detectable, it seems that variation here
is brought about by imperceptible changes, such as gene mutation. The
other unidentified species of Portulaca} though closely allied in g£'neral
appearance to P. grandifiora} differs in the flower character from the
latter. The presence of two satellited chromosomes belonging to long
type differentiates the karyotype of this species from that of the other.
One feels tempted to attribute the morphological differences between
the two to their karyotype difference. At the same ti;me, it of course is
not at all unlikely that this change may not be responsible for the difference in floral character for 'lvhieh gene mutation ;may haYe played an
important role. Much more additional data are necessary to arrive at a
definite conclu!'lion reg·arding this issue.
It is worth mentioning here that so far as the genus Portulaca is
concerned, flower size has not been found to be changed with polyploidy,
though new floral types may result from chromosome doubling (BLA-
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KESLEE, 1941). Among the diploids again of P. grandiflora and P. oleracea two types of double corollas have been reported and among the
tetraploids new double types are in existence.
The two other species of Portulaca investigated here, namely, P.
oleracea and P. quadrifida) possess forty-five and thirty-six chromosomes
respectively in the body cells. These are no doubt high polyploid species
owing their origin to .diploid types with 2n = 18 chromosomes.
HAGERUP, as early a.s in ;L932, suggested that polyploid types predominate in the hot and dry regions. In addition to several other instances, mention has been made by him of species of Portulaca) where fiftyfour chromosomed types grow in hotter and drier situation and types
with eighteen chromosomes of P. oleracea grow in plains. In the· present
investigation no evidence, however, could be gathered of polyploid
species growing in hotter and drier regions. But it is worthy of note
that these high chromosom.e forms have got a. wide range of tolerance
and as such, can grow even in saline conditions. This wider tolerance
range has enabled those two species, namely, P. oloracea and P. quadrifida to have a much wider distribution in comparison to the restricted
distribution of P. grandiflora. This pecularity of the genus Portulaca
finds parallel in Orepis (BABCOCK and STEBBINS, 1938) where also polyploids have much wider area of distribution than the diploids. Several
other cases also are on record showing such distribution (CAIN, 1944).

4. Chromosome number of the members of the family Aizoaceae.

The three species of Aizoaceae investigated here, namely, Sesuvium
portulacastrum) Trianthema monogyna and ill ollugo hirta possess
thirty-six, twenty-six and thirty-six chromosomes in the body cells
respectively. The members of Sesuvium portulacastt·um studied by
RAGHAVAN and SRINIVASAN (1940) showed forty-eight chromosomes in the
body cells. Similar to the allied family Portulacaceae, both x = 8 and
x = 9 chromosomes, have been noticed in different genera of Aizoaceae
and several polyploid species too have been recorded. A thorough search
into the karyotypes of Trianthema monogyna with n = 13 chromosomes
is expected to show whether it is a derivation of types with x = 8 chromosomes so far considered. The reports of forty-eight chromosomes in
Seswviurn portulacastrum by RAGHAVAN and SRINIVASAN (1940) and
thirty-six chromosom.es in the same species in the present investigation
no doubt indicate the role of polyploidy in differentiation of forms of
this genus. Their nature, whether simple polyploids, or polyploids
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after derivation from another basic set, is yet to be ascertained.
The occurrence of clear eighteen bivalents and their normal segregation
in Sesuvium pm·t1-tlaca.strum shows in all probability that this species is
not an auto-polyploid. S. portulacastrum, growing in saline soil,
provides another good example of polyploids inhabiting extreme ecological conditions so far as the edaphic factors are concerned.

5. Relationship of these members with the genus Portulaca.
It is quite remarkable that the members resemble the representatives
of the allied family }'ortulacaceae in general morphology of the chromosomes. In view of this general resemblance of chromosome structure,
similarity in the different basic numbers and also taking into consideration their morphological characteristics and ecological tolerances, the
position of the two families- one following the other, as envisaged by
the taxonomists- seems quite justified.

SUMl\iARY

1. A. cytological investigation of the somatic chromosomes of eight

different species of Portulacaceae and its allied family Aizoaceae has
been worked out. The following are the names of the species
investigated :
1.
2.
3.
4.
5.
6.
7.
8.

Portulaca quadrifida Linn. (2n = 36),
Portulaca oleraceae Linn. (2n = 45),
Portulaca grandiflora (single variety) Hook (2n = 18),
Portulaca grandtiftora (double variety) Hook (2n = 18),
Portulaca sp. (unidentified) (2n = 18),
Sesuvium portulacastrum Linn. (2n ·= 36),
Trianthe'fiUlt monogyna Linn. (2n = 26),
Mollugo hirta Thunb. (2n = 36).

Meiosis has been worked out in Portulaca grandiftora, single and double
variety, Portulaca sp. (unidentified), Sesuvium portulacastrum, Trianthema monogyna and M ollugo hirta.
2. Detailed karyotype study has been done in three species, namely,
Portulaca grandiftora, single and double varieties, and Portulaca sp.
(unidentified). Similarity in chromosome morphology as well as in phe-
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notypic characters between these three species have been shown. Taking
into account the data gathered on the cytology of all the species worked
out during the present investigation as well as elsewhere, the genus is
supposed to represent a homogeneous line of evolution.
3. Role of polyploidy in speciation in the family has been emphasized
in view of the data gathered so far in this aspect in these species. High
polyploid types such as Portulaca oleracea with forty-five chromosomes
and P. quadrifida with thirty-six chromosomes in the body cells haYe
been recorded in the present investigation.
4. Three species of the family Aizoaceae, investigated here, namely,
Sesuvium portulacastrum~ Mollugo hirta and Tr'iO/YI;thema monogyna_.
show much similarity in the structure of chromosomes with that of the
different species of the genus Portulaca. The significance of this has
been discussed.
5. Evidences have been gathered showing the wider tolerance range
of polyploids in comparison to diploids so far as ecological conditions
are concerned.
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RIASSUNTO
1!J studiato il cariogramma di alcune specie di Portulacaceae: Portulaca quadrifida

L. (2n = 36), Portulaoo oleracea L. (2n = 45), Portulaoo grandiftora Hook. var. a fiore
semplice (2n

= 18),

Portulaca grandiftora Hook. var. a fiore doppio (2n

= 18),

Portu-

laoo sp. (2n = 18). 1!J pure studiato il cariogramma di alcune Aizoaceae: Sesuvium portulacastrum L.

(2n = 36), Trianthema monogyna L. (2n = 26), Mollugo hirta Thunb.

(2n = 36).

Oltre la morfologia cromosomica

e

stata studiata anche la meiosi di alcune delle

suddette specie.
Appare evidente il ruolo della poliploidia nella speciazione delle due famiglie per
le specie a piu alto numero di cromosomi, e l'importanza della condizione poliploide per
la tolleranza a condizioni ecologiche difficili. La morfologia cromosomica conferma l'affinita delle due famiglie considerate.

