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INTRODUCTION

\ by taxonomists as regards the delimitation of
he two families, Liliaceae and Amaryllidaceae. Engler and Prant (1930) consider
or nature of the ovary in conjunction with other minor
“‘characters as a principal identifyng characteristic of the two families. On the other
‘fiand authorities like Hutchinson {1944) regard the inflovescence character, whether
nguishing {eature of these two groups of plants.

soundaries of families have been much recuced in
mber of new familics has been established in his
The boundaries of Liliaceat
and a number of -

A good deal of discussion has been held

pecially the superior or inferi

scapose-umbellate or not, as a distt
It is also well known that the
Hutchinson’s classification, and a nu
system, which is claimed to be natural and phylogenetic.
nd Amaryllidaceae too have been much reduced by Hutchinson
gencra has been grouped under a new family Agavaceae by him. (lenera such as
Polyanthes, which was formerly placed under Amaryllidaceae by Engler and Prantl,
as well as Dracacna, Yucca, Agave, etc., have all been included vnder this new family.
Cytological data so far obtained on Polyanthes (Sharma and Ghosh, 1954}, Yusca, ‘
Agave (Sato, 1935, 19492), etc. give full support to Hutchinson’s standpoint. Chromo-
somes of Agave, Yucca and Polyanthes are all characterised by extreme size difference mn
A number of them are very large and in contrast the rest are
There is no gradation, and their size difference is ahrupt.
are located mostly in the periphery of the plate. All
al morpholbgical features which led

thelr complements.
"",__‘extremely small in size.
i Large chromosomes in general
“these facts taken together, as well as the extern
‘Hutchinson to include them under one family, seem to justify their inclusion under a

" common taxonomic assemblage. ‘ '
. The systematic position of the genus
- Some authors include it under Liliaceae, 50
‘_ whereas Hutchinson includes it under Agavaceac.
-~ species of the genus (Roy, 1956) have not given any support to Hutchinson
" and the data so far gathered fully justify its inclusion into a separate family

Sansevievia has however been debated at length.
me under a separate family Haemoderaceas,
Clytological studies on the different
's standpoint,

Haemodoraceae.
As regards the genus Dracaena, Very few
1935, 1942 ; McKelvey and Hax, 1989 Whitaker, 1934; Bowden, 1940, 1945;

species have yet heen worked out (Sato,
Guard
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“and Hobbhs. 1941), Even of these fe\-v-species which have been attempted by cytolo-

gists, merely the grass morphology of the chromosemes has been described, and data are
still lacking on the detailed karyotypes. The figures of chromosomes of these species
presenied in the dissertation emboaying the results led the authors to doubt the
Justification of its inclusion under the family Agavaceae. None of the chromosome
characters mentioned above which characterise the chromosomes of Agave, Polyanthes
ete. could be traced in these figures.

It was therefore desived to make a detailed study on the karyotypes of as many
specics of Dracasna as available to throw light on its debated interrelationships. At
the same time it was expected that if such an uvestigation was successfully carried out,
then chromosomes of diffevent species of Dracaena might he used as identifying criteria
for the species as done in a number of other genera (Babcock, Stebbins and Jenkins,
1937; Babcock, 1942; Sharma and Bhattacharya, 1956, and Stebbins 1850). We were
also encouraged by the fact that on casual observation it was noted that chromosomes
of Dracaene responded well to some of the madern techniques for karyotypic analysis
and yielded well clarified chromosome structures. In previous years such a study
was much hampered hecause of the non-availability of the adequate techniques for
the purpose. ‘

Another object was also kept in view while contemplating investigation on the
species of Dracaena. All the species are uniformly characterised by the vegetative means
of reproduction. Flowers in most of the species are not, or are very rarely, formed
and in no case has seed-setting been recorded. This fact raises the problem as to how
new species of this genus originate.

Recently studies on chromosome hehaviour in vegetatively reproducing plants have
yielded some interesting facts. In all of them so far studied, the somatic tissues have
been found to be characterised by inconstancy in the chromosome complement, and
the chromosome number occurring in the highest frequency in such cases had to bhe
considered as the normal number of the species (Sharma and Sharma, 1956).

Evidence has been brought forward showing that such regular inconstancies -of
chromosome complement’ which characterise this category of plants help in their
speciation (Sharma, 1956). These altered nuclei enter into the growing tips of the
daughter shoots and thus gradually form new individuals with different genomic
constitution from the mother plant. _

As all the species of Dracaena are exclusively propagated through vegetative means,
it was also considered as an ideal material for the study of speciation from this aspect.
As seed setting is never noted, meiotic study was considered irrelevant and so was not
performed.  Further, there is no scope for the study of meiosis, as flowering is very
rarely noted even in old plants in India. :

With the above end in view the present investigation was undertzken. In the .-
following paper, results of a detailed study on the structure and behaviour of chromo-
somes of the somatic tissue of twenty-one species and varieties of Dracaena have heen -
included, and attempts have been made to utilise the data in tracing the interrelation~
ship and indicating the means of speciation of this genus.
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MATERIALS AND METHODS

: 'ﬂfﬂfﬁ?‘ials
; T

gcies of the genus Dracoena, Linn, of the Family Liliaceae were collected from different

karyotype analysis and other passible cytological investigations, twenty-one

Sp
ommercial Nurseries of Calcutta. The different species collectcd for the present

“investigation are listed helow:

1. Dracaena albicans (Horticultural species)

. victorza Hort.

2. D. argenieo-siriata Hort.
3. D. baptistii Hort.
4. D. barronii (Horticultural species)
5. 0. chelsonii Hort.
6. D. gayii (Horticultural species)
7. D. godseffiana Hort. *
8. D. goldisana Hort.
9. D. kendersonii Hort.
1G. D. hendersoniz Sport.
11. D. hockeriana K. Koch.
12. D). “Mrs. Hosking” (Horticultural species)
13, D. metallica Hort.
14, D. pigro-rubra Flort.
15. D. norwoodensis {Horticultural species)
16, D. sanderiana Hort.
17. D. shephardi (Florticuitural species}
18. D. splendens Hort.
19. D. thalioides Hort.
. D
D

21.

For studies of somatic chromosomes from both root-tips and stem-tips, small saplings

_woluta (Horticultural species)

_mised from cuttings were grown 1n smzll earthenware pots in a suitable mixture of

clay and sawdust.

1. Methads

Chromosomes were studied from root-tips and stem-tips.

(2) Root-tips: Several techniques were tried in order to abtain the best configurations.
The techniques mainly involved a prefixation of freshly cut root-tips at low temperature
in—-

(1) Coumarin—saturated solution.

(2} Oxyquinoline—0-002 mol. solution.

(3) Aesculin—19%, solution; and

(4) Paradichlorobenzene—saturated solution,
for varying periods of time e.g. two hours, two and a hall hour and three
hours—followed by a mild heating in a mixture of 2% aceto-orcein
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solution and normal hydrochloric acid in the proportion of 9:1 and then
smearing in 1%, aceto-orcein solution (Tjio and Levan, 1950; Sharma
and Ghosh, 1950; Sharma and Bal, 1953; Sharma & Mookerjea,
19553,

The best result was however obtained by pre-fixation with para-dichlorbenzene for -
three hours and heating. in the above-mentioned mixture of aceto-orcein and normal
HCL for about six seconds.  After heating, the reot-tips had to be kept as such in the
said mixture for about six minutes for intensification of the stain. Only the minute
meristematic portion of a root-tip was separated and smeared in 1%, aceto-orcein solu-
tion hy pressing with a thin cover glass, above which a hlotting paper was used [or
exerting uniform pressure, good scattering of cells, and removal of excess fluid in which
the tissue was smeared. ‘

Generally, after smearing, the slides had to be kent sealed overnight to get clear
Stainingm of chromasomes.

(6) Stem-tips: Stem-tips were also treated with saturated solution of paradichloro-
benzene for three hours.  After that the stem-tips were kept in acetic alcohol (1:2)
solution for about two hours for clearance of the cytoplasm of cells. The tips were
sineared by the method stated ahove. '

Observations were made under oil immersion with 1.3 apochromatic objective and
XI2-5 eye-piece, and drawn with camera lucida at a table magnification of X 3 OOO

approximately.

OBSERVATIONS

General

As all the species of Dracaena propagate by the vegetative method and are rarely
found to produce flowers, meiotic behaviour of chromosomes could not he studied in
these species. ' ‘

The present observations on the somatic chromosomes of Dracaena may be grouped
into two categories: (a) anomaly in chromosome number in the same or related species
and (&) the karyotype analysis.

A, Chromorome number

In the present investigation the normal chromosome number in different species
was found to vary from [6 to 84. Of these, the most ﬁequently occurring numbers
are 2n=30, 52.

In this connection it may be mentioned that Sato (1942) reports the chromoesome
number in D. thalioides as In=40. In the present investigation a very few plates were
noticed to possess this number. In most cases the number was 9.

In almost every species, variations in the chromosome number were found in different
metaphase plates even of the same somatic tissue of both stem and root-tips.  The
chromosome numbers occurring in the maximum number of cells have been regarded
as normal numbers and the others as variations. This variation has been found to
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n high frequency, generally in about 30 to 459, of the cases. The normal

hers of chromosomes {(2n) for each species are tabulated helow:

S Table 1
- - —
'D. albicans 34 D, Mys. Hoskins” - 23
D. argenteo-striaia 34, 40 D. melaliica .. 30
D). bapiisiic 20,40 D. nigro-rubra .- 30
- D. barronii 38 D. norwoodensis .. 42
D). chelsonii 34 D, sanderiana .. 32
"D, gayi . 30 D. shephardi . 30
D). godseffiana - 84 D. splendens . 30
D. goldicana . 42 D: thalivides .. 3Z
“I. hendersonts 32 D. vicloria . 28
D. hendersonti sport . 32 D. voluta .. 28
D. hookeriana R 16

B.. Karyotyfe .
“Fhe chromosomes of most of the species show a gross similarity in their chromosome
complements in spite of the fact that minute karyotypic differences are present, charac-

teristic for each species.
“The total amount of chromatic matter is slightly different in different species {Fig. 1}.

D. Gopserriaxa (Zn=084}
s [, Ciigsontt (In=34) .
. Nowwoopensis (2n=42)
D. BA‘PT!S‘:M (2n=4)

zg D, arcEnTro-strIaTA (2n=34)

@ D). GoLpEana {2n=47)
D, Gavn (2n0=130)
3. Barrowiu (En:'j[i)
3 1. armcans (2n=34)
2 T, vicToRtA (2n=18}
D. Hewpersonn (2n=32)

0. vouura {2n=+28)

mmaiaE® D, Henpersonn sronT (211:32}'

T THALIOWES {In=32)

m 1. wioro-runra {(2n=30)
D. Sawoskiana {2n==32)

1. Smervaroy (2e=30}

SRR . spipwpens (In=30)
% D, mETALLCA {2n==30)
e [, “Mzs. Hoskins'" {20=-28)

Tig. 1. Histogram.

m . Hovsewiana (2n=16)
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Size-differences of chromosomes (which range from 1- 09u to 5:00p) are also not very
marked and the lengths of chromoesomes are in a more or less graded series in cach species,
The primary constrictions are median, submedian and nearly subterminal. The
number of chromosomes with secondary constr ictions, most of which bear satellites, is
generally four in a complement, rarely it is six, eight or twelve. All these facts show
a homogeneily in the complements of different species. The following table will

indicate these features,

Table II
Species Total chromatic Primary constrictions Number of
length secondary
{(haploid}) constrictions in
20 complement
D. albicans . 3660 u median & submedian four
D. argenteo-striaiz .. 4085 u median, submedian & subterminal four and eight
46-17
D. baptistii .. 26-30 n median, submedian and subterminal six and twelve
4120
D. barronii .. 3762 i median & submedian four
D. chelsonii .. 4725 n _ median, submedian & subterminal six
D. gayii . 3785 median, submedian & subterminal eight
D. godseffiana . 81-06 p median, submedian & subterminal eight {including
two super-
. nUmerary)
D. goldizana .. 3043 & median, submedian & subterminal six
D, kendersonii .. 34-84 11 median, submedian & subterminal four
D, hendersonit sport |, 3432 4 - median, submedian & subterminal ' four
D, hookeriana .. 2405 median & submedian four
D. “Mys, Hoskins” .. 2889 o median & submedian four
D, tnetallica .. 2834 pu median & submedian eight
D. nigre-rubra .. 3221 median & submedian four (including
two super-
NUIEerary)
D, norwoodensis .. 42.20 u median & submedian eight
D, Sanderiana . 3176 median, submedian & subterminal four
D. shephard: . 372 p median, submedian & subterminal four
D. splendens . 2942 i median & submedian four
D. thalioides .. 3323 i median & submedian four
I victoria .. 3221 p median, submedian & subterminal six

D. voluta .. 3481 median & submedian six
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Oﬂ.'the basis of length, the chromosomes of the Dracaena species studied hers may
érally be classified into four groups: long, medium, short and very short. They may
1rth.c1 he classified into following types (Fig. 2):
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Fig. 2. Idiegram showing types of chromosomes present.
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Lang Chromosomes

Type 4 (550 to 5-00 u approx.). A long chromosome with a nearly submedian

= primary constriction and a satellite at the distal end of the shorter arm.

Type B {315 p to 350 p approx.). A long chromosome having, in addition to
a primary and a secondary constriction, located at neauly median and

: submedian positions, a satellite at the distal end of the short arm.
Type C {35 p approx.). A long chromosome provided with two constrictions,
) primary and secondary, located at nearly median positions very close to

each other.

Type D (2:50 p to 4-00 g approx.). A long chromosome with a nearly median
primary constriction and a satellite at the distal end of one of the arms.

Type £ (300 u to 500 p approx.). A long chromosome with two constrictions,
primary and secondary, one nearly median and the other nearly submedian.

Typpe F' (2-50 p to 3-73 papprox.). A long chromosome with a submmedian primary
constriction and a satellite at the distal end of the longer arm.

Trpe G {3-16 p approx.). A long chromosome with two comstrictions, primary
and secondary, located at submedian positions at opi)osite ends of the
Chromosome.

Type H (250 p to 3-50 g approx.). A long chromosome with a nearly subterminal
primary constriction.

Type I {2:67 p to 4-00 p approx.). Long chromosomes with median to submedian

primary constrictions, v
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Mediem Clromosomes
Type 7 (2:07 o to 334 4 approx.}.  Medium-sized chromosomes with median to
submedian primary constrictions.
Type B (2:00 p to 330 n approx.). Medium-sized chromosomes with nearly
~ subterminal primary constrictions.

Short Chromosoines
Type L (167 1 to 280 p approx.). Short chromosomes with nearly subterminal
primary constrictions.
Type M (167 1 to 2:67 p approx.). Short chromosomes with nearly median to
submedian primary constrictions.

Very Short Chromosomes :

Type N (1-16 p to 2-00 4 approx.). Very short chromosomes with median to
o submedian primary constrictions.

On the hasis of the above description of chromosome-types, the karyotypes of the
different species may be represented in the following way:
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Figs. 3 and 4.  Dracaena dlbicans (2n=34), somatic metaphase and idiogram respectively.

(1) D. albicans (a horticultural species) (2n==34):

The normal somatic chromosome number of the species is found to be thirty-four,
The size ranges from 1-30 p to 3-67 p The different types of chromosome in the
complement may be represented as 2D, 2F, 10], 12M, 8N. OF these, two pairs of
chromosomes possess secondary constrictions.

On the basis of their morphology, the chromosomes can be clearly distinguished into the following
types {Figs. 3 & 4);

1. Two pairs of long chromosomes, one of D and one of F types.
2. Five pairs of medium sized chromosomes of J type.

3. Six pairs of short chromasomes of M type.

4. Four pairs of very shert chromosomes of N type.

No wvariation from the normal chromosome complement has been noticed in this
species. ) ;
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‘D, grgenteo-striata Hort. {2n=34, 40):

':thc"ﬁormal somatic complement thirty-four chromosomes are recorded.,  Comple-
ts with forty chromosomes have also been recorded to occur in very high frequency.
wiong these chromosomes two pairs bear satellites. Sizc among the chromosomes
ey from 1-83 12 to 510 p approximately. The types of chromosomes present are,
oD 21, 4], 2K, 6L, 4™, 12NN.

datailed study of the karyotype shaws the presence of the following types of chromosomes (Figs. 5 & 6):
1 Three pairs of long chromosomes, one pair of A, one of D, and one of I type.

"Three pairs of medium-sized chromosomes of which one pair is of K and twa of J type.

5. Five pairs of short chromosomes, of which two pairs are of M type and three pairsare of L type.
[ Six pairs of very short chromosomes of N type.

.
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Figs. 510 8. D. argenteo-siriala
Figs. 5 and 6. Somatic metaphase [2n=34) and idiogram.
Figs. 7 and 8. Somatic metaphase [2n=40) and idiogram.

The karyotype of the complement with forty chromosomes (Figs. 7 & §) may be

represented as 24, 6D, 21, 4], 2K, 2L, 16M, 6M.
A detailed study of the karyotype shows the presence of the following types of chromosemes:
I. Six pairs of long chromosomes, one of A, three of I and one of I type.
2. Three pairs of medium-sized chromosomes of which two pairs ave of | and one pair of K type.
3. Nine pairs of short chromosomes of which cne pair is of L type and eight pairs of M type.
4. Three pairs of very short chiromosomes of N type.
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In addition to the normal chromosome complements described above, abnormal
ones with variant numbers of chromosomes c.g. 48, 30, 28, 24 and 22 have been re-
corded (Figs. 9 to 13).
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Figs. 9-13. D. argentgosiriaia Variant somatic metaphase with 48, 30, 28, 24 and 22 chromosomes -
respectively.
Tigs. 14 and 15, D. bapiisiii (0n==20)—Somatic metaphase and idiogram.

(3) D. baplistii Flort. (2n=20 & 404 _

The normal somatic nuclei of the species have been found to contain twenly chromo-
somes.  In addition to normal narrow roots, at times some broad roots were found to |
develop which contained forty chromosornes in a normal complement. Size diffcrence ;
amongst them is present, ranging from 1-8p to 40 p.

In short, the karyotype may be represented as 4D, 2F, 2L, 4], 2L, 2M,; 4N. Of -
these, six chromoesoimes are seen to bear secondary constricticns. : i

A detailed study of the chromosomes, together with the relative size, divides them iato the following -
types (Figs. 14 & 15): ‘

1. Four pairs of long chromosomes, of which two are of D, one of T and one of T type.
Two pairs of medium-sized chromosomes of ] type.
Two pairs of short chromosomes, one of L and one of M type.
Two pairs of very short chromosomes of N type.

LR
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he ka;yotypc of the complement with forty chromosomes (Figs. 16 & 17) may, in

ot ',':_be represented as 8D, 4F, 41, 8], 4L, 4M, 8N.
A dctmlcd study of the karyotype shows the presence of the following types of chromosomes:
1.’ Fight pairs of long chromosomes, four of I3 type, two of ¥ type and two of T type.
. Four pairs of medium-sized chromosomes of J type. -
3. Four pairs of short chromosomes, two of L and two of M types.

t. I'our paiu of very short chromosomes of N type

_I 1gs. i6w 21, D baplistfi—somatic metaphase with 40 chromosomes, idiogram and variant metaphase
with 26, 32 and 34 chromosomes and irregular cell division respectively.

are.also on record. Trregularity in somatic cell division at the stage of early anaphase

: 1133 often been noticed (Fig. 21).
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{4y D. bmwim (a horticultural species) (2n=38) :

The normal somatic nuclei of the spccms have been found to contain thirty-eight
chromosomes.  Size difference amongst them is present, which ranges from 10 p
to 8-34 p appreximately.

Broadly, the karyotype may be represented as 4D, BJ, 29M, 4N, Of these, four
chromosomes bear secondary constrictions. .
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Figs. 22 to 24, D. baronii (2n==38}—somatic metaphase, idiogram and variant nuclei with 42 chromo- -

somes respectively.

A detailed study of the karyotype shows the presence of the following types of chramosomes (Figs. 22
& 23):
Two pairs of lo}ig chromosomes of D type.
Four pairs of medium-sized chromosomes of J type.
Eleven pairs of short chromosomes of M type.
4. Two pairs of very short chromosomes of N type.

In addition to the normal complement described above, somatic nuclel with Varymﬁ ;
number of chromosomes such as for ty-two have been observed in many cases (Fig. 94) :

LI b2

{3y D. cf:elsomz IIOlt (In= 34}
The normal somatic nuclei of the species have heen found to contain thirty- four'
chromesomes:  Size difference amongst them is present. The size ranges from -0 pt

3-15 . .
The karyotype of this species may he represented as “PG 4D, 27, 2K, 10M, 14N
Of these, six chromosomes have secondary constrictions.
A detailed. study of the karyotype shows the presence of the following types of chromosomes (Figs. 25
& 26):
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: . Three pairs of long chromesomes, one of G and twe of D types.

. Two pairs of medium-sized chromosomes, one of | and one of K types.
. Five pairs of short chromosomes of M type.

. Seven pairs of very short chromosomes of N fype.

._.Flgs. 25t 29.  D. chelsonii {2~ 34}—mnormal somatic metaphbase, idiogram and variant nuclel with
- 32, 30 and 26 chromosemes respectively.,

. (6) D. gayii (A horticultural specics) (2n=30):
The normal somatic nuclei of this species have been found to contain thirty chromo-

."'SOmCS The size range varies from 1-16 p to 3-83 approximately.
- Broadly, the karyotype may be represented as 4D, 2A, 21, 2D, 47, 4M, 2L, 4M;,
QLI, 4N. Of these, cight chromosomes are seen to bear sccondar y constrictions.
A detailed study of the chromosomes, together with the rolative size, divides them into the following
tYpCS (Ggs. 30 & 571):
B 1. Five pairs of long chromosomes, of which three pairs are of D and 1, types (D apd D, are
sinilar in morphology but Dy s smaller than D), one pair Is of A type and one pair is of 5 type.
2. Two palrs of medivm-sized chromosomes of T type,
- 8ix pairs of short chromosomes, of which two pairs are of M type, one pair of L type and iwo
pairs of M type. M and M, types are similar in morphelogy, but M, is smaller than M.
4. Two p'u'ls af very short chromosomes of N type.
No variation ﬁom the normal chromosome complement has been poticed n this
Species, ‘



56 Chromosomes of Dracaena

o e

| gEs am
(A = we
pan—y

ocoe—e
» oo
S oo
- EEEE g
r_jc:c:u
o gmew
% @B
T abw
@b
X e
Z e
Z se

S0

D. gayii (2n=30)—somatic metaphase and idiogram respectively.

Figs. 30 and 31.
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Figs. 32 and 33, D. godseffione {?n==04)—somatic metaphase and idiogram.,
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S {7y D. godseffiana Hort. (2n=>84}):
The normal somatic nuclei of this species have been found to contain eighty-four
Size difference amongst them exists, which ranges from [-17 p to 3-30

chromosomes.
zipproxima'te]y.
“The karyotype of this species may he represented as 2B, 4D, 21, 21, 10], 6L, 22M,
10N, 26 Ny.  Of these, eight chromosomes hear secondary constrictions.

" & detailed study of the karyotype shows the presence of the following types of chromosomes (Figs. 32

& 38):

Tive pairs of long chromcsomes, including ene pair of B, two pairs of D, one pair of T and
one pair of D, types. D and I, types are morphologically similar, but D, is shorter than T,
Five pairs of medium-sized chromosomes of ] type.

Tourtsen pairs of short chromesomes, three of L and eleven of M types.

Righteen pairs of very short chromosomes of N and N; types, of which N, is smaller than N.

No vagiation from the normal chromosome complement has been noticed in this

[y

o b

- species.
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Figs. 94.36, D. goldieana (In=42)—somatic metaphase (2n=42}, idiogram and varlant _plate with 68
chromosomes.

{8) D, goldieana Hort, (In=42):
The normal somatic nuclel of the species have been found to contain forty-two

chromosomes.  Size difference amongst them is present, which ranges from 1-33 o 10
3-67 p approximately,
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In short, the karyotype may be represented as 4D, 2H, 2F, 2], 8M, 121, 19N,

Of these, six chromosomes bear secondary constrictions.
A detailed study of the karyotype shows the presence of the Iollowing types of chromosomes (Figs. 34

& 38):
Four pairs of lang chromosomes, of which two pairs are of D, one of H and onc of F type,
Oune pair of medium-sized chromosomes of J type.
Ten palrs of short chromosomes, of which four are of M type and six are of L type.

4. Six pairs of very short chromaosomes of N type.
In addition to the normal complement deseribed above, somatic nuclei with varying

number of chromosomes, such as sixty-eight, have been ‘ohserved quite frequently,

(Fig. 36).
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Figs. 37 0 30.  D. hendersonii {(2n=32)~somatic metaphase, idicgram and variant plate with 24 chromo-
somes respectively.

(9) D. hendersonii Hort. (20=32):

The normal somatic nuclei of the species have heen found to contain thirty-two
chromosomes. Size difference amongst them is present, which ranges from 1-20 p to
400 approximately. _

The karyotype may broadly he represented as 2D, 2F, 10], 4K, 8M, 6N. Of these,
four chromosomes bear secondary constrictions.

A detalled study of the karyotype shows the presence of the following types of chromosomes (Tigs. 37
& 38): ‘

K 1. Two pairs of long chromosomes, of which one pair is of D type and the other of F type.
2. Beven pairs of medium-sized chromosomes of which five are of J and two of K type.
3. Fowr pairs of short chromesomes of M type.
4. "Three pairs of very short chromosomes of N type.

In addition to the normal complement described above, somatic nuclei with twenty-
four chromosomes have been recorded (Fig. 39).
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: 10) D. hendersonii Sport. (a horticultural variety) (9n 32):

“The normal somatic nuclel of the species have heen found to confain thirty-two
hromosoInes. Size difference amongst them is present which ranges from 1-30 p to

3{) " approximately.
"he karyotype may shortly be represented as 2D, 21, 8, 4K, 6M, 1ON “Of these,

fom chromosomes have secondary constrictions.

A detailed study of the karyotype shows the presence of the following types of chromosomes (¥igs. 40
w1
i, Two pairs of long chromosomes, on¢ of D and one of D, type. D and Dy types are similar,

but D, is smaller than D. ST
9, Six pairs of medium-sized chremosomes, of which four are of | and two of K types.
3, Thyes pairs of short chromesomes of M type.
4. Tive pairs of very short chromesomes of N type.
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Figs. 40 to 43, 1. hendérsonii—normal sornatic metaphase with 32 chromosomes, idicgram and variation
plates with 34 and 20 chromosomes. :

In addition to the normal chromosome complement described above, somatic nuclel
with varying number of chromosomes, such as thirty four and twenty have also been
recorded {Figs. 42 & 43).

11, D. hookeriana K. Koch. {2n=16):

The normal somaiic nuclei of the species have heen found to contain sixteen chromo-
somes. Size difference amongst them is present which ranges from 187 woto 500 p
approximately. ' : ‘

Broadly, the karyotype may be represented as 24, 9D, 4§, 4M, 4N. Of these, four
chromosomes bear secondary constrictions. l .



60 Chromosomes of Dracaena

A detailed study of the karyotype shows the presence of the following types of chromosomes (Figs. 44
& 45): .
1. Two pairs of long chromosomes, of which one pair is of A type and the other of D type.
2. Two pairs of medium-sized chromosomes of J type.
3. Two pairs of short chromosomes of M type.
4. Two pairs of very short chromosoraes of N type. "
In addition to the normal chromosome complement, which has been described
above, somatic nuclei with varying number of chromosomes such as twenty-one, -
sixteen and eight are also in record (¥Figs. 46 to 48)
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—somatic metaphase, idiogram and variation nuclei with 21, 16.
and 8 chromesomes respectively,

Figs. 44 to 48. D. hookeriana (In=16)

(12) D. *Mrs. Hoskins (a horticultural species) (Zn~=28):

"The most frequently occurring somatic complements of the species have been found .
to contain twenty-eight chromosomes. Size difference amongst them is present
which ranges from 136 1 to 320 p approximately. ;
- The karyotype of the complement may be represented as 4D, 8], 8M, 8N. Of
these, four chromosomes have secondary constrictions. '

A detailed
& 50):

study of the karyotype shows the presence of the following types of chromosomes (Figs. 49

Two pairs of long chromosomes of D type.

Four pairs of medium-sized chromosomes of J type.
Four pairs of short chromosomes of M type.

4. Four pairs of very short chromosomes of N type.

In addition to the normal. complement described above, somatic nuclel with varying

number of chromosomes such as thirty-cight, thirty one and eighteen, have also been
recorded (Figs. 51 to 53). :

e

{13) D. metallica Fort. (Zn=30):

The normal somatic nuclei of this species have, been found to contain thirty chrome-,
somes. Size difference is present amongst them, which ranges from 1-25 p to 300
approximately. '
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N Thc karyotype of this species may be represented as 6D, 21, 4], 6M, 12N. Of these,

ght chromosomes hear secondary constrictions.
‘A detailed study of the karyotype shows the presence of the following types of chromasomes (Figs. 54

. Four pairs of long chromoesomes of which three pairs are of D and one of E type.
. Two pairs of medium-sized chromoscmes of J type.

3. Three pairs of short chromoscines of M type.

. Six pairs of very short chromosomes of N type.
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Figs. 49 (o 53. D, Mys, Hoskins (211=28)Asomatic metaphase, idiogram and variation plates with 38,
31 and 18 chromosomes respectively.
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Figs, 54 to 57. D. melallico {?1="30)—narmal somatic metaphase, idiogram and variation nuclel with
32 and 26 chromosomes respectively.

to the normal complement described above somatic nuclei with varying

In addition
ch as thirty-two and twenty-six have also bheen recorded

number of chromoesomes su

(Figs. 56 & 57).
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(14) D. nigro-rubra Hort. (2n=30): |
The normal somatic complement of this species has been found to contain thirty
chromosomes.  Size difference is present amongst them which ranges from 1-30 g 1o
' 320 u approximately.
The karyotype of this species may shortly be represented as 4D, 10F, 10M, 6N. Of
these, four chromosomes bear secondary constrictions. ‘

A detfailed study of the karyotype shows the presence of the following types of chromosomes (Figs. 58
& 58): '
1. T'wo pairs of long chromosomes of D type.
2. Five pairs of medium-sized chromosomes of J type,
3. Five pairs of short chromosomes of M type.
4. Three pairs of very short chromosomes of N type.
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Figs. 58 to 61. . nigro-ribra {2n=30)—normal somatic metaphase, idicgram and variation nuclei with
30 and 20 chromosomes respectively.

In addition to the normal complement described above somatic nuclei with varying
number of chromosomes such as fifty and twenty have often been noticed (Figs. 60 &
51).

(15) D. norwoodensis (a horticultural species) (2n=42):

The normal somatic nuclei of this species have been found to contain forty-two
chromosomes.  Size difference is present amongst them, which ranges from 1-5 p to
275 o approximadtely. -

In short, the karyotype may be represented as 24, 2D, 4E, 18], 12M, 4N. OF these
eight chromosomes are with secondary constrictions,
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iﬁ.\'detailcd study of the karyotype shows the presence of the following types of chromosomes (Figs. 62

—

Four pairs of long chromosores, one of A, one of D and two of E type.
Nine pairs of medium-sized chromosomes of J type.

. Six pairs of short chramosomes of M type.

. '4, Two p’ms of very short chromoseries of N typc

w

_‘vi'ﬁ_h_the same number but with different karyotype have often heen encountered
Figs. 64 10 67).

® ‘ ' _
s 66 i
Ll o 67 # 8
a4
Figs. 62 to 67. D. norwoodensis (In=42)}-—normal somatic metaphase, idiogram and variation nuclei
with 28, 26 and 22 chromosomes and the normal aumber with altered karyotype respectively.

{16) D. sanderiane Hort. (2n==32):

The normal somatic nuclei of this species have been found to contain thirty-two
chromosomes.  Size difference is present amongst them, which ranges ﬁom 1-50 p to
390 1 approximately.
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The karyotype of this species may be represented as 2B, 2D, 4], 6L, 8M, 10N. Of:
these, four chromosomes bear secondary constrictions. .
A detailed study of the karyotype shows the presence of the following types of chromosomes (Figs. 68 & 69) ;.
1. Two pairs of long chromosemes, of which one is 6f B type and the other of D type.
2. Two pairs of medium-sized chramosomes of I type.
3. Seven pairs of short chromosomes, of which three are of L and four of M type,
4. Tive pairs of very short chromosomes of N type.

In addition to the normal chromosome complements deseribed above, somatic

nuclei with varying number of chromosomes such as thirty-eight and eighteen have
also been noticed (Figs. 70 & 71).
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Figs. 68-71. D. sanderiana (2n=32)—normal somatic metaphase, idiogram and variation nuclel with
38 and 18 chromosomes respectively.

(17) D. shephardi (a horticultural species) (2n=30):

“The normal somatic nuclei of this species have been found to contain thirty chromo-
somes. Size difference is present ammongst them, which ranges from 130 & to 4-00 ®
approximately. ) _

In short, the kar’yo‘typé: may be represented as 2D, 2G, 19f, 2L, 10M, 4N. Of
these, four chromosomes bear secondary constrictions.

A detailed study of the karyotype of this species shows the presence of the following chromosome types
(Figs. 72 & 78):
- Two pairs of long chromosomes, one of D and the other of G type.
Five pairs of medium-sized chromosomes of | type.
Six pairs of short chromosomes of which one pair is of L and five pairs of M type.
Two pairs of very short chromesomes of N type.

No variation in the number of chromosomes in somatic nuclei has been noticed

in this species. '

o

e

(18) D. splendens Hort. (2n=30):

The normal somatic nuclei of this species have been found to contain thirty chromo-

somes.  Size difference is present amongst them, which ranges from 1-50 u to 3-50 p
approximately,
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“The karyotype of this species may be represented as 4D, 47, 10M, 12N. Of these,
! qu:r' chromosomes bear secendary constrictions,

0 detailed study of the karyotype shows the presence of the following chromesome ty
¢+ 1. Two pairs of long chromosomes of D type. :

9. Two pairs of medium-sized chromosemes aof | type.

3. Five palirs of short chromosomes of M type.

4. Six pairs of very short chromosomes of N type.

In addition to such a normal complement of thirty chromosoraes, somatic nuclei

number of chromosomes such as twenty-two have often been noticed

pes (Figs. 74 & 75):

with varying

"(Fig. 76).
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: Fig;s. 72 and 73. D. shephardii (2n=30)-—somatic metaphase and idiogram.
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Figs. 74-75. D, shlendens {(2e=30}—normal somatic metaphase, and idiogram.

(19) D. thalioides Hort, (2n=32):
The normal somatic nuclei have been found to contain thirty-two chromosomes.
Size difference is present amongst these chromosomes, which ranges from 1-67p to

3:30 p approximately. . ‘
The karyotype of this species may broadly be represented as 24, 2D, 8], 2K, 18N,

Of these, four chromosomes bear secondary constrictions.

A detailed study of the karyotype of this species shows the presence of the following types of chromosomes

(Figs. 77 & 78):
1. T'wo pairs of long chromosomes, one of A type and the other of D type.
7. Five pairs of medivm-sized chromasomes, four of J and one of &K type.
3. Nine pairs of very short chromosomes of N type.
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In addition to the normal complement of thirty-two chromosomes, described above,
somatic nuclel with varying number of chromosomes such as forty, thirty, twenty-six
and eight in root tip and stem tip have ofter heen noticed (Figs. 79 to 82).
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Fig. 76. D. splendens—Variation metaphase (2n=22). :
Figs. 77 to 82.  D. thalioides {Zn=>32)—normal sematic metaphase, idiogram and variation nuclei with
40, 30, 26 and 8 chromosomes. '

(20) D. vicloria Hort. (2n==28): }
The normal somatic complement has been found to contain twent'ymeight chromo
somes, Slight size difference is present amongst them, which ranges from 1-16 & t
4-30 . '
The karyotype of this species may broadly be 1ep1 esented as 28, 4D, 21, 4K 6j
6M, 4N. Of these four chremosemes bear secondary constrictipns.

A detaded study of the karyotype of this species shows the plescncc of the i'oiIowmg types of chromosome
(Figs. 83 & 84:: :
1. Four pairs of long chromosomes, of which one is of E, two of D and one of I type.
2. Tive pairs of medium-sized chromosomes, of which four are of K type and one ofj type.
3. Three pairs of short chromosomes of M type.
4. Two pairs of very short chromosomes of N type.
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" In addition to the nermal complement described above, somatic nuclel with varying

pamber of chromosomes such as fifty-five, thirty-eight, and twenty-two have often been

encountered (Figs. 85 to 87).

(21) D. voluta (a horticultural species} (2n="28}:

. The normal somatic nuclei of this species have been found to contain twenty-eight

hromosomes.  Size difference amongst them is present, which ranges from 150 p to

.8.75 u approximately.
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Figs. 83 1o 87. D. wigloria (2n=728)—normal somatic melaphase, idiogram and variation nucled with
55, 38 and 22 chromosomes respectively.

The karyotype of this species may broadly be rvepresented as 4D, 2F, 61, 6], 6M,
4N,  Of these chromosomes, six bear secondary constrictions.
A detailed study of the karyotype shows the presence of the following chromosome types (I'igs. 88 & 89):
1. Six pairs of long chrernosomes, of which one is of ¥ type, three of I type and two of D type.
2. Three pairs of medium-sized chromosemes of J type.
3. Three pairs of short chiromosemes of M type.
4. Two pairs of very short chromosomes of I type.

(@3]



68 Clromosomes of Dracaena

In addition to the normal complement described ahove, somatic nuclei with varying:
number of chromosomes such as fifty-four, forty, thirty-four, twenty-two and twelve’
have alse been recorded {Figs. 90 to 95). '

95

Figs. 88 t0 95. D. woluta (2n=28)—normal somatic metaphase, idiogram and varfation nuclei witl
54, 40, 34, 22 and 12 chromosomes respectively,

Disqussion

L. Different ssries of chromoseme numbers in the genus Dracaena :

Previous work on different species of Dracaens indicates thirty-eight as the low
chromosome number so far reported in the genus (ride Darlington and Wylie, 195
Of the nine species cytologically recorded five show the chromosome number as thirt
eight (McKelvey and Sax, 1935; Whitaker, 1934; Sato, 1933, 1942, Bowden, 1940). Of
the rest, one is characterised by thirty-nine chromosormes, one by forty and the other tv

by one hundred and fourteen chromosomes (Sato, 1935, 1942). The last two recor

have been comsidered by Sato (1935) to represent the approximate number, It
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interesting that in D. fragrans Whitaker (1934) recorded thirty-eight chromosomes,
:Wllel‘eas‘ in the same species Guard and Hobbs (1941) recorded forty-twe chromosomes.
The discrepancies reported obviously indicate the presence of chromosomal biotypes

“in a species.

_:On the basis of the previous literature alone it appears that nineteen is possibly the
_".'b:asic number of chromosomes from which all other types have been derived. This is
‘mainly based on the fact that in a majority of the species the 2n chromosome numiber -

> has been found to be thirty-eight. Further as thirty-eight and forty-two chromosomes
: have heen found in the same individual, apparently it seems that complements of forty-
“two chromosemes are derivatives of those with thirty-eight chromosomes. If that be
.._.':Ithﬂ case, then the thirty-nine and forty chromosomes too noted In other species may be

" derivatives of the same.

. The present investigation on twenty-one species of Dracagna shows on the other
“hand the occwrrence of very different chromosome numbers in .different species of
“othe genus. Further the lowest chromosome number noted here is 2n=16 in D.
; .j__.]z:oakeriana. Of these twenty-one species, D, ihalioides was previously investigated by
~ Sato (1942) and. in individuals studied by him forty chromosomes were observed.
:"_-'The present wark on the other hand records thirty-two chiromosomes in individuals

. growing here. .
It has already been pointed out that widely different chromosome numbers have been
~recorded in different species in the preceding fext. 'On the basis of chromosome num-
: ber, for the sake of convenience, these species can be divided under different categories.
In six species namely D. woluta, D. vicloria, D. AMrs. Hoskins, D. goldicana, D. nore
“woodensis, and D. godseffiana, chromosome numbers which are multiples of seven have
- been recorded. The chromosome numbers of these species are 2n=28, 28, 28, 42, 42
.and 84 respectively. This-series can therefore be regarded as comprised of at least

those species starting with a hasic set of seven chromosomes.

Next come under discussion those species which show muldtiples of eight chromo-
somes in their complements. The representatives of this series are [). hookeriana
(2u=16), D. sanderiana (2n=232), D. thalivides {2n=32), D. hendersonsi {In=37) and
D. hendersonii sport (2n==32). D. hookeriana is the species where the lowest chromosome
nurmber in the genus Dracagna has been recorded.
 Another line is represented by species like D. baptistii (2n==20, 403, D. gayii (2n.=30),

. D. melalliica (2n=30}, D. nigro-rubra (Yn=30), D. shephardi (Z2n=30}, D. splendens
" {(2n=30) and D. argsnieo-siriata (2n=4%0, 34) in which the chromosome numbers are
multiples of ten.

Similarly a series with scventeen chromosomes in the haploid sct is represented by -
three species, namely D. albicans, 1. chelsonti and D. argenleo-striala with 2n=34 chromo-
SO1es.

Though D. barropei is the only species studied here showing Zn=38 chromoesomes,
chromosome numbers with multiples of nineteen have been reported by a number of
authors as already mentioned. Therefore it can be assumed that the line with nineteen
chromosomes 1o the haploid set is represented in a number of species.
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Clertain limitations are however needful in asswming lines with different chromosome -
numbers in the basic series so far studied and outlined above. For example, D. thalivides,
as it shows 2n=32 chromosomes in the individual studied here, has been included
within the series where species are characterized by chromosome complements with -
multiples of cight.  On the other hand Sato’s report (1642) of forty chromosomes in -
the same species naturally brings it into the series having chromosome numbers ag
muitiples of ten. Of course, the number forty may represent a pentaploid level of -
eight chromosomes constituting the basic complement. In any case, In view of the
fact that 2 lower chromosome number (that is 2n=3%7) than 20=40 has heen reported
in this species it has been included in the series with eight chromosomes in the basic
sct. It may be argued that forty chromosomes have Iater been dex ived from Zn==32
threugh numerical changes,

Similarly, 1t is difficult to state whether D. goldizana with 2n=42 chromosomes
should be included in the series showing multiples of seven or in that showing multiples’
of nineteen chromosomes, where both thirty-eight and forty-two chromosomes have.
been reported in . fragrans (Whitaker, 1934; Guard and Hohbs, 1941). But in
consideration of the fact that in no mdividual of 1. goldieana chromosome numbery’
other than forty-two have been observed, this has been included, in the present paper, )
in the line characterized by seven chromosemes in the haploid set,

2. Relationship between ihe different series so far outlined :

Tt must however be pointed out that the different series outlined above are not
entirely independent of each other, though no doubt each of them resembles 2 homo.
geneous assemblage. Every line is related to the other specially as regards their origin.”
At the first instance, this assumption is borne out by the fact that practically all
the species of Dracaena are characterized by karyotypes which have a good deal of
similarity with one another. Neo doubt karyotypic differences are there which can
easily account for specific differences.

Secondly the occurrence of biotypes with different chromosome numbers in the same
species (vide Table TV) gives further support to this assumption. It seems not un
likely that a particular number, being derived from another through aneuploidy, goes
on producing polyploid species in nature for a certain length of time. After a certain
lapse of period other such numerical changes in the series initiate another line which’
goes on producing new species through further polyploidy and other changes. In
that case polyploidy and aneuploidy seem to have played the most significant role ir
the evolution of different species of Dracaena. This statement does not necessarily
underrate in any way the role played by structural changes in speciation of Dracaena
as every species of this genus is characterized hy a distinct karyotype.

A glance at the histogram (Fig. 1) showing the total amount of chromatin matter
in length of diffevent species of Drasaena reveals a general homogeneity between al_l
these species.  The total amount is not often markedly different in one from the other
The differences that are often noted are to some extent due to the difference in chroma-
sorne number. In only one species, D. godseffiana, the total chromatin matter seenis
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Table Iil. Table showing the present and past reporis on chromosome numbers
of different species

. Chromosome no. Name of the Chromosome
Species & Varieties reporied by authors Year number reported by
previcus anthors present authers
(20) (2n)
D. albicans .. e — e 34
D. arborea .. 38 McKelvey & Sax 1935 —
D argentev-siriaia . e e —_ 34, 40
D. baptistiz .. — —_ —_ 20, 40
D. barronii .. — — — 38
D. cannacfolia . 114 Sato 1935 —
D. chelsonii .. — — — 34
D. congesta .. 114 Saio 1935 —
D. eylindrica .- 39 Sato 1942 -
D. deremensis . 38 Sato 1942 e
D, draco .. 38 Bowden 1940 —
D, fragrans .. 38 ‘Whitaker 1934 —
' 40 Guard & Hobbs 1941
D gayii .- — e — 30
D. godsgifiana .. — ’ e e 84
D. goldicana .. — — — 42
D, hendersonii .. — — — 32
D. hendersonii sport .. —_ — — 32
D. hookeriana . _ — e 16
D, AMrs. Hosking .. — — — 28
D. metallica .. — — — 30
D. nigro-rubra .. — — 30
D norwosdensis .. — — — 42
D. sanderiana .. — — — 32
D shephardii .. — _— — 30
D. splendens .. — —_ — 30
D, terminalis .. 38 Sato 1935 —
L. thaligides .. 40 Sate 1942 32
D). wictoria .. — e — 28
D. woluia . —— — - 28

to he markedly different from the rest.  But in this particular spectes, the chromosome
number too is very high, being 2n==54.

Astudy of their karyotype indicates general resembliance in gross morphology of the
chromosomes between different species. In all, fourleen general types of chromosomes
could be worked out, and every species is characterised by some of the types out of these
fourteen in total. The number of secondary constrictions too does not markedly vary,
and the range in number is from four to eight. As regards primary constric-
tions in all of them, these are mainly median, submedian and nearly subterminal
in position.

All these facts clearly suggest that the species of the genus Dracaena indeed represent
a homegeneous assemblage in which different series of chromosome numbers have heen
derived one from the gther, at certain stages of evolution,
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In gpite of the general resemblances in karyotype, minor differences in the details
of morphology of chromosomes can always be traced between one species and another -
{vide idiogram table). These small differences may account for species differences
and fully justify the status of all these taxonomic units as distinct species.

It may be recalled that in a few species such as D. nigro-rubra and 0. gadseffiang
chromosomes with supernumerary constrictions have been recorded. The presence
of these multiple constrictions brings further proof that structural changes of chromo-
somes have played a distinct role in the evolution of the species.

3. Means of Origin of Biolypes :
Tt has already been emphasized that in a number of species of Drasaena different
chromosome numbers have been reported in different individuals of the same species,

Table IV. Tuble showing the frequency of ‘normal’ and ‘variont’ number of chromosomes
wn different spectds

Species & Cihromosome Number of times The most frequently
varieties no. noticed per 100 occurring no,
plates
D. albizans - 34 100 ' 34
D. argenteostriata . 48 5 34 (or 40)
40 32
34 36
30 5
28 9
24 3
22 8
D, baptistii 40 41 40, 20
34
32 13
26 4
: 20 39
D, barronii 42 30 88
38 70
D. chelsonii 34 40 34
32 16 ,
30 15
26 28
D, gayii - 30 106G 30
D. godseffiana 84 {00 84
D. goldicana 68 10 42
42 a0
D. hendersonii 32 G5 32

35

]
g




A. K. Smarma & PrapHuLna CHaNDRA DATTA

Table IV. (Contd.)
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Species & Chromosome Number of times The most frequently
varieties no. noticed per 100 OCCUrTiRg No,
plates
. hendersonii sport 34 3
32 89 32
20 8
hookeriana 20 12
16 83 16
8 5
. “Adrs. Hoskins’ 38 35
31 5
28 50 28
18 16
. metallica 32 20
30 64 30
26 i6
. nigrg-rubra 50 15
50 60 30
20 25
. normosdensis 42 44 42
28 18
25 25
22 12
. sanderiana 38 i3
32 80 32
18 5
. shephardi 30 100 30
. splendens 30 75 30
: 22 25
. thalioides 40 4
32 76 32
30 4
26 12
8 4
. wicloria %] 9
38 20
28 60 28
22 11
. woluta 54 4
40 3
34 30 )
28 55 28
22 4
12 4
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that is, the existence of chromosomal biotypes is recorded. It is yet to be seen how far
these hiotypes have different ecological distributions, as noted in some other genera
(Banach, 1950; Leoncini, 1951; Love, 1954; Haskel, 1954; Janaki Ammal, 1957).

It is worthy of note that all the species of Dracaena are exclusively propagated through
vegetative means. Sexual propagation is ineffective as no viable seeds are produced .
and even flowering in practically all cases is scarcely noted. The spontaneous origin
of such chromosomal biotypes, therefore, needs some other explanation than sexual
reproduction. Reproduction through sexual means being ineflective, the latter cannot
naturally have contributed to the origin of biotypes.

In this connection, the chromosomal behaviour noted in the somatic tissue of all the
species of Drasaena is worth consideration. In all of them considerable variation in
the number and structure of chiromosomes has been recorded in the somatic tissue
(vide Table IV}, That is, in general, the somatic tissues represent a ciromosome mosats,
in which one particular number dominates, which is otherwise regarded as the normal |
2n number for the species.

The possibilities of such variation with regardsto speciation are immense, especially
in plants where sexual reproduction is obsolete. Recently such behaviour has been
recorded-in a large number of vegetatively reproducing plants where it has been found
to be a constant feature occurring in high frequency in all the individuals (Duncan, .
1945; Vaarama, 1949; Sachs, 1952; Snoad, 1954 ; Sharma and Bal, 1954; Sharma and
Das, 1954; Sharma and Bhattacharyya, 1936; Mookerjea, 1955a & b, 1956). Even
cases have been brought forward where a particular chromosome complement present
as one of the variations in one taxonomic variety, resembles exactly the normal karye- -
type for another allied variety (Sharma and Das, 1954), cbvicusly suggesting the origin
of the latter from the former through vegetative reproduction.  On the basis of 2 number
of such evidences, it has therefore been claimed (Sharma, 1956) that in plants where
sexual reproduction is ineffective, such variant nuclei take part in the formation of the ¢
new daughter shoots, which gradually give rise to new individuals on being detached
from the mother plant,  Such individuals thus become different in chromosome consti
tution from the originél variety. This method provides them with a new and effective
means of speciation, not being dependent on the complex process of sexual reproduction
and fertilization. _

Tn Drasasna too a large number of karyotypic variations in the same somatic tissue
has been recorded; and coincident with this phenomenon, a large number of chromo-
somal biotypes are present in some species. Further, within the same genus, different;

chromosome numbers have been recorded in a number of species.  Tn the absence of
the sexual method. of reproduction all these facts can easily be explained if it is con-
sidered that cells showing such somatic mutations, or rather the variant nuclei, ente
" into the formation of the new daughter shoots and thus contribute to the origin of nev
individuals with different gencmic constitution. This statement is further substan
tiated by the fact that in the stem tip too, variation in number in a high frequency
has been noted. Speciation in Dracaene therefore scems to be aided to a large

extent by its vegetative means of reproduction,
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SUMMARY

ctailed study of the structure and behaviour of chromosomes in the somatic tissue of
venty-one species of the genus Dracaena has been made and the “normal” chromosome
aumbers of all these species have heen reported for the first time in this paper.

The previcus and the present records suggest that most of the species possess a number
f chromosomal hiotypes. These biotypes mainly differ with respect o their chromo-

some numbers.

Relationship between species showing muitiples of different series of chromosome
numbers, viz. eight, ten, thirteen, seventeen and nineteen has been indicated.
= On the basis of the fact that a general resemblance in gross morphology of chromo-
ymes and similarity in total amount of chromatin length are present amongst different
species of the genus Dracaena, it has been suggested that the species of this genus re-
present a homogeneous assemblage in spite of the fact that incenstancy in chromosome
number is noted within a species.
©7. The different lines have mainly been assumed to have come out through continued
production of aneuploid numbers during evolution. The presence of a number of
“chromosomal bictypes indicates that such aneuploid numbers often arise.
> Minor differences in details of chromosome morphology, and the presence of super-
“pumerary constrictions in certain species, have been regarded as proving that structural

* changes of chromosomes have also played a distinct role in evolution of the species.
As the different species of Dracaena are propagated exclusively tﬁrough vegetative
- “means, the only explanation for the origin of biotypes which can be suggested is that
" the recorded variant nuclel enter into the formation of new daughter shoots from
‘which new individuals originate with different genomic constitutions. As flowers
“are scarcely noted and sexual reproduction is entirely ineffective with respect to propa-
"gation, this seems to be the only way through which speciation is effected here.
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