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Introduction.

The observations which form the subject of. the present paper are
based Q11 the cytological study in Aloe vera, a common Liliaceous plant
growing wild in Ahmedabad. Several papers (2, 8, and 9) have been
published on the cytology of the Aloinae, but this particular species of
Aloe has not been worked out. A detailed account of the somatic and
reduction divisions would, therefore, be of some interest and the
present paper only gives an account of the somatic division, leaving
the description of the reduction division for a later communication.

Material and Method.

Collections of material were usually made between 12 a.m. and
1-30 p.m. on bright sunny days. The root-tips were either fixed 111
the field or from the plants kept 111 water in the laboratory for five to
seven days to induce the development of the roots.

The material was fixed in Allen’s modification of Bouin’s fluid (4).
To ensure quick penetration of the fixative, the air of the bottle was
pumped out by an exhaust pump. The time of fixation was between
two and three hours.

After fixation the material was gradually dehydrated with
alcohol, cleared with xylol and embedded with paraffin 52°. Sections
were cut at 9 to 1l microns and stained with Heidenhaiu s iron-alum
haematoxylin without any counterstain.

Observations.

The somatic divisions have been studied chiefly m the root-tips
and also in the premeiotic divisions of the archesporium and the walls
of the ovary and the thalamus.

Metaphase. It is convenient to begin with the metaphase stage
because the chromosomes are quite distinct and can easily be studied.
After the transverse breaking up of the spireme into segments or what
are now called the chromosomes, the spindle fibres begin to appear.
The origin of the spindle is not clearly observed ; but it appears that
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the chromosomes take up their position on the spindle very soon after
it is formed. The spindle is pointed at both the poles. When the
chromosomes are arranged on the equatorial plate of the lupolar
spindle some of them show a distinct longitudinal split (PI. I, Fig- 1)-

The number of the chromosomes at this stage is fourteen, and
these chromosomes are of unequal size eight large and six small.
Fig. 2 is a typical polar view of the metaphase and it is here that
we can see the full number of large and small chromosomes. There
seems to be some difference also in the size of the six small chromo-
somes. A typical large chromosome at this stage is more or less
straight or rod-shaped but in the polar view many of them have a
characteristic J-shaped appearance. The smaller chromosomes are
attached to the spindle fibres by one end but the orientation of the
larger chromosomes is not favourable at this stage for the observation
of the attachment of the spindle fibres. Frequently in the cells of
the wall of the ovary and the thalamus, the two sister chromosomes
twist upon each other at their ends attached to the spindle fibres at
the equatorial plate, while their free ends lie more or less in a plane
parallel to the spindle CPI. I, Fig. 3). _

The occurrence of constrictions at particular points in the
chromosomes is described by Mrs.Ferguson in the Aloinae (2), Frasei and
Snell in Viscia Faba (3), Newton in Galtonia (6) and Taylor in Gasteria
;UIld Aloe (8 and 9). There are two distinct types of constrictions m
itoe. There is a sub-terminal constriction at the point where the
spindle fibres are attached to the chromosomes. Such subterminal
constrictions are quite distinctly seen in the polar views of the
metaphase. Besides the subterminal constriction each of the long,
chromosomes shows many secondary constrictions on its entire
length, giving a characteristic beaded appearance to the chromosome
(PI. 1I,' Fig. 3). Such secondary constrictions are also described by
Newton (6) both at the somatic metaphase and anaphase in Galtonia.

phase.— Gradually the chromosomes get separated and pass
to the poles (PI. I, Fig. 4). At this stage, the long chromosomes look
thinner than at the metaphase. The chromosomes overlap one
another as they come closer and closer at the poles. Fig. 5 clearly
shows eight large and two small chromosomes at the lower pole.
Some ot the chromosomes show subterminal as well as secondary
constrictions. According to Taylor (8) one of the large pairs of
chromosomes, besides the subterminal constrictions, carry at their
distal ends small bodies called “ Satellites . In my preparations such
satellites are not observed. Mrs. Ferguson (2) also does not describe
such bodies. Though the chromosomes are of homogeneous structure
which may be due to the effect of the fixative, it is interesting to note
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occurs at this stage (PIl. I, Kgs- 15-18)- Distinct broad bands of
spireme are seen in various shapes and sizes.

condensation of the individual chromosomes, the spireme is either

suiral (PI. Il. Fig. 16) or forms a very irregular zigzag thiead. Some
of the spireme bands unite end to end (PI. Il, Fig. 17). The chromo-
somes which are scattered throughout the nuclear cavity often adhere
to one another by fine threads (Fig. 18). The nuclear membrane
soon disappears and the chromosomes come together and aftei being
straightened out arrange themselves on the equatorial
spindle which is bipolar appears in time and a typical
results.

plate. T >
metaphase

Summary.
The number of somatic chromosomes in Aloe vera is fourteen.
They are of unequal size—eight large and six small.

2. Each of the large chromosomes exhibits a sub-terminal con-
striction at its proximal end. They also possess secondaiy
constrictions on their lengths.
. Some of the chromosomes of the anaphase stage show a
longitudinal split.
Crystalline bodies are present in the nucleolus of the propliase
stage.

5. The spireme occasionally shows a Iongi_tudinal split.

4.
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Explanation of Plates.
All figures except 1-4 and 7 were drawn wuli the aid of the AH..
amera Lucida will. Leitz achromatic oil immersion i inch N. A I.]
N uyghenian ocular 5. Magnification about x 1260. Fi ures 1 4

an
~tli Leitz i inch Fluorite objective N. ‘\ 07

" were dim
and ocuiar 5. x 830.
Fig- 1. Eoot-tip; Metaphase.
n longitudinal split and also secondary constrictions.
2. Ovary; Metaphase polar view with eight large and six amall

Some of the chromosomes show

*ig.
chromosomes.

Fig. 3. Stamen ; Metaphase—showing the twisting of the chromo-
somes.

Fig. 4. Ovary ; late anaphase,
lig. 5. Stamen ; late anaphase.
Fig. 6. Ovary ; anaphase polar view.
. Stamen ; late telophase— chromosomes contracted.
Boot; late telophase—showing the aggregation of chromo-
somes.
Fig. 9. Boot; loosening of the confused mass of cHromosomes.
Fig. 10. Boot; reconstruction of the daughter nuclei.
I'i;. 11. Boot; early prophase.
Eig. 12. Root; prophase—nucleolus showing crystalline bodies.
mtig. 13. Root; nucleolus showing crystalline bodies.
Fig. 14. Stamen ; early spireme.
Figs. 15 & 16. Root; segmentation of the spireme.
Fig. 17. Stamen ; early chromosomes.
1-18. Root; newly formed chromosomes joined with one another
by fine threads.

lig.
Fig. 8.
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