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Endogenous Cytokinin-like Substances and Carbohydrate
Fraction in the Excised Leaves of Kalanchoe
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Mature leaves of Kalanchoe excised from the designated internodes showed
an increase in the activity of cytokinins by 24 hr at the Ry region 0.0-0.1
and 0.3-0.4. The activity due to cytokinins was again noticed by 72 hr at
the Ry region 0.0-0.1 only. At 0, 48 and 96 hr this activity due to cyto-
kinins was very meagre. The total protein and starch contents decreased
from 0 to 72 hr with an increase in the content by 96 hr. The reducing sugars
exhibited peak levels at 48 hr and 96 hr, and the non-reducing sugars at

72 hr.
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Introduction

Kalanchoe is well known for its crassulacean
acid metabolism. Rapid development of
epiphyllus buds takes place on the margins
of excised mature leaves, while under normal
conditions the bud development occurs on
the intact leaves. The biochemical changes
leading to the development of the buds on
the leaf margins have not been studied so
far in relation to any of the native hormones.
However, studies on cytokinins which are
known in regulating bud initiation have been
studied extensively in a variety of tissues
(Kulaeva 1962, Mohammed 1980). We have
studied here the relative levels of cytokinins,
proteins and carbohydrates and their regu-
latory role in bud development.

Materials and Methods

The fully expanded leaves of Kalanchoe
daigramontiana, Hamet & Perrier were
detached from the 4th node of actively
growing stems by 4 PM and were maintained
under laboratory conditions at 28°CH4-2°C,
Sampling of leaves was done immediately
after harvest and subsequently at 24, 48,
72 and 96 hr intervals for various biochemical
estimations. Cytokinins were extracted
following the method of Van Staden and Nal
Brown (1978), and the extracts were
chromatographed in  iso-propanol-28 9,
ammonium hydroxide-water (10 : 1 : 1 v/v/v).
The chromatograms were air dried and
cut into 10 equal bits from the origin to the
front and the biological activity was

*Present address: Botany Department, V R College, Nellore 524001



104 C Venkataramaiah and K N Rao

determined by cucumber cotyledon greening
assay as described by Fletcher and
McCullagh (1971). Proteins were extracted by
the method of Thimann and Loos (1957)
and their content determined according to
the method of Lowry et al. (1951). Carbohy-
drates were extracted as per the technique
of Highkin and Frankel (1962), and reducing
sugars according to the method of Snell and
Snell (1957). Starch content was determined
according to the method outlined by
McCready et al. (1950).

Results and Discussion

Activity due to cytokinin like substances
was not significant at any of the Ry regions
at 0 hr (figure 1). However, by 24 hr there
was tremendous increase in cytokinin levels,
especially at Ry regions 0.0-0.1 and 0.3-0.4,
but at 48 hr there was a sudden decrease
of activity due to cytokinins to insignificant
levels. Again there was an abrupt peak in
the activity of cytokinin only at R 0.0-0.1
by 72 hr. However, slight increase in
activity of the cytokinins between Ry 0.8-0.9
has been maintained. Thus the activity
due to cytokinins was negligible at 0.0-0.1
and 0.3-0.4 by 96 hr. High levels of pro-
teins had been encountered at 0 hr which
then decreased gradually up to 72 hr

(figure 2B). However, there was little rise
in the levels of total proteins by 96 hr. The
reducing sugars gradually increased from O
to 48 hr, decreased by 72 hr and showed a
sudden increase to a maximum level by
96 hr (figure 2A). The non-reducing sugars
were higher at 0 hr and gradually decreased
by 48 hr. However, they showed an increase
by 72 hr again followed by a sudden decrease
by 96 hr (figure 2A). The starch content
was also high at 0 hr which almost reduced
to half by 72 hr followed by slight rise by
96 hr (figure 2B).

Low activity of cytokinin in the leaves
at 0 hr and their peak amounts in factor I
(0.0-0.1) and factor 1I (0.3-0.4) by 24 hr
might indicate abundant synthesis of
these substances by 24 hr after excision.
The sudden decrease by 48 hr might indicate
rapid removal of these substances soon
after the initiation of bud growth around
48 hr after leaf detachment. Highest
cytokinin activity during storage due to
factor I at 72 hr might be due to the fresh
synthesis of the factor I or by liberation
of the same from its bound form which
might have been involved in the develop-
ment of root tissue. Therefore, it was
deduced that there might be two cytokinins
factor I and factor II which were involved
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Figure 1 Cytokinins of Kalanchoe during storage
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Figure 2A. @ —@ Reducing sugars, o—o Non-
reducing sugars, 4 — a Total Sugars

in the initiation of buds, while, factor I
alone was responsible in root initiation soon
after a little lag period. The sharp decrease
in the content of starch from 0-72 hr was
correlated with consequent increase of
reducing sugars which had attained a peak
which preceeded by 48 hr and factor I of
cytokinins and the consequent development
of roots. The non-reducing sugars exhibited
a slight rise in their content along with
factor 1. This change in the carbohydrate
metabolism might have been organised by a
different set of regulators namely gibberel-
lins which might have been correlated
sequentially with the functions of cytokinins
during storage. The decrease in total pro-
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