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Abstract

Buds and leaves of Carob (Ceratonia siliqua 1.} contained four growth promoting substances
(Pl~P4) and one inhibitor ”l) al various stages of development. Buds from trees with Iruit contained
higher concentration of P2 (gibberellin-ike substance) compared to that of P3 (auxin-like). The con-
centration decreased as the leaves expanded and mature leaves had an insignificant amount of the
promotors. Buds from trees with fruit cgntained insignificant amount of growth promoting subs-
tances. Their concentration increased after about a month when buds started to sprout and then exhi-
bited a sudden decrease in mature leaves. This decrease was consistent with their counterparts from
the non fruit-bearing trees.

Concentration of the inhibitor was higher in buds and leaves from trees with fruit compared
to those without. Leaves from both types of trees exhibited a gradual increase in the inhibitor content
with leaf expansion. Mature and fully expanded leaves contained a significant amount of the inhibitor.
The delay in active growth and high inhibitor content in these vegetative organs from fruit-bearing
and non fruit-bearing trees is explained.

Introduction

Auxins and gibberellins are of wide occurrence in buds and leaves at different
developmental stages (Bentley, 1958 Humphries & Wheeler, 1963} and their production
is correlated with leaf expansion (Goodwin, 1937; Wetmore & lacobs, 1953; Wheeler,
1960). Majority of these reports esiablished the.presence of indoleacetic acid as the
principal naturally occurring auxin. In addition gibberellin-like substances have also been
reported from different species, either alone or in combination with the auxins.

The nature of growth regulating substances has been reported from reproductive
organs (Ilahi, 1979) and fruit of carob (Ceraronia siliqua 1..) at different stages of deve-
lopment (llahi & Vardar, 1974, 1976 a & b). In the present studies the nature and fevel of
growth regulatory substances from the leaves at different stages of development is des-
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cribed. Since carob does pot fruit after some years, a comparison has also been made of
the origin, behaviour and level of the regulatory substances in the leaves of fruit-bearing
and non fruit-bearing trees.

Materials and Methods

Collection of Plant Meterial: Buds and leaves were collected at different develop-
mental stages from carob  (Ceratonia siligua L.) growing in the campus of the Ege Uni-
versity, lzmir, Turkey. The weather is usually conducive for growth around the first week
of April and many pale coloured apical buds could be seen on the first day of April
in non-fruiting trees, while those on fruit-bearing are still dormant. The non-dormant and
dark green dormani buds could be differentiated from each other because the former
exhibited the linear growth and expansion of the accompanying leaves, while the later
did not. Five collections were made at different time intervals viz., (a) The apical buds:
those from non fruit-bearing trees were collected on first of April, while those from fruit-
bearing on April 1 and 5, respectively; 20 buds weighed tg. (b) Very young leaves with
small indistinguishable leaflets, about 1-2 cm in length were collected on April 7 from
non fruit-bearing trees and 10 leaves weighed lg. (¢) Pale brown leaves with distinguish-
able leaflets. about Yth their final size (cf 5-6 cm) were collected on April 15 and 3.5-4
leaves weighed 1g. (d) Leaves almost %th (cf 15-18 cm) or more of their final size and
bright green in colour, collected on April 21. A single leaf weighed 3g.(e) The yellow
almost  senesced leaves and ready to fall were collected 1owards the end of September
and probably were the leaves from the previous season. A single leal weighed more than
4g. The various developmental stages described could also be detected concurrently on
the same tree. The difference between the leaves {rom {ruit-bearing and non fruit-bearing
wrees was that the former attained a particular developmental stage somewhat later com-
pared to their counterparts from the non fruit-bearing trees. Moreover, the leaves in the
former case exhibited a relatively slow expansion.

Extraction:

Extraction procedure has been described by Ilahi & Vardar (1975). The presence
of gibberellin-like substances was confirmed by the procedure used by lahi & Vardar
(1976b). The vesidue left after acidic ether evaporation, always equivalent to lg fresh
weight in the case of buds and young leaves or a whole leal, where a single leal exceeded
1g, was applied to a Whatman No. 2 chromatographic paper. Chromatograpiy was carried
out in the dark with controlled temperature never exceeding 25+1°C, employing the
following solvent: isopropanol-25% NH, UH«][“iz@« 80: 10:10 (v/v). The chromatograms
were equiliberated for 10h before chromatogram development and the solvent front
allowed to travel a distance of about 40 cm from the origin. The chromatograms were
then cut into 10 equal pieces for bioassay. Wheat coleoptile test of Nitsch & Nitsch
(1956) was employed.
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Results:
Growth regulatory substances of leaves from trees withou! fruii;

Four growth promoting substances viz. P| at Rf 0.00-0.20, P, at 0.30-0.40, P, at
0.50-0.60 an@ P4 at 0.90-1.00 and an inhibitor, Elﬂ restricted to R{ 0.60-0.80 could be
observed (Fig. 1). The buds contained a negligible amount of P and Py, but a significant
amount of P, and P,. Especially P, was higher compared o all other promoting subs-
tances at this Reve opmcnta stage (?ﬁg la). The level of P, P, and Py decreased {Fig.1b)
in very young leaves {See Materials and Methods for expiamﬂon) In the leaves which had
attained Yth their final size, there was no change in the level of P,,. However, there was
a decrease in Py, but an increase in P, which was equal 1o its prevmus level {Fig. 1¢).
The level of B, decreased in leaves whlch had attained %th their final size, but not that of
P,. which mcreased considerably over all its previous levels and equalled the concentra-
tion of P, in the bud condition (Fig. 1d). Like P,, P, also attained a level higher to all its
previous levels. All the growth promoting substances exhibited a decline in mature,
yellow sencscent leaves (Fig. le).

The insignificant level of the inhibiting substance, I, . remained almost constant in
buds and leaves on their first and second stage of development. However, the level of the
inhibitor increased greatly in the leaves collected at the third developmental stage (Fig.
td). This level increased further in leaves which had senesced (Fig. 1¢).

Growth regulatory subsiances of leaves from trees with fruit:

The buds and leaves contained the same regulatory substances, having the same
Rfs as their counterparts, therefore they were named as P;-P, and . The buds collected
on Apul | contained an insignificant amount of P, and PS as compared to the buds from
trees without fruit (Fig. 2a). On the contrary, these buds coniained a significant amount
of P, . Incidently the substance P, in this case, too, was not present in significant concen-
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Iig. 2. Growth regulatory substances of leaves from trees with fruit of Ceraronia siliqua.

tration. All these substances exhibited the same level in buds collected 15 days later, i.e.
April 15. This picture was somewhat different in buds collected after a further lapss of 15
days. There was an increase in P, and P;. but these never attained a level like their coun-
terparts in buds form non fruit-bearing trees. Very young leaves collected on April 28 con-
tained a significant level of P, (Fig. 2b). The level of P2 decreased suddenly in leaves
which had atiained Y%th their ﬁnal size (Fig. 2¢). On the contrary, both P, and P, exhibi-
ted a significant increase. Except Pj, there was a decrease in the level of all promotmg
substances in leaves which had attained %th their final size, collected on May 10 (Fig. 2d).
Like their counterparts in leaves from non fruit-bearing trees, a reappearance of P; in
significant level was detected at this stage. There was a tremendous foss in the level of
P, and other promoting substances in mature senescent leaves (Fig. 2e).

The inhibiting substance, I,. was present at a significant level in buds (Fig. 2a).
This level was significantly higher in buds from non fruit-bearing trees. No significant
change occurred in the inhibitor level in leaves at various stages of development. However,
this level increased in mature senescent leaves (Fig. 2¢).

Discussion

Carob leaf development was, like the fruit, regulated by the same substances. Qur
previous studies (Ilahi & Vardar, 1974; 1976) indicated that P, might be accelerator “a”,
P, and P, a gibberellin- and auxin-like with the same Rfs as gibberellic acid (GA,) and
indoleacetic acid (IAA). while P 4 possibly a mixture of gibberellin- and auxin-like subs-
tances. The inhibitor (1 1 ) could be the “B-inhibitor” complex.

The level of these substances varied at various stages of development. Usually
there is a larger production of auxin during the enlargement of leaves of higher plants
which subsequently declines at maturity (Wetmore & Jacobs. 1955; Goodwin, 1937). In
carob leaves appreciable amount of the auxin-like substance at TAA Rl was detected at
the bud condition, which decreased as the leaves enlarged. P, exhibited a continuous in-
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crease from a lower level in buds to a maximum in leaves at their %th final stage. Even
this substance declined in mature leaves. However, P, present at a higher level in buds
from fruit-bearing trees, showed a decline like their counterparts from non fruit-bearing
trees. Similarly, Whightman (1976) demonstrated a close correlation between endogenous
levels of auxin-like substances in expanding tobacco leaves and their subsequent growth.

Leaf expansion in Phaseolus vulgaris was correlated with their gibberellin content
and the time of maximum gibberellin content coincided with the maximum growth rate
of primary leaves (Humphries & Wheeler, 1963). The maximum amount of gibberellin-
like substance was detected only during the bud stage in carob which gradually decreased
10 a trace in expanded mature leaves. These results agree with Lang (1960) who detected
gibberelling in young but not mature leaves of Hyoscymus niger. Humphries & Wheeler
(1964) reported production of maximum level of gibberellin-like substances in leaf pri-
mordia. Absence of P, at an appreciable level in buds from fruit-bearing trees could be
explained either due to the mobilizing effect of the young fruit or that these buds could
still be dormant under the influence of various internal and external factors. The second
possibility can not be considered appropriate as both the plants were growing at the same
locality under the same environmental conditions.

The inhibitor, [, like the catob fruit development (llahi & Vardar, 1975; 1976)
increased to its higher level in mature leaves from trees without fruit. The inhibitor was
higher and decreased only a little in buds and leaves atl various stages of development
from trees with fruit. Phillips & Wareing (1958) correlated leaf dormancy of Sycamore
sp., with maximum inhibitor content. Carob buds and leaves from fruit-bearing trees had
a higher level of the inhibitor, which possibly might have induced the dormancy and slow
growth rate of these organs.

Buds and leaves from trees without fruit exhibited active growth at the departure
of unfavourable growth conditions. This stage coincided with an increase in the level of
growth promoting substances concurrent with decrease in that of inhibitor. However,
the leaves from fruit-bearing trees behaved differently. The buds remained dormant for
a longer time compared to their counterparts. Furthermore, the growth promoting
substances did not attain the level of those from non fruit-bearing trees. In addition, the
inhibitor was present at a higher level in leaves and did not decrease appreciably in ex-
panding leaves. Humphries & Wheeler (1963) reported that leaf growth was inhibited by
the accompanying young leaves and flowers. This inhibitory influence could either be
hormonal or nutritional. Bud and leaf development in fruit-bearing carob trees might have
been either delayed by the mobilization effect of the young {ruit or the higher level of
the inhibitory substance or both the effects combined together. This phenomenon might
have been further supplemented by the lower level of growth promoting substances. The
leaves and buds from fruit-bearing trees exhibited active growth around the fourth week
of Aprl. At this time of the season carob fruit had attained more than % its final size
and weight (Tlahi & Vardar, 1976b)
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