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INTRODUCT ION

— . o n i v o v o o it

Biennial bearing, i.e., alternate years cropping
of certain fruit plants is a problem of great economic
importance in commerical fruit growing orchards allover
the world. UDTrees which have acquired this biennial
rhythm carry a heavy crop in one year (called the Yon"
year) and followed by a little or no crop in the next
(the "off" year). The fruits of the "on" year tend to
be overcrowded, small and of poor quality while the few
fruits that are formed in an "off" year are usually

above normal size anu often relatively too large.

Bienniul bearing has been reported by several
workers in many Kinds of fruits. In A.R.E., it is
especially serious in mandarin trees throuzh it is also

serious in certain fruits of other tree Epecies.

This work was originally conducted to evaluate
possible causes for the alternate bearing phenomenon.
This study may shed more light on facing such phenomenon
from the academic and applicution points of view. Thusg,
the nutritional status of the "Balady" mandarin tree
(macro & micro elements and charbohydrates), beside the
endogenous hormonsg content during the period of Tlower

formation was studied.
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In addition, the effect of ringing and defoliation
of shoots and GA3 applicution on the flowering percentage

anu bearing behaviour was also investigated.
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S — T S . S b {nkls it g ol T o 2ot S iy it

1. Factors Affecting the Beuring Habits of "Balady"

I I T T e o W i s AU st s s Ao ks vt S e s g, A s e o e o e R ok e A o o e o
——_._—-.--—_..._-——______..-.—_‘._..—————_—_—_....—-—-u-.———_._

o T S T I TR At et S ikl ok ot e e e o . Bt g SR B . . v Mt e S Ui S g St Al o e i S S s
e e e e e e e e e e e e o o e o e it o ok ks 1t et o e T o o

Ve T D M S ks . R o o, S B T il s e S

The initiation of flower buds is the first step
in sexual reproduction. In most trees, this occurs during
the growing season preceding that in which flovering
occurs (Krower and Kozlowski 1960). The long periocd bet-
ween flower bud initiation and fruit set and seed produc-
tion means that unless cultural practices intended to
increase flowering anu seed production are applied in the
season, they will not affect flowering until the second
seagon after they were applied. Buban and Faust (1980)
mentioned that the ecological factorsana cultural practi-
ces affect the period of flower bud development and must
be taken into consideration. Similarly, El-Barkouky
(1985) reported that variation in the period of flower
bud initiatioﬁfmz; be caused by %iming of treatments,
weather conditions, vigour of trees, concentration of

spray material, varieties treated and other factors.

Torrisi (1952), indicated that flower bud differen
tiation in lemon had already started at the beginning of

January in the varieties "Monachello" and "Feminello",
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Fujita and Yagi (1955), in Japan working on 50 -
year old Satsoma orange trees, found that differentiation
of flower buds vas first observed on March 26 and coinci-
ded with bud burst., It is presumed that induction occur-
red during the week preceeding that date. In further
anatomical studies by the same authors (1956), similar to
those previously reported, flower bud differentiation in
Satsuma orange was first vieible on March 16, The period

of differentiation was longer than in the mrevious geason,

On the other hand, Tto et al., (1958) found that
blossom bud differentiation in "Unshiu" trees was first
séen in muterial collected on March 22n4,1956, and later
on March, 23ed in 1957, Following the start of meristema-
tic activity. However, flower bud differentiation in
"Navel" orange tree was noticed on January, 2lgt. Iwaski
et al., (1959), reported that flower bud differentiation
of Satsuma orange generally begins in the middle of
August and continues until the end of March. Moreover,
growth promoting factors such as sufficient nutrients and
high temperature inhibit initiation of the flower budsg,

but promote their further development,

Singh and Dhuria (1960), observed the first evide-
nce of flower bud differentiation in sweet Lime on January
28th, in 1958 and January 22nd, in 1959 with the commence-

ment of growth. Furthermore, the earlier flushes manifested
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8 higher percentage of differentiuted buus than thoge of
late flushes anu the apical buds more in number than the
lateral bude. Similar results were obtained by Randhawa
ana Chopra (1964), who found that the first evidence of
blossom bud differentiation in "Kaula" mandarin was
obgerved on January, 27th with the commencement of growth,
anu recommended that all cultural cperations aimed to
increase the bearing of mandarin, must be performed before
the growthiinitiated in the spring, i.e., before the

actual times blossom bud differentiation.

Furr and armstrong (1956), working on March grape-
fruit, found that the approximte percentage of buds in
which floral induction had occurred up to different dates
wag determined in large numbers of buds by ringing and
complete defoliation through December and by subsequently
recording the number of shoots that appeared on the trea-
ted branches in the following February. They added that
on trees with a normal crop, floral induction had gtarted
by the first of September and progressed at a slightly
increasing rate through December. "“On" trees from which
the fruits were removed in June, induction had gtarted by
early August and the percentage of buds that produced
flowering shoots increased mrkedly during fall and early
winter. The results suggested that the simple ringing

and defoliatiof method used in this study was apparently
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reliable and may be useful in obtaining information on

the time of flower bud induction in citrus.

Aylon and NMonselise (1960), mentioned that the
induction stimuli in the Shamouti "Jaffa" orange tree
were only little operative during November and December
but attained their maximum efficiency early in January.
loreover, the ''predifferentiation" stage could be detect-

ed by microscopic observations only in late January.

Gaffer (1962), studied flower bud induction in
"Navel", "Valencia" orange and "Balady" mandarin using
the ringing ana defoliation method., The results indicatw
ed that flower bud induction in the three experimented
varieties started early in august and September but at a
low rate, then increased with time till flowering period.
Furthermwore, the largest percentage of induction toock
place during the few months preceding the flowering
season. Monselise and Goldschmidt (1982) showed that
citrus flower induction in subtropical areas occurs during
the winter months (December to January) in the northern
hemisphere and flower formation continues uninterrupted
during the next 2 months until anthesis (mid-March to end
of April). This is the only flowering period in most

species under these conditionsg,
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