Anvxacan Moxammao Caauo

HAYYHBLIL COMPYOHUK 2TIA8HO20 YNPABIEHUS HAYYHBIX CENbCKOXO03AUCHEEHHBIX
uccneooganuii. Llenmp Xomca Cupuu

Tennu I'accan

nepeuvlil HayuHblil PYK08ooumev, npogeccop xagheopwvt cadosoocmaa, gpaxyivmem
cenbcKo2o xo3aiicmea, ynugepcumem Anv-baac Cupus, 2. Xomc

Anvghozo Tanan

6MOpOIl HAYUHBLI PYKOBOOUMENb, €0yl HaAyuUHblil compyonuk Llenmpa

CebCKOX03AUCMBCHHBIX HAY4YHbIX uccneooeanuil 8 Xomce.

OINNIPEJAEJIEHUE YPOBHS 'NBBEPEJIJIMHA GA3 HA PA3HBIX
CTAIUAX T'OAOBOI'O HUKJIA POCTA JJisl COPTOB OJIMBOK
CYPAHU U IDBJIU U UX POJIb B AIBTEPHATUBHOM
IMNJIOJOHOEHUH
Annomanyusn: B uccredosanuu npogeoeno onuexkosulx oepesves uz Copanu, um 18
nem. Copma [[3671u 6 meuenue 08yx cenbCKoxo3atcmeennvix ce3onos (2017-2018 zz.),
(2018-2019 22.) wuccnedosanue nanpasieHo Ha oOnpeodeieHue YPOBHS 20PMOHA
euboepenuna GA3 8 mucmusx u n100ax Ha pasiudHbix 9Manax 20008020 YUKLA pocma,
ymooObl 3HAMb €20 pOoNb 6 YepedO8aHuu NI00OHOUIeHUs U e20 GIUSHUE Ha

mpancgopmayuio yeemeHus.

Tonyuennvie pe3yromamsl NOKA3AMU UBMEHEHUE KOHYeHmpayuu 2ubbepeiiuna Ha
CMaousix pocma oaueko802o oepesa. Mvl obHapyicuiu, ymo cubbepeiiur NoCmeneHHo
ABHO YBENUUUBACTNCA NOCTIE 3A853bl6AHUS NI0008, NOKA A0PO He 3ameepoeem, umoobl
nocmenenHo ymenvuiamocs. Takum o6pazom, cpeoHssi KOHYeHmpayus 2uboepeiiuna 8
copme CypaHu 6 meyeHue ucciedyemblx ce30H08 Oblia Ha YPOBHE 3A653b18AHUSA NI0008

(157.49 ppm ), u ynpounenue siopa (213.21 ppm), 6 mo epems kax y copma J{361u oH
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ovin 6 y3nax (174,02 ppm), kocoa s0po 3ameepoeno (274.64 ppm). Imu pe3yromamol
noomaeepaHcoarom, Ymo 2ubbepeiiut 3HAYUMenNbHO Y8eIUYUICS NOCLE 0Ce0aHUsl 10008
u obpaszosanusn 3apooviua. Eco xonyenmpayus 6 /[301u Oviia Hamuo2o 6orvuie u
Konebnemcs uz 200a 8 200, Umo 00bsACHAem O00HY U3 NPUUUH €20 AlbMePHAMUBHOLL

Onopul.

KuarwueBsble caoBa: Onuexku, aibmepHamueHbvlil HNOOWUNHUK, KOJIUYECHBO

npoOOYKYUU.
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DETERMINATION LEVEL OF GIBBERELLIN GA3 IN VARIOUS

STAGES OF THE ANNUAL GROWTH CYCLE FOR THE SOURANI AND

DAEBLI OLIVE VARIETIES AND THEIR ROLE IN THE ALTERNATE

BEARING

Annotation: The study has conducted on 18-year-old olive trees of the Sourani.
Daebli varieties during two agricultural seasons (2017-2018), (2018-2019) the
research aims to determine the level of the hormone gibberellin GA3 in the leaves and
fruits in the various stages of the annual growth cycle to know its role in alternate

bearing and its effect on the flowering transformation.
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The obtained results showed the change of gibberellin concentration during the growth
stages of the olive tree. We found that the Gibberellin gradually increases clearly after
the fruit setting until the nucleus hardens to decrease progressively. Hence, the average
concentration of Gibberellin in the Sourani variety during the study seasons was at the
fruit setting (157.49 ppm ) and the hardening of the nucleus (213.21 ppm), while in the
Daebli variety, it was at the nodes (174.02 ppm), when the nucleus hardened (274.64
ppm). These results confirm that the Gibberellin increased significantly after the fruits
sitting and the formation of the embryo. Its concentration in Daebli was much more

and vibrate from year to year, which explains one of its Alternate bearing reasons.

Keywords: Olives, alternate bearing, hormone gibberellin, the production

quantity.
Introduction:

The olive tree is one of the oldest cultivated plant species, as oil and fruits
were used in trade by the Syrians 3000 years ago or more (Zohary, 1994), and it is
known as the tree of ancient civilizations. Archaeological excavations indicate that
the history of olives was linked to the account of the Mediterranean. Many scholars
believe that natural Syria was the first to know olive cultivation for six thousand
years B.C. (Rhizopoulou, 2007).

(Raya and Tilly, 2005) clarified that the olive tree has many economic and
nutritional benefits, as the fruits were used to extract oil or as table fruits in the form
of green or black olives in brine or saline solution, and the olives have a high
nutritional value and consist of (79.23%) water And (17.57%) oil, (2.19%) ash,
(1.16%) protein, traces of sugars and many mineral elements, especially sodium,
calcium and magnesium (Ismaili, 2016).

The quantity of olive tree production varies from year to year due to its

exposure to the phenomenon of fruit exchange or the so-called alternate bearing. The
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phenomenon of alternate bearing is the phenomenon of the irregular bearing of fruits
in olive trees during alternating years, so that olive trees give production in the year
of bearing fruits and a little of it in the following year. It is almost non-existent in the
absence of any climatic catastrophe. Comparing the years of bearing fruits and a few
years of bearing the fruits separately shows a disturbance in production. This
phenomenon does not suffer from olives only, but we find it in apple trees, pistachios,
peaches, oranges, lemons, coffee, almonds, pears, walnuts, and others (Chao, 2015).

(Kour et al., 2018) finds that the phenomenon of alternate bearing in trees of
15 years of age and older is more than trees that have recently started bearing and
bearing fruit and at the age of 3-5 years.

(David and Himelrick, 2014) studied the change in the concentration of
gibberellin GA3 in some varieties of olives (Olea europaea L.) during the stage of
flower differentiation and node formation and their effect on production. They found
that increasing the concentration of Gibberellin during the flowering differentiation
significantly reduces the appearance of flowering inflorescences and prevents the
nodes' formation. The gibberellins secreted in particular from the fruit embryo
increased dramatically after the decade. They limited the vegetative shoots' activity
on the fruitful branch, thus depriving the tree of the vegetative growth carried in the
next year, which caused a decrease in the next year's productivity. More precisely,
their study revealed that the secreted Gibberellin Of the fruits in the contract phase
and two weeks after the contract, one of the leading causes of the alternate bearing
phenomenon.

(Ulger et al., 1999) found it is possible to observe the activity of hormonal
substances of the type of gibberellins in the fruitful olive branches clearly in contrast
to the non-fruitful branches, leads to the assumption that the developing embryo

secretes these gibberellins in the olive fruit, hence the importance of Identifying and
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knowing the role of Gibberellin in the phenomenon of resistance and its effect on the
syphilis transformation of olive branches.

(Chao, 2015) conducted a study in California to find out the effect of
removing the fruits before the kernel's hardening in mid-April. It was found that it
contributed to giving profitable vegetative growth and increasing the number of
flowers in the following spring. In contrast, delay in removing the fruits until after
75 days of hardening of the kernel led to a decrease Significant growth in the
following year and a significant decrease in the number of flowers for the next
season, as (74%) of the buds failed to differentiate into flower buds.

(Pritsa and Voyiatzis, 2004) found that gibberellins are hormones that are
secreted from the newly developing fruit embryo and cause the reduction of the
flowering differentiation by up to (50%) and can almost wholly fail it by affecting
fertilization, the success of pollination, and the development of the vegetative and
flower buds.

(Lavee, 2007) showed the effect of Gibberellin, like other plant hormones,
depends on the timing of its secretion, the speed of its movement, its concentration,
and the duration of its stay within the plant tissues, especially in the vegetative and
flower buds.

He and Li (2013) said that Gibberellin affects the flowering process, inhibits
the flowering process, increases the relative proportions of male flowers, and has no
relation to the number of inflorescences.

(Al-Fozo et al., 2005) found that the process of flower thinning and treatment
with Gibberellin in the full flowering stage did not affect the percentage of flower
buds. In contrast, the process of thinning fruits at different dates then treatment with
Gibberellin from the stage of the contract until the stage of hardening of the core led
to a decrease in the percentage of flower buds. After two weeks of the nodes, we

found that Aldaebli led to a decrease in the percentage of flower buds in the nodal
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stage after two weeks and four weeks after the nodes, while no effect was observed
in both cultivars at the location of hardening of the nucleus. , Confirming that the
concentration of Gibberellin is variable during the tree's growth cycle and increases
after a decade.

(El-Nady et al., 2012) explained that Gibberellin plays an inhibitory role in
syphilis differentiation, through increased secretion from the fruit embryo, also
Increases its concentration in the buds, which causes an imbalance in other plant
hormones and defect the work of the two nucleic acids (R.N.A., D.N.A.), which
causes the failer of flower differentiation in the following year, and a small number
of fruits. Thus a decrease in production, and the plants enter into the phenomenon of
resistance.

(Garmendia et al., 2019) showed spraying Gibberellin plays a role in the
decrease in the number of flowering inflorescences, reduces the number of flowers
in the inflorescence, and changes the sexual ratio, especially when spraying coincides
with the date of secretion of Gibberellin from the fetus after the decade and until the

hardening of the core.
Research objectives: The research aims to determine the level of gibberellin GA3

in the various stages of the olive tree's annual growth cycle and its role in the

phenomenon of resistance, and its effect on the syphilis transformation.

Research materials and methods

First: The place of searching: The search was carried out on a farm in the village
of Al-Rabiah, which is 10 km to the west of the city of Homs, and the area is 487 meters
above sea level, and it is located at 45 longitudes and 36 north latitude. The
Mediterranean climate dominates the research area with cold rainy winters and hot, dry
summers. Rainfall begins at the end of September and early October, and the period of

rainy precipitation extends up to seven and a half months annually. The annual average
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of rainfall amounts to 410 mm annually, and the soil was characterized by its heavy

consistency Clayey, red-brown.

Second: Plant Material

The research was conducted on olive trees of 18 years old of the two local varieties
(Sourani and Daibili) planted in the village of Al-Rabiah, with dimensions (7 x 7 m)
and distributed in the field randomly, the service work for all trees of the two types are
identical (irrigation, fertilization, cultivation, pruning). The research's implementation
took two planting seasons: the first season (2017-2018) and the second season (2018-
2019).
1- The Sourani variety: It is considered one of the main Syrian varieties, it is dual-
purpose used for the production of oil and table and the percentage of oil in it is high
(28, 30%), its production is abundant, its tendency to tolerance is light (Zaghloula,
2000).

2- The Daibili variety: It is considered one of the main Syrian varieties, it is dual-
purpose, its oil content is (28%), it does not tolerate drought and frost, it has the
characteristic of severe resistance, its production is abundant during the bearing season
(Zaghloula, 2000).

Third: Research methods: The two agricultural seasons were carried out

according to the following steps.

1- Collection of plant samples: Plant samples (leaves and fruits) were collected from

trees of the Sourani and Daibli olive varieties.

2 - Cleaning and drying the plant samples: After obtaining the plant samples, they were

cleaned from dust and suspended dirt, washed, and dried.

3- Slicing of plant samples: The plant parts used in the research were cut into small

pieces and placed in suitable packages after weighing with a sensitive scale.
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4- The samples are soaked with the appropriate solvent (water).

5 - Filter the reliable parts and obtain the concentrated plant extract.

6- Preparation of a standard series of pure Gibberellin within a range of (10, 60 pg/ml).
7- Conducting a spectral scan of pure Gibberellin within a range of (200, 400 nm).

8- Measuring the absorbance of the prepared samples at the maximum wavelength of

each solvent.

After taking the plant samples, the level of the gibberellin readings was determined
using a Spectrophotometer on the following dates: The first sample was on (1/1/2018),
and until (12/31/2019), the plant samples totaling 24 samples were taken to the
laboratory to prepare Plant extract to quantify Gibberellin, that is, at a sample rate every
15 days.

Results and discussion

The aim of assessing the level of the hormone gibberellin in the olive tree for the two
studied cultivars is to know how the concentration changes (when it increases and when
it decreases) to understand the relationship between the shift in focus and the process
of flower differentiation, to prove or deny that Gibberellin secreted from the fruit
embryo inhibits the syphilis differentiation, which increases the resistance of the trees

Olives in the following year.

First: How to extract Gibberellin from the plant sample:

The extraction of Gibberellin from the plant sample of the two olive varieties (Surani
and Daibili) was studied, and its concentration was determined using a
spectrophotometer, as this method is called the molecular absorption method or the
quantitative method of UV-VIS spectroscopy using a (UV-VIS-Spectrophotometer) or
called the spectrophotometer (Tawfig, 2010). ).
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Second: Study the factors affecting the extraction process and determine the
concentration of Gibberellin using a spectrophotometer:

Before measuring the absorbance of solutions containing Gibberellin and determining
Its concentration, it is necessary first to study the factors affecting the extraction process
and choose the best conditions for this process, which are affected by several factors
illustrated in Figure (1), which also shows the stages of measuring Gibberellin using a

spectrophotometer:

’ Spectral study J —

Spectral scanning of pure
gibberellin

The type of solvent

’ Determine the maximum J AT 6 sallE:

wavelength

Preparation of a standard

series of pure gibberellin Extraction time

v

Type of vegetable portion

g S

9

Measurement of absorbance
of prepared samples

of pure gibberellin Extraction device

’ Calculate the concentration

Figure (1): Factors affecting gibberellin extraction and spectral study stages.

The factors affecting the extraction process were studied to reach the best conditions
and to study the effect of these conditions; it is necessary first to examine the dissolution
of pure Gibberellin and determine its pH level, check the type of solvent, its

concentration, and the time of extraction and the method of its effect.

2-1- Gibberellin dissolution: To choose the best solvent for the extraction process, it
was first necessary to study the dissolution of Gibberellin in the proposed solvents for

the study.
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Gibberellin's dissolution has been studied in different solvents such as water, methanol,

ethanol, chloroform, and n-Hexane. The results were as shown in table (1).

Table 1: Pure gibberellin degradation

Solvent water Ethanol

Methanol

Chloroform n-Hexane

Hemolytic dissolves in all | dissolves in all

proportions proportions

good dissolution | Weak dissolution | Not

dissolve

After the dissolution of pure Gibberellin was studied in the previous solvents, a

spectrophotometer was performed to determine the maximum wavelength of

Gibberellin in the used solvents. Table (2) shows the value of the ultimate wavelength

corresponding to each of the studied solvents. Figure (2) also shows the spectrum of

pure Gibberellin in water.

Table (2): The maximum wavelength of gibberellin corresponding to the used solvents.

Used Solvent

Maximum wavelength: Amax: nm

Water 256
alcoholic 257
Chloroform 276

n-Hexane -
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Figure 2: Pure gibberellin chromatogram
2-2 The pH of pure Gibberellin was determined by the digital pH scale (5.3).

2-3- To study the type and concentration of the solvent: A standard series was prepared from each

solvent:

A- Water: pure Gibberellin dissolves in distilled water in all proportions, so water is the best solvent
for Gibberellin and the most selective during the extraction process in our research and most similar
previous studies as well (Moradinezhad et al., 2020), where (A expresses absorbance, C is expressed

in concentration in ppm or pg / ml).

Table (3): Standard series using water

A C: pg/ mi
0.3704 10
0.5178 20
0.9366 40
1.4531 60
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B- Ethanol 10%: The second solvent used to study the type of solvent's effect
in the extraction process is an alcoholic solution (ethanol 10%). As we know,
ethanol is a well-dissolved proton polar solution for Gibberellin, and according
to reference studies such as (Tawfiq 2010), several alcohols can be used. To
extract Gibberellin from it: the propyl, isopropyl, methanol, and ethanol systems.
Our research relied on ethanol as a solvent in the extraction process, as it
dissolves Gibberellin in absolute ethanol and its comprehensive solutions in most
proportions. The effect of ethanol on both the concentration of Gibberellin
extracted and the selectivity of the extraction process was studied using three
concentrations of it:

(100% ethanol), (10% ethanol), (5% ethanol), and the relatively better 10%, as
shown in Figure (3), because the use of absolute ethanol reduced the selectivity
of the extraction process to increase the likelihood of dissolving unwanted

materials. (4) Standard series prepared in 10% ethanol.

Selectivity and concentration
of gibberellin

, J \ -~
— L . ﬁLJ‘l, Alcohol concentration
0% 5%

100% 1

[ - ] The selectivity of the extraction process

b

\ I Concentration of gibberellin

Figure 3: The relationship of alcohol concentration and selectivity

Table (4): Standard series prepared in 10% Ethanol
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C: mgr/l 0.00325 0.00531 0.00727 0.00955

A 0.135 0.261 0.36208 0.48865

C- Chloroform: The third solvent chosen for the study is chloroform, which is
considered one of the right polarity sweeteners. In this paper, the reason for selecting
chloroform is to study the effect of organic solvents on 1- The extraction process. 2-

Gibberellin extract concentration. 3- The selectivity of the extraction process.

It was accomplished in two ways, according to Figure 4:

( Treating gibberellin with W ( Treating gibberellin with W
water chloroform

N/ ¥
( Extraction with chloroform W ( Weak dissolution ]
/ "l ‘\V/
L - It dissolves only by
( Bottom | Upper watery adding the solubility
chloroform | L enhancer

[ It does not contain 1
gibberellin

Figure 4: Study of the effect of chloroform on the extraction process

Therefore, according to Figure (4), it is not preferable to use chloroform to extract and
quantify the amount of Gibberellin because pure Gibberellin is not dissolved into
chloroform solubility increases with the presence of solubility enhancers such as

Tween.

D- n-Hexane: It is considered a non-polar organic sweetener; pure Gibberellin is never

dissolved in the n-Hexane, so a standard series was not present in the two hexane
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regimes. Some organic compounds that are dissolved only in the n-Hexane are

extracted, which may be removed with Gibberellin later)

As this was done through the following: a comparison was made among three samples

that were studied under the same conditions, namely:

1- Samples extracted with n-Hexane only.

2- Samples extracted with water.

3- Samples extracted hexane and then water, respectively.

The absorbance corresponding to the three samples was recorded at the same

wavelength.

Table (5): Study of the effect of the n-Hexane solvent on the extraction process

Conditions Amax =256 nm m=5.044 g, V=50 ml,
Solvent n-Hexane water alcoholic10% || Water after n-
Hexane
Absorbance A ||- 0.355 0.441 0.350

Where it is noticed from the table (5) that the absorbance of the aqueous extract after
adding the two hexane regimens is very close if it is not used, so there is no need to

perform the extraction process with it.
2-4- Study the effect of the extraction period (extraction time).

Several experiments were conducted for several samples of the Sourani and Daibili
olive varieties during different periods to study the effect of the soaking time
(extraction) by measuring the absorbance of the extracted solutions over time, as it was
observed that the wet time (extraction time) the plant samples increased, the color

intensity gradually increased for the extract. It was also observed that the concentration
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increased relatively with time. Still, on the other hand, the extraction process's
selectivity decreased, as with the increase in the extraction time, the relative dissolution
of some unwanted compounds increased. It is shown in Figures (5 and 6), where it is
clear that the increase in the extracted concentration increases with the increase in the

extraction period.

Figure (5): Increasing the color intensity of the extracted solutions with increasing time

Time, Hour  Study the relationship of concentrations with time

180 168
160
140
120
100
80 72
60 48
40 24
HEER O | G &
o | A
1 2 3 4 5 & 7 8
C.ug/ml

B concentrations E Time

Figure 6: The relationship between concentration and extraction duration
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-5- Study the effect of the type of plant part extracted:

The comparison was made on three extracts of Gibberellin: fruit extract, leaf extract,
and fruit and leaf extract. It was found that the largest concentration of Gibberellin in

the two studied cultivars was in fruits and then leaves.

2-6- Study the effect of the extraction method:

A comparison between the two extraction methods using the traditional way (soaking
process) and extraction using an ultrasound device was made on several plant samples

for the two varieties as follows:

The extraction mixtures were placed in an ultrasound device simultaneously as the
varieties were soaked traditionally. A slight increase in the concentration of Gibberellin
extracted using ultrasound was observed. When comparing two solutions: the first time
was placed with an ultrasound device (6 hours) and another solution soaked for ten
hours, it was noticed that the solution placed inside the ultrasound gave a relatively
higher concentration, which is shown in Table (6). The ultrasound extraction method

was about 4 hours shorter, and its selectivity was better than the traditional way.

Although the improvement is slight with the use of the ultrasound machine, this type

of device could have a large role in future extraction research.
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Table (6): Comparison between the conventional extraction method and sound waves

Variety Extraction method

Sourani
Daebli

Thus, after studying the factors affecting the process of extracting Gibberellin from
plant samples, we can reach the optimal conditions for the extraction process, which

are represented by the stages shown in Figure (7):

Adding water or alcohol
solution for (6-10) hours

Filtration of solid parts

Measuring the acidity of the

gy — resulting extract
\ Adding chloroform in three

batches

Neglects the organic phase
(solvent)

Collect the resulting aqueous
extracts

Figure 7: Optimal gibberellin extraction method

To ensure that the extracts of the plant samples contained Gibberellin, this was done in

two ways:

1- A comparison was made between the spectra recorded on the spectrophotometer with
the pure gibberellin spectrum, as it is noticed that they correspond in large proportions

as in Figures (8 and 9).
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Figure (8): Comparison of pure gibberellin spectrum with gibberellin spectrum in Sourani cultivar
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Figure (9): Comparison of pure gibberellin spectrum with gibberellin spectrum in Daebli cultivar

2- Thin layer chromatography method: After obtaining the extracts containing

Gibberellin, the extraction solvent was evaporated, and then the samples were dissolved

with ethanol, and the samples were carried on thin-layer chromatographic sheets using

a cliff plate: which are two different solvents in polarity, and the plate containing the

compound to be tested is placed inside a chamber The escapement, in which the mobile

phase pulls the components of this substance upward, and its components are separated
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according to their polarity, and the most polar is at the top and the least at the bottom
(Hassan, 2000).

Table (7) shows the change in the level of the hormone gibberellin in the trees of the
Sourani and Daibili olive varieties during the annual growth cycle of the seasons (2017-
2018) and (2018-2019).

Table (7): The concentration of gibberellin hormone (ppm) changed in the trees of the Sourani and
Daibili olive varieties during the annual growth cycle of the seasons (2017-2018) and (2019-2018).

The growth Dl

phases Average Average

Floral induction | 1/1 68.38 98.30 83.34 39.12 55.33 47.22
15/1 68.54 103.28 | 85.92 47.69 66.08 56.89
1/2 82.08 108.44 | 95.26 52.10 66.87 59.49
15/2 97.71 113.32 | 105.52 | 63.21 77.41 70.31
1/3 99.04 115.01 | 107.03 | 63.98 88.55 76.27
15/3 99.97 128.82 | 114.40 | 67.58 95.25 81.42
1/4 104.58 | 129.16 | 116.87 | 79.15 95.64 87.40
Flowering 15/4 115.80 | 152.27 | 134.04 | 89.78 104.28 | 97.03
1/5 12936 | 157.71 | 143.54 | 95.10 108.50 | 101.8
Flowers opening | 15/5 148.51 166.39 | 15745 |101.44 | 115.00 | 108.22
1/6 155.58 | 192.46 |174.02 | 149.17 | 165.81 | 157.49
15/6 186.77 | 195.70 | 191.24 | 17498 | 187.76 | 181.37
Fruit growth 1/7 196.46 | 265.29 |230.88 | 18891 |196.27 | 192.59
15/7 199.59 | 272.12 | 23586 | 197.15 |200.69 | 198.92
Hardening of the | 1/8 228.25 |318.08 |273.17 |205.78 |212.37 |209.08
core 15/8 235.78 | 313.50 |274.64 |210.47 |215.94 |213.21
1/9 196.29 | 265.36 |230.83 |178.14 | 175.26 | 176.7
Fruit ripening 15/9 152.10 |212.11 | 182.11 | 113.84 | 13945 | 126.64
1/10 144.09 | 17497 | 159.53 | 104.22 | 117.37 | 110.80

Floral

differentiation

Fruit set
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Picking 15/10 | 145.37 | 164.80 | 155.09 |100.87 | 104.18 | 102.53
1/11 138.16 | 157.29 | 147.73 | 98.98 92.37 95.68
15/11 | 119.59 | 130.37 | 12498 |98.74 92.62 95.68
1/12 11433 | 109.43 | 111.88 | 75.96 89.34 82.65
15/12 | 103.70 | 94.58 99.14 61.19 65.67 63.43

Relative rest

The statistical analysis of table (7) showed that the concentration of Gibberellin inside
the olive tree changed for both varieties from the beginning of the growing season to
the end. It was found that Gibberellin increases clearly with the beginning of the decade
and the formation of the embryo, and this is in agreement with (Rademacher, 2000)
who confirmed that the plant produces Gibberellin By the fruit and seed embryo, it
secretes it and moves in all directions to act on the target organ to be either an inhibitor
or a tonic depending on the concentration of Gibberellin, the timing of the effect and
the type of physiological process that affects it, it may be a stimulant for a revolution
in a particular organ in the plant and an inhibitor for another function in another organ
and its concentration increases after The nodes reach a high level, only to return to
gradually diminish. In olives, for example, the concentration begins to decline after the

hardening of the fruit core.

It is noticed that the concentration of Gibberellin in the two cultivars after reaching
its peak in the period of hardening of the nucleus returns to gradually decrease
according to the stage of growth, as it reached (ppm 213.21) in the middle of August.
It was at the cultivar Daibili higher, going (ppm 274.64) in the same period. Its
concentration does not exist in the plant even after the embryo stops excreting it because
there remains a residual trace. It is clear that its attention changes continuously during
the annual growth cycle of the plant, and this is what they showed (Al-Bamarny and
Abdulrahman, 2018) when they concluded that Gibberellin is a necessary plant

hormone in The plant is due to the success of various physiological processes and its
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concentration changes in proportion to achieving balance with other hormones to

contribute to the success of different growth stages.

After the decade, the concentration of Gibberellin began to increase dramatically,
reaching its highest value in the stage of hardening of the nucleus and then stabilizing
a period of time (about 10, 15 days) and then returning to decrease again to the end of
the annual growth cycle of the olives, and this is in agreement with (Lenahan et al. .,
2006) which showed that the concentration of Gibberellin inside the plant changes
during the stages of plant growth, where its concentration is low in the winter and
results from the residual effect of the development of the past year, and the secretion
begins after the decade from the fruit embryo and gradually increases until the stage of
hardening of the kernel and reaches its peak and returns to its concentration after This
is confirmed by the delay in reaping the fruits and the length of their survival on the
tree after maturity, which leads to an increase in the residual effect of gibberellins on
the plant in general and in the buds in particular, which causes a decrease in flowers in

the following year.

If we conducted a comparison between the average concentration of Gibberellin in
the two studied seasons for the two studied cultivars, we found that the concentration
of Gibberellin in the Daibili cultivar is higher than the Sourani cultivar, as shown in
Figure (10), and this is related to the genetic characteristics of each variety. We find
that in the Daibli cultivar, there is a clear difference in concentration. Between one
season and another at the same time, while we find that the concentration is almost
equal between the two seasons of the study of the Sourani cultivar, and it can be
concluded that one of the reasons causing the strict tolerance of the Daibili cultivar is

the high concentration of Gibberellin which inhibits the syphilis differentiation.

We find from the table (7) that the level of Gibberellin in the 2018 season is the

lowest, which allowed differentiating better and this reflected positively on production,
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and this is in agreement with (Al-khattab, 2017) when he emphasized that one of the
most important reasons for the failure of the syphilis differentiation in olives and the
occurrence The resistance from year to year is Gibberellin secreted from the fruit
embryo, as it inhibits the flowering differentiation and reduces the percentage of flower
buds, hence the importance of the embryo sabotage and fruit thinning treatments to
reduce its inhibitory effect and regulate the action of other plant hormones that

contribute to the increase of flowering buds open.

300
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100
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0 2 4 6 B 10 12 14
Months of the year

Sourani Dasbl

Figure (10): Gibberellin concentration in the Sourani and Daebli olive varieties for the (2017-2018)

and (2018-2019) seasons.

The secreted Gibberellin moves from the fruit embryo in all directions slowly within
the branch or the expulsion itself. It does not move from one branch to another as it is
a polar compound and is characterized by its local effect on the target organ only. A
cumulative increase in its concentration in the plant occurs. When it moves to the target
organ, a hormonal and physiological imbalance occurs with the organ's function, and

this is what happens in buds, inflorescences, and flowers (Domingos et al., 2016).
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Conclusions

Through the findings in the research "Determining the level of the gibberellin
hormone in the various annual growth stages of the trees of the Sourani and Daibili

olive varieties and its role in the alternate bearing phenomenon," it was found that:

1- Gibberellin changes its concentration inside the olive tree and rises to its highest

value during the kernel's hardening, gradually decreasing.

2- Delay in reaping fruits after ripening increases the concentration of remaining

Gibberellin and reduces flowers in the following year.

3- The high concentration of Gibberellin in the Daibili cultivar made it more resistant
to the Sourani cultivar, especially at the beginning of the nucleus's hardening, which

confirms that the fruit embryo is the source of the increase of Gibberellin.

Recommendations

The fruit thinning procedure in the abundant bearing year in June alleviates the effect

of Gibberellin produced by the fruits, thus reducing the alternate bearing.
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