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Abstract

A factorial experiment was conducted according to The Randomized Complete Block Design (RCBD) in a private
nursery in the north of Babil Governorate / Sadat district of India to know the effect of the cultivars(Manzanillo and
Bashiqa) with a symbol (A1, A2) and three dates for planting cuttings (15 T2, 15 K1, 15 K2) and a symbol for them
(T1, T2, T3) and some chemical treatments which are the control treatment (distilled water), growth regulator IBA
(4000 mg.L1), ascorbic acid (AsA) (750 mg.L1), sucrose (60 g.L-1) 1) 100% honey, Licorice root extract (6 g.L1),
combination (IBA + licorice root extract + ascorbic acid), combination (honey + ascorbic acid + licorice root extract)
and their symbol (CO, C1, C2, C3, C4, C5, C6, C7) respectively in the rooting and growth of the olive cuttings, and after
the end of the experiment, the results were as follows: Manzanillo cultivar, first date, and treatment (A1T2C6) were
excelled in most of the studied traits.
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Introduction

Olea europaea L. (Olive) is one of the subtropical
fruits that are sustainable and perennial for
hundreds of years. It belongs to the olive family
Oleaceae, which contains about 30 genera,
including the genus Olea, which includes 35
species, including olive, which is the only type with
economic importance, where it gives fruits suitable
for human use in pickling and oil extraction (Lanza,
2011). Olive oil, which is one of the best types of
vegetable oils in the diet of diabetics, can be used as
it helps to represent fats in the liver, as well as
added to some mixtures to treat burns, especially
first-degree burns (Rahmani et al, 2014). The
vegetative propagation of commercial olive
cultivars is the best method for producing seedlings
using cuttings of various types. The semi-woody
stem cuttings are one of the most common types of
cuttings used in the propagation of different olive
varieties on a commercial scale due to the
possibility of processing them in large numbers and
producing them economically (Farahani et al,
2011)and that some olive varieties are easy to root,
and others are difficult to root, and that the ability
to root the cuttings and its success is affected by

several factors, including the date of taking the
cuttings, temperature and relative humidity. This
method is one of the best methods of economically
propagating olives, and the resulting trees are
characterized by being more robust, fruitful and
faster growing. The low rooting rate of the cuttings
is one of the main obstacles facing this method
(Murat, 2016). To improve the rooting rate, the
bases of the cuttings are treated with rooting
promoters, as studies have confirmed that treating
the bases of the olive cuttings with substances that
encourage rooting, such as auxins and some
phenolic compounds, gave the highest rooting rate.

The success rate of rooting cuttings varies
according to the dates of processing them from the
mother trees, due to the difference in their content
of internal hormones, nutrients, growth stimulants
and factors auxiliary to rooting (Hijri et al., 2002).
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Materials and Methods

The factorial experiment was conducted according
to The completely randomized design (CRD) in a
private nursery in Sadat Al-Hindiya district, north
of Babylon province, latitude 32.68516 and length
44.33301 during the growing season -2020-2021.
To study the effect of three planting dates
(November 15, December 15, January 15) and
which are symbolized by (T1, T2, T3) respectively
and eight chemical treatments which are the
control treatment (distilled water), the growth
regulator IBA (4000 mg..L-1). Ascorbic acid (AsA)
(750 mg.L1), sucrose (60 g.L1), honey 100%,
licorice root extract (6 g..L-1), combination (IBA +
licorice root extract + ascorbic acid), combination
(honey + ascorbic acid + licorice root extract) and
which are symbolized by (CO, C1, C2, C3, C4, C5, C6,
C7), respectively, in the growth of the cuttings of
two olive -cultivars, namely (Menzinello and
Bashiga) and which are symbolized by (A1, A2)
respectively.

Preparation of Solutions

1. The comparison treatment (distilled water
only).

2. IBA 4000 mg.L! (prepared by dissolving
4000 mg of IBA in a liter of distilled water
after dissolving it with alcohol).

3. Ascorbic acid (vitamin C) (prepared by
dissolving 750 mg in a liter of distilled
water).

4. Sucrose 6% (prepared by dissolving 60 g of

sucrose in a liter of distilled water).

100% natural honey.

6. Licorice root extract (prepared by
dissolving 6 gm of licorice root powder in a
liter of warm distilled water for 24 hours,
after which the solution is filtered through
gauze and prepared for cuttings)
(Al-Marsoumi, 1999).

7. Combination ( IBA + Licorice Root Extract +
Ascorbic Acid )

8. Blend (honey + ascorbic acid + licorice root
extract)

v

1. Cultivation of Cuttings

The olive cuttings were selected from mother trees
free from diseases and insects and planted as single
trees in the Al Mahaweel gardening station, length
(12-15 cm) and diameter (0.5-1.5 mm) containing a
pair of leaves and at least two nodes with a
vegetative bud developing at each node. The cutting

was cut directly under the node, and the cut was
made from the top in diagonal methods to prevent
water from collecting and to know the upper side of
the cutting. The cuttings were treated with rooting
agents immediately after cutting them for 24 hours,
and the bases of the cuttings were immersed in the
aforementioned solutions at a height of 3 cm. and
the cuttings were planted after being treated with
solutions in plates, as the (river soil) with a height
of 10 cm was placed inside a plastic tunnel with a
length of 10 m and a width of 5 m, and the growth
medium was treated with a fungicide to prevent
rotting of the bases of the cuttings. A sample of the
experiment soil was taken for the purpose of
conducting some chemical and physical analyzes
(Table 1).

Table 1. Some chemical and physical properties of the soil of the study
area

Traits values | units
sand 481.4 | g.kg1soil
silt 325.2 | g.kg1soil
Clay 193.4 | g.kg!soil
Texture Loam | ----—---

EC. electrical conduction | 3.08 Ds.m?

pH 74 |-
total nitrogen 6.7 g.kg!
availability phosphorous | 15.1 g.kgl

K+ dissolved 26.6 mg.kg1
Organic matter 0.81 g.kgl

It was analyzed in the laboratories of the Soil
Department (Al-Mussiab Technical College)

After the end of the experiment, the following
measurements were taken (branch length, number
of branches, percentage of rooted cuttings, root dry
weight, percentage of carbohydrates, proteins and
ascorbic acid in leaves). After the end of the
experiment, the following measurements were
taken (the length of the main branch, the number of
branches, the percentage of rooted cuttings, the dry
weight of the roots, the percentage of protein, the
percentage of carbohydrates, the content of
ascorbic acid).

Results and Discussion
1. The main branch length (cm)

The results in Table (1) showed that there were no
significant differences between the cultivars in the
average length of the main branch, where the
cultivar Manzanillo recorded 20.66 cm, while the
cultivar Bashiga recorded 20.45 cm. It also showed
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that planting dates had a significant effect on the
length of the main branch, the first date T1
(15 October) was significantly excelled and gave
the highest average length of the main branch
reached 21.14 cm, while the date T3 (15 January)
recorded the lowest average length of the main
branch reached 20.08 cm. The results also showed
that rooting treatments had a significant effect on

the length of the main branch, where C6 was
significantly excelled and gave the highest value of
29.88 cm, followed by treatment C1 that gave 27.66
cm, compared to the control treatment CO, which
recorded the lowest length of the main branch was
12.55 cm. The effect of the bi-interaction of
cultivars and dates had a significant effect on the
length of the main branch.

Table 1. The effect of the cultivar, the date of cuttings, the chemical treatments, and the interaction between them on the length of the main

branch (cm)

cultivars x Chemical Treatments (C) .

planting Planting Cultivars(A)

date Cc7 Cé C5 C4 C3 C2 C1 Cco date(T)

20.75 25.00 | 31.00 | 14.67 | 16.33 | 17.33 | 21.33 | 27.67 | 12.67 | T1

04.21 25.00 | 30.67 | 15.00 | 17.00 | 18.00 | 21.00 | 29.00 | 12.67 | T2 Al

20.20 24.00 | 29.00 | 14.67 | 16.00 | 18.00 | 20.33 | 27.33 | 12.33 | T3

54.21 26.00 | 31.33 | 15.33 | 16.67 | 18.33 | 23.00 | 28.67 | 13.00 | T1

87.19 23.00 | 29.00 | 14.33 | 16.00 | 17.67 | 19.33 | 27.00 | 12.67 | T2 A2

19.95 24.00 | 28.33 | 14.67 | 16.67 | 17.67 | 20.00 | 26.33 | 12.00 | T3

0.52 1.47 L.S.D 0.05

cultivars Cultivars x Chemical treatments

average (A)

20.66 24.66 | 30.22 | 14.78 | 16.44 | 17.77 | 20.88 | 28.00 | 12.55 | A1

20.45 24.33 | 29.55 | 14.77 | 16.44 | 17.89 | 20.78 | 27.33 | 12.56 | A2

N.S 0.85 L.S.D 0.05

g};zgng planting dates x chemical treatments

21.14 25.50 | 31.17 | 15.50 | 16.50 | 17.83 | 22.17 | 28.17 | 12.83 | T1

20.45 24.00 | 29.83 | 14.66 | 16.50 | 17.83 | 20.16 | 28.00 | 12.66 | T2

20.08 24.00 | 28.66 | 14.66 | 16.33 | 17.84 | 20.16 | 26.83 | 12.17 | T3

0.36 1.04 L.S.D 0.05

24.50 | 29.88 | 14.77 | 16.44 | 17.83 | 20.83 | 27.66 | 12.55 | Average Chemical
treatments (C)

0.60 L.S.D 0.05

The treatment of bi-interaction (A1T2) excelled and
recorded the highest average length of the main
branch amounted to 21.54 cm, while the treatment
of interaction (A2T3) gave the least length of the
main branch reached 19.95 cm. The interaction
treatment (A1C6) gave 30.22 cm), While the
interaction treatment (A1CO0) gave the lowest
average length of the main branch amounted to
12.55 cm, and the treatment of interaction (T1C6)
excelled in the length of the main branch as it gave
the highest average length of the main branch
reached 31.17 cm, while the treatment of
interaction (T1CO) gave the lowest average length
of the main branch reached 12.17 cm. The results of
the triple interaction between the factors of the
study showed a significant effect on the length of
the main branch, the intervention treatment
(A2T1C6) 31.33 cm) excelled on compared to the
treatment (A2T3C0), which recorded 12.00 cm.

2. Number of branches (cutting.branch)

The results in Table (2) showed that there were no
significant differences between the cultivars in the
average number of branches, where the Manzanillo
cultivar recorded 5.01 cutting.branch-!, while the
Bashiqa cultivar 4.90 cutting.branch-1. The results
also showed that planting dates had a significant
effect on the number of branches. The first date, T1
significant, scored the highest average of branches
(5.19) cutting.branch-!, then the second date T2
scored 4.96 cutting.branch-!, while the third date
T3 recorded the lowest rate of 4.85 cutting.branch-
1, The results also showed that the rooting
treatments had a significant effect on the number of
branches, the C6 treatment significantly excelled on
the rest of the other treatments and gave the
highest value of 8.66 cutting.branch-!, followed by
the C1 treatment which gave 6.88 cutting.branch-,
while the comparison treatment CO gave the lowest
rate of 2.27 cutting.branch-1.The bi- interaction
between varieties and dates (A1T1) recorded the
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highest rate of 5.21 cutting.branch, while the
interaction (A2T2) treatment (4.75 cutting.branch-
1), and the bi- interaction between varieties and
chemical treatments (A2C6) recorded the highest
rate. 8.77 cutting.branch-! Whereas, the interaction
treatment (A2C0) gave the lowest average number
of branches, which amounted to 2.11
cutting.branch-!, and the interaction treatment
between appointments and chemical treatments
was significantly excelled, where the interaction

treatment (T2C6) recorded 8.88 cutting.branch-,
while the interaction treatment (T2C0) gave the
lowest rate. The number of branches reached 2.00,
cutting.branch-1.The triple interaction between the
study factors showed a significant increase in the
number of branches, as the treatment (A2T1C6)
recorded an increase in the number of branches
amounted to 9.67 cuttingbranch-1 ywhijle the treatment
(A2T2C0) gave the lowest number of 1.67
cutting.branch-1.

Table 2. The effect of the cultivar, planting date of the cuttings, chemical treatments and the interaction between them on the number of branches

(cutting. branch-1)

cultivars Chemical Treatments (C) .

x planting Planting Cultivars(A)

date c7 | C6 | C5 c4 | C3 Cc2 Cc1 CO | date(T)

5.21 6.00 | 8.67 | 3.33 | 4.00 | 433 | 533|733 266 | T1

5.16 6.00 | 9.00 | 3.67 | 3.67 | 4.67 | 5.00 | 7.00 | 2.33 | T2 Al

491 5.67 | 8.00 | 3.33 | 4.00 | 4.67 | 5.00 | 6.33 | 2.33 | T3

5.16 6.00 | 9.67 | 3.33 | 3.33 | 4.67 | 5.00 | 7.00 | 233 | T1

4.75 5.67 | 8.67 | 2.67 | 3.33 | 4.67 | 5.00 | 6.33 | 1.67 | T2 A2

4.79 5.67 | 8.00 | 3.00 | 3.33 | 4.33 | 4.67 | 7.00 | 2.33 | T3

0.46 1.32 L.S.D 0.05

cultivars

average Cultivars x Chemical treatments

(A)

5.01 5.88 | 8.55 | 3.44 | 3.88 | 4.55 | 5.11 | 6.88 | 2.44 | A1

4.90 5.77 | 8.77 | 3.00 | 3.33 | 4.55 | 4.88 | 6.77 | 2.11 | A2

N.S 0.76 L.S.D 0.05

planting planting dates x chemical treatments

dates

5.19 6.00 | 9.16 | 3.33 | 3.66 | 4.50 | 5.16 | 7.16 | 250 | T1

4.96 5.83 | 8.88 | 3.16 | 3.55 | 4.66 | 5.00 | 6.66 | 2.00 | T2

4.85 5.66 | 8.00 | 3.16 | 3.66 | 4.50 | 4.83 | 6.66 | 2.33 | T3

0.33 0.93 L.S.D 0.05

5.83 | 8.66 | 3.22 | 3.61 | 4.55 | 5.00 | 6.88 | 2.27 | Average Chemical
treatments (C)

0.54 L.S.D 0.05

3. Percentage of rooted cuttings (%)

The results in Table (3) showed that there were no
significant differences between the cultivars in the
percentage of rooted cuttings, where the cultivar
Manzanillo gave 64.58%, compared to the cultivar
Bashiga (A2), which recorded the lowest
percentage of 66.32%.The results also showed that
there were no significant differences between the
dates, where the first date recorded T1 (66.67%),
while the second date recorded T2 (64.58%), while
the third date gave T3 (65.10%). The results also
showed that the chemical treatments had a
significant effect on the percentage of rooted
cuttings, the C6 treatment significantly

outperformed the rest of the other treatments and
gave the highest value of 81.94%, followed by the
C1 treatment which gave a rooting rate of 80.56%,
while the comparison treatment (C0) gave the
lowest percentage. The percentage of rooted
cuttings was 29.17%. The results of the
two-cultivars and dates interaction also showed
that there were no significant differences in the
percentage of rooted diseases. The interaction
treatment (A2T1) gave 68.75%, while the
interaction treatment (A2T2) gave (63.54%). The
bi- interaction between the cultivars and chemical
treatments showed a significant effect on the
percentage of rooted cuttings, it gave the
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interaction treatment (A2C6) and gave the highest
rate of the percentage of rooted cuttings amounted
to 83.33%, while the interaction treatment (A1CO0)
gave the lowest average percentage of rooted
cuttings amounted to 27.78%While the interaction
between appointments and chemical treatments
was significantly excelled in the percentage of
rooted cuttings, the interaction (T2C6) gave the
highest percentage of rooted cuttings 83.33%,
while the interaction (T1CO) gave the lowest
percentage of rooted cuttings, which amounted to
29.17%.The results also showed that the triple

interaction between the experimental factors had a
significant effect on the percentage of rooted
cuttings. The results showed that the interaction
treatment (A2T1C6) was significantly excelled and
gave the highest average of the percentage of
rooted cuttings that reached 91.67% compared to
the interaction treatment (A1T1CO0), which
recorded 25%. It is worth noting that All previous
studies did not reach this high percentage in
rooting the cutting, where it is considered the best
achievement reached in this study.

Table 3. The effect of cultivar, cutting date, chemical treatments, and the interaction between them on the percentage of rooted cuttings (%)

cultivars Chemical Treatments (C)
x Planting .
planting c7 6 cs ca| @3 c2 c1 Co | date(T) Cultivars(A)
date
64.58 75.00 | 75.00 | 58.33 | 58.33 | 66.67 | 75.00 | 83.33 | 25.00 | T1
63.54 66.67 | 83.33 | 50.00 | 58.33 | 75.00 | 66.67 | 75.00 | 33.33 | T2 Al
65.62 75.00 | 83.33 | 58.33 | 58.33 | 66.67 | 75.00 | 83.33 | 25.00 | T3
68.75 75.00 | 91.67 | 58.33 | 66.67 | 66.67 | 75.00 | 83.33 | 33.33 | T1
65.62 75.00 | 83.33 | 50.00 | 58.33 | 66.67 | 83.33 | 83.33 | 25.00 | T2 Az
64.58 75.00 | 75.00 | 58.33 | 58.33 | 66.67 | 75.00 | 75.00 | 33.33 | T3
N.S 18.18 | L.S.D 0.05
cultivars
average | Cultivars x Chemical treatments
(A)
64.58 72.22 | 80.56 | 55.56 | 58.33 | 69.44 | 72.22 | 80.56 | 27.78 | A1
66.32 75.00 | 83.33 | 55.56 | 16.11 | 66.67 | 77.78 | 80.56 | 30.56 | A2
N.S 10.49 | L.S.D 0.05
planting planting dates x chemical treatments
dates
66.67 75.00 | 83.33 | 58.33 | 62.50 | 66.67 | 75.00 | 83.33 | 29.17 | T1
64.58 70.83 | 83.33 | 50.00 | 58.33 | 70.83 | 75.00 | 79.17 | 29.17 | T2
65.10 75.00 | 79.17 | 58.33 | 58.33 | 66.67 | 75.00 | 79.17 | 29.17 | T3
N.S 12.85 | L.S.D 0.05
73.61 | 81.94 | 55.56 | 59.72 | 68.06 | 75.00 | 80.56 | 29.17 | Average Chemical
treatments (C)
7.42 | L.S.D 0.05

4. Dry weight of the roots (g)

The results in Table (4) showed that the cultivar
Manzanillo (A1) was significantly excelled, and it
gave the highest average dry weight of the roots,
which was 0.97 gm. While the cultivar Bashiqa (A2)
gave the lowest root dry weight of 0.96 gm. The
results also showed that the first date (T1) was
significantly excelled and gave the highest average
dry weight of the roots, which was 0.98 g, while the
third date (T3) recorded (0.95 g). The treatment
(C6) excelled and recorded 1.30 gm compared to
the control treatment (C0), which recorded the
lowest dry weight of 0.52 gm. The results of the

bi-interactions between the study factors gave a
significant increase in the dry weight of the roots.
The two interaction treatments (A1T2 and A2T1)
were significantly excelled and gave the highest
average dry weight of the roots amounting to (1.00)
g for each, while the bi-interaction between the
cultivars and the chemical treatments showed a
significant effect on the dry weight. For the root, the
interaction treatment (A1C6) gave the highest
average dry weight of the roots amounted to 1.31 g
compared to the treatment (A1C0), which gave the
lowest dry weight rate of the roots was 0.51 g.
While the interaction between the dates and the

elSSN 1303-5150

www.neuroquantology.com



NeuroQuantology | August 2022 | Volume 20 | Issue 10 | Page 1602-1611 | doi: 10.14704/nq.2022.20.10.NQ55144

Malik Karim Salman et al / Response of Cutting of Two Olive Cultivars to the Planting Date and Different Chemical Treatments

chemical treatments was significantly excelled on
the dry weight of the roots, the two interactions
treatments (T2C6 and T1C6) gave the highest
average dry weight of the roots amounting to 1.31 g
for each, while the interaction treatment (T3CO)
gave the lowest average dry weight of the roots,
which was 0.51 g.The results also showed that the
triple interaction between the experimental factors

had a significant effect on the dry weight of the
root. The interaction treatment (A1T2C6) was
significantly superior and gave the highest average
dry weight of the roots amounted to 1.34 gm, while
the interaction treatment (A1T3CO0) gave the lowest
average dry weight of the roots amounted to 0.51
gm.

Table 4. The effect of cultivar, cutting date, chemical treatments and the interaction between them on root dry weight (gm)

cultivars x Chemical Treatments (C) .
planting Planting Cultivars(A)
date c7| C6| C5| Cc4| C3 C2 Cc1 CO | date(T)
0.96 1.15|1.30 | 0.62 | 0.85 | 097 | 1.11 | 1.21 | 0.52 | T1
1.00 1.13 [ 1.34/0.71 091 | 1.03 | 1.12 | 1.24 | 0.52 | T2 Al
0.95 1.14 | 1.31|0.64 | 0.81 | 098 | 1.08 | 1.20 | 0.51 | T3
1.00 1.15(1.33/0.72[0.91 | 1.05|1.12 | 1.27 | 052 | T1
0.93 1.11 | 1.28 | 0.62 | 0.78 | 0.95 | 1.06 | 1.15 | 0.54 | T2 A2
0.94 1.12 | 1.29 | 0.64 | 0.78 | 092 | 1.11 | 1.17 | 0.52 | T3
0.01 0.02 | L.S.D 0.05
cultivars
average Cultivars x Chemical treatments
(A)
0.97 1.14 | 1.31 | 0.65[0.85| 099 | 1.10 | 1.21 | 0.51 | A1
0.96 1.12 | 1.29 | 0.66 | 0.82 | 0.97 | 1.09 | 1.19 | 0.52 | A2
0.01 0.01 | L.S.D 0.05
g:ﬁggng planting dates x chemical treatments
0.98 1.14 (131|067 [ 087 | 1.01 | 1.11 | 1.23 | 052 | T1
0.96 1.12 | 1.31 | 0.66 | 0.84 | 098 | 1.09 | 1.19 | 0.53 | T2
0.95 1.12 | 1.29 | 0.63 | 0.79 | 095 | 1.09 | 1.18 | 0.51 | T3
0.01 0.01 | L.S.D 0.05
113 | 1.30 | 0.65 | 0.83 | 0.98 | 1.10 | 1.20 | 0.52 | Averase Chemical
treatments (C)
0.01 L.S.D 0.05

Percentage of protein in leaves (%)

The results in Table (5) showed that the cultivar
Manzanillo (A1) was significantly excelled, and the
highest average percentage of protein in the leaves
was 7.93%. Whereas, the cultivar Bashiqa (A2)
gave (7.89%). The results also showed that the first
date T1 was significantly excelled and gave the
highest average percentage of protein in leaves that
reached 7.95% compared to the second date T2 and
the third T3 which scored 7.89% for each. The
results also showed that the chemical treatments
had a significant effect on the percentage of protein
in the leaves. The C6 treatment was significantly
excelled and gave the highest value of 8.94%, while
the comparison treatment CO gave the lowest
percentage of protein in the leaves, which
amounted to 6.88%.

The bi-interactions between the study factors
showed significant differences between them, the
interaction (A2T1) treatment significantly excelled
on the rest of the other interaction treatments and
gave the highest percentage of protein in the leaves
amounted to 8.00%, while the treatment (A2T2)
gave the lowest protein rate of 7.79%. The
bi-interaction between the cultivars and the
chemical treatments also showed a significant
effect. The interaction treatment (A1C6) gave the
highest percentage of protein in the leaves, which
amounted to 8.99%, while it gave (A2C0) 6.84%As
for the interaction between the appointments and
the chemical treatments, the interaction treatment
(T1C6) outperformed and recorded the highest
percentage of protein percentage in the leaves with
8.99%, while the treatment (T2C0) recorded
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(6.83%).The triple interaction between the study
factors also showed a significant increase in the
percentage of protein, as the treatment (A1T3C6)

recorded a significant increase of 9.05% compared
to the treatment (A2T2C0), which recorded 6.64%.

Table 5. The effect of cultivar, cutting date, chemical treatments and the interaction between them on the percentage of protein in leaves(%)

cultivars x Chemical Treatments (C) .

planting Planting Cultivars(A)

date C7 | C6 | C5 | C4 | C3 C2 Cl1 | CO | date(T)

7.91 8.24 1894|730 | 753|781 803864684 |T1

7.98 8.34 898 | 735|758 |7.82 810 8.70 | 7.02 | T2 Al

7.91 8.17 | 9.05 | 7.25 | 7.47 | 7.80 | 8.02 | 8.63 | 6.89 | T3

8.00 836 | 897 736|757 784810877 |7.04 | T1

7.79 8.17 | 883|714 | 739 | 773|795 |852 | 6.64 | T2 A2

7.87 8.20 | 888 | 7.09 | 742 | 7.76 | 8.24 | 8,55 | 6.86 | T3

0.04 0.12 L.S.D 0.05

cultivars

average Cultivars x Chemical treatments

(A)

7.93 8.25 899 | 730 | 752 | 7.80 | 8.05 | 8.65 | 6.91 | A1

7.89 8.24 [ 8.89 | 719|746 | 7.77 | 8.09 | 8.61 | 6.84 | A2

0.02 0.07 L.S.D 0.05

planting planting dates x chemical treatments

dates

7.95 8.29 |895|732|755|782|806|870|694 | T1

7.89 8.25[8.90 | 7.24 | 748 | 7.77 | 8.02 | 8.60 | 6.83 | T2

7.89 825890 | 717|744 | 7.78 | 813 | 859 | 6.87 | T3

0.03 0.08 L.S.D 0.05

8.24 | 8.94 | 7.24 | 7.49 | 7.79 | 8.07 | 8.63 | 6.8 | Averase Chemical
treatments (C)

0.05 L.S.D 0.05

Percentage of carbohydrates in the leaves (%)

The results in Table (6) showed that the Manzanillo
(A1) cultivar was significantly excelled in the
percentage of carbohydrates in the leaves, which
amounted to 0.27%. Whereas, the cultivar Bashiga
(A2) gave (0.26%). The results also showed that
planting dates had a significant effect on the
percentage of carbohydrates. The second date (T2)
and the third date T3) were significantly excelled
and gave the highest percentage of carbohydrates,
which amounted to 0.27% for each, while the first
date (T1) recorded 0.26%. While the C6 treatment
significantly excelled on the carbohydrate content
of the leaves, and scored 0.40%, compared to the
control treatment (CO), which recorded 0.12%. The
bi-interaction treatments between the study factors
also caused a significant increase in the
carbohydrate content of the leaves. The interaction
treatment (A1T2) excelled and gave the highest
percentage of carbohydrates that amounted to
0.28%), while the treatment (A1T1) gave the
lowest carbohydrate average of 0.25%. The

bi-interaction between the varieties and the
chemical treatments had a significant effect on the
carbohydrate content of the leaves. The interaction
treatment (A1T6) gave the highest percentage of
carbohydrates in the leaves amounted to 0.41%
compared to the treatment (A1C0), which gave the
lowest average of the percentage of carbohydrates
in the leaves amounted to (0.12). %). While the
interaction between the dates and the chemical
treatments was excelled, where the treatment
(T1C6) was significantly excelled on the percentage
of carbohydrates in the leaves, it recorded an
increase of 0.41%, while the interaction treatment
(T2C0) gave 0.11%. The results of the triple
interaction between the factors of the study
showed a significant increase in the percentage of
carbohydrates. The results showed that the triple
combination (A2T1C6) was significantly excelled
and gave (0.42)%, compared to the triple
combination (A2T2C0) 0.11%.
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Table 6. The effect of the cultivar, the date of planting cuttings and the chemical treatments and the interaction between them on the

carbohydrate content of leaves %

cultivars x | Chemical Treatments (C) .

. Planting .
planting Cultivars(A)
date C7 |C6 |C5 |C4 |C3 [C2 |C1 |co |date(T)

0.25 0.31| 0.40 | 0.15| 0.18 | 0.21 | 0.25 | 0.38 | 0.13 | T1
0.28 0.31 | 0.41 | 0.20 | 0.23 | 0.27 | 0.32 | 0.38 | 0.12 | T2 Al
0.26 0.29 | 0.40 | 0.20 | 0.21 | 0.25 | 0.28 | 0.36 | 0.17 | T3
0.26 0.34 | 0.42 | 0.16 | 0.19 | 0.24 | 0.29 | 0.38 | 0.13 | T1
0.25 0.26 | 0.40 | 0.19 | 0.19 | 0.23 | 0.30 | 0.35 | 0.11 | T2 A2
0.27 0.30 | 0.39 | 0.20 | 0.22 | 0.25 | 0.29 | 0.36 | 0.14 | T3
0.01 0.03 L.S.D 0.05
cultivars
average Cultivars x Chemical treatments
(A)
0.27 0.30 | 0.41 | 0.18 | 0.21 | 0.24 | 0.28 | 0.73 | 0.12 | A1
0.26 0.29 | 0.40 | 0.18 | 0.20 | 0.24 | 0.29 | 0.36 | 0.13 | A2
0.01 0.02 L.S.D 0.05
glantmg planting dates x chemical treatments
ates
0.26 0.32 | 0.41 | 0.15 | 0.18 | 0.22 | 0.26 | 0.37 | 0.13 | T1
0.27 0.28 | 0.40 | 0.19 | 0.20 | 0.25 | 0.31 | 0.36 | 0.11 | T2
0.27 0.29 | 0.39 | 0.20 | 0.21 | 0.25 | 0.28 | 0.35 | 0.13 | T3
0.01 0.02 L.S.D 0.05
Average Chemical
0.30 | 0.40 | 0.18 | 0.20 | 0.24 | 0.28 | 0.36 | 0.12
treatments (C)
0.01 L.S.D 0.05

Ascorbic acid content (ug g fresh leaf)

The results in Table (7) showed that the cultivar
Manzanillo (A1) was significantly excelled and gave
the highest average content of ascorbic acid in the
leaves, which was 12.27 pg g! fresh leaf. While the
cultivar Bashiqa (A2) gave 12.08 pg gt fresh leaf,
The first date T1) was significantly excelled and
gave the highest rate of ascorbic acid content in the
leaves of 12.40 pg g fresh leaf, while the third T3
date recorded the lowest average of 12.00 pg g!
fresh leaf. Whereas, treatment C2 was significantly
excelled in the content of ascorbic acid and
recorded 14.36 pg g fresh leaf compared to the
control treatment (CO), which recorded 8.91 ug g1
fresh leaf. The results of the bi- interaction between
cultivars and dates gave a significant increase in the
content of ascorbic acid in the leaves. The
interaction treatment (A2T1) was excelled and

gave 12.50 pg g fresh leaf, while the interaction
treatment (A2T2) gave the lowest rate of 11.87 g
g1 fresh leaf. The treatment (A1C2) recorded 14.47
pug g g-1 fresh leaf, while the interaction (A2CO0)
gave 9.12 pg gt fresh leaf. While the treatment
(T1C2) excelled and recorded the highest rate of
ascorbic acid content of 14.56 pg g! fresh leaf,
while the interaction treatment (T3C0) gave 8.41
ug gt fresh leaf. The triple interaction between the
study factors also showed a significant effect on the
content of ascorbic acid in the leaves. The triple
combination (A2T1C2) excelled it, which recorded
14.61 ug g1 fresh leaf, while the triple interaction
(A2T2CO0) gave 8.09 pg g fresh leaf.
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Table 7. The effect of cultivar, cutting date, chemical treatments and the interaction between them in estimating the content of ascorbic acid (ug g-

! fresh leaf)
cultivars | Chemical Treatments (C) Planting Cultivars(A)
x c7 ceé Cc5 Cc4 C3 Cc2 Cc1 co date(T)
planting
date
12.29 13.22 | 13.72 | 10.90 | 11.74 | 12.23 | 14.51 | 12.82 | 9.22 | T1 Al
12.41 13.29 | 13.82 | 11.04 | 11.89 | 12.33 | 14.59 | 12.85 | 9.53 | T2
12.12 13.18 | 13.59 | 10.77 | 11.62 | 12.15 | 14.33 | 12.69 | 8.64 | T3
12.50 13.32 | 1395 | 11.15 | 11.92 | 12.38 | 14.61 | 1293 | 981 | T1 A2
11.87 13.09 | 1342 | 10.48 | 11.29 | 12.03 | 14.11 | 12,45 | 8.09 | T2
11.88 13.09 | 13.51 | 10.23 | 11.39 | 12.03 | 14.05 | 12,59 | 8.20 | T3
0.04 0.11 L.S.D 0.05
cultivars | Cultivars x Chemical treatments
average
(A)
12.27 13.22 | 13.71 | 10.90 | 11.75 | 12.23 | 14.47 | 12.78 | 9.12 | A1
12.08 13.16 | 13.62 | 10.62 | 11.53 | 12.14 | 14.25 | 12.65 | 8.70 | A2
0.02 0.06 L.S.D 0.05
planting | planting dates x chemical treatments
dates
12.40 13.27 | 13.83 | 11.02 | 11.83 | 12.30 | 14.56 | 12.87 | 9.51 | T1
12.14 13.18 | 13.62 | 10.76 | 11.59 | 12.17 | 14.34 | 12.65 | 8.81 | T2
12.00 13.13 | 13.55 | 10.50 | 11.50 | 12.08 | 14.19 | 12.64 | 841 | T3
0.03 0.08 | L.S.D 0.05
13.19 | 13.67 | 10.76 | 11.64 | 12.19 | 14.36 | 12.72 | 8.91 | Average Chemical
treatments (C)
0.04 L.S.D 0.05
Discussion due to the different physiological and anatomical

The results showed the Manzanillo cultivar excelled
on the Bashiga cultivar in some vegetative and
chemical traits. The reason may be due to the
presence of anatomical differences, genetic
differences, or a difference in the hormonal and
nutritional content within the cuttings, which have
a role in the process of root formation (Al-Ahwal,
1998).The reason for the varietal response to
rooting treatments and the difference of the studied
traits may be due to the genetic factors ruling each
cultivar, where the varietal traits are governed by a
set of genetic genes between the cultivars and the
nature of the interaction of the genetic structure
with the environmental conditions (Therios, 2009)
and the extent of their genetic expressions for the
distinctive characteristics of the variety. Each class
has its own characteristics, The date of taking the
cuttings of the different plant species has a clear
impact on the success or failure of rooting this
cuttings, as well as on the characteristics of the root
and vegetative group of that cuttings, as each type
and plant variety is characterized by the presence
of a limited period of time during which its cuttings
are able to root well (Hartmann et al, 2002)The
date of cutting the cuttings has an effect on rooting,

conditions according to different times of the year
(Al-Alwani, 2015). The reason may be due to the
increase in the studied traits when taking the
cutting at the first date, tables (1-7) due to the
appropriate climatic conditions and the nutritional
content of the cutting. As the cuttings have stored
the largest possible amount of carbohydrates
before taking the cutting, and this, in turn,
stimulates the activation of dormant buds and the
emergence of vegetative growths from them, by
encouraging the formation of roots and thus
increasing the vegetative and root characteristics
and the success average of the cutting (Khabou et
al, 1999). The chemical treatments also had a
significant effect on the success of rooting the olive
cuttings and increasing the studied traits. The C6
treatment (IBA + licorice root extract + ascorbic
acid) was significantly superior and gave the
highest values for all traits. This is due to the role of
the auxin IBA in regulating plant growth, as it
controls division and expansion. Cellular, revealing
vascular tissue, apical dominance, and formation of
adventitious roots (Table 1, 2) (Shaeed, 2009 and
Rechenmann, 2010). As the rooting rate increases
in Table (3) when using IBA, the reason may be due
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to the increase in the accumulation of nutrients
such as sugars necessary for the formation of
adventitious roots (Rechenmann, 2010), that is, the
higher the auxin concentration, the greater the
accumulation of nutrients in the treatment area, or
the reason may be due to an increase in the Auxins
with some naturally formed substances (Auxin
Synergist) in the presence of some specialized
enzymes (Poly Phenol Oxidase to form Auxin
Conjugates), which are highly effective in
stimulating the formation and development of root
principles (Salman, 1988). That is, the higher the
concentration of auxin, the greater the activity of
enzymes specialized in the formation of important
interconnections in the process of forming
transverse roots on the cutting, or due to the role of
ascorbic acid as a strong antioxidant due to its
ability to give electrons in many enzymatic and
non-enzymatic reactions as well as plays an
important role in some physiological processes. In
plants, it is the division and growth of cells, and it
stimulates the growth of root principles by acting
as an inhibitor of the enzyme IAA- oxidase through
competition for auxin or through its effect on pH, so
that auxin is more effective at low pH stimulus
(Sharma et al,, 2012. Srivastava and Dubey., 2012).
The licorice extract also has an important role in
rooting, where it raises the level of internal
gibberellins, which in turn stimulates an increase in
the level of internal auxin in the plant, and this in
turn leads to the emergence of roots, thus
increasing the rooting rate and the number of roots
(Table 3 and 7) and it contains nutrients and sugars
important for the rooting process. The increase in
the dry weight of the roots Table (4), when treated
with C6, is also due to the role of auxin, ascorbic
and licorice root extract in increasing the growth of
adventitious roots by improving the rooting rate
Table (3) Or it may be attributed to the role of
ascorbic acid, which protects cells due to its action
as an antioxidant. It is a regulator of plant growth
and development and affects cell division and
differentiation. The behavior of licorice root extract
is similar to gibberellin because it contains the
bio-building initiator of gibberellin, which helps in
cell division and elongation and stimulates buds,
which leads to an increase in The size of the
vegetative complex and thus increase the
photosynthesis and then increase the processed
nutrients that lead to an increase in the dry weight
of the roots (Alhagdow et al., 2007). The increase in
protein and carbohydrates in the leaves (table 5
and 6) is also due to the rapid division and

elongation of the cells of the root principles, the
increase in the number of formed roots and the
increase in their absorption of nutrients, which led
to an increase in photosynthesis processes and the
accumulation of photosynthesis products in the
leaves (Abdul-Hussein, 1986; Shaheed et al. 2009).
Or it may also be due to the extract of licorice roots,
which contains glycosides, the most important of
which is glycyrrhizin, which is a sweet-tasting
substance. and Omar, 1988) Or it may be due to the
role of ascorbic acid, which acts as an enzymatic
companion (Smirnoff and Wheeler, 2002) within a
series of complementary steps to this process to
split carbohydrates to form enzymes, release
energy and participate in the photosynthesis
process, thus increasing the accumulation of
manufactured and stored carbohydrates in the
leaves (Barth et al., 2006). Also, the increase in the
concentration of ascorbic in the leaves (table (7))
can be attributed to the inclusion of the treatments
(C2, C6, C7) that led to an increase in its
concentration when treating the cuttings. The
division and growth of cells led to an increase in its
transmission to the leaves and an increase in its
content in the leaves (Table 16), which is
considered a powerful antioxidant due to its ability
to give electrons in many enzymatic and non-
enzymatic reactions and plays an important role in
some physiological processes in the plant, namely
the division and growth of cells and transfer Signal
and  bio-metabolism, thus increasing its
transmission to the leaves and increasing the
content of ascorbic in the leaves (table (7)).
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