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Abstract

The study was conducted in the wooden shade structure of the Sand Dune Stabilization Project /
Baiji, affiliated with the Directorate of forests and desertification in Salah al-Din Governorate during
2025. The objective was to identify the best interaction between planting medium and irrigation
interval to achieve the highest rooting percentage and optimal root and shoot growth of rooted
cuttings from the Athel tree.

The propagation process used three irrigation intervals (3, 6, and 9 days), coded as T1, T2, and T3
respectively, and five planting media combinations (sand — peatmoss — compost) with the following
ratios: 100-0-0, 60-20-20, 40-20-40, 40-40-20, and 20-40-40, coded as SO, S1, S2, S3, and S4
respectively. The experiment followed a Completely Randomized Design (CRD) with three
replicates per cutting. Several root and shoot growth characteristics were studied, in addition to the
percentage of successful cuttings, after 73 days of planting.

The research results showed that irrigation intervals, planting medium, and the interaction between
irrigation intervals and planting medium all had a significant impact on all studied traits, and that the
effect rates of water stress led to a decrease in the traits of the entire study. The research proved the
ease of vegetative propagation of tamarix trees without using fertilizers or plant rooting.
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1. Introduction vegetative propagation. Its woody structure
and physiological traits make stem cutting
Athel (Tamarix aphylla) is an evergreen propagation challenging, requiring precise
tree native to desert and arid regions such control of environmental conditions and
as the Arabian Peninsula, the Middle East, soil factors. This study aims to address
and North Africa. It is characterized by these challenges by evaluating the effects
medium height, thorny branches, and of irrigation intervals and planting media
small, divided leaves. The species is highly on the rooting success of stem cuttings.
tolerant to salinity and drought, owing to [3].

its deep root system and the presence of

salt glands that facilitate moisture The importance of Tamarix trees is

absorption and salt excretion. Despite these highlighted by their use as windbreaks
adaptations, Tamarix aphylla is known for because of their strong branches and the
its moderate difficulty in rooting through protection they provide from hot winds and
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dust for cultivated crops. They are also
used to stabilize sand dunes [17].
Additionally, Tamarix trees resist heat,
drought, and soil salinity [16].

Propagation by cuttings is one of the
vegetative propagation methods used to
multiply rootstocks and seedless or seed-
origin cultivars. The resulting seedlings
maintain the same traits as the mother
plant from which the cuttings were taken,
thus preserving the desired cultivars with
their genetic composition [11,8].

The growing medium has a significant
impact on vegetative growth due to
differences in mineral content. It serves as
a reservoir for water and nutrients, has air
permeability, moisture retention capacity,
and provides good support to plants by
allowing oxygen diffusion to the roots and
ion exchange capacity. Growing media
also play an important role in supplying
water and essential nutrients to the plant,
allowing root aeration, and stabilizing the
plant. Various organic materials added to
the growing medium are important because
they provide essential nutrients for plant
growth, improve soil properties, increase
water retention, and enhance porosity [13].

Irrigation  intervals, or irrigation
spacing, are water management methods
aimed at avoiding overuse of irrigation
water, which affects yield and prevents
water stress in plants [12]. lrrigation
intervals refer to the time period between
two successive irrigations and depend on
the moisture available in the root zone
[10,14].

Many studies have shown the effect of
irrigation intervals on plant growth. For
example, applying irrigation intervals of 3
and 6 days on local sour lemon seedlings
resulted in the 3-day interval producing the
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highest increases in main stem height,
branch number, leaf number, leaf area, dry
weight percentage of leaves, and dry
weight percentage of branches [15].

Based on the above, this study was
conducted to determine the best interaction
between irrigation interval and growing
medium to achieve the highest rooting
percentage and the best root and shoot
growth of Tamarix cuttings without using
fertilizers or plant hormones.

2. Material and Methods

2.1 Research Materials

Irrigation intervals: 3, 6, and 9 days, coded
as T1, T2, and T3 respectively.

The irrigation interval refers to the fixed
time period between two successive
irrigations. These intervals were applied on
a calendar-day basis, not measured by soil
moisture sensors or weight loss, but rather
maintained according to the scheduled
number of days between irrigations for
each treatment.

Growing media: sand, peat moss, and
compost mixed in five ratios (100-0-0, 60-
20-20, 40-20-40, 40-40-20, and 20-40-40),
coded as SO, S1, S2, S3, and S4
respectively.

2.2 Research Methods

The study was conducted as a two-factor
experiment under the shade of the sand
dune stabilization project in Baiji,
affiliated with the Directorate of Forests
and Desertification, aiming to achieve the
highest rooting percentage of dry cuttings
from Tamarix aphylla after 73 days from
the planting date (February 18, 2025).

Cuttings were prepared as leafless stem
cuttings, each 30 cm in length, planted in
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plastic pots within the project shade.
Irrigation was applied manually using a
hand sprayer, regularly once daily at
midday.

2.3 Studied Traits
The following traits were evaluated:

Number of rooted cuttings: counted 73
days after planting, based on the number of
cuttings that formed roots in each
treatment replicate.

Rooting percentage: calculated after the
same period using the formula:

Rooting percentage = (Number of rooted
cuttings / Total number of cuttings) x 100

[6]

Number of rooted buds: each rooted bud
contains several roots.

Number of sprouted buds: each sprouted
bud contains multiple shoots.

2.4 Experimental Design and Statistical
Analysis:

The study was conducted to examine the
interaction between two factors. The first
factor included three treatments, while the
second factor included five treatments. The
experiment was carried out with three
replicates, each replicate containing one
cutting. The collected data were
statistically analyzed using the Analysis of
Variance (ANOVA) method based on a
Completely Randomized Design (CRD).
Mean comparisons were performed using
the Least Significant Difference (LSD) test
at a significance level of 0.05. Statistical
analysis was conducted using Excel
software [9].

3. Results and Discussion
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3.1 Number of Rooted Buds

The results presented in Table (1) show
that the planting medium had a significant
effect on the number of rooted buds. The
highest average number of rooted buds was
recorded in medium S3, reaching 11 rooted
buds, while the lowest was in medium S1,
with 5 rooted buds.

The table also indicates that irrigation
intervals had a significant effect on this
trait. The number of rooted buds decreased
as the irrigation interval increased from 3
to 9 days. The highest average number of
rooted buds was recorded at irrigation
interval T1 (10.8 buds), while the lowest
was at T3 (5.6 buds).

The interaction between the two factors
also had a significant effect on this trait.
Treatments T1S0 and T1S3 produced the
highest average number of rooted buds (14
buds), whereas the lowest was in treatment
T3S2, with only 2 rooted buds.

The variation in the number of rooted buds
across different planting media may be
attributed to differences in their ability to
retain sufficient water, drain excess water,
and provide adequate aeration—factors
crucial in the early stages of rooting [1].

The decline in root development at 6- and
9-day irrigation intervals may be due to
reduced water availability, which limits
vegetative growth, photosynthesis, and
carbohydrate accumulation compared to
the 3-day interval. This leads to reduced
root development and a lower number of
rooted buds. Moreover, water scarcity
diminishes the cells’ ability to divide and
elongate, resulting in limited root growth

[4].
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Table (1) shows the effect of irrigation intervals, planting media, and their interaction
on the average number of rooted buds in Tamarix cuttings.

Planting medium
S0 S1 S2 S3 84 Average Effect of
Irrigation intervals Irrigation Intervals:
Tl 14 4 12 14 10 10.8
72 11 8 5 11 7 8.4
73 5 3 2 8 10 5.6
Average Effect of Planting 10 5 6.33 11 9
Medium:
L.S.D Irrigation intervals: 0.45
(0.05) Planting medium: 0.58

Irrigation intervals X Planting medium: 1.00

2.2 Number of Sprouted Buds

The results presented in Table (2) show
that the planting medium had a significant
effect on the number of sprouted buds. The
highest average number of sprouted buds
was recorded in medium S3 (7.67 buds),
while the lowest was in medium S1 (3.67
buds).

The table also indicates that irrigation
intervals significantly affected the average
number of sprouted buds. As the interval
increased from 3 to 9 days, the number of
sprouted buds decreased. The highest
average was recorded at the 3-day
irrigation interval (T1), with 8.4 sprouted
buds, while the lowest was at the 9-day
interval (T3), with 3 sprouted buds.
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The interaction between both factors also
had a significant effect. Treatments T1S0
and T1S3 recorded the highest average
number of sprouted buds (12 buds), while
no buds sprouted in treatments T3S0 and
T3S2.

The wvariation in sprouted buds across
different planting media may be attributed
to the quality and quantity of root
formation in the rooted cuttings. A more
active root system enhances vegetative
growth [2,5,18].

The decrease in sprouted buds with longer
irrigation intervals is likely due to reduced
water availability, which limits the plant’s
ability to absorb nutrients [19], decreases
nutrient supply, reduces carbohydrate
production, and ultimately hinders growth.
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Table (2) shows the effect of irrigation intervals, planting media, and their interaction
on the average number of sprouted buds in Tamarix cuttings.

Planting medium
S0 S1 S2 S3 84 Average Effect of
Irrigation intervals Irrigation Intervals:
T1 12 2 8 12 8 8.4
T2 2 6 5 7 4 4.8
T3 0 3 0 4 8 3
Average Effect of Planting 4.67 3.67 4.33 7.67 6.67
Medium:
L.S.D Irrigation intervals: 1.39
(0.05) Planting medium: 1.79

Irrigation intervals X Planting medium: 3.10

3.3 Number of Rooted Cuttings and
Rooting Percentage

The results recorded in Tables (3) and (4)
show that the planting medium had a
significant effect on both the number of
rooted cuttings and the rooting percentage.
All media had similar averages except for
medium S1, which showed the lowest
values for both traits: 2 rooted cuttings and
66.66%, respectively.

The tables also indicate that irrigation
intervals had a significant effect on both
traits. The number of rooted cuttings and
the rooting percentage decreased as the
irrigation interval increased from 3 to 9
days. The highest average number of
rooted cuttings was recorded at the 3-day
interval (T1), reaching 2.6 cuttings, and the
highest rooting percentage at the same
interval reached 86.67%. In contrast, the
lowest averages were recorded at the 9-day
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interval (T3), with 1.8 rooted cuttings and
a rooting percentage of 59.99%.

The interaction between the two factors
also had a significant effect. Treatments
T1S0, T1S2, T1S3, T1S4, T2S1, and T2S2
recorded the highest averages for both
traits. Meanwhile, treatments T1S1 and
T3S2 showed the lowest values.

The decline in both traits under 6- and 9-
day irrigation intervals is due to the
significant effect of reduced moisture
content on plant growth. Water stress
negatively impacts key physiological
processes such as photosynthesis, nutrient
transport, protein synthesis, enzymatic
activity, hormone function, and cell
division and elongation [7]. These findings
align with those of [4], who reported a
decrease in both shoot and root traits in
apricot seedlings under water stress.
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Table (3) shows the effect of irrigation intervals, planting media, and their interaction

on the average number of rooted cuttings in Tamarix.

Planting medium
S0 S1 S2 S3 S4 Average Effect of
Irrigation intervals Irrigation Intervals:
T1 3 1 3 3 3 2.6
12 2 3 3 2 2 24
T3 2 2 1 2 2 1.8
Average Effect of Planting 2.33 2.00 2.33 2.33 2.33
Medium:
L.S.D Irrigation intervals: 0.75
(0.05) Planting medium: 0.96

Irrigation intervals X Planting medium: 1.67

Table 4 shows the effect of the interaction between irrigation intervals and growing

media on the rooting percentage.

Planting medium
S0 S1 S2 S3 S4 Average Effect of
Irrigation intervals Irrigation Intervals:
TI1 100 33.33 100 100 100 86.67
12 66.66 100 100 66.66 66.66 80
T3 66.66 66.66 33.33 66.66 66.66 59.99
Average Effect of Planting | 77.77 66.66 77.78 77.77 77.77
Medium:
L.S.D Irrigation intervals: 3.73
(0.05) Planting medium: 4.81

Irrigation intervals X Planting medium: 8.34
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Figure (1) shows the success of rooting and growth in tamarix cuttings among some
interaction factors of the three irrigation intervals.
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