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chlorophyll b compared to the control treatment. On the other hand,
stratification with concentration (200 x 200 mg.L-1) gave a significant increase
in the protein content of the leaves compared to the control treatment.

Anatomical features
The effect of (stratification, salicylic acid and gibberellic acid)

Stratification did not achieve a significant difference in the stomata density of
dracaena pine leaves per mm2 and gave a significant difference in the stomata
area. The immersion and spraying with both salicylic and gibberellic acid and
their interactions achieved a significant decrease in the average number of
stomata (stomata/mm?2) compared to the control treatment.
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leaves). Spraying with a concentration (400 mg. L-1) of salicylic acid achieved
a significant increase in the traits (height of seedlings, length of main root, dry
weight of shoot, root dry weight, number of branches, number of leaves and
relative moisture content of leaves). Whereas, the concentration (400 mg. L-1)
of gibberellic acid gave a significant increase in the traits (height of seedlings,
dry weight of the root system, number of branches, number of leaves and
relative moisture content of leaves). While the concentration (200 mg. L-1)
gave a significant increase in the length of the main root.

The Triple interference of the study factors (stratification, salicylic acid
and gibberellic acid):

The results of the triple interaction of the studied factors showed the superiority
of stratification with the concentration (400x400 mg.I-1) in giving a significant
increase for the traits (dry weight of shoot, number of branches, number of
leaves and relative moisture content of leaves). While stratification with the
concentration (400x200 mg.l-1) achieved a significant increase in the traits
(height of seedlings and length of main root).

Chemical Properties

The single effect of the study factors (stratification, salicylic acid and
gibberellic acid):

Stratification achieved significant superiority in the traits (carbohydrate
content, phenols, proteins, chlorophyll b, and nitrogen in leaves). The
concentration (400 mg.L-1) of each of salicylic acid and gibberellic acid was
significantly superior in recording a significant increase in the traits (leaved
carbohydrate content, leaf content of phenols, leaf content of proteins, leaf
content of chlorophyll b, and leaf content of nitrogen).

The Triple interference of the study factors (stratification, salicylic acid
and gibberellic acid):

The results of the triple interaction of the studied factors showed an increase
in most of the studied chemical properties. The spraying with concentrations
(400 x 200 mg.L-1) of salicylic acid and gibberellic acid was superior, and gave
a significant increase for the characteristics (carbohydrate content of leaves and
nitrogen content of leaves) compared with the control treatment. While the
stratification with concentration (400x400 mg.l-1) achieved superiority in
giving a significant increase in the leaves content of total phenols and
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content and nitrogen leaf content) except for the content of leaves from total
chlorophyll and potassium, the concentration (200 mg.1-1) gave the highest rate
for the trait.

The Triple interference of the study factors (stratification, salicylic acid
and gibberellic acid):

The results of the triple interaction of the studied factors showed an
increase in most of the chemical properties of the experiment. Stratification with
concentration (400 x 400 mg.I-1) were superior and gave a significant increase
in the traits (leave phenol content, leaf protein content, leaf nitrogen content)
compared to the control treatment. Whereas, stratification and concentration
(400 x 200 mg.1-1) of salicylic acid and gibberellic acid significantly increased
the characteristics (carbohydrate content of leaves, total chlorophyll content of
leaves, phosphorous and potassium content of leaves) compared with the
control treatment.

The second stage of the second experiment included:
Treatment of seedlings by spraying with salicylic and gibberellic acids:

The seedlings were sprayed with concentrations (0,200, 400 mg.1-1) of salicylic
and gibberellic acids, respectively, with two sprays:

The first spray: The 10-month-old seedlings were sprayed at the beginning of
November 2020.

The second spray: The 14-month-old seedlings were sprayed at the beginning
of March 2021.

The results were taken for 17-month-old seedlings in June 2021. The same
characteristics (phenotypic, chemical, anatomical) that were taken before
spraying the seedlings were studied, and the results were as follows:

Phenotypic traits

The single effect of the study factors (stratification, salicylic acid and
gibberellic acid):

Stratification achieved significant superiority in all phenotypic traits related to
the shoot and root system of Pinus eldarica seedlings (seedling height, main root
length, shoot dry weight, root dry weight, number of branches, number of
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characteristics related to the shoot and root system of Aldrica pine seedlings
Pinus eldarica (seedling height, main root length, main root diameter, shoot dry
weight, root total dry weight, number of branches, number of leaves, relative
moisture content of leaves). The concentration (400 mg.L-1) of salicylic acid
was significantly superior in recording the highest rates of phenotypic traits
(seedling height, main root length, shoot dry weight, root dry weight, number of
branches, number of leaves, relative moisture content of leaves). The same
applies to gibberellic acid, as the concentration (400 mg.L-1) was significantly
superior in recording the highest rates for the same phenotypic traits, except for
the number of branches, as the concentration (200 mg.L-1) gave the highest rate
for the trait.

The triple interference of the study factors (stratification, salicylic acid and
gibberellic acid):

The results of the triple interaction of the studied factors showed the
superiority of the stratification with the concentration (400x0 mg.l-1)
significantly, and the highest germination rate was recorded compared to the
control treatment. Whereas, stratification with concentration (200 x 400 mg.I-1)
gave the highest rate in seedling height and root length compared with the
control treatment. Also, stratification with concentration (400 x 400 mg.L-1)
recorded a significant increase in the dry weight of shoot and root, number of
leaves and relative moisture content compared with the control treatment, and
the superiority of stratification with concentration (200 x 200 mg.L-1), and gave
a significant increase in the number of branches compared with the control
treatment.

Chemical Properties

The single effect of the study factors (stratification, salicylic acid and
gibberellic acid):

Stratification achieved significant superiority in all the studied chemical
traits of Medw Pinus eldarica pine seedlings (leaf content of carbohydrates, leaf
content of phenols, leaf content of proteins, leaf content of total chlorophyll and
leaf content of nutrients (nitrogen, phosphorous and potassium) and the
superiority of concentration (400). The concentration of (400 mg.L-1) of
salicylic acid gave a significant increase for all the same chemical traits, while
the concentration (400 mg.L-1) of gibberellic acid gave a significant increase
for the traits (carbohydrate content of leaves, phenols content of leaves, proteins
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amylase enzyme, which increased its activity when treated with concentration
200. mg.l-1. The amylase enzyme did not give a significant difference for the
two concentrations (400,200 mg.1-1).

1. The triple interference of the study factors (stratification, salicylic
acid and gibberellic acid)

The results of the triple interaction of the studied factors showed the superiority
of stratification with concentration (400 x 400 mg. L-1) significantly. It gave
the highest percentage of germination of seeds, while stratification with
concentration (400 x 200 mg. L-1) gave a significant increase in the traits
(germination energy, and the activity of the enzyme amylase and lipase). Also,
stratification was superior with concentration (200 x 400 mg.l-1) and gave a
significant increase in the content of proteins and carbohydrates in seeds
compared to the control treatment.

The second experiment: Cultivation of seeds in nursery conditions and it
included two stages:

The first stage:

The seeds, pre-treated with cold stacking, salicylic and gibberellic acid,
were planted in the Forest Department Nursery on 10/2/2020. The readings
related to germination (germination percentage and germination energy) were
taken and germination speed was measured after ten days from the start of
germination. At the end of the experiment, the final results of the rest of the
studied phenotypic, chemical and anatomical traits of the seedlings were taken
at the end of October 2020. The experiment was carried out using the Factoril
RCBD complete randomized design, with eighteen treatments in three
replications and 10 seeds in each experimental unit of each treatment. The
results of the study were statistically analyzed using Genstat v12 program and
tested using Duncan's polynomial test at a probability level of 0.05. The results
can be summarized as follows:

Phenotypic traits

The single effect of the study factors (stratification, salicylic acid and
gibberellic acid):

Stratification achieved a significant superiority in the percentage of
germination and vegetative energy and gave the highest rates in the phenotypic
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Abstract

This research was conducted in the laboratory and nursery of the Forestry
Department / College of Agriculture and Forestry / University of Mosul during
the period from February 2020 to June 2021 in order to study the effect of some
physical and chemical factors on the germination and growth of pine seedlings
Pinus eldarica Medw by treating seeds with cold stratificating degree (4°) for 60
days and immersion in different concentrations of salicylic and gibberellic acids
(400,200.0 mg.L-1) in two separate experiments.

The first experiment (Cultivation in ideal conditions)

Cultivation was carried out in the incubator under ideal conditions at a
temperature of 25 ° C in the Development Laboratory of the Forestry
Department on 10/1/2020. The characteristics related to germination
(germination percentage, germination energy and speed of germination) and
some physiological characteristics of the seeds (carbohydrates, proteins,
amylase and lipase enzyme activity) were taken. The experiment was carried
out using a Completely Randomized Design (CRD). The results of the study
were statistically analyzed using Genstat v12 program and were statistically
tested using Duncan's polynomial test at a probability level of 0.05. The most
important results obtained in this experiment can be summarized as follows:

Germination properties and some physiological properties of seeds

The single effect of the study factors (stratification, salicylic acid and
gibberellic acid):

Stratification achieved significant superiority in all the traits related to the
seeds (germination percentage, germination energy, germination speed,
carbohydrate content of seeds, protein content of seeds, amylase enzyme
activity, and lipase enzyme activity). Salicylic acid also achieved a significant
superiority in most of the germination and physiological traits of the seeds, as
the immersion treatment at a concentration of 400 mg.L-1 was significantly
superior, and gave the highest values for the traits (germination percentage,
vegetative energy, carbohydrate content of leaves, amylase enzyme activity,
lipases enzyme activity). On the other hand, the concentration of 200 mg.L-1
gave an increase in the protein content of the leaves, as well as the case of
gibberellic acid, which exceeded the concentration of 400 mg.L-1 significantly
in the majority of the same studied traits, and gave the highest values except for
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