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Morphological characterization of fig species (Ficus carica L.)
widespread in northwestern Syria
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Abstract

This research was carried out in Idlib governorate in northwestern Syria during the years
2020, 2021 and 2022. 50 genotypes of edible figs grown in the region were identifzazied
and characterized, according to the formal profiling criteria approved by the
International Plant Genetic Resources Institute (IPGRI). The results showed that there
were significant differences between the genotypes in most of the studied characteristics
of the leaves (color, length, width, number of lobes, length of the stand, and number of
leaves on the branch), and the genotypes varied in the characteristics of the fruit, whether
quantity (number of fruits / branch, length, width, neck length, nozzle width, weight, TSS)
or quality (external color, hardness, shape, top shape, stand shape, peel cracks, peel
lines, pulp color, and drop on the fruit eye). The shape of the fruit ranged between
spherical, oval and pear, and its color ranged from yellow, green, red, yellowish green,
reddish green, pink, violet and black. Models varied in the presence of cracks and stripes
on the surface of the rind of the fruit from absent to few to medium to many. As for the
color of the pulp, it ranged from yellow, pink and red. The Khadrawi variety is superior in
the characteristics of the weight and size of the fruits over the rest of the studied models,
which gives it great importance in the processes of breeding and genetic improvement.
The correlation analysis showed a positive linear correlation between fruit weight and
length, width, neck length and nozzle width, and a positive linear correlation between the
proportion of dissolved solids and the number of leaf lobes. The results of the cluster
analysis of the characteristics of the studied models also showed that the studied
genotypes were grouped into two main clusters, each cluster comprising three subgroups.
The highest degree of kinship was between the Azuki and Zaibli styles, and between
Shami and red porphy. Finally, the results of the research indicate that there is a great
diversity between the genotypes studied, making it a key pillar in subsequent breeding
programs.

Keywords: figs, Ficus carica, genotypes, morphological characterization, genetic
kinship.

1. Introduction

Figs are one of the first fruit trees to be domesticated during the Stone Age, and the fig
tree was known in ancient civilizations and propagated by cuttings as one of the oldest
forms of fruit tree cultivation (Zohary and Spiegel-Roy, 1975). (Kislev et al. 2006)
indicates that fig culture preceded cereal culture by about 1,000 years, where traces of
figs dating back to the Stone Age were found in the Jordan Valley, which were charred
dried figs.
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The fig ordinary Ficus carica L. belongs to the mulberry family Moraceae which includes
1400 cultivated species belonging to about 40 genera (Falistocco, 2009). The genus Ficus
contains 750 species of woody trees and shrubs, distributed in the tropics and subtropics
(Condit, 1969).

Genetic diversity is key to species survival and adaptation to environmental changes, and
therefore the preservation of this difference has become essential (Platt et al., 2010;
Huang et al., 2014). The interest in plant genetic resources and plant genetic diversity
dates back to the beginning of the last century when the scientist Vavilov (1929)
developed his theories about the centers of diversity of cultivated plants. The loss of
genetic resources for many fruit species has increased the need to preserve existing
available genetic resources, not only to ensure the survival of the species, but also to
ensure the availability of the necessary feedstock for breeding programmes (Esquinas,
2005), where the risk of genetic erosion has become clear (Mars, 2001).

To better preserve and use genetic resources, the available genotypes must be studied and
the most important variants selected (Giraldo, et al., 2010). Identifying plant material
based on morphological and biological traits is important for managing genetic resources,
preserving available genetic diversity, and establishing genebanks (Podgornik, et al.,
2010), so the inclusion of phenotypic traits in any genetic improvement programme for
the proper conservation and use of genetic resources is critical (Caliskan, et al., 2017).

The fig tree is one of the fruit trees that exhibits rich genetic diversity (Giraldo, et al.,
2010) and constitutes an important biological resource that can be exploited for scientific
and breeding purposes (Falistocco, 2020). Despite advances in molecular characterization
in figs, formal characterization is always required and should be included in any program
for the conservation and use of genetic resources (Giraldo, et al., 2005; Khadari, et al.,
2005; Ikegami, et al., 2008; Achtak, et al., 2009).

Several studies have been conducted to characterize different varieties of figs in Turkey
(Nalbant, 1997; Karadeniz, 2001; Kiiden, et al., 2005; Polat and Caliskan, 2008; Mikdat,
2009; Karadeniz and Bak, 2016; Karat, 2022; Nilufer, et al., 2022). and in Tunisia (Mars
et al.,1997; Aljane, et al., 2005; Saddoud, et al., 2008; Essid et al., 2021). All these studies
showed significant genetic diversity in fig germplasm.

In a study conducted in the Punjab region of India, on the morphological characteristics
of the fruits of 11 introduced varieties, significant varieties were found in the introduced
varieties (Rattanpal, et al., 2015). The results of a study (Zolfaghari, et al., 2019) showed
significant differences between the varieties studied for each trait studied. Twenty-five
Slovenian entries were compared with fig varieties in Croatia, in a study (Podgornik, et
al., 2010) with the aim of determining the degree of kinship and similarity between them,
the results of the evaluation confirmed the importance of phenotypic traits in the
characterization of fig genetic resources developed by (IPGRI and CIHEAM, 2003). In
Albania (Koka, 2001) characterized local fig varieties based on pomological and
agricultural characteristics with the aim of improving conservation and use of microbial
plasma, the results showed a great variety of varieties.

(Benettayeb, et al., 2017) described eleven varieties of figs, using 45 morphological traits.
The results showed that 20 quantitative traits and 7 qualitative traits were the most
important to distinguish between varieties, and the characteristic of skin thickness, length
and diameter of the fruit were the most discriminating and important variables.

In a study conducted by (Hssaini, et al., 2020) on a large sample of fig genotypes
prevalent in Morocco, the studied genotypes showed significant difference based on
morphological, chromatic and physicochemical traits, and most traits showed a high
coefficient of differences and revealed a high level of phenotypic diversity among the
genotypes studied.
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Fig species are widespread in many regions of the world, mainly in the Mediterranean
region due to their adaptation to different climates and soils (Mars, 2003). Syria is one of
the main breeding grounds for the fig tree, as it has adapted to the climatic conditions
prevailing in this region (Ighbareyeh, et al., 2018). (Fuller, et al., 2021) believe that figs
were first domesticated in the Eastern Mediterranean rather than throughout the
Mediterranean basin. The varieties of this tree have been subjected to severe genetic
erosion as a result of the ongoing war and the migration of farmers from their lands in
Idlib governorate, which occupies the forefront of fig production in Syria (SSG., 2021),
which reflected negatively and severely on the genetic resources of this tree, hence the
importance of this research in inventorying and characterizing existing genotypes in order
to identify, preserve and later use them in breeding programs and genetic improvement of
the tree.

2. Materials and methods of work
2.1 Research Location:

Samples were collected from 11 different areas within Idlib governorate: Ariha, Kafr
Nabl, Kafr al-Qas, Martin, Qaminas, Maarat Misrin, Jisr al-Shughour, Salgin, Harem,
Jabal al-Summag, and Armanaz. Each area included a minimum of three sites.

2.2 Plant matter:

The plant material included all the genotypes that could be collected during the research,
and the trees planted at the age of 7-10 years were studied, and readings were taken on 5
trees of each model and from each studied site during the years 2020, 2021 and 2022.

2.3 Descriptive study:

Initial descriptive keys (fruit color, size, leaf lobulation) were identified to distinguish the
genotype from the first field observation (during July when the cultivated models are in
the process of fruit formation). Subsequently, (in subsequent years) a comprehensive
morphological characterization of five representative trees of the specific genotype was
carried out at each study site according to the IPGRI and CIHEAM Fig Characterization
Manual (IPGRI and CIHEAM, 2003), and has been used in a large number of fig
characterization studies (Saddoud et al., 2011; Basheer-Salimia et al., 2012; Caliskan and
Polat, 2012; Trad et al., 2013; Ciarmiello et al., 2015; Belattar, 2022; Karat, 2022)

2.3.1 Biological traits:

R
%

The crop that gives fruits:

The first crop Breba: present or absent.

-

The second (main) crop: present or absent.

2
o

Buds open

2
o

The beginning of fruit ripening:
Very early: before July 20.
Early: July 20-31.

Average earning: August 1-15.
Late: August 15-31.

\ery late: after August 31.

o M w D oE

< Full maturity: taken at the maturity of 50% of the fruits on the tree.

° First crop:
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Very early: before May 15.
Early: May 16-31.
Medium early: June 1-15.
Late: June 16-30.

Very late: after July 1.

o > w D oE

Second crop (main):
1 Very early: end of July.

2 Early: August 1-10.

3 Average early: August 11-31.

4, Late: September 1-30.

5 Very late: after October 1.

2.3.2 Tree growth characterization standards:

< Nature of growth: standing, semi-standing, open, spreading, sagging, figure (1).

Figure 1 Nature of Growth in Fig Trees

R
°

Tree growth strength: low, medium, high.

R
°

Apical sovereignty: absent, present.

R
°

Degree of branching: sparse, medium, dense.

R
L X4

Terminal bud color: light green, green, reddish-brown, brown.
< Branch color: green, gray, brown, other colors.

< Terminal bud length (mm): The measurement was taken with a graduated ruler,
and the measurements were taken during the ripening period of the first fruit on the
branch.

< Terminal bud width (mm): The measurement was taken with a graduated ruler,
and the measurements were taken during the ripening period of the first fruit on the
branch.

<> Branch length: Take measurement with a graduated ruler during the ripening
period of the first fruit on the branch. The length of the developing branch was measured
in the year of study, and four branches from each of the four trees (a branch from each
side) were studied, and according to the general average of the trees studied.
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1 Short: less than 10 cm.

2. Medium: between 10-20 cm.

3 Long: between 21-35 cm.

4, Too long: longer than 35 cm.

% Branch width: Taking measurement with a graduated ruler during the ripening
period of the first fruit on the branch. The width of the branch in the central phalanx was
measured (average of three phalanges on the branch), and four branches from each of the
four trees (a branch from each side) were studied, and according to the general average of
the trees studied.

1. Thin: less than 10mm.

2. Medium: 10-15 mm.

3. Thick: greater than 15 mm.

<> The length of the phalanx is cm

2.3.3 Description of papers:

The study took the first leaf containing a fruit in its armpit, and by four leaves
representing the four sides of the tree, according to the average for each tree, then the
average number of trees studied of each model (5 trees), and measurements were taken
using a graduated ruler, during the period of maturity of the first fruit on the branch, and
the measurements taken were as shown in Figure (2), and the following characteristics
were studied:

<> Leaf color: green, light green, dark green.

< Number of leaves/branch: Counting the leaves on the branch, for four branches of
each tree, then taking the general average of the trees studied of each type: less than 4, 4-
8, 9-12, more than 12.

R

X3 Leaf length (cm): Measure from the base of the leaf to the end of the central lobe.

R

X2 Sheet width (cm): Measure the maximum width of the sheet (Fig. 2-B).

<& Number of lobes: Four leaves were taken from each of the four sides, and
according to the number of lobes of the studied model: absent, three, five, seven, more
than seven.

& Leaf holder length (cm): Figure (2-C).

TR Q0 - -y D - -0 0 -

Figure 2: Length and width of the sheet and length of the leaf stand
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2.3.4 Description of fruits:

To study the qualities of the fruits took the basal fruit on the branch during the middle of
the ripening period.

A- Qualitative qualities of the fruit:

< Exterior color: black, purple, brown, green, light green, yellowish green, yellow.
< Fruit hardness

<> Fruit shape: determine by calculating the indicator value | = (length/width)

1. Flounder: 1>0.9.

2. Spherical: 1 =0.9-1.1.

3. Rectangle: 1 < 1.1.

R
o

The shape of the apex of the fruit: flat, round, sharp, as in Figure 3.

M #1 A

Figure 3 Fruit crest shapes

< Fruit bearing shape: Variegated polymorphic large, long and thin, short and thick,
(Figure 4).

@ PYS
SRy

Figure 4 Fruit Bearing Shape (Condit, 1947)

< Cracks of the peel of the fruit: cracked peel, rare longitudinal cracks,
microcracks, (Figure 5).
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1 2 3
Figure 5 Cracks on the peel of the fruit

<& Longitudinal lines on the surface of the fruit: non-existent, medium, prominent.
< Pulp color: white, amber (reddish-yellow), pink, red, dark red.
< Presence of drops on the eye of the fruit (present, absent)

B- Quantitative qualities of the fruit:

Quantitative measurements were taken on the fruits as shown in Figure 6.

Figure 6: Length, width, neck and length of the fruit holder

R
%

Number of fruits/branch.

R
%

Fruit length (cm).

R
%

Fruit width (cm).

2
o

Fruit neck length (mm).

2
o

Nozzle width (cm).

2
o

Fruit weight (g): According to the average weight of 25 fruits taken randomly.
Dissolved solids (TSS) (%).

2
o

3. Results and Discussion:
3.1 Inventory of fig varieties:

The plant material of this research included 50 genetic patterns of edible fig trees planted
in Ula and at the age of 7-10 years, and readings were taken on 5 trees of each model
during the years 2020, 2021 and 2022, where Table (1) shows the fig models spread in



Idlib governorate (according to the local name spread among farmers) in addition to the

model code adopted in the study.

Table 1 Studied genotypes and codes used in the stud
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Yellow 11 Green 21 Khadrawi 31 Superficial | 41 Bilious

Petite Monthly Green

Abu Kaf 12 black 22 Striped 32 Superficial | 42 Stallion

vegetables petiole

red 13 Abyssinian | 23 Khadrawi 33 Sultani 43 Karsawi
Black Dot

Red My | 14 Sindhi 24 Burgundy 34 Red sumaci | 44 Deer heel

Country Black (yellow)

Ode Red 15 Winter 25 Rzezi 35 Black 45 Red deer
Black sumaci heel
(Abidi)

Shabati 16 Anzuki 26 Zaibli 36 Coastal 46 Masonic

Red sumaci

Small Red 17 Hyena Pose | 27 coastal 37 Sawadi 47 Mawardi

Red 18 Halabi 28 Coastal 38 Syrian 48 Patched

Medium Brown

green 19 donkey 29 Coastal 39 Red 49 Strip

monthly shanshari
Winter 20 Hayshi 30 Superficial | 40 Black 50 Wardani
Green White shanshari

3.2 Biological characteristics of the studied varieties:

Table (2) shown the most important phenological characteristics (yield, bud opening date,
beginning and end date of ripening) of the studied fig varieties.

Table 2 Phenological traits of the studied fig varieties

absent Is there early early early
absent Is there medium medium medium
absent Is there medium medium medium
absent Is there medium medium medium
absent Is there medium medium medium
absent Is there medium medium medium
absent Is there medium medium medium
absent Is there medium medium medium
Behind the | Behind the | Behind the
absent Is there - . )
times times times
Behind the | Behind the | Behind the
absent Is there - . )
times times times
Behind the | Behind the | Behind the
absent Is there - . )
times times times
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
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absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
Is there Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there medium medium medium
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there early early early
absent Is there medium medium medium
absent Is there early early early
absent Is there medium medium medium
absent Is there medium medium medium
absent Is there early early early

Table 2 shows that most of the genotypes missed the first crop, with the exception of the
coastal wine genotype, which gave two crops in the agricultural season. This finding is
similar to a study (Caliskan and Polat, 2012) that included 76 entrances of figs in Turkey,
in which only two entrances found a first crop, and the rest of the inputs gave only a
second crop. As for the second crop, it is present in all genotypes and is considered the
main crop for the production of eaten figs. The diversity of genotypes is also noted in

terms of early blooming of buds and the beginning and completion of maturity.
3.3 Tree Growth Characterization Standards:

Through our study, tree growth characterization data for the studied fig models were

obtained as shown in Table (3).
Table 3 Tree Growth Characterization in Studied Fi

Genotypes

Half standing | Medium Exist Sparse conical green green
Widespread Medium Exist Forked conical é'gztr] Greenish Brown
Half standing | Medium Exist medium | conical é'gztr] Greenish Brown
. . . . . Light
Widespread high Exist medium | conical brown
Green
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Saggmg high Exist dense conical Light Dark Brown
twigs Green
Half standing | high Exist medium | conical ;(reelé?]W'Sh Light Green
Half standing | Medium Exist medium | conical Ic_slr%t;tn Reddish brown
Widespread high Exist medium | conical Ic_;lrgelgtn Reddish brown
Half standing | Weak Exist Sparse conical Igght brown
reen
L . . . . Light
Existing high Exist medium | conical brown
Green
tS\zigggslng high Exist medium | conical green Greenish Brown
Existing high Exist medium | conical Yellowish brown
green
Existing high Exist medium | conical ;e;ézW|sh Reddish brown
Existing high Exist medium | conical ;ﬁé?}wwh Dark Brown
Half standing | Weak Exist medium | conical ;e;ﬁwwh Reddish brown
Existing high Exist medium | conical Yellowish brown
green
Existing high Exist medium | conical Yellowish brown
green
Half standing | Weak Absent dense conical ;(regé?]W'Sh brown
Existing high Exist medium | conical Yellowish brown
green
Sa_ggmg high Absent dense conical Yellowish brown
twigs green
Widespread Medium Exist medium | conical ;(re;é?]W'Sh brown
Half standing | Medium Exist Sparse conical ;(re;é?]W'Sh brown
Half standing | high Exist medium | conical ;(re;é?]W'Sh brown
Widespread Medium Absent dense conical ;e;ézwmh brown
Medium high Absent medium | conical ;EJL?]WISh brown
Existing high Exist medium | conical Yellowish brown
green
. . . . . Light
Existing high Exist medium | conical G brown
reen
Sagglng high Exist medium | conical Light brown
twigs Green
Widespread high Exist medium | conical green Greenish Brown
It's open high Exist medium | conical I(‘;'r%r; Greenish Brown
Half standing | high Absent medium | conical ;(re;é?]W'Sh Light Brown
Half standing | high Exist medium | conical ;(re;é?]W'Sh Light Brown
It's open high Exist medium | conical green Light Brown
It's open high Exist medium | conical green Greenish Brown
It's open high Exist medium | conical green Greenish Brown
Existing high Exist medium | conical Light Greenish Brown
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Green
Existing high Exist medium | conical ;ﬂéﬂwwh Light Green
Existing high Exist medium | conical élrgez; Greenish Brown
Existing high Exist medium | conical Ic‘_;r%r;tn Reddish brown
Existing high Exist medium | conical ;](r(ﬂé?]wmh Reddish brown
Widespread high Absent medium | conical I(‘_:"r%ztn Greenish Brown
Widespread high Exist medium | conical ;](r(ﬂé?]wmh Light Brown
Half standing | high Exist medium | conical é'ght brown
reen
Existing high Exist medium | conical ;ﬂé?]wmh brown
Existing high Exist medium | conical ;ﬂé%wmh brown
Half standing | Weak Exist Sparse W'd.e Light Greenish Brown
conical Green
Widespread Weak Exist medium | conical (I_Blrgez; Greenish Brown
Widespread Weak Exist dense conical (I_Blrgez; Greenish Brown
Widespread Medium Exist Sparse conical (I_Blrgez; Light Green
Widespread Weak Exist dense conical ;(ﬁ:é?]wwh Greenish Brown

In a study (Giraldo et al., 2010) it was found that the tree's growth habit, size, and degree
of branching are key traits that can be relied upon to distinguish between genotypes. It
can be seen from Table (3) that the genotypes varied greatly in the tree growth
characteristic, growth strength and branching. The appearance of the terminal bud was
conical in all genotypes except petiolate yellow and Masonic was wide. The color of the
bud varied from green to light green to yellowish green.

3-4- Characteristics of the branch:

Table (4) shows the most important quantitative characteristics of the bud and branch
(length and width of the bud, length and width of the branch, and length of phalanges) of
the fig species studied.

Table 4 Quantitative traits (length, width) of bud, branch and phalanx length of the
studied genotypes

0.77 5.06 13.88 1.36 5.30
1.00 5.20 23.00 1.26 2.50
1.52 10.4 25.00 1.36 3.22
0.82 6.20 29.20 1.74 3.24
0.54 3.84 15.40 1.24 1.42
0.98 5.66 11.60 1.24 2.30
0.80 4.96 14.50 1.52 3.26
1.24 3.86 30.00 0.98 5.10
3.20 7.00 15.88 1.44 2.00
1.34 9.40 10.80 0.98 2.34
0.98 6.06 5.00 1.00 1.42
1.23 6.49 15.88 1.26 3.50
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0.89 5.06 18.60 1.22 3.30
0.98 4.96 32.05 1.38 5.24
2.10 5.62 17.30 1.27 3.50
1.39 7.04 15.06 1.36 1.01
1.12 7.60 15.60 1.36 1.90
1.02 7.00 15.00 1.69 3.02
0.53 3.70 7.04 0.94 1.01
0.96 6.60 6.60 1.90 1.14
1.29 7.09 18.18 1.12 3.98
1.95 9.33 30.25 1.62 3.87
0.98 5.90 31.62 1.20 5.80
1.26 6.78 16.6 1.26 1.62
0.98 7.20 6.00 1.04 1.08
1.22 6.70 15.72 1.28 2.00
1.26 6.64 9.50 1.39 1.47
0.98 4.84 8.60 1.06 1.08
1.14 5.96 6.80 1.30 1.82
1.24 6.04 11.88 1.07 2.08
1.48 7.10 7.00 1.40 1.10
1.00 5.00 7.88 1.50 1.50
1.23 5.96 8.87 1.25 1.66
1.00 7.01 13.61 1.25 1.88
0.72 5.90 8.92 0.98 0.68
0.64 5.74 5.24 0.84 0.54
0.95 6.28 10.76 1.64 2.05
0.99 5.93 24.07 1.45 3.02
1.17 6.49 12.33 1.53 1.69
1.16 6.02 14.70 1.86 3.88
0.87 4.83 7.68 1.63 1.22
1.32 5.90 9.36 1.38 1.02
1.36 7.82 7.40 1.10 1.76
1.36 6.47 9.53 1.40 1.54
1.24 7.66 23.44 1.22 4.42
1.44 9.58 27.06 1.52 3.00
1.50 7.04 8.24 1.02 1.62
0.84 5.00 15.02 1.62 2.06
1.02 6.04 10.40 1.06 1.04
1.19 8.10 8.86 1.18 1.95
1.10 6.22 14.79 1.32 2.52
17.8 145 22.6 145 29.4
0.19 0.85 3.18 0.18 0.70

As for the characteristics of the branch Table (4), the genotypes differed among
themselves in the length, width and color of the branch, and the highest value of the
branch length in the Sindhi black genotype was 32.05 cm, while the lowest value in the
genetic type was monthly green and reached 5 cm. As for the width of the branch, the
highest value was in the genotype Hishi (1.9 cm), and the lowest value was in the coastal
porphyry genotype (0.84 cm). Models also differed among themselves in the color of the
branch. The longest buds in the genotype were striped vegetables (1.95 cm) and the
shortest in the genotype Hamari (0.53 cm). The widest terminal bud in the genotype was
red (10.4 mm) and the lowest width in the donkey genotype was 3.7 mm. The average
length of the phalanx was 2.52 cm, the highest length of the phalanx in the genotype
Khadraoui was 5.8 cm and the lowest length in the coastal porphyry was 0.54 cm.
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3-5- Characteristics of the paper:

Figure (7) and Table (5) show the most important leaf characteristics (leaf color, number
of leaves on branch, leaf length, leaf width, number of lobes per leaf, and leaf holder
length) of the fig models studied.

i p
Figure 7: Paper in fig models studied (numbers denote the model code in the study)
Table 5 Leaf characteristics in fig models studied

green 8.00 18.88 18.22 3 6.71

green 5.00 21.36 20.30 5 6.06
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green 5.30 19.30 18.28 3 5.82
green 9.30 17.90 18.88 5 7.92
green 7.40 17.16 15.00 3 7.00
green 10.80 24.80 23.40 5 6.92
green 6.40 18.32 17.00 5 5.50
green 7.60 15.70 14.60 5 5.54
green 4.80 18.80 17.36 5 6.02
green 8.80 23.70 21.92 5 6.40
green 6.40 22.00 19.92 5 5.92
green 9.10 20.46 18.18 1 6.13
Dark 8.84 23.63 22.72 5 8.72
Green
green 7.60 20.80 19.97 5 6.17
Dark 5.55 22.85 19.39 5 8.81
Green
Light 7.07 19.11 18.10 5 8.66
Green
green 12.60 19.40 18.22 3 6.80
green 6.80 16.49 18.62 5 7.01
Dark
10.10 22.75 15.70 5 5.83
Green
Dark 7.40 17.40 22.92 5 5.54
Green
green 10.07 23.38 16.74 5 7.65
Light 6.30 17.23 22.32 5 6.27
Green
'G"ght 12.82 20.44 20.26 5 5.94
reen
green 9.40 17.18 13.12 5 5.06
Light 5.60 24.68 23.66 5 7.94
Green
Light 10.10 16.14 17.75 5 7.63
Green
Light 10.88 17.71 17.42 5 6.99
Green
Light 7.90 22.82 21.92 5 6.86
Green
Light 11.28 2050 20.40 5 6.22
Green
Light 8.00 18.91 17.56 5 4.47
Green
Light 10.4 21.46 18.06 5 8.84
Green
Light 11.00 17.42 21.22 5 5.94
Green
Light 7.05 19.82 17.56 5 6.49
Green
Light 6.61 21.60 19.41 5 6.31
Green
Light 6.00 15.40 17.10 7 6.06
Green
Light 8.40 25.12 23.12 7 7.94
Green
Light 6.27 16,51 15.79 5 5.21
Green
Light 7.03 25.09 19.65 5 7.86
Green
Light 7.73 20.19 17.83 5 9.53
Green
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Light 8.86 21.34 22.18 5 10.02
Green
Light
Grean 7.34 18.49 17.45 5 5.97
Light 7.52 18.30 18.06 5 6.04
Green
Light 10.76 21.99 20.21 7 6.12
Green
Light 8.76 20.70 18.16 5 5.63
Green
green 14.40 24.80 22.82 5 7.92
Light 9.00 19.16 15.12 5 5.56
Green
Light 6.86 19.46 17.38 5 5.86
Green
Light 9.36 16.18 18.20 5 9.20
Green
Light 6.50 19.20 16.20 5 372
Green
Light 7.60 16.30 14.77 5 7.04
Green
- 8.28 20.18 18.87 ; 6.80
- 19.40 9.60 9.00 9.30 13.90
- 153 1.83 162 ; 0.90

It can be seen from Table (5) that the general average number of leaves on the branch for
all genotypes was 8.29, the highest value in the deer heel was yellow (14.4), and the
lowest value in the genotype was green (4.8). The leaves varied in length and width and
the average year of leaf length in genotypes was 20.18 cm, with the highest value in the
genotype being coastal porphyry (25.12 cm), and the lowest value in the genotype was
black porphyry (15.4 cm). For the width of the leaf, the overall average for all genotypes
was 18.87 cm, with the highest value in the Rzezi genotype (23.66 cm), and the lowest
value in the Burgundy genotype (13.12 cm). These results were less varied in length and
width of the paper compared to the results of Abdelsalam et al., 2019, the results of which
were generally higher in terms of the length and width of the paper compared to Khadivi
et al., 2018. For leaf holder length, the average for all genotypes was 6.81 cm, with the
highest value in the genotype being black shanchari (10.02 cm), and the lowest value in
the genotype Maari (3.72 cm). The number of leaf lobes is very important and essential
for distinguishing between inputs and patterns in figs (Saddoud et al., 2008; Giraldo et al.,
2010), for the number of lobes of the leaf, the number of lobes was 1 in the black model,
3 in the petiose yellow, red, oak red and hyena pose, 7 in the genotypes black porphyse,
coastal porphyry and Karsaawi, while the number of lobes was 5 in the rest of the
genotypes. These results were less varied compared to the results of the study
(Abdelsalam et al., 2019), where it was found in his study to vary the number of lobes
between (1, 3, 4, 5, 6, 7, 8, 10), while the results of the length of the leaf stand were
consistent with the results of the previous study.

3-6- Qualitative qualities of the fruit:

Figure (8) and Table (6) show the most important qualitative characteristics (external
color, hardness, shape, top shape, stand shape, peel cracks, peel lines, pulp color, and
drop on the fruit eye) of the fruits of the fig models studied.
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43 49)

Figure 8: Fruit in fig models studied (numbers denote the model code in the study)
Table 6 Qualitative traits of the fruits of the studied genotypes of figs

. Tall .
yellow ::Aa fg:ég; Pears Circular and (':\ggrkz Notable red Exist

thin
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. Tall Rare
yellow ::g ?gr::lars]; spherical Circular and longitudina Dc;t)a(sisrzot red Absent
thin |
: Short . .
red rl:/la ?g:;g; Oval Circular and ::\I{I;grkz ;r:;r]ucdc:?(?r DRaerdk Absent
thick
Red striped Medium Tall Protruding
with deep hardness Pears Circular and Cracked | darker than Pink Absent
red thin the crust
Reddish Short Rare
Green Solid Pears Circular and longitudina | Notable Pink Absent
thick |
Green Short Micro Protruding Dark
striped Solid Pears Circular and cracks darker than ink Exist
with red thick the crust P
. Tall .
red ::g ?g:ég; spherical Circular and gl;grkz Notable glanrlk( Absent
thin
Red dotted Medium Short Micro Protruding
white near spherical Circular and darker than | Amber Absent
hardness . cracks
neck thick the crust
vellowish Tall Rare Protruding
reen Solid Pears Circular and longitudina | darker than | yellow Absent
g thin | the crust
. Short . .
Light Soft Oval Flat and Micro Notable L'.ght Exist
Green thick cracks pink
Short Rare
green Soft Pears Flat and longitudina | Medium Amber Exist
thick |
Medium Tall Rare . . . .
black hardness Pears Flat and longitudina | Medium Pink Exist
thin |
Short
black Soft Oval Circular and Cracked Notable Amber Exist
thick
. Short .
Reddish Solid Pears Circular and Micro Notable Pink Exist
black thick cracks
Short .
black Soft spherical Flat and Mlcrko Doesj not D_arlk< Exist
thick cracks exist pin
. Short Rare
Dark Red r':g fgr';r:s Oval Flat and longitudina | Medium Pink Absent
thick |
. Tall . Protruding
yellow Medium Pears Circular and Micro darker than Pink Exist
hardness . cracks
thin the crust
Tall Micro It's a little Dark
yellow Soft Pears Circular and cracks light green ink Absent
thin in color. P
Red dotted Short Micro
white near Solid Oval Circular and cracks Notable Pink Exist
neck thick
Short Rare
black Solid Oval Circular and longitudina | Notable red Absent
thick |
Light Medium Pears Circular Tall Rare Protruding Dark Exist
Green hardness and longitudina | darker than ink
g p
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thin | the crust
Green
. . Short Rare
striped Medium - . o Dark .
with hardness spherical Circular tﬁri]cdk Iongltludlna Notable pink Exist
yellow
Short .
GDark Solid Pears Flat and Micro Medium Pink Exist
reen thick cracks
Tall . .
Light Red Solid spherical Flat and gf;grk(; Medium IE)Ii%rIlt Absent
thin
pink Tall Micro
striped Soft Pears Circular and cracks Medium Amber Exist
with red thin
Short
Dark Red Soft Pears Flat and Cracked Notable red Exist
thick
Yellow Medium Tall Rare
striped Pears Circular and longitudina | Medium Pink Exist
. hardness -
with red thin |
Green
: . Short . .
strlpeq n Soft Pears Flat and Micro Notable L'.ght Exist
reddish thick cracks pink
brown
Gr:ee(;er;:]sg- Short Protruding
dark Soft Pears Circular and Cracked darker than | Amber Exist
: thick the crust
stripes
Tall Micro
yellow Soft Pears Flat and cracks Medium Pink Exist
thin
Teal Medium . Tall Micro . Dark
Pears Circular and Medium Absent
yellow hardness thin cracks Red
. Tall .
Light Micro .
Green Soft Pears Flat ?hni(rj\ cracks Notable Amber Exist
Tall . .
Teal Soft Pears Flat and Micro Notable L'.ght Exist
yellow thin cracks pink
. . Short Densely
Light Medium Pears Flat and longitudina | Notable Dark Exist
Green hardness thin | cracked Red
Medium Tall Longitudin .
black Oval Flat and Notable red Exist
hardness thin al cracked
Medium Short Protruding
red Pears Flat and Cracked darker than Pink Exist
hardness .
thick the crust
Buraund Short Rare
B?ack y Solid Pears Circular and longitudina | Notable red Exist
thick |
. Tall
yellow Medium Pears Flat and Cracked Medium Pink Exist
hardness thin
s?rrifaig Medium . Short Micro Protruding .
. Pears Circular and Amber Exist
with red hardness thick cracks red color
and dotted
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with white
dots
Medium Tall Micro Light
black Pears Circular and Notable g Exist
hardness thin cracks yellow
Yellow and Tall
green Soft Pears Flat and Cracked Notable Pink Exist
stripes thin
. . Mediu . Protruding
Yellowish Medium Pears Circular m and Micro darker than | Amber Absent
green hardness . cracks
thin the crust
Purple Medium Short Protruding
striped hardness Pears Flat and Cracked | darker than red Absent
with red thick the crust
pink Tall . Protruding .
striped Soft Pears Circular and Micro darker than Light Exist
. . cracks Red
with red thin the crust
Golden . Tall Micro . .
Soft Pears Circular and Medium Amber Exist
yellow thin cracks
Teal Tall Rare Protruding
Soft spherical Circular and longitudina | darker than Pink Absent
yellow .
thin | the crust
Medium Tall Micro
red Pears Flat and Medium red Absent
hardness thin cracks
Short Rare Protruding
Red Purple Soft spherical Circular and longitudina | darker than | Amber Exist
thick [ the crust
. . Mediu
Yellowish Medium spherical Circular m and Cracked Medium Dark Absent
green hardness thin Red
. Tall .
Red Purple Medium Pears Flat and Micro Notable red Absent
hardness thin cracks

We note from Table (6) that the external color of the fruit, the hardness of the fruit and the
color of the pulp, differed greatly between the genotypes, for the shape of the fruit, it was
spherical in the genotypes Abu Kaf, red small, red middle, black winter slave, Khadrawi
striped, burgundy, Mason, Mashga and Maari, and it was oval (flattened) in red, winter
green, Abyssinian black, Anzuki, Hamari and Hayshi, and pears in the rest of the studied
genotypes. Compared to a study (Caliskan and Polat, 2012) on 76 fig entries in Turkey,
49 entrances were identified as spherical fruits, 12 oblong fruits and 15 flattened fruits.
The apex of the fruit was either flat or round. The genotypes also differed in the form of
the fruit bearer, where it was short and thin in the genetic pattern porphyry red, medium
and high in the genotype stallion and naked, and short and thick in red and red oak and
red Shabati and red middle and green winter and green monthly and black Abyssinian and
black Sindhi and black winter and Anzuki and Hamari and Hishi and Khadrawi striped
and Khadrawi point and Zaibli and coastal wine and coastal monthly and porphyry
coastal and black and black and Karsaawi and Mashga, and long and thin in the rest of the
genotypes. There was also a very large variety in the characteristics of the rind of the fruit
and in the color of the pulp of the fruit according to the genetic pattern studied. As for the
fruit eye drops, they were absent in some models and present in others, and their colors
varied according to the genotypes studied. As for the juiciness of the pulp, it was slightly
juicy, medium or juicy.

3.7 Quantitative qualities of the fruit:
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Table (7) shows the most important quantitative characteristics (hnumber of fruits/branch,
length, width, neck length, nozzle width, weight, TSS) of the fruits of the fig models
studied.

Table 7 Quantitative traits of fruits of the studied genotypes of figs

| 546 5.56 4.80 21.98 0.98 49.56 18.72
| 5.00 6.00 4.80 4.00 4.20 57.00 18.60
| 7.20 4.40 4.20 6.00 0.52 53.40 19.40
| 4.00 3.00 4.00 5.40 1.52 35.16 18.84
| 5.00 3.50 5.50 15.00 2.96 58.60 18.10
| 4.00 6.00 5.20 10.00 1.02 52.48 18.60
| 6.00 5.00 4.50 7.84 2.50 31.20 19.00
| 7.0 4.00 5.02 3.06 2.80 54.00 19.20
[ 3.0 2.50 3.00 5.00 0.24 36.50 18.80
| 5.00 6.16 4.88 15.40 1.96 53.80 19.06
| 6.20 1.34 5.02 4.98 0.30 51.20 19.30
| 550 5.88 5.36 14.20 2.42 53.35 16.90
| 499 4.75 4.83 10.04 1.13 49.08 16.00
| 6.20 6.55 6.91 14.90 1.16 54.33 18.40
| 546 4.10 5.07 8.35 1.02 54.20 18.44
| 451 4.10 3.52 8.34 0.90 40.11 19.97
| 460 4.72 5.04 12.80 0.86 50.80 18.40
| 7.0 4.06 3.77 10.20 2.25 44.35 19.15
| 560 3.51 5.20 15.00 0.45 52.10 18.99
| 4.00 4.52 4.80 4.64 1.02 54.20 17.00
| 572 6.90 6.51 5.62 1.27 129.55 18.00
| 549 5.41 5.29 6.03 0.96 51.44 16.41
| 740 4.88 4.14 4.68 0.32 44.48 16.76
| 618 3.62 5.16 15.00 3.50 62.76 18.00
| 6.00 2.60 2.54 2.98 0.28 29.68 20.00
| 617 3.70 3.49 15.8 0.67 43.98 19.25
| 592 4.30 3.40 13.73 0.41 47.02 18.12
| 728 4.00 3.98 9.82 1.00 48.60 19.00
| 6.10 2.60 5.04 9.62 1.02 36.74 19.20
| 488 4.05 4.71 3.43 0.96 45.20 19.24
| 350 4.46 4.98 19.78 0.47 48.12 19.00
| 658 4.53 4.02 3.91 2.02 50.20 18.64
| 587 5.51 5.09 9.33 1.00 53.67 20.00
| 439 3.36 3.63 5.85 0.52 32.74 20.33
| 3.40 3.36 5.08 9.70 0.30 51.00 19.10
| 478 3.50 3.22 4.80 1.02 50.60 19.02
| 452 417 4.25 1.93 0.54 52.60 16.98
| 533 4.25 5.40 5.76 2.01 53.13 18.24
| 6.10 4.97 4.99 13.97 111 53.39 19.45
| 414 3.00 3.14 8.20 0.34 30.04 17.96
| 459 4.64 4.71 10.19 2.63 49.67 17.84
| 480 3.50 3.52 3.02 0.62 35.08 22.98
| 468 3.38 5.29 2.35 1.19 41.76 22.18
| 472 2.65 2.71 2.94 0.39 27.40 18.59
| 9.00 2.74 3.80 3.96 0.36 27.66 22.20
| 4.00 4.58 5.06 11.60 1.42 55.04 17.98
| 5.0 5.08 4.36 10.20 0.60 40.06 19.28
| 458 3.48 4.02 1.96 0.34 35.28 20.10
| 9.6 5.10 5.56 19.14 3.08 56.98 16.96
| 376 5.14 4.29 5.71 0.32 54.71 22.66
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5.35 4.55 4.66 9.25 1.002 52.12 18.74
20.8 9.9 10.8 20.8 47.4 7.2 10.15
1.06 0.43 0.24 1.83 0.71 3.57 1.33

We can see from Table (7) that the genotypes varied with different fruit characteristics, in
the characteristic of the number of fruits on the branch, the general average of all
genotypes was (5.35 fruits / branch), and the highest value in the genetic type Maari was
9.06 fruits / branch, and the lowest value in the genetic type is green (3 fruits / branch).
As for the dimensions of the fruit, the largest length of the fruit in the genotype was green
(9.9 cm), and the lowest length of the fruit in the genetic pattern was monthly green (1.34
cm). As for the width of the fruit, the highest value was in the Sindhi black genotype
(6.91 cm), and the lowest value in the Rizizi genotype (2.54 cm). The genotypes varied
by the length of the fruit neck, with values ranging from 21.98 mm in the yellow-petiolate
genotype to 1.93 mm in the black-necked genotype. The results of this study were more
varied compared to Caliskan and Polat, 2012. In terms of fruit weight, the largest weight
of the fruit in the genotype was Khadrawi (129.55 g), and the lowest weight of the fruit in
the genotype was red deer heel (27.4 g). Comparing the results of this study in terms of
fruit characteristics and a study (Abdelsalam et al., 2019), we note that the diversity is
greater in the varieties of this study in terms of the length and width of the fruit and the
weight of the fruit. Comparing the results with the results of the study (Caliskan and
Polat, 2008 on a group of Turkish genotypes, we find that the weight of the fruit in our
studied genotypes is greater than in the study of Khadivi and Mirheidari, 2022). While the
width of the fruit in 27.6% of the specimens studied in the research (Caliskan and Polat,
2012) was large (50-60 mm) or very large (> 60 mm). The weight of the fruits ranged
from 14.6 to 99 g, and the width of the fruits from 29.5 to 60.3 mm (Karaat, 2022). As for
the total dissolved solids characteristic, the highest percentage was in the genotype Fahli
(22.98%) and the lowest percentage in the genotype Abyssinian black (16%), this result is
similar to the result of the study (Caliskan and Polat, 2012) where the TSS ratio ranged
between 16.00% and 27.10%, and the percentage of dissolved solids was lower in the
varieties of this study compared to the Turkish varieties in the study (Abdelsalam et al.,
2019). We note from Table (7) that the genetic type Khadrawi has a large fruit size and
weight and is larger than the size of the fruits in previous studies, which gives it great
importance in breeding processes to obtain large-sized and high-weight fruits.

3.8 Analysis of the correlation between the characteristics studied:

Table (8) shows the results of the linear correlation analysis between the quantitative
characteristics of the fig models studied.

Table 8 Correlation Analysis between Studied Traits

The
Th -I;h Nu ':'ehne Nu len
€ Bu len ik Nu th mb Ve || UG ||
len d Bra | Bra th | € Lea | She mb gof Noz er leng | widt | of | Fru
gth id nch | nch | @ f of f et h zle f thof | hof | the it
Adjective of |V len | wid | ° pap | len | wid o widt | 2| the the | nec | wei
th the of | leaf frui : :
the gth | th ers | gth | th h fruit | fruit | kof | ght
bu M em | em It / cm | cm o el cm e is is the g
di m lan es | der ran .
is X is bra is ch cm cm | frui
cm nch t
cm cm
mm
The length of 1
the bud is cm
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Budwidth mm | 0 | 1
Branch length .04 | .13 1
cm 6 4
Branch width *3 .09 | 21 1
cm 40 4 6
The length of .
g .18 .01 7| .16
the phalanx is - 7 87 3 1
cm
Number of . .00 | .05 N 17
sheets/branch .(iZ 6 4 '%3 4 1
Leaf length cm '%6 '%3 .08 | ™3 '25 %0 1
2 84
. 16 | .08 | .| .04 | .08 | 15 | **
Sheet width cm 8 3 .%5 4 1 5 590 1
Number of .05 A1 .05 (;8 A2 | *3 .15 .20 1
lobes 5 5 1 '3 0 43 1 6
et |2t | g | oo | | e | ar || v ||
. 6 ' 4 6 0 3 0" 41 6
iIscm 6
NOZZ'CemW'dth 18 | 25 '%1 '%1 '27 16| 13| 24 | 19| 30 | 1
3 9 5 2 5 4 8"

Number of ) . 20 | . *2 | .16 | .09 | .05 | .21 )
fruits/branch 171 .06 7 22 93 9 1 5 9 19| .240 1
7 6 7 0
The length of o7 |19 | *3 | .| .08 . ) © | 302 | .09

s .19 .07 .06 .01 .22 14 N 1
the fruit iscm 5 3 6 4 26 4 7 0 6 4 5
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The width of . ) 24 - 26 | .05 | .05 **3 | 08 | **6
the fruit is cm ' ' 6 ' 2 1 2 ' ’ ’ 88 4 37

The length of - - - - - - - -

12 02 .10 **3

the neck ofthe | .04 | .05 | .08 | .08 | .01 | - 03| .25 | 20 | - 208 *' 1
fruit mm 9 8 4 6- 2 2 2 8 8 ! 9 323 7
- - - - - Hk Hk

Fruit weightg | .18 '(f '121 20 '172 '%0 '%6 26 | 22 | o7 | % '(;5 156 4é6 '%7 1

4 2 4 9 8

14 . .06 | .03 . ** | 13 * * * - -

TSS 07 26 | 23| 22 .04 .02 28 | .30

6 6 1 8 4 5 7 6 |421| 8 | 286 | "7 | 312 | 287 | -

From Table 8, there is a positive linear correlation between the weight of the fruit and the
length and width of the fruit and the width of the nozzle. There was also a positive linear
correlation between the width of the fruit, the length of the fruit, the length of the neck of
the fruit and the width of the nozzle, and there was a positive linear correlation between
the percentage of dissolved solids and the number of leaf lobes, and the correlation was
negative between the percentage of total dissolved solids and the length, width and
weight of the fruit and the length of the fruit neck. This result is consistent with a study
(Darjazi, 2011) which concluded that there is a positive linear correlation between the
diameter of the fruit, the length of the neck of the fruit and the characteristic of the weight
of the fruit, and a negative linear correlation between the length of the phalanx and the
percentage of sugar and the weight of the fruit.

As we can see from Table (8), there is a positive linear correlation between the length and
width of the sheet, as well as a positive linear correlation between the length of the leaf
holder and the length and width of the sheet. The length of the branch was positively
linear with the length of the phalangea, the width of the branch was negatively correlated
with the length of the leaf, the length of the phalanx was positively correlated with the
number of fruits/branch and the length of the fruit, and the number of fruits/branch was
positively correlated with the number of lobes. The length of the bud was positively
correlated with both the width of the branch and the length of the leaf bearer.

3.9 Cluster analysis:
The hierarchical cluster analysis gave the results shown in Figure 7.
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Dendrogram using Average Linkage (Betvween Groups)
Rescaled Distance Cluster Combine

o = 10 15 Z0 25
I 1 I I L

16
zef—1 |7
14

43 I
47
504'

7

; T
a4

E I
: |

24

10

12 I I—I
a7 I
19 I |7
15
25
| |
13 |
40 |
=11

| I

as
11 |

35

36 | Ii
20

a

az I |7

31

44 I
2

49 I

18
ae I |*

32

prd =

== I ]

- I

30
38

34

41

17

27 I
1
(=]

22
23 I
21

Figure (7) Cluster analysis tree to determine the degree of kinship between the studied
genotypes

The results of the cluster analysis (Fig. 7) showed the following: The studied fig models
were distributed into two main clusters, the first cluster was divided into three groups:
group (A), which in turn was divided into two groups, under the first group included the
models Anzuki, Zaibli, Rzizi, Sindi black and Karsawi, while under the second group
included the models Mawardi, Wardani, small red, Shanshari red, baladi red, red, middle
red and burgundy. Group (B) was also divided into two groups, the first group included
black, winter green, black and red models, while under the second group it included
winter black, group C divided into two groups, the first group included the models Rezizi,
Kaab Al-Ghazal red, black Habshin Shanshari black, the second group included the
models Mashqgaa, coastal monthly, green monthly, black porphy, coastal porphy, and
Hishi. While the second cluster included three subgroups, group (D) includes under two
groups, the first includes Maari and Abu Kaf, the second includes the models Halabi,
Masonic and superficial necked, subgroup (E) includes the models green, stallion, surface
green and heel deer yellow, the third subgroup includes under two groups, one of which
contains the style Khadrawi only, the second is divided into under two groups (f) and
includes Khadrawi striped and Khadrawi point, and group (G) is divided into two groups,
the first includes Sahili, Boz hyena, yellow neckline and red Shashabi, the second The
models include Shami, red porphy, surface and biliary peroxide.
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It can be seen from the figure that the highest degree of affinity was between Anzuki and
Zaibli, in cluster | of group A, and between Shami and porphyry red in cluster 11 group F,
followed by convergence between Rzezi and Kaab al-Ghazal red of cluster I, group A,
under group I, and affinity between Mawardi and Wardani of cluster I, group A, under
group II. The same degree of kinship between Shami and red porphyry on the one hand
and white surfaces on the other hand from the second cluster subgroup (g).

Cluster analysis is useful in determining the degree of kinship between the studied
models, which is important in breeding and crossbreeding programs between species and
species, by reducing the number of inputs used in hybridization, insemination and
reliance on genetically divergent parents, which provide a broad genetic base (Thanh et
al., 2006). Cluster analysis has been used to determine the degree of morphological
kinship between fig species in studies (Darjazi, 2011; Caliskan and Polat, 2012;
Abdelsalam et al., 2019).

Conclusions:

In this research, 50 genotypes of fig varieties widespread in northwestern Syria were
studied and characterized. The models studied showed high qualitative and quantitative
morphological diversity in all the characteristics studied.

° Tree and growth qualities: All models were distinguished by the presence of only
the second crop except for the Burgundy coastal style, which gave two crops. The models
also varied in maturity date, most of which were early or medium, while the models were
green, winter green, and monthly green late maturation. The varieties also varied in the
strength of tree growth, branching and the color of the buds, and the bud was conical in
most models except the Masonic and yellow-petiolate style. The highest value for the
length of the branch was 32 cm in the Sindhi black style.

° Leaf characteristics: The largest number of leaves on the branch in the model was
yellow (14.4 leaves). The highest leaf length in the coastal porphyry model was (25.12
cm), and the largest leaf width was in the Rzezi model (23.66 cm). The highest value for
leaf holder length in the genotype was black shanchari (10.02 cm). The number of lobes
was 3 in the genotypes of winter green, black, oak red and Abyssinian black, and 7 in the
genotypes Karsaawi and Kaab deer yellow, while the number of lobes was 5 in the rest of
the genotypes.

° Characteristics of the fruit: The models varied in the shape of the fruit between
spherical, oval and pear, and the color of the fruits ranged between yellow, green, red,
yellowish green, reddish green, pink, violet and black. Models varied in the presence of
cracks and stripes on the surface of the rind of the fruit from absent to few to medium to
many. As for the color of the pulp, it ranged from yellow, pink and red. The highest value
of the number of fruits on the branch in the genotype Maari (9.06 fruits/branch), and the
largest fruit length in the genetic type Khadrawi was 9.9 cm. The highest value of the fruit
width in the hereditary type was Ode Black and amounted to 6.91 cm. The largest length
of the fruit neck was 21.98 mm in the genetics of yellow-petiolate. The highest weight of
the fruit in the genotype Khadraoui was 129.55 g. The highest percentage of total
dissolved solids in the stallion genotype was 22.98%.

° Correlation of qualities: There was a positive linear correlation between the
weight of the fruit, the length and width of the fruit and the width of the nozzle. A
positive linear correlation was also found between fruit width, fruit length, fruit neck
length and nozzle width. There was a positive linear correlation between the TDS ratio
and the number of leaf lobes, and the total TDS ratio, the length, width and weight of the
fruit and the length of the fruit neck. There was a positive linear correlation between the
length and width of the leaf, between the length of the leaf holder and the length and
width of the leaf, the length of the branch was positively linear with the length of the
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phalanges, the width of the branch was negatively correlated with the length of the leaf,
the length of the phalanx was positively correlated with the number of fruits/branch and
the length of the fruit, and the number of fruits/branch was positively correlated with the
number of lobes. The length of the bud was positively correlated with both the width of
the branch and the length of the leaf bearer.

° Genetic kinship: The fig models were divided into two main clusters, and each
cluster in turn was divided into three subgroups. The highest degree of kinship was
between the Azuki and Zaibli styles, and between Shami and red porphy. It is followed by
the affinity between Rzezi and Kaab al-Ghazal red, the affinity between Mawardi and
Wardani, and the same degree of kinship between Shami and porphyry red and superficial
white.
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