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ABSTRACT

Quantitative morphological characters were used to characterize and assess the genetic diversity among
seven imported olive cultivars in Sidi Farag region at Southeast of Benghazi Governorate, Libya during 2020 and
2021. Results analyses of 12 morphological characters revealed the existence of a recorded genetic variability
among the studied cultivars. Morphological data were collected for quantitative traits such as mean number of
fruits per kg, mean of fruit weight, and its volume, shape as well as mean of stone weight, and shape, fruit
flesh/stone ratio, flesh thickness and weight, mean of oil percentage, humidity percentage. The morphological traits
and analysis of variance showed a highly significant variation among various olive cultivars under study. Although
the Kal Kadeke variety recorded the highest values of fruit size and weight, fruit flesh/stone ratio as well as Flesh
weight and humidity percentage, they gave the lowest oil content in wet and dry weight by 15%, and 11.4%
respectively. On the other hand, the Ascolano variety has the highest oil content in wet and dry weight which
reached 47.05%, and 38.28%, respectively.
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INTRODUCTION

The olive tree (Olea europaea L.) is one of the most
important, oldest, and most known trees in the Mediterranean
basin including Libya, due to its social, economic, and
environmental impacts (Carrion, et al., 2010). It is a woody
tree species that characterizes the Mediterranean landscape,
its spread in the Mediterranean basin and the northern Levant
dates back more than 6,000 years (Besnard, et al., 2013). The
distribution of wild and cultivated olives overlaps in the
Mediterranean Basin region, although both wild and
cultivated olives can be distinguished through morphological
and genetic differences (Gianguzzi, and Bazan, 2019).
Oleaster in the most ancient indigenous civilizations has long
been exploited to renew trees and convert them into
productive olive trees (Olea europaea) to produce both fruits
and oil (Gianguzzi, and Bazan, 2019). The domestication and
selection processes are the best source of a lot of varieties
productive and highly adaptable trees, which led to a
constantly increasing number of varieties (Besnard, et al.,
2013). Although estimates indicate that varieties are grown all
over the world more than 2,000 (Arenas-Castro, et al., 2020;
and Fanelli, et al., 2022), but the International Olive Council
(I0C, 2021) estimates that about 85% of the world's olive
production is represented by only 139 varieties, which are
cultivated in 23 different countries. These trees are considered
good genetic sources for cultivated olives (Lev-Yadun et al.,
2000; and Barazani, et al., 2023). Olive landraces,
presumably encompass a higher level of genetic diversity than
their modern decedents (Zhang et al., 2017).Where it is
generally thought that the cultivation of olive trees started
through selection from natural populations of wild landraces
(Kaniewski et al., 2012; and Barazani, et al., 2023). but it’s
unclear whether the domestication of crops was initiated by
the conscious selection of desirable traits (Spengler, 2020),
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such as the propagation of ‘better’ phenotypes, which is clear
in trees with larger fruits, high oil content, increased yield, etc.
(Zohary et al., 2012; and Barazani, et al., 2023).

According to the Food and Agriculture Organization
of the United Nations (FAO, 2012), Libya ranks the twelfth
largest globally among olive oil producers, with average
production reaching 0.25% of global production. According
to data from the Ministry of Agriculture (FAO,2012), Libya
has 8 million olive trees and the average production of
160,000 tons of olives and 32,000 tons of olive oil, after
Morocco, Tunisia, and Algeria. Recently, Libya has moved
towards diversifying its economy, which depends on oil, to
compete with its neighbors in the region by improving the
quality of olive production as well as olive oil to become more
competitive in European markets, as olive production and
consumption is of vital economic importance in
Mediterranean countries basin, including Libya (EI-Khatib, et
al., 2012; and Abdul, et al., 2013). According to Sadeg, 2014,
the number of genotypes of cultivated olives has reached
about 91 genetic varieties in Libya (39 local strains, 36
introduced varieties, and 16 wild species). About 205,000
hectares were cultivated with more than 9 millions olive trees
with an average of 135,000 tons of olive fruit in Libya
according to 2008 official statistical dataand FAOSTAT data,
(Dahamand Ashur, 2008; and FAO,2012), representing more
than 100 cultivars.

The present study aimed to develop a reliable
reference database to discriminate between the major varieties
of olive (Olea europaea L.) in Libya.

MATERIALS AND METHODS

The experimental site and sampling region:
The research was conducted on one of the private
farms located southeast of Benghazi Governorate in the Sidi
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Farag region, where field expeditions were carried out during
the years 2020 and 2021, and seven olive varieties were
selected from the cultivated varieties, including table
varieties, oil varieties, and dual-purpose varieties. These
varieties were imported from different sources and have been
cultivated for more than 20 years and have proven their
adaptation under rain-fed agricultural conditions in Libya.
Plant material:

Morphological quantitative traits measurements:

Characteristics of the fruit:

These characteristics were determined in samples of

50 fruits from | kg of each variety in 4 replicates.

- Fruit weight of 4 fruit categories: Low (<2g), Medium (2-
4g), High (4-6 g), Very high (>6 g).

- Fruit shape was determined from length (L) and width (W)
ratio which was divided into 3 groups: Spherical (L/W <
1.25), Ovoid (L/W 1.25-1.45), and Elongated (L/W > 1.45).

- Fruit flesh/stone ratio: It is the percentage between the
weight of the fruit flesh and the weight of the stone, using
the following equation:

weight of flesh
weight of stone * ]

- No. of fruits/kg: which was estimated in 4 replicates for
each variety.

- Fruit size: The size of the fruits was estimated by placing
several fruits in a beaker of water of known size. The
amount of increase in the volume of water was determined,
and the average size of the fruits was calculated according
to the following equation:

The amount of increase in the volume of water

Fruitsize (Cm3) - [ Number of fruits

Table 1. List of the seven olive cultivars studied and their
corresponding country of origin.

No. Cultivar Origin
1 Kal Kadeke Greece
2 Ascolano Greece
3 Frantoio Italy

4 Manzanillo Spain

5 Thehabea Morocco
6 Koroneiki Greece
7 Cevellano Spain

Characteristics of the endocarp (Stone):

These characteristics were evaluated in a sample of 50
stones from each variety in 4 replicates.

- Stone weight was also divided into 4 categories: Low
(<0.39), Medium (0.3-0.45g), High (0.45-0.7 g), Very high
(>0.79).

- Stone shape was determined from length (L), and width (W)
ratio which was also divided into 4 groups: Spherical (L/W
< 1.4), Ovoid (L/W 1.4-1.8), Elliptic (L/W 1.8-2.2) and
Elongated (L/W > 2.2).

Olive oil percentage (%0):

The percentage of olive oil was estimated at the
Agricultural Research Laboratory at Al-Fataeh Station in
Derna city, using a SOXHLET, it is the percentage of the
weight of the oil compared to the wet and dry weight of the
fruits by using the following equations:

R . Of) =
Olive oil content in dry matter (%) [—weight of dry matior

weight of oil " 100]

weight of oil

. 100]

Olive oil content in wet matter (%) = [

Statistical analysis:
The analysis of variance was carried out according to
Gomez and Gomez (1984). The data was analyzed by the

weight of wet matter

SPSS statistical tool (V. 20), and the differences between
means, were examined by using the least significant
difference (LSD qs).

RESULTS AND DISCUSSION

Morphological traits of the olive fruits:

Table 2 shows the study characteristics of olive fruits
for seven imported olive varieties that have been grown in
Libya for more than twenty years. Analysis of variance shows
that there are significant differences among all varieties for all
studied traits.

The results in Table 2 showed that the Kal Kadeke
variety had the largest average size and weight of fruits
compared to other varieties, as the average size and weight of
the fruit were 7 cm® and 6.32 g, respectively, weight of the
fruits varied from low to very high, and thus the lowest
average number of fruits/kg recorded, amounted to 158 fruits
/kg for the same variety. On the other hand, the Koroneiki
variety recorded the minimum average fruit size and weight
with an average of 0.93 cm?® and 0.95 g, respectively. It also
had the highest average number of fruits, which amounted to
1049 fruits/kg. It is also clear from the results that there were
significant differences among all varieties about the number
of fruits per kilogram, and regarding the size of the fruits,
there were no significant differences between the two olive
varieties, Manzanillo and Koroneiki, and between the two
varieties, Cevellano, and Frantoio. Likewise, the differences
in the weight of the fruits were significant among all varieties.
As for the shape of the fruits, it differed between spherical for
the Cevellano variety, oval for the Koroneiki variety, and
elongated for the other varieties under study. These results are
in general agree with those obtained previously by Matouk, et
al., 2007; Al-Menaie, et al., 2014; and Kartas, et al., 2016.

Table 2. Morphological fruits traits of the various olive
cultivars under study

. No. of Fruitsize FruitWeight Fruit
Variety fruits/kg cm? () shape
Kal Kadeke 158 7.0 6.32 151
Ascolano 208 4.6 4.77 1.46
Frantoio 505 20 201 157
Manzanillo 842 111 1.22 151
Thehabea 304 3.23 2.05 1.82
Koroneiki 1049 0.93 0.95 1.30
Cevellano 536 19 1.87 121
LSD (005 2.39 0.18 0.056 0.076

The data presented in Table 3 shows the
characteristics of the fleshy part of olive fruits, where it
showed highly significant difference among some varieties
for the measured characteristics of the fleshy part, where the
highest average thickness of the fleshy part was 3.0 cm of the
Ascolano variety, with significant differences from the rest of
the varieties, while the lowest average thickness of the fleshy
part was for the fruits of the Manzanillo variety which reached
0.25 cm, and there were no significant differences between it
and the Koroneiki and Cevellano varieties, for which the
thickness of the fleshy part reached 0.34 cm, and 0.29 cm,
respectively.

Although the Ascolano variety was superior in terms
of the average thickness of the fleshy part of the fruit, it came
in second for the weight of the fleshy part and the ratio of the
fleshy part to the stone after the Kal Kadeke variety, which
recorded the maximum average weight of the fleshy part,
which amounted to 5.71 g, and the ratio of the fleshy part to
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stone. The fruit flesh to stone reached 90.35%, while the
average weight of the fleshy part of the Ascolano variety
reached 3.9 g, and the ratio of the fleshy part to the weight of
the stone was 77.36%. On the other hand, the Manzanillo
variety recorded the lowest average weight of the flesh
thickness, as well as the ratio of the fleshy part to the stone
weight, which reached 0.25 g and 20.49%, respectively.
Similar results were obtained previously by Matouk, et al.,
2007 in Egypt.

Table 3. Flesh fruit traits of the various olive cultivars

under study
. Flesh thickness Flesh weight Fruit flesh/stone
Variety (cm) (9) ratio
Kal Kadeke 0.54 5.71 90.35
Ascolano 3.90 3.69 77.36
Frantoio 2.20 141 70.15
Manzanillo 0.25 0.25 20.49
Thehabea 3.09 151 73.66
Koroneiki 0.34 0.65 68.42
Cevellano 0.29 1.39 74.33
LSD (0.5 0.099 0.107 0.466

The results presented in Table 4 show the
morphological traits of the inner stone of the different olive
varieties, where the weight of the stone varied from a low of
0.27 g for the Manzanillo variety to a very high 1.08 g for the
Ascolano and Cevellano varieties. As for the stone shape of
the olive fruits, it differed between ovoid for the Koroneiki
variety, elliptical for the Kal Kadeke variety, and elongated
for the rest of the varieties (Ascolano, Frantoio, Manzanillo,
Thehabea, and Cevellano).

Table 4. The endocarp (stone) morphological traits of the
various olive cultivars under study

Variety Stone weight (g) Stone shape
Kal Kadeke 0.62 2.07
Ascolano 1.08 221
Frantoio 0.57 2.26
Manzanillo 0.27 2.29
Thehabea 054 2.8
Koroneiki 0.3 1.67
Cevellano 1.08 2.25
LSD (0.05) 0.049 0.16

The data in Table 5 shows the oil content of olive
fruits, as well as the moisture content of the fruits of the olive
varieties under study. There were highly significant
differences in the oil content between the fruits of the different
olive varieties, as the oil percentage varied in relation to the
wet and dry weight of the fruits. The results showed that the
Ascolano variety was superior in the oil content of the fruits,
as it recorded the maximum mean oil percentage, which
amounted to 38.28% and 47.05% for wet and dry weight,
respectively. On the other hand, the minimum average oil
percentage in the fruits was 11.4% and 15% for the wet and
dry weight, respectively, of the Kal Kadeke variety.

Table 5. Olive oil content and humidity of the fruits for

the various olive cultivars under study
Humidity Olive oil contentin Olive il content in

Variety (%) dry matter (%) wet matter (%)
Kal Kadeke  32.0 11.40 15.00
Ascolano 229 38.28 47.05
Frantoio 10.1 24.84 30.05
Manzanillo 31.2 14.10 18.60
Thehabea 16.3 22.40 25.00
Koroneiki 25.6 28.62 32.60
Cevellano 24.0 11.70 16.00
LSD (005 1.18 0.24 0.59

On the other hand, the humidity percentage in olive
fruits varied from 10.1% in the Frantoio variety to 32% in the
fruits of the Kal Kadeke variety, followed by Manzanillo,
where the humidity percentage in the fruit reached 31.2%.
These results agree with Matouk, et al., 2007; and Mezghani,
etal., 2012.

CONCLUSION

The results obtained, it is possible to clarify and divide
these different varieties of olives according to the purpose of
use, as found that the varieties Ascolano, Koroneiki, and
Frantoio, are preferred to be used as an oil varieties, due to
their high oil content, on the other hand, it is preferable to use
the varieties Kal Kadeke, Cevellano, as a table varieties, due
to the large size of the fruits and their low oil content, while
the varieties Thehabea and Manzanillo can be used for dual
PUrpOSES.
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