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THE OLIVE SECTOR
IN SYRIA

The olive sector is very important
for the economy of Syria (Al Ibrahem,
2006). A large number of new olive
orchards has been planted in the last
years (about 57% of the olive trees in
Syria are less than 20 years old) and,
as a result of this, Syria has become
the fourth olive oil producing country
in the world. The production of olives
increased from 390,000 t (54,000 t of
olive oil) in 1990/1991 to 844,000 t
(160,000 t of olive oil) in 2004-2005.
At the present time, olive orchards
cover 544,000 ha with about 80 million
trees, which represents about the 10%
of the total cultivated area and 65% of
the area cultivated with fruit trees.
Olive cultivation is still increasing at
a rate of 10-12,000 ha/year. More
than 200,000 families depend on
income from olive production directly
or indirectly. Olive production is also
important because marginal land can
be used. A great part of the olive crop
is processed to obtain oil; only 15-20%
of the olives are processed into table
olives (green and black).

In Syria, table olives and olive
oil are traditional foods. The annual
oil consumption in 2005 was about
5.3 kg per capita. As a result of the
large number of new olive orchards
that have been planted in the last
decades, an increasing amount of oil
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is becoming available for export. In
2005 about 35,000 t were exported
and it is estimated that about 100,000 t
will be exported in 2010.

Olives are cultivated in different
areas of Syria: Aleppo (where about
31% of Syria’s olive cultivation is
concentrated) and Idleb (22%) in the
northern part of the country, Lattakia
(7%) and Tartous (13%) in the coastal
part, Homs (9%) and Hama (6%) in
the center and Damascus (3%) and
Daraa (5%) in the south. The climatic
conditions (temperature and rainfall)
in these areas differ greatly (Figure 1).
About 60% of the soil where olive is
cultivated is hilly (often with erosion
problems) and with limestone, about
30% is stony and the remainder 10%
is deep and heavy (40-60% of clay).
Olive can be found from 10 m a.s.l. to
more than 1,050 m a.s.l..

The trees used for establishing new
plantations are all produced in Syria in
private (about 40%) and public (about 60%)
nurseries, using semi-woody cuttings.

The planting density is different
in the various areas, from 100-115
trees/ha in the northern areas to
about 200 trees/ha in the coastal
areas, where higher rainfall occurs
and where irrigation is possible, and
about 300 trees/ha in new plantations
with irrigation.

As far as the cultural practices are
concerned, the trees are normally
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trained to the globe system. Pruning
of adult trees (production pruning)
is mostly biennial and is done by
hand. The soil is tilled 3-5 times per
year (1 in autumn after harvesting,
1 at the beginning of spring, 1-3 in
spring and summer). Only 3-5% of the
olive orchards are irrigated. Organic
(manure) and/or mineral (chemical)
fertilizers are used. The main olive
pests and diseases are: Bactrocera
oleae (olive fly), Prays oleae (olive
moth), Zeuzera pyrina (leopard moth),
Verticillium dahliae (verticillium wilt
or olive wilt), Spilocaea oleagina
(peacock eye or olive leaf spot) and
Pseudomonas savastanoi (olive knot).
Other pests/diseases, such as Saissetia
oleae (black scale), Euphyllura olivina
(olive psyllid), Otiorrhynchus cribricollis
(weevil), Gleosporium olivarum (olive
anthracnose), etc., are less wide spread
and so easier to control.

Olives are harvested by hand from the
trees. This practice is generally carried
out from the end of September/beginning
of October to the end of November in the
coastal areas and from the end of October
to the end of December, up to January
with late cultivars, in the internal areas.

In Syria there are 922 mills, 492
discontinuous (extractionwith presses)
and 430 continuous (extraction with
decanters).

The percentage of extra virgin
olive oil produced in Syria represents
about 30% of the total production.
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CHARACTERIZATION
OF THE MAIN SYRIAN
OLIVE CULTIVARS

INTRODUCTION

Syria, being part of the original
habitat of Olea europaeal., has a very
rich olive germplasm. There are more
than seventy varieties cultivated in the
different areas of the country (Nseir
et al., 1985). However, there are very
few that are extensively cultivated; as
a matter of fact, five cultivars, Zaity,
Sorani, Doebli, Khodeiri and Kaissy,
represent about 90% of the total olive
trees cultivated in Syria (Al-Ibrahem,
2006). The others are local varieties
that have a limited distribution.

Up to now, very few studies
have been carried out to evaluate
the morphological, phenological,
bio-agronomical and  productive
characteristics of Syrian olive varieties
(Nseir et al., 1985; Tubeileh et al.,
2004a,b), and very little has been done
to assess the characteristics of their
oils (Tubeileh et al., 2004b) and to
characterise their genetic variability
by using molecular markers (Belaj
et al., 2003). More knowledge on all
these aspects is required for a full
characterization of the Syrian olive
germplasm. This is very important
in order to: identify the different
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cultivars and possible clones present
in Syria; choose the best varieties
for the establishment of new olive
orchards; carry out programmes for
the genetic improvement of olive;
develop procedures for certifying
the genetic identity (variety) and
sanitary state (absence of diseases
and pests) of plants produced in
nurseries; characterise the quality of
oils produced in Syria and determine
if they meet the quality standards
demanded by the international
market. This last point is particularly
important considering that with the
many new olive orchards that have
been planted in the last decades,
there is an increasing amount of oil
available for export.

Within the cooperation project
“Technical Assistance for the Improve-
ment of Olive Oil Quality in Syria”,
funded in the years 2004-07 by the
Italian Ministry of Foreign Affairs
and jointly implemented by the
International Centre for Advanced
Mediterranean Agronomic Studies -
Mediterranean Agronomic Institute -
Bari (CIHEAM-IAMB) and by the Syrian
General Commission for Scientific
Agricultural Research (GCSAR), several
studies have been carried out in order
to characterise the morphological,
phenological, bio-agronomical, oil
quality and genetic molecular traits of
the main Syrian olive cultivars utilized
for oil production; some of them are
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dual purpose cultivars, that give most
of the production of table olives in
Syria (the cultivars Kaissy and Sorani
supply around 60-70% of the total
production of table olives in Syria).

In this book, a description of the
characteristics of these cultivars is
reported. The description was done
using the data collected as part of
the above mentioned project but
also taking into account information
available in the literature and the
direct experience of Syrian experts
involved in the project. For each
cultivar, suggestions about the best
cultivation scheme to use and the
potentialities for its future use are
also reported.

MATERIALS AND METHODS

The study was carried out in the
period 2004-07. The cultivars taken
into account were: Kaissy and Zaity in
the Aleppo area, Dan, Hemplasi and
Souri in the Damascus area, Insassy,
Karamani and Sorani in the Idleb area,
Khodeiri in the Lattakia area, Safrawi
in the Hama (Mousiaf) area and Doebli
in the Tartous area (Figure 2).

In each area, in germplasm
collections or on private farms 3-5
trees per cultivar were selected,
labelled and used for morphological,
phenological, bio-agronomical and
molecular  characterisation and
to obtain the oil for oil quality
evaluation.
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Figure 2: Map showin_g principal area
of distribution of each cultivar.

For each cultivar, the synonyms
reported in the literature and/or
known by the Syrian experts involved
in the project were listed. Moreover,
the main areas of cultivation were
reported.

On the basis of fruit utilization the
varieties were classified as oil, table
or dual purpose.

MOoRPHOLOGICAL CHARACTERISTICS

The morphological characteristics
were evaluated by using the
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“methodology for primary character-
ization of olive varieties” adopted
by the International Olive Council
(.0.C.) (Barranco et al., 2000).
The observations regarded the
tree, the fruiting shoot, the leaf,
the inflorescence, the fruit and the
endocarp.

Characters marked with an asterisk
(*) are those considered to have
a great ability to discriminate the
different varieties.

Tree

The following parameters were
taken into consideration.

Vigour: this refers to the intrinsic
ability of the tree to grow. It is divided
into the following categories:

» Weak - the tree growth, in all areas
even under optimal cultivation
conditions, is modest; when the
tree is mature the dimensions of
the trunk and canopy are less than
those expected from a normal
specimen of this species;

Medium - the tree, in all areas and
when normal cultural practices are
applied, displays the average growth
expected from an olive tree;

Strong - the tree, in all areas and
when normal cultural practices are
applied, displays a vigorous growth
(remarkable trunk, branches and
canopy development).
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Growth habit: this character
describes the natural distribution
of the scaffold branches and shoots
before there is the interference of
the adopted training system and when
vigour exerts little influence. It is
divided into three categories:

» Dropping characterised by
shoots and limbs which are small
in diameter and bend downwards
from the outset (plagiotropic
branching);

Spreading - this is the typical
growth habit of the species; it
can be characterised by initial
orthotropic branching, then the
weight of the canopy and/or of the
crop forces the limbs to bend down
and turn in the direction in which
the greatest amount of space and
light is available; thus, the canopy
assumes a hemispherical shape;

Erect - the branches tend to grow
vertically and have a strong apical
dominance; the canopy acquires a
pronounced conical shape which
becomes cylindrical on reaching
maturity; in general, cultivars
which have an erect growth habit
are also vigorous although there
are a few exceptions.

Canopy density: this parameter
indicates the density of canopy
vegetation. It is the result of the
interaction among the length of the
internodes, the number and vigour of
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the shoots and the size of the leaves.
It is classified into three categories:

e Sparse - when from any point
canopy is observed “spaces”
through which light can penetrate
are present; this kind of vegetation
is characteristic of fast growing
cultivars with long internodes on
the shoots;

e Medium - this is the typical density
of the species; vegetation is
abundant but still some light can
penetrate in the internal parts;

 Dense - when the canopy is charac-
terised by short internodes on the
shoots, abundant branching and
heavy foliage; the canopy appears
as a compact surface and the inner
parts are shaded.

Fruiting shoot

The following parameter was taken
into consideration.

Internode length: it was calculated
as total shoot length (cm)/number of
nodes, using 8-10 shoots/tree located
around the tree at shoulder level. It is
divided into three categories:

e Short (< 1cm)
e Medium (1-3 cm)

e Long (>3 cm)
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Leaf

Observations were made on samples
of 40 healthy adult leaves/tree
collected from the middle part of
8-10 one-year-old shoots chosen from
among the most representative ones
on the south facing side of the tree at
shoulder level.

The following characteristics were
evaluated and classified according
to the options reported for each
characteristic.

(*) Shape - determined by the
Length/Width ratio:

o Elliptic (L/W < 4)

e Elliptic-lanceolate (L/W = 4-6)

e Lanceolate (L/W > 6)

Length:

 Short (< 5 cm)

» Medium (5-7 cm)
e Long (> 7 cm)

Width:

e Narrow (< 1 cm)

e Medium (1-1.5 cm)
e Broad (> 1.5 cm)

Longitudinal curvature of the
blade:

 Epinastic

* Flat

e Hyponastic
 Helicoid

Ao |glulangs

Cum) Bymdle B (Vo-A) oo OAs
oo (Bmtdl g3V Wi Y col Wi
i Sl gt Wisy goid s3al
g yak)

Sl s LW plell ds o3

(g/b) lpo,e/88)5)l Ushb dows: Sl

€ e J81 (/) dewd :dsgarne
ambe (g/b) dud 3yl Buiue digave
(1-¢)
(V) oo ST (/) ded 13l Butucss
Johll
0(0) (3o JBT BB e
M(V—O) ombe dhwgioe
o (V) oo ST dlygboe
w2yl
pr(V) oo 3T dipioe
(ond (\:0") guln &h.ws."LAO
0(1,0) (e ST dyys

)0 G5kl sl
dlee

17



18

Inflorescence

Observations were made onsamples
of 40 inflorescences/tree at the white
stage collected from the middle part
of 8-10 fruiting shoots chosen from
among the most representative ones
on the south facing side of the tree.

The following characteristics were
evaluated and classified according
to the options reported for each
characteristic.

Length:

e Short (< 25 mm)

» Medium (25-35 mm)
e Long (> 35 mm)

Number of flowers/inflorescence:
o Low (< 18)

» Medium (18-25)

» High (> 25)

Fruit

Observations were made on
samples of 40 fruits/tree collected
from the middle part of fruiting
shoots chosen from among the most
representative ones on the south
facing side of the tree. Very small or
very large olives were discarded from
the samples. Some characters refer
to two positions. Position “A” is the
one in which the fruit generally shows
the greatest asymmetry when held by
either end between the index finger
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and thumb. Position “B” is reached by
turning 90° from position “A” in such a
way as to present the most developed
part to the observer.

The fruit was described roughly upon
completion of colour change which
characterises the start of ripening.

The following characteristics were
evaluated and classified according
to the options reported for each
characteristic.

Weight:
elow(<29)

» Medium (2-4 g)
e High (4-6 g)

e Very high (> 6 g)

(*) Shape (Position A)
determined by the Length/Width
ratio:

 Spherical (L/W < 1.25)

e Ovoid (L/W = 1.25-1.45)

 Elongated (L/W > 1.45)

Symmetry  (position A)
determined by the extent to which
the two longitudinal halves match:

o Symmetric

« Slightly asymmetric

o Asymmetric

Apex (position A):
 Pointed
e Rounded
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(*) Nipple:
o Absent

e Tenuous
» Obvious

Base (position A):
e Truncate
e Rounded

(*) Position of maximum
transverse diameter (position B):

» Towards the base

e Central

» Towards the apex

Colour at full maturity:
» Black
» Other (specify if possible)

Endocarp (Stone)

Observations were made on
samples of 40 endocarps/tree taken
from the fruits used for morphological
characterization. As in the fruit, some
characters refer to two positions.
Position “A” is normally the position
of maximum asymmetry and is that
in which the carpel suture faces the
observer. Position “B” is reached by
turning 90° from position “A” in such a
way as to present the most developed
part to the observer.
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The following characteristics were
evaluated and classified according
to the options reported for each
characteristic.

Weight:

e Low (<0.3¢g)

o Medium (0.3-0.45 g)
 High (0.45-0.7 g)

e Very high (> 0.7 g)

(*) Shape (Position A)
determined by the Length/Width
ratio:

o Spherical (L/W < 1.4)
e Ovoid (L/W = 1.4-1.8)
o Elliptic (L/W = 1.8-2.2)
 Elongated (L/W > 2.2)

(*) Symmetry (position A)
determined by the extent to which
the two longitudinal halves match:

o Symmetric

o Slightly asymmetric

o Asymmetric

(*) Symmetry (position B):
» Symmetric
« Slightly asymmetric

(*) Position of maximum
transverse diameter (position B):

» Towards the base

e Central

» Towards the apex
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(*) Apex (position A):
e Pointed
e Rounded

(*) Termination of the apex
(position A):
o Without mucro

o With mucro

(*) Base (position A):
 Truncate

» Pointed

» Rounded

(*) Surface (position B)
determined according to the depth
and abundance of the fibrovascular
bundles:

» Smooth
e Rugose

e Scabrous

(*) Number of grooves
determined according to the number
of grooves that can be seen from the
stalk insertion point:

e Low (<7)
» Medium (7-10)
» High (> 10)
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PHENOLOGY

The phenology was characterised
through periodical (every 1-4 weeks)
direct observations of the labelled
trees. The following phenological
phaseswerereportedinthedescription
of the considered cultivars.

Start of vegetative growth (bud
bursting), which corresponds to the
time when apical and lateral buds
swell and lengthen. New leaves, nodes
and internodes are formed at the apex
of the new shoots. The new vegetation
is easily distinguishable because its
green colouration is lighter than that
of the previous vegetation.

Full bloom, which corresponds
to the time when about 50% of the
flowers are opened. Moreover, there
is complete separation of petals,
lengthening of stamens and stylus,
which make the stigma visible, and
full opening of the anthers.

Pit hardening, which corresponds
to the time when the increase in fruit
size, which has reached about 50%
of its final size, slows down and the
endocarp progressively lignifies.

Fruit turning (veraison), which
corresponds to the time when the
epicarp turns fromgreen topale green/
pale yellow, due to the reduction of
chlorophyll, and pigmentation starts.
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Bio-AGRoNOMIC FEATURES

Tolerance to abiotic stress

Indications on tolerance to abiotic
stress (cold, drought, salinity) of the
cultivars considered were obtained
from direct observations in the
years 2004-07 of the trees used for
the present characterization, from
the literature and from the direct
experience of Syrian experts involved
in the project.

Tolerance to biotic stress

Indications on tolerance to biotic
stress (insects, bacteria, fungi) of the
cultivars considered were obtained
from direct observations in the
years 2004-07 of the trees used for
the present characterization, from
the literature and from the direct
experience of Syrian experts involved
in the project.

The investigation mainly regarded
the following adversities:
1. Verticillium dahliae (Kleb.)
verticillium wilt or olive wilt;
2. Spilocaea oleagina (Cast.) Hugh
peacock eye or olive leaf spot;
3. Pseudomonas savastanoi (Smith)
- olive knot;
4. Bactrocera oleae (Gmel.) - olive fly;
5. Prays oleae (Bernard) - olive moth;
6. Zeuzera pyrina L. - leopard moth.

As far as olive wilt is concerned,
the choice of the place to establish a
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new orchard is very important. Fields
previously cultivated with species
susceptible to this disease (i.e.
Solanaceae, Cucurbitaceae, etc.)
should be avoided, at least for some
years, as well as where the pathogen
has shown a significant presence.
Moreover, at propagation level,
mother plants must be healthy.

Productivity

The productivity was expressed in
terms of both amount and regularity
of the production of adult trees of the
cultivars considered. Indications on
this characteristic were obtained from
the direct observations of the trees
used for the present characterization,
from the literature and from the direct
experience of Syrian experts involved
in the project. The productivity was
classified as low, medium and high
and constant (when the production
showed small changes between years)
and alternant (when the production
showed marked changes between
years).

Self-compatibility

In 2006 the self-compatibility of the
cultivars considered was investigated.
For each variety, 4 small branches/
tree with inflorescences, chosen in
order to have 200-300 inflorescences/
branch, were enclosed in tissue-
non tissue bags from just before the
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beginning of flowering to just after the
end of flowering. On these branches
the number of inflorescences and,
successively, the number of fruits were
counted. Four small branches/tree,
similar to the bagged ones in terms of
position on the canopy and of humber
of flowers, were used to evaluate
free-pollination (control). The results
of this investigation are not reported
in a specific voice because only 1 year
is not enough to give definitive results.
However, the indications obtained
from this investigation, together with
those reported in the literature, were
taken into consideration in the “Final
practical considerations” section.

Rooting ability of cuttings

Indications on rooting ability of the
cultivars considered were obtained
from some direct investigations, the
literature and some important Syrian
olive nurseries. This parameter refers
to cuttings treated with IBAand rooted
using the fog system. The rooting
ability was classified as low when the
percentage of rooted cuttings was
less than 30%, medium when it was
between 30 and 60% and high when it
was more than 60%.

Characteristics of fruit during
ripening (ripening indices)
From mid September to December,
every 2-3 weeks, fruit detachment
force was measured and samples
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were collected to determine the fruit
weight, pigmentation index, pulp
consistency, water and oil content
and pulp/pit ratio.

The fruit detachment force
(resistance) was measured by using
a hand-held dynamometer on about
50 olives/tree. The fruit detachment
force was expressed in Newton (N)
and was considered low if it was less
than 4 N, medium if it was between 4
and 6 N, high if it was more than 6 N.

The average fresh and dry fruit
weight were determined by weighing
samples of 50 olives/tree before and
after drying them in an oven until
constant weight.

The fruit pigmentation was
determined, on samples of 50 olives/
tree, by using the “Jaen pigmentation
index”, calculated with the following

formula: .

Pigmentation index = 2 (i x ni)/N
i=0
where:
0 = olive with green epicarp;
1 = olive with yellowish epicarp;

2 = olive with superficial pigment-
ation on less than 50% of the
epicarp;

3 = olive with superficial pigment-
ation on more than 50% of the
epicarp;

4 = olive with superficial pigment-
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ation on 100% of the epicarp;

5 = olive with superficial pigment-
ation on 100% of the epicarp and
pigmentation on less than 50% of
the pulp thickness;

6 = olive with superficial pigment-
ation on 100% of the epicarp and
pigmentation on more than 50% of
the pulp thickness;

7 = olive with superficial pigment-
ation on 100% of the epicarp and
pigmentation on 100% of the pulp
thickness;

ni= number of olives belonging to
each class of colour;

N=number of olives in the whole
sample.

The pulp consistency was
determined on samples of 50 olives/
treebyusingahand-held penetrometer
with a 1.5-mm plunger placed in two
positions opposite each other around
the equator of each fruit. The pulp
consistency was expressed in grams,
with values of 500-550 g considered
medium.

The pulp/pit ratio was determined
on samples of 30 olives/tree, by
weighing the whole olives and then
the stones separated from them:
pulp/pit = (whole fruit weight - stone
weight)/(stone weight). The ratio was
considered low if it was less than 4,
medium if it was between 4 and 6,
high if it was more than 6.

The oil content was measured
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on one sample/tree, by using a
Soxhelet apparatus. The oil content
was expressed as both % f.w. and
% d.w.. The content was considered
low if it was less than 16-18% f.w. and
40% d.w., medium if it was between
16/18% and 20/22% f.w. and 40 and
45% d.w., high if it was more than 20-
22% f.w. and 45% d.w..

At each sampling date the fruit-
drop was evaluated by harvesting and
weighing the olives fallen from the
labelled trees.

After the last fruit sampling
(December), all the olives on the
trees were harvested and weighed.
Combining the data from the olives
harvested from the trees at the end
of the harvesting season (December),
the weight of the olives sampled, the
weight of the fruit-drop and the weight
and oil content of olives on the trees
at each sampling date, the amount
of oil that could be obtained from
olives on the trees during the entire
period considered (mid September
- December) was estimated. That is,
it was possible to indicate the time in
which there was the highest quantity
of oil (“harvestable 0il”) on the tree.

OiL CHARACTERISTICS

At each sampling date, samples of
oil were extracted from part of the
olives collected for evaluating fruit
characteristics during ripening (two
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samples/sampling date). The olives
were crushed with a lab hammer
mill, then the mash was malaxed
for 20 minutes and centrifuged, the
oil was separated from the water
and filtered through a filter plate.
The following characteristics were
determined on the oil, according to
the I.0.C. procedures indicated within
parentheses.

Acidity, expressed as % of free oleic
acid (ISO 660 or AOCS Cd 3d-63).

Peroxide number, expressed as
meq of 0,/kg of oil (ISO 3960 or AOCS
Cd 8b-90).

Spectrophotometric absorbency
in ultra-violet (K232, K270 and AK)
(COI/T.20/Doc.n.19).

Fatty acid composition, expressed
as % (COI/T.20/Doc.n.24).

Sterol composition expressed as %
and content expressed as mg/kg of oil
(COI/T.20/Doc.n.10).

Moreover, the total content in
polyphenols of the oil, expressed
as mg of gallic acid/kg of oil, was
determined by extracting them with
methanol and using the Folin Ciocalteu
reagent (Singleton and Rossi, 1965).

The organoleptic profile of the oil
was determined with a panel test only
on samples collected in 2006. This was
done three times during olive ripening:
September, October and November or
October, November and December.
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The results are expressed with a radar
graph showing the intensity (from 1
to 5), of the main positive attributes
found in the oil of the -cultivars
considered (olive fruit, ripened olives,
bitter, pungent, sweet, green tomato,
artichoke, etc.). The sensorial analysis
was carried out taking into account
the EEC/Reg. 2568/91 and the EC/
Reg. 796/02.

The oil characteristics were
evaluated by comparing them, when
appropriate, with the International
Olive Council (I.0.C.) trade standards
applying to olive oils and olive-
pomace oils (COI/T.15/NC no. 3/Rew.
2 - 24 November 2006) and comments
are reported in the “Final practical
considerations” section. Itisimportant
to note that the organoleptic profile
of the oil was determined only in one
year (2006), therefore the results
have to be considered as general
preliminary  indications.  Further
studies are required for a definitive
characterization of the organoleptic
characteristics of the oils considered.

GENETIC CHARACTERISTICS

The applied methodologies were
based on two classes of DNA markers,
namely AFLPs (Amplified Fragment
Length  Polymorphism) and SSRs
(Simple Sequence Repeats), with the
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aim of detecting a great number of
polymorphic loci.

AFLP markers are of dominant
type and are ‘aspecific’, i.e. they
can be detected on different species
independently from the knowledge
of the nucleotidic sequence. AFLPs
are obtained by digesting genomic
DNA with two restriction enzymes,
a rare and a frequent cutter, by
ligating the restriction fragments
to oligonucleotide adapters and
subsequently amplifying them with
a couple of primers containing both
a complementary sequence to the
restriction site and 1-3 selective

nucleotides in the 3 position.
Amplifications furnish a complex
profile with amplicons that are
frequently polymorphic  between
individuals.

SSR markers are simple
sequence repeats (microstellites)

amplified by using a specific couple
of primers. Simple repeated
sequences are codominant markers,
abundant throughout the genome,
and highly polymorphic among
different individuals, enabling their
discrimination.

The polymorphisms detected by the
two techniques were used to evaluate
genetic distances and to set up an
identification key of Olea europaea L.
cultivars. To obtain the dendrograms
of genetic distances, the AFLP and
SSR polymorphic amplified fragments
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were scored «1» in case of presence
and «0» in case of absence. A total
of 48 polymorphic AFLP bands and 45
polymorphic SSR bands was obtained.
SSR amplified fragments ranged from
90 to 300 bp while AFLP fragments
ranged from 60 to 600 bp. The
resulting binary matrix was computed
with the NTSYS-PC statistical package
using the «simqual» routine with the
Jaccard genetic similarity coefficient
to generate a matrix of coefficients
of genetic similarity. The analysed
cultivars were clustered by the «sahn»
clustering method and dendrograms
generated by the «tree» option.
Almost all the cultivars resulted to
be distinguishable with a few cases of
probable homonymy.

The results are displayed with
a tree where each branch ends
with a different cultivar. Shortest
branches represent cultivars that
have in common more portions of the
genome with respect to the others.
A brief comment details the position
of each cultivar in relation to the
remainders.

FINAL PrAcTICAL CONSIDERATIONS

On the basis of the information
obtained with the studies carried out
within the project and those obtained
from the literature and the Syrian
experts involved in the project, for
each considered cultivar, practical
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indications,

useful to technicians,

farmers and commercial operators,
are given, with particular regard to:

environmental requirements and
susceptibility to abiotic and biotic
adversities;

vegetative and
characteristics;

productive

requirement of pollinators;

best harvesting time in relation
to the quantity and quality of
production; as far as the quantity
of production is concerned, the
best harvesting time is considered
that in which there is the
maximum amount of oil on the tree
(“harvestable oil”), that is without
considering the oil from dropped
olives that has bad qualitative
characteristics; it is important
to consider that within the time
indicated as optimal (for example,
November) there are still some
differences because, in general,
at the beginning of this period (for
example, early November) the oil
usually has stronger organoleptic
characteristics and higher poly-
phenol content than at the end,
moreover, during such period
there are also some changes in oil
quantity; the values of detachment
force, pigmentation index, pulp
consistency and oil content
recorded in correspondence to
the indicated best harvesting time
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can be used as ripening indices, so eSS Liag . Y Gladll BLsYl 418
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to fruit detachment force, weight

(V20T 09,518 Ghasegi- Ve 009,51
s &g @ osnsll Bl on Wl

and the ratio of the two; when G298 50 095 B Stk & 0Ss
the ratio is equal to or lower than dely) § 8ol docs JYI Bladll pld)
two, mechanisation can usually Alolell wdl &8 ) 38L5) gl o]

be applied without significant
problems, whereas with values
around three there could be
some problems (Famiani et al.,
2005; Tombesi et al., 2006); in
Syria, harvesting is currently done
manually, but mechanized harvest
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future because olive production
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transportability and storability of
olives;

quality of the oil and compliance
to the 1.0.C. trade standards for
extra virgin olive oils.
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SYNONYMS

Dane.

MAIN AREA/S OF
CULTIVATION

Concentrated in the
Damascus area, also

present in the Daraa,
Sweidaa and Qouneit-

tra areas.

PURPOSE (OIL, TABLE,

DUAL PURPOSE)

Dual purpose

MORPHOLOGICAL

CHARACTERISTICS

TREE

VIGOUR

Strong

GROWTH HABIT
Erect

CANOPY DENSITY
Medium

FRUITING SHOOT

INTERNODE LENGTH

Medium
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INFLORESCENCE

LENGTH

Medium

NUMBER OF FLOWERS/
INFLORESCENCE

Low
FRUIT

WEIGHT

Medium

SHAPE (POSITION A)
Elongated
SYMMETRY (POSITION A)
Slightly asymmetric
APEX (POSITION A)
Rounded

NIPPLE

Absent

BASE (POSITION A)

Truncate

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Towards the apex
COLOUR AT FULL MATURITY

Violet

ENDOCARP (STONE)
WEIGHT

High

SHAPE (POSITION A)

Elongated
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SYMMETRY (POSITION A)
Slightly asymmetric
SYMMETRY (POSITION B)

Symmetric

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Towards the apex
APEX (POSITION A)

Pointed

TERMINATION OF THE
APEX (POSITION A)

With mucro

BASE (POSITION A)
Pointed

SURFACE (POSITION B)
Rugose

NUMBER OF GROOVES

Medium
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PHENOLOGY

START OF VEGETATIVE

GROWTH (BUD BURSTING)

Early April - Mid April

FULL BLOOM

Early May - Mid May

PIT HARDENING

Late June - Early July

FRUIT TURNING
(VERAISON)

Mid September - Early
October

CHARACTERISTICS OF THE FRUIT DURING RIPENING

(RIPENING INDICES)

Fresh weight (g)

Detachment force (N)

Pigmentation
Index (0-7)

Pulp consistency (g)
Oil content (%f.w.)
Oil content (%d.w.)

Water content (%)
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BIO-AGRONOMIC
FEATURES

TOLERANCE TO
ABIOTIC STRESS

High to cold and drought

TOLERANCE TO BIOTIC
STRESS

High to Verticillium dahl-
iae (olive wilt)

Low to Prays oleae (olive
moth)

PRODUCTIVITY

High and strongly altern-
ant

ROOTING ABILITY OF
CUTTINGS

Low
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2.4:03 2.7+0.4 2.9+0.4
6.6 +0.5 4.3+0.4 3.90+ 0.4
0.4+0.2 2.4+0.4 3.1+0.4
771.0 + 46.8 440.8 + 38.4 396.5 + 35.5
10.2+1.4 14.8 + 0.7 21.8+1.6
20.4+2.4 28.0£2.0 38.8+2.4
50.1 +2.0 47.2+2.3 43.8 + 3.1

dejlall Sl O3
&)
(N) Sl 88

(7-0) oo 30

OV T doglio
(&) Bl

039 % Sl ggime
by

Sl ()9 % Cu il gt

% Wl ggiow



OIL CHARACTERISTICS

CHEMICAL AND PHYSICAL CHARACTERISTICS OF
THE OIL DURING OLIVE RIPENING

Free acidity (%)

Peroxide number
(meq O,/kg oil)

Total polyphenol
content (mg/kg oil)

Absorption UV
K232 nm
K270 nm

Ak

Fatty acid composi-
tion (%)

Palmitic
Palmitoleic
Stearic
Oleic
Linoleic
Linolenic
Arachidic

Sterol composition (%)

Cholesterol
Brassicasterol
Campesterol
Stigmasterol
B-sitosterol

A-7- Stigmastenol
Total B-sitosterol
Erythrodiol + Uvaol

Total Sterol (mg/kg oil)

October
JoVI o9 i3
0.20 + 0.02

3.7+0.7

536.0 + 40.0

1.77 + 0.07
0.12 + 0.01

0.003 + 0.001

13.20 £+ 0.35
0.52 + 0.02
2.07 £ 0.02
72.34 + 0.80
9.35 + 0.55
0.80 + 0.03

0.37 + 0.02

0.02 + 0.01
0.00 + 0.00
2.99 + 0.35
0.54 + 0.10
87.1+2.1
0.36 + 0.04
94.9 +2.3
1.70 £ 0.15

1417.6 + 120.1

November
0.24 + 0.02

5.2+0.8

529.0 + 39.0

1.90 £ 0.07
0.15 + 0.02

0.002 + 0.001

13.63 £ 0.40
0.60 + 0.03
2.14 + 0.02
71.18 £ 0.88
10.11 £ 0.54
0.71 + 0.04

0.35 +0.02

0.04 + 0.02
0.00 + 0.00
2.76 + 0.31
0.88 + 0.16
89.4 + 2.1
0.30 + 0.12
95.5+2.3

1.80 £ 0.16

1398.0 + 132.0
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0.05 + 0.02

0.00 + 0.00

2.71 £ 0.30
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ORGANOLEPTIC PROFILE OF THE OIL DURING
OLIVE RIPENING

October November
JoVI o9 s G o 5

Olive fruit Olive fruit

Otherripe Rosemary
fruit fruit
—— Green

(leaves, grass)

Lettuce = —— Green

Green grass

?live Osuyll s Other ripe fruit S5 Sweet ol

ruit

Ripened 20U ggv)  Green (leaves, 3lysY  Cucumber s

olives grass) s cuslly

Apple g  Bitter » Green tomato 8y
&l )

Banana Jjs¢  Pungent ¢ Almond s

GENETIC CHARACTERISTICS

DAN

The cultivar Dan is positioned in the middle part gzl
of the figure. It is grouped together with the cul-
tivars Safrawi, Doebli and Hemplasi. In particular
its results are similar to those of the cultivar
Safrawi at a level of 0.52.

Otherripe

(leaves, grass)
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FINAL PrAcTICAL CONSIDERATIONS

This cultivar is mainly concentrated
in the Damascus area, where it is the
main variety for oil extraction. It covers
about 1.2% of the total surface cultivated
with olive in Syria and about 40% of that
cultivated in Damascus area. Its tolerance
to drought makes it suitable for cultivation
in the southern areas of the country
where rainfall is limited. It also has a low
susceptibility to olive wilt.

The production, even if strongly
alternant, is high. The alternant production
shown by this cultivar has to be managed
with regular and rational application of
cultural practices, particularly pruning and,
when possible, irrigation. This variety, even
if it is reported as a self-fertile cultivar,
benefits from the presence of pollinators.
It is mainly used for oil production, but the
olives are also used as table olives (black
olives). The oil content of the fruit (15-
22% f.w. and 28-39% d.w. in November-
December) is quite good, considering the dry
environmental conditions of the Damascus
area. The pulp/pit ratio is medium.

Because of its susceptibility to olive
moth, it is particularly important to
monitor this insect (using pheromone traps
and through direct observations on flowers
and fruits) in order to be able to control it
with suitable interventions, if necessary.

From about mid-November, the pulp
consistency can be considered relatively
low. Olives, therefore, have to be
manipulated with care to minimize the risk
of damage that could decrease oil quality,
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caused by handling the olives (harvesting,
transport and storage that, however, should
not exceed 24h, maximum 48h).

All the qualitative parameters of the oil
considered meet the 1.0.C. trade standards
for extra virgin olive oil. The oil has a
high polyphenol content that, however,
decreases remarkably after November. In
November, it has a highly characterised
aroma (see the organoleptic profile of
the oil for details). In December, the oil
becomes mainly sweet.

Considering the evolution during
ripening of all data related to oil quantity
and quality, the best harvesting time for oil
quantity appears to be December, whereas
for oil quality seems to be November. The
harvesting period has to be chosen according
the productive purpose of the farm. A
compromise could be to harvest at the end of
November. When particular weather trends
and/or environmental/cultural conditions
delay or advance maturation of the olives,
the values of ripening indices recorded
in correspondence to the indicated best
harvesting times can be used as references
to choose when to harvest.

The medium fruit weight and the
medium/low detachment force at the
suggested harvesting time (November-
December) make this cultivar suitable to
mechanical harvesting with small hand-
held machines or trunk shakers. The erect
growth habit of the tree favours the use
of shakers. In new olive orchards, it is
very important to train trees to give them
a structure that is suitable for the use of
trunk shakers (particular attention has to
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be paid to obtaining a single free trunk
100-120 cm high). In case of use of hand-
held machines, the tree height has to be
maintained lower than 4.0-4.5 m. In old
traditional orchards of the cultivar Dan the
use of machines is difficult because of the
big size of the trees (8-10 m of height).

The variety, because of a low rooting
ability, has not a good potential to be
propagated by cuttings. Considering that
molecular characterization showed the
presence of different clones, it is very
important to chose the best one/s to use
as mother plants in nurseries. Further
investigations for a full characterization
(agronomical, oil quality, etc.) of these
clones are recommended.

The overall characteristics of this cultivar
make it recommended in the establishment
of new olive orchards in the areas where it
is currently cultivated and interesting to try
in drought and/or cold areas where it has
not been experimented with yet (i.e. east
of Syria: Raqga, Deir al Zoor and Al Hassakeh
areas).

The advisable planting distances are 8-
10 x 8-10 m in rainfed conditions and 6-8 x
6-8 m in irrigated conditions.
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DOEBLI

SYNONYMS

Doeibly, Douebli, Dou-
haibli, Dermlali, Dremalali,
Khokhani, Tamrani.

MAIN AREA/S OF
CULTIVATION

Concentrated in the
Tartous area and sec-
ondarily in the Lattakia
area; also present in the
west of Hama, Salamiah,
Daraa and Tel Kalakh
areas.

PURPOSE (OIL, TABLE,
DUAL PURPOSE)

Dual purpose

MORPHOLOGICAL
CHARACTERISTICS

TREE

VIGOUR

Strong

GROWTH HABIT
Spreading

CANOPY DENSITY
Dense

FRUITING SHOOT
INTERNODE LENGTH

Medium
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LEAF

SHAPE
Elliptic-lanceolate
LENGTH

Medium

WIDTH

Medium
LONGITUDINAL CURVA-
TURE OF THE BLADE

Flat, sometimes hypo-
nastic
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INFLORESCENCE

LENGTH

Medium

NUMBER OF FLOWERS/
INFLORESCENCE

Low
FRUIT

WEIGHT

Medium

SHAPE (POSITION A)
Spherical
SYMMETRY (POSITION A)
Slightly asymmetric
APEX (POSITION A)
Rounded

NIPPLE

Absent

BASE (POSITION A)

Truncate

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
COLOUR AT FULL MATURITY

Black

ENDOCARP (STONE)

WEIGHT
Very High
SHAPE (POSITION A)

Ovoid
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SYMMETRY (POSITION A)
Slightly asymmetric
SYMMETRY (POSITION B)

Symmetric

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
APEX (POSITION A)

Rounded

TERMINATION OF THE
APEX (POSITION A)

With a small mucro
BASE (POSITION A)
Rounded

SURFACE (POSITION B)
Rugose

NUMBER OF GROOVES

Low
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PHENOLOGY

START OF VEGETATIVE
GROWTH (BUD BURSTING)

Mid March - Late March 13T &g~ 13T Chaio
FULL BLOOM JolSUT a3y

Late April - Early May b &lo-Gluws Ll
PIT HARDENING

Mid June - Late June

BIO-AGRONOMIC
FEATURES

TOLERANCE TO
ABIOTIC STRESS

Low to drought
TOLERANCE TO BIOTIC
STRESS

Low to Bactrocera
oleae(olive fly) and Spi-
locaea oleagina (peacock
eye)

PRODUCTIVITY

High and strongly altern-
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FRUIT TURNING el de ROOTING ABILITY OF
(VERAISON) Sl gsli wege AR TGS
Mid September-Early &lus-Job] u:.m.«: Medi
October JoVI o9 S CCI
CHARACTERISTICS OF THE FRUIT DURING RIPENING
(RIPENING INDICES)
September October November
Jebsl lell O i dl:)l o9 i3
Fresh weight (g) 3.4+0.3 3.3+0.3 3.7+0.4
Detachment force (N) 5.3+0.5 45+0.4 1.3+£0.2
Pigmentation
Index (0-7) 0.7 £0.2 1.2+0.4 3.2+0.5
Pulp consistency (g) 677.5 + 39.2 523.2 + 47.4 391.5 + 30.5
Oil content (%f.w.) 20.2 +1.5 21.9+1.8 25.9 £1.2
Oil content (%d.w.) 37.4+2.4 41.1+2.8 46.6 + 2.5
Water content (%) 46.0 + 1.4 46.7 + 1.9 40.9 + 1.6
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OIL CHARACTERISTICS

CHEMICAL AND PHYSICAL CHARACTERISTICS OF
THE OIL DURING OLIVE RIPENING

Free acidity (%)

Peroxide number
(meq O,/kg oil)

Total polyphenol
content (mg/kg oil)

Absorption UV
K 232 nm
K270 nm

Ak

Fatty acid composi-
tion (%)

Palmitic
Palmitoleic
Stearic
Oleic
Linoleic
Linolenic

Arachidic

Sterol composition (%)

Cholesterol
Brassicasterol
Campesterol
Stigmasterol
B-sitosterol

A-7- Stigmastenol

Total B-sitosterol

Erythrodiol + Uvaol

Total Sterol (mg/kg oil)

September
Joll

0.29 + 0.06

5.5+0.8

412.0 + 64.0

1.76 + 0.09
0.09 + 0.01

0.003 + 0.001

14.53 + 0.17
0.75 + 0.04
2.86 + 0.05
70.61 + 0.79
10.17 + 0.40
0.55 + 0.04

0.41 + 0.01

0.05 + 0.01
0.00 + 0.00
2.55 + 0.15
0.79 + 0.25
89.2+2.1
0.45 + 0.03
95.5+2.2
1.03 £ 0.21

1412.0 + 185.5

Qctober
JoVI o9 s
0.36 + 0.06

6.2+0.6

356.5 + 45.7

1.63 + 0.04
0.17 + 0.01

0.004 + 0.001

14.60 + 0.20
0.73 + 0.04
2.97 + 0.02
69.67 + 0.80
11.03 £ 0.35
0.53 + 0.05

0.43 + 0.02

0.04 + 0.01
0.00 + 0.00
2.60 + 0.25
0.84 + 0.31
88.7 + 2.1
0.57 + 0.05
94.3+2.2

1.08 £ 0.30

1448.5 + 181.5
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ORGANOLEPTIC PROFILE OF THE OIL DURING

OLIVE RIPENING b zds Jolpe SN duwsd] Oldolgh
Septempber October November
Jsb) JoVI o9 pis G o 5

Olive fruit

Olive fruit

Rosemary
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Green tomato
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fruit

Ripened 2ol o900 Green (leaves, . 3lysY  Cucumber s
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Apple g Bitter »  Green tomato 89
o )

Banana 9o Pungent ¢ Almond sl

GENETIC CHARACTERISTICS

DOEBLI

Olive fruit
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FINAL PRACTICAL CONSIDERATIONS

This cultivar is mainly concentrated
in the coastal areas of Syria, that are
characterised by relatively high rainfall. It
is one of the most important as it covers
about 12% of the total surface cultivated
with olives in Syria.

The production, even if strongly
alternant, is high. The alternant production
shown by this cultivar has to be managed
with regular and rationale application of
cultural practices, particularly pruning
and irrigation. It has a low ovary abortion
and, even if it is reported as a self-fertile
cultivar, benefits from the presence of
pollinators.

It is mainly used for oil production (the
fruit has a good oil content), but the olives
are also processed as table olives (black
olives). The pulp/pit ratio is medium/low.

Becauseofitsrelativelyhighsusceptibility
to peacock eye and olive fly, the monitoring
of such adversities is particularly important
(visual observations and leaf lab test for
peacock eye; installation of pheromone
traps, to monitor the presence of adults,
and fruit sampling and observations, to
monitor the presence of eggs and warms,
for olive fly) in order to be able to control
them with suitable interventions, if
necessary. In this regard, it is important
to note that the climatic conditions in the
coastal areas are particularly favourable to
peacock eye and olive fly.

During olive ripening, the fruit pulp
consistency can be considered quite good up
to October, afterwards it becomes relatively
low with consequent increase of the risk of
damage, that could decrease oil quality,
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caused by handling the olives (harvesting,
transport and storage that, however, should
not exceed 24 h, maximum 48 h).

All the qualitative parameters of the oil
considered meet the I.0.C. trade standards
for extra virgin olive oil with the exception
of A-7-Stigmastenol that is sometimes higher
than 0.5% (the 1.0.C. trade standard for this
parameter). The oil has a good polyphenol
content up to October. The organoleptic
characteristics of the oil change remarkably
during olive ripening (see the organoleptic
profile of the oil for details). In October,
it has a highly characterised aroma. In
November, the oil becomes mainly sweet.
As the oil sometimes has an excessively high
level of A-7-Stigmastenol, its content has to
be carefully controlled before selling it in
international markets. If it is too high it is
advisable to blend it with other olive oils in
order to reduce the concentration.

Considering the evolution during ripening
of all data related to oil quantity and
quality, the best harvesting time appears
to be second half of October - beginning of
November, with earlier harvesting giving a
lower oil quantity but a higher quality. In
deciding olive harvesting time importance
has to be given to the fact that fruit
drop increases significantly during olive
ripening, as a result of a strong reduction
of the fruit detachment force, especially if
olives are attacked by olive fly: in case of
important attacks it is advisable to advance
harvesting. When particular weather trends
and/or environmental/cultural conditions
delay or advance maturation of the olives,
the values of ripening indices recorded
in correspondence to the indicated best
harvesting time can be used as references
to choose when to harvest.
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The homogenous fruit ripening and
the values of fruit detachment force/
fruit weight ratio in the period in which
harvesting is suggested (around 1.5 in
October and much lower in November)
are very favourable to mechanical olive
harvesting with small hand-held machines
or trunk shakers. In new olive orchards,
it is very important to train trees to give
them a structure that is suitable for the use
of trunk shakers (particular attention has
to be paid to obtaining a single free trunk
100-120 cm high). In case of use of hand-
held machines, the tree height has to be
maintained lower than 4.0-4.5 m.

The variety has a good potential to be
propagated by cuttings. Considering that
molecular characterization showed the
presence of different clones, it is very
important to chose the best one/s to use
as mother plants in nurseries. Further
investigations for a full characterization
(agronomical, oil quality, etc.) of these
clones are recommended.

The overall characteristics of this cultivar
make it recommended in the establishment
of new orchards in the areas where its
cultivation is concentrated. However, as it
is susceptible to some biotic adversities and
strongly alternant, in new olive orchards
also other cultivars are taken into account.
The sometimes relatively high content of
A-7-Stigmastenol can represent a problem.
Its relatively high susceptibility to drought
indicates the need to carefully evaluate its
use in other environments.

The advisable planting distances for
this cultivar are 8-10 x 8-10 m in rainfed
conditions and 6-8 x 6-8 m in irrigated
conditions.
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HEMPLASI

SYNONYMS
Hamblassi.

MAIN AREA/S OF
CULTIVATION

Concentrated in the
Damascus area, also
present in Lattakia and
Idleb areas.

PURPOSE (OIL, TABLE,
DUAL PURPOSE)

Dual purpose

MORPHOLOGICAL
CHARACTERISTICS

TREE

VIGOUR

Strong

GROWTH HABIT
Erect

CANOPY DENSITY
Dense

FRUITING SHOOT
INTERNODE LENGTH

Medium
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LEAF

SHAPE
Elliptic-lanceolate
LENGTH

Medium

WIDTH

Medium

LONGITUDINAL CURVA-
TURE OF THE BLADE

Hyponastic
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INFLORESCENCE

LENGTH

Medium

NUMBER OF FLOWERS/
INFLORESCENCE

Medium
FRUIT

WEIGHT

Medium

SHAPE (POSITION A)
Spherical
SYMMETRY (POSITION A)
Slightly asymmetric
APEX (POSITION A)
Rounded

NIPPLE

Absent

BASE (POSITION A)

Truncate

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
COLOUR AT FULL MATURITY

Violet

ENDOCARP (STONE)

WEIGHT
Medium
SHAPE (POSITION A)

Ovoid
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SYMMETRY (POSITION A)
Slightly asymmetric
SYMMETRY (POSITION B)

Symmetric

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
APEX (POSITION A)

Rounded

TERMINATION OF THE
APEX (POSITION A)

With small mucro
BASE (POSITION A)

Rounded

SURFACE (POSITION B)
Smooth
NUMBER OF GROOVES

Medium
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PHENOLOGY

START OF VEGETATIVE
GROWTH (BUD BURSTING)

Mid April - Late April

FULL BLOOM

Mid May - Early June

PIT HARDENING

Early July - Mid July

FRUIT TURNING
(VERAISON)
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Late September - Early  ¥sd dlws-Jsbl dsly

October

CHARACTERISTICS OF THE FRUIT DURING RIPENING

(RIPENING INDICES)

Fresh weight (g)

Detachment force (N)

Pigmentation
Index (0-7)

Pulp consistency (g)
Oil content (%f.w.)
Oil content (%d.w.)

Water content (%)
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BIO-AGRONOMIC
FEATURES

TOLERANCE TO
ABIOTIC STRESS

High to drought

TOLERANCE TO BIOTIC
STRESS

High to Zeuzera pyrina
(leopard moth)

PRODUCTIVITY

Medium and slightly
alternant

ROOTING ABILITY OF
CUTTINGS

Medium
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1.1+0.3 2.6 +0.4 3.6 +0.4
688.9 + 43.0 483.7 + 50.1 421.0+37.0
9.5+1.0 14.5+1.2 17.2+1.3
209 +2.3 30.7 £ 1.8 34.5+2.5
54.6 + 2.2 52.8+2.3 50.2 + 4.9
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OIL CHARACTERISTICS

CHEMICAL AND PHYSICAL CHARACTERISTICS OF
THE OIL DURING OLIVE RIPENING

Free acidity (%)

Peroxide number
(meq 0,/kg oil)

Total polyphenol
content (mg/kg oil)

Absorption UV
K232 nm
K 270 nm

Ak

Fatty acid composi-
tion (%)

Palmitic
Palmitoleic

Stearic

Oleic

Linoleic

Linolenic
Arachidic

Sterol composition (%)
Cholesterol
Brassicasterol
Campesterol
Stigmasterol
j-sitosterol

A-7- Stigmastenol
Total B-sitosterol
Erythrodiol + Uvaol

Total Sterol (mg/kg oil)

Qctober
JoVI o pis
0.24 + 0.02

4.2+0.8

905.0 + 98.9

1.92 £+ 0.07
0.18 + 0.03

0.004 + 0.002

12.99 + 0.25
0.84 + 0.10
2.55+0.18
72.57 + 0.91
8.82 +0.12
0.80 + 0.02
0.44 + 0.02

0.04 + 0.02
0.00 + 0.00
3.32+£0.18
0.59 +0.13
83.9+3.0
0.34 + 0.09
95.1+1.2
1.75 £ 0.15

1331.5 + 214.5

November
0.24 + 0.02

4.7 + 0.4

723.0 + 80.7

1.76 + 0.06
0.15 + 0.02

0.005 + 0.002

12.73 £+ 0.31
0.88 + 0.03
2.86 +0.13
73.67 + 0.94
7.81 +0.11
0.69 + 0.08
0.45 + 0.01

0.04 + 0.02
0.01 + 0.00
3.28 £0.22
0.44 + 0.11
89.2+3.2
0.28 + 0.10
95.0+1.3
1.69 £ 0.15

1704.0 + 160.5
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537.0 £ 54.8

1.79 £ 0.08
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0.78 + 0.08
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71.35+ 0.85
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0.86 + 0.06
0.48 + 0.01
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0.02 + 0.01

0.00 + 0.00

2.94 +0.21

0.40 + 0.12

88.1 + 3.00

0.27 £ 0.11

95.1+1.2

1.60 + 0.15

1669 + 170.8
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ORGANOLEPTIC PROFILE OF THE OIL DURING
OLIVE RIPENING

b s ol JYS dewsd] Oldolgh)

October November December
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Anichokefrut Ripened olives 7 Olive fruit 3
Thistle £~ \ A

Otherripe
fruit
]Green

Sage-Mint ‘

Green tomato Green tomato
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| fruit
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| (leaves, grass)

A Other ripe

| fruit

Green

(leaves, grass)

Chicory

?live Osuyl L6 Other ripe fruit S5l sé Sweet sl Sage-mint  digwe/mimi Rosemary il JuSI
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Ripened &b 9gu) Green (leaves, . &ysY  Cucumber s Green grass sl Vanilla (WIIL-1j}
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Apple g Bitter »  Green tomato 8wl Lettuce o) Thistle s
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GENETIC CHARACTERISTICS ddlygl Olaolgh
HEMPLASI (wdleos

The cultivar Hemplasi is positioned in the middle
part of the figure in the second sub-cluster belong-
ing to the large group which comprises all the cul-
tivars except Karamani. It is grouped together with
the cultivars Safrawi, Dan and Doebli. Its results
are similar to those of the cultivars Dan and Safrawi
at a level of 0.43.
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FiNAL PrRACTICAL CONSIDERATIONS

This cultivar is mainly concentrated in
the Damascus area. It has a very limited
distribution. Its tolerance to drought makes
it suitable for cultivation in the southern
areas of the country where rainfall is
limited.

The production is medium and slightly
alternant. The presence of pollinators
is important. It is mainly used for oil
production, but the olives are also used as
table olives (green olives). The pulp/pit
ratio is medium. The oil content of the fruit
(15-17% f.w. and 31-35% d.w in November-
December) is acceptable, considering
the dry environmental conditions of the
Damascus area.

From about mid-November, the pulp
consistency can be considered relatively
low. Olives, therefore, have to be
manipulated with care to minimize the risk
of damage that could decrease oil quality,
caused by handling the olives (harvesting,
transport and storage that, however, should
not exceed 24h, maximum 48h).

All the qualitative parameters of the
oil considered meet the 1.0.C. trade
standards for extra virgin olive oil. The
oil is characterised by a good oleic acid
percentage and a very high polyphenol
content that, in spite of the decrease
during olive ripening, remains high also in
December. The organoleptic characteristics
of the oil change remarkably during olive
ripening (see the organoleptic profile of the
oil for details). In November, it has a highly
characterised aroma and taste.
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Considering the evolution  during
ripening of all data related to oil quantity
and quality, the best harvesting time for oil
quantity appears to be December, whereas
for oil quality seems to be November. The
harvesting period has to be chosen according
to the productive purpose of the farm. A
compromise could be to harvest at the end of
November. When particular weather trends
and/or environmental/cultural conditions
delay or advance maturation of the olives,
the values of ripening indices recorded
in correspondence to the indicated best
harvesting times can be used as references
to choose when to harvest.

The fruit detachment force/weight
ratio in the period in which harvesting is
suggested is within values (1.5 - 2.5) that
allow mechanical olive harvesting with
small hand-held machines or trunk shakers.
The erect growth habit of the tree favours
the use of shakers. In new olive orchards,
it is very important to train trees to give
them a structure that is suitable for the use
of trunk shakers (particular attention has
to be paid to obtaining a single free trunk
100-120 cm high). In case of use of hand-
held machines, the tree height has to be
maintained lower than 4.0-4.5 m.

The variety has a good potential to be
propagated by cuttings. Considering that
molecular characterization showed the
presence of different clones, it is very
important to choose the best one/s to
use as mother plants in nurseries. Further
investigations to fully characterize
(agronomic aspects, oil quality, etc.) these
clones are recommended.
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Theoverall characteristics of this cultivar
make it advisable in the establishment of
new olive orchards in the areas where it is
mainly cultivated. It has to be pointed out
that the very high polyphenol content of
the oil makes this cultivar suitable for the
production of oil with a high antioxidant
potential that is important from a nutritional
point of view.

The advisable planting distances for
this cultivar are 8-10 x 8-10 m in rainfed
cultivation and 6-8 x 6-8 m in irrigated
conditions.
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INSASSY

SYNONYMS

Ansassy, Homsi.

MAIN AREA/S OF
CULTIVATION

Concentrated in the
Idleb area.

PURPOSE (OIL, TABLE,
DUAL PURPOSE)

Oil

MORPHOLOGICAL
CHARACTERISTICS

TREE

VIGOUR

Medium

GROWTH HABIT
Spreading
CANOPY DENSITY
Medium

FRUITING SHOOT

INTERNODE LENGTH

Medium
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LEAF

SHAPE
Elliptic-lanceolate
LENGTH

Medium

WIDTH

Medium
LONGITUDINAL CURVA-
TURE OF THE BLADE

Flat, sometimes hypo-
nastic
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INFLORESCENCE

LENGTH

Medium

NUMBER OF FLOWERS/
INFLORESCENCE

Low
FRUIT

WEIGHT
low-Medium

SHAPE (POSITION A)
Ovoid

SYMMETRY (POSITION A)
Slightly asymmetric
APEX (POSITION A)
Rounded

NIPPLE

Absent

BASE (POSITION A)

Truncate

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
COLOUR AT FULL MATURITY

Violet

ENDOCARP (STONE)

WEIGHT
Medium
SHAPE (POSITION A)

Ovoid

IYSURSEIEY]
Jokl

e

Sedisll /¥l sus
5

-Y-L 5

8yl

3Ty

bwgie - jadsie

A gog)) s sl
A gog)l s Gulil]
Sulisl] pus! dlsle

A 29| o Aol

A gogll aws Busld)

.

ST
okac¥l il =840l
T Broy Cuws

S35

dowoWl jled) O/

8yl

039!

‘b-wg-‘in

A gogll s JSiJI
Sean

Insassy gmLmsI

ot St e e g e e

SYMMETRY (POSITION A)

Slightly asymmetric
SYMMETRY (POSITION B)

Symmetric

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
APEX (POSITION A)

Pointed

TERMINATION OF THE
APEX (POSITION A)

With mucro
BASE (POSITION A)

Rounded

SURFACE (POSITION B)
Rugose

NUMBER OF GROOVES

Medium
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PHENOLOGY

START OF VEGETATIVE
GROWTH (BUD BURSTING)

Early April - Mid April

FULL BLOOM

Early May - Mid May

PIT HARDENING

Late June - Early July

FRUIT TURNING
(VERAISON)

Mid September - Early
October

CHARACTERISTICS OF THE FRUIT DURING RIPENING

(RIPENING INDICES)

Fresh weight (g)

Detachment force (N)

Pigmentation
Index (0-7)

Pulp consistency (g)
Oil content (%f.w.)
Oil content (%d.w.)

Water content (%)
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FEATURES
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TOLERANCE TO
ABIOTIC STRESS

Low to cold and drought

TOLERANCE TO BIOTIC Jolg=ll doglit)
STRESS & guod] dus S
Low to Bactrocera oleae “)Lé 4—3}‘.*’3 Q“L“-"“
(olive fly) and Zeuzera Slw ,laxg uy—g}”
pyrina (leopard moth) tL[uJI
PRODUCTIVITY d Loy

High and strongly altern- doglal) wudg dJle

ant

ROOTING ABILITY OF Joel b3
CUTTINGS el
Medium ‘Uﬂ-ﬂ’sﬁ-‘

zadl U=l SN el B Olaelge

(adl 430)
October November December
JoVI o 85 S o 5 Js¥ o8
1.9+ 0.3 1.9+ 0.3 1.9+ 0.3 (8) d3ll Ll &9
6.9+0.6 5.1+0.5 5.0+0.5 (N) widl g8
1.7+0.3 2.3+0.3 2.9+0.4 (7-0) ool B30
625.6 + 50.2 424.8 + 48.9 357.3 + 39.4 8ol uead doglio
(&)W
VR
17.3+2.3 23.0+ 2.0 25.6 + 2.1 0d9 % ol “59:;
b
.
31.7£5.9 42.2 +3.5 41.4+2.5 )9 % ol oo
Sl
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OIL CHARACTERISTICS Co Ml Slaolge
THE OIL DURING OLIVE RIPENING ' " ol gudd Joe SN a3 Sliolge
October November December
JoVI (A5 SWI (9 A5 JoVl o8
Free acidity (%) 0.28 + 0.03 0.32 + 0.04 0.49 + 0.06 (%)3;=d) d.bsacd]
(Psgzxg’j;;';"]tl’fr 5.3:0.6 6.9+ 1.1 6.8+0.8 et "“jsfg/%"’;
Ig;i‘éﬁfl(ﬁgfg‘;gﬂ) 578.0 + 36.0 386.5: 33.5 356.0:482 & JS‘?(%‘ ;3;;
Absorption UV douiid) $gd dnd W duolaioV
K 232 nm 1.69 £ 0.16 1.77 £ 0.17 1.86 + 0.15 Ao 96 232 dxgbl Jgb
K 270 nm 0.14 + 0.03 0.15 + 0.02 0.16 + 0.02 Fo 93U 270 dzgbl Jsb
Ak 0.004 + 0.001 0.005 + 0.001 0.002 + 0.001 Ak
tFiztrfy(%cid composi- (%) &l PlosYl a5l (ggioe
Palmitic 12.04 + 0.23 11.54 + 0.33 10.74 + 0.41 Lt
Palmitoleic 0.47 £ 0.05 0.36 + 0.02 0.68 + 0.03 gt L
Stearic 3.8320.22 3.66 + 0.12 3.86 + 0.26 el L)
Oleic 71.55 + 0.84 71.58 + 0.88 71.25 + 0.75 EMAY
Linoleic 10.95 + 0.26 11.50 = 0.15 11.66 = 0.29 ERRRT
Linolenic 0.59 + 0.02 0.55 + 0.01 0.61 + 0.07 gl
Arachidic 0.47 + 0.02 0.46 + 0.01 0.54 + 0.03 ORI
Sterol composition (%) (%) OYg ] uSyi9 Sgie
Cholesterol 0.02 + 0.02 0.05 = 0.02 0.05 + 0.02 J9 fdsS
Brassicasterol 0.00  0.00 0.00 + 0.00 0.00 + 0.00 Jg e Bl
Campesterol 3.53+0.35 3.55 + 0.45 3.50 + 0.42 J9 siacsolS
Stigmasterol 0.72 + 0.04 0.78 = 0.02 0.50 + 0.01 Jg setwlosin
p-sitosterol 88.5+2.0 88.8 + 2.1 88.8 2.0 Jg A ganw-Lis
A-7- Stigmastenol 0.51 £ 0.02 0.50 + 0.02 0.50 + 0.01 Joiliwlosziw-7-A
Total B-sitosterol 92.8+2.2 93.3+2.2 95.0£2.2 I Jg o gitans-Lis
Erythrodiol + Uvaol 1.87 + 0.21 1.90 + 0.15 1.92 + 0.30 Jodedl+ Jgs 5,V
Total Sterol (mg/kgoil)  1460.3 + 56.8 1382.0 + 54.7 1400 + 50.4 (< &5/ga) &dSU) O¥g i)
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ORGANOLEPTIC PROFILE OF THE OIL DURING

OLIVE RIPENING

Sl s dolpe JYS duwsd] Oldolgh

Qctober November chember
JoVI o9 pis G o 5 JoVI o5

Olive fruit

Olive RESUBIY
fruit

Ripened 20U Ogn)
olives

Apple T
Banana s

GENETIC CHARACTERISTICS

INSASSY

The cultivar Insassy is positioned in the lower part
of the figure in the third sub-cluster belonging to
the large group which comprises all the cultivars
except Karamani. It is grouped together with the
cultivar Khodeiri at a level of 0.50.

Olive fruit

Olive fruit

Lettuce
(leaves, grass)

Bitter Green grass

Almond
Green tomato

Other ripe fruit S5l Sweet ¢l=  Sage-mint dug /g5 Vanilla LW
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FINAL PrAcTICAL CONSIDERATIONS

This cultivar is mainly concentrated
in the Idleb area. It has a very limited
distribution.

The production is high and strongly
alternant. The alternant production shown
by this cultivar has to be managed with
regular and rational application of cultural
practices, particularly pruning and, when
possible, irrigation. The presence of
pollinators is important. It is used for oil
production. The oil content of the fruit in
November-December is medium-high.

Its relatively high susceptibility to
leopard moth and olive fly makes the
monitoring of such insects particularly
important (visual observations of the trees
to individuate possible holes caused by
the insect and installation of pheromone
traps to monitor the presence of adults for
leopard moth; installation of pheromone
traps to monitor the presence of adults and
fruit sampling and observations to monitor
the presence of eggs and worms for olive
fly) in order to be able to control them
with suitable interventions, if necessary.
This cultivar is also characterised by a low
tolerance to cold and drought.

From November, the pulp consistency
can be considered relatively low. Olives,
therefore, have to be manipulated with care
to minimize the risk of damage that could
decrease oil quality, caused by handling the
olives (harvesting, transport and storage
that, however, should not exceed 24h,
maximum 48h).
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All the qualitative parameters of the oil
considered meet the 1.0.C. trade standard
for extra virgin olive oil. The only exception
is the campesterol that in a few cases
showed values close to 4.0%, that is the
I.0.C. trade standard for this parameter.
The oil has a good content of polyphenols.
The organoleptic characteristics of the oil
change remarkably during olive ripening
(see the organoleptic profile of the oil
for details). In November, it has a highly
characterised aroma.

Considering the evolution during
ripening of all data related to oil quantity
and quality, the best harvesting time
seems November. As this cultivar has a
high susceptibility to olive fly, in case of
serious attacks it is advisable to advance
harvesting. When particular weather trends
and/or environmental/cultural conditions
delay or advance maturation of the olives,
the values of ripening indices recorded
in correspondence to the indicated best
harvesting time can be used as references
to choose when to harvest.

The detachment force/fruit weight
ratio in the period in which harvesting is
suggested (November) assumes values
(around 2.5) that can allow mechanical olive
harvesting with small hand-held machines
or trunk shakers. In new olive orchards,
it is very important to train trees to give
them a structure that is suitable for the use
of trunk shakers (particular attention has
to be paid to obtaining a single free trunk
100-120 cm high). In case of use of hand-
held machines, the tree height has to be
maintained lower than 4.0-4.5 m.
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The variety has a good potential to be
propagated by cuttings. Considering that
molecular characterization showed the
presence of different clones, it is very
important to choose the best one/s to
use as mother plants in nurseries. Further
investigations to fully characterize
(agronomic aspects, oil quality, etc.) these
clones are recommended.

Theoverall characteristics of this cultivar
indicate that it could be maintained, as a
secondary cultivar, in the area where its
cultivation is concentrated.

The advisable planting distances for
this cultivar are 8-10 x 8-10 m in rainfed
conditions and 6-8 x 6-8 m in irrigated
conditions.
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KAISSY

SYNONYMS

Kabarbari, Kaesi, Kaisi,
Khalkhaly, Khilo, Qaisi.

MAIN AREA/S OF
CULTIVATION

Concentrated in the
Aleppo area, also
present in the Idleb,
Homs, Hama, Daraa,
Qouneittra, Sweidaa
areas and in the East
of Syria (Raqqa, Deir al

Zoor, Al Hassakeh areas).

PURPOSE (OIL, TABLE,
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INFLORESCENCE

LENGTH

Medium

NUMBER OF FLOWERS/
INFLORESCENCE

Medium
FRUIT

WEIGHT

Medium - High
SHAPE (POSITION A)
Spherical-Ovoid
SYMMETRY (POSITION A)
Slightly asymmetric
APEX (POSITION A)
Rounded

NIPPLE

Tenuous

BASE (POSITION A)

Truncate

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
COLOUR AT FULL MATURITY

Violet

ENDOCARP (STONE)
WEIGHT

High

SHAPE (POSITION A)

Ovoid
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SYMMETRY (POSITION A)
Slightly asymmetric
SYMMETRY (POSITION B)

Symmetric

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
APEX (POSITION A)

Rounded

TERMINATION OF THE
APEX (POSITION A)

With mucro

BASE (POSITION A)
Rounded

SURFACE (POSITION B)
Scabrous

NUMBER OF GROOVES

Low
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PHENOLOGY

START OF VEGETATIVE
GROWTH (BUD BURSTING)

Early April - Mid April

FULL BLOOM

Mid May - Late May

PIT HARDENING

Late June- Early July

FRUIT TURNING
(VERAISON)

Mid October -
Mid November

CHARACTERISTICS OF THE FRUIT DURING RIPENING

(RIPENING INDICES)

Fresh weight (g)

Detachment force (N)

Pigmentation
Index (0-7)

Pulp consistency (g)
Oil content (%f.w.)
Oil content (%d.w.)

Water content (%)
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BIO-AGRONOMIC
FEATURES

TOLERANCE TO
ABIOTIC STRESS

High to cold and drought
TOLERANCE TO BIOTIC
STRESS

Low to Bactrocera oleae
(olive fly)

High to Spilocaea olea-
gina (peacock eye)

PRODUCTIVITY

H1gh and slightly altern-
ant

ROOTING ABILITY OF

| d=lye JY g0 ) L6 uLn.clg.o
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Sl §li ue9e cUTTINGS
- JoVI o 5 datio )
) s e High
G (p 45 atie
October November December
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3.7+0.4 4.3+0.8 44+15
6.7 £ 0.4 6.1+0.6 4.6 + 0.5
0.4+0.1 1.3+0.5 24+1.4
859.7 + 52.2 782.3 £+ 49.0 645.0 + 40.0
12.8 +1.4 15.7 £ 1.2 18.5 £ 2.0
28.8 + 4.7 34.8+5.1 36.6 + 4.8
55.6 +2.2 54.9 + 3.8 49.4+5.4
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OIL CHARACTERISTICS

CHEMICAL AND PHYSICAL CHARACTERISTICS OF

THE OIL DURING OLIVE RIPENING

October

IV e 55
Free acidity (%) 0.23 + 0.04
f;rezxgjli‘;r;'l’)er 5.5+0.7
Content (mgikgoly  2530+15.0
Absorption UV
K232 nm 1.51 + 0.05
K 270 nm 0.16 + 0.01
Ak 0.004 + 0.001
Fatty acid composi-
tion (%)
Palmitic 12.69 + 0.32
Palmitoleic 0.52 + 0.10
Stearic 2.73 £0.28
Oleic 72.98 + 1.04
Linoleic 8.34£0.20
Linolenic 0.71 + 0.04
Arachidic 0.48 + 0.01
Sterol composition (%)
Cholesterol 0.04 + 0.02
Brassicasterol 0.00 + 0.00
Campesterol 3.73 £+ 0.31
Stigmasterol 0.73 £ 0.10
B-sitosterol 84.2 £2.3
A-7- Stigmastenol 0.34 + 0.02
Total B-sitosterol 94.7 £ 2.2
Erythrodiol +Uvaol 1.58 + 0.13
Total Sterol (mg/kg oil) 1130.3 + 43.9

November
0.27 + 0.08

6.1+0.9

235.0 £ 28.4

1.66 + 0.07
0.17 £ 0.03

0.002 + 0.001

11.87 £+ 0.37
0.69 + 0.17
3.07 £ 0.26
72.43 +1.00
9.67 +0.22
0.65 + 0.03

0.44 + 0.03

0.05 + 0.03
0.00 + 0.00
3.48 + 0.30
0.77 + 0.13
86.7 + 2.0
0.32 + 0.01
95.0+2.2

1.20 + 0.10

1361.0 + 45.0
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ORGANOLEPTIC PROFILE OF THE OIL DURING N ' 3
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FINAL PrAcTICAL CONSIDERATIONS

This cultivar is concentrated in the
Aleppo area, where is mainly grown in new
plantations in the east part of this area
characterised by an average annual rainfall
of about 300 mm. However, thanks to its
high tolerance to cold and drought it is also
cultivated in several other areas. It is also
tolerant to peacock eye. It is one of the
most important cultivars as it covers about
5% of the total surface area cultivated with
olive in Syria.

The production is high and slightly
alternant. It has a low ovary abortion and,
evenif itis reported as a self-fertile cultivar,
benefits from the presence of pollinators.
It is the main Syrian cultivar used for the
production of table olives especially green
olives (medium-high fruit size and pulp/pit
ratio and good and stable colour), but is
also utilised for oil production (the fruit has
a medium - low oil content).

Its relatively high susceptibility to olive
fly makes the monitoring of this insect
particularly important (installation of
pheromone traps to monitor the presence of
adults and fruit sampling and observations
to monitor the presence of eggs and warms)
in order to be able to control it with suitable
interventions, if necessary.

The relatively high pulp consistency
reducestheriskof damage, thatcouldworsen
the oil quality, caused by manipulating the
olives (harvesting, transport and storage
that, however, should not exceed 24 h,
maximum 48 h).
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All the qualitative parameters of the oil
considered meet the 1.0.C. trade standards
for extra virgin olive oil. The oil has a quite
good polyphenol content. The organoleptic
characteristics of the oil change remarkably
during olive ripening (see the organoleptic
profile of the oil for details). In general, it
has a rich aroma and taste until November.

Considering the evolution during
ripening of the data related to oil quantity
and quality, the best harvesting time for oil
quantity appears to be December, whereas
for oil quality seems to be November.
The harvesting period has to be chosen
according the productive purpose of the
farm. In deciding olive harvesting time
importance has to be given to the high
susceptibility of this cultivar to olive fly:
in case of important attacks it is advisable
to advance harvesting. A compromise could
be to harvest at the end of November.
When particular weather trends and/or
environmental/cultural conditions delay
or advance maturation of the olives,
the values of ripening indices recorded
in correspondence to the indicated best
harvesting times can be used as references
to choose when to harvest.

The fruit detachment force/weight
ratio in the period in which harvesting is
suggested for oil production is within values
(1.0 - 1.5) that allow mechanical olive
harvesting with small hand-held machines
or trunk shakers. In new olive orchards, it is
very important to train trees to give them a
structure that is suitable for the use of trunk
shakers (particular attention has to be paid
to obtaining a single free trunk 100-120 cm
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high). In case of use of hand-held machines,
the tree height has to be maintained lower
than 4.0-4.5 m. When olives are processed
as table olives it is not advisable to use any
kind of harvesting machine.

The variety has a high potential to be
propagated by cuttings. Considering that
molecular characterization showed the
presence of different clones, it is very
important to chose the best one/s to use
as mother plants in nurseries. Further
investigations for a full characterization
(agronomical, oil quality, etc.) of these
clones are recommended.

The overall characteristics of this
cultivar make it recommendable in the
establishment of new olive orchards in the
areas where it is spread and interesting
to try in other areas, especially in those
characterised by drought conditions. Its use
is also recommendable considering that it
is a very good dual purpose cultivar and this
gives the opportunity/flexibility to farms
to switch the production to oil or to table
olives in relation to the market situation
for these two kinds of products.

The advisable planting distances for
this cultivar are 8-10 x 8-10 m in rainfed
conditions and 6-8 x 6-8 m in irrigated
conditions.
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KARAMANI

SYNONYMS

Karamani Kachabi.

MAIN AREA/S OF
CULTIVATION

Concentrated in the
Jiser al Shughour area
(Idleb region).

PURPOSE (OIL, TABLE,
DUAL PURPOSE)

Dual purpose

MORPHOLOGICAL
CHARACTERISTICS

TREE

VIGOUR

Strong

GROWTH HABIT
Spreading
CANOPY DENSITY
Medium

FRUITING SHOOT

INTERNODE LENGTH

Medium

I4loo

ulsaba
N R

Loyl 5Ly 3bolio

J9%id) oz S S5
("&Jd))

BuSle <w))sjp

oyl gL
A o gl

82l

gl 88

&g

gl d=ndo

8 o

Tl W"‘E’?&ﬁ
dawgio

Y g 8
Ol Jgb

LEAF

SHAPE
Elliptic-lanceolate
LENGTH

Medium

WIDTH

Medium
LONGITUDINAL CURVA-
TURE OF THE BLADE

Helicoid, sometimes
flat, rarely hyponastic
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INFLORESCENCE

LENGTH

Medium

NUMBER OF FLOWERS/
INFLORESCENCE

Low
FRUIT

WEIGHT

Medium

SHAPE (POSITION A)
Elongated
SYMMETRY (POSITION A)
Asymmetric

APEX (POSITION A)
Pointed

NIPPLE

Absent

BASE (POSITION A)

Truncate

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
COLOUR AT FULL MATURITY

Black

ENDOCARP (STONE)

WEIGHT
High
SHAPE (POSITION A)

Elongated
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SYMMETRY (POSITION A) A &og)l (ontg Swldl

Slightly asymmetric
SYMMETRY (POSITION B)

Symmetric

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
APEX (POSITION A)

Pointed

TERMINATION OF THE
APEX (POSITION A)

With mucro
BASE (POSITION A)

Rounded

SURFACE (POSITION B)
Rugose
NUMBER OF GROOVES

Medium
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PHENOLOGY

START OF VEGETATIVE
GROWTH (BUD BURSTING)

Late March - Early April

FULL BLOOM

Early May - Mid May

PIT HARDENING

Mid June - Early July

FRUIT TURNING
(VERAISON)

Early October - Mid
October

CHARACTERISTICS OF THE FRUIT DURING RIPENING

(RIPENING INDICES)

Fresh weight (g)

Detachment force (N)

Pigmentation
Index (0-7)

Pulp consistency (g)
Qil content (%f.w.)
Oil content (%d.w.)

Water content (%)
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BIO-AGRONOMIC
FEATURES

TOLERANCE TO
ABIOTIC STRESS

High to cold and drought

TOLERANCE TO BIOTIC
STRESS

Low to Prays oleae (olive
moth)

PRODUCTIVITY

High and strongly altern-
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16.9 £ 1.9 19.7 + 1.7 21.8+1.4
33.9+5.7 42.2£2.3 45.2 +2.1
50.2 + 2.6 53.3:2.4 51.8+2.3

dsly3l) Oolyubl
epve )

Jo! doglat)
& gudl] ﬁ;wwilam

Syl g Blasl) oot

J doglat)
S;ij”w,w

Os3) & ol
dux Y

doglebl Wiy il
el L6

dhwgio

£95)

(&) dz3b)) bl O
(N) widl 393

(7-0) ol 30
L3O t.u.u doglie
(&) 3l

039 % w3l ggiom
b,

039 % Co il gz
Sl

% GLU Sooe



OIL CHARACTERISTICS

CHEMICAL AND PHYSICAL CHARACTERISTICS OF

THE OIL DURING OLIVE RIPENING

October

JoVI & 5
Free acidity (%) 0.26 + 0.03
g 74215
fontent (hgigoly  419.0+431
Absorption UV
K232 nm 1.90 + 0.14
K 270 nm 0.16 + 0.02
Ak 0.004 + 0.001
Fatty acid composi-
tion (%)
Palmitic 19.32 + 0.26
Palmitoleic 1.81 £0.13
Stearic 2.28 +0.20
Oleic 59.50 + 1.82
Linoleic 14.47 + 0.58
Linolenic 0.78 £ 0.02
Arachidic 0.38 +0.03
Sterol composition (%)
Cholesterol 0.05 + 0.03
Brassicasterol 0.00 + 0.00
Campesterol 3.07 £ 0.28
Stigmasterol 0.63 +0.10
B-sitosterol 87.9+2.6
A-7- Stigmastenol 0.36 + 0.04
Total B-sitosterol 94.9 +2.3
Erythrodiol + Uvaol 1.75 £ 0.15
Total Sterol (mg/kg oil) 1065.3 + 78.2

November
S O s
0.37 + 0.06

8.2+1.6

404.5 + 37.9

1.95+£0.10
0.20 £ 0.03

0.004 + 0.002

18.43 £+ 0.30
1.66 + 0.11
2.33+0.15
59.85 + 1.85
14.40 + 0.55
0.79 + 0.03

0.42 + 0.03

0.05 + 0.02
0.00 + 0.00
2.61+0.28
0.72 + 0.15
85.8+2.0
0.30 + 0.02
OB® 4 22,3
1.78 £ 0.16

1219.0 + 85.0
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ORGANOLEPTIC PROFILE OF THE OIL DURING
OLIVE RIPENING

Qctober
JoWI o s

Olive fruit
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Green grass
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FINAL PrAcTICAL CONSIDERATIONS

This cultivar is mainly concentrated
in the Idleb area. It has a very limited
distribution.

The production, even if strongly
alternant, is high. The alternant production
shown by this cultivar has to be managed
with regular and rational applications of
cultural practices, particularly pruning and,
when possible, irrigation. The presence of
pollinators is important. It is mainly used
for oil production, but is also utilised for
the production of table olives (medium
fruit size and pulp/pit ratio), especially
green ones.

Because of its susceptibility to olive
moth, it is particularly important to
monitor this insect (using pheromone traps
and through direct observations on flowers
and fruits) in order to be able to control it
with suitable interventions, if necessary.

During olive ripening, the pulp
consistency can be considered quite good
up to November, afterwards it becomes
relatively low with consequent increase
of the risk of damage, that could decrease
oil quality, caused by handling the olives
(harvesting, transport and storage that,
however, should not exceed 24 h, maximum
48 h).

All the qualitative parameters of the oil
considered meet the I.0.C. trade standards
for extra virgin olive oil. The oil has a good
polyphenol content, a relatively low oleic
acid content and relatively high amounts of
palmitic and linoleic acids. The organoleptic
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characteristics of the oil change remarkably
during olive ripening (see the organoleptic
profile of the oil for details).

Considering the evolution during ripening
of all datarelated to oil quantity and quality,
the best harvesting time for oil quantity
seems December, whereas for oil quality
seems November. The harvesting period
has to be chosen according the productive
purpose of the farm. A compromise could
be to harvest at the end of November.
When particular weather trends and/or
environmental/cultural conditions delay
or advance maturation of the olives,
the values of ripening indices recorded
in correspondence to the indicated best
harvesting times can be used as references
to choose when to harvest.

The homogenous fruit ripening and
the values of fruit detachment force/
fruit weight ratio in the period in which
harvestingissuggested (<1.6) are favourable
to mechanical olive harvesting with small
hand-held machines or trunk shakers. In
new olive orchards, it is very important to
train trees to give them a structure that
is suitable for the use of trunk shakers
(particular attention has to be paid to
obtaining a single free trunk 100-120 cm
high). In case of use of hand-held machines,
the tree height has to be maintained lower
than 4.0-4.5 m.

The variety has a good potential to be
propagated by cuttings. Considering that
molecular characterization showed the
presence of different clones, it is very
important to choose the best one/s to
use as mother plants in nurseries. Further
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investigations to fully characterize
(agronomic aspects, oil quality, etc.) these
clones are recommended.

The overall characteristics of this
cultivar make advisable to maintain it in
the area where it is spread and, considering
its low susceptibility to drought and cold,
interesting to try in new areas where it has
not been experimented with yet. However,
as the oil has a low oleic acid content, it
is advisable to consociate this cultivar with
others that have a relatively high oleic acid
content.

The advisable planting distances for
this cultivar are 8-10 x 8-10 m in rainfed
conditions and 6-8 x 6-8 m in irrigated
conditions.
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KHODEIRI '5 uml I

SYNONYMS

Baladi, Hdari, Kderie,
Khadrawi, Khderi, Khedari,
Khudairi, Kodheiri, Kod-
heiry, Kodheri.

MAIN AREA/S OF
CULTIVATION

Concentrated in the
Lattakia area and sec-
ondarily in the Tartous
area; also present in the
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FRUITING SHOOT BN
INTERNODE LENGTH Olodd| Job
Medium dhwgio

LEAF

SHAPE
Elliptic-lanceolate
LENGTH

Medium

WIDTH

Medium
LONGITUDINAL CURVA-
TURE OF THE BLADE

Hyponastic, sometimes
flat.
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INFLORESCENCE I SYREP i)
LENGTH ngdl
Medium

g ) »;
Low ua.a:u'.o
FRUIT 80l
WEIGHT N3TY
Medium - low Valksne - Jawgio
SHAPE (POSITION A) A gog)l s US|
Ovoid $yan

SYMMETRY (POSITION A) A &oosll s Sl
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APEX (POSITION A) A gogll s dodll
Pointed dude
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sodl 4lgbl

Graxdl gadl oy

PHENOLOGY

START OF VEGETATIVE
GROWTH (BUD BURSTING)

Mid March - Late March I3T &Ly - 413 Crate

FULL BLOOM JolSU1 53y

Late April - Early May )l.gj Ll - Hlues Dl

BIO-AGRONOMIC
FEATURES

TOLERANCE TO
ABIOTIC STRESS

Low to cold and drought

TOLERANCE TO
BIOTIC STRESS

Low to Bactrocera oleae
(olive fly), Spilocaea
oleagina (peacock eye)
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PIT HARDENING 8lgd dsdo PRODUCTIVITY
Late June - EarlySilig LW - Ol 3> 4.315.3 High and slightly altern-
396 ant
FRUIT TURNING a1 o ROOTING ABILITY OF
(VERAISON) sl ool wese  cuTTINGS
gac;?bgstober - Late Llg-JdgVl tg W@“}‘:‘J} Medis
CHARACTERISTICS OF THE FRUIT DURING RIPENING
(RIPENING INDICES)
September October November
Jobs] oVl s GBI o S
Fresh weight (g) 1.9+0.2 2.1+£0.3 2.1+0.2
Detachment force (N) 4.6 + 0.5 3.5+0.4 1.4+0.2
Pigmentation
Index (0-7) 0.0 £ 0.0 1.0+ 0.2 2.4+0.3
Pulp consistency (g) 679.2 + 44.5 568.4 + 37.9 346.5 + 29.5
Oil content (%f.w.) 21.2+1.4 25.3+1.4 27.2+1.5
Oil content (%d.w.) 37.5+1.8 42.9+2.0 53.2 +2.0
Water content (%) 43.5+2.4 41.0+2.3 48.9 + 3.2
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Khodeiri s ypoa

OIL CHARACTERISTICS Co Ml Olaolge
THE OIL BURING OLIVE RIPENING | 1 " o) s Uolye JS5 a3l Oliolge
September October November

Jebsl JoVI oo s BB o 5
Free acidity (%) 0.27 + 0.07 0.37 + 0.04 0.50 + 0.04 (%)3,2d1 L9024l
Peroxide 6.6+ 1.4 83+1.5 10.4+1.9 Aeske deuSndl 03
(meq 0,/kg oil) Co) 55/02
Ig;?érﬁ’f'(\r’]ﬁ’gffg"gﬂ) 403.5 + 45.5 359.0 + 40.0 290.0:39.5 N Jsid (siifj' :5;‘;
Absorption UV duonudid) Bgd dnd W duolazeV
K 232 nm 1.72 £ 0.06 1.77 £ 0.08 1.85 + 0.06 Ao 90 232 d>gbl Jgb
K 270 nm 0.16 + 0.02 0.17 £ 0.02 0.22 + 0.03 Fo 93U 270 dzgbl Jsb
Ak 0.002 + 0.001 0.005 + 0.002 0.005 + 0.003 Ak
tFiz:)tr?:;)cid composi- (%) Lol ooVl Sy Ggione
Palmitic 13.49 + 0.41 13.37 +0.30 13.73 + 0.40 Lt
Palmitoleic 0.56 + 0.06 0.50 + 0.05 0.57 + 0.05 bl
Stearic 3.74 + 0.23 3.93+0.32 3.91 £0.34 b yleead)
Oleic 71.61 +1.67 71.39 £ 1.68 70.33 £ 1.67 EWAY
Linoleic 8.76 + 0.53 9.06 + 0.48 9.24 + 0.37 ERRNT
Linolenic 0.60 £ 0.03 0.55 £ 0.05 0.61 + 0.05 elodgull]
Arachidic 0.52 + 0.01 0.53 + 0.02 0.56 + 0.01 PRI
Sterol composition (%) (%) Y9l Syig Ggieme
Cholesterol 0.02 + 0.01 0.01 + 0.01 0.01 £ 0.01 J9 fuddgS
Brassicasterol 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 Joniw Kewly
Campesterol 2.51+0.27 2.55 £ 0.23 2.90 + 0.30 J9 piunalS
Stigmasterol 0.73 + 0.11 0.80 + 0.19 0.75 + 0.15 Jg sl
B-sitosterol 89.6 + 2.6 87.0+2.8 86.2+2.8 J9 fw giaw-Lins
A-7- Stigmastenol 0.55 + 0.05 0.57 + 0.03 0.67 = 0.09 Joiliwlosziw-7-A
Total B-sitosterol 95.7 +2.2 95.2 +2.2 95.5 + 2.2 IS g s gas-Lis
Erythrodiol + Uvaol 1.98 + 0.15 2.08 £ 0.20 2.00 £ 0.15 Jsdsdl+ Jgauiy VI
Total Sterol (mg/kg oil)  1167.9 +57.4 1126.4 + 59.6 1112 £ 51,2 (o) a7z ddSI) OYg e
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ORGANOLEPTIC PROFILE OF THE OIL DURING
OLIVE RIPENING

September October
Jeb) JoVI o9 pis

Olive fruif

5
7

Almond
Green tomato

Almond
Green tomato

Olive Osuyl ) Other ripe fruit S5 Sweet

fruit

Ripened 20U O Green (leaves, &ysY  Cucumber
olives grass) s cslly

Apple g Bitter »  Green tomato
Banana j9o  Pungent ¢  Almond

GENETIC CHARACTERISTICS

KHODEIRI

The cultivar Khodeiri is positioned in the lower
part of the figure in the third sub-cluster belong-
ing to the large group which comprises all the
cultivars except Karamani. It is grouped together
with the cultivar Insassy at a level of 0.50.
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FINAL PrAcTICAL CONSIDERATIONS

This cultivar is mainly concentrated
in the coastal areas of Syria, that are
characterised by relatively high rainfall. It
is one of the most important cultivars as it
covers about 10% of the total surface area
cultivated with olive in Syria.

The production is high and quite
constant. The presence of pollinators
is important. It is mainly used for oil
production (the fruit has a good oil
content), but the olives are also utilised as
table olives (green). The pulp/pit ratio is
medium, sometimes low.

Its relatively high susceptibility to
peacock eye and olive fly makes the
monitoring of such adversities particularly
important (visual observations and leaf
lab test for peacock eye; installation of
pheromone traps to monitor the presence of
adults and fruit sampling and observations
to monitor the presence of eggs and
warms for olive fly) in order to be able to
control them with suitable interventions,
if necessary. In this regard, it is important
to note that the climatic conditions in the
coastal areas are particularly favourable to
peacock eye and olive fly.

During olive ripening, the pulp
consistency can be considered quite good
up to October; afterwards it becomes
relatively low with consequent increase
of the risk of damage, that could decrease
oil quality, caused by handling the olives
(harvesting, transport and storage that,
however, should not exceed 24 h, maximum
48 h).
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All the qualitative parameters of the oil
considered meet the 1.0.C. trade standards
for extra virgin olive oil with the exception
of A-7-Stigmastenol that is sometimes
higher than 0.5% (the 1.0.C. trade standard
for this parameter). The polyphenol content
is relatively high in September, then it
decreases progressively. The organoleptic
characteristics of the oil change remarkably
during olive ripening (see the organoleptic
profile of the oil for details). As the oil
sometimes has an excessively high level
of A-7-Stigmastenol, its content has to be
carefully controlled before selling it in
international markets. If it is too high it is
advisable to blend it with other olive oils in
order to reduce the concentration.

Considering the evolution during ripening
of all data related to oil quantity and
quality, the best harvesting time appears to
be October, with earlier harvesting giving a
lower oil quantity but a higher quality. In
deciding olive harvesting time importance
has to be given to the fact that fruit drop
increases significantly during olive ripening
especially if olives are attacked by olive fly:
in case of important attacks it is advisable
to advance harvesting. When particular
weather trends and/or environmental/
cultural conditions delay or advance
maturation of the olives, the values of
ripening indices recorded in correspondence
to the indicated best harvesting time can
be used as references to choose when to
harvest.

The fruit detachment force/weight
ratio in the period in which harvesting is
suggested (October) assumes values (<2)
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that allow mechanical olive harvesting with
small hand-held machines or trunk shakers.
In new olive orchards, it is very important
to train trees to give them a structure that
is suitable for the use of trunk shakers
(particular attention has to be paid to
obtaining a single free trunk 100-120 cm
high). In case of use of hand-held machines,
the tree height has to be maintained lower
than 4.0-4.5 m.

The variety has a good potential to be
propagated by cuttings. Considering that
molecular characterization showed the
presence of different clones, it is very
important to choose the best one/s to
use as mother plants in nurseries. Further
investigations to fully characterize
(agronomic aspects, oil quality, etc.) these
clones are recommended.

The overall characteristics of this
cultivar, especially the high and slightly
alternant production of oil, make it
recommended in the establishment of
new orchards in the areas where its
cultivation is concentrated. However, as it
is susceptible to some biotic adversities,
in new olive orchards also other cultivars
are taken into account. The sometimes
relatively high content of A-7-Stigmastenol
can represent a problem. Its relatively high
susceptibility to cold and drought indicates
the need to carefully evaluate its use in
other environments.

The advisable planting distances for
this cultivar are 8-10 x 8-10 m in rainfed
conditions and 6-8 x 6-8 m in irrigated
conditions.
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SAFRAWI |9 I g

SYNONYMS Oldslye

Safraoui, Sefraoui.

MAIN AREA/S OF ~|“ ,,“r" SLasy) e.[aLm

CULTIVATION

Concentrated in the " o oo
west of Hama (Mousiaf) Sl € PR
area, also present in § Wiy (Bluas)
the Safita and Tartous webybg Lélo

areas.

PURPOSE (OIL, TABLE, Blo «Cu3) 1oyl

DUAL PURPOSE) (2,3 GLS
Dual purpose w2 éw
CHARACTERISTICs 5! Cnes
TREE 8y
VIGOUR PYST R
Strong 3_3 o8
GROWTH HABIT ol M
Spreading 8 e
CANOPY DENSITY G ol & gambld3LS

i (1)
Dense u.::S
FRUITING SHOOT _)Lé“ﬁﬁ” &)Si
INTERNODE LENGTH S leodd Js_(o
Medium dawgio

92

LEAF

SHAPE
Elliptic-lanceolate
LENGTH
Medium-long
WIDTH

Medium
LONGITUDINAL CURVA-
TURE OF THE BLADE

Hyponastic, sometimes
flat, rarely helicoid
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INFLORESCENCE S dgiisll
LENGTH Jek!l
Short el
NASERCETLOVERS gt i
Low u;.nm
FRUIT 8yl
WEIGHT 3Ty
High )
SHAPE (POSITION A) A gogll s JS)
Elongated dglao

SYMMETRY (POSITION A) A &03.” (W @.«.«L&Jﬂ

Slightly asymmetric Gl (:J.:J absle
APEX (POSITION A) A gog)) s dodl|
Rounded 4 ,5ls
NIPPLE dol=d]
Absent sk

BASE (POSITION A) A &og)l s Sus @]

Truncate 8y5u0
VERSE DIAMETER (POSITION B, wﬁﬁg’éﬁj' A
Central G
COLOUR AT FULL MATURITY dowo ) 5l o9
Violet 9-"“’-"*’
ENDOCARP (STONE) 8yl
WEIGHT 959
Very high TJ@ 593 39
SHAPE (POSITION A) A gogll Caws JSiI
Elliptic RV

SYMMETRY (POSITION A)
Asymmetric
SYMMETRY (POSITION B)

Slightly asymmetric

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
APEX (POSITION A)

Pointed

TERMINATION OF THE
APEX (POSITION A)

With small mucro
BASE (POSITION A)

Rounded

SURFACE (POSITION B)
Rugose
NUMBER OF GROOVES

Medium
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PHENOLOGY

START OF VEGETATIVE
GROWTH (BUD BURSTING)

Early April - Mid April

FULL BLOOM

Early May - Mid May

PIT HARDENING

Mid June - Early July

FRUIT TURNING
(VERAISON)

Mid September -
Early October

CHARACTERISTICS OF THE FRUIT DURING RIPENING

(RIPENING INDICES)

Fresh weight (g)

Detachment force (N)

Pigmentation
Index (0-7)

Pulp consistency (g)
Oil content (%f.w.)
Oil content (%d.w.)

Water content (%)
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BIO-AGRONOMIC
FEATURES

TOLERANCE TO
ABIOTIC STRESS

High to cold

TOLERANCE TO
BIOTIC STRESS

Low to Bactrocera oleae
(olive fly)

PRODUCTIVITY

High and strongly altern-
ant
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oV o 55 G o 5 JoVl og3l8
4.6 £+ 0.5 5.0 £ 0.9 4.8+0.9
8.6+0.6 6.5+0.5 52+0.4
1.5+0.2 2.9+0.4 4.3+0.5
729.3 £ 54.9 541.0 + 47.9 391.5 £ 68.5
14.0+ 1.8 18.2+2.1 19.5+2.5
29.1+8.3 35.3 £ 3.1 33.9+£3.6
51.9 £2.2 48.4+2.3 42.5+2.3
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OIL CHARACTERISTICS

CHEMICAL AND PHYSICAL CHARACTERISTICS OF
THE OIL DURING OLIVE RIPENING

Free acidity (%)

Peroxide number
(meq 0O,/kg oil)

Total polyphenol
content (mg/kg oil)

Absorption UV
K 232 nm
K 270 nm

Ak

Fatty acid composi-
tion (%)

Palmitic
Palmitoleic
Stearic
Oleic
Linoleic
Linolenic

Arachidic

Sterol composition (%)

Cholesterol
Brassicasterol
Campesterol
Stigmasterol
B-sitosterol

A-7- Stigmastenol

Total B-sitosterol

Erythrodiol + Uvaol

Total Sterol (mg/kg oil)

Qctober
JoVI o i
0.21 + 0.01

3.1+0.3

303.0 £ 53.5

1.71 £ 0.10
0.12 + 0.01

0.003 + 0.001

13.31 £+ 0.47
0.85 + 0.08
2.73 +£0.09
72.19 +1.39
11.10 + 0.45
0.54+ 0.04

0.47 £ 0.01

0.05 + 0.02
0.00 + 0.00
3.34+£0.18
0.55 + 0.07
90.8+2.4
0.35+0.03
95.0+2.3
1.60 + 0.80

1781.0 + 124.9

November
0.58 + 0.01

3.7+0.2

292.0 + 51.2

1.62 +0.11
0.12 + 0.02

0.004 + 0.002

12.90 + 0.40
0.98 + 0.08
2.69 + 0.09
70.55 + 1.20
11.05 + 0.40
0.50 + 0.03

0.50 + 0.01

0.05 + 0.02
0.00 + 0.00
3.45+0.22
0.72 + 0.06
90.1+2.9
0.28 + 0.06
94.6 + 2.4

1.70 £ 0.70

1770.0 + 111.2
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0.66 + 0.01

4.3+0.4

224.5 + 48.5

1.61 +0.11
0.11 + 0.02

0.001 + 0.001

12.85 + 0.35
1.02 £ 0.09
2.60 + 0.09
69.40 + 1.20
11.30 + 0.42
0.60 + 0.04

0.50 + 0.01

0.05 + 0.02
0.00 + 0.00
3.45 + 0.15
0.81 + 0.06
90.2+2.2
0.30 + 0.04
94.1+2.7
1.75 £ 0.80

1790.5 + 115.0
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ORGANOLEPTIC PROFILE OF THE OIL DURING

OLIVE RIPENING

Qctober November
JoWI o s G o 5

Olive fruit

Almond
Green tomato

Olive Osu il
fruit

Ripened 2ol Ogu)
olives

Apple [a:]
Banana Jse

Olive fruit

4\ Otherripe

fruit

i Green q i
(leaves, grass (leaves, grass)

Other ripe fruit S5 Sweet o>

Green (leaves, _ &hsY Cucumber s

grass) eV Cslly

Bitter »  Green tomato 8y
ol )

Pungent ¢ Almond sl

GENETIC CHARACTERISTICS

SAFRAWI

The cultivar Safrawi is positioned in the middle
part of the figure. It is grouped together with the

cultivars Dan, Doebli

its results are similar to those of the cultivar Dan

at a level of 0.52.

and Hemplasi. In particular
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FINAL PrAcTICAL CONSIDERATIONS

This cultivar is concentrated in Mousiaf
area. It has a very limited distribution.

The production, even if strongly
alternant, is high. The alternant production
shown by this cultivar has to be managed
with regular and rational application of
cultural practices, particularly pruning and,
when possible, irrigation. The presence of
pollinators is important. It is mainly used
for the production of table olives (medium
fruit size and pulp/pit ratio), especially
green olives, but is also utilised for oil
production (the fruit has a medium-low oil
content). The pulp/pit ratio is medium.

Its relatively high susceptibility to olive
fly makes the monitoring of this insect
particularly important (installation of
pheromone traps to monitor the presence of
adults and fruit sampling and observations
to monitor the presence of eggs and warms)
in order to be able to control it with suitable
interventions, if necessary.

During olive ripening, the pulp
consistency can be considered quite good
up to November, afterwards it becomes
relatively low with consequent increase
of the risk of damage, that could decrease
oil quality, caused by handling the olives
(harvesting, transport and storage that,
however, should not exceed 24 h, maximum
48 h).

All the qualitative parameters of the oil
considered meet the 1.0.C. trade standards
for extra virgin olive oil. The oil has a quite
good polyphenol content that, however,
decreases after November. The organoleptic
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characteristics of the oil change during
olive ripening (see the organoleptic profile
of the oil for details).

Considering the evolution during ripening
of all datarelated to oil quantity and quality,
the best harvesting time seems November.
In deciding olive harvesting time importance
has to be given to the high susceptibility
of this cultivar to olive fly: in case of
important attacks it is advisable to advance
harvesting. When particular weather trends
and/or environmental/cultural conditions
delay or advance maturation of the olives,
the values of ripening indices recorded
in correspondence to the indicated best
harvesting time can be used as references
to choose when to harvest.

The fruit detachment force/fruit weight
ratio in the period in which harvesting
is suggested for oil production assumes
values (< 1.5) that allow mechanical olive
harvesting with small hand-held machines
or trunk shakers. In new olive orchards, it is
very important to train trees to give them a
structure that is suitable for the use of trunk
shakers (particular attention has to be paid
to obtaining a single free trunk 100-120 cm
high). In case of use of hand-held machines,
the tree height has to be maintained lower
than 4.0-4.5 m. When olives are processed
as table olives it is not advisable to use any
kind of harvesting machine.

The variety has a good potential to be
propagated by cuttings. Considering that
molecular characterization showed the
presence of different clones, it is very
important to choose the best one/s to
use as mother plants in nurseries. Further
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investigations to fully characterize
(agronomic aspects, oil quality, etc.) these
clones are recommended.

Theoverall characteristics of this cultivar
make it recommendable to maintainitin the
area where it is currently mainly cultivated
and interesting to try in cold areas where it
has not been experimented with yet. The
fact that it is a good dual purpose cultivar
gives the opportunity/flexibility to farms
to switch the production to oil or to table
olives in relation to the market situation
for these two kinds of products.

The advisable planting distances for
this cultivar are 8-10 x 8-10 m in rainfed
conditions and 6-8 x 6-8 m in irrigated
conditions.
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SORANI

SYNONYMS

Maarri, Saurani, Savrani,
Sorani Abo Shawki,
Sourani.

MAIN AREA/S OF
CULTIVATION

Concentrated in the
Idleb area, also present
in the Aleppo, Homs,
Hama, Daraa, Qouneit-
tra, Sweidaa areas and
in the east of Syria
(Raqqa, Deir al Zoor, Al
Hassakeh areas).

PURPOSE (OIL, TABLE,
DUAL PURPOSE)

Dual purpose

MORPHOLOGICAL
CHARACTERISTICS

TREE

VIGOUR

Medium

GROWTH HABIT
Spreading
CANOPY DENSITY
Medium

FRUITING SHOOT

INTERNODE LENGTH

Medium
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LEAF

SHAPE
Elliptic-lanceolate
LENGTH

Medium

WIDTH

Medium
LONGITUDINAL CURVA-
TURE OF THE BLADE

Flat, sometimes hypo-
nastic
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INFLORESCENCE 031 Sgdis]
LENGTH Jek!l
Medium Jawgie
NUBEROTTIOVERS! gt i
Medium Jawgio
FRUIT 8yl
WEIGHT Ol
Medium bwgie
SHAPE (POSITION A) A gogll s JSid)
Ovoid ‘g_g.a,«g
SYMMETRY (POSITION A) A &'95‘” (e éwll.?ﬂ
Slightly asymmetric Gl (:J.:J sl
APEX (POSITION A) A &;0_9.” (g dodll
Pointed dodwo
NIPPLE dol=d)
Absent ik

BASE (POSITION A) A 2ol s Suslil]

Truncate e
Vet oot rosons) 90 120 &
Central G
COLOUR AT FULL MATURITY dowo ) 5l Oy
Black as.wi
ENDOCARP (STONE) 8yl
WEIGHT 3¢l
Medium-high &y - bwgie
SHAPE (POSITION A) A gogll o JSiJI
Elongated dylate

Sorani Slse
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SYMMETRY (POSITION A) A &.og)l (ontg Swldl

Slightly asymmetric Gl eJ.gJ ke
SYMMETRY (POSITION B)  Bgos!l Cuus (§usli]
Symmetric dawline
VERSE DIAMETER (POSITION B) wh‘g’é@"{' ks
Central @ﬁﬁ

APEX (POSITION A) A g9l o dndl)

Pointed dode
TERMINATION OF THE Lol Ll
APEX (POSITION A) A gogll wx
With mucro &Sgi )
BASE (POSITION A) A 209l ous Busld]
Pointed Z..;J..o
SURFACE (POSITION B) B mdg)l cuus zxbaud]
Rugose s
NUMBER OF GROOVES wolsYl sus
Medium bwgio
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PHENOLOGY

START OF VEGETATIVE
GROWTH (BUD BURSTING)

Late March - Early April

FULL BLOOM

Early May - Mid May

PIT HARDENING

Late June- Early July

FRUIT TURNING
(VERAISON)

Early October - Mid
October

CHARACTERISTICS OF THE FRUIT DURING RIPENING

(RIPENING INDICES)

Fresh weight (g)

Detachment force (N)

Pigmentation
Index (0-7)

Pulp consistency (g)
Oil content (%f.w.)
Oil content (%d.w.)

Water content (%)
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FEATURES

TOLERANCE TO
ABIOTIC STRESS

High to cold, drought
and salinity

TOLERANCE TO
BIOTIC STRESS

Low to Verticillium dahl-
iae (olive wilt)

High to Zeuzera pyrina
(leopard moth)
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OIL CHARACTERISTICS

CHEMICAL AND PHYSICAL CHARACTERISTICS OF
THE OIL DURING OLIVE RIPENING

Free acidity (%)

Peroxide number
(meq 0,/kg oil)

Total polyphenol
content (mg/kg oil)

Absorption UV
K 232 nm
K 270 nm

Ak

Fatty acid composi-
tion (%)

Palmitic
Palmitoleic
Stearic
Oleic
Linoleic
Linolenic

Arachidic

Sterol composition (%)

Cholesterol
Brassicasterol
Campesterol
Stigmasterol
B-sitosterol

A-7- Stigmastenol

Total B-sitosterol

Erythrodiol + Uvaol

Total Sterol (mg/kg oil)

October
JoVI o pis
0.29 + 0.01

7.2+1.6

626.8 + 82.8

1.86 +0.11
0.14 + 0.02

0.004 + 0.001

15.43 £ 0.59
0.74 + 0.08
3.38+£0.18
67.73 £ 1.57
10.72 £+ 0.53
0.73 +0.03

0.44 +£0.01

0.03 + 0.01
0.00 + 0.00
3.08 +£0.13
0.83 + 0.09
89.0+2.5
0.48 + 0.03
95.1+2.3
1.88 + 0.42

1278.5 + 128.1

November
0.36 + 0.02

6.9+1.6

559.0 + 72.0

1.89 + 0.07
0.19 + 0.01

0.004 + 0.001

14.58 + 0.53
0.72 + 0.07
3.40 £ 0.19
68.15 + 1.86
11.29 £ 0.70
0.70 + 0.04

0.47 £ 0.03

0.05 + 0.02
0.00 + 0.00
3.67 +£0.22
0.71 + 0.08
88.6 +2.3
0.46 + 0.01
94.4+2.2

1.90 + 0.50

1363.0 + 105.0
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ORGANOLEPTIC PROFILE OF THE OIL DURING
OLIVE RIPENING

October November
JoVI o9 i G o 5

Olive fruit

/ (leaves, grass)
~J/Bitter

\

Green grass §

?live Osuill sl Other ripe fruit 83l ) Sweet gl>  Sage-mint
ruit

Ripened @éls Jsu) Green (leaves, @l;;}ll Cucumber ks Green grass

olives grass) s cslly

Apple g Bitter » Greentomato  &9uudl  Lettuce

&l pasd)

Banana jo  Pungent ¢ Almond jsll  Rosemary
GENETIC CHARACTERISTICS
SORANI

The cultivar Sorani is positioned in the upper
part of the figure. It is tightly grouped with the
cultivar Souri at a similarity level of 0.55. The
cultivar Sorani is also grouped together with the
cultivars Zaity and Kaissy.

De;ember

JoV¥I yels

Olive fruit

Almond
Green tomato

b mas Jolpe JYS dewsd] Oldolgh

dug /g5 Vanilla Lslals
wasll  Thistle dld)
s b
ol Artichoke (3¢5 5

el LS
43yl Olaolgh)
3lige

| LS 0.55 a4

Dgdistl e &531&” f}qu @ Fond 2] gbg.;o auall
Sgus o Suzly degoze § (g9l
degozo zo dzoz ‘,S.Q 5]

wguadlly 2301

Zaity

Souri

Sorani

Kaissy

Doebli

Safrawi

Dan

Hemplasi

Khodeiri

Insassy

Karamani

0.50 0.75
Similarity Coefficient dslicl Jolzo
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FINAL PrAcTICAL CONSIDERATIONS

This cultivar, thanks to its low
susceptibility to several abiotic adversities,
has shown the ability to adapt to most of
the environments in Syria. As a matter of
fact, even if it is concentrated in the Idleb
area, it is present in most of the areas
where olive is cultivated and covers about
30% of the total surface area with olive in
Syria.

The productive performances are very
good. As a matter of fact the production
is high and slightly alternant. It has a low
ovary abortion and, even if it is reported
as a self-fertile cultivar, benefits from the
presence of pollinators. Olives are mainly
used for oil production (the fruit has a high
oil content), but they are also utilised for
processing as table olives (medium fruit
size and pulp/pit ratio), especially as black
olives. The cultivar Sorani is among the
main Syrian cultivars for the production of
table olives.

Because of its susceptibility to
Verticillium, particular attention should be
given to all the practices that could favour
the disease (for example avoid excessively
deep soil tillage; in case of watering, use
drip irrigation) or could help keep it under
control (for example pruning). Consociation
of olive with species susceptible to olive
wilt have to be avoided.

From about mid-November, the pulp
consistency can be considered relatively
low. Olives, therefore, have to be
manipulated with care to minimize the risk
of damage that could decrease oil quality,
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caused by handling the olives (harvesting,
transport and storage that, however, should
not exceed 24h, maximum 48h).

All the qualitative parameters of the oil
considered meet the 1.0.C. trade standards
for extra virgin olive oil. The polyphenol
content is high until November, then it
decreases remarkably. The organoleptic
characteristics of the oil change remarkably
during olive ripening (see the organoleptic
profile for details). In general, it shows a
good aroma and taste until November;
successively, in December, it becomes quite
flat (low aroma and taste).

Considering the evolution during ripening
of the data related to oil quantity and
quality, the best harvesting time seems to
be November. In December there could be
an increase of oil quantity (+5-10%), but the
quality worsens. When particular weather
trends and/or environmental/cultural
conditions delay or advance maturation
of the olives, the values of ripening
indices recorded in correspondence to the
indicated best harvesting time can be used
as references to choose when to harvest.

The detachment force/fruit weight
ratio in the period in which harvesting is
suggested (November) is within values (< 2)
that allow mechanical olive harvesting with
small hand-held machines or trunk shakers.
In new olive orchards, it is very important
to train trees to give them a structure that
is suitable for the use of trunk shakers
(particular attention has to be paid to
obtaining a single free trunk 100-120 cm
high). In case of use of hand-held machines,
the tree height has to be maintained lower
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than 4.0-4.5 m.

The variety has a good potential to be
propagated by cuttings. In the nursery,
particular attention has to be paid to the
control of Verticillium. Considering that
molecular characterization showed the
presence of different clones, it is very
important to chose the best one/s to use
as mother plants in nurseries. Further
investigations for a full characterization
(agronomical, oil quality, etc.) of these
clones are recommended.

The overall characteristics of this
cultivar make it highly recommendable in
the establishment of new olive orchards in
most of the areas where it is spread and
interesting to try in new areas where it has
not been experimented with yet.

The advisable planting distances are 8-
10 x 8-10 m in rainfed conditions and 6-8 x
6-8 m in irrigated conditions.
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SOURI

SYNONYMS

Baladi, Bayadi, Beladi,
Biadi, Biudi, Grande Ay-
rouni, Hai Youdi, Hedari,
Hidri, Rasisi, Souri Folino,
Souri Lod, Soury, Surry.

MAIN AREA/S OF
CULTIVATION

Concentrated in the
Damascus area, also
present in the Daraa
area.

PURPOSE (OIL, TABLE,
DUAL PURPOSE)

Dual purpose

MORPHOLOGICAL
CHARACTERISTICS

TREE

VIGOUR

Medium

GROWTH HABIT
Erect

CANOPY DENSITY
Medium

FRUITING SHOOT

INTERNODE LENGTH

Medium
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LEAF

SHAPE
Elliptic-lanceolate
LENGTH

Medium

WIDTH

Medium

LONGITUDINAL CURVA-
TURE OF THE BLADE

Hyponastic
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INFLORESCENCE 031 Sgdis]
LENGTH Jek!l
Medium Jawgie
NMBEROLTIOVERS! gt i
Low u;.nm
FRUIT 8yl
WEIGHT 3T
Medium hwgio‘.a
SHAPE (POSITION A) A gogll s JSid)
Ovoid ‘gw
SYMMETRY (POSITION A) A 29!l o Guwlic]
Slightly asymmetric Gl (:J.:J sl
APEX (POSITION A) A &03.” (g dodll
Pointed dodwo
NIPPLE dol=d]
Tenuous & 5

BASE (POSITION A) A &og)l (ot duslal)

Truncate 8550
VersE DneTER rosTOND) g iAo S
Central G
COLOUR AT FULL MATURITY dowo ) 5l Oy
Violet 9"“’-“-‘-’
ENDOCARP (STONE) 8yl
WEIGHT 3T
High &a.’:’ 39
SHAPE (POSITION A) A gogll o JSiJI
Elliptic RV

Souri (5 gm
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SYMMETRY (POSITION A)
Slightly asymmetric
SYMMETRY (POSITION B)

Symmetric

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
APEX (POSITION A)

Pointed

TERMINATION OF THE
APEX (POSITION A)

With mucro

BASE (POSITION A)
Pointed

SURFACE (POSITION B)
Rugose

NUMBER OF GROOVES

Medium
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PHENOLOGY

START OF VEGETATIVE
GROWTH (BUD BURSTING)

Early April - Mid April

FULL BLOOM

Mid May - Late May

PIT HARDENING

Late June - Early July

FRUIT TURNING
(VERAISON)

Mid September - Early
October

CHARACTERISTICS OF THE FRUIT DURING RIPENING

(RIPENING INDICES)

Fresh weight (g)

Detachment force (N)

Pigmentation
Index (0-7)

Pulp consistency (g)
Oil content (%f.w.)
Oil content (%d.w.)

Water content (%)

110
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BIO-AGRONOMIC
FEATURES

TOLERANCE TO
ABIOTIC STRESS

High to cold and drought

TOLERANCE TO
BIOTIC STRESS

High to Zeuzera pyrina
(leopard moth)

PRODUCTIVITY

High and strongly altern-
ant
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October November December
Y s W s Js¥l o3l
25:0.3 2.7 +0.4 3.0£0.7
7.0+ 0.5 3.4:0.4 3.1:0.4
0.60.3 2.2+0.4 4.0 £+ 0.4
702.6 + 62.6 470.0 + 54.0 371.0 £ 26.0
15.3 £+ 2.0 17.5+1.9 19.0 + 2.0
30.5 £ 3.3 33.3+4.4 35.6 + 3.4
49.8+2.0 47.4+2.1 46.7 +2.2
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OIL CHARACTERISTICS

CHEMICAL AND PHYSICAL CHARACTERISTICS OF
THE OIL DURING OLIVE RIPENING

Free acidity (%)

Peroxide number
(meq 0O,/kg oil)

Total polyphenol
content (mg/kg oil)

Absorption UV
K 232 nm
K 270 nm

Ak

Fatty acid composi-
tion (%)

Palmitic
Palmitoleic
Stearic
Oleic
Linoleic
Linolenic
Arachidic

Sterol composition (%)

Cholesterol
Brassicasterol
Campesterol
Stigmasterol
B-sitosterol

A-7- Stigmastenol
Total B-sitosterol
Erythrodiol + Uvaol

Total Sterol (mg/kg oil)

Qctober
JoYI o i
0.25 + 0.06

4.7 1.1

482.0 + 68.7

1.83 £ 0.01
0.14 + 0.01

0.002 + 0.002

12.80 + 0.30
0.78 £ 0.15
2.66 +0.14
70.66 + 1.78
8.51 +0.21
0.81 +0.09

0.45 + 0.03

0.02 + 0.02
0.00 + 0.00
2.25+0.11
0.72 + 0.08
88.6 + 2.0
0.38 + 0.07
95.2+2.4
1.18 + 0.21

1087.5 + 73.5

November
0.29 + 0.01

6.1+1.8

340.0 + 70.0

1.99 + 0.01
0.15 + 0.01

0.004 + 0.002

12.66 + 0.40
0.67 + 0.13
2.90 + 0.21
72.68 +1.72
9.38 +0.25
0.61 + 0.09

0.41 +0.03

0.02 + 0.01
0.00 + 0.00
2.30+0.12
0.70 + 0.10
88.8+2.0
0.37 + 0.06
95.7 + 2.5

1.10 £ 0.15

1105.0 + 82.2

Souri (s ) s

Co Ml Olaolge

o) s Jolpe JMS Cu 3l Oliolge

Dgcember
Jo¥l 98
0.25 + 0.05

3.1+1.1

299.0 + 44.9

2.06 + 0.01
0.19 + 0.02

0.004 + 0.002

11.83 + 0.37
0.54 + 0.12
2.99 +0.20
72.75 £ 1.75
9.81+0.28
0.70 + 0.07

0.45 + 0.04

0.05 + 0.01
0.00 + 0.00
2.90 + 0.11
0.74 + 0.06
89.1+ 2.1
0.37 + 0.05
95.3+2.6
1.05 £ 0.10

1169.0 + 89.8
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ORGANOLEPTIC PROFILE OF THE OIL DURING N . A ™"
OLIVE RIPENING Sl s Jolpe IMS duwsd] Olkolst]

October November December
JoVI o pis G o 5 JoVI oS

Olive fruit

Olive fruit

Green
(leaves grass) (leaves, grass)

Chicory i ‘ J Bitter

Almond Almond

Almond

Olive fruit  ggu 3l L& Other ripe fruit 8> Jé Sweet s> Sage-mint  dwge/zi=s Chicory & cbws Thistle e
Ripened 22U Ogn) Green (leaves, «islly @l”:}ll Cucumber JL& Green grass sl Oregano ,’a&i A&y Artichoke — Qs
olives grass) a3 a5Vl
Apple W Bitter » Green 8y9udl Lettuce osJl Rosemary  Juzd] JuIS|
tomato &l pasd

Banana Jg Pungent &3 Almond sl Celery 8,51 Vanilla (WIT-1j]

GENETIC CHARACTERISTICS ddlygll Olaolgt)

SOURI SI9w

The cultivar Souri is positioned in the upper part — _sgfiall o golst) sjodl § modgn G ygw irall

of the figure. It is tightly grouped with the culti- A R 5 3 s
var Sorani at a similarity level of 0.55. The cultivar Sgius & 8ilg dogazs 3 &3‘)9"4'" &

Souri is also grouped together with the cultivars LS Jol=e0.55 ds gazzo 5&"4&«7 o5 T LS «

Zaity and Kaissy. .Mb U,“«..:)JI
Zaity R
Souri SI9w
Sorani dlge
Kaissy ()|

Doebli asd
Safrawi S9l o

_| Dan als

Hemplasi u“swu-tﬂ-’

Khodeiri &>

Insassy olasl

Karamani  Jl8

T T 1
0.00 0.25 0.50 0.75 1.00
Similarity Coefficient L3Licl Julzo
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FINAL PrAcTICAL CONSIDERATIONS

This cultivar is concentrated in the
Damascus area. It has a very limited
distribution. Its tolerance to drought makes
it suitable for cultivation in the southern
areas of the country where rainfall is
limited.

The production, even if strongly
alternant, is high. The alternant production
shown by this cultivar has to be managed
with regular and rational application of
cultural practices, particularly pruning and,
when possible, irrigation. The presence of
pollinators is important. It is mainly used
for oil production, but the olives are also
used as table olives both green and black.
The pulp/pit ratio is medium. The oil
content of the fruit (18-20% f.w. and 35-
40% d.w in November-December) is quite
good, considering the dry environmental
conditions of the Damascus area.

From about mid-November, the pulp
consistency can be considered relatively
low, with consequent increase of the risk
of damage, that could decrease oil quality,
caused by handling the olives (harvesting,
transport and storage that, however, should
not exceed 24 h, maximum 48 h).

All the qualitative parameters of the oil
considered meet the I.0.C. trade standards
for extra virgin olive oil. The oil has a
good polyphenol content. The organoleptic
characteristics of the oil change during
olive ripening (see the organoleptic profile
of the oil for details).

Considering the evolution during
ripening of the data related to oil quantity
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and quality, the best harvesting time for
oil quantity seems to be second half of
November - December, whereas in the whole
considered period the oil quality seems to
be good. When particular weather trends
and/or environmental/cultural conditions
delay or advance maturation of the olives,
the values of ripening indices recorded
in correspondence to the indicated best
harvesting times can be used as references
to choose when to harvest.

The fruit detachment force/weight
ratio in the period in which harvesting is
suggested is within values (1.0 - 1.5) that
allow mechanical olive harvesting with
small hand-held machines or trunk shakers.
The erect growth habit of the tree favours
the use of shakers. In new olive orchards,
it is very important to train trees to give
them a structure that is suitable for the use
of trunk shakers (particular attention has
to be paid to obtaining a single free trunk
100-120 cm high). In case of use of hand-
held machines, the tree height has to be
maintained lower than 4.0-4.5 m.

The variety has a good potential to be
propagated by cuttings. Considering that
molecular characterization showed the
presence of different clones, it is very
important to choose the best one/s to
use as mother plants in nurseries. Further
investigations to fully characterize
(agronomic aspects, oil quality, etc.) these
clones are recommended.

The overall characteristics of this
cultivar make it recommendable in the
establishment of new olive orchards in the
area where it is currently cultivated and
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interesting to try in drought and/or cold
areas where it has not been experimented
with yet.

The advisable planting distances for
this cultivar are 8-10 x 8-10 m in rainfed
cultivation and 6-8 x 6-8 m in irrigated
conditions.
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ZAITY

SYNONYMS

Asseel, Helkani, Houl-
kani, Khilkhali, Kurdi,
Zeiti.

MAIN AREA/S OF
CULTIVATION

Concentrated in the
north of Aleppo (Afrine
and Jendeires) area,
also present in the
Idleb, Homs, Hama,
Daraa, Sweidaa areas

and in the east of Syria.

PURPOSE (OIL, TABLE,
DUAL PURPOSE)

Oil

MORPHOLOGICAL
CHARACTERISTICS

TREE

VIGOUR

Strong

GROWTH HABIT
Dropping
CANOPY DENSITY
Dense

FRUITING SHOOT

INTERNODE LENGTH

Medium
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LEAF

SHAPE
Elliptic-lanceolate
LENGTH

Medium

WIDTH

Medium

LONGITUDINAL CURVA-
TURE OF THE BLADE

Hyponastic, sometimes
flat.
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INFLORESCENCE CYSURYYEE]
LENGTH Jska!!
Medium Jwgio
o Y .
Medium Jn.wyu
FRUIT 8l
WEIGHT ai¢l)
Medium - low WRakss - wgie
SHAPE (POSITION A) A gog)) ows JSiJI
Spherical dgS
SYMMETRY (POSITION A) A &oos” (g @ml.&‘.'l
Slightly asymmetric Gl (:J..vJ hils
APEX (POSITION A) A gog)l o dadl)
Rounded & 51>
NIPPLE dol=d]
Absent sk

BASE (POSITION A) A gogll s Suslil]

Truncate 8950
POSITION OF MAXIMUM TRANS- odacV hq 1

VERSE DIAMETER (POSITION B) T Broy 833:
Central LY
COLOUR AT FULL MATURITY dowoWl jld) O/
Violet (s
ENDOCARP (STONE) 8yl
WEIGHT 3TV
Medium Jbwgio
SHAPE (POSITION A) A 2ol s JSi)
Ovoid L Y- 7)

SYMMETRY (POSITION A)
Slightly asymmetric
SYMMETRY (POSITION B)

Symmetric

POSITION OF MAXIMUM TRANS-
VERSE DIAMETER (POSITION B)

Central
APEX (POSITION A)

Rounded

TERMINATION OF THE
APEX (POSITION A)

With small mucro
BASE (POSITION A)
Rounded

SURFACE (POSITION B)
Rugose

NUMBER OF GROOVES

High
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PHENOLOGY

START OF VEGETATIVE
GROWTH (BUD BURSTING)

Early April - Mid April

FULL BLOOM

Mid May - Late May

PIT HARDENING

Late June - Early July

FRUIT TURNING
(VERAISON)

sodl ylgbl
$.a5d| gadll ol

Latio - Olud Lol
Ol

BANBIFSAY
T &l - LT Ghane
8lg) dsSlo

398 lw -l 5o Dl

Late September - Early (5 dslus-Jgb] dlys

October

CHARACTERISTICS OF THE FRUIT DURING RIPENING

(RIPENING INDICES)

Fresh weight (g)

Detachment force (N)

Pigmentation
Index (0-7)

Pulp consistency (g)
Qil content (%f.w.)
Oil content (%d.w.)

Water content (%)

118

BIO-AGRONOMIC
FEATURES

TOLERANCE TO
ABIOTIC STRESS

Low to cold and drought
TOLERANCE TO BIOTIC
STRESS

Low to Zeuzera pyrina
(leopard moth) and Ver-
ticillium dahliae (olive
wilt)

PRODUCTIVITY

High and strongly altern-
ant

ROOTING ABILITY OF
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High
JegVi
Qctober November chember
JoWI o9 s G o 5 Jo¥l 98
2.0+0.1 2.3+0.3 2.0+0.4
5.4+0.6 4.0 £ 0.6 3.2+0.3
0.8+0.2 2.7+0.8 3.3+£1.8
642.0 + 16.1 524.8 + 39.9 496.0 + 37.4
23.3+2.1 27.2+4.3 31.2+2.6
41.2+ 4.4 46.4 + 8.0 52.3 + 8.1
43.4+2.0 41.4+£2.7 40.3 £ 2.8
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OIL CHARACTERISTICS

CHEMICAL AND PHYSICAL CHARACTERISTICS OF

THE OIL DURING OLIVE RIPENING

October

SRR
Free acidity (%) 0.25 £ 0.03
i 53207
Conteht (egigoly 748378
Absorption UV
K232 nm 1.65 + 0.08
K 270 nm 0.16 + 0.01
Ak 0.003 + 0.001
Fatty acid composi-
tion (%)
Palmitic 13.70 £ 0.14
Palmitoleic 0.64 £ 0.08
Stearic 3.33+0.11
Oleic 73.44 + 1.82
Linoleic 7.44 £ 0.12
Linolenic 0.61 £ 0.03
Arachidic 0.52 +0.02
Sterol composition (%)
Cholesterol 0.06 + 0.01
Brassicasterol 0.00 + 0.00
Campesterol 3.71 £ 0.30
Stigmasterol 0.72 £ 0.13
B-sitosterol 85.3£2.3
A-7- Stigmastenol 0.32 + 0.05
Total B-sitosterol 94.0 £ 2.3
Erythrodiol + Uvaol 1.25 £ 0.26
Total Sterol (mg/kg oil) 1168.5 + 55.8

November
0.34 £ 0.04

4.7 £ 0.9

332.0 £ 35.0

1.68 + 0.09
0.13 + 0.03

0.002 + 0.001

13.83 £ 0.17
0.75 + 0.05
3.65+0.13
71.83 +£1.83
8.81+£0.16
0.61 +0.04

0.54 + 0.01

0.05 + 0.02
0.00 + 0.00
3.66 + 0.31
0.72 £ 0.12
86.4+2.4
0.25 + 0.03
93.9+2.3

1.38 £0.28

1270.3 + 62.3

Zaity )
Co Ml Slaolge
o) mas Jolpe JUS o Slaolge

chember
Jo¥l 98
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1.63 £ 0.05 fe gib 232 dxgbl Job
0.16 + 0.03 se gib 270 dosbl Job
0.006 + 0.004 Ak

(%) &l PploVl Sy sy

13.80 £ 0.10 Ll
0.56 + 0.09 g )
3.63+0.13 el yleead!
72.10 £ 1.90 CWAY
8.78 + 0.12 gl
0.67 + 0.03 CRARAT
0.53 = 0.02 ORI
(%) OYg sl uS9 sioe
0.05 + 0.02 J9 fudgS
0.00 + 0.00 Jg e Bl
3.72 + 0.30 J9 ptucsolS
0.64 + 0.14 J9 oz
83.7+2.0 J9 fw gtew-Lio
0.22 + 0.08 Jgliwloseiw-7-A
94.0 + 2.3 I U R giew-Ly
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ORGANOLEPTIC PROFILE OF THE OIL DURING
OLIVE RIPENING

Qctober
JoWI o9 s

Olive fruit

Olive fruit
Artichoke &

Olive fruit U Other ripe fruit 8> Jé Sweet ol

Ripened 56 yeu; Green (leaves, cuiwlly &lys¥ Cucumber ks

olives (e grass) eyl

Apple W Bitter » Green 8ygudl
tomato ¢l pasdl

Banana ise Pungent &3 Almond Brul

GENETIC CHARACTERISTICS

Zaity

The cultivar Zaity is positioned in the upper part of

the figure. It is grouped together with the cultivar

Souri, Sorani and Kaissy. In particular its results are

séimilar to those of Souri and Sorani, at a level of
.45.

November
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Jo¥l He8

Olive fruit

_Ripened olives

A Other ripe
fruit
— Green
(leaves, grass)
Bitter

fruit

Green
(leaves, grass)

Lettuce Pungent
Green grass
_—Cucumber Sage-Mint Cucumber
reen tomato Almond Green tomato
Sage-mint  duge/@is Chicory &, sbuis Artichoke — GBgdysdl
Green grass izl Rosemary ! JulS)
Yl
Lettuce wdJl Vanilla (WA{E]
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FINAL PrAcTICAL CONSIDERATIONS

This cultivar is concentrated in the
Aleppo area and it covers about 33% of the
total surface area cultivated with olive and
so, together with Sorani, is the main olive
cultivar in Syria.

The production, even if strongly
alternant, is high. The alternant production
shown by this cultivar has to be managed
with regular and rational application of
cultural practices, particularly pruning
and, when possible, irrigation. This variety
is self-sterile, has a high ovary abortion,
presents no synchronism between ovule
and pollen maturation and has a pollen
which has a low germination ability; these
characteristics lead to the production of
a high number of parthenocarpic (very
small) fruits. The presence of pollinators is
necessary. The olives have a very high oil
content, which gives rise to its name, Zaity,
that in Arabic means oily, and so it is used
for the production of oil. The pulp/pit ratio
is medium.

Because of its susceptibility to
Verticillium, particular attention should
be given to all the practices that could
favour the disease (e.g. avoid excessively
deep soil tillage; use drip irrigation in case
of watering) or could help keep it under
control (e.g. pruning). Consociation of
olives with species susceptible to olive wilt
have to be avoided. Moreover, its relatively
high susceptibility to leopard moth makes
the monitoring of such insect particularly
important (visual observations of the trees
to individuate possible holes caused by
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the insect and installation of pheromone
traps to monitor the presence of adults) in
order to be able to control it with suitable
interventions, if necessary.

The pulp consistency can be considered
quite good up to November. Afterwards it
becomes lower with consequent increase
of the risk of damage, that could decrease
oil quality, caused by handling the olives
(harvesting, transport and storage that,
however, should not exceed 24 h, maximum
48 h).

All the qualitative parameters of the oil
considered meet the 1.0.C. trade standards
for extra virgin olive oil. The oil has a
good polyphenol content that decreases
during olive ripening. The organoleptic
characteristics of the oil change remarkably
during olive ripening. In general, it shows
a rich aroma and taste until November;
successively, in December, it becomes quite
flat (low aroma and taste).

Considering the evolution during ripening
of all data related to the oil quantity and
quality of the oil, the best harvesting time
appears to be November. When particular
weather trends and/or environmental/
cultural conditions delay or advance
maturation of the olives, the values of
ripening indices recorded in correspondence
to the indicated best harvesting times can
be used as references to choose when to
harvest.

The fruit detachment force/weight ratio
in the period in which harvesting is suggested
(November) assumes values (around 2) that
make this cultivar suitable for mechanical
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harvesting with small hand-held machines
or trunk shakers. In new olive orchards,
it is very important to train trees to give
them a structure that is suitable for the use
of trunk shakers (particular attention has
to be paid to obtaining a single free trunk
100-120 cm high). In case of use of hand-
held machines, the tree height has to be
maintained lower than 4.0-4.5 m.

In general, it has to be considered that
parthenocarpic fruits are more difficult to
harvest (both manually or with machines)
and, as they usually are softer than normal
ones, can be damaged more easily with
negative consequences on oil quality.

The variety has a very good potential
to be propagated by cuttings. Considering
that molecular characterization showed
the presence of different clones, it is very
important to choose the best one/s to
use as mother plants in nurseries. Further
investigations to fully characterize
(agronomic aspects, oil quality, etc.) these
clones are recommended.

The overall characteristics of this
cultivar, especially the very high oil
production, make it recommended in the
establishment of new orchards in the areas
where its cultivation is concentrated.
However, as it is susceptible to some abiotic
and biotic adversities, is strongly alternant
and presents a relatively high production of
parthenocarpic fruits, in new olive orchards
also other cultivars are taken into account
(e.g. Sorani and Kaissy).

The advisable planting distances are
8-10 x 8-10 m in rainfed conditions and
6-8 x 6-8 m in irrigated conditions.
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