African Journal of Biotechnology Vol. 10(77), pp. 17726-17736, 5 December, 2011
Available online at http://www.academicjournals.org/AJB
DOI: 10.5897/AJB10.2516
ISSN 1684–5315 © 2011 Academic Journals

Full Length Research Paper

A selection study on oleaster (Elaeagnus angustifolia
L.) grown in the campus area of Selcuk University in
Konya, Turkey
Gamze Özdemir1 and Ismail Hakki Kalyoncu2*
1

Provincial Directorate of Agriculture, Aksaray, Türkiye.
Department of Horticulture, Faculty of Agriculture, Selcuk University, 42031, Campüs-Konya, Türkiye.

2

Accepted 25 November, 2011

This study was conducted on the population of oleasters that were found in Selçuk Universty of
Aladdin Keykubat Campus in 2005 to 2006 in order to determine the kinds of candidates of high quality
fruits by the selection breeding method. In this survey, a total of 30 kinds of oleaster (Elaeagnus
angustifolia L.) was examined and 12 kinds of olaester was chosen between them according to their
fruit characteristics. The weight, length and width of fruits in the chosen ones were recorded to be
between 1.55 and 1.82 g, 21.42 and 24.80 mm, and 15.44 and 17.72 mm, respectively, and the rate of
seed/flesh was between 2.31 and 4.20. Finally, the rate of vitamin C for the different kinds of oleaster
was determined to be between 1.86 and 5.03 mg/100 g.
Key words: Turkey, Konya, oleaster (Elaeagnus angustifolia L.), selection breeding.
INTRODUCTION
Since the time fruit growing began on earth, breeding of
fruit has been practiced. It is probable that 95% of the
fruit types that have spread all over the world have been
selected through the simple selection method (Özbek,
1971; Güleryüz, 1988). The selection phase forms a
significant portion of the breeding in a regular breeding
programme (Dokuzoğuz and Gülcan, 1973).
The number of fruit types being grown in the world is
about 138, 75 of which are grown in Turkey. Its geographical location and diverse climatic characteristics helped
Turkey to become a gene centre and a spreading area
for various fruit types, while it also helped fruit forms that
are suitable for different ecological conditions to develop.
Moreover, with the addition of new types brought from
abroad, these existing types have been further enriched.
This enabled Anatolia to harbour a rich variety of the
different population types (Ülkümen, 1973; Özbek, 1977).
Studies on possibilities of making use of naturally growing
plants by cultivating them are almost non-existent in our
country. There are varieties of fruits in Turkey that are not
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known by the public at large. In recent years, people have
begun to take a great interest in minor varieties of fruit,
which are valued as ornamental plants besides their
economic worth. Most of these varieties contain highly
nutritious substances and they yield raw materials that
are suitable for the industrial sector. Besides such
properties, they possess a tolerance limit in terms of their
soil and climate requirements (Feucht and Schwalb,
1999). It is known that oleaster grows better in highly
humid soil than dry areas (Lesica and Miles, 2001).
Oleaster adapts to alkali or saline soil types better than
other fruit varieties (Tuksan and Laughlin, 1991). Oleaster
also provides such side benefits as controlling erosion
and preventing snowslides. It provides nectar for bees
and creates an attractive natural environment (Shaw,
1988; Hays, 1990). Oleaster has also been cherished as
an ornamental plant in Europe and America because it
causes fewer disease and insect problems (Krupinsky
and Frank, 1986). Finally, it is commonly used as a medicinal and aromatic plant.
Oleaster is a plant that belongs to the Elaeagnaceae
family of Rosales order, Magnoliopsida class and Magnoliophyta division (Anonymous, 2007a). It is a long-lived
tree or a small, multi-rooted tree. It has a dark, smooth
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and ribbed bark. Its branches are flexible and encircled
with rough pricks. The lengths of oleaster are 5 to 12 m
with trunks that are 10 to 50 cm in width (Borell, 1971).
Oleaster has temporarily shedding leaves with stalks on a
series of successive twigs. The leaves of oleaster are 2
to 10 cm in length and 1 to 4 cm in width, having a shape
of a lance or sometimes an ellipsis. The aromatic flowers
of oleaster are generally 3 to 12 mm in length. The oval
fruits, which resemble sour cherries, are 1 to 2 cm in length;
although, each fruit is 6 to 13 mm in size (Klich, 2000;
Weber, 1987).
The native lands of oleaster are Southern Europe,
Central Asia and The Western Himalayas (Bailey, 1914).
Oleaster was introduced to Northern America during
colonialism (Elias, 1980), and it began to be used as an
ornamental plant in many western cities in the 1940’s
(Van Dersal, 1939). Oleaster was first grown in the USA
as a cultivated plant in Utah in 1924. Its cultivation rapidly
spread to other states by 1954 (Knopf and Olson, 1984).
It is grown in vineyards and orchards in Anatolia as fruit
trees due to their sweet fruit. Its fruit is the size of an
olive, yellowish-brown in colour and edible. It can be used
as a remedy for intestinal disorders and mildew in the
mouth (Anonymous, 2007b).
Although Turkey possesses a rich oleaster population,
the number of orchards is extremely limited. The cultivation
of oleaster is non-existent in Konya as of 2007
(Anonymous, 2007c). The need for this study emerged
from all the aforementioned properties of oleaster and of
minor fruit, due to the fact that they have not been
cultivated. The present study aimed to determine the
superior quality trees that can be used as a standard
variety through the selection breeding method at the
Aladdin Campus of Selcuk University in Konya, Turkey.
According to the author, there is no enough literature in
this subject. Thus, a step will be taken towards cultivating
oleaster, and the fruit yield and quality will be increased
by ensuring standardization. Consequently, contributions
will be made to the national economy, the socio-economic
conditions of the farmers and agriculture at large.
MATERIALS AND METHODS
The present study was conducted through the selection breeding
method on plants that grow via seed cutting or separation from the
root among the oleaster population found in the Aladdin Campus of
Selcuk University from 2005 to 2006. Almost no cultural applications were implemented on these oleaster trees. As a result of the
study, to determine the types that could qualify as a variety from
among the superior quality oleaster trees, each selected tree was
accepted as a type (Kalyoncu, 1996).
The research area is Selcuk University Aladdin Campus located
within the borders of the Selcuklu District of the province of Konya
on the highway between Konya and Afyon. It is 15 km from the city
centre and is situated at an elevation of 1146 m from the sea level.
The province of Konya is situated to the south of the Central
Anatolia Region, which is in the middle of the Anatolian peninsula,
and its southern and southwestern sections are included in the
Mediterranean Region. Geographically, Konya is positioned
between 36°01' and 46.96'' northern latitudes and 32°30' and
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34°85'' eastern longitudes. The area of Konya is 38.257 km2', which
makes it Turkey’s largest province in respect of land (Anonymous,
2007d).
Generally, a continental climate prevails in Konya, which is
characterised by cold and harsh winters, and hot and dry summers.
With an annual precipitation of 326 mm, Konya has the second
lowest precipitation in Turkey, and with 81.5 days of precipitation, it
is the fifth province that has the lowest mean number of wet days.
The precipitation is in the form of convectional precipitation that falls
mostly in spring (Anonymous, 2007d). The mean relative humidity
in Konya is 60% (Anonymous, 2007f) and the mean annual temperature is 11.5°C. While the mean temperature in the month of July
is 23°C, and the mean temperature in January is around 0°C. The
maximum temperature has been measured as 40.0, while the
minimum temperature has been measured as -28.2. The mean
number of days when the temperature falls below 10°C is 10 days,
whereas the number of days when frost is observed is about 100
(Anonymous, 2007g). With 99 frosty days, Konya is the 10th province that has the highest mean number of frosty days in Turkey
and again with 7.29 h/day, it is the 10th province together with
Isparta that has the highest number of sunny days (Anonymous,
2007e).
The present study, which began in 2005 to 2006, examined a
total of 100 trees that complied with the stated conditions from
among the oleaster population in the research area, excluding trees
that did not bear fruit. These 100 trees were further examined
visually to eliminate those with ineligible properties such as having
pricks, very small fruit or insufficient fruit; and as a result of this
selection process, 30 types were determined. 12 types were
selected from among these 30 types as a result of a second
selection and the selected types were defined after an investigation
of their pomological, morphological and physiological properties.
Field work began in May 2005. Within this year, more than 100
oleaster trees were examined in order to determine the oleaster
inventory on Aladdin Campus in Konya, and as a result, 30 types
were determined. Then, a reselection process was applied on these
30 types in accordance with the criteria below and 12 of them were
marked for the purpose of selection. These criteria are: the level of
yield, fruit size, good vegetative development, and trees’ being in
good condition.
Studies were continued by taking 10 pieces of leaves, buds and
fruit from each of these selected types. In naming the types, the
number plate of the province, the initials of the place names where
the selection work was performed and a number belonging to the
type were written together. Fruit characteristics were examined
through observation, and samples were taken from 30 trees which
were at fruit-bearing age and they bore good fruit. The characteristics of the trees regarding yield and growth were determined
according to Kalyoncu (1990) and Pirlak (1993) and the damage
caused by cold, disease and pests was observed.
“The modified weighted grading method” was used in this study
(Şen, 1986; Pirlak, 1993; Kalyoncu, 1990, 1996). The method was
implemented in the following manner: an examination was begun
on 30 oleaster trees in the field. Measurements were made on 10
pieces of fruit randomly selected from each oleaster tree. In the
measurements, a hand caliper of A-0.05 mm precision, Harald
Küpper’s colour atlas “Farbenatlas” for determining colour (Küpper,
1987) and “Bosch PE 656” balance with a precision level of 0.001 g
for measuring weights were used. “PLACOM Digital Planimeter”
was used in calculating the area of a leaf, while sensorial
measurements such as taste, aroma and firmness of the flesh were
made through tasting (Kalyoncu, 1990). Fruit shape was
determined according to Pirlak (1993), while other assessments
were made through observation.
Analysis of vitamin C (Cemeroğlu, 1992) was performed and evaluated with a pH metre (pH) at a precision level of 0.01 according to
Eşitken (1992). The values obtained regarding the characteristics of
the fruit belonging to the types that were selected were subjected to
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a statistical analysis (Düzgüneş and Kesici, 1983). These characterristics, which formed the basis of weighted grading, one of the
selection improvement criteria, were scored and evaluated on the
types of oleaster trees that were determined. When properties of
the limbs in oleaster were examined, measurable properties were
higlighted as much as possible and after evaluating the results with
biometric methods, the mean values and variation values were
calculated. Only the mean values were given for the limbs on which
limited measurements were taken (Güleryüz, 1977). The figures
obtained from the measured limbs were evaluated statistically
(Düzgüneş and Kesici, 1983).
Examinations were conducted on the fruit taken from oleaster
trees and an attempt was made to determine the superior quality
types that could qualify as varieties. Weighted grading method was
used in comparing the types (Gülcan, 1985). In selection of the
oleaster types, the calculation of total weighted scores was performed as follows: the relative score of each characteristic was
multiplied by the value score and the obtained scores were added.
Profuse and regular yield, full and attractive fruit, high flesh/kernel
ratio, good taste and aroma were determined as criteria in selection
of the types that could qualify as varieties (Güleryüz, 1977; Eltez,
1983; Şen, 1986; Bolat, 1991; Tosun, 1991; Eriş et al., 1992; Pırlak,
1993; Kalyoncu, 1996). As a result of the selection process conducted on more than 100 oleaster trees, 12 superior quality types
that received scores above 900 from among the 30 oleaster trees
were selected and their definitions were made.
The inductively coupled plasma atomic emission spectrometer
(ICP-AES) device was used to determine some other characteristics in selecting the types, such as the characteristics of trees,
leaves, flowers, fruit and kernels and mineral analyses of the
samples (Skujin, 1998). The analyses on the mineral materials were
carried out by using ICP-AES, (Varian- Vista) on the selected types
of oleaster fruit (mg/100 ml) (Soil Survey Laboratory Methods
Manual, 2004).

RESULTS AND DISCUSSION
Since the beginning of their existence on earth, humans
have struggled to meet their need for food by cultivating
various plants found in their environment. Many plants
have been cultivated and offered to be used by humans
as a result of centuries-old nutritional habits. No matter how
useful some fruits are, they are cultivated using traditional
methods. Such fruit trees have been used as borderline
markers, shades and greenery, rather than for food. The
present study attempted to examine the yield and quality
of oleaster, which is one of the fruit types that are of
secondary importance for humans, and determine the
quantities of nutrients and minerals it contain. It also
sought to find ways for its cultivation and determine the
characteristics of eligible varieties of oleaster.
In this study, which was conducted on Selcuk University Aladdin Campus, 30 types were selected out of more
than 100 oleaster trees in the research area as a result of
a preliminary selection, and the selection breeding method
was applied on these 30 oleaster trees. The types that
were thus determined were kept under observation for a
year and their vegetative and generative developments
were recorded. First, the characteristics of the oleaster
trees and then the characteristics of their leaves, flowers
and fruits were examined during their developmental process. Very few types of these oleaster trees can be

irrigated and, apart from these, almost no other cultivation procedures can be performed on them. Technically,
no horticultural activity exists in the area and its vicinity
where the study was conducted. The oleaster trees in
question were plants that grew after they were planted on
the campus through seed cutting and separation from the
root methods. They are used as shades on roadsides or
between buildings or for the purpose of reforestation.
Therefore, no cultivation activities such as pruning, fertilizing, disinfestation, irrigation and cultivating the land are
applied. The data obtained were converted into a table
and comparisons were made between them, then laboratory studies were included in the study. The study
focused on characteristics such as profuse and regular
yield, full and appealing fruit, flesh/kernel ratio, tastearoma and vitamin C, which were some of the criteria for
the selection process. The data obtained from the
oleaster types were analyzed in laboratory conditions and
all the data were brought together. The results were
evaluated using the weighted grading method, and as a
consequence of this evaluation, 12 oleaster types which
received 900 or more scores were determined. As a
result of the studies conducted, different ages of the trees
were determined on the basis of their characteristics such
as petal structure, growth characteristic and trunk diameter.
After an examination of the growth strengths of the
selected types, it was determined that 42-AKA-28, which
had a mean petal height of 10 m, was the tallest tree with
a trunk diameter of 0.30 m. The growth characteristics of
the 12 types, on the other hand, were as follows: five types
were vertical, four types were flat and three types were
vertical-flat. Besides all these characteristics, other
characteristics that were observed on the trees, such as
trunk circumference, trunk length, branching, petal height,
petal width and petal shape are given in Table 1.
Fruit characteristics according to the weighted
grading method and the other investigated
characteristics
Results concerning characteristics of shoots and
leaves
The results concerning the characteristics of the shoots
and leaves in the selected oleaster types are given in
Tables 2 and 3. According to this, the type with the highest annual mean shoot length is 42-AK-19 with 139.73
mm and the one with the lowest is 42-AK-12 with 75.96
mm. The mean shoot length of the types was found to be
104.87 mm. The type with the highest annual shoot
thickness was 42-AK-02 with 2.61 mm and the ones with
the lowest were found to be 42-AK-25 and 42-AK-27 with
0.97 mm. The mean shoot thickness of the types was
1.39 mm. The type with the highest mean number of
leaves on the shoot was 42-AK-23 with 21.80, while the
one with the lowest was 42-AK-06 with 11.80. The mean
number of leaves on the shoot in all of the selected types
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Table 1. Oleaster tree body and crown of the selected types of properties.

Type
42-AK-01
42-AK-02
42-AK-06
42-AK-08
42-AK-12
42-AK-15
42-AK-19
42-AK-21
42-AK-23
42-AK-25
42-AK-27
42-AK-28

Body around
(m)
0.53
0.91
0.66
0.95
0.44
0.55
0.75
0.77
0.88
0.37
0.59
0.97

Body length Branch Shape height
(m)
status
(m)
0.73
Dense
9.00
0.51
Dense
11.00
0.91
Dense
11.00
0.89
Dense
9.00
1.10
Weak
4.00
0.40
Dense
6.50
1.70
Weak
6.00
1.80
Dense
9.00
0.59
Dense
12.00
0.54
Medium
4.00
1.68
Dense
9.00
2.60
Dense
15.00

Shape width
(m)
4.22
6.00
5.40
6.00
2.75
4.20
6.00
7.80
6.00
4.00
7.20
7.80

Shape of tree
Spread
Upright
Upright
Upright
Upright-Spread
Upright
Spread
Upright-Spread
Upright-Spread
Spread
Upright
Spread

Table 2. Measurements of shoots of selected types of oleaster.

Type
42-AK-01
42-AK-02
42-AK-06
42-AK-08
42-AK-12
42-AK-15
42-AK-19
42-AK-21
42-AK-23
42-AK-25
42-AK-27
42-AK-28
Mean

Shoot length
(mm)
135.19 ± 22.67
138.72 ± 13.06
86.45 ± 7.06
99.87 ± 11.36
75.96 ± 8.72
95.53 ± 28.64
139.73 ± 13.22
84.47 ± 10.23
98.67 ± 5.96
101.57 ± 1.81
99.00 ± 4.10
103.26 ± 5.14
104.87 ± 11.00

Shoot thickness
(mm)
2.35 ± 0.44
2.61 ± 0.52
1.34 ± 0.24
1.31 ± 0.21
0.99 ± 0.28
1.14 ± 0.20
1.18 ± 0.26
1.06 ± 0.21
1.61 ± 0.09
0.97 ± 0.08
0.97 ± 0.07
1.25 ± 0.08
1.39 ± 0.22

was 17.31. The type with the highest mean number of
buds on the shoot was 42-AK-15 with 50.1, while that
with the lowest number was 42-AK-02 with 18.20. The
mean number of buds on the shoot in the 12 selected
oleaster types was 33.73 (Table 2). As it can be seen
from Table 3, the longest leaf stem among the types was
found in 42-AK-25 with 11.74 mm, whereas the shortest
leaf stem was found in 42-AK-19 with 8.10 mm. The
mean leaf stem length of the types was 9.82. The type
with the thickest leaf stem was 42-AK-21 with 0.29 mm,
whereas the one with the least leaf stem thickness was
42-AK-27 with 0.11 mm. The mean leaf stem thickness
was 0.16 mm. The type with the highest mean leaf palm
length was 42-AK-01 with 73.12 mm, whereas the one
with the lowest was 42-AK-15 with 41.14 mm. The mean
leaf blade length of the types was 56.32 mm. The type
with the widest leaf palm was 42-AK-01 with 24.30 mm,
while the one with the narrowest was 42-AK-15 with 11.71

Shoot leaves
number (number)
17.1 ± 0.99
18.0 ± 1.76
11.8 ± 1.23
15.1 ± 2.28
13.2 ± 1.75
20.2 ± 2.04
20.1 ± 1.85
17.7 ± 2.87
21.8 ± 3.26
19.0 ± 3.23
15.7 ± 2.06
18.0 ± 3.06
17.31 ± 2.20

Shoot bud
number (number)
24.6 ± 0.98
18.2 ± 4.10
21.8 ± 3.36
22.9 ± 4.46
20.3 ± 5.10
50.1 ± 4.31
24.2 ± 3.82
40.7 ± 6.20
43.8 ± 3.29
41.8 ± 4.59
49.0 ± 3.77
47.3 ± 6.33
33.73 ± 4.19

Shoot
color
S175G04Y11
S177G04Y11
S179G07Y1
S183G07Y20
S181G07Y20
S179G04Y20
S181G07Y15
S179G07Y26
S181G07Y11
S181G04Y15
S179G07Y20
S181G07Y15
-

mm. The mean palm width of the types was found as
18.67 mm. The shape of the leaf palm was described as
length/width according to Kalyoncu (1996) and this ratio
was the highest in 42-AK-8 with 4.14 and the lowest in
42-AK-23 with 2.81. The mean leaf palm shape of the
types was found to be 3.08. Table 3 shows that the type
with the lowest leaf width was 42-AK-15 (1.17 cm), the
one with the highest was 42-AK-01 (7.35 cm), and the
one with the shortest was 41-AK-15 (4.11 cm). The mean
leaf length of the types was 5.60 cm. The type with the
thickest leaf was 42-AK-21 with 0.29 mm, whereas the
one with the thinnest leaf was 42-AK-8 with 0.11 mm.
The mean leaf thickness of the types was 0.16 mm.
When the number of veins of the oleaster types was
examined, it was found that 42-AK-01 had the highest
number of tracheas with 13.80, whereas 42AK-06 had the
lowest number of tracheas with 7.80. However, the mean
number of tracheas of the types was 10.98 (Table 3).
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Table 3. Observations and measurements related to leaf of selected oleaster types.
Type

Leaf petiole
length (mm)

Leaf petiole
thickness (mm)

Leaf blade
length (mm)

Leaf blade
width (mm)

42-AK-01
42-AK-02
42-AK-06
42-AK-08
42-AK-12
42-AK-15
42-AK-19
42-AK-21
42-AK-23
42-AK-25
42-AK-27
42-AK-28
Mean

11.11 ± 2.90
8.62 ± 1.23
10.37 ± 1.10
9.19 ± 0.81
10.48 ± 0.83
9.05 ± 0.69
8.10 ± 1.91
10.37 ± 2.19
9.35 ± 1.00
11.74 ± 2.50
8,64 ± 2.02
10.78 ± 1.36
9.82 ± 1.55

0.26 ± 0.05
0.19 ± 0.05
0.16 ± 0.01
0.12 ±0.02
0.13 ± 0.02
0.14 ± 0.02
0.14 ± 0.02
0.29 ± 0.06
0.18 ± 0.02
0.12 ± 0.01
0.11 ± 0.01
0.12 ± 0.01
0.16 ± 0.03

73.12 ±12.28
61.68 ± 12.80
52.61 ± 9.30
63.33 ± 10.44
56.52 ± 4.25
41.14 ± 5.73
62.23 ± 7.51
70.48 ± 12.53
46.08 ± 8.30
58.35 ± 9.27
43.53 ± 6.36
46.77 ±6.33
56.32 ± 8.76

24.30 ± 4.48
20.95 ± 2.20
15.37 ± 2.85
15.29 ± 2.56
19.00 ± 1.58
11.71 ± 1.30
19.93 ± 2.55
22.72 ± 3.99
22.77 ± 4.96
21.28 ± 3.84
16.38 ± 3.40
14.30 ± 1.68
18.67 ± 2.94

Results
of
the
observations
measurements concerning flowers

and

Phenological observations about flowering and
the results of measurements and counting concerning flower organs are given in Tables 4 and 5.
According to the observations that were made,
flowering of the types began between May 21st
and 25th. 42-AK-21, which was the type that
flowered the earliest, flowered on May 21; while
42-AKA-01 and 42-AKA-15 (the types that
flowered the latest) flowered on May 25. The
duration of flowering of the types was between 18
and 21 days (Table 5). It was determined that the
type with the shortest flower stem was 42-AK-27
(3.78 mm), while the one with the longest stem
was 42-AK-02 (8.94 mm). The mean flower stem
length was found to be 6.52 mm. The type with
the lowest flower stem thickness was 42-AK-27
(0.43 mm), while the one with the highest was 42AK-23 (0.94 mm). Again, the mean flower stem

Shape index
(U/G)
3.01 ± 0.70
2.94 ± 0.59
3.42 ± 0.78
4.14 ± 0.72
2.97 ± 0.30
3.51 ± 0.76
3.12 ± 0.45
3.10 ± 0.80
2.02 ± 0.58
2.74 ± 0.29
2.66 ± 0.71
3.27 ± 0.59
3.08 ± 0.61

Leaf thickness
(mm)
0.26 ± 0.06
0.19 ± 0.05
0.16 ± 0.01
0.11 ± 0.02
0.13 ± 0.02
0.14 ± 0.02
0.14 ± 0.02
0.29 ± 0.10
0.18 ± 0.05
0.12 ± 0.02
0.12 ± 0.02
0.12 ± 0.01
0.16 ± 0.03

thickness of all the types was determined to be
0.67 mm. The types with the longest male organ
were 42-AK-02 and 42-AK-06 (2.94 mm), while
the type with the shortest organ was 42-AK-15
(1.81 mm). The mean male organ length of the
types was 2.58 mm. The type with the thickest
male organ was 42-AK-02 (0.97 mm), while the one
with the thinnest was 42-AK-27 (0.39 mm). The
mean male organ thickness of the types was 0.15
mm. Among the types, the type with the longest
female organ was 42-AKA-25 (5.70 mm), while
the one with the shortest was 42-AKA-15 (3.80
mm). The mean female organ length was 5.25
mm. It was found that the type with the thickest
female organ was 42-AK-12 (0.65 mm), while the
one with the thinnest was 42-AK-27 (0.38 mm).
The mean female organ thickness of the types
was 0.55 mm. The type with the longest flower
petal was 42-AK-08 with 5.45 mm, while the one
with the shortest was 42-AK-15 with 3.02 mm.
The mean flower petal length of the types was

Leaf veins
number
13.80 ± 2.04
11.30 ± 2.67
7.80 ± 2.04
12.10 ± 2.02
11.90 ± 1.66
11.20 ± 2.39
11.00 ± 2.01
11.10 ± 1.66
11.50 ± 2.68
10.00 ± 2.49
10.30 ± 1.64
9.70 ± 1.34
10.98 ± 2.05

Leaf upper
color
S191G15Y11
S191G20Y33
S191G15Y33
S191G20Y20
S191G15Y11
S187G11Y15
S191G20Y33
S191G20Y33
S187G11Y33
S191G26Y50
S185G15Y15
S193G26Y41
-

Leaf lower
color
S181G07Y04
S181G04Y07
S181G11Y11
S179G04Y07
S183G07Y15
S179G11Y11
S183G11Y15
S185G11Y11
S183G11Y15
S185G15Y20
S185G11Y15
S185G07Y11
-

4.26 mm. Among the types, the type with the
largest petal width was 42-AK-08 with 4.59 mm,
while the one with the narrowest was 42-AK-27
with 2.51 mm. The mean flower petal width of the
types was 3.47 mm. The type with the biggest
floral receptacle diameter was 42-AK-01 with 2.26
mm, whereas the one with the smallest was 42AK-27 with 1.11 mm. The mean receptacle of the
types was 1.83 mm. The type with the biggest
floral receptacle thickness was 42-AK-08 with
2.38 mm, while the one with the smallest was 42AK-28 with 0.93 mm. The mean floral receptacle
thickness of the types was 1.84 mm (Table 4).
When the flowering times of the types that were
studied were examined, a five-day flowering time
interval was found among the types (Table 4).
Mohlenbrock (1986) reported in his study conducted
in Illinois that oleasters began to flower in the
months of May and June. On the other hand,
Kartesz (1988) reported April and June for
flowering in Nevada, Martin and Hutchins (1981)
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Table 4. Observation and results related to flower selected from types of oleaster.

Type
42-AK-01
42-AK-02
42-AK-06
42-AK-08
42-AK-12
42-AK-15
42-AK-19
42-AK-21
42-AK-23
42-AK-25
42-AK-27
42-AK-28
Mean

Flower stalk
length (mm)
8.24 ± 0.56
8.94 ± 2.13
6.40 ± 1.21
8.83 ± 1.10
6.36 ± 1.36
5.58 ± 1.30
5.82 ± 0.84
7.28 ± 0.66
4.85 ± 1.03
6.78 ± 1.34
3.78 ± 0.24
5.34 ± 0.81
7.06 ± 1.04

Flower
stalk
thickness
(mm)
0.70 ± 014
0.78 ± 0.15
0.74 ± 0.12
0.63 ± 0.14
0.73 ± 0.15
0.55 ± 0.13
0.64 ± 0.11
0.77 ± 0.13
0.94 ± 0.30
0.64 ± 0.08
0.43 ± 0.10
0.54 ± 0.03
0.67 ± 0.13

Stamen
length
(mm)

Stamen
thickness
(mm)

Pistil
length
(mm)

Pistil
thickness
(mm)

Flower petal
length (mm)

Flower
petal width
(mm)

Receptacle
diameter
(mm)

Receptacle
thickness
(mm)

Flower
internal
Color

Flower
exterior
color

2.86 ± 0.32
2.94 ± 0.14
2.94 ± 0.32
2.86 ± 0.19
2.74 ± 0.35
1.81 ± 0.11
2.49 ± 0.21
2.74 ± 0.21
2.80 ± 0.25
2.53 ± 0.19
2.11 ± 0.23
2.06 ± 0.14
2.58 ± 0.22

0.90 ± 0.22
097 ± 0.15
0.83 ± 0.15
0.89 ± 0.18
0.65 ± 0.16
0.49 ± 0.14
0.54 ± 0.18
0.83 ± 0.26
0.84 ± 0.18
0.70 ± 0.12
0.39 ± 0.07
0.40 ± 0.12
0.69 ± 0.15

5.57 ± 0.39
5.20 ± 0.78
5.41 ± 0.81
5.60 ± 0.96
5.35 ± 0.42
3.80 ± 0.82
5.49 ± 0.64
5.48 ± 0.24
4.92 ± 0.39
5.70 ± 0.29
5.23 ± 0.19
5.25 ± 0.86
5.25 ± 0.56

0.61 ± 0.11
0.62 ± 0.13
0.61 ± 0.08
0.57 ± 0.11
0.65 ± 0.12
0.51 ± 0.14
0.48 ± 0.09
0.62 ± 0.11
0.56 ± 0.12
0.50 ± 0.08
0.38 ± 0.05
0.46 ± 0.07
0.55 ± 0.11

4.80 ± 0.36
4.51 ± 0.58
4.96 ± 0.60
5.45 ± 0.59
4.14 ± 0.29
3.02 ± 0.44
3.67 ± 0.35
4.82 ± 0.33
4.25 ± 0.30
4.57 ± 0.42
3.53 ± 0.29
3.40 ± 0.51
4.26 ± 0.42

3.80 ± 0.36
4.14 ± 0.38
3.60 ± 0.44
4.59 ± 0.66
3.42 ± 0.25
2.62 ± 0.20
3.22 ± 0.27
4.15 ± 0.53
3.08 ± 0.26
3.84 ± 0.69
2.51 ± 0.08
2.70 ± 0.16
3.47 ± 0.36

2.26 ± 0.24
2.24 ± 0.27
1.90 ± 0.18
2.38 ± 0.32
2.06 ± 0.25
1.54 ± 0.11
1.86 ± 0.15
1.88 ± 0.15
1.68 ± 0.15
1.77 ± 0.38
1.11 ± 0.16
1.24 ± 0.27
1.83 ± 0.22

2.26 ± 0.29
2.24 ± 0.24
1.72 ± 0.24
2.50 ± 0.43
2.08 ± 0.10
1.64 ± 0.15
1.92 ± 0.41
1.87 ± 0.09
1.63 ± 0.24
1.90 ± 0.31
1.38 ± 0.16
0.93 ± 0.29
1.84 ± 0.25

S169G00Y99
S169G00Y90
S169O26Y90
S169G00Y99
S169G00Y99
S169O20Y80
S169G00Y41
S169G00Y60
S169G00Y80
S169O50Y80
S169O26Y70
S169O50Y80
-

S169G00Y41
S171G00Y50
S169G04Y41
S169G00Y26
S169G00Y41
S169G00Y50
S169G00Y20
S169G00Y26
S169G02Y26
S169G00Y50
S171O00Y33
S169G00Y50
-

Table 5. Observations and results on the flowering and maturation.

First
Maturation Full blooming
Blooming maturation
time
time to
time
period
maturity (day)
(day)
(day/month)
(day)

First blooming
time
(day/months)

Full blooming
time
(day/months)

Blooming end
time
(day/months)

42-AK-01

25 May

01 June

14 June

20

01 October

15

137

42-AK-02

22 May

30 May

10 June

19

01 October

13

137

42-AK-06

22 May

30 May

10 June

19

05 October

17

145

42-AK-08

22 May

30 May

10 June

19

05 October

10

138

42-AK-12
42-AK-15
42-AK-19
42-AK-21
42-AK-23
42-AK-25
42-AK-27
42-AK-28

23 May
25 May
23 May
21 May
22 May
22 May
23 May
22 May

30 May
03 June
30 May
29 May
29 May
30 May
01 June
29 May

10 June
12 June
10 June
10 June
09 June
12 June
10 June
10 June

18
18
18
20
18
21
18
19

04 October
01 October
05 October
06 October
06 October
03 October
04 October
02 October

13
14
12
18
13
16
18
19

140
134
140
148
143
142
143
145

Type
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reported May and June in Mexico, and Gleason and
Cronquist (1991) reported June and July in Northern
America.
Observations regarding ripening of the fruit
The fruit ripening time of the selected types was
examined and it was determined that 42-AK-01, 42-AK02 and 42-AK-15 were the types that began ripening the
earliest, that is, on October 1, 2005. It was found that 42AK-21 and 42-AK-23 were the types that began ripening
the latest, which was on 6 October, 2005. When the
ripening periods of the types were examined, it was found
that the ripening time of AKA-8 and AKA-17 lasted shorter
than the others (10 days), whereas AKA-28 was the type
with the longest ripening period (19 days). However, the
mean ripening time of the types was 16. The period that
passed between full flowering and ripening of the fruit
lasted a mean of 140 days. The type where this period
was the shortest was 42-AK-15 (134 days), while the type
with the longest was 42-AK- 21 (148 days) (Table 5). In a
study conducted in California, Munz (1973) found that
oleaster fruit began to ripen in the months of May and
June. Vines (1960) reported that oleaster fruit began to
ripen in Texas in the months of August to October, whereas
Di Tomaso and Healy (2003) found that they began to
ripen in North-western America in the months of September to November. The differences between the ripening
times of oleaster in different places may have stemmed
from the genetic differences observed in the types, as
well as the differences in soil and ecology.
Yield
The yields of the oleaster trees in the research area were
found to be between medium and high. However, yields
of all the selected types were high, which means that they
are materials that can be successfully used in selection
studies.
The results of the observations and measurements
concerning the fruit
As a result of the studies that were conducted, it is found
that 42-AK-02 had the fullest fruit, considering the fruit
length (24.80 mm), fruit width (15.51 mm) and fruit weight
(1.66 g). It was also found that all the types included in
the selection study had very large fruit size. The fruit values,
fruit length, fruit width, fruit stem length, stem thickness,
fruit peel, fruit flesh colour and fruit shape indices are
given in Table 6. When the fruit weights of the types were
examined, it was found that the heaviest was 42-AK-21
with 1.82 g, while the lightest was 42-AK-12 with 1.55 g.
The mean fruit weight was 1.66 g. The type with the longest fruit was 42-AK-02 with 24.80 mm and the shortest
one was 42-AK-12 with 21.42 mm. The mean fruit length

was 23.35 mm. Among the selected oleaster trees, 42AK-12 had medium/long fruit, while the others had long
fruit. When the fruit widths of the types were examined, it
was found that 42-AK-19 had the widest fruit with 17.72
mm, whereas 42-AK-12 had the narrowest with 15.44
mm. The mean fruit width, on the other hand, was 16.58
mm. It was found that the fruit of all the selected oleaster
types had wide fruit (Table 6). When the fruit stem lengths
of the types were examined, it was determined that the
type with the longest stem was 42-AK-08 (8.08 mm),
whereas the type with the shortest fruit stem was 42-AK01 (5.54 mm). The mean fruit stem length was 6.49 mm.
The type with the thickest fruit stem was 42-AK-02 (0.80
mm), while the one with the thinnest stem was 42-AK-12
(0.68 mm). The mean fruit stem thickness was 0.72 mm.
It was found that the peel colours of the oleaster fruit
exhibited a spectrum ranging from (yellowish-brown) light
to dark. 42-AK-02 was lighter in colour in comparison to
the other types, whereas 42-AK-19 was darker in colour.
Regarding fruit flesh colour, on the other hand, 42-AK-21
had a lighter yellow when compared with the others,
while 42-AK-27 had a darker yellow. The other types had
similar colours (Table 6). The fruit shape index was found
through dividing the fruit length by the fruit width. As a
result of the calculations, it was found that among the
selected types, five were oval (42-AK-06, 42-AK-12, 42AK-15, 42-AK-19 and 42-AK-28), five were conical (42AK-01, 42-AK-21, 42-AK-23, 42-AK-25 and 42-AK-27),
and two were cylindrical (42-AK-02 and 42-AK-08) in
shape. The results are given in Table 6.
The mean fruit weights of the selected oleaster types
varied between 1.55 g (42-AK-12) and 1.82 g (42-AK-21).
The fact that differences were observed in the types that
were selected in terms of fruit characteristics indicates
the need for implementation of a selection study in this
field and in the breeding of oleaster.
The results concerning the seed
The results concerning kernel characteristics of the
selected oleaster types are given in Table 7. Among the
studied types, the one with the lowest seed weight was
42-AK-27 with 0.33 g, while the one with the highest was
42-AK-21 with 0.46 g. The mean seed weight of the types
was 0.37 g. Among the types, the one with the longest
seed was 42-AK-01 with 20.75 mm, while the one with
the shortest was 42-AK-06 with 17.31 mm. The meanseed length of the types was 19.23 mm. The seed width
of the types was also investigated and it was found that
42-AK-15 was the one that had the smallest width with
4.33 mm, while 42-AK-27 had the biggest width with 6.14
mm. The mean seed width of the types was 5.28 mm.
Among the types, the one with the highest flesh/seed
ratio was 42-AK-27 (4.15), while the one with the lowest
ratio was 42-AK-21 (2.31). The mean flesh/seed ratio of
the types was 3.61 (Table 7).
The results of the pH, taste and aroma, and ascorbic
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Table 6. Measurements related features of fruits in the types of selected oleaster.

Type

Fruit
weight (g)

Fruit length
(mm)

Fruit width
(mm)

Fruit stalk
weight (mm)

Fruit stalk
thickness (mm)

Shape
index (U/G)

Fruit
shell color

Fruit
flesh color

42-AK-01
42-AK-02
42-AK-06
42-AK-08
42-AK-12
42-AK-15
42-AK-19
42-AK-21
42-AK-23
42-AK-25
42-AK-27
42-AK-28
Mean

1.81 ± 0.29
1.66 ± 0.33
1.78 ± 0.16
1.67 ± 0.14
1.55 ± 0.18
1.75 ± 0.18
1.68 ± 0.34
1.82 ± 0.21
1.68 ± 0.22
1.64 ± 0.12
1.69 ± 0.16
1.80 ± 0.14
1.71 ± 0.21

23.61 ± 2.00
24.80 ± 2.14
23.33 ± 1.85
24.15 ± 1.20
21.42 ± 1.44
23.74 ± 1.04
23.96 ± 4.31
23.58 ± 1.64
23.81 ± 1.56
23.27 ± 1.66
23.75 ± 1.33
23.52 ± 1.23
23.35 ± 1.78

16.50 ± 1.15
15.51 ± 1.32
17.00 ± 0.91
15.81 ± 0.57
15.44 ± 0.87
17.19 ± 0.77
17.72 ± 1.42
16.74 ± 0.87
16.94 ± 1.06
16.40 ± 1.05
16.89 ± 0.72
16.92 ± 0.98
16.58 ± 0.97

5.54 ± 2.02
6.63 ± 2.28
5.77 ± 1.65
8.08 ± 0.94
7.05 ± 0.87
6.39 ± 1.28
5.92 ± 0.67
7.01 ± 1.67
5.88 ± 1.16
6.74 ± 1.34
6.43 ± 1.38
6.49 ± 1.81
6.49 ± 1.39

0.79 ± 0.07
0.80 ± 0.10
0.78 ± 0.08
0.70 ± 0.13
0.68 ± 0.09
0.72 ± 0.08
0.73 ± 0.16
0.71 ± 0.07
0.70 ± 0.08
0.74 ± 0.11
0.75 ± 0.13
0.76 ± 0.10
0.74 ± 0.10

1.43 ± 0.07
1.60 ± 0.14
1.37 ± 0.08
1.53 ± 0.10
1.39 ± 0.10
1.38 ± 0.08
1.35 ± 0.23
1.41 ± 0.09
1.41 ± 0.23
1.42 ± 0.09
1.41 ± 0.09
1.39 ± 0.08
1.42 ± 0.12

S25O80Y60
S21O50Y90
S25O60Y60
S27O80Y70
S27O80Y50
S23O50Y80
S29O90Y80
S27O60Y70
S25O70Y70
S23O41Y70
S11O11Y50
S25O99Y90
-

S13O04Y20
S13O07Y15
S13O04Y15
S13O07Y33
S13O04Y15
S13O15Y33
S13O11Y11
S11O00Y33
S13O04Y33
S13O07Y26
S27O70Y7O
S13O04Y26
-

Table 7. Measurements of pH, taste, aroma and vitamin C relating to seed on the selected oleaster types.

Type

Seed
weight (g)

Seed
length (mm)

Seed
width (mm)

Seed rate of
fruit flesh (%)

pH

Taste
and aroma

Vitamin C
(mg/100g)

42-AK-01
42-AK-02
42-AK-06

0.39 ± 0.03
0.36 ± 0.07
0.34 ± 0.07

20.75 ± 1.47
19.73 ± 1.53
17.31 ± 1.23

5.81 ± 0.25
5.64 ± 0.29
6.00 ± 0.35

3.65 ± 0.51
3.61 ± 0.54
4.27 ± 0.52

5.10
5.20
5.14

8.30
8.22
8.24

3.36
3.84
1.87

42-AK-08

0.36 ± 0.05

19.98 ± 1.47

5.96 ± 0.41

3.63 ± 0.84

5.05

7.25

1.98

42-AK-12
42-AK-15

0.38 ± 0.07
0.38 ± 0.03

17.95 ± 1.58
19.12 ± 1.25

4.61 ± 0.46
4.33 ± 0.56

3.08 ± 0.50
3.60 ± 0.28

5.13
5.10

8.10
8.50

4.32
2.78

42-AK-19
42-AK-21
42-AK-23

0.36 ± 0.06
0.46 ± 0.05
0.39 ± 0.06

20.58 ± 2.40
18.44 ± 1.76
19.46 ± 1.44

5.61 ± 0.87
5.23 ± 0.53
5.12 ± 0.76

3.71 ± 0.31
2.93 ± 0.26
3.23 ± 0.24

5.17
5.12
5.15

8.10
7.90
7.84

3.13
4.23
4.19

42-AK-25

0.35 ± 0.03

18.51 ± 1.42

5.24 ± 0.64

3.67 ± 0.26

5.16

7.02

3.24

42-AK-27

0.33 ± 0.05

19.38 ± 1.34

6.14 ± 0.59

4.15 ± 0.30

5.15

6.99

5.03

42-AK-28

0.37 ± 0.04

19.53 ± 1.46

5.68 ± 0.61

3.84 ± 0.29

5.06

6.97

3.50

Mean

0.37 ± 0.08

19.23 ± 1.52

5.28 ± 0.66

3.61 ± 0.54

5.13

7.79

3.45
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Table 8. Results of analysis of the mineral materials on the selected types of oleaster fruit (mg/100 ml).

Mineral
material
Al
As
B
Bi
Cu
Fe
K
Mg
Na
P
S
Zn
Co
Cr
Li
Ni
Sr
V

42-AK-01

42-AK-02

42-AK-06

42-AK-08

42-AK-12

42-AK-15

42-AK-19

42-AK-21

42-AK-23

42-AK-25

42-AK-27

42-AK-28

Mean

0.1586
0.1756
0.1559
0.0842
0.1839
0.3825
0.1864
0.1357
0.1234
0.2509
0.1137
0.0731
0.1687
0.0189
0.0436
0.0395
0.0467
0.0294
0.0441
0.0754
0.0728
0.0462
0.0849
0.0643
0.0486
0.0512
14.475
14.837
14.696
14.671
15.723
14.610
14.758
15.114
14.624
14.893
14.854
14.341
14.800
0.0618
0.0866
0.0510
0.0203
0.0896
0.0153
0.0528
0.0372
0.0370
0.0000
0.0320
0.0696
0.0461
0.0078
0.0065
0.0078
0.0059
0.0103
0.0106
0.0067
0.0079
0.0067
0.0063
0.0165
0.0031
0.0080
0.0274
0.0191
0.0212
0.0111
0.0393
0.0266
0.0096
0.0292
0.0000
0.0154
0.0131
0.0000
0.0177
758.973
713.974
788.608
688.003
733.151
777.812
698.737
731.722
663.882
670.135
678.955
327.186
695.928
32.736
27.857
31.016
24.797
28.275
30.362
30.346
29.375
27.566
28.230
26.520
12.985
27.505
34.363
35.839
37.499
25.046
36.346
68.199
44.626
36.993
34.421
48.432
36.021
22.383
38.347
90.795
97.882
100.006
73.054
91.168
154.127
101.259
89.807
80.534
116.311
72.930
45.700
92.798
42.668.400 55.247.600 55.623.300 56.223.300 56.227.300 56.031.700 55.893.400 55.961.800 56.761.700 56.249.000 55.708.300 56.263.600 54.904.950
0.0369
0.0289
0.0176
0.0120
0.0224
0.0618
0.0318
0.0214
0.0763
0.0397
0.0457
0.0000
0.0329
0.0025
0.004
0.0035
0.0037
0.0033
0.002
0.004
0.0036
0.0012
0.0007
0.001
0.0006
0.0025
0.0042
0.0034
0.0016
0.0034
0.0027
0.0074
0.0033
0.0036
0
0.0044
0.0024
0
0.0030
0.0019
0.0047
0.0056
0.0041
0.0061
0.0056
0.0039
0.0016
0.003
0.0025
0.0032
0.0017
0.0036
0.0078
0.0084
0.0094
0.009
0.0074
0.0066
0.0068
0.0019
0.0098
0.0043
0.0142
0.003
0.0074
0.0435
0.0382
0.0392
0.0407
0.0392
0.0412
0.0532
0.0459
0.0424
0.0409
0.0385
0.0206
0.0403
0.0015
0.0028
0.0009
0.0017
0.0025
0.0021
0.0019
0.003
0.0027
0.0007
0.0022
0.0013
0.0019

acid (vitamin C) analyses conducted on the 12
oleaster types are given in Table 7. The type with
the lowest fruit juice pH was 42-AK-08 with 5.05,
while 42-AK-02 with 5.20 was the type with the
highest pH. It was found that the type that had the
best fruit taste and aroma was 42-AK-15 with a
score of 8.50, while 42-AK-28 had the lowest fruit
taste and aroma with a score of 6.97. The mean
fruit taste and aroma score of the types was 7.79.
When the ascorbic acid (vitamin C) content of the
selected types was examined, it was determined
that 42-AK-27 had the highest content in this
regard with 5.03 mg/100 g, while 42-AK-06 had
the lowest content with 1.87 mg/100 g. Nonetheless, the mean ascorbic acid (vitamin C) content

of the types was 3.45 mg/100 g (Table 7).
As a result of the study that was conducted, it
was found that vitamin C contents of the selected
types varied between 1.87 (42-AK-06) and 5.03
mg/100 g (42-AK-27). Although, oleaster contained
vitamin C, this content is very low in comparison
to other fruits, for example cornelian cherry.
Kalyoncu (1996) found in the study he conducted
on the cornelian cherries in Konya Beyşehir that
vitamin C contents of the six cornelian cherry types
varied between 48.39 and 73.11 mg/100 g. This is
10 to 20 times as much as the vitamin C content
of oleaster. In selection of varieties, the highest
importance is attached to fruit quality (Güleryüz,
1988). As it is the case with many fruit types, it is

the sugar, acid and aroma that give oleaster its
distinctive flavor (Kalyoncu, 1996). However,
environmental factors also affect acidity, sugar and
aroma of the fruit (Özbek, 1977). Mineral substance
contents of the types that were studied were also
examined and the obtained results are given in
Table 8.
The results of weighted grading
The values that were obtained as a result of the
aforementioned examinations and analyses conducted on the selected oleaster types were subjected to “weighted grading” and the total scores
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Table 9. Total points taken by the oleaster types as a result of the weighted rating results on the types of selected
oleaster.

Type
42-AK-01
42-AK-02
42-AK-06
42-AK-08
42-AK-12
42-AK-15
42-AK-19
42-AK-21
42-AK-23
42-AK-25
42-AK-27
42-AK-28

Large and
showy fruit
300
300
300
300
300
300
300
300
300
300
300
300

Seed kernel flesh
fruit rate
250
250
250
250
175
250
250
175
175
250
250
250

that each type received are given in Table 9. The types
that received scores above 900 as a result of weighted
grading were determined to be worth growing. According
to this, 42-AK-01, 42-AK-02 and 42-AK-28 received the
highest score (970), while 42-AK-08 received the lowest
score (900) (Table 9).
Conclusion and suggestions
Since oleaster, which is grown over a large area in our
country, is not given due importance, it still has not been
cultivated. Unfortunately, this choice fruit, which has
adapted to all climatic conditions in our country and which
can grow in all kinds of soil, has not been cultivated and
has not found favour with our farmers. Thus, it has been
used only as a border-marking plant (in areas where
farming is made), a shade or greenery. However, it has
been found that oleaster is not grown in closed orchards
in the research area as it is in the whole of our country.
The fact that it can grow even in inappropriate soil and
climatic conditions without any cultivation techniques
being applied presents a great advantage for agriculture
in our country. When a plant that has such characteristics
is cultivated, its characteristics will be improved and it will
make significant contributions to the socio-economic
situation of the farmers in the area, as well as the
country’s agriculture and economy. Besides our farmers,
our researchers also have not paid proper attention to
oleaster. The fact that there is no study on oleaster
selection in our country at present is one of the obstacles
in the breeding and spread of oleaster.
Oleaster is one of the fruit varieties that need to be
highlighted by virtue of its nutrient content, tree characteristics and its potential in Turkey. Such fruit should be
introduced to the market and promoted after they are
grown in cultural conditions. Above all, farmers should be

Taste and
aroma
100
100
100
70
100
100
100
100
100
70
70
70

Yield

Vitamin C

Total weighted
rating score

250
250
250
250
250
250
250
250
250
250
250
250

70
70
30
30
100
50
50
100
100
50
100
70

970
970
930
900
925
950
950
925
925
920
970
940

encouraged to use certified saplings obtained from
selected oleasters.
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