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Table 1- Geographical location of oleaster genotypes studied in West and East Azerbaijan provinces

c ) Sa9l g doe il o lélis Job Ly g 5l g5
Genotype Collected site (City) Latitude Longitude Altitude (m)
M1 Miandoab 36°55' 15.8" 46° 6'47.2" 1321
M2 Miandoab 36°55' 15.7" 46° 6'47.1" 1321
M3 Miandoab 36° 55' 15.5" 46° 6' 47.4" 1320
M4 Miandoab 36° 55' 15.2" 46° 6'47.3" 1319
M5 Miandoab 36° 55' 14.9" 46° 6' 47.5" 1318
M6 Miandoab 36° 55' 14.3" 46° 6' 47.6" 1316
M7 Miandoab 36°55' 14.4" 46° 6' 48.2" 1317
M8 Miandoab 36°55' 14.5" 46° 6'48.9" 1318
M9 Miandoab 36° 55' 13.5" 46° 6' 50.5" 1315
M10 Miandoab 36°55'14.7" 46° 6' 54.4" 1317
X1 Khoy 38°22'23.34" 44°32'.13.77" 1258
X2 Khoy 38°22'41.16" 44° 32'9.85" 1282
X3 Khoy 38°22'25.86" 44° 32" 18.59" 1262
X4 Khoy 38°22'23.98" 44° 32' 20.54" 1256
X5 Khoy 38°22'9.94" 44° 32'32.74" 1219
X6 Khoy 38°22'17.32" 44° 32'9.20" 1265
X7 Khoy 38° 22' 35.58" 44° 32'7.94" 1288
X8 Khoy 38°22'17.184" 44°32'8.77" 1267
X9 Khoy 38°22'18.62" 44° 32' 20.65" 1244
X10 Khoy 38°22'18.91" 44° 32'16.25" 1251
Ul Urmia 37°17'54.31" 45° Q' 18.54" 1372
u2 Urmia 37°17'54.32" 45°0'22.21" 1371
u3 Urmia 37°17'55.42" 45° Q' 25.59" 1366
U4 Urmia 37°17'56.43" 45° Q' 26.09" 1364
us Urmia 37°17'56.36" 45°0' 28.8" 1368
ué Urmia 37°17' 56.68" 45° Q' 29.34" 1368
u7 Urmia 37°17'56.83" 45°0'29.73" 1370
us Urmia 37°17'57.08" 45°0'29.98" 1370
U9 Urmia 37°18'56.23" 45°6'7.16" 1297
u10 Urmia 37°18'57.31" 45°5' 28.35" 1299
U1l Urmia 37°18'54.28" 45°5'29.67" 1274
Mal Malekan 37°9'10.5" 46° 0' 44.4" 1278
Ma2 Malekan 37°9'10.2" 46°0'44.7" 1280
Ma3 Malekan 37°9'9.8" 46° 0'44.8" 1279
Ma4 Malekan 37°9'9.6" 46° 0'44.9" 1281
Mil Miyaneh 37° 26' 56.8" 47° 41' 44.9" 1125
Mi2 Miyaneh 37°21' 475" 47° 43'39.87" 1131
Mi3 Miyaneh 37°21'55.8" 47°42'4.7" 1127
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Table 2- The evaluated attributes in studied genotypes and their units

Gad, Olho L85 371 31K KN
Number Traits Abbreviation Unit of measurement

1 Leaf Length LL cm

2 Leaf Width LW cm

3 Leaf Length/Leaf Width LL/LW -

4 Petiole Length PL cm

5 Fruit Length FL mm

6 Fruit Width FW mm

7 Fruit Length/Fruit Width FL/FW -

8 Fruit Weight FWe g

9 Pedicle Length PeL mm

10 Skin Thickness ST mm

11 Flesh Weight FIwe g

12 Seed Length SL mm

13 Seed Width SW mm

14 Seed Length/Seed Width SL/SW -

15 Seed Weight SWe g

16 Fruit Geometric mean Diameter GD mm

17 Fruit Sphericity Q %

18 Fruit Surface area S mm?

19 Fruit Aspect Ratio AR -

20 L* L* -

21 a* a* -

22 b* b* -

23 Hue H -

24 Chroma C -
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Table 3- Descriptive statistics of evaluated characters in oleaster genotypes

ol aold PSlas Jilas CrSolso BIPETRE- S E95 o yd
Traits Range Maximum Minimum Mean Std.Deviation Percentage Variation
LL 452 10.04 5.52 6.90 1.42 20.58
LW 2.27 3.58 1.31 1.97 0.74 37.56
LL/LW 12.92 14.60 1.68 3.82 1.28 33.68
PL 0.80 1.60 0.80 1.12 0.28 25
FL 15.56 30.57 18.01 22.99 3.21 13.96
FwW 6.02 18.67 12.65 16.09 1.88 11.68
FL/FW 1.00 2.13 1.13 1.44 0.19 13.19
FWwe 1.61 2.69 1.08 1.69 0.44 26.03
PeL 4.93 10.16 5.23 7.35 1.68 22.85
ST 0.40 0.60 0.20 0.36 0.07 19.44
FIwe 2.13 2.63 0.5 1.27 0.39 30.71
SL 9.98 25.50 16.32 19.63 2.82 14.36
SW 1.63 6.96 5.33 5.92 0.64 10.81
SL/SW 3.90 5.12 1.22 3.34 0.55 16.47
SWe 0.33 0.64 0.31 0.41 0.09 21.95
GD 6.77 21.47 14.70 18.09 1.95 10.77
Q 17.55 86.00 68.45 79.22 6.55 8.27
S 77277 1452.82 680.05 1040.14 21.76 2.09
AR 23.09 79.81 56.72 70.69 8.65 12.23
L* 22.3 57.18 34.88 48.09 8.25 17.15
a* 12.22 22.34 9.12 13.90 3.74 26.91
b* 15.86 23.22 7.36 18.17 4.02 22.12
H 34.83 68.24 33.41 52.18 10.96 21
C 15.54 27.96 12.42 23.27 3.40 14.61
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Table 4- Simple correlation between studied traits in wild oleaster genotypes

S geaisss )0 dalllas 350 Glao (o 0dls ( Siwsod —F Jgio

Traits LL LW LL/LW PL FL FW FL/FW FWe Pel ST Flwe Sl
LL 1
LW 0.63" 1
LL/LW  -0.14™ -0.74™ 1
PL 0.23" -0.32" 0.59" 1
FL 0.31"™ 0.45™ -0.36 -0.14" 1
FW -0.12" 0.16"™ -0.32" 0.05" 0.54"™ 1
FL/FW 0.47" 0.36" 012 -0.08"™ 0.63™ -0.03™ 1
FWe -0.12" -0.16™ 0.06" 0.36" 0.39" 0.59™ -0.11" 1
Pel -0.04" 0.16" -0.24"™ -0.09" 0.17" 0.21" -0.00" 0.03" 1
ST 0.03" -0.91" 0.31" 0.35" -0.17" -0.09"™ -0.08"™ 0.25" 0.21" 1
Flwe -0.13" -0.24" 0.15"™ 0.44™ 0.33" 0.55™ -0.13"™ 0.97™ 0.03" 0.36" 1
SL 0.4 0.53" -0.38" -0.03" 0.94™ 0.35" 0.73™ 0.21" 0.26" -0.14™ 0.15" 1
SW -0.05" 0.05" -0.14" -0.16" -0.01™ 0.16" -0.18" 0.43™ -0.16"™ -0.17" 0.28" -0.05"
SL/SW 0.39 0.42" -0.24" 0.03™ 0.79" 0.18" 0.74" -0.05" 0.29" -0.00" -0.03" 0.87"
SWe -0.01" 0.19™ -0.32" 0.1 0.42™ 0.43™ 0.05™ 0.58™ -0.04™ -0.31" 0.39" 0.35"
GD 0.04" 0.3" -0.38" 0.03" 0.8™ 0.93™ 0.04" 0.58™ 0.22" -0.14™ 0.53™ 0.64™
Q -0.46"™ -0.33" 0.09™ 0.06" -0.6™ 0.34" -0.99™ 012" 0.03" 0.08"™ 0.14" -0.70™
S 0.04" 0.3% -0.38* 0.04" 0.81™ 0.92™ 0.06" 0.59™ 0.22" -0.13" 0.54™ 0.65™
AR -0.45™ -0.33 0.08"™ 0.06" -0.59” 0.34 -0.99" 0.12m 0.04" 0.08" 0.14m -0.69"
L* 0.19" 0.19" 0.01" 0.08" 0.05" 0.1 -0.01" -0.07™ 0.1 0.41™ 0.01" 0.11"
ax -0.19" -0.22" 0.04" -0.20" -0.11" -0.29" 0.12 -0.04" -0.31" -0.37" 0.1 -0.15"
b* -0.05" 0.12" -0.12 -0.11" 0.12 0.51" -0.28" 0.2 -0.11" 0.24" 0.25" 0.03"
H 0.1 0.23" -0.11 0.01" 0.16" 0.48™ -0.21" 0.15" 0.08"™ 0.38" 0.21" 0.13"
C -0.19" -0.01™ -0.09™ -0.22" 0.05"™ 0.32" -0.20" 0.18" -0.29" -0.01" 0.19" -0.05"
G me pie NS o> V 5 o yd O Jlain grdaws 13 (5 sime i3 4y F* X
* ** significant at p<0.05 and p<0.01 respectively. ": Non-significant
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Table 4- Be continued
Traits SW SL/SW  SWE Dg Q S AR L* ax b* H C
SW 1
SL/SW  -0.51™ 1
SWe 0.80™  -0.10™ 1
GD 0.11m 0.46™ 0.48™ 1
Q 0.19  -0.712™ -0.02 -0.01™ 1
S 0.10m 0.47™ 0.49™ 0.99™ -0.3" 1
AR 0.19  -0.71™ -0.02 -0.00™ 1.0™ -0.02" 1
L* -0.28™  0.24™ -0.36" 0.09m 0.03" 0.09m 0.36* 1
a* 0.21™  -0.24 0.23™  -0.25™ -0.15™ -0.25™ -0.15™ -0.86™ 1
b* -0.09™  0.07™  -0.08™  0.41™ 0.31m™ 0.39" 0.31" 0.43™  -0.29m 1
H -0.18™  0.21™  -0.18™  0.41™ 0.24"s 0.39" 0.25" 0.76™ -0.72 0.85™ 1
C 0.02"  -0.07s  0.06™ 0.25" 0.21m 0.23" 0.21™  -0.13m 0.35" 0.78™ 0.36" 1
G ple (NS cda )3 ) g aa j3 0 Jlial mha )3 (5 o Fne i fi Ay KX F
* ** significant at p<0.05 and p<0.01 respectively. ": Non-significant
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Table 5- Factor coefficients of studied traits in oleaster genotypes

ole Joldele  pgd Jols  pgw ols  o,loa Jole @iy ole puind Jole i Jole il ols
Traits Factor 1  Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8
LL 0.11 0.26 0.08 -0.10 -0.01 -0.11 0.05 0.84
LW 0.13 0.25 0.18 0.68 0.03 -0.09 -0.01 0.52
LL/LW -0.12 -0.15 -0.07 -0.86 0.03 0.02 0.03 0.00
PL 0.09 -0.05 0.04 -0.76 -0.10 -0.27 -0.15 0.20
FL 0.62 0.71 0.03 0.17 0.01 -0.01 -0.08 0.15
FW 0.91 -0.27 0.12 0.12 0.07 -0.05 -0.10 0.11
FL/FW -0.08 0.97 -0.04 0.08 -0.02 0.02 -0.01 0.04
FWe 0.86 0.00 0.02 -0.15 0.09 -0.09 0.28 -0.13
PeL 0.28 0.13 0.06 0.35 -0.12 -0.43 -0.14 -0.22
ST -0.06 0.27 0.29 -0.20 0.37 -0.35 0.11 -0.23
FLWe 0.81 -0.01 0.07 -0.23 0.13 -0.07 0.19 -0.18
SL 0.50 0.73 0.03 0.22 -0.06 -0.08 -0.12 0.18
sSw 0.10 -0.11 -0.01 0.04 -0.01 0.01 0.88 0.03
SL/SW 0.27 0.71 0.06 0.11 -0.01 -0.08 -0.56 0.13
SWe 0.60 0.07 -0.19 0.23 -0.12 -0.13 0.46 0.17
GD 0.04 0.12 0.10 0.16 0.06 0.93 -0.11 0.15
Q 0.09 -0.07 0.05 -0.06 0.03 -0.97 0.01 -0.05
S 0.93 0.13 0.09 0.15 0.04 -0.04 -0.10 0.15
AR 0.09 -0.97 0.05 -0.05 0.03 -0.04 0.01 -0.05
L* 0.01 0.01 0.94 0.02 -0.00 0.09 -0.01 0.03
ax -0.11 0.06 -0.95 -0.06 0.16 0.05 0.04 -0.05
b* 0.17 -0.09 0.34 0.05 0.87 0.14 -0.04 0.03
H 0.18 -0.08 0.81 0.08 0.48 0.09 -0.03 0.06
C 0.09 -0.06 -0.29 0.02 0.91 0.16 -0.02 -0.02
%9 e 5.35 4.85 2.91 231 22.12 1.72 1.64 1.40
Eigen value
_”‘“l”l’ 20.59 18.68 11.22 8.89 8.17 6.64 6.32 5.39
Variance (%)
= by
Cumulative variance 20.59 39.27 50.50 59.39 67.57 74.21 80.53 85.92
(%)
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Figure 1- Grouping of oleaster genotypes based on the first two factor of factor analysis
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Introduction: Oleaster (Elaeagnus angustifolia L.), belonging to the Elaeagnaceae family, is usually a shrub
or small spiny tree with a height of 2— 5 m. Branches of oleaster are silvery green and the leaves are egg-shaped
or bayonet and the flowers are bell -shaped, very fragrant, cream color, and single or clustered. The fruits are
oval-shaped with a length of 1.5 —2 cm and their colors are reddish-brown. Oleaster (Elaeagnus angustifolia L.)
is one of the most valuable fruit tree is grown wildly in northwestern of Iran. The oleaster was distributed in East
Asia, Southeast Asia, and Queensland in northeastern Australia. This tree was extended along the rivers in many
arid and semi-arid regions. It also plays a very important role in maintaining the ecosystem of dry areas, due to
high drought tolerance and high salinity and alkalinity tolerance in soil. The evaluation of fruit and seed
properties can be useful in selection of superior genotypes for commercially culture. Therefore, the aim of this
study was to investigate the physical properties of seed and fruit of some Elaeagnus angustifolia genotypes in
east and west Azerbaijan provinces.

Materials and Methods: In this study, thirty-eight genotypes of Elaeagnus angustifolia L., according to free
of pest and disease characteristics were selected and labeled from east and west Azerbaijan provinces, Iran. The
fully matured fruits were collected from studied genotypes and then transferred to the lab and different
parameters such as physicochemical characterizations of fruit and seed such as weight, length and width of fruit
and seed and fruit color parameter were measured. Fruit color was determined by Chroma meter CR-400
(Konica Minolta, Japan). After collected data, to calculate descriptive statistics, correlation and cluster analysis
based on Ward’s method was used SPSS Software (Version 22). The factor analysis was also performed using
varimax rotation method.

Results and Discussion: The results showed that there was high diversity in some of the attributes such as
leaf width, leaf length/leaf width ratio and flesh weight. The highest diversity was observed in leaf width (37.56
%) and the fruit surface area had lowest diversity (2.09 %). The mean of fruit length, fruit width and fruit width,
fruit geometric mean diameter and sphericity were 22.99, 16.09 cm, 1.69 g, 18.09 mm and 79.22 %, respectively.
Ersoy et al. (2013) revealed that length, width, thickness and weight of fruit were 2.86 cm, 1.88 cm, 1.87 cm and
2.90 g respectively. The mean of seed length, width, thickness and weight were 2.42 cm, 0.508 cm, 0.503 cm
and 0.38 g, respectively. Leaf length was positively correlated with leaf width, fruit length/fruit width ratio, and
seed length and seed length/seed width ratio and negatively with fruit sphericity. In the present study, the mean
of traits related to fruit color including L*, a*, b*, hue and chroma were 48.09, 13.99, 18.51, 52.18, and 28.23,
respectively. In the study of Zare et al. (2012), the mean of L*, a*, b* were 12.42, 2.73 and 2.39, respectively. In
the present study, the mean of traits related to fruit color was higher than the mean mentioned in Zare et al.
(2012) study, and this discrepancy can be due to different environmental conditions and studied genotypes. In
this study, based on factor analysis, the eight main factors were explained a total of 85.92 % of the variance,
which 20.59% were related to the first factor and 18.69% to the second factor. The two-dimensional scatter plot
was constructed for graphical overview of the relationships among genotypes. According to scatter plot created
by two first factors, all studied genotypes were located in two groups. The scatter plot revealed geometrical
distances among genotypes reflecting phenotypic and in this regard presumably genetic dissimilarity among
them. According to the cluster analysis, genotypes were divided into two main groups. Genotypes in group first
had the highest average fruit and seed length, width and weight. The traits related to color such as L", a", b", hue,
chroma had a significant role in separation of second group. Therefore, the presence of genotypes in different
clusters represented high diversity in terms of evaluated traits among the all genotypes.

Conclusions This research is a preliminary study that can be based to select the desired genotypes. The study
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also provides important information on the physical characteristics and fruit color of some Elaeagnus
angustifolia genotypes in the east and west Azerbaijan provinces. In general, the results of this study showed that
there is high diversity among the studied genotypes.The results obtained might be helpful for breeding programs
and introducing of cultivar in Elaeagnus angustifolia.
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