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Evaluation of Pomological Traits and Classification of some Olive Cultivars in
Zanjan Province
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Table 1. List of olive cultivars and their origins

Cultivars ¢! Abbreviation Origin L
Arbequina oSST Ar Spain Lkl
Baladi S Ba Unknown o shasl
Corfolia WsbyeS Co Greece O
Frantoio 25l Fr Italy Wk
Groosane Olws S Gr France 4wl
Cailletier als Cai France sl b
Kaissy Ly Kai Syria @ ) gor
Caridolia W, Car Greece Obs
Koroneiki Sy S Ko Greece Obg
Leccino g Le Italy W
Lucquoise S Lu France 4l 3
Manzanilla Ll 5l Ma Spain Ll
Mavi sl Mav Syria 4 g
Mission s Mi United States e T
Nabali S Na Jordan NES)
Picual JTS Pi Spain Lkl
Rowghani e x3) Ro Iran Ol !
Shengeh L Sh Iran Ol !
Voliotici SKsds Vo Greece Obs
Zard 35 Za Iran ol !
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Table 2. Pomological characters studied in olive cultivars

Character <42 Abbreviation
Initial fruit set (%) edslosm JS55 TFS

Final fruit set (%) s esme g5 FFS

Fruit fresh weight (g) o5 5055 FFW

Pit fresh weight (g) “ws 5035 PIFW

Pulb fresh weight (g) csf 5055 PuFW
Pulb/pit (fresh weight) (5 039) /38 Pu/Pi(FW)
Fruit dry weight (g) osmn S5 055 FDW

Pit dry weight (g) cen S5 055 PIDW
Pulb dry weight (g) ci g oSes 055 PuDW
Pulb/pit (dry weight) (e 059) /25 S Pu/Pi(DW)
Fruit Length (mm) oseJsb FL

Fruit diameter (mm) osw i FD
Length/diameter fruit o3 h3/Jsb L/D(F)

Pit Length (mm) s b PL

Pit diameter (mm) @ i PD
Length/diameter pit wwa bi/Jsb L/D(P)

Oil content on dry basis (%)  <Kést o3l aly 5 o5, 4o)s Oi
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Table 3. Simple correlation coefficients between pomological traits of olive cultivars

Trait IFS FFS FFW PiFW PuFW PuPi(FW) FDW PiDW PuDW PuwPiDW) FL FD  L/D(F) PL PD L/D(P)
FFS 0.85"

FFW -0.12 0.002

PiFW -0.16 -0.02  0.897

PuFW -0.12 0.00 099" 087"

Puw/Pi(FW)  -0.11 -0.02  0.84" 054" 086"

FDW -0.19°  -0.05 092" 0877 0917 074"

PiDW -0.09 0.04 0597 063" 0577 0417 0.74%%

PuDW 020" -0.08 092" 0857 0927 077" 0967  0.54”

Puw/Pi(DW) -021" -0.16  0.66" 050" 067" 072" 0677 006 082"

FL -0.09 -0.01 0757 076" 074" 057" 0777 063" 0717 0.39"

FD -0.11 001 0937 0847 093 082" 0917 068" 087" 0.61%* 0.7"

L/D(F) 0.04 -0.06 -030" -021" -030" -0.38" 020" -0.15  -030" -0.34" 02" -04"

PL -0.15 -0.14 0307 050" 0307 017 0.40™ 040 040" 0.13 08" 02" 06"

PD -0.20°  -0.09 080" 080" 080"  0.68" 0.80™ 050"  0.80" 0.54" 05" 08"  -04" 0.2

L/D(P) 0.01 -0.07 -020" -0.17 -020" -0.34" 020" -0.11  -020" -0.28" 02" 04" 097 0.6~ -050"

0i 023" 030"  0.03 0.005  0.03 0.01 0.01 -0.05 0.03 0.06 -0.1 -0.005 -0.2" 02" -005  -0.17

* and **: Significant at 5% and 1% levels of probability, respectively.

For traits abbreviated in this table, see Table 2.
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Picual 16 }
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Kai=ssvy 7 e
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Groosane 5 —
Manzanilla 12 —
Zard 20
Mi=z=ion 14 —
Fowghani 17 —
Corfolia 3 —
Frantoio 4
Lucquoise 11 —
Cailletier ] :T___
Koroneiki =]
Arbequina 1
Lecoino 10
Baladi 2
Nabali 15
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Fig. 1. Dendrogram generated by cluster analysis of tewnty olive cultivars
based on fruit traits using Ward method
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Table 4. Mean comparison of olive fruit traits among clusters, using Duncan’s multiple

rang test
ajjf e
Cluster Trait FFW Pu/Pi(FW) FDW Pu/Pi(DW) O1
1 Mean 6.657a 6.872a 2.4a 2.56a 57.645a
2 Mean 4.73b 5.63b 1.908b 2.121ab 51.522b
3 Mean 2.313c¢c 3.553¢ 0.876¢ 1.213¢ 48.453b
4 Mean 2.635¢ 4.195¢ 1.09¢ 1.725b 60.498a
Total Mean 4.124 5.136 1.606 1.954 54.979

I V.AL Dl sme OB sy = Jlez>|

cld»).) 4;\.&.& g.}_gf d‘)‘bého_gjf

Clusters with similar letter(s) are not significantly different at 5% probability level.
J},&W‘JAY d_}&%‘gj}&@_‘))bu\-@d@&u‘éd‘ﬁ
For traits abbreviated in this table, see Table 2.
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Table 5. Eigen value, relative variance and cumulative variance percentage based on
correlation matrix of twenty olive cultivars

adlje o523 n3lia olols e o bl ey
PC  Eigen value Relative variance %  Cumulative variance %
1 3.519 70.382 70.382
2 1.029 20.596 90.978
3 0.271 5.427 96.406
4 0.144 2.880 99.286
5 0.035 0.713 100.000
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Table 6. Eigen vectors of important principle component and coefficient of
determination of traits based on correlation matrix

St

Jsladpe b b ppradpe b s
Trait PCl1 . PC2 r2
FFW 0.511 0918 -0.048 0.002
Pu/Pi(FW)  0.497 0.869 -0.049 0.002
FDW 0.502 0.886 -0.089 0.008
Pu/Pi(DW)  0.487 0.834 0.155 0.024
(0)1 0.018 0.001 0.981 0.990

b)) eyl 5 (855 5 in 255
5 (L5 5 b e (ST ( (S S
52558 p g 3l £ 93 03,5 pLE)) eioeen
Sl o3 p sl Aol adl e (ST 5 5 g1 3
o,J_?tt_;,U\dﬂa}J_?r\_;ng{\a:y«f
dgﬁjgbug\mtgﬂwgﬁ);ﬁCW
A ol 5 e 00 8 pBl 2 i Ul
93 2 e oSS LB jleze o3> 4l 3o
ool 3l o3 05,5 pLo,1 eSS 55 a3
Lss S
Cab e S =S a0l i 4y
calllan 35 p 1 o 53 ala>Me BB S35
Ol ki 51 5 el i 5 8 0L
Co et 5 Ldas 0 O ) (S50 s
I s 53 5 0l H5iS 53 055 YL
a3 e A il Sl 53 0535 ) Coeal
5855 0L 0525 O 8 sl 54 4 ey o0
3l Ol 53 05kt 53 £l 4 g 5 3l
allos s 5 5 IVl e ol
5 SO 5s lJTsSG W )87 L)1 ol

7YY

Olaws glad g 4 o @Lﬁ T T R e
235 53 ST 5 (SSUs S Ul o ge
Slie o iy 48T 4B 55 (poler 055)
edasOlis @u L)‘.’.‘ Dy ‘J\} ‘J L.J'.p}) NS
o an s s L glad o 4 o i Gl
Sy ol slaad 5o
r).ﬁ b J)‘ u,l_,,o| 4-&‘34‘ LSU\—*{)J)‘J‘,_Q.;
0 g0 Sl L;Lp‘ L;La«d}amgfu"j J..pl:-
Cillas gl g g ol S 5500 mls b
Dl ead ol 55 (Y J.<_f~) Cils sl
s o Sl g 4 ) el 0 S e
QEJ@L:SJ_{)J.,L_S:}{MJ_{B
Ol Jol Glaaidl fo s a2 9 glad o=
el ot YU (S5 55 g0 22 s 0 g0
aS sy 0l 93,5 b1y aallas s,y s
S b S50 Dlio el sties £
3,513 Bkl L jaer (e S L ool
Jsl Q,J¢QJ|MJ> ol e
Mo 5 (S 55 JT 5G5s8
c\:i‘}?\.n ‘ou)f c&ﬁ: cé;b) ¢)b 03; r\é)‘



WAY Jlo oF o led (Y=Y Al " 3y 9 g (83154 dlxa”

70

60

PC2

50

40

30

PC1

053 Calidea )l 55 0 500 Dl ool laadl 3o 4 4 25 I Jool (Sudns 93 )1 505 =Y K
Fig. 2. PCA-derived biplot of fruit traits in different olive cultivars

For name of olive cultivars see Table 1.
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