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Table 1. The date of blossom and full bloom in different studied olive cultivars and genotypes in 2011.
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Genotype/ Blossom Full bloom Genotype/ Blossom Full bloom Genotype/ Blossom Full bloom
Cultivar date date Cultivar date date Cultivar date date
Qg28 5.7. 5.11. Qgl12 5.7. 5.13 Ps5 5.11. 5.14
Ds17 5.7. 5.11 Psl 5.9. 5.13 Bn2 5.11. 5.14
Manzanilla 5.7. 5.11 Ps8 5.9. 5.13 Qg22 5.9. 5.14
NO.9 5.7. 5.11 Glole 5.9. 5.13 Direh 5.10. 5.14

zeituon

Qgl13 5.7. 5.12 Shiraz 5.9. 5.13 Kh-Ba 5.13. 5.14
Koroneiki  5.7. 5.12 TE:SL?G 5.7. 513  RoghaniD.  5.11. 5.14
Qg8 5.9. 5.12 Valipor2 5.9. 5.13 Zardl 5.9. 5.14
Kh10 5.9. 5.12 Saeidian 5.9. 5.13 Dehgan3 5.10. 5.14
Kh13 5.10. 5.12 NO.8 5.9. 5.13 Zard 5.11. 5.15
TmO12 5.9. 5.12 TmO4 5.9. 5.13 Kh2 5.10. 5.15
Ozine3 5.7. 5.12 Qg15 5.7. 5.13 Th4 5.11. 5.15
Ds7 5.9. 5.12 NO.10 5.9. 5.13 Bnl 5.11. 5.15
TSol 5.9. 5.12 NO.11 5.9. 5.13 Bn4 5.9. 5.15
Qg9 5.7. 5.12 Shengeh 5.10. 5.14. Dosti 5.9. 5.15
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Bn6 5.9. 5.12 Lorestan 5.9. 5.13 Valiporl 5.12. 5.15
Ds5 5.7. 5.12 Gh8 5.9. 5.13 Valipor3 5.11. 5.15
Mari D. 5.7. 5.12 Dehgan2 5.9. 5.13 Amin 5.12. 5.15
Fishomi R. 5.8. 512 Roghani 5.9. 5.14 Ghb 5.9. 5.15
NO.7 5.7. 5.12 TmOG6 5.10. 5.14 Ghi1 5.11. 5.15
NO.12 5.9. 5.12 Tmn2 5.10. 5.14 Dehghanl 5.12. 5.15
NO.3 5.7. 5.12 Grgan3 5.10. 5.14 TmO1 5.12. 5.16
Dakal 5.9. 5.12 Dsl14 5.9. 5.14 Qg25 5.11. 5.16
Zagros 5.9. 5.13 Conservolia 5.11. 5.14 Bn5 5.11. 5.16
Arbequina 5.9. 5.13 Ps2 5.11. 5.14 Qg5 5.13. 5.16
Kh14 5.9. 5.13 Saeidian3 5.9. 5.13 Mari K. 5.13. 5.17
Kh15 5.9. 5.13 DD2 5.10. 5.14 D2 5.13. 5.18
TmO11 5.7. 5.13 Qgl7 5.11. 5.14 C116 5.13. 5.18
TmO3 5.9. 5.13 Bn7 5.11. 5.14 V';/:?p::)r 5.14. 5.18
Meshkat 5.9. 5.13 Bn8 5.13. 5.14 Ps7 5.16. 5.19
T-S02 5.9. 5.13 Qgl8 5.11. 5.14 Bam106 5.16. 5.20
Ds6 5.9. 5.13 Alazin 5.10. 5.14 Derak 5.16. 5.20
Qg27 5.9. 5.13 D1 5.11. 5.14 Bash 5.16. 5.20
Ozine2 5.10. 5.14 Qgi1 5.9. 5.14 KH-11 5.14. 5.21
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Table 2. Mean comparison of tree canopy orientation on number of flowers in inflorescence in studied olive
cultivars and genotypes.

e Hlwale Cys Ly Bol5 olaws Q.iéTJf o J5 sl
Tree canopy Orientation No of genotypes No of flower per inflorescence
Jes 92 17.8°
North
S 92 18.1°
East
N 92 19.6°
South
Nl 92 20.3°
West
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TMeans with similar letters in each column are not significantly different at 5% level of probability (DMRT)
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Table 3. Mean comparison of flower in inflorescence of different olive genotypes in years of 2011-2012.

5 ol5sls X nyal.m’ o 4o Jfﬁal.m’ . 5 nygb,,,’; o 5 U ol
Genotype o3l s SRR 3l s SSRLES oed1 s SSRL R Lol
/ No. Genotype/ No. Genotype/ No. Genotype/ No. flower/
cultivar flower/ cultivar flower/ cultivar flower/ cultivar florescence
inflorescence inflorescence inflorescence
QG111 11.4b°d NO.8 16.27nc’ Direh 19.38fv Bn4 21.47dm
Qg28 12.02b°d” Roghani R. 16.27nc’ Tmn2 19.39fv Dakal 21.50dm
Zard 12.05a°d Tmo4 16.31mc’ Tmoll 19.44fv Qgl7 21.66cm
Ozine3 12.61zd" Valipor3 16.31mc’ Alazin 19.61eu NO.10 21.72cl
Tmo6 12.70yd Conservolia 16.69Ic Lorestan 19.66eu Meshkat 21.78ck
Zardl 12.77yd Gorgan3 16.75kc’8 Valiporl 20.02et BN8 21.80ck
Tso2 12.83yd" C116 17.02jb’ D1 20.31es Koroneiki 22.05¢j
Qg13 13.55xd" Bash 17.02jb® TS1 20.34es vg/lliapr(l)r 22.25hj
Qg22 13.94wd” Fishomi 17.02jb° Zagros 20.38es Bn7 22.42hbj
Qg5 14.27vd” Ozineh 2 17.53ia Roghani 20.47er Ds5 22.44bj
Gh5 14.3vd Bnl 17.72hz Mari K 20.80dr Kh14 22.63bi
Tmol2 14.53ud’ Ps8 17.83hz Derak 20.80dr Shiraz 22.70eg
TmO1 14.81td” Bn2 17.95hz Qg15 20.84dr Ps2 23.13bh
Tha 14.81td” Shengeh 18.239z Manzanilla ~ 20.91dq Bn5 23.19bh
Psl 14.94td” NO.12 18.319z Deghan3 20.91dq Ds6 23.73ag
Gh8 15.23sd’ Arbequina 18.75fy Ps5 21.02dp Qg9 24.A7af
Bam106 15.44rd’ Valipor2 18.77fy Dosti 21.14dp Khi5 24.66ae
Mari D, 15.88qd" Amin 18.79fy Dehganl 21.16dp Khll 24.67ae
Qg8 15.95pd" Ds17 18.80fy DD2 21.20do Saeidian 25.66ad
Tmo3  15.92pd’ NO.3 19.09fx Ro%ha”' 21.28dn Qg27 26.41ac
Quls  16.02pd" Zfi't?]'gn 19.19fx GH11 21.33dm Ps7 26.77ab
NO.7  16.200C NO.9 19.23fw PS8 21.38dm Tﬁme 27.88a
Qgl2 16.220c” Dehgan?2 19.31fv DS7 21.41dm
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TMeans with similar letters in each column are not significantly different at 5% level of probability (DMRT).
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Table 4. Mean comparison effect of genotype and cultivar on perfect flower in various olive genotypes in 2011-
2012.

SIRLES J S SIRLES J S SIRLES JEF SIRLES S
Genotype/ Y%Perfect Genotype/ Y%Perfect Genotype/ Y%Perfect Genotype/ Y%Perfect
cultivar flower cultivar flower cultivar flower cultivar flower

Qgl15 0.73m’ Qgl2 6.63b°I° Ozineh2 13.17ry No7 20.66hm
Qg27 Li2lm Mari Do. 6.78b°k" Bn4 13.19ry Valipor2 ~ 20.77hm
Bam106 1.19I'm" Qg5 7.01b’k Bnl 13.25ry No3 21.06hm
DD2 1.44k'm’ Th4 7.33a°j Valiporl 13.52qy Roghani 21.63hl
Dehghanl  1.58k'm’ Kh15 7.58zi° Kh14 13.63gx Valipor3 22.46hl
Derak 1.85;'m’ Gh5 8.01yh Zardl 13.680x Shengeh 22.50hl
Qgl7 2.13irm’ Qg22 8.84xg" Dehgan3 13.79gx Tmo3 22.95hl
Ps5 2.23ilm1 Fishomi 9.41wf Alazin 13.79gx Amin 23.92gk
Direh 2.24i'm”  Glole Zeituon ~ 9.66we’ Meshkat 14.08px Nol10 24.06g;j
Ds5 2.251'm" Bn7 9.55we" Tﬁ'a‘me 14260x  Tmn2  24.56gi
Ps8 2.28i'm’ Ozine3 10.23ve’ Nol12 14.97nw Qg18 24.64qi
Ps2 2.32i'm’ Gh11 10.28ve’ 116 15.83mv Tso2 25.44gh
RoghaniR.  2.92h'm’ Tmoll 10.34ve’ Zard 15.94mu Shiraz 28.89fg
Dakal 3.01h'm’ Bn2 10.77ud’ Tmo4 17.53It Saeidian3 30.11f
Conservolia  3.75g'm’ Tmol 10.96ud" Tmol2 17.191s Ps7 31.30ef
Qg9 3.93g'm’ Gorgan3 11.40uc’ Psl 17.80Is Qgl1 34.83de
Ds6 4.08fm’ Tsl 11.43uc’ Mari K. 18.08Is Kh1l 38.57cd
Roghani D, 4.18fm’ Bn8 11.90uc’ Zagros 18.60kr Qg13 40.79c
D1 4.25fm’ Bn5 11.92uc’ Manzanilla 18.73jq Tmo6 40.92c
Ds17 5.18e'm’ Ds7 12.11tb Dehgan2 19.24ip Koroneiki 45.87b
Bash 5.80d'm’ Lorestan 12.71sa” No9 19.50i0 Arbequina  49.3ab
Dosti 5.90d°'m’ No8 12.82sa Gh8 19.61io Qg28 50.93a
Ps8 6.41c’I’ Mari vali 12.93sx Qg8 20.19hn
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TMeans with similar letters in each column are not significantly different at 5% level of probability (DMRT).
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Table 5. Mean comparison of final fruit set of self-pollination of perfect flowers and total flowers in various
olive genotypes in 2011-2012.

et T s gy TS s e T s
. sl s 5o S S 5 i sl s o S S s . s Js e S S o
™ ks B} d) Jels J ) Jel5 ’

. %Fruit . . %Fruit .
0, 0, 0, 0,
Genotype/ /O.Fru't set setin Genotype/ /o_Frun set /O.Fru't set Genotype/c  setin /o_Frmt set
. in total . in total in total . in total
cultivar total cultivar ultivar total
flowers flowers flowers flowers
flowers flowers

Qg28 1.38e 0.44bc Alazin 8.48be 0.78bc  Gorgane3  14.95ae 1.51bc
No8 1.4e 0.28bc Qgl1 8.58he 0.63bc C.116 15ae 0.28bc

Qg13 3.28de 0.81bc No9 8.59be 0.47bc Valipor2  15.11ae 1.26bc
D1 3.13de 0.05¢c No10 9.23be 0.94bc Bn8 15.11ae 1.39bc

Tmol  341de  0.94bc Tl‘zgme 9.3be 0.52bc Tmo4  1523a  0.55bc

Qg25 3.64de 0.68bc No7 9.55be 0.46bc Fishomi 15.43ae 0.50bc

Amin 3.74ce 0.49bc  Valiporl  10.56be 0.51bc Bash 15.45ae 0.59bc

Direh 4.05ce 0.03c  Koroneiki  10.81be 1.74bc  Roghani R. 15.98ae 0.33bc

Saeidian 4.23ce 0.4bc Khi14 11.08be 0.43bc Ps2 16.28ae 0.39bc

Noll 4.29ce 0.23bc Lorestan 11.36be 0.74bc zSilt?ch()an 16.45ae 0.07c

Shiraz 4.69ce 0.59bc No3 11.69be 0.83bc Zard 18ae 0.6bc

Roghani

Qg12 4.88ce 0.06c 11.71be 0.13c Mari D. 18.15ae 0.62bc
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Tsol 5.34 0.45bc Qgl7 11.76be 0.09¢c Gh1l 18.23ae 0.12c
Tmo6 5.66¢ce 0.95bc Zagros 12.20be 0.43bc Th4 18.83ae 0.39bc
Meshkat 5.83ce 0.83bc Tmoll 12.41be 1.64bc Bn2 19.43ae 0.66bc
Tmn2 6.69ce 0.59bc  Valipor3  12.46be 4a Bnl 19.58ae 0.56bc
Manzanilla  6.85ce 0.43bc Bn5 12.66be 0.4bc Ozine3 19.65ae 1.03bc
Tmo3 6.86ce 0.76bc Qg5 12.88be 0.31bc Ds7 20.70ae 0.83bc
Kh1l 7.25ce 1.28bc Zardl 13.60be 0.48bc Bn7 21.76ae 0.33bc
Shengeh 7.51ce 0.62bc Tmol2 13.60be 0.86bc Qg15 22.96ad 0.04c
Th2 7.70be 0.21bc Gh5 13.86be 0.46bc Mal 23.83ad 1.96bc
Arbequina  7.90be 1.33bc  Lorestan2  13.88be 0.17c Ps8 23.86ad 0.49bc
Mari k. 7.94be 0.33bc Qg22 14.21be 0.26bc Qg8 24.56ac 2.16b
Tso2 7.98be 0.61bc No12 14.70ae 0.34bc Dakal 28.38ab 0.89bc
Qu18 8.20be 0.44bc  Roghani 14.80ae 0.39bc D2 34.69a 0.63bc
Ps7 8.34be 0.6bc Ds5 14.81ae 0.6bc
Gh8 8.43be 0.3bc Dosti 14.83ae 0.59bc

Al o3 (5,0 e glas slls (SSls (gl arals siz ygal Lolsl p 70 Jletil o 10 gt G 50 aline lad > b o Silest
TMeans with similar letters in each column are not significantly different at 5% level of probability (DMRT)
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Fig. 1. Abnormal flower in olive genotype TmoZl with attached stamens and without filament.
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Table 6. Mean comparison of fruit set in open pollination in perfect flowers and total flowers in various olive
genotypes in 2011-2012.

IS5 e sz |5 sl5 eSSBS ey S S
. - 2 09 . sbs e 2% 05 . sl s o 22 05
™ 6 slo s s S P s s S ™) s S JS
. %Fruit . %Fruit . %Fruit
Geno_type/ ?;Fg:r':es;t setin Geno_type/ (;/;F;gr';esgt setin Geno_type/ (;/;Fggrl;:;t setin
cultivar flowers ﬂtotal cultivar flowers total cultivar flowers total
owers flowers flowers
Tmol 0.25k 0.09r Valipor3 8.01ck 2.35be No.7 14.69bk  1.43dm
T.Tsl 1.23jk 0.3Iq D1 8.25ck  0.1pq Rol%ha”' 14.78bk  0.67gq
Qg28 2.66ik 1.15fq Tmn2 8.36¢k 1.18eq Ps8 14.78bk  0.73gq
Amin 2.71ik 1.12fq No8 8.38ck 1.22eq Dosti 14.86bk  0.42kq
Gorgan3 2.76ik 0.2nq Shengeh 8.39ck 1.16eq No.12 14.9bk 1.13fq
Khll 3.48¢gk 1.30ep  Koroneiki 9.28bk 3.08ab Ds7 15.33bk  1.43dm
T.H2 3.81fk 0.291q Tmo4 9.31bk 1.23eq Mal 15.36bk  1.78dh
Qg11 4.3%k 1.48dl Zardl 9.41bk 1.23eq Bn7 15.7bk 1.75di
T. So2 4.43ek 0.89fq Ps7 9.41bk 1.85dg Bnl 16.41bj 0.33Iq
Qg13 4.58ek 1.66d] Meshkat 9.63bk 1.01fq Bn8 17.2bj 1.23eq
Qgl12 4.91dk 0.291g  Arbequina 9.80bk 4.0a Gh5 17.64bi 1.45dl
No10 5.25dk 0.65gq Mari K. 10.0bk 1.42dn Qg15 17.99bh  0.150q
Shiraz 5.50dk 1.31ep Qg22 10.26bk  1.01fq Dakal 18.35bh  0.33Iq
Tmo3 6.04dk  171di Glolezeituon 10.480k  0.48jq R°9Dha”' 18.99bg  0.6hq
Roghani 6.16dk 0.58hq Gh8 10.77bk 1.15fq  Ozineh3 19.19hg 0.96fq
Bash 6.40dk  0.22mg TE:SEI‘E 1119k  14ldn  Zad  19.46bg  1.10fq
Alazin 6.41dk 0.88fq Valipor2 11.29bk 1.08fq Kh14 20.01bf 1.33e0
Qg18 6.45dk 0.86fq Zagros 11.46bk 0.79q Tmoll 20.34bf 1.95cf
Manzanilla 7.04dk 0.99fq Qg5 11.59bk 0.79q Bn5 20.76be  1.41dn
Noll 7.10dk 1.12fq Bn2 11.87bk  1.28eq  MariD. 20.82be  1.18eq
No9 7.12dk 1.45dl Fishomi 12.10bk 0.53iq Direh 21.68bd  0.160q
Gh11 7.26dk 0.43kq No3 12.44bk  1.59dk Ds5 23.2hc 0.58hq
Qg25 7.28dk 2.93bc Valiporl 13.42bk 1.30eq Lorestan2 24.26b 0.6hq
Th4 7.33ck 0.28Iq C.116 13.74bk  0.97fq Qg17 24.40b 0.48jq
Lorestan 7.4ck 1.21eq Ps2 14.15bk  0.130q D2 45.19a 2.55hd
Tmol2 7.53ck 1.43dm Qg8 14.15bk  1.29eq
Saeidian3 7.93ck 1.62dk Tmo6 14.19bk  3.08ab
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TMeans with similar letters in each column are not significantly different at 5% level of probability (DMRT).
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Table 7. Mean comparison of self-incompatibility index in different olive genotypes in 2012-2013.

Sl
- G ilebogs  Belpld, G lebegs BalileE, B lebegs Bl ) 5lubags
i Self- Genotyp Self- Genotyp Self- Genotyp Self-
Genoty  jncompatibilit el incompatibil el incompatibil el incompatibil
pe/ y cultivar ity cultivar ity cultivar ity
cultivar
No8 0.1d Ds7 1.35d Valipor2 2.34cd Th2 3.39cd
Direh 0.19d Qg18 1.35d Qg8 2.36¢d No9 3.48cd
D1 0.26d Lorestan 1.47d Tokhme 2.37cd C116 3.53cd
2 kabki
Tmoll 0.53d Noll 1.49d Tmo4 2.38cd Bn7 4.01bd
Qq17 0.53d Glole 1.54d Ps8 2 38cd Tmn2 4.180d
zeituon
Ds5 0.56d Mari D. 1.64d Zard 2.40cd Zardl 4.38bd
Qgl2 0.56d Amin 1.65d Bnl 2.48cd No7 4.42bd
Kh14 0.91d Sae':f'a“ 1.68d Koroneiki  2.51cd Roghani 4.44bd
Bn5 0.96d Tmo3 1.76cd Manzanilla 2.53cd Th4 4.45hd
Q28 0.96d Qul1 176cd o9 o see Ps2 4.73bd
Gh8 1.02d Alazin 1.87cd No3 2.62cd Ghl1 5.04bd
Qg25 1.03d Lirestan 1.87cd Shiraz 2.69cd Khll 5.38hbd
Meshka 1,054 Roghant 2 04cd Dosti 2.73cd Bn2 5.47bd
Qg13 1.09d Mal 2.07cd Ts02 2.75¢d Arbzq“'“ 6.95ad
Va'l'por 1.11d Ps7 2.11cd Qg22 2.78cd No10 7.63ad
Tmo6 1.16d Shengeh 2.19cd Valipor3 2.89cd Tmol 9.41ac
Qg15 1.21d Ozine3 2.23cd Fishomi 3.01cd Dakal 9.42ac
Nol2 1.26d Tmol2 2.28cd Zagros 3.16¢d Bash 10.99ab
Gh5 1.27d Mari K. 2.29cd Tsol 3.18cd Gorgan3 12.90a
Qg5 1.3d Bn8 2.34cd D2 3.29¢cd
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TMeans with similar letters in each column are not significantly different at 5% level of probability (DMRT).
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Table 8. Mean comparison of pollen germination percent in different evaluated olive genotypes.

ol Jsbo gl Jobo

s el . e B T e _

sy el ey SR MM g SR (M)
Genotyp/ »255 Polgzr:nt)ube Genotype/ e Pollen  Genotype/ 2 Pollen
cultivar  %Pollen cultivar ~ %Pollen tube cultivar ~ %Pollen tube
germination length (um) germination  length germination  length
(Lm) (um)

Tmol 4.8q 144im Ozine2 52.53dn 4809 Tmoll 66.20ag 517ae
Bn7 12.18pq 299dm Qg25 53.45¢cn 129jm Kh15 66.53ag 252em
Tmo3 23.900q 86Im Kh13 55.43cm 384bk Qgl7 68.15af 307dm
Bn2 27.03nq 79m D2 56.20bm 438bi Bnl 68.23af 460ah
Alazin 28.80mq 233em Meshkat ~ 56.38bm 364bl Qg27 70.35aaf 403bk
Qg21 30.45Ip 260em Ps9 56.55bm 376bk Qg9 70.95af 465ah
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Kh14 31.68kp 292dm Roghani 56.88bl 723a Tsol 72.65ae 245em
Tmol2 35.05jp 488af Th4 57.88bl 322dm Ds17 72.90ae 423bj
Tmo4 36.23hp 406bk Ds5 58.08bl 225fm Ds6 73.25ae 193gm
Ps7 37.35hp 342bm Tsol 59.33bk 245em Dd2 73.28ae 396bk
Kh12 39.43g0 483af Ds7 59.38bk 361bm  Toskaestan  76.05ae 200fm
Psl 39.58g0 186gm Conservolia  60.20aj 557ad Arbequina  76.70ae 411bk
Kh11 43.05fo 215fm Avan 60.40aj 250cm Qg15 76.73ae 450ai
Qg13 49.380e 624ab Th2 60.933j 564ad Zagros 77.23ae 416bj
Ozine3 50.200¢e 304dm Qg5 63.38ai 322dm Ps5 79.35ad 166hm
Gorgan3 50.48e0 351bm Zard 64.13ai 287dm Tmo2 81.45ac 344bm
Kh10 51.60dn 377cm Tso2 65.38ah 455ah Qo4 84.68ab 389bk
Bn5 51.80dn 403bk Direh 65.38ah 478ag Qg18 88.1a 416bj
Ps2 52.03dn 205fm Qg22 65.58ah 297dm D1 88.23a 619ac
Kh-ba 52.03dn 472ah Qg8 65.75ag 347bm
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TMeans with similar letters in each column are not significantly different at 5% level of probability (DMRT).
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Study of Flowering and Pollination Characteristics in Native Olive
Genotypes and Cultivars of Iran

A.A. Zeinanloo™, Kh. Gharibi, K. Mostafavi, A. Abdollahi and S. Mzharil

Olive (Olea europaea L.) is an important horticultural crop for oil production. This study
was conducted to evaluate the flowering characteristics of more than 90 native olive
genotypes and cultivars. It was performed for two years (2011-2012) at Tarom Olive
Research Station. The studied traits included the flowering time, number of flowers per
inflorescence, percentage of perfect flowers, fruit set in self-pollination and open pollination
and pollen germination rate. The results showed that the earliest opening time of flowers was
related to genotypes Qg13, Q@28 and cultivar of Koroneiki and the latest flowering time was
in Bash genotype. Flowering time interval between the first and last genotype lasted 18 days.
The average number of flowers per inflorescence was 20.52 flowers. Among the olive
genotypes and cultivars, the number of perfect flowers varied from 0.7% to 50.9%. The effect
of canopy direction was significant on number of flowers in inflorescence and percentage of
perfect flowers. Most of genotypes and cultivars had high self-compatibility in pollination
and 12% of genotypes had severe self-incompatibility. In open pollination, the lowest final
fruit set was related to genotype Tmol with 0.1% and the highest was related to cultivar
Arbequina with 4%. In pollen germination, the genotype Tmol with 4.8% had the lowest and
genotypes of D1, Q@18 with 88% had the highest pollen germination. The genotype Tmol
had abnormal flowers with without filament of stamens and attached anthers.

Keywords: Olive, flowering, fruit set, pollination, self- incompatibility.
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