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Fig. 1. Pollen germination percentage of eleven pear cultivars
Bars with similar letters are not significantly different at 1% probability level.

EFirst Year OSecond Year

35 4 a

°}2“J¢§‘i‘: Loy
Fruit set (%)
n

-
<

S W

A

© I B S I C I, S
FEEFEgeeegs &
Cultivar 3,

ETERTS um?qhs%w@wuf;};;\,\N.Jj\u:,m,; o gen LSS dosyn-Y IS
L1 A )3 Jloz! o 53 (5513 stme M carlin o g by La) g
Fig. 2. Fruit set of pear cultivars after self-pollination at the first record, 15 days after
full bloom

Bars with similar letters are not significantly different at 1% probability level.
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Fig. 3. Fruit set of Pear cultivars after self-pollination at the second record, 35 days after

full bloom
Bars with similar letters are not significantly different at 1% probability level.
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Fig. 4. Final fruit set of pear cultivars after self-pollination recorded 75 days after full

bloom
Bars with similar letters are not significantly different at 1% probability level.
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Fig. 5. Fruit set percentage of pear cultivars at the first and second years of self-
incompatibility experiment
First, second and third records, were 15, 35 and 75 days after full bloom.
Means of fruit set in each record were compared independently. In the first record columns with different
letters have significant differences at 1% probability level and in the second and third records columns
with different letters have significant differences at 5% probability level.
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Fig. 6. Fruit set of Asian pear cultivars after cross-pollination at the first record, 15 days
after full bloom

Cultivars at the left are maternal (9) and cultivars at the right are male (&) parents.

Bars with similar letters are not significantly different at 1% probability level.
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Fig. 7. Fruit set of Asian pear cultivars after cross-pollinations at the second record, 35
days after full bloom
Cultivars at the left are maternal (9) and cultivars at the right are male () parents .
Bars with similar letters are not significantly different at 1% probability level.
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Fig. 8. Final fruit set of Asian pear cultivars after cross-pollination at the third record,
75 days after full bloom

Cultivars at the left are maternal (9) and cultivars at the right are male (&) parents.
Bars with similar letters are not significantly different at 1% probability level.
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Fig. 9. Pollen tube growth stopped 120 after self-pollination in the middle third of style in pear
cultivars KS6 (a), KS7 (b), KS10 (c) and KS11 (d)
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Fig. 10. Pollen tube growth stopped at the lower third of the style of pear cultivars KS8
(a), KS9 (b),KS12 (c), KS13 (d),Sebri (f) and at the upper third of the style of

Shahmiveh (e) 120 h after self-pollination
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Fig. 11. Pollen tubes reached the base of styles 72 h after cross-pollination of Asian pear
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(¢) KS6 x KS12 (d) KS12 x KS13 (e) s KS13 x KS12 (f), (left cultivars were

pollinated with the right cultivars)

S e dol dlw 5 Joled 53 8 55 5 Sl
Jos s Yot Shaalin iz 3 55 J
A3l b o3 03,8l ds) S p 033 35
Condy dmlie . Coul 03 9 093 b 4 ool
L 4 sls 0L Il 55 ol 55 olpa 5 T
SV s pss dlw s 1ym 3 gy Sp 8 54
033 I 53 (35,5 5 el (sls 03 5y
3 ohlasT el glajs, s Las o Sa
S i (WV/OYCC) sl Jlw 53 (615 0 ge3
sl s .;j__f(w/\aoC)(,a J_.
sl oLy ioled 5 SLidles, § s
I L sl Jlw 53 0500 K5 53 (513 gme

Ya¥

JSss (LS 550k S s Laegs (o5 oS
%\;@U.é\o.s;tgbjjj Cromant L gd e
N ol LBl S50 i 55 Wl 0 055
Lo i 3l g (2L 0 g S5 Ol
sLaibasT 53 1 6850 51 sk adsl
s e )l B gLyl g a5 o, e @Lﬁélo.ajf
G5 =l 53.(Nyéki and Soltesz, 1996)
Sl el hoo e S5 1 uSTHL
do s ol (al>u\ Qu.;bd L: GL‘;;J;@ wuﬁ
R}M)%‘}suj@j|‘}>‘f)boﬁ&w
Ls?u.élo.s;:}_; ui-ilﬂjT 3.3 0dd &1l 58

a.,\_.ia)b‘é_bu rw}r)) ‘})Lo._.&).b JL»;‘



T D L)l 5 5 (1) 55 5555 o

L sl ool 53 050 JSKE5 Aoy o L5
Ssory 3l OMsle g 5005 ol
548l mLd Glaogs Sy s ST 2l
23 SLre e Gy Sl s 4 da Al e s
A LT ol 53 s s i, Jls
3 S ol Sl ey 5, YO BN o )
33 0 ge JSi5 Aoy ol plosit Jtle3T 5o
3 SLedles $a 5 (slajles )3 pgw B led
Ao ;3 VIAD S (6 s o5 )3 Ao s> fio
A 5 K5 550 slize KS9 3550
9 Cl_é s (Nyéki and Soltesz, 1996)
dw s 8 5Lalis 5 Ol ol 15 (DE
S5 s ys Ve 1 ae) S 5L g as
IS5 o3 #-10) L8 5L g5 aas (o gme
S5 Ao 330 51 208) L8 5l 5 5 (o s
JSs s (5 5 ST (Gl (o 500
Oy a s lyd o3 ¥ 5l xS 0y
T I 53 8Ll
dshimizu et al, 1999) a8 L s
o3 S5 LS 55 (Sato et al., 1992
3 8 5alis g Ol e o p3 ¥ 51 28
Olg—e as do 30 5l idmoy e LS 25
e a3 S b3 8 S
ml 48 dwy o 5 4 (Choi et al., 2002)
slre Olge a0 ()l A 5 palios
=l 3 s ol bdslas § s howte
o3 V0l 2aS oy JSiS i
i e 3l i 5 )8 lbs s 0l e

ol ks a3 8 b s (6,8 jles 5 0l e

Y40

TV P P P EUE NPy ¥
aS Goso 534S ol Js nl & Yl
e e Sl s el Slsles £ 5
ogun 25 i g4l [halS o3 8 s,
Ay s pgezme 53 O 355 0 SIS
Ay e Sl i B o3 8 )
O g | WV P PP PP g
(de Nettancourt, 1997)
d 3 0 ge JSET Aoy gy cpl )
oSl (A sb S s ol s
Cla)lks pr o IS
53 ANVE gl Ghyled ys SLzdles a5 5

W | B

b ol 53 S F/MV 55 i)l
O 0sm hSES Loy i 1 s dus s Y/AA
43 KS14 (KS12 KS11 KS10 KS9 (’L_U
Sol3 me s Jiale3T Jw 93 53 (6 o
03 0 S Ol oS (5 5b 4 b ol
035 Il 3 ity Jgl dlw 3 oLl o
JoSis a8l ol (Y ) 54 il T
by e a3l by e Ym0
1o 53 02y YL s 02, o1
e, 5> (Hiratsuka and Zhang, 2002)
e3> dlo o s Jsl Il )3 J2ale5T plan!
doys pli)l e bSe 2 KS6 (55 5555
Jlo 1 i G lsT pss b o o gun S5
se g oD e di e sy Jyl
Sl 5 amn Jolge 5 6,8 5uls
Carby i by Cal o San glas

5 G0 Il ol 5 st 3 S 55 5 50



IR0 Ul o o led (FY-Y W 30y 9 Jlgb (801 s dloxa’

G e 3163l 31w 0T 51w 505
Kl o ol 534S ()b 4 ks S
03 gl 3y Loy VFAY o ger JoSKi5 Aoy
sls oles Gledles 85 2lesT pgw b)led
KSO 55 4w (sLa (5N )3 050 JSi5 oS
d—o 3 YY/YY L5 A/8A 5IKS13 4KS12
Lo pr o s SIS Sl 0 S0 g sl
pLisl slaes 8 LKSI2 o5, gladles 8 o
5 (U—py34/F) KS6 5 (4—s,5A/4A) KS13
KS6 o35 ladles 4 by o e oy ey
ssb 455 (A3 YYYWKSI3 15, 05 5 L
Ll y3 o LS 85 oys IS
Slosles Sl pty (e Sltsles 85
LKSI3 o3, Slidles § 5y Sladles S
=) SLisles . & yKS12 ;KS6 o5 05,8
sKS13 ,KS12 L3, o5, S L_KS6
sKS6 0L »5,5 LKSI2 ) Sldles §
s S5l s 5% Ol se 4 0KS13
S La (W ol den 53 Oy Lk 4 S
DAy V0 1 iy o 4
A iy Slalllas 1 fol ol ar 5 L
s o Sy S g 403, S
5KS12 KS6 pls )l 48" &3 5wt 015 0
gl daa 8 5L K5 LKSI3
03,5 sladl g SoseSbpb,l ol sla SN
o Slzdles , § 5l n el AP U ST
Sk = ol sl &b 5 sl (sl
Sdles 8 55 5 53 0 g S5 il
;lyu@ujogﬁfﬁg&pcs,\a\

Yas

ol T Sl ol il Sa 5 L
(S o 1 oo B oled 53 GLidles 85 5
e 58 5Lubs 5 KS13 5KS7 o pmol s
A3 V0 51 2S LT 53 0 LSS O g2
B 3 8 s 5 Ol e 4 sl e sy
23 2 Lg o SIS Lo s s Ls w8 8
Jol s L lsdles S5 5lasT
Sl e 03,5 A I Ja s, Sl alllae
Seslial Ly (5 ols)l Glsdles §s 45
|5 el Cpllan ¢ o g 0 5K S
3 e Sl VY &ru,\;\&"@gﬁ
e 5l gl w03 8 ) o Sldles £
OLLSer 5 (5 gmgn mls b ags pl ol
W3S 5,58 Lo T eecils callaa(Y\Y)
oL, (Sliles $34 53l 4 S
S5 Ol s o 2eS 0 5meolss sKSTKS13
1y o g JuSis O e o i KSO (55 05
S Sl iz 5 L (IS 55k 4 il
o gn SIS 3550 53 Laesls odd plnil 0 STG
gﬂéucujlw)s@ué\u;{,}jlu\&:
L /8 5l oo p i bl 58
ol 5 i 55 \O/Y
o @Lﬁ (Hiratsuka and Zhang, 2002)
3 ol il Sl pla ol b 2besT
SLisles §s st 5l dn o ge 1S5 L
OHLSKan 5 58 aber 5l gbuT 8
AS o Calks (Gu et al., 2009)
s1s 0L e Sladles £ 85 Slalllas ks

JQ}J}‘J)M)JoHWM)JK



T D L)l 5 5 (1) 55 5555 o

S 5l S A B e ie la ilasT

S OO I -F PN JC | Y S N T P P s
o= =l s Jle UKL 03,5 a3 S oS 5 Sl eslimal by glwT (S8 (55l
3 e D58 e Sla,d8 5 SES gash & fit 5loses « KSI3 5 KS12 KS6 5|
e 5 e Sgademe udigs QLT S oS Sl 4 Lo s dal s A g
ol el s () ol = Sl Ol (Gl il 53 aalle 55 e o3 )l
35 ol Sl s 3 55 0lizu

References

Alizadeh-Salteh, S., Arzani, K., and Imani, A. 2012. Self-incompatibility studies of
some Iranian late-blooming almonds and pollen source effect on some characteristics
of Nuts. Journal of Nuts 3: 37-44.

Austin, P., Hewett, E., Noiton, D., and Plummer, J. 1998. Self incompatibility and
temperature affect pollen tube growth in 'Sundrop' apricot (Prunus armeniaca L.).
Journal of Horticultural Science and Biotechnology 73: 375-386.

Boskovi¢, R., Tobutt, K., Batlle, 1., and Duval, H. 1997. Correlation of ribonuclease
zymograms and incompatibility genotypes in almond. Euphytica 97: 167-176.

Broothaerts, W., Janssens, G. A., Proost, P., and Broekaert, W. F. 1995. cDNA
cloning and molecular analysis of two self-incompatibility alleles from apple. Plant
Molecular Biology 27: 499-511.

Choi, C., Tao, R., and Andersen, R. L. 2002. Identification of self-incompatibility
alleles and pollen incompatibility groups in sweet cherry by PCR based S-allele
typing and controlled pollination. Euphytica 123(1): 9-20.

de Nettancourt, D. 1997. Incompatibility in angiosperms. Sexual Plant Reproduction
10: 185-199.

Entani, T., Iwano, M., Shiba, H., Che, F. S., Isogai, A., and Takayama, S. 2003.
Comparative analysis of the self-incompatibility (S-) locus region of Prunus mume:
identification of a pollen-expressed F-box gene with allelic diversity. Genes to Cells
8:203-213.

Gharehaghaji, A. N., Arzani, K., Abdollahi, H., Shojaeiyan, A., Dondini, L., and

De Franceschi, P. 2014. Genomic characterization of self-incompatibility

Yav



IR0 Ul o o led (FY-Y W 30y 9 Jlgb (801 s dloxa’

ribonucleases in the Central Asian pear germplasm and introgression of new alleles
from other species of the genus Pyrus. Tree Genetics and Genomes 10: 411-428.

Gharehsheykhbayat, R., Dondini, L., and Sansavini, S. 2011. Identification of self-
incompatibility alleles in apricot (Prunus armeniaca L.) using multi-level
approaches. Seed and Plant Improvement Journal 27-1 (3): 411-426 (in Persian).

Gu, Q.-Q., Zhang, Q.-L., Hu, H.-]J., Chen, Q.-L., and Luo, Z.-R. 2009. Identification
of self-incompatibility genotypes in some sand pears (Pyrus pyrifolia Nakai.) by
PCR-RFLP analysis. Agricultural Sciences in China 8: 154-160.

Hajilou, J., Garigurian, V., Mohammadi, S. A., Nazemieh, A., and Bergus, L. 2006.
Pollen tube growth and fruit set percentage in two apricot cultivars under self- and
cross-pollination conditions. Journal of Horticultural Science and Technology 7(3):
147-156 (in Persian).

Hiratsuka, S., and Zhang, S. L. 2002. Relationships between fruit set, pollen-tube
growth, and S-RNase concentration in the self-incompatible Japanese pear. Scientia
Horticulturae 95: 309-318.

Ishimizu, T., Inoue, K., Shimonaka, M., Saito, T., Terai, O., and Norioka, S. 1999.
PCR-based method for identifying the S-genotypes of Japanese pear cultivars.
Theoretical and Applied Genetics 98: 961-967.

Janssens, G., Goderis, 1., Broekaert, W., and Broothaerts, W. 1995. A molecular
method for S-allele identification in apple based on allele-specific PCR. Theoretical
and Applied Genetics 91: 691-698.

Kao, T.-h., and Tsukamoto, T. 2004. The molecular and genetic bases of S-RNase-
based self-incompatibility. The Plant Cell 16: S72-S83.

Kato, M., Kato, S., and Sassa, H. 2012. Polyacrylamide gel electrophoresis of S-
RNase fragments for identification of S-genotypes of Japanese pear (Pyrus pyrifolia).
Breeding Science 62: 348.

Kaufmane, E., and Rumpunen, K. 2002. Pollination, pollen tube growth and
fertilization in Japanese quince (Chaenomeles japonica). Scientia Horticulturae 94:
257-271.

Knox, R. B., Williams, E. G., and Dumas, C.1986. Pollen, pistil, and reproductive

function in crop plants. Plant Breeding Reviews 4: 9-79 .

Mahmoudi, M., Arzani, K., and Bouzari, N. 2007. Pollination, pollen tube growth

YaA



T (D L)l 5 5 (1) 55 5555 o

and determination of suitable pollinizer for sweet cherry (Prunus avium L.) cultivar
‘Ghermez Rezaeieh’.Seed and Plant 23(3): 571-585 (in Persian).

McCubbin, A. G., and Kao, T.-h. 2000. Molecular recognition and response in pollen
and pistil interactions. Annual Review of Cell and Developmental Biology 16: 333-
364.

Milatovié, D., and Nikoli¢, D. 2007. Analysis of self-(in) compatibility in apricot
cultivars using fluorescence microscopy. Journal of Horticultural Science and
Biotechnology 82: 170-174.

Momenpour, A., Ebadi, A., Imani, A., and Rahimi, A. R. 2012. Effect of self and
cross pollination on fruit quantity and quality in some self-compatible almond
genotype. Journal of Plant Production 18(4): 73-89 (in Persian).

Mousavi, S., Arzani, K., and Abdollahi, H. 2012. Determination of self-compatibility
and self-incompatibility of some Asian pear (Pyrus serotine Rehd.), European pear
(Pyrus communis L.) and local pear cultivars. Iranian Journal of Horticultural
Sciences 43(3): 311-321 (in Persian).

Nikolié, D., and Milatovi¢, D. 2010. Examining self-compatibility in plum (Prunus
domestica L.) by fluorescence microscopy. Genetika 42: 387-396.

Nyéki, J., and Buban, T. 1996. Pollination and fertilization. pp. 153-184. In: Nyéki, J.,
and Soltesz, M. (eds.) Floral Biology of Temperate Zone Fruit Trees and Small Fruit.
Akadémiai Kiad6, Budapest, Hungary.

Nyéki, J., and Soltész, M. 1996. Floral Biology of Temperate Zone Fruit Trees and
Small Fruits, Akadémiai Kiad6 és Nyomda Vallalat, Budapest, Hungary.

Rasouli, M., and Arzani, K. 2010. Effect of pollen source on pollen tube growth and
quantitative and qualitative traits of cherry (Prunus aviumL.) cultivar ‘Zard
daneshkade’. Iranian Journal of Horticultural Sciences 41(4): 309-318 (in Persian).

Rasouli, M., Arzani, K., Imani, A., and Fatahi moghaddam, M. R. 2010. Study of
pollination compatibility of some Cherry cultivars with the cultivar ‘Zard
Daneshkade’. Iranian Journal of Horticultural Sciences 41(2): 143-152 (in Persian).

Sassa, H., Hirano, H., and Ikehashi, H. 1992. Self-incompatibility-related RNases in
styles of Japanese pear (Pyrus serotina Rehd.). Plant and Cell Physiology 33: 811-
814.

Sassa, H., Hirano, H., and Ikehashi, H. 1993. Identification and characterization of

44



IR0 Ul o o led (FY-Y W 30y 9 Jlgb (801 s dloxa’

stylar glycoproteins associated with self-incompatibility genes of Japanese pear,
Pyrus serotina Rehd. Molecular and General Genetics (MGG) 241: 17-25.

Sato, Y., Abe, K., Saito, T., and Kotobuki, K. 1992. Selection of S-gene homozygotes
and its utilization for S-genotype analysis of ‘Osa-Nijisseiki’. Journal oOf the
Japanese Society for Horticultural Sciences 61: 16-17.

Sharafi, Y., Hajilou, J., Mohammadi, A., and Dadpour, M. R. 2010. Analysis of
compatibility relationships among some almond genotypes using fruit set and
fluorescence microscopy. African Journal of Microbiological Research 4: 2079-
2085.

Tomimoto, Y., Nakazaki, T., Ikehashi, H., Ueno, H., and Hayashi, R. 1996. Analysis
of self-incompatibility-related ribonucleases (S-RNases) in two species of pears,
Pyrus communis and Pyrus ussuriensis. Scientia Horticulturae 66: 159-167.

Ushijima, K., Sassa, H., Dandekar, A. M., Gradziel, T. M., Tao, R., and Hirano, H.
2003. Structural and transcriptional analysis of the self-incompatibility locus of
almond: identification of a pollen-expressed F-box gene with haplotype-specific
polymorphism. The Plant Cell 15: 771-781.

Zeraatgar, H., Davarinizhad, G., and Abdollahi, H. 2012. Determination of suitable
pollinizer for som Iranian native pear cultivars. Seed and Plant Production Journal
28-2 (4): 435-448 (in Persian).

Zhang, L., Tan, X. F., Wuyun, T. N., Qiu, J., Yuan, D. Y., Wang, Q. R., Cao, Y. F.,
and Zhang, D. Q. 2007. Identification of new S-RNase alleles and S-genotype in
two pear species (Pyrus pyrifolia and P. bretschneideri) grown in China by genomic
PCR and pollination tests. New Zealand Journal of Crop and Horticultural Sciences

35:403-413.



