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Fig. 1. Incompatibility alleles banding pattern of studied Asian pear cultivars
using A and B primer pair
M1- High range molecular marker, M2- Low range molecular markers, B-Negative control, 6- KSq ,
7- KS7 , 8- KSg N 9- KSQ , 10- KS]O N 11- KS]1 , 12- KS]Z , 13- KS]3 , 14- KSM , 15- Hybrld 1 and 16-

Hybrid 2
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Fig. 2. Incompatibility alleles banding pattern of studied Asian pear cultivars
using C and D primer pair
M1- High range molecular marker, M2- Low range molecular markers, B-Negative control, 6- KSg ,
7- KS;, 8- KSg, 9- KSy, 10- KSyo, 11- KSy;, 12- KSyp, 13- KSy5, 14- KS,4, 15- Hybrid 1 and 16-

Hybrid 2
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Table 1. PCR fragments size (base pair) amplified by used primers

N Fragment size (bp) (L i) Slass J b
Genotype B A b S5LT D C s 56T FJE o ST
A and B primers C and D primers E and F primers
KS¢ 600-700 300-400 500
KS, 600 300 500
KSg 600 300 500
KSq 600 300 500
KSio 600 300 500
KSi; 600 300 500
KSi, 600 300 500
KSi3 600-700 and 1500-2000 300-400-and 1300 500 and 1500
KSi4 600-700 and 1500-2000 300-400 and1300 500 and 1500
Hybrid 1 600-700 and 1500-2000 300-400 and 1300 500 and 1500
Hybrid 2 600-700 and 1500-2000" 300-400 and 130 500 and 1500

ST i b a5 b S
SLAG 55 93 45 355 oa (gt e
KS1; 5 KS;; KSjo KSy KSgKS; KSg
685l PT Yzl 5 sl 5525 S JT
IS sl S LS L Splac s 55 o
KSis KSi3 glse s 55 5,8 50b sls JT
S BOT S PWTg So ¥ by on 51 b s
3) JS8) Sl ST LS3 LSy sla T 5
Y Jgds
OLSen 5 shawls” Slalllas 4 a5 L
S i e s i (Castillo et al., 2002)
Ss U S1 la HT il wﬁ;uh;_a?
L slalis 5 1S G 1) (6850l 5

St “ .19}.:JA )La e YO -V L;L.Aa)‘ub\

Yo

SL S Fredr (S ankss g oS
s S5 5l e V0 o3I K s axksd
O Jsd 5 Y S2)

33 oslitul 5y 40 gla ST S 5 4b o
Sy s e gl JT sl 23T
HTs5l5e =51 53 48 515 0lis s as”
Olakas Jsb 53,05 595 5 OT o (6,8 5Lk
Ll 0deT Y J g 55 Juol-

son Sy dsl ST sl eslizal o
ool o oy e st )8 L gls JT
(Kim et al., 2002)0‘)‘5‘““;'15@‘-’5
St JT 4 bgy o 5k e #Y8 b b (slankad
O Slankad 5 Sy T 4 gy 5l i VP
S7 U S3 sla JT 4 b g e 5L uim #VY-FYA



...... 2 685t ols PT andllas

MB16 151413 12 1110 9 8 7 6 M

S 1 eslizal b andlls 5550 bl (D8 slas 55 )8 LL G Tl 5 6,811 s
FL,E &L

(iin J5S B oS b S 055 S0 - M2 o S b S350 055 Sl -MI

5V s 10 Sy VF KS13 ) KSp 1Y KSyy )Y KSpo 1+ aKSs & KSg A KS; -V KSs -5

YL ea -\

Fig. 3. Incompatibility alleles banding pattern.of studied Asian pear cultivars using E and
F primerpair
M1- High range molecular marker, M2- Low range molecular markers, B-Negative control, 6- KSg ,
7- KS;, 8- KSg, 9- KSy, 10- KSyo, 11- KSy; , 12- KSjp, 13- KS;5, 14- KS,4, 15- Hybrid 1 and 16-
Hybrid 2
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Table 2. Prediction of Asian pear cultivars incompatibility S alleles by using the results

of A and B primers
s Sl 85 5 5
Genotype. S1 S2 S3 S4 Ss S¢S Incompatibility genotype
KSe + - + + o+ o+ + S»S,
KS; ’ - + + o+ o+ + S9 Sy
KSs + -+ +  +  + + S5 S,
KSq + -+ +  +  + + S9Sy
KSio + - + + o+ o+ + S9Ss
KS + -+ +  +  + + S5 S,
KSi» + -+ +  +  + + S9Sy
KSi3 + =+ + + + 4+ + S5Ss
KSi4 + =+ + + o+ 4+ + S2Se
Hybrid1 + + + + + + + S5Ss
Hybrid2 + + + 4+ + + + S5Ss

Qw‘aMWJJTCy ¢ SAJ‘VU J}?-)JJTQ;_‘:— 9.3)\))}?-_5 ngC}‘.’.‘:++ 53‘)\3 A?J&TJ"YW‘+

+: Probably this allele exists; ++: This allele exists; -: This allele dose not exist; ?: The allele was not determinated
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Table 3. The prediction of Asian pear incompatibility S alleles by using the results of C

and D primers

Sl 6,85t o5

Ger'lbf;pe St S, S3 S4 Ss S¢Sy Incompatibility genotype
KSs + S - S5Ss
KS; + - + + o+ o+ . S5S,
KSg + - + + o+ o+ - S» Sy
KSo + -+ +  +  + - S5S,
KSio + -+ + o+ 4+ - S5S,
KSi; + -+ + + 4+ - S2So
KSi» + -+ + o+ + - S» S,
KSi3 + =+ + + + 4+ . S,S,
KSi4 + ++ O+ + + + - S,S,
Hybrid 1 + ++ + + + o+ - NIND)
Hybrid2 + + + + + + - SoS»

@»‘oMW&TCyQ‘JJ‘& Jf_ngTQﬂ‘i— é;)b:}?} J“Tdfi\:-'"'- 9:_)‘: J?)&TJ‘@L&‘}‘+

+: Probably this allele exists; ++: This allele exists; -: This allele dose not exist; ?: The allele was not determinated

Yoy



...... 2 685t gls PT andllas

Skl S5 ki jles § slakils sy b
s Ll g 0354 s
S G5t o 61, PCR g,
Col g Sl La gy b S 50>,
Slidles, S ks, s Jale 3L
— S s gl s ol Ll s |
Aol 0T modhe 53,8 ol 5
EJICH | U B SO

< ”Z ‘5)'\
«Tamura et al., 2000 «Kim et al., 2002)

pls 5 s ,& ;L. .(shimizu et al., 1999
Slojm s Cmmrl Sl Lo 55 o 558 5L
Sl T =85 i L 5 Sl Jla) 55
51015 oo Dol slaaali 53 (5,85
o) o p 3 g0 SWSie 55,5 oslizul AOT
Sl Sy o 53 5 il 1y 050 Wi
03,15 (Jlwil Sslacs e sladly
o3 Sl ol 05 5 1S (6,8 e
ubm,ru,\@,u?&wwg@ﬁ@;

LS oy dalsl 5 gl SLE31e5 S 0553 05 e

S5 Rl
5l ogin ol s eslizul 340 aLE 5l
o iags sl as) FYYO °JL‘*:‘4’.6L‘CJ1"
bty o = b men 5 (555 e
(588 01K 55 5l Colem Bsdin) AP+ 5
I 55 i () Sl andllas Ol e o
Y50l ml gl s STl s b ol
@lsp s T ahal i )3 )85l (s
Il 53 e S 5 oisls 43 487, 4i8

oy

5,8 5labs pLol slias ol dl s

S pdia yseds i8S B 5Lut 5
A4S el Gl gy 0 C o
03 SSE5 Al 03 3o s 4 e 0
S esliiwl At (gHlas slac 5 55
ol 4l s 53 (550l sl Y (65 5ds
tKester et al., 1994) 1_il s 4o L5
osasT ol ¢ (Bgea and Burgas, 1996)
35 6Ll gls T wlis & sl oles -
SLAEWN 53l g 53,05 39 LGS 95
LSl by 255 a5 e ol Ay
a3l (oSS FL s sdiases S Ol )
$3basl Jguame 03,57 Caws 4 sl ol
@)Jcﬁ\jggw\ru}\ﬁhﬁwﬂ);
ol 2 3lS (gl pLE, Ll odimses 8
33 2 68 5L sl T sl 5 a5L 6 5L
Calzes b T 51 S 5550 5 JBld> L o5
4> ¢ U .(Sanzol and Herrero, 2002) AL
sKS1 K813 Lacs 55 o pilesT ool s
T (sl o 55 b iy 5) (sl o
PRIy

0 Kdea L Lo 55 ol licdles ;S

PISTIE S U N L S SN
35 dal g 4l 05,8 (glaasls Ao
KSio KSo KSg KS7 KSs Lac 43
Sslize T eSS sl 61,15 KSi2 5 KSyy
YoV slaus s sKSi4 KSy3 \_Ag_..,_;y} (-
OLej Gl opdls &) )5 ol s s
&y o5 &lies S «(Nyeki, 1996) adl&

Jsla Al S s

5-‘9_3;



WAY Jle OF o 5led FF ", 5 JUg @

w)u\_aﬁ,_:'joli.&ib@l_.&brj_kc Jﬁu@)dduﬁ@iaawt@\ﬁ!

2 SN 05,5 Calem 5 Sdels 1 imman 335 s

References

Arzani, K. 2002. The position of pear breeding and culture in Iran: Introduction of
some Asian pear (Pyrus serotina Rehd.) cultivars. Acta Horticulturae 587: 167-
173.

Burgos, L., Perez-Tornero, O., Ballester, J., and Olmos, E. 1998. Detection and
inheritance of stylar ribonucleases associated with incompatibility alleles in
apricot. Sex Plant Reporduction. 11: 153—158.

Castillo, C., Nakanishi, T., Ishimizu, T., Takasaki; T., Norioka, S., and Saito, T.
2002. S-RNAse based PCR-RFLP system for S-genotype assignment in Japanese
pear. Acta Horticulturae 587: 449-458

De Nettancourt, D. 1997. Incompatibility in angiosperms. Sex Plant Reproduction
10: 185-199

Doyle, J. J., and Doyle, J.L. 1990. Isolation of plant DNA from fresh tissues. Focus
12: 13-15.

Egea, J., and Burgos, L. 1996. Detecting cross-incompatibility of three North
American apricot cultivars and establishing the first incompatibility group in
apricot. Journal of American Society of Horticultural Science 121: 1002-1005.

Haring V. H., Gray, J. E., McClure, B. A., Anderson, M. A., and Clarke, A. E.
1990. Self-incompatibility: a self-recognition system in plants. Science 250: 937—
971

Hiratsuka, S;; and Zhang, S. L. 2002. Cultivar differences in the expression of self
incompatibility in Japanese pears. Acta Horticulturae 587: 437-448.

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. A., Goderis, I. J., Broekaert, W. F., 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.

Kester, D. E., Gradziel, T. M., and Micke, W. C. 1994. Identifying pollen

fo¥



...... 2 685t gls PT andllas

incompatibility groups in California almond cultivars. Journal of American
Society of Horticultural Science 119: 106-109.

Kim, H. T., Kim, H. J, Nou, I. S, Hirata, Y., and Kang, K. K. 2002.
Identification of self incompatibility alleles by S-RNase sequencing and PCR-
RFLP analysis in Korean-bred pear (Pyrus pyrifolia) Strains. Acta Horticulturae
587:467-476.

Koushesh-Saba, M., Arzani, K. and Jalali-Javaran, M. 2006. A study on
flowering, pollination, self and cross incompatibility of some Asian pear (Pyrus
serotina Rehd.) cultivars. Iranian Journal of Agricultural Science 37: 755-763 (in
Farsi).

Nee, C. C., Tsai, C. H., and Anstine, D. D. 2002. Asian pear cultivars-Future trend
and current research in the industry. Acta Horticulturae 587: 61-69

Nyeki, J. 1996. Fertilization conditions. pp. 185-265. In: Nyeki, J., and Soltesz, M.
(eds.) Floral Biology of Temprate Zone Fruits Trees and Small Fruit. Akademiai
Kiado Publications.

Sanzol, J. and Herrero, M. 2002. Identification of self-incompatibility alleles in
pear cultivars (Pyrus communis L.)..Euphytica 128: 325-331.

Sassa, H., Mase, W., Hirano, H. and lkehashi, H. 1994. Identification of self
incompatibility related «glycoproteins in styles of apple (Malus domstica).
Theoretical and Applied Genetics 89: 201-205.

Tamura, M., Ushijima, K., Sassa, H., Hirano, H., Tao, R., Gradziel, T. M., and
Dandekar, A. M. 2000. Identification of self-incompatibility genotypes of
almond by allele specific PCR analysis. Theoretical and Applied Genetics 101:
344-349.

Tehrani, G., and Lay, J. W. 1988. Verification of pedigrees of different sweet
cherry cultivars introduced from Vineland through pollen compatibility studies.
HortScience 23: 783-788.

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

Wiersma, P. A., Wu, Z., Zhou, L., Hampson, C., and Kappel, F. 2001.

Yoo



WAY Jle OF o 5led FF ", 5 JUg @

Identification of new self-incompatibility alleles in sweet cherry
(Prunus avium L.) and clarification of incompatibility groups by PCR and
sequencing analysis. Theoretical and Applied Genetics 102: 700-708.

Zuccherelli, S., Broothaerts, W., Tassinari, P., Tartarini, S., Dondini, L., Bester,
A., and Sansavini, S. 2002. S-allele characterization in self-incompatible pear
(Pyrus communis): Biochemical, molecular and field analyses. Acta Horticulturae
596: 147-152.

13



