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Table 1. Crosses grouping based on synchronized blooming time.

pso 055 sla S Jsl 09,5 sl B
Group 2 Crosses Group 1 Crosses
T207 x T207 S.1.209 x K110
T305 x T305 S.1.301x T145
K205 x K205 E.J.175 x M150
T125 x T125 K110 x K110
K202 x K202 T145 x T145
K105 x K105 T140 x T140
A10 x A100 K202 x M171
A100 x T207 M171x M171
K205 x T207 M150 x M150
K105 x T305 M171x M150

Lo G350 ol 5 G535 (903 1005 il aned
G ds g oz iy b 5 slapz ol Gbsl ol al> o 50 YU coaS b sla 5 wo 5 ails 5,51aex sl
oo 2518 SO Joe 50 g (gl GladelS (59; (mgmandis 4250 VY (slos p3 (pud SaS (gl celo YR B Y
g a2 5 -V glas o Slidlos I s ploul U g andly JEsl glacy (e ,0 b gy ladind 4 00 5 glaasls
ol S bme jo a5l (g lade ol (5)5lae 00,5 ladils (55 08 5l bl sl (VA wos (5,005
oslizd ol Syt ) 55 o5 den T 5 JET7Y o510 10 gl ol i ome 51 jplii gy wtinh S
(el YF 5l as bal Jaie eguds a2 0 YO gloo b o) SBUT 4y ciS slocd )b 0o )5 sladils cuis 5l Ly i

o0 byl 55 0o e g 23S 18 5led 9,90 (x 10 Olympiacus) JgSgin b oo oS 00,5 slaasls
558, ot ) Jole 45 JLIT IS oz 55 4 a5 b ok ralons (S 2 5 3 Slien e 3 S0 S ol s
OlalS den o5 0y o3Y i L0953 (end b JolS & jp0as JUIT slagd) i 5 00y SLidsielS (5 5 5Lubiogs
Wi ] S, 5 5y s Jlad ol S ez 5 ceilie 510 iz jslite iy ish 4] 5,50
SLdlos 5 o Bl 5l ey 2l 0ailingy (g e sl 00XV sl 4y Jalo glaz )by sloannS abewgey ool asl gl JS
S5y 05ks0 S 5 Cud 45LE o 40 oud SLidlos F oS Lo «2d,F S ygo gsbes 4z VAEY (glos 4 a5

OV) b 8 13 baasls

&


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.1.1.5
http://journal-irshs.ir/article-1-348-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1399.21.1.1.5]

OWSes 5 sy 5 Flis

090 JuSid S0y s

SLadlos I Jas 5l day Cug aw ;0 0ad Jladles 5 sla S i) ege BSES o)d Gesd jshite 4 iz
Loads Gileds 0B, 2 50 alllas jebay ool Jlidles )5 sla IS g ool 5L baweS o5 iy (pay 0,8 &b ooy
S8 kel 5oy e oals JuSiis sloogen duoyo (iyleds 2 50 @Sls e j0 ol Sladles 5 sla 5 leds 4 ax g
959 fY £9° U"’)L""*’ 39) VF J?‘ U"’)L""*’ S PL?L;‘ A5§L&é|°é)§ }‘ Ay Cogh dw ) L°°9'£"’ u"’)L""*’ ) Ji"’ d’u"‘ ““3‘5
V) 285 plonil ladlos S 5l 59, A0 pom (5)led

Fig. 1. Selecting shoots, bagging in bud swelling stage, emasculation, and pollination of flowers.
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Fig. 2. Observing pollen tube penetration toward ovary by florescence microscope.
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Table 2. Correlation among fruit set percentage in crosses of group one.
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** and * ; Significant in 1% and 5%, respectively.
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Fig. 3. Means of primary, secondary and final fruit set in crosses of group one. Means in each column with
similar letters are not significantly different at 1% level of probability.
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Fig. 4. Means of primary, secondary and final fruit set in crosses of group two. Means in each column with
similar letters are not significantly different at 1% level of probability.
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Table 3. Correlation among fruit set percentages in crosses of group two.
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=l 74%* .69** ST
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##; Significant in 1%.
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Fig. 5. Means of pollen number and germination percentage on the pistil's surface in crosses of group one.
Means in each column with similar letters are not significantly different at 1% level of probability.
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Fig. 6. Means of pollen germination percentage and tube number on the pistils in crosses of group one. Means in
each column with similar letters are not significantly different at 1% level of probability.
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Table 4. Correlation among pollen number and germination percentages on the pitiles and tube numbers in
different parts of the styles and ovary in crosses of group one.
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Fig. 7. Means of pollen germination percentage and tube number on the pistils in crosses of group two. Means in
each column with similar letters are not significantly different at 1% level of probability.
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Fig. 8. Means of pollen tube number in different parts of the styles in crosses of group two. Means in each
column with similar letters are not significantly different at 1% level of probability.
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Table 5. Correlation among pollen number and germination percentages on the pistils and tube numbers in
different parts of styles and ovary in crosses of group two.

00,5 Jlas S do e als aol> laug aals slel
Pollen Germination . Style middle Style end
number percentage Style begin
AR TR 34+
Germination
percentage
asls glaxy .69 53
Style begin
asls Loy .66 32+ .68
Style middle
aols gl .60 43+ .61+ 19+
Style end
Oless 58 31 .64+ 1 70+
Ovary
Doy S o ls Jixe ek
w1 Significant in 1%
-y

G055yt 5 6055 o W ;0 s> alize glaciend 4y 00,5 3585 005 sladls) Lol (5 Sibo aylis sloaz.s
Sials as lidles Sogs clo o a8 cdly als 005 cladly) Jlad laess b a5l oy jsboay a5 ol oLt
50 TN a4 00,8 slaalyd wd ) S mhaw ;5 00,8 wls clie (S5 0525 b (6955 o W jo iz 0 il
dol> slociond dan (0 00,5 dgf Lol 5095 sl BN 4y Cond ¢ Sladlos 550 slo BN o ol Galgie duld pgw S
o5 OBk 50 4 4z g L oS cunlaB0l5 5l (B jo (oed )L S92y Jleial Slis beazet (ol g i
s i 50 ol o e 5] 2 oSS Wl 145 T 5 5 IS5l slo I
5 59)b093 slaed, ,0 egee LSKES aopd oy b (V0) Raduni€ « iagh opl j0 odel cavsts slaass alive
dlos 5 500 13 o witn aeT JLIT IS Lubiogs slagd, 45 wsges G135 o] o (395 5 SIUIT S Lubiogs
dowd AL 7 Ve BV 5l 5YL ogpe JuSis o ,0 dzsliz died oo 090 JoSid yieS L g LA B VO pn (055 00,5 b
X9y oy b b st sl (A) Tezzoni g Lansari  iagh G 50 igd oo ol jg,bog3 o1 51 5Y0 5 )5 5Lubogs
Cign s pgtie By S US 5558 slagd, mr W sl (sl 5 5l g Sin b s 3 0,5 )
S 5Leliogs 5)ba55 slaed), sla B 5l Jol> gl (55 45 widged (3155 S E5Lab o8 50 5 JULITT 50
g0 Fibe 45w Jld o5l T ol e Jols gl ol cpally a5 el ol SSLES ol g aimo e oLt
45 w350 Sl gy cnl 0 ] iz en adl e Lil) G 0 laaily (ol b ol hagh wls wlaid S )5 4z
oy 0 () 5luliogs das Ll pudjge Lige g jsiie Sloed, Lol caiiwn J55Lubogs Lluy S 5 15,5 gozss (slaps,
s 5o S S jleliogs slaed) o 00 Syl wly Wi bap)] (o) 50 45 g ol Wo S BN gl a8 glice
g ozl 5,093 slapd, alie 5 YU 0y Ceeyus bl 50 003 (slaalsh JUIT IS 5Lubiogs (slaed; jo Lol 5 &5
s Al 0305 oy AINS s 4y 5 Sy Loy T 0y g ool a3l aiz asls o ladlg) ¢ Slidles 551 o el VY
St JUT aals o WS 00,5 slaalyd wb, Caeyus 39 Meteore 51 5YL Montmorency o3, ,o o5 ,5alg) o,

Sg JLIT 093 03,5 slaalg) i) ey

Montmorency -f Meteore -¥ Crisana -Y Tschrnokoka -\

oF


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.1.1.5
http://journal-irshs.ir/article-1-348-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1399.21.1.1.5]

e M (slo 0L g Loy (B0 oo )l ooy

(Kros) Lluo,S o3, 5l ooz Y8 (6 )55k (el Sodle gl oBs] o (V1) ), 5 Tobutt iwgs ,o
SV ol plS5en5 5o a5 Widgad (I3 5 03,5 (s 2 PCR 5 asls (slayiisy 5558525l 5 gl el 5l oozl L1, gL
Lol 51 plas 2 a5 cls S99 g5 ez 50 9 55 Fr 00 9 I8 4w glS b o Al SlainTsy 5989,
43,5 coli PCR L oS sl o )55l T oSy il

5 Jsl lagyginl 2S5 L 1) Lyl calisee blas 51 o, YY) () 55Lub sl JT (1 +) o 5en 5 Lisek S0 ciaghy 5o
(S36a ¢S35 ¢S26 «S13” «S13 (S12 «S9 «S6m S6 S4 «SI olis 5, 55Luli I 10 5 00,5 lulis SRNase o5 pgo
35355 w85 WY oz 950 08, YV G 5l etz 092 S13 Wl 4y bgyje Jlsl8 1 ity o5 wing: S36be 5 S36b
B b 100,85 slapd, il gyl 1o apax sl glagl Glasl jo a5 ol cely oy opl 3l Jolo loases wiog
S5 O )ge S e

oyl St &5 Wleals olulis P. fioticosa 4545 ;> Sd 5 Sc «Sb «Sa Jold sae oz slaws 4 5 )5 5Lb sla W
5,5 S35 (VF) Yamane o _mgsy ,5 i j5g-ie S36b3 5 S36b2 <S36b ¢S36a S35 33 526 (sls ol L Wa T
s 3575 IS SIS Jlab T 5, 05205 L 95 5 ,3,b55) LT slad, 4 3 o5

el Jbd 5Ll o T a5 wilowd sloles gIT o Jleb e )55l T A 5 Jled 6,850l T VY a8
S6m SI” Jolis Jlab e 55Lals sla JT 5 aizes S35 4 S34 <S33 <S26 «S15 «S14 «S13 «S12 <89 «S6 S4 Sl
L oty Sgms b Jle e 0,550l sl T 45 355 ks ayl e S36b3 g S36bc «S36b «S36a «S13m «S13 «S6me
s oS o Vb Gla JT 51 (S (V) Wlodw, &l & P. froticosa 4355 31 lay] jidas g g co (attive (cudSSH ol
5 S oo 145,90 JLIT 15 iloass Jaie LT a0 (WS 5l la JT cpl a5 ol ol Sl ol g wiloads  oluliss
s ol Slis aS siee Jlad 55 oS 0 oIUT o Jlb e 155l sla T oz pp ail o P. froticosa 4555
ot ) el sl sl S oot ol 00 LT 5 IS5l sl I b b el JUIT (s S o o
STl ol o Jlabed el Loy AT IS |y 2l ciiznn S5 KeirbgidlS )8 ubogs 3,
U 5 (S ool Jo 5 5Luliogs ogen Lz y0 (B2 55 03l 00 Slogms 3l g 5 Lol (B0 50 s 05 o
2Bl oy e Gl Sde 0 oo ST (359500 09

S5 4
aS il mals 0o 8 sladlg) Jlad lawss U a5l oo jobay Sladlos Fogs 5 Slidles 550 sla SN den jo
50 00,8 wls canlie (T35 B> Slidlos Fogs sla BN 10 iz pd Og yidus SlalS ol Gladles Soes > jo
A S o Slidlos T 50 sl BN ,0 ( IS jebay ol GBsie dels pgucSy )0 zu,0i 4 00,5 slaaly wb) aMS mhau
G 5Lb vsz g Jlom| [ SKilis brases ol ogs iy dols slaciand don ;0 00,5 dlg) jlod ( Slidlos Fog> sla S
R E R i IO W

Sl b
6l wbon cile GBS il samh el a5 walis olSzils gy Ll Joo 51 ialeyT ol ploxl anje
5l g0 pMel Loy 3 gt 51Ty 595

References &b

1. Atlagi¢, J., S. Terzi¢ and J.A. Marjanovi¢. 2012. Staining and fluorescent microscopy methods for pollen
viability determination in sunflower and other plant species. Indust. Crop Prod. 35: 88-91.

2. Eftekhari, M. and Y. Sharafi. 2020. Microscopic study of fertilization and fruit set in apricot cultivars
sprayed by zinc. Hort. Plant. Nutr. 2:1-14.

3. Eftekhari, M. and Y. Sharafi. 2020. Microscopic study of the effect of Boron foliar application on pollen

tube penetration and fruit set in apricot cultivars. Hort. Plant. Nutr. 3:13-22.

FAO. 2018. FAO statistical database. http://apps.fao.org.

Faust, M.1989. Physiology of temperate-Zone Fruit Trees. John Wiley and Sons, New York, U.S.A. 388p.

© ok

N


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.1.1.5
http://journal-irshs.ir/article-1-348-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1399.21.1.1.5]

OHlSap 5 i 450 Elo

6. Halasz, J., A. Hegdus and Pedryec. 2006. Review of the molecular background of self-incompatibility in
Rosaceae fruit trees. J. Hort. Sci. 12: 7-19.

7. Hauk, N., H., Yamane., R., Tao and A.F. Iezzoni. 2002. Self-compatibility and incompatibility in tetraploid
sour cherry (Prunus cerasus L.). Sex Plant Reprod. 16:14-19.

8. Kubitscheck, U. 2017. Fluorescence microscopy: from principles to biological applications: John Wiley &
Sons.Willy. 504 pages.

9. Lansari, A. and A. Iezzoni. 1990. A preliminary analysis of self-incompatibility in Sour Cherry.
HortScience, 25:1636-1638.

10. Lisek A., K., Danuta., G. Agnieszka and R. Elzbieta. 2017. Identification of S-haplotypes of European
cultivars of sour cherry. J. Hort. Sci. Biotech.92:484-488.

11. Mable, B.K. 2004. Polyploidy and self-compatibility: Is there an association? New Phytolog. 162:803—811.

12. Makovics-Zsohar, N. and J. Halasz. 2016. Self-incompatibility system in polyploid fruit tree species- A
review. International J. Plant Reprod. Biol. 8:.24-33.

13. Mularczyk-Oliwa, M.A., M. Bombalska., M. Kaliszewski., K. Wlodarski Kopczynski, M. Kwasny., M.
Szpakowska. and E.A. Trafny. 2012. Comparison of fluorescence spectroscopy and FTIR in differentiation of
plant pollens. Spectro. Acta Part A: Mol. Biomol. Spectros. 97:246-254.

14. Nathanael, R., N. Hauck., H. Yamane., R. Tao and B. Amy, F. lezzoni. 2006. Accumulation of
nonfunctional S-haplotypes results in the breakdown of gametophytic self-licompatibility in tetraploid
Prunus. Genet. Soc. Amer. 172: 1191-1198.

15. Radunié, M., A. Jazbec., S. Ercisli., Z. Cmelik and S.G. Ban. 2017. Pollen-pistil interaction influence on the
fruit set of sweet cherry. Scientia. Hort. 224:358-366.

16. Sharafi, Y. and Raina, M. 2020. Effect of boron on pollen attributes in different cultivars of Malus domestica
L. Natl. Acad. Sci. Lett. 5: 399-403.

17. Sharafi, Y. 2019. Effects of zinc on pollen gamete penetration to pistils in some apple crosses assessed by
fluorescence microscopy. Caryologia, 72: 63-73.

18. Sharafi, Y., Talebi, S.F and Talei, D. 2017. Effects of heavy metals on male gametes of sweet cherry.
Caryolgia, 70: 166-173

19. Tobutt, K.R., R. Boskovic., R. Cerovic., T. Sonneveld. and D. Rusic. 2004. Identification of incompatibility
alleles in the tetraploid species sour cherry. Theor. Appl. Genet. 108:775-785.

20. Tsukamoto, T., N.R. Hauck., R. Tao., N. Jiang and A.F. Iezzoni 2008. Genetic and molecular
characterization of three nonfunctional haplotypes in sour cherry (Prunus cerasus.). J. Exp. Bot. 59: 3169-
3185.

21. Tsukamoto, T., N.R. Hauck., R. Tao., N. Jiang and A.F. Iezzoni. 2006. Molecular characterization of three
nonfunctional haplotypes in sour cherry (Prunus cerasus). Plant Mol. Biol. 62: 371-383.

22. Tsukamoto, T., N.R. Hauck., R. Tao., N. Jiang and A.F. lezzoni. 2010. Molecular and Genetic Analyses of
Four Nonfunctional S Haplotype Variants Derived from a Common Ancestral S Haplotype Identified in Sour
Cherry (Prunus cerasus L.). Genet. Soc. Amer. 184: 411-427.

23. Urbanczyk, J., M.A.F. Casado., T.E. Diaz., P. Heras., M. Infante and A.G. Borrego. 2015. Reprint of
“Spectral fluorescence variation of pollen and spores from recent peat-forming plants”. Inter. J. Coal Geol.
139: 206-216.

24. Yamane, H., I, Kazuo., R. Nathanael. Hauck, F. Amy, lezzoni and T. Ryutaro. 2003. Self-incompatibility (S)
locus region of the mutated S6-haplotype of sour cherry (Prunus cerasus.) contains a functional pollen S
allele and a non-functional pistil S allele. J. Exp. Bot. 392: 2431-2437.

25.Yeloff, D, and C., Hunt. 2005. Fluorescence microscopy of pollen and spores: a tool for investigating
environmental change. Rev. Pala. Palyn. 133: 203-219.

OA


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.1.1.5
http://journal-irshs.ir/article-1-348-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1399.21.1.1.5]

Iranian Journal of Horticultural Science and Technology 21 (1): 47 - 58 (2020)
Research article

Investigation of the Compatibility among some Sour Cherry Cultivars and
Genotypes in Iran

J. Sabbaghpoor Heris, Y. Sharafi* and N. Buzari!

Sour cherry is one of the most important stone fruits of Rosaceae family. Iran ranked 3th to
6th among the main sour cherry producer countries in the world. Most of the sour cherry
cultivars are self-compatible but self-incompatible cases have been reported currently.
Allotetraploidy of sour cherry complicates the self-incompatibly segregation in the progeny
and because of this trait less studies have been accomplished specially in Iran. In the present
study, pollen-pistil compatibility relationships among some sour cherry cultivars and selected
genotypes were investigated by controlled pollination and pollen tube penetration by
fluorescence microscopy. Three self-incompatible cultivars (S.I. 209, S.1.301 and E.J.175 as
the pollinated parents) and genotypes (K110, T145, T140, K202, M171 and M150 as the
pollinizers) were selected. After controlled pollination fruit set was studied and the pollen
tubes growth along the style was studied using fluorescent microscope. Results showed that
cross-incompatibility was not observed among the studied cultivars and genotypes. Therefore,
they could be used in the breeding programs and orchards establishment based on their
synchronized blooming time.
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