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Production of Sweet Cherry Hybrids (Silej-Delamarka and
Zard-Daneshkadeh) Using Embryo Culture
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Table 1. Seed and embryo germination treatments

D
CuT:ivar Treatments b les
28 days after full bloom with 40 days stratification S ETSE SN plas3l e 555 YA
s n 28days after full bloom WiFh 60 days stratifif:atif)n Pl 53570 b S 3l e 555 YA
Silej-)DeIan;arka 21 days after full bloom Wfth 40 days stratfffcat!on A3l s, ‘er plas3l s 555 Y
21 days after full bloom with 60 days stratification @3l 5570 b 8 el il g 035, Y
Adult seed with 3 months stratification A3 Lo ol ¥ Loy 4oy
35 days after full bloom 3l JS plad 5l oy 53510
42 days after full bloom with 40 days stratification @ 555 F0 b S pla 3l e 5, FY
42 days after full bloom with 60 days stratification 3l 5570 b S Pl ey 5, FY
49 days after full bloom with 40 days stratification @@l 5350 L S plail e 55, 7
2S5 55 49 days after full bloom with 60 days stratification b 5570 b S Pl ey 53, B
Danisr:ﬁ;ideh 56 days after full bloom Wfth 40 days strat!f!cat!on SR TS a plas3l o 53,07
56 days after full bloom with 60 days stratification Pl 53570 b S 3l ey 55,08
Adult embryos without cotyledons and stratification ol Obis o O WL
Adult embryos without cotyledons, with GA3(10mg) GA3 8 e r LadOs Jl i
Adult seed with 3,4 and 5 months stratification A lwoled 5 ¥ F Lodey 5o

S HLYs Sh 08 o G581 Aoy il 42 = ¥ o
Table 2. Analysis of variance for embryo germination percentage of Silej-Delamarka cultivar

)3 oSl

@331 Sl o
S.O.V. D df. M.S.
Treatment s 3 900.00"
Error oLzt 8 19.25
C.V% S o 9.75

**: Significant at 1% probability level. .7\ Jlust wlaw 55 s sme 10
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Fig.1. The aborted embryos of Silej-Delamarka in the stones at the time of fruit ripening

23S by Wl S el e sladad 0y ol 8
iS5 4Bl Sl glacpin Il s oyl
J_?cuymu;ugm@u)“u
ao LS5 ) =03 (Full bloom)
o e el Sl ol s 5 el S
oy 5y &7 b 53 oY JK8) dey oo y3
LR % JRGIS R T H P L5°L°Q)}*““.r;)&l‘
S 5 Caa il oyl 5 s JSi s
<y e 4 (SChmidt and Ketzel, 1993, 1996)
a3 Olas LT gla i le T .l o 0L LT
0 Slasles ;8 51 s 5o, Fr U Y ssds oS
Slols Ass g 03,8 Sy S Slayd s
ey Ll s ST dlgls Al g g s g o li) (sla s
Jlgls L5 a8 s, ST 55,90 6 00 )

NVEPW
Caliee 0Laj 53 53 G54l Gl Kl anglie
Lo oot lin o Cmel 00 03,51 ¥ J gk 53

Slde=Me L6 oles S5al s L 51 a8 sls ol

b¥

aS sl Olas Olalics ool 0Ky Siale
S I b Jlgls 03,557 Cows 4 51
3,8 eslatul e
Lyl s 4y (Son S s et s gl
)3456)_,_194.3;)!;‘5&&?}&&‘}&39'\‘
02335 ¢ 850 Od) 9 -5 Ladlw (5
SlS olssls 5 ol 1, S LY
«Goharkhay, 1992, 1991) . Sles <
o) (Arzani, 1998 <Seify and Arzani, 1999
.utﬁt‘jau%bﬂcjbwjaj;;hvj)
J_"-‘J)J(FrUit Set) oxﬁﬂjﬂ)ﬁb:ﬂﬁ-ﬁ
‘;’JA_J? 9034 C',—:U (PrunUS) U'“jsjf-’: U’““’.
oge A 3 M) gl e 4 S Vsams 5,
(R>es GLAJ ol U L;uu::-*" Mzl syl
C}J&f}&%(bu\ﬁﬁud_{:ﬁd»
)JJ&uwjul{auéﬂaﬁM)

53 bl odew i gy Al o cpl b bl



IS (35 53 o G36lr p Calee slajles 1 o S0e dnlie = ¥ J g
Table 3. Means comparison of the effects of different treatments on germination of embryos of two cherry cultivars

55 A s Sl

Cultivar ey Treatments b, les Mean of germination
percent
Silej-Delamarka 5 5bYs s 28 days after full bloom with 40 days stratification Pl 555 F b S el il ey 555 YA 60 a
28days after full bloom with 60 days stratification @b 53570 b S L3l e 535 YA 60 a
21 days after full bloom with 40 days stratification b 55, Fr b S L5y 55 Y 30b
21 days after full bloom with 60 days stratification @ 55570 b S pla 3l ey 0355 Y 30b
;; Adult seed with 90 days stratification A3l oo ¥ b oy L 0
\3' 35 days after full bloom with 40 days stratification 2l 555 F b S el il ey 53, YO 0
\\:?» 42 days after full bloom with 40 days stratification e 535 F b S L3l ey 5, FY 60 c
! 42 days after full bloom with 60 days stratification e 53570 b S el il ey 53, FY 60 c
5 49 days after full bloom with 40 days stratification @l 535 Fr b S el 3l ey 55, B 80b
Zard-Daneshkadeh 0 ASzils 3 49 days after full bloom with 60 days stratification ol 55580 b IS Bl 535 FA 80b
56 days after full bloom with 40 days stratification b 5y Fr b S L5l ey 55,08 9% a
56 days after full bloom with 60 days stratification @b 950 b S L3l e 53, 0F 95 a
Adult embryos without cotyledons and stratification 3l 05y 4 0sy WL 0
Adult embryos without cotyledons, with GA3 (10mg) GA3 8 et Led g L 80b
Adult seeds with 90 days stratification P3le g ole ¥ Loy 5 0
Ssls 25 03, At sl Adult seeds with 120 days stratification ooy oo ¥ ok, 13.33b

Adult seeds of Zaed-Daneshkadeh . I
it seeds ° Adult seeds with 150 days stratification ool ola B Loy 5 26.67 a

Sl Sls e (g b T O - STls (gl aiels i 05037 bl s 7Y ez cla..»;: alie g~ Ll wi)l:ﬁ
Means with similar letters are not significantly different at 1% level according to Duncan’s multiple range tests.
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Fig. 2. Embryos germination of Silej-Delamarka cultivar after 40 days stratification
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Table 4. Analysis of variance for germination percentage of Zard-Daneshkadeh cultivar

3137wy Sl o Sl
S.O.V. S s e M.S.
Treatment g 284464~
Error ol 16 10.25
C.V% S g 4.66

**: Significant at 1% probability level.
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Fig. 3. The lack of embryos germination of Zard-Daneshkadeh cultivar without stratification
treatment
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Fig. 4. The growth of embryos of Zard-Daneshkadeh cultivar in the culture medium.
containing GA3,

VJ)).M\_:Q!_,_T@ Je Ol gie 4 &S Llods I 5
5(Gold  Creast) cu SUS )55 s sto
&= b 4 45" (May fair nectarin) -, ;5 L6
S 335 5 5 Mledd Jeols i LS
25 o)Ll g r g S oT ()l B
Jolp 03 Vsb ez 5 L s b

79

3,8 L 1y )50 s s
VAP LAY gladle ;s S g8 Sbj ol
S3eaca OLaLS s P 3T Qg e Sl 5
Cews 40 LadT 5l ols sladlels 5 esls Sl |
95,5 lade=Me bl O iy e CiS 5,0

j})&\j‘t:.)@\Lf‘.:b))&)%(a@)‘()}fu



WAA Lo o) o5l (Y0-Y " 3 9 g (831554 dlxa”

b a9 53 adlgls dey opl 4 sl (655 2 Jole & (6,868 555 51 Jool slayds S50 g
ol oy93 dsb godel Cws s AL S il ol (o900 Oy Jud 55 Wno g0 SIS
Gladn Ol e 45 o sb 4o b oo alS 03 by (oasle o clne 5e (EXOCAID) 2052 5
i laly ) Jead Olan J b 53 0 (5557 e b s Ok dsb 5o ole pir Sa 4y 31 Slas

QP THes il 5 O1F Sle dm 3V 1Y) Jlse s

«(Susan et al., 1996) &ul ouuT Hlg 3 layds

63155 Ly G s 0 g Sl 3l oy ol ki Jlgils
i e dasee BT S Al sy ol T s a3l e 2iy Lo 5 AT o0
O Sl g pple Aoty SLEL o8 LT Shws Lt 48 ol 0 a5 L piomen L5 o0
05 Slasaly s o olie iige LT B o ods Slasles & 851 oS
P o s Sl e 5 (5T slaay o a8 5 e ST gy ) 55 0 e L o
g 5 Ol Dlad s go LTS Sl @lats 0553 ol 5 55 Lagia (5540l 4

JH&”@‘JJU)MCAJJ—’JJL—@ )Qmuﬁ.‘ﬁWJj_la‘ﬁu(ln vitro)
Ol &S5 5L 5y e Jlgls sl 4 sbcws

References

Abou-Zeid, A., Gruppe, W., and Neumann, K.H. 1972a. A method of growing normal
cherry seedlings from embryo axes. Gartenbauwissenschaft 37(19):399-407.

Abou-Zeid, A., Gruppe, W., and Neumann, K.H. 1972b. The growth of cherry embryos of
various species varieties depending on the extent of embryo development, temperature
exposure and nutrient medium. Gartenbauwissenschaft 37(3):225-238.

Arzani, K. 1998. The position of cherry culture and breeding in Iran. Proceedings of the
Anniversary Conference of the Hungarian Sweet Cherry Breeding, Anniversary
Conference. Budapest, Hungary, pp. 55-64.

Balboa, Z. O., Gil, S. G., and Valenzuela, C. W. 1981. Germination of immature embryos
of sweet cherry cultured in vitro. Ciencia e Investigation Agraria 8 (1):65-67.

Balla, 1., and Brozik, S. 1996. Embryo culture of sweet cherry hybrids. Acta Horticulturae
410: 385-386.

Bassi, D., Gaggioli, D., and Montalti, P. 1985. Chilling effect on development of immature
peach and sweet cherry embryos. Efficiency in Plant Breeding. Proceedings of the 10"
Congress of the European Association for Research on Plant Breeding, Wageningen, the
Netherlands. 19-24 June. Page 293.

7Y



IS 55 0alE W s

Bassi, D., and Infante, R. 1994. Embryo culture experiments in peach and cherry breeding.
Rivista di Frutticolturae di Ortofloricoltura 56(7/8) 65-70.

Braak, J.P. 1978. The effect of flowering date and temperature on embryo development in
sweet cherry ( p.avium L.). Netherlands Journal of Agricultural Science 26:13-30.

Emershad, R.L., and Ramming, D. W. 1994. Effects of media on embryo enlargement,
germination and plant development in early-ripening genotypes of prunus grown in vitro.
Plant Cell Tissue and Organ Culture 37: 55-59.

Fathi, H., and Arzani, K. 1999. Germination evaluation of hybrid seeds of some sweet
cherry (Prunus avium L.) cultivars. Abstract Book of the Second Iranian Horticultural
Congress. 19 — 21 September, Karaj, Iran. Page 303.

Fathi, H., Arzani, K., Khalighi, A. and Ebadi A. 2002. The application of embryo culture
in sweet cherry (Prunus avium L.) breeding. Abstract Book of the Third Iranian
Horticultural Congress. 31 August — 2 September, Karaj, Iran. Page 355.

Ghoharkhay, S. 1991. Investigation and selection of suitable pollinizer for four commercial
cultivars of sweet cherry. Seed and Plant 9 (3 and 4): 30-34 (in Farsi).

Goharkhay, S. 1992. The evaluation of fruit quantitative and qualitative characteristics and
vegetative performance of sweet cherry cultivars and determination of correlations
between some of evaluated traits. Seed and Plant 8 (3 and 4): 39-44 (in Farsi).

Hormaza, J. I. 1999. Early selection in cherry combining RAPDs with embryo culture.
Scientia Horticulturae 79:121-126.

Ivanica, J., and Mokra, A. 1982. Development and cultivation of early-ripening cherry
embryos. Biologia Czechoslovakia 37: 1, 3-12.

Ivanica, J., and Pretova, A. 1986. Cherry. pp. 154-169. In: Bajaj, Y. P.S. (ed.) Biotechnology
in Agriculture and Forestry. 1: Trees. Springer Verlag, Berlin.

Khan, A. A. 1997. Quantification of seed dormancy: Physiological and molecular
considerations. HortScience 32:609-614.

Mark, P. B. 1994. A review of plant embryo culture. HortScience 29: 1243-1246.

Murashige, T., and Skoog, F. 1962. A revised medium for rapid growth and bioassay with
tobacco tissue cultures. Phisiologia Plantarum Plantanum 15: 473-497.

Pinto, A.C.Q., Dethier Rogers, S.M., and Byrne, D.H. 1994. Growth of immature peach
embryos in response to media, ovule supports method and ovule perforation.

Hort Science 29: 1081.

Ramming, D. W. 1985. In ovulo embryo culture of early maturing prunus. HortScience 20:

419-420.

41



WAA Lo o) o5l (Y0-Y " 3 9 g (831554 dlxa”

Ramming, D. W. 1990. The use of embryo culture in fruit breeding. HortScience 25: 393-
398.

Schmidt, H., and Ketzel, A. 1993. Regeneration of adventitious shoots in vitro in cherries.
IV. Use of adventitious shoot regeneration of cotyledons and “embryo rescue” in cherry
breeding. Gartenbauwissenschaft 58(2): 64-67.

Schmidt, H., and Ketzel, A. 1996. In vitro culture techniques in sweet cherry breeding. Acta
Horticulturae 410: 111-114.

Seify, E. and Arzani, K. 1999. The study of compatibility and incompatibility of some sweet
cherry cultivars in fertilization and fruit set of sweet cherry cv. Siah Mashhad. Seed and
Plant 14 (4): 30-38 (in Farsi).

Susan, K., Borwn, A., lezzoni, A.F., and Harold, W. F. 1996. Cherries. pp. 213-255. In:
Janick, J., and Moore, N.J.N. (eds.). Fruit Breeding. Vol. 1. Tree and Tropical Fruits.
JohnWiely & Sons, London.

Stanys, V. 1998. In vitro techniques to increase the output of cherry seedlings from early-
ripening parents. Acta Horticulturae 468: 203-208.

Zdrujkovskaja-Rikhter, A. 1. 1974. Obtaining early-ripening forms of sweet cherry (Prunus
avium L.) Moench from embryos by cultivation in vitro. Dokl Sov Ochenykh K XIX
Mezhdunar. Kongr Po Sadovodst Varshava 82-85.

Zdrujkovskaja-Rikhter, A. 1. 1985. In vitro culture of excised embryos and ovules of
(Prunus avium L.) Moennch. Doklady Akademii Nauk SSSR 283(1): 246-249.

Al






