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Table 1. Interaction of GA; and other plant growth regulators on callus induction of GF677

embryos.
LS 1 slasaii oyl
Ol Plant growth regulators(mg 1) Sl
La
GA; () - 0.52,4-D+4BA 424-D+05BA Mean
Control
0 0.00d 5.62 bc 5.62 bc 3.75B
12 0.00d 5.83 bc 5.83 bc 437 AB
24 0.00d 7.00b 937a 557 A
48 0.00d 9.04 a 437 ¢ 4.82 AB
96 0.00d 5.00 be 6.66 bc 428 B
&l
oSk 0.00 B 6.57 A 635 A
Mean

T Means with the similar letters (small letters for interaction and capital letters for main effects)
are not significantly different at 5% level of probability using DMRT.
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Fig. 1. Interaction between BA and callus regeneration treatments on plant regeneration from callus
derived from embryos GF677. A: adventitious shoots on callus. B, C: Effect of regenerated treatment
of 2 mg I BA on calluses obtained with 4 mg 1" BA + 0.5 mg 17 2,4-D. D: Effect of regenerated
treatment of 2 mg I"' BA on calluses obtained with 0.5 mg 1" BA + 4 mg 1" 2,4-D.
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Table 2. Interaction of BA and callus regeneration treatments (GA; and different plant growth
regulators) on percentage of plant regeneration from calluses derived of GF677 embryos.

IR ady slasanS aalas reny’ JUMI Sl
GA, (hr) Plant growth BA (mg17) Mean
regulators 0 1 > 4
0 4BA +0.52,4-D tde 6.25 20.00 de 90.00 a 62.50b 3281 A
0.5BA +42,4-D 0.00 e 12.50 de 25.00 cde 31.25¢cd ’
12 4BA +0.52,4-D 0.00 e 16.67 de 50.00 be 16.67 de 13.00 B
0.5BA+424-D 0.00 e 0.00 ¢ 8.33 de 16.67 de ’
24 4BA +0.52,4-D 0.00 e 8.33 de 31.25¢cd 33.33¢cd B 11.00
0.5BA +42,4-D 0.00 e 0.00 ¢ de 8.33 0.00 ¢ ’
48 4BA +0.52,4-D 0.00 e 0.00 ¢ 3333 cd 8.33 de 7298
0.5BA+424-D 0.00 e 0.00 ¢ 0.00 ¢ 16.67 de )
Sl
T 0.93C 8.33C 34,61 A 25.96 B
Mean

T Means with the similar letters (small letters for interaction and capital letters for main effects) are not
significantly different at 5% level of probability using DMRT.
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Table 3.Interaction of BA and callus regeneration treatments (GA3 and different plant growth

regulators) on number of plants regeneration from callus explant of GF677 embryos.
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T 0.29D 1.54 C 575 A 496 B
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+ Means with the similar letters (small letters for interaction and capital letters for main effects)
are not significantly different at 5% level of probability using DMRT.
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Table 4. Effect of different concentrations of auxin on rooting characteristics of shoots obtained from
callus.

8 ) ! @D s e iy wlaad i, Job
(r?llglxll f}) Rooting (%) Root number Root length (mm)
oSk oSk Sk
Mean Mean Mean
L
CMtr | 29bt 29B 0.711 071 C 1.67 f 1.67C
ontro
IBA
0.5 100 a 4.57 fg 74.43 bed
1 100 a 11.67a 85.50b
2 100 a 9.80 b 130.00 a
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8 80a 6.50 de 80.67 be
97 A 7.68 A 84.70 A
NAA
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8 100 a 7.50 cd 41.40 b-f
87 A 473 B 37.69B

+ Means in each column with the similar letters (small letters for treatments and capital letters for
mains) are not significantly different at 5% level of probability using DMRT.
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A B C D E

Fig. 2. The process of rooting and acclimatization of plantlet of indirect organogenesis from GF677
embryo culture. A: shoot rooting in IBA. B: shoot rooting in NAA. C: shoot rooting in IAA. D:
plantlets during acclimation. E: acclimatized plantlets in soil mix (peat, perlite, sand).

&AL__AS & ‘L;‘)ls:)‘.u.o JlA o L;LA;SAl:S S IAA ‘)LA_.G o Lﬁ.")q“l'f\) Ig;\ NAA ‘)LA:\: BE] gﬁ.":)q":'f\) = .IBA ‘)LA{:\ BE)
(e ¥ s ) (S 5 50 5 sl

L sledud o0 @aS 5o due) (nl s sasie glagiagsy o ol Dade, cai [l GFO77 4l
Sonaty G833 Ol 59 S (@Y Dl iy, wias (Bl g gaas Dhle 4 1) O (pliads, Wit s
2050 Vb Sl 55 1) sud w5 sladals albad s enlili (350 (i ool 4S s Gol S0k il 55 g0 0]
el
S8 b

G ol e A0 L 595 Yo 3 ams OBk gladda yo (o b diy (2530 ) Jusla st Hladidn,; slasals
sadi auly il & 5 o =Y S o Wl sud Bl € SLaSAlS 5 o Khle da e wad Jie ol

.u.:.u‘

S 25 A
ladi saide, 5l paliue e (olbalail (g, 4 GFOTT 51 ol 3350 21350 51 GLalS SIS, sies (251X 0l
sael oty sLASALE (550 5 aals gliady; iy 5 ol (ol iy lada so <an 05 0Ly
sladalllas Ll 5 a5 g 59 B30 (al€ 21550 (s ool ol aladl LS ole & i Sae Jobo o
sladele 4 Jonte slaeS; (138 IS Cuinan 5wl oo GFOT7T Gl (sla (S35 0 5s0 Ll 4 003 Jlam)
LS o aal 3 1 Gl Col suswiyad el

References &b

Uil s el e plob slaaal, AYAN Lo b Ty aede poedly Gua G e asly N
oo WY 016 (sooslas

YUF b (S 0) Soad sl wllaml . SLib GLALS (sl @il oS G 58 ATV a s pidsa X
oo

a4


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.8.4
https://journal-irshs.ir/article-1-77-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1395.17.1.8.4 ]

ouiSlSE 5 e

02 PYV 3168 (018 58) 650 sLlas (i) sel s ol Laml s see BA 5o sla Ll AYVE £ dial, Y

23 s b 5 S e wnutS Lune LB ATAY guaal g s i o ool s S 3 ep eeesld ¥
Y VFA-VAL bl g Jsbes alae S Gisela 77 i g, by ol) 4l o G Slass s gaid g ol Bl g

o bl pd o alls ola 4S50 sy das sla 4als ol iy pss YA LOLL SIS g 5 ) eulale 0
XYY A0F Lol SLEL &5 g asle dlaa Ll

0a VY Gl g5 5568 SlLLaml gubndlna, 5 oaLS @il i Gl slaial, AYA - s ealiale

Sl (cudlays 5 cudls @uilS) alals GBoss 5 oS ATAY 53 poseans 5 5 g3yl g ool (eamls Y
(0= YOO .0l 565 s5,3LES s 5 ol

auii€ i g i€ lasae £63 (IS i dalllas AYAL L LG s g dlas oy S LG Y el A
655 sm dae gl wdud a0 wdS Llsd 5o GFOT7 woma 4l sbadl o ol aa; sla
ANY-AYE Y Lo slas

9. Abdollahi, H., R. Muleo and E. Rugini. 2006. Optimisation of regeneration and
maintenance of morphogenic callus in pear (Pyrus communis L.) by simple and double
regeneration techniques. Sci. Hortic. 108:352-358.

10. Ainsley, P.J., G.G. Collins and M. Sedgley. 2001. In vitro rooting of almond (Prunus
dulcis Mill.). In Vitro Cell Dev. Biol. Plantarum 37:778-785.

11. Arteca, R.N. 1996. "Plant Growth Substances: Principles and Applications. Springer

Science+Business Media Dordrecht. 332 p.

12. Chakravarty, B. and B. Goswami. 1999. Plantlet regeneration from long-term callus
cultures of Citrus acida Roxb. and the uniformity of regenerated plants. Sci. Hortic.
82:159-169.

13. Chawla, H. 2000. Introduction to Plant Biotechnology. Science Publishers, Inc. Enfield,
NH, USA. 368 p.

14. Espinosa, A.C., P.M. Pijut and C.H. Michler. 2006. Adventitious shoot regeneration and
rooting of Prunus serotina in vitro cultures. HortScience 41:193-201.

15. Feeney, M., B. Bhagwat, J.S. Mitchell and W.D. Lane. 2007. Shoot regeneration from
organogenic callus of sweet cherry (Prunus avium L.). Plant Cell Tiss. Org. Cult. 90:201-
214.


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.8.4
https://journal-irshs.ir/article-1-77-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1395.17.1.8.4 ]

GFO77 b o Gl S 51608 550 o iy 35Sl

16. Fotopoulos, S. and T. Sotiropoulos. 2005. In vitro rooting of PR 204/84 rootstock (Prunus
persica x P. amygdalus) as influenced by mineral concentration of the culture medium and
exposure to darkness for a period. Agron. Res. 3:3-8.

17. Hammerschlag, F., G. Bauchan and R. Scorza. 1985. Regeneration of peach plants from
callus derived from immature embryos. Theor. Appl. Genet. 70:248-251.

18. Hokanson, K.E. and M.R. Pooler. 2000. Regeneration of ornamental cherry ( Prunus) taxa
from mature stored seed. HortScience 35:745-748.

19. Hooker, M.P. and M.W. Nabors. 1977. Callus initiation, growth and organogenesis in

sugar beet (Beta vulgaris L.). Z. Pflanzenphysiol. 84:237-246.

20. Kester, D.E. 1970. Growth in vitro of tissue of almond, almond hybrids and some other
Prunus. HortScience 5: 349.

21. Ning, G.G. and M.Z. Bao. 2007. Plant regeneration from callus derived from immature
embryo cotyledons of Prunus mume. HortScience 42:744-747.

22. Ning, G.G., S.P. Bai, M.Z. Bao and L. Liu. 2007. Factors affecting plantlet regeneration
from in vitro cultured immature embryos and cotyledons of Prunus mume ‘Xue mei’. In
Vitro Cell Dev. Biol. Plant 43:95-100.

23. Pérez-Jiménez, M., A. Carrillo-Navarro and J. Cos-Terrer. 2012. Regeneration of peach
(Prunus persica L. Batsch) cultivars and Prunus persica * Prunus dulcis rootstocks via
organogenesis. Plant Cell Tiss. Org. Cult. 108:55-62.

24. Pooler, M. and R. Scorza. 1995. Regeneration of peach [Prunus persica (L.) Batsch]
rootstock cultivars from cotyledons of mature stored seed. HortScience 30:355-356.

25. Ruzic, D., P. Rosati and G. Marino. 1984. The effect of growth regulators in the micro-

propagation of peach x almond hybrid GF677. Riv. Delia Ort Frutic. Ital. 68:413-422.

26. Sahoo, Y., S. Pattnaik and P. Chand. 1997. Plant regeneration from callus cultures of
Morus indica L. derived from seedlings and mature plants. Sci. Hortic. 69:85-98.

27. Sepahvand, S., A. Ebadi, K. Kamali and S.A. Ghaemmaghami. 2012. Effects of myo-
inositol and thiamine on micropropagation of GF677 (peachxalmond hybrid). J. Agr. Sci.
4:275-280.

28. Skoog, F. and C.O. Miller. 1957. Chemical regulation of growth and organ formation in

plant tissue cultured. In vitro. Symp. Soc. Exp. Biol. 11:118-131.

29. Tabachnik, L. and D.E. Kester. 1977. Shoot culture for almond and almond peach hybrid

clones in vitro. HortScience 12:545-547.

AR


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.8.4
https://journal-irshs.ir/article-1-77-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1395.17.1.8.4 ]

ouiSlSE 5 e

30. Taiz, L. and E. Zeiger. 2006. Secondary metabolites and plant defense. Plant Physiol.
4:315-344.

31. Tsipouridis, C. and T. Thomidis. 2003. Methods to improve the in vitro culture of GF677
(peachxalmond) peach rootstock. N.Z. J. Crop Hort. Sci. 31:361-364.

32. Yanjun, W., Z. Shanglong, X. Ming, C. Junwei, Q. Yonghua and Q. Qiaoping. 2005.
Plantlets regeneration from immature embryos and cotyledons of peach. Sci. Silvae Sin.
41: 45.

33. Ye, X., S.K. Brown, R. Scorza, J. Cordts and J.C. Sanford. 1994. Genetic transformation
of peach tissues by particle bombardment. J. Amer. Soc. Hort. Sci. 119:367-373.

AR


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.8.4
https://journal-irshs.ir/article-1-77-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1395.17.1.8.4 ]

Iranian Journal of Horticultural Science and Technology 17 (1): 89-102 (2016)

Callus Induction and Plant Regeneration from Embryo Culture in GF677
Rootstock

M. Arab and A. Shekafandeh™

In this research, complete micropropagation protocol of GF677 has been described by
indirect organogenesis from embryo culture. In order to break the chilling requirement,
mature seeds after disinfection were treated with 250 mg'1 of sterile solution of GAj; for
different periods of time (0, 12, 24, 48, 96 h). Then, embryo explants separated carefully
from the seeds and for callus induction were cultured in factorial experiment on Murashige
and Skoog medium (MS) supplemented with different growth regulator treatments. The
results showed, only in the presence of 2,4-D and BA, GAj; treatment increased callus
induction of explants. Calluses were transferred on medium containing BA (0.0, 1.0, 2.0 and
4.0 mg'l) with 0.25 mg'l NAA and 0.25 mg'l IBA. The highest percentage rate of regeneration
(90%) and the highest shoot number, (16.60) per explant were obtained in the presence of 2.0
mg” BA. Seeds treatment with GAj at this stage reduced regeneration of shoots from callus.
For rooting of regenerated shoots, the effect of three types of auxin IBA, NAA and IAA in
different concentrations (0.0, 0.5, 1.0, 2.0, 4.0 and 8.0 mg™) on 1/2MS medium were studied.
The highest rooting index was observed in the presence of IBA. Rooted plantlets after
transferred to the soil mixture (peat, perlite and sand, 2: 2: 1) acclimatized with 85% success
in greenhouse condition.

Key Words: Peach/ almond hybrid, In vitro culture, Organogenesis, Tissue culture.
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