[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1395.17.1.8.4 ]

(\W20) V- ¥ BAA sladatin V o,lad WV aka ) Sliels (938 g asle ddas

'GF677 41y 39 olagy b 310 3133l g 4wy b 1

Callus Induction and Plant Regeneration from Embryo Culture in GF677
Rootstock

Touidlsit 330 § 1 ye Ld juane

oS>

suly £ ligs S ) axBiine yue olbalasl (g, 5V GFOT7 5305, JolS IS gieus (ha 555 Gl 59
YO Uslae Ho Gasien bl 5o ale s S GRSl [ sliie 4 @la 308 51 Gy GFOT7 1l (slasds u
da59 YORY (sles L 5 (meli 4% 5 FA XY A o) o) Llas 0 G (GA3) el Silyua S0 o 2 Sk
Gl oS bns (595 (ot e g laa Lok glagyd 5 ada b olgs sladi il i8S 518 o spenles
SIS ool Gl L ladadh ud oS why suiS alis Gafide slaslas b (MS) S il 5 Kutl 5o
Sl oS 55550 (53 Y paha o L 3 ol 6 sk e paies 31 liing Bul3d) s GA las
N ) BA Gl i luss 555 alipll Holieds Ladiay @8 S o) s (BA) ol did 5 (24-D) wad
Sl 5a a Sl /Y0 5 (NAA) aseal Sical IG5 53 50 p S ke +/Y0 slran 4 (Gl 5o p Sbe ¥ 5 Y
p Sl ¥ ssda 50 (VA7) dgaidas 5o 5o Al slaad fp iy il J55e ([BA) swl S350 J gu
Lio,y o o G ) Ala 1550 Slate (aalS e GA3 Jslae so Lajyi Hlas wael cuwss BA 3 0
As¥ XN 0 sl bl o (TAA) wnd Sl Jounl 9 NAA IBA sl g g an dadalay, ol
IBA [sda oo (pldade; ooide Kokt Sl ) &0 a0 MS i bune 5o Sl o a S e
s A0 GLAK Ll i 5o (S Lasace 4 JEDI 51 Guy sad Hlodidn ;) clasalS 6,8 50e ok sualin
(i o o0 i ol = sla oS g0 bl S ol alel (gaals slas g

3

LV RETY

Ji8 4as coain ) sla 5 alals alea 5 s s slacasu sls Gl Olsie 4 IO SS G sladS 0 3 suliia
G OllS Gastdus alibsla aline glatly Ga Lissl oo GS) aa 5 (0 ) cad GBS 515 e a0
O Ssu sad gm slacA ;o wls sla alb b pa Luilas GFO77 (V) wals o GFO77 uly 51 suliin
©0s5 5 el Lol sl ws s Lol el 4 JEBI 51 Guy g s wdy 5 5 558 (S sk e e spdle
S o aal 88 QLS Il 50 9sa Cally 4 s 58 ot Jseea S (ol Gaed (V) alinds oo L
PH L SaT claSIA gl 5 o T (S5, Om 6900 5 oS 53l 5o Jaa3 GF677 55U sla K3 51 (V)

(V) Bpd o0 dn s Sl Sow sLaSIA 505 5 AV YL
L s 4 Ol 4S Sy alaeolsds b oF (il GF677 @l s3as slassin sas b
GFOT7T (il 53l 5o 588 (o +(A) 98 eulal asbilsa (s 59 sad adl 55 GLalS oS ulaad 5 Ladali oS ol

ABMFIY+ 1 b sady s ALVARVAY SRCHISREIR LR

S oad o823 (55,5l susiaily ( Sliels psle SlLudils 5wl b K goadils sS4 - Y
(shekafan@shirazu.ac.ir): s 5 3 ooy o shone sdiou o5 %

Chlorosis -v


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

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1395.17.1.8.4 ]

ouiSlSE 5 e

sbad 5 Gled o S ol Gl pgese slagtss © et O pge cnde ol Bl @3S By, 5 suliind
29 GBS Gl () w50T crusts GLas (S5 sl S3as b oS (5ol slass Gl gioe oS S ) wgune
S 5 Suials Gupe i SNV Jla 5o (Y+) 53aS b s GF677 Yol a5 550 ulS (o gnd
L laals 5 a1, Al gladisa "ol eaS las o olasuss alad) b aiiedl 5 VAV Jla L (Y4)
(Y0) OlolSan 5 a5, - suls (o138 S 4 80k w5 (sladaalS JEDI (o guad 5o (g wilad S 5a3
ared Sl Jou) 53 0 a8 ke /oY W€ L1, GFO77 sladalis o551y Guoidas VAAY Jlu o
Sl s a She Vsl L 50 1) 2l e smse s (BA) guial dodis 53 s 2 S +/0 5 (IAA)
MS i€ Luss (V) slsasoism 5 ooslnsisd sladallhs o wussl sty (NAA) sl Sal Hlls
Wl omalsdl 1, GFO7T plyadu, wsse (IBA) el Sisstss Joui) SY¥ 5055500 V0 slyan 4 ou8as
B el caS 500 31 U8 505 WY a4 (S50 gesse S Jlacl 4S uls plas LT Giale)T uiaas
>0 o8B (A) OllSen 5 ST allis oty sal 53 slen & 15 (aliedn; A€ 5 S Lo S3as 59 (ot 53
L oals glis Lag) sladauts 5 wusS (e wly ool Ol 5o 1wl lasaiiS ailiis § =S gladuss
(WPM) " 52 olalS ot lume 5 (TK) 5108 5 Sials slacitS luse 5o 03y sy +/0 95,18
28 ohs oS Al e 03K 7+ /0 gl (MS) Jol€ oS lasma s (s il (a3l l3ed b ke
sy oS0 &S a0 51 S sllae (MS) i€ Lasas ol 5o wpas sladdls panle 0y S il

MS i€ Luae 53 (ZR) "l s 0515 S 59 aSclis /0 b BA S5l 5o 0 Sl +/¥0 5lass onipes
Gl b ad; 5o @bald Jhie b dal; 5o Ssessa slad ool oS Sl o a S be +/0 ol
sl Ver 3 U sl e itz GEalS 50,8 GELIES YT Jla 5a (YY) llSan 5 0 s el Siula
Otinas 5 80 S (5o sla S 5y it e 5 JSite JIMS msS lme o 53 o pSile Vo sl jua S
ookt 1y Laaals pliezy; (LS) "SS5 slenis¥ it dume 5o "0l S0l 5o 0 ke V/F 950,18
ls il 53 g3 5e

Ol (s wad alad) GFOTT (o) aias (g0 &3S (o gumd 5o (50l slagia o3y o 5SE «S ol usa s b
ol 0us (LIS Lo SES (s 5 d Sou Bl lga slacaS L LLSH! 50 saae sk 5 Lagta sl
GF677 (50l o 48, LS L lagig,y 5 sad ol slads s, 5 soldic) Las, go ol o Sl as
b a5 a0 cadS lune 5o sad il sladals Lao s Swil ladals Llhady, ouaes 5 S sadb
oSLae 0 sigs puald Gpailn s ol (S 8L 58 Bige 350 6l (YY) 9 dalse T Gud ldud (K
GMEAL o LIS o sllae il dai oIl 5y s gMe plidisy cga Lasds B suldiil (V) b il |,
3 oMosa o RS (S5 ol 5 el ails Lol Hball S iy @il S e o 51(5) wohs 3 VL
4 saale slagilS Gab Jla ol b ol SR (i) Oal 59 el Guse g OISl oS el sud ol
olaes (I55L alewne Ladiyy iy 51 510 0550 HLALS CLAT 5 (L1550 L YL QLIS 5 S35 o5 JUED) o
sael oty GLALS 51 055 o Ctiman (VY YF A4 A) witias 5 JED) a3 Al cga ael5S 5 alie
(YY) o pad soliienl oL gadguciy 8550 HaS sBS ga L9 (suI30 4Aon 5 05 JEBI w8 o dy wal )
i3S g SIS e (Shas ool & sl a5 %ea G (SSUSS slas) Bl g, ol slas oS S )

Pectin -v Knop -¥ In vitro -\

Myo-inosositol —# Ribosoid Zeatin -0 Woody plant medium —¥

Linsmaier and Skoog -4 Thiamin -A Rosette -v

Somaclonal variation —\y Variation -\ \ Vitrification -\ -
q.


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

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1395.17.1.8.4 ]

GFO77 b o Gl S 51608 550 o iy 35Sl

Ohas Ol s saliiel Lagsslan 5 @il asns (LGRS salos 5o aslie b 5 sladiilihen (sltdnd 00
LGS oI5 oga 5o puies BB (55 slagiae el 5 was lag Bl w5 Wil e Caiges
Ol Wb 5o &S plajia o3y alasl sl (L) LIS st Wl 8 oe &S cnl Ol sladi sy, O mliens 2

L gy 9 olgo
ayaaS g9 Haa (5, 9] pan
oliEas 350 51 (oLS Slasleu S 31 aay 555 V0 BAY-) s gm0 JolS Gusen; 31 a2 GFO77 {b slas e

Saa Gl o g 5 5 ot O b Ladiod s g0 (388 el (0 ga laa B a5 0T e Olagiend sandl
5 ded aeal Sl oS gk wd las Ll od gy Guges 0 pd SEA B wad suls 18 lie
G o 5 2T LU coain Lyl olal o wad Hgdbsd LIba Ho Y Jies Lo 4iEs Ve oue 4 layl
5 W i ol3ai€ o) 4 L lais) o3 i€ | hiie 4 st Jiike sadd sl yuiS sl sn Glsa 8Ki
P Lasis oae Gl 5l aas .aiitdi S 158 7Y QSIS 50 dBi8s V0 e 4o Gugen 9 AV JSI 5o 480 ) e 4
wad 2T sad olojuf s O L 4.
CuliS g gy ok oubel g gl paa b i lass

s alad) 5d OB s Galle Galoma b slass dasdy (plo e 5L o ok oy Hskie 4

o Sl 0 (sl gine Lt S olsan g dgd Calomn Sl o p Sk VO£ Jslae Sl e Yoo i
@loa Olioa sliwn 55 Lol OIS ABs V0 Sae 4 Gup 9 @S OV ggaa 5o PH (aals) Hlis
Olsie 4y predl SRl e 00 SlaBe 4 sud (o 3aS Slagh g0 i ¥ u Cplima Jslae ond playas
S 50 (Ghes) wald slad ol sie 4 50 shle OF 4dud ik (1K el 48 5 YA XF AY o) slasles
s gpeales da 50 YOEY slou o (5510655 Lok sula L158 YU slaslas 51 &Ko 5o 5o L3 sae ¥ slaas 5 43 S
Ol 4 wad el iy (35S0 ke 4 lagbg, ead Gl Sle) sladdials 5 aay sad olosaS Ll i
I8 ol (ile 2K S (g5 Gud SEA 5 (oSl o g s 4l B gl sa eBs LIl S oS 3
i 28 58 S8 S lae JAls Gligs ) (e € (F) e 4 a5 80l
iy B3

Aline glajlas 5 oligy sladisaibg, (2bdn o AlS ad) laenii i 31 ) Hslie
9ol u sl o a S le ¥) oAl wt ;) slasani€ alats 31 oS5 Hlast e L MS i laias 595 Calons
colo ¥ Lol yan 2,4-D 5 5o aSilie +/0 BA i 5o aSilie /0 L ol e (2,4-D) weed Sitund oS
il 55 Ve o9 sud ciS glacish ek cudS (ad) a0 Al G gas wals las s BA Ll sua S
Sl YO+ g iy (Sl el A [ olidig, eliad#) o5 ol pch 0 ases (5,106 (S, L oS
G 31 (V8) 30w (5 5 S lliad (a5 oliiesl b 4y paa Slie witS 5 uay €528 ¥ Lsiad i

© Gioledl Col s gaud, (Gay o3 Ko Ve solad Gy Guw - sulad) Ve B e spled 31 passLidl
A el gty ¥ LSS 58 50 5 LIS P L ol JolS 75l QB 5 Jos 5586 o) e

a4\


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

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1395.17.1.8.4 ]

ouiSlSE 5 e

)l gala
dals (B35S0 e 0 Sielie 0 (o8 S 4 pladall 4 e b (S8 Glaley] O Jeals slaciy
SIS ;A NAA STBA U ol yan (2 50 aSko ¥ 5 ) o) BA Gilide cle len L MS S Lms 5,
o Sad Jite A8 e gladaas les 4 ladiy €8 ¥ 51 Guy ol oS S0 5 0 S e /Y0 ol @
oo Gloledl ool ad (Bolad Ggailny 5o Lo Al slaad 5 1AL sladiy slass s Gia ¥ 3l aay

s aladl g ¥ OIS 58 50 5 LIS Y L Pdolial JolS ok B 5 Jas 5586
i R Y]

oo Laals wad OB Llhdds, cwss o SleBle VBl Sias Job 4 4y Ol Jels sla Al
ASE XN /0 slackle 4 (IAA 5 NAA IBA) (e 50l g5 4 Jolid clile 20 MS oS Lms
aele V) o0 Il 4 (Kb bl 5 555 Ve 5 Gy dS glacisl ad waS Tl s 6 S Gl
3143 ¢ a3, ey B 31 da 4388 ¥ g wad B LaS sl Y05+ g ik (LSl eele A [ ol
ek B L JoosSU s pem 4 GialedT Gl st ol claoly Ala e s ) Job (oSile 5
s aladl 5 sai35 Y LIS 58 50 5 LSS YL Bulas JlS

LaSALS 5,18 5l
LSl i 5l it S duaa ) LLial L oS0 F B Y 5 5ia Bl ¥ B Y Jsb b slaSals
O eoSsla oslie b Bia ety 595 3 o] 4 oS b L 5 Wk s ki OT L
oy (S Lglae 4 Gupen 338,58 5153 5138 50 ¥ Jie g (ISl Jslae 5o BB Y e 4 ekt (Sl
@oaS 5 Blid (Sndy olad S L OIS e g5 5 wEly JEBIY Y Y peas s 4 wle 5 ¥y
a0 YOV slos o LaSALS g aal )3 YU e el Lol o oS b sl gy g5k (ESELB L s
G0 a8 S 5w a5 eSS O0Mw (sl el VP 55 Uk 5 GuS IS V0 58 Sad (G gaeles
S pale Ll 5t b st 45 LaalS 5 alail (ol 58 sLadols B i bl SIS (gulaad Lag) sl (il sy

Sy sl so id OE5le sl LSAlS 5 ud il Lol g, (g mod © s
Wad it GLK ¢ 5 edS ) 1) 1) pena s © ey 5 SpSKE b ) slaaasl sl

o oo S8 Gsed) b LapaSilie dwlise 5 SAS (oLl Hl5dla 5 Lo 5 Lasals audad (a3 ool Lo
ki alasl 70 Jlaal

oo g b

OL9y sl 4 3 addy glaoaiis s sl 9 GA3 lajlasi )

GFO77 (L, slatgaile, ol lale 5o wd; slasai€ auliis pla 5 GA3 [las (uiSes ) Joua
o8 oS 5 U8 S plads sait cadiy 0uiiS aalald glalasd (388 HLS o (aw IS bt aas e LS |
S s GA3 el V¥ Llas Gl Gpran s il oLt 1 o0 olddiny ciad slas GA3 Jslas

3lS ey Gl bl oL 1 (sobs_sine ML wald € e 45 0 (8/0V) 3 Lliie GV

ay


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

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1395.17.1.8.4 ]

GFO77 b o Gl S 51608 550 o iy 35Sl

GFOTT sy (ol ptiy Slaie 50wty (slasaii€ aalais plaw 9 GA3 Hlas (uiean =) Joua
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).
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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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