[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1380.5.2.3.0 ]

\WhAe DL/ pg3 o jlad [ pomy dlor] punb mlian 5 (55,5158 0555 5 pslo

29340 Sl Kasas 51l gl SS,6 U1 g 9 51 65l a0 IS 4 5

Yw:“’)f’u*‘.ﬂ-’ \‘;Léj’-‘::*" g ‘\‘;‘-".J};g’f‘-‘s La,

oJ.,'.ig-
2oL sKass (196500 5 Lol o g e 201) Lo guils SRS PG Sl iz i s 5 8 sl 1 510 OLS 4 51
b S ilise (g M e Mgz 55y Syl el B i lon 4 SKd SLLS
2,3 ¢HYO5 LYY pily od 7 4 MS oS Loma (55, cloly (g 5 S o] ) 93 51 Kasid o gl i il 51 o i

2 loeiz ad) U el sla o (55, 55 gon 035 0diti 45k SWKasiT gy %F 0 /0 LE 2l 03, 51 MT i boome
B y3.35 %90 5 oM od f 4 MTHGAAME oS Jama (5, bl (g 5 55 o201 M gi (50 pim g izt
Ol o ‘UfJ:' 39 alo e J’bwg&ﬁ) oy S wg‘j’&ﬁj JJ; R0 Py ch"):de-ﬁwaT'l‘GA‘.'i'ADE'i-ME euis
2 rles sl I 59y 360201 5 Ll g pU )] slailyr Ligy OpajTl o0 oSl Ao o ok 3 T3, ply 33 pS40 100 o
3K etalie (5 gy SLSE 53 [y 5 55 lomt 40 (S5l 2 s oo ¥ (S s 5 51 50

Sasi (2o bl LKty cle guila [Ki)b dlim 5 (6l 1548 slac]l;

dadlo
el 0ile (B 5 5 STk il wros sl 515l 093 0 T el S m 5555 pr Jolwo 3 S

R A PEWFC P AP IR S [ POV (FOPJUP RN (R 0 WIS (W9 0 T YRRy
s d_>_-;! ,.L.';';L:j ua:.&g;.'a' J{G L;JL., 4 LS)L":‘.'.’ VJ_}\S (i 4*13\5&“}9} QT(*B)‘ JT‘LA‘)...JL» L;J)U (\) .U‘a.)ﬁ

SIS Oy 5 ol s s Bad oI wly e 4 Obal 5 Jle Ve 330 557158 e 50U g

ORS oK st (5328158 p e 0usiiils o SLEL Hlalzal )

3. Citrus unshiu Marce (Satsuma) FER- UK SURCHE NS DU SRR W PSP
4. Ishikawa 5. Sugiyama 6. Myogawa 7. Poncirus trifoliata 1. Raf.
YV


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.2.3.0
https://jcpp.iut.ac.ir/article-1-159-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1380.5.2.3.0 ]

VWAe S/ g3 o)l [ oy s/ pamb a5 (55,5135 0553 5 psle

(OVF) sl ol 3058
(S n Dl b o 023 izie S35 4 L
3 bl S50 il o) Ol s 51 (g3lsS o35,
3 6ol Sl s 52 5 (5lany 4y S50 O
330 e Jlazml 5 esslo oah 4 LS e 55w el
S e} 51 015, 5LaS Jlinad s 4 5 528 Ciliee b5
O3y OLS & plicaws sl Saags ol 55500 e sasla
033 Ll o g 5 198 g 58 o2l 55 eI 5 s s
g 0352 5o o 4w 55 L e B)l5S ol 55 e
S5 e LU L Sess wiS Gy b (@8 5,L)
0l 5 Seds ilubdar (gl Obe) o 2g e O s
S gla hame o gl (208 e pusle K550 o))
o el e dnir IS5 5 K 3l sl
0ol K58 5 OIS s O JUil s 5 Lozl S L
OB oy 2550 0358 rs s O b $ly bzl

b S

ba gy g0l
5Ll s Ao B Glazin VP 9 A sl (slae e
sl Sie Kan S bogusln S50 51418 )
s 4 Glate (ol wdiga FL S s gy g 0 Solew
GLU s Kaso g3luli (gl oo 5 ang Olbndiens
oSl 0dd BBy Jgloee b 4B Vo e g )b (5l pe
3 (S5 Al Jy sl 2 g8 55 50 ko yn Yo Ble 4 gslaw
L ool g o sl ST 2o 53 50

(e b Sas wila 5586,8 lad OLSS
2 528 5 8T G5 S g o o)l ey ol o clanlen 5
ciS gln oo ocdy SLSas ciS sl a o s
MT+ \mgl  GA, (\WMT  (\#)MS
(\\) MT + \mgl GA.+ 0-o mgl ME
MT + \mg/l GA. + f.mgl ADE + 0c.mgl ME

O3k OlS ag 5 ol el 5y g L) ghls Lo sl
s a5 Sl ealzal b s s

iS558 5l el b puior bl (e b
b ebe a3y and 5 e O OLLS W 5 OISl (il
3 abosr (YF 318 AR) 33lu s pd Ol LSy
S ye et Ul 3 5550 GaSass L ghes 55 2L,
03l53 (ol gt Lel il 0dd (B8 ol 3 5 0
2y e o yd DS e Sl Koo 5 et 2o

o ol (VI MT S Jama (535, Lo yos plicnr
85 3 M DS Jad 3 Ghalsm an oo OLES dal 5 58
RYRE J,_.JE o g Kl e ady S u.aLSnL«
S e 52 05 s 0o e Ol 4y (ME) o o)l
LS ye Uyl 51 (golns 5o o shon 38 L ol S
b 3 sdr b A ST 0) el 03 S5
s (ST ghediSemilas Sy clel o (658 5
N oSsnle 5 ST Olajan OB juze (1) US o Jogud |y
xS oS 5 BA i or Wl 65 b
b o JoRi5 deeys Jy S oo i e ) aliorr
e 3 esliad LSl 51 5 53 (A 5 V) dims o SalS
JeS5 55 (GAY) Sy ol oS S lile 5 ) 00 gl
NS e demd oy clale Jy sy bt oo
oLl ly phoma LAS (YT 59) &8 o (S sk b
S5 1y OF (38 L olan b ¢ g5 &1 J g puulS 5 o3 g
(0 5F) Ll oo

oo e wils olST gla Sas 51 e O
(Vo) JS il g 3l o lhr (SSazs «(0) ol
4l b 5L 5 ((10) edpy Sloe gue 5 5)L0 laSass
«(F) Bl s kiz O3 oS plaamalS Gk 5 J5 Sy
JolSS sz ciS 3 il ol b sl sl 35158
Al 35 gy o (e diar Ol J36 1)) anils
2B T o 55 2l iS5 s (00) 40 K

1. Malt extract

YA


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.2.3.0
https://jcpp.iut.ac.ir/article-1-159-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1380.5.2.3.0 ]

23,66 GSasS 5h o guilan K556 0651 g5 51 s le SO a5

Sledd i lacads sl e n s 3 ole ASlp o0
S S oy 43im 03 () JKE) s ke b (slas goe
S Fyge 2 dinF Al pliE gl Jaoes 51 S mn (555
o Slazan V8 (glao gun Slodd o laSass Jiail 4o
A ) S50l Ol (V) 5 olisyl LB s Vo
0 gus) Slazia \F (glao gn SlaSass 1 (mdu ) i
e il Cille 0 S 38 (10) 5y 42l b (ke
oo () bl JG 1y 5 (7) ol il Uy s
il e s L) 4l g ('.;!L' o500 5 Juol glaSKases
65 18U il 5 Ll s S e P55 S
Olod e 0 03,51 U 53 68)ler S la aoes
S ol 035 55 55 s 00 35 on ealiie J gk y3 4S5 S
32 Y0 9 YN plp MS ciS hos g5, L 2 g
S hame (69, 1518 okl 05 L Sasd 34l Olee
Loy or g 05 S Saiss sl 03 Aoy ¥ o /0 1, MT
Gl pde L 158 sra 03, 0028005 55450 gor MT Loes (3,
kS gy coalisad 3 50 oS glodamn (635 55
S O ol g Ll g 035 90 0 o |y g sliza
IMTHME uiS gla o s (59; pL5 1 dan G540l 5o
S S Kass Syl &S b 004 e MT+GA,
s ME (g p2en MT S b (55, OS50 061 5
55 MT+ vo mgll GAL Laoes (10) conl 0 L3155
(Vo) Ad osls Lasds $5e 538l sl
V8 lao e 3 ool 5 5)L0 e Sss G54l s dao o
3 coslial 3, 50 <3S (gla Jamma 3 oyl 3 Ky a glazin
22 05L0 b Seds S ol s gy gla i sl
il 035 e Sl 5 Ska b 4 g iz Ciliies o))
Ioled co gy e ade YA Ll o g 51 5 50 YO IS
P SadS a5l sy lagie b (Y JS8) 38
3 bl Iy Kaso o 5lode ¥o B YO o Kos L5058
Oad M 3l 5 Wi () ol 0 35158 J b 2Kesl

S s a5 o g Sogline Ady Cand y 55 iS5

Y4

olge S E 54y x5 L (Yo )MS + ¥mg/l NAA 5 (1Y)
2 2hiE gls Jloee any il s 5515 ealizad 5 50 aLS
50k 6l O 4 58T p 8V o s 5 oy pH=0/VE S /)
Aot 518 Bl aomyn VYN (gles 43 4d s Yo Sode
V8 9 A Lo ge 35900 Kades sie Fo slias s S
& 2 15l 5 Ll o g g8 pn o) S50 (Glacin
MT (MS =S s lezr 855 Syaske 4o Gla s
Celw VP o g s kol 5 s MT+GA,. y MT+ME
4 VPV glad s (S Aee 5 s b pliay,
o eSS sl

Sl gl o)) sl SUss 554l g sy
in 03 5L (sla Kads iy 3 ol slair 3 S
S b iy ol bl 8 sl S
5 s L (651455 ol 53 (5 5 Jizie MT+GAL+ME
e s R
ol 53 K5 ola 33 6l 5 Jlisl MT+GA, +ADE+ME
Sl iy Jaylpd cadom o 0l 65ty 5 (6510 i Jaome
boen 4 (S50 Al ye 53) hagealS s GLuSy pB) ann
2L aldy) celuf kb 5o 5 asl Jasl MS s
D433 5 5SS I V000 gAoe (555 s sleg

O S A0 bl slos wmal Sazia a3l
Jae ol ple g (3l 0 g2 LS el
A 5 ladles 5 ol (SaSW gy cols a3 uy L 50S
Sadlg ) (ol Ll I8 s Ll o g Sl F) 0l
033 d s 5 38 DS o Ol s 5o 3l 0 4ngi (Y S
oY S sl Gy B 5 s Sole e S

ROU 3 R 3 EYPVIN W UM

Cou g gl

290bL L Sess els

sladles Lol s 5l ol o) Glager
0332 63l b and Ladlg 48l aules e A 5 S 5


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.2.3.0
https://jcpp.iut.ac.ir/article-1-159-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1380.5.2.3.0 ]

VWAo DG/ p33 0 jlad [ pony ] panb a5 (55,5088 055 5 p5le

C..isgsh.h?uw:fs_)‘jh.iif&‘m V7 slee g J‘\’JJJHBLSL“MJJG‘J’.MJ"\ Jau>

MT+GA. MT+ME MT MS uf" LU el 5l
o 0 fo /D \ 158 sl
. o . \ Ll (o g
o o o o 58 e

o g (P9 ) JolsS 5T oo 03 518 ol 63,
(53 20 Sandy rer Al (P K2) 3 5ad 4y SIS
sl S Glaca (V JKE) Ay S alde Ll o g
I 55 3 ey (MT+GA+ADE+ME i8S baes (g3,
YO Ll (or g 035 5 hoyn 00 S 2l 03,) S
sy 5T By ya5 (lagd) 3y alom o o ST 53 (e
lrazealS 55 calg 5o (A JK5) Wals OLES | iy
s S Jame MS S bases 4y Sy 50 o ye o
05 AE 5 LS a5 bagalS as; Cands
A s S Ao 55 DAL anslie 5 SN 0e e
Ay opllae Cumds 50 S ol Al (8 JS2) 5
A edys WSy) Yeoo s Ly Jl, slaazals
(Y1) oSsd Yooo b zaS lacas S J= s «(5)
0331 Joe LS 0 o)l padms 53 baazealS A 5o 50
el 53 118 Ll o3y cla guilos 35 e 2 3l e
Olas ot b Ja s U |y (65850 o 2 i, Jorl e
el lgzr slaws Ll o g A3, XS 035 5 5 @l
Gy oS gla haee dail ialedl ol 5o A3 4
Ay (gamealS 035l 3l 5 s b 158 5
Ay 5

ool Sl (o g U1 51 Juol (gl Bl o 5 g 51 e
o350 s dbs pedhs (N (S5l Jol sadlg 65, 151
ol i 55 g g3 (Silon 4o S5 OLLS 03
e 035 oy 40 a5 L 3 g e ol 0 S
S0 yn3l (Ul 3 s 5 D) 300 53 ¢ i 23 S b
| 2SO go Jool sadlg s, G558

adalie e 5;3 Gaguior Oy g & 55 5 0SB 00 S
Sl (bl ol gl b cplie 5 (¥ JK8) Has
Sl o badly U 5 5,L0 lacleds wliS 5l oé g0
3 o3ty admpe 53 (V) 59 5 n S 3 HS 5
MS S bmes (55, 158 il 05, S Sass %70

(f JS2) a5 IS

Dy cis

Ay 3 Jeol s g5 i Voo e 4S5 oK
e g oy B0 5 LS Q_.:;‘\' =33 00,80 BlaSKass
slaciS e jhecilS azin Vo 5l bl o o o3
MT+GA3+ME Lo s s MT+GA.MT+ME MT
L g F e
3o Yo aldad gad pmmaw 55 05 A, 140 5 LAY Olyee
S b s (695 L o g 5 15LS sl o5y
(O JS8) w8 8,515 a0y 90 MT+GA+ADE+ME
a5l yas ;3 ME 5 GAL S5 28 500 sl
JeSi5 s ME 5 GA; ol jas ADE 555 55 5 oor
(VONY) Sl 0 b adsh a5 WS,

Ol s 5 azealS oSt
g4l 505 b5 (s po Vo) i 1 ¥ Leby o o 035 3]
o Vo 1518 gl 035 534S 350 3 cdin i Sy M 5
22 g BB S ey Sy A 5 Al e 4 (a3 00)
ﬁLd‘jlr;‘hO:L?M)afo ;,»daﬁwlrs)yws
O A g 0 ada; shls (V 5 7 gla JS5) asls | asily


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.2.3.0
https://jcpp.iut.ac.ir/article-1-159-en.html

o

e
-

fe =~

=
=

S

=

.

g

b (K556 06,1 s g S 5 ,le slaiglS

o

IR AOPINE ST SN

(v F.br. %k{bﬁg_v*uqé\q‘ﬁw_ ﬂ.mb.w.v otqgrmf%onvh &L_FT,«YQ#D CALV-% L.ﬂ..h.

[ £T-90-920z uo JrJe'nrddof wouy papeojumoq ]

g/m Cc.f

,outtm..bﬁrm{h?vt..

3

[0€'2'5°08ET'£TG8TS2Z T'TO0T 02 :HOA |


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.2.3.0
https://jcpp.iut.ac.ir/article-1-159-en.html

Ao/ gk ba 5 55,0WE5 055 5 o5t

e

U/fj.)GJLMz/

\‘“A" C}t.w

5

Kb

=

=

s
e =

o

=

=

=

5

&

e
A

Ay

s

[ £T-90-920z uo JrJe'nrddof wouy papeojumoq ]

NFICES

e

o

7

e

S

e

ada

S

i

N0
ﬁi
S

i

3

S

FV-_\lo B r“)\hqb

e

et
s
-

-

s

e
i

S ot
.

-

S

Soo o
=

e

otﬂuﬂug.p*rrfvrhg%ﬂ?

[0€'2'5°08ET'£TG8TS2Z T'TO0T 02 :HOA |


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.2.3.0
https://jcpp.iut.ac.ir/article-1-159-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

20.1001.1.22518517.1380.5.2.3.0]

[ DOR

29580 SeSast I e guiles (5,6 061 us s 3l 55l OS5

¢

—c

.

o

£
%,
d

CkalkasX

5‘1(‘5(

e (e

®

N+AAV+VD+ LN

Y'Y

98 R
SRR
s

8



https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.2.3.0
https://jcpp.iut.ac.ir/article-1-159-en.html

Wor/ gk 1alin 5 (55,5158 053 5 psle

¢

U/fJJeJu/

‘YA [J\:.....:

S

o 7
7 .
. :

.

=
e
=

o
.

e

w&«%ﬂw

-

a,,@s
.

o

-

S

Y'Y

S

o

gy A f ot s ads) SIS K5 LS il 035 55 i Ay A S Ay el fw& ST 8 L oy SRt

o b ady Sy 1SS

[ £T-90-920¢ Uo 11-Fenrddof wouy papeojumoq ] [0€'2'5°08ET'£TG8TS2Z T TO0T 02 :HOA |


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.2.3.0
https://jcpp.iut.ac.ir/article-1-159-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1380.5.2.3.0 ]

Lot ezt bgaitn KLU PGt ron e SLOAS a5

S SlaazealS . LSS N000 gAe o L4 Dud g5 o MS ;,.i‘.SJaquada\Séud.gm\:f.‘\ J&s
RGP X PP W R S R S I P A LT ST e

dns 5t (G580 S s .»)f‘;.a Lg)bi.»\?_..u oNS 6)1)3.»\?~u
Db ge 335 5 5 S LS e Dlides IS ARl gy Ohlael 5l b cnl ll 430
e@‘)ﬂjkfﬁ»@j@j‘@;a%dcﬁmﬁ%

oslaad ) 50 e\,.w

.@SQL@J,)A{ C)Lal tnnn o Ol 50 LS o LolSS o A0 (g ¢ goupl ) N
I 5do o 655 90 a5 gl 5 il ¢ s Geka S APVY L e e 6 5 5 (s s Y
XVE-YPV (TYA Ol (655008 p ke aloen Lo poilin K550 5 J sl 55l

3. Ben-Hayyim, G. and Y. Goffer. 1989. Plantlet regeneration from a NaCl-selected salt-tolerant callus
culture of Shamouti orange (Citrus sinensis L. Osbeck). Plant Cell Rep. 7: 680-683.

4. Ben-Hayyim, G. and H. Neumann. 1983. Stimulatory effect of glycerol on growth and somatic
embryogenesis in Citrus callus culture. Z. Pflanzenphysiol. 110: 331-337.

5. Deng, Z. A, W. C. Zhang and S. Y. Wan. 1990. High frequency of somatic embryogenesis and plant
regeneration from nucellar calli and protoplasts in Cirrus. Acta. Biol. Exp. Sinica. 23: 135-143. |

6. Fotouhi Ghazvini, R. 1996. Tissue Culture and Frost Tolerance Studies in Citrus spp. Ph.D. Thesis., Univ.
of Salford, UK.

7. Fotouhi Ghazvini, R. and T. A. Villiers. 1995. Factors affecting the formation of embryogenic callus and
embryogenesis from undeveloped ovules of Valencia and Washington Navel orange. Congress On In
Vitro Biology, May 20-24, 1995, Denver, Ca., USA.

Yo


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.2.3.0
https://jcpp.iut.ac.ir/article-1-159-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1380.5.2.3.0 ]

\YAe D\L..:.U'/ f‘géoJLq_f‘a/ r:'d.!..\lq-/ﬁé:ct.cj ‘SJJJL"&SD‘,&;J(‘}‘P

8. Gmitter, F. G. and G. A. Moore. 1986. Plant regeneration from undeveloped ovules and embryogenic calli

of Citrus: Embryo production, germination, and plant survival. Plant Cell Tissue and Organ Culture 6:
139-147.

9. Hidaka, T. and I Kajiura. 1988." Plantlet differentiation from callus protoplasts induced from Cirrus

10.

11

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

embryos. Sci. Hort. 34: 85-92.

Kobayashi, S., H. Ushimya and I. Ikeda. 1983. Plant regeneration from "Trovita" orange protoplast. Jap. J.
Breed. 33(2): 119-122.

Kochba, J., P. Spiegel-Roy and H. Safran. 1972. Adventive plants from ovules and nuceli in Citrus. Planta
(Berl.) 106: 237-245.

Kunitake, H., H. Kagami and M. Masahiro. 1991. Somatic embryogenesis and plant regeneration from
protoplasts of Satsuma mandarin (Citrus unshiu). Sci. Hort. 47: 27-33.

Ling Jing, T., N. Nobumasa and M. Iwamasa. 1989. Plant regeneration from protoplasts of calamondin
(Citrus madurensis); Sci.AHort. 40: 325-333.

Litz, R. E. and V. S. Jaiswal. 1991. Micropropagaﬁbn of tropical and subtropical fruits. pp. 247-263. In: P.
C. Debergh and R. H. Zimmerman (Eds.), Micropropagation Technolbgy and Application. Kluwer
Academic, Netherlands. v - '

Moore, G. A. 1985. Factors affecting in vitro embryogenesis from undeveloped ovules of mature Citrus
fruits. J. Am. Soc. Hort. Sci, 110: 66-70.

Murashige, T. and F. A. Skoog. 1962. Revised medium for rapid growth and bioassays with tobacco tissue
cultures. Physiol. Plant. 15: 473-497.

Murashige, T. and D. P. H. Tucker. 1969. Growth factor requirements of Cirrus tissue culture. Proc. 1st
Int. Citrus Symp. 3: 1155-1161.

Navarro, L. 1988. Application of shoot-tip grafting in vitro to woody species. Acta Hort. 227: 43-55.

Navarro, L. 1990. Shoot-tip grafting in vifro of woody species and its influence on plant age. In: R.
Rodriguez, T. R. Sanchez and D. Durzan {Eds.), NATO ASI Series A 186: 117-123.

Sim, G. E., C. J. Goh and C. S. Loh. 1989. Micropropagation of Citrus mittis Blanco, multiple bud
formation from shoot and root explants in the presence of 6-benzylamino purine. Plant Sci. 59:
203-210.

Spiegel-Roy, P. and A. Vardi. 1984. Citrus. pp. 255-272. In: P. V. Ammirato, D. A. Evans, W. R. Sharp
and Y. Yamada (Eds.), Handbook of Plant Cell Culture. Vol. 3, Collier Macmillan, London.

Starrantino, A. and F. Russo. 1980. Seedlings from undeveloped ovules of ripe fruits of polyembryonic
Citrus cultivars. Hort. Sci. 15: 269-297.

Torres, K. C. 1989. Tissue Culture Techniques for Horticultural Crops. Van Nostrand Reinhold, New
York.

Yy


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.2.3.0
https://jcpp.iut.ac.ir/article-1-159-en.html
http://www.tcpdf.org

