/]
{Ion
i
Saffron Agronomy & Technology f </ \
Vol. 4, No. 2, Summer 2016, P. 143-154 \_WN/
DOI: 10.22048/jsat.2016.17364 g ;,,r,‘.,:ufi',

Oy 69ld g ceelyy 4y i
VEY-10F o 1YA0 b oY olet oF al

(Crocus sativus L.) 3338 3 4 s g (31330 ¢ vl sl 9 ilieo 990 392 !

‘J..J" ad 0 }“63})3 s “"5)|.L¢.L° W o g oo gﬁe\.ﬂj}jé..,p ole

VWA LT ¥ 15y eyl

VWAF gV 8Ly b

LRV

Ol 3 il ol (2l 9 olaiBl SV g (o jiers Sl (S g gl slacdglie mie o5 Cunl sl 5 aLS o jae;

Agein) Olgeds & Al Slabad 8518 () 3)90 malitine il g mains B9y 93 jl odlatul b (b (dladed gy piST ddlllas

potine yif 9 i 2lj3l &1 bgiye (Sg0)9n Blie (glacLals L MS S e 4y (Jote s | g )5 51,8 o3lital )90

oiloyly an i 5l Jols gulis e olybe) Seded s (gl Hlosd cpype 48 Ve Sdods 7 +/VD 0ge> 1,15 jles 0 Jiie
IS Ll ao )y la 1Sl dunlie Dgd o JuSuis ¥ MO/ BAP oo )5 aiy oy st a8 30 L paiions (o550 (sloald

it breo oyt 9 4 SLE] s Sl am dtie S 3 mgllS 292 70 s 53 03l 350 slolas o osine gl il

M/ 1) NAA o5 cbale U MS Lo ;5 s, i oyt 05 45l Y Mg/ I BAP + Y mg/ | 2,4-D Lo _ugllS 5l

/N0 M/ NAA Ly MS Loy 5o o3lisl 3y50 (clalas s 45 313505 b lsy 550lss gyt 5l ool gl .05 adgs (/10

&> v Bl gl ban adeaalio Y Mg/ I BAP + 3 mg/ 12,4-D b j3 s b JSis g (Sjdles (gl jlass o i

Lo (Grilli Caiola, 2004) 53,5 oy oMes 5l 8 Jlo
sl e ol g bl > Al 5, ) ol—de
2 olyes; cuis (Winterhalter & Straubinger, 2000)
J5 3 29b e ploml g Lilwsl (iS50 (g i ¢l
bl eyl yml 33 9395 o W5 oyl ) 3 720/ Wi )l yae
Al LIy |y e 4y ao)d YL Ll 5
.(Mollafillabi & Shoorideh, 2009; Fernandes, 2004)
S &S bl 55 5 el (g ppmno S e (LS s
g Mk SS9 05 Sl g Mo sl i

2 90,5 ol as > Fr U YD o slod j3 olS pl gy o0

sl sl SB g il e g Jie

by cslddiad y9y0 iy (glaodiS palais Lg..\als olls’

dodlo
Iridaceae oslgl 5 ;I LS (Crocus sativus) -, ac;
Oladllas 5l a5e5 VO g i Voo dgd > aS 0l

Yero LNOr a4y olyaes 0,8 ol e oplis Su)b

L 9=y Ll B (b @lio 5 (5j)gliS Claios S50 ale Sl guie lutih )
@35 9 Ubigal liidos lajlas (lnl (65,988 ($59)9iSgm 00Stngsy b dumd
Ol b o55liS

e dend (Bl CiS Oliod (i «5j)sldS (GG Al olid) S Y
8539188 gy g ol g lojlw il (65)sliS (s5ol9iSInm 0uSingly
Olyel gt

S359Sg 08 imggy e dnd (il CutS Sl i (g IS 1y Y
Ol eddio (559U g9y g Uhjeel «linios lojlu ol (sjpgliS
(sebre1l4@yah00.COM : Jgiuo ot g—)


http://dx.doi.org/10.22048/jsat.2016.17364
http://www.sid.ir

ITAB (il F o)ladd F aler oyl pie s 6y9ld g sl arpdi  VFY

Sl (Sl (ljowsa ¥ mg/l BA + ¥ mg/l NAA
ol).o.av Y2 MS b S99y éjb ,_sl.tacﬁ.;q- L;E)’AJI? Ll 02L:8]
Sloj JolS azals .l 48,5 s YO MY/ GA; L
YaOMS L > 5 oJ)‘d._ﬂ? sla s &S cal s S
s>V slo> pYmg/l BA+Y mg/l NAA )l
aS cowloabyylis s gl aiilais S 108 ol 5 ol
&l <N mg/l 2,4-D ++/6 mg/l BAP o> MS Lo
2 IS Sl culie (Siloge i U
Y mg/l BAP +:/-0 mg/l NAA ol > MS Ly
oy s ) (Blazquez et al, 2004) cul ool 5l
485 )8 (i 2)90 el pid g eine 2153l <l yie
Yy mg/l BAP +\ mg/l 24-D L oly o2 MS Loy > .cul
Gl 00 ain bl oyl yee 5 s 0l550 (sl Lo o yias
mg/l BAP +:/Ya mg/l 2,4-D (g5l> MS Lo picren
Col 09— MLAA u])_o.c) pﬁ.m_w)& u;"))l—’ Lfl)—’ )
Sharafzadeh ) ¢s5 g5 g 0015 8, .(Yilderim, 2007)
+Y Mg/l 2,4-D 45 ool Lis (& Khoshkhooy, 2004
&= VVAMO/I NAA ¢ a LS5 ¢l </a mg/ | BA
cdale i b o )0 al piren (Cul Cuslio d gy A

Slosds ey, Y mg/l BA +Y mg/l 2,4-D g4 MS
e gy Il blay flaej cooal g (55)) 4 4295 L
Gl 3 o] S @)y & (oS s (2l b 5 o (ixio
Al 4l ol yanay gae B ol Jlnsl Wlg e O oS
2 Jomaze (il 039381 (b))l 9 olyde ) CulS sl o8 e
e 9935 50 gl (=hj SV aze Il b aolie
ol 1dg g 4l pelandl ol 4 pg slacs)std 5l (g8
iS5 a8 lon] il 039 Sie sogr LI Bites

15 95 oo ol ol Jlo 3 o ool 1 e

wlio 3y Slos 3l byd o jl o YYWor U AYee o elas)l
(Behnia, 2008; Sepaskhah et al., 2009 ) cul ;95 5
Gl Bl (g g Al 2z (S Gy wliiolS s 5l
G55 Loty losc (55 b ojlay s il ) 4 bl &
S AU F as o il bl e e olo Y-0 s 4 S
S9-dise @l S5y o S YUY 5 il gex (Sgw
deg Cleay olyaej a8 55,0 (Salopek-sondi, 2004)
oluS yasl OT olitie 5 Lol 456 gbedsls
009 955w T dlge (il yiae SOy Jgtus (g S K)3)5
dlie ol s g s Jsime JUL3L 5 oib Jgte
Olgeds mid la oyl 5l olyac; (Omidi et al., 2009)
3 g b (o3 )3 Gizen dalis )3 STy 5 ile S
S35 (g ilen (i ST e SYM
(ol ot 0dne SYMLS] (0S5 Geds by el e300
g Ol (o g (Sasee) Erw b 02 (030 SR>
Abdullaev, 2002; Bathaei & )cwlodgs odli ul
.(Mousavi, 2010
sl sbml Gy 5l ol iS5 5 039 e dngla i olis
Ghalavand & )», .5 o &jso pdloolS 3l pos
545,95 yb 5l ol D90 9y o) 31 (Mazaheri, 2000
il Bl ciS glayhgy aaly (nl 3 s See
sloml g olie; slj 1S5 ol (S5 v sl ) s®
S oo o8l i lon Jelse Sl )l (sloasy
modd aSll e ) cdl culS diej )d (aaxie gla yimg
x> 4> (Sharma et al., 2008) | ,Lsan 4 bo,Ls .cunl
VA slou) g odly )1y 8 adllas 550 |y oylyae 5 euins (ol550
il 3 S e ¥ ggls V2MS L 3 1) a3Ls yo 5l an,
5 oo o3, s S 351 2 5 5,5 A SBA
ly Sslogw oljop> (Karamian et al., 2004) ,Ken


http://www.sid.ir

VPO glihe aly iS5 g (2155 «pllS G ilizko glagyg0 590 51

byly & d)ﬁié‘*? 5 dlolBM, diges ;I KSRV
ole ¥ oty adiges chual g LA 03d CuiS (gladinds (9,0
o 035 0313)ly 8 0 Kl a s 3 ¥ slod o oy

S heud
03,8 s |y ay SBlbl sladiwg lal bdiged Jsacds gly
Lo gl b was ool 3 gyls ol ;5 adds Yo Codeds g
@58 il (glalas Gupo 29 o 3l of (b
8 okl 3)90 maw )l g0 9 bl 09 IS Jols
Ao T Ly e auw jliaY 29m 5 oty () Jgiz) 28,5
A g 0 panndl S8 Olalad @y 000> guisinds s yiawl

UL Mol cla gy bwg o el Slusgas deum0
S Ll 5 dgut 30 il ) el gy SdIS
=) xS0 Gl 9009 opl bume 13 2155k 9 9509 o)
e sla Sl sbul 4 Slg e &5 Wil oo e g oF S
CdS JSTgy dd peioed g e oS Q’..‘ C)Lol d‘)—.’
4td 9 5 Sleeg] ;iS5 g olie) pilol jdlaled; il
Joame 4 algn S a gl sldls o &S s by,

ol Hlaide 5

LS ol g
Bdgr oy coas Limgh cpl j0 odlatul dy9e (2LS 6dle
it b Jad 3 (9B (i pd 98y el Gl I &S

Ol (digeiz; (Jeaead sl oMl 3,90 ol - Jgaa
Table 1- Sterilization treatment for saffron explants
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Table 2- Hormon treatments for regeneration of saffron
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@23, P92 jled
Number Hormon treatment
1 MS + 1mg/l BAP
2 MS + 2mg/l BAP
3 MS + 3mg/l BAP
4 MS + 1mg/l BAP + 1mg/l 2,4-D
5 MS + 2mg/l BAP + 1mg/l 2,4-D
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Table 3- Hormon treatments for callus induction of
saffron explants

3, P99 o
Number Hormon treatment
1 MS + 0.5mg/l BAP + 2mg/l 2,4-D

2 MS + 1mg/l BAP + 0.25mg/l 2,4-D
3 MS + 2mg/l BAP + 1mg/l 2,4-D
4 MS + 2mg/l BAP

5 MS + 3mg/l BAP
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Table 4- Hormon treatments for embryo development and
germination of saffron

L)) 9092 slen
Number  Hormon treatment
1 MS + -/vo mg/l NAA

2 MS + -/va mg/l NAA
3 MS + - /o mg/l NAA
4 MS + -/o mg/l BAP
5
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MS + 2mg/l BAP
MS + 3mg/l BAP
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Figure 1- Comparison of mean value for infection percentage
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Figure 2- Comparison of mean value for direct regeneration
1(MS + 1mg/l BAP), 2 (MS + 2mg/l BAP), 3 (MS + 3mg/l BAP), 4 (MS + 1mg/l BAP + 1mg/l 2,4-D), 5( MS + 2mg/lI BAP + 1mg/I
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Figure 3 - Corm formation through direct regeneration: a) germination of corm explant b) bud growth and corm formation
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Figure 4- Comparison of mean value for callus induction
1 (MS + 0.5mg/l BAP + 2mg/l 2,4-D) , 2 (MS + 1mg/l BAP + 0.25mg/I 2,4-D), 3 ( MS + 2mg/l BAP + 1mg/I 2,4-D), 4( MS
+2mg/l BAP), 5 (MS + 3mg/l BAP)
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Figure 5- Comparison of mean value for embryo formation
1 (MS + -/xo mg/l NAA), 2 (MS + -/ya mg/l NAA), 3 (MS + -/o mg/l NAA), 4 (MS + -/o mg/l BAP), 5 (MS + 2mg/l BAP), 6 (MS +
3mg/l BAP)
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Figure 6- Cormlet formation through indirect regeneration: a) callus induction, b) embryo formation, ¢) embryo
germination, d) cormlet formation and e) corm formation and propagation
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Abstract

Saffron (Crocus sativus; Iridaceae) is an important economic and medicinal crop in Iran. The
saffron that is an herbaceous triploid geophyte is used mainly as a source of secondary metabolites
having aromatic and medicinal value. The plant develops annually from buds on the mother corm —
i.e. a thickened stem - which acts as a resting, perennating storage organ. In this research in vitro
propagation of Crocus sativus through direct and indirect methods has been studied. Corm slices as
explants were sterilized and transferred to MS media with different concentrations of plant growth
regulators. The results showed that use of HgCl, 0.15% for 20 minutes is the best treatment for
sterilization. The results of ANOVA of direct regeneration indicated that the most corm formation was
observed in 2 mg/l BAP. Maximum callus induction was achieved on MS supplemented with 1 mg/I
2,4-D + 2 mg/l BAP. As results indicate the most number of embryos were obtained in MS medium
containing 0.15 mg/ | NAA. Also this medium was suitable for germination of embryo. Corm
formation was only observed in MS supplemented withl mg/l 2, 4-D + 2 mg/l BAP in the indirect
method. The corm was transferred to JF pot for adaptation and then it was transferred to the pot and
soil for growing.

Keywords: growth regulators, embryo, in vitro
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