Iranian Journal of Field Crop Science el el - bls
Vol 47, No 4, Winter 2017 (701-707) o "c’f o P"h
DOI: 10.22059/ijfcs.2017.126609.653888 (VA=Y Y () WWAO (lie oF 6Ll FV )00

O3 R8T (Saes 590 50 A6 SBOL Y 3l maiiun (S (2150035

F o 389" 13351 e e T anlie Lo skemo (501 0 Sloges
:.)"'H.J' BK—:—?‘.} Lé})jus SM'J c-L.:J‘ wu)ts &L.ﬂ 6}%.3'.} 3 Jli.)\:.w‘ g.\ai'l)' qu‘s ‘5‘,"&:‘3‘3 £ ) Y
LSl S 3 (53531 Sliiond o S plae ¢ leils ¥

OFRO/N/TY 15 pdy fra,l = VWRE/E/Y 1ol s o)

oS>

2
HLL (sladb s, 31 s (Somatic embryogenesis) ik ol3(oe) Obsy » AL A5, slaedus olas Ab iags ol o
SO, (238 3 oy sl cpd A gy oS 21556 sl (F 5 5 S 53D O KT St el ) Ses 5 o
b Jold 2150bs) s 4 Gpaedd 5 e HUL LOLs, N eslinul S gein; Ol g JLiBles 5 51 s 555 05 JLU
23 e ke ¥ 5 e 355 BA) Ad) (claaniS s Ssliie Dles 5 500k il s ¢SV Ye By (slapmeliss 5 MS Bl oS
A s o Sk \ 5 Y mh g3 33 24D 5 b s oS ke \ 5 00 ) mha a5 24D L NAA b S5 s 2
) oimen 5 Gsnrsn i GaS 55 S 0 o oS 313 OLE G8byls B Sl edslcass s Las i (olee
Vo ol e )3 Ldigedn) CunS 5l e Say 00 S LaOL) Getest )0s gy ol pme SN ale s cnl Jolae
S555 53 2 03 Sk $BOby, 25 S (I wy lawly s Al e Sl Op (N sdalie 5,80 2 55 0 8 e

MG ,hlb ‘5):«1:4. C,-Ffwl.g'/*o mg/l NAA}\' mg/l BA 6}\’1&:;‘AJ:¢?&MQ)}JQ Q‘:)fat:]

(UL 0Ly ik Ol Ol KT sl 555 ¢ 2155k (oM™ Sl ilg

Direct somatic embryogenesis from immature embryos of sunflower hybrids
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ABSTRACT

In the present study, the effect of plant growth regulators on direct somatic embryogenesis and plant regeneration of
two Iranian sunflower hybrids (Azargol and Farrokh) were examined. After the flowering, immature embryos ten day
after pollination were used as explants. Immature embryos were surface sterilized and subsequently transferred to
embryogenesis medium containing MS medium elements and Bs vitamins, 120 g/l sucrose and different combinations
of plant growth regulators (BA in two levels,1 and 2 mg/l in combination with NAA or 2,4-D in three levels 0.1, 0.25
and 1 mg/l and 2,4-D in two levels, 0.33 and 1 mg/l. Analysis of variance showed significant differences between
hybrids, hormones and hybridsxhormones interaction. The somatic embryos were first observed 10 days after culture
on medium containing 120 g/l sucrose and a callus intermediate was not formed. Somatic embryos of two sunflower
hybrids directly obtained on a medium supplemented with 2 mg/l BA and 0.25 mg/l NAA with more number and
speed.

Kaywords: Immature embryos, regeneration, somatic embryogenesis, sunflower hybrids.

* Corresponding author E-mail: azimi@znu.ac.ir Tel: +98 912 542 3112


http://www.sid.ir

YYAD ol oF 5,Les FY 6,50 )l pl ey lS pole vy

FSias g W@l gl 5Los e olge Rudzs o (2001)
Ol Sl ML Sl slapls, 5 G slagls,
# L @hobsy Olee crrde 9 WS G )
yod 50 p8 YV LY. Gamborg &b e
55101 b slagbg, BT asys VB /A e,
o TY B YA les o (+/O-Y MM) 5 SmsS
o S gy, 45 oyl Cussdy ugrads
4 0d, slheaiS e e lase 4y
33,5 oy dnng azealS

ety J5e o Jule &, (2011) Aurori
28905 (swyp |y QR o Sy 2l30kss 9
b5 5 o il lahde b syl
5 lize slacaS| 56 5 ik 9y Sgein,
Sx @hobsy s 1 598l Silite glacdile
ol Gialesl cpl 5l sdelcwsdy gl 0,5 ow)p
b slaglgy 5l ssnlawsay Sy, jeme as ol
Ot 9 485l 2155k sl e Sl 004l
¢ Dicamba 5 2,4-D jsa> 0 oliobs, ol
HLL slaylis; g9, (2o, VW) Yl o o L 55,50
w23 e & ag Sea Yo BT

hobsy LB yews S (2005) Desai et al.
loaskd jloslanal b oS addgi (g et
5 Lol wis S wll SKag e | @l 8T US
) 5 S e 10 ol> MS Lames 1 | Ladigas
oS ke 1+ S il 8 o ea VIO NAA
g W05 i 9,5l weys By alisls 1 e
eSle b oy OF s50m) (G ity e
0,5 IS ) (Wgedn, 2 5 oy St
a JEEI 5 e s S atin oz (b lagks,
Wl wda Sy (b ogey90 He MS CuiS Lo
A, g Jiie a4 cabady LS W
YL slecdale aail S Lylys o Jby
Sl ol ssbar el Sypeal g 5,50
<o Clitoria ternatea o9,ls oLS o 1, oli0bs,
beme 30 @lioksy Gl oride A 5 G
Y mg/l ABA 5 -/Y mg/l NAA .Y mg/l BA 4>
.(Kumar & Thomas, 2012) o csaliwe

Olee 9 08y SlosisSpplas Coenl & a9 b

-

doAdo

oz 5 9y OLLS iiete 5l (S plo, Sl
ol oz il po G CtS (b7 (sl e
= e Sl Shy B oo, (S
31 eslazwl (Honda et al., 2005) <l (55,8
el Gl (5996S0m) s sldcam; slagts,
@ ks aber I il sl Jele Alwgar olS (nl
Gloguyp gt o5 a5 l5k Sble S
Sujathata & ) cewl ouls Sgaome sl Sy Jla!
sl g Lyls o (Prabacaran, 2001
L (Azadi et al, 2002) oliplal by, 9o @
@ronner et al, 1993) ' Su oli(oe) obs,
|, oo, Slsl slhamals ke lacdl ol o
25 ik

oS @il sln oallae P9y S 2Dk,
S Og g 005 dilex Slula G slapls, ool
ey S oo azalS adgs (0,5 jloasy, Ao o
2 N @hobyy W Gly cwle lulpb oS
odas by join walie slagd) o b iz daaiss
slobize 5 Lulyd ooy 5 b 5 g9el &L 5
SlooasS o i gl 5 g5 et whline i
.(Jacobsen, 1991; Henry et al., 1994) ool o,
N Sleer b giag; 55 obml LS 255k
5 laded Ggy GRS By (o (JUslSlog)
Jusl s plals (o)l sl s silupal
bl 5o skl la Sy buisS 7S slags
A aloe leda S oliobs; e Gatedgu
Slo ool g sl Lalyd b osian clo s
A gl bi> 5 abSL o5 (28 (e
S slesyn 5l oblS (b)) (Sl
el (S slagly,

09, llyl jo laze jo 5o 5L cdale a4y any
HLL (G55 Sals slagly, 5l Olyee slades
Ll 57 1550 1) leadle b (oo slagls, plo, Sl
@ ally licsu,; gleslyg, Gl 5l el e Wl
Sujatha & Prabakaran .col o) sbeoosS sdass

1. Somatic embryogenesis


http://www.sid.ir

Y.¥ -y CJLuL LgLaQL;,” )‘l peiias (S @ljohj) :QIJM 9 d&‘).o

el Sl 25k &l o9l ©p0as Gialel
S el 5 gl IS5 e ol
GOS0 Hged ) Ll led 5 005 (Rass
el stalesl slabole 28,5 )13 (s raises V)
5 @R 5 JBD gl 5o o Gl S
Sl oy maw 0o jo alS wh; sbhesS ey
A g padlol ead &bs o Ja slegl,
5 SASIL 3 MSTAT-C ljéls 5 51 solital L Laesls
5 i) =00 Jlisl w5 (S e
WD oy JuuST 138l 5 b Lo loges

o g b

S5 B Gogks, xS ) o wie S
frge diges ‘G.QL; RV lemo.x;;.fp.,.]a..;" 25 calises
oanlin Sbg, Liw sl lsle 59, 00 51 Ly g oo
Spbs) (wwds pgw dldn j0 g 4Bl b lS
Dss S Sl L sle)lsle s, 695
dop S 0g (pl Ldigeiyy) oo 40 azgibls &SS
s g edss lipby, Axpe SOy laply,
S92y Hloyed jsbay olioks, J=le den oo,
O cusls

24D sl hame (g3, &5 Sal; sl
Ll o 57 Shs, G JLsbe adgs aisgy axd 51,8
Lobsy @) e S35 69,5 sloghs, Hnb
osmlin (90,00 (y3 e 4y JWil 5l Ly L
dlise slacdale 56 5 saelcwsa bt b
TV Y alal o Gar slagls, W sy, (Ssesse
VSE ) Jeux po oS Gl e g, Y 5 YA
el 00 sals QL....;

e owbyls sl OMTCAA:QQ b
9 2 50 2hoby, 4 e &S Seey0 slales
F 590 90 o aS ol lis (Y Jooz) o S y90
BWS Sg0y98 slola (p uizmed g Gl Kolid]
S99 doyd) sl mhaw o gyl cxe s
2 ($92,92 slesd 5 5590 blie S izen il
PR N EPIRWESRIA Jla=! zlas

ol el Gl Bae Sae 2oy, sy je8 L
S 2hobsy gy bdele (ol 256wy Gy
D¢ Qlo)f_,l.';éi Gl S0 90 40 pulivne

95 § 31ge

@ 5 S5 Slo,Riesl ) Sy 5 sloi
L g ol Dligiod denhe Jbg, slaalls iy
Olided Sy A 0 5 A g ) 9 JW
3o sl S LG o e 5l oliile S (55 p0leS
SLadlos,S 5l 595 00 JLL slagls, (205
a5 0 AUl slo,dy ol colatul diges 3, ylgreas
KIRVIPUIP <] IPCE I g - I I PSS P PO JIR W
3 53 05 V) Jeegis (2B Joloe o adds 0
Sl (ATl e g 0 ools 13 Glate Ol 2 e
4 ladiged 398 55 )3 Wad Jilie 098 nj 4 yhale
O 0D Al Q0,0 Voo Joill jo ad s S D
VO oo CulSeun jo adBo 003l e 4 by
CTL L av g oud (b (i) Dy oy
Coles po el 2SOl aids my b e g e e
oo (55, HLL Glagls, 5 ool l byl diug,
boe 85 15 s s @hoks
SraaS 9 (9,50) Spacy slayaie Jold 2lioby,
VeoBs bocmalisg b ooljer MS laze 1o (5,5w)
53 5 50 S I (Jetieklsee il j0 08 e
Sglite Olie 5 59l S po p SNV lidspae
P ke ¥ 9 o 99,0 BA) 0 slaonisSplass
eI\ s a9 24D LNAA L oS5 s 52 4
5o IYY s 30 ;024D g 2 1o 05 s ) 5 /YD
A STL e g (e & 2 50 08 e )
sl o Sl 3l i Jasee PH g 00l dl> woyo
sy S a3 VY L8 g quguadis &0 VTN
» @hoksy slelame wld o las BF (g5, adids
YO Gliee 4 oading i Brae LS slagiass
Sl Wb @iE GRSy 2 5 e
Wl glp oad Ggaeas JLL obs) bz o>
95 oosmbe 42,0 YO sl b o) U1 0 2li0bs,
Sl celo Ay lids; celo VP g9 890

Al (5SS


http://www.sid.ir

YYAD ol oF 5,Les FY 6,50 )l pl ey lS pole

V-t

ot 590 00 HLL by, @ 59,50 12 50 05 VY (g5l Laome 50 o SidT JLG slagls, 3l (2liobsy abisee Jole ) S
oyl baws @ Shy,y G bo bzl |55 (€ s 10 (6,5 )18 51 s 59, Cin badiged (ol pygie (0 SLidlos 3 5

amlS 4 G slaplyy o (Foployen &0t disel S5 0 2l by Blike Jolhe @ (S0 slapbsy 4 Sl i
Figurel. The various stages of embryogenesis from immature sunflower embryos in medium containing 120 g/ lit of
sucrose. a) Immature embryos, 10 days after pollination, b) Swell sample 7 days after exposure to the environment, c)
Pre-embryo structures, d) A pre-embryonic structures are somatic embryos, e) Various stages of embryogenesis in a
sample simultaneously, f) Conversion somatic embryos into seedlings
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Tablel. The effect of various hormonal treatments on direct somatic embryogenesis in immature zygotic embryos of
two hybrids of sunflower

Type of response The average

Hormonal treatment  hybrid Type Days after culture number of somatic
7 21 28 42 embryos induced
1mg/l BA+ 0.1 mg/l Azargol Non- response  Organogenesis  Organogenesis Organogenesis 0
NAA Farrokh Non- response  Non- response  Non- response Embryogenesis 96e
1mg/l BA+ 0.25 mg/I Azargol Non- response  Organogenesis ~ Organogenesis ~ Organogenesis 0
NAA Farrokh Non- response  Non- response  Non- response Non- response 0
2mg/l BA+ 0.1 mg/I Azargol Non- response  Non- response ~ Non- response  callus formation 0
NAA Farrokh Non- response  Non- response ~ Non- response Non- response 0
2mg/l BA+ 0.25 mg/I Azargol Non- response  Non- response  Organogenesis  Embryogenesis 17.8b
NAA Farrokh Non- response  Non- response  Embryogenesis ~ Embryogenesis 25.6a
1mg/I BA+ 0.1 mg/l Azargol Non- response  Non- response  Non- response  Embryogenesis 8.4e
2,4-D Farrokh Non- response  Non- response  callus formation  callus formation 0
1mg/l BA+ 0.25 mg/I Azargol Non- response  Non- response  callus formation Brown callus 0
2,4-D Farrokh Non- response  Non- response  callus formation Green callus 0
2mg/l BA+ 0.1 mg/I Azargol Non- response  Non- response  callus formation Green callus 0
2,4-D Farrokh Non- response  Non- response  callus formation Green callus 0
2mg/l BA+ 0.25 mg/I Azargol Non- response  Non- response  callus formation  callus formation 0
2,4-D Farrokh Non- response  Non- response  callus formation  callus formation 0
0.33 mg/l Azargol Non- response  Non- response  Non- response  callus formation 0
2,4-D Farrokh Non- response  Non- response  Non- response Organogenesis 0
1 mg/l Azargol Non- response  Non- response ~ Non- response  Embryogenesis 10.6d
2,4-D Farrokh Non- response  Non- response  Non- response  Embryogenesis 138¢c
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Figure 2. Immature zygotes embryo response to different treatments embryogenesis in sunflower.
A) Direct somatic embryogenesis B) Organogenesis C) Non-response D) Callus formation
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Table 2. Analysis of variance for amount of embryogenesis under hormonal treatments in sunflower hybrids

S.0.vV df Mean Square
Hybrid 1 93.0250™
Hormon 3 667.6916"
Hybrid x Hormon 3 163.8250"
Error 32 1.6225
CV % 10.47 -

**,*: Significant at 1% and 5% probability levels, respectively.
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Figure 3. Comparison of the hybrid interactions and hormonal treatments on somatic embryogenesis in sunflower hybrids
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