[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1395.1.2.3.8 ]

wle

£F Y6 (V) ((V190) s 0l 5 I8 oy eds alow
S5 OWE 5 iy el e

5 55 a4 50 5, 51 esliw! b (Tagetes erecta L.) (g jans € s 2150100
¥ e dazs ) 93515 cdnd n (G fhner

dtnﬂ)j}' kﬁ'db Lf":‘b C’L“JLSJ‘))L:“S AK..:.;‘) LF’L;L’ r)l} 5_5;
*
B4 mhdaneshvar2004@yahoo.com
VWRO/T/YO 1 2y )b YL tadoms o gy ATRE/AYA 123l 55

oS>

ol G K, F5 ey b s G S il o b 4l JLS s S 51 (Tagetes erecta) (g inx S
G Rl Sl i B e S esdl IS0 ke 4 sd e geime e (5L e sl ol Sl
MS i8S las cilisee slaclale 53 L J3ailer bald Jlasl Jler i opl s el ol 0 G b 51 2SS
(€5 V) LY o olai SblS )b s a0 pliats) 5 8 51 oI55k 8 el (S0 5 ol Ll
oen 5 gk Ll s ol MS CliS L 53 (180) el Ao b S 3l 0L gl .03 8 ol
Ssad s 31 (S VA) w8 055 cp iy 3 (SO0 Jaul i 5l i L) Ll 5 55 (ol me 55k 4 Soailx Ao
Loy oy i el Cewds BAP 23 s Df‘jlwa N\ s NAA 23 5 {:Jf&lﬁ,ﬁ\ Loolyor MS i Lams 3 35S 5n
oS ha T LMS S Lo s (a8l /A) slestlis dyb 5 (VF) oLt slad iy i 5 CLY/F) o550
V0 ol MS i8S L s ol g glaelusls 5l ds s AV s sdalin IBA 2] s CJ§£5L:A /¥ + BAP FEARY
S s Gl 5 5S s 45000 3 Ol5 e (Ol DS il a5 L bid Jlsads ,NAA 2 5 e S L

L 0, S S (63L33l 55 g el s

FVRYY
s 4wy 5 G5 e el ey oS Ll ol o5 5 Tagetes erecta L. ole oU L (g inx K
5 LS ween (Funk et al. 2007) el S DS LS Yeere 5l i b aS Wil . Asteraceae
35 Sy w0l b S 5 el S S, gl o, S 3l S Glool 5 e Gble 3 Sl
Deka ) 555 00 odos losgd (200 5 oMb S ¢ o 5 s S (Kotilainen et al. 1999) ..l alS sls

Sl Flm 203 5 ) ines a8l alS

i3 ot

o 2 5 JE g el


mailto:mhdaneshvar2004@yahoo.com
https://dor.isc.ac/dor/20.1001.1.26765993.1395.1.2.3.8
https://flowerjournal.ir/article-1-111-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1395.1.2.3.8 ]

5l CiS LSS 4 g ledde o) 6l &S gl S
S oo 4 QLS (g 5 Ol L3 O LUls
OYAT OLas 5 6 30) ol ool 3 Sl £ 325
adlae slp oS W5 Gk 3l ites b 2Ll
sbadsbs Wy QLS (SSdns 5 (K355
Hesami ) 5,15 5 508 03 Gzl 5 JU IS g g § 55y 56
3¢S Lok Suhls 4 4> 5 L (& Daneshvar 2016a
4 il ClS (i 8 glasd cims Sl
Gl e 3 olS opl 5SS sl 0 Sl S Ul
51 Gaa (Mishra & Datta 2000) ool s Ol
Ll s s olS LA G5 lr o n Sl 0]
L 6.13.! le.b ‘5b4 &‘)SM 44_},4).3 5D )\ saleul

Al e 4 U lacd sl i
\A‘Jf&}) K] :“9.6

2 S IS s 2 WA Jle sl 0 e o
5 Saoskas oKl SLEb oy 8wl xSl
Joslod s 3 plsdl Oyt puels b wle
5 S a3y Yo 31 . (Tagetes erecta L.) s i
SV Sl S s 4t or e ol ST L s
o RS Gate LS LNl Co AS s 55 a3y Ve
S Lame 4 el Jade T L b s et LT )
slacbkle L (Murashige & Skoog 1962) MS
Ve skl 5 /Y MS chle (S MS ) Cilise
olpe alS s Jazme Lo BT 5 Y 5L (MS
e ar WV gl s clS glakes 5 By b
Ls OIS Pl aids Yo e 4 auad] WY L 5 ol S
S Ll 0) (St s 53 53 S S e L
033) by, 5 (o LSzl Sleslial L (SO0

)_54' u.u}vﬁwls C,&Lw/\j&t.&j) cele V1 LS)}‘

s

£ —FE (V) ((1¥40) ) 0LlS 5 8 oy ke dows

lagl gyl 5 o3y i) 5 S ol (& Arjuna 2014
R SIS Ll G JS s e Sl A0 U
5 S gl ol B Y LSy 58
Shn IS Olpe 4 OF Wbl pluil oS 3505 555 O ik,
Randhawa & Mukhopadhyay ) »,i s eslic
s sl Bl e S slas b s JSG oo« (1996
53 Hged oS G Ol 4 iS Gy b e s K
L os S dd) olis Sy goo 4 250 o3lital o gL
Sl OF 51 g ops LS8 oLl I8 il oKl
oLS ol (Kadam et al. 2003 ) was o LS5 1y b
&Q\ﬂ@@)ij\%}@ld]rsjbﬁquux
A s psle 5 b8 enr dasSOL s o ol
5 ke s 4 g e IS (Singh 2006) 5 5 e ool
Bld S o Sl iy oS S Ol @ 0T A5 s
5 SR S Wl el Jpame S 26 1S
s Sit 8 Ul Gemen 23 8 e DS Olasly
Sy S S, (Kapil 2011) s,s o eslixad
Slr S IS rl solre 0 sl 5 LI e
Al Ly OF S S 5,8 e Do alagd,
Al iy s Cose 4 e S ess
it o3l osn JS SIS ens a s Sl sbee S,
i b s (Del Villar-Martinez et al. 2010) 5,
5 IS s gosls lse 4 inr IS ojlas 51 S 5SG
.(Guzman & lopez 1998) s 5 o oslizul pulnl A5
SLaid s, (i 555 558 GV sk glls O S
(Osman et al. 2012) ol Mwse 5 opbmle ol
03 A Sl iS5l s slatss Ay
Souslis w1y ol sbsd by o gbadle
SN DBl 2ol gl (sla gy el s o e
4 el axlge mlge 5 OS5l (ol b (Sl
JoSe Ol 4 SdL ciS s s, S8

“ ol 03 g u.l'ou Ju“‘}.: L':.w‘) UJ-‘ BE) £ le.ﬁufvj)

“Q’

o b g JE ;e e


https://dor.isc.ac/dor/20.1001.1.26765993.1395.1.2.3.8
https://flowerjournal.ir/article-1-111-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1395.1.2.3.8 ]

Sl s eslizal NAA 5 IBA il glachle
A ST s el Sl oA B s et
M)) ‘SLAU..D-LZ ‘5‘5)‘)4(0)h~.>-u \' J.ALJ )‘J,gg

u;)‘ﬁw}féj‘}‘uﬁ)djbjﬂ'\’d‘&.‘)4":",’.)

S S 5SS ar Wi Sl edd g e S Y IS
oSk /Y SNAA 23 550 S L) LMS S lass s
Sl dal s s aia £ 51w BAP 2 s
Q) bl i o5 3l eslizal b odel oy (laesls
Shoslital b ab s e slajlosad 5 A3 o 5 4525 SAS
53 LSSl amlie s 5 oy EXCEL (YY) S350 6 5
oSl (slarals dm Oyl Sl eslizal L 70 bl e

SEPES]
C—-‘?l'-g K] @\;’3

Sz oS L 3l s s liie 4 SRl sl
Sl @l il Sope N Vitro Lyls
el ke 4 jled op gt a8 sl 0L S S5l
53 P MS i8S Lamms Jles @ by e g inx S 54
LS oy S3eiler dops A o Sle b oty Ll
il Sl e sl 10l b 3 bl e
S nr S byl o8 sl 0L bl cpl sl e
St Ll s 3 W) e MS chle ciS b g 3
Sl Ul op 568 (G350l Ao s VYT Sl L

(7 JS8) dezsls

v

£ YL (DY ((V¥40) 25 0blS 5 8 pmy i el dlome

53315 Sl am s YORY (gles 5 (LS Ve e e =AY
RTESERNRIEE RSNV i PRU ERRCR VPPN S e |
Cilises glachale HaSU Y L) Sialer bl Jhass
53 JoosSt s w (o8 ll e s MS iS Lo
S 2 (S50 VO LIS Y s sl SLlS 2 b 1B
L3S O s s sk Sidle Aoy el
53 ekl A5 o35, V0 Il J5 58 s @ gai iy 31 s
A3 eslial S W5 ke 4 glald 0550 Ll

O U

laied Ogys kil pd 55 el A5 i IS gl -V IS
b‘_s.il.hC/..Ls L.;}r.& BE) ok LS LSLAM}MJ.:) Ot
ke 4 Al laeus (,.:Jai 3 i glackle
5o T St sl Sl Sl s s sl s
o 2o bl Eagn ol 3 s esls 13
S0 5 (G305 V) LSS Y s sl SU - b &) 5
wﬂ)f})}Aw‘)gu‘)j}w}jgﬁw‘M‘)édLﬁdA}u
BAP ) s oS ke« 5 NAA 2 55 o S Jo
Lolyon MS el oS Lo 4 Lo IS (Y JS05)
bl s iz ALS ad, slaedss ol gl gl
)Y s sl Sls 2 b LB s el
Loy duua;-u S 2 (Jﬂ}jls Vo JAL}: J\J&J
R O P PSTIE YIS w30 P PR T S5
Shedd a5 Glae,lestls 05,5 laaly) sk 4 e

e

w13 2k s e e


https://dor.isc.ac/dor/20.1001.1.26765993.1395.1.2.3.8
https://flowerjournal.ir/article-1-111-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1395.1.2.3.8 ]

.b)‘bﬁ«{é}aﬁﬁ)

i
A
2y,
1 s
3
3 T
1) .
Y.
Ve
5 %bg ° %;S " “\ R pgl\?
L0 .
SRS M‘ e W
gﬁ“h W ':-“ﬂ R R

A e e WS e 3 ey ke s SR

@)J%@SM)duammm‘ﬁ\—iJg

BESARNS YSNETJr P e
S5l ge31 L 70 ez o 53 Sl e ool Ml s a0l wlive b oy

sl e

W_ I | I I

4 \4 4 \4

o oM A, o e

»M smw’ T ZA"M W XMD v
o5 A 1,0 % AR W

A e S e S U S S 3 e e il ol L

(o 5) 8 05

@);J&u@gfu)(_;mmﬁm;\—o‘}ﬁ

Soirr 8 S5 sS s dsalns 5l slS 055 MS s
SESARES] o
SSSls gesT L0 O SN N bl Ol sdasolss wlie 8 o >

Lk e
e O il gaclile 5 ba ST wiey cpl 3
sl il S Gb eamen (Pierik 1987) £kjls 1, &
Sl OYA0) (o3bl35 8 0Lk 5 5 (144Y) pils
b 0ol e gk, 5l 8 LWl
G oS G s Skl gs) LS A, gleedis

YA

£ YL (DY ((V¥40) 25 0blS 5 8 pmy i el dlome

e Sl

Wtc -
3 M
45,
15,
1‘ o
1,) Y. -

1/10 MS 12MS

MS 28 s 22le

il glackle 5 gy bl s e ST IS
‘_gjbq-‘}goLSJ.l{ujjdi\ﬁM)JﬂMSCﬁiSh?w

SSSls G50 L 70 Jlaz e 53 3 xe ol Ol otmslss wlie b oy >

Al e
@Ol e oS 3l DIy S il s 5 eSB pe
G5 5 o8 WS faw > 3 pe S Olpe e
(Hesami & Daneshvar 2016a) s o,Lil _alS
G55 2 (T Olam) 5 1y S bl b tass nl ml
S Ll a8 5 ol syl Cillas i S oS
CiS Lae 53 (g anr S A S5 alr Ao o rie
Aol il Sose glds, ks 5 S MS
AS W dss il alS A5, laedS ol
o3 AY/Y Sl b o IS W s s o jmdey aals OLES
N s NAA 2 s 6 S e V LMS i8S Lo
53 bl Bl 51 aS s S oaalia BAP 1) 53 0 S s
ol ls e SslE bajleg sle L0 bl e
b Ao o (ke b S W dsss o 508
L sl 055 cnmie (8 JK2) 5 dals 028 las
2 S eV LMS S hame 53 08 VA SLe
S 58 ealie BAP 2 550 5 e /N s NAA 2
Gllazs o b /0 Jlaas) mlaw s solal Ll sl
S sb w0 IS8 cudls e Sosli kS
SN ClS b 8 WS Gl el e

! Gupta & Rahman
“'

o TS g el


https://dor.isc.ac/dor/20.1001.1.26765993.1395.1.2.3.8
https://flowerjournal.ir/article-1-111-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1395.1.2.3.8 ]

4 BAP il glacble 31 oslaal L (YeVE) Olas,

u,i,)lj_f Lol kastls (g anr ‘_}f (,.:.E:wmﬁ:« Jilj(s\.ﬂ
)‘ oLl d:..:.» w}JLf )‘ @‘)JL M)) wj;.l.:; S Wals
A e S e Vsl b 3 LSS ses dsein)

el oty BAP

il s ys

=
e e T L T

S ek 1—3\%“ Lok \xe-%uq\fb'* ob¥

x x N
}Q%PX . ‘,’PS 39 ‘)P’ ‘5,_\\2‘ @ﬁ \BPv

A a e S e el 28 B 43 Opa e il cle 1

k@)bdlﬁ}:ﬁ@ﬁ)«l)éuamﬁlﬂ.}jﬂ—-\‘}g
aﬁﬁjjlybwjﬁksd_ljjpwﬁﬂMScﬂ.ﬁS

Caa Al ey S IS S5 SS s
S5l Oe31 L 70 ez o 53 Sl e ool Ml s a0l wlive b oy

Al

i ]
p v
"
ER
3o
1
R
A\
: |
¥
» 'L‘X’P, ﬁs\%h l\%P;X \\Y’]\ﬁx“q’\ R
9 P N
0 RIS N e\“‘ﬁ 3 ®
)
s

e S e el S e g3 \n (e il sl LB

Lms 3 cilie alS W, glaseS s H -V ISS
$gadz 3 ol S oslusli sl s MS s
mA)lwéijfijgw

S5l 3T L 70 Jlazs o 53 Sl e ool Bl s a0l wlie b g

Al e

¥4

¥ FE (V) ((V¥R0) i 0WlS 5 U s els aloe

SOy e 5 55 4 ok d U (S s
TOan 5 Ol s Sty CES Laes 3 55
Lo 3 giinr J§ S5 Gsains Sl eslizad L (YY)
Veoolen ¢ NAA o) 55 0 S e V s MS cis
5 e LaS Mg e 8 BAP ) s 6 S e
U5 olS S whedn, o sls a8 (YY) T ikl
A o3 p S ke /0 Lol s MS CiS laes 3 (g jin
Ulals 5 ol 58 Al sdnSs S5k L 58 NAA
Juis $ 24D il glaclale i eslanad L (Y4)§)
S S o8 Iy s Wl 4 S s el Szl
S Lsls a8 ol asls , (Tagetes erecta L.)
2 e S ke Yol 4 bg e S Al Ao o 2ty
Lile 5o sl GbandS wsens 5l 24D )

B S
ain A Sl ey el e 23S Gladae 1 il
Loelisb deps o i ols Ol G155k ey 5
L ooslasli sl o jni (0 IS2) dsps AY/F S0
bl Jsb o Sl 5 (A 5V IS) e WY 800
MS ciiS lase 5 (0 K2 e 2l VA . Sla b
A o3 p S oY 5 BAP o) s e S e ¥ sl
ozl o 3 bl Bl 5l S s 5 snalis IBA
pde 5 iy Sl pme pli i3S Glalame a0
5 0y Al ealie Mald CuiS e 3 oliib
Olse & Sl Slakad 5l eslizad L (YY) "ol Kan
Sladad 035 kil s 3 gimr 8 5basl 4 Wiy,
oLl sl o jtis S Lsls a8 Lol aastls
L ol o BAP Y 4oy So WY (g5l MS S L )
5l el o azin 51w NAA Y ey Ss V/AY

2 Osman et al.

® Hussain & Latif

* Nikam & Shahana

% 2,4 — dichlorophenoxy acetic acid (2,4-D)
® Yingchun et al.

s

w13 2k s e e


https://dor.isc.ac/dor/20.1001.1.26765993.1395.1.2.3.8
https://flowerjournal.ir/article-1-111-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1395.1.2.3.8 ]

oly 0L ohads, dons » phad, e S
IS8 dops AT G Sle b pliades o) o i
be 3 sde MY SSle bl sld o 2ty 5 ()
L5 S edalie NAA 2 s (:J_fdl., Ve L MS cus
Sk Lo L0 i) e s oS (V) JS2)

R )‘bL;'«M CJ_}UJ GIAY

el ey A
— <« & = T % oz = o -
o
o

@l 05BA 10IBA 15IBA 05 NAA 10ONAA 15NAA

A e ey S5 b e gy il ol Sl

LN)JM&LSM\)&LA&J&SNE;J:‘—\' an:

oSSl RISIRWA JLA:ACE.U; Slssme bl Ol szl wlie o Gy >
il

5 Al VA 580k b aday b p il oizmas
aMLﬁwNAAJLAJQr;ul@ \/OszwL?ujé
S L;La.laam J:'.L"‘ Lv 1.0 Jlaz| ck..u BE PLY .lejf

i
b
b
¢
d
3
T T T T T T

al 05BA 10BA 13BA 03NAA [0NAA LJNAA

slaas

oy

s - = = T <
T S T S

A0S e i) S5 T o b ) g0 i b Sl

m);;ﬂsu@g?m)dmmmm;l—\\ Jss

S SSls O A b sl . 'J"aM;Q"u‘ £ by
15 Ose30 L 70 Jlax! 03 s e golel D L alie o 3y >~

sl

£ YL (DY ((V¥40) 25 0blS 5 8 pmy i el dlome

wwjédkﬁaﬁyjéua)wu—Ap
IBA 1) 15 0 S ke o7 5BAP 2 s ¢ S LT LMS

ot}

ol g

[EP.

B aph b
2 25
0 o 0 e O g N
20BN BN BN g 1-‘3@‘;%03“{’
1.6\(-

_",\BP‘ 0_\\?5?‘#01“‘5?‘ )(\_QQPX

e ‘F‘{S bt el S e o b (e e gl Szl

@))M&SM)&L&&MV:M}‘—«W

8 JsSsmr sain 5l Jolm lestli Jsb 2 MS s

SSSls G531 L 70 Jlazs o 53 s e ool Ol otiasOlis wlie b oy >

Al
S adls Jde el 3 elal B boasS mle
Ay s W el bl el ool Al 5 b
286 Gk 5L Jske e WOT g e 05l L
ool b ok o 5z Sl sk e 8 lye
256 Gl 3 b e LaOT il o J 28 S
A;‘)Le-‘bg))l—wm‘ﬁ“}ﬁ)‘d)l“)r“‘sg}*‘f
s 45 01 ode 030538 ol lad o 2SS
7L S sladler Ad, AS e 0l )
ot opSU oS sl CBlE 5 p Ll S 20
Gl glins Osy sl 03 Sl 3

ol Jl mlo (Grattapaglia & Machado 1998)

e

w13 2k s e e


https://dor.isc.ac/dor/20.1001.1.26765993.1395.1.2.3.8
https://flowerjournal.ir/article-1-111-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1395.1.2.3.8 ]

I e

o
—

[ES U g

a
b
¢
d
e
f
W_ I I I
. - T T T T T T

ki 05BA 10BA 15IBA 035NAA 10NAA 135NAA

e e ey oS b 3 b pa) g0 i gl ke

e

hmjsg&mdagﬁ)éhawr:&x;l—\f‘}ﬁ

Spirr 8 iy, dsb o MS s
S5l Oe31 L 70 ez o 53 Sl e ool Ml s a0l wlive b oy

sl e
ﬁj; J.«:ij:.m:

)‘ cJL&'M‘bLSJw Jf°l':§ v.:i’;*aﬁ& u_:br\.b\ e
33,5 o 3leniey b3 Slpe [ SS seh S
@‘ﬂ))mruMstﬂfﬂ)‘o)m\(\
ogw\)xd)ﬂ‘fd‘j&u_})ﬁ;&b\-\
J’;:J BE] 6;‘;1‘ \ L c‘N MS IRAY .19.:>=A(\‘
5 cer BAP 2 s 0 S La /) 5 NAA
S
UL&L.Z.LA_,SC,.?|BAJL«JJJ¢J§JL:A'/\~
NAA ) s 0,5 ke 1/0 L MS coiS L (8

ity e

£y

¥ FE (V) ((V¥R0) i 0WlS 5 U s els aloe

LS i Sl esliad L ) 0L en 5 L, 55
S Vs /ey clle Y s NAA L IBA JAA L,
Calendula officinalis 542, « = 5 o5
S aliades deoss it 3l 0L il s
IA oSSke LIAA 1) s (’;L;LM Voled 53 55,00
Sl 0L (6513 me BV Lo plad L 4 A5 etalia
33580 510 Sle o el Ao atls s Sy
Bls DL s cpimen (B 3z (Sl e DM
NAA 5 1AA L) gleetsS ol clile (250
Loas ool il e s LB sk 4 plials) Ao
5 b pmen ol Sl Lol LT mls
Wioy Aoy cpythe oS Lsls 1S (VD) s
L 55 (Antirrhinum majus) O sews S oLS 5 215
Lol s NAA 20 55 58 o ¥ Lol on MS s
i3l 3 prmmen sls ke tagg ol mlS LS
A3 e S e ¥l els IS () s S
S 05 800 sk e 2liade, 1 e LNAA

s e ST ol @l LaS w4 S

Lo 53 g pinr IS SalS sty 1SS VY IS
win £ 5l o NAA 2 55 p S e V0 LMS cis

" Victoria et al.
8 Shilaja

w13 2k s e e


https://dor.isc.ac/dor/20.1001.1.26765993.1395.1.2.3.8
https://flowerjournal.ir/article-1-111-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1395.1.2.3.8 ]

£ —FE (V) ((1¥40) ) 0LlS 5 8 oy ke dows

@\;.a
o2 TY0 gie AL slgr ollisl . alS 654 55 50 OYAN) (il i o5 5 0 Slides o £ Ak
oo N s ey oKils Slhlasl . oblS il ciS glaal, (\YA0) G (ooLl 555 SL 5 &

Del Villar-Martinez AA, Vanegas-Espinoza PE, Paredes-L6opez O (2010). Marigold regeneration and molecular
analysis of carotenogenic genes. In: Protocols for in vitro propagation of ornamental plants, Humana Press, pp
213-221.

Daneshvar MH (1992). Callus induction and organogenesis in cultivar of peach (Prunus persica). PhD thesis,
University of Nottingham Sutton Bonington, UK.

Deka B, Arjuna A (2014). Effects of plant growth regolators on in vitro propagation of Tagetes erecta. Ind J of Bas
Appl Med Res. 5(2): 15-23.

Funk VA, Chan R, Holland A (2007). Cymbonotus (Compositae: Arctotideae, Arctotidinae): an endemic Australian
genus embedded in a southern African clade. Bot J Linn Soc. 153: 1-8.

Grattapaglia D, Machado MA (1998). Micropropagation. In: Cultura de tecidos e transformacao genetica de plantas.
Embrapa-cnph Brasilia. 8(1): 183-247.

Gupta V, Rahman L (2014). An efficient plant regeneration and Agrobacterium-mediated genetic transformation of
Tagetes erecta. Protoplasma. doi: 10.1007/s00709-014-0740-y

Hesami M, Daneshvar MH (2016a). Development of a regeneration protocol through indirect organogenesis in
Chenopodium quinoa willd. Indo-Am J Agric Vet Sci. 4(1): 25-32.

Hesami M, Daneshvar MH (2016b). Regeneration from callus which is produced from cotyledon of Antirrhinum
majus. Indo-Am J Agric Vet Sci. 4(1): 20-24.

Hussain A, Latif M (2012). In vitro studies in Tagetes erecta (marigold) under auxins (IAA, NAA) and cytokinins
(BAP, Kinetin) effect for callus formation by different explants. Biologia. 58 (1 & 2): 41-46.

Kadam PV, Bhingare CL, Sumbe RB, Nikam R, Patil MJ (2003). Pharmacognostic, Physiochemcial and
phytochemcial investigation of Tagetes erecta L. Flowers (Asteraceae). J Bio Scien Opn. 1(1): 21 — 24.

Kapil VP (2011). Stability analysis in Marigold (Tagetes erecta L.) for flower yield and quality parameters. Res J of
Agri Sci. 2(2): 237-240.

Kotilainen M, Helariutta Y, Mehto M (1999). GEG participates in the regulation of cell and organ shape during
corolla and carpel development in Gerbera hybrida. Plant Cell Rep. 11 (6): 1093-1104.

Mishra P, Datta SK (2000). Direct differentiation of shoot buds in leaf segments of T. erecta. In vitro Cell Dev Biol
Plant. 37(4), 466-470.

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

Nikam S, Shahana L (2014). Callus induction and organogenesis from ray florets of Tagetes erecta. Int J Pharm
Biosci. 5(4): 648-653.

Osman HA, ElI-Gindi AY, Taha HS, El-Kazzaz AA, Youssef MMA, Ameen HH, Lashein AM (2012).
Establishment of T. erecta and T. patula suspension cultures. Aust J Bas Appl Scien. 6(6): 436-441.

Pierik RL (1987). Preparation and composition of nutrient media, in vitro culture of higher plants. Martinus Nijhoff

A ot

P s s e e


https://dor.isc.ac/dor/20.1001.1.26765993.1395.1.2.3.8
https://flowerjournal.ir/article-1-111-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOR: 20.1001.1.26765993.1395.1.2.3.8 ]

£ ¥ (V) ((1¥40) ) 0LlS 5 8 oy sede alows

Publishers, Dordrecht, the Netherlands.
Randhawa GS, Mukhopadhyay A (1996). Floriculture in India. Allied publishers limited, New Delhi.
Singh AK (2006). Flower Crop, Cultivation and management. New India publishing Agenc, New Dehli.

Shilaja VP (2002). Studies on in vitro propagation of Gerbera jamesonii “Bolus”. M.Sc. thesis, University of
Agricultural Sciences, India.

Stiekema WJ, Heidekamp F, Louwerse J, Verhoeven H, Dijkhuis P (1988). Introduction of foreign genes into potato
cultivars Bintje and Desiree using an Agrobactrium tumifacience binary vector. Plant Cell Rep. 7: 47-50.

Victoria CP, Lage CLS, Sato A (2012). Tissue culture techniques in the proliferation of shoots and roots of
Calendula officinalis. Rev Cien Agro. 43: 539-545.

Yingchun Q, Ye Y, Bao M (2013). Establishment of plant regeneration system from anther culture of Tagetes
patula. African J Biotech. 10(75): 17332-17338.

Indirect Organogenesis of Tagetes erecta L. via Hypocotyl Explant

Jafari Marziyeh, Daneshvar Mohammad Hossein”
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Abstract

Mexican marigold (Tagetes erecta L.) is an annual flower that is sensitive to cold. Seasonal flowers due
to their numerous varieties of colors are very important in the landscape design. In order to mass
propagate this species, the techniques of plant tissue culture was applied. In this study, four experiments
including seed germination at different concentrations of MS medium in the dark and light conditions,
callus induction of hypocotyl, regeneration from callus and root formation in different concentrations of
plant growth regulators were carried out in a complete randomized design with 3 replications (10
samples). The results showed that the highest percent of seed germination occurred in full strength of MS
medium in the light condition (90.00%). The seed germination was significantly higher in the light
compared to the dark condition. Hypocotyl explant in MS medium in combination with 1.0 mg.L™ NAA
+0.1 mg.L™* BAP produced the highest bulk of callus (1.86 g). The highest regeneration frequency (93.33
%), themaximum number of multiple shoots (6.33) and the maximum shoot length (1.90 cm) was
obtained on MS medium supplemented with 3.0 mg.L™ BAP in combination with 0.3 mg.L™ IBA.
933.3% of the micro-shoots were rooted on MS medium supplemented with 1.5 mg.L" NAA. In
conclusion, the hypocotyl explant could be used to achieve an optimal micropropagation protocol for
Tagetes erecta.

Key words: Callus induction, In vitro seed germination, Mexican marigold, Regeneration, Rooting.
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