-~

¥y WWAY 50l 1YY ojleds /s Jo [ £ly5 lalS oMol dslicags

il b e 5 (535S pole ol
b oS ol wlilags,

Sl T Cllad ezl ad) 2 g fwgind Gdg il (90 y9 50
Matricaria chamomilla L. Jlol digsl aLS 15 w5 ¢ ylowws] S5

Y. R Y . . Y. .
&)l 1ol g oSl alaw bS5 55%0) Jgm;y ¢ 6,095 5W
ooyl Bie oSl ¢ anbs qlie g (5y9liS 1Sl (LS ZMeol g el 09,5 Ll g byl puolis IS a5 gl yE3ls =¥ g )
(r-asghari@uma.ac.ir : Jggue ot g5) (o)l Bivee oKl rub mlio g (65)5liS 0aSuily «bils Mol g csly; 095 bl =¥
WYY 1 iy g6 NN sedlys gl

bS>
bl 33 o ST (Gl 35T Cadlnd (3500 9 A2BLS by 52 (g giundd (SS9 yian! (390,98 U (w1 ppliody
Matricaria chamomilla L. Sl aigsl b8 13 Sy digeisny 51 (23 wedlS w0 o U cwidnod g glawinnd (49,0 CuiS
5o Vo gV cofY co/oY o) g g (390,90 il LCIALE ;I saliiwl U Blai Wols b CIB 5 il
LdyS bl ST aw 45 MS CuiS Lo 45 BAP 9 NAA (gl 0,90 9%8 51 ol ClAE olpod 4 b 9 (olid & (5 40
9B 5 g ey g LS Job GRI3HI Congo 5l )3 5 ke Vo L 33 (190,98 (1 5 313 olu gl
Pk Vg o) CBLE )3 g SIS 5 SlasmSTy sl 1 Cllad G Cage 2 3 05 e Ve 9 ) slacile
Wi 93 U Sy Gl 1 sy ouwd CulS S gy sdiged 3oy aS0y] o 5 ke -39a0 50 YU oo 31 Cllad i !38) Cage i 43
Sglile (9 pimigiand (190 )98 CHIE g ayg0 90908 3929 4 dians sl 4y (Jg 201 Gy glls SWI &) alama (gaon 5
b9 2R 4 g pwgtnd Gyl (190,90 J 53 055 he ¢/ 0 ) CIE )3 Sy Gigaizy I S Bjg Oty 392
ool &5 a0 oo i 3o () gl Cudild Ll b (5,15 sre BWAT a5 wel Cuwd 49 BAP g NAA (5 90 52 g5d ol pod &
9 AT Wojld pol (pl &5 Ml AL gope GEET WIS D) S99 oLl baulpd (93,5 Ak 53 Wlgi e (9092

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.10.27.31 ]

Sl (6 iy axlllae

(39 5 g (539 ] (390 392 ¢ 225wl GYUL ¢ SlamanS 1 ISy ¢5laamS ] 5 galS (W04

5 O8Il slam 3l el s ) 1) ogarsn o)
r S)pd G5 Ll @) g (i ey
4 eywgybl b baasals jles as oy ol Ll gl )8
g adyy Job p 1) (r9d g p2)les (29 JB sk
W gy QLB cage g iy Do alS
Sl slampl g sy lsore (Jobre
S o 5 ond JamSly o VB bpamnsigns] s
3o il 1) (e gmlienSTy g AuSlpgw Mg
xalS 59 Ggrwnsl S uop b (0) Jo)) izpen
9o (g pwgybl &5 ol (L (6)58 5 klpd )3 paS
9 Jd9)lS (g n odgp AB CLS g SuiS (g 290
slmpl cdbd ol o edle gl GestylS
STy SlysSsl lagesTyy GV bgamadipns g
ke GBIl (gesgn nl Ay 4 U3, Sl 4
M g Gl OgmlienSly e (RIEL S gow
98 5 31 (AU Mg (slgioe 9 (590 e8]
L (7) byl b (385 G yiwgynl b jless b cos
Sy p Ogpgysl asgrl (geyen I el
Ol Loy (5 bl Cod )3 gealS Sl 3l
Cld Bl cage Gaswgdl ol & o
SlpsSsl sl JSUE YL bgamdams] g
siile lapusl il SS9 59y 198655 lausly
2 950 555,85 o (sl sl gl
JFS 2 ke 5 S B Ggeyer ol (ol
edgilio )3 (pixan g ALl Jioddgi g gei 9 AD) Sl
ol (10) WS oo €8y 3 (Sdne dlge Sy g (o

doddo
slaggersn S| (o &S (g gt (5339l (9090

@ bl ogie o Gy >
BBr 000) 23bie o o 0jg b Cawpd
(Cgrmwgins o) Ogyiwgil Il adllas 4 e
lacygorgn cnl fga Wil 9wl (LS )3 (g pwgind 9
4 lesls ol Sl 0900 bylys po Qllbl; My ply
95 by amonynl 51 () Jlgslegs 9 Syl (Jlio plie
Ol 5) abesdsn lagell 5 Blo 5 ad) A3,
JSly a8 1 (slaen BT Cllad 50 g A8 ((GuTg
;» Cicer arietinum L. 3555 oLS (H,0; (500 g A
Ol & 03,5 osalie g (wyp 0dd JuS g0y Lalyd
Ol (Rl g ol a3y pSeda (IRl cage (gey90
RSl il Glampl clld g Jsle W5 5 (g
Hy0; 308 (28l 5 VLI lagesTyy UgonsddpnSl g
9 Jloglesd (pizmen D9l (hed GgmelinsSly
rols ylgime 1) Ggyiwgsl Ggesen S (V) ol)Sen
ol 28 a8 ol LS g peyp g2 Sy G
D5 b e jrie ualS CllE Il cage (9092
0B 5 N g mawly (ol 55y porinegl] §i5e (e
(V) Shnglegs 9 S5yl 2980 92 GBSy maw clale
(xe polis (lgxe p iz gaygn (pl Sl owp b 3
oRlBl cage (i909m cpl &S Wy (LIS 258 S
e D55 b e ualS oy e clale
polie chale ks g 2980 JS5 5 02l 9y cpgrined]
FHY) Iyl amdoe pials ol oSy 31, )l 5 535


mailto:r-asghari@uma.ac.ir
http://dx.doi.org/10.29252/jcb.10.27.31
http://jcb.sanru.ac.ir/article-1-719-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.10.27.31 ]

Y S @l olS ol wdllS g a1 5 lam 5T Collad caalS 03 1 g twgind (359 il (190y98 b

olKuwd 3l oolitwl b 4iegil ¥V« zao Job o Lo <l
o3litl b 35 YU w3l culled i 35 ogibg Sl
VIB yghte cnl (slp b et (V) (e 9 iz 0, ]
2 88t Ol e /Y ohen 4 e 3L ke
Sl 3 bl ot oeas ilysSon 5 b g ple
ol jl ookl b yiogil Y¥+ zoo Job o wids iy
] ol o Sojlul (dly b OB gt Sl
Rl gl 1l (V) Tpise 5 ) o9y 0 jlaeas]y
Voo PSoxm Vgl 00 i3Sl OF Vg0 N 5
Ve wdd S5 dlse 5 plS m A5 aws ,Yselle
e Vo e Jols Jsbe 5 il i ko
0 b 5 oo | ke VB Sl 5o A3 ol
2 ole Sl olie g bl eyl o)las g S
yogibg xSl olSiwd | oolitwl L yiogil ¥YO zgo Job
S oJJ]9$

oS ol lirdlS » cigesgm ol 1S Gtalesl
Wgeiiy 4SSl b ooyp Ol Sp cdgen)
)I J,s).u.u‘ Ja.:‘)wu?ua.))f.\w) U9>9°)1-‘ le!bj).: ‘j).g
IS 51 olizal U 5 00 i sl (glaind 5,0 olals
$9) 9 Bb oy SargS labad &y Jlade O Sl )3 9 55
Osesr iz glackle b MS cuwS o
9V er/V el Gho gaw gy 1) Ggplegied (SS9 sl
Il clle olhen by plet @ (1) 3 o) e N
Bl ilefl 4w 5 BAP 5 NAA (o 50 )smsid
oor Jols gl pilejl s s’ ol
Gl claclale gobs MS cutS Lo )5 alieglS
P pS ke VB j9a> 53 (gyiegied (sa8gyiel (ge)9
95 Lialesl )3 95 BAP 2 13 55 Lo ¥ s NAA 12
bl gob MS cuiS L 5 olS ol alieglS
Vol jpas ) Ggplegied sagpul (i9ey9n il
o5 oy ilef] 5 3 st BAP 5 55 o5 ke
Osose iz glclle g MS cuiS o
S BAP 9 NAA o> (194 (jgpwgind (5339 il
5 oS @b elel » BAP 5 NAA aigy polis
JEsl jloae s xn Sas Obal (V) o)
030zl L i udlS 5 39 5 calislS deoyd dacuiSlis
b B s b iole] cpl )8 el Jlsud (o5l
o3 oy oigesl b plosl S5 aw 5 ol Ml
SPSS (slajlsale 5 5l edlatwl b wsbjly ajos 5 aoaly
5 olitl b 55 laysSilie duglio .15 plogl SAS 5 16.0
5 <85 pbnl oy 0 Jliol ghw » (S5 el
~y Microsoft Office Excel ,lbley lwg loges
AW

cble 5l (V Jgdo) (wib)ly wjos Joo b olae

P mp Ny Olhe el gt (9ey9n
Jop K Jlin! mdaw o gl ojsy Fro slhazals

Osoyer a8 b i Sl dwslie s e b jxe

Matricaria chamomilla L. ole pb L SlJl a4l
Gl ol 4 lie (ale Al S cwl alS
aslis o 2]; oblS 5 s 5l (S 4 (Asteracea)
5 gl (pdl 5 3 olS pl wyh GlS 5 &S Cul o
5 Ql u-.’.ﬁ)b ley b ol o aslsl olS Qg'l Sy
Sod5 ol ol il > el wiags ] 5y ol el
(Y') Cawl 045 u)‘.wt.w waliseo "‘:?g)’ &9 ¥eou
bl 4 GlS 3 adg el Glapigersn jpax 425
3929 oS ) bogeyer cl Gl g (ol (i 3590
Colld olie omalS ud) p o gpegid (s59
U_’Lojl 4.:9.»1.: oS Ls’l)u.u}]lf 9 u‘wlw‘ LSL&’WJ)JI
09 <SS blus > Matricaria chamomilla L.

, W ywig) 9 3190
diylefl > AF 5 AF ol b Lhlel o
oy (6j)sliS pole soaSiih (LS (55SSgn
Sl L glind 1w Sgl oy a3 el (o)) i
8 2oy VIO s o IS g )3 488 Ve o & (ylaie
Sdo 4 byl jate Ol g 2SO 5 ey g 505 o3l
3 dn jods s L Hgdbse duoyd V: Sy st v
SIS Jlatios Loy Joyiad e T b S
MS cuis bz (gol> gl Bg)b )3 9 Suis byl
wlod bl b by SBUI > g o S dols> daws (YY)
V8 g (Sl celw A (658 wolis 5 31,5 ol sy YO £Y
Ly 059y Ve slaazlS b 6yl by cely
09y i laclale g MS bz o bl
&2 ») (Sigma-Aldrich T1500) s yiwgind (59wl
Jitie (3 > pSihe Vo g ) ) el) i gl
Pl ol )3 (gesen cul (92 Jolorel 4 a2 g b i
piY o ol (g g 00 J> 20)3 A5 Jgibl 0 b i
llasl Sl Gl eyl S5 4 p3Y a5 wl
3 am 5 480l 3 Jgbl 55 sl slnsloss & 5
Ojs wlS Job Slic gepen ol Jles! 5l 5, ¥
ny Oened C8)S )15 (S 0jll 390 aoalS (59 s
(VA) OhlSan g Sadgw (o9 & (ou 3l 0 lae gl il ]
D g STy o VB GlanS1 8 L m sl el
b Glyme ux ogle S > Bl p)S Y gl
oo PHEV/O L Yee +/+0 HCI =y 8L i) o
lod 5 5gd WWeer D aBBO Ve Gdo dy Ly 0 05k
$5) gy Jslome 422,5 Sasia il 38 sl e ¥
SYBIS a1y ol (g e (B e
FOh mpl cdd o518 ool )90 SlasTyy
Ol Glp 8 eopp () Dpdis 5 ) 29y b jlaes]
5 Isgm sden /5 U i 3 o VD e
0 Gl & g babwo s il oylac j1g Ko Voo
Olise 8,8 18 01,8 Sl dnyd YO (gylocy 4o addd


http://dx.doi.org/10.29252/jcb.10.27.31
http://jcb.sanru.ac.ir/article-1-719-fa.html

[ Downloaded from jch.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jcbh.10.27.31 ]

Yy

3909 5 0 eSuke of) g 1) clle o ol ke
2 aalS Gy onyide oezes (18 JS) cudls aals
VS 3 o a8 g 3 p S ke Ve g ) il
o bl cgles a8 sl cawd 4 1l 0 5,8 Juo /4N

b JS5) a9 s ime sl

WAV 3l VY ojles [om Jlo /sl alS ool aclitings,

oS g ady) § g «axalS Job (RIEI ) (9 g
Veockile > wmlS Job op it sl ge Sl aigl
Pk IV 5\ S o o iS5 ) 50 5
FOlg e b odalie pegied (9o i )
POl eS g 2 pShe Voo clile g5 Ak,
S sime MBS sol Cuwd 4y 3 58 L ) clale

O9rmwgiad geyen cilizee clacdale (U cos Slodl wgl ST 5T lae il cdleé o clasalS clav Wil g 4550 =) g
Tablel. Analysis of variance of seedling traits and antioxidant enazmys activities in German chamomile affected by
different concentrations of testosterone hormone
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Figure 1. Effect of different concentrations of testosterone hormone on seedling length (a), root and shoot fresh

weight (b) of German chamomile. Means with different letters show significant differnecs by Tukey's test at 5%
probability level
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phenol oxidase and catalase (b) of German chamomile seedlings. Means with different letters show signi
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differnecs by Tukey's test at 5% probability level
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Table 2. Analysis of variance of callus fresh weight in German chamomile affected by different concentrations of
testosterone hormone in MS medium alone or supplemented with NAA and BAP
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probability level
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Abstract

In order to study the effects of steroidal testosterone hormone on seedling growth,
antioxidant enzyme activity and also on callus induction from leaf explants of German
Chamomile (Matricaria chamomilla L.) under in vitro culture, an experiment was conducted
based on completely randomized design with three replications using MS medium containing
different concentrations of testosterone (0. 0.01. 0.1. 1. and 10 mg I'% alone or in combination
with a steady concentration of 1-naphthalene acetic acid (NAA) and Benzylaminopurine ‘BAP).
The results showed that this hormone at concentration of 10 mg I increased seedling length,
seedling fresh weight, and root fresh weight. Peroxidase and polyphenol oxidase activities were
increased at concentrations of 1 and 10 mg I" of this hormone. Also, catalase activity was
increased at concentrations of 0.1 and 1 mg I"". Although the callus induction from leaf explants
were observed after one to two weeks in all media, its growth depending on the presence of
phytohormones and concentration of testosterone hormone were different. The most callus fresh
weight of leaf explants alone and in combination with NAA and BAP was achieved at low
concentration (0.01 mg I"") of testosterone hormone that was significantly different from the
control. Results of this study showed that this hormone can play an important role in optimizing
the growth of plants and improvement of callus growth.

Keywords: (r:]allus induction, Catalase, Peroxidase, Polyphenol oxidase, Steroidal testosterone
ormone
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