Y4 yyao Jl.m uS,{ ‘_go)lo.& 5,0)% .\l? 5‘_;«))'.'595 » M} )LQA

ole ol g8 (Sl
SBLS S8L351 35 BCS fuze 33 (b b g (26 S T 39Tslee 10 (AW s § Wiz S

T 8918 uge (0315555 Nl £93 ¢ (GOLT p (5 Bl Sgazxe | e uslow! ¢ 5yl 1,8
kol Gie o815 ¢ SLEL p ke 05 8 -
Sl Game oKl ¢ (S 50l E 05 8 Y
mdavari @uma.ac.ir ¢ sz S ()3l sge (LIS U gins

/0N by s £ (1) Va-AF NZARARRE STy BT

Wl o oS duil oo bl CMSCie 5 oL STL 5 B gl ST 55y (sl Ol (glasnsig,s oS s
d|@f,,>@gfog§;w»6ug~u;,;u oy oshie s 5 Sh Co 1y 6 2S5 Sbtsr g ol @S
IS 2y 55 ($okai Wl = b B s 68 by (2T 4w 0 S 515 Y (65l ol ot lases 5l S T i3
SE15L Bl ks om0 Js S50 5 dsess 053 — ol Calbes laclale Jola olesT slales s ol
Voo ppm CLle oS (g sba (s sy Ao gl e 53 (gls me Ml (oL STL 5 (06 sl ST 5l
S Lby mmen 3l 0L |y Alternaria sp. g6 A, I S SL35L Jses V00 ppm 5 Js STs,l8
9 dsed 5 ds ST, Yo ppm Chle j3 o /N-0/Y (6,8 ‘_QL{? L Pectobacterium carotovorum subsp. carotovorum
Sty iyl gl As e JelS sba Js ST, Fre ppm oy Jges Yoo ppm ChlE LY 655 J&s s 5
6335055 LaS L oL S 5 o6 G ST U8 s WlS e Jo ST 5 Jped A OLS 5 1 eslinad
.;ﬁé\,@o;y}ww;‘wgougf

Pectobacterium carotovora Alternaria sp. «s 3l 0LE (sl ciS™ (5 S15,5 J yos 2SS (SO 39

D39S — ol bty AE S 5w 3T ol iagn docdo

5 o3 Gl ST by 53 Js S1)LS 5 Jsas
aallas 058515 Y (o3b35) 5 i ame 51 oL ST,
Ls
e S 9 g0

(99,8 — ol Jals osliul 5550 LS LS 5
ez 53 3 5 A WS 7,5 51 s S19,08 5 Jsad
L S o3l Blo) U o gonekes (4553 5l
NaOH (IN) jl ¢ aLS SLS 5 b Jglone (58 (s
el 5 A oslizal ALS OLS 5 05,8 J sl
SLasleg b BT OA o 53 (ALS i8S Lo
A ) 3,05 = ol Calen laclale Jols _2ole3T

Jolse e 3 2S5 (0B sla ST

Slaied 0955 S Gl Lo j5s, )3 Sl JSKte
o Sl B Ol s e Jelse e Sl e
s\lai S'U s Penicillium Aspergillus Alternaria
3 s—ai o L2l Ralstonia y Erwinia (Pectobacterium
g5 oml 3 6 S e sl (Odutayo et al., 2007)
Calibme Sliies )3 ALE LS 5 (55 e SalT
LS 5 28 sy i iled S5 (s 255
P B s s gL SLas ool Ly LS sl
o 1y (53407 Ol Ll o (s1a5d 0353 CiS Laome

BL ‘JL“JM‘}-’MJ g}:"blj ‘J QT) AJ‘JJJJTJ;E



“losen 53 (o,k8 aw) 651l &Sy Ore lab l eslizal L
SLS 5 Ol glacble gl l- MS S sla
Ll &y poi 0y pr o) Sl o3lizl b 5 G 3 ALE
b 3550 6l, Hoba LS ek 5 ud Siale
iy 5l ALE oS 5 e Sl Ol i T 415
(1982) 3o 3 51 6,8 0 2 b 05037 3550 5 S Gl
Sode Jis 3l eslinal b Wesls .5 o Pandey et al.
33 o5 3 eslial b e 5 0l Gwdle VX 405
05T 5 (Boleas BalS b 6 55 4/) 453 SAS
34 355010 Yol o 53 (ST (ke (6 s
S PN,

e 9 b
LY g ol Cwsa @l_:J ol
03,5 O by 53 099,58 — ol Cadises glac bls
Slesi bl gime SN gl ST 5 (0B sla S5 T
O gl ot 54325 51 ol 5 31 L5 sl
] P Y WL W P = i g W= @Lﬁ LAl
ol i, ) S A3k 55 s STa,lS 5 J s
gyl ae Loy ¢SS Jlaz| clad 3 Alternaria sp.
o Dy 3 i VO 5 Ve St el
Ly Sl el 6,8 e el e 5 U ST1,LS o

. . . - = -
a a
¥ 00
=] b
g 80 .
& 60 d
P
1=
= 40
2
=
= ;
E o -
T50 T100 T150 C50 C100
Treatments

Ly 5 (Slaik s (A OS5 les Sy S

(Js 5158 =C «J o5 =T) Alternaria sp. G)G
Fig. 1. The effect of herbal compound treatments in
inhibition of Alternaria sp. growth (T= Thymol, C=

Carvacrol).
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Table 1. Mean comparison of inhibitory percentage

of Alternaria sp. growth rate (%).

Inhibitory growth rate + SE Concentrations
(ppm)
Thymol Carvacrol
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Table 2. Inhibition of bacterial growth at different

concentrations of Thymol.

Bacteria dilutions
Pure OD:2 OD:0.1-0.2  Thymol concentrations

colony (ppm)
- — — 50
- — — 150
- - + 200
- - + 250
- + + 300
S 0D (5 s 51 (S155k poke = es ST s, 51 Slsjl+
S0

+ Inhibition of bacterial growth, - Non-Inhibition of bacterial
growth, OD: optical density.
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Abstract

Fungal and bacterial infections are main problems in the micropropagation of bulbous plants which can
affect the efficiency of these propagation methods. To investigate the effect of different concentrations of herbal
compounds on the growth and regeneration of crown imperial, an experiment was conducted based on the
completely randomized design in factorial arrangement with five replications. Treatments included various
concentrations of S-carvon, thymol and carvacrol. The concentrations of thymol and carvacrol significantly
(P<0.05) inhibited the fungal and bacterial growth. Thymol at 150 ppm and carvacrol at 100 ppm completely
inhibited the growth of Alternaria sp. (100%). Investigation on the effects of plant extract compounds on
bacterial pathogens removal revealed that 200 ppm of thymol and carvacrol completely inhibited the growth of
Pectobacterium carotovora subsp. carotovorum with 0.1-0.2 OD (Optical density). Moreover, maximum growth
inhibition of P. carotovorum subsp. carotovorum with OD=2 by thymol and carvacrol was observed at the rate
of 300 and 400 ppm, respectively. Various concentrations of S-carvon did not significantly affect fungal and
bacterial pathogens comparing to the control. In general, carvacrol and thymol could effectively prevent the
fungal and bacterial growth and could be used as a potential candidate for the prevention of fungal and bacterial
infection of culture medium in the micropropagation of plants such as crown imperial.

Keywords: bulbous plants, carvacrol, tissue culture, Alternaria sp., Pectobacterium carotovora, thymol




