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Figure 1- Mean comparison for interaction of two types of explanst and hormonal combination for stem induction percent in
direct regeneration

Slao alS' clp (Sgey9n cuS 5 g dgein) od) Allaw (S pap

() Joiz) piloyly 4 jos Jgas l J—ols mls 3



IWAF Gl « Fojlos « YA al o((63,9LiS goliuo g pole) Sl pole 4 pis o ¥

Job Gl et 9 BA (52 (sgtae sy (S gl
lyl Galisee LSy g ncdale 5,)8 56 (V) K5 oo oylud s
Lens ) yoae codbeais p  olio lusls glall b piS siw
sl ;o 2ip asob L 55 oS o3, (culinaris Medik.
(7F) 28L (o0 BAP 5l 550 (aljes s
il liilo (Melissa officinalis L.) a g0 ,0b oLS
s 33 p,8 o V Lolyer MS cusS lases j> adls S’y diged s
5 Iyiee (MA) €8 )5 &ypo BAP ) 13 5,5 Lo ¥ 5 NAA
CitS L Al dgaip) 3 ) i 2155k 35 (V) oS
GNAA 1 358 o ) s5ls MS cusS Lo 5 gliiusl o
L (s £l oLS l3jl o8 G5 BA 2d 5355 oo )
CoiS oo 3 a3lE S g (2,8 Olalad sladigei sy 3l eolazul
L (I7) olan 5 (508 Lo BAP 2d )3 5.5 (Lo ) (55> MS

W8S Oygo Culdye

Vbl e )3 aty) SS9 2l lE wo)d > 4
5 m5) Wigeijy S (g Cglise jSilo 395 &5 03)5 > re hoyd
» il g o Ly basye sl Shy » (S9ey9n S 5
bl oo gl 08 93 i (2135L
CS g agein) ) alas (S ey (ke dulie
9055 by Blo saigeis) b (L)l 3)50 Slao sl (S90y90
o)ludld Jyb (lee oyt o5 3 (L5 (V' Jgi2) (19aksS
FYYIVY) 0)d Ll 1505 (ol (o yimian o o sl VIVY)
(prS sheo YY) 0)luslis i ()59 (360ke 00 5L ()5 oo
AYA) aciyy Jobo (3650ke 0 5VL (R0) (2l 2oy (p piiy
2 (prS e VYYIVE) ) 5559 (nSlen Cyidis 9 (e Lo
Jold (Ggey98 S 5 5 9 disS Wigeiiny b il Al o)
NAA ) )5 py S bio +/) U olyan 2P 5 3,5 e V0
5 yidis 2P g ZEAHN Jtto s (cLa S g ol Canday

09 98,5 (Iyl> Bl ddigeis ) b Aigly palime (21351 13 (o) 2 2,90 Sl wilylg w525 ) Jga
Table 1- Analysis of variance for assessed traitsin direct regeneration of Chamomile by stem with node and cotyledon

explants
Mean Sbo
square laye
s galio @) Sludlinoys  oluils Job 7ol S (439 Ay 223 adeydob Ay oy SO
Sourceof variance &sl50 < Shoot 0yl L Shoot »,lus L < Root Root fresh Ay
df Shooting length Shoot fresh dry weight Rooting length weight Root dry
percent weight percent weight
o5, 1 3.993™ 0.0797" 26.828" 0.0078™ 0.7933™  0.0008™ 7.947 0.0233™
Cultivar
Aigeds, 1 30.752" 0.113” 4855 0.4118™ 26.705" 0.0302"  531.958" 1.847"
Explant
S9eygn S 12 19.038"™ 0.1511" 28.776" 3.248" 15.0191"  0.0111" 63.927" 0.4446"
Hormonal comb.
Lgaip Xl 1 4.301™ 0.0265" 11.502" 2.352" 4382 0.0041" 0.0072™ 0.0034™
Cultivar*explants
S9ey9h S yX o, 12 5.350" 0.077" 11.126™ 1.522" 5.035" 0.0032" 18.388" 0.0891"
Cultivar*Hormonal comb.
90358 S X digaiss) 12 11.314” 0.0903" 37.876" 35517 6.687" 0.064" 28.793" 0.1612"
Explants*Hormonal comb.
0190)9B S X dig0d 2 X108 12 2.750™ 0.0728" 17.424" 1.810" 2.975" 0.0013" 18.437" 0.0937™
Cultivar* Explants*Hor.* comb.
156 147 0.0063 0.1987 0.1432 0.707 0.0002 1.830 0.0095
Error
Ok cops (o)) 20.16 14.84 7.34 10.81 15.18 1.45 16.53 7.10

V(%)

3 xe e NS o )3 B g ) Jlain] o )5 I dze b &y T v
** *:Significant differencein 1 and 5 probability level, respectively, ns: Non significant
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Table 2- Mean comparison of three-way interactions of cultivar explantsand hormonal combination for evaluated traitsin
direct regeneration of Chamomile by stem with node and cotyledon explants

Job o558 S pjg wdprep Jsb 3%)
o5, by, SRR Ll dliy  WSW AP
Cultivar Explant Hor m((;:a}l)comb. Shoot Shoot fresn  Shoot dry Rooting length Root fresh
9 length weigh (mg) weight percent (cm) weight
(cm) (mg) (%) (mg)
Cotnrol 1.693 7 835" 10.25! 20" 0.5 9.57
0.5BAP 3rs 1325 14" 30 0.725° 122
OlsBQAP N 2.875% 91.005" 100 30 1.625 30°
é“rl’mFA“' 2,975 77597 8.25% 40 1.35%° 197
o K 1o il 2Kin 5335  181.407°  18.195° 20" 2,275 125
Ster:gd";'th 2'5NKA1+ 05 g 255087  21.675° 8sP 8187  173.025°
ST 4375' 166095  16.845" 20" 3625 52812
05 2-ip 4.1¢ 180.325% 1251 20" 0.9 105°
12-ip+ 05 g f iik h g K
P 5.067 223.79 1658 45 6.573 110
é'iNZ/;'K * 2782% 118845 9,032 20" 2.5 119
0.5 Zeatin 3.025' 134.66° 8.08" 30 1.0257 225
Olszim * 4.012¢ 198.75 14.75" 25" 1.94% 35.934%
JER PO 1'50 ii‘laﬁ/’; * 3.85™ 198 17,519 20" 1.85 53"
Cotnrol 2387 100.75 75 20" 2125 535"
Cr?a?rnrgr?w?le o 0.5BAP 2,837 104.775 9.5% 20" 2,750 755"
Cotyledon OlsBQAP N 3150  15212w  13.2° 30 1.117 50.625°
1653\?; N 3862™  18362™  16.66" 60° 3427 110.89*
2Kin 5.0279 193.4 17.219 30 15° 4557
2'5NKA"‘A+ 05 Goa2c 24133 23162 80° 1905 94177
oim‘; 3.787" 182.85™ 16.04¢ 35 3.325" 143.62"
05 2-ip 2572 99475 7.5827 40 3.875 127
1 2‘,'\&; 05 o6 1046250  7.782 45" 3165 154,635
é'iNZA'K * 3545° 165275 1379 40 7195 20333
0.5 Zeatin 1,532 55.062° 3.407° 30 236 72.187°
0152?1?22 * 2.675% 1152 9.5% 31.2¢ 1.3752 70.47°
Lozen T 24 99 8.375Y 20" 2029 7825
Cotnrol 2.662" 13575 8.687™ 20" 0.4 507
0.5BAP 3025 131187 115° 20" 1.05” 42
OlE?QAP N 6.855° 239227 20125 55' 7.957°  183.29°
é‘?ﬁ’j&“’ 2812 108.45% 100 20" 2.05" 780
2Kin 2.887% 127.625% 11° 20" 2.3 48Y
WS alpal,  2OKINT 05 g 231.33° 19.037° 40 6.902° 146.83°

NAA
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v o 4737 184,525 15.22 20 2.2 68
0.5 2-ip 305" 171.25' 1317 20" 0.85 355
65y gl 1 2','\5\; 0.5 3.382° 183.69™ 13.2°9 40 1.877* 66.5!
Shirazi 15 2-ip+ v 7 7 n 2 2
ez, I 2575 75.75 4 20 185 1525
0.5 Zeatin 43 174,59 137 20" 0.7 157
(}SZeNaX'; * 4.45 179.375 137 20" 1.1 207
15 Zestin + n s v n z z
o Lo 3.75 167 9 20 13 25
Cotnrol 2,275 735 5 20" 1125 5325
0.5BAP 1.087" 9.7 5.3757 40 o 62.907"
OlsBQAP N 3.795" 185,04¢ 16 25m 5937"  100.87"
é‘i’ﬁﬁ? 483"  205062"  17.957 509 427 101.66"
2Kin 2.0¢ 163.72" 13,6 25m 2062" 61125
25 m N 05 5 gops 134* 8.747" 509 3247°  10583"
3Kin+ mn mn ikl d 0 m
o SO 3.842 182.62 16.23 70 3.252 105,58
Cotyledon 0.5 2-ip 4.287 173.625¢ 13.75" 20" 3.75¢ 108.5
1 2‘,'\&; 05  6a7¢ 215082°  17.16% 35 6.662  180.75°
é‘iNZ/;'Ap * 7.2 443.72° 383 95° 8205  234.76°
0.5 Zeatin 2.562" 86.062° & 20" 1775 55312
01526&”; * 3.137° 126.82% 8.6 20" 7.5020 1115
1"3 fﬁi': * 3.237° 15425  13.65™ 35 2047 §7.345
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Table 3- Analysis of variance for different concentration effects on rooting traitsin direct regeneration of Chamomile

Olaspo (ko
Mean Square
i galie R RS Al y SWS (59 Ay b oy Ay Job iy iy a0y
Sour ce of variance df Root dry weight Root fresh weight Root length Rooting per cent
o 1 2,407 ** 0913 12.452° 1.636°
Cultivar
“935 1 4012 0.312° 6.485° 0.834°
Explant
IBA 3 37.475" 367" 5.206" 6.80"
Syl 1 0.035™ 0.075™ 0.001™ 0.002™
Cultivar*explants
w5, x [BA 3 0.248 " 0.238™ 0.551 "™ 0.022"
Cultivar* IBA
“gaise) IBA 3 3.829™ 0.28™ 2612™ 0.252™
Explants* IBA
o) xaigaise) xIBA 0.202™ 0.020™ 0.327™ 0.0005™
Cultivar*Explants* IBA
e 32 0.736 0.092 0.937 0.124
Error
Sl cpd (s03) 13.17 15.86 9.09 11.12

CV (%)
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** % Significant differencein 1 and 5 probability level, respectively, ns: Non significant
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Table 4- Mean comparison the effect of IBA hormonefor root traitsin direct regeneration of Chamomile

IBA il slacdale ady) S5 g ady) § o900t ady) Job i) o
Different concentrations of Root dry fresh weight Root lengnth Rooting percent
IBA (mg/l) weight (mg) (mm) )
(mg)

0 (control) 0.000° 0.000 © 0.000° 0.000°¢
0.5 73.75% 6.608 % 174.1672 16.4252

1 31.667° 2.875° 92.25° 7.813°

15 30.833° 2.503" 87.25° 7.53"°
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In each culomn means have minimum one same letter are non ignificantly differentn P<0.05
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Picture 1- A) Cultured explants (Cotyledon) after 10 day, B) Regenerated plantlet, C) Roots of regenerated plantlet, D)
Transferred plantlet in pot, H) Adapted plant

&l

1- Asadi A.A., Vedadi C., Rahimi M., and Naserian B. 2009. Effect of plant growth hormones on root and shoot
regeneration in Rose (Morrasia) under in-vitro conditions. Bioscience Research, Val. 6, No.1, pp 40-45

2- Azadi P., Khosh-Khui M., Beyramizadeh E., and Bagheri H. 2007. Optimization of factors affecting in vitro
proliferation and rooting of Rosa hybrida L. cv. ‘Rafaela’. International Journal of Agriculture Research, Vol. 2, pp
626-631.

3- Bagheri A., and Safari M. 2009. Fundamentals of plant tissue culture. Mashhad Ferdowsi University Press. 406 pp.

4- Benson E.E., Danaher J.E., Pimbley I.M., Anderson C.T., Wake JE., Dadley S., and Adams L.K. 2000. In vitro
micropropagation of Primula scotica: a rare Scottish plant. Journal of Biodiversity and Conservation, Val. 9, pp
711-726.

5- Bicca dode L., Bobrowski V.L., Bollacelbraga E.J., Seixas F.K., and Schuch M.W. 2003. In vitro propagation of
Ocimum basilicum L. (Lamiaceae). Acta Scientiarum Biological Sciences, Vol. 25, No. 2, pp 435-437.

6- Cronmiller JR., Nelson D.K., Salman G., Jackson D.K., Dean R.S., Hsu J.J,, and Kim C.H. 1999. Antimicrobial
efficacy of endoscopic disinfection procedures: a controlled, multifactorial investigation. Gastrointestinal
Endoscopy, 50(2): 152-158.

7- Debener T., and Oyant L.H.S. 2009. Genetic engineering and tissue culture of roses. In Genetics and genomics of
Rosaceage, Val. 6, pp 393-409.

8- Echeverrigaray S., Franco F., Andrade L.B., Biasio S., and Atti-Serafini L. 2000. In vitro shoot regeneration from
leaf explants on Roman Chamomile. Plant Cell, Tissue and Organ Culture, Vol. 60, pp 1-4.

9- Fathi G., and Ismailpour B. 2010. Plant growth regulators (principles and applications). Mashhad Jehad-Danshgahi
Press. 288 pp.

10- Fouladi Sh., Zakerin A., and Bayat F. 2011. Secondary methabilites of Chamomile (Matricaria chamomilla) under
effect of growth regulators. National congress of Agricultural management. Islamic Azad University of Jahrom.

11- Ganbari T., Hosseini B., and Jabbarzade Z. 2011. Assessment the effect of different combinations and
concentrations of growth regulators on direct regeneration from shoot tip explants of Salvia scarea L. 12" Iranian

Genetic congress. Shahid Beheshti University, Tehran.

12- George E.F., Hall M.A., and Klerk G.J.D. 2008. Plant growth regulator I: Introduction; Auxins, their Analogues and
Inhibitors. In plant propagation by Tissue Culture, Vol. 2, pp 175-204.



£4 dlo” dlﬁb&,glg PLl p@"m d'”b Iy

13- Ghanti K., Kaviroj C.P., Venugopa R.B., Jabeen F.T.Z., and Rao S. 2003. Rapid regeneration of Mentha piperita L.
from shoot tip and nodal explants. Indian Journal of Biotechnology, Vol. 3, pp 594-598.

14- Jablonski J.R., and Skoog F. 1954. Cell enlargement and cell division in excised tobacco pith tissue. Physiology
Plant Journal, Vol. 7, pp 16-24.

15- Jang H.H., Ann SH., and Kim C.W. 2008. Use of hydrogen peroxide as an effective disinfectant to Actinobacillus
ureae. Process Biochemistry, Val. 43, pp 225-228.

16- Larson E.L., and Morton H.E. 1991. Disinfection, Sterilisation and Preservation. In Alcohols. Block, S.S. (ed)
Philadelphia. pp 191-203.

17- Loyola-vargas V.M., and Vazquez-flota F. 2006. Plant cell culture protocols. Second edition. Human press. 393 pp

18- Meftahizade H., Moradkhani H., Naseri B., Lotfi M., and Naseri A. 2010. Improved In vitro culture and
micropropagation of different Melissa officinalis L. genotypes. Medicinal Plant Research, Vol. 4, No. 3, pp 240-246.

19- Mitra SK., and Mukherjee K.K. 2001. Direct organogenesis in Indian spinach. Plant Cell, Tissue and Organ
Culture, Vol. 67, pp 191-194.

20- Mohapatra A., Rout G.R., and Das P. 2005. Rapid clonal propagation from nodal explants and in vitro flowering of
three rose cultivars. Propagation of Ornamental Plants, Vol. 5, pp 219-223.

21- Moradipour E., Hosseini B., Pirzad A.R., and Ghanbari T. 2013. Effect of different explants, genotypes and
hormonal combinations on direct regeneration of Matricaria chamomile L. 2" National Congress on Medicinal
Plants, Tehran, Iran.

22- Mohammadi Z., Nasrollahneghad, A.S., and Azizi M. 2010. Study callogenesis, regeneration and cell suspension
culture in genotypes of Chamomile medicina plant. MsC thesis in Plant Breeding. [lam University.

23- Noroozi Sharafi A.R., Gholami M., Hamidoghli Y., and Zakizadeh H. 2012. In Vitro propagation of primrose
(Primula Acaulis L.), via shoot tip explants. Agricultural Biotechnology, Vol. 10, No. 2, pp 35-41.

24- Omidbeygi R. 2011. Production and processing of medicinal plants. 3 volume, 6" edition, Astane-ghods Razavi
Press, 397 pp.

25- Pati P.K., Rath SP., Sharma M., Sood A., and Ahuja P.S. 2006. In vitro propagation of rose- a review.
Biotechnology Advances Journal, Vol. 24, No. 1, pp 94-114.

26- Rout G.R., Mohapatra A., and Jain S.M. 2006. Tissue culture of ornamental pot plant: A critical review on present
scenario and future prospects. Biotechnology Advances, Vol. 24, No. 6, pp 531-560.

27- Sana B., Ghosh D., Saha M., and Mukherjee J. 2006. Purification and characterization of a salt, solvent, detergent
and bleach tolerant protease from a new gamma-proteobacterium isolated from the marine environment of the
Sundarbans. Process Biochemistry, Vol. 41, pp 208-215.

28- Sarwar S, Zia M., Riaz-ur R., Zarrin F., and Riaz A. 2009. In vitro direct regeneration in mint from different
explants on half strength MS medium. African Journal of Biotechnology, Val. 8, No. 18, pp 4667-4671.

29- Sayadi V., Mehrabi A.A., Saidi M., and Khoshnood N. 2014. In vitro culture and callus induction of Chamomile
explants under different concentrations of plant growth regulators. International Jornal of Bioscience, Val. 4, No.
10, pp 206-211.

30- Sharma R.K., Wakhlu A.K., and Boleria M. 2004. Micropropagation of Anethum graveolens L. Through auxiliary
shoot proliferation. Plant Biochemistry Biotechnology, Vol. 13, pp 157-159.

31- Shasany A K., Khanuja S.P.S., Dhawan S,, Yadav U., Sharma S., and Kumar S. 1998. High regenerative nature of
Mentha arvensis internodes. Journal of Bioscience, Vol. 23, pp 641-646.

32- Tripathi L., and Tripathi J.N. 2003. Role of biotechnology in medicinal plants. Tropical Journal of Pharmaceutical
Research, Vol. 2, No. 2, pp 243-253.

33- Venkatromalingam K., and Ebbie M.G. 2011. An efficient In vitro culture method of shoot regeneration cora
medicinally important plant Mentha piperita L. Journal of Plant Sciences, Vol.10, pp 1-5.

34- Zaker Tavallaie F., Bagheri A., Ghareyazie B., and Sharma K.K. 2009. Optimization of tissue culture condition in
lentil (Lens culinaris Medik. cv. Gachsaran) to induce effective multiple shoot induction. Iranian agronomy research
Journal, Vol. 7, No. 2, pp 411-419.

35- Zhang H.X., and Zeevaart JA.D. 1999. An efficient Agrobacterium tumefaciens-mediated transformation and
regeneration system for cotyledons of spinach (spinacia oleracea L.). Plant Cell Reports, Vol. 18, pp 640-645.



