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Table 1. The analysis of variance results of factors under different treatments.

MS Sla o 0SS _
- RIS ST 5 ol
by Jsb Sosly ESTHPE NP Df Sl @
Shoot length Proliferation Germination percent
A - .
58.262** 0.780 "™ 3.852** 2 ( )f_“‘* <
Media (A)
B) sl cbls
4.057** 0.039 "™ 0.082" 3 ®) s
(Auxin) (B)
C L. -
29.137** 136.212** 0.029 ™ 3 © °'”’S’”'“
Cytokinin (C)
0.308 ™ 0.359 ™ 0.011™ 6 AxB
1.256** 0.403 "™ 0.018"™ 6 AxC
0.604* 0.209 ns 0.007 ns 9 BxC
0.414 ns 0.312 ns 0.034 ns 18 AxBxC

(MJ)) ekl o
21% 25% 30% RGR
Coefficient of variance (%)
ol sme pAe NS 5 Ao)3 0 5 Ao ys ) Jlea| éa.« 53 &bl Dl me M 3 5 Sl s S g

n.s. Non significant, * Significant in 5%probability, ** Significant in 1% probability.

e sl oS 5 ST o ) 250 Jilge Lsls w8 O a3l B Y s
Table 2. The analysis of variance results of factors under different treatments.

G JUVES USERNY. C,L«.vjau_gﬂ._.a é;\ﬂAg-Js C,\J:.:.«JCM

Coefficient of variance MS df Variable
el o

30.4% 1244.4%* 47 o B e
Germination percent
5]
27% 11.001%* 47 SR
Proliferation
L
30% 5.201%* 47 Lh e

Shoot length
Ao ) Jle| CE”” 53 bl DI me M 552 Sl s cadle

** Significant in 1% probability.
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Figure 1. Comparison of germination percent in different treatments.
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Figure 2. Comparision of produced shoot numbers of explants in different media.
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Table 3. Comparison interaction of Cytokinin and Auxin concentration and media strength on shoot length.

=l Jb BAP (mg/L) s

Shoot length Media
42+0.08°
3.7+0.07°
3.33+0.08°¢
3.15+0.08 ¢
3.7+0.08°
2.6+0.09¢
2.5+0.09 %
2.2+ 0.09
33+0.13°
1.9+010
1.7+0.13¢
1.62 +0.13 ¢

MS

MS/2

MS/4

OWRFROUIWF OUITWEF O

AL e ug-,_éLf O 03 s e SoslE s Sl gt a s wlie b Gy
Means in each column, with at least one similar letter are not significant different.
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Table 4. Comparison interaction of Cytokinin and Auxin concentrations on shoot length means.
s Jsb
Shoot length
417+0.1°
3.08+0.1%™
2.8+ 0.1 %
2.5+ 0.11°%
3.44+0.12 "
3+0.11"%
2.6+ 0.11 %f
2.4+0.12 %0
3.54+ .11
2.48+ 0.12 %f
2.45+ (.12 °1
2.27+0.11™
3.74+0.12°
2.5+ 0.11°0
2.18+0.11™
2.11+0.12 ¢

BAP(mg/L) IBA(mg/L)

0.1

0.3

0.5

O WRFROUTWRFROUIWERFROUIWEF O

AL e ug-,_éLf O 03 Ul e SoslE s Sl gt a s wlie b Gy
Means in each column, with at least one similar letter are not significant different.
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Figure 5. Comparison interactions of media, IBA and BAP concentration on studied factors.

s Jsb

=l sl

el o BAP(mg/L)  IBA(mgiL)
Length of shoot Number of shoot Germination percent Media
5.1+ 0.16 1£0.22" 66.7 £6.7 7 0
3.96+0.14" 2.67+02°" 80+0® 1 0
3.8+0.14 ™ 3.46%0.19 " 86.7 £6.7 3
3.08+0.14 ™ 408+0.2% 80 +11.55* 5
364£0.15°" 1+0.21" 73.316.66 ™ 0
41+014® 3.42+02°%" 80+0® 1 01
3.4+0.16 "9 41+022% 66.7 +6.7 *° 3 :
3.3+ 0.15"" 3.9+021% 73.3 +6.66 5
3.9%0.15 ™ 1£0.21" 73.3+6.66 ™ 0 MS
3.53+0.14 "' 291+02™ 80 +11.55* 1 03
3.17£0.14°" 3.5+02* 800.0® 3 '
3.22+0.15 *" 418+021% 73.3+13.3%* 5
41+016™ 1+0.22" 733 *17.64°% 0
3.39%£0.15 %" 2.82+0.21°" 73.3+13.3%* 1
2.97+0.17 ™ 3.77+0.23 % 60 0 ¢ 3 0.5
2.97+0.17 % 41+0.25%® 53.3+13.3 %" 0
43017 1+0.23" 60 £11.55 °° 0
3+0.16 ™ 2.9+0.22°" 66.7 £6.7 *° 1 0
2.77+0.19°" 357+0.26 *° 46.7 £6.7 " 3
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2.64+0.17 ©" 3,56+ 0.23 *° 60 +11.55 *° 3 :
2.23+0.2 "™ 4174029 4040 °" 5 MS/2
33+0.18™" 1+0.25" 533 6.7 0
2.19£0.19 "™ 2.43+0.27 9 46.7 +6.7"" 1 03
2.6+0.19 &° 3.71+0.26 *° 46.7 +6.66 *' 3 :
2.04+0.18 "° 4.12+0.25% 53.3+6.66 *' 5
3.62%0.187° 1.13£0.25" 53.316.66 " 0
2.41+0.18 ™° 2.75£0.25°" 53.3+13.3%" 1 05
2+0.19 *° 3.29+0.27 %9 46.7 +6.7"" 3 :
1.88+0.19 ° 414+027% 46.7 +6.7"" 5
341£0.21°" 1+0.29" 40 £11.55° 0
2.28+0.229° 24+031%" 3.33 +£6.66 ' 1 0
1.85+0.25 *° 3.75+0.35 ¢ 26.7 +6.66 ' 3
1.7740.25 " 4.25% .35 ° 26.7+13.3¢ 5
283£0.29°% 104" 20 1157 0
1.9540.25 " 2.75+0.35°" 26.7 +6.66 ' 1 01
1.7740.25 3.25+0.35 "9 26.7 +6.66 ' 3 :
1.740.25 ™ 3.75+0.35*¢ 26.7+17.6 ¢ 5 MS/4
3.37%£0.25 "7 1+0.35" 26.7 1337 0
1.72+0.25 "° 2.75+0.35°" 26.7 £6.66 ¢ 1 03
1.640.25 ™ 3.25+0.35 "9 26.7 +6.66 ' 3 '
1.55+0.25 " 4+035® 26.7+17.6 ¢ 5
350297 104" 20 1157 0
1.740.25 "° 2.25+0.35" 26.7 +13.3¢ 1 05
1.640.25 ™ 3.5+0.35 %" 26.7 +6.66 ' 3 :
1.540.25° 4.25+0.35° 26.7+17.6° 5
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Means in each column, with at least one similar letter are not significant different.
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Figure 3. Proliferation stage of Sanaz rose (right picture), Sanaz rose explants in different media (left picture).

S (5 5 o
6‘;{&:“[3*@Msﬁk@ﬁ@;“?eﬁQ‘j@éﬁ)‘yb‘@u%%ﬁb

5 2tk 5 BAP) S VU s glachle s UL 65 sl e sUle 3, 658
s slol (Slaastls slaed amee S e Olin il bl Sl oG G lsesls
BB e s baasly i, op xie Slesl cpl 53 ol 2als baasls Jub Ll 3l il

Sl GLST O pe s 50

&l

1. Arnold, N., Binns, P., Barthakur, M.R. and Clouter, D.C. 1992. A study of
growth regulator and time of plantlet harvest on the in vitro multiplication rate
of hardy and hybrid tea Rose. J. Hortic. Sci. 67: 6. 727-735.

2. Bar-Yousef, B., Kafkafi, U. and Bresler, E. 1995. Uptake of phosphorus by
plants growing under field conditions: Theoretical model and experimental
determination of its parameters. J. Soil Sci. 36: 783-800.

3. Caliskan, M., and Agaoglu, Y.S. 2009. Molecular Characterization of Rose
Genotypes (Rosa sp.) based on RAPD-PCR. Field Crop. Cent. Res. Inst. 18: 1-
2. 36-42.

4. Carelli, B.P. and Echeverrigaray, S. 2002. An improved system for the in vitro
propagation of rose cultivars. Sci. Hort. 92: 69-74.

5. Darroudi, H., Akbarinia, M., Safarnejad, A., Hosseini, S.M. and Hajian Shabhri,
M. 2015. Micropropagation of Ribes khorasanicum species by tissue culture.

vy



OlySeR 9 (63950 (s34

Iran. J. Range. Forest. Plant Breed. Genet. Res. 23: 1.65-76. (In Persian)

6. Goncalves, S., Correia, P.J., Martins-Loucao, M.A., and Romano, A. 2005. A
new medium formulation for In vitro rooting of carob tree based on leaf
macronutrients concentrations. Biol. Plantarum. 49: 2. 277-280.

7. Hajnajjari, H. 1994. Micropropagation. Research Institute of Forest and
Rangelands Press. First press. 173p. (In Persian)

8. Hong, Z. 1996. Tissue culture of Rosa chinensis var Floribunda. Forest. Res. 7:
2. 41- 45,

9. Horn, W.A.H. 1992. Micropropagation of rose. In: Bajaj, Y.P.S. (Ed.), Biotech
in Agri and Forest. 4: 320-324.

10.Jabbarzadeh, Z., and Khush-Khui, M. 2005. Factor affecting tissue culture of
damask Rose (Rosa damascena Mill.). Sci. Hort. 105: 475-482.

11.Kadota, M. and Niimi, Y. 2003. Effects of cytokinin types and their
concentrations on shoot proliferation and hyperhydricity on In vitro pear
cultivar shoots. Plant Cell Tiss. Org. 72: 261-265.

12.Karimi, M., De Meyer, B. and Hilson, P. 2005. Modular cloning in plant cells.
Trends Plant Sci. 10: 103-105.

13.Khosh-Khui, M, Honarvar, M. and Javidnia, K. 2010. The first report on in
vitro culture of Musk rose. Acta Hort. 870: 213-218.

14.Khosravi, P., Jafarkhani Kermani, M., Nematzadeh, G.H. and Bihamta, M.
2007. A protocol for mass production of Rosa hybrida cv. Iceberg through in
vitro propagation. Iran. J. Biotechnol. 5: 2. 100-104. (In Persian)

15.Kim, C.K., Oh, J.Y., Jee, S.O. and Chung, J.D. 2003. In vitro micropropagation
of Rosa hybrida L. J. Plant Biotech. 5: 2. 115-1109.

16. Mahdavi Mashaki, K., Moieni, A. and Jalali Javaran, M. 2014. Investigation on
anther culture in Damask rose (Rosa damascene Mill.) and miniature rose (Rosa
chinesis). Iran. J. Med. Arom. Plant. 30: 1. 84 — 100. (In Persian)

17. Mahdvian, M., Bozari, N. and Abdollahi, H. 2010. Effects of culture media and
growth regulators on proliferation and rooting of a vegetative Mahlab rootstock
(SL-64). Seed Plant Improv. J. 26: 1. 15-26. (In Persian)

18.Misra, P. and Chakrabarty, D. 2009. Clonal propagation of Rosa clinophylla
Thory. Through axillary Bud culture. Sci. Hort. 119: 212- 216.

19.0rlikowska, T. 1984. Micropropagation of Roodknop cv. black currant. Fruit
Sc. Rep. 11: 1. 5-17.

20.0sareh, M.H., Ghorbanly, M., Mamaghani, B., Ghamarizare, A. and Shahrzad,
Sh. 2007. Effects of culture media and plant growth regulators on in vitro shoot
proliferation of Damask rose (Rosa damascene Mill). Pajohesh and Sazandegi
(Agro. Hort.). 72: 45-57. (In Persian)

21.Ruzic, D. and Lazic, T. 2006. Micro propagation as means of rapid
multiplication of newly developed blackberry and black currant cultivars. Agric.
Conspec. Sci. 71: 4. 149-153.

\Al



VY20 (£) 2)lond (YY) (AL g5 (51 gy 4 i

22.Salehi, H. and Khosh-Khuy, M. 2003. Callus induction and growth in Miniature
Rose (Rosa chinensis Jacp. var. minima Rehd). J. Hortic. Sci. Biotech. 3: 1-2.
67-72.

23.Shirzad Khorram abadi, R. and Lotfi, N. 2003. micropropagation of Elizabeth
Rose using in vitro tissue culture. Pajohesh and Sazandegi (Agro. Hort.). 15: 2.
62-67. (In Persian)

24.Sotiropoulos, T.E., Mouhtaridou, G.N., Thomidis, T.V, Tsirakoglou, K.N,
Dimassi, I. and Therios, N. 2005. Effects of different N-sources on growth,
nutritional status, chlorophyll content, and photosynthetic parameters of shoots
of the apple rootstock MM 106 cultured In vitro. Biol. Plantarum. 49: 2. 297-
299.

25.Tomas, W., Motyka, V., Strnad, M. and Schmulling, T. 2001. Regulation of
plant growth by cytokinins. Sci. Hort. 6: 36-39.

26.Toriyama, K. and Hinata, K. 1995. Cell suspension and protoplast culture in
rice. J. Plant Sci. 41: 283-279.

27.Yadollahi, A., Omidi, M. and Eftekhari, M. 2015. Effect of nutrient medium
and concentrations of plant growth regulators on micropropagation of Rosa
damascena Mill. cv. ‘Kashan’. 6th International Symposium on Production and
Establishment of Micropropagated Plants. Sanremo, Italy .19-24 April.

28.Zheng-Hua, Y. 2002. Vascular tissue differentiation and pattern formation in
plants. Annu. Rev. Plant Biol. 53: 183-202.

\¢3



