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The Effect of Bud Position and Growth Regulators on the
Micropropagation of Rosa damascena Mill.
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Table 1. Plant growth regulators used in the regeneration medium.
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0.1 0.05 5 2.5 ailes CawoVl Ceand

Distal end
0.1 0.05 5 2.5 FE I IR

Middle part
0.1 0.05 5 25 a8l ol Coond

Proximal end
0.1 0.05 5 25 =les! wlss
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oo J5' (5 pod gadigai ) 5 (2liday w0 yd (w2

SMadigain, oz W08 4 Sladedng,s bulyd o 00,50l oo sl 5l Sy ladigaiyy; Sialesl cnl 5o
30 gl e digaite ) 090 aiged (olojaul 4y jLo Wiogr oud dngd gladadiygy ald jo 4l wl, glee Ll
Yoo ) /0 Jolss Siolesl 5l ad> e cpl j0 sad solatuwl slo les .waso,5 caS MS cuis lase jo LY 092 55
a2y ezl doyo il o S al>se (nl 13 95 24D g NAA 2 100 5 Lo ¥ g BAP i) 565 Lo
stz JB i a5 al plonil Gloj iy B g Siy5e Sl Ed)S 18 (Dbl 95 ain Sl g 5 ()59 cend Sloged
o b 3L o 5oy o B 5 syl S5 8 51 ialaf] Sl oo ol 0 ol U1 lopladl ol 535 5 5 0
oolazwl b bosls (Kl duslie o sl SPSS 15818 5 51 oolawl b baosls ay 3o .o solaiwl bo S59 5951y (sl 1,506
A8 pll 1Y il mlaw j0 LSD (505l 5
)iy Sl buo anyd

Slp MS cuiS s o d 05 Lo ¥ g oIV /) slacdale L NAA 4 IBA 24D o) sleaSolas
el A g olisg, el V8 040 15858 10 g wgmdis a2 0 VA=Y gloo L o, U1 jo oS ol oolal Hljasy

> o pl j0 .28 S plxl 5o, Ve Bl 5l o oS glopalosl ¢ 2Ll ub“Lc)'j RSB R et- J S Pt I O
A gyl padlosly ol oty sleo Ll s o g digein; o 0 Ay, Job lawgie iy olawd aile oo S
alads Lgl.(b&wu)b L35 J&M wY)J 695 63.&[5 LgL‘bQ‘g_.:J R W )]od..&i) L5L:zaca)L...>"Li‘: ‘L‘b‘_:}ls Lg)loﬁwloog )'| ey
S9l> CeaS i 4 boazalS 55, Ve cbdS 5 am g wiad Sladl OT L as e o 5, ¥ e beazalS .aiad oniliny,
o 3l sy (ol 6)u1 A58 A e (wgmades a2 10 YA-YY slod) a8 10 (B0 s @) <Yy g CansS oS
7Y Jless! o ;o LSD Qﬁ.oﬂ Slos p osls 1.k anglae .ol plodil 1,85 a0 Bolas S jsbay 7 )b slow »

RWINES

fAY


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.6.8
https://journal-irshs.ir/article-1-494-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1401.23.3.6.8 ]

Ol 3 550

ools 59519

ool il glSly ah ot 0 jhte lacd,l o 1S5 e 40 digain; O jlesd o slp ol Glalejl Jolie (eled 5o
osls (0,5 Jloyi sln o3V 9)l5e 10 5502 Jaass 5l polo (o) 2 o b plonil eoliiad 9,50 25k ) a2 g5 b (25w 2 )0
LSD 905! 51 ooliiwl b laools pSlis dunlie .05 5913 SPSS 1581 o 5 lawgs ialesl 51 Jol> slmosls .o oolaiwl
A oslaiwl EXcel 1380 s 55 51 e loges sy (ly ol plsil asyo ) 50 Jlais| mas (o

o g Wb

it glajlesi 5 (U G152 5 Sl CsVl s (SIS Cennd) Slgz Saiye 56 gy
Goxo S (631031515 yO by 0usS @iy
Aigoiy y pp 50 oo ulgi lao,Lusls Jobo

slacdbale 055 sl (lis s 28,5 515wl lawsSmelas Jles g wlyzr Codge iSen p 150 2 o)l Jobo
ol ooVl om0 0 )Ll Jobo ial3él 5o NAA 120 10 o5 oo /) olyod 4 BAP 12 10 6.5 Lo 8 4 Y/0
TDZ ) 5 pfiske 10 S )5 oLl o i g b o Lot Gl o 0 oL sl ol 5
Y USE) (F paz) ab odalive bl wlyz 5 4l Cewo¥l Cead §l Lol clowiges ;5 NAA 11 45 o5 Lo -/)
> oS 1V TDZ il 5 5 e 18 (5SS 5 b il sy i 15 6l Job 50 (AD i
NAA 1 5 0,8 oo -\ + TDZ 11 10 o) o -1V Jloss o il Ll lsz g crmly o lse slocand NAA 2]
P Sk Vsl bue )0 digein ) Job (n i a5 310 (LaS (5 )le) 50 0ud plamil (g @l (Y Jguz) 08 Jol>
s 3, aiile goaxie Lelse b 5 hidiygs S s o)t ld (g5l 5 LinliEl (1Y) 4b Jol> BAP ]
6,45 Ll g T ol et Lo 1o asliial 3,50 0 ) (gloodiiS pekiis (S Lasomo £4i ¢ gdme (glacSias (5ol
azals (o 0d; 5 6)sln )o Grden Cueal J Sl @y ST S 1) g551 ol e 5l aS 000 18 acas
dalss laaigain; 65l n 5 by el S5 crge ot Janzms 50 (S g § eS| censlie Conad (VF) el o555 5
Jisb 5 NAA & BAP (Yl Cons S lgice S5 o SISl padi Lial3l cucl BAP 4 ol 4y dzgs L (F) o
Sy G e &5 Sewl oo )15 58 cnl 5l Gy ((P) 09 oy oaiiS i (l a8 slacns I 5 S5 laazalS (ad
ol @S anb lwl) jo o5 ael cws 4 BAP 11 p0 5 e ¥ (55l> cuiS baome 5l (aeme J5 sladigein) Jsbo
waiS b i GlaSed (Sgey9n JolsS (s p3le ol S (S sl ety I Sl o)LLl Jobo (YY) ally oo (229
03231 2550 OalS it aile 0l s Aiged ;0 ALl o (g mgid (sloodygl B g (595 4 (2,8 Gl il Coade
olojl slajlas 236 55 5 009 YU slaadlse plas 5l Sl 13yl lalesl yo o )lusls Jsb csladading,e Lulyd 5
g )3
Ageijsy B 53 ool dlgi S Slaas

S Ceod (sdigeiy ;8,5 1,8 ul, leoniS pdal g dllgx Comdae (iiSed g Sl o ool o e S olaws

Ol 5 48l CossWl Caod s NAA S 5o 08 oo <)+ BAP il 05 Lo VIO Jgaj98 <S5 58 43l ol
Bgaiiy (¥ Jga2) Wdged adgi 1) S olass cp ples NAA 1J 065 Lo «/V+ BAP ) 005 L b clale b sl
$TDZ il 3 S oo 1) sNAA 2 10 05 a <) + TDZ il 3 .8 oo <10 (5 )lass oS5 5 el sz
Wgeiiny ol o aBle Job at, 2als T s wlis a8 (Y Jga) 393 5 olass o y%eS 6,8 NAA 2 15 0 8 Lo +/)
o)l glggran aey ol 0 (YY) Lo g Tabesh gl b yolo cw)p bl 0,8 S ades jials Coge a5 oy
b33l g ) cpl 45 0l aseios 5, Cilisee a3l laced g, Ll BAP Gglite slaciale 31 oy ,o (YY)
iyl 55 ookl 8590 slayles 3l e o)luslis Jobo a5 olizeen (V) wisls ()lis BAP (Lo slacbale s Jglie
il ot 0ad (6)9) p digedn, S 1 ol (o )T lee Slaed g lao,lusls Job jo o b as cl ol Uil o
Sl iges ) Laoe Cale 5 oS 5 coslitul 3550 o) SlaodiiS il (Sgey9n VL (S5 slaadlie S I3

TAA


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.6.8
https://journal-irshs.ir/article-1-494-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1401.23.3.6.8 ]

e Ay (loouiiS o i 5 iy CoaSpe il

o i Ll 5 oad adsl slao,lesls b L e slaailie wiile | o5 slasd ailsi e 0é 5 5,k slal cigai,

Dgr HUAB1 3 g0 Sl s g 009 00liul 350 (G0, GlBodS welats g ilgx Cundse il o (pl pols iales]

Gz J§ S5 olaed g o lusls Job o) sbhoaiiS pdai g dilsr Codge LiiSen 5 slo =Y Jgux
Table 2. The interaction effects of bud position and growth regulators on the shoot length and leaf number of Rosa

damascena.
mwd)j)l)sul&n A.Z)&Lbommf.!a‘.zj o)L..éL.ZJ}]a 5)40‘\.&.:5
Bud position Growth regulators (mgL™?) Shoot length Leaf number
(mm)
a8les CewdVb Ceand 0.1 NAA + 2.5 BAP 24 12b-d
Distal end
al Sloo oo 0.1 NAA + 2.5 BAP 292 16®
Middle part
@l ol Coond 0.1 NAA + 2.5 BAP 292 15%¢
Proximal end
e aly> 0.1 NAA + 2.5 BAP 11° 9
Shoot tip
a8les ZewoVl Ceand 0.1 NAA +5BAP 302 172
Distal end
al Sloo oo 0.1 NAA +5BAP 278 140
Middle part
Bl ol S 0.1 NAA + 5 BAP 26° 15%¢
Proximal end
oles! wls> 0.1 NAA +5BAP 15° 11¢
Shoot tip
ailes ZewoVb Coand 0.1 NAA +0.05 TDZ 278 13.40
Distal end
Wl Gls Caond 0.1 NAA +0.05 TDZ gcd 6.5'
Middle part
alo ol Coond 0.1 NAA +0.05 TDZ 7% 7t
Proximal end
oles! wls> 0.1 NAA +0.05 TDZ 25%® 49
Shoot tip
4l CewoWl Coand 0.1 NAA +0.1 TDZ 20° 11%
Distal end
Wl Gleo Caondd 0.1NAA+0.1TDZ g8cd 6'
Middle part
alo ol Coond 0.1NAA+0.1TDZ 6% 7t
Proximal end
el ailg> 0.1NAA +0.1 TDZ 5e 3.5
Shoot tip

Similar letters in the columns indicate no significant differences based on LSD test.
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A) I B) <

T1: 0.1 mgL* NAA + 251 mgL? BAP; T2: 0.1 mgL™ NAA +
51mgL?BAP; T3:0.1 mgL!* NAA + 0.51 mgL™* TDZ; T4:
0.1 mgL™ NAA + 0.1 mgL! BAP

Fig 1. Mean comparisons of the effect of bud position (A) and growth regulators (mgL) (B) on the leaf chlorosis
of Rosa damascena. Similar letters on bars are not significant based on LSD test.
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Table 3. The effects of BAP and Kin treatment combinations on the shoot length, leaf number and the chlorosis
of Rose damascena.

Ay oaS e A S S doyd Sy olaws ozl Job
Growth regulator Chlorotic leaf percentage Leaf number Shoot length
mmy
sals 752 ge 12¢
Control
0.1 NAA + 1.5 BAP 60P 144 16¢¢
0.1 NAA + 3 BAP 35¢ 16 14¢
0.1 NAA + 4.5 BAP 30¢ 17° 26
0.1 NAA + 1.5 Kin 550¢ 134 16.5%
0.1 NAA + 3 Kin 46 16.5% 23bc
0.1 NAA + 4.5 Kin 30¢ 20° 28°
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Table 4. The effects of growth regulators on the callogenesis percent, percentage of callus browning, callus fresh
weight and callus diameter in Rose damascena.

W) oS plass g ylad 2 P09 Sloged oy i ey
Growth regulator callus diameter ~ Callus fresh FEDVRERG. Callogenesis
(mm) weight Callus (%)
(9) browning (%)
0.5 BAP + 4 NAA 1.1% 0.01 112 10
1 BAP + 4 NAA 0.5¢ 0.005° 122 5°
2 BAP + 4 NAA 1.3% 0.015" 10 11
0.5BAP+424D 0.8 0.007% 112 4°
1BAP+42.4-D 4.5 0.045? 6" 70°
2BAP+42.4-D 3 0.028% g 58

Similar letters in the columns indicate no significant differences based on LSD test.
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Table 5. Mean comparation for the the rooting percentage, root number and root length of Rosa damascena
affected by auxin type growth regulators.

S ads, Job Ay ) olow hiade, ey
Treatment Root length Root number Rooting percentage
IBA 5 )3 0,5 o </ 82 2.5° 702
0.1mgL* IBA
NAA s 05 e +IY 2° 1.4° 30°
0.2mgL* NAA

Similar letters in the columns indicate no significant differences based on LSD test.
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Fig. 2. The Rosa damascena plants grown in vitro. Fig. A-D plants regenerated from the diverse bus positions
(proximal, middle, distal and shoot tip). Fig. E and F shows callus induction from the petiole explant and
Fig. G and H is related to the rooting stage of explants.
Cond) dilgz Calisee glocasdge 5l olS o155k 4 bgs e A-D gl . glacels ;0 Ll (0 00 S 0l gawe 5 llS-Y S
@it al> o a bgrye H 5 G pglal o 5 0o aigein) sl ay GWIF S E polas (ool a5 ol o Sloe ( SB58
Ladigeis 5l

far


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.6.8
https://journal-irshs.ir/article-1-494-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1401.23.3.6.8 ]

e Ay (loouiiS o i 5 iy CoaSpe il

S 5 A%
b e 1) olS olisk ol slecanSplay slalend g ailg> oo oS olo (lis ool ol gy 5l Jol> ls

o iz 3 NAA 1 56 5 Lo oV + BAP o 50 5 Ll 5 VIO 6o lows o 0)luilis Jsb o e 5 wiols 1,3
s SNAA 2 s 05 Lo o1V + TDZ 1 3o )5 oo +1+0 Ll 5 00 sunlice Bl ol 5 s ccamsoVl
lolos 156 Lpgas 1 oad plaml (pu)p @ls b o)Ll Jsb ol (Rl rge alle lesil sz 5 sV
10 claloss 10 0,lails Jsb o i 45 ol Lid 55 dilyz Caradsn i1 528,515 )0 a0y oy clooniiS puliss Cilises
NAA 2 s a8 Lo /) olyan 4 Kin 2 o 05 Lo $10 s NAA il 50 5 Lo +/) ol yan & BAP 2 56 5 e
DAL s sl f1 o) el ol il anld 55 et 53 o sVl S (o5 J5se 0aimd (i S b el

);:.:J)or:)fsl,,a\‘5\ ol).c.maq2.4-D):,,.l)or=)fsl¢.a\°)Lo.:.‘{)o@l)’c\.:ﬁM)okﬁ):;}/l.gﬂolodm%Aﬁ.I?S)ax;‘:)

BAP i )0 o8 eV olpon 024-D 5o j0 0,5 e F Lo )0 iy ol loged 0o (2 yieS 5 b Jol> BAP
ls cwl alls diges ol loged Lrals 10 s g0 i blewd ple 4 Cod jlewd ol a0 lid a5 0l snaline

Al odalin IBA o j0 0,85 Joo o/ Jled jo ai, Job g olijais; ae s o YL a5 oy las

References &bw

-

1. Adhikari, S.R. and B. Pant. 2013. Induction and proliferation of in vitro mass of callus of Withania somnifera
(L.) Ann. Res. Plant Sci. 1 (3): 58 — 61.

2. Arnold, N.P., M.R. Binns, N.N. Barthakur and D.C. Cloutier. 1992. A study of the effect of growth regulators
and time of plantlet harvest on in vitro multiplication rate of hardy and hybrid tea roses. J. Hort. Sci. 67: 727-
35.

3. Badzhelova, V. and V. Bozhanova. 2018. Efficient protocol for in vitro clonal propagation of Rosa amascena
Mill. and its comparison with conventional propagation method. Bulg. J. Crop Sci. 55(6): 37-44.

4. Baiest, M.M.H., S.N. Azimi, N. Mortazavi and H. Mohammadi. 2013. Study of the effects of different
concentration of IBA and 2.4.D on the rootting Rosa damascene cuttings. National Symposium of Passive
Defence in Agricultural Section, Qeshm. (In Persian).

5. Carelli, B.P. and S. Echeverrigary. 2002. An improved system for the in vitro propagation of rose cultivars. Sci.
Hort. 92: 64 — 74

6. Debener, T. and L.H.S. Oyant. 2009. Genetic engineering and tissue Culture of Roses. Plant Physiol. 6: 393 —
409.

7. Doina, C., A. Fira, O. Borsai, M. Hart, C. Sisea, R. Pop and D. Pamfil. 2017.Micropropagation of Rosa
damascena Mill: the effects of gelling agents on the multiplication stages and acclimatization. Agri. Sci.
Practice. 3(4): 56-63.

8. Ginova, A., I. Tsvetkov and V. Kondakova. 2012. Rosa damascena Mill. An overview for evaluation of
propagation methods. Bulg. J. Agr. Sci. 18: 545 — 556.

139. Huettman, C.A. and J.E. Preece. 2000. Thidiazuron: a potent cytokinin for woody plant tissue culture. Plan
Cell Tissue Organ. Cult. 33: 105 — 119.

10. Islam, M. M., M. Ahmed and D. Mahaldar. 2005. In Vitro callus induction and plant regeneration in seed
explants of Rice (Oryza Sativa L.). Res. J. Agr. Biol. 72 — 75.

11. Khosh-Khui, M. 2014. Biotechnology of Scented Roses: A Review. Int. J. Hort. Sci. Tech. 1(1): 1-20.

12. Kornova, K.M. and J. Michailova. 2000. Study of in vitro rooting of Kazanlak oil-Bearing (Rosa damascena
Mill.). J. Essent. Oil Res. 6: 485 —492.

13. Kumar, A., A. Soda, U. Palni, A. Gupta and L. Mankok Palni. 2001. Micropropagation of Rosa damascena
Mill. from mature bushes using thidiazuron. J. Hort. Sci. Biotech. 76(1): 30-34.

14. Omidbaigi, R. 1995. Approaches to Production and Processing of Medicinal Plants. Fekr-e-Roz Publication,
P.P. 283. (In Persian).

15. Omidi, M. And A. Yadollahi. 2016. Factors affecting in vitro propagation efficincy of three genotype of Rosa
damascena. J. Bio. Nat. 6(2): 78-87.

16. Pati, P.K., M. Sharma, A. Sood and P.S. Ahuja. 2009. Micropropagation of Rosa damascena and R.
bourboniana in liquid cultures. Bio. Plant. 48: 609 — 611.

17. Peivandi, M., L. Kazemi and A. Majd. 2015. The effects of different cytokinins on the proliferation of
Lavandula vera. J. Plant Res. (Iran. J. Biol.). 28 (2): 257-263. (In Persian).

18. Piri, K.H., M. Hasandokht and R. Abrishami. 2006. Plant tissue culture guide. Plant. Cell. Tissue. Organ.
Culture. 33: 105 — 119.

a0


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.6.8
https://journal-irshs.ir/article-1-494-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1401.23.3.6.8 ]

Ol 3 550

19. Ranjbar, A. and A. Nourollah. 2016. Improving the rooting of two Rosa damascene genotypes cutting. Flower
Ornam Plants, 2(1): 59-68. (In Persian).

20. Rout, G.R., A. Mohapatra and S. Mohan Jain. 2006. Tissue culture of ornamental pot plant: A critical review
on present scenario and future prospects. Biotechnol. Adv. 24: 531-560.

21. Sabri, N. 1994. Cytogenetic and electro pheretic study of the taxon, Vinca; tissue and cell culture, for the
production of alkaloid chemotypes, MSc thesis. Tarbiat Modares University. Iran. (In Persian).

22. Tabesh, F., M. Jafarkhani Kermani, S.M. Khayam Nekuie and A. Mosavi. 2013. In vitro propagation of
damask rose (Rosa damascena cv. Isphan). Ann. Biol. Sci. 4(8): 134 — 138.

23. Wojtania, A., and B. Matysiak. 2018. In vitro propagation of Rosa Konstacin (R. Rugos x R. Beggerana) a
plant with high nutritional and pro-health value. Folia. Hort. 30(2): 259-567.

24. Zarghari A. 1988. Medicinal Plants. Tehran University Publication. Volume 2. PP. 248. (In Persian).

25. Zoulfaghari-nasab, R., M. Khosrou-shahli, V. Grigourian and A.R. Motalebi Azar. 2004. Investigation of in
vitro propagation of Apricot x Plum natural hybrids. Iranian J. Hort. Sci. Tech. 5(5): 81-92. (In Persian).

fas


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.6.8
https://journal-irshs.ir/article-1-494-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1401.23.3.6.8 ]

Iranian Journal of Horticultural Science and Technology 23 (3): 485-496 (2022)
Research article

The Effect of Bud Position and Growth Regulators on the
Micropropagation of Rosa damascena Mill.

M.B. Hassanpouraghdam, A. Ebrahimzadeh, M.A. Aazami, S. Malekian, M.
Salehzadeh and L. Vojodi Mehrabani'!

Several experiments were conducted to study the effects of bud position and plant growth
regulators on the micropropagation of Rosa damascena. In the first experiment, the effects of bud
localities (the proximal, middle, distal and shoot tip), BAP (2.5 and 5 mgL), TDZ (0.05 and 0.1mgL"
1 and NAA (0.1 mgL1) were studied on the regeneration of plant. The highest shoot length in the distal,
middle and proximal bud locations was attained by 2.5 and 5 mgL* BAP + 0.1 mgL™* NAA. For the
proximal and shoot tips, the top data was related to 0.05 mgL*of TDZ + 0.1 mgL* NAA. In the second
experiment, Kin and BAP (0, 1.5, 3 and 4.5 mgL™?) treatment combinations were tested on the
regeneration potential without considering bud location. The highest shoot length belonged to 4.5 mgL-
L of BA and BAP. For the rooting stage; 0.1, 0.2 and 2 mgL* of NAA and IBA were examined and the
highest rooting percentage and root length was recorded for 0.1 mgL* IBA. In conclusion, the in vitro
regeneration response was controversy for the bud location. However, the growth regulators had
promising effects on the regeneration of Rosa damascena.

Keywords: BAP (6- benzyl amino purine), NAA, TDZ, Rooting.
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