Iranian Journal of Horticultural Science Sl SLEL
Vol 51, No 1, Spring 2020 (153-164) O '?Lc
DOI: 10.22059/ijhs.2019.252548.1401 QOYPE () WWAR Jlae o) 85lads DY 850

(Paeonia mascula Mill (L.)) Jkg de 5 (Slaini 3950 3Ll (S luding

Fo8lez Cawgdlis o 97Ok il Al (Jg Tod13 T3 ol ¢ 5gou (9o w3
Sy O oRls (AR s« JLEL ke 05 8 () BLLE) SLEL psle puige (5,55 Gaeils )
by S ol (65,58 pole odKLls ( SLEL pole 095 skl ¥
O RO (sl o Pl (AL bt ulidolS 528 65150 5 ba K Olojl sl X
O iy e o5 5,13 BLE 0uSKin g3  oomdh sib 09 5 (slskinl £
OFQVAN/Y Y 28 pdy oyl = WAV Y il s o)

o>

e glaclils 1yl dd e s b plodl 1l e Slgae 8 Gladedlsys S kg g e 53 03 SRR
5 GRd s p S iden /¥ 5 /Y /Y o) (NAA) del Sl 8 (& 53 p S he ¥ 5 /0 o) BAP) (ppsmsisl b
adllas 3548 0155k sbaen Mascula § 85 Sbg de 8 Ll sbaaler g5, G o fﬁux,a /0 5 o) (GA3) sl K
PeSda) 50/0 /X0 io) NAA 5 (i) s p Ske ¥ 5 ) 0/0 i) BAP il slaclile 1 o35 a0 53 5 35 )13
55 235 I esliul 5,50 MS b oS L b olel plas 93 A gy Ol S5 51 i sl IS W1 (55, (R
GAg 7 53 oS ke +/0 s NAA 23 55 0.5 s /) ol on & BAP 2 35 05 ke o 53 (O/FA) 5L slawi op 2ty gl dl> 0
5 (WAY) oS1s (gliomir IS Glal Sl Ad o)l ls Jgb Sials Ssl BAP Clile [l 48 sl 0L b el sy
Ao s jS1a ol sty NAA 2 53 05 Jon 2/0 5 BAP 2J 53 08 Jen ¥ Slas 53 (VW) G505y 2 55 (Slogm or slbas

ol Cowsts NAA 2 s P8 e /YO L (O/0Y) aky ) slts 5 (o3 V/0V) pl5ady s

LSlis g ys S8 (Sl g o sl 1Sl slaoilg

Optimization in vitro micropropagation of peony (Paeonia mascula)

Edris Mahdavi Fikijvar®, Hedayat Zakizadeh?", Valiollah Mozaffarian® and Hassan Rezadoost*
1. Ph.D. Candidate, Department of Horticultural Sciences, University Campus, University of Guilan, Rasht, Iran
2. Assistant Professor, Department of Horticultural Sciences, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran
3. Professor, Research Institute of Forests and Rangelands, Tehran, Iran
4. Assistant Professor, Department of Phytochemistry, Medicinal Plants and Drugs Research Institute, Shahid Beheshti University,
Evin, Tehran, Iran
(Received: Mar. 1, 2018 - Accepted: Feb. 9, 2019)

ABSTRACT

This research was conducted in two stages to optimize in vitro propagation of Persian wild paeony. Stage 1: effect of
BAP (0, 0.5, 1 and 2 mg.I"Y), NAA (0, 0.1, 0.2 and 0.3 mg.I"") and GA; (0 and 0.5 mg.I™%) on apical bud of Paeonia
mascula and stage 2: effect of BAP (0, 0.5, 1 and 2 mg.I") and NAA (0, 0.25, 0.5 and 1 mg.I™) were studied on
embryonic callus induction on young leaves of Paonia mascula. At stage 1: the highest shoots number (5.38) was
obtained on media containing 1 mg.I"* BAP + 0.1 mg.I" NAA+ 0.5 mg.I" GA,. The results showed that increasing
BAP level caused decreasing of shoot length. At stage 2: maximum of compact embryonic callus (17.93%) and
somatic embryo number per explant (7.11) were obtained on 2 mg.I* BAP and 0.5mg.I* NAA. For callus
proliferation, calli were maintained on MS medium containing 2 mg.I* BAP, 0.1 mg.I"X NAA and 0.5 mg.I" GA.
Maximum rooting percentage (70.51%) and root number (0.0.02) were obtained with 0.25 mg.I": NAA.
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Table 1. Effect of different levels of (GA3), (BAP) and (NAA) on shoots regeneration in Paeonia mascula

Shoot Number Buds Number

Shoot Length (cm)

Leaf Number BAP NAA GA3

Regeneration (%) (Mg
0.95¢ 0.50™ 0.33™ 0.79% 1.66™ 0 0 0
447" 1.43¢ 0.74" 1.59" 237+ 0 0 0.5
2.91¢ 0.91' 0.21™ - 2.32* 0 0.1 0
6.41% 1.56* 0.93" 235" 2.36™ 0 0.1 05
2.26" 0.58"" 0.19™ 15" 1.45Y 0 0.2 0
417" 0.77™ 0.43™ 2.12°9 1.31¢ 0 0.2 0.5
0.00" 0.00° 0.00" 0.00' 0.00" 0 0.3 0
0.57" 0.27" 0.16™ 0.79¢ 0.39" 0 0.3 0.5
19.93Y 2.00™ 1.38" 2,56 2,77 05 0 0
24" 2.81° 1.69"" 2.88™ 3.02% 05 0 0.5
23.33" 2.28" 1.68%Y" 2.86" 2.91™ 05 01 0
28.00" 2.68° 1.85% 3.27° 3.09™ 05 01 0.5
18.33" 2.06" 1.56%Y" 2.44%9" 2.54 05 0.2 0
24.00" 2.44Y 1742 2,710 2.78** 05 0.2 05
13.00° 1.67¢ 0.95" 1.86" 2.13 05 0.3 0
15.66' 1.74™ 1.21Y 2.05%" 2.36* 0.5 0.3 0.5
35.33Y 2.98° 170 2.88* 2.99* 1 0 0
44.33* 3.65% 2.06™ 317 3.58° 1 0 0.5
60.33" 4.08" 2.02% 3.16* 3.11* 1 01 0
77.2 5.38" 2.81° 4.01° 4.74° 1 0.1 0.5
50.66 3.8™ 1.81%9 2.93™ 2.87° 1 0.2 0
54.00¢ 3.99* 2.01% 3.13* 3.11* 1 0.2 0.5
43.66* 3.50¢ 1.479" 2.68 2,76 1 0.3 0
46.00* 3.60¢ 1.76% 287 287 1 0.3 0.5
24.33" 2.72¢ 1.674" 2,74 2.76%" 2 0 0
27.00" 2.88° 1.8 % 91 2.83% 2 0 05
46.00* 3.64% 1.92° 2.56*" 2.7%¢ 2 0.1 0
49.66* 3.82% 2.17° 2,74 2.78%* 2 01 0.5
40.67" 3.54° 184> 2.4209 241" 2 0.2 0
43.66* 3.70* 1.98* 2,57 2.6™ 2 0.2 0.5
29.33" 2.93° 1.479" 2.09'" 2.13% 2 0.3 0
28.00" 3.05° 1.55"" 2.344" 2.33* 2 0.3 0.5

RECI S CETORE L ESINC EIRWESA G P R ¢ K de)'] ool e ;2,0 S e Bg > (6l
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* Means in a column having same letter are not significantly different at the 5% level as determined by Duncan’s.
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Figure 1. Shoot induction and multiplication in Paeonia mascula, (a and b) Shoot tips explants 3 and 7 day after
culture, respectively, (c) Induction of buds and shoot primordia 3-4 weeks after culturing on the MS (Murashige and
Skoog, 1962) medium containing 1 mg.I™ BAP, 0.1 mg.I"* NAA and 0.5 mg.I™ GA;, (d) Growth and development of
buds and adventitious shoots, (e and f) Shoots proliferation 7-8 weeks after incubation on MS medium supplemented

with 1 mg.I"X BAP, 0.1 mg.I"" NAA and 0.5 mg.I"* GA;, (g) Root formation after 12-14 weeks of incubation of
explants on MS medium supplemented with 0.25 mg.I™ NAA, (h) Hardening of rooted plantlets.
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Table 2. Effect of different levels of (BAP) and (NAA) on embryogenic callus induction some of measured
parameters in Paeonia mascula

Embryo Compacted Embryogenic Callus Callus induction NAA BAP
Number Callus (%) weight (%) (mg.Ih)
0.00° 0.00" 0.00' 0.00' 0 0
0.00° 0.00" 0.21" 20.67" 0.25 0
1.041 1.33° 0.31% 49.00" 05 0
1.14f 1.35° 0.27° 44.009 1 0
0.00° 0.00" 0.00' 0.00' 0 05
2.02° 4.00f 0.34°% 56.67% 0.25 05
2.68%¢ 6.00° 0.28¢ 62.67™ 05 05
2.50% 5.33° 0.25% 53.33°" 1 05
0.00° 0.00" 0.00' 0.00' 0 1
3.03% 7.33¢ 0.38° 59.33% 0.25 1
5.27° 9.33° 0.44¢ 65.67° 05 1
2.79% 7.66¢ 0.38° 55.00% 1 1
0.00° 0.00" 0.00' 0.00' 0 2
4.66° 10% 0.59° 61.67" 0.25 2
7.11° 17.93 0.69° 78.01% 05 2
5.00° 11.00° 0.49° 56.00% 1 2
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* Means in a column having same letter are not significantly different at the 5% level as determined by Duncan’s.
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Figure 2. Indirect somatic embryogenesis and plant regeneration from leaf explants of Paeonia mascula. (a and b)
White and friable sections of callus at dark and light conditions, respectively, (c) Compact bright yellow embryogenic
sections of callus, (d-e) Induction of somatic embryos at different stages of development (globular, heart, torpedo and

cotiledonary) from leaf explants 4-6 weeks of culture on MS (Murashige and Skoog, 1962) medium supplemented

with 2 mg.I"- BAP+ 0.5 mg.I" NAA, (f) Shoots regeneration 8-10 weeks after culture on MS medium containing 1

mg.I"t BAP and 0.1 mg.I" NAA.
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Table 3. Effect of different levels of 1-naphthyleneacetic
acid (NAA) on rooting in Paeonia mascula

Root length Root Rooting Treatment
(cm) numbéer (%)d NAA (mg.I"%)
0.00° 0.00 0.00 0
4.32° 5.02° 70.51° 0.25
5.59* 3.97° 52.88° 05
5.88° 2.46° 13.80° 1

OSIs Ggal sl 2 (gt 0 S e B (il sl eSiles
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* Means in a column having same letter are not significantly
different at the 5% level as determined by Duncan’s.
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