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Abstract
Objective

Fritillaria imperialis from the Liliaceae family is an ornamental species in danger of extinction.
Therefore, it is nessessary to conserve the plant genetic pool. Two proper methods to access this
goal are micropropagation and germplasm conservation in in vitro freezing conditions. The
presence of suitable pre-treatments is necessary for cryopreservation. The most important and the
most application of pre-treatment is encapsulation-dehydration. The purpose of current research
was in vitro proliferation of F. imperialis using plant growth regulators and its cryopreservation
using encapsulation-dehydration pre-treatment.

Materials and methods

Bulb scales as explants and MS medium as basic culture medium were used. For
micropropagation, kinetin (Kin) and a-naphthaleneacetic acid in concentrations of 0 (as control),
05, 1 and 2 mg I were applied. For cryopreservation, explants were pretreated with
encapsulation-dehydration followed by conservation in liquid nitrogen. Encapsulation was done

using sodium alginate. Dehydration was carried out in air and using high level of sucrose.
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Results

The results of micropropagation showed that the maximum number of leaf (3.5) and root number
(5.7) was obtained in explants treated with 0.5 mg I* Kin along with 1 mg I"* NAA. The results
of cryopreservation showed that encapsulation-dehydration in air as a pre-treatment had effective
role on the survival and regeneration of explants (70.5%) after conservation in liquid nitrogen.
Least explant survival was obtained in control (without pre-treatment). In vitro regenerated
plantlets were cultivated in plastic pots containing peat moss and perlite (in ration of 1:1) and
acclimatized with environmental conditions. The survival rate was 90% and the growth pattern
of regenerated plants was similar to that of mother plants.

Conclusions

Present research proposes the use of 0.5 mg I Kin together with 1 mg I* NAA for
micropropagation and encapsulation-dehydration for germplam cryopreservation of F. imperialis.
Micropropagation by direct and indirect organogenesis and embryogenesis is a proper approach
for proliferation of ornamentals in danger of extiction. The success of these methods depends on
type and concentrations of auxins and cytokinins applied in culture medium, singular or in
combination. In order to protect rare and endangered ornamental species, modern
biotechnological tools need to be utilized.
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Table 1. Analysis of variance of the effect of different concentrations of plant growth

regulators NAA and Kin on leaf, root and callus number of F. imperialis in vitro conditions

oodllS olaw Aoy e S yolass il as lyuss wlie
Callus number Root number  Leaf number df S.oV
6.67** 4.20™ 4.58™ 3 Kin
2.17* 1.40m 0.70™ 3 NAA
5.40** 1.82™ 0.36™ 9 Kin x NAA
0.55 0.554 0.099 32 s
17.75 18.00 12.10 - Ol padi oy

I3 gre W] 3929 eas ™ Lo yd Y Jloin ! mhaww 43 415 gxe BT

“ Significant at the 1% probability levels. ™ Non-significant.

iy 9 olia8le sl 899 o ploal Lad Gl Wiy (godiiS el 90 (pl uols imgh B 4 dsgi b
olis (2002) Paek and Murthy .col caeal sls gloj g (odbasdl (a5l S giaw ¢ cpnST 5l G909 Hlad S5 o
buse )3 5ly ol gd9ei sy S I L thunbergii Mig. s (axjlo ,o 5l Sp ¥ 6SShe L) Sy alass oy i 457 1500

53 ol Canddy (gt b ases cpl el candas KN jYg09,S0e ¥/50 b S 5 15 NAA )Y g0g,Suo VEY b osds & S
F. thunbergii ;s jlo (s 5l ax 5Ly 905 (595 (5550 i oabodliiw] psS g glgil g e lale )y Slgsean yols yimgh

My oYL (Kizil et al. 2016) sol coavsas NAA 1 1 p)S Lo +/V bolyen TDZ i 1 p)S Lio +/V g /40 (gql>
Sl oo o Lol cle oS el cansay NAA 5 Kin sYL clacdale 5l oslatwl b o Limgs 55 (Lo Ll ya 50 ¥/0) Sy
2 G Ay g 43U dlaw o YL FLimperialis (s sl S g 9 (ST o geyen (sl300,0 oo ) olds

(Rahimi et al. 2014) sl cussas NAA 1 5 o5 Lo +/¥ g TDZ i o5 o /0 (gl cusS slalae
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Table 2. Mean comparison of the effect of different concentrations of plant growth

regulators NAA and Kin on leaf, root and callus number of F. imperialis in vitro conditions
using LSD test

LS Ay Sl Spoabi (g S he) bl Sl il (3 0 255 (o) S
Callus number  Root number  Leaf number NAA (mg I%) Kin (mg I})
2.80°"+0.81 2.80"+0.23  2.65%+0.01 0.00 0.00
3.90% +0.64 3.23*"+0.14 2.18*+0.04 0.50 0.00
3.25+0.46  3.709"+0.21 2.98°+0.01 1.00 0.00
3.23¢+0.462 4.73%¢+0.28 2.50°+0.10 2.00 0.00
3.23°+0.68 4.40°"+1.01 3.40*+0.01 0.00 0.50
513*+0.95 540*+0.67 2.55°+0.21 0.50 0.50
7.98%+0.72 5.70* +1.43 3.502+0.12 1.00 0.50
4.18“+0.98 3.80°"+0.75 3.42%+0.14 2.00 0.50
6.33" + 0.80 333"+ 0.45 2.55°+0.58 0.00 1.00
412 +0.15 5.00%+1.10 2.60% +0.44 0.50 1.00
474>+ 073 4.66°°+0.82 2.40°+0.67 1.00 1.00
440 +0.72 4.36°T+054 2.20°°+0.40 2.00 1.00
486"+ 065 3.76"+0.12 1.96%+0.05 0.00 2.00
4.22°* +0.80 4.10°9+0.17 1.939+0.13 0.50 2.00
3.35%+0.83 3.70"+0.28 1.839+0.34 1.00 2.00
3.67°%+0.77 290%"+0.15 1.669+0.13 2.00 2.00

1504 LSD (sleiols wia (90l o y3 0 Jlodinl gedaww )3 (5w 12 (59 Dglisie o L (Sl

*Means with different letters on the same column are significantly different (p<0.05) based

on LSD test.

S > Ay 9 Sy oged 9 0y 9 axly Gl glp ST e (oS gie SO LS 0 NAA (S

Foo il oudd il oolial b laplssl L1556 sl NAA 3 BA Kin Gilse slaclale ;I .(Paek, 1994) cul 655l
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Figure 1. Micropropagation process of F. imperialis. A) At natural habitat, Ilam province;
B) Preparation of bulb scale explants; C) Putting explants on culture medium; D) Callus
production and indirect organogenesis from bulb scales after 45 days on culture medium
containing 0.5 mg I Kin together with 1 mg I NAA; E) Full plantlet produced in tissue
culture conditions after 65 days on culture medium containing 0.5 mg I Kin together with
1 mg It NAA; F) Acclimatization of plantlets produced in tissue culture conditions with ex

vitro conditions, 30 days after exit from culture vessels.
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35 103 YOI+ 5 FAIVS i iy 9, g0 Y50 < IVB b (Sl 5 1sm ) (650l b oliam (13,5 WguS 5 5,8 gm0 Vg0
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Table 3. Analysis of variance of the effect of different pre-treatments on survival of F.

imperialis in vitro after cryopreservation

Explants survival lsagess,, <l df ooljl as SOV ol gl
710™ 3 Pre-treatment  les i
44.17 32 Error s
- C—")*—w g
13.60
C.V.

w03 ) Jloia !l plaw jd Id ore SWAT 39y

" Significant at the 1% probability levels

VYA

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



RN,

\i” 6&')‘1&&9‘5%&9

wamsml,

xSl s ssmline (Hlesin g Jlasl (o) Wali Fow laguld )3 (303 YAY) biigeis) (sliy (o yieS
5 5353 GVl e g Jgome )3 Wigaiss, 68l 31 feslio old Y 390 5ua slsn ol j 3 Wigaiss,

(F J532) 352 39553 5Vl CRIE (ol Jlous 3 Intiguisey (65l L alpad g iza 39 el (slyn ooy 5 650

O ily Y Eow b (Jidler w0y g9y Witk sl by P (ube Gaumlio (£ Jgun
&l 3l )3 oaig eSS

Table 4. Mean comparison of the effect of different pre-treatments on germination

percentage of F. imperialis bulb scale preserved in liquid nitrogen

Mean comparison . Sle duslie

(Lo )3) g ld S5l Pre-treatments  la,los i

Germplasm germination (%)

18.70°+ 5.10 Control sals

57.30° + 10.17 Dehydration in air — lea ,s ¢S
38.209+ 6.20 Dehydration by sucrose ;,Ssw b (s pSo
41.10°+8.18 5959 b Sl g lgm )3 5,5

Dehydration in air and by sucrose

70.50° + 12.53 lon 1> 6y S b olyads 3,5 guS
Encapsulation together with dehydration in air
48.76° + 5.88 59,53 b (65T b olian 3 S oS
Encapsulation together with dehydration by sucrose
45.50°+ 7.55 595550 b 65l g lom )3 (ST L olyan ()3 S dlgunS

Encapsulation together with dehydration in air and by

sucrose

150 41 LSD (slaiels s (39051 w0 y3 0 Jlain! o 3 (i 2 (59, Wglise gyn b (51 (1eile

Means with different letters on the same column are significantly different (P < 0.05) based
on LSD test
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Figure 2. Pre-treatment of F. imperialis bulb scales by encapsulation-dehydration method

before plunging in liquid nitrogen (A); Encapsulated scales physical dehydrating under
hood (B); Growing bulb scales after withdraw of liquid nitrogen (C).

odlidlgunsS (slodigaifyy sl Wl 0 o £SOl Wilo 1585 (oo il )3 1y ool Canglie laigaiss; ()9S geS
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2008; Thammasiri 2008; Kaviani 2010, 2011; Khoddamzadeh et al. 2011; Subramaniam et al.
ik el oS ol S dauns e yiw (2011; Kulus and Zalewska 2014; Kaviani and Negahdar 2017
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