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Table 1- The effect of NAA on some triats of Lilium ledebourii bullblet explant
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ajle Al Sldady,
NAA B;; lb:let Number of  Number of Scales per Root Number of lRootth
(mg i} es bulblet scales bulblet number  rooted bulblet eng

weight (mm)

0 0.231° 4.95° 14.7° 3.2° 2.7° 1.3° 6.7°

0.01 0.276" 4.95° 15.15° 3.5 3.05° 1.7° 5.2°
0.1 0.483° 8.6" 23.85° 2.9° 11.25° 5.1° 10.15°

1 0.386" 3.95" 12.3° 4.5° 5.5° 2.55° 3.7°
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Numbers followed by the same letter are not significantly different(P<0.05)
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Table 2- The effect of ultrasound on some triats of Lilium ledebourii bullblet explant

. . axjlyslani 2 Ay dlaad
Ogol 8 e (LY IREY] st y
L D) i
ex Esl:liisgz:;ion Number of Number of Root of per
p ©) scales rooted bulblet bulblet
0 12.81° 3% 3?
5 18.38% 3.5° 1.2°
10 21.75° 2.88% 1.8
20 15% 2.44% 1.7°
30 14.56™ 1.5° 1.5°
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Numbers followed by the same letter are not significantly different(P<0.05)
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Table 3- Interaction effect of NAAX ultrasound on Bulblet mean Weight of Lilium ledebourii
cdile Ggolb e axily 2 Oj9 (be
(mg I'') NAA Ultrasound exposure duration (s)  Bulblet mean Weight (g)
0 0.066™
5 0.053¢
0 10 0.056°
20 0.071"
30 0.06°
0 0.057¢
5 0.05°
0.01 10 0.056°
20 0.102
30 0.079*
0 0.079™
5 0.053¢
0.1 10 0.05°
20 0.72"
30 0.056°
0 0.08"
5 0.13"
1 10 0.152"
20 0.188°
30 0.355°
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Numbers followed by the same letter are not significantly different (P<0.05)
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Table 4- Interaction effects of NAAX BA on the bulblet production and root induction of Lilium ledebourii

2 0j9 opbe Slaw - Sl
NAA  BA  @ioi il oy CEIE L badejly P
(mg I (mg B} Bulblet i A Number of - Rooting bulblet Rootlength
fresh weigh Bulblet mean Number scales Root g (mm)
Weight (g) of bulblet number
0 0.146° 0.107°" 1.5% 459 5.5%d 1.5% 15.25%
0 0.01 0.19% 0.097%f 2de 5.75% 4254 1.75% 9.5¢
0.1 0.117¢ 0.103%f 1° 4.25¢ 0¢ 0¢ of
1 0.141¢ 0.158% 1° 3.75¢ 0¢ 0¢ of
0 0.237% 0.064°" 3.75% g<d 10.5% 2.25° 15.75°
0.01 0.01 0.157¢ 0.093%f 2de 6.75% gbe 2.5° 10°
: 0.1 0.14¢ 0.093%f 1.5% 5.5¢ 0¢ 0¢ o
1 0.19% 0.178° 1.5 5.75% 0¢ 0¢ o
0 0.548° 0.041" 9? 24.75° 12% 6° 9.5¢
0.1 0.01 0.37° 0.044! 7% 19% 20.5° 4.75° 12.25%
: 0.1 0.18% 0.182° 1.5% 5.5¢ 0¢ 0¢ of
1 0.159¢ 0.151*¢ 1° 44 0¢ 0¢ of
0 0.187°%¢ 0.151%¢ 5.5% 13% 4.75% 3P 457
0.01 0.306" 0.085%f 5.5% 15.25% 7.25% 2be 3.5%
1 0.1 0.303% 0.132%¢ 2.5% 6.25% N 0.75% 2¢
1 0.206% 0.167% 2de 6% 0¢ 0¢ o
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Numbers followed by the same letter are not significantly different(P<0.05)
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Table 5- The effect of NAA on some triats of Lilium ledebourii bullblet explant

O9egp lils il 09 il dlasd ol Dlas Sy drjly dlasd
(gglﬁ) Bulvl:ieitglf:;“h Number of bulblet Number of scales Rooting bulblet
0.1 0.495° 8.42° 25.75° 7.4
1 0.332° 4.84° 16.94° 4.2°

2l ges (P<0.05) Hls gixo BMS] gl o o )5 S o gy | olacl

Numbers followed by the same letter are not significantly different(P<0.05)
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Table 6- The effect of ultrasound on some triats of Lilium ledebourii bullblet explant

Syl e il B 9 el by g uld olaxs dudy ) Dlass e, Jsb
Ultrasounfl exposure Bulblet mean Weight (g) Scales per bulblet Root number Root length
duration (s) (mm)
0 0.057° 2.92° 43.5° 16.81°
5 0.077% 3.81° 26.3° 14.56®
10 0.077% 3.54° 22.69° 15.06%
20 0.073% 3.67° 20.07° 12.93°
30 0.086° 3.77° 25.0° 13.62%
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Numbers followed by the same letter are not significantly different(P<0.05)
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Table 7- Interaction effects of NAAX BA on the bulblet production and root induction of Lilium ledebourii

Oge9p chals Oge e Chls aily B 0j9 (ke il g2 ol olasi
( 2?;&1) (mBgArl) Bulblet mean Weight (g) Scales per bulblet

0 0.067° 3.23%

0.1 0.01 0.059° 3.05¢

1 0 0.07° 3.52°

0.01 0.1* 4.32°
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Numbers followed by the same letter are not significantly different (P<0.05)
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Elzde (rwgmw ol dajly p2 ()59 (We g2 Dol lgel x NAA jlowi Jalliie I 51-A Jgaa
Table 8- Interaction effect of NAAX ultrasound on Bulblet mean Weight of Lilium ledebourii

clile gl yd o adyy Job
NAA (mg ) Ultrasound exposure duration (s) Root length
0 15.75°
5 18.12%
0.1 10 18.75%
20 16.12%
30 16.88*
0 17.88?
5 11.00°
1 10 11.38°
20 11.29°
30 10.38"

2l ges (P<0.05) Hls gixo BMS] gl o o )5 S o gy | olacl

Numbers followed by the same letter are not significantly different(P<0.05)

Elyda cogns 5 Ay W1 51 Cog0l,d X BA X NAA jlagi Jilie 50 -4 Jgar
Table 9- Interaction effects of NAAx BA Xultrasound on root induction of Lilium ledebourii

NAA BA Ggolyd G sl a2 aly ) dlaws
(mg I') (mgrl ) Ultrasound exposure duration (s) Root of per bulb

0 278

5 44¢00

0 10 278

20 2.4:‘h

cig!

5 3.1

0.01 10 40 cfeh

20 4.7°%

30 3.1

0 5.39f

5 81 abc

0 10 7.8 bed

20 6.1°%

! 30 7.8 cd

0 7.1

5 10.4°

0.01 10 6.1k

20 8.7%

30 7.4

2Bl 03 (P<0.05) jlo gxe BMA] (glls (gt 2 4> S o Bgy> b Dl

Numbers followed by the same letter are not significantly different(P<0.05)
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Figure 1- Effect of different times of ultrasound exposure on the bulblet production and root induction of Lilium ledebourii
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Introduction: Lily (L. ledebourii) is the rarestspeciesof the genus Lilium, and grows in Caucasus region.
Iranis one of the important distribution areas of this endangered species. It is important as an ornamental plant
due to its large and attractive white flowers that are equal to those of commercial lilies in terms of beauty.The
two main constraints on growing this plant are a low multiplication rate and the high cost of bulb production.
Five to ten flowers commonly appear on each plant, even specimens with up to 15 flowers have been observed.
Plant tissue culture techniques are widely used in plant propagation and using these methods can effectively
provide micro-propagation of this plant in large scale. High percentage ofregeneration is necessary for plant
protection, using in the breeding programs and gene transfer to this plant. Therefore, the effect of plant growth
regulators and abiotic stress (ultrasound) werestudied on the bulblet production and root induction of Lilium
ledebourii.

Materials and Methods: The experiment was factorial based on completely randomized design with four
replicattions and was carried out in tissue culture lab of University of MohagheghArdabili in 2015. For this
purpose, segmentsof scale explant was treated with ultrasound and cultured on MS medium supplemented with
different concentrations of NAA and BA alone and/or in combination with each other. In this experiment,

different concentrations of NAA (0, 0.01, 0.1 and 1 mgl™") and BA (0, 0.01, 0.1 and 1 mgl") and different
Ultrasound exposure duration (0, 5, 10, 20 and 30 second) were studied. In order to remove possible
contamination from the media, all media were autoclaved for 20 minutes at 121 °C. At the end of the
experiment, the number of bulblet, root length, fresh weight of bulblet were recorded. The cultures were kept at
2542°C under illumination with daylight fluorescent lamps (30 mol m?s") at 16 h photoperiod. Data was
subjected for analysis of variance and compare means using SPSS 16.

Results and Discussion: The results showed that ultrasound had negative effect onroot length, so that the
highest root length was observed in explants without ultrasound treatment. Result also indicated that ultrasound
had positive effect on bulblet production and root induction. A different effect of growth regulators was observed
in similar media on the bulblet formation percentage. The 0.1 NAA concentration had a higher efficiency while
increasing NAA insignificantly decreased bulblet induction. The highest total weight and number of bulblets
obtained by 0.1 mgl' NAA. Concentrations of NAA increased rooting percentage. Different concentrations of
NAA had also significant effects on some traits. So that, the highest weight of bulblets obtained by 0.01 and 0.1
mgl™ BA and the highest number of roots obtained in control. Bulblet maximum mean weightwas in30 seconds
ofultrasoundtreatment, ~which hada significantdifference =~ with the control treatment (without
ultrasoundtreatment). In the other hand, ultrasound increased the number and weight of bulblets.Mechanical
stress and microstreaming by acoustic cavitation might be considered as the most possible cause of the various
physiological effects of ultrasound on cells. The enhancement of V-ATPase transport and ATP hydrolysis
activities seem to be an ultrasound-induced metabolic response of cells. High-intensity ultrasound is well known
to be destructive to biological materials, disrupting the cell membranes and deactivating biological molecules
such as enzymes and DNA. Low-intensity ultrasound, on the other hand, has shown a range of sub lethal

biological effects that are of potential significance in biotechnology .There are several processes that take place

in the presence of cells or enzymes activated by ultrasonic waves. High-energy ultrasonic waves break the cells
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and denature the enzymes. Low-energy ultrasound can modify cellular metabolisms or facilitate the uptake of
nutrient, and make them easily through the cellular walls and membranes. In the case of enzymes, the increase in
the mass transfer rate of the reagents to the active site seems to be a most important factor.

Conclusions: The results showedthatthebulblet production at first stages and a little root formation in tissue
culture is useful for fast bulblet inductionandthenrooting. Finally, it seems that ultrasound in combination with
plant growth regulators have the potential to produce the highest average number of bulblets in the scale explant.

Keywords: Benzyladenine, in vitro, Naphthalene acetic acid, Rooting






