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Abstract

Background and Objectives

Introduction: Begonia is one of the most important ornamental plants around the world.
Begonia species are grown for their attractive leaves and flowers in indoor and outdoor
conditions. The tissue culture technique is an alternative method for the propagation of
begonia species. It can overcome the difficulties of vegetative propagation and lead to high-
quality and uniform planting material under disease-free conditions irrespective of the
season and weather. In begonia tissue culture, different species showed diverse responses to
the medium composition, especially plant growth regulators. Also, lack of information on
large scale micropropagation of begonia in Iran highlights research on optimization of
begonia species propagation on in vitro culture condition. Thus, in this study the effect of

plant growth regulators on shoot regeneration and proliferation of three begonia species (B.
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elatior, B. soli-mutata, and B. tiger), the impact of Auxin and sucrose on rooting of B. elatior

and diferent pot substrate on acclimation were survived.

Materials and Methods

In this experiment, petioles of three begonia species (B. soli-mutata, B. elatior, and B. tiger)
were used as explant sources. So explants were washed under tab water for 30 mins and
sterilized with 1.5% sodium hypochlorite for 15 mins. After sterilization, thin Cell Layers
(TCL) with 2 mm thickness were prepared from petiols and cultured in MS medium with
different concentrations (0.2, 1, 2 mg/L) of kinetin (kin) or thidiazuron (TDZ) in
combination with NAA (0, 0.2 mg/L). Next, the effect of auxin type (1 mg/L of IAA, IBA, and
NAA) and sucrose concentration (30 and 40 g/l) on rooting of B. elatior plantlets were
determined on in vitro condition. For plantlet acclimation, sand, CocoPeat perlite mixture

(1:1 ratio), and Peat moss as pot substrate were evaluated.

Results

The results showed the shoot regeneration response of begonia species to the plant growth
regulators of the medium, and there was a significant difference between them in all of the
species adding the Auxin to the medium increased shoot regeneration. In B. elatior and B.
tiger lacking of NAA to the medium caused no shoot regeneration. Maximum shoot
regeneration (100%) was achieved in B. soli-mutata species in medium containing 1 or 2 mg/L
of kin and 0.2 mg/l NAA, in B. elatior at 1 or 2 mg/L of TDZ in combination with 0.2 mg/l
NAA and in B. tiger at 2 mg/L of both plant growth regulator (TDZ and Kin) and 0.2 mg/l
NAA.

Discussion
For rooting B. elatior, MS medium containing 1 mg/L TAA plus 30 g/L sucrose was the best
and favorite acclimation was acheived in cocopeat perlite mixture and peat moss pot

substrate.
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Table 1. Effect of species on regeneration characteristics in in vitro culture condition

Species Survival percentage  Regeneration percentage Callogenesis percentage Leaf number
B. soli-mutata 50.972 36.502 11.20°¢ 6.22°
B. elatior 40.17° 25.15° 33.67° 4.58°
B. tiger 40.64° 50.502 44,902 9.08?

Means within a column followed by the same letter are not significantly different by Duncan’s multiple range test at 5% probability

level.

Table 2. Effect of cytokinin on regeneration characteristics in in vitro culture condition

- Survival Callogenesis  Regeneration Leaf Rooting Root
Cytokinin
percentage percentage percentage number recentage number
TDZ 43.42° 32.552 31.63¢2 6.31° 46.778 9.65°
Kin 44432 27.29° 35.192 6.942 39.15° 11.228

Means within a column followed by the same letter are not significantly different by Duncan’s multiple range test at 5% probability

level.
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Figure 1. B. soli-mutata plantlets in different concentration of Kin, left) 0.2 mg/l Kin + 0.2 mg/l NAA,
middle) 1 mg/l Kin + 0.2 mg/l NAA, right) 2 mg/l Kin + 0.2 mg/l NAA

Table 3. Effect of species, kind and concentration of cytokinin on regeneration characteristics in in

vitro culture condition

Species Kind of concentration of  Survival Callogenesis Regeneration  Leaf Root
Cytokinin Cytokinin (mg/l) percentage percentage percentage number number
« 0.2 18.50" 4.12° 0.00f 0.00" 6.009
g TDZ 1 42.25f 14.37¢f 8.25 0.75%  10.75¢
g 2 47.00¢f 8.25f 0.75f 0.12" 8.25¢f
= 0.2 55.37 0.00° 47.00¢  825¢ 2337
< Kin 1 76.752 32.25¢de 74.75° 15.75% 25.002
@ 2 66.00° 8.25f 85.372 12.50 ¢ 17.50°
0.2 57.00¢ 50.002 42.62% 3.62¢f 3.50"
5 TDZ 1 64.75° 50.002 50.00°¢ 8.75¢ 6.50f9
= 2 75.37° 43.75% 50.00°¢ 14.37°¢ 5759
& 0.2 12.62" 21.879%f 0.00f 0.00" 0.00'
m Kin 1 16.50" 14,75 2.50f 0.37" 0.00'
2 14.75" 21.620¢f 2.50 0.37" 0.00'
0.2 27.95¢ 37.25% 41.62% 3.87¢f 18.50°
. TDzZ 1 29.009 35,250 41.50% 8.12¢ 14.62°
S 2 28.949 50.00? 50.00¢ 17.252 13.00°¢
5 0.2 51.56% 50.00? 20.62°f 2.877 17.87°
Kin 1 52.28% 50.002 34.00% 5.87¢ 9.12d
2 54.07¢ 46.872 50.00° 16.50%  8.12¢

Means within a column followed by the same letter are not significantly different by Duncan’s multiple range test at 5% probability

level.
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Table 4. Effect of Species and Auxin concentration on regeneration characteristics in in vitro culture

condition
Speci Auxin Survival  Callogenesis Regeneration Leaf Rooting Root
pecies concentration percentag  percentage percentage  number  percentage number
B. soli-mutata 0 37.00° 7.33¢ 25.42° 1.83¢ 17.91° 3.70°¢

' 0.2 64.952 15.08¢ 47.50P 10.62° 93.372 26.582
B. elatior 0 28.50¢ 0.00¢ d 0.00¢ 0.00¢ 0.00¢

' 0.2 51.83P 67.33° 50.25P 9.16°¢ 46.50° 5.25P
B. tiger 0 24.58¢° 0.001 d 0.00¢ 0.00¢ 0.00¢

) 0.2 56.69" 89.792 81.602 18.162 1002 27.082

Means within a column followed by the same letter are not significantly different by Duncan’s multiple range test at 5% probability

level.
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Figure 2. Rooting of B. elatior in IAA, right: 40 g/l Sucrose, left: 30 g/l Sucrose

Table 5. Effect of Auxin and Sucrose on rooting of B. elatior in in vitro culture condition

Type of auxin  Sucrose concentration (g/l)

Rooting Percentage

Root number Root length (mm)

30
IAA 40
30
IBA 2
30
NAA =

1002 22.00? 21.25%
98.75% 13.25P 12.25¢
80.00P 18.75% 19.25%
33.00¢ 6.75° 7.50°
66.50° 14.50° 15,75
60.50¢ 12.50° 11.75¢

Means within a column followed by the same letter are not significantly different by Duncan’s multiple range test at 5% probability

level.
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Table 6. Effect of Species and bed substrate on acclimation of Begonia

Species Substrate of bed Acclimation percentage Leaf area (mm2) Plantlet length (m)
B. soli- Sand _ 62.33° 9.81¢ 13.75°
mutata CocoPeat and perlite 1002 41.87°¢ 37.35%

Peat moss 1002 15.48¢ 16.80°

Sand 68.33° 9.81¢ 0.00¢
B. elatior CocoPeat and perlite 1002 77.842 39.657

Peat moss 1002 18.75¢ 19.72°

Sand 53.33° 8.84¢ 12.41°
B. tiger  CocoPeat and perlite 1002 60.50P 41.78%

Peat moss 100° 21.804 17.73°

Means within a column followed by the same letter are not significantly different by Duncan’s multiple range test at 5% probability
level.
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