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Table 1- Effect of colchicine treatments on survival percentage of African violet plantlet sin in vitro culture

o olS” il sl by e o s
Colchicine density  Duration of treatment "'_ w;
(%) (hour) Survival ( /0)
The first month  The second month  The third month
Jol obo 293 ok Qg dbo
18 100.00 83.33 77.76
0.02 24 72.22 63.88 61.11
48 50.00 30.55 27.77
18 30.55 19.44 0.00
0.05 24 25.00 13.88 0.00
48 8.33 5.55 0.00
18 271.77 16.66 0.00
0.1 24 11.11 5.55 0.00
48 5.55 0.00 0.00
0
Control 100.00 100.00 100.00
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1- Chrysantemum cinerariifolium
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Table 2- ANOVA for vegetative traits of African violet treated by colchicine in in vitro culture

.. ’ - . . Sy dob - . . . .
Ol i palio (63151 as 4> S ol S paed J,.b Leaf length S oS S gaed )]aé Sy Cwls
S.0vV df Leaf number Petiole length Leaf width  Petiole diameter  Leaf thickness
Time
s 3 26.44" 164.09** 56.24" 167.11** 2.93** 2.72%*
[Shed]
Error
s 43 19.95 8.18 25.36 22.82 0.23 0.12

Joyd ) Jlein] gaw )3 by Gxe FF g 4y ixe Cglas pas NS
"s: Non-Significant, and ** significant at 0.01 of probability levels.
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Table 3- The effect of colchicine 0.02% for 18, 24 and 24 hours on vegetative traits of African violet in in vitro culture

G andan Time s S puod Job SpopsE S prod yha S Calbus
Colchicine 'me o) i Leaf length iole di Leaf thickness
concentration (hours) Petiole length Petiole diameter
(%) (mm) (mm) (mm) (mm)
18 16.75b 28.36a 1.94bc 1.64b
0.02 24 16.34b 27.98a 2.31b 1.84ab
48 16.79b 26.31a 2.84a 1.97a
0
Control - 23.62a 20.82b 1.54c 0.89c¢
Sald
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Numbers followed by the same letter are not significantly different at 5% of probability level based on Duncan’s multiple range test.
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Table 4- ANOVA for reproductive traits of African violet treated by colchicine in in vitro culture

&l @ J5 s S S Slax 31 JS 2 3 JS slams o3l JS glis )
) JOve s &3l Flower diameter Number of Number of Flower in Height of
S.0OV df (mm) petal inflorescence inflorescence(mm)
Time

ol 3 31.18** 5.51%% 6.31% 35548

Error

s 16 2.57 0.75 1.35 19.98

lopd Vg0 Jloas! pdaw jd )b pxe s g )b xe glay pas NS
m: Non-Significant, * and ** significant at 0.05 and 0.01 of probability levels, respectively.
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Table 5- The effect of colchicine 0.02% for 18, 24 and 24 hours on Feproductive traits of African violet in in vitro culture

o pellS il ol 5 ki S olati 3l U5 by U sl ol )|
Colchicine Time Flower diameter Number of Number of flower in ingg;grs]éec:ce
concentration (%0) (hours) (mm) petal inflorescence (mm)
18 41.14a 7.20a 4.40ab 79.99a
0.02 24 41.11a 7.60a 5.20a 81.91a
48 40.58a 6.60a 5.80a 79.35a
Lali Control - 35.98b 5.20b 3.20b 85.29a
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Numbers followed by the same letter are not significantly different at 5% of probability level based on Duncan’s multiple range test.
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Figure 1- Variation in form, color, vein, tip and margins of African violet leaf resulted from colchicine treatment in in
vitroculture
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Figure 2— A sample of regenerated African violet plant treated by 0.02% colchicine for 18 hour with serrated and modified
margin in leaves (A) in comparison with control plants with smooth marigin in leaves (B)
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Figure 3- Comparison between the growth of control (pot left) and colchicine treated plants (plants right) in African violet
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Figure 4- Compare leaves trichomes of treated (A) African violet by colchicine 0.02% for 24 hours in vitro conditions (4x) and
control plant (B)
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Figure 5- Mmicroscopic pictures (40x) of African violet epidermal cells in diploid (A) and tetraploid samples
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Figure 6- Representative flow cytometer histograms of the relative fluorescence intensity of nuclei isolated from African
violet. Diploid profile (A), Mixoploid (B), and Tetraploid (C)
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Table 6- The percentage of diploid, Mixoploid and tetraploid plants of African violet in in vitro conditions
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Introduction: The genus of African violet is the most common genus known among the plants of
Gesneriaceae family. This genus has beautiful leaves and flowers that are zygomorph. African violet
(Saintpaulia ionantha) is a famous ornamental plant due to its various colors and shapes that an excellent model
system for in vitro regeneration studies because of its tissue culture amenability. Besides the importance of this
plant in plant production industry and increasing need for new plant varieties with desired traits, more studies for
creating African violet with new features by increasing the ploidy level under the in vitro conditions were not
done until now. Polyploidy is a widespread phenomenon in the evolution of flowering plant and a key in plant
speciation and diversification. Polyploid plants have been used in plant breeding programs for developing
superior varieties and restoring the fertility of interspecific or intergeneric hybrids. Polyploidy in ornamental
crops were successfully obtained under in vitro conditions. The chemical colchicine can be used as the most
effective substance to obtain polyploid plants. In vitro polyploidization has number of advantages such as
treatment of more plants with less material, control of test conditions, lower toxicity of chemicals and high
success rate. This study with the aim of polyploid induction was carried out by different concentrations of
colchicine at various periods under in vitro conditions.

Materials and Methods: The best treatment for the shoot regeneration and proliferation was MS medium
with 2 mg/l BA after optimizing the tissue culture process. The study performed as follows: plantlets grown
under in vitro in proliferation stage were treated with colchicine. The experiment was carried out in a 2-factorial
manner based on a completely randomized design and factors were colchicine concentration at 0.02, 0.05, 0.1%
and treatment duration for 18, 24, 48 hours. Evaluated characters of regenerated plants were as follows: plantlets
survival percentage (the first month, the second month and the third month), morphological traits (include leaf
number, petiole length, leaf length, leaf width, petiole diameter, leaf thickness and variation in form, vein, tip
and margins leaf), reproductive traits (flower diameter (mm), number of petal, number of flower in
inflorescence, height of inflorescence (mm)), microscopic epidermal cells in samples of diploid and tetraploid
and ploidy levels. Assessment of flow cytometery was also used for all of the treated plants with colchicine and
some diploid control plants and were expressed in the form of the percentage of diploid, mixoploid and
tetraploid plants of African violet.

Results and Discussion: Results indicated that tetraploidy induction successfully was changed different
morphological and cytological characteristics. Plantlets of treated with 0.02% colchicine in all three times only
survived after three months, and with increasing treatment time, plantlets survival percentage was reduced. Thus
0.02% colchicine treatment for 24 hour found effective in inducing in vitro culture polyploidy of African violet.
Comparison of the leaves of tetraploid with diploid plants indicated that the leaves of tetraploid plants in length
and width were bigger than the diploid ones. The selected tetraploid plants showed a more compact shape than
the control plants. Other results revealed that the treated plants with colchicine showed delayed growth. The
assessment of microscopic indicated that the epidermal cells of tetraploid were larger than diploid. The results of
flow cytometery evaluation showed that with increasing duration of colchicine, the number of diploid plants
reduced and were added to mixoploid and tetraploid plants. Most plants were mixoploid.

Conclusion: The results of this study showed that the diploid and tetraploid plants indicated significant
differences in term of morphological traits like leaf number, petiole length, leaf length, leaf width, petiole
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diameter, leaf thickness and variation in form, vein, tip and margins leaf, reproductive traits like flower diameter,
number of petal, number of flower in inflorescence and also size of epidermal cells and flow cytometery
evaluation. These differences can be suitable criterion for separating diploid and polyploid plants from each
other. Generally, the combination of tissue culture methods and tetraploidy induction can be used as a rapid
strategy for achieving new forms and properties of regenerates in vitro on African violet.
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