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important medicinal plant with a wide distribution that has attracted
increasing attention due to its high pharmacological value and different
biological activities such as antioxidant, antibacterial, antifungal,
anti-diabetic, and anti-cancer. Besides alkaloids, this plant produces a wide
range of phenolic compounds. Due to the effects of polyploidy on the
growth and development of plants, chromosome doubling has been used as
a method in plant breeding to increase the valuable desired compound
levels and improve morphological characteristics, and these changes
depend on the plant species and cultivar. Hence, the aim of this paper was
to explore the possibility of using polyploidy as a breeding method to
compare the growth traits also investigate total phenolic and flavonoid
content as well as, polyphenolic compounds accumulation between
tetraploid and diploid plants in 'Red Really' and' Polka Dot' cultivars.

Materials and Methods: In this study, in vitro apical buds of seedlings
of 'Red Really' and 'Polka Dot' cultivars, were treated by various
concentrations of colchicine (0, 0.05, 0.1, 0.2 and 0.5%) at three exposure
time (24, 48 and 72 h). To distinguish the ploidy level of seedlings flow
cytometry and chromosome counting were performed. After establishing
tetraploid seedlings, total phenol and flavonoid content was measured.
Extraction and analysis of phenolic compounds conducted using
High-performance liquid chromatography (HPLC) analysis.

Results: In our experiment, the concentration and exposure time of
colchicine and their interaction effected the tetraploidy percentage.
Karyotype analysis suggested that the number of chromosomes in the
diploids species was 2n=2x=18 and tetraploids plants contained 2n=4x=36.
The maximum tetraploidy frequency was observed at the 0.2% colchicine
for 48h in 'Red Really' and 0.1% colchicine for 48h in 'Polka Dot'.
The polyploid seedlings produced, visible changes in total phenol
and flavonoid content compared to diploids. Also, gallic acid, caffeic acid,
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chlorogenic acid, rutin, coumaric acid, rosmarinic acid, quercetin,
cinnamic acid and apigenin content increased compared to diploid plants.

Conclusions: Despite the high economic and therapeutic value of
C. roseus, there has been scarce investigation of polyploidy induction on
various cultivars of this plant, although there are previous protocols, but
they may not be effective on all cultivars. According to our results,
polyploidization caused a significant increase in polyphenolic compound
contents, especially cinnamic acid, apigenin, and quercetin in "Polka Dot".
On the other hand, induced tetraploids of both cultivars had a significantly
higher content of total phenol and flavonoid. Also, our results showed that
polyploidization allows the creation of plant forms containing greater
amounts of biologically active compounds than their diploid counterparts
and resulting polyploid lines have the potential to be used in breeding
programs to develop C. roseus cultivars.
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Table 1. The effect of concentration and duration of colchicine treatments on the survival rate and ploidy level
of C. roseus cv. Red Really and C. roseus cv. Polka Dot.

laazalS sleski; Sk sad 5 slias

Lk ObLS adles ObLS ol e S kil
Tetraploid (4x)  Diploid (2x) 33000 Sl ol (el Colchicine
(%) (%) Survived plants ~ Number of treated Time (h) Concentration (%)
after 15 Days explants
0 (0) 20 (100) 20 (100%) * 20 24
0 (0) 20 (100) 20 (100%) * 20 48 0 (Control)
0 (0) 20 (100) 20 (100%) * 20 72
0 (0) 20 (100) 20(100%) * 20 24
0 (0) 20 (100) 20 (100%) * 20 48 0.05
1(5) 17 (85) 18 (90%) £1.03° 20 72 =
0 (0) 12 (63.3) 12 (60%) £1.97° 20 24 %
2(10) 8 (40) 10 (50%) £1.97° 20 48 0.1 i:;
2(10) 7(35) 9 (45%) £1.97° 20 72 §
0 (0) 11 (55) 11 (55%) £2.01° 20 24 5
3(15) 6 (30) 9 (45%) +2.01° 20 48 0.2
0 (0) 8 (40) 8 (40%) +2.01° 20 72
0 (0) 7(35) 7 (35%) £1.41° 20 24
0 (0) 6 (30) 6 (30%) +1.41¢ 20 48 0.5
0 (0) 6 (30) 6 (30%) £1.41° 20 72
0 (0) 20 (100) 20(100%) * 20 24
0 (0) 20 (100) 20(100%) * 20 48 0 (Control)
0 (0) 20 (100) 20 (100%)* 20 72
0 (0) 20 (100) 20(100%) * 20 24
0 (0) 19 (95) 20 (100%) * 20 48 0.05
0 (0) 17 (85) 19 (95%) £0.57° 20 72 g
2(10) 11 (55) 15 (75%) £3.60° 20 24 %
6 (30) 4 (20) 13 (65%) +3.60° 20 48 0.1 2
0 (0) 6 (30) 8 (40%) £3.60° 20 72 §
0 (0) 8 (40) 12 (60%) +£2.64° 20 24 S
0 (0) 9 (30) 11 (55%) £2.64° 20 48 0.2
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0 (0) 2(10) 2 (10%) +057¢ 20 48 0.5
0 (0) 2(10) 2 (10%) £0.57° 20 72
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Fig. 3. Flow cytometry profiles of Red Really tetraploid (A) and diploid (B) plants, Polka Dot tetraploid (C)
and diploid (D) plants and cytogenic chromosome counting of tetraploid (E) and diploid (F) plants.
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Fig. 4. Evaluation total phenol (A) and flavonoid (B) content in diploid and tetraploid plants
of C. roseus cultivars.
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Table 2. Phenolic compounds content comparison in diploid and tetraploid plants of Red Really and
Polka Dot cultivars.
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