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Table 1. ANOVA results of survival rate and dried meristem in different colchicine concentrations
and growth stage of Dracocephalum kotschyi

OALELS i 30 A 3O

Dried Meristem rate (%) Modified of plants rate (%) Survival rate (%) df
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4625.78%* 3990.31**
1642.50** 454 .50%*
197.78%* 1478.42%*
0.52 0.36

1.63 2.03
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ns, ** * non-significant, significant at P <0.05 and significant at p <0.01 respectively.
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Figure 2. Effect of different concentrations of colchicine on survival rate in cotyledon stage of D. kotschyi
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Figure 1. Effect of different concentrations of colchicine on dried main shoots and modified plants of D. kotschyi
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Table 2. Microscopic and seed characteristics of diploid and tetraploid plants of D. kotschyi.
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mm
(mm) (mm°) (mn) (mp)
2X) s o
1.408+0.076° 3.24+0.27° 188.4+22.64° 19.76+1.85" 28.26+1.89° ke
Diploid
AX) a5 ) 5
1.942+0.055° 4.16+0.33% 66.60+18.64° 31.76+5.12% 49.26+7.68° M}L 7
Tetraploid
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Different letters within the column indicate a highly significant difference of mean (+SD) tested by Tukey’s Studentized

Range (HSD) at p<0.01.
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Table 3. Comparative performance of diploid and tetraploid plants of D. kotschyi
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Root dry Root Dry Root Fresh
matter Weight (gr) Weight (gr)

Aerial dry

LS ook oo i 039 oyl § 039

58.785+19.40° 0.6666+0.19"  1.1852+0.32° 47831+12.88° 5.0462+0.94° 10.838+1.91°

58.220+13.05* 1.0888+054°  1.9764+1.03"

o)luSLs (p5) ooluslo (#5) Ssh gl
Shoot Dry Shoot Fresh  Ploidy level
matter Weight (gr)  Weight (gr)
2X) A shss
Diploid
BX) w5 5b1 5
45.456+5.95" 4.8132+1.02% 10.568+1.85" AL
Tetraploid
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Different letters within the column indicate a highly significant difference of mean (+SD) tested by Tukey’s

Studentized Range (HSD) at p<0.01.
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Table 4. Quality and Quantity of Prevailing Flavonoid of D. kotschyi analyzed by HPLC

Mgkl g d (ng/g DW) fomiw J6 Olus™ 5 =
Tetraploid Diploid Measurable compounds pg/g DW Peak
93.82 64.92 Luteolin-7-O-B-D- glucopyranoside 1
26.63 32.72 Apigenin 7-O-glucoside (cosmosiin) 2
952.33 938.82 Rosmarinic acid 3
252.05 246.48 Luteolin 3'-O-.p.-D-glucuronide 4
24.97 20.96 Luteolin 5
35.86 43.15 Apigenin 6
36.48 45.87 Cirsimaritin 7
54.35 54.86 Isokaempferide 8
80.21 44.69 Penduletin 9
140.17 81.75 Xanthomicrol 10
193.20 9.06 Calycopterin 11
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Abstract
Background and Objectives
Dracocephalum kotschyi Boiss. (Labiateae) is an endemic perennial herbaceous plant known in
Iran as Zarrin-Giah. Recent pharmacological studies have confirmed some of the methoxylated
flavonoids in plant’s parts having anti-cancer properties. Excessive harvesting of wild plants and
limited distribution areas are the main reasons why D. kotschyi is now listed as an endangered
plant. Polyploidy induction is an effective tool in medicinal plant breeding. Chromosome
duplication and polyploidization may affect plant morphology and breeding systems, ultimately
enabling the release of improved genotypes.
Materials and Methods
In this study, an efficient procedure was established for successful induction of tetraploid D.
kotschyi by treating diploid explants with colchicine in horticulture laboratory of Urmia
University during 2014-2015 years. Seedlings apical meristem treatment was carried out in two
growth phases including, the two and four-leaf plants through presoaking manner. Colchicine at a
concentration of 0, 0.05, 0.1, 0.2 and 0.5 % (w/v) was applied in each of these stages. Cytological
and morphological evidence confirmed the results of flow cytometry analysis.
Results
Cytological analyses showed the increase of chromosome numbers from 2n=2x=20 to 2n=4x=40.
The results of this study demonstrated for the first time that chromosome counting in D. kotschyi
of a total of 165 surviving seedlings, 7.27% was found to be tetraploids, 13.3% was chimers
while the remainder were diploids. Tetraploid plants demonstrated significantly longer stomata
and a higher stomatal index compared with diploid control plants. Negative correlation between
stomata size, plants height, leaf number and lateral shoot number was obtained in treated plants.
The total content of flavonoids increased from 1583.28 in diploids to 1890.07 (ug/g DW) in
stable tetraploids.
Discussion
It seems that 0.5% of colchicine can be used as an effective treatment for polyploidy induction in
D. kotschyi.

Keywords: Dracocephalum Flavonoid, Flow cytometry, HPLC, Kotschyi, Tetraploid,
Xantomicrol
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