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Characteristics Comparison of Mutants Induced through Gamma
Imadiation in ‘Kardinal’ Rose

Gab-Cheon Koh'

Department of Oriental Medicine Industry, Honam University, Gwangju 506-714, Korea

Abstract. This study was carried out to compare the pattern of mutant variation and to evaluate the characteristics
of mutants obtained by gamma irradiation in rose ‘Kardinal’. Forty four rooted cuttings of ‘Kardinal’ were
irradiated at 70 Gy gamma-ray dose from a %Co source to induce mutants in 2002. The irradiated plants
were planted in field, and observed spotting of petal color mutants from 2002 to 2004. Four different kinds
of mutant twigs with each different color flower were obtained from the irradiated ‘Kardinal’ with red petal.
After being identified to be a stable mutant from 2004 to 2008, each mutant line propagated by cutting was
hydroponic-cultured to evaluate the characteristics in the greenhouse from 2008 to 2009. Four mutant lines
obtained from ‘Kardinal’ with red petal (Red group, 44A, 45B) include KA1 with light pink petal (Red group,
55B-55D), KA2 with pink petal (Red group, 63A-63B), KA3 with deep pink (Red purple, N57A-N57C),
and KA4 with orange red (Red group, 43A-43B). Diameters of each flower in four mutant lines were different
from ‘Kardinal’. The line KA1 was 9.5 cm wide, and it showed the smallest diameter when compared to
other mutants. While the line KA2 was the largest one with 12.5 cm ‘Kardinal’. Petal number per flower
was also variable among the mutants. The line KA2 had 39.8 petals being the largest number among the
mutants, while the line KA1 was the lowest one compared to 35.5 petals of ‘Kardinal’. Petal color was measured
by using colorimeter. Brightness (L) measured at each petal of four mutants increased more than ‘Kardinal’.
CIE Lab values, a and b decreased more than ‘Kardinal’ at the petal color of three mutants except the line
KA4. Characteristics of shoot, leaf, etc. from four mutants were also different from the ones of ‘Kardinal’.
The line KA1 was shortest in shoot, node and peduncle length, and lowest in prickle number. The reverse
side of leaves was reddish green color in ‘Kardinal’ as well as the line KA4, but green color in the line
KA1, KA2, and KA3.

Additional key words: cuttings, mutation, petal color
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Fig. 1. Comparison of flower and leaf colors in rose ‘Kardinal
(A, red petal) and its mutant lines, KA1 (B, light pink petal),
KA2 (C, pink petal), KA3 (D, deep pink petal) and KA4 (E,
reddish yellow petal) induced from gamma irradiation.
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Fig. 2. Comparison of CIE Lab values at the petal of rose
‘Kardinal’ (A, red) and its mutant lines, KA1 (B, light pink),
KA2 (C, pink), KA3 (D, deep pink) and KA4 (E, reddish yellow)
induced from gamma irradiation.
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Table 1. Description of the procedure for obtaining 4 mutant lines by gamma irradiation in rose ‘Kardinal’.

Year 2002 2002-2004

2004-2008 2008.12-2009.10

Forty four rooted cuttings of

Plant status ‘Kardinal

Gamma irradiation with 70 Gy

Procedure Planted to the field

field

Four petal color mutants
(light pink, pink, deep pink,
and orange red)

Spotting of mutants from the
irradiated plants grown in the

KA1, KA2, KA3, and KA4 KA1, KA2, KA3, and KA4
Solid mutant lines KA4 named as ‘Gippumi’

Identifying fixation in mutants Evaluation of characteristics
Propagation by cutting by hydroponic-culture

Table 2. Flowering characteristics of 4 mutant lines obtained by gamma irradiation in rose ‘Kardinal’.

Mutant lines Petal color” Flower diameter (cm) Petal number Petal type Fragrance index’
KA1 (Red gLrigS:),piSrgiB-%D) 92 + 0.7% 305 + 1.5 elliptic 6.0 £ 0.8
KA2 (Red grosri;“k& A635) 129 + 14 39.8 + 2.1 elliptic 6.0 £ 0.0
KA3 (Red pl?rifg gi?/};-N57C) 110 + 0.6 31.0 + 2.3 elliptic 6.0 + 0.8
KA4Y (Red 3:333,6 L{gg_ 438) 117 +15 36.0 + 3.0 elliptic 6.0 + 0.0
Kardinal” Red 125 + 0.5 355 + 0.7 elliptic 6.0 £ 0.0

(Red group, 44A or 45B)

*RHS color chart (The Royal Horticultural Society, 1986).
Y1 (absent or very weak)-9 (very strong).

*Mean + SD (n = 10).

“Data cited from Koh and Ahn (2008).
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Table 3. Plant characteristics of 4 mutant lines obtained by gamma irradiation in rose ‘Kardinal’.

Prickle

. Stem length Internode length Stem diameter Peduncle length Color of reverse Yield

Mutant lines number/10 cm : 2
(cm) (cm) (mm) (cm) stem side of leaf (stems/m®/year)

KA1 604 + 3.2° 42 + 04 45 % 0.3 85+ 0.3 82+ 21 green 117.5
KA2 67.2 £ 22 49 + 04 6.5+ 05 104 + 0.8 104 + 1.1 green 125.0
KA3 69.2 = 3.5 45 + 0.3 6.3 £+ 04 9.0 £ 0.8 10.3 £+ 2.2 green 120.0
KA4Y 65.7 £ 1.5 4.7 £ 0.6 6.3 £ 0.2 10.0 + 0.4 96 £ 20 red green 120.5
Kardinal’ 63.4 + 3.1 48 + 04 6.8 £ 0.6 105 £ 0.2 8.8 £ 1.2 red green 128.5

“Mean + SD (n = 10).
’Data cited from Koh and Ahn (2008).
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