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Variations in Mutant Plants by chemical mutagen treatments
of Dianthus superbus L.

Kwang Hoe Lee', Jung Dae Lim’, and Chang Yeon Yu’*

ABSTRACT : This study was conducted to determine the effects and optimum concentrantion
of chemical mutagens, colchicine, EMS (ethyl methan sulfonate), MNU (1-methyl-3-1-
nitrosoguanidinenitro), sodium azide (NaN;) for induction of mutant plants. In order to induce
the mutants of Dianthus superbus L, immature seed were pre-soaked in the warter adding each
mutagens and concentration of EMS, colchicine, MNU, and sodium azide (NaN;). Comparision
of morphological characteristic and seed germination in each mutant plants differed depending
on mutagen sources and their concentrations.

When 0.2% EMS were treated on seed, germination decreased to 12% while untreated
control was germinated 76.6% for twenty days. Treatments of colchicine appeared higher
germination than other mutagen but not survived. The survival rate was extremely decreased in
MNU treatment at 0.5mM and chlorophyll-mutant plantlets were obtained by sodium azide
treatment at 0. 2mM. Chlorophyll mutants were produced by pre-soaking the immature seed of
Dianthus superbus L. with mutagen, sodium azide. The control plants appeared normal green
leaf color, while mutant plant after mutagenic treatment of immature seed results in yellow-
green stripes and albino in normal green leaf tissue.

RAPD was carried out to check the genetic modification of regenerated plants by mutagen
treatments at 0.2mM sodium azide. Three polymorphic DNA fragments out of thirty-seven
obtained by RAPDs were ohserved in regenerated plants using five decamer primers.
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Table 1. Germination percent of Dianthus superbus by mutagens, EMS and colchicine

treatments on petridish
Treatment No. of No. of seeds germinated (%)
concentration seed days
(%) tested 5 10 15 20

Control 30 14 (46.7) 20 (66.7) 22 (73.3) 23 (76.6)
0.02 32 16 (50.0) 20 (62.5) 22 (68.8) 22 (68.8)
0.05 31 6 (19.4) 9 (29.0) 9 (29.0) 9 (29.0)
EMS 0.1 33 1 3.0 3 (11.0) 4 (12.0) 4 (12.0)
0.2 35 0 (0.0 0 (0.0 0 (0.0 0 (0.0
0.5 31 0 (0.0 0 (0.0 0 0.0 0 (0.0
0.02 34 4 (11.8) 20 (58.8) 23 (67.7) 23 (67.7)
0.05 31 4 (12.9) 19 (61.3) 20 (64.5) 20 (64.5)
Colchicine 0.1 30 3 (10.0) 11 (36.7) 22 (73.3) 23 (76.7)
0.2 35 2 (5.7 9 (25.7) 16 (45.7) 16 (45.7)
0.5 35 0 (0.0 3 (8.5) 7 (20.0) 8 (22.8)

Table 2. Germination percent of Dianthus superbus by mutagens, MNU and sodium azide on

petridish
Treatment No. of No. of seeds germinated (%)
concentration seed days
(%) tested 5 10 15 20
Control 30 14 (46.7) 20 (66.7) 22 (73.3) 23 (76.6)
0.1 45 21 (46.7) 27 (60) 29 (64.5) 31 (68.9)
0.2 35 12 (34.3) 13 (37.1) 13 (37.1) 13 (37.1)
MNU 0.5 31 1 (3.2 3 9.7 3 9.7 3 0.7
1 42 1 (2.4 1 (2.4 1 .4 1 (2.4
2 34 0 0.0 0 0.0 0 (0.0 0 0.0
0.1 44 1 (2.2 12 (27.3) 18 (41) 21 (47.7)
0.2 35 0 (0.0 0 (0.0 1 (2.9 7 (20.6)
NaN, 0.5 31 0 (0.0 0 (0.0 0 (0.0 0 0.0
1 42 0 (0.0 0 (0.0 0 (0.0 0 (0.0
2 34 0 (0.0 0 (0.0 0 0.0 0 0.0
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Fig. 1. The germination of mutagen-treated seed. The seed germinated on petridish containing O.
1% EMS(A), 0.5mM MNU(B), and 0. 2mM NaN;(C)
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Fig. 2. Morphological chafacteristics of
mutants in Diani}ws superbus L.
(Control : Non-treated mutagen,
E 0.02 : treatment of EMS 0. 02%,
N100 : treatment of NaN; 0. 1mM,
N200 : treatiment of NaN; 0. 2mM,
U100 : treatment of MNU 0. ImM)
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Fig. 3. Chlorophyll-deficient mutant grown
on plant regeneration pot. Control
plant(4) and mutant plant of Dianthus
superbus L. cultivated on pots for
three months.
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Fig. 4. RAPD profile of Dianthus superbus1L.

by random primers using DNA
extracted from chlorophyll deficient
mutant.
(lane M is size marker ; lane 1, 5, 9,
13(®) : PCR amplication of normal
plant ; lane 2, 6, 10, 14(®) : PCR
amplication of green leaf ; lane 3, 7,
11, 15(@©) : PCR amplication of
yelloow-green stripes leaf ; lane 4,
8, 12, 16(0) : PCR amplication of
albino leaf on chlorpphyll deficient
mutant.
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