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Induction of Chlorophyll Deficient Mutant Plant of
Cymbidium kanran by EMS Treatment
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Chlorophyll mutants were produced by treating the thizome of Cymbidium kanran with mutagen, EMS(ethyl methan
sulfonate). The germination ratio of Cymbidium kanran seeds was 5.5 times higher when the seeds were treated with
ultrasonic treatment for 20 minutes than untreated control. Fifty to sixty percent of the rhizomes became dark brown when
they were cultured in a liquid growth medium containing 0.2% EMS for three weeks. When the dark-brown rhizomes
were cultured in a solified MS medium, new rhizomes were developed from a part of the old ones. Chlorophyll mutant
rthizomes were obtained from a meristem tissue by a subculturing the cuts of these new rhizomes for a year Of the
chlorophyll mutants, a zigzag-striped type of rhizome was dominant and light-yellow and albino ones were also produced.
While the zigzag-striped type rhizomes were differentiated into green and striped plant, the light-yellow and the white

thizomes produced yellow-striped and albino plants repectively.

These results indicate that the EMS treatment on the rhizome is an effective means to induce a chlorophyll mutant. We
believe that this method may be useful to produce variegated plants chlorophyll mutants from other orchids.
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Ultrasonic treatment (min.)

Figure 1. The effect of ultrasonic treatment on seed germination of
Cymbidium kanran. The seeds were sown in seed germination
medium after ultrasoic treatment and cultured for 180 days.
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Figure 2. The growth of EMS-treated rhizome. The rhizome were
cultured in liquid growth medium containing 0.2% EMS for 3 weeks
(A), and then transferred to a solid growth medium without EMS
and cultured for 2 months (B). Arrows: new rhizomes developed
from dark brown one.

Figure 3. Chlorophyll-deficient rhizome obtained from subcultured
rthizome after EMS treatment. A: normal rhizome. B: zigzag-striped
rthizome. C: light yellow rhizome. D: white rhizome.
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Table 1. Frequency of chlorophyll-deficient mutants from EMS-
treated rhizome. The plants were observed 3 months after culture on
shoot induction medium.

No.of rhizome
Rhizome transferred to plant

No. of plants No. of plants produced
observed  Green plants Striped plants Albino plants

induction medium.{ea) (ea) (%) (%) (%)
Normal 40 % % 0 0
thizome (100) (0 (0
Zigrag stripe 0 120 86 2 2
rhizome (716} (266) (16)
Light yellow 0 7 0 7 0
thizome (0 (100) (0
White 30 15} 0 0 100
rhizome (0 (0) (100)

Figure 3. Chlorophyll-deficient mutant plants induced from rhizome.
A: green plant, B, C: striped plants, D: albino plant. Each plants
was induced from normal(A), zigzag(B), light yellow(C), and
white(D) rhizomes, respectively.
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Figure 5. Chlorophyll deﬁc1ent mutants grown on plant regeneratmn
medium and pot. A: mutants of Cymbidium kanran culturan in
vitro. B: mutants of Cymbidium kanran cultivated on pots for 6
months.
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