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Induction of A Chromosome-doubled Persimmon
(Diospyros kaki Thunb.) by in vitro Colchicine Treatment
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Abstract - This was carried out to develop a chromosome-doubled (12x) persimmon that will be used as a crossing parent to
select seedless persimmon cultivars with the change of the consumption trend recently. To obtain a chromosome-doubled
(12x) persimmon, colchicine was applied at the meristem of seedlings in vitro derived from cross among hexaploid
persimmon (Diopyros kaki Thunb.). These were treated with 0.03%, 0.05% and 0.1% colchicine respectively for doubling
chromosome, and it was most effective at the concentration of 0.05% colchicine. After colchicine treatment, we conducted
tests to elucidate conditions for inducing shoot and root development. As the result, the shoots grew best when cultivated at
1/2MS media plus 10 and 30 uM zeatin respectively, and the roots grew best when cultivated at 1/2MS media after dipping
for 5 seconds at 10 mM NAA+5% DMSO. We also compared seedlings that have chromosome (6x) do not doubled and
crossing parents (6x) and chromosome-doubled seedlings (12x). As the result, these chromosome-doubled seedlings (12x)
showed lower stomatal density and larger stomatal size.
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Table 1. Fruiting numbers of cross combinations for embryo culture

. No. of flower crossed
Cross Combination

No. of Fruiting

. R f Fruiti
No. of Fruit Drop ate of Fruiting

(A) (B) (B/A*100)
FuyuxTaishu 185 183 3 98.4
RomanxTaishu 828 806 22 97.3

-516 -



71Ul E313 Aol 2t GAA it A A=Al 771

Table 2. Effect of the colchicine concentration for polyploidy and viability

Cross Combination Colchicine (%)

No. of Sample

Viability No. of Ploidy™

Viability (%)

6X™ 6X~12X 12X
0.03 32 87.5 12 8 8
FuyuxTaishu 0.05 55 54.6 10 9 11
0.1 54 7.4 2 1 1
0.03 46 97.8 27 10 8
RomanxTaishu 0.05 61 67.2 22 7 12
0.1 89 6.7 3 1 2

“Colchicine was treated at apical meristem after 15 day of embryo culture.

*Survival individuals was figured that it has >2 leaves after 2 month of colchicine treatment.

*Polidy was determined by flow cytometric analysis on young leaves of new shoots after colchicine treatment.
“Cytochimeric plant having between hexaploid and dodecaploid.
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Fig. 1. Flow cytometric histograms of relative fluorescence intensity in the nuclei. A: 2x is D. Lotus (2n=2x) and 6x is D. kaki (Fuyu),
B: 6x is ‘Fuyu’ (2n=6x=90), 9x is ‘Hiratanenashi’ (2n=9x=135) and 12x is seedling that its chromosome number is doubled by

colchicine treatment.
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Fig. 2. Effect of the zeatin concentration and treatment for shoot growth. A: dipping in the 10 mM zeatin for 2 seconds and incubate
at 1/2MS media, B: incubate 1/2MS media including 10 M, C: incubate 1/2MS media including 30 ;M.

Table 3. Effect of the zeatin concentration and treatment method for shoots growth”

Leaf length (cm)

Cross combination Treatment” Stem length (cm) No. of leaves - -

Height Width

10 mM 1.51 b* 521 b 1.02 b 051 b

FuyuxTaishu 10 uM 2.10 a 123 a 135 a 0.87 a
30 uM 230 a 123 a 1.38 a 093 a

10 mM 1.64 ¢ 3.50 b 1.05 b 0.75 b

RomanxTaishu 10 uM 3.56 a 8.00 a 1.28 a 0.86 a
30 WM 292 b 10.8 a 1.27 a 094 a

“Twenty samples were tested with each treatment at 45 days after treatment of zeatin.

Y10 mM: Dipping in the 10 mM zeatin for 2 seconds and incubate on 1/2 MS media; 10 uM and 30 uM: Incubate at
1/2 MS media including 10 uM, 30 uM zeatin, respectively.

*DMRT at 5% level.

Table 4. Effect of NAA and IBA concentration and treatment method for roots growth”

Cross combination Treatment” No. of roots Root length (cm) Root diameter (mm)
. 10 mM NAA+5% DMSO 17.0£1.27* 5.940.65 2.240.46
FuyuxTaishu .
3 uM IBA+0.02 pM Zeatin 2.00+0.82 13.5+£2.65 0.6320.13
i 10 mM NAA 22.0£3.06 6.25+1.26 2.58+0.43
RomanxTaishu .
3 uM IBA+0.02 pM Zeatin 2.50+0.52 12.5+4.20 0.68+0.10

“Twenty samples were tested by each treatment at 60 days after treatment of NAA and IBA, respectively.

Y10 mM NAA+5% DMSO: dipping in the 10 mM NAA+5% DMSO for 2 seconds and incubate on 1/2MS media; 3
uM IBA+0.02 uM zeatin: Incubate at 1/2 MS media included 3 uM IBA and 0.02 uM zeatin.

*means + standard error (SE).
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Fig. 3. Effect of NAA and IBA concentration and treatment
method for roots growth. A: dipping in the 10 mM NAA+5%
DMSO for 2 seconds and incubate on 1/2MS media, B:
incubate at 1/2MS media included 3 M IBA and 0.02 M

zeatin.
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Fig. 4. Comparing stomatal density and length of guard cell of 12x and 6x. 12x: chromosomes doubled, 6x: chromosomes do not
doubled or crossing parents, RT1: romanxtaishu 1, RT2 : romanxtaishu 2, FT : fuyuxtaishu, Roman and Taishu : crossing parents.

“DMRT at 5% level.

Fig. 5. Comparing stomatal density and length of guard cell. A: Seedling of fuyuxtaishu that have chromosome doubled (12x) by

colchicine treatment, B: fuyu (6x).
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