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Chromosome doubling of chili-pepper ‘Kagawa Hontaka’

Takejiro Takamura, Akari Hara, Taiga Mizutani and Nobuyuki Okuda

Summary

The chromosome-doubling treatment of chili-pepper ‘Kagawa Hontaka’ by seed soaking in amiprophos-methyl

solution was conducted, and the treatment brought some polyploids including the tetraploids. No tetraploid line de-

rived from ‘Kagawa Hontaka’ had larger fruits than ‘Kagawa Hontaka’, suggesting that it is not easy to breed the

plants with large-sized fruits by the chromosome-doubling of ‘Kagawa Hontaka’. Although some of the tetraploid

lines contained larger amount of capsaicinoid in the fruit than ‘Kagawa Hontaka’, it was difficult to conclude that

chromosome-doubling caused the increment of capsaicinoid content in fruits of ‘Kagawa Hontaka’

Key words : amiprophos-methyl, Capsicum annuum L., chili pepper, chromosome doubling, ‘Kagawa Hontaka’,
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Germination rate of ‘Kagawa Hontaka’ after chromosome-doubling treat-
ment. A: Treatment of chromosome doubling in May 2016, B: Treatment in
March 2017, C: Treatment in April 2017.
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Table 1. Ploidy level of the plantlets obtained by APM or colchicine treatment in ‘Kagawa Hontaka’.

. Chemical and Treatment period No. of plantlets No. of plants with indicated
Experiment .
concentration (day) observed 2x 4x Others
A (May 2016) Water 2 22 22 0 0
5 uM APM 2 20 16 2 2"
25 UM APM 2 21 18 1 27
125 uM APM 2 1 1 0 0
250 uM Colchicine 2 20 20 0 0
B (March 2017) Water 2 21 20 0 1"
1 pM APM 2 20 20 0 0
5 UM APM 1 19 19 0 0
5 UM APM 2 18 17 1 0
5 UM APM 4 16 16 0 0
25 UM APM 2 19 19 0 0
125 M APM 2 2 1 1 0
C (April 2017) Wiater 2 15 15 0 0
1 uM APM 2 16 16 0 0
5 uM APM 1 15 15 0 0
5 uM APM 2 16 15 0 17
5 uM APM 4 16 12 4 0
25 UM APM 2 21 21 0 0
125 uM APM 2 0 - - -
% Chimera (4x+6x),” Chimera (4x + 8x), * Chimera (2x+4x), " Triploid (3x)
i Control (2x 'Kagawa Hontaka') A 2% Control (2x 'Kagawa Hontaka') C
e / Tetraploid i Chimera (4x + 8x)
E 50 J &0
[S) 5 , R A I . - A . i
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c
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Relative DAPI fluorescent intensity

Fig. 2. Typical flow cytometric histograms of polyploid seedlings obtained by chromosome-doubling
treatment in ‘Kagawa Hontaka’. A: Tetraploid, B: Chimeric plant (2x + 4x), C: Chimeric plant
(4x + 8x), D: Chimeric plant (4x + 6x).
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Table 2. Flowering and fruiting characteristics in tetraploid lines derived from ‘Kagawa Hontaka’.

EATIER Al MU T Y FINARE o geb AN

11

) . No. of Days for Fruit size (cm) Weight of fruits (g)
Cultivar or line .
Plants flowering Length Width FW Dw
‘Kagawa Hontaka’ (2x) 12 109.7+05 57+02 1.3%00 3.755+0.241 0.804 +0.051
1903 (4x) 5 1354+39 45+0.1 1.2+01 2673+0.324 0.528 +0.067
1905 (4x) 7 1327+16 4104 1.3%0.1 3.033+0.238 0.532+0.046
1908 (4x) 9 139.8+55 41+03 1.1+01 2248 +0.307 0.500+0.061
2003 (4x) 2 1190+29 45+10 1.3%0.1 3.159+1.625 0.714%0.168
2007 (4x) 12 1260*12 39+00 1.2+00 2172+0.181 0.420+0.031
2008 (4x) 10 1438+6.1 42+02 1.3£00 2921+0.263 0.584+0.042
2031 (4x) 12 1183%1.1 55+0.2 1.1£00 2682+0.194 0.533+0.035
2032 (4x) 12 1190+18 56+02 1100 2.806+0.197 0.631+0.032
Mean + SE.

* Days for first flowering from seeding.

Table 3. Capsaicinoid contents in fruit of tetraploid lines derived from ‘Kagawa Hontaka’.

Cultivar or line

Capsaicinoid *

Content (mg)  fruit

Content (mg) /gDW

‘Kagawa Hontaka’ (2x) CP

1905 (4x)

2007 (4x)

2008 (4x)

2031 (4x)

2032 (4x)

DCP
NDC
Total

CcpP
DCP
NDC
Total

CcpP
DCP
NDC
Total

CP
DCP
NDC
Total

CP
DCP
NDC
Total

CP
DCP
NDC
Total

1.067+0.181
1.533+0.251
0.731+0.092
3.332+0.505

3.042+0.231
1.638 +0.223
0.731+0.093
5411+0.523

0.983+0.239
0.724+0.125
0.313+0.055
2020+0415

1.532%0.275
1.263 % 0.265
0.531%0.106
3.326 =0.627

1.651 =0.154
2173+0.174
1.029 = 0.086
4.853*0.389

1.702+0.193
2.169+0.342
1.019=0.136
4.890 = 0.650

1.949 +0.347
3.105+0489
1514 +0.203
6.568 +0.973

4.506 = 0.577
24580470
1.068 =0.155
8.032+1.180

2.238%0.398
1.750 = 0.284
0.767+0.128
4755 +0.764

2.143+0.493
1.808 =0.495
0.761=0.200
4713+1.163

3.213+0.462
4.304=0.664
1.999 =0.297
9.516+1.389

2.291+0.233
2.819%0.356
1.336+0.141
6.446 £0.675

Mean = SE,n=3 (1905) or 6 (other 4x lines and ‘Kagawa Hontaka’) .
* CP: capsaicin, DCP: dihydrocapsaicin, NDC: nordihydrocapsaicin.
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Table 4. Capsaicinoid contents in fruit of line 1951 and the tetraploid derived from 1951.

Line Capsaicinoid * Content (mg) / fruit Content (mg) /gDW
1951 CP 1494 +0.078 2.151+0.166
DCP 1.482+0.149 2136 £0.257
NDC 0.743+0.051 1.066 +0.105
Total 3.718=0.188 5.353+0.424
4x derived CP 1.798 = 0.255 3.230+0.818
from 1951 DCP 1.304 £0.211 2.379+0.697
NDC 0.587 =0.059 1.084 +0.246
Total 3.689+0.486 6.693+1.734

Mean = SE (n=3).

1951 is a 2x line derived from a ‘Kagawa Hontaka’ mutant with large number of branch.

“ See Table 3.
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