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Production of Raphanus sativus 'Aokubi-miyashige' with R. raphanistrum
'Seiyo-nodaikon" cytoplasm.

1. Process of nucleus substitution and selection in the 4th-6th generations.

Masahiro Kato and Toshio Fukuyama
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Fig. 1. Process of nucleus substitution of Raphanus rephanistrum (P;) with R. sativus (P5).
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Table 1. Externﬁl morphology

of B, plants (1978).

Appearance of . Flowering

Strain Flower - Leaf | Root Root ~red colour Plant Tri- D“"z:'of Me time after
colour colour | diameter length Axillary Stem height chome g::af an sowing

bud (Days)
Ackubi-miyashige 2 | White (Purple) Green | 4 Y S 4 40 167
_(Pz) 8 | White (Purple) Green 4 4 4 4 4 q 4 4.0 170
B2 S | White (Purple) Green 4 3 3 4 4 4 3 3.6 174
6 | White (Purple) Green | 3 2 4 4 4 4 2 3.3 i78
7 | White (Purple) Green 4 4 4 4 3 4 2 3.6 179
14 | White (Purple) Green 4 4 2 4 3 4 3 3.4 169
Seiyo-nodaikon 2 | Whitish yellow’ Green 0 0 0 0 0 0 0 0.0 172
P) 11 { Whitish yellow Green} 0 0 0 0 0 0 0 0.0 173

#* These figures indicate the morphological indexes showing 5 scores of 4 to 0, in which 4 and 0 values are given to

* Aokubi-miyashige ' and 'Seiyo~nodaikon,' respectively, and intermediate values show the degree of resemblance to

parents.

- Table 2. Result of field experiment on Bj plants (1978).

Relative water . content

Index of external Root weight Root diameter Hardness

Strain e - (Fresh weight base)
morphology in B, plants (kg) (cm) (g/ cal) (%)

B; 5 3.6* 0.95 b** 6.65 ¢ 572.7 be 94.9a

6 3.3 0.89 b 7.02 abe 622.4 ab 94,5 ab

7 3.6 1.3 a 7.56 a 634.4 a 94.3 ab

14 3.4 - 1.27 a 7.40 ab 554.3 ¢ 94.1 b

Aokubi-miyashige (P;) 4.0 0.91 b 6.81 bhe 659.2 a 94.7 ab

* Figures show means in Table 1.

#*# Duncann's multiple range test {at 5%).
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' Table 3. Result of field experiment on B4S; plants (1981).

Morphology of root Root weight * (g) Root length* (cm)

Strain Normal Branched Total Normal Mean S.D.** c.v. *** Mean S.D. C.V.
percentage (%) (%)

14—1 24 3 27 88.9 548.3 145.7 26.6 22,0 3.3 15.0

14— 2 18 4 22 81.8 563.3 205.9 36.5 21.8 4.4 20.2

14— 3 8 0 8 100.0 633.8 308.9 48.7 24.3 4.9 20.4

7—1 24 10 34 70.6 492.5 135.2 27.5 23.5 3.9 16.5

7—2 14 2 16 87.5 630.0 189.2 30.0 23.6- 3.3 13.9

7—3 29 1 30 96.7 515.9 126.8 24.6 23.1 3.0 13.0

7—4 15 2 17 88.2 726.0 293.5 40.4 23.2 5.9 25.5

7—5 18 1 19 94.8 548.9 205.8 37.5 18.6 3.3 17.6

5—1 21 2 23 91.3 614.3 198.7 32.3 22,4 4.8 21.6

5—1s 16 3 19 84.2 526.9 222.1 42.1 20,3 2.2 11.0

5—2 37 2 39 94.9 557.3 182.9 32.8 22.5 4.0 17.8
Aokubi-miyashige (P,) 44 4 48 91.7 602.3 226.5 37.6 22.4 4.7 20.9
Taibyo-sobutori - 44 4 48 91.7 476.6 149.4 31.3 19.3 3.5 .18.1
Miyashige-sobutori 40 9 49 81.6 440.5 153.6 34.9 16.8 3.3 19.5
Aokubi-miyashige-nagabuto 32 3 35 91.4 354.7 121.8 33.4 18.4 3.5 18.8
Aokubi-nagabuto-miyashige 29 4 33 87.9 460.7 114.8 24.9 20.2 3. 15.2

% Only normal roots were measured.

%* % Standard deviation.
% % % Coefficient of variation.
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Fig. 2. Correlation diagrams and regressioh lines between root weight

and root length in B4S, strains, 'Aokubi-miyashige ' (P,), and
several commercial cultivars.
% k% and **% of correlation coefficients show significance
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Summary

In order to investigate the effect of allo-cytoplam in radish,. the production of
Raphanus sativus with R. raphanistrum cytoplasm was attempted.

(1) F, hybrids were obtained from the cross of R. raphanistrum L. ssp. landra
'Seiyo-nodaikon' () X R. sativus L. var. acanthiformis Mak. 'Aokubi-miyashige' (3).
In chromosome pairing at metaphase I of the F; hybrids, 91 configuration was observed.

(2) B; and B, plants were obtained by backcrossing of R. sativus (§). Selection
of B plants was carried out using the morphological indexes showing 5 scores of 4 to
0, in which 4 and 0 are given to 'Aokubi-miyashige' and 'Seiyo-nodaikon'. respectively
(Table 1).

(3) Bj strains were equal or superior to 'Ackubi-miyashige' in root growth, the
hardness value of their roots being smaller (Table 2).

(4) Selection on B4S; generation was carried out from several points:1) root
morphology, 2) variation of root weight and root length, 3) correlation coefficient between
root weght and root length, and 4) regression coefficient. Three strains were selected

for next generation (Fig.2 and Table 3).



