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Production of Raphanus sativus ‘Aokubi-miyashige’

with R. raphanistrum ‘Seiyo-nodaikon’ cytoplasm.

2. Effect of allo-cytoplasm (R. raphanistrum) .

Masahiro KAT0, Toshio FUKUYAMA and Izumi KANADA
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Table 1 Characteristics of B,S, strains cultivated in the spring of 1983

At thinning time (18 May) (N = 10) At harvesting time (15 June) (N=20)
Strain Fresh weight No. of expanded Root weight Root length Root width Root shape Bolting ratio

(8) leaves (g) (cm) {cm) index %)

11-3(C)sib, - - 6.040.4 260.0+ 74.3 25.6+3.4 3.6£0.4 7.1+0.9 0.0
7-3(F)sib, 10.5¢1.6*  5.5+0.6 222.1+ 88.0 23.2+5.2 3.6+0.4 6.4+1.2 20.4
5-1s{ 1 )sib, 13.3%3.6 6.5+0.6  250.9% 43.3 24.3+1.8 4.0%0.4 6.1+0.6 7.8
5-2( J )sib. 9.2+2.3 5.9+0.8 312.9+125.2 25.3%3.0 4.1£0.5 6.2+0.5 15.8
" Ackubimivashige  6.6%1.7  5.6+0.7 254.5% 74.1 25.242.5  3.9%0.4  6.4+0.7 ! 5.9
Miyashige-sobutori - - 4.240.6  407.2+166.4 25.5%3.2 4.8%0.7 5.4+0.9 76.5
Taibyo-sobutori ~ 8.3%+2.3 5.6+0.6  510.1+197.8 26.3+3.7 5.1%0.8 5.240.5 1.1
“Harumiya 5.6+0.8  5.240.6 S581.1*151.6 33.7£3.2  4.9%0.6  7.040.7 0.0
Harumaki-minowase 5.4+1.3 4.44£0.5 420.5x110.7 30.4x3.3 4.3+£0.5 7.2+1.2 0.0
Chokei-harutomi 7.0£2.5 4.6£0.5 468.0%£111.7 29.4%2.1 4.8+£0.6 6.5+1.0 0.0
“Tokinashi  1.5%0.3  2.740.5 152.8% 57.8 22.5+3.0  3.240.5  7.2%1.3 ¢ 0.0

* Meanzstandard deviation,
(Sowing date : 26 April)



Table 2 Characteristics of B,S; strains cultivated in the spring of 1984,

15 June (N=10) 26 May
Strain Root length Root width Bolting ratio
(cm) (cm) (%)
14-3(C }sib. 18953 3.4+0.9 100.0
7-3(F )sib. 19.0+2.7 3.9+0.7 100.0
5-1s( 1 )sib, 16.5+2.2 3.6x0.6 100.0
5-2( ] Jsib, 16.8%2.2 J.8+1.2 100.0
B T I T

Aomino No. 2 40.5+5.8 7.2+0.9 63.5
F1 chokei 555 28.9+5.2 7.940.5 0.0
Sangatsu-daikon 1 23.5+5.9 4.4+0.9 322
Sangatsu-daikon 2 23.0+7.3 3.8+1.2 6.3

(Sowing date . 28 March
* Mean+stadard deviation.

Fi®, 1 Growth of B,S, strains with K. sephanistron cytoplasm in spring cropping (1983),
C1:14-3 (C) strain R, raphanistrum cytoplasm i 2 I autumn variety 'Taibyo -

sobutori” 1 3 I spring variety "Harumiva' © 4 : summer variety "Tokinashi’.
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Table 3 Seed fertility in the crosses between 'Miyashige-onaga’ and 'Aokubi-miyashige
*having R. raphanistrum 'Seiyo-nodaikon’ cytoplasm.

Cross combination No. (?f flowers No. of. siliques No. o.f seeds Fertility
pollinated(d} obtained(® obtained() C/A C/B
Miyashire: x 14-3(C) 101 36 52 0.52 1.44
Rec. 121 9 166 137 ] 2.0

""" Ri'l'a"l'éh};ié X 7-3(F) 14 Ter T g9 T  o3e T e T
Rec, 105 87 259 2.47 2.98

""" Miyashine-x5-15( 1) 98 7s 189 T3 2 T
Rec. 99 71 176 1.78 2.48

""" Mivashivex 5.2(7) 1220100 Taar T T T T e
Rec, 124 99 296 2.39 2.99

Table 4 Effect of K. raphanistrum 'Seiyo-nodaikon’ cytoplasm on the growth of R.
salivus in summer cropping (pot culture in 1983)

At thinning time(11 June) (N=10) At harvesting time (11 July) (N=16)

Strain Fresh weight No ofexpandd Root welght Root length Root width Root shape
(8) “leaves (8) (cm) (cm) index
E,V},iggghi“e-xm-s(C) 11.5 7.5 126.3 23.1 3.0 7.9
___________ Rec107 7.5 128.7 22.3 3.0 7.7
Miyashige-x 7-3(F) 11.3 6.8 97.0 * 18.9 3.1 6.3
_____________ ReclO 7 6.5 96.7 20.5 3.0 7.0
Miyashige- x5-14(]) 9.3 | 7.9 120.7 22.2 3.2 6.9
............. Rec, .19 080 133 04 31 .67
Miyashize-x 5-2(J) 9.6 = 7.8 843 18.4 3.0 6.3
............. Rec, 08 089 s M 28 82
14-3 (C) sib. 13.2 9.2 81.8 18.2 2.9 6.4
-7-3 (F) sib, 7.9 6.8 94.3 15.3 3.1 4.9
5-1s (I) sib, 10.7 8.6 66.7 13.7 2.9 - 4.7

Loz osibe 8.0 ...L8 .5 161 2.9 o7 ...
Miyashige-onaga 5.4 6.3 38.3 13.0 2.2 6.1
Tokinashi 9.1 6.6 86.3 19.3 3.0 6.5

», ¢+ show the significance at 5 and 1% level. respectively.
(sowing date : 22 may)

— 40—
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Fig, 2 Growth of 'Ackubi - miyashige' with R, sativus - and R. raphanistrum cytoplasm
in summer cropping.
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Table 5 Effect of R. raphanistrum "Seiyo-nodaikon’ cytoplasm on the growth of K.
sativus in autumn cropping (1983).

Strain Root weight Coe_ffii_:ient of Root length Coejfﬁt_:ieﬂt of Hveterosis %
(E)(N=30) wvariation(%) (cm) (N=30) variation(%) Root weight Root length
Mivashige: x14-3(C)  938.0+392.94 41.9 40.0+8.8 22.0 +48.5 +19.4
Rec. 845.0+383.8 45.4 38.0+5.6 14.7 +33.7 +13.4
Mivashige s 73F)  713.3+198.0 78 004540 ] w2 e 176
Rec. 861.2130{1‘9. 3.9 11.8+8.0 19.1 +43.5 +22.6
MiashEes() 720082376 8.0 32867 180 +57 3.9
Rec. 916.8+249.7 27.2 ) 42.745.9 13.8 +28.1 +19.3
Mivashiee' s 59())  784.5+246.0 8.5 35.5%6.1 172 +21.2 + 6.3
Rec. 6899.3+237.7 33.8 33.8+4.6 13.6 + 8.1 + 4.2
T(P)143 () sib.  649.3+218.9 337 s5.5+4.8 186
7-3 (F) sib, 685, 74+192.1 32.8 35.0+3.7 10.5
5-1s (I) sib. 817.5+253.6 31.0 35.8+5.0 13.9
5-2 (J) sib. 680.0+183.4 27.0 33.5+4.8 14.3
(P.) Miyashige-onaga  614.3+204.0 33.2 35.3+4.6 13.0
Ackubimagabuto- 961 0+279.8  29.1  40.3%4.9 121
Shirokubi-miyashige  777.0+£351.8 45.3 37.8-:6.3 16.6
Taibyo-sobutori 838.74313.0 37.3 30.4-£4.2 13.6

# Meanz*standard deviation.

+, + +, show the significance at 5 and 1% levels, respectively.
(sowing date : 14 Sept : harvesting date ! 19 Dec. )

Fi£. 3 Growth of "Aokubi - miyashige’ with R. safivus - and R raphanistrum cytoplam
in autumn cropping (1983),
1 :5-1s (I} x 'Mlyashige - onaga' : 2 ! 'Miyashige - onaga’ x5-1s (I) ;
3 :5-2 (J) * 'Miyashige - onaga’ : 4 : 'Miyashige - onaga’ x 5-2 (J) :
5 :5-1s (I) strain : 6 :5-2 (]) strain : 7 : 'Taibyo - sobutori; 8 : 'Miyashige - onaga.



Table 6 Effect of R. raphanistrion 'Seiyo-nodaikon’ cytoplasm on the vitamine ¢
content of root in autumn cropping (1983),

Vitamine C content {(mg %) (N=10)

Strain Minimum - Mean - Maximam
Miyashige-onaga X 14-3 (C) 20.9 : 26.9 34.9
Rec 28.4 33.4 42.8
Ml)dsh,geonagax%s(}r) ................... 255 ..................... 315 ..................... 318 ..........
Rec. 24.5 27.1 31.3
Miyashige-onagaxs-1s (1) 6.2 205 0.2
Rec 24.5 28.2 34.9
"""" Miyashige-onagax 5-2 (J)  24.5 321 394
Rec. 21.9 28.4 31.0
(pl)14-3(c)S,b .............................. 190 ..................... 279 ..................... 399 ..........
7-3 (F) sib. 18.3 25.6 35.7
5-1s (1) sib, 24.5 30.5 33.9
5-2 (]J) sib, 28.4 32.3 35.5
(P,) Miyashige-onaga 19.8 24.8 32.8
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Summary

1. Raphanus sativus ‘Aokubi-miyashige’ with R. raphanisirum ‘Seiyo-nodaikon’ cytoplasm was
obtained by means of repeated backcrossing of R. raphanistrum to R. sativies as pollen donor.
2. When B,S, and B,S; strains with R, raphanistrum cytoplasm were cultivated in spring, the
growth in emjly stage was more vigorous than that of parental and épring varieties (Table 1).

3. In order to investigate the effect of alloplasm, reciplocal crosses were carried out between
‘Aokubi-miyashige’ and substituted strains with R. raphanistrum cytoplasm (Table 3) .

4, In summer and autumn cropping, there wés no difference between R. sativus and R.
raphanistrum cytoplasm (Tables 4, 5 and Fig. 3). However, heat tolerance was observed in both
strains (Table 4 and Fig. 2) .

5. Vitamine C content of the root in autumn cropping was investigated using HPLC system.

However, there was no difference between both cytoplasmic strains (Table 6) .
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