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Studies on the crossing experiments between diploid and auto-tetrapleid
rice plants, Oryza sativa L., with special reference to
the results of artificial culture of hybrid seeds

Yoshiaki Koga and Tsutsumi Nagamatsu
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Table 1. Composition of medium.

MgSO, 360 mg/1
Ca(NOy), 200 mg/1
Na,SO, 200 mg/1
NaH,PO,-H,0 16. 5mg/1
KNO, 80 mg/l
KCl1 85 mg/l
Ferric Citrate Trace
MnSO; 4.5 mg/1
KI 0.75mg/1
ZnSO, 1.5 mg/l
H,BO, Trace
Glysin 3.0 mg/l
Nicotinic acid Trace
VB, (Thiamine) ”

VB; (Pyridoxine) ”
Sucrose 2.0 %
Agar 0.7 %
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Table 2, Results of artificial culture

| ‘ Seedlings
. S coung
comcbricl)lsastion Seeds sown Germmatlon l Seedlings e:giglsgs % Germinated %| Adults
‘ | seeds
Imperfect | 2X X 4X 362 i 0.2 0 0.0 | — —
seeds 4X X2X 347 | 182 54. 4 57 16. 4 ‘ 31.3 39
Perfect |2X X4X | sz or.o i 30 93.8 93.8 26
seeds 4X X2X 22 | 21 95. 5 I 20 95.2 ] 95.2 18
Table 3. The results of sowing of crossad seeds by usual method.
. . Triploids
Cross combination Germ;atmn SSugx‘qyrals % S’I‘r;ilplmds os g r1p101c%s %/No. of %oweresoy
0 eeas sown eeds SOWH urvivals polhnated
Imperfect 2X x4X 2.3 | 0.0 — —
seeds 4X X2X 16. 4 | 0.0 —
— N L R N e
Perfect 2X X4X 76.3 68.4 0.0 { — —
seeds 4X X2X 81.6 67.0 5.9 | 8.7 0.02
T AT 3 BTk Lz, W3R UL, Wi LTI L 8s

1) 24%& () XAMHER (8) X0 A UREAR
v
M2 R L Ko, 862 R Ik Lichs 1h
(0.2%) 72053 Utz SR E L TR O AREL
B I Mgt L.
FFORERBIC OO TILT TICIRED Uicds, T
OB kB &, Il ﬁm&5~7Hﬂ,%w&W”
T\ttiéﬂ’l’ SHERIRTORS I AT 240 L, R i
BRZS TR LTEY, Lidos NPl hic
%@f%ﬂk T D& RO B4 T X451
1, TR EbD T, %5 < 5 BEMUNIOLR
ﬁftd)H{vv*i‘Md‘ U 2 7t L s &
BnEFZLNDE. UL, 13BN TZDLH R
IR DS RRTE U3 A2, SR 330 HERR
RICDOTEWE S (1956) DL kB L5 2 355
{LoymE shTiy, Lilod kD BRSONIR
EHARTZ2OREDLDTHMEEZ SN S,
2) 4K (2IX 2 {8k (8) &Y /U L5
T
FEROFEIUIM 2 i Lk dic, 347 Kk Tk
Ulcd b, 1824 (54.4 %) sk L.
ébkﬁﬂ-ﬂ‘ﬁm)vﬁ 31.3% H315~BHEDPHITT
Bl Zhs0dbold Hbic %/bkﬁm*ﬂt
B, BRTHRIRSAL, WHUEGTETO L OH #iF
L, gRaadblg TH7E Lic Widgid 39k TH 0, @w
BN/HD68.4%, BKINIHFicLTIL2y
THDol.

DRFRIIN 16 % THY, FEHRDONTHTHI
..... Ly /ulk— THL LA ELR. $i, '.ﬁl’;“j_ﬁc‘l:'ﬁ

THRRE U2 B 33 U2 AR i 2 Ui 0
T, TRTAEL BT L, ki 2 5

NBHA DA DT HTH, Hk LS ok
FDLoMFETH O,

DX, Bt U8 S ORELRSE Uk hid o
BEORKETHE L%, KistoLikic Lo
TRULIEONF 4K THS. RicHhdhb Lo, 65
BIEWIEA DN U720 CARBEZ B3 Ie fist Lk
25, K 35 % A AH Uc Bt LTR YD, &
EHMALMAR TS EFITELL. ChoDdbo
3, & OIHEREFTEOY M X > TR
FTHTZWEEZATLOE L 5N 3.

B E T U 39RO, PMC BXU
MRGHRINIC X 2 A oRs W, 97T 2 n=36 DRl
AT B S{HRhTH DI, Il Eic L
T3HANZ SN WA 5.3 % TH DI, A FTH
HENIIEmRIGE, THELOHBROTIE1.0%
(ks 1959) ©hH 3

Table 4, Number of leaves of dead seedlings
in artificial culture.

No. of |

leaves | c* ’71 I 2 "SJ ;E__ ’-_ 5
I‘requency' 93 l 15 ‘ 11 % 14 ! 7 . 3
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of crossed seeds between 2X and 4X.

s s Triploids
Cross Adults Adults - toide | Triploids i Triploids ,, —= ' o
combination “Seedlings °| Seeds 7 Triploids Seeds % ~ Aduits % Izlowers %
rosse
Imperfect | 2X X4X _— — — — — —_
seeds |4X X2X 68. 4 11.2 39 11.2 100.0 5.3
Perfect | 2X X4X 86.7 788 |3 9.1 1.5 0.1
seeds ‘4X><2X 90.0 81.8 “ 3 13. 6 16.7 0.1
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Fig. 1.

a ; Seedlings grown on the artificial media.
b : Left ; diploid parent, Middle ; F, triploid plant, Right ; tetraploid parent.
¢ : Somatic chromosomes of F; plant (2n=36).
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Summary

The present authors have long engaged in crossing experiments between diploid and autotetra-
ploid plants, in order to obtain triploid plants in rice. As already reported, the results were
not successful although enormous flowers were pollinated. From the above crossing many F, seeds
were obtained, but a few of them were perfect seeds and the others were imperfect seeds. The
perfect seeds were germinable but almost all of them were selfed seeds of female plants. On the
other hand, the imperfect seeds which developed very retardedly, although confirmed to be true
hybrid seeds, were less germinable and could not grow to seedlings. In this connection, artificial
culture method was conducted and results were as follows.

For culture, modified White’s medium was used, and seeds were sown in aseptic condition,

The imperfect seeds that obtained from 4 X X2 X germinated at the rate of 54.4 5 on the artificial
medium, This percentage was strikingly high compared with the 16.4 % which were shown in
germination test using water, And 11.2% of the seeds sown grew to adult plants, All of them
were ascertained to be triploid plants.

On the other hand, the imperfect seeds obtained from the crosses 2 X X4 X germinated in very
low percentage of 0.2 %, and effects were not expected.

The perfect seeds that obtained from the crosses of 2XX4X and 4 XX2X were also sown on
artificial media, Out of 55 seeds sown, 53 germinated and 44 grew to adult plants, And 6 triploid
plants (10.9 %) were obtained, These results were relatively effective comparing with the data
resulted from sowing on soil nursery.



