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Table 1. List of the strains used in the present examination
a. Dwarf strains
Stock No. Name Marker gene
N-71 Hosetsu dwarf
N-56 Kamikawa »
M-48 Hayayuki » )
J-14 Aomorimochi-14 wx
H-80 Daikoku-type dy, bl,, la
H-86 " dy, Ur
H-135 " \ dy, gh, g
H-9 Ebisu-type dy, be
H-79 " d,, be, lg, la
H-15 Ebisumochi-type dg, bl,, wx
H-84 " ds, bc, wx, fs
H-126 " d,, CB, A, Pl Hg
F1-137 Chokeidaikoku-type dys, lg, lop,, tri
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b. Normal strains
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Stock No. Name Marker gene
A-5 Akamuro CBr | A, Pr, Rc, Rd, i-Bf
A-137 Hosetsu-A
H-103 Multiple marker CchBr, A, nl gl
H-153 " fs, Dn, be, i-Bf
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20 1
60 1
401
20 1
0 ok LB WB LP NS LS WS GW
Hosetsu-A 77 cm 36 cm 1.0 cm 15 cm 110 6.2cm  3.6cm 3lg
Hosetsu dwarf 18 9 11 6 14 6.5 3.9 26

PH Plant height

LB Length of eleventh leaf blade
WB Width of eleventh leaf blade
LP Lengh of panicle

NS Number of spikelet per panicle

Fig. 1.

LS Length of spikelet
WS Width of spikelet
GW 1,000 grains weight
Blank ; A-137 ‘Hosetsu-A’
Crosshatch; N-71 "‘Hosetsu dwarf’

Relative size of the mutant, ‘Hosetsu dwarf’ shown as

percentage of those of the original variety, ‘Hosetsu-A’



66

60+

cm

504

40..

304

201

Fig. 2. Comparison of internode pattern
between the mutant, ‘Hosetsu dwarf’
and the original variety, ‘Hosetsu-A’
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Hosetsu-A ;

Hosetsu dwarf ;
Hosetsu dwarf ;

Hosetsu dwarf ;
no treatment.

no treatment.
cultured in the solution containg (.01 ppm GA,.

cutlured in the solution containg 0.1 ppm GA,.

Fig. 3. Response of ‘Hosetsu dwarf’ to gibberellin treatment.
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AR ELY), MAPRET S TIIELQBMRE I, KELRCREEEIHTW55, N-7128
KTH - 72, T L RKE, RRUEEUBRURK L 22K
N—-71 BEEM L ESIHOTHER TR T, HBLAoERCzIAE, F,3+~NTEFMELY,
R TR TIEREE 2 ), F, Tid Table 2icr F, TRIEHE, 2MoEEETEERICMZ TH
Tm<E#ﬁtﬁﬁész1mmriutoLr P TEEEOW RS L 2, ST
o T, EERM 1 M A MEET dis 2 RNV L EEBFICLETCII313 1D
5L Tw3 o%%ﬁﬁ’ﬂgﬁ B a4 — Mok (#EALTwi (Table 3), REBRTHL
Table 2. F, segregations of the crosses between normal and ‘Hosetsu dwarf’
Cross Phenotype Normal Dwarf LGoodness of fit
combination Genotype + dis Total df. P

A-5xN-71 Obs. 218 84 302
Cal.(3:1) 226.5 75.5 1281 1 [02-03

A-137xN-T71 Obs. 360 124 484
Cal. (3:1) 363.0 121.0 0101 1 |0.7-0.8

H-103xN-71 Obs. 353 138 491
Cal.(3:1) 368.3 122.8 | 25311 (01-02

Table 3. F, segregations of the crosses between ‘Hosetsu dwarf’ and different dwarfs

Hosetsu | Double
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Cr'oss. Gene pair Pheno.| Normal | Dwarf dwart dwarf | Total Goodness of fit

combination Geno. + + d+ + dg d d. x? |df P
Obs. 256 101 91 28 476

H-86xN-71 dy —dy
Cal. 267.8 89.3 89.3 29.8 220 210.5-0.7
(9:3:3:1)
Obs. 246 84 78 23 431

H-135xN-71 dy —d,
Cal. 242.4 30.8 30.8 26.9 0.851 2 10.8-09
C 7 )
Obs. 159 51 53 28 291

H-79xN-71 d, —dys
Cal. 163.7 54.6 54.6 18.2 5711 2 (0.1-0.2
( ” )
Obs. 518 151 168 42 879

H-15xN-71 dy —dy
Cal. 4%94.4 164.8 164.8 54.9 5.39] 2 10.1-02
( "
Obs. 386 133 144 27 690

N-71xH-84 d o ds
(Cal. 388.1 129.4 129.4 43.1 7.80| 2 (0.05-0.1

” ) -
N3t “EENMORHRETEOML TH 5, EARM YT X AYELRENERT 505,
KB BEEMER GER TR ) di) hENR LA, PMEOFRE» RIS,

BEEMELRT d, & ILEETE 2K T 215 H
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Table 4. F, data of crosses beween d,, and seventeen linkage testers

Linkage | Tester Cr-oss. F, segregation otal Fitness for ind. Li}rllkage -
group | gene | combination T+ t+ Tdy tdg 22 P phase (%)
wx | H-15xN-71 |Obs.[495 174 158 52 879 r 49.1
Cal’| 4944 164.8 1648 549 0.95| 0.8-0.9
I wx N-71xH-84 {Obs.|375 144 127 44 690 r 48.6
Cal. (3881 1294 1284 431 2.16{ 0.5-0.7
C H-103xN-71 |Obs.|261 92 106 32 491 c 522
Cal. |276.2 921 921 30.7 3.00f 0.3-0.5
lg H-79xN-71 |Obs.| 410 130 155 49 744 r 500
I Cal.| 4185 139.5 1395 46.5 268]| .03-0.5
g FI-137xH-71 |Obs.| 205 72 70 20 367 r 47.1
Cal. {2064 688 688 229 055 0.9-0.95
- A H-103xN-71 }Obs.| 188 73 88 18 367 c 58.8
Cal.| 2064 688 688 229 8.310.02-0.05
g H-135xN-71 |Obs.| 262 68 69 32 431 r 58.2
Iy Cal. {2424 80.8 80.8 269 6.29| 0.05-0.1
Re N-71xA-5 Obs.| 161 57 61 23 302 ' c 49.6
Cal.[169.9 56.6 566 189 1.71} 0.5-0.7
VI gh H-135xN-71 |Obs.| 246 84 83 18 431 r 43.6
' Cal. | 2424 808 808 269 3.201 0.3-05
Ur | H-86xN-71 [Obs.| 260 97 119 476 c
VII Cal.| 267.8 89.3 119.0 090! 0.8-09
£ N-71xH-84 |Obs.| 408 111 171 690 r
Cal.| 388.1 1294 1725 364 03-05
VIII la H-79xN-71 |Obs.| 403 137 149 55 744 r 51.2
Cal. {4185 1395 1395 46.5 282 0.3-05
X nl H-103xN-71 jObs.| 245 108 96 42 491 r 499
Cal.|276.2 921 921 307 10.62 | 0.01-0.02
< b, | H-15xN-71 |Obs.j501 168 149 61 879 r 52.8
Cal.| 4944 164.8 164.8 549 233 05-0.7 |
bc H-79xN-71 [Obs.| 402 138 154 50 744 r 49.2
Cal. | 4185 1395 1395 465 244 0.3-0.5
XI bc N-71xH-84 |Obs.| 377 142 144 27 690 r 404
Cal. | 388.1 1294 1294 431 9.23|0.02-0.05
lop, | FI-137xN-71 |Obs.| 203 74 68 22 367 r 483.
Cal. {2064 688 688 229 0.50( 0.9-0.95
XII gl H-103xN-71 |Obs.} 272 81 107 31 491 r 496
Cal.|2762 921 92.1 307 3.821 0.2-03
* Calculated number for 9:3:3:1 or 9:3:4.
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BT R/ B 20 99 B IE B IS A - 72 (Fig. 4a),
ENERE a2 kR (Table 5),
EBHAKEE ORERENF, 7BETIx, H#S
HEET dpy I X 57 G: DicEBA L, %
nRE, BRCEEENT: nfE T Table 6
RIS, dy, dy RS dy KRR dyy & RSO
RRicHN, —_EEEOFHEE2ET 2 2 & »7H
L thkol, 3MMO_EREREEESET,
H-237 (d, d,,), H-224 (d, d,) & 1r H-382 (d,
di) EBRL 2, WEFNOTERERREL B/
b L v, FIEMEEGT d & 8 FEE HEF
L NEHEETEOEHBEIREL 2ER
(Table )izt B &, wFNR LI EAL LIFLE

a. Kamikawa dwarf.

b. Hayayuki dwarf.

Fig. 4. Panicles of two dwarfs, showing undulating rachises.

Table 5. F, segregations of the crosses between normal and ‘Kamikawa dwarf’
Cross Phenotype Normal Dwarf Total Goodness of fit
ota -
combination Genotype + dyg x? d. 1. P

A-5xN-56 Obs. 176. 47 223

Cal.(3:1) 167.3 55.8 1.83 1 0.1-0.2
N-56xH-153 Obs. 151 65 216

Cal.(3:1) 162.0 54.0 2.99 1 0.2-0.3
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Table 6. F, segregations of the crosses between ‘Kamikawa dwarf’ and different dwarfs.

Kamikawa Double -
s Normal | Dwarf Goodness of fit.
Cross Gene pair l\hum. Bk dwarf dwarf | Total i 1
combination Geno. + + d+ + dhy d dy x° |d.f. P
N-56xH-135| d;—d, |Obs. 102 33 27 9 171
Cal. 96.2 32.1 32.1 10.7 1.44; 3| 05-0.7
(9:3:3:1)
N-56xH-9 dio~d, |Obs. 270 75 73 24 442
(Cal. ) 248.6 82.9 82.9 27.6 4.24] 3] 0.2-0.3
N-56x H-79 dig~d, |0Obs. 111 44 60 16 231
(Cal‘ ) 129.9 43.3 43.3 14.4 9.37{ 3 [0.02-0.05
N-56xH-84 | dig~d, |Obs. 231 87 74 19 411
'(Cal. ) 231.2 77.1 771 25.7 3.14| 3| 0.3-05

Table 7. T, data of the crosses between d,, and twelve linkage markers in eight linkage groups.

Linkage { Tester Cross F, segregation Total Fit for ind. Linkage |R.C. V.
group | gene | combination T + t+ Td, tdy 2 P phase (%)
wx | N-56xH-84 |Obs.| 189 67 53 20 329 r 50.9
I Cal. | 1851 617 617 206 1.78| 05-07
C | A5xN-56 |Obs.| 129 47 38 9 223 r 43.9
Cal. | 1254 418 418 139 2.84| 0.3-05
I lg | N-56xH-79 |Obs.| 112 43 58 18 231 r 47.0
Cal. | 1299 433 433 144 8.3410.02-0.05
A | A5SxN-56 |Obs.| 133 43 31 16 223 ¢ 435
Cal. | 1254 41.8 418 139 359 0.3-05
1 A | N-56xH-84 |Obs.|243 75 73 20 411 ¥ 483
Cal. | 2312 771 771 257 213 05-0.7
Rd | A5xN-56  |Obs.| 108 34 25 8 175 c 49.8
Cal.| 984 328 328 109 362| 03-05
£ | N-56xH-135 |Obs.| 100 35 28 8 171 r 47.1
v Cal.| 962 321 321 107 161] 05-0.7
Re | A5xN-56  |Ohs.|142 34 33 14 223 c 42.1
Cal. | 125.4 418 418 139 550 | 0.1-0.2
v |I=Bf| A5xN356 |Obs.|145 31 37 10 223 r 46.7
Cal. | 1254 418 418 139 7.5110.05-0.1
/5 | N-56xH-84 |Obs.|229 89 69 24 411 T 48.4
VI Cal. | 2312 771 771 257 2821 03-05
Dn | N-56xH-153 |Obs.|104 47 52 13 216 c 58.3
Cal. | 1215 405 405 135 6.85| 0.05-0.1
VI la | N-56xH-79 |Obs.|108 47 58 18 231 r 45.2
Cal. | 1299 433 433 144 9.88 |0.01-0.02
X1 bc | N-56xH-84 |Obs.[256 62 71 22 411 T 53.4
Cal. 2312 771 771 257 6.61 | 0.05-0.1
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NEME % 3w 3B 0F T 288z L (R
bE Lo, LEdo T, MBoE T sHEER
FOBAIREL > TEY, W ICHESNCIERT 5
ZEhbirofz, RPWEEELERHRR D
RN F, TREERE L), F, TREEE &
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AERMETH-> TIEWHR E 2O RENR » "85
8 % 4 | 72 (Table 9),

Table 8. F, segregations of the crosses between normal and ‘Hayayuki dwarf’

Cr.oss ) Phenotype Normal Dwarf Total Goodness of fit
combination Genotype + e X2 d.f. P
M-48xA-5 Obs. 74 31 105
Cal.(3:1) 78.8 26.3 1.15 1 102-03
M-48xA-137 Obs. 81 20 101
Cal.(3: 1) 75.8 25.3 1.46 1 102-03

Table 9. F, segregations of the crosses between ‘Hayayuki dwarf’ and different dwarfs

| Hayayuki | Double o
C Pheno. | Normal Dwarf Goodness of fit
r~oss . Gene pair dwarf dwarf Total
combination ‘ Geno. + + d+ + dyy d dy % 1df. P
M-48xH-80 | d,,—d, |Obs. 31 22 16 3 72
Cal. 405 135 13.5 45 764| 2]0.05-0.1
(9:3:3:1)
M-48xH-79 | d,,—d, |Obs. 76 14 19 7 116
?aL )653 21.8 21.8 73 4.89| 3| 0.1-0.2
M-48xH-126 | dy—d; Obs. 172 61 58 17 308
(Cal. )173.3 57.8 57.8 19.3 0461 3 0.9-0.95
Table 10. Linkage relation between gene d,, for ‘Hayayuki dwarf and
gene Hg for hairy glume in the coupling phase
F, from M-48 Hayayuki dwarf x H-126
Glume Hairy Normal Recombination
Tallness Normal Dwarf Normal Dwarf Total se (2
Genotype Hg + Hg d,, + + + dyy value (%)
Obs. 212 25 21 50 308 16.6
Cal. 207.56 23.44 23.44 53.56
R. C. Vi16.6%)
r?=0.689, d.f.=3, P=0.8-0.9,
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20 2 EIEEGT dy IEREEET He L NETEINALBEBHHEZLICHEHAT L L7
BT s Z R HE & n, Table 101273340 < 4H Loy b7z, % B &n T P, A, bl KU be
51 C16.6% N MR 5T E & L, BIEEE MR L DIz E N URAIBIESE S 17z (Table 11),

Table 11. F, data of the crosses between d,, and four linkage testers

Linkage| Tester]  Cross F, segregation Total Fitness for ind. | Linkage| R.C. V.
ota
group | gene | combination T+ t+ Tdy tdu P p phase (%)
Obs. | 126 52 43 18 239 c 49.8
II Pl | M-48xH-126
Cal. | 1344 448 448 149 2.38| 0.3-05
Obs. | 178 55 61 14 308 c 54.2
111 A | M-48xH-126
Cal. | 1733 578 578 193 1.88 | 0.5-0.7
X 5 NS .80 Obs. | 44 13 9 6 72 T >60
4 -
b 8 Cal. | 405 135 135 45 2.32| 05-0.7
72 23 15 6 116 r 53.1
XI | s |Masxi.79 | 9P
Cal. | 653 218 218 73 3.08| 0.3-05
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Fig. 5. Aomorimochi-14 (left) and its Co
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Table 12.

gene wx for waxy endosperm in the coupling phase

F, from J-14 Aomorimochi-14 dwarf x H-79

Linkage relation between gene d,, for ‘Aomorimochi-14 dwarf” and

Endosperm Normal Waxy L
Recombination
Tallness Normal Dwarf Normal Dwarf Total
value (%)
Genotype + + + dyy wx + wx d,,
Obs. 167 5 12 34 218 8.3
Cal. 154.83 8.67 8.67 45.83
(R.C.V.=83%)
¥*=6842, d.f.=3, P=0.05-0.1.
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HiraTa, M.(1966) : Studies on the inheritance of some
quantitatitve characters in rice by means of back-
crossing. Ph. D. thesis. Hokaido. Univ. pp. 126.

OB, AR 5 (1960): ¥~ L) v ARG
BRI THEC W T, B 10: 204,
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Character expression and inheritance mode of three
kinds of dwarf rice

—— Genetical studies on rice plant, LXI——

Toshiro KiNOsHITA, Man-emon T AKAHASHI,
Koh-ichi MoRr1 and Noboru SHINBASHI
(Plant Breeding Institute, Faculty of Agriculture
Hokkaido University, Sapporo, Japan)

Summary

On one hand, two dwarf mutants, ‘Hosetsu dwarf’ and ‘Hayauki.dwarf’ were induced by

gamma irradiation from 'Hosetsu-A’ and ‘Hayayuki.’

On the other hand, '"Kamikawa dwarf’

is a spontaneous mutant which was found in a strain referred to as, ‘Jokei 187-go’.
Character expressions and estimated causal genes of the three mutants are described

as follows:

1. ‘Hosetsu dwarf’ is of a miniature shape (about 15 cm in height), possesing short,
thiclf, stiff leaves and nearly normal grains. Pollen and spileket fertility of the mutant were
close to normal under the careful cultivation in greenhouse.
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2. Hosetsu dwarf plants were responsive to gibberellin treatments showing moderate
or remarkable elongation of leaf sheaths and internodes, when cultured with solutions con-
taining gibberellin A, in concentrations of 0.01 and 0.1 ppm.

3. A single recessive gene d,, was responsible for ‘Hosetsu dwarf’ and the gene was inde-
pendent of 17 marker genes which belong to eleven linkage groups.

4. 'Kamikawa dwarf’ and ‘Hayayuki dwarf’ were characterized by short culms and
panicles with undulating rachises. However, it was noted that different causal genes, 4,
and d,, resulted in a similar phenotype.

5. A linkage relation was found between d,, and Hg (hairy glume) with a recombina-
tion value of about 16.69% in the coupling phase. In addition, it was confirmed that the
gene d,; for ‘Aomorimochi-14 dwarf’ is linked to the gene wx for waxy endosprm as report-
ed by HIRATA, previously.



