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Genetical Studies on Rice Plant XXIII.

Inheritance on a certain ear type in rice

Seijin NaGcAO
Man-emon TAKAHASHI
Toshiro KINOSHITA
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Table 1. Inheritance of the ear type.

a) Fz
F; Phenotye Furen Intermed. Normal 2%
F: Genotype Ur Ur Ur ur ur ur Total 1 P
Akamuro X Furenbozu 1954 111 255 137 503 2.785 0.20-0.30
1955 109 200 102 411 0.533 0.70-0.80
Akageshima X Furenbozu 1955 116 179 102 397 4.819 0.05-0.10
1956 186 295 152 633 6.573 0.02-0.05
Hokkoshima X Furenbozu 80 132 82 294 3.088 0.20-0.30
Daikoku X Furenbozu 148 261 140 549 1.561 0.30-0.50
Ebisu x Furenbozu 134 216 118 468 3.863 0.10-0.20
2X?=23.222 d.f.=14 P=0.05-0.10
* Compaired with the calculated 1:2:1 ratio.
b) F; pedigrees
Ur Ur Ur ur ur ur
f«‘: g}?ggg)?;:e I;L}x::gl segregated Né);g(lial Total 1 P
Akamuro X Furenbozu 6 11 8 25 0.680 0.70-0.80
Akageshima X Furenbozu 5 15 7 27 0.630 0.70-0.80
Ebisu X Furenbozu 10 18 8 36 0.222 0.80-0.90
2%:8=1.532 d.f.=6 P=0.95-0.98

c¢) Back cross; Akageshima X F; (Akageshima X Furenbozu)

Phenotype - Intermed. Normal
Genotype Ur ur ur ur Total
Observed Number 39 34 73
Calculated Number 36.5 36.5 73.0
aA:1
2%=0.343 d.f.=1 P=0.50-0.70

AN & OHED Fy T, Bl Sz oW TR
P ERBEOPEMEEZ R T, AU OSRREIE
FSEANE O THROMEIRBERIZ NS, hbD
MR O Fe TL3E ORI O ik Bz
LCEHD2HEV Fy ORTFERD 3BT H
A, B1k a) ITRTERIZ Fo OSBRI 1 ORS
SEMBETICLED 1:2:1 ORISEETIERT
v, Ll Fy ORBESMERICET 2 MAMER
BN Y REL, 2T Fe iZ&WTHRBMDOSHIZ
RGBT AEE13HZDT, F ThThERRE
DRUMBRET D720, P BERISEENA
OFW (BB 1 & b)) KO Fy OEWFHNDORZH
2k BEEE (B 1K o)) #NEN, Wb i
DTS EHEOEBETRTEL T2 DL

N7ze ZO/EFETE Ur LT3, BEEMER X
B2 3 LMD Fr TIE, EMEE (Eay
Bl) DHEEALLNDA, BRI NS &
HRTFAHL T 2EIED BN

MR T 5 EEO S IR DMORFRIE, T
T BREOS ik & 4B D TEETHE AR HLR
Bo MBHEMLTOMIZE Y, D DREOBEIZIX
ERNABND D, b ORRMOH L\ il
RlshievoT, BBLERL TWDIND0R K
it, INT Ur BEFOESREFERAIE TS L HEFE
=,

FHAAREIC & 2B TY, B R L
D EE 2 RISAEIA B LI & G & IE R D
MizEZr@Bo b, —FRGEROREISHh M XD



40 hkEEAERERRE

MRIZE D THAH TET 2 Z LRDB NI, O, 4EgEE &M o BIRIZH B RLTF 14, 4y sg
(2) =HgEBgE & OB R EHEL - HENE 2 R TH
Ur {EFE R 4 8RR T 2 R BEEETR %o

Table 2. F: data of crosses between known linkage testers and gene (Ur),
showing independent assortment.

¥
. Q
Linage | Tester Combination F» segregation ﬁdf;r P E ‘gé R.C.V **
group | gene T Ur ¢t Ur T ur tur Total|pendent 5.&
gl C Ebisu X Furenbozu 261 8 91 27 468 | 0.330 | 0.95-0.98 | r 48.0
Pl dz ” 182 64 65 20 33 0.317 | 0.95-0.98 | ¢ 51.9
Spl Rd | AkamuroX Furenbozu | 208 74 82 27 391 1.952 | 0.50-0.70 | r 48.9
ing Re ” 282 84+ 109 28 503 3.794 1 0.20-0.30{ r 47.9
Id d " 289 77 108 29 503 5.483 | 0.10-0.20 | ¢ 49.9
d; d; Daikoku X Furenbozu 323 8 105 35 549 3.495 | 0.30-0.50 | ¢ 46.9
sg sg H-54 X Furenbozu 179 54 50 20 303 1.446 1 0.50-0.70 | ¢ 46.1
* ¢ coupling r- -repulsion

**  Recombination value in percent.

BT & Ur BT ORI, §NTHALEH72R (15 1950) & Ur RIETOBRREIH~NHERE, 16
LESBEBREL N, R, ThbDRERBETE MicHEE R R he (B3K a) RU b)),
OIS DR R S TV D REREET fs

Table 3. Linkage relation between gene (fs) for fine striped
seedling and gene (Ur), in coupling phase.

a) Fi; Akageshima x Furenbozu

Genotype +Ur fs Ur +ur  fs ur Total 2 P
Cross I  Observed 245 50 47 55 397
(1955) Calculated .
(9:3:3:1) 223.31 74 .44 74 .44 24.81 397.00 56.982 <0.01
(R.C.V.=27.895) 250.25 47.50 47.50 51.75 397.00 0.451  0.90-0.95
Cross I  Observed 149 21 30 26 226
(1956) Calculated
(9:3:3:1) 127.125 42.375 42.375 14,125 226.00 28.144 <0.01

(R.C.V.=27.125) 143.026 26.474 26.474 30.026 226.00 2.391  0.30-0.50

Recombination value Cross I 27.8+1.842
Cross II 27.14-2.41%

b) Back cross; AkageshimaXF; (Akageshima X Furenbozu)

Genotype +Ur fs Ur +ur  fs ur Total ba P
QObserved 27 12 10 24 73
Calculated
(1:1:1:1) 18.25 18.25 18.25 18.25 73.00 11,877 <0.01
(R.C.V.=30.1%) 25.51 10.99 10.99 25.51 73.00 0.367 0.90-0.95

Recombination value 30.1%41.15%

MAMEIARE T Fe 150380 272, EacMinbidky 302 HtE Shic,
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Table 4. Characteristics of the parents used.

RUZDERE LD F, a0

N

DRMEBROBE L TRHVBAL FE RO FE
BELRLAEONBEARTDH S,

Characters Furenbozu
Plant height cm 83.1+0.67
Number of ears 6.240.23
Total weight of ears gr 8.640.24
Ear length cm 17.14+0.28
Number of spikelets per ear 128.9+3.35
Ear density* 7.6+0.16
Rachis index™* 4.540.14
Fertility % 79.5+0.98
Abnormal spikelets per ear % 5.0-£0.48
100 grain weight gr 2.0+0.04

Akamuro Akageshima
81.6+0.96 86.140.94
6.040.24 8.7+0.23
8.7+0.44 9.940.35
17.9+0.26 18.9+0.29
79.6+2.41 106.8+2.92
4.4+0.12 5.60.12
2.240.12 3.6+0.12
93.9+0.53 81.541.35
0 1.2+0.16
2.5+0.04 2.140.04

Number of spikelets per ear

* Ear density=

Ear length

Number of secondary branched rachises

** Rachis index=

Number of primary branched rachises

Characters ~ 20 100 +20 a0 .60 80
l l ] 1 }
Plant Height D- 1 Furenbozu
m -

Number of Ears

Potal Weight of Ears

Ear Length

Number of Spikelets
per Ear

Ear Density

Rachis Index

Fertility

'-1

Text-Fig. 1. The relative size of ‘ Furenbozu’ and F, (Akamuro X Furenbozu)

shown as percentage of those of ‘ Akamuro’

S ———
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Agronomic comparison among three ear types in Fa: population and F; pedigrees.

Table 5.
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exceeds the 5% level.

*
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exceeds the 1% level. .
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Table 6. Heritability for some characters in each of two crosses.

Herltablhty (broad sense) in percent
Characters ' Akar;uro i Akageshlma V;:rie;aéz—f;)r
__Furenbozu Furenbozu two crosses .
Plant height 54.3 67.6 60.95
Number of ears 20.6 46.4 33.50
Total weight of ears 42.6 69.5 56.05
Ear length 52.2 21.0 36.60
Number of spikelets per ear 73.9 85.8 79.85
Ear density 75.6 92.5 84.05
Rachis index 35.9 40.2 38.05
Fertility 49.0 27.8 38.40
&, HBRHBREAROBED I L2 2 Sl BHE FEOWTHbh s, ERIIEZHHEEI, FHC

MR O Fy A3k & 144 {8E, Fe 2% 288 fEE, Fs
1R 48 BT D 25 BAAV-BR, 3ERE
ORHMB TNz, BLEXEESETIE F1 2K

BratioRRE Lz, LALZOEELIR Fe Tt
FERIZHERER R LA-DT Matuer (1949) O%
B EER R F R E D TOM 21707, 65 1955

FITHRE X BB 2 ROR X BEY RI2 0T, kA

[AVAR

MALIZGHT T, 1956 FIZITEICIRER < HEL

Table 7.

SHERIZBTRITREN T 5,

Genetic analysis of ear density by the method of
biometrical genetics.

Akamuro Ebisu Akageshima
Combination (PyXP:) X X X
Furenbozu Furenbozu Furenbozu

Observed mean

Py 4.13+0.052 5.454+0.074 4.1040.059

P, 5.79+40.086 7.30+0.088 10.2740.123

F, 5.74+0.118 10.38+0.124

F. 5.44+0.105 7.824-0.125 9.4040.175

Fs 5.09+0.044 7.2140.049 7:90+0.083
Observed second degree statistics

Vr: 3.1646 5.0869 8.8174

VF; 2.2237 2.2597 5.2683

W /Fs 2.6063 2.7966 3.4341

Vrs 1.4260 3.2964 5.0870

E; 0.7714 1.0748 1.6289

E: 0.1535 0.0890 0.1961
Components of variation

D 4.556+1.013 3.132+0.170 5.280+2.264

H 1.00143.240 9.800-+1.737 | 15.23474:7.246

E: 0.52340.276 1.145+0.013 1.954+0.617

E: 0.01840.277 0.0854:0.013 0.936+0.620
Number of effective factors

K 0.15 0.27 1.80

K. 1.57 1.23 0.95
Heritability values in percent

F: bulk 74.7 30.3 31.4

F;3 bulk 82.8 44.1 25.5

F; pedigree 96.6 69.2 58.3
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K SHUROFHME 2RO D & Fr OFHs 2 4
HAERIEOFENIGE A KRB ERL 72, B
FOMBE M LD T DN EIhELOHNER
&, RFIZ L Y Scaling-test 2fTHN7z,

C=4F,-2F,—P,~P;
D=8F; —2F, ~ 3P, — 3P;=4F; —2F;~ P, - P;
BHNIRERITTRICREN D,
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D= —0.478+0.521
X B D=0.470-+0.513
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Résumé

The variant ‘ Furen-bozu’ has a singular
ear type which is characterized by undulating
and well-branching rachises, showing an open
panicle.

Genetically a single gene pair (Ur) is res-
ponsible for this ear type, showing that
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‘Furen type’ is incomplete dominant over
‘normal ’. Histologically the difference of the
branching behavior between the ‘Furen type’
and ‘normal’ is recognized in the early stage
of ear differentiation. The causation of un-
dulating seems to be attributable to the grow-
ing of branching rachises in the flag leaf,
which produces this irregularity by mere
mechanical suppression.

The gene (Ur) links to the gene (fs) for
the fine striped seedling with a recombination
value of about 27% in coupling phase and is
inherited independently of tester genes in each
of 4 linkage groups.

Some quantitative characters of ‘Furen-
bozu’ were compared with those of two other
varieties, ‘Akamuro’ and ‘Akageshima’,
which were used as one parent of the crosses
with ‘ Furen-bozu’. It was noted that the
number of spikelets per ear, ear density, and
rachis index of ‘ Furen-bozu’ showed superi-
ority to the two varieties, while fertility
decreased according to setting abnormal
spikelets.

It was found that the F, plants from the
cross between ‘¢ Akamuro’ and ‘ Furen-bozu’
revealed hybrid vigour especially in total

weight of ears and number of spikelets per
ear.

In the comparison of their characters
between ‘ Furen-type’ and ‘normal’ in the
F: population and the F; pedigrees, significant
differences were recognized in all their cha-
racters with the exception of plant height and
ear length, in the correspondence with the
difference between both parents. It is con-
sidered that the pleiotropic effect of the gene
(Ur) affects their characters.

Heritability values in broad sense show
highest value in ear density and comparatively
low values in number of ears, rachis index
and fertility, indicating the grade of influence
by the environmental factors.

In addition to this, genic analysis of ear
density was carried out in three crosses, using
MATHER’s biometrical method. The results
obtained confirm the strong effect of a major
gene upon this character, but the discrepancy
of heritabilities in three crosses suggests the
influence of other genes upon this character,

Plant Breeding Institute,
Faculty of Agriculture,
Hokkaido University, Sapporo.

Explanation of Plate

1. Ear types of ¢ Akageshima’ (left), Fi between ‘Akageshima’ and ‘ Furenbozu’

(middle), and ‘ Furenbozu’ (right).

2. . Ear type of ‘Furenbozu’ at the flowering stage showing an open panicle.






