HOKKAIDO UNIVERSITY

Title ATBONERMICE Y 2ELFRAE : MOTMICET MR, HBLIXRK
Author (s) =18, BARIFY; TAKAHASHI, Man-emon; AT, {REB ff
Citation LBERFERFIMERSZRE, 19, 41-50
Issue Date 1974-03-15
Doc URL https://hdl. handle.net/2115/13330
Type departmental bulletin paper
File Information 19 p41-50. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




4 TE O o7 BEREAN

— T2 2 038

=B A
PR

(LB ks

filz 382 DFEE»H Y, FESH 12 L EERT
THOHERTL d L) de 12F 51680 EEEE
FHHI S H & % - 72 (NAGAO and TAKAHASHI
1963, TAKAHASHI, KiNOsHITa and TAKEDA 1968
) FRXE b, I R ABRMRIC
B 2 &EFIconwTheYamesnTws, EE
ZERINHOBREEETIE2VT, £¥HEEE
mfmﬁﬁw%ﬁfwﬂﬁmﬁm*%%é%Né
FIZKBERB O THEERIC L 2HIZTEE®
E%tfé%%%??mfwé

SO ESETHMLTEE LT T ORNE BT
Th 5 BEENMEY (LITaEM i) 20T
BETRIECT e > 2HE2HRET 5, AER
PRTT ALY, M T, s %R
NERERZHERL T, i v i
HREBIENE 2 RER, fifx B, 4> FH

Table. 1.

SHET i TEE
| LIXE —

Slender dwarf % B3 ) T & - 72 BTN
AEEHR, ORI L, £ LETR¥EE
R TOEBIIE 2 DEE % B b - 72, GLAT
KA G e, A IRt A T
DEERT B, EEFACHB e e, T
WG, G B, NUHEMACZRIC O, S
HEHL BT 2,

REMBHRU G ®

HERRHE F b nfF & IR L 7204 Table
1Thb, TEEMIZ, Lo &bl »bREmE
Br L TREENTE), BIZTOEMLES D
IENTY 3 3FEDEEGELTIC & 2EERNTH

5 (BB - &151943, 1946), EMNEE oy
SR, IR L ENEERES (BT W
WA E R B R S LR AR R 7R S (35

List of tillering dwarf types used in the crossing experiments

Type

Stock. No.

Sources

Bunketsu-waito

A—12, H-52, H—-

Mutants found in
Hokkaido. Univ.

55

Kamikawa-bunwai N-57, H—147 Mutants found in

Kamikawa Agr. Exp. Station
Toyohikari-bunwai N—-70 Mutants found from

var. “Toyohikari” in

Bibai Agr. Exp. Station.
Slender dwarf I-71 Introduction from Nat. Inst.

Agr. Sci. (Hiratsuka)
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Fig. 1.

Four kinds of tillering dwarf types.

Left to rigtht: Bunkestu-waito, Slender
dwarf, Kamikawa-bunwai and
Toyohikari-bunwai.
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Table 2. F, segregation modes in crosses between
different tillering dwarf types

o I tillering Goodness of fit
Combination Normal Total
dwarf 2 d £ p
H—-147"Kamikawa bunwai” 0. 66 47 113
X
N-—-70 “Toyohikari bunwai” C. 63.56 49.44 113.00 0.21 1 0.5-0.7
(9:7)
H—-52 “Bunketsu-waito” 0. 302 143 445
X
N—-57 “Kamikawa-bunwai” C. 312.89 132.11 445.00 1.28 1 0.2-0.3
(45:19)
H—-52 “Bunketsu-waito” 0. 446 165 611
X
N—-70 “Toyohikari-bunwai” C. 42961 181.39 611.00 2.11 1 0.1-0.2
(45:19) )
H—55 “Bunketsu-waito” 0. 300 135 435
X
N—70 “Toyohikai-bunwai” C. 305.86 129.14 435.00 0.38 1 0.3-0.5
(45:19)
i
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ds,dg,ds
Bunketsu
waito

3:1,15:1,63:1

d1g

Kamikawa
bunwai

dis

Toyohikari
bunwai

Fig. 2. Genetic relations among the three
kinds of tillering dwarf types.

Table 3. Spikelet ferility in the F; of the
cross combinations between I—
71 Slender dwarf and Japonica

b. A Fi@Slender dwarfIZfi¥ 2 FZFRE testers
4 > FH§ I —71 Slender dwarf (2l 7 £ % 4 Spikelet
- i Combination £ p.l. o
BT 557 BEDEURT, bW 2R NRHHR ertility (%)
2ET 5, [ —TIREHENPA -5 RERUN-— -71 A_5
57 EMAERY N—70 848y, #h+hn Slender dwarfxX Akamuro 4.0
ThEa e, Frid AR T H 2 2 I-71 N-57
- . ! i;‘&# s " Slender dwarfx Kamikawa-bunwai 3.6
TRt %7 L, Table 3 IZRFM< &b T >
o ] . , 1-71 N—70
IR o2z, Py~ TIERR L Slender dwarfx Toyohikari-bunwai 9.5
20, R, TREEN  7BROGE» A LR
Table 4. F, segregation modes in crossesn between I—-71
Slender dwarf and Japonica testers
. " tillering Goodness of fit
Combination Normal Total
dwarf 7 d f p
I—71%Slender dwarf” 0. 40 9 49
X
A—5 “Akamuro” C. 36.75 12.25 49 .00 1.15 1 0.2-0.3
(3:1)
I —71“Slender dwarf” 0. 320 286 606
X
N —57"Kamikawa-bunwai” C. 340.88 265.13 606 . 01 2.92 1 0.05-0.1
9:7
I—71"Slender dwarf” 0. 101 93 194
X
N-—70"Toyohikari-bunwai” C. 109.13 84.88 194 .01 1.38 1 0.2-0.3
9:7)
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Table 5. Linkage relation between 4, (kamikawa-bunwai) and lop,
(lopped leaf) in repulsion phase.
Cross: F1—106 lopped leaf x N—57 Kamikawa-bunwai Fz"
Phenotype Normal lop-leaf dwarf lop-leaf
yp p dwarf
Total
Genotype + + + lop, do + dyy lop,
Obs 286 122 122 14 544
Cal. (R. C. V.=32.1%) 286.01 12199 121.99 14.01 544.00
Recombination ralue=32.1%, x*=000001, d.{f.=3, P=0.99-1.00.
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Table 6. List of genes responsible for dwarf types
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G ) Segregation
ene Name of dwarf Description ratios Gene Reference
symbol (N. vs. dwarf) locus
d “daikoku” one third of normal
height, showing short ) 3)
thick stiff leaves and 3:1 VI 18 122,24
small round grains
A “ebisu” similar to “daikoku” but " II o0 "
nearly normal grains
A tillering profuse tillering with 3:1
(bunketsu-waito) slender leaves. triple- 15:1 II 25 | 20, 22, 24
recessive dwarf 63:1
d, ” ” ” 1 0 ”
% n " " X 43 n
A lop-leaved sinuous panicle neck
(ebisumochi) and leaves with lopped 3:1 IV 0 21, 22, 24
blades
& cleistgamous similar to “daikoku”
(heiei-daikoku) but taller height, 3:1 1V 39% | 23, 24
cleistgamous glumes from d;
A “nohrin-28 wai” semi-dwarf. with 3:1 XI 44 24
round minute grains
dy “sinatoh-waisei” semi-dwarf with normal ” I 75 1 25
grains
o tillering similar to “bunketsu- " XI 32% «®
(kamikawa-bunwai) waito” from lop,
dy “shinkane-aikoku” similar to “nohrin-28 wai” " I 160 § 9,631
bz “yukara-waisei” about 15cm shorter than " 30
“yukara”, lodging
resistance
s short grained stout panicle axis and " 30
short round grains
s small grained equivalent with d, " 30
dls tillering ” *
(toyohikari-bunwai) equivalent with dig




46

Gen o Segregation
© Name of dwarf Description ratios Gene Reference
symbol (N. vs. dwarf) locus
V| tillering similar to “bunketsu- 3: 1 I 31| 816, 31
(dyp) (kikei-banshinriki) waito
di, slender similar to “bunketsu- " *
waito”
dis “hosetsu-waisei” about 15cm height with " *
stout dark green leaves but
having nearly normal
grains ; responsive to
gibberellin
dye “kamikawa-waisei” short culms and dense " *
panicles, with undulate
‘rachis
dag “hayayuki-waisei” open tillers and sinuous " XII 17% *
culms. and rachis from Hg
dyy “*aomorimochi-14 short culms and panicles " I 8% *
wai” with narrow leaves from wx
dys “jokei-6549 wai” semi-dwarf with short " *
grains
dyy “AH-7" slender culms with " *
normal grains
dy, “m—7" slender and sinuous " *
culms with short
grains
dys “kotake-tamanishiki” | short culms and panicles; " IIor VII | 17,19, 31
(d,) responsive to gibberellin
dos “7237” of Jodon’s about two thirds of " 111 37% 5
7)) marker normal type from A
yr tillering similar to “bunketsu- " VIII 13 | 17, 26, 31
(d,) (bunketsu-to) waito”
g long stemmed simlar to “daikoku” ” VIII 18 17, 26, 31
(d.) (chokei-daikoku) but long culms
e short uppermost noticeable shortening of " X 14% 26
(di_y) internode uppermost internodes from bl
d “waisei-shi . twisted flag leaf and short
(dao) waisei-shirasasa panicle with small, " X 101 17, 26, 31

round, glabrous grains
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Gene . Segregation Gene
Name of dwarf Description ratios Reference
symbol (N. vs. dwarf) | locus
sy “taichung— 155— about 70cm height with 3:1 I 131 | 32
irradiated” narrow and dark green

leaves

dsz “M-—-9” weak spreading tillers " X 15% 7

(di2) with nearly normal grains from dj,

dy “bonsai-toh,, many tillers with narrow " 10, 17
and rolled leaves

dyy “tankan-shirasasa” shortening of lower inter- » 17, 31
nodes, partly sheathed
panicle and sinuous neck

dys “tanginbozu” semi-dwarf deficient of " 15, 28
gibberellin like substances
(responsive to gibberellin)

dys extremely small one fourth of normal " 18
type and complete sterile

dyy short small seed short internodes and " 13
short small grains

dyg crinkling crinkling flag leaf but hav-’ ” 12
ing nearly normal grains

dyg thickset similar to “daikoku” " 11

dyo grassy similar to “bunketsu-waito” " 11

dy intermediate two thrids of normal height " 11
short panicle with short
roundish grains

de liguleless 25cm height with narrow " 6
and dark green leaves

dys profuse tillering similar to “bunketsu-waito” # 3

(dn)

dy “T—43" short, thick, broad, 3:1 3

(d,) erect leaves, and short, 15: 1
thick internodes. any two 54: 10
of the three genes are
necessary for dwarfness

dys " ” ” 3

()
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Gene . Segregation Gene
) Name of dwarf Description ratios : . Reference
symbol (N. vs. dwarf) ocus
dys “T—43 short, thick, broad. 3:1 3
(d.) erect leaves, and short 15:1
thick internodes. any two 54:10
of the three genes are
necessary for dwarfness
d. “"Taichung Native 17 nitrogen responsive dwarf 3: 1 2,27
(B variety in Taiwan.
} ) o
dis “T —436" short statured with rela- 9:6:1 27
(su-T) tively broad and coarse
leaves.
s “reimei” short culms and lodgirtg normal 4
resistant variety. curve
incomplete dominance. .
dso “fukei No. 71" extreme straw-stiffness 3:1 4
and lodging resistance.

(1) Parenthesis means the gene symbol which was used in the original paper.

(2) Letter subscripts are used for complementary genes, numeral subscripts for genes having similar
effects and also for polymeric genes (general rule).

(3) Linkage group and position from the basic gene.

(4) A segregation ratio of normal: moderate dwarf: extremely dwarf obtaind in F, when crossed
with “Taiching Native 1) indicating that d,q (su-7) acts as a suppressor for height and results in
extremely dwarf in the combination with the gene d,, (t)

(5) A single gene with incomplete dominance was analyzed by the partitioning method.

(6) = data obtained by present authors.

(7) A dominant dwarf was reported only by Sugimoto (1923) though it was not listed in this table.
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Genic identification on the forms of
the “tillering” dwarf rice

—— Genetical studies on rice plant, LIX —

Man-emon TakaHASHI and Toshiro KINOSHITA

{Plant Breeding Institute, Faculty of Agriculture
Hokkaiido University, Sapporo, Japan)

Summary

Genetic relations among the three kinds of tillering dwarf mutants, * Bunketsu-waito,’
‘Kamikawa-bunwai’ and ‘Toyohikari-bunwai’ which were found in Hokkaido were examined
by the crossing experiment method.

Three mutants exhibited a common feature characterized by profuse slender tillers many
of which produce small panicles and neary normal seeds (Fig. 1). Bunketsu-waito showed
F, ratios of 3:1, 15:1 or 63:1 for normal and dwarf when crossed with normal type, while
Kamikawa-bunwai and Toyohikari bunwai showed a single gene ratio, 3:1 in all of the
cross combinations. I, hybrids from the cross combinations between any two of the three
types, were normal and the F,s were segregated into two classes, normal and tillering dwarf.
A complementary action of the genes was confirmed giving ratios of 9 normal : 7 dwarf or
45 normal : 19 dwarf which is expected from a combination of a duplicate gene ratio (15:1)
and a single gene. ratio, (3 : 1) (Fig. 2).

*Slender dwarf’was introduced from the National Institute of Agriculture Science in Hi-
ratsuka as one of the Indica type genetic stocks. A single recessive gene, di; was respon-
sible for the profuse tillering dwarf of “slender dwarf’. The gene, d;; was in independent
relation with &, and d,s, and showed a complementary ratio of 9 normal and 7 dwarf in
F,s (Table 4). In addition, a linkage relation was confirmed between d,, and lop, (lopped
leaf) with a recombination value of 32.1%; in the repulsion phase. The gene for * Toyohi-
kari-bunwai’ d,;, was identical with the gene d¢ for ' Kikei-banshinriki’ in spite of being
mutants from a different source.

The authors tabulated the nature and inheritance modes of 50 dwarf genes for refer-
ence of the genetical studies (Table 6).

As shown in the table, it was demonstrated that the genes, d; and d,; were identical
with the genes d,, and d; respectively, by the crossing experiments in progress. In such
a case, either of both genes will be replaced by a new gene which will be analysed from mu-
tants found in the future.



