HOKKAIDO UNIVERSITY

Title WORBERVCEEDEGFENRME : WMORXMICETHME BEXXXIR
Author (s) AT, 8BR; KINOSHITA, Toshiro; /=48, BHAMIEM
Citation bEEAFRPEIAE, 6(3), 364-370
Issue Date 1968
Doc URL https://hdl. handle.net/2115/11770
Type departmental bulletin paper
File Information 6(3) p364-370. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




BoRBERUEBOERBEFHEREE

MoZHCHAT 2 TR

# XXXII "

ATHRE BEEEHN
CEmE R TR ST AERE)

Supplemental report on genes responsible for pubescence
of glumes and leaves in rice plant.
Genetical Studies on Rice Plant, XXXII.

By

Toshiro KINOSHITA and Man-emon TAKAHASHI

(Plant Breeding Institute, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
(Received December 11, 1967)

RORERVEBILHORERVELFEEC X 51F
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b. EERXERE
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>t (3K,
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REEEERZE TS E-44 Pirurutong 1= AAKO
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Table 1. List of genetic stocks in which the characters were
transferred from foreign varieties.
Pubescence )
Stock No. Source Glumes Leaves Estimated genotype
Hia +
H-125 A-12x E-45 shaggy medium pubescent Hg + + I—?Eb
+
H-126 N-45x E-45 do do do
H-127 do do do do
Hia +
H- 90 A-38x E-43 nearly glabrous glabrous + g + +
+ Hib
H- 92 do do do do
H-121 A-13x E-44 do do do
H-122 do do do do
H-164 do do do do
H-115 A-5xE-44 | medium pubescent | (hick lg‘;‘;ei"a“;’r‘; + + Hia Hib
H-120 A-13x E-44 do do do
H-156 do do do do
thick pubescent
H-112 A- 5X E-44 nearly glabrous with short hairs + gl Hla Hib
H-150 A-13x E-44 do do do
H-165 N-45x E-44 do do do

Name of strains:

A-5 Akamuro, A-12 Bunketsu-waito, A-13 Chabo, A-58 Kokushokuto-2, N-45 “multiple
marker”, E-43 Garumbalay, E-44 Pirurutong, E-45 Betong.

Table 2. F, segregation in crosses between the shaggy and
the normal medium pubescent glume types.
Phenotype \ Cross combinations
glumes ‘ Genotype H-25x H-127 { H-126 x H-79 H-84x H-127
shaggy Hg 293 257 290
medium pub. + 98 81 99
Total | | 391 | 338 389
Goodness of fit x2 | 085 ! 0.19 001
(3: 1) P { 0.3-0.5 l 0.7-0.8 0.9-0.95
Table 3. F, segregation in crosses between the glabrous and
the normal medium pubescent leaf blade.
Phenotype Cross combinations
Genotype
floral glumes |  leaves A-96xH-122 | H-75xH-121 | A-5x H-121
medium pub. medium pub. + 282 ‘ 400 212
nearly glabrous | glabrous gl 97 128 61
Total | 379 528 273
Goodness of fit e 0.07 0.16 103
(3:1) P 0.7-0.8 0.5-0.7 0.3-0.5
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Table 4. F, segregation in crosses between the
thick pubescent with long hairs and the
normal medium pubescent leaf blade.

Table 5. F;segregation in crosses between the
thick pubescent with short hairs and the
normal medium pubescent leaf blade.

Phenotype Cross combi. Phenotype Cross combi.
g?félls leaves | CCROYPE [ 1 755 1120 gﬁf;aels leaves | CCMOYPE | 1 395 H_150
gfgi“m fl}grfg) pub. | py E 400 g:fg““m (tl}l(jglg‘) pubo | Hia Hib| 79 (89.0)
medium medium nearly thick pub.
iy b, + Hib 130 S us | (hoe,Pu> gt Hia HIp 34 (297)

- - . . Hia +
Total 530 g:le‘;ilum ;nf{)hum + +a I—jl_lb 77 (69.2)
. . i
Goodness of fit x2 0.06 | Hia +
nearly .
(3:1) P 0.8-0.9 B glabrous glabrous |gf i Ijlb 21 (23.1)
Phenotype - Cross combi. Total 11 -
floral leaves ENOYPE | N _46x H-120
g Goodness of fit x2 2.82
gﬁf‘“m {1}(‘)151;) pub- o H 160 (27:9:21:7) P 0.3-05
medium medium Hla + 134 * Theoretical numbers.
pub. pub. i }—1+-Zb
Total 294 EFEE H-39 o0 FL RREEFLER L), B0
FEEIERBROBEFRE Y T h gl, Hla, HIb R
Goodness of fit 12 0.40 +44 LEHBLEBACHEINARES SEE T
(9:7) r 0.5-0.7 HoEE=27:9:21:7 OHITE (B5F), oKk

LE®EIZE Hla+, ++, B\ +HIb O 3 0BET
BMETRTCAIEXERTDL L2 TIV (BB4K),
d. EEEZREDXERR

E-44 Pirurutong *RI—0OFHE»H+% H-150 &

EFLBIFRFCREYRA ERSBTH - 12,
1. #HERREMOTH

a. BREUXEHRERY

REEMCHET2EET He LESRET o v
BRI H 2 ENE—2DBIROFLTH B, T DEE

Table 6. F, segregation in crosses between the shaggy and
glabrous glume types.
Phenotype Cross combinations
Genotype
floral glumes leaves H-92x H-126 | H-127x H-122 | H-90x H-127
shaggy medium pub. | Hg + 157 (170.6)* 173 (178.3) 269 (264.9)
shaggy glabrous Hg gl 40 ( 42.4) 59 (149.7) 70 ({69.6)
medium pub. medium pub. + + 52 (J42.4) 44 ( 49.7) 67 ( 69.6)
nearly glabrous | glabrous + gl 35 { 28.6) 28 ( 26.3) 40 ( 41.9)
Total 284 304 446
x2 4.83 2.66 0.25
Goodness of fit
P 0.1-0.2 0.3-0.5 0.95-0.98
Recombination value 36.5% 41.2% 38.7%

* Theoretical numbers by each recombination value.
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FARB DT, F O TRER T » Tahic, FiILE
BEH LD, F TRERORMDE T, EERZHTH
T3 LERCBOERMCEEYLTCEL, LdE
FEARL L CADHHAHbN, G4 00BN GHL
e DI EMB, Hg & gl (XBAG ISR BRIC
Wehz 3, Lanl, 204 BoHEHEEIFRETN
WMT L5 I HEEL TV AEEITHEL, F6FTR
TN 36.5~41.2 % DBIRMHAFHEE S hiz,

b. BREMXBEEELER

H-125 (RARER) x H-115 (REER) OO Fr ik
BENRL, LWAEELRBESBEEDOH TH -7, Fa
WHEEOH, i B, E¥HMo4AMcsEi i, Fo O
THEYL Hy BET-REBCHETIAREETFO—
(Hia) BRI S 2 B8 it shs 9:3:3:1
iz EA L (7%,

Table 7. F;segregation in a cross between the

shaggy glume type and the thick pubes-
cent leaf blade with long hairs.

Phenotype G Cross combi.
enotype |[—————
gomly | 1eaves H-125% H-115
thick pub.
shaggy (long) Hg Hla HIb| 307 (303.7)*
shaggy | TedUm lpg & min 97 (013)
medium | thick pub.
b, loss) + Hia Hib| 100 (1013)
medium | medium .
pab. iy + o+ Hb| 36 (337)
Total 540
Goodness of fit X2 0.38
9:3:3:1) i 0.9-0.95

|
i

* Theoretical numbers.

c. EEEXBEETER

MEORERZHC L, EEEEEROEEFEIZ
gl Hla, HIb THBHZ ENIcLhdbhiiz, - TEE
B EEESEEROTHTIY, BEEFERPETLC
LR R RS, H-122 (BER) X H-120 (BEER) 7
BRMARLIEA, £D Fp iChu0Ti, REER
SR EEEEAR  IEFE EEN:3:3: 1ok
£ U1, s, EBERET of ERCHESTE Hi
R Hib BT & 3B OBERCH 5 (FE8FHK),

d. BRERXREERER
HEEFEHIBEYRE, #- T, g/ BEFXH TS

Table 8.

F, segregation in a cross between the

thick pubescent leaf blade with long hairs
and glabrous leaf blade.

Phenotype Cross combi.
gfli\.(\)éfés leaves Genowype H-122x H-120
medium | thick pub-| 4 Hia Hib| 237 (205"
s {Shggl;ﬂpub- ol Hia Hib| 62 ( 765)
;fﬁi. um ;’:fgi“m + + Hb| 80 (765
D i | glabrous gl + Hlb| 20 (255)

Total 408
Goodness of fit x2 363
(9:3:3:1) P 03-0.5

* Theoretical numbers.

Table 9.

F, segregations in crosses between

the thick pubescent leaf blade with short
hairs and the glabrous leaf blade.

Phenotype G Cross combi.
enotype ——————————
el | leaves H-121 X H-112
nearly thick pub.
glabrous | (short) gl Hla Hlb 200
;T:gg’ us glabrous | gl + Hb 62
Total 262
Goodness of fit x 0.25
(3:1) P 0.5-0.7
Phenotype Cross combi.
foral Genotype |————
glumes leaves H-164xX H-165
nearly thick pub.
glabrous | (short) gl Hia Hib 212
neatly labrous ) I-:Tfa i 171
glabrous | & & + Hib
Total | 443
Goodness of fit l X2 472
9:7 i P 0.02-0.05
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EAhfeEhd, EBERXEEEFEROTHELTIcS
bif, gl BEFOFEIEL T, HREEZTD Hl
RO HIb OF#OL»RBITTHD, FIRCAHD
NB, EEHXGEEEERO F (MEEEEEE
TRELEL, F TLRBI TN TEER L1005,
EEZCHLTIEERAR LSRN0 2P E UL, £
OFBIIIEE EEN 3:1 OFEFE 9:7 OB/TH
Tohb, TOZLIRHRELT Hia RO HIb D48
Table 10. Linkage relation between gene (f3)

for fine striped seedling and gene (Hla),
in coupling phase.

Phenotype ] | Cross combi.
seedling | leaf hair | CS"°YP® | H_69x H-156
normal (tlh(;fllé) Pub |\ mia Hib| 52 (55)*
medium
normal pub. + + Hib 7(8)
fine stripe (‘lholglg) Pub- | o Hia HIb, 10 ( 8)
. di . .
fine stripe g:fb}“m s+ Hb 15 (13
Total - 84
. X2 1.09
Goodness of fit
N 0.7-0.8
Recombination value ! 21.3%

* Theoretical numbers by the recombination

75 gl BIZTF IS Tebh b & L # BT 5,
II1. 2 4 P8 &%

BENBETFRERETFO— Ang, L BPERICS
b, 8 XII BT 500 Hg RIET L8 XIT Bic
B3 Eabhs (BREAUX 1940, NAGAO and TAKA-
HASHI 1963), ¥ 7o, ERCHT s HWEBEFO—> Hla
(158 VII H#oRERRET f5 SEEERCHD, HE
ffi 245 (T213% TH -1z, LaL Hia BIET LR

O ORETF & OEMBARIRIETH D (H10%K),

o #

BECHTIEBEET L LT Hy (BREH) & W
(ME) D2o4H D, MEEFEIZEMYRIT HM
(T bR TBGRIL), HIA{HE 38.8% & & » THEH
BatRm R b, 7ok, Hg 3, TOBEEE,»S
SEETHARAMAN (1963) & Fg BZF L HLUO LD EE
Abhb, BRI, TOEEREFLLT, Lo ¢
DiEHiz, Hla ROY HiIb (REEBWHERET) "FET
%, gl BIETOATILEE LY, gl » Hia, Hib &
FETLHLWEEENBET D, Hla, Hib DADSE
Hi% +, Hia, HIb OBEFRTIREBEEL LA, It
RBERVERBCHTIIALD4EETY, Beaitil
BHHECBEONDBEFHON A E TICHKEITH
BEAN I LrDBRIL DG 11 EOWL TH 5,
Tisbb, BENGCIEZOEELV AT LD
EhHDIHIE, FREIGEEROTNUARBES D
TTH 5, BEAESACHBAMREY £ 00

value. b F, HErEDL—E L BBIEE L TL AL
Table 11. The hair types of floral glume and leaf blade produced
by gene combinations among Hg, g/, Hla and Hib.
L Phenotype )
Characters glume hair | leaf hair Genotype Genetic stocks
. Hia +
shaggy hairs of ++ + Hg + + + | H-125 H-126, H-127
g + Hib
Hia +
glabrous glume and H-90, H-92, H-121,
- - + g + + ‘ .
leaf blade + Hb H-122, H-164
thick pubescent leaf + + Hia Hilp | H-115 H-120, H-156
blade with long hairs + + o+ a ThR HAmRAY, AT
thick pubescent leaf
Elgde with short — + + gl Hla Hib H-112, H-150, H-165
airs
. . Hia +
thin but shaggy hairs N
+ - Hg gl + + H-167, H-168
of glumes 7
. |
shaggy hairs of e+ + Hg + Hia Hib | H-169, H-170

glume and leaf blade
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WETHE, BE, LROBRTHEDSE S HEEHTH
HDLZOBHE,LE XN TS {JODON 1955), La»
LENEOWL, BEXSRTATEL, EEXETS
CENERNDERDOMBEL LK THETEE LML
iy, S OEIISBOETHRRCE b e
WA, WEMDIL, BEEEAROBETTEN (g, Hla,
Hib) #FIRT 2 b BEOL YR E, BERIRIEE
BT L NREELILAETH D,

i k3

(1) sHEREE BARBDOAE R U COHERA S B AT
~EAZNCEEROBRECHT 2ERBECSE, &
HEY BARMEBOREX#T o Lt VBESEETD
SRR, i EXXVR) TFEL4BOTE
BETFOFEXERZ T L RGEETHEOERREE
L Y N A

(2) HHVELXETIRHEOLTHC L » T, FoC
BERERCEEELAVELHETAHE RETER
Hg, gl) YW RBE - RELH RZTFHN He, Hia,
Hib) %Rl L1,

(3) BMLECEERET gl #HBIHTALHDT
Th, SEEFLEN L EEMOSH/ EDH, hILH
RREF Hla, Hlb DIERZ L b ETEL0THAC &
MERD BT,

4) Hg & gl 3ECREBCEHCBEFTHBH, £
DIEMOH I TH S, BREFEICHLRETH
BAfRIL 7o\ L LRI 36.5~41.2% THEEETH &\
SEBIcBEYN D B, gl 1158 X1 EHHFTETH 55
L Hg &, ZOBIZABLEELZ LR,

6) EECBETIRHEREFD—> Hia 135 VII #
PEROKERECT H L ESEAREY R, HEELHE
BT 215% TH - 120

6) EBERUREOERICOVTHELTRTOHES
¥EETHRETENER S I, CALOEETED
HAHL01, BEEHELTLERTHA S EELD
na,
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Summary

In the previous report (Genetical studies on rice
plant XXV}, it has shown that there exist four kinds
of major genes, Hg, gl, Hla and HIb which are
responsible for an expression and development of
pubescence in floral glumes and leaves. A gene g/
is responsible for glabrous glumes and leaves, and
Hla and HIb are responsible to be complementary in
producing long hairs in leaves, while Hg is considered
as a gene for long hairs on floral glumes. These
four genes were introduced from Indica to Japonica
type and hence several strains were bred true.

In the present report, the mode of inheritance was
re-examined with respect to many types of character
expressions which are supposedly caused by the
combination of the said genes. In addition to this,
some linkage relationships were studied in crosses
between the said strains in which the characters
were transferred.

A couple of the character expressions newly dis-
covered in the present studies and their genic con-
stitutions are as follows:

i) Thin but shaggy hairs of glumes accompanied

by glabrous leaves.

Shaggy hairs grow in limited area around apiculus
but leaves retain glabrous or non-hairy appearance.
This type appeared in F; of the crosses between
shaggy glume and glabrous glume types. The genic
constitution is decided as Hg, g/

it) Shaggy hairs of glumes and leaves

Floral glumes and leaves are covered with shaggy
hairs. This type of character expression appeared in
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F, and F; segregants of the crosses between shaggy
glume type and a type with thick and long pubescent
leaves. The concerning genotype is revealed as Hg,
Hla, Hib.

Under a reducing effect of hair length by g/ gene,
complementary action of Hla and HIb was expressed
as “thick but short pubescent leaves”.

The linkage relation was confirmed between g/ and
Hg genes, however, the recombination values varied

from 365% to 41.2%. One of the complementary
genes (Hla) for thick pubescence links to the gene
(/%) for fine striped seedling, with a recombination
value of about 21.5% in coupling phase.

It is possible to build up strains which posses
diverese grade of hairs in floral glumes and leaves
in different direction, by employing various geno-
types produced by every kind of gene combination
among Hg, g/, Hla and Hib.



