HOKKAIDO UNIVERSITY

Title [BEEE ] RO DERBIBN] KB5TRRETAVALY VRBICSAZHE (3B : HOX
MICBEY 2HF%R. FL XK
Author (s) #7118, %; SHINBASHI, Noboru; AR, {BEB ff
Citation LBEBERFERFEACILE, 9(2), 201-207
Issue Date 1975-02-15
Doc URL https://hdl. handle.net/2115/11871
Type departmental bulletin paper

File Information

9(2)_p201-207. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




FEEEM ) RO TR 8 wBIE T 58 ET 2

SRV YRME S X B W

(¥ )

— MDA MBI T D FGE, & LI &K* —

¥ B

g KT ®E -

= 1 S A P

(LEERFEEHEYBTEERE)
(FEF0 49 429 A 13 H % H)

Gibberellin metabolism affected by the causal genes for
‘Hosetsu-dwarf’ and ‘Tanginbozu-dwarf’
(Preliminaly report)

— Genetical studies on rice plant, LXIII —
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Table 1.

List of strains used in the

gibberellin Az treatment

a) Dwarf types

Stock No. Name Genotype
A-12 Bunketsu-waito dadyds
A-23 Daikoku dy
A-26 Ebisu ds
A-28 Ebisu-mochi ds
M- 5 Nohrin-8-irradiated dwarf *
M-6 do *
M- 7 do dy
M- 8 do *
M- 9 do *
M-13 do *
M-15 do dys
M-17 do di
M-43 Hayéyuki-irradiated dwarf dy
M-44 do d;
M-48 do d
N- 2 Ohgimochi dody
N- 5 Daikoku-ebisumochi dyds
N-7 Cleistogamous dr
N-45 Multiple marker ds
N-46 do dg
N-49 Matsusaka-waisei *
N-56 Kamikawa-waisei dig
N-57 Kamikawa-bunwai dyp
N-60 Shinatoh-waisei dy
N-61 Jokei-6549-waisei day
N-62 Yukara-waisei dip
N-70 Toyohikari-bunwai dy5
N-71 Hosetsu-dwarf dys
N-75 Daikoku-4 *
N-77 Tanginbozu-dwarf dss

*: unknown genotype

b) Normal types

Stock No. Name
A- 1 Akage
A- 2 Akaine
A- 5 Akamuro
A- 28 Eiko

Stock No. Name
A-35 Hashiribozu
A- 50 Ishikarishiroke
A- 67 Kyowa
A-83 Nohrin-20
A-125 Shinsetsu
A-126 Toyohikari
A-127 Tomoemasari
A-128 Yukimochi
A-129 Sakaemochi
A-130 Shirayuki
A-134 Yukara
A-137 Hosetsu-A
A-138 Hayayuki
D- 46 Ginbozu
HO-15 Sekitori
HO-21 Omachi
HO-30 Shinriki
I-64 Nohrin-8
M- 33 A-5-irradiated
M- 34 do
M- 35 do
N- 9 Hokkai-87
N-21 Minamimochi
N- 27 Tomoenishiki
N- 54 Megrosakae

Tamanishiki
Nohrin-28

YT 3 Ehit ek, BRI EWOE Y B e pH 2.0 10 E
L, Bl 7 v CHEME L, BbhicH#R 7
WM HEKTREE Y — # & mz THAK L, BETCEEL
tDB, ChEVEDOT & b VLB XE, _—rt—7
vuw b7 374 —RCREELL, EHILEE No.50 (20
X40cm) THH, THITA Y Fa)~n/28% 7
= 7KK 10:1:1 v/v/v) DBETCERHECI D 30cm
BRSEL, ERIERER10ET3h, £450% 7 ¢
b T, BREXREOB05ml DEFRK LM T
EAYEREEE = F L S EOBHIKE Lic, MERPUL 8
B RO TESSFERE] THD, ThbDEEFET
T, RO Y <L Y Y BYEERDEECDH
foo Tid, WRHED GA; BECH T 5 RIGHBE1D

GAs M SRR, '



FRERT R [8TRE] RO TERYIZEE ] wlET2RBETAY v »RPc 52 288 F#H 203

(05 1g/05 mb) DETAT~Tze NI 55 2 Flh

R B &R DMERITET, W0 2 TR A R BK 0 4 h T

L BEOEHECCESBRED AL U VRIE U, 100 %3 CAAlin b » TR Ui &FEEORISHE
O RN O IEE TR 61 BT g€ GAs LE OPEEEFY Table 2 O <, BIERHTIL BE R |

N-77 e

s Sy

gth of the second leaf sheath (em)

Length of the second leaf sheath (cm)

i / A-13T : ar % \D—AG
7
— /
¢ — f"f//l
2 / 2t }/
/
7 e gt
g
0 1 1 1 1 W 0i—, L 1 [l 1 11
0,001 0.01 0.1 1 10 0.001 0.01 0.1 f 10
Concentration of GA3 (pg/0.5mé) Concentration of GA3 {pg/05mé)
Fig. 1. Elongation of the 2nd leaf sheath caused Fig. 3. Elongation of the 2nd leaf sheath caused
g ) g .
by the treatment of gibberellin Az (GAj) by the treatment of gibberellin A; (GAj)
in N-71 ‘Hosetsu-dwarf’ and the original in N-77 ‘Tanginbozu-dwarf’ and the origi-
variety, A-137 ‘Hosetsu-A’. nal variety, D-46 ‘Ginbozu’.

Fig. 2. Effect of GA; on the elongation of seedl- Fig. 4. Effect of GA3 on the elongation of seedl-

ings in ‘Hosetsu-dwarf’. A: ‘Hosetsu-A’, ings in “Tanginbozu-dwarf’. A: ‘Ginbozu’,
B: ‘Hosetsu-dwarf’ treated with GAjz (0.03 B: ‘Tanginbozu-dwarf’ treated with GA;
#e/0.5md), C: ‘Hosetsu-dwarf’ (no trea- (0.03 ng/0.5 m¥), C: Tanginbozu-dwarf’ (no

tment). treatment).
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Frequency distribution of the gibber-
ellin response values calculated from
elongation of the 2nd leaf sheath
caused by gibberellin Aj; treatment

Table 2.

(0.5 p#g/0.5 m&)

Range of the )

response value* Dwarf Normal  Total
100-149 11 4 15
150-199 9 10 19
200-249 6 13 19
250-300 2 4 6
500-700 2%k 0 2

note: *; The response values were given by
(treatment/control) X 100.
**: ‘Hosetsu-dwarf” and ‘Tanginbozu-
dwarf’.
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Fig. 5. Histogram showing gibberellin-like
activity of acidic ethyl acetate frac-
tion from 100 g fresh weight of C-
19 ‘Daikoku-chogoei’. -For the bioas-
say, seedlings of N-77 ‘Tanginbozu-
dwarf’ were used. Dotted lines
mean the 5% level confidence limits
for the water control.
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Fig. 6. Histograms showing gibberellin-like

activity of acidic ethyl acetate frac-
tion from 100 g fresh weight of N-71
‘Hosetsu-dwarf’. For the bioassay,
seedlings of N~71 ‘Hosetsu-dwarf’ and
N-77 “Tanginbozu-dwarf’ were used.
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Fig. 7. Histograms showing gibberellin-like
activity of acidic ethyl acetate frac-

tion from 100 g fresh weight of N-77
“Tanginbozu-dwarf’. For the bioassay,

" seedlings of N-71 ‘Hosetsu-dwarf’ and

N-77 ‘Tanginbozu-dwarf’ were used.
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Table 3. Amounts of gibberellin-like sub-
stances in the extracts obtained
from three strains

. C-19 N-71 N-77
filt‘ri;ntsra%fiil Daikoku- Hosetsu- Tanginbozu-
chogoel dwarf dwarf
Strains  N-71 — 0.00 0.00
used for
bioassay N-77 0.16 0.02 0.00
note: Respective values were expressed with

rg gibberellin Az equivalent per 100 g
fresh weight.
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Table 4. Combined segregation of dwarf genes in F, of the crossing
between N-77 ‘Tanginbozu-dwarf’ and N-71 ‘Hosetsu-dwarf’
Phenotype Normal Tanginbozu Hosetsu-dwarf . Goodness for independent
: Tota
Genotype ++ +-das dyg+, dysdss %2 d.f. P
Obs. 229 58 101 388
3.68 2 1-2
Cal. (9:3:4) 218.25 72.75 97.00 388.00

Two kinds of gibberellin responsive dwarf mutants, ‘Hosetsu-
dwarf’ {middle), “Tanginbozn-dwarf’ (right) and the double dwarf
types produced by the crossing between them (left).
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Fig. 9. Elongaton of the 2nd leaf sheath
caused by the treatment of gibberel-
lin A3 (GAj;) in N-71 ‘Hosetsu-dwarf’
N-77 ‘Tanginbozu-dwarf’ and F1-26
‘Kotaketamanishiki-dwarf’,

(after MIZUTANI, J.: unpublished)
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Summary

The authors have conducted the investigation on
the relationship between dwarf type and gibberellin
metabolism in rice plant. At present, it is known
that three dwarf type, ‘Hosetsu-dwarf’, ‘Tangin-
bozu-dwarf’ and ‘Kotaketamanishiki-dwarf’ respond
conspicuously to the gibberellin treatment (TAKA-

HASHI & KINOSHITA 1974). In this preliminary

report, the authors examined the response to gib-
berellin Aj; treatment and measured the endogenous
gibberellins of ‘Hosetsu-dwarf’ and ‘Tanginbozu-
dwarf’.

The results obtained are summarized as follows.

1) The response to gibberellin A; was indicated
by the index based on the elongation rate of the
second leaf sheath length in 61 strains of dwarf
and normal types. It is noted that ‘Hosetsu-dwarf’
and ‘Tanginbozu-dwarf’ were significantly different
from other strains, showing 697.1 and 518.1 of the
index.

2) Response curves for diffrent concentrations
of gibberellin A; in ‘Hosetsu-dwarf’ and ‘Tangin-
bozu-dwarf’” were compared with their original
The length
of the second leaf sheath in the dwarf types come

strains, ‘Hosetsu-A’ and ‘Ginbozu’.

to the same length of those of normal types even
in low concentration of gibberellin Aj;.

3) Extracts of acidic ethyl acetate fraction ob-
tained from ‘Daikoku-chogoe?’, ‘Hosetsu-dwarf’ and
‘Tanginbozu-dwarf’ were used for the bioassays by
the use of the seedlings of ‘Hosetsu-dwarf’ and
‘Tanginbozu-dwar{>. A weak gibberellin-like ac-
tivity was detected in ‘“Tanginbozu-dwarf’ seedlings
applied the extract from ‘Hosetsu-dwarf’, while no
activity was indicated when ‘Hosetsu-dwarf’ was
used as a tester plant. In contrast to this, the
extract from ‘Tanginbozu-dwarf’ was inactive for
the seedlings of the both dwarfs.

4) In the F, populations of the crossing between
‘Hosetsu-dwarf’ and ‘Tanginbozu-dwarf’, the gene,
dig (Hosetsu-dwarf) was an independent relation
with the gene, dss (Tanginbozu-dwarf).

5) It is supposed that the gene, dis exerts a de-
pressive effect at a later step of gibberellin meta-
bolism than at the chemical reaction from meva-
lonate to kaurene to which the gene di acts as
a repressive agent.



