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Table 1. Strains used in the experiment

Strain Name Marker gene
N-55 Megurosakae-b Ur
N-53 Mutant Strain (Dn) Dn
H-482 Linkage tester Ix
H-484 do sp
H-488 do Cl
H-490 do ri
Ishikari (Cultivar in Hokkaido)

SCRERERRE (REWRA, BEES 0536001) |2 & RS
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5200, T 4bt, BIfERS0.1~0.2cmk
2.0~3.0cm I2EL 728 2 REIICA TV, JAHE
WRIZSAE Lz, FHEL, AIEOMELMH],
BEOMBE A2 ¥ ¥ 5, NEEHKICBT 55
HORERED, HHEESCHEERLVHEET S,
BB (1962) DX4ric & 5 AL LB ~ A
LIS B EMIC A N FNENT b, BHH
DAEE I, BB OB FREICEN A
LNB1DIC, $HELTH-7 (Table2),

Table 2. Treatments by cold water

Duration of treatment

1TE BN 28Ky F2Ev, W% B
B{ 5118, BREBLUCEHEEZEEKT LICE
U HOWTERARL 72, Table 3 2R L 728858 11 T2
B t, No.2 ~No.5 » 4 FEI:§XT 1EEEE
TCEOERERTH 6, 1EEHEERL Zh
LOBEHEEL T, TRICRTHERE LS,
LRSS = (1 REMEHX 1 REHEAE AT
B+ (2 KREHRES X 2 KBRS A A8
h, 1FEABUCRRFTREE LR LR LS
F v,

XRHBR

Strain Treat. 1 Treat. 2 1. EMBEF CETBROMM
N-55 July 2 —July 7 July 10— July 15 EBICIZ, AHEETRERFROMEL L, Z
N-53 June 30 — July 5 July 10 — July 15 NENDEBMBET AT AR LR ERA
e ;zlye e e fly;f THRLLOT, T, Iib 6 RbC LT R
H1.488 My 2y 7 July12 — July 17 BEOEHEL, EFRONFE L TRAWZA
H-490 Jiy 2—Juy 7 Julyll — July16 PHNDOEEMEERI0E LB RBTRL
Ishikari ~ June?29 — July 4 July 6 — July 11 (Table 4), #Hc & » TERKOBAORFHE
I3 T 5, %3, Plate 112ix, #hFhD
EEHBETE2ETLRHOBOBEELRL 2,
N-55(Ur, HAESH) I, 1, 2:REMEIEL
Table 3. Explanation of panicle characters used in the experiment
Character Explanation
1. No. of spikelets per panicle Panicle of main culm
2. No. of primary branches do
3. No. of secondary branches do
4. No. of spikelets per No. of spikelets setting on primary branches / No. of primary

primary branch
No. of spikelets per

secondary branch

6. Panicle length

Substantial panicle length

8. Length of primary branch

Length of secondary branch

10. No. of branching points

on panicle axis

(“Dansu” in Japanese name)
11. Verticillate index of

primary branches

branches

No. of spikelets setting on secondary branches / No. of
secondary branches

Length from the neck of panicle to the tip of panicle
Length from the lowest branching point on the panicle
axis to the tip of panicle

Total length of primary branches / No. of primary branches
The mean length of secondary branches was measured by
the second lowest primary branch on the panicle axis

This character is different from no. of primary branches
because two or more primary branches develop verticillately
from one point on panicle axis frequently

No. of primary branches / No. of branching points on panicle axis
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Table 4. Panicle characters of the strains, indicated by percentage in comparison with those of “Ishikari”

L HEE K R BRI JR R

E22F

Mean value Strain

Character of N-55 N-53 H-482 H-484 H-488 H-490

“Ishikari” (Ur) (Dn) (ix) (sp) (CH) (i)

1. No. of spikelets per panicle 61.4 280 68 6 42 143 117
2. No. of primary branches 6.3 205 110 123 75 142 140
3. No. of secondary branches 10.8 327 112 56 19 140 159
4. No. of spiklelets? 4.9 73 38 2 101 97 89
5. No. of spikelets? 2.8 129 83 16 41 107 69
6. Panicle length 13.7Cem) 116 62 135 92 108 80
7. Substantial panicle length 13.7(em) 115 62 129 61 108 80
8. Length of primary branch 6.1(em) 127 59 129 74 100 112
9. Length of secondary branch 1.09(em) 283 73 165 49 53 128
10. No. of branching points® 4.9 169 98 114 67 114 57
11. Verticillate index® 1.28 121 113 108 111 124 245

Yper primary branch, ?per cecondary branch, Pon panicle axis, “of primary branches.

KM 5720 1 BERESHEEIC S, 2K
R &Y, N-53(Dn, BRI, BES1, 2
KEMERAEC, 1 KRR & B S I
H-482 (Ix, BFE) i3, 1 REEEH S
247 <, 2 KEHEH L v, H-484 (5P, 5
) 13, T 1 RBHEOBIIC & - TEREL W
DL, 1, 2KEERLE -, 72, 2 KRB
1 RT3 L ( D7y, H-488 (Cl, bk
)13 2 KB ENERY, H-490 (7, BHEBHE)
TERBOOEA L 1 REBRER A EOE L Wi,
EFNFNEFHYTH - 72,

2. BRECRIFTAKLIENE

Bk 2 FEDEEHAIC Bl 2% KB DB % R
L, 1REEE 20oBRERTHL 1, 2
REAER, 1, 2 KBMEEEELH 5 FHY,
Z0HICMZT, BE, 1XEERB L2 K
BRNEF 8 E 2 MFiz, M1 %o LT
212 B 3 FHMBEICONT, EAE O FRE%
100 & L -Baoda#icE L, Fig 1D~k
Lz, SRALEE X MER 1 3 L < (34BINEE L LEE 2 o)
FC AR S B A BREICH W 8T 2 47
Lo, ENFNONEBROAEEMLZREL, &
BB ZM L THEMHEZR LA LUTIC, &%
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BER 7 & OIS 1 RBORESS S SETE R b L 72,

(2) N-55 (Ur)

AVER 1 TR, 1, 2 KREuEEdamEhnL, thc,
1 REEAEAE B FEAE A L 7, B 2 T, 1,
2 REHKEAE A SETEE DRAL DIz 1 BAE R4
%, MEX 1TRBERLBO L, 2, 0E
2 DEMEROEEREC, Plate 2 1R L 5 %, B
DI BT 2 ORI A LN, T
i3, MoERBRKTCRALNLL Y 522,

(3) N-53 (Dn)

SLER 1T, 1, 2:KEUEEE 1 KRB
RO & - T 1 RBERE,»HE RIS L
7zo AUEE 2 TUX, TN DOBARREI—REL <,
Bhi, BEREL, 2ABERNHELRID A
Lilz, T, ME2THALLZ2Ky g
Zh 1T o458 2 ko =&/ EC, Plate 3
WKART L) e BEHEEELL, T2bb, 1, 2
REHE S & SIS T XGRILL, B Ap5E
oL Twiz, 2L C, B 1EMA2.4cm 3
L<id3.5em Lkl awic, EHREIZE
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NS . No. of spikelets per panicle.

NB 1 : No. of primary branches.

NB 2 : No. of secondary branches.

SB 1 : No. of spikelets per primary branch.
SB 2 : No. of spikelets per secondary branch.
PL . Panicle length.

LB 1 : Length of primary branch.

LB 2 : Length of secondary branch.

-------- Treatment 1, Treatment 2.

101

SB2 (1) Ishikari

)

R PL ® SB1
SB2
(4) H482 (&) (5) H-484 (sp)
NS NS
96 104

(6) H-488 (C) (7) H-490 (79

Fig.1 Diagramatic representation of the panicle characters in the strains treated by
cold water, shown as percentage in comparison with those of control.
*Significant at 5% level, **at 1% level (between control and treatment).
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(1) H-490 .(»)

MF TR, 1, 2KEHEEB LU KEESE
EFEREORA U, B 2 TlE, 1 kAL
HBRBOBLSDADEETH - 12,

Table 5i2i3, Fig. 1icqRL TWhvWEEKE 1
REEMERAEELZRL /2, B Tid, N-53(Dn) o
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Table 5. No. of branching points on panicle axis and verticillate index of primary branches

when treated by cold water

Control Strain
Character or “Ishikari” N-55 N-53 H-482 H-484 H-488 H-490
treatment (Normal) (Ur) (Dn) (Ix) (sp) ch (7))
No. of branching points Control 4.9 4.8 5.6 3.3 5.6 2.8
on panicle axis Treat. 1 112 67 * 113 118 113 107
Treat. 2 100 90 118 121 104 107
Verticillate index of Control 1.28 1.44 1.38 1.42 1.59 3.14
primary branches Treat. 1 105 115 117 108 96 95 99
Treat. 2 102 m 90 * 111 93 94 96

Control was indicated by the actual mean value, treatment 1 and 2 by percentage in comparison

with the control.

= Significant at 5% level, =** at 1% level, (between control and treatment).

3. BROBRICRIZTAKLENLE
Table 6 iR T £ 512, £ 241 & H-490 LAt
D5RHIT, TNTMELL LA
W NP ODEBPELS &), ZORDBREHIF
AL72, LL, 424 03 EBRETIE,
M2k -THEmLz, £/, AR L 9IS,
N-55 (Ur) & N-53 (Dn) nfiiin#E 212 L -
TwEA L7z, B1ERED FnictE-> TRA L
726

x =

SER S (1940) (3, HEEEMAL ) HEHE T
D2 OREICIRBME (RIBE17C, 6 BE) %
1w, 1REEREORLH HAE 14 HET (DK
2.5cm) I BWTHRLFL (, HFE24 B
(HhEEE 0.2cm) B TH ZDRREEDH 2, H
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720, HRE 14 HENZ SR RE o b Rk
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Table 6. Culm length and internode lengths of the strains when treated by cold water

Control

Strain or Culm Internode length(cm)
treatment length{cm) 1st 2nd 3rd 4th 5th
“Ishikari” Control 58.9 20.6 16.8 12.4 7.8 1.30
(Normal) Treat. 1 61.2 22.8 17.8 13.2 6.8 0.61
Treat. 2 61.6 20.3 17.2 15.4* 8.1 0.76
N-55 Control 87.3 31.6 26.4 22.9 6.6 —
(Ur) Treat. 1 83.9 28.6"*  25.6 22.6 7.3 —
Treat. 2 80.2" 27.7** 25.8 21.0 6.5 —
N-53 Control 53.7 17.4 18.3 12.8 4.3 —
(Dn) Treat. 1 53.3 16.4 17.2 14.6 5.0 0.23
Treat. 2 45.1° 10.9* 15.9" 12.7 4.5 0.44
H-482 Control 60.5 24.7 20.8 11.3 4.4 —
(x) Treat. 1 57.1% 23.6 20.4 g.2** 3.9 -
Treat. 2 60.4 24.5 20.2 11.4 3.8 0.21
H-484 Control 72.5 19.3 18.9 19.3 12.4 2.10
(sp) Treat. 1 72.7 20.4 20.4 19.4 10.2 2.26
Treat. 2 64.2%* 17.9 18.4 18.9 7.9* 1.15
H-488 Control 81.5 29.8 23.0 18.7 10.1 —
(@) Treat. 1 76.3* 26.4* 22.7 18.6 7.9 0.36
Treat. 2 79.8 27.3 22.1 18.8 11.0 0.71
H-490 Control 73.8 27.0 22.6 17.0 6.9 -
(i) Treat. 1 75.9 28.0 23.0 17.8 7.5 —
Treat. 2 75.1 25.6 22.7 17.8 8.8 0.41

= Significant at 5% level,

H 5D TCRIEDHELZITRTVWE L, £
7z, B (1943) 1%, HKHNR LAV (B 13.5°C,
K 11.0°C, 10 BRDIC & 2 1 BEEK OB
HiAE 33~26 Hie 18~14 HEj 2 BEfic EE ©
HY, ZOREIIHM L ERDOGILL L RICRE
DRI BT 2%EBEECH L LT wsb,
7z, K- AEP (1966) & AE-EK (1973) i3,
IR L - CAEORE /I ENRET LI &
FEEL, FnLiRNERLT IRV CiEEDS
BlcEET 2 e#ELR, ok Hiz, &R,
FoOBEERICEWC, 1) BES L UsEiRoS

x at 1% level (between control and treatment).
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13, M 22k ->TRERL, 2 XEBHERIED
LT, 5B (1940) A% - FK (1973) DER
E—BL e, ME 1B LU 2 TH 1T
Budigb 2R e o 72, MBEOPEHGZIIITE
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Plete1. Panicles of “Ishikari” (normal), H
-482(/x), H-337(Cl), N-55(Ur), N
-53(Dn), H-490(ri) and H-484(sp),
from left to right.

Plate 2. Degeneration of spikelets on the
upper part of panicle, induced by
treatment 2 in N-55(U7).

Left . treatment, right : control.

Ocm (JLE2) 7 2REAORFRHIC, ZFE
AKILE (16°C, 5 HE) 217% - 7. ERHFIC BT
LR AMENEL, UTOL I ICEHE NG,

A7) QEER) | ME 1I2BWT 1 RBRER
HEEL, AE2 T3, 1, 2:RKEEER 1 RK
BWEEFRBOBRO A LN,

N-55(Ur) : 8L 2 o) ZEEKH =585, Plate
212 & ) RSSO BN BILA A S
ni,

N-53 (Dn) @ WRIZ BT, 1, 2 RAES &
1 KRB E BN & 5 1 FEIEB DR
THELL, BREL, 2ABERINLE2ICE
WA L 7z, EE 20203, ERBOEIEIAE

Plate 3. Degeneration of spikelets on the

panicle of the main culm and the

development of the tiller from the

second node, which was found in

treatment 2 of N-53(Dn).

: Neck of panicle,

: First node,

: Second node,

: Second leaf sheath,

: Panicle developed from the tiller of
the second node.

oo T M

ENCGRIEL T, REEC AR L v B EES A
L/ (Plate 3),

H-482 (&) : WS homETL, 1FEEEEE
2RBAEHAFE L S Lz, o, BAETY
HILO 1A% T ALZ R L, WwkRE Iz L »T%
DIEENTE - 72,
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Influences of Cold Water for the Character Expression of the Six Kinds of
Major Genes Resposible for Panicle Type
* —Genetical studies on rice plant, LXXIX—

Masayuki MURAl, Toshiro KINOSHITA and Man-emon TAKAHASHI

(Plant Breeding Institute, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

Summary

In the previous report, the authers explained the features of the panicle characters related with the
character expression due to the six kinds of major genes on panicle type, namely, Ur (undulate rachis),
Dn (dense panicle), Ix (lax panicle), sp (short panicle), CI! (clustered spikelets) and 7 (verticillate
branches). In this paper, the authors deal with the morphologiclal influences on the said six genes by
the treatment of cold water. The six strains bearing the six kinds of major genes respectively were
chosen among the linkage tester strains kept in plant Breeding Institute, Hokkaido University and used
for the treatment together with the representative of normal panicle type, the cultivar “Ishikari”.
These strains were treated by cold water at the two stages of young panicle, namely, in the length of
0.1~0.2 cm (treatment 1) and the length of 2.0~3.0 cm (treatment 2). The plants for the treatmet
were dipped in cold water which were kept at 16°C during five days.  The results obtained are
summarized as follows.

(1) Ishikari (normal) : No. of primary branches was increased by treatment 1, while treatment 2
shortened length of primary branch and length of secondary branch, and decreased no. of spikelets per
primary branch.

(2) N-55 (Ur) : Degeneration of spikelets on the upper parts of the panicles was induced by
treatment 2 (Plate 2).

(3) N-53 (Dn) : Both treatments affected no. of spikelets per panicle due to decrement of no.
of primary branches, no. of secondary branches and no. of spikelets per primary branch. Treatment 2
also exerted strong action reducing panicle length, length of primary branch and length of secondary
branch. In addition two panicles which possessed no spilkelets by degeneration of spikelets were found
among the nine panicles surveyed in treatment 2.

(4) H-482 (Ix) : No. of spikelets per panicle and no. of secondary branches were remarkably
decreased by both of the treatments. Besides, abnormal spikelets such as lack of palea were observed
frequently in the control and the treatments.

(5) H-484 (sp) : Remarkable decrement of no. of secondary branches was induced by treatment 1.
But the other characters did not indicate noticeable response in either of the treatments.

(6) H-488 (C!) : Length of secondary branch was shortened by treatment 2, influencing the ex-
pressivity of ‘Cluster’ character.

(7) H-490 (77) : Neither treatment 1 nor treatment 2 affected both no. of branching points on
panicle axis and verticillate index of primary branches which were characterized by the gene, 7i.



