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Fig.1. Compact panicle types used in the ex-
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Table 1. List of the varieties and strains used in the experiment

Variety or strain

Plant type or marker gene concerned
with panicle type

Group A.
Akage Panicle weight type
Akamuro do
Nohrin-9go Panicle number type
Eiko do
Uryu Intermediate type
Shiokari Closer to panicle number type
Matsumae do
Ishikari do
Dohoku-22go do

Group B.
A- 32 Furenbozu Ur
N- 55 Megrosakae Ur
H- 85 Marker Uy, d-2
H- 86 do Ur, d-1
H-131 do Ur, ri
H-462 do Dn
H463  do Dn
N- 59 Kairyobozumitsu
H-310 Marker J d-6

HOBICEEEZERA LN - 120, D 6HE

Kz, BREESL S Urg gL 5 Rfte Dn
EL2RMEBMOEL, FRFNOFELEE A
EEPHE & Rt 72 (Fig. 2), Ur BTl g,
—IREWE, —REHEI AR TSRy, o
SEEEEL (ML, —F DnRITl, Hhr
%, BE, —RHEEEIIABLYLLLAESL
72 L DD FERIEE R ZURBREEL O RS KL
EHLlZHpe NIl bk, UrDnizd b
TR TH b N5 DG FHETHE # By
T Dn BN, H=310135: L A Ur D EE
Bzt CTwni, Ur & DnBIR i 8 B
A RAE s A S LB H o, Ur & Dn oyili 3 18)&
ZEFZ O TEH A RERIL 22E-EY ) 2 o'h
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—REEAE I LT RER RS & b L R
BEH D VI RE A TIEL TV 5,
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Fig. 2. Diagramatic representation of panicle
characters in the two kinds of compact
panicle types (Ur and Dn types) and
the normal type, shown as relative in-
dex of those of normal type.
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Table 2. Mean of the characters concerned with panicle
V‘"isrtlf;f] or PL BIL  BIN SN BaN  SN/PL SN/B2  B2%  B2/Bl
Group A. (cm) (cm)
Akage 21.3 9.9 11.3 145.2 21.3 6.82 3.5 50.9 1.96
Akamuro 19.2 8.6 12.6 149.1 23.7 7.77 3.0 47.6 1.89
Nohrin-9go 15.8 7.6 7.0 67.8 10.9 4.29 3.2 51.8 1.58
Eiko 18.1 7.0 11.8 136.9 22.0 7.56 3.1 49 .4 1.88
Uryu 18.6 7.0 9.7 117.2 18.9 6.30 3.1 50.8 1.96
Shiokari 15.4 6.7 11.0 124.2 18.9 8.06 3.3 50.7 1.77
Matsumae 18.3 6.6 11.0 117.0 19.1 6.39 2.8 46 .4 1.74
Ishikari 17.1 7.1 8.4 97.6 16.5 5.71 3.1 51.9 1.99
Dohoku-22go 17.8 7.1 9.9 126.1 21.6 7.08 3.1 51.9 2.20
Mean 18.0 7.5 10.3 120.1 19.2 6.66 3.1 50.2 1.89
Group B.
A- 32 17.8 9.0 9.3 196.4 36.7 11.14 4.6 84.4 4.64
N- 55 17.0 8.1 11.4 251.1 44.1 14.87 5.2 87.9 5.15
H- 85 16.7 8.3 12.7 233.8 47.7 14.25 4.3 85.2 4.25
H- 86 13.0 6.1 9.1 162.0 29.6 12.50 4.6 83.9 4.59
H-131 15.3 9.1 13.8 243.3 56.4 15.95 3.7 86.1 3.66
H-462 10.8 5.4 10.7 96.5 26.5 8.99 2.9 66.5 2.88
H-463 12.5 6.2 8.3 104.1 26.9 8.24 3.4 78.6 3.37
N- 59 20.1 7.8 11.8 176.7 33.3 8.85 3.9 84.4 3.87
H-310 11.9 6.2 12.3 191.8 35.8 15.87 3.5 75.0 3.53
Mean 15.0 7.4 11.0 184.0 37.4 12.30 4.0 81.3 3.99
A-B 3.0 0.1 —0.7 —64.1 —18.2 —5.64 —0.9 —31.1 —2.10
L.SD.1% 1.26 1.03 1.53 42.7 5.54 2.48 0 5.9 0.45
PL=Panicle length, BIL =Length of primary rachis-branches, BIN=Number of primary branches, SN=Number of spikelets per
ane panicle, B2N=Number of secondary branches, SN/PL =Number of spikelets per unit length of panicle (Ear density), SN/B2=
Number of spikelets borne on secondary branches, B2% =Percentage of spikelets borne on secondary branches to toatal numer of
spikelets, B2/Bl=Ratio of number of rachis-braches to seconday branches (Rachis index).
(2) 18R8RAM% RO - EERER  RERE Y LT, BE —

BIEC Ur & DnOfERICIZEN T EZRITIH -
Ty RSN, 22 TINLE—1E
LT, ABEBHE v EHIzB W TRERNHE
BARE IR % B~ 7z,

FEELZE R - S FOFE M TF B2 ERERED
BonrHensreRRL 2 (Fig 3), ABTIE

—FERIE —— RS — TR R T
FhEnS BRI A LN ZOIZRL T, B
HTROLA MR — —kelRE — 2K

HAEEATIC 31T 2HBERE TH ), KB
DL — KR OH 2 B EEZ T 5 2 &
KL EL 5T,

Bk CTREEE S, TnFnizon T
B, RRRUEHOEEMRHOKE X & ORI TH
Bfrtcx Bl L 72 (Table 3), AT Tla R 5 &H0
NDKRESLIEOHEBERL, —fhE R TR
PR L TACEIM & BB A R L 220k L
T, BETIHRLEHFENHUDENTH,
TR RS s o R BRRI A R ET B
BATIIFE—BERNOTELRNT, 132 A CHF
WHELNL -T2, Thbb, U Dnick %
RO TER DK E X L3 & A YLz RS
ENBHRTH -T2,
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Group A

Fig. 3.

Group B

Phenotypic correlation among the five panicle characters in two groups, A

(normal type) and B (compact panicle type).

Table 3. Correlation coefficients between characters of panicle and vegetative organs

Character of panicle
Vegetative organ Ear length No. of spikelets No. of secondary branches

A B A B A B

Plant height .684™* 571 666" .261 .537%* .363*
Culm length .594** 478 .681** .187 .543** .291

Ist internode 671 .562%* .347* .756%* .235 745

n  leaf blade .621** .523** .540™* 564> .535%* .529**

i leaf sheath .820%* 571%* .570%* .642** .463** . 589**
2nd internode .488"* .406* .507** .081 .411* .155
1 leaf blade .736%* .459** .802** .295 .812** 214
n  leaf sheath .813** .313 817** .305 737" .313
3rd internobe .328* 311 .687* —.044 .568"* .136
n  leaf sheath .669** .223 .845** —.017 .791%* .033

* ** . significance at 5% and 1% levels, respectively (degree of freedom=32). Group A and B contain the normal

and the compact panicle types, respectively.

!

A FDOBRIRUREIZEL L BETO—EER
(Table 4) 2 &, BRMEIZFEL Y DEVIEETF &
LT Bp (#=fR), cg (L 7r—H), Pd (=%
> FED) AN AREBRIZH V72 Ur (BB ),
n (RN TS, UL, INHDE
ﬁ%@ﬁm%h#&é@ﬂ%u,wb@é%ﬁ&
LTRSS AT BE (k- BB 1943 %) |
kb, FEHELLN—-59 & H-310 %{ﬁ*”’f”
LB DT,

KL TIIERAOTRIZIRD 5 RE BB
G- DFNERALDL 728, MR LITHETFY
BORLDL Uro DnBIS2 Rz, ZohER
FIDEEMEIZIER BB BT ARBER L) Lk Y
£ - TT, REEDOGROBEZE LR, =
NG ')V)%* D THEART S, 05T
HEOEAIZDWTIE Ury Dn TS 2 705
EAHELLY, MEOHEEILOTIZIZH VI
FOEATR E 72 - T, Bt - B (1969) 25
TR L 2230 <, BRI D T L IS REER A
AR B & BbN s, B d—1 d-2 )RU
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Table 4 List of the genes responsible for panicle and grain forms

Gene - Segregation Gene °
symbol Name Description Tatios Tocus Reference
[A] Panicle type
Bp Bulrush-like Compact panicle resembled to 3:1 VIl 17, 21
panicle the spike of bulrush.
cg cigar shaped pan- compact and cylindrical panicle 3:1 67
icle with small graines. pleiotropic effect
of the dwarf gene (@-48).
Dn-1 Dense (barnyard- Compact panicles resembled to 3:1 VII : 69 21, 43, 48
grass-like) panicle those of Japanese barnyard grass. In-
complete dominant over normal.
Dn-2 Dense panicle Compact panicles with plumper 3:1 28
seed than that of normal type.
FEx Exserted panicle Complete exsertion from the flag 1:2:1 28
leaf. In the recessive condition of
the gene, panicles are enclosed by 49: 3 112 68
the leaf sheath due to a shortened (emarged:tip-
internode below the panicle base emarged:
(Sathi‘type). enclosed)
L1 Lax panicle Sparesely distributed spikelets on 3:1 IV (Ind)® 7
the branches. Lax panicle are also 329 with
used to denote the open and spread Pa
-ing fotms. Lax is dominant over
normal or compact.
Lx-2 " " 3:1 XI (Ind) 62
7.7% with
Lk
Lx-ab i Dominant complementary genes. 9 :7 6
s, )
Ix lax panicle very sparese setting of spikelets. 301 I 16 8, 40, 43, 44
(lax) nder low temperature condition, (9 : 3 : 3 : 1
X Kb) various deformity and complete ab- (Normal:llzlz: 74
“a sence of spikelets are observed. 13)
Pd-abc Pendant paricle Pendant nature of panicle with 27 1 37 XI or XII (Ind)| 63
drooping ear axis. Dominant com- 19.7% with
plementary genes. B
sp short panicle absence of primary branches in the 3:1 VIII: 54 17, 21, 23
lower part of the ear axis.
Spra,b Spreading panicle | Spreadinghabit of primary branches 9:7 39
(E_ZEZ) extending obliquely outward. Domi-
nant complementary genes.
spr spreading panicle " due to 3:1 13
a recessive gene.
[B] Rachis and arrangement of spikelets
Bab Beaded arrange- Dominant complementary genes. 97 X1 or 63
ment X1l (Ind)
Cl Clustered Clumped arranglment on the pri- 3:1 1:95 25, 26, 41,
spikelets mary or secondary branches with 48, 50, 59, 71
2-6 spikelets per cluster. Incomplete 9 7 X1 (Ind) 38, 56, 77
dominance.
45119 31, 55
162 : 94 64
En-Cl Super-clustered High degree of condensation of the 1, 65
(Scl) spikelets branches with 10-30 spikelets per
cluster occasionally as many as 40.
Non-allelic to C!.
ri verticillate rachis arrangement of panicle branches 3:1 X:32 48
as a whorl around the basal node
of the ear axis. 1:2:1 59
Sn-1,2 Sinuous neck Curved and wavy condition in the 15: 1 29
uppermost internode of the culm
below the panicle base. Duplicate




(length. breadth
and thickness)

panying with various pleiotropic ef-
fects to panicle length and other
parts.

1. Gene symbols were adopted with the rules which were recommended by the the working
comittee of FAQ International Rice Comission in December 1959 (2, 78). The original symbols
are mentioned in parenthesis.

2. Linkage group in Indica rice.

3. Chromosome 'C’ is denoted by Iwata et al. (1978).

4. As to the further information of genetics and linkage groups, refer to the key literatures:
2,3,4,15,16,34,38,45,46,47,48,58,72,78.

AT - i - B L BEERICRD 2 8RTFORERH 11
genes.
Ur Undulate rachis Compact panicle characterized by 3:1 VI :0 48, 49
the undulate and well branched
rachises. Incomplete dominant over
normal.
[C] Grain
bk big grain’ big grain is recessive to normal. 3:1 32, 76
(@) mutable in a definite rate from re-
cessive to dominant.
gt long twisted grain tip of lemma and palea are sleightly 3:1 1-16% 12
(spikelet) twisted. long grain with twisted tip. with - 18
Lk-ab Long grain Dominant over short round. Comple- 311 XI (Ind) 38, 62
(Kl o p/ mentary genes.
' 9.7 VI (Ind) 61
3194 with
Lp
Ik long grain wide vs. slender grain 3:1 26
me-1,2 multipe embryos 3:1 51, 27, 36, 60
(poly-embyonic)
15: 1 33
mp multiple pistils 2-7 pistils with 1-4 functional 3.1 9, 37, 42, 53
(poly-caryoptic) ovaries in the spikelet.
Mi Minute grain Very small seed. Incomplete domi- 3:1 VP - 11% ‘5, 28, 35, 75
(Sp) nant over short round. with g-2
Nk-ab.c, Notched kernel A small wedge-shaped depression 13: 3 9
at the middle portion of the abdom- 27 . 37 66
inal side of the brown rice. 229 127 54
nk notched kernel 3:1 1I: 164 43, 72
I-Nk Inhibitor for Inhibitor for the three complemen- 66
notching tary genes. Nk-a, Nk-b, and Nk-c.
Rk-a,b,c Short round grain Short round spikelet is dominant 3:1 59
(Sh) (spikelet) over long or medium size.
(Kr ) D7, 45:19( IV (Ind) : 54
ad 8% with
81 :175 F4 30
vk-1 round grain short round grain with sleightly flat- 301 I :35% 19, 21
tened shape. with Ig
b2 " i 3:1 c? 20
tre triangular shape spikelets and grains appear trian- 3:1 X:0 17, 43
grain (lemma and | gular.
palea)
Un-a,b Uneven grain Tip of palea side of kernel out- 9 17 [:229% 77
grows the tip of lemma side. Dom- with Cl,
inant complementary genes. IV 18%
with g
[D] Quantitative characters
Panicle length 2 or 3 genes are reponsible. Long 11, 29, 69
panicle is dominant or incomplete
to short ones.
Grain shape Controlled by 2 or 3 genes accom- 10, 14, 57, 70
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Fig.4 Mutant forms concerned with panicle and grains : 1. Ur(Undulate 1,)
2. Dn(Dense p.} 3. Ix(lax p.) 4. ex(enclosed p.) 5. Cl(Clustered s.) 6.
ri(verticillate r.) 7. Spr(Spreading p.) 8. sp{(short p.) 9. r&(round k.)
10. #ri(triangular g.) 11. From left to right ; Normal, d— 1(daikoku),
Mi(Minute), d—8(Nohrin 28 wai), d—8 Mi(extremely minute).

BHETF R EINFNED— Iz EH 328
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ERENELQZ LIS LNTEIZK S,
FAERIMERIC DT, BRIAEE Tl ZIRBER
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i E:3

(1) FRB A RO G M ERERE % % A
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Q) TRIUILET BREE LT, —kHEE
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6 hFTRESNTWBEBERURIZE
L5545 BETO—EER R (Table 4, Fig. 4)
ZHERLL 72,
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Character Expression of the Genes Responsible for Compact Panicles

—Genetical studies on rice plant, LXIX—

Toshiro KINOSHITA, Harumi KikucHI and Man-emon TAKAHASHI

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

Summary

Morphological features of the compact panicle types which are caused by the gene or genes concerned
with panicle characters and dwarfness, were investigated by running a comparison against those of normal
types chosen from new and old varieties cultivated in Hokkaido. The results obtained are summarized as
follows:

(1) Astothe common nature of compact panicle types, it has been mentioned that the number of
secondary branches and the percentage of spikelets in the secondary branches increase remarkably with-
out an alternation in the number of primary rachis-branches from those of normal types.

(2) It was indicated that the genes, Ur(Undulate rachise) and Dx(Dense panicle) exerts stronger effects
than those of the other genes on the several characters of panicle and that a definite pattern of character
expression exists arising from the effect of both genes.

(3) Correlation coefficients between the panicle characters were examined both in the compact and
normal panicle types. It was noted that a significant correlation was newly found between the length of
the primary rachis-branches and the number of the secondary branches in the compact panicle type.

(4) In the correlation between the number of spikelets per one panicle and the size of plant bodies in the
compact panicle type, there is an indication that the panicle characters are determined independently from
the size of internodes and leaves in the lower parts of the plant.

(5) For the use of genetical studies on the panicle and grain forms, the nature and the inheritance mode
were tabulated as shown in Table 4.



