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Fig. 2. Diagramatic expression of clustering
habit in a panicle
(a) details of clustered spikelets;
(b) branches with clustered spikelets;
(¢) a normal branch
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Fig. 3. Genealogy of materials used in the
present examinations
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Table 1. “Clustering” expressivity in parental
clustered lines and strains

a-% b-%
Cl-1 73.5 49.6
Cl-2 75.3 52.1
Cl-5 78.8 55.3
Cl-6 82.8 62.0
Cl-3 86.2 66.6
Cl-4 86.1 65.6
Cl-7 87.8 69.3

Total 70 plants

L-16 78.3 54.3
L-28 86.7 67.1
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Table 2. “Clustering” expressivity of Fis from
crosses between normal strains and
clustered lines with several degree of

clustering
L No. of
Combination a-% b-% plants
A- 5xCl-1 — — —
Cl-2 55.6 37.0 5
Cl-5 59.0 39.2 11
Cl-6 — — —
Cl-3 — — -
Cl-4 59.9 39.8 8
Cl-7 65.7 426 11
A-58xCl-1 55.1 36.9 12
Cl-2 57.8 38.6 18
Cl-5 57.0 38.2 10
CIl-6 59.8 39.8 2
Cl-3 55.9 36.8 10
Cl4 59.5 40,0 6
Cl-7 57.5 38.7 9
N-44x Cl-1 65.3 43.0 13
Cl-2 65.5 43.8 7
Cl-5 65.6 43.0 5
Cl-6 — — —
Cl-3 71.4 48.0 17
Cl-4 71.9 49.1 11
Cl-7 70.0 46.8 28
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Fig. 4. Dot-diagram for two kinds of “clustering”
expressivity in Fy of which parent is N-44



“clustering” expressivity in

394 LM EAFRPMAURE F6E Hi15
PPy Table 3. Expressivity of clustered spikelets
. ® A-58xCI-1, CI-2, OF- ,Cl 6 in clones from F; plant
a% A A-58XCl-3, Cl~2, CI-7 .
641 ° Clone Panicle Mean
4 A
.A . I 1 544 593 622 564 531 (57.0)
601 o5 2. 620 698 562 564 591 (60.7)
;fA 3. 711 523 567 533 472 (56.2)
s6l- A’ﬁ : 4, 503 543 517 529 655 (568)
o 5. 549 545 556 582 540 (55.0)
e :
s2l- B ) I 1. 538 627 672 396 583 (58.6)
T TR 1 2. 507 554 571 557 636 (564)
. , 3. 537 57.8 514 563 630 (567)
Fig. 5. Dot-diagram for two kinds of “clustering” 4 568 577 569 529 640 (57.7)
expressivity Fy of which parent is A-58 5' 56.4 65.1 48.5 54'2 51'9 (55.6)
A 6. 528 578 59.7 606 548 (57.3)
A
® A-5xCl-1,01-2, CI-5,Cl-6 A “ III 1. 61.5 643 50.0 605 536 (58.8)
681 A A-5x0-3C4C7 2. 59.6 641 541 709 524 (61.0)
a% 3. 578 61,5 467 721 485 (57.6)
A AL
sal- A b 4, 580 6b6 566 514 529 (57.8)
aa 5. 716 522 667 551 6l4 (613)
.’ 6. 632 588 593 532 686 (60.2)
sor % 7. 583 652 716 625 613 (64.2)
ws® 8. 634 524 549 618 647 (59.7)
i e
561 o
o* Variance Analysis
s2r . . ‘ , | Source d.f. S.S. M.S. F
30 % 38 a7 6 50 b%
Fig. 6. Dot-diagram for two kinds of “clustering” I Total 24 253.33
expressivity in F; of which parent is A-5 Bn. Plant 4 2832 7080 0629
Whn. Plant 20 22501 11.251
2% II Total 29 304.75
8ol g Bn. Plant 5 - 5,57 1.110  0.089
@?M ‘Whn. Plant 24 225.01 12.470
@‘ﬁ&A 11T Total 39 537.83
a4 Bn. Plant 7 6481 9.259  0.626
i oot Wn. Plant 32 47302 14782
Nl e b MRS <, BIRC L B S UL b
s ﬁf O A-58 x Cluster foo Ffz N-dd i@ C1-3, -4 RO -7 % Lo Fy
o —
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s0f- OFRBE a B b oA OBFRAEIFRE TR LIz b
DTHDHH, FlFE L b—RENWGTLDBEREED
w0 5 0 5% T LTS B, 59 Rk N-44X CI-T, A-58 X Cl-
Fig. 7. Correlation diagram of two kinds of 7 5L A-BXCl-4 D3 G0 Fy ik e 2 b7
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of (O v .
~34,7. =§7.6+1. X —86.
(3) N-24%CI-7(F)  Y=57.2+1.10(x~78.2) 30 N-44x(l-7
a% | (4) N~44xC-3,4,7.  Y=479+083(x~70.7) (F,)
(5) N~44 xC1-1,2,5,6. Y=434+0.79(x~654) 2
gol () A~SEXCI-3,67  Y=379+071 (x~58.9) 20
(7) A~5xCI-3,4.7.  Y=41.6+0.67(x~63.4)
(8) A~58xC1-1,2,5,6. Y=38.1+0.69(x~56.9)
(9) A=5xCi-1,2,5/6,  Y=37.7+0.57(x-57.3) 10
sl G0 A=8BxCI=T(R)  Y=454+045(x-648)
0 10 20 30 40 50 80 80 90 10 a%
60F
30 A-58xCI~7
5or 20 (R)
40 (8)
0 10 20 30 40 S0 60 /A 8 9 100a%
9
40 50 0 70 80 2 100

Fig. 8. Regression graph of a% on b%
in parental clustered lines, their
Fls and FzS
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AT % & N-44XCL7 D Fy 3 o5
FHEC R\ THROMEEHED LD L b L EGE T4
HLTV%, A-B8XCL-7 & A-5xCl-4 & Fy TILE L
HECOM LT %, RO 2 E45H
EERIcl, BEOBEhEOHIEEMEE LTEL
Tt T B, R, IEFHE AT e EER A7 TA

A-5xCl-4
20 (F2)

o 10 20 30 40 50 60 0 80 90 100 a%

Fig. 9. Frequency diagrams of “clustering”
expressivity in Fy population
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HIG OB B F CHERMRICBIENFEL QB0
SL, N-ddxXCl-7 TIRIEFME LCyEs b oD
PSRRI BRE A L, BLERE R CERIEo I X
FRBLEONEXET 5 LONBEDbhi, BHEOR
KDL N-AXCL-7>A-5XCl-4 TH Y, FHE
DWTHLERTH» 1o, ZhbDRBEBAEIHELT

O [ Homozygous
@& W Heterozygous

Fig. 10.

817 890 nE = 0764
b =054

Result of selection experiment of “clustering”
p g

expressivity by C/ gene and polygenes
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(pseudoclustered spikelets % 721X clustered-like spike-
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B Eky R4 L TEeh - fo, BARM L-
16 DFEIREIC L H<, N-4dxL-16 7 bifd: Lic Fy o
Cl ffko e, L-16 0EREL P &b

B LI TH B,

Ll bkt o B EHIC W TOREH L TH 5
P SRR CIEH R & R O SRR R O AR
WA & ol & OBRRIC DTN B,

N-44 X C1-7 B8 A-58 X CI-7 > Fy &t Fhid
MEGRE, ERIEEHCAIIL, REC L O —kiE
B, W, SHEERIOCHERCELC, miHoE
oL A, BEROESHLE B TULTNTOR
HCE - CHERE e R T bR L O
B A BE23RA DN -T2, LnL F e L

S m g

ook, RO Cl s EEAH
L DM Fy Wl EERS B L
fo Z EVATE T 5 B OB R R
%35, :

A-58X CI-7 B N-44X Cl-7 Ol & P
D Fy FAfBiRs bERET O &0
0 (H), dhifiod o (M) %L OMEG D

I\
(N-44 x CI-7)

(A-58x CI=7)
4

(L) FhFi 10 FEEFoSOH L, &8 F

30 o Fy Rt AL L, A RBPE Gk 10

EREE D BB REA TN TR (F0E), T
3 . 4
reBgRoer A= 40 e g 11,

Too T ORER A-58XCI-T CIir DBEH
0¥, hE=0512, h3=0471, RO hk=
0.568, N-44XxCl-7 Ci¥ h%=0.662, h}=
0.764 B oX hfy=0.544 % 187z, R CLHEE

Result of selection experiment of “pseudoclustering”
expressivity by polygenes

Table 4.

T-test of some characters in F, individuals
assorted into clustered vs. normal

FIZBIF % F BREARC DL T Fy i Length “ng. of D?-ﬁgﬁfw%bngad
H rains S1

BOTIEEEEEORE AR E Uiz, rachises & Y cles plants
. B B2 R W mm) @ B @ 66

\ _hi ;R AL/E? i «i 205 <N~44 Clustered 1,785 214 85 101 79.0 57.5 202

AT B CORIBA LTI Thice T CP7>NmmM 2149 209 104 89 19 — 73
7 N-44xL-16 (Fs) 1 b B5hiz Cl-

l‘mb;) 5 k(L E U(;_) ) f iwe I <A~58 Clustered 1,738 226 78 110 660 447 184
» % SORNEDIhhb RN cr 7) Normal 1932 216 91 102 00 — 71
BOL %#BEOCHL, Thto Fs ki s

BPRRAH T2l 25 B =025 &3 Fach figure stands for mean of Fy plants

DTHB, Fie, C-T(Fy) L 03K L7 Fs

WS b H L 2 otk o, Feic T-tests characters F Value Prob.
CEH AT h2=021 A 87, N-44x C1-7 1) 1456 -
Mo, MEbeic X - T {2) 1.039 N.S.
TIPS Ut 2%, CLSBEEFARs 72 7o s () 1.541 -

i b (4) 1.398 N.S.

BEOEFEE LT BEDENFET S

S LR L RCRS RIS TH B, K A-58xCl-7 (1) 1.217 N.S.
1z A-58 X CI-7 (Fz RO Fs) ©0% Ll Lo Em Lig NS
. i s , 3) 1. N.S.
HAGRS T DLY, HELEERME & 32y

fEp RS BRI L2 2 W oo NS,

TR\ SDASEIRIC 260 D B e Bt BB A X
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Rachises catying 4 grains
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Rachises canying 3 grains
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Rachises cariying
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NORMAL

30 40
CLUSTERED

NORMAL

30 40
CLUSTERED

NORMAL

20

Fig. 12.

30 40
CLUSTERED

Comparison of rachis length between normal and

clustered phenotypic parts in F; of A-58xCl-7

5 & W — R R & BREEC O TR R— O
EELZShT, —REFEROFBE i Ts b O ZE 5
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Bo ZOFD LG 4 REFD T REIER O (B
BRICISEHEIER L &5), IRWT3RL 28 k7e-C
Wh, 4ROBHEIRICEL CHMRCERH DL
CHFRLEIEFE L FER L ORI EL > T 58, 3R
R2ROGETEHL G TR D, EAROREN
AL T\ 5, 2% 0 &% RBLEEO o &
ML DEEREBRILDLELTIVL O THD, £

Pattern 0 20 30 | 16

Di3hs, FRIFEOR AT L O L LTS
{175 (pattern) M5, 25 13 [Xi¥ N-44XCl, A-5xCl
RO A-58 X Cl 3 & Fr it o2& FnaiRmk Licdh
DTHbH, F1iewit 2ZHEOFHCBE i & L
AR & WS LD D,

i1z, UL o s RoLm» b 4 E & To
BER L OBRER, RESELOREC D X WE
RN A 7 B 3T B T Lic, 2 MURRHE ol
st s BN FE T L L v iTeR A
PEPEMBENCHA D L T5LDTHD, LOME,
FAD SRBECTHIUIENLOR X L TOERR, &
FEihf s X ORE OIS L BRI T < IEF R,

20 30 | 0 20 30 40 %

N-44xC1
(F)

Pattern-frequency on location of spikelets in periferal

part of panicles in Fis from crosses, N-44 X Cl, A-5X

Cl and A-58xCl

a@
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Table 5. Expressivity of pseudoclustering
in 3 normal strains used as parent

of crosses

Lines o 8 r
N-44 6-bm 3580 12 0.34
6-9m 3230 8 0.25
6-cm 3796 8 0.21
17-3s 3431 14 0.41
15-1s 4650 31 0.67
A-5 1 4516 6 0.13
2 2606 2 0.08

A-58 7-em 5687 0 0

7-dm 5231 0 0

7-am 4963 0 0

7-bm 4627 0 0

7-cm 5159 0 0

a: Number of grains
f: Number of grains expressing psudoclustering

—ﬁ—x 100
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Fi RO OBROPI UL S, TEHEEIN N-4d>A-
5> A-58 DI TRkt DFRBLEE % IR O AT T3 5 5%
EFaH o T B EAMEES N, * F—1F
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BrbfilLice 2 ho FLEBREA SR, oo tn
D EEE T3 U CRUBIRE 75 3 A I 1 v 59 5
L, ThyRIPEOEREY—EH s Los o &
PRIE X AT,

IHI, FPEO F BEIAKNRIC E ORES T
NPV TUL FIL RBEDE 2 » 1ol &40 TIL Fo
T AR m R EO MK A5/ 5 Lo 1o,

Ffo, Fo OEHREGETE & AR EARTEOFERE0T
DN E0b, RIS S IWE T —E ORI R
ERBETBLOMHCETHELOTH S Z LB
SRt ks, R OWL T T RIETE TR
DENE UL, T & U TR DR o5 i
KEBLDTH- T, =0 &5 It @i~
DRFEFEE OLHF & 7o B BN DONTUE, B 3R
BETHIUVIERCARF & 5 ol Tikisd - f, L L
B TEHWERET, —Mic 7 HESRNELTH L
BETE, ZBE XL OBROFREICHESETH OO0
FEIL, BB OIS S 2 WO A ES,

BIRETFCE T 58k ER o %, EELEEBE,D
ROONIBIEDHIEECHG, F b Fs tEBRT
h2=0.512, 0.662, F4 5 F5 I AT h2=0.25, Fs />
b Fo OHIT h2=021 7 Bl (808, &Rk
OFRENH L N YIIEZFOMEAY $Z 52
ERTETLOTHS D, DRUGER(1962) X v 2/ 0 v =
v Y a N DOPOF X T, HARDING L1 WALLARD
(1965) (1 HH.HOK X T, %72 MOHLER (1967) i3+ 4 o
v awYa vNTD crossveinless BESE DFBLEIWH
W, Wi b BRI 5 B ST o B
RGP INR ARG LT B,

FELOBHETL Fy M ClREDRSRc NS
> e S ATSEAE T E SR 0 BIRE TR
5 T e ERRE L, MRS GHIR T L 2 2 B
S5 L BETORBES{LIEA LD THS S,

R0 DD BT RBE &R T
M, & HBEL EOFEBEMEO MBI L8,
BERAFICHKRTHZ LT » o b HD Cl-4xCLI-T
fe B R UC, mCEBIE S o BB T 0%
R B TEBN, DX 5 AT HC X A2 RO,
KD T, FALCONER Ut KING (1953) i~ 7




BN B

o ghtt o REC S T 5 TEHBRET L BIDRET oMLK 399

3 X1 0OHET, KING (1955) &4 avayvavNx
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Summary

This is the sequence of reports on the genic anal-
ysis of a morphological character called clustering

habit or clustered spikelets which means a clumped

arrangement of spikelets in the top part of rachises.
This character is essentially governed by a single
partially dominant gene C/, which belongs to the
first linkage group.

With respect to the degree of character expression
in individual plants, however, variations are to be
seen in the extracted clustered types from the hybrid
progenies of crosses between the normal and the
clustered. In this connection this character was
studied quantitatively by the writers.

The material for the present study, principally,
were three normal strains and seven extracted lines
possessing the C/ gene derived from a normalxa
typical clustered strain. These extracted lines differ
each other in their expressivity of the clustering
habit. Additional crosses were made between some
normal strains and the above mentioned Cl-contained
seven lines, and their F; hybrids and Fy, F3 and Fy

populations were raised. P;s, Fis, Fss, Fss and Fys
were examined in their character expression of the
clustering habit, together with some other morpho-
logical characters which might have something to
do with the panicle formation or development.

In the Cl-contained lines, intraline variation in ra-
chis length, grain density in a panicle and the degree
of clustering was observed, indicating that they are
still segregating. It was also found out that the
normal strains lacking the CI gene were not always
free from the occurrence of clustering. The normal
strains in the parental material differed in this re-
spect, and they also behaved differently in crosses
with the same Cl-lines.

Through these examinations, including the obser-
vation and selection experiment in F;, F; and F:
generations, the writers have arrived the conclusion
that the clustering habit is expressed by the presence
of polygenes besides the major gene, CL

It was also estimated that the effect of C/ gene as
well as of polygenes concerned might be a kind of
growth inhibition of the peripheral part of panicles.



