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Table 1. Major genic segregation of
clustering habit in F,

Cross Segregation mode (3:1) df.

combination Clustered Noriral Total x! P
N-44x L-28 €3 27 120 1 0.400 0.7-0.5
A-43x L-16 150 36 186 1 3.160 0.1-0.05
A-43x L-16 194 51 245 1 2.286 0.2-0.1
N-44x L-16 432 165 597 1 2.216 0.2-0.1
N-44x L-16 91 35 126 1 0.518 0.5-0.3
N-44x L-16 224 8 310 1 1.242 0.3-0.2
N-45x L-16 124 28 152 1 3.508 0.1-0.05
N-45% L-16 27 8 35 1 0.032 0.9-0.8
1

N-45x L-16 86 18 104

VI AN A Fy X DRI B L TR
Rt OXRBEDO LD (REk4), TheF ol
MoLo (s, FieMLbo (RE2) &
CUEREID L DX, Th X hORIVE MR
gLIcFBL, Table2 ot k) Th-10 Ti
bt | HOEMMRETAHHELE L CD 2 LIHRHKE
THHIZLTH, TOENMNEERETF, Fiul
Table 2. F, segregation of clustering habit

3.281 0.1-0.05

Segregaton in F,

Degree of

clustering ca, ¢, ¢, C+ Total
in F, _—

n 4 15

10 1 11

Cl, (similar 13 13

to clustered 13 4 17

parent) 3 6 4 3 16

23 2 25

9 8 17

1, 20 5 25

1 2 9

Cl, (more El') l; fli 2‘:

likes F,) 2 1 13

11 3 14

23 23

32 32

11 1

Clt 12 12

(Normal) 12 12

24 24

1 1

25 25
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Table 3. Gene Symbols

Gene group Character

C 4 Chromogen for anthocyanin color

wx 1 waxy

dp, I depressed palea

ws I white stripe

C1 | Clustered spikelets

vi I virescent

chl chloripna

blm magnoria spot

d, I "‘Ebisu’’ dwarf

Ig I liguleless

Pr 11 Self colored (lemma and palea)
-Purple hull

Pl ] Fully colored (leaf blade) -Purple
leaf

Re v Brown pericarp

I-Bf V Brown furrow Inhibitor

Ur vil Undulate rachis

r IX verticillate arrangement of rachis

An VLXLXIL An,, An,, and An, Awned

sp short panicle

w

2. EBHRETOMSBE
Cl 5 T- O MBUPARIZ S\ Tk, T¢Iz Jopon
(1948) ™2 Xk hwx FE, THbb 1 MHEHC IR
THL0LMEESA T, FHELCLEHEI M
MBERT R D wx 33 L O CERIEBETF- & DY, b e
iZwx & CP L )¢ Table 40 X 5 7o 2848 % 15
Tco Tiebht Cl—wx T41.0%~49.5% (3 #1%
fibw), CI—CPT33.0%~45.0% (7filafibe),
B L we-C"TC24.5%~35.5% Gillabhi) Th
oo REMAGHEN—44Ix L—16, &L U'N
—44x L—28I1Z 5t} 5 _L IR0 3 B T- Ol

Table 5. Homogeneity test on F, data of crosses,

N-44xL-16 and N-44xL-28, involving
three gene pairs of Cl-wx, CI-C and

C-wx

o a wx df. IT. df
D 0.612 0163 1 2.762 3
H 0.383 340 2 5.471 6
T  0.95 3.653 3 8233 9
D 0.612 0.2 1 12.841 3
H 0383 1.735 2 236 6
T  0.95 1.857 3 1537 9
D 0122 016 1 51.164 3
H  1.735  3.450 2 9.530 6
T 1.857 3.683 3  61.0M 9

D : deviation, H : homogencity, T : Total,
I. T. : interaction test (joint segregation)

Table 4. Recombination values computed from segregation data in F, involving genes Cl, wx, and C

Gene pair Sormnation Segregation ratio Total d.f. x? P R. (%)V'
Cl-wx (3:1) (3:1) 3 4.77 0.2—0.1 41.0
Cl-C N-44x L-16 (3:1) (3:1) 126 3 5.27 0.2—0.1 39.0
wx-C (3:1) (3:1) 3 17.81 < 0.001 35.0
Cl-wx (3:1) (3:1) 3 3.05 0.5—0.3 45.0
Ci-C N-44x L-16 (3:1) (3:1) 209 3 7.6 0.1-0.05 39.0
wx-C (3:1) (3:1) 3 31.49 < 0.001 24.5
 Cl-wx (3:1) (3:1) 3 0.41 0.7—0.5 49.0
Cl-C N-44x L-16 (3:1) (3:1) 120 3 2.37 0.2—0.1 10.5
wx-C (3:1) (3:1) 3 11.79 < 0.01 23.5
C1-C A-43x L-16 (3:1) (9:7) 186 3 3.43 0.1 —0.05 44.0
CI-C A-43x L-16 (3:1) (9:7) 245 3 4.01  0.05—0.02 4.0
Cl-C N-44% L-16 (3:1) (3:1) 597 3 18.47 < 0.001 39.0
CI-C H-45x L-16 (3:1) (3:1) 152 3 12.85 < 0.01 33.0
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Table §. Recombination values between C-gene and known linkage markers

“Gene “Cross Combined :
Combinat. Combinat. Segregat. ratio AI} Ab aB ab Total x p_RCV.
C-wx A-58xL-8 (9:7)3:1) 65 20 54 9 148 3.6 0.2 33.0
L(vi)x A-60 (3:1)3:1) 18 76 110 2 377 44.5 0.001 15.0
P P 114 44 43 3 204 891 0.02 27.5
L(vi)x A-58 y 179 70 60 2 311 18.13 0.000 20.0
A-58xL-7 % 185 73 67 9 334 8.82 0.02 355
FI(ws) x A-58 z 34 22 12 1 69 9.5 0.02 24.0
A-58xL7 P 82 42 44 1 169 18.59 0.001 14.5
1,464 22.8
C-dp, Fi(dp,) x A-58 (3:1X3:1) 210 26 26 56 318 109.0 0.001 18.0
vi-C L(vi)xCl-7 (3:1)X9:7) 110 8 39 25 259 0.63 0.8 46.0
A-58xL-8 2 69 50 16 14 149 3.338 0.3 46.0
L(vi)x A-60 (3:1)X3:1) 126 3 32 11 204 3.64 0.3 47.0
A-58xL-7 P 129 48 33 17 227 3.4 0.3 465 ¢
L(vi)x H-151 ” 105 42 29 15 191 3.21 0.3 46.5
622 46.7
sp-C FI(ws) x Cl- 7 (3:1)9:7) 37 28 10 15 S0 3.39 0.3 36.0 c
C-blm A-58x L-7 (3:1)(3:1) 100 24 3 9 169 2.94 0.3 49.5 c
Cl- 7 x L(blm) P 67 27 22 10 126 1.38 0.7 485
235 49.0
Recombination values between ws-gene and known linkage markers
wS-wx FI(ws) x A-58 (3:1X3:1) n 2 15 2 69 8.67 0.02 30.0 r
ws-C Fl(ws) x A-58 (3:1X3:1) 146 25 31 40 242 56.98 0.001 24.0 ¢
FI{ws) xCl- 7 2 45 25 2 18 S0 17.76 0.001 17.0 c
Fi(ws) x A-58 % 45 6 5 4 60 9.6 0.02 26.5 c
Fi(ws) X A-58 2 48 6 10 7 71 53.02 0.000 27.5 ¢

463 23.8

ws-bim Fi{ws)xL(blm) (3 :1)(3:1) 64 24 17 6 111 1.35 0.7 49.5
» s 156 38 38 10 242 7.03 0.05 51.5
353 50.5
ws-sp Fi(ws)x A-58 (3:1)3:1) 146 31 50 15 242 5.74 0.1  45.5 c
Fi(ws) x L(blm) 2 76 12 12 8 108 10.78 0.01 3.5 c
Fi(ws) xCl1- 7 2 52 18 13 7 S0 2.24 0.5 44.0 c
Fl(wsg x L(blm) % 159 35 35 13 242 8.29 0.02 43.0 c
Fl(ws) x A-58 4 41 10 7 3 61 3.38 0.3 42.5 c
Fi(ws) x A-58 2 _13 1 11 6 71 1.59 0.5 40.0 [
814 41.1
Recombination values between wx-gene and k:o—wn linkage markers
wx-vi A-58xL-8 (3:1X3:1) 95 24 24 5 148 4.61 0.2 48.0 r
L(vi)x A-60 2 121 3 39 8 202 2.60 0.3 46.0 r
L(vi)x A-58 I 186 53 57 15 311 2.23 0.5 49.0 T
A-58xL-8 % 140 57 43 17 257 2.42 0.3 50.0 r
% 2 102 35 21 11 169 2.57 0.3 56.0 r
” v €0 36 28 8 162 1.77 0.5 455 r
1,249 49.1
wx-sp Fi(chl) x A-58 (3:1)3:1) 62 14 17 4 97 2.86 0.3 51.0 r
Fl(chlg xCl-7 “ 88 26 30 8 152 0.61 0.8 49.0 r
Fl{chl) x A-58 4 191 23 22 6 142 3.78 0.2 51.5
391 50.5
wx-blm L(bIm) xCl- 7 (3:1X3:1) 24 27 37 6 164 3.52 0.3 42.0
A-58xL-7 > 102 24 M4 9 169 1.13 0.7 52.0

333 47.0
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Table 7. Recombmatlon values between Cl-gene and known lmkage markers

gg::binat gml nat Segregat ratio AB Ab  aB ab Total x? p RC.V. Phase
C1-C A-43xL-16 (3:1X3:1) 58 13 15 4 € 264 03 48.0 ¢
D) Cl- 7 xL(vi) P 44 30 3) 17 230 6.52 0.05 40.0
320 4.0
Fi(ws) xC1- 7 (3:1X9:7) 41 23 6 14 €O 553 0.1 2.0 ¢
Cl- 7 x L(blm) 2 66 38 7 15 126 10.00 0.01 25.0 ¢
L-28xA-5 2 79 46 18 23 172 26.8) 0.001 14.0 ¢
Cl-4 xA-5 % 87 60 30 25 202 18.66 0.001 46.0 ¢
550 27.8
Cl-wx N-44xCl- 7 (3:1X3:1) 168 47 57 23 25 246 0.3 45.0 ¢
() Fi(chl) xCl- 7 P 89 32 25 6 152 2.2 0.5 4.5 r
Cl-ws Fl(ws) xCl- 7 (3:1)3:1) 60 10 10 10 80 10.74 0.01 27.5 c
(D
Cl-vi L(vi)xCl- 7 (3:1)(3:1) 124 40 48 11 223 1.63 0.5 550 ¢
4D P v 158 48 37 16 259 3.80 0.2 455 ¢
482 50.3
Cl-(Pr) L-28xA-5 (3:1)(3:1) 134 99 40 35 308 0.51 0.9 48.0 ¢
|
Cl-Pl A-43xL-16 (3:1)X9:17) 32 2 8 7 7 0.86 0.8 49.0 ¢
n > (27:37)(3:1) 8 22 12 29 265 230 05 510 ¢
318 50.0
Cl-lg N-44xL-16 (3:1)X3:1) 68 13 18 5 104 4.17 0.2 45.0 ¢
(n H-45%L-16 2 92 32 19 9 152 412 0.2 6.0 <
2:6 15.5
Cl-Re Cl-4 xA-5 (3:1)3:1) nz 35 4 11 202 2.30 0.5 47.0 r
V) L-28XA-5 2 97 28 27 10 172 1.31 0.7 49.5 r
P 2 164 69 58 17 308  2.65 03 45.0 r
682 47.2
c1-(l-!§f L-28xA-5 (3:1)3:1) 73 2 30 10 139  1.14 0.7 51.0 c
v
Cl-sp Fi(dp,) xCl- 7 (3:1)3:1) 61 19 14 6 100 1.62 0.5 45.5 c
Fi{chl) xCl- 7 2 116 31 29 16 192 3.98 0.2 4.0 ¢
Fi(ws) xCl- 7 2 43 22 18 5 8 2.87 03 59.0 c
Fi{ws) xCl- 7 2 2% 8 9 3 46 0.92 0.8 49.0 ¢
426 48.6
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Table §. Recombination values between chl-gene and krown linkage markers

8

“Gene . Cross  Combined
Combinat. Combination Segregat. ratio
chl-C Fl(ch) xL(bim) (3 : 1)(3:1)
chl-Cl Fi(cht) xCl- 7 (3:1)3:1)
wx-chl Fl(chl) x A-58 (3:1X3:1)

Fi{chi) xC1-7 (3:1)3:1)

chl-blm Fi(eh) xL(bim) (3 : 1)(3 : 1)
chl-sp Fi(chl) x A-58 (3

T1X(3 1)

CP 20 CIRIBET-&, FREN25%, 3550
PRI H D LW SR Ty B vi (virescert) 1
B, ARz VTS, wx, CL CF L ol
PR A HHET5 L O M AR E 5 o
Fo Btk DA L7 chl (chlorira) RIRT-& 1
| #hic@3 2 wx, C8, Cl oMz, Th T h
34.5%, 33.0%, 39.5% 0l finhie
ix, chl BET-HS | ABIRH B LT 2 T0HE
Pl R T 5 LD THDH (Tabled) o

RO X S s R AR & LT,
AR ErR T s O @ETCLX@EhTy4 2
ENELEMTHD, L LEERHORIEIIZ
M ENEDH S R, HoE oMK, B
MoEBRER X Ich DD L E, OBIAEME
(5T & RO ET-OFLEIT X bR S h 5 IErE
AL, LIchoT, EHICHA BRI YInT 2
DA BB LV o Tl Lo THHFL, ZEH,
Bl F N EROBEBFOERE, MiEOREFH
OFPELX LS, MUTFORBERAIZDTH Do

I #HEESKTFE

AGBT AV & AR, MR GRaME)
Ticbb, ERAEBICRVTIREAEOERIZE D
¥C, MMEREFSHRCEET LI LT,
ANED R Lioh Dk T 28R IOBH O
e THD (Fig 1) o — DHIEILEHEEZA > Fib
flicskab B o M TE LN, AR THCVBRI
Lo, 4~ FE»GARRREAICAZIRIL
D&, X6z, BARICHAIhILLDTHD,
TR O BT IR & BEURY ORI RIS Fig. 242
FREARTUV B, BiCk » T, LMo /INMEDR4:
i3, HECRET LD T, RHIEHELELC

124

Ab aB
30 16
32 23
17 18
28 3
17 14

17

Totat

p R.C.V. Phase

ab x?
6 75 6.96 0.05 33.0
13 92 7.59 0.05 39.5
1 97 5.07 0.1 28.5
4 152 4.26 0.2 36.0
249 323
6 78 0.8 0.8 50.0
6 109 1.30 0.7 47.0

r
r

r
r

Fig. 2 Diagramatic expression of clustering habit

(a)
(h)
(c)

in a panicle

details of clustered spikelets
branches with clustered spikelets
a normal branch
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...................

~Fs (under selection)
{ ] x(CI 123456and7)

* Selected CI-F, lines showing

the same heading time as
N-44, A-58 and gA-S thase of
-F, (under selection)

(Isogenic - like lines) - (1967)
Fig. 3. Genealogy of materials used in the
present examinations

WRHORME LT, N-44, A-5, A-38 3 %kt
PDREVGBRLEN, Thbi, RIS ORTT
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DT, BEHMIRIEZRTVLIRMTH 5,
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BT SCV #icle H LD TH D,
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foo WIZINBD T 2DBEFRMILIDDIERTE
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CELAMCEIEL, BRMEOBM#E,
ZOMEEFWERBLE S & L,

PR O T R ML, LS RS, EH
SRRV, AuiEisn R EEERERY 0 3 2
Frichie 0, ThXhMBomiTFoshy
Rute, RUBEHI— AT RIS OB ST
FTLEIhT2H, BROL 512, - OBEIL
MOVERSRBTET TR Y, 224 ERRY
S EMbMhot, L LIE A« DHEOT
RICBIL T2, N-44xL-16 o F,~F, 1tiex,
REBFAHE, (N-44, A-5, A-58) x (Cl-1~

Cl-7)OF,~Fy &, BHIOREH S oF,, F;, F,
(LRIRFEDIFA, BOREIZ X 5F, & SR ET
2 X SRR OPBMICHIN 1o S B0 BT
EINERT, ThEATREII,

AR L U ToBBEOR IF (R O X
bLAIL, RO2HTH 2,

a %=§&&@ AL TV DR
58 TE5

o — HRIPERR LT 5 i3
YIS

S ITE, aZORRKLENL VHEY Fhb
b A% bHOLBEOHEL 1L, a0k
DHRRUDERYZ GG L LT Db, L hhXief
e RBTEs) LEXLhDDT, £ OWAHE
LHDH LA L1,

RIS o T, HWIKE O 2 oMk CREl
EVGEE bR DL D5 iR BY, oMk
DOWEMELE Lo W T, FORIEFOAE XD
BMETHAHGCLhL 2R L THLEL B L0
T, ZOMIBELTHRH LD, Table9-a, b
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Table 9-a. Clustering expressivity on some combi-

nations in F, rice plants harvested in
the green house

Etmnation a:% ] b-% B gﬁf;ﬁ&
N-44xCl-3  58.9(71.4)40.5(48.0) 25 (40-80)
N-44xCl-4  64.7(71.9)44.9(49.1) 29
N-44xCl-7  60.9(70.0)39.7(46.8) 25
A-58xCl-4  55.3(59.5)37.4(40.0) 49
A-38xCl-7  59.7(57.5)40.0(38.7) 34
(parental lines)

Cl-2 55.4(75.3)33.3(52.1) 22
Cl-3 64.7(86.2)40.0(66.6) 25
Cl-4 77.1(86.1)54.2(65.6) 24
Cl-5 63.6(78.8)41.6(55.3) 32
Cl-7 64.7(87.7)40.0(69.3) 17

(In sprmg 1966)
Table 9- h (In epnng 196%)
T N-44xCl-3 59 0’71 4)46 3(48.0) 104(40 so)
N-44xCl-4  72.1(71.9)49.0(49.1) 111
N-44xCl-7  73.6(70.0)49.9(46.8) 124
A-58xCl-4 356 0(59.5)38. 5(38.7) 91

ORI HMERLHEKR LI L =5, Tableg-a b
LS5 P Fy FhFhizs\vT, 1 /%3080
TOFRE AT 5MORMEL, 10~808 DR
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DExhERLBZ Enmbhi, —F, Table9-b
Thh5 X 52, FHES 100 2z ThH, 40~
S0 DHEDMIRPELIT LA LR bl DT,
PRI BUN & L CA08 2 T 2 o b T iRy
FTALDO58E V.

FEERE (L Qi) oM E LT,
Ae¥EB LS OSSR G258 &, A O IR M EL
F40Bl & X RV 1oo HBSbORBRCOVTR, W
WA Sty IR HE, B SRR e
HyHE NS, & UBEAIORER X ) ity o
Lo, FNRERL, IS THE R
L DTHh B, FOE,, HuifiiiElyils
L NN ARERER O AT RS ST B TR
Sh MBS T OBERLE L Vb hiz &
¥, HOHMLELY Fiebhicd’, hitEEE
EHRFOVCGOTHIZ L ELDTH D, i,
BRI B 5 RO AR, LI
ik Ehic b D ThH B, Wb eicd
LT, $EpaesitkoRaRigige, 28Tl
bh, ZHERROABEORIILTHL T, 4
RO AL 5 fix IR Lz FORFHUIZH>LT
%, ERrogart T 5,

Wiz, B MORERIEZ L TiL, E#HO—
W DB T 5 5B b— R BT O HI& A I
b, LT, &—REEECETS
ISHIBRE O —REEIEONIA (a %) & AW
ST HEHERB oM EOWE (b%) X
The Todks, ShbOBECHT AMENL, I
ﬂﬁfﬁfggﬂf:o

N =R&ER

Table 100 i bivs & ks b, R Cl
-1~Cl-74x, 8L, C-1, -2, -5,
-6¢&, Cl-3, -4, ~7o2#ickilEhs, %
TAE DXRBUH T 557 % BRIFR Lic oA Fig. 4
T3 %5, Table 10 DTFEIL, RANDAEHEITR I
L-16o#BmiecH s, chée C-3, -4, -7
OXMPELHET 5L, F ¥ TOFRBRZ, T
T ORPEN D o Fo s A, EFHM S
B0 COHERD L 5 TELBHEMA, Tihebb,
H e BEE T, HEATEYCh e BT S

Table 10. "'Clustering’’ expressivity in parental
clusted lines and strains

Line 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

Total- 20 plants

2% K
...‘OO
w' - .o.'
L] L]
‘.-0:0
(Y} ':‘
2, P! g}-g.-’&.v.
" AN a~ ()-8
wtace 2 o~¢Ll-1,2.
o820
il
o
L] L ] T 0 X

Fig. 4 Correlation diagram of two kinds of
clustering expressivity in parental lices.

WaldhBo

C DOF, AR 53E4: 7 R AR L B
iRd 54 Hie > & M el CCFs itk
FHEEEYIRHER, 2%, b, —KEME
ER X URE E0oHE L, HF GregH
KRR L AFESELIV, ReEHCkERN
Bwbhic, hik, HHERHEHIFEENOZ S I
CANESHEM R B b EHRT AL L
Hh 5 (Table 11) o

6z, Cl-7 (F.) OHEFMFER (Fy) O10F%
iz oW T OSSO RIC L htE, —wEiiE
B, Wi X OwEn ST EsoRic s L
Toviehd, ERMORIUE, BEEHh Tuvix
Vo Sk, FEoRIREER, 12 ORHTH
~, AEEIEVEL OBRETFIIKREH, <
hHOHEETREL, Foikrhyrk@ e o
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Table 11. Analysis of variance about some charac-
ters in 7 parental clustered-lines (F,)

a-%:

Source  d.f. S.S. MS. F.
Total 69 1,515.510

Line 6 1,076.729 179.459  152.60]1%*
Loc. 1 2.433 2.433 2.069
L.xLoc. 6 7.057 1.176 1.533
E 56 42.929 0.767

b-%
Total 69 2,017.628

Line 6 1,311.631 218.605 19.541%¢
Loc. 1 12.399 12.399 1.108
Er. 62 693.598 11.187

Length of 1st rachises ;
Total 69 23,150,739
Line 6 16,471,800 2,475,315 21.222+#
Loc. 1 10,080 10,080 0.078
L. x Loc. 6 776,178 129,363 1.229
Er. 56 5,892,591 105,225

Number of grains ;
Total 69 1,054,451

Line 6 800,737 133,456 28.082+%
Loc. 1 11,184 11,184 2.437
L.x Loc. 6 27,534 4,589 1.195
Er. 56 214,996 3.839

Density (Length of rachises/No. of grains) ;
Total 69 70.0464
Line 6 54.0074 9.0012  40.9704**
Loc. 1 2.4180 2.4180  11.0059+*
Er. 62 13.6210 0.2197

** Significant on a probability of 0.01

¥, FsTifehk, REliEdssibhicdbns 4
LT\ THAHH (Table 12) o

ek, BERO L SIS MEEE L oA Y
alclisZizuvriebmai o e E hic s, EBdR
M oD Het A 1370 5 @i, FhabiR&EL 7=
TREY, SRR ORI IO TRBH
OXAAMEET DR D IZ BT, BRE MM
VALY, RROBBRBRIT F, RSl E e
LWL DEHLzHMD,

AT IER B MERRM OB > T,

Table 12. Analysis of variance atout some charac-
ters in 10 F; lines of rice plant

Length of Ist rahiscs ;

Source  df.  SS. MS. F
Total 19 2,071,582
Line 9 495,142 55,016  1.39

Er. 40 l 576, 44()

Number of gram% H

39.411

Total 49 19.3679
Line 9 5.4516 0.6057 1.741
Er. 40 l3 9163 0.3479

Density (Ltngth of rachlses/No of granm)

Total 49 57,814

Line 9 11,908 1,323 1.152
Er. 40 45,906 1,148

a-%

Total 49 601.6744

Line 9 326.9082 36.323]) 5.288¢+
Er. 40 273 7662 6.8692

b-9%

Taotal 49 1192.8289

Line 9 557.9194 61.9910 3.9006*+
Er. 40 634.9104 15. 8728

*% Slgmfl("mt on a probdblhty ol' 0. 01 (2 88)

a-% stands for the rate of the number of grains
expressing clustered spikelets per number of
total grains

b-9; stands for the rate of the number of nodes
expressing clustered spikelets per number of
total nodes

%ﬁm&ﬁbm“ HY, WY, —wHMEE, B
BRI RET AN Ve, EERIZ X AT
fed, Blagd hT v e d5 6% Tw
% (Table 13)o

Tablel4 1t, #4:7RHE, N 3AMOKH
HHLAGHUEOF O EBEE CH D, o b
PTG I T 2 OELRH DS, FRTEOKI
HEZZF LT, %At » MO TM UITHEEL AT L
T b ETHUE, ﬁtymeEO&mmmﬁﬁ

X, HOGBRNIIENRHOXERIZLD & ik
Bo S ODOTHEMNG, F,oORIHHEN, N—44><Cl>

A-5 xCI>A-538xCl e LIfiFic B o L 1%, #
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Table 13. Analysis of variance about some charac-

Length of Ist rachises ;

ters in five lines derived from N-44
tester

Source df. S.S.
Total 49 1,346,211
Line 4 131,224 32,806 2.018
Loc. 1 114,817 114,817 7.063
L. x Loc. 4 65,025 16,256 0.628
Er. 40 1,035,145 25,879

Number of grains ;
Total 49 24,422
Line 4 2,303 575.8 1.756
Loc. 1 4,678 467.8 1.427
L.x Loc, 4 1,311 327.8 0.812
Er. 40 16,130 403.3

Density ;
Total 49 33.4306
Line 4 4.2737 1.0684 3.872
Loc. 1 7.1744 7.1744 26.003+
L.xLoc. 4 1.1034 0.2759 0.528
Er. 40 20.8791 0.5220

* Significant on a probability of 0.05.

681
®-A-58xCl-1, CI-2, Ci-5, CI-6
a%| A A-58xCi-3,CI-4, 07 , °
64 P
L]
[ ]
e
60f ol
. AA&
e
e
Sé1- olgle
e
Feo
sk S . . .
0 u 38 a7 % 50 b%
Fig. 5. Dot-diagram for two kinds of ‘’clust-

ering’’expressivity in F, of which parent
is A-58

Table 14.

Clustering’’ expressivity of F; from
crosses between normal strains and
clustered lines with several degree of
clustering

Combination

b-% No. of

a-% plants
A-5 xCl-] - —_ -
Cl-2 55.6 37.0
Ci-5 59.0 39.2 11
Cl-6 — - -
Cl-3 — — -
Cl-4 59.9 39.8 8
Cl-7 65.7 42.6 11
A-58xCl- 1 55.1 36.9 12
Cl-2 57.8 38.6 18
Cl-5 57.0 38.2 10
Cl-6 59.8 39.8 2
Cl-3 55.9 36.8 10
Cl-4 59.5 40.0 6
Cl-7 57.5 38.7 9
N-44 xCl- 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
a
S
. ® A-5xC1-1,01-2,C1-5,Cl-6
8 & A-5x01-3,0-4,01-7
ax aaa
'l a : °
aa
L
60F o’
x:
..A
se| :A‘5 *
..
s . ) ) . ,
30 kD) 38 42 45 S0 b%
Fig. 6. Dot-diagram for two kinds of ‘‘clust-

ering'‘expressivity in F, of which parent
is A-5
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O ¥ ¥ RO ISP /T D KR SR ORREE
7, N=44>A-5>A-58 DIFFZH 5 & & 2ok
FTHLDOTH B, £, M—oiEERCiIh:
EZAD1I DOy bNTHRLETHHEOMR L
AF\ORBEEO BRI D\ Tik, A-58t . M
TIXERMEE TRV, A-5, N-4404%+
» PAIZERWCIECl-1, -2, -5, -6#E&, CI
-3, -4, -THOF,ORBPHZNIH A I BN
HDHIENRENRT D,

Fig.5, 6, 7 i3, &flA&bunF 0B
77 TCRLICLDTH D, HHlAGHLEOVH

WDFN I LTI A 5, Fig. 812kt 57
7 7 OTFEOAENL, REDOIEHE N-44xL-16 ©
F, D&RBIHECdh 5o 7cds, Tablel15it, 195940
RHZE T HZEHRIZ Y 5F,0ORIBEFA R L
2L DTHbD, =2 TN-44xL-16 RHFHZRA L
Bk, CofT—HERBEITEG LD TH D,
Fig. 8 (23 XTO#AEH & OF, ORIP L ¥ &
HTRLELDOTH SH, IER 3 REDBEN
ZEMBALCBHBR B,

A-58xCl-7 OF, D 1 i bkD 7 v — vtk
b, MIZHfrE LT LoEE, K E
TeEIL e, BIEZ X D80T/ & vt (Table

80
6.17 2 C, N-44iz, CI-3, -4, -7¥%E L1
a% ® N-44xQ1-1, (-2, CI5, CI-6 a 16170 2 4

& N-44x01-3, CI-3, CI-7 s

- O N-44xL-16 4a
ai2a
a8a8 a%
B aap
7 %ﬁ sk "
agpad 468 e
a'e &
68} a e dgm Y
%84 m
L E-X a a
Ao 70 .sags .
L)
LX) ~}@‘
o0f- ° w
o oo J O A-58 x Cluster
° ® A-5x(luster
o © )’ A& N-44x0-172:5:6
o B & N-4x(1-374;7
] 50}
st 1 1 . 1 . 596
¥4 &8 R, \ . . \

Fig. 7. Dot-diagram for two kinds of '‘clust- 40 0 ot 70 b%

ering’’ expressivity in F, of which Fig 8. Correlation diagram of two kinds of

parent is N-44 clustering expressivity in F,

Table 15. ''Clustering’’ expressivity in some F, (1960)

— T T = , - - e e e - —
combination o Mean
A-43xL-16 a-% 52.6 52.5 50.0 60.7 52.0

b-% 35.0 33.9 33.2 40.5 34.2
N-44x L-16 a-% 53.7 60.1 52.9 62.9 60.7 62.5 56.4 56.6
b-% 34.8 38.5 34.2 40.4 40.5 40.2 36.9 37.2
C-19xL-28 a-% 52.6
b-% 34.5
N-45x L-28 a-% 50.6 50.4 44.6 49.7
b-% 36.6 33.3 28.7 32.8
L-28x A-5 a-% 50.2 49.4 49.8
b-% 32.8 32.3

31.5
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MOz kB Fy, OERETZ S, 4
WL 2HFEXI e oo (Table 18) o
Fig. 913, #&ERM, F, F. OXBEEaZL b
Y OPFRLESRHRETRLIC LD TH DA, #AHl
A4 bad, —kERTEOBELYENT AL
2T X1, Fig. 10 (1, N-44xCl-7, A-58xCl-7
3 L 0T A-5 xCl-4 » 3#AAbed F, 5% b
ALFIATRLIELDTH D, HHBRETFEL
To CH3, FRABERETTHH 10, Filk

Table 16. Expressivity of clustered spikelets in
clones from F, plant

Panicle Mean

Clone

1 1. 54.4 59.3 62.2 56.4 53.1 (57.0)
2. 62.0 69.8 56.2 56.4 59.1 (60.7)
3. 71.1 52.3 56.7 53.3 47.2 (56.2)
4. 59.3 54.3 51.7 52.9 65.5 (56.8)
5. 54.9 64.5 55.6 58.2 54.0 (55.0)

1 1. 53.8 62.7 67.2 39.6 58.3 (58.6)
2. 50.7 55.4 57.1 55.7 63.6 (56.4)
3. 53.7 57.8 51.4 56.3 63.0 (56.7)
4. 56.8 5v.7 56.9 52.9 64.0 (57.7)
5. 56.4 65.1 48.5 54.2 51.9 (55.6)
6. 52.8 57.8 59.7 60.6 54.8 (57.3)

m 1. 61.5 64.3 50.0 60.5 53.6 (58.8)
2. 59.6 64.1 54.1 70.9 52.4 (61.0)
3. 57.8 61.5 46.7 72.1 48.5 (57.6)
4. 58.0 65.6 56.6 51.4 52.9 (57.8)
5. 71.6 52.2 66.7 55.1 61.4 (61.3)
6. 63.2 58.8 59.3 53.2 68.6 (60.2)
7. 58.3 63.2 71.6 62.5 61.3 (64.2)
8. 63.4 52.4 54.5 61.8 64.7 (59.7)

Table 17. Variance Analysis

Source df. M.S. F

{ Total 24 253.33
Bn. Plant 4 28.32 7.080 0.629
wn. 20 225.01 11.251

I Total 29  304.75
Bn. Plant 5 5.57 1.110 0.089
wn. 24 225.01  12.470

I Total 39 537.83
Bn. Plant 7 64.81 9.259 0.626
wn. 32 473.02  14.782

iEE 4, Feizds\ Tk, 30E4RD) © 1GERED
LT B, o CEETRECER, 0L
CHEERE LTS 1T A b o0, &
BRI E LT d L ¥, TIllhich oRR
PETET B L TH D, ¥io, WEMEAML4AHE
Az DX T 5 &, N-44xCl-7 OF, #t
RIRPFIC I\ T, (3 DMAEHE X D E i
THALTNB ETHDH, hoEl, A-58X
Cl-7 & A-5 xCl- 4 © Fy (36 U545 L

{1) C1-1,2.8,6. Y=547+1.33(x-715)
90 (2) O-34,7. Y=§74+1.24(x-86¢}
(3} N-44%CI-7(F)  Y=572+110(x-782)
3% | (4) N-Mx0-34,7  Y=479+083(x-707)
() N-44 x0-1,25,6.  Ynd3d+0.79(x-854)
gol (6) A-S8x Q=347 ¥=31940.71(x-569)
(1) A-5x0-3,47.  Y=214¢0.67(x-63.4)
{8) A-58201-1.25.6. Y= 381+0.69(x-56.9)
(9) A<Sx0-1,25:6 Y=37.7+087(x-57.3)
sob 00 A~8xQ-T(R)  Y=454+045(x-648)
60f:
S0
40r 8
€2}
W 50 o0 70 80 %0 160
b%
Fig. 9. Regression graph of a% on b%
in parental clustered lines, their F,
and F,
40
N-44xC1-7
30
(F2)

of plant

No.

A-5xCl-4

20 (F2)
10

0 W 20 30 40 5 60 0 80 90 WIas

Fig. 10. Frequency diagrams of ‘’clustering’’
expressivity in F, population
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TV BH, ARBEFCHT 5 MaEEY o L,
BH OSSR, T L LT e T
52 ETHD,

wiZ, ERRKBEORBIIZ >V TR T &,
A-58xCl-7 0 F, 123\ Ti, ERMEFKILIT~
T, WHOEROMNERES T, M/
AGELTHBDI LT, N-44xCl-7 oF, iz
FUTiL, EREKcETsLooficy, 4k
EHNHEMRE X EL, Hirl, RBEOMK
VSR D X ) TIMEDR R FE o 1o 1k
m, Be LT BHAYET 5, RBERCEEL
Tix, N-44xCl-7 (F,) >A-5 xCl-4 (F,) T
HY, FHECHLTLFROMRA D D, ZOR
WL, LLAAREBLTIIIERBTH D
6, ClBETicicw A, Rtk owE
¥RTOT, ThuZ G, ORI (Pseu-

doclustered spikelets ¥ 7:i2, clustered-like spikelets)
ERFLCEET S (Fig.1D) o

N-44xCl- 7 OF, D530ilk % % 5 &, Bl
DEL DI, FiEiF8S LVRBIECH B M,
B O Az, FEBOFhPRL
2, VWb LSO MRS 2B s (Figl2)o
—%, A-5 xCl-4 O F,; ks L1, A-58xCl-7 o
F.Tix, BRMNROMKL T iz Tteien
» 7= (Fig13,14) , ¥ 612, Fig. 15 DA-43xL-16
D Fo O5Hi%k 2D &, REENRLLLVH,
RO IMAEE L D 26 IZRBEEOE
NBbh T\ 5, #d: R4t L-16 O RIBIFEIZH
~, N-44x1-16 "B R4 Lic Fy @ Cl R o
22, L-16038RI2B ML L o E Ui s
&, BIUVHAERYE L ERRMLE 0 F oi@its
BEMAS B L 2o o 243, ARG 2880

Table 18. The difference of expressivity of clustered spikelets between 2 years

in F, rice plant

I. N-44xClI-3
Year N‘;}‘Of Expressivity (%)
1965 14 77.8 73.2 70.6 80.3 68.0 64.4 65.6 69.6 70.1 69.3 71.3 70.0 77.0 73.3
1966 14 78.1 80.4 79.4 69.7 78.9 70.5 67.9 70.0 71.1 73.1 75.8 76.6 74.4 68.4
I. N-44 xCl-4
1965 8 68.3 72.6 75.6 68.0 73.7 71.3 73.3 74.8
1666 8 74.0 65.8 78.2 72.1 73.9 69.5 74.9 73.2
. N-44xCl-7
1665 7 72.0 71.1 73.2 73.9 74.9 73.9 74.3
1666 7 70.2 72.9 75.6 74.9 77.5 73.4 75.7
*x¢ The same F, groups were used in 1965 and 1$66.
[. Analysis of variance n.
Source  d.f. M.S. F Source df. M.S. o F
Total 27 231.14 Total 15 62.71
Year 1 16.20 16.20 1.97 Year 1 0.42 0.42 0.094
Er. 26 213.94 8.23 Er. 14 62.29 4.45
Significant on a probability of 0.05 (4.2) m.
Source  d.f. MS. F
Total 13 20.39
Year 1 1.51 1.51 0.96
_Er. 12 18.8 _ 1.57
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WiEtRET 5 LD TH D,

A-58xCl- 7 45 X O N-44 xCl- 7 0 # A Qb
e, Fo ko X ), BEMEROHhL
FIPEOML- Lo (1), Flfo Lo oD, Kb
D (L) FhZhI0MET R, Thi)

Pseudoclustered
spikelets

Fig. 11. Pseudoclustered spikelets
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Fig. 13. Correlation diagram of two kinds of clust-
ering expressivity in F,
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Fig. 12. Correlation diagram of two kinds of clustering expressivity in F,
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(51.6) -Fy(64.2), (M) ¢, Fy(70.7)-Fy(73.2),

(H) T, F; (84.6) -F, (81.1) 7c 2@k
%, #@EH, h’r=0-512, h®,=0.471, h%=
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BUHERIRKIZOL, Fy iz ts\ s TR MK D 2 A 2
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Fig. 14. Correlation diagram of two kinds of clust-
ering expressivity in F,

=0.764, h%=0.544%c MMM B R, FHRD
LOLRMEBR RIS T B0, ICDHEA 7 BB C
DB A LD B UH BTl » Thize Thb
H, N-44xL-160 F, k b447-Cl-1, -2,-5 (F )
Ofisb H L #8OM L, Fsizisit 280
NN =0.25%48, Cl-7(F) L OaR Lt
Fs ks 6, x 5iz, H,L Dk %T Y, Fiz
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Fig. 15. Correlation diagram of two kinds of clust-
ering expressivity in F,
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Fig. 16.

hii= 0.568

Result of selection experiment of clustering expressivity by Cl gene and polygenes
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a%
AG
-5
h=0.25
az%
*Fs lines derived from C1-1,2,5.
F ; + t ay
S ™5 80 85 30 a5 %
W=0.21

75 80 RN 55 2%
*Fg lines derived from
Cl-7.

Fig. 17. Result of selection experiment of “‘clustering’’ expressivity by polygenes

f
(N-44x Ci-7)

{A-58x Ci-7)
i

Fs g
Fig 18. Result of selection experiment of pseudoclustering expre-
ssivity by polygenes



RROBIURIC BT RI5FOTT R 19

WO L iz, AT L - TE, HELE
BtEASEIRB L2, ClRBET-% Hifc |
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Table 19. T-tests of some characters in F, plants (Clustered-Normal)

DM OV TSR B,

N-44xCl-7 oF,, A-58xCl-7 oF, %, Th
THMEMURRE, ERR&KRHoABIL, tR%c
XY, —REHEE, W, HRWHEES X OB
BLC, WHOERYBRELIE S, HFoM
A bHIZE UL, TRTOBHICI-TH
BHIBDO s oz, —WEEE, ®iFc-
WL, FREIZE 5 &, BBULE—DM &k
Zioh?, tREIFTETH 1l L Ll

Length of No. of Density

No. of

No. of a-%

Combination Ist rachises grains panicles plants
(mm) (1) (2) (3) 4) (5) (6)

N-44 ) Clustered 1,785 214 8.5 10.1 79.0 57.5 202
(Cl-7 Normal 2,149 209 10.4 8.7 1.9 — 73
‘A-58 ) Clustered 1,738 226 7.8 11.0 66.0 4.7 184
(CI-7 Normal 1,932 216 9.1 10.2 0.0 — 71

Each figures stand for mean of F, plants

T-tests character F Value i‘rob. VT-tests 7 character F Value Prob.

N-44xCl-7 (1 1.456 — A-58xCl- 7 (1) 1.217 NS
(2) 1.039 N.S. (2 1.086 N.S.
(3 1.541 — (3) 1.348  NS.
€D 1.398 NS,

Nunber of grains

Clustered

No. of plant

Number of grains

Clustered

No. of plant

N-34 x 01-7 (Fp)

€D 1.202 N.S.

Length of rachisc

Clustered
3000

A-SB x C1-7 (Fy)

Length of rachisc

Clustered

Norma)

Fig. 19. Comparison of two characters, Number of grains and Length of
rachis, given in two types of segregates, clustered plants and

normal plants
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{eTAho&izkh, ARz BZ L
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189 H ¥ TOMER L T OERFHY,
BRI HUNS, M2 IERME

Hill A2ty A-38xCl-7 o F, 2 fvT
Lic#idlz, Fig. 20 ek h Tth i,
Rachises camying 4 grains NORMAL
W 0
(mm) 0
CLUSTERED
Rachises cammying 3 grains NORMAL
10
20 30
CLUSTERED
Rachises carmying
2 grains NORMAL
10
2 30
CLUSTERED

Fig. 20. Compariscn of rachis length between normal ard

4 ROFRT /I & B L T A& 1
(Table, 20~23)o FMIZIE, ZeHffic 3
ROBHEN ¥ LT BF, 02 H
it EODOFHE, #aeNIRBEOL

clustered phenotypic plants in F, of A-58 xCl-7

Pattern 0 20 30

2 0, 0 0 30 40 %

" A-58xCl
(F)

Fig. 21. Pattern-frequency on location of spikelets in periferal part of panicles
in F, from crosses, N-44xCl. A-5xCl and A-58xCl
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DTHNE, BEOKE, BRES, BIEES
LURANTh G, HEMEERRE DMz
127, MR —HFE TR LT AL DL #
ZTEv, Thebh, HEoED LT, #
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2, WMIRABLNEL, B2 L KE M
RL T D0 BILSITIIL TIE, U84 305
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BEBSMNE UL CiB 5, @ LT, §280
v &V Do B L TL (Bttiox) 54

Table 2). Fertility and Weight of grains on each
nodes of pamcle in F. rice plants

1* 2+ 3+ 4+

a;'amh
Comb. eight
(/ ) (@)+e

A-4xCl-2 71 26.5 73 23.8 67 27.5 78 26.8
xCl-4 64 30.3 75 28.6 63 28.2 81 30.9
xCl-5 64 28.9 64 27.6 50 25.0 69 29.6
xCl-7 67 29.8 80 27.6 72 29.5 79 30.9

Mean 67 28.7 74 26.7 68 27.7 77 29.

5

A-58xCl-1 80 27.8 82 26.1 O 0 89 28.1
xCl-2 77 23.1 76 22.4 88 21.4 80 23.5
xCl-3 91 27.1 79 24.7 86 25.5 84 27.5
xCl-4 71 26.2 72 25.4 72 27.0 75 27.6
xCl-5 68 25.0 75 21.0 56 20.0 70 24.6
xCl-6 82 27.8 8 26.8 92 29.2 95 26.4
xCl-7 80 26.7 80 23.3 64 22.2 85 26.9
Mean 79 26.1 78 24.4 76 25.7 83 26.3
N-44xCl-1 78 26.3 77 24.5 87 25.5 83 27.0
xCl-2 87 23.5 76 22.9 79 23.9 €0 24.8
xCl-3 92 26.3 84 24.6 88 26.3 SO 27.7
xCl-4 83 28.7 76 26.7 76 28.2 84 28.9
xCl-5 58 22.8 66 23.1 65 24.2 71 25.0
xCl-6 79 27.1 96 24.5 S0 25.9 87 26.9

xCl-7 79 26.1 80 25.8 86 27.0 87 280

Mean 81 25.8 77 24.6 80 25.9 85 269
MEAN 77 26.5 77 24.9 77 26.2 82 272
T Q *k 1, 0()() grains

D

@ @

WA LIEC, B2HABLER LTV D, #
T hEROBAOMKMWOFZBELTL, Rk
WY MLAB R st WEDC LI, 3
WRHED M B L 0T, Hdl, ERRSER
CXSISHIEXNTET, BELT, Bl oXpidl
PG RE B IR o2 & Rt 7
i)")'C“;DZ)o

i, Table24& LT, ZHEZHfo 5 H3
FAC OB O KBHEO N WAk + &, A-
581%, I S BT T o LT, N-44
TiL, Al h OREIBOLM-EL T2, A
S5 LA OIPOXRIIE L TrVvy Th b
OEAT AR ORI L, B & OB
UL RICKRRIEEO XL, HETHL 0 Th A
So T I THix 7efblids L ORMIZOV T, B
OPHET b PRI W1, £F, BN RO
UL L0 ) X E BAROBISHO KD 42O
S OB & W7ot Table 251243, k& LT,
ALHEII R B O B ARG BIO IR L Th 2,

CHIZXDE, H@biE L, BEAERALS

higuo —75, Table 26/ HNHA FRBIL A 2% &

Table 21. Fertility and Weight of grains on each

nodes of panicle in some rice varieties
1* B 2 3% 4%
T L 7(;% o T
Line ( * weight

R e
A-5 88 25.4 82 22.7 91 24.3 84 25.0
A-58 (D) 89 25.5 89 24.5 92 25.8 93 26.3
A-58 (2) 93 24.5 92 23.7 96 24.8 97 25.5
N-44 (D 80 26.7 87 24.7 8% 26.7 8 26.3
N-44 (2) 82 24.4 81 22.2 €0 24.4 97 21.1
Mean 8 25.3 86 23.6 91 25.2 91 25.4
Toyohikari €0 23.9 80 24.4 75 26.3 84 23.3
D-26 86 21.2 98 21.8 100 22.5 96 23.5
Fukuyuki 92 25.3 94 24.7 498 26.2 98 27.4
D-31 Y8 21.2 64 19.6 98 21.2 98 21.2
Norin 9. 72 20.8 76 21.4 70 19.2 77 21.1
Mean 89 22.5 82 22.4 88 23.1 91 23.3
MEAN 88 23.9 84 23.0 89 24 1 91 24.4

g Q *x ] 000 gr.uns -

D

6
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Table 22. Grain length and Coefficient of variation on each nodes of panicle in F, rice plants
1* 2% 3« 4+
”i' " Grain o T - T -
Comb. leng.* a C
) (mm) o o e
A-5xCl-2 6.6 2.6 0.039 6.1 1.6 0.027 6.3 1.4 0.022 6.4 2.3 0.037
Cl- 4 6.7 2.1 0.03) 6.3 2.6 0.042 6.4 2.7 0.041 6.5 3.0 0.046
Cl-5 6.5 2.9 0.045 6.3 2.2 0.035 6.4 2.8 0.044 6.3 2.8 0.044
Cl-7 6.9 2.5 0.036 6.4 3.3 0.052 6.5 3.3 0.051 6.8 3.1 0.046
Mean 6.7 2.5 0.038 6.3 2.4 0.039 6.4 2.6 0.040 6.5 2.8 0.043
A-58%xCl-1 6.7 3.0 0.044 6.6 3.0 0.045 — — - 6.6 2.9 0.044
Ci-2 6.4 1.6 0.026 6.1 2.4 0.039 6.3 2.3 0.037 6.3 1.9 0.030
Cl-3 6.4 1.5 0.024 6.3 2.1 0.034 6.2 2.7 0.044 6.4 3.0 0.047
Cl- 4 6.5 2.7 0.041 6.3 1.1 0.018 6.3 2.4 0.038 6.5 2.9 0.044
Cl-5 6.6 1.5 0.022 6.3 2.7 0.043 6.4 0.9 0.013 6.6 2.0 0.031
Cl- 6 6.4 2.0 0.031 6.0 3.6 0.061 6.2 1.9 0.031 6.2 2.8 0.045
Cl-7 6.6 3.1 0.047 6.4 3.2 0.050 6.3 2.7 0.043 6.5 3.1 0.048
Meau 6.5 2.2 0.034 6.3 2.6 0.041 6.3 2.2 0.024 6.5 2.7 0.041
N-44xCl- } 6.6 2.0 0.031 6.3 2.6 0.042 6.4 4.1 0.064 6.5 2.6 0.041
Cl-2 6.4 2.2 0.035 5.9 2.2 0.038 6.0 4.0 0.066 6.2 2.1 0.034
Cl-3 6.2 2.4 0.040 5.8 1.9 0.033 5.9 2.1 0.036 6.1 2.0 0.034
Cl- 4 6.3 1.9 0.030 6.1 2.8 0.047 6.1 1.8 0.030 6.4 2.6 0.042
Cl-5 6.3 2.2 0.035 6.1 3.3 0.055 6.1 3.1 0.051 6.3 3.1 0.050
Cl-6 6.1 1.3 0.022 5.8 2.7 0.046 5.8 3.3 0.056 6.1 2.5 0.041
Cl-7 6.1 2.3 0.038 5.9 2.5 0.043 5.9 2.9 0.049 6.1 2.6 0.042
Mean 6.3 2.6 0.033 6.0 2.6 0.043 6.0 3.0 0.050 6.2 2.5 0.046
MEAN 6.5 2.4 0.034 6.2 2.6 0.042 6.2 2.6 0.042 6.4 2.6 0.041
;c g *x Mean from 20 grains
Table 23. Grain length and Coefficient of variation on each nodes of panicle in some rice varieties
1% 2% 3% 4%
Grain o B T -
Var. leng. ] c
(mm) L . . .
A-5 6.3 2.8 0.044 6.0 2.7 0.045 6.2 2.2 0.035 6.3 2.5 0.040
A-58 (1) 6.6 1.9 0.028 6.5 2.6 0.039 6.7 1.7 0.026 6.7 1.8 0.027
A-58 (2) 6.6 2.4 0.036 6.5 3.1 0.048 6.7 3.0 0.039 6.8 1.6 0.024
N-44 (1) 6.1 1.6 0.026 5.8 2.3 0.040 6.1 1.5 0.025 6.2 2.4 0.039
N-44 (2) 6.2 1.9 0.031 5.7 2.1 0.037 6.0 2.0 0.033 6.0 1.6 0.026
Mean 6.4 2.1 0.033 6.1 2.6 0.042 6.3 2.1 0.032 6.4 2.0 0.031
Toyo-
hikari 5.8 1.5 0.025 5.7 1.5 0.027 5.9 1.7 0.028 5.9 1.1 0.019
‘[_)-k26 5.8 1.5 0.026 5.8 2.0 0.034 5.8 2.0 0.034 5.9 2.0 0.035
Fukuyu-
ki 5.9 1.1 0.019 5.7 2.3 0.040 5.9 1.7 0.029 6.0 2.1 0.035
D-31 6.1 1.4 0.023 5.8 1.6 0.028 6.0 1.9 0.031 6.1 2.4 0.040
Norin 9 6.4 2.1 0.032 6.1 2.9 0.048 6.2 2.3 0.036 6.4 2.2 0.034
Mean 6.0 1.5 0.025 5.8 2.1 0.035 6.0 1.9 0;()3 6.1 2.0 0.033 —
MEAN 6.2 1.8 0.029 6.0 2.3 0.039 6.2 2.0 0.032 6.2 2.0 0.032
g Q *« Mean from 20 grains
D
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Table 24. Expressivity of pseudoclustering in 3 Table 25. Frequency of 'pseudoclustered spikelets’’
normal strains used as parent of crosses in some representative varietics in the
- ———r ST e main land of Japan
H H 4 P = - ez o [ el G o4
Strain Line a B b a b Py
N-44 6 -bm 3,580 12 0.34 -
6-9m 3,230 8 0.25 The Kanto prov,
6 -cm 3,796 13 gii Nihonbare 7,762 0 0.00
17-3s 3,431 . Kusabue 7,718 0 0.00
15-1s 4,650 31 0.67 Yamabiko 6,001 0 0.00
A-5 1 4,516 6 0.13 Kinmaze 5,232 2 0.04
2 2,606 2 008 Manryo 5,365 0 0.00
A-58 7 -am 4,963 0 0 The Northeastern prov.
,7, Z’:]‘ ;:fgg 8 g S'asz'ishig.ure 920 0 0.00
7 -dm 5,231 0 0 Norin 17 814 0 0.00
7 -em 5,687 0 0 Hatsunishiki 669 0 0.00
T . T Miyoshi 969 0 0.00
@ Number of grains . Sawanohana 915 0 0.00
b : Number of grains expressing .
pseudoclustering Mutsuhtkari 849 0 0.00
c ¢ b/a x 100 Sasanishiki 829 0 0.00
Fujisaka 3 1,026 0 0.00
Table 26. The frequency of pseudoclustered spike- Fujiminori 977 0 0.00
!ets in co.mmercial varieties of rice plant Chokai 931 0 0.00
_ In Hokdaido o : Sasanishiki 997 2 0.20
Variet No. of No* 9 Ohtori 979 0 0.00
Bk total grains | _ 10 % Fukunishiki 841 0 0.00
Himehonami 18,913 15 7 0 44 0.23 Mimasari 647 0 0.00
Norin 33 10,225 o 1 0 2 0.02 (2,185 4 0.18)*
Norin 20 14,450 3 0 1 9 0.06 Nan-ei 635 0 0.00
Eiko 16,900 32 9 0 82 0.49 (2.672 0 0.00+
Ishikarishiroge 14,676 7 2 0 18 0.12 The Southern Hokkaido Prov.
Shinsetsu 15478 10 4 0 28 o0.18 Shin-ei arey .8 B e
Shin-ci 13,831 123 26 2 304 2.20 Benihikari 2.621 6 0.23
Hatsutokachi 23,053 15 4 0 38 0.16 (1,817 4 0.20) %
Yuhkara 14,513 5 2 0 14 0.10 Aomori pref.
Sasahonami 16,150 3 1 0 8 0.05 Fujimincri 5,882 0 0.00
Norin 19 13,408 2 20 8 0.06 Towada 5,842 2 0.03
Wasenishiki 15,482 112 17 0 258 1.67 Fukei 69 4,302 0 0.00
Soho-mochi 17,216 32 5 © 74 0.43 A Number of total grains T
Kiyokaze 16,512 5 50 10 0.06 b -----Number of grains at the nodes
Horyu 12,800 40 8 2 102 0.79 expressing pseudoclustered spikelets
Shiokari 13,546 3 3 0 12 0.09 * In The Scuthern Hokkaido prov,
Kamuimochi 16,245 2 6 0 16 0.10 +* In The Northern Hokkaido prov.
Hokusetsu 13.960 23 2 g S0 0.36 ﬁf]'ﬁi@%ﬁﬁ!‘i:ﬂ:‘\', Pete @%?‘ﬁﬁ'fé{’.&’)"oil,

Teine 20,699 388 74 924 4.46

FRZ, Tk THRES] T4 %) felicdL
Lo B, SEAROIARIITEE <Y, L
—- R HPMOBBE S X\ 2 5 (Table 27) o HIT D,
(50 ao ﬁo CHAER] TER) fe &k, —Rasy Bl 4R

I: II: I : L7zo

IEH R DBECLERA: O RIRPENS, HAZ LD

= o

* Number of grains at the nedes expressing
pscudoclustered spikelets
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Table 27. Frequency of pseudoclustered spikelets
in some old varieties in Hokkaido

Var. a b %

Kitami-akage 1 1,417 32 2.26
Norin 11 965 24 2.49
Chinko-bozu 1 1,740 18 1.03
Benihikari 1.817 4 0.20
Akatsuki 1,469 18 1.22
Kairyomochi 1,407 0 0.00
Sakaemochi 2,131 44 2.06
Bozu 6 1,549 35 2.26
Matsumotomochi 1,370 80 5.84
Bansei-eiko 1,386 42 3.03
Hashiribozu 1,497 19 1.27
Akage 1,155 2 0.17
Kyowa 1,204 30 2.49
Isaomochi 950 75 7.89
Kitami-akage 1,374 4 0.29
Kurikara-mochi 1,941 43 2.22
Shirohikari 1,707 0 0.00
Kita-mochi 2,036 96 4.72
Qererer Number of total grains
peeees Numter of grains at the nodes

expressing pseudoclustered spikelets

DOAMK (C) BT, PWhELITIo-Tc0 T
Bk, Table 30127 T &6 THhdo AMBMHT
NERMBIEYRICT A L, BoLh T
HoHY, SRMEEILT, FUBI LTk
A D &, BAK 0.77%) -C 0.35%) » &

Table 28. Comparison of degree of ''pseudocluster-
ing"’ expressivity on plants grown in
different places

s Kb Mishimat_

. . b [ a b
A-E8 8,469 00 8,148 00
D-26 10,017 00 9,408 00
A-98 5,300 00 7,935 00
D-29 13,421 00 10,954 00
A-127 10,608 090 7,230 2 0.03
A-133 4,085 2 0.04 2,086 00
D-31 7,953 00 6,898 2 0.03
D-38 9,594 2 0.02 9,952 00
A-35 7,210 8 0.1 2,811 2 0.07
Fukuyuki 9,217 64 0.69 6,037 81 1.34
H-16 6,213 302 4.86 2,521 104 4.13
H -85 12,076 345 2.86 4,224 230 5.45

11-33 12,072 755 6.25 6,672 564 B8.45

a : Numter of grains

b : Number of grains expressing pseudoclustering
¢ :b/ax100

1) Central Hokkaido

2) Middle part of Japan Main Land

Table 29. Comparison of ‘‘pseudoclustering’’ expre-
ssivity under different temperature con-
dition in green house (Spring-1566)

Var. a b c
Sasahonami A 1,474 5 0.34
B 1,165 6 0.52
Hoheetsu-A A 1,820 6 0.33
B 1,442 12 0.83
Mimasari A 2,457 12 0.49
B 1,099 12 1.09
Toyohikari A 3,416 78 2.28
B 3.814 106 2.78

A : Alternating temperature

B : Constant temperature

a : Number of grains

b : Number of grains expressing pseudoclustering
¢ hfax 100
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Table 30. Comparisons of pseudoclustering expressivity among five rice varieties under
various environmental conditions

* ] 2 3 4 5 Total Mean
No. a c a c a c a c a c (a) (c)

1 4,228 0.09 4,793 0.25 4,5¢0 0.83 6,560 0.70 5.786 0.35 26,027 0.46
5 4,350 0.27 4,845 0.12 4,331 0.18 6,287 0.14 5,471 0.11 25,324 0.47
m. 4,344 0.18 4,819 0.19 4,461 0.51 6,424 0.42 5.62) 0.23 25,676 0.47

2 4,134  0.10 5,020 0.44 4,260 0.40 6,058 0.87 5,381 0.45 24,833 0.48
6 5,186 0.15 5,250 0.08 4,632 0.03 5,06 0.6t 5.335 0.22 26,300 0.24
m. 4,660 0.13 535,135 0.26 4,446 0.25 5,(82 0.74 5,358 0.34 25,881 0.36

3 5,166 0.00 6,034 0.07 5,683 0.14 6,528 1.04 6,128 0.03 30,344 0.30
7 6,619 0.00 7,381 0.03 5,944 0.10 7,361 0.13 7.261 0.1 34,566 0.32
m. 5893 0.00 6,708 0.05 5,816 0.12 6.045 0.59  7.005 0.07 32.455 0.31

4 5049 0.16 7,073 0.08 4,576 0.12 7.061 0.45 6,215 0.03 30,374 0.18
8 5,149 0.4 6,438 0.03 12,632 0.05 8.269 1.19 7.280 0.19 3).768 0.31
m. 5,039 0.10 6,756 0.06 8,804 0.00 7,665 0.82 6,748 0.11 35,071 0.25

9 5,557  0.31 4,752 0.82 5,883 0.54 7.916 1.87 6,001 0.77 30,100 0.24
13 5216 0.19 4,041 0.30 4,727 0.51 6,123 1.55 5,959 0.45 26,106 0.64
om. 5,387 0.25 4,397 0.56 5,305 0.53 7,020 1.71 6,000 0.61 28,108 0.79

10 4,811 0.37 4,411 0.68 5,234 1.57 5,231 2.82 6,038 0.86 25,785 1.28
14 4,558 0.18 4,259 0.47 5,281 0.80 6,347 2.60 4,58 0.63 25,035 1.05
m. 4,685 0.28 4.335 0.58 5,238 0.69 5,819 2.71 5.34 0.75 25,410 1.17

1 5,£02  0.30 6,267 0.14 5,636 0.28 7.179 1.78 5,011 0.56 22,965 0.66
15 4,758 0.17 5,035 0.28 5,424 0.37 6.276 1.05 6,276 0.54 27,760 0.51
m. 5,330 0.24 5,651 0.21 5,530 0.33 6,728 1.42 5,644 0.55 28,882 0.59

12 4,320 0.19 5,932 0.17 4,852 0.00 5,456 1.7 7,054 0.54 27,714 0.53
16 5,154 0.07 5,699 0.11 5,534 0.35 6,3 1.61 6,£2) 0.35 23,670 0.54
m. 4,937 0.13 5,796 0.14 5,243 0.18 5,925 1.66 6,92 0.45 28,652 0.54

6,563 1.26

Mean 5,017 0.16 5,449 0.26 5,607 0.34 6,057 0.33 28,732 0.56
* 1 : Hokuiku-33 Plot Numbter 1,5: #+& > 12kg
2 : Norin-20 2,6 ¢ bk ok 8kg
3 : Shiokari 3,7 wax e 12
4 : Fukuyuki 4,81 deex okl 8
5 : Sazahonami 9,13 : *x > 12
a : Numker of grains 10,14 : #=* *ok 8
¢ : Percentage of 11,15 : *= o 12
pzeudoclustering 12,16 : #** *koke 8
_Pooled percentage T T T T o Nitrogen
Cool water 0.77% Cool Interception Fert,
Normal 0.35% Water of light (30%)
Interception of light 0.70% B e 8- 8kg/0.1ha.
Normal 0.42% Normal Normal (0%)  12-12kg/0.lha.
Nitrogen 8kg 0.58%

12kg 0.54%
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K (0.70%) -C (0.42%) , N-12 (0.54%) ~N-
8 (0.52%) &7%o FHIBHOMIC LD KRB
DL ZR ORI 5 12dy, EMhD 2-DOMBRIZE
LT, e h DFERITRE i,

Table 3112, “Cooo v #HGHI X HEROER
THhbo RO LMXI0RAIZ Th £h, 20kr, 30

Cont.

Table 31. Effect of irradiation on degree of ‘'pseudoclustering’’ expressivity

208

ke WGt Lo L 0T, o o CIREeRey, 1008
o h DR LA TR Eh TV D XTHX
Tit, 10084 b 3.7%;, 20kriX—6.38; 30kr
K—8.1%r &, KBREEAED S &, DL/
B TRIZONTNEL T D, CDZ LI, &
fe ¢ & LMLBRE D LDk C, KK X b AT

30kr

Var, a b c a 2(::“ c a b c
Shiokari 239 23 9.6 228 19 8.3 246 22 8.9
Sasahonami 271 6 2.2 230 16 7.0 289 6 2.1
Hokuiku-33 259 0 0.0 293 6 2.0 322 20 6.2
Shinsetsu 250 2 0.8 250 12 4.8 249 16 6.4
Hosetsu-A 265 2 0.8 277 4 1.4 279 25 9.0
Ishikarishiroke 166 6 3.6 202 6 3.0 207 16 7.7
Wasenishiki 333 33 9.9 405 74 18.3 387 37 10.0
Teruminori 260 2 0.8 268 8 3.0 275 22 8.0
Toychikari 233 4 1.4 300 12 4.0 361 14 3.9
Mimasari - — — 311 16 5.1 408 66 16.2
Mean 258 3.7 276 6.3 302 8.1

30 Plants were investigated for each C. and irradiated varieties.

Line . C(t))nt. . . 2abkr .
C-16-55 (N-44) 84 4 5 79 19 24
C-16-4s 88 10 11 86 26 30
C-15-2s 78 16 21 76 12 16
C-18-1s 85 4 5 81 12 15
C-18-2s 11 4 5 80 12 15

412 38 (9 402 71 (18)
5-1 (A-5) 75 2 3 88 0 0
5-2 74 0 0 73 2 3
5-3 82 0 0 77 2 3
5-4 70 0 0 75 0 0
5-5 71 L R | _ 7 2 3

372 2 D) 392 6 2
7-xs (A-58) 86 0 0 87 2 2
7 -bm 89 0 0 77 0 0
7 -cm 84 0 0 68 0 0
7 -em 92 0 0 95 0 0
7-2s 94 0 0 88 2 2

445 0 (1)) 415 4 [@))

10 plants were investigated for each C. and irradiated lines.

a : Number of panicles

b : Number of grains expressing pseudoclustering
¢ : Number of grains expressing pseudoclustering per 100 panicles
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It ERRTLDOTH D, FHORL, IR LT 28, A-58i120WTik, ORICH LT
BB R IER RIS, 25kro rigd B L Lre, IFERBEGT, BT ) X OB
TR TH B, N-44iIZBIL T2, HMEOOK  HILTUV 3,

X LC, 25kro 188, A-5icou-TiE, 1 2 RHARZ S b, A-58x Cl-4 ¥k 0 N-44

Table 32. Comparison of some morphological characters between clustered and normal
segregates in F,

A B C D E F G
Line ct C+ Cl+ Cl C1+ Cl Cl+ Cl Cl+ Cl Cl+ Cl Ci+

3-121-1 32 14 19.7 19.3 15.1 15.2 7.4 7.8 156 16.8 2.09 2.15 9.8 98.5
=2 32 10 222 17.0 14.7 14.6 9.1 86 16,6 15.1 1.8 1.75 93.8 0.6
-3 31 12 21,9 18.8 153 15.1 7.1 7.4 145 154 2,03 2.07 89.5 €0.7
-4 36 8 21.9 243 15.5 15.7 71 8.4 151 17.1 2.13 2.04 93.6 99.3
=5 30 13 19.8 20.0 15.8 15.3 7.5 7.6 154 16.7 2.04 2.19 92.7 95.6
6 33 13 23.2 2.8 155 145 15.8 1.8 1.89 94.6 100.9

...
o
=
N
©
o0
w

3-163-1 34 11 20.0 20.5 15.0 15. 10.7 11.2 16.4 17.5 1.53 1.56 94.8 100.0
-2 27 17 21.1 20.0 16.4 16. 10.3 1.2 17.1 19.2 1.67 1.71 99.3 101.4
-3 33 13 20.6 22.7 15.5 15. 9.6 104 17.4 19.2 1.81 1.8 93.8 94.0
4 3 9 17.4 183 14.8 15, 8.8 9.2 16,4 17.0 1.8 1.84 92.2 93.4
1

=5 30 1n 2.5 23.2 153 15. 12,1 13.2 17.5 20.0 .44 1.51 92.5 93.1

37 2,19 928  94.6
17 2.32  89.6 92.6
1.91 87.4 88.6
.86 1.83 8.0 8.3
.88 1.75 87.7 89.9

8 1.76 86.2 91.1
38 2.12 88.8 93.6
.68 1.86 88.6 91.7
81 2.10 924 9.4

.40 1.57 96.7 101.5
44 166 954 97.2
1.71 94.0 101.3

7

4

8

2

8

3-165-1 34 10 20,4 21.5 15.4 15.4 6.8 8.1 16.2 17.8

=3 25 12 19.0 19.6 15.8 16.2 7.6 7.6 16.6 17.7

-4 35 7 2.3 22.8 15.1 15.0 8.0 10.1 17.3 19.4

-7 29 13 207 16.2 154 15.8 8.9 8.1 16,6 14.8

9 34 11 2.1 2.0 16.2 15.8 8.1 8.6 15.3 15.2
9
5

24 17 163 17.4 158 15. 7.9 8.2 144 U5
-3 38 6 16.1 19.1 17.4 17. 7.7 9.0 14.6 19.2
35
31

- B3 NN
—
{=2]

12 189 21.7 17.1 18.3 7.9 8.8 13.4 16.5
9 176 20.5 17.6 18.2 7.9 8.7 14.4 18.2

4-261-1 30 6 208 24.1 15.3 16.3 9.7 9.7 13.6 15.3
-2 25 16 21.6 19.1 15.9 16.8 7.8 7.5 11.2 125
-3 31 10 20.2 18.5 16.2 16.9 8.5 7.6 13.7 13.0
-4 31 13 20.0 19.6 15.5 16.7 9.2 105 10.4 11.8 13 142 935  97.7
-6 32 11 18.8 1.1 15.9 16.3 9.2 7.0 154 11.2 .68 1.59 89.4 944

4-291-1 29 7 13.6 13.6 17.3 16.8 7.6 7.6 14.4 15.1 1.90 2.00 95.7 104.2
2 3 9 14.7 12.2 16.9 17.3 8.5 7.3 1.5 154 1.35 2.10 89.3 97.7

-

[ N ST SO

-5 39 7 15.1 17.1 17.2 17.0 7.6 9.3 14.3 17.4 1.87 1.87 92.5 103.0
Blines 891 07 194 194 159 161 8.4 8.8 150 162 1.78 1.87 92.1 5.8
: (2> (cm) (8) . (8) (cm)
#x¢ A ; No. of plants segregating to Cl and Cl*+ in F, E : Panicle weight per plant
B ; Straw weight per plant F ; Panicle weight per panicle
C : Panicle length per plant G ; Culm length per plant

D : No. of panicles per plant
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Panicle length 6635
b a% Mean (cm) H-68 x ClI-7
0-10 18.4 (ri)  (Cl)
20 13.5 .
90r 3p 17.9
40 17.7
80t 50 18.4
&
n 80 __ 78 _
20 4.
60 100 u.g
50{-
40}
30 .
20l it
101

0 0 30 40 W0 o0 0 80 70an

Fig. 22. Dot-diagrams of two kinds of "‘rinshi (whorled arrangement of rachises)’’ expressivity

: Panicle length 66-304
b% a% Mean (cm) Fl-109 x Ct-7
- 0-10 16.9 (ri) (CD)
90 20 18.2
5o
3 . .
8op 5 19.4
60 19.7
701 70 R L2 N
80 14.7
60} 90 14.5
100 14.8
504
40
30} .
20p s
Y
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Fig. 23. Correlation diagram of number of rachises

and rinshi expressivity (a%)

xCl- 4 oF g, CHEEHETMLT, 1
(CL.Cly: 2(CL.CI*): 1 (Cl*.Cl*) tc D50 0EA
Ho X4, LA, CITicbs

et
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Fig. 24, Correlation diagram of panicle length
per a first rachis and rinshi expressivity

@%>

R IO CUCH) EERBRAR, CIHEITIcbD
(CIH/ICI) ZE AL, ThZROBHZDWTER
PO A IEH LT A7 (Table 32) o BLERTRHAL
B1328, BMKHEGE 1,200 TH D, TOFMB, &
FHHCRE, R, BB 2E:ion s ohl,

BEIZOWTiL, 288D 5 b, 27/ E TH,

Cl* RIoHRRNREEL, SRFEOFEIZ LT,

3.7cm D% (4i8) P ol ok, FHE, 1 BiE
CBIL T, O B ds o TR IE Y W e o
TBEHIZDAR, £F 5 T, S HITHRBHEMN
BHICAF QeSS RIEBELHBLL
H, HRZEREY LRECTVRRICH DD L
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#Hxbhb,

A6iz, @ osEzELCL 2L omAy
1, Fig.22:x, FI-109 (et xCl-7 &, H-
68 (tatity) xCl-7 OF, it 502 R L
1L DTH B, WEHOHEIEAIZL, @0
FARHEDEN L DML, FBFiTiy, RO
AR ERA A B h, T IR AR
TRARTGS, bicda, i, it iis
BURETFric YR I 2RI TH 5, BE
T ri ri OB, (2HDBETRY, ritri o rit
ritICHNBLMIZEV Ln L, oI
&g e DO RIBILEY (Fig. 23) o L 72 A3
5T, BIEOKBIEE 1A ) O £ oY
X, AOHML ) (Fig. 20) , KIUBOFE L |,
DI ERENRGEL D i, HHIAGHEOF,
Wik dny, ERBITKIL, #FBHIZ2&H
Lt Zh, BiHEC—WEEIZ R Teh»
7z (Table 33) o LA L7sA B, R OXRIIPEIZH

FI-109 xCl-7

Clustered Clustered

10 Normal Normal

Table 33. Comparisons of some characters between
clustered and normal plants in F,

Cross-66-304

Panicle length No. of Ist rachises a/b No. of

H-68xCl-7

(mean)—( a ) (per panicle) (b) plants
Cl+ 18.2 (cm) 8.3 2.3 20
Cl 18.2 8.2 2.3 84
Cross-66-35
Cl+ 17.2 8.5 2.1 28
Cl1 17.0 8.3 2.1 92

LTit, st F, BEOKME T, Bfic &t
Lxfews, Fig 25 OaFis 6 2dul, #dR
I R ORBEEDVEV L DA S L D &
At LS b,

iz, MHtEoRBUnC ST 5 B0 ET
&, BROERRETLOBRYHAXNTHRI, £
FHOMASHL 4D 55, N-44 (wxAn) xH-85
(d:Ur) ©, HETREMNENIORL, T4
bb, d G, Ur (@b
BET A URELS, HBEEER
MoBERL, RIELELH
> TWIeDTHD (Fig. 26)0 &
<z, dy & Ur e 284
o, REEFFELIEES T

Do

Fig. 25. Comparison of ’‘rinshi’’ expressivity in clustered and

normal phenotypic plants (x No. of plants)

An-d;

Ur-An dy-Ur

An®wx

An'wx’

wx-ds Ur-wx An-nx

Fig. 25. Degree of pseudoclustering expressivity as a side effect of genes responsible for other

morphological characters
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vV % g2

K.G. BATEMAN (1959) ¥ {%, # A4 0o a ¥ Py
U oxmf T, 4G (dumpy) ORIREY T &
fERR L, BBESTEM U T assimilated dumpy
L, HRR 0B ET ST B & E 2, #46
hao bd#iiLize F 4, C. A Crarke &
P. M. SueprarD (1963) %, %o 1 BT
BERBRY x JEREMRY (male-like) DM HIRITH L
T, EEREFCLIBBEIATOLEBEREER
A, FiASHEHEKkOBHIC L ), KEBLE L
THbh, TOBRLELVGIEARBART LEDL
hafikeils o Liz &3 Lie J.D. MoHLER
(1962, '63, '64, '65) WM} A fw a0
a ¥ -Sx D crossveinless-like-line # i\, -+
XTORftkn, EE@BETIZL D col OFpRLE:
LI OEFBER, KB & ORRICBIHR E 1Y
B b ExPLMIL, X612, S.G
SeickerT & J. M. THopAY (1966) ® iX, 4 »
o g W ¥, vz sternopleural chaeta O ¥z
BT 5K - VHEOHMFEEM~NIL, chbo
B, HDEHBEBIH T HHEMREFR LU
BB ET-OIRELYRYI LI LD TH B0

¥ 7o, BERO KRR E/IMBIT-ORHT LD, /)
BRI F & REBUC L&, i3 /. maternal-effect
MAEbhic o i, RO LT, et
EHIUETHIEXTFRETLLOTH D (WE
Suith. J. E. Firzsivuons—1965)%%, o BT ks
VT, BIRZERRATL VoL, Lo L, #
LT, RSP L DR E Ul
e E L, BRI AB L, Tk
5 I BRI ARLE LD L Mbhi, fods, 3
DYtz oL T ORI B LTk, PLE Pawe-
ISH 5 (1964) % A%, X A KORZMFZITZ, 2
RERMIKE LT, B ELTT5AERLRL
Lz v o8It - T %o

Ao Ntk BB &1 5 R R T & B
BRIET-OWRMN, ZHEF, OXRBIYIC VL AICBbR
fomic 0T, EEFRMN T BT L T,
HERND 512 T TCIZMAN L, HITHVS
REER T REED, 3ty FEHIHVCLRT

WAHIEMD, BIVCKIFTRELZRLELMLU
O THBLEELLNDLOETHEBIE, LT
bRy FlOXRE B LD, —HD
KB BIERE 3 FEHOXERTH D L HBAT
YV THD 5, RHEEMNS ,N-44>A-5>A-
S8DIEF T, FeRrPhORBIE 2 HIND iz W
TOLHREFEZE{fi-T b0 LB IND,
EHITFE L, M—DIREERHERDOE » FNT
T, AR MRHEOIRIRFFIT AL L A
OF, #MEeA B L Moo o MITRBHERZ LT 5
EERET M T, BB ET L@, oM
HE# B X 122 & Xt LD TH Do) M T
ODAY (1962) ™ (L, #A v a Vg vAxnh]
W, BB B ETCET 5, EEAD
FRDOLDTH Sl EXPELMT LTV B,

¥ 7z, FBRMEOF, o8N, F iz K ORIESET
RN WBTHHINe FiiskTIIMEEDML
S bhait, Fp iz s\ FERIZE REBLUE D
IR ESEET 2 2 &b o lce 2 ORI
ik, Tihbb, a(%) &b (%) FELDLT
VHIBIPIR R L 2o FoD IER MRAREE & ¥ de (M ARY
DY-EEACER D E DB ART, Hkit L
ik, —HEORENHK LIRS ShS, TOBK
ND12THbH, ZOKOHRIZI D EE xR
HASRENRDLOEML T IV, fods, RiBuco
LTIEERIIM L R o o, 1 REEEIEOF
KA BT, HILBPOHRITRER TV,
e 2RO ERMNGEE TH D, 2WEATT
L2 WEHIZOWGT A D &, BB HEEY)
OFRATE ToLEX L, mFEREIE R o
Y, RO OV TS, ERBCIZ O
b TR LTV B oicxb L, R Tk U
Pro LT Do SHUL, FOBT H R MR
T, SR EHF E LISIEWICMERT T L0, #E
&z BT, CHEETIZ X ) o i
MNEXFFLR, FIICEEMIATER IR
DEEXBRL, MR, TOERFRE i
O, WO X, AL D 4R AP
e, EREHEoENBHLRILOL, &
MO MBEDO R DA TH 5o “DI LI,
WAL, HERY M Al U C oGz, &<
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ISR FEIBAOARIE & (X RV - AR LT
o L Liehit, WhRHEEC, 1M 7kL
U'8RINEGT 5L, MIEERCLo%oRHIC
& o TARRARBE e B2 h, REBALIER
REKIZH~IERIZE S e b, & ok
DOFPRIEZRLAZ L xEE I h 5,
BURREFIT T 58 ERIC S &, BEEN
WA BIES X DI TC, FahBF,
iIZEAMT, h¥=0.512, 0. 662 FinsFsolt,
h*=0.25, Fn6Falgc, =0.217 R %
ﬁtm,bhumbﬁumﬁﬁ@%m&ﬁwMﬁ
BT YRTCB X TETHLNTH
%o M. DRUGER (1962)'?1%, VAL vy g ¥ Pp
Az OREALEAI LT, BaxRBETTO
Mk fiiey, RFWHEAL2- L, J. Harping &
R. W. ALLarD (1965) %, V=<2 % JH\ T,
&%&ﬁkhtf,ﬁmmM&KﬁUKth,
JERIZER MABIRIC B o 1B IETHEC BV T
M4, R MR ITREER S 2 L
RO L, ShiL, RERHSE x 0fE
FOMBIT Y D&ETH L TR LT D ¥
bhb, %7z, J.D.MonLer (1967)*” I3, cross-
veinless-like O HBRI M EH5T 2B EFOME
fEROBIFMN 6, RABHORBRLPL NI
L1
Fhogascy, Fo BEETUENN L
IZ/h& ety SO &, AR ThIEY
SHOBIHBEFIZ L 5L DTl 2 & %R
L, HENLecfRETL, T itBET5%
R R T OMBEAENEA DO THSL S, I M.
Tuopay, J.B.GissoN s X t° S. G. SPICKETT (19
640 ™ X, RN OBPCRHE~OBIFARY, o
MBETFORBMETHB LTV 5, &, K.G
BaTeMAN (1959) ¥ o Fully assimilated stock ¢
1, MET58ETES, TRUFENESET 2
CERBEWL TV D, NFED BATEMAN (1959) ¢
DHEBTIL, FEEET-OILELRE L b
b, [ZoLWZ, BMOBMBETIZL-TH, *
W FHLe {BPTRERTH DA, FHILEHKOE
BF &S5l Titicv, Fhil, assimilation
&, FEMAORMRETG 5 BREREHE

FOREE 2 Do | EMBRT D,

1 BIOZZEOHI T, HEHR < HBESL
ruete N, B ARUEDL . ORIERE KD B
WHFTEVD, IHIBALHATH I Ll
1 Cl-4 xCl-7T ORE %M LT, whskBllE »
R TR SAHEIZ e O L S A MMz L B
BROLAIZOULTiL, D.S.FaLconer & J.W.
B.KING (1953) ' %, ~YH 2K I RHT, K
BY (big body) DM f77c0, J. C.KinG (1955)%
X, ¥4 vp a2y v 32iF\y, DDTHEHN
RSB L, WML Y, ThXLhoER
RS ML A ZADYIZ L » TR SR o
ERPBOMILIcEVSANDHE, ¥4, J M
Tuopay & J.B.Boam (1861)141, # 4 oo o W
T A= AVT, EEBC X SRR
LMz Lize LAL, IR, D. MARIEN (1958) ®
3, VR a U Pa v x0dERIZHEL
T, L DHNETIBRETHEERTVBLE 5K
BREICBRIRFMMR O T T, BIkoOFRL, &
—MHOREFTIZE T, BRELSICIbTE
L, BBRBET DL EERLT 5,

HMAGbHIZ L 5 Tid, FOIE%W B NEHEOR
DEMEBIZRE IR A DR, FORIPFHZ SO
T, @KLy, @BEMZERMNBEEMCR L1
kL, BRLIEZATH D, R IE
WBIIF/MLITOUT L, 2L 5 AR IMBISH
HEDOE R E, T OF,ORBEEN#D 5 120
chiX, FEHMRETFI e &L, BEB@REROX
IZXo»Th, REBELRBES B2 EXTRTDH
D, ZhHBETFIMBPIINIERIZIEL0L
HELTLOTHA Do HE, wRBLEL L
Dk Ste, VbW SRR A R X h
DTHd, chERLL S BRI L2
FHWBEIZ DT, J.D.MouLer (1956, ‘62,
'63. '64. .65) 45)48)47)43)’ K G BATEMAN (1959) !)l)'
R.D. MILKMAN (1666) O™ 512t 0, # 4w
u ¥ ¥ a vl o) crossveinless-like phenocopy
BLT, £ DBFEN SR TV 5, BEHL T
12, TOFEEMEIcE S TEWTHD S,

RO HRET-0 BG4 % 380 KB
2, 33BECRBEOBILIZL1nbETY, £0
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BETRNCL D, BELLLDOTH D L2V¥ab
RicH, BEEFIC L 5METL, IEFRBRT
HEZERPES M E T LI LSS, B
WAL - TIARAS BT A A LD
Bhtc, S.G.SeickeTT (1963) A%, 1 & 28
AL 7= T, TOXKAYOEALEL SR
o TG LHD, ) & LT, ETHEFEW
AN Lic k 942, MR & ML
HOSUE & BRI ORF L1, TOREYR
SRV HATHAHN, EHoERMIZHE

LCi¥, FWRETFIC L 580 & il E T
IazxheuplicfEHob ol EELTEIVTH
A5, HHIOUMER TIE, RicHrHHELRMIZX
ZERAGR, o, &Kk, hilk, R E
OTFTiL, MEORMOFEHERIEN L Ab I
CEit, ChbORFOREIZEREENKE <R
LTV AIEERFETHLOLEELTIVTHS
5, MESZ X2 BHOBR IZoWTIE, WTh
LyavPavsSx BV, K.G. BATEMAN
(1959)** R, D. MILKMAN (1960,a, b, '61) 33377
M. DruGeER (1962, '63) ', J. H. SanG kLT~
B. BurdeT (1963) % LR H D, TFhi
BB £ X o THRBBIREIC T 2 38
RN L Lo 1o, S~ O{LFEipit L
I2X D, BREEARLLMALH D J. H Saxa. ).
M. Mcoonaru—1954) @

Hoatigus, BEERYRKETHLEMBL, T
DERY AV TRAVEH ORI Y RATL =
LItV TV B, T 2 TlE, 20kr~30kr
OT ARG, EVCEYR T, s L4
Liev o & L TH B L (R D MILEMAN-1S64b ,
49 | M. LERNER et al.-1964)7, F ORKE, HBEER
BHEZ £ TEARI AT Hicdiciy, Tty 2
BiZEEbaRSHALETHLEL SR TS
(G. A.CLAYTON. A.RoBERTSON-1964)'V0 ¥ 72, M4
I DBECKRBOSMS ML T, 40
NEBLBDT, i THADBRIC S Z & LT
% X4 T+ %5 (A.C. BarTLERR. A.E. BeLL 3 XU
V. L. ANDERSON-1966) 2 5
FEHOFHRTH, BIHUZHAL T, Rigok
S CREBSNE AT L 7oo S UK, SERIMEORE

iS5+ 5 BERETH, BOHMC X DERL
foteh E—IRILEL bh 3, HRIZREY
¥ ok it ie b,

KRB & BRGRIET & OMMRIC S & 58k
Wo ki, do X0 Ur MERGER O BBER
SoRHIHE & 5L RBIBHBEA R L2 & TH D,
& o dy Ur B ETRIOHANT, FEREEINGE -
T\+%, M. DRUGER (1963) '¥ (%, K Y £ — iz
I ABRBREKBL, BEFRLRZTIL0
THhAHC &AL T\ 5, E.L. BREESE 5 L ¥
K. MaTHER (1560) ® (%, H:fufkEfsr o LHIFEH
HEUE, TORMMAELET D 2 2O HT S
Wit o RETRNOMBIE B2 o FN L LR
RCBH, dyy, Ur ThZhi B oni
SN, 2L L WISRBER ORI & (X
RO e e mh, FHOMIEEN, VWbD B
dey, Uro £ HFEBIZL L0 LB BRIy,
GLAd, 2 UrofoiE I ET L HEY O~
Y2k D, TOFHMENERSh, ZhoIENL
BETFOZAMEHIZL - T, EURBENESH
72 DTN D D b BN ILRET-OREER
T AR E LT, A H. MosAMED It UX
A_HaNNA (1¢64) Y 43, KRBORLOFRIK 5
% Powgrs DH T ST L 240 I LBET
OHENEND 176 % B, * 1, V.L. House
(1953) 3%, IPMOBREROMEMSEAHELT,
400 v PavSzOPER (L), Xilty
EULBZEXHBMILI, Zhi, ThT¥h
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GENETICAL STUDIES ON CLUSTERING HABIT
OF
SPIKELETS IN RICE PANICLES

by

Katsuyoshi Mogrimura

Summary

The present study was carried out to clarify the genic system respensible for the appearance
of a morphological character called clustering habit expressed as the clumped arrangement of
spikelets in the periferal part of rice panicles.

This character is principally governed by an imcomplete dominant major gene C/ which belongs
to the first linkage group. Quantitatively, however, the character expressivity shows a considerable
variation. Therefore, the degree of clustering should be expressed as a term of metric measure.
The experiment was focussed on its genetic behavior and morphological characteristics with special
reference to the interaction of the major gene and the minor genes which cause the degree of
character expression, to alter its direction in a positive or negative manner.

Originally this morphological trait was said to be found out in the Indian varieties, but in the
present work the character dealt with were introduced into the germplasm of U. S. varieties and
further into Japanese varieties. As for the actual material used in this experiment, ”Fl-strain”
(bred true by the Dept. of Agronomy, Kyushu Univ.) was used for conventional genic and linkage
analysis, while “L-strain” (bred true by Mr. Jopon, and has been kept in the Dept. of Agronomy,
Hokkaido Univ.) was used for metrical analysis. In addition, for a detailed and genealogical studies
relating to the selection experiment, hybrid progenies of crosses between three gene stocks of
normal type (N-44, A-5, A-58 ; bred true by the Dept. of Agronomy, Hokkaido Univ.) and seven
clustered lines (sampled at F, of N-44 xL-16) were used.

For the actual procedure of the investigation, and in obtainig a measure of each mdlvndual
at least five panicles per individual plant were sampled. The expressivity, a measure of the
character expression was given through the following formulation.

For the clustering habit :

No. of spikelets indicating the clustering habit
total spikelet number

x 100

For the pseudoclustering® habit :
No. of spikelets indicating the pseudoclustering habit 100
total spikelet number
For the whorled habit? of panicle branches :

No. of branches at the whorl formation site
No. of primary branches

x 100
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For the short panicles® :

No. of degenerate branches .,
No. of primary branches

A summation of the deduction and conclusion in the present studies are as given below.

1. The clustering habit of spikelets which is one of striking morphological characters in
rice plants, which primarily or qualitatively being controlled by a single major gene of a known
gene locus, when viewed quantitatively, retains a considerable variation and it wzs clarified that
this variation is due to the presence of the minor genes.

2. The interaction of these two kinds of genes, the major and minor, act in the same chara-~
cter expression and various phenotypic and genotypic plants were segregated in the hybrid proge-
nies of crosses, involving clustered plants as one of the cross parents.

3. Regardless of the major gene, by the minor genes alone abnormalities at the tip of the
branches which showed a morphological resembrance to the clustering habit, appeared. This is
tentatively called as pseudoclustering habit.

4. The selection related to the expressivity controlled by both a major gene, C/, and some
minor genes was effective. It was summarized that this was due to the increasing of degree of
expressivity arising from the accumulation of the concerning genes by selection. However, the
number of minor genes accumulated was assumed to be not so large, since it was conjectured that
a rather small number of minor genes with modifying effect were involved.

5. The clustering habit, morphologically speaking, may be considered as a character brought
about by an inhibition or stumping of proper growth at the tip of the branch.

6. The minor genes related to the pseudoclustering habit, are distributed widely in many
varieties. As regards these varieties the expressivity of the pseudoclustering habit shows consi-
derable variation.

7. It was also found out that the expressivity varied by irradiation, application of cold
irrigation water and interception of sun light.

8. The locus of these minor genes which exert their effect on the appearance of pseudo-
clustering habit is not known as yet, but it seems worthly of note that at a genotypic plant
including d; and Ur genes, well known linkage markers of the second and the sixth linkage
groups respectively, a noticeable increase of character expression in the pseudoclustering habit
was recognized.

9. A correlation response was seen between the clustering habit arising from the major
gene C/ and the growth of the internode in stem.

10. It was also conjectured that a kind of a genic interaction existed between the ¢! and a
gene ri which is connected with the whorled arrangement of primary branches of a panicle in
the recessive phase.

11. The gene symbol “sp” stands for “short panicle” and this gene has been considered as
a causal gene for short panicle character. To get on to its detailed function, it was revealed that
the sp, while not showing any influence on the number of branches, causes an atrophy of lower
branches and brings about a remarkable shortening of the length of the panicle.

12. In the study of morphological characteristics brought about by three genes, C/, ri and
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sp, all of which are related to panicle formation, it was noted that a certain correlation existed
between the growth of the panicle branches and the growth of the stem internode, and further
some indication of an interaction among the said genes was obtained. As a whole, it may be
considered that the growth of the stem and panicle, with special regard to a pattern of plant
tissue growth, shows a similar significance or role from a view point of developmental genetics.

13. The method employed in the present experiment will be a valuable approach in clarifying
the degree of contribution of these kinds of genes on the formation of plant tissue or organs, the
final and important morphological characteristics.

1) clustered-like-spikelets expressed without C/-gene and with very low degree of clustering.

2) verticillate arrangement of primary branches,

3) a very short panicle compared with a normal one and having a few degenerate branches at lower part of a
panicle.





