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Table II-1. The 19 isogenic dwarf lines used in the
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Table I1-2. Variance components estimated from
the data in 1979 and 1980, expressed
by percentages to total variance com-

experiment
Gene Name of dwarf Donor No. of
symbol backcrosses
d-1 daikoku dwarf H-86 8
d-2 ebisu dwarf H-85 7
d-3, d4, d-5 bunketsu-waito H-2 4
d-6 ebisumochi dwarf H-126 6
d-7 cleistogamous dwarf N-7 8
d-10 toyohikari bunwai N-70 8
d-11 norin 28 dwarf N-58 6
d-12 yukara dwarf N-62 5
d-13 short grained dwarf M-51 5
d-14 kamikawa bunwai H-147 7
“d-17(t) slender dwarf 1-71 5
d-18* hosetsu-waisei N-71 8
d-18* kotaketamanishiki dwarf F1-26 8
d-27 bunketsuto F1-86 6
d-30 waisei-shirasasa dwarf F1-3 5
d-35(t) tanginbozu dwarf N-77 7
d-47 dee-geo-woo-gen dwarf [-120 (=IRS8) 4
d-a m-290 dwarf M-290 4
d-b hiroba dwarf N-100 4

ponents
Percentage of variance component due to
Character

Lines Years L.xY. Error
Panicle length 78.9** 2.1**13.5** 5.5
Culm length 95.6** 0.9** 1.6** 1.9
1st internode length 89.3** 0.3* 6.0** 4.3
2nd 7 93.5** 1.0** 1.6 4.1
3rd U 89.5** 2.2** 0.0 3.4
4th Vi 61.4%* 4.6**18.3** 15.8
1st leaf sheath length 93.9** 0.0 2.5** 3.6 -
2nd U 96.1** 0.0 1.1 2.7
3rd Vi 94.2** 0.7 0.7 4.5
1st leaf blade length 84.0** 0.1 7.7** 8.1
2nd 7 88.5** 5.0** 1.8 4.7
3rd Vi 85.5** 5.0** 6.3** 3.2
Width of 1st leaf 56.6** 24.5** 2.4 16.6
Angle of 1st leaf 81.1** 0.0 7.7 11.2
No. of panicles? 92.4**  4.9** 1.3** 1.4
No. of spikelets? 91.5** 0.0 4.1** 4.4
100 kernel weight 96.1** 0.0 1.6** 2.3
Days to heading® 75.9** 18.5** 4.7** (0.9

Uper plant. Zper panicle of main culm. “counted from
sowing

*, **Significant at the 0.05 and 0.01 levels, respectively.
Model of variance analysis

Source daf Mean square expectation
Lines -1 c*tnye.?

Years y—1 o?+nloy?
L.xY. (I-D (-1 o*+nony’

Error ly(n—1) o?

0,>=variance component due to the lines.
oy?=variance component due to the years.
oiy?=variance component due to the interaction between the
lines and the years.
o?=error mean square.
1, ¥, n=number of lines, years and replications, respectively.



4 IERE AR INE F2E His

BiTbilz, SEYEH» S, ThPROERIZET
LA RERL, $XTOHEKSOAFEIR
MY 2EHIEELT, Table II-2. RE Mo ©F
n®%§KBwf%,%ﬁ®ﬁﬁ&ﬁi?%kT%
0, BEEGTFOEROBO I L3RBT, L
ﬁb,%4%ﬁ§1m,%ﬁXEatﬁﬁﬁﬁﬁ&
SOHERIR Z Wiz, REOSBRS O E
ED/hEd vz, 0T, TORER, BECEE
EhRTL, RFEEOERIERICL > CEET 2
ETa B, s, REETE, FREEEDHEK
BBRKTH D10, [EOSBE D HPLIEB/NT
Holze

(2) BBEFREEZT RO
FEEAERETRHORE, BR, ks &
VER-ZEGEN, [LEMD] eI 27/5HBEL
T, Table II-3. iR &N iz, d-18" RFOBRE X R
<, d-1 RFEB T NIT RV, K, d-7 ¥t
DEEERLEL, d-30 BETZ TR 72, i
FHOBRE, TUBH»Y D 41~64%TH 5 T, d-
6 BLUd-12 ZHOE L HEEE, [LB» D i
ERRBE TH oIz, KMz, d-aREOFE 1 HiME
X, d-18" B EBR VTR S Eh o T, d-1, d-6, d-
11 B L d-18" RFEDE 2 HER &, WiHCE»
Potze d-7, d-11 B X U1 d-30 RFEOE 3 @R
ZhZENILEHD JLOHETEEZERALNEZ -
7zo B AEMREOEME R, EIHMELVEREL
WIBEBE oz, d-2, d-12, d-14, d-47 BL UV
d-a SHOFER, [LB1D | L OB TEEENA
sk ol LaL, d-11 ZHEOBED &I, TL
BHY ] BEWE, I, BEEEIEDOSRELTEE
THzHER LD LIBT3, 8FE DX,
DEORBEEGTRHKO TLE2Y | X 255
FIZ oW TOYGEEKRD, BRPO TR LI,
Z OFEHE L, RO 81% 2 55 4 HiE D 31%i2
B3 F T, Ly & TREMICE> TEA LT,
-7, BEEGRTFOL XL LML D Th
HiEEMmEMe LR L5, Lol, W
BLUOESEDTFHEC OVTOERB/NE Lo
(73~84%) o

Table II-3. KRS NSO 1 REEZ ED 6
BHIZBI2ERFILBLY |OEHES Table
[I-4. R LTz SEOSTFOBME, $4bb d-3,
4, 5, d-10, d-14, d-17 B L U* d-27 DB RFIE[L
B WHRTFEULLOEBRRLE, 2hs

DIHB, d-3, 4, 5 RFER 4R, [LBH»D
J 0 AT ~20 HEd o7z, ZHEDRFITB W
T, BEEFT OOREBYRROMMEEES B2
LEZOND,

d-7 B LU d-a B0 1 BEABERT LB 1%

BICEWED, MoRKEITLE»D AT TH-
720 TKENE T, d-1 8 X0 d-11 ZHsS, ik
Y PEE Lo, Rehiz, d-18, d-47 B &L U d-b
R, [LB2D LD YERECHEALL, HFEE
TiX, d-1 RFELRKTHY, K, d-3, 4, 5FK
RN TDoTe, EEAETE, TNTORMH
[LB2D] XD/ ThY, BUHRFHIE—RICHEL
BOESEFL T,

1980 EEDFER b, ik, 1979 DR L —T L1z,

IS DERCESHT, BREEEEFREORE
R B I3RS, Table 11-5. TH 5, BEHERET O
L RBEREHET 04T, BrOWERS
B2 EFRE2E T 2\ HL P a NIz,

(3) EREGREMOMREG

HE, BE, &5 -3y -E5E, LERBL
CIHFERAE B 2 A O ERE2S Table 11-
6. RS i, BERSEHH, W, EFRELEL
M2 fRIcH >z, HifRIZBW T, &3 HEE
LEAHHROHENR L E» - T, RERIES
RETR, MECHHEHEEGR?R &S, 81
MR, B 1 BB L UESR G HBEEZR L,
1979 FBWT DA, LEAFZ, BE, 28X
U A HifRE - BERAEE R R L,

@) EESSH

R, &HEER, 8RB IUvEFREET 21
BfREUE T, ERASMTEIT > 7z Table 1I-7.
WWRENBML, ZheDOBEOTNTEAWTHE
LIRS, |1 ERSE, TRNTOREEEE
BE%ER LT, 882 EFME, 5 1 HME & A0
EIRUTzA, 83 B LU 4 HR CEOHRME
AUz, B3ERSIZ, F2HUEELHLEHEE
R L1z,

ERRR 3D FERSZ, HERO A%
DIFET HE/S NI (Table 11-8.), E#HB L UES
R2MAWIEE (Table 1-9), B 1 FHHE, T
SOFEDTRTEFEHEERL, F5FIL 8%
BETh ot B2 EESE, F1ERE LS
R IFEoMBEERL, Kite, EI3IERs L UE
SELEAOHEERL I,



HHEZ : WOER 2 ffb 2 BET OB L RERR T 2% 5

Table II-3. The lengths of panicle, culm, internodes, and leaf sheaths and blades of the 19 isogenic dwarf
lines in 1979, expressed by percentages to those of ‘ Shiokari’

Name of Panicle Culm Internode length Leaf sheath length Leaf blade length
isoline length  length 1st 2nd 3rd 4th 1st 2nd  3rd It  2nd  3rd
d-1 37 32 64 3 25 8 65 54 60 55 63 59
d-2 04vs 59 75 42 60 20 86 78 76 88 88 69
d-3, 4, 5 72 41 59 35 22 20 71 60 64 55 66 59
d-6 64 46 102 6 8 8 107 ggns 101 92" 99 84
d-7 81 87 74 99 90m 70 91 91 93ns gl 9gns 9Ins
d-10 80 55 68 60 28 28 79 79 84 76 79 81
d-11 112 52 58 2 109 85" 93 88 89 85 90 83
d-12 106" 63 100 59 23 13 106" 98 98 91" 103%™ 83
d-13 70 58 68 49 58 50 76 62 79 66 85 76
d-14 91ns 54 80 46 23 20 90 83 92 o3 98 84
d-17 84 60 74 56 39 53 77 75 90 78 93n 82
d-18* 40 13 26 5 3 5 33 23 23 24 25 23
d-18* 79 53 68 51 42 10 70 65 56 53 66 56
d-27 86 64 80 60 43 53 81 78 88 87 91" 88
d-30 79 79 65 85 977 85™ 88 98 115 83 100~ 84
d-35 83 61 54 76 66 20 88 74 60 78 73 52
d-47 g3ns 59 74 60 42 15 101 90 84 86 o 72
d-a 90 54 35 71 69 25 79 85 94ns 75 1097 9gne
d-b 89 54 64 60 33 10 89 82 71 88 78 62
Mean 81 55 68 49 16 31 83 77 80 76 84 73
(Actual valuoKarl 16.0 64.6 26.0 21.7 13.0 4.0 23.3 21.7 17.9 26.0 28.9 30.3
L. S. D..05 (cm) 1.8 3.7 23 1.0 2.8 1.1 15 10 14 2.7 3.2 2.7

Difference from ‘Shiokari’ was significant at the 0.05 probability level with the exception of ns (non-
significant).

Table T1-4. Yield components and two leaf characters of the 19 dwarf lines and ‘ Shiokari’ in 1979

Name of No. of No. of 100 ltzernel Days to Width of Angle of
isoline panicles? spikelets? weight heading® st leaf st leaf
(g) (mm) (degree)
d-1 19.7 93** 0.99** 88.0 12.4** 12.2**
d-2 16.7 101* 1.82 89.0 10.2 13.8**
d-3, 4, 5 82.8** 43** 1.72 91.5%* 7.6% 29.7**
d-6 22.7 82** 1.92 89.0 9.9 24 .4**
d-7 18.3 137* 1.67 89.0 10.3 34.1**
d-10 85.9%* 62** 1.71 100.0** 9.2 23.2**
d-11 15.8 93** 1.20%* 98.0** 11.5* 13.8**
d-12 17.3 110 1.82 86.5%* 9.7 22.5**
d-13 19.7 85** 1.75 108.5** 10.5 18.5**
d-14 112.4** 81** 1.66 103.0** 9.8 19.4**
d-17 81.3** 82** 1.66 104.0** 8.9 23.5**
d-18*# 31.1% 26** 1.82 98.5** 8.6* 23.5%*
d-18* 25.8 64** 2.13** 89.5 9.4 20.3%*
d-27 88.2** 80** 1.74 105.0** 9.2 27.8%*
d-30 16.1 125 1.59* 91.0* 9.4 —
d-35 19.2 84** 1.88 89.0 9.8 36.6*
d-47 16 .4 76%* 2.06** 91.5** 11.3* 14.1**
d-a 16.7 156** 1.81 92.5** 11.4* 17.2**
d-b 17.8 75%* 2.12** 91.0* 10.1 16.6**
Shiokari 19.2 120 1.79 89.0 9.9 48.2
L. S. D05 9.7 16 0.16 1.5 1.1 8.8

Uper plant. ?per panicle of main culm. *counted from sowing.
* #*Difference from ‘ Shiokari’ was significant at the 0.05 and 0.01 probability levels, respectively.
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Table II-5. Characteristics of 19 isogenic dwarf lines

gjlr; ee of Characteristics

d-1 Extreme reduction of the second internode length and small grain.

d-2 Extreme reduction of the second internode length in some of the culms, and normal grain.
d-3,4,5 Tillering type.

d-6 Extreme reduction of the second and lower internode lengths.

d-7 Short grain and cleistogamy. Long culm as compared with those of the other dwarf lines.

d-10 Tillering type and delayed heading.

d-11 Extreme reduction of the second internode length and the smallest grain of those of the dwarf lines

in this study. Development of neck leaf.

d-12 Similar to Shiokari with the exception of short lower internodes and erect leaves.

d-13 Yellowish leaf and delayed heading.
d-14 Tillering type and delayed heading.
d-17 do.

d-18” Extreme dwarfness.

d-18% Many panicles of small size, as compared with those of ¢ Shiokari’.

d-27 Tillering type and delayed heading.

d-30 Moderate dwarfness and shattering.

d-35 Lower internode elongation type and normal grain. (responsive to gibberellin.)
d-47 Upper internode elongation type and normal grain.

d-a Typical lower internode elongation type.

d-b Similar to d-47 line.




Table II-6. Correlation coefficients among the panicle, culm and leaf characters in 1979 (below diagonal) and in 1980 (above diagonal)

Panicle Culm Internode length Leef sheath length Leaf blade length Width of Angle of

length length 1st 2nd 3rd 4th Ist 2nd 3rd 1st 2nd 3rd 1st leaf 1st leaf
Panicle length .37 .28 11 b9*x 12 .54 AT 41 .56* .46* .46 .18 -.10
Culm length .61** 70> .86 .71** .50* AR S A Y A I VA 1 -.03 .30
1st internode length .40 .54* .40 .21 .04 .84**  .69**  .55* .72**  5b* .42 -.14 .21
2nd 7 .41 .84** .21 .50* L34 .45% .54 .48* .42 .42 .44 -.14 .37
3rd 7 53> 70t .01 .50 62** 40 .53* .5Ho* L59** 54 .55* .28 A1
4th n .40 A .19 .45% L84 .12 231 .50* .19 .45 .61** -.02 -.01
1st leaf sheath length 72 .66** LT4%5 37 .34 .27 J89** 71 86 69** .55 -.09 .06
2nd i T5** 7T .66**  52* .49* A4* LO4*x 91 L02%*  Q0** 77 -.03 .01
3rd 7 .60** NV .61%% 46" .46* J56** 79 01+ J84xx g7 0] -.02 .03
1st leaf blade length 75> 75> JT0**49* .42 .41 J92%* 0 93%*  84** .83 .66** 12 .03
2nd 7 71 L70** .58%*  49* .45* .43 L84 91+ 94**  88** L94x* A1 -.08
3rd n L62x* 73> STRE 48 .50* S60** 71 B4** 93*+ BO** 02** A1 =11
Width of 1st leaf .23 .03 .02 -.14 .33 .04 .27 .23 .18 .22 .29 .24 -.50*
Angle of 1st leaf .03 .58** .27 .58%* .29 AT* 15 19 14 .20 .06 .20 -.46*

* **Significant at the 0.05 and 0.01 levels, respectively.
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Table II-7. Factor loadings of the first three principal components anal-
yzed by the use of the lengths of paniele, internodes, leaf
sheaths and blades

Factor (1979)

Factor (1980)

Length of I II 111 I I 111
Panicle .78 .04 .24 .58 -.05 .76
Ist internode .66 ~.54 -.16 .69 -.54 -.22
2nd ) .58 .37 .57 .58 .15 -.46
3rd 7 .59 .74 -.04 .68 .46 .31
4th 7 .59 .68 -.34 47 .78 -.14
1st leaf sheath .89 -.33 .09 .85 -.44 .01
2nd 7 .96 -.13 .06 .96 -.16 -.08
3rd V4 .93 -.05 -.20 .94 .10 -.12
Ist leaf blade .94 -.20 .08 91 -.26 .10
2nd Vi .94 -.11 -.02 .93 07 -.05
3rd 7 .91 .03 -.21 .86 .29 -.04
Eigen value 7.27 1.63 0.63 6.79 1.53 0.98
Contribution (%) 66.1 14.8 5.8 61.7 13.9 8.9
Cumulated (%) 80.8 86.6 75.6 84.5

Table II-8. Factor loadings of the first three principal components analyzed by the

use of internode lengths

Factor (1979)

Factor (1980)

Length of I 11 I I 1 111
1st internode .25 .95 (19 .48 .79 .38
ond 73 16 - 66 78 29 ~ 54
3d 91 -3 16 85 % 07
dth 91 10 32 73 _ 52 25
Eigen value 2.25 1.02 0.60 2.10 1.05 0.50
Contribution (%) 56.3 %54 15.0 52.6 26.2 12.4
Cumulated (%) 81.7 96.7 78.8 91.2

Table 1I-9. Factor loadings of the first two principal components anal-
yzed by the use of the lengths of leaf sheaths and blades
Factor (1979) Factor (1980)
L h
ength of I 1 1 Il
1st leaf sheath .92 .37 84 .49
2nd n .97 14 97 .15
3rd n .95 -.22 .97 -.20
1st leaf blade .95 22 .92 27
2nd n 97 -.13 .96 -.23
3rd Vi .92 -.36 .87 -.45
Eigen value 5.37 0.40 5.13 0.63
Contribution (23) 89.5 6.7 85.6 10.6
Cumulated (%) 96.2 96.1
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Table II-10. Variance components estimated for the compound characters, expressed
by percentages to the total variance components

Compound character

Percentage of variance component due to

Lines Years LxY. Error
Percentage of the second internode length | 92.5** 0.2 0.0 7.3
to culm length"
Upper internode elongation index 87.6%* 2.3** 5.0* 5.1
Ratio of the first internode length to the | 70.8** 5.0%* 18.1** 6.1
third internode length
YArcsin transformation was carried out before the estimation.
* **Significant at the 0.05 and 0.01 levels, respectively.
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8" | {
2 *6 ggh
— ! i - !
 80r [ s 3 80 . I
é’ } 7w § | 32
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| I
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I
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Percentage of second internade length (%)

a 1979

Percentage of second internode length (%)

b 1980

Fig. II-1 Scatter diagram of the nineteen isogenic dwarf lines and ‘ Shiokari’ according to the uper-inter-
node elongation index and the percentage of the second internode length to culm length in 1979

and 1980.

LSDs of the upper internode elongation index and the percentage of the second internode length to
culm length at the 0.05 probalility level were 6.5° and 9.3% in 1979, and 6.1° and 6.29% in 1980,

respectively.
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MERZL>THEONIRTRa7 L&Y, HEE
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BMURH D% E, TLBMY X0 _FAHiFEEER
T# 72, Morishima and Oka®? 1%, ZEAREELRHM
DEFEEAEY, REE TEHSE] &0 [ EAuMHERE
B ThotzZEBME LR, -7, MBI
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AR VT 19 OB, BfE-REs 2 H
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EAHiERER O d-2, d-3, 4, 5, d-12 BL U d-14
R e THEEHER D -7 R & K HETE 7,

UEko k>, AEEEFREXAWL Z X
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Table HI-1. 127/ ¥ & 5 286 L O/NBICET %
1S EOBENTE s hi. BEEC L TRERN
Avsh, BB, 2 RXEEH 1YY
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BEU2 REHEEY D EEH()D 5 BERM, XA
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B o bIFIND, 7, AWED 1 KEFE
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SEIBIUEIBED I XEH L2 X
BEOESHRETH %,
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Table III-1.

Panicle and grain characters used in the experiment

Character

Explanation

1. No. of spikelets per panicle

2. No. of primary branches do.
3. No. of secondary branches do.
4

. No. of secondary branches
per primary branch

5. No. of spikelets per
primary branch

6. No. of spikelets per
secondary branch

7. Panicle length

8. Length of primary branch

9. Length of secondary branch

branches

10. 100-kernel weight
11. Grain length
12. Grain width do.

13. Percentage of awning
age

Measured in the panicle of main culm

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

Length from the panicle base to the tip of panicle

Total length of primary branches/No. of primary branches

The mean length of secondary branches which was measured in the
second and third lowest primary branches on the panicle axis
Measured in brown rice ‘

Measured in unhulled grains

No. of spikelets having awns/No. of spikelets, expressed by percent-

EIERE TNz, FBHERERMKICB T 2 158
x4 OB EORE:, TLE»Y ]
OB 2 EARICER L T Fig. [I-12xRL
feod-7T BEL U d-a B0 1 FEEMHZ, [ LD |
L yERHENL:E, LrL, 20ERIEd-a %
BiHs 1 REFEHOMINZ X >0k LT, d-7%
T 1 RS D 2 REBEROEINC & 25508
KTHolo d-12 BL U d-30 B 1 BETEH T
&, zhZh, [LB»Y | LoMcEEERsLR
Tip-olz, FOMO 15 BBV, 1 FEEER
BILBPY] EDIERECHI L. TOEREEL
LT, d-1, d-2 8 L0 d-35 B#TI3, 1 REFEHO
BB HesNORER LT, d-13%HTIRFELLT
1 KEAEL T 0 2 KRB OB L - Todz, d-
3, 4, 5, d-10, d-14, d-17 B L 18 d-27 DR ZHKE
WENRL ST OBETH B, d-6, d-187, d-18%
d-47 B L U d-b OB FRME BRI, 1 FELEOM
DS, HIED 2 BEXNFOEAERL Tz, &
1 EEAROBDVEETCH - -1 R T
X, 1RO IARD 2 REFE2ECTCY
ERdot, A, d-11 /KT, 2 XEEYDHE
TE8 1 BEAH OB R L EE L5 2 Tz,
B, MOBRHIZB LTS, 2 KEEY ) @RI,
bHHIEE, 1HETCROBY L Eb ) Bashi,
Ll, | REEYSDEERIZ, 4-3, 4, 5 RED
LB EBNT, LMD | EOMIcEEENLS
nF, 1 EEIEROBE IS 2 288 3/Ns o,

BREAMOBEL S TIC 1, 2 XEHEE%® Table
MI-2. R Lz, BERBWTIE, d-11 RO 58
[LBMD | LOEBCE»- 7205, Z#id, d-11
ko THEECEIERA L, BT I EZE
EL1:kdThb, d-2, d-12, d-14, d-47, d-a B
L Fd-bOERKETE, [LBeh | e0ficEEs
BAHLNT, BEED d-18" RHESRELEL, -1 %
DS Z NITR B2, 1 REERIZ, d-11 R FE
T, MELZREROERER Lz, 2 XEFEET
X, d-30 ZHEOAMBI LD J IV EFBEICRL B>
Jzo R¥tZ, d-11 ZHETREDHE L, d-187 A
ZhiZROTWE, —ifi, 2XEBEREE, BEB
UL REEAFEER L HA 2 RiZ Uz,

2) BMEETONEE W RITTIEA

VY EOBERBEEEGETRIEE LD ZDoWw
T, LKERE, PR, HiEL L CFEEILEDE
HIfE% Table II1-3. R L7z, d-1, d-11 B & Fd-
30 BT, MEOEMCLI->TILE»D] &b
PEIFED Ul B, d-18% d-47 B L U d-b R
TR L 72 28, Z IR OBENe X %,
d~7T B LV d-13 BH T, WREEEL T, WIE
PEML 727 DICRBERHEVES P58,
d-10 R T, WEHE BB Uiz, 20, WIED
EMOABEETH-1-DIZ d-6 BFETHD, d-14
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2d-18" REETWE, TLB»D | L DHICEERII»
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NS : No.
NB1 : No
NB2 : No.
SB1 : No.
SB2 : No.
SB2 NB2 (1) dr» -line
------ da N
NB1
(2)—— d\:-line
""" ds N
N (13
7
NB1
19 ™"
SB191
o2
b (4)—— dis-line
SB2
NB1
«x87
|85
)_‘_ de —line
h

"
"

of spikelets per panicle

. of primary branches

of secondary branches per primary branch
of spikelets per primary branch
of spikelets per secondary branch

NB1
100

SB1,
89

pes
SB2 3\1682
(7)—— du-line

Fig. III-1 Diagrammatical representation of the number of slikelets per panicle and the four component

characters in the 19 dwarf lines, expressed as percentage to those of ‘ Shiokari’.

The actual

values of ‘ Shiokari’ were NS=120, NB1=9.9, NB2=1.99, SB1=5.7 and SB2=3.3.
*, **Difference from ‘ Shiokari’ was significant at the 0.05 and 0.01 levels, respectively.
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Table III-2. The lengths of panicle, and primary
and secondary branches in the 19
dwarf lines, expressed as percentages

Table III-3. Four kinds of grain characters in the
19 dwarf lines and ‘ Shiokari’

to those of ‘Shiokari’

Length of

. Panicle

Isoline i
length primary secondary
branch branch

1 564+ 5o** 43**
-2 98 100 697+
&3 4,5 73%* 71%* 72+
et 62%* 81** 74**
a7 76 79%* 77+
410 §1%* 80** 90
d-11 118** 80** 35%*
d-12 107 103 ol
¢-13 707 6o 1o
a1 91 so* n
417 g3+ 76** 69**
18 30%* 50** 39**
d-18* 79%* 84** 95
427 a7+ 76** 68**
a0 76%* 81** 125%*
a3 g+ 91* 99
d-47 92 94 o
d-a 89 a1 9
db 8 83 o0

Mean & &

Actual lengtglglokari (em) 16.0 6.7
L.S. D.(u.ns) (Cm) 1.8 0.6

lOO*lferneI Grain Gl."ain Awning
Isoline weight length width N
(® o) om) P
d-1 0.99** 3.86** 3.43 0.0**
d-2 1.82 5.72 3.61 85.3
d-3, 4, 5 1.72 5.95 3.58 96.4
d-6 1.92 6.23 3.69** 75.2
d-7 1.67 4.98** 3.77** 44.1**
d-10 1.71 5.62* 3.31* 97.2
d-11 1.20** 3.94** 3.55 0.0**
d-12 1.82 6.17 3.53 96.4
d-13 1.75 4.98** 3.69** 69.2*
d-14 1.66 5.66 3.32* 98.5
d-17 1.66 5.67 3.26** 97.9
d-18* 1.82 5.77 3.46 97.3
d-18*% 2.13** 5.95 3.77** 90.0
d-27 1.74 5.67 3.38 99.4
d-30 1.59* 5.15%* 3.45 6.9**
d-35 1.88 5.93 3.53 88.7
d-47 2.06** 6.14 3.71** 98.2
d-a 1.81 5.78 3.45 92.5
d-b 2.12** 6.17 3.65* 97.7
Shiokari 1.79 6.03 3.47 89.6
L. S. Dioos 0.16 0.40 0.15 17.5

*, **Difference from ‘Shiokari’ was significant at
the 0.05 and 0.01 levels, respectively.

THEEREL, AEEREEL, 89.6%ThHo7e,
UL, d-1 8L d-11 R Tk, SELLET L
Bote, £, d-7, d-13 BL U A-30 REIZ B LT
b, BTEEIEER TLE»Y | KENTHBEIRED
L7ze

(3) M, RB X URICHRb 2ERMIC BT 2HE

B R

HREO S/, HRE, WE, WiE /R, L
Hif R EE MEER) oo 0N 1 R0 &3 14
BEizOWT, KEMOMERESER SN
(Table 111-4.), 1FEEETEHE, 1REAMFHK, 1R
B D 2 KRS & U 1 R D S e %
NENEWEBEEZE L Tz, 1 REESE 1 K
s D FEEB O, 76 e 1 RS 2 KHE
BE 2 RAAEY D SETER ORI OMBREE, WTTh
b1 BKETHE Tz, 2 REFY &b L
2 REMFEORICEE HEE RSz, BELC
ne 8HEORPE L OMIZZEDHELHFEIAHS
i, fhr, CAEMEREE 1RSI, 1 XEE
e o Nz 1 REAEY 72 0 2 KR L Oz i,

* **Difference from ‘ Shiokari’ was significant at
the 0.05 and 0.01 levels, respectively.
zhxh, BRERZEAOHBEBE >N,

o T, BRMSHERNR S, THEBHRIE LR
TR TR, 1 FEEEDS B3 EAES A 5Nz,
Fiz, SEOSGUOEMER ISRHITLE®»D ]
zEL) FRAVTHBEREEERL- 25, 14
L 1 EEER S 6 BOREE L oz v
TREELEOHEERA SN, BRELHROME
KRBLHES AR, BRE 1, 2REERED
Mizd, ZhENEECHEBE»S Sz,

(4) FEB L URBEIC O WTOSEEMBN

BEOBBE X, HEKEESHERLROA R
5L, BIfiE TORBRPOMS IR T, %
2T, 1RETCROBRERTH 5 1 REEL, 1
REREL D 2 RAEER, 1, 2REAELDELE,
BR, 1, 2XEHEROSFH7TREL AV TERS
53 E1T o7z (Table 111-5.), %1 FHI X, &F
HEBOHMZRLT, BOoSBiRE s2kd
TeFEZoN, STINDESRER LI, 8£2, &
3ERSLHHBREOHFESRERL I, BFAH
EDoERDPEERTII20BHH#ETH -7, £



Table III-4. Correlation coefficients among panicle, grain and culm characters

Iv.

XL
XII
XIIL

XIV.

. No. of spikelets per panicle
1L
111

No. of primary branches

No. of secondary branches per primary
branch

No. of spikelets per primary branch

. No. of spikelets per secondary branch
VL
VIL
VIIL
1X.

Panicle length

Length of primary branch
Length of secondary branch
100-kernel weight

. Grain length

Grain width
Culm length

Upper internode elongation index

No. of panicles per plant”

I

.43

L67%*
.26
.43
.30
.06
.15
.25
.09
47>
.60**

.36
66"
.40

v

.62** v
.54* 12
.64** .51*
.45% .82x*
.10 .26
.18 .35
.05 -.01
L61** .64**
.29 -.15
.10 -.06

.63* ) (—.38
.59 .36

IX
L89**
.41
.14
.21
-.08

) (5

X

A1
A1
.38

.14
.20
-.30

YIn parentheses, the values of the upper parts mean correlation coefficients calculated by using Shiokari and the dwarf lines except the five tillering dwarfs,
and those of the lower parts mean correlation coefficients calculated by using the five tillering dwarfs.

*, **Significant at the 0.05 and 0.01 levels.

A8

F00H EICHEE R RS
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Table III-5. Factor loadings of the first three principal components analysed by the use of seven panicle
characters, and those after the normal varimax rotation

Factor Factor after rotation
Character

I I 111 I 1I 111
No. of primary branches .08 .57 .52 .04 .18 .94
No. of secondary branches per primary branch .78 -.18 .28 .69 .17 .46
No. of spikelets per primary branch .86 .23 .18 .44 .45 .66
No. of spikelets per secondary branch .79 -.52 .19 .94 .10 .21
Panicle length .70 .51 -.43 .04 91 .33
Length of primary branch .82 1 -.50 .41 .87 (11
Length of secondary branch .72 -.60 -.15 .90 .28 -.09

Eigen value 4.00 1.31 .86

Contribution (%)
Cumulated (%)

57.1 18.8 12.3

75.8 88.2

T, ZOE1~EIOEFRSEHLT, b
Xy 7 AES L DV ERERE RSN, BRCRT
W<, HEEOS1RTE, 1 XYY 2 KGE
B, 2REFYSYEREBL U2 REHEELOMT
WEFNRLEWHEBEI 2R L, ZhiEXLT, F3H
Fid, 1 REEHB L REFEY Y Btk Zh
FNEWHBZEL Tz, 57T, 1XREFE 2
KRR L1k, & 2REMHI, BB IcBES
TEEEZOND, 7, F2RTR, BEBLU
1 REEE & OMBEPE L, B3RS DBEE
ODRFEHFEZ NG,

a5, 1HEREEREREL LT, FhiiE
BT 3 4 BOPE PMYER AW CEERS*
A&7z (Table 1I-6.), % DR, 1 REHEHS X
U1 SR Y D 2 RS OEERER GRS, 1,
2 RIZHFL D B OBEREIRGR L V60K
KThotz, #hific, 1FEETEHOERE,

ELT, 1, 2 REEESESL T, BRER
"LT, WEEHIEK L 2BERRBSFEZT 7,
Table II-7. AR L7 BERED S8 & 20722401 <,
WEERD W% IIHE ML > THFEEN 2,
PR OERRER RS, WO Fh L D b KE <,
PEMIE L D b RBEICHL TAS WEEEr52 T
vatz,

4. F B

BREEC DO TERSAHTEITY, & 5 CEFH
ElE 5 AR, 1 REFESY 2 REFEHB LU
2 REEARY O B BE T 2 AT, 1 REEF 2B
THEUORT, BLIUORIOBEORTD IES
BLZEWTE, FEE, BOBECEST26
BOEMBEETFICO2WTOMIED BV, Zhbd
KELHT AET 2B WS, -7, BEEFD
TR+ 2/EMIE, &L THOBRBEE T
3 FWEETFO%REG L FERORFICE - T, #HIEL

Table III-6. Multiple regression analysis by using the number of spikelets per
panicle as dependent variable and its four components as independent

variables
Partial Staqdard
Character regression partial
coefficient regression
coefficient
No. of primary branches 9.0 0.56
No. of secondary branches per primary branch 28.5 0.46
No. of spikelets per primary branch 10.3 0.11
No. of spikelets per secondary branch 2.4 0.04
Constant -96.1
Coefficient of determination 0.951
F-value? 72.58**

YMean square due to regression / Residual.

**Significant at the 0.01 level.
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Table III-7. Multiple regression analysis by using
100-kernel weight as dependent vari-
able, and length and width of grain
as independent variables

. Standard
Partial .
f partial
Character | regression ;
X regression
coefficient X
coefficient
Grain length 0.34 0.86
Grain width 0.57 0.32

Constant -2.17

Coefficient of detarmination 0.90
73.81**

F-value?

YMean square due to regression / Residual.
**Significant at the 0.01 level.

BrrEIbND, 25K, BHEGFCL2 18
BB oEE, 1BOBRBED > B TIR1IX
BAES & 1 REAESE D 2 REMERD 2 BT L A%
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REDOEEDS 6T, BRE L 1| REHE L ofiic,
FWHES A S L, 2XEHERE, L2 2X
B 0 FEIEB L ORI TRVWHBE 2 R Uz, BRI
DWTIL, d-11 RO, BT HORRHES
BT EHBEVHLZOT, MBI LESIOERFER
REIELLDWE, 1 KEEEEHVLANZY L
Ezohd, fih, SHEOMBEX, TNTEER
DORES (Fa) »ARTIBEELEELHER A
Shiz, Zhiz, BB 280EIORE R, B
RT3 B EAEZRIELTWwE IR
ERYT 3, '
Kinoshita and Shinbashi?? X, ZHKOEX LIE
ToterhsRBulpBERIcL-> T2 8D
ZUERERECZTREESE L, XEBRTRIHES
L URIE 2 7248, Tk EIE—T 3R %15
72o B 512, d-18%, d-47 B X U d-b DB R TIE,
FMIEOMAICE>T [LB»D ] L0 b EREDON
s s enliishi, §2HEHEERNTH S
d-1 BLUd-11 FH & TR, BEREVEZh RN E
5500, BNENELEHETL2I 8L EL
AEEECRDE 0D 2HTR—HBL TR, d-1
& d-11 DIERZIRIC BT 200 5 8B, BE
ERIFZC D W T DBIEH R 2 AT 2 L TH
BRIV, UL, RBcfRb s 3EomER, 1,
2RBERE L b BEOHEENA SN DD,
MOBEELERES & U 1 BB L O Tl

BBESNE 5Tz Mo T, BURE TSI
R TR RRIOT 27EH EBIEL 2 vwIES
BELBERZ D,

Ubo ks, BERETFOLEE, 1, 25
B ORI & - T 1 FEEBUCER 3 528, BB
PRARIEAERIZTHEDZ LI EBHS L
wolz,

SBIVE RoMREICEA5T26EN
EENEETOIER
1. %%
HOWECHEET 5 E@HEET W, D1 (F
B, Ur-1 (EEEH), o (B, sp @), Cl
GETE#A) BL U n RERE) ZEPHIS AT
VwES, TS DEETOS B, Ur-1 LT,
ROy, 1 EERY, BhEE, BES
K 2 GEE L, TP RHAE LY 5 2 L0
ST ENID, £z, lax lwDWT I, 1 BB,
2 KRS L U LB R R S ¥ 5 2 E8T®
5079, UL, o 4FBoEEEETFIEOVT
iZ, B TFRERIN TV, AETH, Zh
50 6 MOFEEET & PnEE T 2 1E8EE
TR RECH Y, IbEEORIEEE A v h Y |
PHBOBAL UCRMEELL F, EM2ED, &8F
EREETONEIC & - TE U EE TN HES &
UHI EERE P HEL, 8TEBETFOERYE
Femidat U7,
2. BEbB LUk
6 EOFEEET 2 ZhFhE T 2 MR,
N-53 (Dn-1), N-55 (Ur-1), H-484 (lax), H-
484 (sp), H-484 (CD) # X UF H-490 (#) »FHw
Shiz, ZTheDdb, H-484 DARBETH - 72
D, Ml 5 ZMB TR ThETH 72, ZHODH
HibBOBR L LTI [41¥H D] i,
1980 4ER F TALE I B\ C A B S - .
RHEEARET, PPRETVFETH S, £
REFOREN LT E Plate 1 WKL, &35,
Du-11z2WCi, iz, TLB»D ) 2RERET
3 REEETREEERL THRA L. Thbb,
H-137 CRLEMF 6 BE < DR LI BEE LT B,
F, 0% Bz &8, Du-1-B.F, THOBULER
B, TLE») | ZIERA—0BEERL:, 4%
BEF T2 & sp BT R EHcBLT
i, BHED lax B e sp BEZFNFNOIEER & g

lll
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KRG TER, LrL, TeeEEETO Du-1,
Ur-18X0ClLIZBET % F, £EMTIE, RRAC X
ZECTFEOHENES 2 BELE T, £, 7
FEHEEBETESNDH, v B ETEENOHBIRT
ERWEREDBS» o, TR, vi DT ORI
BEETZEEZON, 26 DEEITE, TR,
FsMERX L > TFNFROBETREA2HEL T,
N-53 @ F, £ 13 1978 4, H-484 7 & 12 H-
490 @ F, M3 1980 4, 2 Do F, #8 & Dn-1-
BsF, & 1981 FicHktE s viz, FIEFEIX, 30.2%
14.5em & Utz, HEAEAE, 25 7.2, BT 2B LU
M 4.5 kg/10a Th 7225, 1978 4EDHIE Zh b
D23DBERHE L, £72, WEBLUF, 1, #
nzno F, EFCBEEL TRE L,
FWEEE, BREIIB L CIZIc#EST 223, K
HEAPC I > TRINERE 2EL LHEANEES
b5,

3. & R

(1) BEECBD3LE
ERMOF, EMcB T 253 UTOML T
Holz,

Dn-1/Dn-1:Dn-1/+ :+/+ =9:19:12
[4 A Y IXN-53 e
Dn-1/Dn-1:Dn-1/+:+/+ =29:61:37
(434 Y XN-55----
Ur-1/Ur-1:Ur-1/4+:+/+ =35:82:36
[4 35U XN-482 - lax 1 + = 47:101
[4¥H ) | XH-484 - spi+ =42:119
(434 Y IXH-488 -
Cl/CL:Cl/+ :+/+ =29:74:34
[4 ¥ H Y | XH-400 -+ 7+ = 31:100
IneDdb, H482 D F, BT D F,iZ
BUHEE, 1:2:160L<11E3: 10OoHET
WHERIHEE L, ABECHR L MEER, 52
BMEETD Du-1, Ur-1 B8 X U ClLIZDwTI,
F, EH02@ETH o7, LrL, $HEBREFOD
lax, sp B XU »i T, $HE DWW TIRLAEBZ,
R IEEEIC DWW TIESEER LR OMEE 2 EES
WERUELCHEECAV, 8&EFIET 2 5%
UL ~7ToBOFEER, R E8ULIE
W OSEHEIC T 2 ESE AL T Fig. 1V-1
R LTz, ok, MBI UOFCOWwTiE, 27
15 AR E AV,

Dn-1 B3 288 % Fig. [IV-1-(1)B &£ (20w
RUTeo Dn-1 %% L E~T oM T, | REHE
L 2 REFHOE L I & - T 1 FEEIEES
BN 72, edn BAEEE, Dn-1-BsF, D75 N-53
DF, $0VEETH-o7, LL, 1 REFED EE
¥ T2 KNSR LIz 00, 1 KRB b #ET1E
BUIRD U, BEBLI UL, 2 XBHEEZBLT
BIEAEMNA SN, Fid Dn-1~7T 0B XD REH
DHEBEZTH o7z, T DFER» SBHS R
<, Dn-1FRERIZELWVEFE2ET S (Plate 1,
72?2 L, Dn-1-B,F, O~F o B 2 1 REMHE
ROMT, EERL Y 5 YKECHRE MU,

Fig. IV-1-QR3ML, Ur-I1FEBIUNT
ORITE, 1 REEHB L RS Y 2 B
B, £k, 2 REEROEIMCHEST2XR
R O SIS L7z 2 D72, 1 BEILE
BELIMMUE, Lhl, Dn-1 DHE LR,
1 REED L8 % T2 REFEBSE T 6720, 1X
Y 0 ISR Les Bl & 5 RfE™ I,
Ur-1 R EROFBAToMIVEETH- 1o, %2
B, Ur-1 ®TROEEERTIE, 3 KEFEOSEHH
BTz, i, BERE 1REFEER, EHEEEHE
DI,

H-482 O F, BT (Fig. IV-1-(4)), lax BT
i, 1, 2REFEYDEEROEL VBB LU
KL D 2 KO 24 L, EEEO 19%
O1BEETR L b s PoT, LL, 1XE
B, ERALFERBETH- . BE L 1 RHH
ERFEEIIVDREI o, 2 REEERES
WL 72, Fig. IV-1-Bhcman s, s MT
X, TRTOMBEBICODWTHEERRD B4 H,
Bz, 1REENY 2 REER, 2 RESY Y EE
BB LU 2XEEEORAIVEETH 12, 205
DOFER, 1 BFERRERRO 29% & -7z,

Fig. IV-1-(6)lc7R T, Cl REB L U7 0fl
TR, 2RXEFEOBRIBAONI, Tz, 1K
R B U, Zhid 1 KEEERROEHC
kB, 2hnsDE, Plate LIcASRE L D0 2~
4R DOBELOEERET L, o ERE, C/
REHOFP~ToHMEIOBEETH -7,

v BZEAL T3, H490 O F, @B W T, 1 XkfE
Lh 2 REEHLEML DD, 1, 2:REHHY
DHEEBBEA Uiz, 1TEETTREIEERED
85% Lt ol, F72, 2~10KT X1z 1 RIGAEDHH
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(2) Ishikari X N-53 (In-I)

NS : No. of spikelets per panicle.

NB1 : No. of primary branches.

NB 2 : No. of secondary branches per primary branch
SB1 : No. of spikelets per primary branch.

SB 2 : No. of spikelets per secondary branch.

LP : Length of panicle.

LB 1 : Length of primary branch.

LB 2 : Length of secondary branch.

269 NB2

Homo. ——————— Hetero.

(3) Ishikari X N-55 (i-1)

Fig. IV-1 Effects of the 6 genes on panicle characters. Mean values of homozygous or heterozygous
genotype of each gene are expressed by percentages to those of the +/+ genotype or + type in

each F,.

The NS, NB1, NB2, SB1, SB2, LP, LBI and LB2 of ‘Ishiakari’ were 100.4, 8.4, 2.06, 5.4, 3.1,
17.8cm, 7.3cm and 1.54cm, respectively, calculated by averaging the data in 1980 and 1981.
*, **Difference from value of the +/+ genotype or +type was significant at the 0.05 and 0.01

levels, re-spectively.

ERECHET 201 fE-> T, FEEYEREL 2,

(2) &F, fFEOTWBE B 2 HESR

FhZhoOF, £EHIcBVT, SFEHEETFHE
LI SERAT % & A LN BEI DWW T OHEEI
% Fig. IV-2-(U~DZm Lz,

Fig. IV-2-(DiR®T<, DunI-BF, D 1 k¥
LD 2 REMFEHRTIX, EHB<Dn-1~7 o<
Dn-1 R 2B DI 3[EAfA oIz, L L, |
UETYH, N-530DF, T, Dn-1 KREBE~TF
CEIDFHHEGICER D, EEME DM 2 THS
FiemLi (Fig. ITV-2-(2),

N-55 O F, 2B % 1 fFEAH T (Fig. IV-2-
(), 3EOBEGTFEOAHIEWIRERL TV

2, FRNENOHERBIEFR < Ur-1 ~7 9 f<
Ur-1 X" EBOIEE 5577,

H-484 @ F, £ 8Tk, Fig. [V-2-4)o1
<y lax BMEMERD 1 FEETEHE, Wb 33UTT,
EHEME e XBTE T,

Fig. [V-2-O0m3UWI<, sp Mg, 1FEETEHW
BOWICEEH B ICKTEHDOD, lax
BL D2 1 FEAROL WEEESATY I,

FRROM <, H-488 O F, £H e BT % 2 KEH
ETi, CREH, ~7 ol s IIEER ORHE
EREFNENEZTH -1 (Fig. IV-1-6). Lo L,
200 DBESAEEREWN 2o/ (Fig. IV-2-
(6)o
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LB2
157+

LB1M7*"

(4) Tshikari X H-482 (Jaw

(6) TIshikari X H-488 (CD)

H-490 (7)) O F, KB 5 1 REAFHERE OHEE
%, Fig. IV-2-(MicRmL7z, ZTOEHIE, 1X
FEAR SR+ PRl oD 1 REESEUSE, k- THEH
ST, 0T, 1 REENEAET S v B3, X
HMIOVHESPRKEWEERT L,

(3) i bERBHEIC BT B L

BE, 1~ 48EE, 185 UEBSLUH
Rz 2owT, Hiffi e fA, 2nFhoMEFEmE
RFEDVTOREED L0 E~T aBIOFE %
EEHAMOFECN T 2 EHSE E LT Table IV-1L
WRL7ze

Ur-1 828 B I UAT 0B OBRE IS5
IEAETRLED, CIHBERMLRBETH-
120 KHHZ, Dn-1 BITHEHBROEE A 60, Z0
BEEDn-1xEROERAT oMLY EET
Hotre iz, lx MBIV p BloBWTH, BE
DEBEREmSAONT, Zhe SBOBERLRTICX
AEEQEHEE, TELT, 18 IU0E2HME
OFEHEWHE > Tz,

Ur-1:%F8, lax BB LU sp Bz BT, 18
FROBE BRI S A S L, thOBEEFR T,
EEErAREN LA,

WE - PIE T, EIE—E L EEs RSN,
Tihbb, kB TREEEDEELHEIINRE N

LB161"

(6) Ishikari X H-484 (sp)

LB1107"

(7) Ishikari X H-490 (r7)

0, oFEHEETCHEL TR InbEEEr D
WTDEI DA SNTZ, BB, Dn-1 KRERMIZBT 5
ANBiEIE, Dn-1~T7aB X VEEZETH -7z,

(4) WEMKITT Ur-17% 50 Du-1 OfF

H

BRI L Ur-1 & Dn-11, Ehifbk FINEMHE
WA ZZHMERE2ET 52 600, | FEEEHRE
ELENYT %, 22T, Ins 2BOTEEET
DOHBEERXE D F, EFHic2WwT, INEXCHET 28
xR AT: (Table IV-2),

1R OBE L3, Ur-I1xEB8 LU
AT ORTE, BRESELETKERNEDORDBAS
Niz, ok, BRECBT2EPEEE, Ur-1 %%
BOKFBKTH -1z, £, FTORIBIT S 15
SR OBEME, FRCEBTLLD BN E o,
U EoBBT, Ur-1104& 28 1 EBEORMTE
BEThol-boo, FRI1FEELROMIMItE~S
EINED oz, L, FH 1 EDLSEIZ DWW T,
Ur-1%&%, Ur-1~7uB LU EEMNETEEE
BHENRoIeDT, Ur-1FEBIUAT ull
OFESES HE/LE) IEEH I VERCKE
Motz 1MEETE, Ur-1~7o8Bgbs KT
HoTlebDOEFR L OZEFEETRP T2,

Ur-1 OBE& LRI, D180 THBRES
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No. of plants

0 2.0 4.0 6.0
No. of secondary branches
~ per primary branch

(1) Dn-1-BF,

4
$
%

201

No. of plants
=

200 300

No. of spikelets per panicle

(3) Ishikari X N-55 (U0

ELERNECETHEA SN, L L, Ty 1 fHE,
T 1FEDbo&E, ESS, 1HHEEZ> 1/

LETIE, JEETFHMIBVLWIEEERALONYE
Moz,
4, % £

g0 13, AEBRETFREE AW CBERET
L BERE RN T 5 L, EEER TR
SR LD | 0K F, % B¢ Es e it
RS, MEEPEVIERL T, BiiEESEh—
B2 ERMER LI ARERTY, Du-112o0wT
i, TLED 1% 6 EE LR L REEET R
EER LT U Tze 20D Du-1-BeF, it BT,
1 REMEL D 2 REFHOZRSBRLVFEZETHY,
EEM<Dn-1~7ufl<Dn-1+:THOIEK 318
SRR LIz, k7, 1HEEEEI OWT L AR

_l._N-SS E_l

20+

No. of plants
=
=

2.0 4.0

No. of secondary branches
per primary branch

(2) Ishikari X N-53 (Jn-0)

Fig. 1V-2 Frequency distribution in the F,’s,
H : heterozygous genotype.
—O— Average value and 95%
confidence interval.

BEFEMOEREYED -, LrL, 2hA5D2E
BT, [4 ¥4V IXN-530 F, &M T, IE
WY Dn-1~7 08 LU0k eR OO EZH
S THoTzb DD, Dn-1~Faily Dp-1 K%
BIOMEE ST EWICERL Tz, Plate 2-(1)~
@AY & 212, Dn-1 R EROEBEK X, Br O
BRI B0 2 8OREEECEEEZMELI 2R
KEZ Db DOFKEEZIE (Plate 2-(1) PHEESN
T2 A3 53 1%, Dn-1 OfFFMEICIE Y RV ) V3%
BUBMRT 2 2 L 2R LIz, 8F 5L, Dn-1 K€
BT, $EEERAHC 5132 Y~V ) iEEsES
Wi 2 REERETRO b MEEE 508, D
%Y BTSSR S N D - DICFEIER 2 REFE DR
BElLR s CclER, HEELEEREOEEIGHTE
ENLEEZENS, [LBE®D |DBEEHNEETT
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(7) Ishikari X H-490 (r1)
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Table IV-1. Character expressions of the six major genes in F, populations in culm and grain characters,
and the number of panicles, expressed as percentage to those of normal type
C Genot Culm Internode length ;\Ja?';icolfes Grain?  Grain?
ross enotype .

length 1st ond 3rd 4th per plant length width
Dn-1-B.F Dn-1/Dn-1| 95* 90 89** 98 116 107 90** 96**
" e Dn-1/+ 99 95 90** 103 125 100 g7+ 97*
. Dn-1/Dn-1{ 89** 84** g1** 96 134 94 98* 98**

. SCN-
Ishikari X N=53 Dn-1/+ 947 95** o7 91* 86 93 98** 98*+
Ur-1/Ur-1| 105 95 103 123 141 85** 97** 97**
P - -'>< J R

Ishikari X N-05 Ur-1/+ 106 102 104* 113 142 95 97%+ 97+
Ishikari X H-482 lax 90** 79** 95** 98 102 68** 111%* 105**
Ishikari X H-484 sp 90** 71** 94** 102 106 90* 91** 95%*

cl/cl 102 98 99 108 126 95 g5** 99

ikari X H-4

Ishikari 8 c/+ | 102 103 102 105 116 100 100 99

Ishikari X H-490 vi 94 100 92** 38 94 93 91** 95**
Actual measurement in Ishikari® |62.5cm 28.6cm 20.6cm 10.6cm  2.2cm 7.9 7.20mm  3.89mm

YMeasured in unhulled grains. ?The mean of the data in both of 1980 and 1981.
*, **Difference from each normal type was significant at the 0.05 and 0.01 levels, respectively.

Table IV-2. Character expressions concering yield of Ur-1 and Dn-1 in F, populations, expressed as per-
centage to those of normal type. The mean values of each normal type were shown in parenth-
eses

. 100 Mean Mean Percentage  Panicle Total
Spikelet K R . )
Cross Genotype i kernel panicle  straw of panicle weight weight
fertility . . . .
weight  weight weight  weight per plant  per plant
Ur-1/Ur-1 94+ 34** 120** 102 106** 103 97
Ishikari X N-55 Ur-1/+ 93** 90** 114** 97 106** 107 100
(+/+) (84.9%) (2.24¢) (1.94g) (1.42¢) (58.1%) (20.1g) (34.7g)
Dn-1/Dn-1 91** 83** 97 100 98 104 106
Dn-1-B/F, Dn-1/+ 96** 86> 97 95 100 98 97
(+/+) (92.3%) (2.14g) (1.70g) (1.10g) (60.9%) (24.9g) ) (41.0g)
Dn~1/Dn-1 97* 101 95
Ishikari X N-53 Dn-1/+ 96** 104 96
(+/+) (90.6%) (1.78g) (25.0g)

*

, **Difference from each normal type was significant at the 0.05 and 0.01 levels, respectively.

X, D BEEEELD R 51T, Dn-1 € Ur-113, 1FEAAEEPELEMS Y5, #

B 1EBERBES Dn-1 ~T 0B IO bL ko
erFEZoND, 2B, THEETFOFEALEIER
HERICE>THEISRZBHMELTE, 148
F5 Ci*, RERZBY - MM 2BET
26 N - RSB T 2 BE T BElRE S
Tk,

B, RESEBIUVBEREORY 24 DT, Ur-1
REMB L UANT 0B 1 HREEERERR & RRE
DESWINT 2w e Yk ok, LivL, P11 BE
DR S gt L Ty 1 Eb S BIIERE &
FARBETH-7:0T, Ur-1KEBLUFNT RO
BESSRIEREMU, £/, Ur-1 TR T
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i, BRRAIRERNE LK, UL, Ur-1~
FOiTE, Ur-1 R8TRIE L 1 SRS smL
Bio e WERNBRERRIGES 50, Lrb Tk
BHEOETE e otz, 5T, ~Fuy AFA
OBFRICBVTE, U-1%267 58— H0HE
WRHWRZELEZ T, B, Ur-1+xEHT
W, 1RSI NE R R FEIERE L B

ZEWE L, i BEEOERIISE DT
ET 570 Plate 3ICRTE3LBERERE L. £
fo, REBRTHOI YA OBERRRIC b L OB
FRBELS ZEDPHES T L7, 17, lux
2 BT, Futsuhara 59 % RHIU-40K, N
DHEBALVAH SN, B 1BOTXTE»»5
WAL D ole, L L, Ur-1 S8 L 138 %
DAEDER A SNE M 5Tz,

Dn-1, Ur-1, lax BE U sp O 4 O TE&EET
PIFEEEREZ LML LB 312
i, AEBOERIVHLLTHSE, 22T, IN
SOEBELFER TS NI RED 4 R BT
22 TOMRERTREODOOTREERITY, Fy, F, 8L
F, #8857 23, BEl6#l&ED > b0 2 S
i Plate 4 BL U S WRTEEREOAYHT 5
RS SBE LTz T b b, lax & Ur-1 OFi# %k
ERTHT AEEE, Ur-1 BRe® e AREC
1, 2REFEE2SHT 2600, £ TOELINEL
L7z (Plate 4), A, lax & Du-1 OmHE D R EH
T, ELAYOELIEL, 1, 2 REfEE
DB LT o AEY, @ Tl
ETBEENZ DI THE L Tuviz (Plate 5) 08
H oz, Zh & B OMBETCTDS, N-53 1 FHZ
DB EITD ZLICE > TET LI L RHEL
7o %B, ThOOEEEEFHOEEEMICO
T, SHERBREEMA TITLFETDH 5,

FMEETDI b, d-35 5~V DEEK
BREBITEANT VLS (=)= 7L DB
fBETuy 2L, i, d-18% RIEHOE Y GA b
SEBOEVGA, ~NDEHREZIH T 2 L3 h
%3580 = & QBEEEGT L XS, Dn-1 38
DOHEHEF BT 5 IN V) ViEk 2 EEICED
ZER%RE T3 EZoN 50, oOBEIIZEST 2
FEREET OEBEREFABERIIZ & A SIS I
shTwuiwy, Lol, lax & Dr-1 6L Ur-1
AT 2B TR, Bl &2k 2 MoEEE
BELELZIEME, Ihe0TEEETFOMFRAE

BIZREE M orOBENH L EEZ6ND, K
BT - EBBEGTE, 1 ADEEERE»AT
FERFEEOTBRKC B 1) 2 BRI IORE % s
20 DIFELHEIERZ b,

BVE ItBEOEROFESEICEITS
FROER

1. % 3

Je¥EE i B B REEIE, BROBREZ T, EEo
EES I UL A BEENT Wz, L L, 1873
B (HRG 6 F) WHRILAEKNEESTREN LD
FURENL B ~NEA L2 [RE] 12, ZDRH
HERMHRMED T 8, AR BT 5 KFE DSBS HRE
D T0%LL L% 5 %5, ZHIEB & U LA ~FE
ERILHER L 2 2 & 2HRRIC LTz, 2D, [FRE]
PoBUHSNLETD [HE] &, ERREOYE
By H->T, [HREJZR > TERBIEI - F211e9),

1910 £ (BE: 43 &) 124k, MROEREIC X 3 54
WRMEEBERBEAS LR wBW»TH
Ba, fFERE,S [BESE] R [ILRKREL S
I EORREISEE & 7o, & o, BB
FoTERan [EE) &, ZhETcoRfELll
BT LEBRPOZNTHol, #D®, 19354
(A0 E) BERAHEE L TERSUED THS
BHICER L, —EHIC 3 2REEREO 55% 1 2T
et & iz, 2%y, BESEEOER LREEY
B OE R & 5HER - T, HAFEEY Y ONE A
U7z, 71T, 1962 5 (BB137 ) » o @R
i E LCEEaN T2—5 5] 13, EE, BT
5, RO BT itk > THIE
FEEw BT 5N MEETREL, RAETOH 570
TS, —BREE I B ERESEMN Th o7, £ 2B
B, WHBFOBERRIIM L TERETH 2720
2, OEMEFITEDS Ly, Linl, [435
DVl [F5ch) ]| 2 POBRMESERYT 572
DOTHHFEIZH ST,

KETIE, phrrBEIHBRBICBWLTERENT:
% DERFED 3 b ORFE L 32 HFER VT, R
OEREZFANL L bz, B CINEN L 0BG
DWTHIKRE Lz,

2. MEB LU HE

BB W TGLEE TERESRRED > 5,
32 MmESMEE S Nz (Table V-1.), I ok, &
BERAZ, A, BESIUCHD IS S
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iz, AT, WhOIENRES L IIMRSEC
Lo TEREINLIRE], BHE2BEED I FHE» S
%5, BEHZ, 1935~1961 iR RBCREL T
s niho e [BE], A0 %0 12 K@,
5% D, BIERLEMEBLRIC L > TER I,
CHEZ, 1962~197 BB IRE S Nz
[2—#5 ), (¥ 1HED1l RETHY, v
THHEFC BT 2 ERAETH 2, ERi, LB
BIREERE OREKHE % Fv T 1977, 1978,
1979 8 £ UM 1982 DR A AT o Tce RERIEEB
i B HEAnSfE, RO B & UBHEH % Table V-2.

W Uiz, %, EEUKMIX, JERE SRS,
OB E D, BEOEE L HROHN
QB E U72,1977 B XU 1978 DWEIZIZ, K%
18 E L, 1979 38 & V1982 OFiFIz i3 2 A &
Lzo EENE 33.0cm, BRAI15.0cm & L, &&HEiz
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Table V-1. Agronomic characters in the 32 cultivars in Hokkaido

No. of?  No. of"® 1002  Main® Angle of First®
Group Name of Year of panicles spikelets kernel culm Ist leaf heading
variety recommendation| per hill per panicle weight length time
. (degree) .
(g) (cm) (Date in June)
Akamoro 16.8 96.4 2.01 81.1 91 21
Iburiwase 10.9 100.6 2.64 30.1 104 19
Akage 1905 11.6 100.6 2.22 76.3 94 17
Tokachikuroge 1914 18.8 105.4 2.13 74.9 96 25
A Igoshiwase 1914 17.4 72.2 2.10 67.9 102 20
Bozu 1914 11.8 108.8 2.27 82.9 100 —
Bozu 2 go 1919 11.3 102.5 2.27 83.8 105 25
Bozu 5 go 1919 13.7 85.9 2.24 78.7 106 23
Kitamiakage 1923 21.1 103.2 2.05 73.4 96 22
Fukoku 1935 16.0 104.7 2.28 68.9 89 21
Norin 20 go 1941 19.0 86.6 1.99 65.1 80 14
Eiko 1941 19.0 127.6 2.30 69.2 52 26
Ishikarishiroke 1941 13.0 134.9 2.27 79.8 68 25
Kamenishiki 1944 27.1 102.3 2.20 71.1 114 29
B Shinei 1951 21.6 98.9 2.28 69.3 100 28
Toyohikari 1953 17.6 116.7 2.43 68.7 92 26
Terunishiki 1953 26.4 108.5 2.28 63.6 82 25
Shinsetsu 1954 24.7 100.5 2.35 69.1 77 27
Fukuyuki 1958 26.3 102.1 2.09 65.5 74 25
Mimasari 1959 27.3 91.3 2.29 56.2 76 26
Sasahonami 1961 19.4 90.8 2.14 63.9 76 20
Yukara 1962 23.3 87.2 2.39 54.9 49 27
Shiokari 1963 19.0 112.0 2.10 68.5 70 22
Horyu . 1964 19.8 103.6 2.34 64.2 82 20
Uryu 1965 19.7 98.1 2.08 65.6 106 25
Himehonami 1966 28.9 119.4 2.21 59.1 82 27
C  Sorachi 1967 32.2 88.2 2.23 57.6 71 26
Narukaze 1970 30.5 60.3 2.20 56.2 30 20
Matsumae 1970 26.6 105.4 2.38 58.5 48 28
Ishikari 1971 20.0 85.1 2.49 57.9 47 20
Yunami 1971 26.7 76.8 2.46 53.5 43 20
Kitahikari 1975 22.2 91.0 2.29 54.3 538 24

YThe mean of the data in both 1979 and 1982 (2 seedlings/hill). ?The data in 1977 (1 seedling/hill).
¥The mean of the data in both 1977 and 1978 (1 seedling/hill}. “The data in 1978 (1 seedling/hill).

®Measured by the largest three panicles in each hill.
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Table V-2. Amount of fertilizer applied, and dates of sowing and transplanting in the

four years
Amount of fertilizer applied (kg/10a)
Year Basal dressing Top-dressing Data of sowing  Date of transplanting
N-P,05-K,0 NV Date (Data in April) (Data in May)
1977 14.0-15.5-13.0 3.5 June 27 25 28
1978 14.0-15.5-13.0 2.8 June 19 25 26
1979 13.1-14.5-12.1 2.3 July 2 23 24
1982 13.1-14.5-12.1 2.3 June 28 26 28
DBy urea.
W BEEFEOREDAHADOFHELETN T WS, KR ¥, BESO BBECBWT, 3&HEROEIES
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3. 0B
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BHE L HEEROBIC B WHEBER AL, &M
W, BRERICHE> TRROEAIZZ EPBHEL L
Koz, LinL, 1AMEEMAD 1978 Fiid, HEH

L UBERIZOEREME S Table V-3. IR L7z, &8,
HNEIC B D IEHBRER, BE, LEAE 1k
I 1 HiR LI O BRE) B X CHEIAHEIE, Table
V-1 @B Uz, BRI, 2 &AM T, 1
HHEECBWT, 3HEOE, R ARLBHED2
WAL CHOBMOEEPEE T2, L
L, 1FMEEHETE, 2HAHOBE LY ZoEI>/N
Eotr, £, 1 HREHOBEZER, 1HEED
HEZELIZERETH -T2, $hbb, FEHOH L
CETI, BEAXRECITIZTHAL TR EINT 5
A H 57205, BEO v A FTIRE, 2 8%
PRIZ BT BN 75 dn o 72, 1 BEETEETIE, 1979
FEERBRWT, CEMMLO 2B (A, BE) LV EE

WERERHESA N h o7z, 1EEFEE, 15 Aotz b DD, 3HEOERIFEROESIZ
55 !
=0.827** i — !
ol T L e
e, oo
45 ! I
Sl a ..l
. ! R I .
5 40 o | -0t
=~ 1 . 1 ]
= 1 | | . [
E 35 Lo, e © : r=0.359 |
5 P P 1o R d
o 20 ' 'Group C : { | : .. Ta
& : i G B i . Group C , !
gL ew cor DR
; 2y : i J: Group B . e, ! * !'.
< |- ! x R .
£ 207 Group A r L ! ° 4
. . ! .
2 Group A i . ! |
15 [ . i r Group A Group B Group C
19I10 l 1930 1950 1970 1910 1930 1950 1970 1910 1930 1950 1970
Year of recommendation Year of recommendation Year of recommendation

1979 (2 seedlings/hill)

1982 (2 seedlings/hill)

1978 (1 seedling/hill)

Fig. V-1 Relationship between chronology of cultivars and panicle weight per hill in 1978, 1979 and 1982.
LSDs of panicle weight per hill at the 0.05 probability level were 4.0, 5.2 and 6.6g in 1978, 1979

and 1982, respectively.



Table V-3. Comparison of the three varietal groups in characters concerning yield

1982 (2 seedlings/hill) 1979 (2 seedlings/hill) 1978 (1 seedling/hill)

1977 (1 seedling/hill)

Character Group Group Group Group
A B C A B C A B C A B C

Panicle weight per hill (g) 27.2% % 40.4 40.7(% %) 25.6% % 37.3% 42.5(% %) 21.5% 25.8 25.3(%)
Total weight per hill (g) 45.8% * 63.9  63.1(% *)
Straw weight per hill (g) 18.7% % 23.5 22.4(% %)
Percentage of panicle weight 58.6 63.0 64.3(%)
No. of panicles per hill 14.3% % 21.8  22.7(% %) 15.3%  21.0% 26.1(*x %) 10.8 13.2  14.8(* %) 11.2% 139 15.3(%)
No. of spikelets per panicle? 113.5 111.8 98.0 81.1% % 99.0 88.7 108.1 106.1%  91.4(%) 94.7 95.7% 77.5(% %)
Mean panicle weight (g) 1.93 1.92 1.83 1.75 1.83 1.66 2.12 2.03 1.74

Mean straw weight (g)
100-kernel weight (g)
Grain length (mm)

Grain width (mm)

Culm length? (cm)

Angle of Ist leaf¥ (degree)

1.34% % 1.14% %1.02(* *)

78.0% % 67.9% *x61.1(% *)
90.2% %60.9(% *)

84.1%  74.6% 65.9(k %)

102.2 %

221 2.24  2.29
6.71% %6.36% *6.52
3.42  3.48  3.43
T7.4% *67.0% *56.7(* %)
96.1% 72.5  63.1(%x %)

DThe panicle of main culm in 1977 and 1978, and the average of the largest three panicles in each hill in 1979 and 1982.
®The main culm in 1977 and 1978, and the longest culm in each hill in 1979 and 1982.

HAt maturity

*, * ¥ Differences between two of the three varietal groups were significant at the 0.05 and 0.01 levels, respectively. The asterisks in parentheses indicate
significant differences between groups A and C.
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CHBABICHERTERRE P 7, BEW, A
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Table V-4. 1213, &EO 1 XMEFMHF BT 2 E
RO, Hifl- Ey - E5RB I CIHERELRL
7o B 1~HBIHHRR, BELEEEOED 2R

Table V-4. Comparison of the three varietal
groups in culm and leaf characters in
1977
Character Group
A B C
Panicle length 18.2% 16.3 15.7(% %)
1st internode length 39.4% % 34.0% * 30.4(* %)
2nd ” 25.1% % 21.6% % 18.5(% %)
3rd ” 11.7 10.0 8.1(% *)
4th Vi 1.2 1.5 1.0
1st leaf sheath length 28.8% %k 26.1%  24.4(%* %)
2nd // 21.2 20.1% x 18.5(% %)
3rd Vj 16.2 15.5 14.9
Ist leaf blade length 27.0% % 24.1 22.4(% %)
2nd N 33.6% % 30.5% 28.0(% %)
3rd Vi 30.6 28.0 26.5(%)
Width of 1st leaf 12.3% % 9.7 9.4(% %)
Upper internode 3.5 137 145
elongation index

% % % Differences between two of the three vari-
etal groups were significant at the 0.05 and
0.01 levels, respectively. The asterisks in
parentheses indicate significant differences
between groups A and C.

U7zd8, %4 HiME (RETIHE S SiEUT &)
WIEBENAONE Lo Tz, 51~ 3. ¥y
EB L UHELROERZ R LIS, FOEERE
EXn/AhEmoiz, ILERE, R R2EAERL
77e

(2) FEEMOEBRER

9 ARELMED 1982 W B 2 1 HEBER & e
oo 6 28 O OMHBEMREE Table V-5. IR L
Too LARFEEE, 1BESHE, BMESAEB LU 1IHHE
BB TEOHEEERLES, FHl1EboEL
EEWEOHEESR U, 7, 1EEfL, #E
HE L OMTIEOHBEZR U, iyl #HE, ¥
H1EboBEBLIUBRELOHETE, #LZFNAD
MBEER L, ®hBFEH1HE, FW1EbsEB
FUBEOHEMEER EOMEBBA SN, i
H, F1EbsBEEHESGOMZ EEVADH
B35 o iz 03, BE CHESSOMOADHEEIX
BEE TPz,

2 BMERAED 1979 iz B W TIE, 1 HEHEEE 1 &
BB & U | RO 817 2 HEREY, Z
NEN0.831** BLU—0.122 ThHoto £77, 15
TR L T I FEOM T, —0.627** ThHh otz &
nold, 1982 F0BE LRBERERTH - 72, 1979
FURboBEAXRAETEDD, 192F0bsEE
1979 FEDFEDF—F 95 1979 FE e BT 6 HES
EEHTE L, 22 O EDOHEMELS &
192 FEDFY 1 ¥pboBESIUBRELOMIZIE, #
NEN—0.705 B X TU—0.565 L3 1 %BKETH
BEREAOMHEREsN, ZDLIE, 1EDLSE
ERWEHAEOMZEFEWAOHEB2 R4 &N, &
FEid, 1¥bsELNLT, HENCRBEEREC
BEEEZLHDEELOLND,

1 A& MED 1977 i BT 5 BEDPRER] - 2
W-EHE2S0 OEEMCHEREEERL T
Table V-6. IR L7z, BEIL, BE, £1~ 3 &/

Table V-5. Correlation coefficients among yield characters in 1982

1. Panicle weight per hill I

II. Total weight per hill .955**
II1. Percentage of panicle weight L763**
IV. No. of panicles per hill L 748**

V. Mean panicle weight .170
VI. Mean straw weight -.603**
VII. Culm length -.270

II.
.561%* II1.
.745%* .485%* Iv.
.099 .344 -.496** V.
=457 -.707** -.819** .410* VI
-.250 -.270 -.530%* .429* .575**

* **Significant at the 0.05 and 0.01 levels, respectively.



Table V-6. Correlation coefficients among culm, leaf, panicle and grain characters in 1977

I
11

VI
VIL
VIIL

XL
XIIL
XIIIL.
XIV.
XV.
XVIL
XVIL
XVIIL
XIX.

= =

. Culm length

Panicle length
Ist internode length
. 2nd i
3rd Vi
4th "
Ist leaf sheath length
2nd V
. 3rd 7
. 1st leaf blade length
2nd U
3rd ”

Width of 1st leaf
Angle of st leaf

No. of spikelets per panicle

No. of panicles per hill
100-kernel weight
Grain length

Grain width

L
57**
.93
.95**
L81**
A1
.83**
.87+
.65**
.65**
79
J72xx
84x*
59**
.62**

~65%*

-.10
.14
.19

11

.66**
.53
.36%
.02
.80**
.65**
.31
.69**
o9**
.37*
.49**
44>
.53**
AT
19
.37
.30

111

90"+
59+
19

87%*
.81
48
75"
73t
61%*
5%
63+
58%*
.56+
11

29

07

v
.68**
.29
J76**
Nl
50%*
57
.66%*
57>
2
.SR
617+
54x*
-.64**
-.21
.12
12

V.

.53** VL

62+ \22

wx \*
780+ \.39

L8348
.43* .07
73 .36%
J78* 44~
L7428
.35 .01
.55**  36*
.62** -.17
.10 -.05
.04 -.38*
.37+ .36

VIL
.93**
64
.83**
.86
70
.68**
64>
.55
.50**
.02
.23
.09

VIIL
J79**
JT77*
.88+
.78
L7
54>
.66**
.56**
.05
.07
.26

IX.
.49**
78**
.88**
.63**
.30
.37

_ 50
.35

.07

.55**

X.

.82**
61**
51
L49**
.50**
.36%*
.14
.24
.06

XIL
87 XIL
.63**  .68**
46%* .29
L55%* 41
- 48%r - 44~
.18 .36*
12 .17
.34 .42*

XIIL
39* XIV.
.40* .08
-.56** -.36*
-.01 -.17
.36% .19
.09 .07

XV.
~50%*
-.23
-.14

.06

XVL
.25
-.28
-.09

XVIL
.17
46%*

XVIIL
-.17

* **Significant at the 0.05 and 0.01 levels, respectively.
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(3) FRBLUHIM - EH - EHRCBISTK

Par Ly

HE, fEE, EMESIVESREZAVT, &
n o OREMOBEBEREICE D TESITEIT -
720 Table V-7. 2R T & o2, 1 FH0R, &F
BraoHflEsRL T, 2 ies (By) %
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Table V-7. Factor loadings of the first two princi-
pal components analysed by the
lengths of panicle, internodes, and leaf
sheaths and blades

Factor Factor
Length of
I 11 I 11
Panicle .68 -.55
Ist internode .86 -.28 .87 -.41
ond Vi .82 -.09 .93 -.29
3rd Vi .82 41 .87 .21
4th Vj 41 .71 .56 .79
1st leaf sheath .94 -.27
2nd n .97 .01
3rd Vi .80 .43
Ist leaf blade .80 -.40
2nd V .93 .03
3rd ” .85 .30
Eigen value 7.37 1.57 2.69 .92
Contribution (%) | 67.0 14.3 67.2 23.0
Cumulated (%) 81.3 90.2

BIRo & 3 iz, BERISEHH - ¥R - EHREL b
BUHHEEET 20T, Bl1EHFERERICLIST
RESHBIEMNTEDEEZONDS, 1A, 52
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B TR EMPHENCED T oD, EAIE
MEEE BIESR) 2RV, SHEOBREL
U EIR R REE I X 2B % Fig. V2 2R 7,
5 %KETHERADHEBERA BNz DD, 5776
RE L D MFRIMIL GRS EFLo0
B, ki, FAHEEHEECOWTIE, 3#EMEE
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EMcESETOEERD > T2,
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Fig. V-2 Relationship between culm length and the upper internode elongation index.
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3.3cm and 4.8°, respectively.
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Table VI-1. The character expressions of the five parents and their ten Fs

Nau- Ishikari- N N N N I I I S S F o sp
Character kaze Ishikari Shiokari Fukoku® shiroke? X X X X X X X X X X Paoteg
I S R N S N s F s S F Is F I Iz 00
Culm length (cm) 51.9 54.5 64.7 64.4 76.5 51.1 57.2 62.3 61.2 65.1 61.2 69.9 71.3 73.1 75.3 3.4
Panicle length (cm) 13.7 16.3 150 18.9 159 149 149 16.8 15.0 17.0 17.6 17.8 17.2 16.0 18.3 0.6
1st internode length (cm) 27.3  26.1 27.3 29.2 36.8 25.6 27.5 30.1 31.5 29.8 28.4 34.1 31.4 31.9 38.2 3.0
7nd » 17.9 19.9 21.7 22,5 25.6 17.9 21.4 22.0 20.8 21.0 22.2 23.8 23.3 23.5 25.8 1.6
3rd y 4 7.9 135 10.2 12.9 6.9 8.3 2 7.4 12,1 9.4 11.2 13.2 153 10.6 1.9
4th » 1.0 1.1 29 23 21 1.2 0.9 22 1.0 25 6 1.8 2.7 23 1.1 1.3
Upper internode elongation 76.9 73.1 63.8 70.0 70.7 75.0 73.3 73.1 76.7 68.1 71.8 71.9 67.3 64.4 74.6 4.2
index? (degree)
1st leaf sheath length (cm) 22.2  23.1 23.1 259 26.2 22.1 235 244 23.8 25.1 25.2 257 25.8 24.8 27.4 1.2
2nd » 18.2 19.8 21.4 22,9 23.6 17.9 19.8 21.3 19.6 20.7 20.9 22.3 23.6 22.0 24.1 1.0
3rd n 4.8 156 17.3 19.1 21.0 15.2 16.1 17.8 16.0 18.9 17.7 18.4 19.4 19.8 19.2 1.2
1st leaf blade length (cm) 24.2 25.8 28.5 27.3 30.0 24.8 255 26.4 25.7 26.8 27.3 295 31.1 245 324 3.2
2nd n 26.1 27.8 28.8 29.2 34.6 259 295 30.1 28.9 32.0 29.4 32.7 31.4 33.1 349 2.7
3rd i 20.6 23.5 24.8 295 30.2 240 24.7 264 23.2 28.1 26.8 28.4 30.1 28.8 31.0 2.3
Width of 1st leaf (cm) 9.4 9.8 938 121 1t.8 9.1 9.7 107 10.1 9.7 10.2 10.4 11.0 10.2 11.7 0.5
Angle of 1st leaf (degree) 20.9 27.5 46.3 73.8 75.0 22.9 52.5 61.3 56.7 35.0 55.8 63.4 50.0 65.9 77.9 18.1
Culm thickness? (mm) 5.9 7.3 8.0 8.8 10.1 6.3 7.2 7.7 7.9 8.0 8.1 8.4 7.6 8.4 10.0 1.0
No. of panicles per plant 23.6 167 135 10.3 9.9 181 189 150 13.4 16.7 13.1 12.9 16.6 11.8 10.3 5.1
No. of spikelets per panicle 60 95 120 136 128 69 87 105 98 121 125 138 147 124 133 13
Spikelet fertility (%) 8.1 72.1 8.5 76.9 8.1 79.7 90.9 89.4 8.9 82.6 77.1 8.1 90.0 92.6 88.0 7.5
100-kernel weight® (g) 1.99 2.10 1.94 202 2.13 2.11 1.96 2.09 2.05 2.25 2.14 219 202 2.22 212 0.14
Grain length? (mm) 6.72 6.93 6.26 6.88 6.73 6.73 6.59 6.54 6.83 6.87 6.83 6.72 6.65 6.71 6.91 0.18
Grain width® (mm) 3.65 3.56 3.64 3.73 3.81 3.58 3.70 3.70 3.85 3.82 3.66 3.69 3.87 3.84 3.8 (.14
Panicle weight per plant (g) 23.3 22.1 19.4 19.2 18.8 20.9 24.7 20.8 21.2 27.0 23.3 22.9 28.2 24.2 21.9 5.6
Total weight per plant® (g) 41.0 41.9 33.7 33.2 38.6 37.1 41.2 35.2 37.9 46.8 40.0 42.7 47.1 41.5 38.2 8.9
Percentage of panicle weight® | 56.6 52.7 57.5 57.8 48.7 56.4 59.9 59.4 55.9 57.7 58.0 53.6 60.0 58.4 57.3 3.3
Mean panicle weight” (g) 0.99 1.33 1.44 1.87 1.0 1.17 1.31 1.40 1.58 1.62 1.77 1.78 1.72 2.06 2.13 0.18
Mean straw weight® (g) 0.76 1.19 1.07 1.36 2.02 0.90 0.88 0.96 1.25 1.19 1.28 1.54 1.17 1.47 1.5 0.13

YArctangent of the ratio of the first internode length to the third one.

?Measured in the second internode and expressed as the length of circumference.

9Measured in brown rice. ?Measured in unhulled grains. YAbove the ground level. ®As compared with the total weight. ”Panicle weight per plant/No.
of panicles per plant. ®(Total weight-Panicle weight)/No. of panicles. *Maintained in the Plant Breeding Institute, Faculty of Agriculture, Hokkaido

University.
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Table IV-2. Correlation coefficients among culm, leaf and panicle characters calculated by the parents (below diagonal), and those calculated by the
parents and their F;s (above diagonal)

Culm Panicle Internode length Leaf sheath length Leaf blade length 1st leaf Culm No. of

length  length ist 2nd 3rd 4th Ist 2nd 3rd Ist 2nd 3rd width  angle thickness panicles
Culm length 54* 87 o4rr g3+ 5 BTF92% 03 T4 g 88+ T2 80** 86* - .76%
Panicle length .33 A5 625 .36 .34 827 63 .60 53 8 T0er 60t 620 -.64r
Ist internode length .87 .15 87** 46 11 84+ 7 T3t 72 90tx LT3R 71t T7F 3% - G6**
2nd » .98%+ .46 .86 69** .35 O1%F94rs8TTe 78 G3Fs g7F 79er g9 gper - g0+
3rd P .88 .27 54 83 824 57 T4 84 46 1 I 4 50 59* 57
dth p .69 .34 .29 64 .92+ 34 53 66 31 34 .53 29 .24 .29 -.35
Ist leaf sheath length .83 72 .79 .89* 58 48 91+ 87+ 78+ 8793 85 82*r g7 - 74
2nd » 93+ .65 .73 .96+ .83 74 03+ 90**  .84**  8d** 92** g7t 82t 85t - T6**
3rd p 96** .53 86 98¢ .78 .64 .95+ 97** 64 88%FOd*r 7B 7h*r g3%r - T4
Ist leaf blade length 9730 74 .95 .95+ 77 73 .90 .89* 68 T3 68 56* 70 -.54%
2nd » .95+ 28 .94+ 96 .73 46 83 85 .92+ .90* 85 64* 6% 85t - 68**
3rd p .88 .73 75 .93° 71 61 .98#+ 98 97t 82 .84 78 75t g1t - 73
Width of st leaf 74 77 7 81 .50 45 98+ g8* .90* 62 72 95+ 834 Bl - 74
Angle of 1st leaf .89* .68 74 .01+ 74 .69 96 98* g7+ 8] 80 03¢ 05+ 874 -.86**
Culm thickness .95* .57 81 9982 .64 92+ 98%* .98+ 93+ 93+ 96** .85 .94 -.91%
gfe(;'p‘;;fta“ides - .86 =72 - .59 -9t -.83 -7 - .87 -.970 -0 -.88 .78 -9t .82 -9t -.95°

*, **Significant at the 0.05 and 0.01 levels, respectively.
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PR 7.2, NE 4.5 kg/10a DEIE T, {LEIERDSHE
Mahiz, Bko 2 RIEE U, HRsBEERE
TLR9R2 31,170y YD 6 {EAEEZHKSER
0, ¥R, Table VI-l. R BEREL2HEL
Jzo 727U, WEMEOREIL, RBHICSIERE
TiTo7, BR, BE, SHE, =W ZEHE, -
IEE, BE 1HETES I URESRCBILH
#iX, TRTEREAVE, &8, &5 HEER,
WIFNROEFEEBWTH 5 mmUTTH o Tz, KT
FTHOWIRY D M X 5513 Hayman®'® @
TFERWCED <03, SMEOHT IR, Jones'® SRS A 7
VIV DTz DB Uic HikE vz,

3.0 B

(1) BEHOHEBEEAR
FEINLGF 2T HE B I 2 EHAEB L UF,
DOFEHE%E Table VI-1. 12w L7, fHEEEE, <
NOBGEEF, O3 _RTEAVEZBE L, HAE
DHERCIEHED 28D OMET WDV THEHL
726

Table VI-2. 12 i ZEEEPE ORI O HBERE &R
Lz, BRiE, 2HME, ¥ -E5E, LEOR
CEEAE, BLUBRELOMIZEVIEOHE %R
Lico %72, BEW, 1FEMEK-EoHBEEEL
Jz (Table VI-4), Zh6D35BT, BMELE2H
BROMHESR S Ehotz, Kz, “hsoiE
i, 1HREHCEEOEBE%SR Lz, Zho ot
i, WEF, OFTRTERHVWEES L, BHoazHAn
BECBOTLRIET—H L, -, Bl0%
WEHBLLIRF X, 2w L BEEER fEn
B, BLO/NRTEN LB E2E T 2D D,
OO, FOERCHE EEZ 5.
HERW D>V, BET25053 LEEWHE
BEEGEE R, BEBIUEREIR, HHECEL
HEEGICH T, 22T, Zhe DB LT,
HEF OFTXRTEROWIARBRGREICE D L FHa
S EFT 572 (Table VI-3.), 3 XRTCOFE %A
T LIS, B 1 ERSE, ThPhopE e
BWMHBEERL, 4.2%DEFES5EE2E L, £2x
Fsrid, 1R B EOMEERLZDCKL,
EI3BLUEANHEL ZEOHEBE YT U, Bk
D2BOERSE, HHEEOAEBOIERTLE
SNt T, MBIV F, BT 2HHEOER
i, 1) BETEbENLIHRNLES, BLU2)
R (1) ST 5, T GB3BLUEHE4)

Table VI-3. Factor loadings of the first two princi-
pal components analyzed by the
lengths of panicle, internodes, and
leaf sheaths and blades of the parents
and their F,s

Factor? Factor®
Length of I T I I
Panicle .73 -.13
Ist internode .82 -.41 .76 -.61
2nd Vi .95 -.16 .90 -.36
3rd Vi 77 .56 .91 .35
4th Vi .54 .81 .68 .70
1st leaf sheath .95 -.23
2nd 7 .97 .00
3rd 7 .95 .21
1st leaf blade .81 -.24
2nd 7 .92 -.13
3rd 7 .96 .03
Eigen value 8.17 1.34 2.68 1.12
Contribution(%) | 74.2 12.2 67.1 28.1
Cumulated (%) 86.4 95.1

YBy using the lengths of internodes, and leaf
sheaths and blades.
2By using internode lengths.
R OHEN G R L > TR T2 E2 5
Nnize
FNETNOEETRO LM « FAHEEN B
Fbdicw, LAFEHRE EIEZ2R) 28w
7zo Table VI-1. /R 7T40<, &b FAMREOIL
By »o RUEHEHREEO T rE, T,
FREHoZR3WHS »TH Y, [EEIXIAFA
B BTN COF, BERFLOWHOM OE
ER LIz, IEEE T 2 BE OMHBEFRE % Table
VI-4 WR Ui, 1 B e 1 BRSO Mc L, &
WEOHBRA SN, LL, Zhed 2 EI,
BREEOMICEE BT RE hh ol B
DATIZ, 1HEER, 1HREKESWEOMEE2
RUTeDS, 1R XSV AaDOHEEERL 2,
Lorl, e FLOTXRTCEAVKESIR, b
BfRizashikrot, ZOMERELLT, 1)
([LBrD IXTEE] 8LV (40 IXTLEH»
D] O2FOF, BRI E 1 BFELEEOME A 2B W
TREREERLIZZE, 2) BMELRESS
BWT, BEAED FEEWAOFIEVWES L <
BERXEBWEERLIZZE, 03 2208ERIZL
Ze#Hzohs (Table VI-1), 14k€E L 1 #H
FEOMEEWIEOHMENS A SN, HESS (B
B/AE) &, P 1EbosBLAOHERRLE,



Table VI-4. Correlation coefficients among characters concerning yield calculated by the parents (below diagonal), and those calculated by the parents
and their F,s (above diagonal)

ve

100 Mean Mean
No. of No. of Spikelet Grain Grain Panicle Total  Percent. Culm
kernel panicle  straw
panicles spikelets fertility length width weight  weight of p. w. length
weight weight  weight
No. of panicles per plant -.76** .06 -.33 -.15 -.46 .43 .36 .26 -.87** -84 - 76
No. of spikelets per panicle —.99** .03 J31. .06 .b7* .12 .14 .00 .85** .68** .86**
Spikelet fertility 18 -.13 -.24 -.54* .55% .26 .04 .48 .09 -.14 .33
100-kernel weight -.32 .19 -.62 .50 .26 .23 .41 -.26 .48 .49 .37
Grain length .03 -.11 .83 .68 .21 13 .28 -.26 231 .33 .00
Grain width -.62 .58 .26 .28 .02 .31 .27 .14 JT1* .51 N
Panicle weight per plant .95+ -.96** -.12 -.10 29 -.69 .90** .47 .00 -.27 .04
Total weight per plant .64 -.74 -.28 .51 A7 -.38 .76 04 .04 -.01 .12
Percentage of panicle weight .28 -.13 .22 -.89* -.30 -.36 17 -.52 -.09 -.61* -.16
Mean panicle weight -.97** .94+ -.21 42 |14 .76 -.91* -.56 -.34 83> - 89**
Mean straw weight -.81 .71 -.18 72 .20 .76 -.73 -.13 -.75 .87 82>
Culm length -.86 .81 .21 .34 -.22 .84 -.91* -.47 -.50 .86 .89*

*, **Significant at the 0.05 and 0.

01 levels, respectively.
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Table VI-5. Analysis of variance for the diallel sets of data

Mean square
Character a b b, b, by

Culm length 416.7** 18.3** 37.6** 20.3** 12.8**
Panicle length 13.56** 0.73** 2.28* 0.33** 0.74**
1st internode length 79.86** 7.17* 15.81* 5.43 6.83*
2nd ) 32.82** 1.93* 2.82* 1.36 2.22*
3rd ) 43.31** 2.89* 0.07 2.45* 3.81**
4th U 2.007** 0.574 0.141 0.345 0.845
Upper internode elongation index 95.64** 7.25 3.27 2.71 11.68*
1st leaf sheath length 13.90** 1.15* 3.08** 0.99 0.90
2nd N 22.94%* 1.10%** 0.01 1.07* 1.35%*
3rd N 20.32** 1.69** 0.54 2.65%* 1.15*
1st leaf blade length 22.43** 8.24* 0.38 7.63* 10.29*
2nd ) 40.35%* 5.10* 14.50* 3.62 4.41
3rd n 54.99** 4.81** 14.21** 4.40* 3.26
Width of 1lst leaf 5.441** 0.181* 0.641** 0.102 0.153*
Angle of 1st leaf 2099** 132 198 61 175
Culm thickness 8.095** 0.345 0.024 0.072 0.627*
No. of panicles per plant 85.88** 5.61 0.11 10.78 2.58
No. of spikelets per panicle 4171** 206** 331** 108 259**
Spikelet fertility 205.9** 21.8 134.1** 17.1 3.00
100-kernel weight 0.0289** 0.0123* 0.0411** 0.0071 0.0108
Grain length 0.1212** 0.0358* 0.0077 0.0472** 0.0323*
Grain width 0.0453** 0.0135* 0.0437** 0.0094 0.0107
Panicle weight per plant 9.50 17.17 59.00* 25.12* 2.44
Total weight per plant 23.89 38.09 63.65 66.42* 10.31
Percentage of panicle weight 45.41** 7.23* 59.60** 2.10 0.86
Mean panicle weight 0.6733** 0.0333** 0.1485** 0.0306* 0.0124
Mean straw weight 0.7248** 0.0057 0.0210* 0.0075 0.0012

* **Significant at the 0.05 and 0.01 levels, respectivily.

Degrees of freedom of a, b, b,; b, and bs, are 4, 10, 1, 4 and 5, respectively.

(2) BT

Jones!® D HFEWR & > THBIMT 2 ITo IR %
Table VI-5. I&R T, #AUC B W T, a AN 258
FEFERC L3208 ERbT O LT, bidEHE
BRI L LT NTOGHTHY, LTDO b, b, B&
Uhs WHEENS, by, b, BE U b, 1%, TH9EM
RBEW L 248, SESEORY N5 EESE,
7o N ERESHDZENETNERT,
FEAFOFEBEZBWT, alHOSEIIZ b EOS
BE D kEpoT, RN EES RSB
B L AAWEI D REVI L EEERT L, LoL,
HHE, IKEESL P IEREECBVL T, bED
DDA E ol &850, 1 KEETIE,
b, BLU b, BREETH >z, TOZ L, LB
Y | BEBEELIAEDF, MO F, RHSHE L
DAL IMFHELBLLEERELEST % (Table
VI-1)o 2D 48D F, B 3 BUVHE I, ISR

BEOLTHLLBEIBEWEERRLE Z &I
A3 5,

(3) RELDIMRE

BT 2 BENENEITO O E, SBED
Hayman® iZ & % 6 ORH 2 /-3 Eo0nB L
ahb, KHDI b, [ 236058 ] 8L U0 TEHD
HEFERXRETHS ] CHEIL TR, ERFEOM
BEMELTVRERL L [HRRHECEN R
WKL T, ERAEIXZ22208 | 0MED
WTDLER LTz, B8, 4 FDOHENEE B
Tk, HRZTHERICHEDEDAR SN T LR
HanT»BRSee2, ) 3BORDN, Thbb
FMERSEEEF e, [BESEETFOHEBI B
ST, 7 LRI TR S OB TR AR EAE
RAin] 2REST 5701, Wr-Vr O— &
WriZd3 % ViDEFE WS 2EOHGESHLS
iz,
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Table VI-6. Tests of hypotheses postulated

Heterogeneity b, regression t-test of b
Character of Wr-Vr coefficeint Null-hypothesis
(F-value) of Wr on Vr b=0 b-1

Culm length 1.68 0.949 10.924** 0.586
Panicle length 16.88** 0.683 2.212 1.027
1st internode length 1.90 0.832 3.978* 0.202
2nd 7 <1 0.854 4.405* 0.752
3rd 7 <1 0.752 5.521** 1.859
4th U <1 0.746 1.364 0.465
Upper internode elongation index 1.45 0.679 5.991** 2.827
1st leaf sheath length <1 0.618 4.568* 2.828
2nd 7 <1 0.942 5.859*%* 0.363
3rd Vi <1 0.899 13.075** 1.471
1st leaf blade length <1 -0.001 0.004 3.014
2nd Vi <1 0.833 3.981* 0.799
3rd Vi <1 0.955 5.339* 0.251
Width of 1st leaf <1 1.047 30.807** 1.369
Angle of 1st leaf 1.26 1.008 6.194** 0.047
Culm thickness 0.75 1.057 42.037** 2.281
No. of panicles per plant 2.27 0.975 4.449* 0.116
No. of spikelets per panicle 1.45 0.824 7.064** 1.512
Spikelet fertility <1 0.767 4.840%* 1.470
100-kernel weight 2.23 0.534 2.988 2.611
Grain length 2.05 1.199 8.067** 1.338
Grain width <1 0.261 0.378 1.071
Panicle weight per plant 2.81 0.040 0.169 4.024*

Vi (log.o) 1.28 0.838 0.544 0.105
Total weight per plant 2.62 0.069 0.275 3.700*
Percentage of panicle weight 4.83 0.910 9.039** 0.892
Mean panicle weight 2.92 0.799 2.902 0.729
Mean straw weight <1 1.007 128.109** 0.883

*, **Significant at the 0.05 and 0.01 levels, respectivily.

ENEFNOBECBY 2REDHKER % Table
VI-6. R LTz, FROAIZBWT, Wr-Vr RER
WARE—TH Y, ZOBEMRIEML LTk
ZEmIWLI, El, (RERERT- 3720121, Wr i
W42 VrOoBRGREE 1 A2 LELLERD
%, LHL, R, B4HEE, £L1ESR, B
H, PIE, 1HRAEE, 1H%EeEB LU 1 EER
BWTIE, EURREZDOLONEE Th LT, &
iz, 1HHEED LV 1 REEORBHRENT, 15
SHBRRI>TwIz, MELY, heDfEl,
RFOETEFHIZLTHRWEE L N L L,
BOODIIER, REEELT AL LES,

4) BESBELS W & BT

Rt 2T ANz 19 BE D WT, BEIEMS
DBHEE E N7z (Table VI-7.). {485 & Table
VI-5. B 5080, UTOBEBEZR®S

3, Thbb, a, b, byBLUbyE, D-F+H,—
H,, H,, 2 B8 XU H,~H,x*hThET 5, #
BRSO ETMR, Table VI-5. 817358
DEBEREIVEWEROASNE bDD, FEORK
RIFIEIE—%L 7,

£ VH,/D i3, ZhZnOMEFEO B
(|hil/di) OFEHERT, Fhb5ED JH,/D i,
0 Wit > 72, 7z, Table VI-5. iZBWT, bHIX
HEERERE Rdbofeh, b BHEEETH-
E-oT, ZOBHCESY 2 8BETER, RAE
HoHmB /N2 wgEEERLEFEZONS, KN
W, RO VH, /D i1 EL, SBeE s 2 &
TR Lo Ko/Kg 13, T RTOESE BT 284
BEFLEHEBETOLERYT, £72, ZOMEIZIE,
FELTF#MMFboTwa, 85T, FOHEENS
EETLL, BRBIUE 2HMR WL, £



Table VI-7.

Components of variation, and genetic analyses based on them

Character D H, H, h? F JH./D  ko/k”  Hai/4H, b yr;zb(i;fivj‘e\rflr) he/Hs rrfllza);)?/élD
Culm length 92.5**  26.4** 23.6** 12.8** -34.8** 0.53 0.48 0.22 3.8 -0.148 0.54 1.64
Ist internode length 16.6** 8.9 7.8 4.8 6.7 0.73 0.57 0.22 2.5 -0.127 0.62 1.72
2nd 7 7.68** 2.49 2.25 0.74 -1.86 0.57 0.65 0.23 1.0 -0.098 0.33 1.91
3rd Vi 8.53** 4.19 3.62 — -4.49 0.70 0.45 0.22 0.2 0.799 — 1.24
Upper internode elongation 19.1% 4.7 5.9 — <100 050 031 031 1.1  -0.578 — 2.23
1st leaf sheath length 2.96** 1.37%  1.19% 0.97* -1.05 0.68 0.59 0.22 1.1 - 0.175 0.82 1.35
2nd 7 4.66** 1.81**  1.50** — -2.28** 0.62 0.44 0.21 0.0 0.516 — 1.54
3rd N 6.17**  3.03* 2.11%  0.02 1.36 0.70 1.37 0.17 0.5 0.332 0.01 1.56
2nd leaf blade length 8.52**  5.42 4.89 4.52* -2.80 0.80 (.66 0.23 2.4 0.181 0.92 2.12
3rd 7 15.4** 6.3 5.1 4.7** 1.2 0.64 1.13 0.20 2.3 0.617 0.92 1.49
Width of 1st.leaf 1.59%*  0.21**  0.19**  0.22** (0.10  0.36 1.18 0.23 -0.5 0.881t% 1.12 1.14
Angle of st leaf 566* 73 90 30 -15 0.31 0.93 0.31 8.7 -0.864% 0.34 1.30
Culm thickness 2.28** 0.26 0.33 — 0.01 0.34 1.01 0.32 -0.1 0.237 — 1.89
No. of panicles per plant 26.2** — — — 6.7 — — — -0.2 0.910* — 1.79
No. of spikelets per panicle 909** 310t 286 104 -356* 0.58 0.50 0.23 11 -0.418 0.36 1.27
Spikelet fertility 33.8* 4.5 4.6 52.7** -27.5™ 0.36 — 0.26 7.8 -0.464 11.53 2.00
Grain length 0.062** 0.061** 0.046** — 0.0b04** 0.99 2.56 0.19 0.05 -0.851 — 1.77
Percentage of panicle weight 13.3** 4.1 4.4 21.4**  1.60 0.55 1.25 0.27 4.8 -0.976** 4.81 1.58
Mean straw weight 0.214** 0.002 0.001 0.006 0.013* 0.09 2.05 0.11 -0.09 0.995** 7.83 1.84

)+ **GSignificant at the 0.1, 0.05 and 0.01 levels, respectivily.
b= (/4DH,+F)/(J/4DH,—F), indicationg the ratio of dominant gene number to recessive gene number in the parents.

—: Illogically minus or imaginary value.
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HEEFIEREKRSE L, Koz, IR ¥FHbsE
T, BHEETHEVERZ S,

H,/4 H, i3, TXRTOHRCBIF 3, EQHAE
AT 3 EEFOES A0 AIERT 2 #EFD
HEDHEERT, o7, MEDEEVEL L E &
W, BARMETH S 0.25 1075 5,58 3 EHE LRI,
BH S /NS WEERLUT, & 512, Table VIS5, i
B2 bJHIE, MEOHEE bIc 1 U KETHET
Hot, 2T, ITNHD2WEICBWTIX, EME
A OoEnfER) b L BEER WAER) 257
ZEETHREICEENTWE L TE 25, iH, F
B1FEDSEKBIT MBI /NS WER0.25 23
Z 5, H 8L H, OFEEMENZ L IR
T 5,

hid, ZNZHOBERBETEOBESROEGE, 771
b® Shi DHEMETH 2, h DEEMR, B BLV
b, (Table VI-5. BLU T L » TRES LD, &
E, £1 - 20, F£1ERE, £2 - 53y
EBLUVIHARECBVT, h3EBERETH-
Joo LU, HEREF1ZFEDLLEORE, AT
botz, M, RESECHESSOL R, BER
EDEERL,

HER, R, BHESEBLIUFESY1EDSER
BT, BREOERME (Yr) & Wr+Vr ORI
HLBESVHERASN, L2bbES L kb,
I (Table VI-5.) WBE Th o7, &5, Ihb
OHBERBORELATHL ZLhs, WREEREE
HEHE BT HEME (hi) 11, HEIZ—RUTCERS (08
m Thb, iz, (LEEEEED S EOEEE,
ZIFEAN B ThLrE 23, iH, BER
WY DORE T, 255 FHEEENE 01238 m -
2o €T, TNHOWEICES T 27 ETFRITE,
EBIUVEAORAHOEENGENL EEZ LN
%,

BB ST 2 BT O 2 BOHE THE
ENntz, $ihbb, h/H, & ERKOBEDHE-B/HD
BOME):/ 4D TH 2, 1FEALORE B VT, hY/
H, N EEs 5 27, chik, F2LTYr
& Wr+Vr OROHBEBSE W Z L iR T %, K5t
W, MESE, V1 EDSES L URESEG T,
WRGHEEBE NS, Thit H, P DEE
ERMELC Lk B, A, BHEOWEHETE,
BERE RO 1.14 QLEEE) » oAk 2.23 (&
A HiE R RE) OMOME %R L 72, Mather and

Jinks (1971) ¥, ZOFFEC L 2HEEBEBED W%
DRFTLIERERLTVWS, Ko7, L5008
Bz, 2086 L BRENULEOEETFSEE LT
WaEEZ BT,

(5) Wr & Vr o X 2T

RETCab <, MELHESG BV TR,
EAMOEERASN, T 1EDSETHANR
DEEBH BN, TNOED ITHEIZDWT, Wr iz
95 Vr 0B%E S W (Wr+Vr) LEREEOE
HIHE (Yr) OB %E #n2 R L7z (Fig. VI-D,
Fig. VI-1-WoOE@RTULK, METE Wr ity
% Vr ORBERE, FEAFTEEE- 12, 20, &
MHEWNRELBIGTW I EERT, 8512, o
(LB»Y] iF, BLLREEWr+Vri2mRL7
(Fig. VI-1(1V&). #i2, TLB» 0] &, Ehifk
EREE T 2REeHEISGEVIEET L UL EET
HEET 5 T2 5.Fig. VI-1I-Q)OHF T RTL,
FHES B ICB T, He b DRV ERE %
WL [EREE] PELOEEERLIOIL
T, RYEWEHEZR UL TEE] £ TLBHD ]
BEMEERLE, &5, Fig. VI-1-QOECFRYT
oz, EREEZ, FYURE ERERD EBO
REfEcMBEL -0 LT, TEE] Lk
D] B TFMOL D T2, 0T, [AREE]
BHESEZEL T AERAEE T 25 ERETOIF
EAERERLTED, ¥, [BEIRILE»D ]
BHESELES BEEETOE 2D E 2
505, Table VI-1. A SN2 X 5, §XTO
FldBEAOHEARED LRSS s umEs
WLl Rz, TLE»D IXTERENZ, 60.0% &
SERODEWEERRLEDT, BRiZk->TZORE
T CHESSLEDL I ENTRELE L 515,
Fig. VI-1-Q)0Z1k, FEH1ZEbLSHEe B0 58
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(2) Pertentage of panicle weight

0161 e g 7, 2.2y <14 90(W.AV,)~0.9
Wy =107, +0.051 I \
0.12 L
F
-~ SI
= 0.08} N
0.04
e, | A
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Ve Wt V,

(38) Mean straw weight

Fig. VI-1 Relatinship between W, and V, (left), and that between y, and W,+ V, (right) in the three

characters.
Note: The abbrebiations of the cultivars are the same as in Table VI-1.
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Summary

This report is summarized as follows:
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I. Preface

The short culm and high yielding cultivars,
which are widely cultivated in Southeast Asia, con-
tain the single recessive dwarfing gene, d-47 (dee-
geo-woo-gen dwarf). In general, however,
polygenes rather than major genes govern varietal
difference in plant type of rice. In this study, the
effects of twenty one kinds of dwarfing genes in-
cluding d-47 on various characters of plant body
were investigated. In addition, the character
expressions of six kinds of major genes controlling
morphology of panicle such as Ur-I (undulate ra-
chis) and Jlax (lax panicle) were examined by using
F, populations. A diallel analysis, one of the
methods of the biometrical genetics, was applied to
five cultivars chosen from the 32 old and new
cultivars in Hokkaido under investigation in this
study. Thus, the effects of the major genes and
polygenes controlling plant type were investigated.

If. Classification of dwarfing genes based on

internode elongation patterns

The effects of twenty one kinds of dwarfing
genes on various characters of the plant body were
investigated by using the nineteen kinds of isogenic
lines developed by the backcross of ‘Shiokari’, a
cultivar in Hokkaido. Principal component analy-
sis indicated that the reduction of internode lengths
due to the dwarfing genes may be explained by
three factors: 1) the reduction of total size indicat-
ed by culm length, 2) the relative elongation pat-
tern of the upper (first) and the lower (third and
fourth) internodes, and 3) the extreme reduction of
the second internode length due to several dwarfing
genes. As to the lengths of the first to third leaf
sheaths and blades, each dwarfing gene affected
them to a similar extent, though the degree of
reduction differed among the dwarfing genes. Two
kinds of indices were employed to compare the
internode elongation patterns of the lines, viz. the
percentage of the second internode length to culm
length, and the arctangent of the ratio of the first
internode length to the third one named “ upper
internode elongation index ™. All of the isogenic
dwarf lines except the d-13 line were divided into
four groups by using the two indices. Group I was
regarded as the upper internode elongation type in
comparison with ‘ Shiokari’, and possessed the nor-
mally elongated second internode. This group com-
prised the d-2, d-3, 4, 5, d-10, d-12, d-14, d-17, d~

18% d-27, d-47, and d-b lines. Group II, the second
and lower internodes of which were conspicuously
reduced, contained the d-1, d-6, and d-18" lines.
Group III comprising the d-7, d-30, d-35, and d-a
lines was regarded as the lower internode elonga-
tion type accompanied by normally elongated sec-
ond internodes. Group IV consisting of the d-11
line alone was characterized by the striking reduc-
tion of the second internode length, and bhelonged to
the lower internode elongation type.

III. Effects of the dwarfing genes for panicle

and grain characters

The effects of the twenty one kinds of dwarfing
genes on panicle and grain characters were
examined. Three factors were derived by using the
principal component analysis for panicle characters
and the normal varimax rotation. The first factor
was loaded on number of secondary branches per
primary branch, number of spikelets per secondary
branch, and length of secondary branch. The sec-
ond factor was loaded on lengths of panicle and
primary branch. The third factor was loaded on
number of primary branches and number of spi-
kelets per primary branch. Two dwarfing genes,
d-7 and d-a(t) significantly increased number of
spikelets per panicle as compared with that of
‘Shiokari’. The multiple regression analysis in-
dicated that numbers of primary and secondary
branches mainly contributed to the variation of
number of spikelets per panicle. In 100 kernel
weight, the d-1, d-11 and d-30 lines were inferior to
¢ Shiokari’ due to their shorter grains, whereas the
d-18%, d-47 and d-b lines were superior to
¢ Shiokari’ due to their wider grains. In addition,
it is noteworthy that the d-1 and d-11 lines were
completely awnless. Culm length was significantly
correlated with the panicle characters examined,
but was not correlated with the three kinds of grain
size characters.

IV. Effects of major genes controlling morphol-

ogy of panicle

The effects of Dun-1 (Dense panicle), Ur-1
(Undulate rachis), lax (lax panicle), sp (short
panicle), C/ (Clustered spikelets) and # (verticil-
late rachis) were investigated. Dn-1, Ur-1 and CI!
are incomplete dominant genes, whereas lax, sp and
ri are recessive genes. F, populations between a
cultivar in Hokkaido, ‘Ishikari’ and six lines car-
rying the respective six major genes, and the
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isogenic line of Dwn-1 of ‘Shiokari’ were used.
The results obtained indicated that Ur-1 increased
number of spikelets per panicle due to the increases
in number of secondary branches per primary
branch and number of spikelets per secondary
branch, but decreased spikelet fertility, 100 kernel
weight and number of panicles per plant. In the F,
of ‘Ishikari’XN-55, Ur-1/Ur-1 and Ur-1/+
genotypes were higher than the +/+4 genotype in
the percentage of panicle weight to the total plant
weight, however, the difference among the three
genotypes in panicle weight per plant was not
significant. Dn-1 increased number of secondary
branches per primary branch and number of spi-
kelets per panicle, but decreased lengths of panicle,
primary branch and secondary branch. lax de-
creased number of spikelets per primary branch and
number of spikelets per secondary branch, resulting
in a small number of spikelets per panicle. sp de-
creased all of the four components of number of
spikelets per panicle, viz. number of primary
branches, number of secondary branches per pri-
mary branch, number of spikelets per primary
branch and number of spikelets per secondary
branch, while it shortens panicle, primary branch
and secondary branch. C/ reduces length of secon-
dary branch. » acts to form a characteristic pani-
cle that two to ten primary branches grow verticil-
lately from a few points on the panicle axis.

V. Variation of plant type in Hokkaido

cultivars

Hokkaido is one of the regions where rice is
cultivated under the coolest climatic conditions.
Rice was cultivated exclusively in the southernmost
part of Hokkaido until about 1890. A indigenous
cultivar, ‘Akage’ enabled to expand rice cultivation
northward to Kamikawa district around Asahik-
awa where is one of the main rice-producing dis-
tricts of Hokkaido at present, due to its earliness
and high cool tolerance. ‘Bozu’, ‘Kitamiakage’
etc. were selected from ‘Akage’. Since 1913, many
cultivars such as ‘Fukoku’, ‘ Yukara’ and ‘Ishi-
kari’ were developed from crosses between vari-
eties by official agricultural experiment stations.
These improved cultivars contributed to increase
vield, complemented by cultivation techniques, viz.
protected upland nursery and application of chemi-
cal fertilizer. The yield abilities and plant types of
32 cultivars, which had been widely cultivated in

Hokkaido during the past 120 years, were compared
in this study. These 32 cultivars were divided into
the following three groups: group A (indigenous
varieties and pure line selections from some of
them, nine entries in all), group B (12 cultivars
developed from crosses between varieties. Their
official recommendations were begun from 1935 to
1961), and group C (11 improved cultivars. Their
official recommendations were begun from 1962 to
1975). Groups A, B and C contained ‘Akamoro’,
‘Iburiwase ’, ‘Akage’, ‘ Tokachikuroge’, ‘ Igosh-
iwase’, ‘Bozu’, ‘Bozu 2’, ‘Bozu 5’ and ‘ Kitami-
akage’; ‘Fukoku’, ‘Norin 20°, ‘Eiko’, Ishikari-
shiroke, ‘ Kamenishiki’, * Toyohikar'i ', ¢ Terunishi-
ki’, ‘Shinsetsu’, ‘ Fukuyuki’, ‘Mimasari’ and °
Sasahonami’; and ‘ Yukara’, ‘ Shiokari’, ‘ Horyu’,
‘Uryu’, ‘ Himehonami’, ‘ Sorachi’, ‘ Narukaze’,
‘Matsumae’, ‘ Ishikari’, * Yunami ' and
‘ Kitahikari’, respectively. One or two seedlings
per hill were transplanted to the paddy field, spaced
at 33X15cm. An increasing trend of panicle weight
per hill from the indigenous to newer cultivars was
recognized in the case of two seedlings per hill, but
such a trend was not recognized in the case of one
seedling per hill. The three groups were in the
order of A<B<C in panicle weight per hill in the
case of two seedlings per hill, and the difference
between A and B was larger than that between B
and C; however, the difference among the three
groups in the case of one seedling per hill was not
so remarkable as that in the case of two seedlings
per hill. The difference among the three groups in
number of panicles per hill was similar to that in
panicle weight per hill in each year. On the other
hand, group C was smaller than group A or B in
number of spikelets per panicle. There was no
significant difference among the three groups in 100
kernel weight. The difference among the three
groups in total weight per hill (without roots) was
similar to that in panicle weight per hill. Group C
was higher than group A in percentage of panicle
weight (= harvest index). The three groups were
in the order of A>B>C regarding culm length and
angle of 1st leaf (angle from the lowest part of flag
leaf to culm). Thus, most of the cultivars in group
C, which had more panicles, shorter culms, more
erect leaves and higher harvest index than those in
group A, exerted their high yield abilities under the
more dense planting condition.
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VI. Diallel analysis to five cultivars

A diallel analysis of F, hybrids without recipro-
cals was applied to five cultivars chosen from the 32
cultivars under study. The mean square due to
additive gene action (a) predominated over that
due to dominance (b) in culm length, the upper
internode elongation index, number of panicles per
plant and number of spikelets per panicle. On the
other hand, the mean square of b item was consid-
erably large regarding 100 kernel weight and grain
length. A parent, ‘ Shiokari’ possesses near com-
plete recessive genes which reduce grain length.
Panicle weight per plant, which consists of number
of panicles and other components, did not satisfy
the hypothesis of additive gene action. For this
character, the four kinds of F,;s of the parent,
‘Shiokari ' were superior to the other F;s as well as
the five parents. Nevertheless, the percentage of
panicle weight to the total plant weight satisfied the
hypothesis of additive gene action, even though it is
a compound character affected by many other char-
acters. Further, this character showed unidir-
ectional positive dominance.

VII. General discussion

The variation in the relative elongation pattern
of the upper (first) and lower (third and fourth)
internodes was recognized in the isogenic dwarf
lines as well as in the cultivars of Hokkaido. This
indicates that not only dwarfing genes but also
polygenes act to change internode elongation pat-
tern. For example, d-47 changes the pattern
toward the upper internode elongation type. On
the other hand, there was no significant difference
between the newer short cultivars and old long
cultivars as to the upper internode elongation index.
Ur-1 increases sink size by increasing spikelets per
panicle. The abnormal spikelets which were fre-
quently shown in Ur-1/Ur-1 genotype were few in
Ur-1/+ genotype. It may be possible to develop
high yielding F, cultivars of Ur-1/+ genotype.
However, heavy panicles owing to Ur-1 accelerate
lodging. The parents of such F, cultivars should
possess d-47 to protect against lodging.
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Plate 3. The cylindrical spikelet due to the
fused lemma in the Ur-1/Ur-1 genotype.

Plate 5. The malformed panicle in the Dn~1/Dn~1
lax/lax genotype, in which most of the

Plate 4. The malformed panicle in the Ur-1/Ur-1 spikelets degenerated. Bract hairs,
lax/ lax genotype, in which all of the spi- which ordinarily disappear before head-
kelets degenerated. ing, remained among tangled branches.



