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Seiichi MuravaMA : Basic studies on utilization of hybrid
vigor in rice
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Table 1. F, No. and cross combinations used in the experiment 1 (1967)
F, No Cross  combinations F, No Cross  combinations
1 Norin 22 X Hinomoto 18 Kameji X Shiratama
2 ” X Aikoku 19 ” X Fukuyama
3 " X Gunmas 20 Takenari X Taichung 153
4 ” X Araki 21 ” X Shimehari
5 ” X Kinchakubozu 22 ” X Omachi
6 ” X Kokuryomiyako 23 ” X Akebono
7 ” X Senichi 24 ” X Fukuyama
8 ” X Yaeho 25 Kokuryomiyako x Nabeshima
9  Koganenishiki X Tésan 38 26 ” x Ipponwase
10 ” X Norin 22 27 ” x Nagoyashiro
11 ” .x Setohonami 28 ” x Yaeho
12 ” x Hinomoto 29 Nabeshima x Kokuryomiyako
13 ” x Aikoku 30 ” x Koganenishiki
14 ” x Nabeshima 31 Kinmaze X Taichung 153
15 Kameji x Akebono 32 ” x Norin 8
16 " x Omachi 33 Nakateshinsenbon X Colusa 180
17 ” x Takenari
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Table 2. F, No. and cross combinations used in the experiment 2 (1968)
Fda  Cross combinations  F, N Cross combinations

1 Kokuryomiyako X Nabeshima 24  Shinrikigawari 8 ¥ Benisengoku
2 ” x [pponwase 25  Aikoku x Taichung 153
3 Nabeshima x Kokuryomiyako 26 ” X Ryutoshi
4 ” x Koganenishiki 27 ” X Taichung 122
5 Koganenishiki x Aikoku 28 ” x Zenith CI 7787
6 ” X Hinomoto 29 ” X Norin 18
7 ” X Norin 22 30 Suzunari x Taichung 122
8 ” ~ Kokuryomiyako 31 ” X ” 153
9 ” x Okinawazairai -to 32 ” x Zenith CI 7787

10 ” X Benisengoku 33 ” x Aikoku

11 Norin 22 x Aikoku 34 ” X Okinawazairai 1

12 ” X Kokuryomiyako 35 Norin 8 gawari X Shiranui

13 ” x Gunmas 36 ” X Benisengoku

14 ” x Kinchakubozu 37 ” x Taichung 122

15 ” X Hinomoto 38 ” " x Norin 18

16 ” x Koganenishiki 39 ” x Aikoku

17 Kameji X Taichung 122 40 TR 72 X Benisengoku

18 ” X Shiranui 41 ” X Shiranui

19 Kinmaze X w 42 ” X Norin 18

20 ” X Benisengoku 43  Benisengoku X Shiratama

21 ” x Taichung 153 44  Norin 18 X Shiranui

22 ” x Okinawazairai-to 45 ” x Shiratama

23 Shinrikigawari 8 x Taichung 122

REEERBxBen (18977 T, CHUMMTRISES 3ZARTS 20 BHRBEL LTIO04SD
F.Y6.3kg, V) V6 0kgBLUNY 0.0kg%A 7TA3RICHEL, BERIF V3 4kgLUHY 30

k% 8 A2 BICHE Lico CHORIBITRIECHD ZLMERTHEF v /1208, ) YHT.2kBLU
ﬁuasmm&&%tﬁumppg<,+77,UV@mﬁﬁwmwféém,@ﬁE&H@%Lwo
7 0o BEE 5 X CHERE R FR 1 ICHEL T -7

3 EBRER

1) ~7 oy ROEESH
é%ﬁ%ﬁmamf¢wﬁ$;6%mﬁmﬁ75«%nyz@ﬁﬁﬁﬁ%%%lﬂowrﬂiSm,
FEE 2T HODNTRELITIR LT



13 O—REFEFIRICE T 2 EBIBE

A

“jusred 193 =JH ‘ juered-piN= JIN  "SSION

e N R ‘ -  suoneuiquod

I 14 0 0 L 8 ¢l eSS
€e €e €€ €e €€ €t €€ €€ €€ £e €€ €e €€ €€ [e101,

I I 08T —1L1
I 1 0LT —T91
I I 091 —1461
I [ I I 4 4 06T —1¥1
[ 4 L € € ovi —1¢€1
I I € S S 4 14 0€T —121
I I 4 4 1 L S ¢l 0t 8 6 11 0gt 111
¢l ¢6 91 G¢ ¢l 0¢ 4 81 4! 4! 6 9 I 9 011 —-101

0¢ 0t Sl £ 0¢ ¢l ¢l 8 01 I S S 14 14 00t —16

I L I 06 -18

1 08 —T1L

mm‘\u.m dw/ty  dH/'g  dW/'y  dH/Y  dW/Yy  dH/g dW/ly dH/Y  dWTg  dH/'g dW/ty  dH/'g  dW/Yy
- - (%)
y18us] y18uay 1y3om jueid 1ad a[otued 1ad pR1& SIS0J1979Y
S[ouUIdY sa[orued s1a1ay1ds p[aif urein ) jo s98180(
sptued wmy puesnoyi suQ jo Ioqump jo Jequny Tapew A1Q
(L96T ‘I 3uswiradxy ) yBus| s[orued
pue yj8us] wno ‘jyIwm s[pEUIdY puesnoyj osuo ‘juerd 1ad sspoued jo toqumu ‘opoiued Iod
seEyIds jo Isqunu ‘peid ureif ‘pRIA Joypew AIp Ul SISOIS91Ly Jo uomnnqinsip Aousanbalyg ‘e JIqel



HMERAEBEBFENRE $235 (1976)

*juazed IYSIH=JH ‘1usred-piN = dIN “S9ION

SUOIJRUIqUWIOD
14 4 14 0 L 9 i JuBOGIUSIS
Sy 14 Sy S¥ S¥ Sy 174 Sy 14 v 14 17 14 114 feioL

I I 061 — 181
08T — 1.1
1 I I I 0LT —T191
4 € I 09T —1ISI
I [ [ € [ 0ST — 171
I € (4 S 1 S 0%T —TET
£ I € I 9 8 6 8 0t 0eT —121
I 4 I 4 G 4 G 8 € ¢l 9 ¢l 9 11 021 —111
¢l o€ 9¢ 47 61 8¢ [4 6 Sl 91 A L i1 01 OIT - 101
68 0t Gl I €¢ gl 11 Ll ¢l L ¢l € 8 € 00T — 16
€ € I 0t € 9 L 14 06 —18
9 4 9 08 -1.
€ I [ 0L —-19
S 09 —1§
dH/lg AWy dH/y WYy dH/Yy AWy A/ awlg dH/y Wy dEgl o dwlg dHY awgly
: : S - — (%)
ySus| y1Sus] 1Yy 8rom juerd 1od oprued 1ad PPoLA SIS01919Y
s[euIay - sa[orued sjo[ay1ds p[a1£ urein jo sa1daq
dlotUEd wmy puesnoy; suQ jo IsquinN Jo IoquInN Topew A1q

(8961 * g juswirradxy ) YiSud[ oporued
pue yj8us| wimo ‘ySrom Ss[aUIey puesnoyj osuo ‘jue(d 1d soprued jo Iequmu ‘Srotued rod
syo[oyids Jjo Ioquinu platd .Emum,v_oa Joypewl AIp Ul SISOI9PY JO uonnqrijsip %ocwsvoum

7 S1qeL



b A4 2O—REBFRIRICET 2 BBOTE 7

EHECOVTRER 1 OBARABERED~To 2O BESRLE L, hiIE4 BE L /- D 5129
MEET, TOIB0BLULBNONR IMAEHD, ROBNIMAELRTOBL LML T, F 72,
BORERBCER LI-ONIZBEA O ER2EBNTE~TO Y XOBERS, BREELED
HETIRSEEEPOMARTINERE , ~ToVROBL BN LD TROBLLOEINTEH - 20
o, BOBREROZOGMELDH D, SH4MAEETREBENS SN, 0B LD BN A 720 b
1AEH - 7

RELOVTRER 1 TRAT 0 Y 2OBERENBEICKROTE L, DRIEED BT84
ch%k@b,m%utﬁﬂbtomlméﬁaéntoEhﬁwﬁtmm&?ésmﬁﬁfuﬁﬁw
e &E, OBLULD~To v ZRERL:Dd 1MAEH SN, ER2 TREERERES ~F 0
YABEOE S, PHBRLOBRERLOBLEEEH D, 5MAII0ELEOBRERL, B4
BEIFRROBLULEOBRTH >7c0 72, BHALTREVEZBEL, 55 6 A CREETS -
72 OBLULBOHEZR LD 3MAEEASN T,

1RRBIC OO TRER 1KV TRIBBRERPRES ~7 0 v 2BFOBVRET, 33MAEH
RMEEBPHRLTES, 2EACRBVROERL, S5 THACREETS -1 DEBEE LU
WHDBREZTNENCOB S LU0BLULBERLIFbd o0, ER2DBASNBBREZDOHTI
BROANToYZAREL, PHBESLIUEOEEBRNEOBENENBEL ONMAEH D, THAET
BREVEEERCEE LTV, BVE440% L Lk Lichd Ao,

BEICOVTRER L TRPWREEVLDONBEAET, SLUMARTRENELEEL TV 3
B, BLTAT o Yy 20BEIRES, 0% LOBMERLELRRA SN o720 EBR2ICETS
~NTeYREERES, PHBESL OBV EEBNEOBENETI0ES LUI0MARS 20, SHEL
DEBRICHZ - BABRE -1,

¥ﬁ§Momru%&1,2&5¢@ﬁz;u%mﬁ%&wﬁmaﬁmmaDaenman,%m
DRERBLTES, PHBLOLBETHNSBLADEMICT ¥, BUBEERCEE LD b2
2EBVTH4HMAEALONIITBEI N,

BRICOVTRER ] TRAMBES LUBVEE BV LMA RS LUIBHAET, 2055 14
BHRPMHRE0ELLERL T 2HMAYRBVEL VEBCE - co TR 2 CROEES £
URBOBLOOBNODORENENUB LA AN, 2HAERBVEL D b AEICE -
oo PRBEDIOBLULE L >TNEDH 1 BARA SN, BOIRNBLATEYEONEIZ &
DENATF O Y RBASNIED - o

RRICOVTRER], 2L PHBESLIUBVELBELEOBOEDASNE DD, 7 DEE
REELTES, PRARE0FLULER L-ORER2ICHENT IMAEASNIICT U,

2) EMELSIUCNBOEESF

BB X UBOEERY DEDEOHES B DO TRIFLTAB ERS5ICRLI-LSICER 1 TIRED
SRR NSI~1003 THEDIEX L, RiZT6~ 1103 L BL0 bBYEERIZE . ER2ICHNTSH
BORHH41~85 ¢ LBEWBHICH 3 DiIcxt L, Fidbl~ 140 g EBWOEBEIC AR LT 72,

REXUBROBEEY O RBOFEAHIC DO TRREICRLALICER 1 TRESBDSHI6~
55 g DRERICH 222, Fii3d1~65 ¢ DEWEICH O, k12, IO T~ FoBRMos41~45 g icxiL, Fy
1346~50 9 E /o KR 2 THRBBDIHHII~40 g THZ DXL, Fiid26~553 T, Foshizd
B, AHOE- FOREBENVWEZAIH 3,



8 HERAZBERENRE $235 (1976)

Table 5. Frequency distribution of dry matter yield in F, hybrids
and parental lines in the experiment 1 and 2

Dry matter Experiment 1 (1967) Experiment 2 ( 1968)
yield Number of F, Number of Number of F, Number of
(g/plant)  hybrids parental lines hybrids parental lines
41— 45 2
46— 50 1
51— 55 2 1 4
56— 60 4 5
61— 65 2 4 2
66— 70 3 9 6
71— 175 6 11 1
76— 80 1 1 7 1
81— 85 5 6 4 3
86— 90 6 3
91— 95 6 1 2
96— 100 8 3 1
101— 105 5 1
106—110 2
136— 140 1
Total 33 217 45 25
Table 6. Frequeucy distribution of grain yield in F hybrids and
parental lines in the experiment 1 and 2
Grain yield Experiment 1 (1967) Experiment 2 (1968)
( g/plant) Numl?er of F, Number of Numl?er of F, Number of
) hybrids parental lines hybrids parental lines
11— 15 1
16 — 20
21— 25 5
26— 30 2 2 8
31— 35 1 14 6
36— 40 9 21 5
41— 45 7 10
46 — 50 15 4 4
51— 55 9 1 1
56 — 60 1
61— 65 1

- Total 33 217 45 25




il s 4 xo—REBRIRICET S EBHTIE 9

3) MEEITEDAFDUZR

KBRI1OLBEVELER2ORBRE BT 2 ZMACCLODEBRELUB BN TE ~70 o2
DN TRET~KILITRL 72,

EHABC DO TRRTOLIC/S~T 0 Y ROBHOODR F 4 BHRREXELR) T, chidthis
BLUBOBRETNENTE, 1% LE - Tk i, CORRBBYUES 1102 ( Vi) BoH
Mofie TOMTIRE 33, 2, 685L VML, ChoOMARIBOTH & HAIBEWOBL L, B
BENBULBERL, 3B BLOUBRTREETH - /-

RBLCONTER1IDBERREDLSIC, F, 4nsHdb~70vz23 L, PESs LB EEL 2
NENT6HBL V0% LED, REH619 (7/p) LBROEL, BOBLERCERL T, 2,
Fy BHLUVBOBE DB ZOBL L, BOBEOBLEEOTOI, ER2DBAICIRERIITTL
fek ST, F; 32 @K X Zenith CI 7787) OB ELUBVBINT 2 BMKIZ 2h Fh84%
LUMET, 6K, ARELTAV - EARELAUCHALEIRENE AT L ~N=+ b= )]
BFLED, HHNICOERTH >0 F7:, F 28 (BEX Zenith CI 7787) b=t v 3Lk
Q1%@m<, BEETH -7

REELUVRDBETHEEL~T 0 YRR LR 43 1 BRI 50T DRIEL63%, BHEEM
YEEL, BER~7o Y 2%8R 07 (F10).

BEO~T oY RBES, BRO~T 0 Y ROEVF,6 (BHAREXHEN) OBA S HEEL15%5%
BLTWhard ¥z (ElD

TRHETORI2ICR LA LI, ~A70 v 2ROBER—ICES, PRIEEHBELBADBRLEL
SOTHIR2BERL TVBILT FIZ, F72, RARTHEN30. 39 BLEL, ~70V24HE
LOHBTRELED - 7o

BRIEOVTIR, R4 BIUBTREVRLID ENTRIIE S L VIEEL , HHNICEETE -7-
(R1Do R4DBERBRICETE~Tu Y XRTFETH 108, ZOMDMEARTIRED-7-(E14),

Table 7. Performance and heterosis of dry matter yield in F, hybrids
(Experiment 1)

Dry matter  p M p  R,HP Dry matter  p M p R /HP
! : /M. P. . JH.P. . /M.P, ./ H.P.
file el ant) *) w Rl yied ) &) )
4 110.2 173 147 %+ 1 92.8 118 112
16 105.4 115 109 13 92.6 153 133 %+
19 104.9 109 108 15 92.5 96 95
33 104.7 143 141%+ 14 91,2 125 119*
32 103.9 122 120* 7 89.8 114 110
2 103.4 163 138*%* 17 89.5 94 93
20 102.4 116 111 3 88.0 123 117
26 99.0 142 134 *» 9 87.7 117 109
31 99.0 118 118 21 87.5 98 94
30 97.9 134 127%% 12 87.4 115 106
6 97.6 131 130%* 27 84.6 115 114
24 97.4 103 101 11 84.3 117 112
18 96.9 108 101 10 83.3 115 111
5 96.1 138 128%% 25 83.0 110 108
22 96.0 106 104 28 81.7 114 110
29 94.7 125 123+ 8 76.2 105 101
23 94.7 100 98

Notes. M. P. = Mid -parent, H.P. =Higher parent.
= and % indicate significant differences at 5 and 1 % level, respectively.
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Table 8. Performance and heterosis of grain yield in F; hybrids
( Experiment. 1)

Grain yield F /M. P. FE /H. P. Grain yield F, /M. P. E /H P.
ENo. U5/binty @) C)) F No. ¢ Diant ) Vg e
4 61.9 176 150 ** g 47.2 116 110
32 56.9 123 119 1 471 114 114
33 54.0 141 134 * 18 470 100 92
20 53.7 127 122 * 17 46.8 99 92
26 53.4 140 134 = 10 46.5 116 113
6 53.4 132 129 * 7 46.5 114 113
29 53.3 131 129 * 23 46.0 102 100
16 53.0 121 104 13 45.7 135 118
19 52.9 105 103 24 45.6 98 93
5 52.8 135 128 * 25 451 111 109
30 52.2 131 126 * 11 444 110 105
31 50.4 117 112 15 441 91 86
2 49.3 140 119 21 439 98 97
14 48.2 121 117 12 43.6 109 105
27 48.2- 118 - 115 8 42.3 106 102
22 47,9 119 109 28 42.0 107 106
3 476 124 115

Notes . M. P. = Mid-parent , H. P. = Higher parent .
« and ** indicate significant differences at 5 and 1 % level, respectively.

Table 9. Performance and heterosis of grain yield in F, hybrids
( Experiment 2)

Grain yield F, /M. P. F, /H. P. Grain yield F,/M.P. F, /H. P.

Fy No. 73" Dlant ) e e B No. (%) plant ) V%) e
32 52.5 184 164**(135%%) 6 36.2 124 112
28 49.6 159 155+ (127 ) 33 36.2 131 120
38 47.6 157 130% (122 ) 8 36.1 130 112
25 47.1 142 130% (121 ) 19 36.1 117 106
26 45.8 143 134* (117 ) 5 35.5 114 110
21 43.6 124 121 (112 ) 40 35.5 93 91
10 43.2 121 111 (111 ) 18 35.3 124 121
35 42.3 163 153**(108 ) 36 35.3 112 91
27 40.0 119 108 (103 ) 14 35.2 122 121
30 39.7 128 108 (102 ) 13 35.1 126 123
17 39.6 120 107 (102 ) 22 35.1 102 102
31 39.2 128 109 (101 ) 44 .9 108 95
43 39.2 118 101 (101 ) 29 34.8 104 95
39 39.0 143 130 2 33.8 139 134
23 38.5 158 104 15 31.9 116 112
34 38.4 136 123 7 31.6 104 98
9 38.2 114 111 1 31.5 138 136
19 38.1 104 98 3 30.5 134 131
45 38.0 119 104 11 30.5 104 101
41 37.7 116 102 16 30.5 100 95
24 36.7 144 94 4 30.2 111 94
37 36.5 120 99 12 27.0 104 94
42 36.5 99 98

Notes . M. P. = Mid-parent, H. P, = Higher parent.
x and ** indicate significant differences at 5 and 1% level, respectively.
( ):% toward Benisengoku which was the highest yielding variety used in the experiment .
Grain yield of Benisengoku was 390 ¢/plant.
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Table 10. Performance and heterosis of number of spikelets per panicle
in F, hybrids (Experiment 1)

Number of N r of
F, No. spirl?elets E/M. P F/HP F, No. s;r:irlx(]:leetsc F/M.P. R /H.P
per panicle € (%) per panicle (%) (%)
20 261 114 92 24 184 103 100
31 220 105 77 29 180 106 103
4 215 163 154** 12 179 134 112
19 209 111 109 15 179 102 93
25 205 121 118** 5 178 122 117*
18 201 102 100 21 175 101 101
2 200 144 143%* 9 174 112 107
30 195 120 118** 32 169 116 108
27 195 106 101 1 167 113 106
13 194 130 121%* 11 167 111 104
17 194 102 101 23 167 101 96
16 191 100 99 28 161 112 92
26 190 117 110 7 155 108 106
22 190 105 100 10 155 103 97
14 188 116 114* 3 151 110 108
6 187 120 108 8 137 108 98
33 185 119 102
Notes, M. P = Mid-parent, H. P = Higher parent.

* and ** indicate significant differences at 5 and 1 % level, respectively.

Table 11. Performance and heterosis of number of panicles per plant
in F, hybrids (Experiment 1)

Number of Number of
F, No. panicles R /(;;) P. R g;) k. F, No. panicles B Qf) P’, F‘(/%}g P.
per plant per plant
33 20.3 110 91 6 15.8 115 106
5 18.0 112 105 3 16.4 111 103
15 17.9 102 89 26 15.3 112 103
31 17.6 111 93 18 15.2 109 103
32 17.6 101 93 14 15.1 106 101
7 17.6 99 86 28 15.1 98 83
21 17.5 97 95 10 15.0 101 101
23 17.5 93 87 12 15.0 96 92
9 17.1 108 102 16 14.9 102 101
11 16.9 103 94 24 14.9 88 85
22 16.8 105, 96 27 14.8 109 101
8 16.5 99 90 17 14.8 93 86
20 16.3 107 93 13 14.7 103 99
19 16.2 107 103 29 14.3 108 104
30 16.0 112 109 4 13.6 108 91
2 16.0 111 107 25 13.3 101 96
1 16.0 103 98
Notes. M. P. = Mid-parent, H. P. = Higher parent.

* and ** indicate significant differences- at ‘s and 1% level, respectively.
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Table 12. Performance and heterosis of one thousand kernels weight in
F, hybrids ( Experiment 1)

ne thousand One thousand
F; No. l?ernels F /M. P. F/H P F, No. kernels F /M. P. F/H P
weight ( 9) %) %) weight (9) (%) (%)
4 30.3 107 106 11 26.9 103 102
25 30.1 106 105 10 26.7 98 95
26 30.0 108 103 27 26.4 100 91
29 29.7 105 103 19 26.2 95 94
3 29.3 99 94 24 26.1 98 94
16 28.6 108 105 5 25.9 101 93
6 28.6 101 100 22 25.8 102 101
32 28.5 103 96 9 25.8 100 98
30 28.4 105 102 17 25.2 97 92
8 28.4 103 101 23 25.1 102 100
14 28.3 104 102 31 25.0 101 97
28 28.3 101 98 15 25.0 97 92
2 27.6 103 99 20 24.9 102 99
18 27.6 99 98 13 23.9 92 92
33 27.5 112 103 7 23.7 93 84
12 27.4 105 104 21 23.6 98 94
1 27.4 103 100
Notes. M. P. = Mid-parent, H.P. = Higher parent.

» and ** indicate significant differences at 5 and 1% level, respectively.

Table 13. Performance and heterosis of culm length in F, hybrids
{ Experiment 1)

Culm length F,/M. P. F,/H. P. Culm length F,/M.P F,/H. P.
RN SN M Ve BNeo SRR RS )

4 114.9 124 119* 33 104.1 120 111*
19 114.5 104 102 12 103.5 105 101
25 112.9 106 104 17 103.5 100 97
16 111.9 106 105 7 103.3 109 107
18 110.3 101 99 5 102.8 113 107
14 110.2 110 105 13 100.6 113 106
6 109.4 107 101 20 100.2 102 100
29 108.1 101 100 10 98.4 103 102
30 106.8 107 102 15 97.8 100 92
24 106.8 102 95 31 94.9 106 95
1 106.6 107 104 9 93.6 104 98
106.5 109 108 23 93.5 101 97
26 106.2 109 98 8 93.3 101 97
28 106.2 108 98 11 91.9 106 97
22 105.2 105 101 32 91.4 108 101
27 105.1 101 97 21 88.2 95 92

2 104.9 117 109
Notes. M. P. = Mid-parent, H. P. = Higher parent.

* and ** indicate significant differences at 5 and 1% level, respectively.
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Table 14. Performance and heterosis of panicle length in F, hybrids
( Experiment 1)

Panicle E /M. P, E /H. P, Panicle F, . P. F, /H. .

Fido  length (o) ' (%) e Bl e ey ey
4 26.8 120 117** 28 23.2 101 101
27 25.8 101 92 11 23.2 101 100
30 25.5 106 102 18 23.2 100 99
25 25.4 105 102 32 23.2 101 95
3 25.4 101 93 1 23.1 98 96
14 25.0 104 100 13 22.9 104 99
12 24.4 103 101 10 22.9 99 99
5 24.2 106 105 9 22.8 99 99
20 24.0 105 100 2 22.5 102 98
31 23.9 106 100 8 22.4 98 97
29 23.9 99 96 17 22.4 97 97
6 23.7 103 103 24 22.1 102 102
22 23.7 101 94 21 22.0 102 101
16 23.5 98 93 23 22.0 98 95
26 23.4 104 102 33 21.9 101 101
15 23.4 101 101 7 21.7 96 94
19 23.2 104 101

Notes. M.P.=Mid-parent, H.P.=Higher parent.
*and *xindicate significant differences at 5 and 1% lewel, respectively.
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Heterosis in the grain yield (% toward the mid-parent)
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Table 15. The correlation coefficients between heterosis (F,/mid-parent )
of certain characters in the experiment 1 and 2

Number of One thousand Number of

spikelets kernels panicles Culm length Panicle length
per panicle weight per plant
; ; 0.757** 0.462%* 0.619** 0.817** 0.646**
Grain yield 0.574%  0.226%* 0.302* 0.233 0. 546**
Number of
; 0.330 0.319 0.791** 0.733**
Splielcts per 0.422%  —0.051 0522+ 0.699*
One thousand 0.081 0.213 ~0.136
weight —(.388** 0.230 0.358*
Number of
) 0.426* 0.362*
panicles per 0.120 0.128
0.549**
Culm length 0.549%

Notes. * and ** indicate significant differences at 5 and 1 % level, respectively.
Above and below correlation coefficients indicate the results in the first(1967)
and second (1968) experiments, respectively.
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Table 16. The correlation coefficients between certain characters in
parental lines ( Experiment 1)
Number of One thousand Number of
spikelets kernels panicles Culm length
per panicle weight per plant
) 0.259 0.055 0.328** 0.238
Grain yield 0.376 —0.083 0.313 0.628
0.018 0.326 0.583 —0.042
Number of —-0.167 -0.330* 0.556**
spikelets - 0.187 - 0.693 0.582
per panicle -0.071 —0.187 0.296
One thousand — 0.589** 0.332*
kernels - 0.672 0.411
weight -0.218 - 0.205
Number of — 0.480**
panicles —-0.527
per plant 0.083

Notes. The correlation coefficients are orderly arranged,
showing the phenotypic correlation,
correlat ion,

respectively.

from above to below
genetic correlation and environmental

* and **indicate significant differences at 5 and 1% level, respectively.

Table 17.

The correlation coefficients between certain characters in

F, hybrids ( Experiment 1)

One thousand

Number of Number of
spikelets kernels panicles Culm length
per panicle weight per plant
0.404 ** 0.279* 0.127 0.262*
Grain yield 0.865 0.710 - 0.287 0.723
0.307 0.118 0.579 0.006
Number of —-0.109 —0.154 0.334**
spikelets - 0.020 —-0.211 0.350
per panicle -0.479 0.116 0.207
One thousand — 0.395** 0.467**
kernels —0.532 0.606
weight —0.098 —0.141
Number of — (0.542**
panicles - 0.604
per plant -0.215

Notes. The correlation coefficients are orderly arranged, from above to below

showing the phenotypic correlation, genetic correlation and
correlation,

respectively.

environmental

* and ** indicate significant differences at 5 and 1% level, respectively.
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BHEREXE S 1 RREIEKE 1FICHEA, 05 blHo 2 BEE %R 10M\EGEE BRI LD,
%, B, REELEOLHI0EABEDO RTEEMEES 2 « 3EL .

HEBREREELTI0a S DB F v ¥ 11.2kg, U YB MAdkgs LTH Y 11.2ke7T, BEXI
FOEBAR L. BERBEXKTF v Y 1.2k, # ) 6.4kg, BERTF v V4.5kg, 7)) 4.0ke%
8 BITHIHE Lo BIERDAF v V& 18.4kgid UM KF BN BERBFHEDEMRKMEBERHITICE
W2 IEEBIRE DK 1. 55T, EERD10. 1kt EEBEREL DPPLEHTHL08, ChERERTD
LHTELOHPAIN,

5 HEEE 12 B AR 5323 X 23cm (18.924 /) T , HEHEIXR23X 11.5cm (37.8 K nf) L L7-3, &
BREKIETRE S BEBRIL TH 4o

FEAERTIOEROBFELEOMIC 1EEIC DN THITNE -7, RBERMMICONTORERKIEK
s -7 08, BMFESREAZBEEE, FH A - bMDicmB LLHEEROTHR L

3 ERER

EiE E AR, ERFEK, SPEEER L OSEFEX O 4&HIcsd 2 RIREE PR LU
BNBICHT S ~Fo v ROBESRIBICR L, 4RHEZEL T, BELTHVAT B YRERLE
DI38FE X Zenith CITIBTOFT, &b ~7o ADEVEEEMX T HIEBLTAVEHE TN T
N6THBELUSTHBEEL, Bb~T oY 205 ERFHEX TR PIIEE%6%, & VBRENBENT,
XS ARBEETHIEESLUOBVEIVENEN0B 8L UTOBDERER Lo 2, ZOR
RINB LS, EREHX TR 1,327 9 /nf, 454 FHTS 1,206 9,/ mOEHREHESNELELM
BHTH BT EER LTI . BR2EXFAD R ERBEMX LA TREEL~T a ¥ 2056070
FE X Zenith CI 7787 T bR HIZE TRV, HROBOATFO Y RERLI, ¥ohb 3M
ARORIEBET 2 ARHOEHRBRVTH I ABCHRALELBER LTV, ZOMOMEGHITOL
T}, $h=vFxkv3a s BSEFERICESOT, DRBRICE LTS, BOBIKX L T2%20P%
BNAFOYRERULRBET, BLTAFo Y 20 BEREL - 72o HLEORRD SHIERMHIT L -
THAFOYZRORBEECHEDDEHNLONE DD, —RIE~AT o Y ZEBEDOR N DR ED
BEKETTHECRD, BNSOREORERBTTHIEL B3 EAND hroibh, 5RH4TIRE
FrAFDURERULEAEBMORBTRAD~NT oY ACHFEET L LD, HEVIRTOEDIHR
PR ZENI LAV ERB NI T TOACOOTRHEBHEMEFEH L THRTIOHELLOR
ANz 5.

¥z, [t B LT Duncan” OB EIC X DEREREETHORINCR L o EIEEE MK HL
Tid, 85 X Zenith CI 7T787TDIREIZ ZOXEE T H A KM # K U Zenith CI 7787& b $400 97 LI
FORRATRL, EHCEE T o IORERBESLVERAELZEL TRENBERLIcN=
eI/ kDb 155 9/nf (17%) DX 0sA Sz, EE X Zenith Cl 7787 D By HETRIEVOHBHL
B 0120 9 ORIRTH - 120 ERFHERX T2, #8858 X Zenith CI 77870 R 1,327 9/t DB
TEONEERL, SVHDOETH 2Zenith CI7787L D 6 #9630 948, & SiCtEHXFEPRENESE
FLlR=trT 20845090 (35%) OBIAERL, DFNGHANICEERTH - o TOM
DIAETRESVEL D EELBIER LLEARAONLE D -1, FELEEMX TR XZenith
CI 7787 F, 35\ EDE THSZenith CI 7787 &0 46594, X REP RSN EARLUEE % 295
9mt (32%) bBEEL, WTFNLKIHICERTSH - 720 X DICEM2E X AL L UEE X Zenith CI
TITDO RS BEETRNNNER LD 200 19697 (21%) £ L U 116 978 (13%) LEl- 72 ZIEHHE
XTI, 5% X Zenith CI 7787, BH X Zenith CI 7787 % LUBK22S X AD R LIFhbH NG D
Bl EELBIERL, B2 vRERXAERRENEL R U BE &0 % FHICHRDIEM
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ThHoteo T, BRZEXHAOROEETIZISO LS, 20097 (U%) DR TH -7,

DT, BRHED 4RIE RHOFHRBI DO THRE L TH 5 LB X Zenith CI 7787, FE X Ze-
nith CI 77878 L UBMRZ2EXFHADORRWIFNbBOBEBRICER L TH D, Fi2 AL TIZHR
SENEENBAERLIIN=t YT 7LD EBREHNTES - 770

Table 18, Performance and heterosis of grain yield under different
cultural conditions

A B
il B hybrids @ ®» © @ ®»
1 SuzunarixZenith CI 7787 1051 ¢m 171% 169% 1327%af 196% 191%
2 Aikoku X ” 899 128 116 954 133 131
3 Norin 22 X Araki 822 178 145 791 138 112
4 Benisengoku X Omachi 713 91 79 854 102 97
5 Mihonishiki X Hoyoku 685 107 105 706 101 97
6 ” X Norin 18 813 111 97 789 105 101
7 HoyokuX Omachi 704 108 108 752 102 94
8 BenisengokuX Mihonishiki 767 101 86 665 83 76
9 Norin 22x Aikoku 705 105 91 774 109 107
10 HoyokuX Mihonishiki 625 98 96 771 110 107
11 Norin 18 X Benisengoku 522 60 58 698 84 79
Mean 755 114 105 826 115 108
C D Mean
(a) (b) (o) (a) (b) (¢) (a) (b) (c)
120797 186%  164% 12399u 167% 157% 1206 9t 180% 170*%
1028 124 113 1196 148 145 1019 133 126*
1108 279 225 1023 187 147 936 196 157*
815 100 92 827 113 113 801 102 95
723 117 112 882 134 122 748 115 109
750 116 106 625 107 105 745 110 102
705 101 94 785 108 107 737 105 101
655 89 74 823 124 112 728 99 87
684 97 75 684 90 83 713 100 89
554 90 86 648 98 90 650 99 95
668 84 76 704 108 96 648 84 77
808 126 111 858 126 116 812 120 110

Notes. A: Plot of the standard level fertilizer with the standard planting density.
B: Plot of the standard level fertilizer with a high planting density.
C: Plot of the high level fertilizer with the standard planting density.
D: Plot of the high level fertilizer with a high planting density.
@: Mean value of F, hybrids (b): ¢ toward the mid- parent
(b): % toward the higher parent
*indicates significant difference at 5% level by Duncan’s multiple range test.
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IRECETE~ATFa Y REDNTREWICR LIze BR2EBXFEADRIR FORERGTH AT O
Y AREL, Bb~NTo v ROBENEEFHER THPHES LUBOREETNLETN0% 8 L UG ER
L, Bb~7o Y2080 FEEEMEX TR PMEE83%, SOBEIEENT . 5K 4RHED
FHTOHARSLUBOREENEN0BE L U63% LE > T /o BE X Zenith CI 7187 DR iz%
BEEXLATREORIDENL SHENEEZRLUI-0, DEEOHBE TR ERERBXZBRN T2
%LU LOMMERL, 4REFHTHBEDOERIAL Stc, $EKXZenith CITISTOFRREBWHED
HEBETRHN0BENMEEZRL 1208, DHBRICH L TRSPESBEEX LA TRAEUA LD AT o v 2ER
L, ARHEHTHBEBIEH LUBD~T o v RBA LN, LlLED 3MARD R EORERBIC
BOTHEFE AT o VRERLALOIKL, hOMERTR~AT oy ROBER—RICEL -7 TH
RIRBICHEF AR EBIZABRLBEBTD - 720

1RRHIC BT E AT Y ROV TRRACK Lo BAREXRAD K3 FORERFICENT
SEBVEE K%, DRBEAEN0FB LE D EEIL~Ta v 2hAh sz, FE X Zenith CI 787D Rid
RENRIDIRIOSEL FTE->TW A0, FEELDZOTNRO20%L L LEH > T 7z, $8k XZenith
CITI87TO R EWHFOB|ELILD FEI-TWA 5, FHHIEN L TRWIOBLUELED~T oy 2A LN
7o IS IF=VFXFTIIORTHEEFERIUARZIOFBL LPHEREENT ., £DMOM
AETREDRERHTE~AT o Y XZEBEI T,

BRI BT E~T oY RITDOTIRER2ICTR LTz, 8K X Zenith CI 77870 Ri3 FORBERHETLH
0L LHBAETE X, ARBEBTHITHOEMER Licts, TDOMDIME L TIIBHR2E XFTARD
RZESEHXCEOTREOEMETR L LEARVTOE AT oy REL, PHEBEETOHZ A4
HHEDBOBLNT TEREFHDRBNVICLIZATuyZABEOERRHSHTE -7

FREBEIC SN TIIEBICRL 770 BHRR2EXFRADO RETREZEEFHERKIC BN TI2S, 4R:484FElT
BH LA TV A0S, fid hifE & REIRE,

BEECOVTIRBUICR L. BRREXEADR TR EOBERHBETHINNED~T o ¥ AHBH S
N, TOMOMAEETRVTIN S PRHEERE LO-> TV IBETH S, BRIZERCBNTP
PELBAEANAS NI, BRERHBCIEZ~ATo v 2ABEOERRPAS LTI > 1,

BERDEBRIERBIIBIERERERBICR L. BRISEX N=t v 8L U+ v 3 7 XHEH
D2MHEEDRIIBRERDBENHDOBLID BN, TOMOMAEETREVHOEE LAZ2 6L L
RABOHETH > 7o NBTHEEB AT VY RERLILIMERITODVTRIFLTAHAS L, BAR2S
XFERORTRAFOERTH, LHrbHEARBPELIRERDEL - AKICBEAEFLWEELR
L 2o #E X Zenith CI 7787 & & O#3Hk X Zenith CI TI87TO RORER L0 E L, FORBRKICSE
WTHOBLLEDORERARL, EARKEBEEOR IMBEREL LD L - 7.

DE¥CHEBEBREEEOROCL > THEFHBORBOBHXICEANRERENSAONZ LI OOT
BN T30 Rs8LUPMEESINMATORHEEL O TREEHAMOLEE R, RIIKKKRLT,
¥, BEEBORELRN TAHICERBRICHT 2 ZEXOBERBEIC >V TRETE CLiIChBL
770 ZORER, ERFHEXORBICH T4 FZREMXONEBO H2HIZ Fidt 103.9 Hicxt L TSR
94.0% T, ROEH9.9%EL, T EREFHEXICHT I25BPEEFHEXDOBESIFR1064%TH 3
DIT 3t L R8I 99.1% T, RN 7. 3%E b 70 COLXIREFPRXTREBRICHETZLDH IS
T~10% RoshfiBONBEES T ENHbdibill. RETEOEBCOVWTAR~S L, BELEME
Ricxtd 2 ERFHEX TR ROMA 113.0%iIcxt L, DI 1073 TRMB5. 7T%5<, TLEBYE
BHEXKICHT 2 ZEFEMX D/ *— €~ MIF,D 1066 i L, HRIRIZ 102.0FTR5B4. 6 BE.
THLLEHX TREBERKICBT2LDHI5IC 4~6 BEBPHBOREBEFEN, I5ICERE
BRERICHT 2 BRFEX D ¢—+> M2 Fib 113.8% L THAEIEIIR 101.8% T, RN12% & 0 7,
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Table 20. Performance and heterosis of panicle weight under different
cultural conditions

(a): Mean value of F, hybrids (9 panicle)
parent (c): % toward the higher parent

(b):

%

A B
fi hybrids (a) () (o) (a (b))  (©)
Aikoku x Zenith CI 7787 517 124 95 5.2 118 90
Norin 22 X Araki 53 161 161 4.5 150 145
Suzunari X Zenith CI 7787 5.0 125 83 4.8 126 83
Norin 22 X Aikoku 3.6 113 109 3.3 114 114
Benisengoku X Omachi 3.4 100 92 3.2 146 87
Hoyoku X Omachi 3.2 103 87 2.9 100 78
Mihonishiki X Norin 18 3.4 103 97 3.0 103 97
Norin 18 X Benisengoku 2.6 79 74 2.6 87 84
Mihonishiki X Hoyoku 2.9 104 97 2.6 108 96
Benisengoku X Mihonishiki 3.0 97 97 2.5 89 86
Hoyoku X Mihonishiki 2.8 100 93 2.7 113 100
C D Mean
() (b (o (a) (B (o) (a) (B (o)
5.5 122 95 5.3 136 108 5.4 125 97
5.5 183 167 4.6 1717 177 5.0 168 163
4.4 116 76 4.4 129 90 4.7 124 83
3.4 117 110 3.0 107 103 3.3 113 109
2.9 91 81 3.2 110 94 3.2 112 89
2.8 97 78 2.9 104 85 3.0 101 82
3.1 111 107 2.5 109 104 3.0 107 101
2.8 100 97 2.7 113 113 2.7 95 92
2.7 113 104 2.7 123 123 2.1 112 105
2.4 89 89 2.7 117 113 2.7 98 96
2.4 100 92 2.5 114 114 2.6 107 100
Notes. A: Plot of the standard level fertilizer with the standard planting density.
B : Plot of the standard level fertilizer with a high planting density.
C . Plot of the high level fertilizer with the standard planting density.
D! Plot of the high level fertilizer with a high planting density.

toward the mid
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Table 21. Performance and heterosis of number of spikelets per panicle
under different cultural conditions
F, hybrids A B
(a) (b) (¢ (a) (b) (¢)
Aikoku x Zenith CI 7787 253 126 96 226 125 92
Suzunari X Zenith CI 7787 202 116 78 195 118 79
Norin 22 X Araki 200 151 139 168 148 146
Norin 22 x Aikoku 147 105 102 128 112 111
Benisengoku X Omachi 137 104 91 126 105 91
Mihonishiki X Norin 18 138 104 99 127 109 101
Hoyoku X Omachi 136 107 91 122 105 88
Norin 18 X Benisengoku 127 100 91 114 100 90
Mihonishiki X Hoyoku 128 111 101 107 106 100
Hoyoku X Mihonishiki 122 106 96 113 112 105
Benisengoku X Mihonishiki 113 95 90 100 95 92
C Dwiir - Mean
(a) (b) (c) (a) (b) (c) (a) (b) (¢)
261 122 92 245 127 94 246 125 94
204 109 72 176 111 73 194 114 76
203 147 139 173 150 141 186 149 141
150 104 103 128 104 104 138 106 105
136 101 87 129 106 90 132 104 90
142 104 97 120 105 97 132 106 99
134 103 87 123 103 86 129 105 88
134 103 92 120 107 97 124 103 93
132 113 103 113 113 107 120 111 103
125 107 98 112 112 106 118 109 101
117 97 91 108 106 103 110 98 94
Notes. A: Plot of the standard level fertilizer with the standard planting density.
B : Plot of the standard level fertilizer with a high planting density,
C . Plot of the high level fertilizer with the standard planting density.
D: Plot of the high level fertilizer with a high planting density.

(a): Mean value of F, hybrids

(o):

% toward the higher parent

(b):

%

toward the mid- parent



34 RERAZBEEEMME $235 (1976)

Table 22. Performance and heterosis of number of panicles under
different cultural conditions

_ A B

fi hybrids (a) (B (o) (@ (b (o)
Suzunari X Zenith CI 7787 296 109 80 403 124 86
Mihonishiki X Hoyoku 301 99 88 343 91 85
Benisengoku X Mihonishiki 313 100 88 351 100 90
Benisengoku X Omachi 271 92 76 334 97 86
Mihonishiki X Norin 18 298 104 98 327 102 101
Hoyoku X Omachi 4 278 96 82 324 91 80
Norin 18 X Benisengoku 279 84 78 331 93 85
Hoyoku X Mihonishiki 267 88 79 350 93 87
Norin 22 X Aikoku 251 87 76 305 92 88
Aikoku x Zenith CI 7787 235 93 71 263 99 76
Norin 22 X Araki 199 104 83 241 98 76

C D Mean

(a) (b) (¢) (a) (b) (c) (a) (b) (¢)
346 115 89 426 121 93 368 117 87
332 100 90 394 105 96 343 99 90
314 90 79 371 100 93 337 98 88
316 94 79 347 98 87 317 95 82
288 96 95 339 104 99 313 102 98
304 94 83 339 95 82 311 94 82
305 87 77 328 92 82 311 89 81
281 85 76 341 91 83 310 89 81
2417 717 64 284 79 76 272 84 76
260 87 68 295 95 79 263 94 74
249 122 99 275 101 80 241 106 85

Notes. A: Plot of the standard level fertilizer with the standard planting density.
B : Plot of the standard level fertilizer with a high planting density.
C : Plot of the high level fertilizer with the standard planting density.
D Plot of the high level fertilizer with a high planting density.
(a): Mean value of F, hybrids(per square mater) (b): % toward the mid-
parent (c): % toward the higher parent
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Table 23.  Performance and heterosis of one thousand kernels weight

under different cultural conditions

A B
fi hybrids (a)  (® (o (@ (» (0
Benisengoku X Omachi 28.8(9 100 98 29.3(9) 99 97
Norin 22 X Araki 28.2 103 99 29.2 107 106
Hoyoku * Omachi 29.5 104 101 29.2 103 97
Mihonishiki X Norin 18 28.7 102 101 29.2 103 103
Benisengoku X Mihonishiki 29.5 104 104 27.7 96 95
Mihonishiki x Hoyoku 28.7 103 101 27.8 102 98
Hoyoku X Mihonishiki 28.7 103 101 28.7 105 101
Norin 18 x Benisengoku 27.0 97 96 27.3 95 94
Suzunari X Zenith CI 7787 26.7 105 103 26.8 106 102
Norin 22 x Aikoku 25.7 100 917 26.3 98 97
Aikoku x Zenith CI 7787 25.2 101 101 243 96 92
C D Mean
(a) (b) (¢) (a) (b) (¢) (a) (b) (¢)
28.5(9 97 92 30.2( 101 97 29.2 () 99 97
28.8 112 107 29.5 108 104 28.9 108 104
28.3 97 91 28.3 97 91 28.8 100 95
29.8 107 104 27.5 103 101 28.8 104 102
26.8 95 93 28.7 103 100 28.2 100 98
27.5 98 96 28.3 104 104 28.1 102 100
26.5 95 92 27.7 102 102 27.9 101 99
27.17 101 100 28.5 104 99 27.6 99 97
25.9 102 99 26.5 103 99 26.5 104 101
25.5 102 100 26.2 102 101 25.9 101 99
23.8 94 93 24.5 98 97 24.5 97 96
Notes. A: Plot of the standard level fertilizer with the standard planting density.
B : Plot of the standard level fertilizer with a high planting density.
C : Plot of the high level fertilizer with the standard planting density.
D Plot of the high level fertilizer with a high planting density.

(a): Mean value of F, hybrids (b): % toward the mid - parent

(c):

% toward the higher parent
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Table 24. Performance and heterosis of culm length under different
cultural conditions
A o B
fi hybrids (@ (b (o (& (® (o
Aikoku x Zenith CI 7787 120cm 105 98 120cm 106 100
Norin 22 X Araki 117 122 120 117 123 120
Suzunari X Zenith CI 7787 109 104 89 108 104 90
Benisengoku X Omachi 106 100 90 108 102 91
Norin 22 X Aikoku 106 105 100 105 104 100
Hoyoku X Omachi 103 103 87 106 104 88
Mihonishiki X Norin 18 101 100 98 105 105 103
Norin 18 X Benisengoku 101 102 97 102 104 99
Benisengoku X Mihonishiki 98 103 100 99 104 101
Mihonishiki X Hoyoku 95 105 96 97 107 99
Hoyoku X Mihonishiki 95 104 96 95 105 98
C D Mean
(a) (b) (¢) (a) (b) (c) (a) (b) (c)
127cm 108 99 122cem 106 98 122cn 106 99
121 120 117 120 121 118 119 122 119
113 105 88 112 106 90 110 105 89
110 102 91 107 100 88 108 101 90
110 105 103 109 106 104 108 105 102
106 103 87 105 103 86 105 103 87
103 99 97 103 102 101 103 102 100
103 102 96 103 106 101 102 104 98
101 103 100 101 104 100 99 104 100
97 105 96 93 104 95 96 105 97
97 105 96 94 104 95 95 105 96
Notes. A: Plot of the standard level fertilizer with the standard planting density.
B : Plot of the standard level fertilizer with a high planting density.
C : Plot of the high level fertilizer with the standard planting density.
D : Plot of the high level fertilizer with a high planting density.

(a): Mean value of F, hybrids (b): % toward the mid- parent
(©): %

toward the higher parent
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Table 25.  Fertility of parental lines and F, hybrids under different
cultural conditions

Parental lines and F, Fertility (%)

hybrids A B C D Mean
Araki 94.1 95.3 96.1 95.1 95.2
Norin22 X Araki 95.7 92.7 96.6 92.8 94.5
Norin 22 X Aikoku 96.4 95.8 93.1 91.9 94.3
Aikoku 92.7 95.5 93.8 94.8 94.2
Benisengoku 95.2 94.8 94.4 91.8 94.1
Aikoku X Zenith CI 7787 94.0 93.7 93.9 94.0 93.9
Suzunari X Zenith CI 7787 92.2 93.3 90.4 90.2 91.5
Norin 18 93.4 91.2 87.8 84.8 89.3
Benisengoku X Mihonishiki 92.4 85.0 86.2 91.9 88.9
Benisengoku X Omachi 88.6 87.4 84.5 91.5 88.0
Zenith CI 7787 90.4 91.1 84.2 86.1 88.0
Hoyoku 90.5 83.9 83.8 88.4 86.7
Norin 22 88.5 92.0 79.4 86.0 86.5
Mihonishiki X Norin 18 89.5 85.5 86.0 82.3 85.4
Mihonishiki X Hoyoku 83.3 84.0 83.7 90.3 85.3
Norin 18 X Benisengoku 77.0 86.2 88.3 88.9 85.1
Omachi 81.3 88.8 82.7 87.5 85.1
Hoyoku X Mihonishiki 85.5 87.8 77.1 87.8 84.6
Mihonishiki 84.4 87.8 81.3 82.5 84.0
Hoyoku X Omachi 80.0 81.1 78.8 84.8 81.2
Suzunari 77.2 77.1 78.1 88.4 80.2

Mean 88.7 89.0 86.7 89.1

Notes. A: Plot or the standard level fertilizer with the standard planting density.
B : Plot of the standard level fertilizer with a high planting density.
C: Plot of the high level fertilizer with the standard planting density.
D Plot of the high level fertilizer with a high planting density.
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-
D Mid parent

106 -
104
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96 -

94

DA B A DC C, A DB

Fig. 11. Comparison of grain yield of F, hybrids and mid-parents
under different cultural conditions

Notes.
A: Plot of the standard level fertilizer with the standard planting
density.
B: Plot of the standard level fertilizer with a high planting
density.
C : Plot of the high level fertilizer with the standard planting
density.

D: Plot of the high level fertilizer with a high planting density.
Each value is caluculated by using average value of eleven combinations.

DECERRBEICE - TLIIVBRENRBRERBLEZZ ON 2 ZEFHERGTRE LLES, ERTEM
RIZENRTREDHROEHCED LI NERBAOSN E0EZNBENBBRERTCOOTHRI TS,
REKSHVTRRIICR LK DT, RITREPFHEXIC T 2 NEOEMBEE 2 PRIENFL DX
2, FOMTREBAZOOLEEMICESL L o T, REERBEIC DO TEREE EX i
TEILEEEXOBARDOEENHEASDZE, ROFBENECACELOHEEGEBAHELTED, £
BEHEIC LBORBOBMBBERBICENTROFBAE NI &5 bbbtk (£26) ., FEIDL
TRELDPHE S EETEMAR L0 ERBHXOF NS0, ZOEERFE 9 %2R iofE&E T3
RO BEFEMRTH -7 (@13), BB LU 1 BTV TH EREEEK L 0L EEER DK b3
INEWYS, FORBERREPHREETREALEZRIL L - 2 (K14, N5, TREICHODOTRERYS
BHERLDEBRFMENELEEENSIL OB EREL, TAREDEREOBICHIFEALERR LS
Nk -7-(X16) o

O, BRAVECBI S ~7 o0y RORERHEMOMBERBEREH L, RTICRL 72, RETIZ
WThOBALERLSHEENA N, ERLEMEX & ERFEX, EREEEX - S ETEEX, EE
LHEEX ESEFER S L UCSEEEHK &2 BEEER OO BEIR 1 BKEOFTHNFERMEERL .
ZOMOEBEC DN TRTFHNECST 2 EREEMEX &S EEEMEX, EREHEX S EEEX, &
EFEXESPEERHEX 3L UCERFHERK & S EFER 3 SiIcBRicsd 2 ERFEK & £ B%EEX
DEBFREMKIZIEL, BETRE L 7208, FOMIIWTNIEHFNITERTH - 120
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Fig. 12, Comparison of grain yield of F, hybrids and mid-parents
under A and D conditions

Table 26. Frequency distribution of grain yield indicated by parcentage
of D/A

Da® 15 80 85 90 95 100 105 110 115 120 125 130 135 total

jof 1 1.1 1 1 2 1 1 2 11
Variety 1 1 1 4 2 1 2 12
®F

Lok O Mid -parent

f.mo ?
Q oL I ©
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Fig. 13. Comparison of panicle weight of F, hybrids and mid -parents
under A and D conditions
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Fig. 14. Comparison of number of panicles per plant of F, hybrids
and mid-parents under A and D conditions
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Fig. 15. Comparison of number of spikelets per panicle of F, hybrids
and mid-parents under A and D conditions
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Fig. 16. Comparison of one thousand kernels weight of F, hybrids
and mid-parents under A and D conditions
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Table 27. The correlation coefficients between different cultural conditions
with the heterotic performance of certain characters in rice

Correlation Number of Number of One thousand

coefficients Grain yield spikelets panicles kernels Culm length

between plots per panicle per plant weight
A and B 0.839 ** 0.970%* 0.684* 0.650* 0.965**
A and C 0.890** 0.981** 0.805** —0.016 0.972%*
A and D 0.857** 0.953** 0.850** —-0.014 0.969**
B and C 0.654* 0.943** 0.547 0.490 0.920**
B and D 0.705* 0.913** 0.789** 0.313 0.936**
C and D 0.889** 0.979** 0.770%** 0.699* 0.933**

Note. » and *x indicate the significance at 5 and 1% level, respectively.
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FFFLFOERTHIMES05mT—EICL, FINEMEKEE 2.5, 7.5, 1508BL0225m D4 &4
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42 HMEBRAZBERENRE 285 (1976)

CDESICRBEHUBIEEBETDO~TO Y ADRBICH L TEENLRENS O L, KERER
Ti~T 0 YRORENBERCREBTECEAINS P, ZEFHE VD REORFIR
ERUTTLHRER~To Y RBRARLEDAE ST, SMEE ST ERLEEERXICE~THIO0
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DHBE~ToYZABPRTEEEEFEI6N 5,

RBLUADOHBE T THEDRE AL LBHO—BERNTAT 0 v ZOREFHRODERR LD
B, DWThOEBETH 1o COCERINSOEETHAT o v ROBERIBERHEREZNS
TERDIEL, BHEHT~ATo Y 2EZRLEMAERFEHEHTOE~AT o Y ZABEBSRLT 5 LI
15, BEALRBEDOAFO VRARTTEERKLTN S, EKIC, 1HAHO~Tovy2KEL
T, WFND 1 BKEDBENEERARLALCERITHSIR LIt LD iIC, CORBEDRRBICET %
AFOYVANDEENMKENC EEELILEBHTEE LTHRENVZ S,
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TR TEREL, FEK, EEX S ORMEXE Lz, B2ED5 A20R#%E, 6 B20RBMIZE
TRELBEALRRPTH 2, RBEBFRBTECERTOPPERT, 257 VED11.049/10a 3
BAEEBEALHRBTS 5,
AEBRIITOENMNKEZBERBABBE T IREOHMETERBL 720 EHL7KEIZ11.57X 1.04m
Davyz)y—rKAT, 1 7oy MCD2 IXKHE, AHIXKEEZERAL 7z, BEBEAKIZRKELS 2
FIDIAMEERT, 205 BRAIE LTl ZE0 < 10@&L BE T Lo, P BR, 25X 0RENR
ECEDIOBARBED AL Db S > 0o HAME, BEHFEINOEREFARTS -7

Table 28. Seeding and transplanting time, planting density and total
amount of fertilizer

Total amount of

Experimental Seeding Transplanting planting fertilizer ( kg/ 10 @)
plot time time density N P, O; ? k,
Early- planting

calture (plot E) M@y 12th  Junel2th  20cmx15cn 11.0 7.2 10.4
Normal - planting " ” ” ”
culture (plot F) May 25th  June 2th ! ’

Late-planting June 15th  July 16th ” ” ” ”

culture (plot G)

3 ERER

ROREBE: B L BENHFDORICHTEATF OV RERVICT Lo MTEORERBETHFN
A7y RERLE 3HAY, T b B X Zenith CI 7787, BE X Zenith CI 77878 L UBK2 S
XMADRRABEA S L UBHEALBHI S THLPRVBELS AT o 2B8ALNke & ITHEK X
Zenith CI 78TO F, 3 ~70 YZADELBOEFHEXDBA TS hiiBE65%, B FOHRE50% %R
L, B ~7 o vy 2BEOHVWRHERXOBERDRE 164%, BVHFOB%109% b &8E LT,
BR2EXMADRIRI~7T oy RRBEETH 503, NENChAX LEIZHEAELEDA SN, EAY
KEBLBMARTHALIBVALE, I6MEEDEY AT o v 2CHNTIE, BBHEX T2%, BiEX
TOED~T oY RERL, MEMICASTERBZASNIL o 1208, BHEX TIIBHBD~F0 w2 H
Ao, FI_BXLXONISESE-co BADHABE DO THHBEEX LBBRXOMICIZIIZEALE
Ky, BERTREBLOHMAERTH _EELH TV,

RICKRERPOBBHIC L ZNBOEICHDNTAHS L, BEHEXEBEEXOKBTIRFOIREAL L
PHBROEL R, FHERKICBEOVTRERIE S2EANA SN, £OEMOBERFR O BE» -
®1D o F/:, YHEHEREBEXOLRTREARICENTRS X ChRIE & & MW20% 5% IR D
LT, TOBERTHMBEOABER TS 2HAENETEH-7-(KI8) . 1B TIE,
EBEEXLOBERICBNTRL T 1IRNRREZVY, 20EMOBEREARKCI-TEbELTH
57 (®19), T/, BFEMX L VBBERITHE TS BHEIHR 1 NI DL L - T8, ZORDE
ERDEEOFBET/NTHAMELBE -7:(H20), BHICHOVTIR, DEEOBSIILAMHEEE
BEBHER LD BEHEROFBDELIE 2T E0, RIEBNTR THAVYREBEROFBEL, BHEL
72 BACRRRPHEBRLD ISXBLLBEEMS posbin: (K21), F7-, BFEHEK L VB ER TR
0~ 20%BERBRLRECLE >Tet, 2ORPEERDPHBE REOMIC—EDOEALE RHTC &
RBT2FHARICL > TRETH -7 (K22),
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Fig. 17 Comparison of grain yield of F, hybrids and mid-parents
under E and F conditions
Notes. E: May 12th seeding and June 12th transplanting
F: May 29th seeding and June 29th transplanting
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Fig. 18. Comparison of grain yield of F, hybrids and mid-parents
under F and G conditions
Notes. G : June 15th seeding and July 16th transplanting
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Fig. 19. Comparison of number of spikelets per panicle of F, hybrids
and mid-parents under E and F conditions
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Fig. 20. Comparison of number of spikelets per panicle of F, hybrids
and mid-parents under F and G conditions
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Fig. 21. Comparison of number of panicles per -plant of F, hybrids
and mid-parents under E and F conditions
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Fig. 22. Comparison of number of panicles per plant of F, hybrids

and mid-parents under F and G conditions
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DFIC, REIOVTOFRERTESR0ICTR L 720 $5% X Zenith CI 77870 Riltos@Ey, BiE
ﬁfﬁé&a%ﬁ¢ﬁguiéﬁb,ﬁﬁ%ﬁ%ﬁtm&ﬁbtﬁﬂfﬁ<,&&@tbmwnﬁ@&
BEaULRMEARICHERE LT\ 2, BE XZenith CI TBTREEXLUARHBEREL A RICEEL
T, HERETRERELRL-RAEELTLOERICFESC &2 Bt T, BHRE
X FRAD R ESAEE VT S ERICHE L T 7z 868 X Zenith CI T7187TOF, R RBOF R
HEXD40.2 9/8k, HHNBOE B EEX D 30.3 I/BRRBEN S LUOBBEBEO N Bb Tt aED
REREEZRNU S BEXOBKIBSDOIRE 24.9 9 /M2 T hENE1B 5L UR2BBE LT,

Table 30. Significant relationship among the grain yield ( ¢/plant)

Grain yield (g/plant) and its

F, hybrids, parental lines, significant relationship *

a few leading varieties

E F G
Suzunari X Zenith CI 7787 40.2 a 31.3a 30.3 a
Norin 18 X Omachi 291 b 23.1 cdefg 20.6 bcde
Mihonishiki X Norin 18 28.4 bc 24.4 bed 18.7 cdefghi
Omachi X Norin 18 28.2 be 21.8 cdefgh 20.1 bedefg
Mihonishiki X Hoyoku 27.1 bed 23.6 cdef 20.0 bcdefg
Benisengoku X Norin 18 26.2 bcde 24.2 cd 18.3 cdefghi
Omachi X Hoyoku 26.0 bcde 21.4 cdefghi 17.7 defghi
Benisengoku X Omachi 25.8 bcdef 23.1 cdefg 20.3 bedef
Mihonishiki < Akebono 25.5 bedef 20.2 defghi 21.0 bed
Hoyoku X Omachi 25.1 bedefg 20.4 cdefghi 13.5 jhi
Aikoku X Zenith CI 7787 25.0 bedefgh 28.8 ab 228 b
Hoyoku X Mihonishiki 24.6 bedefgh 24.0 cde 18.6 cdefghi
Benisengoku X Mihonishiki 24.2 bedefgh 22.3 cdefgh 16.8 ghi
Omachi 24.2 bedefgh 17.9 hi 17.6 efghi
Norin 18 X Benisengoku 24.0 bedefgh 22.8 cdefg 21.6 bc
Mihonishiki 23.9 bedefgh 20.5 cdefghi 17.5 efghi
Akebono X Mihonishi ki 23.7 bcdefgh 24.0 cde 21.1 bc
Norin 22 X Araki 22.3 cdefgh 24.2 cd 16.4 hijk
Akebono 22.3 cdefgh 18.8 ghi 17.0 fghi
Toyotama 21.7 defghi 24.4 bced 18.9 cdefghi
Norin 18 20.0 efghi 24.9 bc 19.6 bedefgh
Reiho 20.0 efghi 19.4 fghi 16.6 hij
Hoyoku 19.6 fghi 18.7 ghi 17.6 efghi
Suzunari 19.2 ghi 20.8 cdefghi 15.9 ijkl
Aikoku 19.0 ghi 19.4 fghi 13.01
Benisengoku 18.8 hi 18.9 ghi 17.6 efghi
Norin 22 15.9 ij 19.5 efghi 13.3 ki
Zenith CI 7787 11.1 jk 17.2 i 13.01
Araki 86 k 10.9 j 10.0 m
Notes. E : May 12th seeding and June 12th transplanting.
F : May 29th seeding and June 29th transplanting.
G : June 15th seeding and July 16th transplanting.
* Calculated by Duncan’s multiple range test, at 5 % level.

Any two means not belonging to the same letter are significantly
different. Any two means belonging to the same letter are not

significantly different.
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~F oY ZOREBRNOHERENERNCR Lr, HBSIUIRBEBECSLTROTNS 1 BKE
THBRIZEEERLTED, 30 1BERCENTHBEREBERX EOMOERUARVTAS ]
BRETHERTH »7208, BRETFRECETHBREL, TRECBHTRADHEBLALGN .,

Table 31. The correlation coefficients of the heterosis between the plots
differing seeding time and transplanting time

. i ffici
Characteristics Correlation coefficient between

E and F E and G F and G
Grain yield 0.742% 0.861%* 0.761%
Panicle weight 0.852%** 0.656** 0.847**
Namber e o7 ele 0.705%* 0.204 0.684%*
Number ae Pancles 0.110 0.130 0.177
One ppousand. kernels ~0.374 ~0.353 0.045
Culm length 0.449 0.425 0.791%

Notes. E : May 12th seeding and June 12th transplanting.
F : May 29th seeding and June 29th transplanting.
G: June 15th seeding and July 16th transplanting.
*#+ indicates significance at 1 % level.
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Table 32. The analysis of variance of diallel tables

Mean square

Factors of variance gzgegiem of Grain vield Number of Number of hOne thousand
yie spikelet panicle kernel weight
Ceneral copbining 6 22118** 7446**  88.04%*  15.46%*
Specific copyining 21 7463* 239* 3.75% 1.97%%
Reciprocl djfference 6 6014 87 2.67 0.23
Reciprocdl Qyfference 5 677 3] 0.28 0.44%*
Block (B) 2 2224 103 16.83 10.72
(Ba) 12 1384 84 0.58 0.44
(Bb) 42 3830 93 1.99 0.52
(Be) 12 2340 44 1.83 0.36
(Bd) 30 388 23 0.26 0.07

Notes. Ba, Bb, Bc and Bd indicate the block interactions of a, b, ¢ and d,
respectively. ** and #* indicate significant differences at 1 and 5% level,
respectively.

Table 33. Heterosis in grain yield (% toward the mid- parent )

5 . Mihoni- é(;ﬁisen— _ . Shira- Akebo—

o Omachi shiki goku Norinl8 Hoyoku tama no Mean
Omachi 98 102 115 125 101 116 110
Mihonishiki 108 103 91 124 98 97 104
Benisengoku 125 98 113 125 110 111 114
Norin 18 95 86 105 115 106 101
Hoyoku 117 100 122 110 128 121 116
Shiratama 109 97 106 106 115 102 106
Akebono 111 94 117 108 116 107 109
Mean 111 96 109 107 120 108 109
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Table 34.  Diallel table of the grain yield ( ¢ plant )

3 . Mihoni- Benisen- , _ . Shira-

0 Omachi shiki goku Norin 18 Hoyoku tama Akebono | Mean
Omachi (55.1) 58.6 52.1 63.4 57.6 54.0 61.9 57.9.
Mihonishiki 64.8 (64.7) 57.5 54.5 62.9 57.1 56.3 58.9
Benisengoku| 63.7 55.0 (47.0) 57.4 52.5 54.6 54.5 56.3
Norin 18 52.4 51.5 53.8 (54.9) 52.8 56.4 53.4
Hoyoku b 54,0 50.7 51.2 50.4 (36.9) 56.8 53.7 52.8
Shiratama 58.2 56.7 52.6 56.7 51.1 (51.9) 52.6 54.7
Akebono 59.2 54.4 57.9 57.6 51.1 55.4 (51.5) 55.9

Mean 58.7 54.5 54.2 56.7 54.7 55.7 55.8
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Table 35. Heterosis of the number of spikelets per panicle
(% toward the mid-parent )

o ® Omachi i\ﬁ;l}:?ni N ssl?;sen" Norin 18 Hoyoku tS;l];r:- Akebono | Mean
Omachi 97 100 101 104 95 105 100
Mihonishiki 98 101 94 107 99 101 100
Benisengoku 104 101 105 118 104 103 106
Norin 18 97 95 103 95 102 98
Hoyoku 104 101 122 107 117 110 110
Shiratama 101 107 106 106 111 97 105
Akebono 101 99 107 96 102 103 101

Mean 101 100 107 102 106 103 103
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Table 36. Diallel table of the number of spikelets per panicle

8 . i . _ . _
O machi Ml.hc.)m Benisen Norin 18 Hoyoku Shira Akebono| Mean

o] shiki goku tama
Omachi (200) 180 163 191 165 185 183 178
Mihonishiki 182 (173> 150 164 155 178 162 165
Benisengoku 169 150 (124) 158 142 163 142 154
Norin 18 183 165 156 (177) 140 187 166
Hoyoku 164 146 147 158 (117) 179 147 157
Shiratama 197 193 164 194 170 (189) 165 181
Akebono 177 159 147 158 136 175 (150) 159
Mean 179 166 155 171 151 178 160
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Table 37. Heterosis of the number of panicles per plant
(% toward the mid-parent )
3 . . .
. Mihoni- Benisen- _ . Shira-

0 Omachi shiki goku Norin 18 Hoyoku tama Akebono| Mean
Omachi 95 99 108 105 99 105 102
Mihonishiki 96 93 91 100 98 90 95
Benisengoku 108 90 98 100 99 104 100
Norin 18 93 88 99 98 98 95
Hoyoku 98 89 98 95 104 103 98
Shiratama 104 89 93 99 97 101 97
Akebono 108 91 102 104 100 104 102

Mean 101 90 97 99 100 100 101
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Table 38. Diallel table of the number of panicles per plant
8 . i . _ . _
Omachi Ml_h‘,)m Benisen Norin 18 Hoyoku Shira Akebono | Mean
° shiki goku
Omachi (15.9) 18.0 19.5 18.2 20.0 18.7 18.2 18.8
Mihonishiki 18.2 (21.9) 21.0 18.1 22.1 18.3 18.8 19.4
Benisengoku| 21.1 20.4 (23.4) 20.2 23.0 19.4 22.4 21.1
Norin 18 15.8 17.6 204 (17.9) 19.6 16.3 17.9
Hoyoku 18.8 19.7 22.4 19.0 (22.2) 19.7 21.6 20.2
Shiratama 16.4 16.6 18.1 16.5 18.3 (15.5) 17.7 17.3
Akebono 19.3 18.9 22.1 19.6 21.1 18.3 (19.7) 19.9
Mean 18.3 18.5 20.6 18.6 20.7 18.5 19.7
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Table 39. Heterosis of the one thousand kernels weight
(% toward the mid-parent )
3 Mihoni- Benisen- Shira-

Omachi _ Norin18 Hoyoku Akebono | Mean

Q shiki goku tama
Omachi 101 101 102 109 101 103 103
Mihonishiki 101 104 101 107 101 104 103
Benisengoku| 103 105 106 106 103 104 105
Norin 18 101 102 104 106 104 103
Hoyoku 106 104 106 105 103 107 105
Shiratama 101 103 106 103 103 101 103
Akebono 104 102 109 107 102 100 104

Mean 103 103 105 104 106 102 104
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Table 40. Diallel table of the one thousand kernels weight €]

8 Omachi Mi'h(‘mi - Benisen- \5 018 Hoyoku Shira- Akebono | Mean
0 shiki goku tama

Omachi (28.3) 28.0 26.7 27.7 284 28.4 27.9 27.9
Mihonishiki 21.9 (26.8) 26.7 26.7 271 27.6 27.4 27.2
Benisengoku 27.3 27.1 (24.6 26.8 258 26.9 26.1* 26.7
Norin 18 27.5 27.0 26.3 (25.9) 264 28.0 27.0
Hoyoku 27.6 26.3 25.7 26.2 (23.9) 26.8 26.7* 26.6
Shiratama 28.3 28.0 27.7 27.6 26.7 (27.8) 21.2 27.6
Akebono 28.1 26.9 27.5% 27.6 25.3% 269 (25.8) 27.1
Mean 27.8 27.2 26.8 27.1 266 274 27.1

Note. * indicates significant difference between reciprocal crosses at 5% level.
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Table 41. Heterosis of the culm length ( % toward the mid-parent )

% | omacni ihoni- Benisen- o 18 Hoyoku " Akebono | Mean
Q shiki goku tama

Omachi 101 104 99 103 100 100 101
Mihonishiki 100 106 100 104 99 100 102
Benisengoku 104 108 105 113 105 106 107
Norin 18 99 98 106 106 102 102
Hoyoku 103 103 113 105 106 106 106
Shiratama 101 102 109 1103 105 103 104
Akebono 100 100 108 103 107 100 103
Mean 101 102 108 103 106 102 103
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Table 42. Diallel table of the culm length (cm)
8 Omachi Mi.h(,)ni - Benisen- Norin 18 Hoyoku Shira- Akebono | Mean
Q shiki goku ta

Omachi (116) 106 101 104 98 114 103 104
Mihonishiki 105 ( 93) 91 94 88 103 92 96
Benisengoku 101 93 ( 78) 91 87 100 89 94
Norin 18 104 92 91 ( 95) 91 106 97
Hoyoku 99 87 87 89 ( 76) 100 88 92
Shiratama 115 106 104 107 99 (114) 105 106
Akebono 103 92 91 96 89 102 (¢ 90) 96
Mean 105 96 94 97 92 104 95
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Table 43.

Reciprocal

conditions, and different seeding and transplanting time

difference of grain yield under different cultural

Different cultural conditions

Cross combinations

A B C D Mean
Norin 18 X Omachi 44.7 42.4 44.2 42.0 43.3
Omachi X Norin 18 40:6 40.4 38.8 44.0 40.9
Mihonishiki X Hoyoku 36.3 374 38.2 46.6 39.6
Hoyoku X Mihonishiki 33.1 40.8 29.3 34.2 34.3
Akebono X Mihonishiki 39.0 35.6 37.3 34.0 36.4
Mihonishiki X Akebono 32.8 37.4 34.7 36.2 35.2
Benisengoku X Norin 18 38.2 44.4 35.4 47.0 41.2
Norin18 X Benisengoku 27.6 37.0 35.3 37.2 34.2




56 MR AZBEMERRE $235 (1976)

Table 43. Continued

Different seeding and transplanting time
Cross combinations ~

E F G Mean
Norin 18 X Omachi 29.1 23.1 20.6 24.2
Omachi X Norin 18 28.2 21.8 20.1 23.3
Mihonishiki X Hoyoko 27.1 23.6 20.0 23.5
Hoyoku X Mihonishiki 24.6 24.0 18.6 22.4
Akebono X Mihonishiki 23.7 24.0 21.1 22.9
Mihonishiki X Akebono 25.5 20.2 21.0 22.2
Benisengoku X Norin 18 26.2 24.2 18.3 22.9
Norin 18 X Benisengoku 24.0 22.8 21.6 22.8

Standard level fertilizer with the standard planting density.
Standard level fertilizer with a high planting density.
High level fertilizer with the standard planting density.

Notes. A:
B
C
D: High level fertilizer with a high planting density.
E:
F
G

May 12th seeding and June 12th transplanting.
May 29th seeding and June 29th transplanting.
June 15th seeding and July 16th transplanting.
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Table 44. Cross combinations and coefficients of relationship

Cross combinations Coefficients of relationship
Rikuu 132 X Norin 1 0.50

” X Tonewase 0.25

” X Koshisakae 0.125

” X Norin 22 0.125 — 0.0625

” X Manryo 0.125 — 0.0625
Senichi X Norin 6 0.50

” X Koganenami 0.25
Norin 22 x Norin 25 0.3125

” x Koganenami 1.00

” X Ginmasari 0.25 — 0.1875
Shinriki X Norin 18 0.50

” X Mihonishiki 0.25
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Fig. 23.

Heterosis in the grain yield

Fig. 24.

Heterosis in the total dry matter weight

(% toward the mid parent)

(% toward the mid- parent)
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Fig. 25.

Fig. 26.
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Fig. 27
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Fig. 27. Relationship between the heterosis in the number of panicles
per plant and coefficient of relationship
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Fig. 28. Relationship between the heterosis in the one thousand kernels
weight and coefficient of relationship
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Fig. 29. Relationship between the grain yield and coefficient of
relationship
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Table 45. Heterosis of F, hybrids between Japanese and Foreign varieties

Grain Heterosis
F, hybrids and parental lines yeild F /M.P. F, /H.P.
( 9/plant ) (%) (%)
Mihonishiki X Zenith CI 7787 62.4 179 168
Norin 22 X o 57.8 170 155
Hoyoku X ” 49.6 133 132
Benisengoku X ” 46.5 122 120
Norin 22 x CI 9300 44.9 155 146
" x CI 9502 44.2 144 144
” x PI 215936 44,2 145 144

Akebono X Zenith CI 7787 42.4 129 114
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Table 45. Continued

Grain Heterosis
F, hybrids and Parental lines yeild F, /M. P, F, /H. P.
{ 9/plant)
(%) (%)
Norin 22 X IR 72 39.9 162 130
Benisengoku 38.7
Hoyoku 37.5
Zenith CI 7787 37.2
Kinmaze X IR 72 33.7 146 121
Mihonishiki 32.4
Norin 22 30.8
CI 9502 30.6
PI 215936 30.0
Akebono 28.6
Kinmaze 27.9
CI 9300 27.1
IR 72 183
Mean 38.3 149 137

Notes. M.P. = Mid-parent, H.P = Higher parent.
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Basic studies on utilization of hybrid vigor in rice

Seiichi Myrayama

Summary

The author carried out the experiments to obtain the fundamental knowledges for the
utilization of heterosis in rice Fi hybrids under various field conditions including economi-
cal conditions. Result obtained are as follows.

1) Two field trials were conducted to obtain the knowledge of the degree and be-
havior of heterosis in 1967 and 1968. In 1967, the grain yield showed marked heterosis,
that is, 27 of 33 cross combinations exceeded the higher parent, and 8 of them showed
significant differences. Heterosis was the highest in the Fi1 of Norin 22 X Araki, exceed-
ing the mid and the better-parental values by 76 % and 57 %, respectively.

In 1968, 33 Fi’s of 45 cross combinations exceeded their higher parents, and 6
of them showed significant differences. The best Fi1 Suzunari X Zenith CI 7787, exceeded
the mid-parent, the better-parent and also the best cultivar used in the present experiment
by 84 %, 64 % and 35 %, respectively.

The correlation coefficients of the heterosis obtained between the yield and each
one of characters, such as the number of spikelets per panicle, the number of panicles
per plant and the one thousand kernels weight were 0.757, 0.619 and 0.462, respective-
ly, in 1967. Almost all of those correlation coefficients were significant at the 1%
level. Such tendency was also seen in 1968. Furthermore, the high correlation was seen
between the heterosis in the yield and product of heterosis in each yield component charac-
ters.

From these results, it was supposed that the heterosis in grain vield was brought
about by the additive effect of the heterosis in yield component characters, especially by
the heterosis in the number of spikelets per panicle.

In the Fi hybrids, number of panicles per plant and the number of spikelets per
panicle did not show such strong negative correlation as observed among ordinary rice
varieties. This fact duly suggests the possibility that some Fi hybrids will become to
be a entirely new plant type which definitely differs from their parental varieties. This
may be taken as one of the causes by which the heterosis in grain yield will result.

2) A study was carried out to determine the degree of heterosis occured under 4
differnet cultural conditions which were economically adaptable for commercial varieties.
The Fi hybrid showing a high degree of heterosis under a certain cultural condition
showed a higher degree of heterosis under any other cultural conditions as well. And
besides, F1 hybrid showing a low degree of heterosis under a certain cultural condition

showed also a low heterosis under any other cultural conditions as well.
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As compared the grain yield of high fertilizer-level plot with that of standard
fertilizer-level plot, percentage of increases were greater in Fi hybrids than in parental
varieties. To obtain more advanced knowledges of the heterosis phenomena with those
characteristics, the author caluculated correlation coefficients with those heterosis value
between each set of cultural conditions compared. In consequence, with those charactefis—
tics, such as the grain yield, the number of spikelets per panicle, the number of panicles
per plant, and as the culm length, the degrees of heterosis observed under 4 different
conditions were significantly correlated with one another.

Furthermore, the significance tests for the mean grain yield under 4 different
cultural conditions were carried out. The Fi hybrids of Norin 22 X Araki, Suzunari X
Zenith CI 7787 significantly outyielded their parental varieties.

Within the scope of the present experiment, the best cross combination was Suzunari
X Zenith CI 7787 which significantly outyielded the highest yielding variety, Benisen-
goku, by 357 g/m? (42 %).

3) In the grain yield, the panicle weight and the number of spikelets per panicle,
the degrees of heterosis obtained under three different cultural times, differing in the
sowing and the transplanting times as well, weré significantly correlated with one
another.

As compared the grain yield of the early-planting culture plot with that of normal-
planting cultur plot, percentage of increases were greater in general in Fi hybrids than
in parental varieties.

This fact shows that the heterosis is higher in early-planting culture plot than in
the normal-planting culture plot.

4) Forty-two Fi hybrids obtained from the diallel crosses using 7 Japanese rice
varieties were grown to obtain the specific-and general-combining abilities and make to
clear the differences between reciprocal crosses. From the result of analysis of variance
of the diallel tables by Hayman'?*' , the specific-and the general-combining abilities with
all the characters investigated showed significant difference. But, the differences between
reciprocal crosses were not significant excepting a character, the one thousand kernels
weight.

5) Correlation coefficients between the coefficients of relationship and the degrees
of heterosis attained negative values in a majority characters investigated. Fi1 hybrids,
whose one of parental varieties was of foreign origin, showed more remarkable heterosis
as compared to those raised among Japanese varieties exclusively.

6) The fact that some Fi’s could exceed a certain commercial varieties in yield
under economical cultural conditions will suffice to indicate that the hybrid vigor would
be practically utilized in rice, if a certain economic way of producing a large amounts

of F1 seeds will come to be exploited in the future.



