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A DIALLEL ANALYSIS OF CULM AND INTERNODE LENGTHS
IN RICE VARIETIES FOR SAKE BREWERY

Osamu KAMIJIMA and Setsuko KITAZAWA

Abstract

Diallel analyses were carried out for culm and upper five internode lengths measured in.a five-parent diallel
cross. There were no differences between reciprocal crosses. Additive variation was highly significant in all
characters analyzed except 5th-internode length. While dominance appeared to be operating in culm length and
2nd and 3rd internode lengths, the effects of dominance were small as compared to additive ones.

Further detailed genetical analyses were made for three characters which showed significant dominance, and

the followings became clear.

(i) There seemed to be no interaction between non-allelic genes.

(ii) The values of F/2)/D(H;-Hjz) were smaller than 1, which suggest that the ratio of h to d is variable

over loci.

(iii) The correlations between Vr+W: and mean of parent were not significant, indicating that some of genes

showed dominance in a possitive direction for the characters (for example, longer culm) while some acted in

the negative direction (shorter culm).

(iv) The order of dominance of the parents determined by V:+W, varied depending upon the character.

The facts that the degree of dominance and the order of dominance of the parents differed according to each

character and that the farther the internodes were located, the lower were their correlations suggest that the

mode of action and/or kinds of genes concerned in the internode length change as the culm elongates.
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Table 1. Analysis of variance of a 5x5 diallel table for six characters
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LREEDOHAEERAZRAEL VI
(1) IESZZHEEOZEORE

HE clck - T, AZBUIZIBETNTICHBN T
IR IEMZR MR DEDIR N DN 5T,

FREia b Ik DEMAHR Oz GHE d) &
i 3 B ER < 5 TWETIRARTR,M o /2. 43 il
Boo OB ICHESEIEURRE, HDRED Fi
HEDRICOEMBEAMBALTHZC L, ORBOM
B OEENEELIZCE, ONBRENAEETHD
I DEBNrEDONI-ZC &, REMELZDND, LML
23 HiEIC W T O EBKREIREN 572,

PEDXDIC, WThOBED EHZHMICIEEME
sEREWSOEEbNZOT, Fi BEMcOWCTRER
Jo X OTEMAZ M DB E R KD, BREOHEEIEDIC
2RISR LTz,

(ii) BEBRERSBROFREORE

H1ROEE a D, H5HHEERTRTOEE

C, BERM O-F+H;—H:) M"BEICERTHD

S

Mean square

Culm - Internode length
Item df length 1st 2nd 3rd 4th 5th
a O—-F-+H;+Hy) 4 1147.588**%  182.649** 35.463** 80.281%* 28.250** 4.635
b (Hp) 10 26.108** 2.233 1.058** 0.888 1.321 1.812
by (h2) 1 17.287 2.554 0.097 0.858 0.423 0.782
be (Hi—Hs) 4 43.956* 3.283 1.514* 1.050* 2.299 3.018
bs 5 13.594* 1.329 0.885* 0.765 0.718 1.053
c 4 14.022 1.825 0.733 0.321 0.905 1.753
d 6 3.940 1.134 0.732 0.507* 0.330 0.735
Block (B) 1 0.289 0.605 0.000 0.180 0.130 0.100
Bxa 4 3.662 0.211 0.528 0.122 1.578 0.895
Bxb 10 2.424 1.621 0.147 0.336 0.719 0.880
Bxb; 1 0.387 2.000 0.289 0.061 0.562 1.170
Bxbg 4 3.909 1.899 0.187 0.110 0.677 1.002
Bxbs 5 1.644 1.326 0.087 0.571 0.784 0.726
Bxc 4 6.730 0.748 0.305 0.122 1.408 2.158
Bxd 6 1.210 1.185 0.433 0.062 0.625 0.722
Block interaction 24 3.045 1.133 0.954 1.056

0.308 0.

* %k . Sionificant at the 0.05, 0.01 levels, respectively.
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Table 2. The means of parents and F,’s averaged over blocks and reciprocals for six characters

Variety or Culm Internode length

Fy combination length Ist 2nd 3rd 4th 5th
(em) (cm) (cm) (cm) (cm) (cm)

1. Yamadanishiki 93.4 37.7 21.6 18.6 11.0 4.0
4. Omachi 110.6 43.0 22.5 19.9 16.2 7.1
17. Isenishiki No. 722 118.6 44.7 25.4 23.5 16.0 6.7
21. Asahi 86.8 32.4 18.8 15.7 11.9 7.2
23. Senbon-asahi 75.5 30.6 18.3 12.2 9.7 3.8
1x4 103.2 40.6 21.1 19.6 14.3 6.1
1X17 108.8 42.1 24.0 22.0 14.2 5.6
1x21 97.9 38.2 21.4 18.0 12.8 6.3
1X23 90.3 34.9 19.6 16.5 11.7 5.9
4X17 108.8 43.4 22.8 21.3 14.5 5.6
4X21 99.7 38.4 20.4 17.7 18.9 7.2
4X23 95.1 36.4 20.0 16.9 13.0 7.0
17X 21 102.9 39.8 22.3 19.2 14.3 6.0
17 X23 95.3 37.4 21.3 17 .4 12.4 5.6
21x23 82.8 31.5 19.0 14.5 11.0 5.6
Overall parental mean 97.0 37.7 21.3 18.0 12.9 5.7
Overall F; mean 98.5 38.3 21.2 18.3 13.2 6.1

CEbhd, iz, BHLHE H) IBRERIUE2
HHECTHERE R /72 (HAH b)), ZOT &R, H3i
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B Hi—Hg), X0bs: &@8MNE b)) 05
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BRIUE2, E3M0HNECHEHBbEEBE K12, T
DZ &, HIBEHBIMOD DL % OBEMERET
ZELTNRZEZRLTNEY, #3HHECIXEE
bNEBTRNDIC, bat FREZLDIDRFELTNS

Table 3. Analysis of variance of Wr-V; for culm
length and 2nd and 3rd internode lengths

Mean square
Culm Internode length
Item df length 2nd 3rd

Array difference 4  4.124  0.0939  0.0451
Block difference 1 139.387* 0.2789 0.0351
Error 4 7.550 0.0355 0.0604

*: Significant at the 0.05 level.
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Table 4. Joint regression analysis of Wy on Vr for
estimates from two blocks for culm length

and 2nd and 3rd internode lengths

~ Mean square
Culm  Internode length
length ond 3rd

df

Item

Joint regression 1 2380.98**  2.705%% 13.122%*
Hetrogeneity of -
regression 1 21.36 0.004 0.029
6 3.49 0.053 0.048

Remainder

* %% Sjgnificant at the 0.05, 0.01 levels, respec-
tively.
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Table 5. Estimates of the components

Culm Internode length

Components length  2nd 3rd
D 306.031 8.178 18.172
H; 34.936 0.911 1.032
H, 22.667 0.610 0.822
h2 3.902 —0.054 0.181
F 89.491 1.448 2.339
E 3.045 0.308 0.196
vH/D 0.338 0.334 0.238
Hy/4H, 0.162 0.167 0.199
F/2yDH;—Hz) 0.730 0.461 0.598
(v4DH;+F)/(v/4DH; —F) 2.526 ~ 1.772 1.740
h2/Hs 0.172 — 0.270
(max. parent —min. parent) 2 1521 1.541 1.757
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Fig. 1. Regressions of Wr on Vr for culm length and 2nd and 3rd internode lengths.
Name of variety : 1. Yamadanishiki, 4. Omachi, 17. Isenishiki No. 722, 21. Asahi,

23. Senbon-asahi



PRFEOTEICBET A 24 7 L A 53HT .

SELBETH I EIEONTH o710 THILE 1 KIC
IRUIZEIRTERRD W, il & D ENIECH D & & —
B9 D, h? OfFiEHy, He K0IDINEL, Hask
DIEITIC IR E A EEECRAEN o720 TDE
S, EHREFITBEOMER RS 3 (EDH
M) &, MPSEIHE EOHED LiCNTn3BL
EBIRLTND,

FOEBWINDBET, Hi © Hs ODELDAZINOD
T, TR OKXVERCKEVWbDEEDND, 21T
(v4DH; +F) /(v 4ADH ~F) D& 1 LI BIc 5 5T 3
TEND, EHRETOHEISHBETFOZENLDE
WZEHbinD,

BEVE 2R T BETBIC 1T B IEf K OB YLEBHE T O
BHEZENEN w, vi & D&, He/dHy i wyv; OF
Bl uwo R, CTOMR w=v O&ZEBAMHE0.25&
130 CTTRDONIEENThOBETH0.25%
DINE DTz DT, T LRIEF OB R - T
%, %1z, F/2vDH—Hs) & h/d OEAGR{E FHEK
THELNWEE 1 &850, HEESN-ERNTNS
1 RODIEDINE Do lce CDOTEND, AKRICARS:
EBETH S TREIE, DD EETE GRS T
{Th, WOZ DREBETHEBTIEE A SBEWETEEL
WZDTHBC ENTRERIND, Kd, h2/Hocht 2
AT BEETE BYRTE 1HEEINDINY, ZhiZ
EDOETH 1UTEELINE otz Fim, (BK
DOBOME —B/NOBDIE) 2/4D CHEE I NI B T8
SO 15 RIBTH - 70
4. BOBMNERF

Ve &We OIED & B ICNS WBIG BV EE T2, Wi
Ve & Wr DIEP K ENRIRSHURBETF 2L AT, Lz

260

MNHsT, VeEW: DB GE1 XD, HDNEBEIC
XY D Vet+We DIEIC K » T, BEOBEIEFE2H3C
ENTED, B2RCV+ W, DS BREOHETLYE
{HEDOBIRZIR L2, ChiC &2 B OB IEFE,
PR T HERT > 118> G188 722 B==TATH=9IH,
25 2 FFR CRTAE > BENT> |16 = S H = grasgs
722°%, 53 HIMETI, KERT > > HE=TFAE
SO 722 V3 & 75 - Tz, TR0, HERTIXE O
HTOHBUERE T2, IO 722 St gE
THEN, D 3 HERIEEC ZICBEIEFESE L
Tz,

FIZZORCABND L DI, BOEHHEE Vi+ W,
SDMICHRBAEHEN RN & D, BIETIREDOES
VEC b o S IEAM AT 2 2 &b b,
NI TR L DI, R2DOENEDDTINE D o7
CLE—HT D, &I, G722 FIIRTBREEL 5
IR RN T H DB RIE T2, —T, FTAHIE
WINhDOIEBELB/NCH D24, FELE 3 HNETRS
VEBIZF23% <, IS 2 JiHE CIBVERET 28D
£ BTV,

5. EREMoERE

HIHIC &K > TR T O BHERS DB OB IS 0 g
DLEMND, FZHIHT LT 2 EFOBEORE
BT RL > TWD L ENEBEZOND, ZETIANE
IR D AHBEBESRIC & D &k 5 s s RUE T N e i~
DO, Bl Fi lEICOWT, RERL UM
5 {ifE DR OMBIREZRD, cho®Ee BICTL
2o CNICKDE, MELSHMESOMBEIELS, %
T2 EARRIC IR W T & 36 U DY ¢ 8882 72 AR B
S FENRD DNz, LIS, HOBEIERFICEL R

[ r=-0.374 T r=0.469 170 r=0.383
2401 ° ° 16F °
23 21 ! 17
2201 e °l .7 61+ 15F
200} ! 5 _ 14F
= 2 =
_%180' ° + 5F ° T3k
> 160F : s * “ 1}
° 023
1401 4 4t 11F
120; xZ IOJ:
T ek ] L 1 ] I Ll I ] A L L L 1 J T .. | 1 | I ] ! J
70 80 90 100 110 120 18 19 20 21 22 23 24 25 26 12 14 16 18 20 22 24 26
Culm length{cm) 2nd internode length( cm) 3rd internode length (¢m)

Fig. 2. Relationships between Vr+Wr and parental mean of culm length and 2nd and 3rd internode

lengths.

Name of variety is the same as in Fig. 1.
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Table 6. Correlation coefficients between six characters for parents and Fy’s
Culm Internode length

Character length 1st 2nd 3rd 4th 5th
Culm —— 0.983** 0.951% 0.969** 0.950* 0.608
1st internode 0.992** E— 0.962** 0.956* 0.906* 0.305
2nd Vs 0.894** 0.884** — 0.971** 0.816 0.361
3rd 7 0.973** 0.969** 0.939** —_— 0.850 0.504
4th 7 0.948** 0.929** 0.754* 0.871%* —_— 0.771
5th V4 —0.016 —0.076 —(.208 0.172 —

—0.330

* %k . Significant at the 0.05, 0.01 levels, respectively.

Above the diagonal : Correlations for parents.
Below the diagonal : Correlations for Fy’s.
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