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2040 ASTERSFEEL 1.13 THAMSRGEHL, W22 3
FIEH 3. 47 CIRMER R B, -7z, F1 TE, R2040
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2] (GCA effect) %, MARE THIREMEAY
K151 E (SCA effect) %7 L7z R 2040 iIRREHIEHK
T&t: GCA effect /T, bt Fi OBREHEEL
TBRTWE T EMTRE NI, PRIBIHS E~Fa—
vz ({(F ,—MP) ~ MP}x100) (F Bt 5@ T, %
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Table 1 Analysis of variance for disease ratings of 8 inbreds and 28 hybrids to
southern corn leaf blight race O.

Date of disease rating

Source d.f. Aug. 12 Aug. 26
Mean square F Mean square F

Total 71
Lines 35 0.373 6.106** 0.641 19. 845**

B .

agg"’g‘y"{)r‘i’é‘;’eds 1 2.975 48.699** 6.545  202.694%*

Within inbreds 7 0.661 10. 822** 1.029 31.867**

Within hybrids 27 0.202 3.307** 0.321 9.954%*
Blocks 1 0.308 5.042%* 0.019 0.588
Error 35 0.061 0.032

** Significant at the 0.01 level of provability.

Table 2 Disease ratings of diallel crosses among el
0, and estimates of general (GCA

ght inbreds inoculated with Bipolaris maydis race

) and specific (SCA) combinig ability effect.

Inbred  R2040  Hs4  A637  B37Hr  W452  OhS14 W22 Bl4H: oAf"flr:rg‘; Eéi‘;
R 2040 1.13 0.92 1.09 0.78 1.00 1.15 1.22 1.21 1.05 —0.50
H84 0.05 1.71 1.60 1.03 1.32 1.25 1.71 1.75 1.37 —-0.19
A637 0.04 0.23 2.67 1.53 1.45 1.66 1.61 1.93 1.55 —-0.01
B31Ht —-0.28 —0.34 -0.03 1.89 1.98 1.78 1.83 1.98 1.56 0.00
Wi452 —-0.09 -0.09 —0.11 0.38 2.54 1.80 1.78 1.85 1.60 0.04
0Oh514 —-0.01 —-0.22 0.00 0.12 0.10 2.15 1.85 2.13 1.66 0.10
w22 —-0.04 0.13 —-0.15 0.06 —0.03 0.02 3.47 2.37 1.77 0.21
Bl14Ht —-0.18 0.05 0.04 0.09 —0.08 0.14 0.27 2.68 1,89 0.33

1) Disease ratings : 0(no infection) — 5(infection of entire plant).
2) Data of inbreds and hybrids are shown on and above the diagonal, respectively.

3) SCA effects are shown below the diagonal.

4) Disease ratings of check varieties : NX6 (0.56

Table 3 Analysis of variance of 8x8 diallel
table for disease ratings

), FlaFSHmR (1.00), P3424 (1.25), P3732(1.59), BSSS(2.86).

L—HOSRE) & Wr (BT LV—&HT L - LOoRGHD
AR, BT v-icibdsEaE s 77 kicFay b L

Source d.f. Mean square F FEDTHD, MOBURBEHOES b A1 LOHKE
Block 1 0.019 0.588%* #EEa i, B LEETEOBEFR (=€
21 I éggz 2(5)3 ?’Z‘g 24 v2) HE, BSREFHMNLICAHLTOS S
by 7 0.193 5. ggy** SEMIOEFNMICHA LTV BT EERT. FERIC
bs 20 0.062 1.923* BT, W52 & W22 02207 V—%Ruwnick
Error 35 0.032 X p=0.946+0.063 L L > TEFLMEBEL A&LE
Tolal 71

* ¥ Gignificant at the 0.05 and 0.01 levels of prova-
bility respectively.

a GAMSNE), by (EHEHEHR), by (REOBRM
B SBEHE) ORI 1% KETHETHD,
by (BAAEICEEOBEHR) 3 5% KETHETD
too FENIZNR & HICBHHROBG LTWDH T EHmR
i

Fig. 14 Vr—-Wr 73 7%mLtke ¥4 7 Vv vEk
DET LV — (—EBHRGKORF o0, Vr (F7

(LO<P<.50) DT, Thd 2R/EERV 6 AR
TR AT - f2o Fig. 1 KBVT, BREKRD
Wr S H DAY S ORI 0 R BETFOBREREELR
L, eI BEDE 2 HaEE, 0 0L xFEL2E8MH, &
DEERBBHTH D, CORTR Wrd)HiRIET
HBH 0 KEOTES, t RECX->TH 0 ORI
BEZEABONEM -7 (P>.90), LT, &
HEELELBHTH L LTSNS, ¥, /77 E
DOET L —ICGd 2 AOMEI, HREOBOE,
EHRETONGERL, ETHCAMBT 2RHKICIE
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V, — W, graph for rating of sonthern corn leaf
blight race O in a diallel crosses of eight inbred lines

Fig. L

of maize.

HBETHEL, HLEHRAIEY 2R iICITBIEBET
WP, Fig. 1l KB 5& 7 L—OHADNED»S,
B RETIE R2040 LR <, HHBEFIT A637
KRLELDHL TV BT EMRENI,

wic, Tho 6 BRRKICOVT, ETLVv—0 Wr+
Vr DiiE 207 L—O—EHORRIER Pr & E0H
L7z Fig. 2 TH B, Wr+ Vr DEDO K/, ZD
T Lv—O—FERO L OB, HFHBETOSDIBEL,
COfMPNE VR EBHEREFEE DD, REVWRE

0.6 r=0.907***

0.5

0.44

Wr+ Vr

O.ZL

0.1

* R2040

0 1 2 3 pr
Fig. 2 (V,+ W, )plotted against disease ratings of parental
lines (P,),

BT 4% DT EERT, Fig. 2 KEBWT Wr
+ Vr & Pr &Oicid r=0.907""* O EDOE AR
b0, BERET 2L b ORHIB EBRIERMS/DNE L,
EFMEESSWC &, 1, ERMSEM CRFEED
FHTHDB LRSI, 54 7 LMTick 5z
SEOWEEED» S, BIEETEIES.12 LHEES i,

Table 4 ic, T BEHFEBRIERICET 2 HBEMHR
e F O OMBREER LI, 1T LA TE
EFEAAEfEHOZD O W52 & W22 D 250D
TV — %R0 6 BRERKEE 15 F) OB TIZ, MP (4
IgH) & F; & OMEIH r=0.913*** (BP + MP)/2
(EfittoF B L PRIEE OhiEE) & Fr Lol
Hr=0.912%** LBHTHL . W2 & W22 D
TUV—-ANit- 8 HMARKE 28F, 0TI, (BP+

Table 4 Correlations between single cross hybrids
and their parental lines for disease ratings.

Hybrids
(numbe)rof WPl MPp2 BP?Y (BP+MP)/2
crosses,

5 4)
H’gll’s")‘ds 0.772%%% .013%%* (.g73%%% (. glZ***
H%‘;g)ids 0.544%%  0.544*  0.760%**  0.794%*

** ¥4% Significant at the 0.01 and 0.001 levels of
provability, respectively.

1) Worse parent 2) Mid parent 3) Better parent

4) Without W452 and W22 arrays

5
4 4
r=0.794***
y=0.15310.678x
g3
5 SSS
Y
sl
24
l—P3732
—P3424
1 »— FlaFSH
mR
[*— H957hm X
N28Htrhm
0 + + -
1 2 3 4 5
(BPV+MP?)/ 2
Fig. 3. Correlation between single cross hybrid and BP+

MP)/2 for disease ratings in diallel crosses among
eight inbred lines.

1) Better parent  2) Mid-parent
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SUMMARY

Diallel Analysis for Reaction of Eight Inbred Lines to
Bipolaris maydis Race O in Maize

Keiichi Koinuma and Noboru Mocaizukr!

Plant Breeding Division, National Grassland Research Institute
'"Research Planning and Coordination Office, National Grassiand Research Institute
Nishinasuno, Tochigi, 329-27 Japan

Received May 29, 1986

Eight corn inbred lines that differed in their multigenic resistance to southern corn
leaf blight (SCLB) race O, and 28 F; hybrids from diallel crosses among the inbred lines
were evaluated for their reaction to SCLB race O. Plants were artificially inoculated by
the ground leaf method in the field and disease ratings were made by the EiLioTr &
JENKINS* method.

Mean heterotic effect calculated by (F,/mid-parent) x 100 was — 31.8%, in the direc-
tion of resistance. Inbred line R2040 was most resistant and had the least GCA effect
(most heterotic effect for resistance). Analysis of variance of the diallel table showed
that the disease resistance has both additive and dominant gene effect. The V,-W,
graphic analysis was performed on six arrays while two arrays had to be rejected
because they developed epistasis. The results indicate that the resistance is completely
dominant and that R2040 has the most dominant genes. The number of effective genes is
estimated at 3.12. Highly significant correlation coefficient (r = 0, 794***) between disease
ratings of parental lines and those of their F; hybrids was observed when the mid value
of the better parent and the mid-parent was taken as the parental value,
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