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Table

1. Severity ratings for southern corn rust under late-planting conditions
(Experiment 1a)®

Planting date

Hybrid 1989 1990 1991 Mean
Jun. Jul. Aug. Jun. Jul. Aug. Jun. Aug.
P3470Y 2.3 2.2 1.8 0.3 2.9 1.9 2.3 1.4 1.9
p3282° 2.7 2.6 1.9 0.6 3.6 2.5 2.7 1.4 2.3
P3286” 2.6 3.0 2.3 1.2 4.0 3.3 2.5 1.7 2.6
G4743° 4.3 4.3 3.6 2.4 4.9 4.8 3.3 2.4 3.8
Mean 3.0 3.0 2.4 1.1 3.8 3.1 2.7 1.7 2.6
he?® 0.951 0.973 0.875 0.830 0.939 0.997 0.836 0.831 0.917
LSD. 0.6 0.3 0.7 1.3 0.7 0.2 0.5 0.7 0.3

a) Severity rating : 0 = no pustules, 1 to 4 increasing amount of leaf covered
by rust pustules, and 5 = all leaves killed by the rust.

b) Resistant hybrid.

¢) Susceptible hybrid. .

d) Heritability of broad meaning ; hi=

ad
gétaid

—, EEEXEERECBTARREBEOEHERNVTROFRTH2.IEEELTH
¢, ZOLEHEOBEHH0.921~1.000& &<, WTFNOFERTHRRBECIT TN T
RAEERIC 5 B AKEOR/NEEENB DS (Table 2),

Table 2. Severity ratings for southern corn
rust by inoculation test under spring-
planting conditions (Experiment 1b)®

Hybrid Year

1991 1992
P3470 2.1 1.7
P3282 2.5 2.5
P3286 2.8 2.8
G4743 3.0 4.3
Mean 2.9 2.9
hg?® 0.921 1.000
LSD.os 0.3 0.1

a) Refer to foot-note a) of Table 1.
b) Refer to foot-note d) of Table 1.
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Fig. 1. Influence of distance from inoculated row on
severity ratings for southern corn rust under
spring-planting condition (1992, Experiment 2)°.

a) Inoculated row.
b) Refer to foot-note a) of Table 1.
¢) Susceptible hybrid, P3358, was used.

3. BRPOEBREANOFFXRBEREOER (CRHT IHR
FRIEERETCORRBECIMABMEARMIC 1 X KETHEEZLAD LN

(Table 3), %7z, HRFDEBEAKOARBAERE IZIIBENEREED I,
WIN O REE D AR EZ RO BRGE L VIEFELSEVZ EaREhA (Fig. 2,

Table 3. Analysis of variance for severity ratings
for southern corn rust by inoculation test
of 39 inbreds under spring—planting condition
(1992, Experiment 3)*

Source d.f. MS F
Inbreds 38 1.92 8.76**
Replication 1 0.63 2.87
Error 38 0.21

a) Refer to foot—note a) of Table 1.
++  gignificant at P<0.01
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Fig. 2. Severity ratings for southern corn rust of
39 inbreds by inoculation test under spring
—planting condition (1992, Experiment 3).

a) Refer to foot-note a) of Table 1.
[1: Resistant inbreds.
: Susceptible inbreds.
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Inoculation Test for Resistance to Southern Corn Rust
under Spring-Planting Conditions

Eisaku Ito, Fumio Ikecava and Keiichi Koinuma
Summary

Southern corn rust, caused by Puccinia polysora Unperw., seldom occurs under
spring-planting conditions, but often attacks severely late-planting silage corn
(Zea mays L.) in the warm region of Japan. However, since its occurrence
varies from year to year, several years are required to evaluate conclusively the
resistance of breeding materials to the rust. This study was carried out to
develop a method for testing the resistance to rust by inoculation under spring-planting
conditions.

In the inoculation test, seeds were planted from early to mid-April in the
1solated field, and 0.5ml of suspension with 4000 uredospores per ml was sprayed
on a plant in early June. During the winter season, the collection of uredospores
was maintained by clonal propagation on seedlings of the susceptible hybrid in a
glasshouse.

In Experiment 1, four cultivars were used. Rust occurrence under late-planting
conditions without inoculation was observed for three years from 1989 to 1991,
while inoculation tests were carried out in 1991 and 1992. Rust occurred more
stably and the differences among cultivars in the rust severity ratings were
recognized more definitely in inoculation tests than under late-planting conditions.

In Experiment 2, the influences of the distance from an inoculated spreader
row on the occurrence of rust was investigated using a susceptible hybrid
cultivar, P3358, in 1992. The rust severity ratings decreased gradually as the
distance from the spreader row increased, and were significantly higher at 1%
level in the first row than in the second row from the spreader. Based on the
results, it was assumed that the inoculated spreader can be planted at the ratio
of one in every successive three rows.

In Experiment 3, the rust severity ratings of 39 inbreds with a wide range of
resistance to rust were evaluated in 1992 by inoculation test, for which a
susceptible inbred, H95rhm, was used as the inoculated spreader. Differences
among inbreds in the rust severity ratings were distinctly observed and significant

Department of Upland Farming, Kyushu National Agricultural Experiment Station,
Miyakonojo, Miyazaki 885 Japan.
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at 1% level.

The overall results indicate that the resistance of breeding materials to
southern corn rust can be evaluated effectively by inoculation test under spring-planting
conditions.

Key words : Maize, Southern corn rust, resistance, inoculation test.
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