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1982 84.0 82.3 70.7 79.1 88.7 83.4 41.7
1983  62.1 85.4 60.7 84.8 89.4 82.7 37.7
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Breeding for High Wet Endurance
in Malting Barley

by

Yuji Hamaau
Summary

Heavy rain fall is the main obstruction for malting barley production in Kyushu
region. The excess soil moisture lowers the yield and quality of malting barley.

In order to solve the problem through cultural practice and cultivars with high wet
endurance, 1)The effects and the degree of wet injury on yield and quality of malting
barley in Kyushu region were investigated. 2)The improved method of wet endurance
determination was described. 3)The response of many barley cultivars containing newly
developed malting barley cultivars to excess soil moisture was tested in field to find
high wet endurance cross parents for malting barley breeding programs. 4)Wet endurance
in F, hybrids and F: populations and the heritability in early generations were estimated
in this thesis.

1. Multiple regressions of malting barley cultivars between yield and climatic conditions
in Kyushu region over years were computed by backward and forward procedure.

Multiple regressions of malting barley cultivars between yield and climatic conditions
in Kyushu region over years showed that only precipitation contributed to yield
adversely., The negative phenotypic correlation between yield and temperature
suggested that high temperature caused yield decrease, but this was because of the
positive correlation between temperature and precipitation, and real influence of
temperature to yield was little.

Therefore, high precipitation or wet injury was the main restriction to yield of
malting barley in Kyushu region.

2 . Yield decrease of malting barley under excess soil moisture condition was mainly
caused by the reduction of ears. Plump-grain percentage under excess soil moisture
condition was extremely decreased, which caused low inspection grade.

3. The growth of lemma and palea was inhibited by the excess soil moisture treatment
during the husk-size-determination period, i.e., from flag leaf emergence stage to
heading stage, when the length and width of lemma and palea rapidly increased, and
was extremely inhibited by the excess soil moisture combined with shading or low
temperature during this period.

The husk underdevelopment, which resulted in the exposure of caryopsis through
lemma and palea and caused poor germination and low inspection grade, occurred
when excess soil moisture was combined with shading or low temperature, because of



the unbalance between husk size and kernel size.

4 . The injured roots of malting barley, showing brownish color and necrosis under
excess soil moisture, extremely increased at the internode elongation stage. There was
varietal difference in the degree of injured root at this period.

5. The response of many barley cultivars to excess soil moisture was tested in the
field. Cultivars were grown under excess soil moisture condition (irrigated condi-
tion) at the internode elongation stage and the ripening stage, respectively.

In both stage, there were significant varietal differrences in the response to excess
soil moisture among the barley cultivars, indicating that estimating the degree of wet
endurance in barley cultivars was possible by using irrigated field.

6 . The degree of wet endurance could be estimated using the reduction ratios of four
characters (culm length, number of ears, seed fertility and yield) for the internode
elongation stage and 1000 kernel weight for the ripening stage, respectively.

The reduction ratio was calculated as (the mean value of excess soil moisture plots
/ that of control plots) X 100.

7 . The degree of wet endurance at the internode elongation stage and the ripening
stage in many barley cultivars were tested by using these check characters.

Among these cultivars, Seijo No.17, Kougen Mugi and Doku 53 were identified as
check varieties of high wet endurance at the internode elongation stage, and Haruna
Nijo, Kobinkatagi and New Golden as check varieties of low wet endurance. Baitori
10 was identified as an check variety of high wet endurance at the ripening stage,
and Kobinkatagi and Hakata 2 as check varieties of low wet endurance.

8 . Among malting barley cultivars tested by using these check varieties of wet
endurance,Seijo No.17 and Akagi Nijo were less damaged under excess soil moisture
treatment. However, it was found that wet endurance in newly developed malting
barley cultivars was generally low.

9 . Principal Component Analysis (PCA) was applied for two barley populations : 78
two-rowed barely cultivars and 51 late-maturing cultivars to find high wet endurance
cross parents for malting barley breeding program. Characters for PCA were the
reduction ratios by the treatment of culm length and four yield components (number
of kernels per ear, number of ears, seed fertility and 10600 kernel weight).

Component 1 by the PCA was considered to be a reliable index for wet endurance
of barley cultivars. Among barley cultivars tested, several cultivars which had the
high component value of PCA were selected for the wet endurance cross parents in
malting barley breeding program.

10. The degree of dead leaf under excess soil moiture treatment was considered to be a
good and practical index for the screening of wet endurance in early generations,
because the heritability values estimated by using the degree of dead leaf were
relatively constant comparing with the other values estimated by yield and culm
length, and the method of estimating the degree of dead leaf was far less complicated.

11. Value of wet endurance, which was estimated by the degree of dead leaf, of F,



hybrids were less than those of their midparents, indicating the heterosis of wet
endurance. Frequency distributions of wet endurance in F; populations showed
continuous variation. Therefore, wet endurance of barley was due to the effect of
polygenes.

Heritability values, estimated by the selection for high and low wet endurance in
early generations in separated two experiments, were 0.08 - 0.28 and 0.12 - 0.48,
respectively, indicating that screening for wet endurance in early generations was
possible by using the degree of dead leaf under excess soil moisture treatment.

12. In conclusion, it was found that wet endurance in newly developed malting barley
cultivars was generally low and that wet injury was the main restriction to high yield
and good quality of malting barley in Kyushu region.

It was possible to improve wet endurance of malting barley genetically by crossing
with high wet endurance cultivars and screening the improved materials in early

generations in irrigated field.
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