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Effects of Barley Yellow Mosaic Virus Infection on Yield and Malting Quality of Barley
Masahiro YAMAGUCHI, Yoshinori TANIGUCHI, Takahiro SEKIWA, Masaru OHTSUKA, Toshinori SOTOME, Shunsuke ODA

Summary: The effects of barley yellow mosaic virus (BaYMV) infection on yield and malting quality were
analyzed in virus-resistant and susceptible malting barley cultivars. The cultivar 'Sukai Golden', which has the
virus-resistance genes ymd3 and ym$5, and the cultivar 'Kanto Nijo No. 34', which has only ym3, are resistant to
both strains I and III of BaYMV. The cultivars 'Takaho Golden' and 'Mikamo Golden', which have only ym5 for
a virus-resistance gene, are resistant to only strain I of BaYMV. The cultivar 'Amagi Nijo' has neither ym3 nor
ymb and is susceptible to strains I and III of BaYMV. Seeds of these cultivars were sown and grown in a
non-infested field and a field infested by BaYMV strains I and III and the yield and malting quality were
compared for three years of the test period. While 'Sukai Golden' and 'Kanto Nijo No. 34' had 23% and 24%
more grain yield, respectively, in the infested field, due to the fertility of the field, the susceptible 'Amagi Nijo'
had 60% less grain yield in the infested field and was 23% and 52% less in the culm length and the number of
ears, respectively. The strain I-resistant cultivars 'Takaho Golden' and 'Mikamo Golden' had 12% and 20% less
grain yield, respectively, in the infested field, but the losses in the culm length and number of ears in these
cultivars were not as severe as in the case of the virus-susceptible 'Amagi Nijo'. As for the effects of infection
on malting quality, total protein contents in both the resistant and susceptible cultivars were exceedingly high
in the infested field and no clear conclusion was obtained. However, the amount of malt extract was decreased
and the wort viscosity was increased in the susceptible cultivar 'Amagi Nijo'. The loss in malting quality was
smaller in the cultivars 'Takaho Golden' and 'Mikamo Golden' than in 'Amagi Nijo'. From the results obtained,
it is concluded that the breeding and general distribution of cultivars resistant to strains I and III of BaYMV

are essential for maintaining high quality and high yield in the production of malting barley.

Key Words: BaYMV strain type III, malting quality, two-rowed barley
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オオムギ縞萎縮病がビール大麦の収量および麦芽品質に及ぼす影響

山口昌宏・谷口義則・関和孝博・大塚勝1）・五月女敏範2）・小田俊介3）

摘要：　オオムギ縞萎縮病ウイルス1・皿型系統の常発圃場と無発病圃場に，1・IH型系統の両方に抵抗性のビー

ル大麦品種（抵抗性遺伝子抑3を単独または�o3と�o5を共に持つ）と1型系統にのみ抵抗性の品種（抑5のみを持つ〉及

び罹病性の品種（抑3も吻5も持たない）を播種し，収量と麦芽品質に及ぼす影響を調査した．3か年試験した結果，

1・皿型系統に抵抗性のスカイゴールデンと関東二条34号は，常発圃場が肥沃であるため子実重が23％，24％それぞ

れ増加したのに対し，罹病性のあまぎ二条は桿長が23％，穂数が52％と著しく減少し子実重は60％減少した．1型

系統のみ抵抗性のタカホゴールデン，ミカモゴールデンはあまぎ二条ほど桿長，穂数が減少せず，子実重がそれぞ

れ12％，20％減少した．発病が麦芽品質に及ぼす影響について，粗蛋白含量は常発圃場で，罹病性・抵抗性のいず

れの品種も極端に高まったため不明瞭であったが，罹病性のあまぎ二条では麦芽エキスの減少と，麦汁粘度の上昇

が明らかになった．タカホゴールデン，ミカモゴールデンの品質低下はあまぎ二条より小さかった．以上の結果か

ら，ビール大麦の高品質安定多収生産のためには，1・皿型系統抵抗性品種の育成と普及が重要である．

キーワード：　オオムギ縞萎縮病皿型系統，麦芽品質，二条大麦

Ef悟cts　of　Ba−ey　Ye”ow　Mosaic　Virus　lnfection　on　Yield　and　Malting　Qua”ty　of　Ba−ey

Ma．sah丘o　YAMAGUCHI，Yoshtno亘TANIGUCHI，Takah廿o　SEKIWA，Masan10HTSUKA，Tosh血ori　SOTOME，Shunsuke　ODA

Summary：　The　effects　of　barley　yellow　mosaic　vtrus（BaYMV）in£ection　on　yield　and　malting“uahty　were

analyzed　in　vtrusTesist＆nt　an（l　susceptible　malting　ba．rley　cultivars．The　cultivaガSuk段i　Golden『，which　has　the

virusTesistance　genes7m3and卿ξ＆nd　the　cultiv＆ゼ：Kanto　Nijo　No．34’，which　has　only辺η31段re　resistant　to

both　str歌ins　I　anαIII　of　B＆YMV．The　cultivars　T段kaho　Golden『and　IMikamo　Golden’，which　have　only　ym5for

a　virusTesistance　gene，are　resistant　to　only　strain　I　of　BaYMV．The　cultivaゴAmagi　N勾o’has　neither即3nor

卿5and　is　susceptible　to　stmins　I　and　III　of　BaYMV．　Seeds　of　these　cultivars　were　sown段nd　grown　in段

non・infわsted　field　and　a　field　infもsted　by　BaYMV　strains　I　and　III　and　the　yield段nd　m＆lting（luality　were

compared　for　three　years　of　the　test　period．Wh且e’Sukai　Golden『and’Kl＆nto　Nijo　No．34響had23％＆nd24％

more　grain　yiel虚，respectively，in　the　in琵sted　fiel＆，due　to　the　fertihty　of　the　fie1α，the　susceptible’Amagi　Nijoサ

had60％1ess　grain　yield　in　the　infbsted　field　and　w＆s23％and52％less　in　the　culm　length　and　the　number　of

ears，respectively．The　stmin　ITesistant　cultivars’T＆kaho　Golden量and　Mikamo　Golden’h段d12％and20％1ess

grain　yield，respectively，in　the　infbsted　field，but　the　losses　in　the　culm　length　and　number　of　e＆rs　in　these

cultivars　were　not　as　severe＆s　in　the　c＆se　of　the　vtrus−susceptible『Amagi　Nijo『．As　fbr　the　ef蚤ects　of　infわction

on　m＆1ting儀u＆hty，total　protein　contents　in　both　the　resist＆nt　and　susceptible　cultivars　were　exceedingly　high

in　the　inf6sted　field　and　no　clear　conclusion　was　obt＆ined。Eowever，the　amount　of　m＆1t　extract　w段s（leαeased

and　the　wort　viscosity　wa．s　inαe＆sed　in　the　susceptible　cultivaガAmagi　Nijo’．The　loss　in　malting　quality　was

sma■er　in　the　cultivars’Takaho　Golden’and’Mikamo　Golden’than　in量Amagi　Nijo’．From　the　results　obt＆ined，

it　is　concluded　th＆t　the　breedingεmd　genera1｛listribution　of　cultivars　resistant　to　strains　I　and　III　of　BaYMV

are　essenti＆l　fbr　m段intaining　high儀uality　and．high　yieH　in　the　production　ofmalting　b＆rley．

Key　W◎rds二B認MV　str駄in　type　III，malting　quahty，twoTowed　barley
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