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o =B

HEEMOELSEEREEN S ULEARAEHORERE DB RIT . 20HAL D

BEBEMOREZIERBRDO—DTH 5, FHIZ. TLFDOA RO EMmHEII L LEE
DAHBLTHN¥E LEOEYEEZIRENICED. BFOmEE —ICE & #
> o
DVHOBBRBLTERmENRKBBRICEMFHIINE E. BBICX 2 HBEERNE S
RN, BETHHELBREYLREIIAFTEZ S, TORME. HiclmERPL
DV—RABLUONAFTIATRRELVICBOEENREL, HITERKNAIKRERD
FEICKHTIEBNLEELENLS, FIT, EE LFETREaX Moo REDFEH
DR ID. RERORAILIZBPDOBHRIKE 0, X 5IC, EFEIBRES
IR EE CEAMELTHED, REOFERHZR/NRBICHAZ2NEBELZFERE
TICABMPHEREEHANTIFRNIERELEENEFIN TS, TDDH. £
WOMEFEMZRMBA LB BRICHTABHLIAEIIRE > THO. FIZ. BHEIC
LAWEBEROA Vb —VREBEZEZFEHALLEVLIHEIX - BFBHHT. B2
HOEDS bEDLDOTEMNCFREEZON S,
AFALFTCRERRELTTHILU LM EINTHEH (Mathre 1982) .
TH. HAHBHAELTOKBANMEAELICH > DR, B EEHEDK
EHHM U DDH B, 2D —DTHSAEME MR KM DA A L F 55 M 8
DHrb, FELEULTHERE - BHEA#MBIZSHH U (Shipton et al. 1973) . #EE®
BEHICE > THENHMALDDH S (Mathre 1982) » KFHRIEXHICE T
PZOFENERINTOL DD, BRBPOFEUROEALEICEULSDE
BERFELTREEBEIN TV Do, LML, BRii, hiBEFLITEMBERZED

E- A AFREHFE TCEIRINTHREALR NS LI TE R (kK

"HR 1989, BEA/NS 1992)




KEMMKIZIARAKED 1 ETH A Pyrenophora teres Drechs. DK & - T

wh, EWHEICMBROBEHEAZAE LU (Plate 1. 2) . FEOBHIK TFIT X %R
27203 E@N E-NNFAFLFIBOTREENBERETHS I FXHDIK
TEZHLABEDOKRE LK ETH S (Buchannon 1962, Piening and Kaufmann
1969. Jordan 1981, Burleigh et al. 1988) .

AREFEO—RBERERRZIFEE L TCHBZOREFXZLESLIVBREWEFIOERKE O
5 Td %5 (Piening 1968) o PilkEL LTRHE FHFBL S CITHREH DO X3
WA NAEE TH S (Sutton and Steele 1983) . FREH HIT kb4 5 ifit v & A%
9 575 & (Sheridan and Grabavac 1985)  TOHRRBLT L TEL TR,
g, REAOXEERMABIIA IR TREFROEE K& (. U midEz K
BITHIEVRRBROMBRETH 5, MK, FHRFIIHTLIEAURTEZIITONT
W o 72N, R EIEREDOE K (Metcalfe and Bendelow 1981, Met-
calfe 1986) H 52 VWRENUBEZFZEH TSI LDOBU SR HEMN (.composite
cross population) O E K7 & (Bockelman et al. 1983. Moseman and Smith
1985)  EAMENERERBEZFIFEBICEAZINT NS,

BEVEHICEI 3R EFORNUEBTFHEIMAGEINCEIND T, BiitEmE b H K
ENTOVHRL, £, WEERABEORBRICTE, BFOoRMEELZF. WEREDHK
RUBIZTF. BRRBESIVCRB LUTHOORRM AT EKSERIMHEIIERT S
% (Jorgensen 1992) \ CNOSDORKERNDOENLLFENEHOFHE Y AT LEZXTD
EEHRVEICEATEIILERTEALAL, T FMATRINGOERZ S
SELAENSHEIT L. DRWTENBEEENDELZHS I EZA AL, KX
TRINSDOMABRRZUTOLIULSEIIEDE EDT,

T, BIETRTTEKRERA L THEROERERT S NI EFBREH
ERE Ul BMPIHERET A HICE., BEREFELLISETORELCEES

BE2MEZENLETHS, —IZ Pyrenophora BOBE TII ALEFRIT K 545




EFRBENEE TH D (Johnston and Halpin 1952) . H#ICK A ER b KX

(Deadman and Cooke 1985) o € Z THMMUE TIMEROBERTHE L X T (L -
EHEH 1990, 1991  ZHOEKICHTHIHEBN T A FEKEE LU THEH G
HEEFHCHEILL K,

B2RERICBVTRENBORBELARZBEN Uic, B MBEEZERT 5720
d. BEEECSOCICHBEMHNAZHRICFTFM. REKTLS5DORESTEEE T
HEZL LI hEB RS0, RREREOREFELE L TR ERERE. SR E
HEENZBRERINTILCHVLS N TSP (Buchannon and McDonald 1965, Holt-
meyer and Webster 1981. Belglund and Pederson 1981. Skou and Haahr 1987) .
BEOABERUHPHREFHOEAICI - TEMEDOEH TI2HHNBMEZI A TL
%5 (Piening 1967. Khan and Boyd 1970. Ghobrial et a/. 1983. Tekauz 1986) .
TIT AETRENBEZHEEZICTFMISCDORELILREFHZRE LT,

BIETWEHI2HKZmBICHEE LU TAREZMMBROBTELHRIEKRDORZREEM.
THROBLV—-Ag R Lice V- AR O2DOTREEOENTEIEFEMR
BAEDHKRFE®ERBEFVIFIE L. FEDOMAERIT K - TEIUUEDL BT S gene-
for-gene O FENT DI UVH THE XN TLUR (Flor 1956) . AL FH &
AITE TN ITBEEVHR. AR BERAEZHODKE T gene-for-gene D
ISR E XN T B,

RNZMB % I1C 13 Khan and Boyd (1969b) A — X b5 V) 7 O BE# THi EH¥ED
it Z . Harrabi (1990) WPl OEKROKEUEARI PSS LDER
IKDWTHE LT BIEM, Steffenson and Webster (1992) WA U 7 ) =7
THERUZEKZI3OR KA (pathotype) IKHBARKE LTS, L L. C
NETODEIAEREITHT gene-for-gene X3 WBEHX L — XAMMELIERD
SNTVRV, FFRTR, AFSEEIPBOSHOEKRZMHA L THEED 7

ftzHREL. AREOENBUBERTL - AN EZERTILENSHEZDE I %

e L A




A L

BAETRBMIUKRFEREYBRFMATREZLZRREBRIVRE T 55 4.
BREMELIVORNEECZFRRZMARA U TR DOBRIZE R L FM L 7,

BAEMIZCDOWTIE Hordeum RO A A LFERHAFED S L, HEA L L F &
IS BEMRICH S5 H. spontaneum % 0T 18K D BT % R U 72,

BIEAALFITDOOTIEH. ThE T Schaller and Wiebe (1952) . Dessouki
et al. (1965) ¥ X ¢ Buchannon and McDonald (1965) N Zh ZF N T 5 fE
MU CHEBHEEEEREERRZ L. TOMBHREREZ#RE LTS, L L,
CNODFFMDOBORE TtkzaAdE, HRTHE TSR OEGE TOEARKT
Holth ANLEBETHIH-DEKZHEA LTS, ->T. dLBEEOEINH
BIZFERBAEORKFEE#EFMIC gene-for-gene OB /ZENELETHIE (Flor
1956) « BT ARHKICKL > TEHMNBEORIANENLBZ I LI B,

FHRETIWERICERDNISGONLIBEREANF SO AEK|KZA A LF2,000m
EHEDICHEEL, BEOHRBEZIT THRELEO ML ZBE T 5 LT, KHHK
T2 UEBEERZFMUIC, £/, AALFOEERETHSLE - k.
T NG, - MUEXERTSE@MBLEFOREZMBEICHT SRR LS
REeBITHDIT. ChoDEMBEBEFICHTIREAREZFRRZH O TEH
BBEEFEINOCDEBMBEFEOEFEERIT Lice 256IT, 5,000mFEHE D
DAV yavIoFRUTEABEEZERZBREL

BOETIEH, BRICKBI S ENUEORBR A EEHITA L TR OEHETERNS
DEEBICODVTHEIFT Lico KEHHRBICSY 2B MBEOBEFATBHELLDSIT
HDNTHH (Schaller 1955, Mode and Schaller 1958, Khan and Boyd 1970) .
CNETIKABORZTFEIERINTWLS (Davis et al. 1990)  £72. %
DIBIFWITODTR M VI vy I/AMICEDERREEVPFEINTHS

(Bockelman et al. 1977) o« LD L. THOoDHEBEFOIBDNL DL,

ool




BT AEMKICE > TEIMBEORBENEN 5 THH (Steffenson and Webster

1992) « AXEDOHKICH LT3 HEDOBIZF (Pt, Pte, Pts) BLTHEREED
Ky 2R (Sato and Takeda 1993) o — A K ED EIU 42 & 1) # %
FILE->-THXEENTEETE5HESZEHH Y (Douglas and Gordon 1985,
Sharp 1984, Arrabi et al. 1990) \ F@WBEEFEMBREFOM HFEZERL T
REUIENHEZHEILTA2EADPLEIN TS (Bockelman et al. 1983) ,
AMAICEOCTRERBEORGTI2MBHORH200MEEHE DEH LT, K
NUBEEFEZEMNOGAVEHEMNICHENT L. Kol EHRAEZ2H S MIT Ui, X
SIC, MEMRICBYSBNAEOBR FEARLIUREKERICE > T, Bttt #
KRR ZEWBIT L7,

CDEIHIR, FMATRAREZMBWENEZREITHENT L. BHO R ZRFE.
BRI EDOKRERE. WREDO . BRHEOBIZERG L OCEGUHE O E 5 H P&

BRAEZHONITTBHI ENT & 7,

AMEDOFHE. ZITRBROLPIKHEROLEDE LEDILHIc->T, BELIREL B
ST RFEBEAMBFERATERRBEE L. MLRKFELELERBE T
Bt IVCRAABEBEBRRHB=Z2LICRELTIMUBEEELT S, /. FHRXO T
BB ZE > It ERXRFRFBERATRBE L, AEBIHELBEL LT
ABERELABFEOLE L ICLLDVBEEZET S, T, EFRETICE-TIHHL

el Il KRFBIFEREYFFZWRITEEHIE L S NI KEFR KR FHEZR DR

EDH b EBHLLES S,




B1E RPN E O R R T

AEEIZFNTIE. T REMURDOKEKTH S Pyrenophora teres Drechs.
DHEHMDOHREDPHEEA TR U ROTREEEMICNT S P teres OB RiK
DEBFHZFHARSZ EEDIZT, BIUEBREODBOEREBFEELANDE T KREH A

mat b, ZHRUEERICH UTHEMA LR 30 EFRKEZMEL L,
%1 HE kSR Pk

1. HHDHE

biE, HRE. BWME, MILE, RER, FNER, HEE. SME. £E8
BLUOERBEOA A LFEHEEAHBICFOTIRKZ2HET I ELEBIT. BHFOA
GNEBOOMKELZRM UL, BERNORTHBRO IS, BEAE LEEEY
SEEICERIZN TR, RRE. BERBERBIFILBED —HTH - 1,
Efo, COERMIERHE. EERE. HER, RMEBIVCTERETOLRBEIR
HohTz,

HBRBETIAAOAREKEZ. BINRROVICEEETRAEADOALBED MY
ZHRELLDY, ChOoDBEBTRERIBOONLN T, VBB NIA AL
LAF¥FF. BEAEVBERD —£HETH-7c, 8 LIcHEH K ZTable 1-1I1IZ/78 U
Ko MERMADOA A LFXFHEGETHEMINCHEHK (PtES) BERKEOH Wikt
LD, e, WFFOAFTLFHEETHEMINIEK (VRSEF) BAHFFVBBE
D A Tekauz Lt hEhRThFBELTO I,

2. HHEOD 5D

HHOSEICH > T, BEBKZR M) MITHOTHEKTES Bk,

ALenl ARG E e AXLFORFELAEZmMBE L TEHEK L. 20°CT 3 HIY |

0




Table 1-1. Origin of P.

teres isolates used in the experiments

Isolate

Country

Place of
collection

Barley Symptom

type

Year of
collection

K001
K002
K003
K004
K005
K006
K007
K008
K009
K010
K101
K102
K103
K104
K105
K106
K107
K108
K110
K111
K112
K113
K115
K116
K117
K118
K119
K120
K121
K122
Pt860514"
Pt870418"
Pt870426"
TT001
TT002
TT003
TT004
TTO11
TT012
TT013

Japan

Va4
/"
"
7
/4
"
V4
7
V4
V4
”
7
V4
"
V4
”
Ve
v
V4
7
”
"
v
7
/7
v
7
7

7/ 4

N

N

§

v

7

v

/7

7

”

v

Kitami, Hokkaido

V4
!/
74
Vs
/
/
/
V4
/’
Abashiri, Hokkaido

Vi
Vi
Vid
/’
Vid
V4
V4
Vid
V4
Vi
7
V4
V4
/
V4
V4
Vid
V4

V4

Ibaragi

Chiba

Saitama
Tottori, Tottori

/7
/7
/7
Entsuji, Tottori
v

4

Spring

/7
Vid
/7
V4
V4
/7
V4
/7
/7
V4
V4
V4
V4
Vi
V4
Vi
V4
V4
/!’
V4
V4
/7
V4
vid
Vi
/7
Vi
/7
/7’
Vi
V4
/7
V4
V4
Vs 8
/”
Winter
V4

/"

Net

V4
/"
Vi
/"
/7
"
Vs
/7
/7
V4
V4
"
/7
a
7
/"
V4
V4
V4
/7’
7
V4
"
Vs
7
7
v
V4

/7

1984

Vs
V4
v
Vs
/7
v
Vs
Vs
/"
Vs
Vs
7
v
v
V4
V4
7”7
/"
V4
V4
V4
7
v
v
/7
"
/7
/

/"

1986
1987
1991 -

v




Table 1-1.

(Continued)

Isolate Country

Place of
collection

Barley Symptom

type

Year of
collection

TT014
TT015
TT021
TT022
TT023
TT024
TT025
FK001
FK002
SA001
SA002
SA003
SA004
KG0O1®
KG002*®
KG003*®
KG004*’
KG005*
KG006*’
KGOOT7*’
KG008*’
KG009*’
KGO11
KGO12
KGO13
KG021
KG022
KG023
KG024
KG025
KG026
¥RS1022
¥RS857%
¥RS1566%°
¥RS1581%
¥RS1607%
¥RS1679%

Japan Entsuji, Tottori

V4

7

V4

4

V4

/7

7

V4

/77

7

/7

7/

A

/"7

/7

v

V4

/7

/7

/7

/7

/7

7

/7

/7

44

/77

7

"

v

/7’
Kokufu, Tottori
Vs
Vs
/7
/7

Futsukaichi, Fukuoka

//
Karatsu, Saga
V{4
V4
/7
Kinpo, Kagoshima
/7
/’
//
V4
V4
7L
V4
Via
Hiyoshi, Kagoshima
{4
/
Nakagumi, Kagoshima
/7
V{4
/
/

v

Canada Saskatchewan

"

"

v

"

v

Vi

v

Alberta

7

Manitoba

¥inter

/’
Vi
/7
/
/7
V4
/"
V4
/7
/"
7
//
/7
V4
Vi
V4
V4
V4
V4
74
V4
/7
/7
V4
V4
V4
2L
/7
V4
Vi
Spring
V4
//
/7
/7

v

Net

V4
/"
/7
/"
v
V4
/7
e
V4
4
V4
V4
/4
V4
/7
v
"
V4
7
/7
V4
Vs
7
/"
7
77
7
/7
/7
V4
V4

Spot

V4

Net

V{4

77

1991

V4
V4
V4
V4
V4
V4
V4
V4
V4
//
S
/7
/7
Vi
V4
Vi
V74
V4
V4
/7
V4
V4
V4
Véa
V4
7
V4
Vi
/7
/7
Unknown
V4
V4
V4
Vid

/7

Y’ :1solates provided by Dr. Oku, University of Tokyo.

) :Isolates provided by Dr. Tekauz, Agriculture Canada.

% :Collected from paddy fields. *’:Collected from upland fields.
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pELULTHEFEEKRZE (Plate 3, 4) o 7V —UXRUVFRICHRE L EHLE
g cHE LA AAEFEIMTSOHTH Y EWF. RMYVMIZAELL L %
HEREMITB LB, 20CTHEELTRF S, BMETHELALERD L
iz, PDA (RF FTFFR I —RXBX;, Vv AA4 e R4g, 7 F 7 HE20g.
FERK15g. A A KL 000ml) 24F LicdBREOMmEMICERL T, ¥ o
VRTHU. BRAP T2 REM ECER > TS5 COBBMETRE L, Th
FHOKERBRICBEL TR, ABRE>»SCHZHORFZMOELTXRMPYVIMITHAEL
PDARSHIICE IR U, X8 - W LCEGKZH O, LE. UTOHBERICE VLTI,
ETERIMD I AF v 78R MY MICHEMZ200l0FE L FHE#MEZH T

%’é‘ji%% L/f:.o

B2 H HARKOEERESNE

ME B Xk

EE 1 o E

KOOL1. K105, WRS102% & CFWRS1581D 4 Hi#k = A L TH kD EMEICH T 5
MM DO E AR, BMEHTHAOPDAEICMZ T, BB - FEEE# (R
B 1957; MABMR TR 4g. WAERN10g. BR15g. iAo A k1,000
ml) . V-8##1 (V-8 2 — 2200ml. CaCOs 3 g. XK 15g. i A »7k800ml) . #
— b IJLEEHM (A — b 3I)20g. HMEEFAEK 1., EX15g, A A k1, 000ml)
BLOREBERMMHE# (R AFEEL0g, KH.P0. 2 g, R 15g. BiA A k1,000
ml) o5 FEHEAMA L. 26°C. AEHEBLT (#1,5001ux) O#ELERIE T TI0H E
BEUI, B ICHEAKOEHEXR M MOEENMSY—27 L. 1HHKD
DfEEREZ2BEE LUic, 120X MIMEIRBEELT2ZREZRT 2,

KB 2 HARHEOMEIIHIIEEOLE

o G s




BEFRHEZ10°, 157, 20°, 25" B L M30°CD 5 BB ICHE L. Table 1-4iZR L

IBEMEH O THAKOMEZEIIN T L2EEOREZRHE L e, HihidPDAKE
AMG, BRHEETOELRRY T TIOBMER L, MEEEDNEITER ]
ICHEC. ZREZRT 2,

B3 M P KD R B K E

HHRKOOL EWRSI02ICD T RE « R ZMRHTI0", 157, 207, 25" B L T30
CT77v774 b (LUFBLB, HZH., BEHRIII5200% F.012300~400nm) @
BRI T THEEL, MMEZAOTHAROMRE 2 20IC >V THIBO £ X

%:’(EIJ% L/f:.o

fa kP LU EE

1. o g

SHHADOEMIIBIIS4EKOEROMEEE (mn/H) %Table 1-21T/R U 72,
SEANOHR, BHRBZRTSCICEHKXBEHOREFHEEE TR . i
IKLEBZEDHVINKETHETH -7z (Table 1-3) , HHEHMDO FHMITHT 5
1B KEDH/NAEZEZ0.6mm/HZDT, KEEREMDE. Jnn/ B & V-85 #H D6. 7
mn/H W& b# <. PDAS D 6. lom/H &A4 — b I )VEHODE. Onn/ B X Z NITR X
RE .- FiEMOS5. 0nn/BIZHEBIZED - 72,

RAEBRTRIEMOMKES MBPICKRELLNY., ThTHhORER 1 BHE LTI
DT, REBFPPERFEZBRDETIHRSOMM B O EMOFBHICL > TRUE ST
WE, L2SEWLS (1962) BWHEMLTVLALIIC. HARAKOMEREILTL
bHZTHIDKER. FICEIZRBL TR LOT, AT 3HELHOSHEA L
EoTHMBOBEEZMEREEDORK/NTHE TAICIEEEID 5,

Table 1-2IKRENKHELEFEOEMICK Z2EVIEF. EBICE Yecnd X MY M %

—HRiIZcT 2301, BUNIE7TH, BLCTHIHEWLIEWIITEH L, - T,

U




Table 1-2. Colonial growth(mm/day) of P. teres isolates
in five media
Medium
Isolate PDA V-8 Oatmeal Barley Misato- Mean
leaf hara
K001 5.9 6.1 6. 2 7.0 9 6.1
K105 6. 1 6.3 5.9 1.3 5. T 6.3
WRS102 6.2 6.9 6.1 6.4 4.6 6.0
¥RS1581 6.3 14 5.8 6.8 A8 6. 2
Mean 6.1 6.7 6.0 6.9 8. 6. 2
Table 1-3. Analysis of variance for colonial growth of
P. teres isolates in five media
Factor df NS F'”  Component
of variance
Isolate(I) 3 6. 83 = =
Medium(M) 4 434. 21 10. 18** 48.95
I X M 12 42. 65 1.97 10.53
Error 20 21.60 21.60

**:Significant at the 1% level.
P :Tested against corresponding interactions.

- 11 -




B DERICHIC > TR BREROMEEE LD SR BT 204 TRKIELZER

TRETH D, Wb, HAKOMEEFICHK X EHORTEFEALIRD 5180
ZEE. A EROBEH TEEMICH U THKICKLZBREDI T EE2FERL
T3,

2. REORE

SERIODBEICE T AIIEHKOBEREOMEEE (nn/H) % Table 1-41T, B
e MEBIUCHEDOREERZ 082 Uick R %ETable 1-51C/8 L7z, Table
1A ENETHA KO EICHTIREREZILZ2EANIZDCEDDOITNMIENE A
LB, A2 DEKIZDODWVWTAS E, KOOOSD X D ITHBEREN25CL DKWL &
BN BEBHKP. WRSIBBID L HICBCEIDVEESLRONIHEMND -2, ZD I
DR XBEDRXBERANINBKETHEEELD, MEEEOEERGNEKIC X
STHBIKERRBLLIIENEREIN, . HRICLSIZRZLABETHH., BE
HEPHKRICE > TREZBIEDNPESNITH 5 72,

Shipton et al. (1973) BILKDOERA A LFHOSEM L P. teres O HE K
TRHEARAKRORELEFTREN2" ~29CTHIH. —H. BEA A LFEOSER L2
AR TRZINIDPPECERELTVS, KR ICHALCEKIZB L TH.
WAKROMEDORBEREN2CED SPLPHEVEKEPPERVERNLA LN,
COLIRCHAKOREMERENEKICK > TR A2ERIT. HKOMIGH S
fEOERELTHEHIN S,

RE - FERMmTHaELUCKIOIEWRSINO ZNZTNDORESZEICHIT 2 FHHMiR
Kk%ZTable 1-6IZ/R Lico ARABOMBROEIEF2BCTHROIEL . T4 4B LT
80.2umTHH. CHEDEBHZ2VIEREGTRIMEI G BI2HANRD 5
Nico HICHBREFUHETEIMROEHIE L2 - k.

lBSDOHEAGOMEREZ FHMRETEH T, 1HALDICTEKREINS

MieE A H#wE 45 &, Table 1-6IC R L7k HICKO0ITIZI0CT D26 A 530°CT

L e




Table 1-4. Colonial growth(mm/day) of P. teres
isolates under five different

temperatures
Temperature(°C)
[solate
10 15 20 29 30

K001 S 2 e 088 S hed
K002 T 3.8 B8 RETI2 bl
K005 T e . Sl ot L s R
K006 308 4.2. B2 1.8 8.2
K010 2090 3. T n9o6 157al kel
K101 2:8° a8 6.1 918, 8 b4
K104 v R S ) A T SR 5 SR,
K105 28 42 .1 T4 6.1
K116 o0 43 8.6 T2 B8
K122 a4 38 BY 12 63
WRS102 ek dn B2 LT LD
WRS1581 o, Al Bg Hd- T
WRS1679 2.3 3.5 &0 0620 5.8
Mean o R R PG S R T

Table 1-5. Analysis of variance for colonial ¢
P. teres isolates under five differ

rowth of

ent temperatures

Factor df MS P Component
of variance

Isolate(I) 12 59.67 218 3. 82

Temperature(T) 4 9384. 71 437.11*% 360. 12

A | 48 21. 47 2.99** 7. 15

Error 66 7.18 7.18

**:Significant at the 1% level.
Y :Tested against corresponding interactions.

T8




Table 1-6. Cell length (A, xm) and number
of cells formed per day (B) in
P. teres isolates under five
different temperatures

Temperature(°C)
[solate
10 15 20 25 30
K001 A 63.0 66.0 T74.2 74.4 55.8
B 26 35 44 60 64
WRS102 A 63.2 63.8 T4.4 80.2 51.8
B 28 %1 49 51 43

- =




D64EE THIM L. —FH. WRSI02TIZ10°CTD 2848 M 5 25°C TD5 Ul & T I f 4%
L7cdts 0CTREGCULARADBINZR L,

Table 1-6IC/REI NS MIEHITEAREKNERNWICHET LI EHKELEHADOHE
T, L2DAEEZZRLTOLALY, BREB=ZRTHITKETED T, LK
1o kES (BARDOEW) DS 1 HADIZEKRINS MEE. &&EEE

U TRYEEMBMITETSZEATINTHAS D,

%3 EFORKEH

REPHHREICHEF 2 RRSESITIEBLBIC X 2120 I & 12K B RO &
DELULVRbIFHEEAOoNICOT (e - KE 1990, 1991) ( FEHTREELEL T
COXEHEDOT THRMMEKPHERE (HR. £R) PFEFERICRIZTEEZR

s SCHOoDEBRFHICHTIRICOBEBRICIZEEZN S5 MIT Uk,

Mt & O H ik
K1 ok E
B2HERIEFMUAEBER O, BELEZ10°. 157, 20°, 25° 6 L U*30°C
DOSERBICHEREL., RE - g, V-8 b KO REZFEREM O 3 FEHH O 5 IZ &
> C. BLBOIR2KMHET3IREBEZRITHEFEKRZHEL 2,
K2 REROEXE
K1 EFMUBEKREEMZEZACTERLENEFERICRIZTRE LR L
oo FHEEIIBCELTHEREZTO0C, £2°C, £4CHL+6CITH
E L. REZEMAGEZLMBICH - T, WHICHE. BWHICEKEE Uik, BLBD 12K
MBEEE L., SREAEHRT Ko
KER3 HHMEZR




SHEFIERICH T ABLBO 12 BE T TORECEAZLZHOBEK CHERT % 12
DIz, Table 1-1ICARTTTER(RZRHA VT, BEZI5CEE. 25 CEEB B L2 +
6 CEBICEEL,. "EFEEKZHAE L, EROREBIIER2 LRKETH 5,

B V-8 H O, ZREZRIT K,

ok LU ZE

1. MBI EEOEE

BIBICX 212K AR T TO 3 EEADHEMESRIEDEEICE T 54 EFEKE
Tablel-TiIZ/xR U7 (£81) . SWHROSEFERICHT L2 HFEREIE. bigE
BEDKIOI EKIOSD BN CEELASNLZDIT L. A FFEDWRSI02E
WRSIS8IDO M #kiZ. RE - Rz B EETOISEFRKDOZ OHEI NS S
Nico FICWRSIVZE K TR I0CTH2CERBEDHE TR I NI, — %
CXEIETLHRKICHNHATOEFEZERSIELHITEF2CTHERT S0 0H
HEEZOLN D,

RiIZ, EZHRICKE > TRRAREZEZ 125650 24 FIFkE % Table 1-8iZ7R
L. £DaaatrOfs Rz Table 1-9ICR- U7 (£BR2) , BB I PCHKD ER
RBIFBLOT, SEFREREREMBIVHEKICL->-TENLEEVWZ S, & .
RMWBICEHT S ENREIORBEFEAB TN OGER LR LS LD - 2D
Table 1-8ICLXNITHHBEHKROBEH TIEI L 4 CHE0IE 6 COEEFKHFDV-85
MTHEFREDE MEB RS SN, IS, MO FH TR 24 FRKRIHEY
DI - 1K001. K105 i B #k & BLBD 1285 H & TV-83E i 2 fl L, 25° £6°C T
HEITDHBIEILE>T, SETFEENEMT 2MAIS SNk,

2. WHHEZER

REBLORBORTLIAFHTIOBRKZ V-85 TISCHEE., 25CEES LU

2T 6 CEEDIEBHTTHEHEL. PEFEKRZEZRAE LK R £ Table 1-101T 7R
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Table 1-7. Conidia formation of P. teres isolates under different temperatures

and different media

[solate
Temperature
K001 K105 WRS102 WRS1581
°C) Mean
A% o PRG miCE NR B C A B & B C
10 0 0.3 0.2 0 0 0 0 3.0 8.0 0 bl S 05
15 0 0 0.3 0 0 0 hd 2.9 2T .0 | | I T N 5
20 B8 L3 B B8 L R e 3 A 3 0 2.8 2.8 1.3
25 5 S G D98 (L A | R 1 NS S N PR R O R
30 0 0 I ¢ 0.3 0 o3 83 0.3 07 i
Mean Gl Fge B~ D 3 8=, 82elh's . 23 2603 T4 k3 120

* A:Misato-hara medium, B:V-8 medium, C:Barley leaf medium.

Degree of conidia formation, 0:none~4:heavy.

5.




Table 1-8. Conidia formation of P. teres isolates under different media

and diurnal variation o

f temperature

[solate
Temperature
K001 K105 WRS102 WRS1581
(°C) Mean
R BY 6T A B ¢ A B C B C
2510 L% 38 el Ovd Bed” BT ods S 00800 2.0 3.0 2.8 . 1.8
252 193 LA <R 8w Deds k1200 dp o SR 220 T B0 AL 50T P heBE LT
25%4 betey 2ol S0 T o200 Lo 5T 80 48 2.0 3.03.8 2.4
256 vo3 U 8 R g e R N R S g R R R S T
Mean T o R T ¢ R ey T G e S A S B R i L

* A:Misato-hara medium, B:V-8 medium, C:Barley leaf medium.

Degree of conidia formation, 0:no

Table 1-9. Analysis of variance for conidia formation of P. teres

ne~4:heavy.

under different media and diurnal variation of temperature

Factor df MS fits Component
of variance

Temperature(T) 3 4. 48 .97 0.09

Medium(M) 2 20. 88 Tehl ™ 0.39

[solate(I) 3 20. 09 8.45%" 0.51

T x M 6 }.22 1.68 0. 04

M X I 6 1.62 2.24 0.07

T g 9 0. 84 1. 16 0.01

Fx ¥ x 1 18 0. 13 1,31 0. 06

Error 96 0.55 0755

*,**:Significant at the 5% and 1%
" :Tested against corresponding i

levels, respectively.
nteractions.
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L7c (E83) o BABXDOASEFREKBEHZEKFHMETA S L. I5CHEEKX
N0.6TH->RDITX UL 25CHERN2.3, 25" 6 CEBERXN2. 6L HFHELER
RRAHLONT, . FETFERBENERABICHEA AL 3 L EOBE#HIZ25°C
EERX CTEH20EKRTH>DITHLT2 6 CEBRXTIRIIEMKT. LB
HHRICAOESFZERSELSHICBERLDGEROF VT ETH - 2,

—hH BDCEHEXTRELEAEOHKTHETIERBHEN 1 UTTH - 12,
HFTEDSHEKTRWWINSL.U L, BRICEk->TIF3.01IcEL, 72, BE
BEDIBAKRLITHoo CNODHEERFAETHEOBERIENEKIZ X -
TRRBBIEZRLTED, BHROBISH ML EBITT S 5 2 THEKEL,

Leach (1967) 3. 6 HMADHZR FIEREFHICEI > TZODERA LTS, £
D—2FREETEENE (BLB) ICX > THEFWMIE K SN B inductive
phase” &, KIRIC K > THEFWIE K S 5 "terninal phase” (I Z TIEE %5
K EFEIENHMEMIZHL) © 2 >0 (phase) % # >"diurnal spolulators”
THD. )= DRYWHEELAHERT. BREREEEARTRFRERES L., B
®DBEH T K& 28 4 3 "constant temperature spolutators” Td %, P.
teres LR — DAL EH T S Helminthosporium catenarium (Z %% 128 L
TLE, SEHA Ui P. teres (3. BLBOEHKEH L b 12 A ETHLETF
BN Z N & (B - RE 1991) ROV IKEBRUENRESTHEI EDH .
' UA"diurnal spolulators”" il IR XN B EEZL5N 5B,

>T. P. teres ODREF ARSI LB LEMEE L TIE, V-85 % A

WBLBO 12 fEBA, 25° £ 6 CORBEU THETIONE L EEZ SN B,

R e




Table 1-10. Conidia formation for 77 P. teres isolates under three
temperature conditions

Isolate Country

Place of

collection

Barley

type

Symptom

Conidia formation at

1o£0°C 25+0°C-25+6%C

K001
K002
K003
K004
K005
K006
K007
K008
K009
K010
K101
K102
K103
K104
K105
K106
K107
K108
K110
K111
K112
K113
K115
K116
K117
K118
K119
K120
K121
K122
¥RS102
WRS857
¥RS1566
¥RS1581
¥RS1607
¥RS1679

Japan
V4

/"
/7
7
’”
"
/7
7/
"
"
V4
/7
V4
V4
Vs
/"
"
V4
4
V4
Vs
V4
V4
7
7
/77
v
7

7

Canada Saskatchewan

V4

/7

7

V4

/7

Pt860514 Japan

Pt870418
Pt870426

/77

/7

Kitami

Vi
V4
V4
V4
V4
V4
Vi
V(
/"’
Abashiri
Vi
V4
V4
Vi
V4
V4
V4
T eq
Vi
V74
Vi
//
Vi
V4
V4
V{4
V4
V4

V4

Alberta
Manitoba
Ibaragi
Chiba
Saitama

Spring

Vi
Vi
V4
V4
V4
V4
/7
V4
V4
V4
/”
"
Vi
Vid
V4
Vid
/7
V4
Vi4
V4
/7
V4
/7’
//
/7
/7
Vid
V4
V4
V4
V4
V4
/7
V4
V4
Winter
V4

7

Net

/"
/"
V4
7”7
V4
/7
V4
V4
"
7
v
77
V4
/7
V4
7
v
V4
/7
V4
/7
7
/7
/7
V4
/7
v
/7
"
V4

Spot

V4

Net

77

Vs

V4

"
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Table 1-10. (continued)

Place of Barley Conidia formation at
Isolate Country Symptom

collection type Lo £0°C. 26 0°C 25267
KG0O01 Japan Kinpo Winter Net 1:5 2.0 2.5
KG002 7" ” 4 7” 0.5 2 LB
KG003 7" ” ” 7” 1.0 1.0 2.0
KG004 4 / # " 0 0.5 2.0
KGO05 /" ” ” ” 0 125 2.0
KG006 7 ” 7 7 2.1 3.0 9.9
KG0O7 “ 7” 7" 7” 0 1.5 20
KG008 i ” ” 4 0.5 20 kB
KG009 7” 7 ” " 0 2D 2.0
KGO11 7" Hiyoshi Z % 1.0 4. ( -
KG012 “ 7 7 7" 1.0 29 2.0
KGO13 ” 4 4 “ 1.0 2.0 LR
KG021 7 Nakagumi 7 “ 0 Lih 2.0
KG022 7" ” 7" ” 0.5 3.0 arh
KG023 “ ” “ “ 2.0 3.0 2.9
KG024 7" ” 7 7 1.0 2.5 b
KG025 7" " # # 0 1.0 2.0
KG026 7" 7 ” “ 0 2.0 2.0
SA001 7” Karatsu 7" 7 1.0 .9 2.0
SA002 /7 7" 7 /" 1.0 1B 2.5
SA003 ” “ 7" “ 0 1.0 2eb
SA004 V " /7 Vi 0 1. ) 2 0
FK0O01 7 Futsukaichi 7~ 7 0.5 2.0 3.0
FK002 7" 7 7" “ 1.0 2.4 2.0
TT001 ” Tottori ” " 0.5 2.0 .4
TT002 7 % 7 7 0 0.5 1.0
TTO03 /” “ ” ’” 0.5 1.0 1.0
TT004 ” ” ” ” 0.5 2.0 340
TTO11 % Entsuji % ” 0 h 3.0
TTO12 7 ” 7 ” | P 2:9 4.0
TTO13 ” 7" “ 7" 0 0.5 1.0
TT014 ” ” 7 /” 0 0 1.0
TTO015 7 /” 7 ” 0 1.5 2.0
TT021 7 Kokufu 7 ” 0 2.0 2.0
TT022 ” % ” ” 0 1.0 2.5
TT023 “ “ ” ” 0 2.0 2.5
TT024 ” % ” 7 0 1.0 3.0
TT025 ” 7 ” 4 0 3.1 4.0
Mean 0.6 2.8 2.6

Degree of conidia formation, 0:none~4:heavy.

Wil
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EAEGEEERT S0, REEELTS C I BERAE DR E M.
RETHDOREFEEBLLETWEESB L, BEEEEREHLE LT
BHBKZTO DR RATR B MERL TRETESBEOE WVREH
ENDETH S, FETHBEEFHOEMC I ZBERBEOEHEHAL T, KR

HABEICHFMT LSOOI VLRELICREZHOREELRA S 12,

RS L Lk

BHREELLPEFOREBEICHIC>TR. B1EDOHEICH > THEE D
FRAF v 7R MYVIMICV-885M 2200l D E LS FEBEMICEHZ O 2 @K L
T BLBIC X2 LR Z 12 B X ICTHDEL. 25 6 COEREKH T Tl4H
MR L THEFEERS S, RV MRKAVEBEOREKZEZMA., HZ 5 ETA
ETIT-oTREFZERML, BAPEMAEEZRET I DA —-—ETAHBL
DB, 1505 DHMEBE 1L BEHDS~I0EICLE IR FEELFHAEL 2,
CORFBEBICESZHE LT Tveen-20 Z100mld 72 h 1 FMA . MY &I EE
BRE U, BELAHBRBBFIIHSBZOLE D HNIEEIS~100% 20°CHi% O #
MEANIC2 HME & (Plate 5) . TODBB2CHBDOA S RENTERL T, #
fite 2 8 HEIC Tekauz (1985) OFBMBHICE->T1 (E¥id) ~10 (HER

W) DI0BBE I &k b RIFEEZFFM L7 (Fig. 2-1. Plate 6)
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IELITS. FLE XD, 0UN026F £ TXOUUGBID 4 i FEZ 15X 6X 10cmdD 7 5 R F

g 7By — FY 7RI K4 EETOEKRL. 2 FEHPICEKKIOSE X FWRS
1022 Uc, HEREBEICHEOKBLZTE &, iAIKRALTLRL
SEFERETHILDICHAERERKTTAERLTHON I RAZICE LTE K
L. WHfEHeHAAE U, BMERKBEB 0 (FEERICBEVLRT) « 3. 6. 12,
24, BHEIUNKBADO TEEEL. Y- FIYV U7 r—XRE2REBEELELTIRER
A e

KB 2 WU DR E

JEELITS. FLExxH, 00C613HL KX Tr0UJT99D 4 @ifiax FLEeD v — FKY v 74
— 214 kT oKL, tiBE. BRBLPI A FSTHERLUZI3EKD 4 F
F2EMICWCOFEEMETEE U ZHRABERESIE OB, 10°, 157, 20°, 25° %
SV CICHIM UL/ o —XF vy U N—THRFEITTHHUEHEEZHAEL 2, XD
B3 HEI2ER. BEH20,000luxé Lic, 17y —RiIC4 HfifETF>EERL. &H
RIEZ =292 CTRERELE,

FE3 Mt &E
HKRBEEIIHTIEBEFHORBERFT TSI, ALBRIER (N, P, K&
10%) z2hch0. 0.5 1.0, L.5BXU2.0giRFn L) 2R BD > — Y v~
T =R ANT, LEOAALF 4 RHEEEABEETOERL. 2 EHITKL05
BLUWRSINZZhZhERBL THRMBEHERAE L, 17y —X1RHEELTS
RE%FT 1z,

KB4 EW (zol)
RBRBEIINTI2EHROLELRIATI2DiIC. LBFITS. FLE X, 0UC
613% L TXOUJTI90D 4 RFEA EHF (50x35x 10cm) 1T & 10ME K. HA0EKETOHE
MU, BEEFOER N LT 2. 4. 6, 8BLTNEHICALBLHICHI2ZES

SIBEEBROE L, #EWEEL IRELT2REER T, KI05EWRS102% #

= voh =




L TRBE"RZHE L

2B 5 E# (ZD2)
Wl kAN E TR AER KBRS EE T 544 4 %2, 2305 i 4
MO EEHIT L HAOREFORRK Ui, 2EMICHE L CRBEEA ML
Db, AENICHEEMU CRBREABE L. RWREOHMEZRH 2 E
FAEPTERTH BN E S AR Uico BHIZKISEM L. 1 K5 ke L

f&@%%bjf;ﬂ\ﬂfu'.o

i e

1. BRBTHE T 5 K

Table 2-1IC/AR L7c X DT, RF B HEFBRUBBM TOHTOMEE EL - Lt —
DUBTREERLULEVEERIZOON, T XTOmEEEK TEBEEITEREE XS
HICHITIRABFH U EHEBETMELRTILEDOH LI ENWSNEL 5 12,
Flo, HEHRICICHBELLLBRX TEIINTOERTREIZDON LD - 12
DT, MMEDODKMAIKERRTLEIENTERAL->LPEFDIFEAERKKICE
STHEINILEALN S,

2. W DR E

Fig. 223 5 RIEDBERHTICB I 52X RBORKFREZ I3EHHKO FHMET
RUIbDTH B, dLE1TH E0UC6I3IB25 CTRFEENBEREL > DI L.
BLEZIDTRISCTHRARICHZZLE, BEBICL-> TRERIBICENED 5h iz,
LU, 4 REORBEN TREEEICH T 35 B0 KO FEIICEIRZ
N o1z,

W IRBICE T 5 & (Table 2-2) ICk 3 &, BHASVICHED E4
REOFTHOEET, BBBLIORBICL > TRFBERRENL oo, T, BE

XmBEICREXERREEANEEERDON. X510, BEXEHKX G

b - DBILL




Table 2-1. Percentage of infected plants and mean disease
ratings in different infection periods

Host
Period Isolate
Hokuiku Hoshi- U689 N026
(hours) 1% masari
0 K105 0 0 0 0
WRS102 0 0 0 0
3 K105 8(7.0)  8(6.0) 8(7.0) 0
WRS102 8(8.0) 8(4.0) 0 0
6 K105 0 0 0 0
WRS102 0 8(7.0) 0 0
I2 K105 R R i Pl T O R
WRS102 33(7.8) 33(6.5) 8(7.0) 8(3.0)
24 K105 100¢8.5) 100(6.6) 100(7.2) 100(¢3.7)
¥RS102 100¢8.1) 100¢6.8) 60(6.7) 50(4.2).
48 K105 100¢8.7) 100(7.1) 100(6.3) 100(3.5)
¥RS102  100¢8.8) 100¢(6.2) 100¢(6.7) 100(3.4)
T2 K105 100¢9.3) 100(7.2) 100(6.8) 100(3.3)
WRS102  100(8.9) 100¢6.7) 100¢6.3) 100C4.1)

Figures in the parentheses indicate mean disease

ratings from 1 (resistant) to 10 Chighly susceptible)

after Tekauz (1985).
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Temperature (°C)

Fig. 2-2. Varietal response for mean disease ratings of
13 P. teres isolates under different growing
temperatures after infection.
D .From 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).
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Table 2-2. Analysis of variance for disease ratings to
P. teres isolates under different growing
temperatures after infection

Factor df MS F">  Component
of variance
Temperature(T) 4 13. 36 1.78 0.06
Isolate(I) 12 60.91 L8 18
Variety(V) 3 A3T < 83, 607" .3.22
TS & 48 1758 1. 42 0. 06
iy 12 6.56 6. 07" 4. 21
I XV 36 6. 28 T Rl |
T'x I xX¥ 144 1.08 1887, .96
Error 260 . 5% 0.57
** . Significant at the 1% level.
" : Tested against corresponding interactions.
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ODERBEFABEBLE>OT, mEOERRERBEKRT S TITEEICTK » TEAL

TEIEDNREINT, LML, BHRELOTICmEDO EHRD FERKPITHRXTE
HEROSEEDEOTHH /NI - 1,

3. WM&

£ FED KA KEIZB IS BKI05E WRSI02HE MRIC K AR BE g 0 B (i %
Table 2-3ICA Lo mAEHEZRZRIYWR TH O, 2. MIEEXIZ OX TRFEE
DL RABWEMIARBD 5 ic, Table 2-4D A # AWM EICL B E. FHRD S
LMEOADPARE T, MEEICXAXEHIIEAMICTEEH T/, K 2 kD
RRAWCEBAEBENIBDONTE D>, 0. KEFATREIEE XKL SO
CHEEX RENEBEEL >, TOFEBAPB/NED 7o, MIEEX FEDOR
HEERMBEETHES, BIEEXZEA LT SmBEOEIEDO H I BE/RIEE L L
Ao b,

4.

Fig. 2-3ICB3 8 mBEICB I AR FEEOERICL L2 2 B (K105 &
WRS102) O FBHE TR U7, EmBEORKEEIERVLDITONTIE T L kdd,
TOMBIEEmEICE->TRELD, BITSBLTIFILE D TREREBENER
EEDITIFIZEMMITET Lcoicst LT, 0UC6133% L Tr0UITIOTIE 2 M A &
AEWOMTRFEEIBHICK T L. 6 EHLUBORBRER A EIZEMLL
A AR

RN OER, EMBOSFICREOIYRB I U KETHEETHD., b
DRGSO BERICHBEL TKE -7 (Table 2-5) , 2. EW X HEOD
REFRBIEBERLOT, EMICIIRFBEOEMLRIRBICL->TREZEVL R
Do SHIT, EWM XEHEX HEO _ROXEEAGEETH > 1208, T 0K
PRBEOESBET/INE o 1,

RICWMREHMMNSWM Y FEAAA LF2, 200 BICO0T2EME 4O RK

g




Table 2-3. Mean disease ratings!’ to P. teres isolates
under different levels of fertilizer

application
Fertilizer Host
application
Hokuiku Hoshi- 0UC613 0UJ799 Mean
(g/case) 17 masari
0 8.4 4.9 2. 2.5 4.6
0.5 8.6 B9 872 2.4 4.9
1.0 8.8 5.7 3.6 2.8 5.2
1.5 9.0 6.0 55 8.2 5.4
2.0 9.0 6.1 3.8 2.9 5.5
Mean 8.7 5.6 3:3 2.7 5.1

Y :From 1 (resistant) to 10 Chighly susceptible)

after Tekauz (19

85).

Table 2-4. Analysis of variance for disease ratings to
P. teres i1solates under different levels of
fertilizer application

Factor df MS Fe Component
of variance

Fertilizer(F) 4 2.91 2. 51 0.08

Isolate(I) 1 0.12 = &

Variety(V) & 223,39 126,25 188

| 4 1. 01 5.94**  0.07

Fx ¥ 12 0.19 =3 0.00

I ¥ 3 1. 66 .96 - 0. 10

e Ty 12 0. 17 1. 00 0

Error 80 0.17 0.17

** . Significant at the 1% level.
'’ : Tested against corresponding interactions.
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Hoshimasari
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2 0UJ799

| | ] |
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Fig. 2-3. Varietal response for mean disease ratings of
two P. teres isolates under different leaf stages.
Y :From 1 (resistant) to 10 (highly susceptible)
after Tekauz (1985).




Table 2-5. Analysis of variance for disease ratings to
P. teres isolates for different leaf stages

Factor df MS i Component
of variance

Leaf stage(L) 4 29. 67 Jasdd s e

Isolate(I) 1 0.88 2.92 0.02

Variety(V) 3 105. 80 ol F2TT 1B, 21

b 5 4 0.22 - -

Iy 3 0.17 ¢ -

L xV 12 1. 72 g2 0. 87

) 12 0. 26 217" 0.07

Error 40 0.12 0.12

**, *:Significant at the 1% and 5% levels, respectively.

Y : Tested against corresponding interactions.

.




pEALKRLCEZA. WHRIBEHOF9EIE 2 KM TL. 84, 4 FWTL. 48L& 4 3%

MO HFRERBICEI>7cdOD (t=17.3) « MHEMITIZ0.917D & W IE D H B B %
nZA» ol (Table 2-6) o £/, mA@oEEE 2K T6.200 4 THTS.20& 2

IO HFNKEZ D - 72,

% £

— IR RBEIC I ARWEEICEETAREER & LTE (1) FE B M
BRERIAHEFOABMELE. (2) RFREGCEOREBEORME. (3) HE
PBERLEORKFEFUHNEZTONS, AR TIE., BPICEHT HKE. BWIERE.
MIEEB L EEORAEERME (Kt IKODWTHRE L,

1. BepICET 5 ERH

Shipton et al. (1973) IK& T, I P. teres DHEFNREIF L.
WA EITRA U TERENRILT S 72HDIZE. 10~30FK L _E o & Bk RE D
BETHLHELTWVWS, FERTH24H L T ORGRFE TEFMH U2 OMEE N
ROONT, B, FERTRBERELETDICHFEEISS L B, HEHFE50%
EEOHEBEZHOTE)., BEETCERELBIILEHRERORAZIRLEST S
ERFFICHMEDOEBEZBRITICT 520 TREFMICIIEBARAND 5, Table 2-11Ck
WTHRFUHOLEFITS TREEFEMIELS BRI OV THREEROH KT 3 H
MABDOSNT VD, #>Ts THRWERELBRETHAEROLEETO T S BHEHRT
SOREIBRYEERMIZBHBEEEALN S,

2. HHELH

Fig. 2-2Ic&hid. BHEBOBEICX > TRFEBERIRINICEERICELT S
W AF LFNREFICEET LB SI5~25COHBE TR WHBEOELEH N 0.5 F
ToD, BRBOBELAHRIRFEEICAICEELEVEALNS, - T,

EEBEOBREE0CHEBICBTBIEZELSON S, b, Khan (1969) F 1+

A




Table 2-6. Correlation table for disease ratings!’ to
P. teres between two and four leaf stages

in 2,230 varieties

n=2, 230 Disease ratings in two leaf stage
| A - Ul L S S
Disease 10 I 8 32 6
ratings 9 21041 697 2
in four 8 4 3F 65 385 1
leaf T 21~ 387122 6% 19
stage 6 9 46 39 36 14
D g ‘42 107 53 51
4 1 =82 98 63 86 1
3 11 193 119 67
2 2 190 156 90 1
1 59 80 42
r=0.917 (significant at the 0.1% level).

Y :From 1 (resistant) to 10 Chighly susceptible) after

Tekauz (1985).
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ZRRTERTSEENEIBERTIEAZHRELTVIDOT, EHRIEEOH
BOEEEZNSISTHRLDICEMAG20CHT#EZR - K,
—RICERIEBZZEX 3 LMD OMBNKRIBICE D, F KA A S
ZUEPZ B> THAUICRINGES LB I ERASNT VB, 2Dk, K
HEEFMITIBICBIERIEHZZDICEITCHFORZHEZED T DY
BTHD0. FMETBINPZE > THEHDIOSNLEDDOEIEHF T BB A H
BEULRD, RRBERIBIEEOZDICL>TIFEAEZRL LD - 72 (Table
2-3) o TOBEHBRELTR. WHREBH THFM I N2 HORIEEN., Wb L HIE
BENRUETHOVRELEENNZI I E, BOVICHEBRICB I AEEN2ENEE
(s EELULTRADODHEKRESICEKELTAEBA LTS D, BIREAZEZ THHM
MEDERNBRADOEANSE D RELS U oI EBRENEZ OGNS, T2, K
MATRIEHSERZDODENTENER —DEHATEAIETTLE DI, ZIPKIC
POTHERLEIPEMUZDITRBVDOT, BEXMABELITEEZ I2EBR
LELEZEZONS, WTFHRICLTH. 2EHEVIBZOBEBEICEFET IR, H
MEERIHEERICE->TZThEEEH LTV EASNS,
HEDEMIIOVWTER, —BMICEEREIEL ZCEREO KT 3215
Do Bk Cadult) DEFLEIR B - 7o T I3 FE BN D BB B 58 i 4 1k
WA DEMREEEL TR EALNSE, BEOBMEILE O THHEHMED b H
BMOBHEOM KT Z2EHANRHE TN THH (Khan and Boyd 1970, Tekauz
1986) . AEBRICBOWTHEMBOERMNUEIEBR L ELIT >N THAL 20,
BNEDL->THRBEOERNBTEOFINRE/ALED - 12,

Flho, KEODEMUBEABSREICLZIDON B TH B2, KERTIIEKD
MEEOHEBEUZMAZDICEHHATHEDGEZER Lz T, E@MMNEDIC
DNTENEILZREORMADVRZLTRFBENBY ULTEENEZ SN

Do

o BB e




MEREICE U ERZERTTAH7HIC, 2,230mBEE2H VT2 M E4EYD

w2k Lt A, WUMBHOFHMEIE 2EWDL.841I 0 LT4ELHTE
LA8EFBICIEC (t=17.3)  ERMAVELLERUH OB KRT A2 @M IED &5 i,
Table 2-6IC R ENB L KT, 2EMEA4FRICH I L2 RFBEEIMOD THITWT
(r=0.917) . mBELFEHE 4 FEH (5.20) XD b 2% (6.200) TK&L. Lard
BBTAHLHIICHREFEFRZIRUBHOBZEZLEMTH-LDOT. 2E PO LN
MWHEERELEOZAGWVWEALNDS, WHH->T. ERVAMETEA. LIMDEHOD

EENDBCTHEIBEG R 2EHNOADPYHKREICBE LTS EFT R 5,
28 BERE

Mokt LAk

ER1 @I T oy PEAOZE)

T ARG K- BUHEOFEREIIBOWTRLUAMARMMOA A L F4lmHE
EMAOEEMTEA L. 2FEMICHAEKIOOZHERE LU THEMEANICHERHEEHA
Lico 1THIRSE. 1XSfHKELTAREREZRD I, |

K2 HMERNICXZ2EH

L ER—omMBIC3 MEEMA 4G ELEEOEHHE TER L. 2 EHIC
BWHRK105, Pt860514. WRS1023% X U'WRSIS8lZ= 2 L. M8 4 B IC iR BEHg
THE U, 1H1IRE. 1X5MHKEL. 12A. BED2HABLV 4 HD 30

KO- THREZBRDVEL I,

= B
ER1IOMAAIGECRELEE D 1 X5 MK 4 LET0EEER O 2, —

HMORICRBEAE L., EBICHBETEXLORIT~20AETH - 72, K FEDOFKH

o B -




O TS BUEREE g 2-00R Ui, FRME1.3~10.0, HHFEE 0

~0.9TETEELL, WHBHOTRIIVEETHS 1 BLTI0ITEICIFE
PROICEBRZRZI/NEICBD, LEBEITS LA EFISST TR E2MEIFHIOT
E#REEITOO LML s, IS ZfNETHIE. —BRICHHEBHOMEEBALOM
EDEMEREZIZ0HI~1.0EALN B,

RiZTay PENOFHEICK > TRHEATZEIT>72EZ A (Table 2-7) \ K
#(EHM) HERZIFEETH-W, MHEHERIZSICTHET. 28KS 2
GHEELIHMIBHO Yoy MEAOBEERIZ0.I8EMD TEI - 12,

T, ER2 THHZEZI TAEKZUGBICERBLCEADORMER A 28
AT EE. MEOEHREIV—ROXRBEEAN L BWKETHEE L - 12
(Table 2-8) o pEkBZ0El9 5 E. mBEDFE KD (3.93) b D 4 8k 5
ICHXTBROD TREZVDIIH LT, BRI X GEORXHEERIL0.24E/NE D> D
T, FEEHICII2mEORWEREORHRI/NIWESLONT, B, BPXHE
BROZHEERDNPPRED >, Chid 4 BICHEFEUZZWRSI020D 5% K /1 P

WABANLI S Ed

Z %
FLIHO—EDOKBICEIT S 1 X4 ~5HEOKRMEHOFHMER VT D
vy PEAIDBRZESE130.17T~0.5TT. T DEHERZE30.4~0.8TH - 7z (Table
272, 2-4, 2-T) o BRHARZHZNOERIIFOTHEIBREARESEDI O HE
INET oy PEMOBEERIZ, Table 2-2TI30. 85, Table 2-4TiZ0. 98,
Table 2-TT10.98& VTN b H . BNUORFEHERRIBD THREELEATL L,
—hN MEEASE, EABATERAKEEFMTIGAEEEL TCTHAMO®
ERRERIT S &L Fig. 2-40 & D10, EEFERZ—RIC0.5~1. 0D EZE TR L

Ko ho, ERSFEE LTEZRAZNHSMEEEHEA LB LE XD (FH1ES. 3)

g o e
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Fig. 2-4. Mean and standard deviation of disease ratings
for 41 barley varieties.
'? :From 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).
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Table 2-7. Analysis of variance for disease ratings in
41 barley varieties to P. teres

Factor df MS F Component
of variance

Variety 40 37.84 180.19** 9.4l
Replication 3 1. 30 6.19** 0.03
Error 120 0.21 0.21

**.Significant at the 1% level.
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Table 2-8. Analysis of variance for disease ratings
of 44 barley varieties inoculated with four
P. teres isolates at three seasons

Factor df MS F'>  Component
of variance
Season(S) . 8. 30 * b
Variety(V) 43 h0L08- 1170t £ 3.98
Isolate(I) 3 1.60 : 5
S 86 1. 87 2.08** 0.24
5 > o] 6 26.69  29.65** 0.59
V x 1 129 2.56 AT G 1
8 x ¥.x 1T 958 0.90 0.90

**:Significant at the 1% level.
: Tested against corresponding interactions.
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pEERZEEZL 08, LF1TS (CFHEI. 3) TIR0.59EVWFN bFig. 2-4DHEH &

21IF—H L 7o

Table 2-8IC/R L7c B 3T DA R, BRI LAAIC LB A DOME (HEREF
WX mEXEKROKRKEFM) 30.90&E F—FKHADEBRKEZE (0.17~0.57) &b
PPREMNo T, ULDLU, 2EEKADOP TR mED WA MD TRKE (. dmHlX
B ORX BRI HB/NE D - 72D T, mFEDO KIS 3 5 88RO %
F—RICKRECTELE N, 61T, Table 2-9IC/R LcM4BmBORRBHOD
ZERFUIROMHBEMREIIZ0.607~0.934& 0 FNd 1 B/KETHETHH., B
ODHPZZZ TObmEORINERIFITNIIRBR TSI EEZ SN,

1> T A—KHOEREOMEHEL ST ZRESBEZEZH O RKEHE
KHl-> TR WRIEHT1I~2, B ZR TS8O0 RKRHUETEMMAEH

T2~3DEERNFEZEZDHRIIBELEZEZ SN S,

SRl




Table 2-9. Correlation coefficients among three seasons for
disease ratings of 44 barley varieties inoculated
with four P. teres isolates

Isolate Dec. vs. Feb. Dec. vs. Apr. Feb. vs. Apr. Mean
K105 . 786 . 801 . 903 . 839
Pt860514 A N . 934 . 859
WRS102 . 832 . 138 . 870 . 820
WRS1581 . 607 . 670 . 114 . 690

All correlation coefficients are significant at the 1% level.
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W3E KEMBEMICH TS MHEEEWEAKDBF

EMICRERIBEZEATLIRIC, WEKILV—-ZANoEL TS5 E, BH—0
THEGFICLIEPAELEALTCHOHEENRKILTSH2I M IRESL T
2, AETE. W F 5ROV HIPETER LULAZHOEKR ZMHAZO L F A

FHBICERBELT, REMEBRBRICBT AL — XD Z %Lk,

Mk LAk

1. fEElE

Table I-LICR L7 HEABIUVAFFICHEKRTHATIHHKRD ) b, & FEKNHE
B R IFIE52 Mk 23 LU 7z (Table 3-1) o HAOATHHRIZ T~ T H B A9 75 §5IR
(net#) OFMEREZ L. A FFDOS5EHKD IS 3EHKEnetB T, 2 BN
HIRDWHZIE KT 5spotBITH 572, 7. spotBDE ¥ IInetB D B #E & Wi B
DIRRDBEEL DD (Plate 7, 8) WHROEBREBF—T, UL bl I35
ECHAIHRA—FEINTULS (Smedegard-Petersen 1971) ,

2. A LFmH

M RFEBEREDBFHRITRERHRRERK. 7 A Y 7 E&%E National
small grain collection H XL ET I RBREXBR GO SHEA L 238 M - F
MROA A LFAZEFBREICH I, Table 3-2IC R L7cLHIT. ThoDA A+ L F
BERAFOIFIFAHMBIrOMOIFEONTED, AXLFORELHHFLTE
RUERBUETHIHBUEPCEBEIC DV THEREZF DL IBRIATL 5,

3. HH A4k
HRABREORFEBEFZ R L EZFEOCENMA (50x35x 10ecn) ~EFhEFN5
MEOHMEL., WACIKHR > AT ARETH2BMERL 7, 52MHKIC2HT

DRI Z#BR LT, 2EHOAALFIZE LI EEDOHIEICE - THIE L KB K

A




Table 3-1. P. teres isolates tested and their characteristics in the
pathogenic reaction on the host varieties

Place of Mean Regression®’ Component score®’
[solate Origin disease
collection rating®’ b zl z2 23

K001 Japan Hokkaido 050 1.16  0.94 5.50 a2 2.94
K005 Japan Hokkaido 4.6 1.10  0.96 1.64 -0.08 1. 04
K006 Japan  Hokkaido 4.7 1:17.  0.95 5. 40 0. 80 2. 46
K009 Japan  Hokkaido 4.8 1:25 0.48 8. 05 0. 84 % 12
K010 Japan  Hokkaido 4.3 1.08  0.95 2.02 5. 36 il
K101 Japan  Hokkaido el 1.11  0.94 1.58 (.49 =2.64
K103 Japan  Hokkaido 4.1 1.05  0.92 0. 84 5. 58 433
K105 Japan  Hokkaido 53 1.12  0.95 306 4. 35 3. 10
K106 Japan  Hokkaido 4.5 Il D98 4. 05 4 25 Bs 12
K107 Japan Hokkaido Bl 1.07 0.94 3. 15 4.74 4. 18
K108 Japan Hokkaido 921 0.98 0.94 -0.79 4. 09 2.01
K110 Japan Hokkaido 4.8 CE T ) 9508 4. 25 6. 44
K111 Japan  Hokkaido 4.5 1.17 0.94 e 87 6. 22 4. 34
K112 Japan  Hokkaido 4.6 s 12 4592 4. 54 901 4. 37
K116 Japan  Hokkaido 5.2 112 . .90 4.67 3. b8 3.61
K117 Japan  Hokkaido 4.7 1.03 0.95 0.97 4. 05 2.23
K118 Japan  Hokkaido 5.0 1.26  0.95 7. 86 6. 22 3.28
K122 Japan  Hokkaido 4.9 1.09 0.96 3. 13 0. 70 3. 75
¥RS102 Canada Saskatchewan 3.7 0.7 0.82 -8.42 (.87 =2.86
¥RS1581 Canada Alberta 5. 0.63 0.72 -11.64 a0 ~0. 99
¥RS1607 Canada Alberta 5.0 0.74 0.78 -9.64 2.74 -6.44
¥RS1566'° Canada Alberta 6. 4 0.31 0.48 -17.06  2.08  3.23
¥RS857'’ Canada Saskatchewan 3.9 -0.15 -0.21 -28.93 -0.93 7.70
FK002 Japan  Fukuoka 4.6 1.10  0.93 3.5 ~1.86 =3.84
KGOO01 Japan Kagoshima 5.2 1.10 0.88 0.77 h. 18 ~11.45
KG003 Japan  Kagoshima 4.1 LoD 078 <450 13.75 +:8.52
KG004 Japan  Kagoshima 4.0 L05 0:.84 =2.53 -12.86 ~7.22
KG005 Japan  Kagoshima 4.9 0.95 0.84 -0.56 6.40 -6.62
KG006 Japan Kagoshima 57 1.16  0.96 4.92 —-4.80 ~=1.8b
KGOO7 Japan Kagoshima 4.9 0.76 0.78 -7.29 -9.60 3. 20
KG009 Japan Kagoshima 5.0 0.85 0.84 -4.95 -7.43 3. 66
KGO11 Japan  Kagoshima 4.5 1.18 0.96 562 =acdl o #0006
KG012 Japan  Kagoshima 4.2 1.17  0.94 5.07 -2.45 -2.98
KGO13 Japan  Kagoshima 4.0 081 0.93 ~1.44 -4 42 0.56
KG022 Japan Kagoshima 4.9 1.13  0.96 4.40 -4.13 -0.37
KG023 Japan Kagoshima 4.7 -1t 391 2,99 =781 ~2.08
KG025 Japan Kagoshima 4.4 .00 0.94 -0.96 2. 05 2.16

Sl




Table 3-1. (continued)

Place of Mean Regression®’ Component score®’
[solate Origin disease

collection rating®’ b z1 72 23
SA001 Japan  Saga 4.5 A9 1.98 boGB' 4G " <1, 18
SA002 Japan  Saga 4.8 4 T . 4. 82" 6.5 =430
SA003 Japan  Saga 3.8 088 0,69 =0.92' +5.58 =4 08
Pt860514 Japan Ibaragi 8. 1.21  0.94 7.48 -5.68 -0.70
TT002 Japan Tottori 4.2 letas. M hd 4.03 -2.28 -0.09
TT003 Japan Tottori 3.4 0.94. . 0.92 . =2.30.. =2.09 0. 70
TT004 Japan Tottori 3.6 1.06 0.93 U-dbae 6. 8Tea 1. 16
TTO11 Japan Tottori 59 0.97.  0.92. -0.12 =6.91 . =1.97
TT012 Japan Tottori 4.6 008600 B G0 b Dl =1, 40 3. 94
TT014 Japan Tottori 3.8 0840, 0L 91y 1458 ~3.65 0.02
TT015 Japan Tottori 3.8 1. 08« 0.98 Lalber 220024 28,31
TT021 Japan Tottori . 1.04 0.89 G. 1780 =151 =405
TT023 Japan Tottori 3.8 1. 120, .95 2840 =8BT8 8. 12
TT024 Japan Tottori 2.6 UG la g 05 8 =897 =4, 07 0.04
TT025 Japan Tottori 4.2 096000810 <5.6911 =1.40 532

1)

2)

:Spot-type isolates.
:From 1 (resistant) to 10 (highly susceptible)
% :After Finlay and Wilkinson (1963).

47.PCA by AMMI model.

M BT

after Tekauz (1985).




Table 3-2. Origin and characteristics of barley varieties

Accession Covered Row Mean Regresssion?®’ Component score®’
no. Or Origin (4) or disease

var. name naked(n) type rating® b z1 72 z3
0uJ049 Japan : 6 1.9 0.74 0.39 12.74 -1.02 -6.24
0UJ068 Japan 1 6 2.9 1.10  0.60 3.08 =8.25 ~4.97
0UJ097 Taiwan - 6 3.9 1.05 0.66 0.72. -4.76 3.68
0UJ 132 Japan 1 6 1. 8 0.81 0.58 Lgd, 08 =1 8
0UJ 224 Japan n 6 B 2 Ol 48 =T =201l 6. 88
0uJ603 Japan 4 6 6. 2 .94 Q.70 =5.88  16.57 _+-2.15
0UJ 734 Japan : 6 2.6 0.95 0.55 9.85 -0.68 -5.24
0uJ799 Japan $ 6 3. 4 0.88 0.47 1260 =660 =178
0UJ804 Japan 1 6 2.0 1.16  0.62 4. 49 =352 =3.41
0UJ 829 Japan § 2 6.6 L 02 +,0: 50 o =665, »=8.99 L
Aominori Japan + 2 8.5 .16 0.3% ~-11.63 1.2 *~.0)
Hokuiku 17 Japan 1 2 9.1 0.54 0.3T7T -=8.47 1.63 0.95
OUKO16 Korea 1 6 2.8 0.80 0.59 4.58 ~2.38 2.65
0UK043 Korea n 6 4.8 0.96 0.49 -3.26 -3.46 0.59
0UK046 Korea n 6 3.0 0.94 0.58 7.94 +~2.68 0.28
OUK114 Korea | 6 2.8 1.19 0. 49 8.17 6.90 -7.24
0UK121 Korea | 6 4.4 1.11 0.67 -0.26 '-3.63 -0.33
OUKTL7 Korea 4 § 5.0 §0F 0:53 0152 168 24714 3. 30
0UC323 China ¢ 6 3.0 0.65 0.4l 928 =h.26 4.33
0UC357 China ¥ 6 3.6 0.95 0.64 0085 ~4.34 0.18
0UC613 China 1 2 4.5 1.29  0.56 0.23 14.46 1. 88
0UC649 China 1 2 8.6 Oud: L0458 =824 A=1000 s 08
0UN026 Nepal ¥ 6 7.6 0.43 0.21 -10.34 -71.71 T..15
OUN339 Nepal 1 6 5.8 ot URRRET | Rl s B 7 I R 1. 28
OUN352 Nepal t 6 1.9 0.43 0.26 11.40 1.64 -2.79
OUN358 Nepal n 6 1.6 0.80 0.49 9. 35 0:98 1 =520
0UI085 India n 6 6. 1 .57 .58 -13.70 4.23 -9.45
0UI319 Afgh. . 6 3.9 0.86 0.48 5.00 -2.03 “-5.48
0UI424 India - 6 3.7 1,81 40.39 12.59 18.05 16.28
0UIT55 Afgh. 1 6 5.4 1. 28 0,91 =14, 75 2,69 -2.99
0UT615 Turkey 1 2 B 1.42  0.60 -10.70 1.88 -6.063
0UB061 Egypt . 6 2.0 0.91 0.58 2.54 0.69 -0.07
00U158 Czech. ¢ 2 4.5 1.00 0.54 0.01 4,82 3. 07
0uU689 U.K. t 2 Tl 1.45 "~ 0.82 -10.93 9.78" -2.38
CI2750 Unknown 1 6 5.2 0.8%9 0.50 ~3:.68 < ~4.23 4. 65
CI14373 Unknown ¥ 6 4.9 1.39 0.64 -4.26 .-4.34 3. 33
CI4797 China - 6 5.4 A8 L0488 - =529 =8 03 4.79
CI9819 Ethiopia 4 2 1.9 0.71 0.59 4.85 -0.056 -1.23

l?:From 1 (resistant) to 10 Chighly susceptible) after
“ :After Finlay and Wilkinson (1963).
' :PCA by AMMI model.

w hb 3

Tekauz (1985).




DAETFABEAL, IR1BToRBE Ui, BHBEHNACOHN T REETH K

L. 92 BEBIC Tekauz (1985) oWBEHBEHICL - T1 (EHKHE) 510 (&
pamtE) OO0 CERNEZHEL, SEEKOFEEZREMBEOEIIHEE LUk,
4. BEHH
£HEFEARBZREDTLEBIERLEICIDSHE M LI, mEXBEKDORZA
ERZIOIKHUSBEIT T S7cHiIc, REFEMHED mHEX HHKORZEAEMITINIC
SWTHE 4 (Finlay and Wilkinson 1963) 7L & TNiC additive main ef-
fects and multiplicative interaction model (LI FAMMI®E F )L L B&EFR. Crossa

1990, Snijders and Eeuwijk 1991) ## A UTKXABERHZ2E Lz,

1. MBI HEOEREFHSHT
KEWHROIBmMEITH T LHWMIEHDOFHMEIT2.6~6. AOERIFEEZRL

(Table 3-1) » FHMEOHERIKRKE W (HEADOK LML) WHRIEI A F S THRILL
7Z¥RS1566 T, m/NOEKRIIEMBTER LU TI024TH > 7o TD 2 LR
MO ERZR L. COhEBRSETFHEORBMIZS. 4~5.3&. MEBHIE 2 UA
DEEICHE - 72, Table 3-3D B AMEICLSE. BHROEHRIT 1 %KEET
ABRTHol, MEXHBKOREFAEZR—ZARX L THEEZRAAICLELEADORK
NEEZE (1 %Kk¥E) Z#EST S E0.66&70 57D T, WRSI5667% & TFIZTT0240D
WENDEMOBEHKDO TN S bEBICERL S, /. HBMMBNICAHS &Ll
DHHDFEE (4.2~5.3. F154.8) P PHEL. EMBOHE#%k (2.6~4.2. F
B3.8) BOoRENEE R 5t (Table 3-1),

Table 3-2Ic R a ek H T, BAA L FRFEONEKIZHN T 55K BIF# O F
BRI 6~0. 1L /RO LR (10) 530 TR (1) BLETERUER

ERLU. SEAFIKBOTLREO I BRIBKETHETH - 7= (Table

o 3




Table 3-3. Analysis of variance for isolates, varieties,
and interactions partitioned by regressions and
principal components

Factor df SS MS
Isolate 5l L5375 VR L
Variety 37 15,584.8 47 b oty

Isolate X Variety 1,887 4,396.3 (100%)  2.33**

Regression (isolate) 51 941.5 (21%) 18.46**
Deviation from 1,836  3,454.8 (79%) 1. 88
regression

Regression (variety) 387 138.9 (3%) L g

Deviation from 1,850 4,257.4 (97%) 2. 30
regression
Component 1 87 1,138.7 (26%) 13.09**
2 85 704.5 (16%) 8.29"*
3 83 432.0 (10%) B 20"
4 81 290.4 (7%) 8. 597,
5 79 237.4 (5%) 3.00"*
6 7 205.8 (5%) 200"
T 75 171.0  (4%) 2287~
Residual 1, 320 275.0 (27%) 0.21
Error 19061 042674 1.65

**:Significant at the 1% level.
D :Tested against isolate X variety interaction.
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3-9) o . FHRHERONS L ERBEOBKL) 5 (2.0 F) OR Y%

B IUVRBERIEIELThH-7cW. RE0HAE (8.0l L) Bt —4& K
EZBREIN TV

—F mEXEEKDORZE/EH (2.33) B1%BKETEBETH-TbDD, #EE
AE D1 4HEELBNE D - T2,

2. WEmAIICE D mHBE X EHERRKEER OB

EmBEOFEHEMEY () T2 ok (V) OBIFHZEED KNI
Lo THEHKRDRICDIBI =M L. £/, DFEOEAHZ~MHERKTEL L
(Table 3-1) o mBE XHHKOXREEAZSE LU CHBKOBBO A E=EH L&
A OFBOGHEEBEmNMISDEER S FICEESBICHBELTHEBITAX L.
O DFHEDPHEND S5 ic (Table 3-3) o XHAEM D 4 HIT &5 5 @G0
THOEEEF2]1% T, KEFHOZEDHNLS D 1 BXEHKOBIRFIZE > THW T
&7

PR RO BERIC L AEREIT-0.15~1.26 D TKEZH -7 (Table 3-1) ,
El R D /NS OB BRI A F S ICH KT BspotB D WRSE57 (-0.15) . WRS1566
(0.31) < netZ D WRS102 (0.74) . WRS1581 (0.63) . WRSI607 (0.74) . BWE
IZHk 9 % TT024 (0.64) . TT025 (0.76) B X O ER B EICHKT BKC007
(0.76) THH. ZTOMDERIZH T B EIRIFEHIZ0.85~1. 26 TN ICER L
Ko oy HRFBEONIOCHERICH T ZHBERHEZ—BICPPNILL, 25
DHKRICE TR AFEXEKOREMFANDPPREVEALNS, N, BRE
RTIEM L 72KG003. KGO043 & FKGO05TId. MARKIZL (METH-bDD
MBERHAPPNE L, WCOPDREICH L THRHIRIET S 2 & NRE X
k.,

Fig. -1i R a7 kI KEREROS S DERTEIEN S, 2L OEHKOD

MR RHEICEMU LTS EB5N, BRIAKELEARTEE b D
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(o)

Disease rating (Y)
(9]

¥

Fig. 3-1.

s
=
WRS1566 b /S WRS102
- ‘ .
= TTO024
Y
- WRS857
1 ] 1 1 1 i | ]
ARG AW AL MBIRITHT I 1T W
2 3 4 5 6 7 8 9
Mean disease rating®’ of variety (X)
Regression lines of disease ratings on mean ratings of

variety (X) for 52 P. teres isolates (Y).

The symbols on the abscissa are mean disease ratings

of varieties.

Y :From 1 (resistant) to 10 (highly susceptible)
after Tekauz (1985).
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n o lco FFICspotB DB #k (WRS1566% L UFWRS857) @ % SR (3 net % o @ ¥k D

REHEE B ONITEL D, WRSIS66IE@Z OMmBITH L THWFEEREEZ R L.
FRS85TiEnet MO M L BI L LAMHK TEHEMRZ R Ui, & . TT024i3 b
BHHEDBREANE S, BRBE O SNMIT/NI D - 72,

AEOO o ZmMEICEMA U TEMmBEOBEKICK T 5 K60 555 2% [0 17 1% %
TELU. BROEEHZHBMRE TR LU (Table 3-2) . & 5% o [E 743 52
0.43~1. LWL VEREZT LicbD D, MBEKREKIEZ0.21~0.70 (F150.53) &
BHZDHLCBROMBEI D /hE, DRFHOBEHEEIPPENEASO N, &

fo. mEXEROXBEERZ4E LT, RBORKOIHRERE B Lics 2 A, ;

]
Pz

EABICHLTHBETHEHDD, KAEFADI %2 EHEHBITTELH - 1,

E RO S K& D - 72 FBFEIZ0UI603 (1.94) T, RWTOUI08S (1.57) .
0UU689 (1.45) 3 L TFOUT615 (1.42) HEMAXL. THho5DFHEOHEBEFHEEIE L
INLAEBTH -7 (Table 3-2) . MMBFEOBFEE /N0 - 72 i FEIZOUNOTS
(0.43) % K TFOUN352 (0.43) T, EBLH6 bR NN—NVOSMOFRLZHTETH D .
INOSDOmETRHBRHEIEBE T -Tc, £, MBHEHEHBEXOB D
MEREIE0.6TEFET. MBREO/NZ A ZFED HBGRE O /NX T 51 H
BH 6T,

Fig. 32 RSN LI K HEORNUBERIIEIE T, LrbBEHKOTY
HOXRBHWNX S EROEEMESED > 72D Ty BERMTIC L B K5O K
BOERIWS TR T2,

3. ERSANICK B ah M X B HAE O BT

mfE X EHHROREERTIICAMIEF VIS 2 ERAMTAER LT 5HEX
HROXHEREA 2K ERAO M (BAEME) 128 L (Table 3-3) o % EMK45
DABBEESBITHBE L TETERIEITHEBRAE L DT, HEEH

UM 1 B8 ERALUTEEEDTHEEE Lk, SERDOSEHNZEMEHO

s




Fig. 3-2.

10

Disease rating (Y)

Mean disease rating®’ of isolate (X)

Regression lines of disease ratings on mean ratings

of isolate (X) for 38 barley varieties (Y).

The symbols on the abscissa are mean disease ratings

of isolates.

P :From 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).
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pichvsEE (FE5ER) B, B1 KD (26% . 52 LS (16%) B L

w3 xS (10%) ETTHHFOEZEHD, RODOERFOEHA I TN & 10%KG
EIhNE otz Table -IICEEHMDORATAEEIERLE TR LI, EERSOD
EUREZWUHEICTLSAILDIC, HRKROFEBREH B I OCMBREKEETRSDORaT
MoMBEREEZFELICEI A, B1 £KH (z1) ERFBHEHOMIZIZ0. 980D
HDTERVWIEDHEIRED o, MERBIFEBRFZFTHEIENRENI, L L.
ZOMDERDICH T, FEZHBBEBKREED SNhZdh - kc(Table 3-4),
EERAPDORIT ZHWHHKM TLEKT 5 & (Table 3-1) . H1 EHAITHT TR
spotB D 2 HHKDEN MDD TRKELHDMERL. ROTHF S HAEDnetH D 3
Bk, SOICBEUEARDTT024L£ TT025. BER B E ik DKG003. KGO0TH L O
KGO09F RO KEZXMEL D, TOMMEBEIRBEHO K/NEBD THMUL T 1,
B2ERBDICHEOTRILBERSLNICAFFOERBA A LFDOSERM U EHKD
AATNEDEZRLU. KMOKEA A LFICHRTIHEBKTIZAE L 5 HH\ 2
BHOLNT, LU, FMOKBAA LFHROFEKD I L, EREED —HOD
HARTORaAT7RBIEDQMEER L. TD P THKC003FH & NKGO04 D 1l 14 45 1 1 Kk
EMole, BIERADZAATIRBOTIRERERMSHE L K001, KC003.
KGO04% L MKGOO5D 4 Bk WWADEZEZ R L. A+ S ICHET ZnetBD SEEHETH
ROBER U, i ECMERTIEKOBEALEREDEER Ui, %72,
AMCHkTI2HBRBEOMATT OO LEADEEFTTLODOTHE D - 720
PEALU2MBIRE L TR EES ERPIC Lo TRELSSBITHBE TS -
(Fig. 3-3) o ABICdspotHO 2 BBV G Eh, REURIEZFRT I/ NV—T%
B U7, BEEICIZAFFICHRT SnetBO 3SEENSG TN, CRICIZEREE
SHEET DK AEF MBS CER U4 E/RNRGE NI, /o, DRICEEREED
HHEBS L UBMED 2 BB A BBAE TN, ERICZIbiEE (18EH) -

FER (1) . BHE (9) . BEE (1) . £HE (3) . BERBE (7) 0

o B2 o




Table 3-4. Correlation coefficients among mean disease

ratings, regressions (b) and component scores
of the isolates

Factor b z1 z2 Z3 z4 ZhH z6 Al
Mean oL RN b GRS NI (o A | R L T TN
b .98** .06 -.13 .09 -.08 A2 - 04

**.Significant at the 1% level.
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Fig. 3-3. Classification of P. teres isolates
on z1 and z3 axes of PCA.
Origin of isolates:
A;Canadian spot type, B;Canada,

C;Kinpo(paddy), Kagoshima,
D:Kagoshima and Tottori, E;Others
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Sy TE NI,

iz, BPHERICIC K - TEZSHT 5 7DIic. RO E KD 5 % 5 FE X
X EERAOEETIICER Uc, REERTIOWHE £, 48 Ui EKDOD
AR OPICZEDRBEHERIEICHKDO EKD TR UM (Table 3-3) ER—Td
%, Table 3-2IC /" L7c & HIT. EmBICBIIAHE 1 FkASD X a7 I3 E &1 745
fidkn L. €OEIZ00J049F% K VNOUI424ETCIEDO K& A /- L. OULT5568 & OF
OUI085% TRDKE WA R Ui, # 2 M4 TIZ0U1424, 0UJ6033 Kk X 0OUCH1S
ERFRMICEDORERMMER LD, ZOMOFEO X 37 3 #EENTH - 72,
B3 ERMITE O TIBOUIM24NFFERMITAKZLEDHEZ R L. OUI085IZ AD K &
BiEZR U7,

mEDH IR O FEMAZ S N ICHmRHEFETERIOMBREEFE LI E
IAH, MUBHOFHEEE L FXRSOMICEEVADOHE (-0.86) W& DS K
lc(Table 3-5), 7, MBMBEHEFE2 ERIMICEFEBLEDOHBKE (0.56) H&
Hoh, HICHEBEKEEL EXRSLOBMICHEELAOHE (-0.33) BAHLHH
OT, GHOBKHHURIGSOEH EE 2 TRSFEEI B, Bl ERKIP 2D
DEDLYDH B ENRINT,

Fig. 3-4ITR3 B 1 FRAEHE3EFRAORATICL 2 MEORH %2R Lk,
OUT424i3fhoD B LM S W EBBRIGZER L. £ Db & 738 %5 0912 5%
UTOUI424 0D 5 #8112 OUTO85 8 AL L Tl te, HE - T OUI424 & 0UI0853 B #k IC
HEBRIERNE DRI > THNBE I ENbME, 0U1424L001085i33i1C 1~ Ko
mETH L0, WHERIEE - EHTNEREHERIERB TH 3018 LT, %#F
BRYE - BHOREHN CTHBICHELZRIZLTWVS, 22T, 2Hho60 2 BRI
MEBRISICE » THEMAESBELTA B L, Fig. 3-5IK7T & 5 I M RA528 4%
BH GBI NS BHENICL > TH LM 2BICA M0, 0UI4241T 5T 3 9% B H

WD) — F iz i3, spotB D 2 @itk HF SV HEDOnetBO S EH B LOERE

~ 56 —




Table 3-5. Correlation coefficients among mean disease ratings,
regressions (b) and component scores for the varieties

Factor b z1 72 z3 z4 A 76 zT

Mean S18 5B 07 B el 4B .04 -.08
b e L e R 20 . = 2D .24

** *:Significant at the 1% and 5% levels, respectively.
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Fig. 3-4. Scatter diagram of barley varieties
on z1 and z3 of PCA.
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2 3 4 5 6 7 8 9 10
Disease rating!’ for 0UI424

Scatter diagram for disease ratings of

P. teres isolates for 0UI424 and OUIO085.

Origin of isolates: A ;Canadian spot-type,

A\ ;Canadian net-type, O;Kinpo(paddy), Kagoshima,

® :Others

D .From 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).
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B4EITOKEREFEENSEM UL 4BKIEEN. TOMOEKIE T T

OULOBSIZ XN T AW I D HFNED - 72,

E R -

V- ZDAMERBENIIRICTAmBEEEOMEENHLA0ENTHHIXNS
Dy V—ADPBRHETEED0EIDRBBA LM BORFOD>EEBEOKRE ZITHhH
s TW5h, AEBRICHOIEREZMURBOEKICE., BEDLIVETHEBEIOIA LGNS
FRMBOrORMUCEKREAF S TERUCEKDIEEN TS, T, A A
A¥FRmAERHATOIXIIELHMHEIOGMDFELO N, ChF TITHEILTL
AEMUBIEFEZAETAmELEETN TS DT (Khan and Boyd 1970. Bock-
elman et al. 1977, Davis et al. 1990) . MEHREZREIBD TRKELEATE
A
Table 3-3D WA ERICTREINILHIC, BB FITHED ERRITE K
RICEIDARBT. FERICAVKEAKBZ O ICRER., REEALCEREZGATH
RIEDREDONI, —FH. MEXEHKORBEFEFHEIEE T cbDOD, #EE
EHBT B ERHITL 4245, SEURAS TRO.21MEE /N X, Rk UcE %k
PLUOMBEOHBICI IR VB REDO MLOBERI NI WEBL SN B,

RIZ. [EJE4 47 (Finlay and Wilkinson 1963) 72 & CXICAMMIE F LI & % E %
55347 (Crossa 1990) Z#M LT, MEXEHROKXEEMN % FHMICHIT L, %
DRiR. EHEOHRMBPMOFHMII N T IEEKOBRBEREFEHOE 1 =
BADZa7OMOMBRED TE (r=0.98)  MEICFTEKICH > Ty &K
LFROZRD ) bORKDERBSEEKOBEITH T 2R BEURICDOHTE TH
SIENDM o7 (Table 3-4) , /o, H1EFEAHLERBOERBILOE VA
DB (r=-0.86) MA@ S5h7cd T (Table 3-5) . Bk DK BEHKIED %553

mEOEPI Mt E BB R L TR ELONS, X5, 20 1 /KA E0UI

- 60 -




U TARBRAEIT L > THRB SIS NEES ERIPITE > THEBKIT 5 BEIZH

sah e (Fig. 330

CHhOoDHKRBORBEHDOERZWHEICT A DI, BRI LM O HEB%
$AxFHE LU TTable 3-6iIC/"x L, COBA. HEOMBEBRHELBHNOHBZEE L
DHNITNEHBICBHREEO MRS Z EB 00, MENE LIFNITBERIC
WEEDOFLIZMNEA LN S, Table -6 S S50 & 51T, spot® (ABE)
D2HHRMDOMBEREIZ0.09EBDT/IHE L. T HIZWRSSSTD 7 B 1 WV 4 £ T &
STl EIRES (Fig. 3-1) o 61T, ABEINUNDnetBI D 4 B & D %
HEOINB/NEID 7D T, spotBOEK Enet DO EMOHKEMEIZW S s &
5 EA50N %, Tekauz and Buchannon (1977) 2 ki AH + 4 THE L fzspot
WORKDWIRYE InetHOEMDOIFIEEE £ 35, £ 72, Karki and Sharp
(1986) (FspotBDEHAN TOREFEHEHDOMMLEZWME L TH D, XERIZEIT 3
SpotBI DR DRI S ilnetB X R D, X5 iTspotB DB #FE DK
RESZT LR > T,

ABRZBR et O FHEBENOHBFRH I —BICE <. FICEREE £ iEET O
KEREMBICHEK TS CRE (r=0.78~0.93. FH0.87) . BLEZTOMBHOD
HEDKHKPEE N ER (r=0.72~0.97. F#H0.88) T 3 HHNDE KO
REGNEDH—~THotco TS DnetBHOBEMTHIBRIZHRDOEHED &
CRCHELIOMEIBELE . TOFHEKEE L TOUI424& 00108512 xt3 2 9 4 |
EOABTEUL T B ENEALONS (Fig. 3-5) o £/, DBEEROM
DHBFEE (F40.74) IDEEAN CFH0.73) LIFIZRA%20T. DEEEBE
VTN =T EMRT B EHT I, MEHREHZOUI424E 001085 34 3 I I 48
A—TH ot &0 s bHEENEHLTOEEASNS (Fig. 3-5) o #o T
BOEHOMBIERERICHETECHORIED SN RI T, 20 Mo 4385

DIRRIES s — T H 5o YL L 4 WEWT 0D /K [ 36 1F [ 38 THEIR & 7z C 7

e s




Table 3-6. Correlation coefficients of disease ratings within and between
isolate groups

[solate No. of

group isolates A B C D E
A 2+ .08 = 1o~ 44( 14) - 18~ 556G 1T) . 25~ 49(. 12) =. 82~ 54¢. 12)
B 3 .79~.83(.82) .68~.80(.75) .47~.76(.62) .57~.81(.70)
C 3 .18~.93(. 87) .49~.69(.58) .58~.86(.77)
D 4 + 59~,92(.78)  .58~.86( T4
E 40 12~ 9T 88)

Bold characters indicate coefficients within isolate groups.
Origin of isolates in each isolate group: cf. Fig. 3-3.
Figures in parentheses indicate mean of coefficients.




oEkiE. AETROEELUCEG TR EINZD#HEH S I EMHOEK &M EK

WREELZDOT. CHOBRKRL ST HEROZRIHKMREIC. BEAOD# B
JOEHOPITELZDOMS LI,

HPEOZHOBEKORERIHEICHMU LT SEAE LT, filEkDIZ
EAED R LFICHEKRTAIENDITFOo NS, BBED &4+ LFDIZ
EAERHBURE. RADSEALLDBEOE -V A LFE2BHME L TEHRX
NTaDT, BEHNERIBO THRS, ThICHFETIHREHROKEHROZE R
bR EZEZAONDS, BB, FEBROMHBEKETAROW S NI bDIE I ~<xTZ
(FFLFNSOHEMINTV S,

CDEHIIT AERTRAEIN B XEHKORHWICEELRLEERIZ. 4
HOEKOPL VB mBEORERIGICEBZEAONS, TI T, FOFHBD 2 IZ
mEPFRLERISZ L TOEDO0EHENDBICHDIT, FEDODHEHKD A HES
BT RBAH Uik R %2 Table 3-TICR Lk, ¥XTOHEHMKEGBEOMLS Y TE
HUCBH DS E. spotBOEH. U424 A0 ZDHHE A2 B 123 DD
GEHRBTSLE. MEXEROREFEROAHZOTNOBELS D L. 001424
BOLICSpotHER VL ERBICRBEBUENBOONE N>, Ty ZOKH
fERIC I3 spot D bk EOUI44D R AR IENKECBHE Lt Tx 3,

REMBIFICHB T BV — 2363 A —R 5 Y 7 OE# (Khan and Boyd
1969b) | #hh ik 0 Bk (Harrabi 1990) XA Y 7 AWV ZT OE (St-
effenson and Webster 1992) K DWW TH WM EF MNH b . EWH M5 EO RIFAL
(Tekauz and Buchannon 1977) 303 BEORKKICL 3 E O EEDE LI >
CTHHEIN TS (Khan 1982) o —H. BB B 2 XREO RN ZBE
@t:é&f&f:%ﬁﬁA¥Km%ﬂfD5ﬁ\%@—@&Lfﬁﬁgmﬁ%
TAHDHEU LY — T, AZA A LFIEH L THENOBOENME LT

CIENEZONB, T, AETROUEICE O TidspotB O EEIZ & 2 4=

I




Table 3-7. Analysis of variance for varieties, isolates and their interactions
without 0UI424 and/or spot-type isolates

Original vars. Without Without Without 0UI424
and isolates 001424 spot-type and spot-type
Factor
df MS df MS df NS df MS

Variety(V) 37
[solate(I) 51
¥ X1 1, 887
Error 1,976

491, 21%*% 36 431 03" 47
30.15**" 51 29.08**" 49
2.33** 1,836 /A [ A o
1,69 1,924 1. 66 1,900

435.86%* B 445.38*"Y
25.20%*1 49 24.38**V
1.99*% 1,764 1.82"¢
1.65 1,850 1. 66

**.Significant at the 1% level.
D .Tested against variety X isolate interaction.




FHEINTOVROY, FHEOETELAALFOEM TIspotBOKEFED KA

2L A5NBDT (Tekauz and Mills 1974. Khan and Tekauz 1982. Bock-
elman and Sharp 1983) . FEMicFHmEHOMEIZHIE L cENHEZEIRED

FMNLEICZEEZELZONDS,




AT WUk D o EER E R

I KRFBBEREDFFER R RERKREMRE Hordeun J& O B £ F#3005%
H. HMANICOGBEERRTOT7OLXALFZ2EBIULHETS5,0005 F 0 O FHan M
FLUOHBEHFOESRA A ICHITIRNERETFRRMNINETE, AXLFOREN
BIZBEBEA2FT 5, FETRUYEFREEICEI->-TI NS OM KO KL %M L.

BRI BIZERZBREL 2,

el Wbk L O R T ik

AETHA LUICEKEZTable 4-1ITR L, T 6D 9 BKI0SIGdbigE D FiEA
ALFITHE LU, PL860SI4B R MOKBA A LFICHEK LTS, £ 72, WRS102
O ICYRSISBLIE A F /MBI HEEOFER/RA A LFICHEKRL T S,

AEIXBI2ERABEIFICEROBTORIIRDFEILE o, HEE AN
FEWM (50x35x 10cm) ICAALF40mME. SO MAEEEEREE L TILHELT
T (55) ElFLEXD (PPFH) Fl0EEK=HEBEL, WWCOHTIAETHKL
oo BEBEODAEFRIE LI EOREBIRICK > THIE Lic, BMETISONLHEH
D5~ IMEICEALIICREZHAEL. BEHE L Tlveen-202 LV &N X 724
HFBERZ 2ENOMYEICHEBZERER L. H20°C, HMBEISH L Lo =
IC2HMEOWE. 20CHBOA I AETER LU TCHEEZ 2 BHEICKREEZ
Tekauz (1985) IZKkBmEMfEH D1 (EinHk) ~10 (HEREBE) OI0BRIC

& b FEA L7z,

B1E OEHAEBIIBISENHE

M B XU HE

e Bl




Table 4-1.

Origin of P. teres isolates tested

Name of Country Place of Host
isolates collection

K105 Japan Abashiri spring barley
Pt860514 Japan Ibaragi winter barley
WRS102 Canada Saskatchewan spring barley
WRS1581 Canada Alberta spring barley




281 Hordeum B1TH O KLt

H. spontaneum UN DA A LFEZFAERITHISORHK (Table 4-2) ZH .
K105 & WRS1020D 2 itk 2 HE L CHEAI L ICHEMIBEHEZHRAE L. 5 HEDOFEK
HEEICLDEZHOBMEEZFM LU, T, AIRTHMOMER TS L LEE
DFBIEEHIT 0 & Ui,

928 2 H. spontaneum D LY

Ml KFEBREYHFEFRRTREZRKREBR KRG TS H. spontaneum 175
FHMEFMEOEERZEEIVEAREZEHAICHAE L, Table 4-1ICR 9 4 Bk Z T
Lco 1HICHARARKREFERE2 BT OEHERL. FRHEOEPEERL0

EEDHRBIREDOFBMEICE DAL,

ks R

Sk 1 Hordeum J& 1TFE D K H1 ¥

Table 4-2IC 2 WHRICH T A TN T NDOHEOKFHMBHE O FAHMELZ L T ITKERIFZE
AUTco L 2EHRBEBRBATORICEELLD. FHRICEK > TEHHHO K
RTEROEEKOFE LU, L, ChoDHAEBICKE I A2 HEPOEZI T
CINEL, RHROEEIHERBLE,->/cOT, WIBRTHEBH (FHO0) HEX
NIEBAETOHKEFEOMICTHAMELIEOEHH LTI ONE I NIZERMTH
212,

BRBICHT A HEBEREIIKI0CH LT O ~2.5, ¥RSI02i1CH LT O ~2.8&%
REN/NEC, BEALDRBKBERKE LA ON, E7c. H geniculatum T
M AOEKICH U THBEH O ZRTREN20RK T 5 RFHAFML L. DI bt
NXT P. teres DHFELEBHDBEOZHELZ D - 12,

Sk 2 H. spontaneum O KLt

HHABEKICHTHITHRFEORMIBHE D 77 2Fig. 4-LIKR Lic, WTFHhOH

- 68 -




Table 4-2. Disease rating'’ of Hordeum species to two P. teres

isolates
No. of K105 WRS102
Species

strains Mean Range Mean Range
H. arizonicum 1 0 0.8
H. brachyantherum 1 1.0 1.0
H. bulbosum 33 .1 0 ~1.6 1.5 0.8~2.8
H. euclaston 1 0.6 0.6
H. geniculatum 20 0.3 0 =13 0.4 § =13
H. glaucum 29 1.1 0.2=+1.8" 1.1 1.0~2:%
H. gussoneanum 2 0.8 0 =06 13 lZ~1.4
H. Jjubatum 1 0.5 0.8
H. leporinum 25 .1 0.7~1.5 L1 0.7=249
H. marinum T 0.9 0.2~1L.8 L§ 1.3~2.8
H. maritinum 1 0.2 1.0
H. morinum 1 0.6 1.3
H. murinum 22 1.0 0 ~2.% 1.2 1.0=~l6
H. pussilum 1 bt 0.6
H. stebbinsii 1 0.8 1.0
H. turkestanicum 1 0.3 0.6
H. violaceum 3 0.7 0.2~0.8 1.0 1.0

Y .From 0 (no visible symptom) to 10 (Highly susceptible)
after Tekauz (1985).
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Disease rating®’

Fig. 4-1. Variation of disease rating in 175 H. spontaneum
strains to four P. teres isolates.
D .From 1 (resistant) to 10 C(highly susceptible)
after Tekauz (1985).
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BicbBOTORBAEHOE - 7R3 1 F @2 TERAKEMTH D, FLALZOHR

ZHERENREEAONK, —F. DIFOTEHIPEPNETNTNOEKITH U THMR
WA RTRENEEL. TOHIBWRSI2ZHEBLUIBHEITEZ D - I,
EHEMOREREDO MM AHER TS0, MEMBEHOBEKHMERKREEEH L
722 A (Table 4-3) . WEFN S 1 %KETHEELLD, 4HEKOMITKE IR
FEHOMMEIE A LNTT N o 720, EHROREMAE—E A O HEBEFRE (0.862&
0.772) ICH~XTEEMO MBS (0.680~0.762) IPPE. ZEM TIEH AR
HEREDVMME LT OB THEENRTEINIC, HE. 4B KD D BYRS1023 7K
HisH O BREHIE . H spontaneum I T BHIE NP RENES LT
(Table 4-4) o

WP PED MBI ZE R Z A 5 Ic IS & 5% H D £ IR 5112 9 B 2D 39 fE %=
% H L CTable 4-4i1C7RF Uico RHEHOML D VHIB b &H - 70 D TR E NIk
B TcERoN, R4ERIIN T2 FHARMBELTL T~5. 00 KREBTER
BEHOLN, BERAEBREIMBBICI> THMEL TV AHERTEINIL, THEDDL,
WY V7 —HOFRFEE—BICEAETH oA Eoy 2D RKOEIUHE L5 D
= 1o

RIZ. WTENDOEKRICK - THRERH S U LORBZ KT R xTable 4-51C
Tl ABMOLTICHUTS. U LORHMEBEHEZTRTL4RZRDOI B, 3 F#HI
Eoy aICHE LR, Tz, WRSI02ICH LTE5. U ET, O WT D EEKIC
SHUT2 U FTORMBEATTRRISRFTHEFLELLN, TDOHLT7THRHKEIAZ
JicHmELTED. RSI2ZICH UTHENICEREOH - mENA S 7ICRET

5 NG D L N T,

z B

BABIARRBICPOVTEVHRFERELORELOBEZETHE Y. B

o =




Table 4-3. Correlation coefficients for
disease ratings of 175 A.
spontaneum strains to four
P. teres isolates

Isolate K105 Pt860514 WRSI102

Pt860514 . 862
¥RS102 . 141 . 680
WRS1581 . 131 162 L2

All correlation coefficients are
significant at the 1% level.
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Table 4-4. Regional means for disease ratings'’ of H. spontaneum
strains to four P. teres isolates

No. of Mean disease rating to isolate

Region
strains K105 Pt860514 WRS102 WRS1581 Mean

Afghanistan 23 1.6 1.7 1.9 I )
Cyprus 2 2.2 24 3.8 20 2.6
Iran s 1.8 14T 1.9 s 127
Iraq 64 1.9 157 A Eul 2.0 2.2
Jordan 2.6 34 2 1.9 255
Morocco 8 9.1 5.0 6.4 A 5.0
Pakistan 2 1.8 145 1.6 2.0 b
Syria 1 2.7 3.0 4.1 1T 2.9
Russia 49 Jd 17 2ot 1.6 1.8
Turkey 1.8 2.0 2.9 258 258
Unknown 5 1.9 1.6 1.8 1.4 L7
Total(Mean) 175 1.9 1.9 27 1.9 %4l

Y .From 1 (resistant) to 10 Chighly susceptible) after Tekauz (1985).

oo R




Table 4-5. H. spontaneum strains showing higher disease rating to P. teres

isolates
Access. Disease rating'’ to isolate
Strain Country

no. K105 Pt860514 WRS102 WRS1581 Mean
OUHTT9 MRC-5 Morocco 8.6 8.8 9.4 6.0 8.2
OUHT80 MRC-6 Morocco 9.0 8.6 8.8 5.4 8.0
OUHT56 proskowetzii S-22 Iraq 7.0 5.8 8.8 8.3 T4
OUH781 MRC-T7 Morocco 5.8 8.0 9.4 5.0 ol
OUHTTT MRC-3 Morocco 9.0 5.8 8.6 a5 6.7
OUH702 S-12 Iraq 4.3 3.0 8.3 2.8 4.6
OUH685 Caucasus 13 Russia 5.6 4.1 . 3 3.2 4.6
OUH6T9 Caucasus 7 Russia 6.2 4. 4 4.7 g2 4.6
OUHT43 proskowetzii S-12 Iraq 4.4 2.0 6.9 3.3 4.2
OUHT701 S-11 Iraq 2.4 B 1 6. 6 3.9 4.0
OUH632 372  (5031) Iran 5. 4.1 4.3 2.4 4.0
0UH698 S- 8 Iraq 4.0 1.6 1.5 2.6 3.9
OUH636 6571 (5030) Afgh. 2D ke 6.9 - g 3.8
OUHT59 proskowetzii S-25 Iraq 1.4 Il T2 4.0 3.4
OUHT76 MRC-2 Morocco 2.4 1.8 5.8 1.5 2.9
OUHT13 S-23 Iraq 15 1.4 6. 8 1. 4 2.8
OUH694 S- 4 Iraq 1.6 1.6 b1 2.4 2.8
0UH693 S- 3 Iraq 1.8 1.3 8. 2 2.8 2.8
OUH69T S- 7 Iraq 2.6 1.9 5.2 1.4 2.7

D .From 1 (resistant) to 10 Chighly susceptible) after Tekauz (1985).




BEHOGAHLBHEEZEREEIAONS, —H. KM EKOHFEFMIH LTS P

teres WEHAEZF>TOE30NE I NIE Hordeum BDO ZHENEZEZ S DX TH
BERERELBTHAD,

Shipton et al. (1973) & P. teres WBAR%KH T Hordeum BD A7 59 7 o
— L7 5 R (Bromus diandrus) R TN HB50E I LFORMICEFEL. A
TEEICL->-TILFLAEOEPRZE UY Secale BIH LU Sorgham J& T
KW THELTWVB, #>T, P. teres OFAEKEBMEDIENEALNSE DT,
Table 4-2iICm & N7c Kk DI Hordeum BOD —HMOZHM THLERENF LALLM K
IICRZBZDE. KOS MICL 2D TR UL BEERRBEICLISEEZEZSDN
ZYUTHAIo

Marshall and McMillan (1984) @7 A Y AEKXKEDI XV I, EVFFBLV
J—=RFaAsD3MMSERI Ui P. teres OBV % Hordeum J& 7 ¥ IR A Bl
Lt lh, 2TOHEIBEORIUZFLAELIEZHREL TS, FERITEK
WT & Hordeum BDZEFICH T SMMFHIE—MIT/ha, HEHFEHKOZEHE
BEoKiirHT A2 EALNS (Table 4-2) o U U H. bulbosum. H. glau-
cumy H. marinum FTREHEHMBEN2.8Z R TEROFEL. COhOoDRBKTIBH
HRPPHEL THMROBHTHLIEIRLEADHALRED SNcD T, B4
ORI LRBEOENUBEFERILBTORKEVERET I ENFENT,

H. spontaneum % F& { Hordeum B OEHEFAEBMD L  BHEMELHMATIS T
HO, RETETHHBICSIIRBEKOMBEPNBIEAERI STV IED. BAE
OO OB FHEAICTEENE O (Jorgensen 1992) , — 4. A
spontaneum (3 #HEFED H. vulgare EORICETENBENI L GEEL T, HiLE
D_FAALFERDTHMUULLEBHNRHEZETLDT, BEDEI AHHEA
ALFOMEFE - EDEFRDPEVEZZ S5 TS (Takahashi 1955,

Bothmer 1992) . £dD 7% H. spontaneum BHEBNMHEOHEBEEEE L TH L »

s Th




SRRAENTHED. HEATKEBHEHRET Hlas 125 Hlars 345D 5504

bHTIC H. spontaneum DO RMmFE~NEA N TS (Jorgensen 1992) o

MR ENEICE L THEAAEHRICHTAIT5RHO RIS FIEPTHEM I K Z <
D H spontaneum D HZHKD L S DM BIEFEHF TSI LN EIN
(Fig. 4-1) o £/, MUMBHOHKHRAMBABEIMEEICEETH- I Lo HH
ARERHRICHTAEEBERORBERHERIEVICHEULTED. ERRICTEN SN HE
Bz FOREBKIIHTAIRICOFREREI /NI EA SN (Table 4-3) o

Nevo (1992) B ZDERDOZHMN S Fertile crescent (JEKAE=H A HH)
2N H. spontaneum DEJFEDHFOLTHD . WEERUEOEZR P LOWKEDSCEF LR
BTHAELTWWES, Table 4-4iIZ 33N X HICKERIZE TS H. spont-
aneum DEPHEIWM O FEMBIC L > TEEVREDON, TIHZAF v /N F
2 v, BVESEIPA T VE BFEMO P OLISECHBOBBEREIEE /NS -
oo TORM TOy ADOLEMENKLZHROZ S BEMENHL. ZhoDH
5203 IEHOBBRTHEFEELMUTENREREFER > LA REEND S,

F 7z, Table 4-5iIC R &N ELIHIT. AT 7ICHEKRTH—HMDOFRHIZH U TIHRS
10203 BRI R E®EZ R LIcZ &3, P teres OFREED LI HIE U T
BN HBIEZFOSMMEY. BEABIIEOTOIT TRKFAEL TV LAREEEZRKT 5,

AN HEFNORERNBEOHEATHELROBHPTAMORET LA
BEEOHBRIIENLERDOT, RVWFRAZETLIEEINTE L, —. BEFR
HICHKELUCBEFILIFOFEICEL S T, BUIRBIZFORECHED K~ DEA
NEHDOH D, KM EBEORZBALEBETFORANTREEL >TE T 5,
oT. ChETEINBBEERELTERAEA OGNS, FIAVPEEE N
TEhHFALEBORERNBE D, B AAOREZLX S EEDRDH D KR
THONMZXNT: Hordeum BOHABOBELENHEEZREIERZ. AHEHNHESR

HMICH i BEA2525bDEEDI 5,

ST




W2H RERBICKITAEKIHE

BIBETRUEZNCHKEOBEROIMICHTI2HRAICE ST, FE T
HREAFTS THERRUCEBOE /R ZM/A L T, MILKEZBEREDFFV LK
EFRREFHERORFMEOENRUEZFTFMT 2L LI, HEOREREZILS

THRIRED e BE Ui

HEbE & H ik

K1 HHEOEKIIHTLIEMAHOMmERMEE & EME DS

ML KRFEFEREDERZMN AT RELKERERRXORB T AL LFm NS AL
kA ZPOICHRAZMO2, 2TImEZ R U TEEABRICH 0 (Table 4-7) .
MIChic-> TR FEMBAE 0BT X 2 U, MG O mm #E0IC 4R 6 78R 0
MK DICHE U, MBAOREORIRSEIMESE Ui, HalEkid
Table 4-1LIZ/;R L7 4 ¥ (BX2HEHK. A FF2HHK) Z2H0I, BEEITK-T
EFEEEL, BEZFMUCHEBER A O THRIFTLAER Z1T - 2,

EE 2 KIOGEHKICH T AEMBEOmERELR

MW KREFEREDEZN AT REZRRRFHBEDNRE TS5 4 LF5, 1025 F I
LB E THEIRUZKIOEKZEZEEICI - TEREL, KRNEZ2FM L, ZHhoD
mAEEHERBR TRETHIEGFEAOAALFREOIZITLETEMHEL T 5,
R BIEBETRINKELIK, BRVWETERUCEKROREBRIZIZEA EH—
DT, KIG@EDREMNEKRE S T X o

B3 REBEFRRICET SZEAKEOD LK

ML KFBELEYHEFMRTAREZZRREERIVRETIRNEREFRHESD

IBT c REUZRITTS12344246% 8. K - BRUELZRBICT A58 T0%RHEL L U

s T




i - WEZERICT 56904 138FMIC. Hikick > T3 HH (K105, WRS102% L T

WRS1581) #=#HHE L THHMBHEZHRAE L 72,

fa R

1. HHOEKICHTI|RMHO mBHEREWRIEED 2L (LR 1)

P2, 2TImEO 4 HKRICH T AWM BOBE 2H 2Fig. 4-2ICp- ULl 0T
NOBEBEICH L TOmBEORRHEERNERZRL. TOE—- 7R3 WRFEHK2
HBHNE3DOEBEMIZH - 72, HFHEHKRITH T 596 B e £ D F 35 i 13 48K Pt I
ot b, K105 (GF54.72) H L OWRS102 (4.61) 13Pt860514 (3.73) H K UFWRS
1581 (3.86) LD HFHMUHEANPLRBNMARNA L NI,

22T X A HMKOWHBHO T M) v 7 Ao KEHHEHMOMBERE =T H L
eI AL TOEEFOVTNG LI RKETHETHD, EEKRBHEISHMY L KK
FHAERTIENPE ST 5 (Table 4-6) o CNEZFHFEMICARSLEEHBEREAT
PRE XN 72K105& Pt860514D R (r=0.756) « LS5 A FFEHPNDIRS102 & WRS
1581 M (r=0.777) TRERFLICHBEBREUNE D >7DIZH LT, MENIRLSH
PR TOMBRE (0.5583~0.635) EPEL . KI05&WRS1020D B TIZ 0. 553 & #%
bIEWEERLD, MEDOHBRERRBEZLVRLLIENRBOON T, Z OFE R Wi
@ H. spontaneum \[Zxt 3 BREHEOBITHERE—F L 72,

FEREOEPEEAMBIICHBELIcEIA, WTFROEKIZBWTZF AL
TICHERT2mBEORMBHEHNR /N (EEENEC) o FFITPt8605141C ¢
LTR7TULOREEZTRIRFEREIZSASNTE D - 72 (Table 4-7) , F 7.
7 7V ABRSKICHHEXBICHEKRT I2mEOEE . EEAKICH T I2HMUEH
DFEHEILBHIES. ThoDMBITHE BB EZFEF T I2mELIZ VL ES
b, £, AHBKOETICAIT2UTOERRMKEZRLIcmBEOH AR F

ZETHR2.MERDEZ, ROTIXEZGLEOMEFHN NI INV—-T (UTF

s
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Table 4-6. Correlation coefficients among disease
ratings of barley varieties inoculated
with four P. teres isolates

Isolate Pt860514 WRS102 WRSI1581

K105 . 156 . 553 . 568
Pt860514 . 630 . 635
¥RS102 T

All correlation coefficients are significant
at the 1% level.
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Table 4-7. Mean disease ratings'’ of barley varieties and number of varieties
resistant to four P. teres isolates

No. of Mean disease rating to isolate Resistant vars. ?’
Region

vars. K105 Pt860514 WRS102 WRS1581 Mean n Percentage
Japan 259 0.3 4.0 4.4 4.0 4. 4 5 1.9
Korea 162 3.8 2.8 -1 a.0 8.9 11 6. 7
China 205 4.1 3.2 4.7 3.4 3.9 i 10. 7
Nepal 221 4.6 3.6 6.5 3 5.0 2 0.9
S.¥. Asia 179 5.6 T 4.8 4.8 4.8 5.0 14 7.8
Turkey 275 2.9 4.9 B 1 4.0 b0 5 1.8
Europe 346 5.8 4.9 98! 4.5 53 10 2.9
N. Africa 188 3o -~ dd 2.0 9.8 3.2 16 8.5
Ethiopia 287 Sel 0 A 3.4 2.9 A 68 ks T
Others 149 Aok e 2 8 9.0 3.8 4.3 18 b
Total(Mean) 2, 271 4.0 &1 4.6 3.9 4.2 171 Ted

DFrom 1 (resistant) to 10 (highly susceptible) after Tekauz (1985).
2) .Varieties showing disease ratings less than two to every four isolates.




(Zof] EF 5. 12.1%) . FE (10.7%) OJETH - 7=,

—hH BETHW L 7zK10572 & TX 12 Pt860514ic 0 L T iz b BITVI~Dy
WICEREmBENZ M it LT, A1F 5 TEELUWRSI027E 5 TN I WRS
I8TICX UTRBAR /N = VICBIF RS L D o 720 HITWRS10212 5 L T 13 5% 7€ —
Wi T DGR B 06. 5 & B IC K& R - T 7oy

AN VICHR T 521G ORI HOBEE S 2B 7T & K105 &
PL860514IT 3 U TR SIS ST HE M & R P D M o~ 23 1 U TR BESS 3 2 O
BUHEMITE =27 2% > 7Dzt LT, WRS102TIE ¥ — 2 2S8R J o 1z 278 L -
MR 2 2R L@ 21H 2 REOH CTHREIEK 1 O BmIZHE LA L
BE. TORHREBKICEL > TKREL R 5 (Fig. 4-3) .

W BB LV ZOREHONRERGBEONR D FEMMIcE L LT
Table 4-8IT/8 L7co BIHRICE B3 A BB RS- VORETELE >TAEL. Zh
BHLEDEIIT. XN — NV EHEOZLNAF T ICHETIEERICRIFEETH - 1o
SEiR&BLBoNE, —FH,. MOMBTRERICLZ A EOMHA R N— LD 5
BOFEZUTTOTFN NI Mo, MBOREIFZ R/ S~V BET 7. [Z
D] HELVI—DyNBETREL, ThoOMBICEEREISRIFTESE T
CRARIEERTHENEGE N T,

— . TFFETORBELBEBBENT, ROTEKT 7 ) A5 L8 EEDIE
IC/NS D o7z, Table 4-TICAR L FHMEZERTEE. ChooBTirzE 0
am MO EPHEMICR > THB I EDRFREEIN B,

R XS EOREMERIER/S— )V, BET VT BLOEBHEEDIFAIC KX <,
NSDOMBOGETRIKREROMEOBENRETWEEZZ SN, T /o, =F
AET7BIORT 7YV ATRREEADOSENNE L. SR 4BEHRICH T 2R
PDHEIZSETNE RSN T,

BWER T o #H B AR B0 1A - 7cK105 E WRS1020D 55 ¥ & & D SE M1 AT 4 5

P
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Table 4-8. Comparison of regional isolate X variety
interactions of disease ratings

No. of Variance
Region

vars. Isolate(I) Variety(V) I X V
Japan 259 0.26 i 1. 02
Korea 162 0.21 2. 05 1. 52
China 205 .35 2. 88 1. 18
Nepal 221 1.14 4.54 1.68
S. V. Asia 179 0.11 4.58 1. 62
Turkey AL 0.44 2. 42 1. 14
Europe 346 0.25 4. 29 1. 41
North Africa 188 0.25 1. 86 0.94
Ethiopia 287 0.17 0.77 0. 64
Others 149 0.24 4.59 1. 34




eI mEORMREME —tRICLTH S E (Table 4-9) . KRES DO mMT

EHERICHETAENMERIEDNFEUL N, — B THRICORLEZZmENED SN
foo AAICHBEKRICHTIHBERKEI6 U LR ImEEMELTAS &L 3lm
BROWKIN, TOFRTHRBMBMHUMNKIOSZHERL HAIT/hE . ¥RS102T K
ENFENIDHES DI LT, FOFORIGE R UM 6 GEE D
yARSRY s

KI05ICHKPitE THRSIO2ICHEWH D2 O MK EFHRS & 20m BN R /¥ — )by
SHENA Y FIKHERLTED, O 7DOmMEIRIZEAL (23/25) 14 F
RBEICHR LT Wic(Table 4-100, S oD mFEd A%, HHEME (1 ~3)
THOE - BHRHICODVTEREEIBD SN, —FH DMEZ&HE (Takahashi
1955) iIZ2WTABHE, REH (E) ObONIFEAETHBE (V) 323mHEF
4 FRBICT DT, Elhoe THhOoDORBEHOMOBEKIIHTIRIEZE A S &
K105& Pt8605143 % W IZWRSI102E WRSI581D K Hic. HME I F UH M TIERIG
WY LTz,

— 75+ K105IZ f 7% # TWRS102ICHE D m A3 6 AP 3 fmFEAY b )V 31T H K
Licihiz. MEORUHFICE—FOMHmEASNL D -,

2. KIOGHitRiIc g At D mAEMAR (LK 2)

HADFEKKIOSICKH T2 HEAALFS, 12@BORNBLEEZGRTOR D F
e Blic Table 4-11ICR U7co FBR 1 ERAFICHTNOMBIZH LTS an F D HE T
HIRIEREERA R LI, o, MEL2ATREREN LB GED G0N E
Motz (Fig. 4-4a) .

RHEEHO FHEO RNV HIRZ = FAET (2.66) . ROTHEYE (3.27)
Thh, MR E WM BEOFTORBEOEHASNEDL -T2, WHIBEHDFHENE
WHEIRIZ 3 — o v Y (6.03) « RWT b (5.66) B XU MY VT (5.37)

THD, ThoBICFERBEOHBVOMELIZHFAET I, WHHEH7TLU L

e LR




Table 4-9. Correlation table of disease ratings to isolate K105

and WRS102
Disease rating to K105
r=0. 552

28 & 428 6 0 3§ W Total

Disease 1 £ S 2000 3 52 3 67
rating 2 J1- 131" 30 30 2915 1% 337
to 3 43 124 119 83 68 41 44 8 3 533
WRS102 4 20 3T1°h2 46 46 290 32 14 9 285
5 12 28 48 41 52 30 52 23 19 b 309

6 3 2% 21 1321 18 81725 16 4 167

T F 200 82, 9 82 .18 68 31 86 1b 265

8 4 16 10 12 12 39 47 30 11 188

9 2 2 F 5 6 T 26018 3 % 110

10 10 2% < vl 10

Total 135 402 390 234 269 168 302 176 153 42 2,271

D From 1 (resistant) to 10 (highly susceptible) after Tekauz

(1985).
Bold character indicates number of varieties showing difference
more than six in disease ratings between K105 and WRSI102.




Table 4-10. Barley varieties showing different resistant reaction to isolate K105

and WRS102
Hull Row Degree of Brittle- Disease rating'’ to isolate
OUNo. Country vern. re- ness of =
type type qirement rachis K105 WRS102 WRS1581 Pt860514
N341 Nepal n 6 2 E 1 T 2 2
N602 7" n 6 3 E 1 T 2 2
N635 7 $ 6 3 - 1 T ) 1
N617 7 } 6 g 7 1 T 5 3
N376 ” n 6 2 E 1 T 5 1
A331 Unknown n 6 | E 1 T 6 1
N666  Nepal 1 6 2 c 1 : " 2
N676 7 n 6 2 E 1 8 5 e
N680 7” n § 1 E 1 8 6 2
N346 7 n 6 3 E 1 8 8 2
1608 India 1 6 1 W 1 8 8 2
N677 Nepal n 6 2 = 1 9 3 8
N700 /7 n 6 - H 1 9 ) ]
N340 7 n 6 2 E 2 8 5 1
N367 7 1 6 2 E 2 8 6 1
N3T79 7 n 6 ] E 2 8 T 1
N611 ” t 6 3 . 2 8 8 1
N696 7 } 6 = = 2 8 8 1
1606 India 4 6 1 W 2 8 8 2
N357 Nepal 1 6 2 ¥ 2 8 9 2
N679 7 n 6 1 E 2 9 6 3
1604 India ¥ 6 1 W 2 9 8 2
N678 Nepal n 6 1 E 2 0 T 1
A021 Nepal n 6 2 E 3 9 6 2
U605 Spain + 6 | E 3 9 T 4
J697 Taiwan } 6 5 5 T 1 1 2
T804  Turkey 1 6 | = T 1 2 3
1692 India n 6 2 E T 1 4 4
T700 Turkey } 2 1 = 9 3 3 5
U705 UK + 2 1 = 9 3 3 5
T664  Turkey B 2 | “ 9 3 4 5

D .From 1 (resistant) to 10 (highly susceptible) after Tekauz (1985).
-:No information.




Table 4-11. Regional variation for disease ratings to isolate K105

No. of varieties for disease rating'’ of Mean

Region disease

1 2 3 4 5 4 i 8 9 10 Total rating
Japan 52 144 191 78 104 bl o7 32 ) 17 781 4.32
Korea 86 125 124 41 40 22 29 15 9 0 491 3. 21
China 20 36 47 21 31 16 16 12 4 2 205  4.06
Nepal 82 (6] 45 14 14 2 20 29 41 8 300 4.32
S.¥. Asia 31 93 79 30 47 27 83 63 89 11 553 - 5.37
Turkey 19 64 119 71 106 87 176 83 82 17 834  5.66
N. Africa 23 60 81 45 24 13 21 10 14 0 291 3.84
Ethiopia 74 484 258 89 31 16 15 4 2 1 974 Z.b86
Europe 9 s T4 42 49 a2 73 51 107 33 523 6.03
Others 11 30 29 15 15 9 20 18 9 0 150 4.63
Total 377 1,164 1,041 446 461 275 510 327 412 89 5,102 4.38

D .From 1 (resistant) to 10 (highly susceptible) after Tekauz (1985).
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Fig. 4-4. Selected varietal variation for disease
ratings to isolate K105,
D .From 1 (resistant) to 10 (highly susceptible)
after Tekauz (1985).
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DEMEDTH O mEDEAENE D - 1,

BOEOmBETE —FmBO BRI ¢ (Fig. 4-4b) . it — L4 4+ 4 %
OEIEDFE D o 7o oy R8N )L GBS H & RAF WO MG IC 28 L. K
MICEZORZICEENEERFEOTMAINEETEIN, BHICZ BEDIFEA
FREMUETH 5 A0NER Sk (Fig. 4-4¢) o

HEAMEEZ ERZRHICI > THHE L. B - BH. = - K&, & - IEK
(4,262mMEO SBE. 1 L 252 FMH. A3 ~62ZKTF\ET2) . NHERRENR
O (V) BERE (B) B (LATREOABE) « MBS B (A& E Y
EONRZmMEL ITAREOAKRE) IKOWTIRHRERE & g U 724 B % Table
4-12ITR Lo R - BRUEMBICI3EBNHEOERIKIMICHE T D - 120,
THAMBERAZHEID YW ONMICERUENH, RBURBEIERELELD
SEMUENTE D -7z, 2. RWBEEOFHMEDOEIZ0. 50T XL - 7208, /D
BRAHOERBEO GETCRREUL VAEBICEKARENE N - 72, AVEBLT
HEEFBEOAREMTEOAHICFET AL ERO MM m R & EHEm R OKILHE
DFEHEEALELILEIA. BMEMBEOERUEZIFEITHD - 7,

RiIZ. Zhond) b - BEEZBRCATBEOIXRTOT —F DVii- TW5
2,285 A ARHEOMALEDLETIN AT (2) IZAHFL., WHEHOFHER
g L1z& o A (Table 4-13) - MEOSI A TICL > TEREDODEENRIL S Z
ENBH O™ 5T, THDE., REOE—IVAFLFORKHETH S % - Hif
CONEERSEVEVE IR - Rk S EERE (36T FE) TR MO FIEN6.38L F
Motett, BREOEERHEORKMTH B A% B - REUTHESITHRED M®
BE (397R ) TS 31EEL . MUBHUTIULDENRD 5N

Fig. 4 51t R @RORBEHOAmE R LI, Z% - & - B8E - KK
DEBR RN T PL O IICkEUE— 2 2H5, Pig. ddail R licmBE

KOZR L IEGHEBFIEORBO AW EL L (Fig. 4-52) o <% - K

e D) =~




Table 4-12. Difference of mean disease ratings'’ to
K105 between a set of character pairs

No. of Mean
Character disease t-value
vars rating
Hull ‘Covered 4,083 4.4l 1. 45
type Naked 1,019 4.28
Row ‘Six—row 3,804 3.98 20.00**
type Two-row 1,298 5.56
Growth .Winter 2,978 4.59 11.89*F
habit Spring 1,284 —3.62
Brittleness |W—type 1,281 4.80 4.76**
of rachis E-type 1,136 4.30
Uzu semi- ‘Uzu 371 3.82 2.69**
brachytic Non-uzu 802 3.48

**.Significant at the 1% level.
L .From 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).




Table 4-13. Mean disease ratings to P. teres (bold) and
No. of varieties (roman) in classified character

groups

Total 4.52" 2,238
Row type Six-row 4,12 1,755 Two-row 5.98 483
Growth?’ Spring Winter Spring Winter

habit 4,30 1,220 3.69 535 6.12 436 4.66 47

Brittle- E ¥ E ¥ E ¥ E ¥
ness of 4.62 3.96 3.31 478 554 6.20 5.00 4. 64
rachis 634 586 397 138 48 388 3 44

Covered 3.91 411 3.20 4.85 588 6.38 5 .00 4.45
368 518 253 134 33 367 3 42

Naked 5.59 2.85 - 3.52 2,25 480 2.95 = 830
266 68 144 4 15 21 0 2

D .From 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).
2) . Classified by degree of vernalization requirement,
spring habit;1~2, winter habit;3~6, respectively.




No. of wvarieties

100 = (a) Two-rowed, spring-habit, Occidetal(W)-type

covered varieties

80

60 -

40 A

20 AR C i -

120
-

100 -
(b) Six-rowed, winter-habit
80 - Oriental (E)-type varieties

[:]-Covered
Naked

40 -

20 o 0%e%e%e?

Disease rating"’

Fig. 4-5. Varietal variation in classified character
groups for disease ratings to isolate K105.
1 .prom 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).




CREHOREHE 2 NS S E -V A HOBEMERER L TRFIED SO

G0EC. HAOKEGRBERERBOBE I H RMEICEM L T (Fig.
4-5b) o

Fh, MBOX)ICHHAMBLEATIE - B2 RMHOERIED L
o 7ot (Table 4-12) \ BEHOMAEbHICL > THREADH L TR Y
DFHEEZLBT HE RNEK - HbME - REMOR M@ (3.91) &Y 5
B (5.59)  HAVE K - FR - WHBEOREMAEEE (6.38) &M MY
(2.95) ODLHIIT. K- BEIXLELI->TREBERDOBDONIBAVE o1
(Table 4-13) .

3. AEMBMIETFRHEICH T SEMHEDOLLE (F5 3)
CODLEOBGBHEDOS A TICLIZEMUOERY, THhZhOREAXRT % H#
EFORRMBBICLEINEINZRMABIHDIT. Z - RE®EXR TS VWKEL
vREDBMGFR (VWvEMK. UTRK) BT 5REREEFRHEDI23%246%
G, MRICKE - BEEZXRTS VMo CETI2RERIEFRHEDOISHTORMS L U
YEUOWMUEKRT S Uz/uz CHTIREEETFRRDOFI3BHRHEIC, 0T
N~ b E kK105, WRS1023 & OXWRS1581% i f U T XL M {nF 1 TRIWEE & K
U7z B4 Table 4-14105% Uico Wv ICHT 2t a7 TR EKKISIZH T 2 RIS
CEEZENAD o NN, FHERO FHMOERB.JTT T, D 2 WIS
BOTRABENBD OO Aot o, Mo ITRALTE, WITNDOHEKICH
NWTHLHEBEREAH LA T, WIRBEIKBRHBRIZIEALEB LS LN
Uz/uz 1B U CIlE EHEKI05IC T A MBI HICERPRD SN b DO FHED =

RIZ0.2L NX <. Mo 2 HBEICBLVTRAERENBD SN - o

z %

$%%?m&@&%%nﬁﬁéﬁisﬁif@ﬁﬁmbtof%&ﬁoto%

s D4 =




Table 4-14. Difference of disease ratings!’ to

P. teres isolates between isogenic
pairs for morphological characters

No. of Mean disease rating to

Character
strains K105 WRS102 WRS1581
Row ‘Six—row 123 4.8 5.0 4.2
type Two-row 123 4,3 5t 4.3
Hull ‘Covered 35 Sl 3.5 2.8
type Naked 39 2.1 3.4 2.8
Uzu semi- iUZU 69 2.3" 3.8 3.9
brachytic ' Non-uzu 69 Tl 3.6 3.2

e % . Qignificant at the 1k level.
D .From 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).




Dich. EEHKHOEOTL > TREORKEHD LT 2 - EMRZBZ 6N 5D,

AALFORE, WOHE, BB, RREABLTEIBEICI Y Fo—Laxh T
POTHEERNZEZZA TORIENRELCEHTIZ L3 (B25)

1. WO E R

KB 102,27 mAEE 6 FITER 2 O5, 2FHOBHEEN T bEsT R
AL ER@RS OITNOHEKICH LT MHEORTUEN B EHELZTFO A
KL THXEZINTVWALEDTRERITVIEZREBLTL S,

BEOMEIIINE, REMHARICHTI2ENUEBEEERZFAE T, b7
7UA. bva SEEESICPERILTICZ LI N TS (Schaller and
¥iebe 1952, Dessouki et al. 1965. Buchannon and McDonald 1965. Khan
1971, Caddel and Wilcoxson 1975, Metcalfe et al. 1978) , AW LD L Tl
PLIICHET S REOEMBBEHEICHROCERITA LD >N, = FAET,
77V h, BEEEESICPEICHKRT S2mEOEIERIMY L TR OMHE Z R L
o SHODHBOUNTHLIFAETOREOENKEIR M. 4BKDL
TRENHZFTT REOHA LI F A ETHRSE M - 7 (Table 4-T) o AR
KA LA BEBOOTHICH LTSI F A ET OERGUHE m R O IEPUHE %
ALkl e, ChoDBEBENEMOEBERERZFERON. HL2VEHKIC
WEZERBEEO L WVEKAERETFEHFODILEZTRT 5,
FMEEREKIZEELCOBRICHD ., TNTHLOBKBTOHMBIZTH LT
AEE K ER A AT AT EFETE ML, KB 2 1ICHH L 7cK1053 b8 D
EBC - LA A LAFORBIOERENLEKTH 22, HEOE LA LT LT
BRI —n v SO AREEEELEGRNS D REOAFmBELEBEL
hEBEEE X0 Ty Table 4-111 7 Uic & 912 BIBRKI051C A% 1 O oo HE
ﬁB—Dmeg(\ﬁ@ﬁ?ﬂbl&%@%b@?boik\%77UﬁB£

FIFr ey i3 BERHEREIEZEL. ZhoRnI—B Y RO ZkmMEE3ERT
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HhBHIEMNTREINTI,

2. WRERHEO L EEINHEIZFD 2

REMBAED L — A3 4LIT DT, Khan and Boyd (1969b) 234 — 2 k5 V)
7 TOFEH E WA U, Harrabi (1990) & Hy g sk b & $R IR U 72 B #k O 96 S5k 2
RIJPIFILDEEZRELTOS, ULHLAENSKFOWPIEICITBEER O
FANKEL. HHRORERAMF T LI ERLTH LD T, RZICH KD E
WAEaDBETAILHOBERFEIR SN O (Kiesling 1985) o

Table 4-8IC RSN HHK X REOREEAOAHESLD E. KEFAO K& X
RMBITL->TRIED, NNV PEBET7 V7 TRRBEEANKREL, = FFE
TRITIZIVATRENE Dok, TNODODREERAOHEE. BRESEHDOHEE
EEZ 6N 5H 2FETable 2-80 _RXHEEH DM (0.90) 2Lt T 5 E. HKRKD
=)V TH.8TEBRE LB /NI ot > T, WEEOHMILBIELEAL
B, ok LTHHEMBOLHORMBORELBRICIZE D EHT L,
HIBTRAEZRTHALLAFERZSU2EK Z38m M ICHEM U THAKD R
FHADHE L. BEREHFFOHEMKOKBEHIEIPPENLL I LZRE LN, £
DEHEOREEICEGHFRNICRIG LIRSV FICHRT 5001424TH -
foo KEERICHE LT HKI05EWRS1021IC L THAENTEAERIEZ R L 2D *
N—)2atb 4y NEAMEORETSH > 72 (Table 4-10) o
it\ﬁg4%K%éntxim\*N—wmm%Té%@ﬁ@ﬁmﬁ@%E
AR EEIT Y > TAXCRED, X510, ZOHKX BAORKEAEM L O H
i~ TR S KXo o0 T (Table 4-8) o /8= ViZFZ RGBS £+
TRUCRENELETHEH LN S
KERTHRALLAKE N F VORI, BLETR UL I, ERDIREE
@T%5ﬁ$¥@%mﬁgﬁﬁaéﬂf\&%M%ﬁuﬁbf%%kﬁ%béﬂ

fbéﬁ\%@ﬁﬁﬁ@%&ﬁ%%ﬁ%b%ﬁﬁﬁ@ﬁ%@ﬁmﬁzﬂ~wﬁﬁ

= B x




TRI>TVE2DRHEKRBENEELTH 5,

3. BEMHLEEEEHT EDBR

Table 4-11ICASN7CHBEIN O [BEHERIS . WFhOHIIRIC P HE 5
ERFTEMBERSMUTED, TOURIMBICK > TRELZHN, TEREICK
SO TmEEAPAULUTHRRBEEZLBETSE. §4 710K > TEREENY S 2
BRI -7,

mHEAEREEREICHTEE. ER2ICHAI N5, 1028 D 24K T
HICHEBENA LGNS (Table 4-12) | £/, EHR3OK - HUHEOFRHEAHEIEZ T F
HINTORHDOLLBETHHEEENEDN - 72 (Table 4-14) , > T, — BRI K
AN EFICEN RO ERIES. K- REZXET S Vo #Hiz+ DK
MEICHTERRHBRSENEHEEINS, LD ULAENS. HFREME T/ %
HERMOSEN CRBEGEORNEN L REL D W S MTiHm < (Table 4-13)
FRAxNRN— VTRBHEOEITENY S MITHEM - 7o (Fig. 4-4¢) o 2D KD IT,
BEDIA TEEMBTRIRHEERYE (Vn) TREOHEKRNELD, ThTh
DEEMEBEDEBICE > TEIAUENRT I ENTRENT, BREBIT AR/ —
VTREMICHEE., BHMITERENEICL TV S,

Tekauz and Buchannon (1977) @A F ¥ TAZMBE LD b _Fmfl THERNZ
WEHELTHBD. AFRICEOT 4B EALHOBMTRMAELAEL LTS
(Table 4-12) . A EOMEEICL B 54 7H TS (Table 4-13) « “FmH
DHMALETEE ) EFRBENTEN oo LHLEDNSEHERET (W) BHETE
B Ic 20 A 0 NEM- 20T (Table 4-14) | Table 4-126 K TF4-13ICR &
n&%%m:%%@&ﬁ%&@wﬁiéﬁﬁWﬁﬁmméu&5&66n\tb
AHREHORHERAENEHECLS I EVTRI NS,

BT rAEBHOERIGELAE LT HYET (Table 12y & ¥4 T H

DHEETHIZEA LI BBERENEN -7 (Table 4-13) o HfHEEX

- 08 -




e ABIETE sh (BB AREK) | She (BT REHK) BLC Shs (55 gt k)

o 3 HEF ' H D (Takahashi and Yasuda 1971) . S h & 04~ T 2RS0B3 45 4k
KEERERS LB EERLREFICIIBRNDRAERIITEEZ I M OT. &
BUHMEOEAEIKBUEMBL OB CBHRE., TEORCEHTEDE T RS
S5NBTHAD Vo

NERE®ICESEIRNBEOERIMELAE L TEYWE T L (Table 4-12)
SATHICHBETSZ2ETODOHED ) bHEHBEDO FDBH Y — 2088, HEEMOD
HFOFHN — A4 TH -7 (Table 4-13) , L2 L. BEDOGZEHICHS TR
THDOE—NVFAFLFITZOEER (7.13) EALZOARA A LFITE OH IR
(3.59) DIRNHMBEBHISHMONIELD, XN -)VORBEHTEBRRZICUNFEL
ROKIER (2.60) ERELEREZOMAICHFAETAHBE (5.71) OMIZIBHS
WEEBRNRH BB EDFEFAIZHONIK, L. Thoid0dFhd Bt/Bt: #
EFORIRHETELES. BFEOMBEHICBISIHZNEROEVLIZLSI L
Hd &Rk TH 5o

T, BOEEUHEELEOANEGBIIOASMT AMEmAEBFEORIIHRR U
WO D AR LEHELDBEI > oM, Uz/uz BIcFICHT 2 RAE M ETFHRK
TRIFEAEERIRBEICERNAS NI D -7 (Table 4-14) o € - T 3 ¥ o FE
ERMHREIZALNAEMHOERZZTATLOMBEORENHERIILSESDL
ns,

S—p oy SRk ERAEIC. REICBOTOAEMAMFRIE-—NVAA LFOE
BERETH B, B K HITK R THR IR O A4 A L F 5K PUHE YA
“ﬁ\E—wﬁﬁA¥@%w%ﬁmﬁ®§@%H%:ﬂé@%ﬁﬂﬁwé&ﬁﬂ
Bo %tk B, MEBEEROTXTRE-—AAALFLARL>TLEOT,
KM REAE KT 2RSS, BT, DMEREESERBEO E—ILA

TA#%EKK%@Q%@%&%?%&%@ﬁﬁ®¥ﬁum%ﬁkaofﬁmﬂ

- 99 -




gRUXEESICT OUMEBERIET Bt & Bt: BEHNTEREILHD . A5 oM

b, PARTRBIEREREANS) o o, RS E AL DO M EL
PO RBRUCERE ZAREIERINTOVE SN T A0 T, KM EE
gEE LTIE =% - Hi% - FBE - R0 5B R E A
AMETRIDIATOREBRICLEARLOREHNZEENH T (Fig.
4-50), AAICTHREN 1 OFEKNERMEM I L T2 O£ 4 4 Table
ISR LS, LRER T BB L FAC T RETH A ENERIN D, —
BrEBORENRE . FLBAERNOKBRES TREVEZL OGN BM, =
NoOREAKREOE — LA+ AXSHOMBKERBEBORM E LTHAT

= I i I

- 100 -




Table 4-15. Characteristics of net blotch resistant, two-rowed, spring-habit,
Occidental(W)-type, hulled varieties

fccession Variety

No.

OUI011
0U1636
0UT462
OUE133
0UE446
OUESO01
OUESTO
OUES80
OUET99
OUESTY
0UA626

Country Heading Culm length 1000 kernel Disease

name (cm) weight (g) rating?
C. 155-39 India Late 94 46 ]
Chazvin 2 [ran Late 5 40 1
Turkey 485 Turkey Early 88 43 ]
Ethiopia 399 (CI9589) Ethiopia  Medium 102 46 ]
Ethiopia 439 (CI9631) Ethiopia Early 111 47 1
Ethiopia 604 (CI9825) Ethiopia Medium 114 43 ]
Mota b Ethiopia Early 124 44 1
Adi Abun 3 Ethiopia Medium 97 47 |
Ethiopia 599 (CI9820) Ethiopia Medium 106 48 1
Adi Abun 1 Ethiopia Early 86 47 ]
Hadostreng Poland Late 105 42 1

D .From 1 (resistant) to 10 Chighly susceptible) after Tekauz (1985).
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BOE EHtkoB{ESH

KUEmEETRT LD, BERBECHS5 T2 85T - B L0 7 0 M
nEEHMD, HEEHI SR LI CERBOBIZI R AR LT NIT S WL

o

AERXBOTE. HEF ~FHROBREBICK > TERREOREMITE1T S & i

-

By RERE LI

M Btk L O LIk

BIETHRENTLEIIRK, BETEHMUCEKRE A F IV THEBMUCEK TR
EHNELRITD, D OFZENOEKOBERILENE—-TH-77D T, HE
DEEN 5 13KI05. B X PAF T OREKD S BIRSI02% £ 1 £ & A THOE R K
ELULTHRVLI

BREICHIc-> TR, BEELEANLCEHA (50X 35X 10cm) i£2.3X% 3. 0cnd #
ETHEL., PH20CTHERLUC2EHOMAKIC. B1HEDOREREITL > THIH
LA HE LA TBBRGAEBEERE U/c, BRLCHEMEZN20°C, HXY
BEISYL FoEmEIC 2 AME LK, 20CHEBON I RETH KL THEMER 2
BB I KRS 2 Tekauz (1985) iC &k DiRBtiE 1 (EHLdE) ~10 (REH

ATE) DI0BRBE~N B LT,

w1 AT VA

HE I HE
EE 1 FEHd@YoXEFICH T 5 BEEN
itA#M&@%B%ﬁfoBﬁKﬁHfﬁWfEﬁ%%@ﬁﬁ%ﬁw\%ﬁ

%tb%ﬁ%ﬁ?%%ﬁ%ﬁ@h%%t(ﬁmwSJ)oRﬁiﬁ%@ﬁ%ﬁ%5
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EHICKIOSHE K UWRSI0ZE TN ENHER U THE S S ISR A2 A L, =

BRICHEZREZRT. I1RSEEOHHMEHOFHMEELZT, L OHHO B K
EUtco AT LIVHTid Hayman (1954a,b) O FEIC . KA BOE 7 5
Sl ROMKIE Mather and Jinks (1983) Ik » THF - 77,

HE 2 BYDREFAT B B BIE S

EZBR1 THOLCFORBREICDOWOTF 2% K U &F £ #2001 4k & $5 &
£10MEAICKISZ R L., WHEBHZEAI S E L,

fa R

£ 1 EFRYHDRZWFCHT B2

1. YD RDGESH

AT UNAIICER UL B3I CHEMEOEKEEKRICH T 55 MiEHD 13
fti % Table 5-1 (K105) 7& & CXTable 5-2 (WRS102) iR U7, AR EOEER
HREOMTH 5, BIVIFLICHEIBCBLTROWITWOEHKZERE LSS
KB BREORMRBABEBECERZEZR L. FIC. BHIHICKISEEELCS
AT 3~0. 8BS oM (1 ~10) DFIZERICblco T, HIME
KB AE%BREBOERIEEMOBEL D PP/NE L, YRSI02OH F A EKI06L D
bOREM o T, BHICHFLZBEEOE RIFT WA ICRS1022 #5 L 7ok & /0
SVBATH28~8.5ThH-7DTy HHOBRBI T TEAUOLRNS
ENTW3EALN5,

4% 1) %% Haypan (1954b) @ HEIC & » TH MM L ki Rz Table 5-31Z
Fli. RELERNTFORERAET—NVUIEEBESK (o) ELTEHEEROD
ARl ERELLED A, %%ﬂd)*ﬁbﬂﬂ‘]'ﬁ]%%%ffalﬁ*&ézﬂ:@ﬁﬁﬁ%%%ﬂ“
b%d?Nf®ﬁﬂﬁhfﬁﬁTﬁotoik\bfﬂQﬁKHPTEa@@ﬁ

ME b ~NTRE - 72 (10.3~26.348) o
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Table 5-1. Mean disease ratings!’ to isolate K105
in the three sets of diallel crosses

Group No. £\ bt 22 LR e B | G
1. Hokuiku 17 9.0 8.4 3.1 4.3 2.4 1.5

2. U628 51 59 30 83 1.4 1.4

I 5. Cbah 9.2 2.9 12 24 1.0 1.0
4. JT12 37 3.3 L8 %% 1.3 1.8

5. U693 g 8 B LY 106 16

6. E265 v T | T R I o SR | R
N\ {7 8. IR {1 A 1) S

e, g 9.8 8.2 6.0 8.2 3.8 1.6

8. J8OT 8 LT 5.8 &b 835 b4

IT 9. B607 5.7 4.8 538 4.5 2.4 %435
10. T395 8.1 6.5 49 52 3.1 2.1

| &4 3.9 20 2% 4.8 1.8

12. ET781 I.6. 1.4 2.5 21 L3 L3

5 N 18. 14. 15, 16, 11 18

13. J808 1.9 5.0 52 4.9 29 3.9
14. K614 5.8 33 1.6 1.3 1.4 L5
IIT 15. U623 1 1.5 %42 L¢ L3 L2
16. T784 27 b3 b 24 LE L
17. ET783 7.9 1% L3 L2 L& L3
18. J132 3.9 L8 1.2 1.4 1.5 V.4

Bold characters indicate parental values.
D .From 1 (resistant) to 10 (highly susceptible)
after Tekauz (1985).
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Table 5-2. Mean disease ratings'’ to isolate WRS102
in the three sets of diallel crosses

Group No. £\ | PR S T I SR -~

Hokuiku 17
U628
C655
JT12
U693
E265

D O W WO DN
DO DO > O =3 ¢
-] =) O O o0 W
O — O > &1 OO
Y U1 OO W —
[\')»—al\:)[\:oo,;;
—_ =3 CO & Co =

T R Te 8 | 8l KE 1

J2%5
J807
LE 8. BOD
10. T395
11. U723
12. ET781

co =
DO O o ~J OO0
LW o — NN o
Lo > =3 O3 ~ ©o
DN O O © ~I OO
l\'.)oo,p..a,m.\]
DO U1 QO ~ U1 O1

* e 3. 4 05 16 31 18,

13. J808
14. K614
IIT 15. U623
16. T784
17. E783
18. J132

Q1 — 1 O > O
o Co Ul W W o
O — LW W DO W

.3
0
0
.0
*.
.3

CAO — GO — Y W
DD CO -3 OO0 W O

Bold characters indicate parental values.
D .Prom 1 (resistant) to 10 (highly susceptible)

after Tekauz (1985).
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Table 5-3. Analysis of variance for disease ratings to two P. teres
1solates in the three sets of diallel crosses

MS
Factor df [ [1 I11

K105 WRS102 K105 WRS102 K105 WRS102
a 5 46,677~ 42.95% 89 127" B2 A4 4T 150 DR grs
b 15 4,515 ~J.38%% A-407T 8.68%F .41 B qirt
b, 1 10207 doah™ 4Gt g gt B et T gt
b2 5 T L L A 0 IR S i R T Rogane
bs 9 B B EDGRTA TN g e, S goaen B 0T T 980
c B 0. 31 0.33 0.17 0.43 0.02 0.26
d 10 s 0.30 0.11 0.37 0.07 0.01
r | 0.47 0.62 20800 Al 0.68* 0. 45
e 35 0.18 0. 20 0,23 .22 0.15 0.13

** *.Significant at the 1% and 5% levels, respectively.
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bg%%ﬁ%ﬁﬁﬁﬁ%(m)\%ﬁﬁﬁtiéﬁﬁﬁE(M)\@bmhm

LEEAOBEERZE (b)) KAFULLLEIA, BIMBLICHEIRICEIT 5%
FEROCITNOREKRZEEBULEETH 1 U KETHEEL D, 5813biobs>b,
DIBICKEDN 270 H>T CNODHTR—BUBERNENEET S &
BUDRBIBaEILICRLTLI L, IS5, REUEUHDRELZBEOHTOMS
EOFMETBIENRENI, Fho. BUBICKISZHRMU7BA. bk Fb,
FRABTH- L bODOHTREBUNZDSNT . —F, WRSI024 5 L /-
BACEAEATODREVPARBRLLE KO THETCIBEUDRORANDPRLRL B &
Ao %,

CHRB—BMBIESERMOER, dHBHEOmBEDOME TITH IS 5 EH 5 4H
DERZRTH,. OTHOHIKBOTHABRIRDO WL D - T2,

EIBHPIOCENFICKIDZEBLLBEOT 0y 7HZE (1) BEEEAL -
My 70y 7 ERHEOKBEEMEHE IR T 00~0.45, BHEMA TEI0.02~0.25
EnTFhbEESH (BIE0.23, FME0.15) KHLTHBETHELS, 70 v 7
HMTHEEREFAMIEALTSESE00 5,

AEBRTRBY VKEOBELES L OFICK105% K OWRS1020 2 F#H O W # %
BRELULN, BE3ETREINLEIIKINS OFEBKMICIZEE K EED ML HF
ET20C. RAMBOENERAETORGHEKRBTRENE. 28I TOHF
FHSJOMERBEOHEEOEMBMTRLSLI EHNTREINS

BHEORED EAEEEMD B bIc. KB X OF, O BEHEE O BHHK
ﬁﬁ%%ﬁ%ﬁ%ﬂ%%bk&:é\%Iﬁﬁ$ﬁﬁnﬁf@%n%n0wwu:
ZM&M&%@»T%<\:ﬂé@ﬁuﬁinéﬁmﬁﬁﬁ%wﬁmuﬁﬁuié
E%u&&aeam&agn50~ﬁ\%mﬁ@%%@m%%ﬁua&ﬂ&l%m

ECHEBETHE LODMORL D PPES., COBIKEHEKICL ZHRORIEE

FY2 Bz rrazhsdesonso
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FUHOBEKMORISE LB L& 2 ANo. 14, 15, 165 & B1TORFIDOF, D

R1051C 33 B BB O b IRBT M IS BB AR L7 (Table 5-1) . —F

[«

~

n5OF i DWRSI021IT349 5 RIS iENo. 14, 5B L ITTBEENZD SNz N, %
OBREBKISICHTERIELDNEL, No. IBTRBEUDNRBD SN o Too &
bic. BIMHOBZER (EXRMF.OFHME) KOO TEROHHE RS X4 T
TR RT v A (2 X (F1-MP) + [Pi-Po| ) ZEHELTHRATEICESH LI,
K152 BB LB ADOFART VAL BRI DO FEHEIE —0.36~ — 0. 12 & H ik
Mi— L ADMERL. BRYUYDEDDBESHMICE O ThIH (FRINIT & 5 EHR
E) KAEBEXRDONEN I EEB—H Ui (Table 5-3) o —FH . ¥RS
1022 LB EDFEERT v 2O RFFEHHIINo. 1305 17D 5 %5 T
—0.32~—0.187 DI LNo. 18TIiZ0. 06 FEDEAZ R L. 1 RII D SE D HIH
WERIZ>TWIz, o T FONHOKRYDXROEKIIH T A4 BB ICITIE.
No.16 (T784) O EHBEENEKICL > TRBLI E L, No. 18 (J132) OEH DK
P EBRICE > THETEIEINHELTLELIEALNS,

2. Vr/Nr 7 2 7i1Ic & B8

FAT U ATIBICIE6 DORBEZM T LEMNSH S (Hayman 1954a) o
2055 (1) “fEEOBE. BXO (2) REBOMRIZ DOV T K OEE D
SR XN, FH. (3) EFRMICENE LI EILDWVTidTable 5-3D F s
FNSHOENTH D . (4) BEEFECIELIBCZFRFELLEZNILE, BL
U@)ﬁﬁ%ﬁﬁ&@u@ﬁmﬁﬁbfwé:&u~mﬁﬁén1m5%@&ﬁ
ELTAlET T B, S5, (B) TEXFYAMFELBNIEZUTOX
I LI,
%%mm<ﬁ@@%@~ﬂ?éﬁ%5bﬁﬂ)@%ﬁ(h)&%ﬂﬁ@%%%
&#%@ﬁmﬁﬁﬁ<h)%%ﬁb\h@wuﬁié@ﬁ%ﬁﬁbt%%%ﬁg

5ﬂt%btol51yyzﬁﬁguam%é\@ﬁ%ﬁmlaaa:&mﬁﬁ
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xNb, SHTHEHINCEFHEIZ0.85~0.93L 1 & DODIINEh oo b DD .

FRIOBEZEBRLTOILDT, TS Y ADB MM - B e 54 S

LTUTORIZIT - 72,

Fig. 5-1RAS NN T2V EFEROV I A OB VFh & HL L.
Wil S AR D EQEEOTHMD RSB RE D K S . BILHE AR
LBEHTH - 2o

FS5 7 LOmEOMNEBRRBEKBTHEULTED., B 1B TIEHEN. [
EDOEOEVO TEHOBETFZER L. No. 5B X UNo. bIIFE A IZE WD THE
HOBEFEEHLTWVWSLEAONS, BIHTIE@MEKIC BTN THVUFE &
S b, No 120V s CITHLB Lce —F . BB Tl B #IC B W Tho.
1T E EICE L No I3V S 6 38 S ICHLiE U7 ¥ oD ¥ D 2 & B 4% 13 & Pk
KEoTRLD, BUHBEARIVHEOYFOMEDS. WRSI02ZHM L 72572
POEEHIGELBEHEDENPRPREVESLLN, o, WrtVrEBam O M IZ
SoTBHEDOHNARANKLEIA, FONHICKIEZEBLILEEZROLTINRT
FERTFOMBENRAD LN, —RICHERHBEHOMEO /NS RFAEOKYL) FR
WEH®EA SN (Fig. 5-2) o

3. HIzH¥

Mather and Jinks (1983) D HEIX k> THERHOMEA K L. Table 5-4IC
Fli, BEFOMMUBREERIDREREDREEFTLIDOTNORSE <
FI @S A £ V7D 0. 49~0. 86 CRELEH 2R Lico MMtz FHOIE
BETFOHE U E AlETOREE v (uiv=l) % LRI (u=v=0.5) | uv=
0,256 83 - EEXH B, K105% /M L Ha0&BHOuvid0.22~0.24TH
ok@T\ﬁjﬁﬁ%@ﬁﬁ@%ﬁ@ﬁ@%bmﬁ\WMW%%@L%%%@W
0. 17~0. 20 L pX ¢ HERDPRB B EH DI, Eio, EBHBEFOHEL

SUBET L BB ACELASFOER, BIBISOTVINSETRE
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Wr2=8.76Vr

0 10 20 30 40

(d) WRS102 II

11
Wr=0.91Vr+3.54
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| | |
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Fig. 5-1. Vr/Wr graphs for disease ratings to two P. teres
isolates in the three sets of diallel crosses.
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Fig. 5-2. Correlation between ¥rtVr and mean disease ratings of parents
in the three sets of diallel crosses.

level.
10 (highly susceptible) after Tekauz (1985).

to two P. teres isolates
**.Significant at the 1%
Y .From 1 (resistant) to

- 111 -




Table 5-4.

Genetic parameters for disease ratings to two

P. teres isolates in the three sets of diallel
Crosses

Parameter

K105 WRS102

I

I1

[11

K105 WRS102

K105 WRS102

H,
Ho

v /D
uv
hn?
hs?

O O O O O DN O

.24
i
<&
. 89
alt
.67
.23
.16
L 37

o OO OO v GBS OO

. 56
95
20
. 14
.20
. 68
.20
.18
. 96

.62
.90
.30
s
o0
.68
. 22
. 82
ol

O OO OO OO
O OO O O W O

.93
%
.42
. 60
w0
st d
.20
. 83
AL i

|

OO O O O = = O]

. 46
.28
.23
. 65
§ D
.49
.24
8
.96

O O O O O DN DN Ol

.38
.01
.63
. 80
.13
. 86
o
v 14
<85
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BEFOAXEHNEHONID, BIRTROTh LA CELURETIALRNTH

@\ﬁmiofﬁ%ﬁﬁ¥®%§uﬁﬁ5&ééntoéBK\%mﬁTm%%
BCFOEANRLED, BRI - TELHORIEHNREL ZRETOHES 2 T
RUENTREI NI, BEREEE T 72~0.87, JEFETO0.95~0.97& &5 U il 2R
xhice

L2 RBYORXEFAT B 2 BI04

KI0ZHEM LG EO R £ HOMBMBHOBEE b L OK B 5O F L H
#Fig. 5-3a,b,ciln L7 EBMIICEF O TP DO IEF A HAICHE IS O 2= N
LNIEN->7TcD T, EFERMORFMIZIFEHEHA UK, Fig. 5-3a,b,cTiE. RO XL
HAVE EIZED > THmBEOHRMBEDO FEHMBNIRELSED, ThHidIEHI
Mo TFHENNECBEEIICEREEXTH S,

WFNOR (BREVRE) KT HHBOEPIUEIEREICLZIEE. T4
ODLELOEMIE EFMEERNICOBE L, FIZETIHOTINN X215 LT
B60TX J21570 & T D q] WNEHE TH - 7z (Fig. 5-3b) o £, BEImMHEDOED K
FVHHORMICKLAZER (FHAT) BZHMICAW L, BEREOBREED
FH (XA T) TRBFREBGEOSBERIEDoN T, SHEEBOEKITHM
EFEHETII, TRRENUEEGTFEZHERLTVLEEZEX 605,

—H. FPEEOKNHKEAEFTILEMNOREICE A2F £ (FRPFR) TIERHE
RUEEED 2 ENADONT, FICHE I (Fig. 5-3¢c) DY Y X TIIETSI.
06233 & fK614D 3 55 & T784& OF . EF CRIKHEMEAN S8 L. 5120623 %
Kel4DF. M T LMK EBELB O NI, TLIHOE— 73— BITEHIEMIZ
Ho7ehS, Fig., 5-3bDT395xJ2150 X H KL UARMBEMIcE -7 ZHT 545

ﬁ%%b%nﬂ:o
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KEMBARBIBECOOVTRINE CLREBEOEMBIZTF (Davis et af.
1990) AMESNTLLI2ENT, BHNEEZRTHAIMEXNTH Y (Douglas
and Gordon 1985, Arabi et al. 1990) . W&z Fic X 2 IEH ¥ 0 48 009 7 A
ko T MAEMBEORMBERISENUBEINBEARET I8 H - 12
(Sharp 1984) »
FRBAETREINICE DT, K105Z 53 5 %95, 0005 7 D #5004 3 8 55 19 12 4
Hils. U DB TmERENFEETSIOT. KKFOERNMEICEEREDRE 3
BHROEBMUERFILIEETSIEZI 5N 5,
AHFEENREOBEBENICEINE TS IS T UL PIHOONTE D,
Douglas and Gordon (1985) BAA AL FbmBRHMORFEY AT LVIVAHIZE->T
FLosoBRtEOBIZHEZFEIT L. BRNBERBRAELER T, BEHRIEZ0.4~0.6

BETH-ELTWAS, 7z, Arabi et al. (1990) EA A L F 9 m B DK

ok

LDZRMWITE > TERULEZF.OGHE RSP IKKEDMAE TR ZMBIT L. K
NEHAEHET, MEICE > T—REA TN LIVOFEMGERNDNVEL L Z L
FRELTWVWS, LML, ThoDHEFICAWLAALFmERL S TICEHKO
HTREREOBEERLT UMM - BEETNVICHESE L TH 5T Arrabi
et al. (1990) R HEEBHEOHEEZEZIT > THE W,

— I, TEZSVRAOFEBR /NS 7 LK RO RFBE L ITE0D
ESN, F. KREFARER LRI LTOENEI M ERTI-Vro B —H#
KkoTHBXh 3, Fig. 5-1IcmancE i, SHEORYDRMEIT 2 B
DEMA*EBL-ELOERERIVTAD LIKES, TEXSFVRABEEAL
HoEBoh3, Kic, ZHMON-Vro A ERFIFNELBELTADE L, THLE
Hﬁ?ﬁbfh@%%%%@bk%%ﬁ%%ﬂ@@ﬁﬁﬁﬁﬁmﬁ%<\%?@

24U ZDBEENTE iz, #1HON. 16 X% I HON. 120 %5 = bk
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(CERE-T BRHIEBT 2RIBMOVN-VIREBE TR B o2t ChEDE

ErBROCTHBESELTSTH, BUYVXOAMIHOBFTER. Vr/Nrr 57 Lo
REOMBEMREICRERIOHEMORYWERE NSO REES A7
HEREALERELTBLODT (K, REHK) . #EMBICEETFOIEZ S ¥ 20
FETAHOD. il - BREFIVICEALTWE EABLTANET T B,

Table 5-3D ra s #r X % L W Table 5- 4D BRIz BHOMEMEI S TEIN B L S
i HMARBOITOOEURDRID R&E . BB EIERE 7T 2 &2
&R ol MBRIZH T I2BHDROEHEZ TR T FHEHEIZ0. 49~0. 86
THolco TN O DL Douglas and Gordon (1985) MSEKARIC B51F % Hfi ¥ D F
HEHEELTHRLUZ0.56H 503 0. 71088 LTS,

Fig. 5-2IC7R8NB KX DI, ¥riVr E BHOWBBHOHBERENETH 2 &n
C—RICEIMBED AN EEEAOND, £, BUNHICKIBZERBLILEA D
EmME T EEZ I No. 3B LN IBEBEHEZRTNo. 14~1TD 2 FHITH M D
RIeHHBEFRENECER IN Y, BEHEIBRRBEDOIMIZHLI LKLY
A% LR N

REZEOBEBEZRIZIOINB0.TOULETHIZK > TE0.IELS. BNENREI NI,
E-oT, WHHBREICH > TRIBEFROYHEREEZ2ZRE TSI ETHEIR
BELUILRBIEDAEETHAZ ENTEINT, LKL, BREDOHFMNERETH V.

MR T A BKT B ERNRTOABE-EI ZENS, DIEKEEEDE
AMEHRTRIET 2OV EDEHEZEZ SN 5,

RHAAY )RR E£A0BERKEREBREOERRUNEVERERT SN
CEEXEUHBWAT LI, BRUENEHRGOSCKXEEINTONEEFEED
MEEDF LM TR AN EEERZETTHAD. WL EEZ R THEYE
RO Bl RN T3~ AREORBZ R I RBERFEREE OFK

D3 mesmy b -7 (Fig 5-3a,b,c) o Tl RHMEBITE » TRED
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HGEREOMEEDOF: DO BEEBMENIET 20 T, KEBRO M504 5 1= 12

FHBETFEMBDEETFZRD, DU ELHBORKBEREZETHAEE LT
LEHLN D,

B2 by IRBITK BEIEHN

ME B L H

E£B1 Py TXREICLBF.O5H
FE1HTREBICAWIEAALFISREINOCBRUEOIEITS B LK HEOD
JIRNEREBRICRERATEIITMELE My PRE L. 4 AEBTDF, %215 72 (Table
5-5) o FuB XU T O ML S5 HAKICKI0OE L UWRSI02Z 2 h Fn#Ef L T4k
TR HEZRHE LI, ERICE ZREEZZRT I,

B2 by TRBIZEK BP0 04

EEBRIICAWLF,OS BILBEITE XJI2% B 3BMAETDOF. 28 L. .40

200tk X BamHEIVEKRICE N T NKIOEERLU, MEI EICEEZHR T,

A
KBl by TR BFD BT
L. 585 #r
BREBELTCHOAILE TS OB HIZK1051ICxF LU TY. 0. WRS102iCH L T
S3E VTN O BABEMOIOCEVEEZR Lc, &) — HOBREBDII320 % K15
HIEKISICH LTl 4B b DO DWRSI02ICH LTIR2.8&PP@E < HHRICK -
TEMEN PP R 5 7 (Table 5-5) o
B (No.2~17) OB #IZK1051c4t LT1.2~9.8 (FF#3.8) « WRSI02IC

MUTiH] 4~9.0 (F4.4) EBIEVERZR L, WRSI02ICX T 5 m B E DT
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Table 5-5. Disease ratings!’ of F,s and their parents to two
P. teres isolates

Disease rating of F, crossed

Parental Disease rating with tester
No.
variety of parent to Hokuiku 17 3192
K105 WRS102 K105 WRS102 K105 WRS102

1. Hokuiku 17 9.0 9.3 = - 3.0 6.8
2. U628 5.9 b & 8.4 8.1 2.3 4.5
3. €Cbh5 1.2 2.6 | 4.7 1.0 2.8
4. JT712 1.9 3.0 4.3 4.0 1.2 2.2
5. U693 1.4 Lo 2.4 1.9 1.0 2.8
6. E265 1l 1.8 b 3.8 1.5 3.0
ol alh 9.8 9.0 8.3 8.6 33 6.0
8. J8OT 1.7 Tt 8.4 9.5 1.0 6.2
9. B607 B8 6.7 7.7 bt 2.0 4.2
10. T395 5. 5.6 8.6 8.5 2.4 5.3
11. U720 1.8 &5 g 7.0 1.3 2.8
12. ET81 1.3 2 2.3 3.3 1.4 )
13. J808 7.8 8.5 8.8 9.0 3.9 5.8
14. K614 8.3 S8 6.3 4.5 1.8 3.2
15. U623 232 3.0 5.0 5.8 1.2 8.8
16. T784 2.4 4.5 6.5 i ld '8
17. ET783 2.0 2.0 2.4 2.8 1.8 2.8
18, 182 1.4 2.8 St 6.3 = &
Mean(No. 2~1T) 3.8 4.4 5.6 6. 0 1.8 3.9
Correlation
between isolates 0.961 0.879 0. 664

Y :From 1 (resistant)

to 10 (highly susceptible) after Tekauz (1985).
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KPP RED -1,

Table 5-6DFWMAMBIC TR INZ X I, REBE S 185 H Ik B 5 % 1- 13

FEBENVBDON. WHRICK L2 ZROAETH -7, mBXEEDORZE/ER I
| YKETHETH 2D, BmEORBIEH OB KA BERMAE 14 3 &=
0.961EMBD TR MEKRDOHEBEBELN L TR ENRENTE, r=1. 00 H
GWH/RNSPPHNDDE>TTI84E X TUT2INWRSIO2IZH LTHOLI LItk 3 & A
b 5o

LBEITSZRERETHIF ORMIFEHEKISZERELUIEAE1.5~8.8 (F
5.6) « WRS102Tix1.9~9.5 (FF36.0) ELWRSIO2TFHENR PP REN 72D
DZDMEITHEKE TIEITFITHNITRBRE LTI, —H. JINEZBRERLET AP0
RHRHIIKIZ R LU cEHEIC1.0~3.9 (FH1.8) &/ o fad, ¥RS102T
32.1~6.2 (FF#83.9) LU BBOFBET2ULOMWONEERENRD SN,
FFOEKHHEBREEHRELTASE, LFITSZREBRET A TIE0.879LER
WEN R I N IeD, JIRARERET AP TIB0.664E PPREWMEEL D, J132D
BHHEEZFEMEKROKEEOMICBIREFEROFENRE I NI,

Table 5-TOF ICBT A 2 BANMKRIL LS L EHROI BDHmBICLSLERE
FEIERE o bDD, MBI KREROEIHRBABUEIRD O NTE D -
o $c, WM XREBXREMAORBEHIT. JINREHMER LT HF. O IR E
DEEEMNKI5D R TII/NX . IRSI2OEETREVWLHEEZ OGN,
NEXREEREEALSCIC 2KROXEEM (BREXREBRXEK) AR
ThoeD T, FFOBEBERIGICBRERS S VBHERICK > TRITLZHT
BRAHERNBEST 5 LA 505,

2. Fr& i & oA B R

BRMORMRYAE XM, FORRELEY#HE LTRERZSVICHEmAE

SF DX Y % 2 Fig. 5-4% L UFig. 5-5ICR Lo P2 BtsRmEEd®

o A




Table 5-6. Analysis of variance for disease ratings
in 18 parents

Factor df MS Fv Component
of variance

Parent(P) 17 30. 48 43.54*" 7. 45

Isolate(I) 1 6. 07 867" 0.15

Boxe] 17 0. 70 3.50*" .

Error 36 0. 20 0.20

**:Significant at the 1% level.
Y :Tested against corresponding interactions.

Table 5-7. Analysis of variance for disease ratings

in 16 Fis

Factor df MS F'>  Component
of variance

Parental var.(P) 15 23.68 .51 4.08

Tester(T) 1 271.68 8. 36 L

Isolate(I) 1 52. 94 1. 94 41

Pe okl 15 5. 89 a.L50"

P x I 15 1. 04 = :

T % 4 1 26. 75 25.24*%* .80

P T X 15 1. 06 S0 E

Error 64 0.23 0.23

**.Significant at the 1% level.
D .Tested against corresponding interactions.

= Y228 =




!k
5
5
i

eHRHHCRBmBEDOME (Fi=P) E2 0, FHEB (h=0) OAE LTI EMH
RO EERT . THLUNONB TCEROBHENICSINET AL EH . =
wnbhhhiZEE®REEZEZ N3,

hoDF OBENROFETHZ2FEHRT v 2 (2 x (P, FEH il — iy
HEHE) /| BER - BRETEME | ) £Table 5-810 R Lic, LB LTS %k 2
BICbOFPDFE R 7T RAIEKI00 AR U 413-0.21. WRS102Z %5 L 7o &
£12-0.3E 0T NHADET., HAF 2K TRIENERIFHEREO /N X (KT
HOW) FHIKAZLERERTEALONS, L L. Fig. 5-dcmanig
FLOMiIcid. BSEORMBEHEN3 LV ULALUTTHAF OFRMKFEIEFRIB L
DINEL. T LOWRHMBEHOF. TEFTHRABL Y REWEHBELNBD SN, &
e REH 1 20 EB20MVWERKEERTEHAELZRFDVHOF, TLHESL
E# (Fi=P) DD SNT. £, BaEOHHRBHEN]1H50E2HBETH -
THFHBICEVEZTRIF. A SN T,

J132% M BERBICH SOF . TOFERT v 2 KI5 Z B L /2854 05-0.35. WRS
22U AN0.3B8EEAPFELTEH. MHEF. 24D EPTHI3KI05IZ X
LTREMHEO M A L2ER 2R Uy YRSL021TX U T W D 5 IZ A 5%
EERER LI, L2 DF D0 TH S E, No. 1613K105iC 5 U TIZIEGLE D H 1]
KE2EREZ R L 2ZHWRSI02ICx U CiRBREICEEREZ7R L. No. 9 BEKIE
DoTHZOMMMEMBRSEFVEMALEVAEE, BREICE > THHRIIHT
SPOEMHRIS I VR 5 I,

K2 by IPREICKBFD0H

K105% #4872 83 & 0 % F. 4 H 0 5 BE 38 S 0 B E £ B & OV & Bl 8 O F 3 fiE
¥Fig. 5-6 (R EBALBITE) B LUFig 5-7T (REHIIL) WrLi, £5H
KOWTRPRBORBEKO/NSVIEIIROE EM SN,

LTS AR e B4R EMR B AHEMTRO TN SERN T, YHET
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’ 10
|
?
|
|
|

O

Disease rating of e
—
o

(a) K105
Hokuiku 17 13 1 .

b) W
Hokuiku 17 SRl 2 1

A | | } i | i I | J

2 3 4 5 6 7 8 9 10
Mean disease rating'’ of parents

Fig. 5-4. Disease ratings of 17 Fis crossed with Hokuiku 17

and their parents to two P. teres isolates.
L .Prom 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).
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10

1

O

Disease rating of F
—_
o

(a) K105

(b) WRS102

i | i i i 1 i i =

2 3 4 5 6 7 8 9 10
Mean disease rating'’ of parents

Fig. 5-5. Disease ratings of 17 Fis crossed with J132

and their parents to two P. teres isolates.
D .From 1 (resistant) to 10 (highly susceptible)
after Tekauz (1985).
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Table 5-8. Mean potence ratio!’ calculated
from mean disease ratings of

16 F,;s, 16 parental varieties
and two testers

Isolates
Tester
K105 WRS102
Hokuiku 17 -{).:21 -0..35
J132 -0.67 0.38

Y :Calculated by 2x (F,-MP) =+ | P.-P. | .
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pEETTHEENDEC, FICHRBORBIEE I EERT M X D 2 288 L No.

16 165 9 B IV 2R ETRHUBJIZFHBSMEAR LI (Fig. 5-8) . %
o, ERIICBO TR N ZIEREBEHAET UiNo. 6 5L OITREMBIETFIZ L 2
pEER LI,

JINNERERLETIFEHICHVTE. No. 2, 13530 THEDORN IS
EOFEHTIR2OR T 2B MUBEFIMBBEZFICIEIEDEMIDS T
(Fig. 5-T) o E 7z No. 9 B XUV I0EDFEFHICH O TIRBHEMAL 48 L.
WO OBmENAETLSERMMBELRFLINOET AW BEF IR S - &

WRE ST,

2

AEBRTREROVDEDILRBAL LB RLBETCERINLE— LA A A
¥Thh, AMATREBREOBE B L TRFBOLESEE LTHEMAINT
Wb, BIETRLILEIIT. MENOFIIHVEK®KZEZROT, LBELITSEEHD
& UHF S OnetBOBEKICH LTEWHBBHZEZR L, BREZHLZLO
Ty EBITSERM UL BBREORNUBEFONT OHROINER LT
WBEEZ ORI, T, PFIOKBRMOFL MO BB O MHBEHHIT0.879& &
bHTE L KEHOFEE (K105:5.6. WRS102:6.0) $EM LT /D THE
RORE®HEZELU L THWE ELEON5,

—~H. BIBTREN LI IC, BAKHORER E U TRALIII2IKI00L
WRS1021c st 4 B TN R D, KIS LTREEQERNHE GAliEHl. O %
FTa60D., WRSINCHTHEMMH IR ZENL D PPHEI - 7 GREREELZ.8)
FOFHEoEHEHEERG0. 664 LBFITSE2REBELEGEIVEC, X
HYER QLN R® Xz, Table 5-8DFHRF v A AEIND LI IC, LA

TS i ews Ukl Tld. WFNOEBKEZEEL THEREOHANEE TS
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Fig. 5-6. Frequency distribution of disease ratings
in F, populations crossed between Hokuiku 17 and
seventeen barley varieties.
The symbols indicate parental values.
D .From 1 (resistant) to 10 C(highly susceptible)
after Tekauz (1985).
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Fig. 5-7. Frequency distribution of disease ratings

in F. populations crossed between J132 and

sixteen barley varieties.

The symbols indicate parental values.

D .From 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985). '
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ST LELITH XTI27 S CITTI2X LB 1TH OF, 0 IF ¥ 35 3 0 35 B 5 3 &
FH 95 E KIGZEHEMULHEAEITIZ2.6 (FHRF 2H-0.68) . WRS102%
BLIHAEICIE6.6 CFERT V01T EEHBICE > TEHD HRIZH & 2
EENA LN (Table 5-5) o - T, JINEZREBET AT, ORMEBEL O EY
EAKI00 K DWRSI2ICXH U TR Mo K FHR . JIRO KU BEZFVANT OEL
EROoTEGAICHRSIN2EHET 5. FRHEO ARV ERICKEEHEEL SN
5

BTSSR ERETL2M2DOF OBEHEEAKR LUcFig. -4tk b5 &, F1O
WHBEEIE 2 DORKBTIEIER —Tho7co Fhoo FHRF VU RIT X 3EH
REMBEOFMIZH BB DD, WHIEH S BIV4ABEEZEE LU TESE SO
ETAHMNRDONT, oI, FFOBHENBERME M AEZmRTNo. 100 9. 2.
PLUOIEDREMEE TP EFRDO AN ERNEL>TcOR. NToDOHIEF
HAEHT5HEOBRMEDPTHO P~ PORBEHEL LD EALNS (Fig.
5-6) o —H. FLOEBMUENZIERLEBREL >No. 6BLXVITHREDOHMEED
FAATRBEHRBEHIICE—72F 75 MBELRFICLSI0BELR RSN, LD
L. 22 BHA RTINSO DOHMAETICE T HFO0HIBPLPEREN LT -
DT, WHEBEZFOLTAINAT OFERBIT L > LHEICATLENEET
LTOPRBEHER > T REUEDIRE I NS,

Arabi et af. (1990) F 9 REOR YV XEF.OEMEICE > THAEEDZE
BREL, MlABIRL-> THERNBEOHS/EHOREIDPIEIETHH I LERE
LT3, REFAHKEAHEOZLN DL I BATLERBEZFITLHIXES
NTw3EdThid, RHtRTORERGEFORERZSOD THET, FLOER
TS LOBRE. 2 0RFMATOAREEZERLILBHEEISE2HFETLT
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Table 5-8DFHR Y F AUNEKICL > TERARICLIZ &0 5 HEE X h

BEHI JINEREBRET S5 2 OF OB IZIKI05% B/ L 7248 410 13I8 4 1
HmZEs U YRSI2EHERB UG EIC@BmHE S M A5 L (Fig. 5-5) o B
—HOM ZBROC TR ORBFEHOBREORMEMICH T 2ERBZESEUTH D .
BREEOBmBEEJINOERNABEZFOMITBIER S v ANIFEAER L ER
b %o

Fh. JIREBRMEORFLHDOAMA R UcFig. 5-Tick 3 &, \ILH DK
WEREEOF RISV TREREEEIRBDSNEN > 2D T, JIROHF T
AERMEBEFPINSDOBMEORTTIRNUBEFERA—TH I, H 50
REMEIZHOERNRUEBEFEEH L TLEELLNS, L L. No. 9 B LT
NWEDRMFEHATRBWBEMBMENZELIOT. Tho0BEMBOKIH &I

FRIIOBRUEEBLEFERIBAMNICRUELESALN S,

#3H F.3 XUFELHICHIT 5 EI DD HE

BB L O Tk

81 ERUSEEBBERERO XM EBICE T S KIS RE
HREHMD S MFLE L KEMBFICEAEEZFT T 594mBLEREOE LA
FLAXREARR LT, &FE£0 (120~391ME k. FH285M@4Kk) Lm#l (5151
) WEh 2N EHKI5Z R L. WHREEEGA I &ITHNTS

K2 EMMHLEEIRFUESEEORMFRRICH T 2 ERIED I H
KRICHOEL A AMEEEME L. TN TNHI00EAZEKL TR
(B20fH4K) ~EBRE L. F. 2@ EBRAEIMEKICZN T NKI05% 8 L THi i
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f R

£ 1 BEmBIBFREREB O LH IS 3 KHO 9 m®
fRMEFORHBRD > 5. BAUBOKBIRHIESSRETI. 0~2.0& 5D
ERHEZEZRL. TNODIBImAE TR 2~4.3TH %, —F. BEHEBORK
Mg ES 0~0.9E VLI NIREDOEMEEZ R L. HAEFHOHBITIZ T4 715K
HEDERNED SN,

P MR E LD EIC L > TRIFEEERAMEARS L CHAREE OEAH
FREULIEZA, LAOF EHFOIERMT I ~3#BIzFITE BB~ ELS L2
(Table 5-9) o TDH> b, EWIHEELBHEEDS @ 1ICHMTIEANITHEE.
15: LICHEETAERANIGHAE. 13: SIKAMITAZEMAMNIAEE. 9 : 712
NETHERPIIMHAEE. 63: LITHWMTIERANIMEEH - 2,

LBEITS 2 REUHEBRETIRMEHAABTDOY) B, EWMBIFITLZ08LHICHES
LR A2 MMM EOMFLENICASL L. PIHELEOMMEITIT 1 ~3
BLEFHOITXRTPHE2DICH L. 22— )VOmfEES : 1O 1EEFHEEZLU
K9 : TO2BIZFHOATHD, £ FFTETORBETIIES)E D KX HE % Fx
WTINRT2~3HEEFILEL->THD, MmEOHELAHMBRICTEIY FENLSER
BRI FHICEENRBD SN
BOONEFTREMEACFICIIHMTHMLICHESES. MEHEET LM
5923Laohnt, BEHBEZOHAERTH > 2 W22 DHMEETH
E- PARKRMICH D, BRBOLETHIBEbBH SN, T, WK
HoMMice— Rz >EHIERNZHEER LI

LE 2 KM SRRSO RHEIC BT BRI S
BEUHOLBFITE AL BICAO CERRBEFBERM LICF. LA 4METORN
WU OMEE S 4 Fig. 5-8Icm Ui, BEMELHORICL - THEHK L BF K

KRS Utzez 2. bE 178 x Norbertds & L E 175 X Aranir® il &€ TR ENR
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Table 5-9. Classification of net blotch resistant varieties due to segregation
type of resistance in F. populations when crossed with susceptible

parents
Suscep- Segregation type Polygenic distribution
tible
(R:S)Y
parent  3:1 15:1 1353 9:7 63:1 Resist. Medium Suscep.
Amagi- E035CE)  E256(E) E200CE) T523(T) U417(U)
nijo(J) E439(E) E259(E)
E451(E) U431C0)
U363C0)
Fuji- K091(K) J121CJ) K124(K) K090(K) K125(K)
nijo(J) C054(C) J149CJ) J141(J)
J188(J)
¥ J195C))
T038(T)
Golden- E816(E)  K608(K)
melon(J)
Hokuiku Nor- CI9820(E) CI5108(E) K756(K) Nigri- Aramir(U) K667CK)
17C3) bert(A) CI9825(E) CI5404(A) N677(N) nudum(A) CIT7584(A) K754 (K)
CI1615(C) CI5401CA) K764(K)  N6T9(N) CI9647(E) Califor- N619(N)
J626(J)  CI5822(E) N6T6(N) K622(K) nia 1(A)
K605(K)  CI9584(E) T632(T) K641(K)  K610CK)
K608(K)  CI9648(E) B615(B) K626 (K)
K609(K) J619(J)  E698(E) K670CK)
K623(K)  K673(K)  ET56(E) K751CK)
C665(C)  K696(K)  E864(E) K755CK)
N634(N)  KT701(K) K759(K)
N643(N)  1665CI) €660(C)
N646(N)  U610CU) N608(N)
N668(N)  E680(E) N617(N)
N7T29(N)  E688(E) N666(N)
N738(N)  ET97(E) NT00(N)
B663(B) 1635C1)
E660CE) T604(T)
U683CU)
B636(B)
E681(E)
ET799(E)
E804(E)

Figures in parentheses indicates the origin of varieties:

JiJapan, K;Korea, C;China, N;Nepal, I:S.¥.Asia, T:;Turkey, U;Europe, B:N.Africa,
E;Ethiopia, A:Others.
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Fig. 5-8. Frequency distribution of disease ratings
in four F. populations.
The symbols indicate parental values.
1 .From 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).
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po(R) A (S) 293 : 1ICHA L (Table 5-10) o L L. Ml u &

bZ DA ERN THETAER SRR NS, HIcdbE 178 X Aranird 4
HREBSMITED o7 7. LHFITHS XCI19820% & 0 db B 175 x CI54040 4
HCIE. HETEMENR : S5 10U FMICEHAE L. BEFTIER : S
3: SOMFHEICHEHE LT, WINd2HOEMUBEFIREE LT 7,
INODARFDF I ODOTHRHEASHEERXILEZ A, LB ITE x Norbertts
JUELITT XAranirt3 W I N SEIEBZE : 28 : BEEEENL : 2 : 10
MEkE—H LU, BB 1 E#EZFOXEIZE > Tz (Table 5-11) o UL L.
PHERHEATERMBEHDERNEREZ IR L, 3 1OALLICHEES LD - 7,
—hH. RHRKFTOT2HEEFXELEAONIILELITS XCI9820 (15: 1) B &
OB 175 X C16404 (13: 3 ) TIRREPHREE : 28 : MK EEEODF: R H 2 HE
K7 :8:1&0) 2HBEFRIZHEA LK (Tableb-12), - T, F2tHKIZF W
THIZMNIS : 1. BEMN3: 3T/ LIcDIICIIB20M8FFD 2 DD KB # 1z F
BTN EEUTH DI LTS CIMAMRFED 2 DO R BEFD ) b—

INEHETH- I EX2RLTVS,

£ &

Table 5-9iI R ahic &k K HAMUEFHO K EBIHRAZMNSEDONTE
D, BHHBEFOBMRKICEULTHTAUEREGATL S, —H. BAEERLE
LT 4 RBOE — LA+ AFRKIGBEHLTOThbEEORKEE R L.
BN B zF0o7 2y —ELTHETH > 72,

M54 2 XMl EFRICL - CELEAERS LIcE I A, KK : BFED
3 lOMBEFHICABINSERRIT/ 4T HbE2HBETH-Tc, 2O
LR AEMBEBORNBAE DR LERRETFICLIBAENDIT LI LEET

LTz, £/, o FHMEEZFRICIMBH TEERSEDON, HITT
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Table 5-10. Segregation of resistance to isolate K105 in the four
F. populations

No. of plants for

Cross i p
Resistant Susceptible Total

(R8=3 10
¢ Hokuiku 17 Obs. 141 38 179" L35 B 25-0.10
« Norbert Exp. 134,25 44. 75 179
¢ Hokuiku 17 Obs. 206 86 292 3.09 0.10-0.05
4 Aramir Exp. 219. 00 73.00 292

(R:8=15:1)
% Hokuiku 17 Obs. 224 21 24nh,. 2. 2% 0.25-0.140
« CI9820 Exp. 229. 69 15. 31 245

(R:5-13:3)
% Hokuiku 17 Obs. 210 41 251 0.96 0.50-0.25
" CI5404 Exp. 203. 94 47. 06 251
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Table 5-11. Monogenic segregation of resistance to isolate K105 in two sets of
Fs lines

No. of strain for ¥
Cross P
Resistant Segregated Susceptible Total C1:2:1)

9 Hokuiku 17 Obs. 13 40 20 73 2.01 0.50-0.25
& Norbert Exp. 18. 25 36.5 18. 25 73
2 Hokuiku 17 Obs. 15 49 14 78 5.15 0.10-0.05
4 Aramir Exp. 19.5 39 19.5 18

Tahle 5-12. Digenic segregation of resistance to isolate K105 in two sets of
Fs lines

No. of strain for x

Cross p
Resistant Segregated Susceptible Total CH 81D

+ Hokuiku 17 Obs. 39 ot 6 98 2.76 0.50-0. 25
' CI19820 Exp. 42. 875 49 0,125 98
% Hokuiku 17 Obs. 34 58 3 96 5.11 0.10-0.05
7 CI5404 Exp. 42 48 6 96
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FAETICHRT 2ENERBRIER ORI ITHELE T4 & - TWa5a0%

(L, MR FARECBOTIF AT OBEABSEINEHOBE I LTRE L
rEEER LI EES —H LI,

FEELIASIUCR2HOBRBIREMHUKOBMBEICIERNORL 2 X %
LENJEIAHBEECFVEE L. FICEEEO R 2K U E T 0F £ FH 0 4 m
AERINIC TS AREZRAL TS, FEBTRF.OBIAUEEREL THAD -
t@?\«%D@%@ﬁ%ﬁﬁﬁﬁ%@ﬁ@ﬁm&kéé&ﬁ%?%;&MT%
wino e, Table S-OTHWMBELCFHAMAR UL £ TEE®ED /N X VI
HUHEEEFICEIBEAPETENTOITRELH 3,

A EEDFEMIIOOTFRKEEZRK L. TOREBHBITZT-7EI A,
THhOMEETHF MO PHELVFOEETFRHEZF LI, 20 HLILHIT
FXAranirOF £ TR 2H VPP EHENEL D, FsFRICEFOT O HERHKEN
DAMIEEEN ELBEHEANE D - 12,

DL, FsZHANDBBEICK - T HBEBEZTFOEREDRZHENMLIEZDNS
EFIVICHAIVAILEEHAIBREAREZEIONSIN., BE2ERHOHEFEA
TEEUHOBIZTOMAVEELTOEHEICR. AE2BERHOREFOF.TO
EHERIR2EROBRIZTOMFERICENTHERNE LS S5, £ 72, Khan and
Boyd (1970) BRI H I VEZTOMBORKEHEZELZ S I EITX D HMEEH
ODAMBRANENRTEIIEERELT VS, #oT. NToDHEEFEEZRFDOM
OB BEEIC L3R EBEZIPTOAE®KSS D, HEHAZHOIA Y
TVROBMHOBEFANICIEEEZHI ZEFLEL LN
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B DB+ Bk =BT U,

W B

Fig. -9 UL7cLH I, ZFEHO2H T EREMNET D, SLBE LTS XK66TT
RFBEE M D T ENRT. 29 CTRFHEMICE — 2 2B T 590, £/, LB LTS X
K5I TR FEHENFIEPADS. ISTHEMEHDIFIZLBICHILET75y VS
AR LT, RIBICHER UM B0 IZK66TTS. TE RPN P <. K511
L3EHEOJPUET L, BFEBRELTHVELEITSORBERZVTho
ERICBENTHI0EBMDTED - o

HF IR T 2P R HOFEHMED A ZFig. 5-101ICRx L7, WERDH G
DR B IEK66TH3. 9. KT5IN 1. 2 CF £ HOREDBEIFIZREDOMHZ R L
b, BB OIEITE TES.6 (LEITS XK66T) B L. 3 (HLHITF X
K751) &Pl & DR BENPPM FM SN, LH LTS XK66TDFs i F
BERF.L£MAEZIZRAKOI AR L. WHELO RHFHMET. 14EF LD
PRIV HHATIZFIZRAETH 7o —H LELITE XKTH1DF: R
BRET IR - 7o aH 2R U, RERE O FHHE 3. 66 TFEHODF
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Fig. 5-9. Frequency distribution of disease ratings
in two F. populations.
The symbols indicate parental values.
Y :From 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).
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Fig. 5-10. Frequency distribution of mean disease ratings
in two sets of Fs lines.
The symbols indicate parental values.
D .From 1 (resistant) to 10 (highly susceptible)
after Tekauz (1985).
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fREHLCEBRUERELA SRR TROTHOMARITH T S RGNS

NS CBEFROBENES, — . PHOBMMEE R U7 RSO 4 8 3 K
x(, BREDOTEL T I3HENED SN (Fig. 5-11) o UL L. oK
GHBETEHEL TV ALAONIRBVEHED O, BMBBRIETIC L 3 EE
BEONESVBEFHNI TRERELTOBI ENTEN, T, HE2ETR
nieE IR mEBANOBAERER (4#) F0.5~1.0THH. ZTHASHIZHU
TOFRMEBEERRET S E. FBsTI TR AEBMMLUERZEDNSHELE LD T
ERUEBIZFHEBHPEVZSBRVESL LN,

Fig. 5-10TILH1ITS XKT51DOF R FEED 5% 2P L D 29 & 0 I 1o
o7 BHBIEAEROERLSBHOOLTH LD, BFEHEHOILEITE Ok B
HOF R ERE L1993 I RPN E Moo 2 ED S, FEMABRE LZED
HHROHEITDRRHTHEN > LW REENEZ 5N 5,

FohOFs RN DBIZRDOHEEME KD B 7201, FEH D KB 4K D7 B 15 $
ERRBROBEBMAEOHMIEH EOMOHBERH TSV ICH BB EZFE L ED
Ay LHE LTS < K66TD AH B4R $i2 0. 767, [E @45 $130. 645, £/, bHITH x
KTO1D AH BE 4R #5012 0. 783, MIIFHREIZ0.6T4ATH M A B D MR E ¥ L U [ 7 1% #
RIZFZFABKSMEEZR L7 (Fig. 5-12)

Ri, Th ZhoF£RICBOTERNEEBFEOM A ~NDREKEZMA ., #
WEEDN S BIRA#HE L7 (Falconer 1960) o 7 d. EFHED HH 0 #KZ Ik
HITH XK66TTIR BB 5 LU F. b HEITS XKTS I TRKBMHBM2ZUT &L L. 8
RED HHADBHKRBOTHOMETICHT T HRHEEH I U EE L (Fig.
13, Fig. 5-14) ,

BRZEZILHELTE xK66TTid4. 70, LHF LTS XKT51 TR T.52, MIZHEF B
337, BEMN5.52T, BHRERCHTAREHBEL SHELLBERITN

THO. 725 L 080. 13 1212 A% D% 7 L (Table 5-13) o
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Scatter diagram of mean and variance of disease
ratings to isolate K105 in two sets of Fs lines.
D .Prom 1 (resistant) to 10 (highly susceptible)

after Tekauz (1985).
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Correlation of disease ratings to isolate K105

between F. population and Fs lines.

**:Significant at the 1% level.

D .From 1 (resistant) to 10 (highly susceptible)
after Tekauz (1985).
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Fig. 5-13. Selection experiment for the disease ratings

to isolate K105 in the cross Hokuiku 17X K667.
D .From 1 (resistant) to 10 Chighly susceptible)
after Tekauz (1985).
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Fig. 5-14. Selection experiment for the disease ratings
to isolate K105 in the cross Hokuiku 17XK751.
D .PFrom 1 (resistant) to 10 Chighly susceptible)
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after Tekauz (1985).
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Table 5-13. Selection differential, genetic gain and heritability
for the disease ratings'’ to isolate K105 for F. to Fs
generation

Fa Fs
Cross

SZ) Ra) d4) SS) RS) G7) HB)

Hokuiku 17 X K667 9.02 4.32 4.70 8.41 5.04 3.37 0.72
Hokuiku 17 X K751 9.00 1.48 7.52 7.20 1.68 5.52 0.73

Y :From 1 (resistant) to 10 (highly susceptible) after Tekauz (1985).

27 :Mean disease rating of susceptible plants.
8 :Mean disease rating of resistant plants.
47 :Selection differential.

:Mean disease rating of susceptible lines.
50 :Mean disease rating of resistant lines.

" :Genetic gain.

:Heritability.
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FEBRICEIEBRE UTHM L 72K66TH & KT51i3 % 3 #iTable 5-90 F, 4 [ o)
FHEHOTHEICE T, VINdHMBEEFITLZ98AER L, Fig. 5-9ic &
WTHIFLITS XKOTOF RARBBHUICE -7 ZHF L., BFITE XKI51DF, 4
AEE—7 DR ORRBHOLBICODK->TI75y M H AR U, 1. %
NZNOF: 2 FEEOFH O ERN TCEARGZFOBRSEIRAD LN - /-
(Fig. 5-10) o 25T, Fig. 5-1IIKRENB LI, HFHAEDOFFHITH L
THROEMUETHEHZLILRZHROIFELLO T, EIABICHMBIEZFIBE LT
BRI LIRIZIZHEEAL S NI
AEBMTEFEFHMROBFHBARHEBRTFRBFRE. b IO RKE LB
RENO SHEOHELGROHEEMEPRoNT, HFMALTOEIEBORK B HFHII
K667T3.7~3.9. K751 TR 1.2~ 1.3E DRV RS LI D ST, BEED
HEBRBOINS0.6~0.8THEICEUL TR, THIT, THSDMEIBERER
1B AT UVUNAHDOOCEH UK BEOBRBGEREL LIS —H LD T, ¥
MR OBEZROMEEME LTRILOVEEORBVHEESL T LU,

Fig. 5-13% L U'Fig. S-Mdicmanc L H i, F. TEREMEEZRIL LGS
KRFsZHEDL K WK T, MRBEDOBEVEH TH-7c I EZR LTS,
T, REMHBENRAE O RBKBIF.MROMBERBKICEOTHHRNTH D
TORBBBREECERMUAHRBLOOBH TSI LICXDAROTEIERRK

DHKPSUEETH B EH LN,

- 148 -




1. WHitED XRRF L

RERNUEEFMTE2HE. BRUENEUTHIDRNTH 5510 & - THEIK
UBREORTHIEBRLT L, AMAEZHIET 25 T REHHFK K HE NG
MNBHDPAMTHS>KKDT, TOVTNTH-oTORIETEXBZIE, T/, M
EAWMICEH T2 ZEOMAEORERREMA B I HETHBZ I & NnE
KeNtco COXIBHBALS, AMETCRABRBETCZHOBRIE SN S
Tekauz (1985) OFHEIHEE 1 (EHHE) ~10 BBEHFE) 2HA L 72,

Tekauz DR HMIBEIT K - THFHMT A E. #5000 FHED EHTHE (T E LW I L
ZL, mHERERZUHB TS o7, L b, MEBHO@MHZBRL EFIFL2BICH
Ko TH—NREBEREZEAL (B2E B2H) . FEROBEERREIR
bREVEETHL1IRE L, KU OBEFEERXINT 2D+ 410k EHEN
Ronlcd T, Tekauz DAY = RAHOBENERICAVIONEY TH 5 &
ZZ 6N,

2. WHROZ R EMNE DM

HEDHEMKEA F SV DOEKRTREAETFHERICBT 3RERIENELY, A+ S
ODHHR TR HEADHEBKI D HPEFEERNBERICEOCTRFLZIEDXW S NITH -
o —Hs ROVBEOHEMOFNMIB LB ELBERETCIRETIOEUERLD,
REZUH LT ENEB S LRBEI T, B SUI2EEPHEEOEZHGIK
SCRBB I b0 DO T, BAKOEEPHAETHBROBRERICEFE—TH -
o o T, ROBEICAHTEAEMBHRARBGHICAKSSMEL TRV E
Exoh 3,
AMECAOLERRIEEREAFIOAICREIN, WEEOSEERE LK

MEMOEAEOMEL FAT UL K L TOE D, o RO Bk R E%E

s lAn 2




AR P LEDRRAERTEILEEM UL, L L. S hE CHEEED T 6 )

EFEATHEENTLBCI14373 (Pt) | CI4T9T (Pt2) B &L F CI2T50 ( Ptods
JUPts) ® 3 ¥ (Davis 1990 et al.. Khan and Boyd 1970) 2%, BOEB
OA TS THERUCEHRICBREOERAUEZRI BN 7D T, AL IC Mt L
rEBORIEHRBERMOBEKERZRENL L EEEZ SN 1z,

BRERO—MMOBEKRNA » PO mEOUT42412 %t U TH R 12 & Wi B % o5
Licl &2l E FAMARICHOEBERPEOEMOKBRERZ I EAEH—E45
hico I—EANOEKR THIEEICHILDA SN H & LT, Khan and Boyd
(1969b) A — X FZ Y TOHEKIC DV THE L. HBiETix Steffenson and
Vebster (1992) WKE AV 7 # V=T M THERUCEKZ 130K EEIZSH L
flnd b, & 7. Tekauz and Buchannon (1977) B A FF D<= rN, H 2 HF
2TV BEOCTIN=S D3I MERELTCZHOEKRZEM L. BEHRBIZKESN
NDERZIAONSIBDOD. MmBLEKOMATIZK - THRINEDOFIINH x4 3
SIRHRED LB T EREL TS,

COEQIE AFLFORBELAEMRICTOTHERDSILDODEENKE S
ABoIFRO—2E LT, ALV EREBOEREDREINEL s TR L
NEZOoND, FEIFETHOVILREGBILBLEREEREZETS5DOT, HOHE
KB A2 REMHABORBERHBBREDEIAIFEAESMMEL T E AT I,
T, AMETHONLEREICHETIMNARZ. HVEORZMBEHFICKH LT
PMEDEEBNICEETEEEZL LN S,

3. Bt ZERLEBIEZANR

BEA A LFEMOFEHMBIEFHBUTCERBEOFHEEZLBELILLEZ A,
BEIT L > TREHERNRZDONL, UL, THhooBEEROENEOM
BUERN, BEHIZSLTELLEIABDIEOVTRBEHOKRMDH 5, EF

ETHRNEOA TCHEMICRE LTV EAEHEMF TR, B2 FTo0E

- 150 -




BE—NWEIZLFITBEBLEAEASNRDITH LT, 2 F 4 E7 ol izaiE:

PIAEAEMmBOEGE60%IZDIZT->TWSE (RES 1992)

HEMFEABRIS, FBICBLTLRBRBEOSE VEA TR LI F 4 T
EREOXIUBHBICEOTEMLENBS, E- VA A LERBOEF N &
SECHD SRR ELTR, BERUEA2EN T 3T DEFICKB I NS HE
I, LE T RNBEEREFRETELA TR oD EB 3 ENTE LS,
BENERPIBDO TE-LLS>TOAE—NWAFLFOL S NRERTIE. &L
WHESAVEV—Z2DOHMELICH L TETHORBENR —BENUERIEE R L. %
RRRV—AR LR ECDERENRES THEORESUSZ LD, REBEHEO L
BHDOAIZKD B ERBERNIKE O,

Flho. E-NNAFLFOPMBEEINHEDORBD IcHITE = )bAF AFLHOIK
EmEERERARICH VS E, E—-VEBERUZUBR T A HDICEFEASET
AT LIS (HFHS 1988) o > T E— A F LFAKFEMUEZEAT S
K%/ TR, Yl PHOBEMRKEOE - LA FLFNSDERAKDOEA LR A
(Metcalfe and Bendelow 1981, Metcalfe 1986) . ¥R ICIZ T Tt # =
BIREDZMICK » TEIAUZRILTI2O00NELEZEZIL SN S,

4. Whitk OB irkA & REZ R
REMB KO WM EEIZFI3 I NE T Pt (Schaller 1955) | Pta. Pts (Mode
and Schaller 1958) ¥ & % Pt,,d (Khan and Boyd 1969a) @ 4 L HE N
TW3, LU EETCEINLLIIC, COEFIPKIEMBEFICLIIRE
DEMUDPFETEELELN 5,

RFO®EIc LA E. AFOKNHIZENZTERR® (Bockelman et al. 1983,
Douglas and Gordon 1985, Sharp 1984) . fEA#H OBV #IEFITL > TXREIN
T3 (Arrabi et al. 1990) , REHEAUTHEQOBAEZRTHEF TN

TOEAKTREAERAERITVEANSD. X HMBBRETFOFEAT LA

- 151 -




%ﬁ%%cf\h%@m%ﬁ5&%%@%%@%%@%E¥W%Kﬁ%ﬁ&:&

NE. WIS ATREEUET, DO, REHEATORKUBEIE L Z EAS
cDRBICBTSERMNDOETAE LI &3 Hiura (1960) WAFAES LA
IHTHELTOV S, COX)IRERUBEZFEZINTE2HICHB (1976) 13
BREDORBPYUBRCTERZHEETILENSIELTHD. AEHHFKBIZE L
THBIETANICHETRERERETILERH S, LA L. ST % 5% A
WTHRBEATBEOREEICEI > TH O BETFOEAEHETZ2HRENGEY &2
Zot %,

— s AROBENRUERIHIEBEFERE L BEHETICLLIHEE Lz, &6
mil 3 AN I8mEORY OV RMFIC B 2WBIBEH DT 4 7 LIV - #
BEFNVICIFIZEEG LI LR, BETIREFOZBLBAETLER. T, HNWY
KIERdT A2 &E%2R LT 05, HIETFOMHMMWBRBZEBD R LD K& <L HKE
DEERBOITNH0.TULOFMEER Ui, £, F.&F:D BF %O BITIC
BOTH, BrEm. BTrHBESEIU0CRBEDREISHE UIcBIZERIZ0.6~0.8&
RNl &6, HHBRBICIZENHERBRILBENEZ EAON S, 12K L.
RECEMUEZEHEOFENEZ . MPHRTRHERREZEIOAT OB TR
DRMETHHMEENB DT, HIBEREOEALTLUBTORENEY &R
SNb, . MEBMOFHREROREFESHRUELROUERERET 1B
EThh, HERKICIIRBEDRIEESTEI L, - T, APt
REIC & » TEFEHAERZ Y —= v/ L. ZORBABORFHAEEORELEN

SEIL DR BEAERKOT RS TRELS Do

w LHZ




AEMBIFERIRBED 1 ®TH B Pyrenophora teres Drechs. D&Yz ¥ - T

$4, EMECMERSIVRBHMAROBHAELL., FEOBHEMPET LTI
FHED E— VA A LAFEBO TR EEABERE CHE T+ 2 ANETF 2
EERETDH 5,

REMBR B HERAZMOA A LFHEM/MHEOS B, FEUTEE - 27
KA LTS, BAETH, LiFESLIVCEMEALZEDOE — )bt 4 A X
HCTRINETHAEEINIEZSINTED, BAHEEINMLELELE STV, L
LEPS, AVETRAREOEFRICHTIMENIEILAETODATHELON
BIRTH 5,
AMEBREZMARENEZRANICHEIT L. BOXEFE. BRittokESH
E. WIRED S, BVHOBEGZEES LI CEREO#EH LRIKFELZH S
KUT, IR GEUEETEOAIEZMILTAIEAZHMNE LTV S, ROW

REIUTOXIIcEHIN S,

1. K2 MBEHT B O B3 45 ¥ & 42 4 F O W R ik

BRI B #d 2 Bl B — I 25° ~2TCE B oh, T, MERER
itk > TE DR - I,

RN L2EMBBICE I 304 FRERKOBEREIZDCEE AN, S56IT,
BREHL D $25°+ 4°CHI L+ 6°COZRMNETHETHENEHM U7,

TTH A 15°CHE., 25°CHEI LN T 6 CTHERELILEIA. HFTFTDHEHK
TRISFCHEBEBTOAEFRLCEERINLH., —BIITIEF25E 6 CTRGS
EFHEDRE D e B>T FRUBRICRELTHEFERRSE S LD

RV-88541 2 M, 120 B CEZALERE L, 256°CE 6 COLKMFH THE

- 153 -




FEONBLEEZONG,

2. BEETTEEBOER K

BRI SHERAPES LS00, BRRBOBEBERIGICERSBRZENED 5

plet. A AFOLEEBRTH B 15 ~25CO R T RIFIRIEDER 2 D7 < L

REOBRNEBBOFINBEREIT L > TEMLLD - fee o ST O I
BIEBICE>TIREAEEMALLD - 12,
RFEBREREBIECICONTIET Lic, 2,230 A LT 28 & 4 &
DEMEAFM U EZ A, BEICIEr=0.91TEFHOED MG RED & hie,
g, REMEZRI2EPOFPAEL . ERPB A THE NS, 21
WTOREDHVENTVEEEZ SN S,

foTs AR TRROBEFEFH O, UK EBEEI4ABH20CORE
ETHER L. W2EMET 2, BREOHETFRINADHETHIEL., BEES
~10X10°/mIiIc B LD LREHE LTHORDTween-20% 2 5, 44T BE
BAEGEE LcHYAIZ20°CHMBEIZIZIN%OERBZIC2 AMEB LD b,
~12HMIH20COEE THRT 5, HITtEIZ Tekauz (1985) IT & %55 BI ¥
(1 EHHE~10: BERBE)THMS 3,

KR % Tekauz (1985) OFRBMMHM THM LB E. RHRNBEHRBEROD
FHREIZ0.5~1.0, 1 ZH5MEEZE RO RHET G MHBEA DM EERRFER
0.4~0.8, F/z, BAEKHARIC LS EORHKE EMIENY O KX E MM OEER
ER0.IBETH 7z, HoT. WHHOBMGHELS I 1 RES MEEALL
ARHBICH > THFHBMBTLI~2, BPEZRCTIHADOZRHRHETI 2
~3DERNEBELEL LN S,

3. ¥ 2L
KVESLUHFSOAFLFHSEMU2HHEEHRAZHOA A L F38m

MRS e D 3mE Lo, WM E D BN LR, HERORET T 5 UTITam

~ LSRN




EOBRMEDOERBIBDODTRED -, £, BMEGBOREARICREES
pERHDONIN, REFADOTBRBRESHEDL.MEITT EL I - 77,
£HEH O Je% Finlay-¥ilkinson (1963) 2R L7c & HICHEIFEHTIC & - T
FLcEl A, ZLOHBKDOHEERIHEICHEMU L T2, BARKHA R4
spotBH DB B L PHEEAN DB CEBKOEFREIZH S N/ 5 72,
X5, HREMBOREER = MICHBATT 2201, REERICHLTE
B ET TR FEKIE A FF Dspot# (A) . A+ 5 DnetH (B) . &
REBRD— (C) . ERBREEBMEDO—I (D) LU Z D (E) © 5 B4
YRR (S

FEHRICOVLWTHHZL FITHNOHBREERE M LicE 2 A, spotB o H#k
DRFEHEBMOFELRINEDRULLIE, 7. DBHLEHOKEEREIIE D E
MLUTOBI EXRH SN o, BEAMBOREEH TR —HOEK. % iTspotH
DEHMDOHEEHE I Z DAL LT AR ALN, £l 4V PO —H O o N
REDEIUEZ R LI, HREMRBOMATIT K - THEIUHE & BWHHE O RIEN
FHRTHIFEOWHBERLV— RSB RD SN 5 T,

4. HEBRFERMICE ) 5 EHH

REAALFOEBHEFITHD T XTT P. teres DHFLEWUENRD 5 N72DY,
BEAEDZRBFIZEMMEA T Uic, ik 4 E#RICxt LT H spontaneum D% { O
ARBEMEE R LN, —BICEDy 2DRKOEHHEEITE <. EHERIRSI02IZ
HETLEABEDPPHORENA S 7 ICRETSEE, BAHEOMBOLRNZE
Doh i,

S. REMEIC B 5 EbH

BEB ORI HF 4 THRR U 4EBKE2 0006 0 REICHEREL TREKED
MeERFHTEEEbIC, BEKIINTIEREREERZFML 7,
BRABHICHTEA A LFGEOBRBOHEESHT RO THOERMTH D

- 155 -




zOE— 7 BEREMICH o BHEKM CRBBEHBEVKEELEDHBE Y
FicH D mEOENMERICIBEEKRTEM LTV B30T, EHEMNOKE®ED 45
LR E B S NI,

AEBRICKHTIBNUEOBEERIZFAET, 77V B L08R E -
gihotce —H BERTEM U ZHEKIIHTIBBEHOZEI M ak ks
—Oy /NI EBODIIH U AT THEBRUZZEKICH T I2BBED S X9
—VIZEZ - 12,

HA TEHRI U ZKIOSE A+ TERILL 7 WRS1020 55 B #5 % o 1 ¢k 18 A0 B 4% 5012
AFBOMAETDOHFR TR/ (r=0.553) « KIO5EWRS102m 95 JE 13 2 4 431k
LTWA I ENRBINTIc, L. KI05ITHEPutE TWRSI1021C 5 D S F 1L 25 5
BHrD, TO)BL20mENR/N—J)VHRKR T, TDIEEA ED /N R iR %
RUTo - Ty KIOSITHHUME TYRSI02ICHEM H D B s T3 R /¥ — )LD H df B 5
BICRELTWVWE EALN S,

BHRKIObZ M L ¢, 102mBEoERNRNUEZFMLAEI A, BIHMITE -7 %
FT2EmM B0 E2RUic, tiBliIckET s EEREOREBRIFAET B
SUHILBIcE L., BREEORERI—o v /X, MVABLIUVEHET VTICE
Pl

FERBECL->-THEZS2HL. TOREEZLERLTASE. BHEDZ - N
FmAEHERL, X VOK - BREHEICEREOH SN ERDNRD 5N,
DTN HEOEMBENED o 7co s NELD ZF&. RBRH LD HFRHE.
MEREHEORFE R L ) SERBO BEH CTERAENIFRICHDN - 2o S HIC,
E— A Ao luBimyrs "% - % - BB - RUEOGKEN TREREIFIC
W, W A% - B - REHOFEH CTEBOHEEIED SN,

DI IBEMBOERRZTNAThOREL IR T SR FORIKKERICEK

ENES AL DIc. AEREFREREANT S - REBEBITK - RE

- 156 -




KOWTHYEHEBEOBERBEZLB UL A, WHRLZERIZDONEH - 1o,
foTs BETFHEMOBRUOERIEGETORKN N TIRAL . SO M
FHEBII3bDTHBEEL LN,

6. WhtED 5 17 VIV 4

6 X 6 DIEHLY DB 3y POLYHITKI0535 & WRS1020D 2 Btk % 85 L
TENBE OB Z BT L T

DA DR HMHREIVCEHRHREZ Sy POV ThORYDETH
AET. MM RIEEDRICHEXTRED - 12,

Vt/Ne7 2 7 DERFBEEI TN G 1ISEL, TRV ABHEELBLEADS
Nodo 7o, VetVrEWMBMOMBE/RH O S EIBEO FMIIEEEAS N, M -
BHEFVEREUTRIGENT A —F — 2 HE LicE 2 A, MM R EEL R
FOREC, FEEWEEIR0 49~0.86E R ELBEHER LTI, BIREIEET
0.72~0.87. IR TO0.95~0.9TE VT HWEN RSO HMP B R0V K &
WIENSEMBEDRELBUBNES THEEALNS,

3ty FORHBYE DRI OEFLHICEHMKKIOZHME L THIEHEZEHE L,
MBOEPENBHEEITESCBEF.LHOSMBMBBIEFNEZD, MHOD
BAEDOZENKE WP EHAREBREFHICIEL, /0. BERREOHRN
SO EHATCEBAHEBEGO LR ONT. SHEBORNERZF % F
O FRRBEHOBRNUBEFEER LTS EASNI, —H FAROENR
BT 2BRAEOR£HATRBHREMEO D ELRD SN, BHOF T 5K
EOMEFRNERLE B DN,

T. BHitko b vy SRR

LEITS (@agte) £T132 (EHiH) 2#BREHRE LTITOBMAI b v TR
UWRiB X UF I 2 itk M L CEMABOBEHZBIT L7

-

BREOILEITS 2R EBET A OBAKE 2 DOBKMTRIZFT LSS

= 19¢ =




n. RSB TRERABOF ISR ELEHAT Uiz, U Uy 850
HOPENEDP OBRFEICSZT LIS ONT, EFOEME D H 1 & 5% D S B 5K 7~
FEAE LT, Eo. Bl OB L PH O EFO A8 M #E TN T
PRESEEOERMUEOFEAO I IEEHEEFHTH - 7,

B PEDTI2EBEBE T AP CIIBERT S HHIC & > TR B % 51 2
Bifoteo oy WMMHEOBmMEEI132L OF £ FIT 50 TIEBIFE MM &0 5
RADONID T, BRABICRIINEEL BB EFNEENE L0035,
8. EMILEDF 4 #r

M mBEREREMEEDOTHF4EFD ) bSEFATI ~3#HIEZFMD 5
ERBDOoNTN, BODOIER TR EMEEFHRZAMLLICES TS, ME)H
CFHLACBIERNOBH VB FIEETEEALNS,

9. EIHDF: A HIZSTICFEFD BT B{%
AHORMMELOF £ OF:RHEEKLILEI A, 2HAETEVLT L
DU TH 1 BEZFHOSBEHICHA LY., PEIHRNOXRITIERNTH -
o e, BOD2HMAVTOF.E£HD )L 1 EHATIRIEGIE : MAEHELL:1. &
IIEHATIRIS:SOPAFMICHEA L, FeZHEIVWTHhOMAEE SRFHEE : &2
HoRBBRHEEEOSEENT - 8 1OWFMEICHEA LI, €->T. WIHFIZ 2D
DEMABEZFLNOCTILOERTHIDIIH L, BEHERZ—FHOKRGIHEHELEFIS
BTH > 72,
PAEARCMBEZIH T BER L2 E2HOF:ZHOEIMEEZKRE L. KL
OB FBGE S CIC B RABAT Ui, FAEKEFRBEFHMORHBHEED
HBR 12 0. 7673 & ©80. 783, EIRIEHIZ0.6456 K TF0.6T4E . WITLOMEE
THRIERA%SOBVEATR L, WEEHO BYgE L BRERAENOHELH
BRI, AL T 128 LU0.B3EVWTFROEVEEZTL, HBBETIES

TABADEMU D BIKIZLBHUAER THEEALN D,

- 158 -




5 W X W

Arabi, M. I., A. Sarrafi, G. Barrault and L. Albertini. 1990. Inheritance
of partial resistance to net blotch in barley. Plant Breeding 105:150~
155

Belglund,D. and V.D. Pederson. 1981. Improved technique for screening
barley lines against Cochiobolus sativus and Pyrenophora teres. Plant
disease. T1:1115.

Bockelman, H. E., E.L. Sharp and R.F. Eslick. 1977. Trisomic analysis for
genes for reaction to scald and net blotch in several barley cultivars.
Can. J. Bot. 55:2142~2148.

Bockelman, H. E. and E.L. Sharp. 1983. Isolates of Pyrenophora teres from
Montana and the Mediterranean region that produce spot-type lesions on
barley. Plant Disease 67:696~697.

Bockelman, H. E., R.F. Eslick and E.L. Sharp. 1983. Registration of scald
and net blotch resistant barley composite cross XLIII germplasm. Crop
Sci. 23:1225~1226.

Bothmer,R. 1992. Origin, evolution and wild relatives. [In "Barley:genet-
1cs, biochemistry, molecular biology and biotechnology” P.R. Shewry
(ed.). Alden Press, Oxford, 3~18.

Buchannon, K. W. 1962. Note on the effect of leaf diseases on yield,
bushel weight and thousand-kernel weight of Parkland barley. Can. J.
Plant Sci. 42:534~536.

Buchannon, K. W. and ¥.C. McDonald. 1965. Sources of resistance in barley
to Pyrenophora teres. Can. J. Plant Sci. 45:189~193.

Burleigh, J.R., M. Tajani and M. Seck. 1988. Effects of Pyrenophora teres
and weeds on barley yield and yield components. Phytopathology 78:
295~299.

Caddel,J.L. and R.D. Wilcoxson 1975. Sources of resistance to net blotch

of barley in Morocco. Plant Disease Reporter 59:491~494.

-~ 159 -




Crossa,J. 1990. Statistical analyses of multilocation trials. Adv.
44:55~85.

Davis, M. P., D.E. Falk and J.D. Franchowiak. 1990. Loci for disease and
pest reaction. Barley Genetics Newsl. 19:83~86.

Deadman, M. L. and B.M. Cooke. 1985. A method of spore production for
Drechslera teres using detached barley leaves. Trans. Br. Mycol. Soc.
85:489~493.

Dessouki,S. M., A.A. Mansour and M.I. Khalifa 1965. Genetic sources of
resistance to net blotch of barley. Agr. Res. Rev. Cairo 43:47~52.

Douglas, G. B and I.L.Gordon. 1985. Quantitative genetics of net blotch in
barley. New Zealand J. Agr. Res. 28:157~164.

Falconer,D.S. 1960. Introduction to Quantitative Genetics. Roland Press,
New York, pp. 365.

Finlay,K.¥. and G.N. Wilkinson 1963. The analysis of adaptation in a
plant-breeding program. Aust. J. Agric. Res. 14:742~754.

Flor, H. H. 1956. The complementary genic systems in flax and flax rust.
Adv. Genet. 8:29~54.

Ghobrial,E., I. Shafik and R.A. Rizk. 1983. Effect of host age on net
blotch reaction. Barley Newsl. 26:96~198.

larrabi, M. 1990. Virulence spectrum to barley in some isolates of
Pyrenophora teres from the Mediterranean region. Plant Disease T74:
230~232.

ERNGE - hm Wl - SEEZ. 1992, BEEICB 244 L FMBRORLEE
RABR. FRA4EEIFFNEZLUTERLHBHES FHRE ST

laynan,B. I. 1954a. The theory and analysis of diallel crosses. Genetics
39:789~809.

layman, B. I. 1954b. The analysis of variance of diallel tables.

Biometrics 10:235~ 244.

HIEis. 1976, REEME. "HYREET ABBHEIEOBE AE B

B. %#E, #0%, 235~265.

- 160 -

Agron.




fiura, U. 1960. Studies on the disease-resistance in barley. IvV.

Genetics

of the resistance to powdery mildew. Ber. Ohara Inst. Landwirts. Biol.
Okayama Univ. 11:235~300.

foltmeyer, M. G. and R.K. Webster. 1981. A standardized method of rating
the reaction of barley to Pyrenophora teres. Phytopathology 71:881.

Johnston, T. ¥. and J.E.Halpin. 1952. Influence of light on the morphology
and production of conidia in some species of Dematiaceae.
Phytopathology 42:342.

Jordan, V. ¥. L. 1981. Aetilogy of barley net blotch caused by Pyrenophora
teres and some effects on yield. Plant Pathology 30:77~387.

Jorgensen, J. H. 1992. Sources and genetics of resistance to fungal
pathogens. [n "Barley:genetics, biochemistry, molecular biology and
biotechnology” P.R. Shewry (ed.). Alden Press, Oxford, 442~ 457.

Karki, C. B. and E.L. Sharp 1986. Pathogenic variation in some isolates of

Pyrenophora teres f. sp. maculata on barley. Plant Disease T70:684~687.

Khan, T.N. 1969. Inheritance of resistance to net blotch in barley. I.
Factors affecting the penetrance and expressivity of gene(s)
conditioning host resistance. Can. J. Genet. Cytol. 11:587~59]1.

Khan, T.N. 1971. Turkish barley varieties as a source of resistance to
net blotch. Euphytica 20:292~298.

Khan, T.N. 1982. Changes in pathogenicity of Drechslera teres relating
to changes in barley cultivars grown in Western Australia.

Plant Disease 66:655~656.

Khan, T.N. and ¥.J.R. Boyd. 1969a. Inheritance of resistance to net
blotch in barley. 1. Genes conditioning resistance against race
¥.A.-2. Can. J. Genet. Cytol. 11:592~597.

Khan, T.N. and ¥.J.R. Boyd. 1969b. Physiologic specialization in
Drechslera teres. Aust. J. Biol. Sci. 22:1229~1235.

Khan, T.N. and ¥.J.R. Boyd. 1970. Genetics of host resistance to net

blotch in barley. Barley Genetics Il.484~492.

= L6k =




khan, T.N. and A. Tekauz. 1982. Occurrence and pathogenicity of

Drechslera teres isolates causing spot-type symptoms on barley in
western Australia. Plant Disease 66:423~425.

kKiesling, R.L. 1985. The diseases of barley. /n "BARLEY” D.C. Rasmusson
(ed. ), ASA, CSSA, SSSA Publishers, Madison, Wisconsin, 269~319.

Leach, C. M. 1967. Interaction of near-ultraviolet light and temperature
on sporulation of the fungi Alternaria, Cercosporella, Fusarium,
Helminthosporium, and Stemphylium. Can. J. Bot. 45:1999~2018.

Marshall, D. and M.S. McMillan. 1984. Variation in Hordeum species to
Pyrenophora teres. Barley Newsl. 27:81.

Mather,K and J.L. Jinks. 1983. Diallels. /n "Biometrical Genetics
(Third ed.)” Chapman and Hall, London, 255~292.

Mathre,D.E. 1982. Net blotch. [In "Compendium of barley diseases”

American Phytopathological Society, St. Paul, Minnesota, 22~ 24.

Metcalfe,D.R. and U.M. Bendelow 1981. Norbert Barley. Can. J. Plant Sci.

61:1005~1007.
Metcalfe,D.R. 1986. Ellice Barley. Can. J. Plant Sci. 67:823~826.

Metcalfe,D.R., A.W. Chiko, J.¥. Martens and A. Tekauz 1978. Reaction of

Ethiopian barleys to Canadian barley pathogens. Can. J. Plant Sci. 58:

§85~890.

REHIE - JF #E. 1957. MBONHEHRFERERICIONT. BESIVCEE 32:

197~1798.

Mode, C.J. and C.W. Schaller. 1958. Two additional factors for host
resistance to net blotch in barley. Agron. J. 50:15~18.

loseman, J.G. and D.H. Smith. 1985. Germplasm resources. /n "BARLEY”
D.C. Rasmusson (ed.), ASA, CSSA, SSSA Publishers, Madison, Wisconsin,
ST~ 174,

Nevo, B. 1992. Origin, evolution, population genetics and resources for
breeding of wild barley, Hordeum spontaneum, in the Fertile Crescent.

In "Barley:genetics, biochemistry, molecular biology and bio-

- 162 -




technology” P.R. Shewry (ed.), Alden Press, Oxford, 19~43.

Piening, L. 1967. Note on the effect on N, P, and K in several Alberta
soils on the resistance of Gateway barley to the net blotch disease.
Can. ) Plant-Sex. 471:713~T715;

Piening, L. 1968. Development of barley net blotch from infested straw
and seed. Can. J. Plant Sci. 48:623~625.

Piening, L. and M. L.Kaufmann. 1969. Comparison of the effects of net
blotch and leaf removal on yield in barley. Can. J. Plant Sci. 49:
131~ 13h.

feiEflL - SRE=. 1989, AALFICB YA MHUBENBEOLBER &
(F#) . HiE 39(512):298~299.

L - HEFZE. 1990. KZEMBEH B (Pyrenophora teres Drechs. )d 4} A F
ERICBE Y 205 [IRE. Bl I REORE. BEWHIR 62:151~163.
feEfn L - KHEHFE. 1991. KEZHBIK E (Pyrenophora teres Drechs. D 43 A F
RBRICE T 5058 ILESA LR TIKEYIEE,. St OBEEDE.

REWMIE 62:165~176.

Sato,K. and K. Takeda. 1993. Pathogenic variation of Pyrenophora teres
isolates collected from Japanese and Canadian spring barley. Bull. Res.
Bioresour. Okayama Univ. 1:147~158.

Schaller,C.¥. 1955. Inheritance of resistance to net blotch of barley.
Phytopathology 45:174~176.

Schaller, C.¥. and G.A. Wiebe. 1952. Sources of resistance to net blotch
of barley. Agron. J. 44:334~ 336.

Sharp,E. L. 1984. Transgression segregation for resistance in barley to
net blotch. Barley Newsl. 27:48.

Sheridan, J.E. and N. Grabavac. 1985. Cultivar differences in response to
triadimenol seed treatment for control of barley net blotch caused by
Pyrenophora teres. Plant Disease 69:77~80.

Shipton, ¥.A., T.N. Khan and ¥.J].R. Boyd. 1973. Net blotch of barley.
Review of Plant Pathology 52:269~290.

- 163 -




Skou, J.P. and V. Haahr. 1987. Field screening for resistance to barley

net blotch. Ann. Appl. Biol. 111:617~627.

Smedegard-Petersen, V. 1971. Pyrenophora teres f. maculata f. nov. and
Pyrenophora teres f. teres on barley in Denmark. Royal Vetarnary and
Agricultural Univ. Yearbook 1971:124~ 144.

Snijders,C.H.A. and F.A. Eeuwijk. 1991. Genotype X strain interactions
for resistance to Fusarium head blight caused by Fusarium culmorum in
winter wheat. Theor. Appl. Genet. 81:239~244.

Steffenson,B.J. and R.K. Webster. 1992. Pathotype diversity of
Pyrenophora teres f. teres on barley. Phytopathology 82:170~177.

Sutton,J.C. and P. Steele. 1983. Effects of seed and foliar fungicides
on progress of net blotch and yield in barley. Can. J. Plant Sci. 63:
631 ~639.

Takahashi, R. 1955. The origin and evolution of cultivated barley. Adv.
Genet. T7:227~ 266.

Takahashi, R. and S. Yasuda. 1971. Genetics of earliness and growth
habit in barley. Barley Genetics 11:388~408.

Tekauz,A. and J.T.Mills. 1974. New types of virulence in Pyrenophora
teres in Canada. Can. J. Plant Sci. 54:731~734.

Tekauz, A. 1985. A numerical scale to classify reactions of barley to
Pyrenophora teres. Can. J. Plant Pathology 7:181~183.

Tekauz, A. 1986. Effect of plant age and leaf position on the reaction of
barley to Pyrenophora teres. Can. J. Plant Pathology 8:380~ 386.

Tekauz, A. and K.¥. Buchannon. 1977. Distribution of and sources of
resistance to biotypes of Pyrenophora teres in Western Canada. Can.
J, Plant Sci. 57:389-~395.

BIWEF - W KRS - B . 1962, RIEBE O AR, "HYIREFEERE

56
WHILFX -1 FKL-HAEEH BEREDHREBS, HH, 335~380.
RHW= -4 ZH-FE B - HhAME 1992 A LFHEEHRBICHT 5
AEMBEFF LFREORIERE. FH420512):418~419.

- 164 -




| EH A -HAEE=-BH BH-FE B -BCKWME - XRBET - -WERKL -
MgEER - -BMEFX - KEMA - b/E#E— - RBTE - FHaE_ - I DOHE-
INAR— - BRHA R - A HERE - BORE - AHH— - HARZ - KE—
K-HRMAF - FHWMLEH - ARFE - LEFEM. 1988, “HKEH MM [ 3
HEI—=IT V] OBEK. HARBAVER 35:31~50.

- 165 -




Studies on the Breeding for Resistance to
Net Blotch in Barley

Kazuhiro Sato

SUMMARY

Net blotch is one of the common diseases in barley caused by a -fungus
Pyrenophora teres Drechs., which develops a net-like or a spot-like symptom on
leaf blades and leaf sheaths. Net blotch reduces the grain yield of barley, and in
the case of malting barley it impairs brewing quality.

Net blotch occurs mainly in warm and humid barley growing areas in the world.
In Japan, a severe outbreak of net blotch has also occurred in the field of malting
barley in Hokkaido and Tottori, and hence breeding of disease resistant cultivars has
been requested.

This series of studies has been conducted to analyze the factors affecting the
resistance to net blotch, and to establish a method of breeding for resistant varieties.

The results obtained in these studies are summarized as follows.

1. Characteristics of isolates and conidia formation in P. feres

Hypha growth rate of P. teres was the highest at 25  to 27°C, and growth rate
differed according to the media of culture. Its optimum temperature for the
sporulation was around 25°C, and a 12 hour photoperiod of black light (300~400nm)
was requested for the sporulation.

The diurnal change of temperature had a positive effect for sporulation in 77
isolates, although Canadian isolates adapted to a rather lower temperature.

For producing the conidia in various isolates of P. teres, isolates may be cultured

on V-8 medium at 25 £6C under a 12 hour photoperiod of black light.
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2. Inoculation method and disease rating

For the uniform infection, plants must be kept wet for 48 hours after Spraying
conidia suspension.  The expression of resistance varied depending on the
temperatures after infection. However, the rank of varietal resistance did not change
in the normal growing temperature for barley, ie. 15 to 25°C. The degree of
seedling resistance was affected little by the level of fertilizer application.

The resistance changed with the age; seedlings were more susceptible than the
adult plants. However a high positive correlation was observed in the disease ratings
between second-leaf stage and fourth-leaf stage inoculations among 2,230 barley
varieties. The inoculation at second-leaf stage resulted in a wide variation of
disease ratings. Therefore, it was concluded that the inoculation test at second—leaf
stage was preferable in comparison with the one at fourth-leaf stage.

Accordingly, the inoculation method used in this study was as follows. The
seedlings were grown in a glasshouse at ca. 20°C for 14 days.  Pyrenophora
isolates were cultured as mentioned above to produce conidia for the inoculation.
The concentration of suspension was arranged at 5 to 10 X 10°%/ml. A drop of
Tween-20 was added to the suspension. The conidial suspension was and sprayed
onto seedlings of second-leaf stage. Inoculated plants were kept in a dew chamber
at ca. 20C  for 48 hours and grown 10 to 12 days in a glasshouse at ca. 20°C .
The resistance was scored by the disease ratings from 1 (resistant) to 10 (highly
susceptible) proposed by Tekauz (1985).

The error standard deviation of disease ratings was 0.5 to 1.0 in plant-base, and
was 0.4 to 0.8 in plot-base, when five plants per plot were tested. = The least
significant differences of disease ratings may be 1 to 2 within a single test, and it

may be 2 to 3 among the different tests.
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3. Pathogenic variation

Each of 52 P. teres isolates collected from Japan and Canada were inoculated
onto 38 barley varieties collected from the world.

The resistance of varieties and the virulence of isolates showed remarkable
variations. However, the isolate X variety interaction was small and was only 1.4
times larger than the error variance. The regression analysis proposed by Finlay and
Wilkinson (1963) showed that most of the net-type isolates had similar
pathogenicities, while the spot-type isolates had different pathogenicities. A principal
component analysis by the additive main effects and multiplicative interaction effects
model enabled classification of the isolates into the following five groups; Canadian
spot—type (A), net-types from Canada (B), Kinpo from Kagoshima (C), Kagoshima
and Tottori (D) and Others (E). Correlation coefficients within and between the
groups indicated that the pathogenicity of spot-type isolates were quite different from
others, and isolates belonging to group D and E had a rather similar pathogenicity.

Although the spot-type isolates showed a slight difference in the pathogenicity,
and a few Indian varieties showed a unique reaction, pathogenic differentiation was

small among the isolates and the varieties tested.

4. Resistance of the wild Hordeum species

P. teres showed an affinity to the 17 wild species of Hordeum, but the most of
the strains showed resistant reaction.

Most H. spontaneum strains showed resistant reaction to the four isolates
noculated. However many strains from Morocco were susceptible to four isolates,

and some Iraqi strains were susceptible to a Canadian isolate.
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5. Resistance of the cultivars

The pathogenic variation was examined and the varietal variation of the resistance
was evaluated by inoculation with each of four P. teres isolates collected from Japan
(K105 and Pt860514) and Canada (WRS102 and WRS1581) to more than 2,000
barley varieties of the world collection.

Disease ratings of varieties showed a continuous variation with a single mode in
the resistant range in each of the four isolates. Higher correlation coefficients among
the disease ratings of isolates indicated that the pathogenicity to the varieties was
similar and that the pathogenic differentiation was small among the four isolates
tested.

In general, varieties from Ethiopia, North Africa and Korea were more resistant
than those from other regions. Varieties from Turkey and Europe were susceptible
to Japanese isolates, while varieties from Nepal were susceptible to Canadian isolates.

Twenty of 25 varieties which were resistant to the isolate K105 and susceptible
to the isolate WRS102 were from Nepal and Oriental-type (Btbt,) in brittleness of
rachis. These suggest a geographical variation of the resistance which may corre—
spond to the pathogenic variation of the isolates. =~ Among the four isolates tested,
correlation coefficient between K105 and WRS102 was as low as 0.55, indicating a
slight pathogenic differentiation between these isolates.

Next, the resistance of more than 5,000 varieties to the isolate K105 was
evaluated. Disease ratings of varieties showed continuous variation with a single
mode in the resistant range. The average of disease ratings was higher in Ethiopian
and Korean varieties, but lower in European, Turkish and Southwest Asian varieties.
When the varieties were grouped by several agro-morphological characters, such as
two-rowed vs. six-rowed, naked vs. covered, spring-habit vs. winter-habit, Oriental-

type (Btbt,) vs. Occidental-type (btbt,) in brittleness of rachis, and uzu semi-
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brachytic vs. non-uzu, the six-rowed group was significantly more resistant than the

two-rowed group, the winter barley group was more resistant than the spring barley
group, the Oriental-type group showed a higher level of resistance than the
Occidental-type group, and non-uzu group was more resistant than the uzu semi-
brachytic group, respectively. In particular, the group having two-rowed,
spring-habit, Oriental-type and covered characteristics, which is common among
malting barley varieties, showed lower resistance, while the group of six—rowed,
winter—habit, naked barley showed higher resistance.

Comparisons using isogenic pairs except for the two-row and six-row gene pair,
covered and naked gene pair, and uzu semi-brachytic and non—uzu gene pair did not
reveal any obvious differences. The results indicated that the differences between
varietal groups were probably not due to the pleiotropic effects of these genes, but

to the different genetic backgrounds of these varieties.

6. Diallel cross analysis of resistance

The analysis of three sets of 6 x 6 diallel crosses was conducted by inoculating
each of two isolate, K105 and WRS102.

In the three sets of diallels, additive as well as dominant effects were significant,
and additive variances were larger than dominant variances. = The Vr/Wr graph
suggested that the epistasis was small. The average dominance was incomplete (0.49
to 0.86), and the positive correlation between Wr+Vr and parental values indicated
that the dominance was directed toward resistance. The broad sense and narrow
sense heritability were 0.72 to 0.87 and 0.95 to 0.97, respectively. The selection of
resistant lines seemed relatively easy because of high heritability and the additive

nature of the genes.

The genetic analysis of F, populations for three sets of half diallel crosses was
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conducted by inoculating isolate K105. The populations showed polygenic

segregation in the crosses between susceptible parents, while populations showed
major genic segregation in the crosses between the resistant and susceptible parents.
No segregating plant was observed in the cross between highly resistant parents,
which indicated that these parents had the same resistant gene or accumulated many
resistant genes.  On the other hand, susceptible plants segregated from the crosses
between moderately resistant parents, indicating different genic constitutions between

these resistant parents.

7. Top cross analysis of resistance

Seventeen parental varieties having various resistance were crossed to each of
susceptible (Hokuiku 17) and resistant (J132) testers. Analysis of resistance in F,
and F, populations was conducted by inoculating each of isolate K105 and WRS102.

In the cross using susceptible Hokuiku 17 as a tester, 17 F,s showed similar
resistant reaction to the isolates K105 and WRS102. Dominance was incomplete and
the direction of dominance was mostly resistance. The direction of dominance
changed from resistant to susceptible when the resistance of parental variety changed
from resistant to susceptible. = The polygenic segregation, which might consist of
moderately resistant plants heterozygous for the resistant gene(s), were observed in
F, populations with moderately resistant parental varieties, while major genic
segregation were observed in the populations with highly resistant parental varieties.

In F;s crossed with resistant J132 as a tester, the directions of dominance were
changed with isolates inoculated. The segregated susceptible plants in the F,
population crossed between J132 and resistant parental varieties indicated the

existence of different resistant gene(s) between J132 and the parental varieties.
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8. Genetic analysis in F, populations

In 94 F, populations derived from the crosses between resistant and susceptible
parents, 55 populations showed a mono- to tri-genic segregation ratio. However,
39 populations did not show major genic segregation, suggesting that the resistance

was controlled by polygenes or minor genes.

9. Genetic analysis in F; generation and parent-offspring relationship between
F, and F, generations

In two crosses, distributions of F, populations and segregation of F, lines showed
mono-genic segregation. However, continuous variation in the segregating F, lines
indicated that the dominance was incomplete. In the other two crosses, the
segregation ratio of one F, population fitted to the expected di-genic ratio of
resistant (R) : susceptible (S) = 13:3, and another fitted to R:S = 15:1. In the F,
generation, both crosses showed the di-genic segregation ratio of | resistant
segregating : susceptible = 7:8:1.

In two crosses, which showed the polygenic distribution in F, and F; generations,
heritability of resistance was estimated from the selection experiment and parent—off-
spring relationship. Heritabilities estimated from the (genetic gain in F;)/(selection
differential in F,) were 0.72 and 0.73, and parent(F,)—offspring(F) correlation coeffi-
cients were 0.77 and 0.78, and regression coefficients were 0.65 and 0.67. These
parameters indicated that the selection of resistance was effective even in the early

generations of hybrid populations, when the resistance was controlled by polygenes.
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Plate 1. Typical symptoms of net blotch
in the field.

Plate 2. A severely damaged plant caused by
net blotch in the field.







Plate 3. Conidia of P. teres.

Plate 4. Conidia and conidiophore of P. teres.







Plate 6. Inoculated plants just before evaluation.

(left:resistant, right:susceptible)
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Plate 7. Typical symptoms caused by the

inoculation of net-type isolate.

Plate 8. Typical symptoms caused by the

inoculation of spot-type isolate.
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