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Sources of Resistance to Net Blotch in Barley Germplasm

Kazuhiro SATO and Kazuyoshi TAKEDA

Net blotch caused by a fungus Pyrenophora teres Drechs. is a common
disease in barley. Its source of resistance has been screened by many
researchers by field evaluations or seedling tests inoculating a single iso-
late. Since the pathogenic variation of isolates has been reported in net
blotch, resistance of the varieties to the disease may be different among the
isolates with different pathogenicities.

In this study, the pathogenic variation was examined and the varietal
variation of the resistance was evaluated by inoculating with four P. feres
isolates collected from Japan and Canada to more than 2,200 barley vari-
eties of the world collection preserved at the Barley Germplaém Center of
Okayama University.

A preliminary inoculation test showed that the disease rating was
affected little by the inoculation seasons.

Disease ratings of varieties showed a continuous variation with a single
mode in the resistant range in each of the four isolates. However, the
correlation coefficient between Japanese isolate K105 and Canadian isolate
WRS102 was as low as 0.55, indicating a slight pathogenic differentiation
between these isolates. Significant correlation coefficients (r=.55~.78)
among the disease ratings of isolates indicated that the pathogenicity to the
varieties was rather 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
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were susceptible to Japanese isolates, while Nepalese varieties were suscep-
tible to Canadian isolates.

Twenty of 25 varieties which were resistant to the isolate K105 but
susceptible to the isolate WRS102 were from Nepal and most of those were
Oriental-type (Bt bt,) in brittleness of rachis. These findings revealed an
example of regional concentration of resistant gene in net blotch.

Key words: Barley, Net blotch, Disease resistance,
Genetic resources, Race differentiation
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KEMBOFIZIRE - BEHEIC BT 24+ A XOFEERET, TEZOREDOHEMAHE
ENTHN (Mathre 1982), BK &ALz IO TR HED LN T 3,

S E R A AT ) BCIE, £ TBEREE LR L €, B0 RCBM 2 RET 240
Bhsdh b, AWEICBET 5 EERE O FHi: v Tl Schaller and Wiebe (1952), Dessouki
et al. (1965), Buchannon and McDonald (1965) 5 X UMf&Rk - ®CH (1992a) 42N %
NHEFRELFEL T, EIEERRRZREL T3, L L, 250D Hy
LNTZREFLIIER A BE TELVCEBOARBER TH -2 0, WHRZFEEL 2 AL
DFETHB—DHERDADFHEIZ & - T 2720, 16 EDIEITHIELE T & IR BRI R
BIZT RIS gene-for-gene DEE{RAFAE T 4LIE (Flor 1956), &4 2 Hitkic & » THEED
I B DHEPH 5, -, HWEEDHEL T HEICEWTL, HEREDEL S
BWEOEMZ A 2Kt EERREOFE A LI 20 5,

AR EICEEL Tid, #—2Z F 7Y 7 (Khan and Boyd 1969), #ur#gibigi (Harrabi 1990)
BIUXREAHY 75 =T (Steffenson and Webster 1992) DEERIZ DWW TL — A D4
b2 R HEG AL H B, &5z, HEADEKIC OV TIZAERE - &H (1993) »HALMS &
U+ &h LI 7252Fi# %, HERASHICHKT 5 A4 4 X38MmfEIc#E L TRREE S
FEL2ERL L, HROBEBROKEBEOHFEEIZIEAEFE—-THELnn, BREN—
HOBEKE 5 SOEKRTRBEESGZLEL T b 2 E2EDH TS,

AFETIIERE - A (1993) ok > TREMEICERDPG S L EALNIZHE L 2 FH I OW
B 6 & 2 WO, G4 BBk EEA T, MILKRFRFE ARSI RATAZ R R G RiEk O
HT A4 LX2,2000 hHF N ICHEL, FWKRICHT 2 BIEEERERELFM Y 5 &3t
12, BEOHMAL I URREO L2 Rt L R 2 HET 5.

AREBIZH R A RET S 5 LRRAEREREMIE L L o 2 T TRBEED A Tekauz iz b
el BT,
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1. ¥ L5 REE

WLLIR - G AR PR AT TR R R AR DR B o o+ 20 ¥ b 552, 2715076 %
fih U CHRERBRIZA W2, SIS ORI FERME £ Ui R Hh L B F 2 L 0 T
b5, I H 72 o T FO M & 108U X9 L, M5 o Bisc B 7 1 & 0 A
VL) ICAUE L 72 (Table 5), MM GREDRBI L Wil & |72,

2. $EEH%

Bk 4 Wifk % Table 1IT/RL 72, 20605 5 KI5 LHEE O &G A+ A 20 X O Res 1
HIRELL, Pt8605S14IZ AMNDBIEA & £, X 70 L FRELL 72, % 72, WRS1027% & 18Iz WRS1581
BAFIHEE LU EROERRES 4 LX 0 LRI 2 LD TH 5,

INLDEHRIRWT L E TR HIFSBEL TET P 7% 2 b o— 2R THEEL,
5°C THBAR A L 72,

Table 1. Origin of P. feres isolates tested

Name of Place of

Count Host
isolate ountry collection o
K105 Japan Abashiri spring barley
Pt860514 Japan Ibaragi winter barley
WRS102 Canada Saskatchewan spring barley
WRS1581 Canada Alberta spring barley

RIS ETEEAL. ZOMEICH > TEEZIem DT T 25y 75~}
iz V-8 #54#h (V-8 ¥ = — 2200ml, CaCO,3g, FK15g, FKHEA800ml) 20ml %54 | 72F
FHEHICHE 2 ) WA EIKL, 77 774 b (K28, HEH300~400nm) B X B2 512
WEf SRR L, 25°C6°C DZIRAMN F CIABMEE L TOEF LIRS 7 (k-
K 1991), B % ) RECABEDRAKEMZ, ETIT-THEFERIL, ¥—+¥Th
B L THEGROE T & B 724212, IS0 BAMEE 1T MBS 720 5 ~10MEI2 720 5 & 5 1o kTl
ExaREE 2,

3. EEAE

BFE 2 ANZEWA (50X35X10cm) (24 4 4 405458, & 5Bk & e fE - | b
H1T (59) $I1IL £330 (RX5) SL0FGEZBEL, HlL 72, BaE#A L L T Tween-20
w2 7o T RREE 7 2 SEOREIRIC W TERERE L, #920°C, AEAHERE95 % LI o HEfE
FIZ2 AME 721, 20CH#BO 77 AETERL T, BE% 2 EEEI BREE S Te-
kauz (1985) iz & 2mBrdasc 1 GEIM) ~10 (SEERMBM) O 10BMS T L 72,

TB, INLDEBREIZIA»LBES A TORBIC b2 - TUERIT- 20T, B
RHIDE IS & > CREDIRITE Y LB T 20 8 ) 2R T L2002, IEHHOREY 2 4
FAX44aiE R L T, 12H, BFEN 2 ABL 04 HO 3 HEICbh7- > T LED 4 Htk# B
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ML, HMERIC L SRRREENEIEFEL 2,

=& £

BEHA A 25 2 C A Bk % 448 F8IC B0 L 2 B0 0Bt ek it L T4 s &, SlEn3:
BIRE L VTN TO—RDOLHENHD 1 % KETHE & %~ 72 (Table2), D % 4rE)
LTASE, mMEDGEES (3.93) DS EE M KN TR TR E (, B X SfEo
RHAERIZ0.24 /3T, SRR & > TREDIEFIEDNEN ($1T & A PEEL 4 v
EALNTR, B, REXEROZTHEERAPGRRKEWDY, ChIZ 4 IcEREL 2Bk
WRS102DHFE F1 5055 S Bz Z iz & » Tv» B, Table 3 D EfE R AR o FHBI (G 5L
(0.607~0.934) 1C/RENB L 912, HRERIZZ2 25A THIEMERAEIIITETIC
FEHL Tz, -0, 2,27T1RMDIBBIEIZILA2 L RES Hlch o> TUERBEI N
A, BRI L 2RI AL LWL DL LTEIL Th W,

Table 2. Analysis of variance for the disease ratings of 44
barley varieties inoculated with four P. teres isolates
at three seasons

Vari
Factor d MS FY anance
component
Season(S) 2 8.30 — 0
Variety(V) 43 50.93 11.70* * 3.93
Isolate(I) 3 1.60 — 0
S XV 86 1.87 2.08* * 0.24
S X 1 6 26.69 29.66* * 0.59
V X I 129 2.56 2.84*%* 0.55
S XV X I 258 0.90 0.90

* * : Significant at the 19 level
1) : Tested against corresponding interactions

Table 3. Correlation coefficients among three seasons for
disease ratings of 44 barley varieties inoculated with
four P. feres isolates

Isolate Dec. vs. Feb. Dec. vs. Apr. Feb. vs. Apr.
K105 .786 .801 903
Pt860514 777 .813 934
WRS102 .832 738 .870
WRS1581 607 670 774

All correlation coefficients were significant at the 19 level.

BLER2, 271 & Z N E OB 2 B0 L 72358 OB O SE 5 & Fig. 112m L 72,
WEROBRRIZH L T L MEDEHMIGERINER 2R, ZOC— 27 3RBHEE 2 H 5
123 DB & 5 72, WHIEEOEHHEIT TR OBRAEE L 258410 LIERMEICS
AR - 7245, K105 (F3#94.72) B L 1F WRS102 (4.61) 1 Pt860514 (3.73) 3 L tf WRS1581
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600 -
a) K105 b) Pt860514
500 4 x=472 X=373

400 4
300 4

200 1
100 A

600 1 ©) WRS102 d) WRS1581
500 4 x=4.61 x=3.86

No. of varieties

400 4
300 A
200 4
100 -

T T N T T T T T T T T 1
T 2 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Disease rating"

Fig. 1. Variation of disease ratings in 2,271 barley varieties to four P. feres isolates.
1) : From 1 (resistant) to 10 (highly susceptible) after Tekauz (1985).

(3.86) & D LI LK IR T 5008 - 72,

2,271 5 FE X 4 WRROIHBEAEB D= ) v 7 20 b HHRMOMBRE s EH L2 2 25,
FOMIZCTNL 1 BKRETHETH ), FERISHEIZHOL 2REEZRT 2 & H S
Pz B/ (Table 4), Z & FMiIC 5 & AAREN THRILE 1172 K105 & Pt860514 [ (r=
0.756), 7 &Rz A+ ZEMNO WRS102 & WRS1581D[E] (r=0.777) Tli 3Lz HERE A S
Motz 3 LT, FRERE SR B EERR T MBI RS (0.553~0.635) (300K ¢, K105&
WRSI102D M Ti30.553 & bl & & ), MHEDKIERIILZ LR DI Lo bz,

Table 4. Correlation coefficients among disease ratings of
barley varieties inoculated with four P. feres isolates

Isolate Pt860514 WRS102 WRS1581
K105 756 .553 .568
Pt860514 .630 635
WRS102 77

All correlation coefficients are significant at the 195 level.

F RO B L 72X 25, WTNOBKRICBWTL oS4 7o dkT
b AREORBRES R L /R (HRBTEYTER <), FFIC Pt8605141- % L Cix 7 KL Eoiesi % /R
TRAESEIIEC A LN 72 (Tableb), F7z, &7 7 ) 4% b »icEfRkEicdk
THMENYAED, BRI T 2 WO FAES BN, Z s otiguc L IEH
WEET2HT 2N SV E AL, $72, 4EHKDLTIZ A 2T 2T 2R
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LM NEIGIZ T F A ETH23.7% 8 %<, KTk z2 L+ E SN,
N—=7" (LT T&oft, £33, 12.1%), HEH (10.7%) DIETH - 7.

Table 5. 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 %
Japan 259 53 4.0 44 4.0 44 5 1.9
Korea 162 3.9 2.8 3.7 3.0 3.3 11 6.7
China 205 4.1 32 4.7 3.4 3.9 22 10.7
Nepal 221 4.6 3.6 6.5 5.1 5.0 2 0.9
S.W.Asia 179 5.6 4.8 4.8 4.8 5.0 14 7.8
Turkey 275 5.9 4.9 5.1 4.0 5.0 5 1.8
Europe 346 5.8 4.9 5.3 4.5 5.1 10 29
N. Africa 188 3.7 2.4 35 3.3 3.2 16 8.5
Ethiopia 287 3.1 2.1 3.0 2.5 2.7 68 23.7
Others 149 4.7 3.9 5.0 3.8 4.3 18 12.1
Total(Mean) 2,271 4.7 3.7 46 3.9 4.2 171 75

D) : From 1 (resistant) to 10 (highly susceptible) after Tekauz (1985)
2) : Varieties showing disease rating less than two to all four isolates

—7, BARTHEIRL 7z K105% & (42 Pt860514icxf L Tid b v aB L ora —w » o3 BB
HRELS Zh > 2 DIZxF LT, & 7 THRIEL 72 WRS1027% & 182 WRS158LI2 4 L Ti 4
PR T TRIRTE D 0 - 72, HRIC WRS102(Z 6 L Tl A 2 ¢ — L 5 0 PR B 385
6.5% BIRIEIZKE CR> Tz,

Ao KT 2 221 S E O IR BEFE L OB AT 2 BRSNS Fig. 21287, K105 Lo
Pt8605141c 3t L TIE SUG A HEHUHES & SR o it~ 58 U CORBEIES 2 o4RH I
=253 5 720120 LT, WRS102 T3 V¥ — 7 2RI fE4E U, RSt 2 2/ L 72 5
FEIZ221 8 2 RO A CRBEEH 1 ORI EEL Wi &, ZO5ITEkRIC L - Tk
EL R -T2,

Bikk, @B L UVZORAMEROGEE SHEOR) Sz & L ¢ Table 6 127”7 L
2. BHRICE 2RI A S ADEETE LT TKREL, ZHREHED L Iz, Frv—
MFEDZ AT FICHRT SRR Ch -2 sk b a6 5, —T, ol
BTIRHERIC L 2 98DESFZ = LD EEDESL T TN/ E o2, BENSE
A v—, EETYT, "FotBlora—oy e B ThEL, IS DHIICIZIE
T b BIRME CERL RG22 TR TMENlSEN D 2 LR N.

—F, TFFETORESEEIRNT, ROTLET 7)) 78 L CHEEEEE DRI /NS 2 -
fz. Table 5 IR L 2 FHELZ EET 2 &, 25 DHIETIZ S O GMEIIITHRICRE -
WEZENTREEND,

X GHOLAERIZ A —, HET T LU0EEEENIEIZ AKX, ZThbnih
B W TIEIREEDTICDREIKEWEFZ bz, £, TFAETE LT 7)Y
A TR HAER OGNS O, R 4 BRRIC T 2 FUBH RIS AT & A5 7z,
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b) Pt860514
x=3.61

c) WRS102
x=6.54

d) WRS1581
x=512

No. of varieties

30 +
20
10
O T T T T T T T T T T T T T T L
1234567891012345678910
Disease rating?
Fig. 2. Variation of disease ratings in 221 barley varieties from Nepal to four P. teres

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

Table 6. Comparison of isolate X variety interactions of
disease ratings among different regions

Variance

Region

Isolate(I) Variety(V) I XV
Japan 0.26 3.71 1.02
Korea 0.21 2.05 1.52
China 0.35 2.88 1.18
Nepal 1.14 4.54 1.68
S.W.Asia 0.11 4.58 1.62
Turkey 0.44 2.42 1.14
Europe 0.25 4.29 1.41
N. Africca 0.25 1.86 0.94
Ethiopia 0.17 0.77 0.64
Others 0.24 4.59 1.34

BRI DARBI SRS B B KA - 72 K105 & WRS10200% % £ ) 26 BT 2 212
A RBEORHIEH L —oeEIC L Ta 5 & (Table7), K50 SiE ClamEK M4 2 8
PUESOE DML T2 hs, S TCRIBD R 7 5 B D L 1L77, RACHHEEIC T 5
INHEFERD 6 KA > P LR ZEERZHHL TAa 5 &, 315D, %O CHERIEEH
K106% #HE L 7235612/88 {, WRSI02TKAE W iiFEH 25508, ZD8nRG %5 L 72 ffE
26 FRETH -7,

K105{2 #4701 T WRS10212 BIBHE D25 ME D HIk 2 T2 &, 2050 h 2 v— )L, 3 55&
A FIZHRLTEY, 2084 7OEMEIFIZEA L (23/25) 754 > FEEREICHRL
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Table 7. Correlation table of disease ratings” to isolate K105 and WRS102

Disease rating to K105

r=0.552
1 2 3 4 5 6 7 8 9 10 Total

Disease 1 7 31 20 1 3 2 3 67
rating 2 37 131 80 30 29 15 15 337
to 3 43 124 119 83 68 41 44 8 3 533
WRS102 4 20 37 52 46 46 29 32 14 9 285
5 12 28 48 37 52 30 52 25 19 6 309
6 3 21 21 13 21 13 31 25 15 4 167
7 7 20 32 9 32 18 58 37 36 16 265
8 4 7 16 10 12 12 39 47 30 11 188
9 2 2 2 5 6 7 26 18 37 5 110
10 1 1 2 2 4 10

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

1) : From 1 (resistant) to 10 (highly susceptible) after Tekauz (1985)
Bold character indicates number of varieties showing a difference of more than six points in
disease rating between K105 and WRS102.

Wiz (Table8). Z#L6HNDGFEIZANS, BB (BIE1~3) THOE - HEICHOVCTIMW
By bz, —F, EB%MY (Takahashi 1955) 122w T A% L, KR (E) #i
DHNI LA E TR (W) (31858 4 ffEIc T X4 o772 BN o 7 SR REE).
72, TG D RIEBOMOWMRICA T 2 )% A5 &, K105& Pt8605144 % v» i3 WRS102 &
WRS1581) & 5 iz, HRERIE A U @R Tl BOG ML L T 72,

—7, K105\ 1 WRS1021c #0326 SfEr 3 @fEAD b v oo sk L 724
12, SFEEOFRRESFIC I ENMEIIZ A SN D 5 72,

% =

Table 2 12/ R E N B 5B OFER, BN MBIZBEE O TH Y, /2, 5hfE < E
DR HEER L KW/ N E o T, SEOESIEIIERFRIC L - TI LA EEHL vt A
T, T, BREREIL AL L 72356 0555 (BRI X S X RO HAER) 130.90
LNT, BRI R 2ERTEIRHABR T 2EEDERPAEZLEI LS.

HE AR P L 25602, 271 RREORIIRE TN L ERER 2R L2 2 213, v
FTHOBWHRICH L T L BRI B EEEE T OAIC L > THEREN TV 2D TR
TN L EIREL Twb,

BEEo#Ec g, KERERICHT 2SRRIz F AT, &7 704,
oo, BEEEE R L O EEALERIC 2 v & S Tv 5 (Schaller and Wiebe 1952, Dessouki
et al. 1965, Buchannon and McDonald 1965), AMZEN&ER T3 F L a2 Hi#k§ 5 SiE 0k
PUEIRFRZE O SR G2 G- 720% =547, k770 %, SEEEEL L hEICHE
F L DS L TR B Z R L 72, 20 6DHBO LA TL I F A ETDRED
EHHER R LM, 4RO TERMAZ Ry REOEEL L F A ETHRL S0 o2

(Table 5).
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Table 8. Barley varieties showing different resistant reaction to isolate K105 and WRS102

Degree of Brittle- Disease rating? to isolate
Hull Row
OUNo. Country vern. re- ness of

type type . .
girement” rachis K105 WRS102 WRS1581 Pt860514

N341 Nepal n 6 2 E 1 7 2 2
N602 " n 6 3 E 1 7 2 2
N635 n + 6 3 - 1 7 5 1
N617 " + 6 3. — 1 7 5 3
N376 " n 6 2 E 1 7 5 1
A331  Unknown n 6 1 E 1 7 6 1
N666 Nepal + 6 2 — 1 7 7 2
N676 " n 6 2 E 1 3 5 2
N680 " n 6 1 E 1 8 6 2
N346 " n 6 3 E 1 8 8 2
1608 India + 6 1 W 1 8 8 2
N677 Nepal n 6 2 — 1 9 3 3
N700 " n 6 — — 1 9 5 1
N340 " n 6 2 E 2 8 5 1
N367 /l + 6 2 E 2 8 6 1
N379 " n 6 1 E 2 8 7 1
N611 " + 6 3 — 2 8 8 1
N696 " + 6 - — 2 8 8 1
1606 India + 6 1 w 2 8 8 2
N357 Nepal + 6 2 W 2 8 9 2
N679 " n 6 1 E 2 9 6 3
1604 India + 6 1 W 2 9 8 2
N678 Nepal n 6 1 E 2 10 7 1
A021 Nepal n 6 2 E 3 9 6 2
U605 Spain + 6 1 E 3 9 7 4
J697 Taiwan + 6 5 — 7 1 1 2
T804 Turkey + 6 1 — 7 1 2 3
1692 India n 6 2 E 7 1 4 4
T700 Turkey + 2 1 - 9 3 3 5
U705 UK + 2 1 — 9 3 3 5
T664 Turkey + 2 1 — 9 3 4 5

1) : Spring barley ; 1~2 Winter barley ; 3~6
2) - From 1 (resistant) to 10 (highly susceptible) after Tekauz (1985)
— : No information

e E0E (1992b) (X =54 © 7 Ic R T 2 I ME & BRIE0LE LT 5 O F, 2
I EiRE K105% 386 | CIEMEN S #E % F, 11 A EORHD G B BEEIE T TH S
TEERHEL TV, 2, AEBRICHAL24EROCTIZNL TLZF 4 ET DI
MR CE L IR R L2 2 E i, 2L OB EE ORI T 2700,
HDHVERICHT A ERERO L IR ER F 2RO L 2RRY 5.

HHENE— I F A AXFEOELITHR, E—AAFLaXETREL I—0 v 58
ASNIBREN-BEBARICHKL T o, 5, &% MW AEREEAEAET &
WIOREINTZSA TICBLTWE, FD128, E— LA F LAXBFEOTESRITIZINLD
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BB L TE— A FLAXEFA—THEIEHEE LW, 2FAETHOEF F AXHE
DELFZDOFEEEHZL TV EDT, TF4ETICHERT I 54+ o X WfEld,
HHENE =LA T AFICBT 2 HEIFIENEFTEORTEEA Y L TR 22 83N
5.

KREZHHERT DL — 2z 2w Tid, Khanand Boyd (1969) 4 —2Z + 7 1) 7 THEHEH|
% ¥4 L, Harrabi (1990) & Murbigsthisize & 3RELL 2 HEEORIRIMERZ 7 + 7 2 NEREY R
ELTwE, L Lah s ARRoEIHICIZBBEREROER» RS, BROLEN % HEFF
TLZEDTTHLVDT, RECHKDFENLZ 5T 5 2oDNBEMEIR LTV
(Kiesling 1985).

Table 6 IZRENT X WEOLEEROGEE A5 &, TAEANOKRE 33U &
STRLY, A= ARWET 2T CREAERHIKRES, = FAETR4ET 71 4 Tid/d
Ehot, TNLORAEROFEE, BESROHEFEMELF 2 Hi1b Table2 D KX H
TEROE (0.90) 2T 5L, BAD R =N TH1.MERE & /NS D72, fE-
T, WEHEOGIFIZEA E T VD, B2k LT L@ A5 GFE DR R BOGIC
LB EARTE N,

el - TG (1993) 134T L 72 4 Bikk % & 520Kk & 385 FE (- Befl L TR O R
AL, HAE AT ZORKOBEMRITRRELZ 2 2 RHL 2D, ZOBRMEDIRR
MIC R DB RCRIG L 72 MR A > FICHERT 5 OUl424TH » 72, AFEBRIZBWTDH
K105+ WRS1021c #f L TH RO L HEPIVERIE 2R L 203 28— L& ZT 4 » FEAED
MK THh -7 (Table), &tH, INLDMHEN ) b A — LHEKRDGIENIT E A EHVIME
BB Th - 201 LT, 4 > FERO ML OUlM24% & TR T2 - 72
DT, MERIHERNEL L EEbNS.

LT REh b T v AR THO DM T B A3 — LD F F AX I EHICBIES £
¢, RHIC DS BT, MR RES O L THEBELETH B, AEBRICH 2/
Rl S 70 b NI D T — F D% B 5 T B85 IZ DWW T, K105z 3§ 2 mBEFEE O

Table 9. Difference of mean disease ratings among variety
groups in Nepal to isolate K105

M
Brittleness Hull No. of ‘ean
. disease
of rachis type vars. K
rating®
E-ty ‘ Hulled 9 3.00
ype Naked 37 2.35
Hulled 39 5.87
W-type | Naked 0 —

1) : From 1 (resistant) to 10 (highly susceptible) after Tekauz (1985)
EHE A WL % A bE THE L2 L 25, WEMO Y TI125.87, HEMOEIETIE

.35, HHEMOEHTIEI.005 %Y, Fore— LHEKD A 4 20X 0 K105i2 083 5 HHUEIL, K
HMEL D G L ARER L RO Tl Tw b AL H7z (Table 9).
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7z, Fig. 212REN DB £ 912, RS UICHIET 2 SFEREOHEHIME O S 5947 13 ik (-
Lo TRECELY, 3510, ZOHEKX MO ZTHIEH OB K< TRL A XD -
72T (Table 6), #7923 BRELIEPIIERE T 4 50RO HAET D L A 515,
AEBRTHRAL 2 HAR L 2+ S ORRIZ, ELBERE % 250k FORBIRED B 57
E, RBEIERICE L T b B L T3 (F#E-RE 1991), WiE 0 EED 5
{EAY R =V TR Z - 72 HEMIR O T, $EIMERMIGA R  — LD G TR D B b 2 &
ZEIRIRWHRETH S, ZNSDGHEOEINERE T oW TEINE TICHEEI N T b
EPMERIEF & OMENE 2 20 TRAES 2T TH TV 5,

i ®

HARZ & NS A & CHREL L 7 KEMHEBER A 4 VR %, W7 B A R AR e il ke 4
R RN 52,2008 F ) O SFEIZ 08 L €, BRI 2 3EHT1E 85 T4 4 5F
flid 2 & RIS DL ZRET L 72, BHROBMEIIL T EBY) Th 5,

1) 3Nz 7z TA4MFEIZ 4 BRR A BRE L 72 TIRRBRORE R, INBEHEE o) Sk 45 B (138D
TKREL, DI 2 BRI ORET NS h - 72,

2) HEER 4 BRRICHTT 2 4 4 A X SO OBE ST TN LERNT, FoE—7
TR T H - 72, WP OBBIEBUI A Z L L oMBEBERICH D, Wk w5
DL N E h - 72,

3) BRHRICHT 2 EAMEEERIZF AT, 77 25 L UUEEEEIC 29 - 72,
=%, BATRERLZ 2EKRICHTIBRMEOMEI N LaB LI —a v 3 %0no
WAL, AT TEHRIL 2 HERICNT 2 BRI A — 2 S o, 72, £
PN— R T B G ORIRR IS, HARO 2 BERIC A L TP & s tE o 2 B
I, AT T O 2WHRIZH L BRI o2 s L 72, #Ri2, A+ SOk
WRSI10212 34§ 2 28— NHRD RO FOGIT, SEE DRI 2 R/ s %, B —7
DRIRTERIC S > TE D, HADWMRICHT 2 LI RE R - 7.

4) HATEHEL 72 K105& 7+ 7 TR L 72 WRS1020 5346530 O Bk BIAHBI (R 5L, 4
HHOMAEEDF TRL/NE , K105& WRSI0295 L 240500 Tz, s,
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