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TABLE 1 - Avirulence/virulence combinations of isolates of Puccinia graminis f.sp. avenae from
Austria (A), Czechoslovakia (CS), Federal republic of Germany (D), Poland Amv and
Switzerland (CH) in 1978-1985.

European Nos. Aviruleance/virulence Number of isolates
(correspondence to combination of Pg genes

NA Nos.) A CS D cd P
E 1 1,2,3,4,8,9,13,15,16,a/ 2 2 - - -
E 2 1,2,4,8,13,15,16,a/3,9 1 1 2 - -
E 3 (=NA 5) 1,2,4,8,9,13,16,a/3,15 - 6 - - -
E 4 (=NA 50) 3,4,9,13,15,16,a/1,2,8 3 2 - - 1
E 5 (=NA 23) 4,9,13,15,16,a/1,2,3,8 s#41/ 2248l 4 1 -
E 6 (=NA 21) 3,9,13,15,16,a/1,2,4,8 2+12/ 7 - - -
E 7 (=NA 18) 2,4,9,13,16,a/1,3,8,15 12/ 1 - - -
E 8 (=NA 27) 9,13,15,16,a/1,2,3,4,8 - 8 - - -
£ 9 (=NA 22) 4,9,13,16,a/1,2,3,8,15 I} 3 7 H -
E10 (=P 1) 2,3,4,15,a/1,8,9,13,16 - - - - 1
Total number of isolates 20 690 13 2 2
Mean virulence capability 3,4 3,8 4,2 4,5 4,0

Mean viruleance capability = (a x b)/c, where a = no. of isolates of viruleunce combination,
b = no. of ineffective host (Pg) genes in that combination and c¢ = total no. of isolates.
1/ used a reduced set of differentials (1,2,3,4,6,8,13), also E9 (=NA 22) cannot be excluded,

2/ used a reduced set of differentials
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TABLE 1 — Inheritance of leaf rust resistance of Trumpf and HOR 2596 ia crosses with susceptible varieties
when testing with avirulent and virulent races

observed expected
Cross races n R MR/MS S ratio R S xN genes
1. avirulent races
Bigo x HOR 2596 23~1 5 R 216 161 - 55 i1 162 : 54 0.025 1d(Pa9)
HOR 2596 x Bigo 23~} R S 338 266 - 72 01 253.5: 84.5 2.465 1d4(Pa9)
Trumpf x Bigo 23~1 R S 600 433 - 167 H 450 @ 150 2,569 1d
17 337.5: 262.5 1.620 2dk
Trumpf x Bigo 23-3 R-MR § 1153 356:314:483 (5:4:7) 360.3: 288.3 3.263 2dk
17 : 504.4
2, virulent races
HOR 2596 x Bigo 23~1 S 5 817 61:380:376 115 51.1: 765.9 2.062 2rk
+4280
Bigo x HOR 2596 23-1 S 3 377 30: 94:253 115 23.6: 353.4 1.876 2rk
+4280
8igo x Trumpf 23~1 S R-S 246 66: 25:155 15:49 57.7: 188.3 1.576 (2du+lir)k
+4280
Trumpf x Bigo 23-1 S-MS 3 660 94: 76:490 155 92.8: 5587.2 0.013 (2d+1r)k
+4280
L94 x Trumpf 30-1 S S 509 89 :529 :55 85.H6: 523.4 0.153 (2d+1)k
+4280
5 = susceptible d = dominant xM = 3,481 xm = 5,991
M8 = moderately susceptible r = recessive (o0 = 0,05, 1DF) (a = 0.05, 2 DF)
MR = moderately resistaat k = complementary
R = resistant 1 = independent
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TABLE 2 — Inheritance of leaf rust resi

with avirulent and virulent races

stance of Trumpf and HOR 2596 in crosse

s with Pa7-~donors when tested

observed expected

Crosses races n R MR/MS S ratio R S xw genes

1. avirulent races
HOR 4519 x HOR 2596 23~1 R R 507 480 -~ :27 15:1 475.3: 31.7 0.740 2du

HOR 2596 x HOR 1884 " R R 359 337 - :22 15:1 336.6: 22.4 0,009 2du
Trampf = HOR 1884 n R R 222 145:13: 64 45:19 156.1: 65,9 0,078 (2du+lddk
HOR 1884 % Trumpf i R R 428 315:113:0 45:19 300.9:127.1 2.214 "
Trumpf x HOR 4519 " R R 289 249 - :40 54:10 243.8: 45.2 0.692 (2 from 3d)k
HOR 4519 x Trumpf : R R 640 534: 21:85 54:10 540,0:100.0 0.467 "

HOR 2564 x Trumpf " R R 693 511 - :82 57:7 617.2: 75.8 9,570 (2dk+1d)u
Trumpf x HOR 2564 " R R 394 346 ~ :48 57:7 350.9: 43.1 0.627 "

2. virulent races

HOR 1884 x HOR 2596 23~-1 R MS 1259 978:105:176 55:9 1082.0:177.0 0.007 (1d+2r)u

+4280 "

HOR 2596 x HOR 1884 " MS R 482 358:43:81 55:9 414,2: 67.8 2.999 (23+1r)k+ldu
Trumpf x HOR 1884 " MS-S R 492 338 - :104 201:55 386.3:105.7 2.035 "

HOR 1884 x Trumpf 1 R MS-S 596 396:82:118 201:55 468.0:128.0 1.004 "
Trumpf x HOR 4519 " S R 479 371 - :108 201:55 376.1:102.9 0.321 "

HOR 4519 x Trumpf " R S 834 487:230:167 201:55 694.1:189.9 3.523 "
Trumpf x HOR 2564 " S R 424 334 - :90 201:55 332.9: 91.1 0.017 "

HOR 2564 x Trumpf " R MS~8 257 141:51:65 201:55 201.8: 55.2 2.211 "

<
[}

it

3.841
0.05/DF = 1
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TABLE 3 -~ Inheritance of leaf rust resistance of Trumpf and HOR 2596 in crosses with HOR 2476 (Pa3) when
testing with aviruleat races

observed expected
Crosses races n R MR/MS S ratio R S xM genes
1. avirulent races
HOR 2596 x HOR 2476 3-2 R S 361 206:18:137 9:7 203.1 157.9 0.097 24k
HOR 2476 x Trumpf 23~1 R R 483 204:279: ~ 27:37 203.8 279.2 0.001  3dk
HOR 2476 x Trumpf 8-2 S S 629 493:35: 101 193:63 474.2 154.8 3.026  (2dk+2r)u
HOR 2476 x Trumpf 23-2 MS MR 288 48:136:104 43:21 193.5  94.5 1.421 (2dk+1r)u
HOR 2476, when testing with avirulent races = 1 gene = Pal xN = 3,841)
HOR 2476, wheun testing with UN 8-2 1-2 recessively = | rez, Gen = 0,05/DF=1)

HOR 2476, when testing with UN 23-3 = no gene for resistaace
(Walthar 1983)
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TABLE 4 - Inheritance of leaf rust resistance of Trumpf and HOR 2596 in crosses with one another when
testing with avirulent and viruleant races

observed expected
Crosses races n R MR/MS S ratio R S xM Zenes
1., avirulent races
Trumpf x HOR 2596 23-1  R/MR R/MR 417 276 98 43 57:7 371.4 45.6 0.168  (2dk+ld)u
HOR 2596 x Trumpf 23-3  R/MR R/MR 254 209 18 27 57:7 226.2 27.8 0.025 (Z2dk+1d)u
Trumpf x HOR 2596 23-3  S/MR R/MR 199 140 42 17 57:7 177.2 21,8 1,171 (2dk+1d)u
247 88 56 103 39:25 150.5 96.5 0.723 (ld+lr)utld)k
2. virulent races
Trumpf x HOR 2596 23~1  MS MS 710 150:433:127 199:825 138.0:572.0 1.300 ﬁawa+~wvw+mnwwc
+4280
HOR 2596 x Trumpf " S MS 137 65 72 529:495 70.8: 66.2 0.974 [(2d+1r)k+2r Ju

3.841
0.05, DF 1)

Laakad
K
[
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TABLE 1 - Morphological features of the 'brown rust' isolate from tall oatgrass as
compared to those of a brown rust isolate from rye.

Rust Diameter of PIH Percentage of sporelings with Predominant shape
isolate of HMC

from: Average range septum in 8SV two poles

tall oatgrass 4.6 3.5-6 63 , 97 Homes

rye 5.1 46 27 83 lobed

PIH Primary infection hypha
HMC Haustorial mother cell
S8V Sub~stomatal vesicle 1
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TABLE 1 ~ Pedigree, height aad days to flowering of 17 Indian lines of
wheat .
S. No. Line Pedigree Height (cm) Days to flowering
L. 1Wp-19 £6254 x Kalyansona? 92-106 103
2. 78D~1533 CPAN493 x Kalyansona? 97-104 108
3. 78D-1535 E5788-3 x mmwwm:momm: 99~105 108 .
4. 78D-1549 £5788-3 x Kalyansona' 94-100 106
5. 78D-1615 Timgalen x HD15532 92-97 94
6. 78D-1641 (PPSN972 x HD1553)2 x HD1553 102-103 95
7. 78D-1716 Timgalen x HD 15532 94-98 94
8. 78D-1718 Tr260 x Sonalika? 83-104 94
9, 78D-1725 (IRN68-22 x HD1553) x HDLS53 102-105 96
10. 79D~2226 Bulgaria 88 x xmwwwzmoa@m 93~106 108
11. 79D-2254 E4667 x Kalyansona? 91-97 104
12. 79D-2256 £5868 x Kalyansona' 96-100 104
13. 79D~2257 (Tr260 x Kalyansona) x mewmamommm 94~95 103
L4, 79D-2301 (J85 x HD1553) x HD15532 98-108 97
15, 79D-2305 (4S19 x HDI553) x AD15532 99-104 96
16. 79D-2313 (Timgalen x HD1553) x HD15532 97-104 94
17. 79D-2323 (4519 x HD1553) x HD15532 94-110 93
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TABLE 2 - Seedling reactions of 12 Indian wheat lines and 4 Lr isogenic lines to 6
Indian races of leaf rust and probable Lr gene(s) ian the Indian lines.

Line Reaction to leaf rust Probable Lr gene(s)
in the test liane

Race 11 Race 12 Race 77 Race 104 Race 107 Race 162

Lr 3ka R S S S R R
78D-1535 R S S S R R Lr 3ka

79D-2256 R S 5 $ R R Lr 3ka

Lr 15 R R S R s R

78D-1615 R R S S R Lr 15 _
78D-1716 R R S S R Lr 15 3
78D-1718 R R S S R Lr 15 _
790-2226 R R S S R Tr 15

Lr 16 R S S R S

790-2323 R s s R s Lr( 16

IWP-19 R s s R R Lr 3ka + Lr 16

78D~1549 R $ S R R Tr 3ka /+ Lr 16

79D-2254 R s S R R Lr 3ka'+ Lr 16

Lr 10 R

78D-1533 R 10 + Lr 16

79D-2257 R 10 + Lr 16




TABLE 3 - Seedling reactiouns of 5 Indian lines and 4 Lr isogenic lines Lo 6
Indian races of leaf rust and probable Lr gene(s) in the Indian lines.

E

S

i

Line Reaction to leaf rust Probable Lr gene(s)
in the test line.

Race 11 Race 12 Race 77 Race

Lr 2a R R s

Lr 2a + additcional
78D~1725 R R 8 S S R gene(s) for resistance
; to race 162

78D~1641 R R 8 SR s s Lr 2a + another gene(s)
m for resistance to
7902313 R B S LR 8 S race 104 _
Lo
o
Lr 15 R R S ] R !

mm‘wm+ mag»nwoamw
790~-2305 R 2 R R S R gene(s) for reslist
to race 77

ance

Lr 1 R R S s R R
Lr 10 R s R s R S
Lr 17 S R 8 R R S
79D-2301 R R R R R R Lr 1% + Lr 10 + Lr 17%

* Based on pedigree



TABLE 4a — Mean Coefficient of Infection, Area Under the Disease Progress Curve

(AUDPC) and

rate of rust spread ("r") on eight backcross lines and two recurreat pareats
(Ralyansona and Sonalika) in Rabi 1979-80.
Line/ Mean Coefficient of Infection AUDPC et
: (unit.day) (per unict

Variety 20 March 27 March 3 April 10 April per day)
Backecross lines of Kalyansona

79D-2226 0.03 0.23 0.57 0.90 8.81 0.0998
79D~-2254 0.11 0.32 0.51 0.68 3.59 0.0647
79D-2256 0.06 0.18 0.73 1.30 11,52 0.0967
79D~-2257 0.00 0.00 0.00 0.001 0.007 0.0004
Kalyaasona 5,00 18.00 70.74 77.11 908,57 0.2095
S.E.* 0.08 0.71 2.73 0.51 7.01 0.0129
C.D. {(3%) 0,23 2.01 2,07 1.46 19.95 0.0366
Backcross lines of Sonalika

79D-2301 0.49 2.40 5.62 6.47 80,53 0.1181
79D~2305 0.47 1.11 2.82 3.01 39.66 0,0862
79D-2313 0.99 1.99 4.67 4,67 56.40 0.0744
7902323 0.64 1.64 3.31 3.25 47.79 0.0742
Sonalika 0.73 1.82 4,22 4,33 59.93 0.0854
S.E.t | 0.08 0.71 0.73 0.51 7.01 0.0129
CeD. (57%) 0.23 2.01 2.07 1.46 19.95 0.0366
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TABLE 4b — Mean Coefficient of Infection, Area Under the Disease Progress Curve (AUDPC) and

rate of rust spread ("r") on eight backcross lines and two recurreat parents
(Ralyansona and Soanalika) ia Rabi 1980-81.

Line/ Mean Coefficieat of Infection AUDPC o
(unit.day) (per unit
Variety 9 March 16 March 23 March 30 March 6 April per day)
Backcross lines of Kalvansona
79D-2226 0.01 0.11 0,50 9.71 18.38 136.60 0.2088
79D-2254 0.04 0.33 0.71 2.61 3,02 36.28 0.1190
79D-2256 0.04 0.26 0.56 4,88 5.81 60.41 D. 1454
79D~2257 0.00 0.00 0.001 0.02 0.02 0.17 0.0054
Kalyansona 0.36 1.19 20,92 66.67 71.44 872.73 0.2579
S.E.* 0.04 0.12 1.25 1.57 1.43 11.35 0.0150
C.D. (5%) 0.12 0.33 3.61 4,53 4,14 32.79 0.0433
Backcross lines of Sonalika
79D-2301 0.06 0.61 5,32 25,94 26.07 314.59 0.2057
79D-2305 0.03 0.41 2.83 18.38 20.32 229.57 0.2037
79b-2313 0.12 0.83 4,44 21.88 22.55 269.44 0.1855
79D~-2323 0.08 0.42 2.45 19.77 20.95 232,79 0.1978
Sounalika 0.05 0.39 3.27 23.67 25.30 280.01 0.2144
S.E.+ 0.03 0.11 0.72 4,30 4,26 44,07 0.0174
C.D. (5%) - 0.31 2.08 12.50 12.39 128.13 0.0505

- 0%



TABLE 5a - Leaf rust virulences observed on eight back cross lines and two recurrent parents

Races/biotype(s) observed on the line

Line

iwmwww

(1980~-31)
79D-2226 77(2)*
79D-2254 77(2)
79D-2256 77¢L)
79D-2257 77(L)
Kalyansona 1048
790-2301 77(1)
79D-2305 -
795-2313 -
79D-2323 -
Sonalika 77{1)

% Figures in parenthesis indicate the aumber
*% Two viruleaces detected in one sample.

Lahaul Wellington

(Sumaer, 1980) {Summer, 1980)
77(1L) 77(1)
77(1) 77(1)
77(L1) -

77(1) -
77(1) T7A,77A-L(L)*%*
77(1) 77(1),77A-1(1)

of samples analysed.



TABLE 5b — Leaf rust races/biotypes prevalent at Delhi (1979-80 and 1980-81), Lahaul and
: Wellingtou
Number of samples
Location Year 128 77 77A 77A-1 1048 Total .
Delhi 1979-80 1 1 0 0 2 4
1980-81 0 50 7 0 1 58

Lahaal Summer, L1980 1 43 0 0 0 44
1

Wellington Summer, 1980 0 11 5 2 1 19 5
!

Total 2 105 12 2 4 125



