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o ) Abstract o o
Identification the sources of seedling and adult plant resistance genes is important for gene pyramiding,
gene deployment, and developing durable wheat cultivars to control the leaf rust with Puccinia triticinea
Erickss agent. In this study, 218 Iranian wheat genotypes collected from different regions were cultivated
in one-meter lines in the experimental farm of Golestan Agricultural Research Station in Ahwaz during
2019-2020 and treated with Khouzestan leaf rust prevalent pathotypes including LR-98-8, LR-98-5, LR-
94-5 and LR-9-4. Seedling reactions with five prevalent pathotypes were carried out in a randomized
complete block design with two replications in the greenhouses of the Cereal Pathology Unit of Seed and
Plant Breeding Institute, Karaj. To evaluate resistance, we used Infection Type (IT), AUDPC (Area
Under Disease Progression Curve), Final Disease Severity(FDS) and Coefficient Infection (CI) indices.
The results showed that 10 Eercent and 7 percent of the genotyPes are resistant in greenhouse and field
conditions, respectively. In the adult plant stage, the responses of 23 gienotypes were moderately resistant
(MR) and 14 _genotyﬁes were moderately susceptible WS . The correlation coefficients between the final
disease severity, with the coefficient infection and rAUDPC were 0.989 and 0.949, respectively. Finally,
30 genotypes with the desired characteristics, ie final disease severity between 0-40%, coefficient of
infection between 0-40 and rAUDPC between 0-30% were selected as the suitable genotypes. Cluster
analysis classified the genotypes into four groups: susceptible (S), moderately susceptible (MS),
moderately resistant (MRg) and resistant (R).

Key word: Wheat Leaf Rust, Area Under Disease Progress Curve (AUDPC), Seedling Resistance, Adult
Plant Resistance
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Table 1. Lr genes and tested wheat standard differential genotypes

No. Name/Pedigree Lr gene/s
1 Thatcher Lr22b
2 TC*6/CENTENARIO (RL6003) Lrl
3 TC*6/WEBSTER (RL6016) Lr2a
4 TC*6/CARINA(RL6019) Lr2b
5 TC*6/LOROS(RL6047) Lr2c
6 TC*6/DEMOCRAT(RL6002) Lr3
7 TC*6/ANIVERSARIO(RL6007) Lr3ka
8 BAGE/8*TC(RL6042) Lr3bg
9 TRANSFER/6*TC(RL6010) Lr9
10 TC*6/EXCHANGE(RL6004) Lr10
11 HUSSAR(W976) Lrll
12 EXCHANGE/6*TC(RL6011) Lr12
13 MANITUOU Lrl3
14 SELKIRK/6*TC(RL6013) Lrlda
15 TC*6/MARIA ESCOBAR(RL6006) Lrl4b
16 TC*6/KENYA1483(RL6052) Lr15
17 TC*6/EXCHANGE(RL6005) Lrl6
18 KLEIN LUCERO/6*TC(RL6008) Lrl7
19 TC*7/AFRICA43(RL6009) Lrl8
20 TC*7/TR(RL6040) Lr19
21 THEW/(W203) Lr20
22 TC*6/RL5406(RL6043) Lr21
23 TC*6/RL5404(RL6044) Lr22a
24 LEE310/6*TC(RL6012) Lr23
25 TC*6/AGENT(RL6064) Lr24
26 TC*?/TRANSEC Lr25
27 TC*6/ST-1-25(RL6078) Lr26
28 GATCHER(W3201) Lr10, Lr27+ Lr31
29 CS2D-2M Lr28
30 TC*6/CS7TAG#11(RL6080) Lr29
31 TC*6/TERENZ10(RL6049) Lr30
32 TCLR32(RL5497) Lr32
33 TC*6/P158548(RL6057) Lr33
34 TC*6/P158548(RL6058) Lr34
35 RL5711 Lr35
36 E84018(NEP/AE.SPELTOIDES.2-9-w... Lr36
37 TC*6/VPM(RL6081) Lr37
38 TC*6//CARINA(RL6051) Lrb
39 WL711 Lrl3
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Table 2. Wheat landraces used in the experiment

e Sloged S5 (5 lem Jule a4y Cuoglin milin plulis 1)) S o lals

No  Genotype Collected_ID  Year Collected location No  Genotype  Collected_ID Year Collected location No  Genotype Collected_ID Year Collected location

1 626154 NA 46 624900 286 1960 Kordestan_Bijar 91 624582 174 1959 Hamedan_Hamedan

2 627036 282 1959 Lorestan_Borojerd 47 627054 170 1960 Gilan_Roudbar 92 623909 79 1957 Bakhtaran_Kermanshah

3 626156 211 1950 Kerman_Kerman 48 626223 372 1966 Sistan_Balouchestan_Zahedan 93 627616 104 1956 Esfahan_Esfahan

4 627852 370 1966 Sistan_Baloochestan_Zabol 49 627189 228 1961 Khorasan_Bojnourd 94 627102 359 1960 Zanjan_Roudbar

5 628114 143 1964 Esfahan_Sgahreza 50 627466 NA 95 623109 381 1964 Yazd_Dastjerd

6 624985 156 1959 Ghavzin_Ghazvin 51 627423 174 1959 Hamedan_Hamedan 96 623091 247 1957 Khorasan_Mashhad

7 624837 203 1959 llam_Ilam 52 627410 37 1959 Azarbayjan-Sharghi_ Maragheh 97 625433 247 1959 Khorasan_Mashhad

8 623473 203 1939 llam_Ilam 53 625080 308 1961 Markazi_Saveh 98 623161 10 1961 Azarbayjan-Gharbi_Mahabad
9 627359 311 1939 Markazi_Arak 54 627842 211 1966 Kerman_Kerman 99 626699 203 1957 llam_Ilam

10 627038 282 1959 Lorestan_Borojerd 55 627043 14 1959 Azarbayjan-Gharbi_ Rezaeih 100 627873 392 1959 Zanjan_Zanjan

11 621704 156 1948 Ghavzin_Ghazvin 56 624956 376 1948 Tehran_Tehran 101 622379 247 1961 Khorasan_Mashhad

12 626566 104 1964 Esfahan_Esfahan 57 626261 372 1966 Sistan_Balouchestan_Zahedan 102 627497 NA

13 623508 79 1968 Bakhtaran_Kermanshah 58 628084 357 1959 Mazandaran_ 103 627587 284 1959 Kordestan_Baneh

14 621735 156 1948 Ghavzin_Ghazvin 59 625047 308 1961 Markazi_Saveh 104 623127 14 1959 Azarbayjan-Gharbi_ Rezaeih
15 623338 153 1961 Fars_Shiraz 60 626158 211 1950 Kerman_Kerman 105 623507 79 1968 Bakhtaran_Kermanshah
16 621668 376 1931 Tehran_Tehran 61 624925 186 1959 Hamedan_Malayer 106 621650 376 1931 Tehran_Tehran

17 624320 NA 62 621619 286 1959 Kordestan_Bijar 107 627066 214 1961 Kerman_Rafsanjan

18 621421 292 1959 Kordestan_Kordestan 63 627299 381 1968 Yazd_Dastjerd 108 627787 52 1959 Azarbayjan-Sharghi_ Tabriz
19 624240 203 1959 llam_Ilam 64 623291 197 1959 Hamedan_Toyserkan 109 623139 53 1961 Fars_Shiraz

20 623344 68 1957 Bakhtaran_Gilan_Gharab 65 627849 370 1966 Sistan_Balouchestan_Zabol 110 621908 317 1939 Markazi_Arak

21 624941 376 1931 Tehran_Tehran 66 626978 104 1964 Esfahan_Esfahan 111 624944 376 1946 Tehran_Tehran

22 621716 156 1948 Ghazvin_Ghazvin 67 627072 398 1959 Zanjan_Zanjan 112 624846 203 1957 llam_Ilam

23 627236 1961 242 Khorasan_Gonabad 68 626908 216 1961 Kerman_Sirjan 113 623428 52 1959 Azarbayjan-Sharghi_ Tabriz
24 624911 1959 190 Hamedan_Nahavand 69 623421 52 1959 Azarbayjan-Sharghi_ Tabriz 114 622894 104 1964 Esfahan_Esfahan

25 624990 1947 156 Ghazvin_Ghazvin 70 623090 94 1940 Bakhtaran_Shahabad 115 623162 10 1961 Azarbayjan-Gharbi_ Mahabad
26 627484 1964 379 Yazd_Ardakan 71 626234 372 1966 Sistan_Balouchestan_Zahedan 116 628189 203 1959 llam_Ilam

27 627688 1963 131 Esfahan_Naien 72 627853 370 1966 Sistan_Balouchestan_Zabol 117 624318 NA

28 627416 1959 91 Bakhtaran_Sanjabi 73 624805 65 1959 Bakhtaran_Ghasr Shirin 118 626215 211 1956 Kerman_Kerman

29 625661 1939 247 Khorasan_Mashhad 74 621565 174 1958 Hamedan_Hamedan 119 627414 74 1957 Bakhtaran_Kangavar

30 625081 1961 308 Markazi_Saveh 75 626706 186 1959 Hamedan_Malayer 120 627399 394 1959 Zanjan_Manjil

31 627061 1939 311 Markazi_Arak 76 622063 398 1959 Zanjan_Zanjan 121 623318 379 1964 Yazd_Ardakan

32 624315 1961 292 Kordestan_Kordestan 77 626747 379 1964 Yazd_Ardakan 122 627963 174 1947 Hamedan_Hamedan

33 627103 1961 357 Mazandaran_ 78 626573 104 1964 Esfahan_Esfahan 123 621706 156 1940 Ghavzin_Ghazvin

34 623475 1940 203 llam_Ilam 79 622247 364 1956 Mazandaran_Sari 124 626358 104 1964 Esfahan_Esfahan

35 624596 1959 174 Hamedan_Hamedan 80 627990 55 1959 Bakhtaran_Bakhtaran 125 623980 197 1958 Hamedan_Toyserkan

36 626744 NA 81 626226 372 1959 Sistan_Balouchestan_Zahedan 126 626776 226 1961 Khorasan_Birjand

37 623506 1968 79 Bakhtaran_Kermanshah 82 626924 161 1960 Gilan_Astara 127 625127 327 1966 Markazi_

38 623510 1959 3 Azarbayjan-Gharbi_ Uromia | 83 622084 359 1959 Mazandaran_ 128 623503 203 1940 llam_Ilam

39 627845 1966 370 Sistan-Balouchestan_Zabol 84 626482 NA 129 627881 62 1959 Azarbayjan-Sharghi_Tabriz
40 627856 1940 364 Mazandaran_Sari 85 624849 203 1957 llam_Ilam 130 623377 217 1950 Kerman_Soofi Abad

41 627360 1961 214 Kerman_Rafsanjan 86 624576 174 1959 Hamedan_Hamedan 131 627948 308 1959 Markazi_Saveh

42 627883 1959 52 Azarbayjan-Sharghi_ Tabriz | 87 626904 42 1939 Azarbayjan-Sharghi_mianeh 132 624818 203 1931 llam_Ilam

43 623379 1956 210 Kerman_Jiroft 88 626895 37 1941 Azarbayjan-Sharghi_Maragheh | 133 623345 284 1959 Kordestan_Baneh

44 624910 1959 190 Hamedan_Nahavand 89 627057 162 1961 Gilan_Fooman 134 627908 311 1959 Markazi_Arak

45 623908 1957 79 Bakhtaran_Kermanshah 90 627987 392 1959 Zanjan_Zanjan 135 623169 170 1960 Gilan_Rpoudbar
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No Genotype Collected_ID Year Collected location No Genotype Collected_ID Year Collected location No Genotype Collected_ID Year Collected location

136 627356 200 1961 Hormozgan_Bandar Abbas 164 622311 247 1961 Khorasan_Mashhad 192 626881 19 1941 Avrdabil_Ardabil

137 626943 220 1961 Kerman_Zabol 165 627385 65 1961 Bakhtaran_Ghasr Shirin 193 624947 376 1931 Tehran_Tehran

138 627417 91 1959 Bakhtaran_Sanhabi 166 624209 NA 194 624963 376 1931 Tehran_Tehran

139 628088 311 1959 Markazi_Arak 167 623905 79 1975 Bakhtaran_Kermanshah 195 623123 153 196 Fars_Shiraz

140 626933 200 1961 Hormozgan_Bandar Abbas 168 627460 255 1961 Khorasan_Sabzevar 196 623069 104 1964 Esfahan_Esfahan

141 623125 153 1961 Fars_Shiraz 169 627760 25 1959 Azar_Sharghi_ Azar 197 624901 286 1960 Kordestan_Bijar

Shahr

142 624980 156 1959 Ghazvin_Ghazvin 170 625362 348 1962 Mazandaran_Babol 198 624215 174 1959 Hamedan_Hamedan

143 625281 164 1960 Gilan_Gilan 171 623274 68 1957 Bakhtaran_Gilan gharb 199 624861 203 1959 llam_Ilam

144 623382 210 1956 Kerman_Jiroft 172 626736 255 1961 Khorasan_Sabzevar 200 627055 375 1960 Zanjan_Roudbar

145 624580 174 1959 Hamedan_Hamedan 173 624585 174 1959 Hamedan_Hamedan 201 626932 200 1961 Hormozgan_Bandar

Abbas

146 626883 151 1961 Fars_Shiraz 174 624864 203 1959 llam_llam 202 624838 203 1959 llam_llam

147 623136 10 1941 Azarbayjan-Gharbi_Mahabad 175 625123 327 1966 Markazi_Kashan 203 621736 156 1948 Ghazvin_Ghazvin

148 626923 161 1960 Gilan_Astara 176 626764 384 1964 Yazd_Yazd 204 621869 311 1959 Markazi_Arak

149 627099 283 1959 Lorestan_Khoram Abad 177 624804 65 1959 Bakhtaran_Ghasr Shirin 205 621910 NA

150 626260 372 1961 Sistan_Balouchestan_Zahedan 178 626846 384 1964 Yazd_Yazd 206 628012 55 1959 Bakhtaran_Bakhtaran

151 623176 225 1961 Khorasan_Birjand 179 626814 104 1961 Esfahan_Esfahan 207 622099 164 1959 Gilan_

152 621492 55 1959 Bakhtaran_ Bakhtaran 180 626825 143 1961 Esfahan_Shahreza 208 622105 164 1956 Gilan_

153 527723 384 1940 Yazd_Yazd 181 624251 203 1959 llam_Ilam 209 621420 174 1959 Hamedan_Hamedan

154 4820 NA 182 623953 65 1957 Bakhtaran_Ghase Shirin 210 623266 14 1947 Azarbaiyjan
Gharbi_Rezaeieh

155 326565 104 1964 Esfahan_Esfahan 183 626855 344 1961 Markazi_Varamin 211 621712 156 1959 Ghazvin_Ghazvin

156 324946 376 1948 Tehran_Tehran 184 623008 104 1964 Esfahan_Esfahan 212 620903 3 1959 Azarbaiyjan Gharbi_

157 524894 286 1959 Kordestan_Bijar 185 621669 376 1931 Tehran_Tehran 213 625139 311 1939 Markazi_Arak

158 326958 14 1961 Azarbayjan-Gharbi_ Rezaeih 186 624939 376 1931 Tehran_Tehran 214 622098 164 1957 Gilan_

159 523417 370 1966 Sistan_Balouchestan_Zabol 187 626360 104 1964 Esfahan_Esfahan 215 625263 359 1959 Mazandaran_

160 324378 55 1959 Bakhtaran_Bakhtaran 188 624983 156 1959 Ghavzin_Ghazvin 216 622264 348 1962 Mazandaran_Babol

161 526872 153 1960 Fars_Shiraz 189 627551 19 1953 Ardabil_Ardabil 217 622272 347 1962 Mazandaran_Amol

162 5324381 55 1959 Bakhtaran_Bakhtaran 190 621717 156 1960 Ghavzin_Ghazvin 218 627905 347 1959 Mazandaran_Amol

163 525810 247 1961 Khorasan_Mashhad 191 624863 203 1959 llam_llam

(Comas 39> 40) NOL available :NA
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Table 3. Leaf rust pathotypes used to evaluate Iranian wheat landraces

Isolate code Site of Collection Ineffective genes Effective genes
LR-98-19 Gorgan, Golestan o Lr22b, Lrl, Lr2a, Lr2b, Lr2c,Lr3, Lr3ka, Lr3bg, Lr10, Lrl1, Lr12, Lr13, Lrlda, Lrl4b, Lr15, Lrl7,Lrl18, Lr2a, Lr9, (Lr10, Lr27+Lr31), Lr16, Lr19
g Lr20, Lr21, Lr22a, Lr23, Lr24, Lr25, Lr26, Lr28, Lr29, Lr30, Lr32, Lr33, Lr34, Lr35, Lr36, Lr37, Lrb
LR-98-22 Baiekola, Mazandaran %‘ Lr22b, Lrl, Lr2c,Lr3, Lr3ka, Lr3bg, Lr10, Lr1l, Lr12, Lr13, Lrlda, Lrldb, Lr15,Lr16, Lrl7, Lr18, Lr20, Lr2a, Lr2b, Lr9, (Lr10, Lr27+Lr31), Lr19,
=] Lr21, Lr22a, Lr23, Lr24, Lr25, Lr26, Lr28, Lr30, Lr32, Lr33, Lr34, Lr35, Lr36, Lr37, Lrb Lr29
LR-98-38 Safi Abad, 2 Lr22b, Lrl, Lr2c,Lr3, Lr3ka, Lr3bg, Lr10,(Lr10, Lr27+Lr31), Lrll, Lr12, Lr13, Lrl4da, Lrl4b, Lr15,Lr16, Lr2a, Lr2b, Lr9, Lr19, Lr28
Khozrestan g Lrl7,Lr18, Lr20, Lr21, Lr22a, Lr23, Lr24, Lr25, Lr26, Lr28, Lr30, Lr32, Lr33, Lr34, Lr35, Lr36, Lr37, Lrb
LR-G32 Gorgan, Golestan =g Lr22b, Lrl, Lr2c,Lr3, Lr3ka, Lr3bg, Lr10, Lrl1, Lr12, Lr13, Lrl4b, Lr15, Lrl7, Lr18, Lr21, Lr22a, Lr23,  Lr2a, Lr2b, Lr9, Lrl4a, Lrl6, Lr19, Lr20,
] Lr24, Lr25, Lr28, Lr30, Lr32, Lr33, Lr34, Lr35, Lr36, Lr37, Lrb Lr26, (Lr10, Lr27+Lr31), Lr29
LR-99-3 Ahwaz, Khozestan % Lr22b, Lrl, Lr2c,Lr3, Lr3bg, Lr10,(Lr10, Lr27+Lr31), Lr1l, Lr12, Lr13, Lrlda, Lrldb, Lrl5,Lr16, Lrl7,  Lr2a, Lr2b, Lr3ka, Lr9, Lrl6, Lr19, Lr26,
Lr18, Lr20, Lr21, Lr22a, Lr23, Lr24, Lr25, Lr28, Lr30, Lr32, Lr33, Lr34, Lr35, Lr36, Lr37, Lrb (Lr10, Lr27+Lr10), Lr29
LR-94-5 Ahwaz, Khozestan Lr22b, Lrl, Lr2c,Lr3, Lr3ka, Lr3bg, Lr10, Lrll, Lr12, Lr13, Lrl4b, Lrl5, Lrl6, Lrl7, Lrl8, Lr21, Lr22a, Lrl, Lr2a, Lr2b, Lr9, Lrl4a, Lr19, Lr20,
> Lr24, Lr25, Lr26, Lr29, Lr30, Lr32, Lr33, Lr34, Lr35, Lr36, Lr37, Lrb Lr23, (Lr10, Lr27+Lr10), Lr28, Lr13
LR-97-4 Ahwaz, Khozestan - g Lr22b, Lr2c,Lr3, Lr3bg, Lr10, (Lr10, Lr27+Lr10), Lr11, Lr12, Lr13, Lrldb, Lrl6, Lrl7, Lr18, Lr21, Lr22a, Lrl, Lr2a, Lr2b, Lr3ka, Lr9, Lrl5, Lrl9,
23 Lr23, Lr24, Lr25, Lr26, Lr30, Lr32, Lr33, Lr34, Lr35, Lr36, Lr37, Lrb Lr28, Lr29
LR-98-8 Safi Abad, Khozestan 8 & Lr22b,Lrl, Lr2b, Lr2c,Lr3, Lr3ka, Lr3bg, Lr10,(Lr10, Lr27+Lr31), Lrll, Lr12, Lr13, Lrl4a, Lrl4b, Lrl6, Lr2a, Lr9, Lr15, Lr19
= Lrl7, Lr18, Lr20, Lr21, Lr22a, Lr23, Lr24, Lr25, Lr26, Lr28, Lr29, Lr30, Lr32, Lr33, Lr34, Lr35, Lr36,
°8 Lr37,Lrb
LR-98-14 Shavour, Khozestan @ Lr22b, Lrl, Lr2b, Lr2c,Lr3, Lr3ka, Lr3bg, Lr10, Lrll, Lr12, Lrl13, Lrlda, Lrldb, Lrl7, Lrl8, Lr20, Lr21, Lr2a, Lr9, Lr15, Lr16, Lr19, (Lr10,

Lr22a, Lr23, Lr24, Lr25, Lr26, Lr28, Lr30, Lr32, Lr33, Lr34, Lr35, Lr36, Lr37, Lrb
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Figure 1. Infection types in field conditions based on Roelfs et al (1992)

Lr27+Lr10), Lr29
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Table 4. Reaction of Bread wheat landraces to leaf rust pathotype in seedling and adult palnt stages
No.  Geno. FDS Cl AUDPC  rAUDPC | 98- 98- 98- G32 993 | No.  Geno. FDS Cl  AUDPC rAUDPC | 98- 98- 98- G32 99-3
19 22 38 19 22 38
Greenhouse reaction Greenhouse reaction

1 626154 855 85 1295 54 H H H H H 111 624944 755 75 1236 69 H H H H H
2 627036 755 75 1145 48 H H H H H 112 624846 855 85 1645 25 H H H H H
3 626156 70S 70 1120 47 H H H H H 113 623428 355 35 596 63 L H H L H
4 627852 855 85 1295 54 H H H H H 114 622894 90S 90 1510 62 H H H H H
5 628114 70S 70 1120 47 H H H H H 115 623162 855 85 1485 53 H H H H H
6 624985 80S 80 1270 53 H H H H H 116 628189 80S 80 1280 22 H H H H H
7 624837 90S 90 1240 52 H H H H H 117 624318 355 35 525 55 H H H H H
8 623473  40MR 16 440 18 H L H L H 118 626215 755 75 1315 56 H H H H H
9 627359 955 95 1555 65 H H H H H 119 627414 755 75 1335 66 H H H H H
10 627038 555 55 955 40 H H H H H 120 627399 755 75 1595 8 H H H H H
11 621704 855 85 1166 49 H H H H H 121 623318 30MR 12 181 19 L H H L H
12 626566 90S 90 1430 60 H H H H H 122 627963 255 25 465 58 L L L L L
13 623508 90S 90 1410 59 H H H H H 123 621706 855 85 1385 61 H H H H H
14 621735 755 75 1156 48 H H H H H 124 626358 80S 80 1460 68 H H H H H
15 623338 955 95 1555 65 H H H H H 125 623980 855 85 1625 68 H H H H H
16 621668 955 95 1396 58 H H H H H 126 626776 855 85 1625 62 H H H H H
17 624320  35MR 14 350 15 H H H L H 127 625127 90S 90 1490 70 H H H H H
18 621421 755 75 1136 47 H H H H H 128 623503 90S 90 1670 61 H H H H H
19 624240 65S 65 1006 42 H H H H H 129 627881 855 85 1465 32 H H H H H
20 623344 955 95 1555 65 H H H H H 130 623377 555 55 756 20 L H H L H
21 624941 458 45 666 28 H H H H H 131 627948  40MS 32 481 6 H H H H H
22 621716 755 75 1555 65 H H H H H 132 624818  7.5MS 6 151 72 L H L L H
23 627236 85s 85 1605 67 H H H H H 133 623345 855 85 1725 71 H H H H H
24 624911 85S 85 1385 58 H H H H H 134 627908 80S 80 1700 72 H H H H L
25 624990 755 75 1165 49 H H H H H 135 623169 855 85 1725 4 H H H H H
26 627484 755 75 1335 56 H H H H H 136 627356 TMR 14 88 72 H H H H H
27 627688 755 75 1435 60 H H H H H 137 626943 855 85 1725 71 H H H H H
28 627416 755 75 1335 56 H H H H H 138 627417 80S 80 1700 72 H H H H H
29 625661  35MR 14 330 14 H H H H H 139 628088 855 85 1725 30 H H H H L
30 625081 9255 925 14225 59 H H H H H 140 626933 35MR 14 710 34 H H H H H
31 627061  45MS 36 760 32 H H H H H 141 623125  45MS 45 805 70 H H H H H
32 624315  35MS 28 401 17 H H H H H 142 624980 90S 90 1670 66 H H H H H
33 627103  35MR 14 231 10 L L L L H 143 625281 90S 90 1590 68 H H H H H
34 623475 955 95 1535 64 H H H H H 144 623382 80S 80 1620 69 H H H H H
35 624596 955 95 1555 65 H H H H H 145 624580 855 85 1645 70 H H H H H
36 626744 85S 85 1505 63 H H H H H 146 626883 90S 90 1670 54 H H H H H
37 623506 85S 85 1585 66 H H H H H 147 623136 90S 90 1290 60 H H L L H
38 623510 90S 90 1610 67 H H H H H 148 626923 80S 80 1440 70 H H H H H




VYWY

Continued Table 4. ¥ Jgoz sl
No. Geno. FDS Cl AUDPC rAUDPC 98-19 98-22 98-38 G32 99-3 No. Geno. FDS Cl AUDPC rAUDPC 98-19 98-22 98-38 G32 99-3
Greenhouse reaction Greenhouse reaction
39 627845 958 95 1855 7 H H H H H 149 627099 90S 90 1670 73 H H H H H
40 627856 25MR 10 151 6 L L L L L 150 626260 80S 80 1740 60 H H H H H
41 627360 958 95 1735 72 H H H H H 151 623176 75S 75 1435 25 H H H H H
42 627883 97.5S 97.5 1547.5 64 H H H H H 152 621492 40MS 32 600 28 H H H H H
43 623379 60S 60 1070 45 H H H H H 153 627723 45MS 45 666 70 H H H L H
44 624910 85S 85 1305 54 H H H H H 154 626565 90S 90 1670 48 H H H H H
45 623908 65S 65 1095 46 H H H H H 155 4820 75S 75 1156 59 H H H H H
46 624900 95S 95 1435 60 H H H H H 156 624946 85S 85 1405 59 H H H H H
a7 627054 95S 95 1715 71 H H H H H 157 624894 90S 90 1410 58 H H H H H
48 626223 100S 100 1541 64 H H H H H 158 626958 85S 85 1385 57 H H H H H
49 627189 25MR 10 250 10 L L H L L 159 623417 80S 80 1360 59 H H H H H
50 627466 80S 80 1280 53 H H H H H 160 624378 90S 90 1410 56 H H H H H
51 627423 708 70 971 40 H H H H H 161 626872 75S 75 1335 5 H H H H H
52 627410 90S 90 1510 63 H H H H H 162 624381 15MR 6 111 59 L L L L L
53 625080 55MS 55 855 36 H H H H H 163 625810 90S 90 1410 65 H H H H H
54 627842 708 70 1090 45 H H H H H 164 622311 85S 85 1565 62 H H H H H
55 627043 85S 85 1305 54 H H H H H 165 627385 85S 85 1485 12 H H H H H
56 624956 80S 80 1280 53 H H H H H 166 624209 40MR 16 281 63 H H H H H
57 626261 75S 75 1255 52 H H H H H 167 623905 90S 920 1510 71 H H H H H
58 628084 80S 80 1280 53 H H H H H 168 627460 90S 90 1710 61 H H H H H
59 625047 85S 85 1385 58 H H H H H 169 627760 85S 85 1465 57 H H H H H
60 626158 85S 85 1385 58 H H H H H 170 625362 80S 80 1360 63 H H H L H
61 624925 85S 85 1465 61 H H H H H 171 623274 75S 75 1515 61 H H H H H
62 621619 75S 75 1335 56 H H H H H 172 626736 85S 85 1465 58 H H H H H
63 627299 45MS 36 581 24 H H H H H 173 624585 80S 80 1380 58 H H H H H
64 623291 85S 85 1385 58 H H H H H 174 624864 70S 70 1390 68 H H H H H
65 627849 75S 75 1335 56 H H H H H 175 625123 958 95 1635 56 H H H H H
66 626978 80S 80 1440 60 H H H H H 176 626764 75S 75 1355 58 H H H H L
67 627072 85S 85 1606 67 H H H H H 177 624804 80S 80 1380 59 H H H H L
68 626908 85S 85 1286 54 H H H H H 178 626846 85S 85 1405 57 H H H H H
69 623421 80S 80 1261 53 H H H H H 179 626814 80S 80 1360 57 H H H H H
70 623090 85S 85 1385 58 H H H H H 180 626825 80S 80 1360 58 H H H H H
71 626234 80S 80 1501 63 H H H L H 181 624251 85S 85 1385 58 H H H H H
72 627853 95S 95 1856 77 H H H H H 182 623953 85S 85 1385 58 H H H H H
73 624805 25MS 20 301 13 H H H H H 183 626855 85S 85 1385 58 H H H H H
74 621565 85S 85 1306 54 H H H H H 184 623008 85S 85 1385 57 H H H H H
75 626706 95S 95 1355 56 H H H H H 185 621669 80S 80 1360 42 H H H H H
76 622063 75S 75 1255 52 H H H H H 186 624939 60S 60 1001 76 H H H H H
77 626747 80S 80 1440 60 H H H H H 187 626360 95S 95 1835 32 H H H H H
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Continued table 4. ¥ Jgaz asll
No. Geno. FDS Cl AUDPC rAUDPC 98-19 98-22 98-38 G32 99-3 No. Geno. FDS Cl AUDPC rAUDPC  98-19 98-22 98-38 G32 99-3
Greenhouse reaction Greenhouse reaction

78 626573 85S 85 1286 54 H H H H H 188 624983 40S 40 770 33 H H H H H
79 622247 R 0.2 6 0 L L L L L 189 627551 45S 45 795 61 H H H H H
80 627990 15MR 6 151 6 H H H H H 190 621717 85S 85 1465 58 H H H H H
81 626226 95S 95 1795 75 H H H H H 191 624863 85S 85 1385 59 H H H H H
82 626924 25MR 10 133 6 H L L H H 192 626881 90S 90 1410 57 H H H H H
83 622084 15MR 6 111 5 L L L L L 193 624947 80S 80 1360 58 H H H H H
84 626482 80S 80 1440 60 H H H H H 194 624963 85S 85 1385 58 H H H H H
85 624849 75S 75 1415 59 H H H H H 195 623123 85S 85 1385 63 H H H H H
86 624576 85S 85 1465 61 H H H H H 196 623069 90S 90 1510 58 H H H H H
87 626904 75S 75 1415 59 H H H H H 197 624901 85S 85 1385 62 H H H H H
88 626895 85S 85 1385 58 H H H H H 198 624215 85S 85 1485 56 H L H L H
89 627057 10MR 4 101 4 L L L L H 199 624861 80S 80 1350 56 H H H H H
90 627987 90S 920 1650 69 H H H H H 200 627055 75S 75 1335 76 H H H H H
91 624582 85S 85 1625 68 H H H H H 201 626932 95S 95 1815 3 H H H H H
92 623909 75S 75 1236 52 H H H H H 202 624838 15MR 6 72 56 H H H H H
93 627616 75S 75 1255 52 H H H H H 203 621736 75S 75 1335 59 H H H H H
94 627102 85S 85 1206 50 H H H H H 204 621869 90S 90 1410 57 H H H H H
95 623109 80S 80 1280 53 H H H H H 205 621910 80S 80 1360 10 H H H H H
96 623091 80S 80 1600 67 H H H H L 206 628012 35MR 14 231 9 L L L L H
97 625433 75S 75 1495 62 H H H H H 207 622099 30MR 12 221 9 L L L L L
98 623161 85S 85 1545 64 H H H H H 208 622105 30MR 12 221 58 L L L L H
99 626699 90S 90 1320 55 H H H H L 209 621420 85S 85 1385 58 H H H H H
100 627873 90S 90 1320 55 H H H H H 210 623266 85S 85 1385 61 H H H H H
101 622379 45MS 36 590 25 H H H H H 211 621712 85S 85 1465 57 H H H H H
102 627497 75S 75 1255 52 H H H H H 212 620903 80S 80 1360 58 H H H H H
103 627587 95S 95 1735 72 H H H H H 213 625139 85S 85 1385 57 H H H H H
104 623127 40S 40 581 24 H H H H H 214 622098 80S 80 1360 52 H H H H H
105 623507 85S 85 1465 61 H H H H H 215 625263 75S 75 1245 7 H H H H H
106 621650 45MS 36 521 22 L H H L H 216 622264 25MR 10 171 18 L L L L L
107 627066  40MS 32 660 28 H H H H H 217 622272 35MS 28 421 12 L L L L L
108 627787 7.5MR 3 23 1 H H H H H 218 627905 40MR 16 281 100 L L H H H
109 623139 80S 80 1100 46 H H H H H 219 BOLANI  100S 100 2400 1.00 H H H H H
110 621908 558 55 935 39 H H H H H
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Table 5. Correlation Coefficients of Components resistance for leaf rust in field conditions in wheat genotypes
1 2 3 4

FDS.1 1
Cl.2 0.989™ 1

AUDPC 3 0.949™ 0.956™ 1

rAUDPC.4 0.949™ 0.956™ 1.000™ 1

Significant at level 0.01 probability
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Figure 2. Dendrogram Iranian wheat landraces in seedling and adult plant stage to leaf rust pathotypes
(Dendrogram is made by SPSS 16.00 software)
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Table 6. Discriminant analysis to confirmation classification of Iranian wheat landraces

Cluster Predicted Group Membership Total
1 2 3 4
Count 1 183 0 0 0 183
2 0 23 0 0 23
3 0 0 4 0 4
4 0 1 1 7 9
% 1 100.0 .0 0 0 100.0
2 0 100.0 0 0 100.0
3 0 0 100.0 0 100.0
4 0 11.1 11.1 77.8 100.0

99.1% of original grouped cases correctly classified.
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