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Abstract

Root-lesion nematodes genus Pratylenchus are among the 10 most important plant parasitic nematodes in the world.
Their economic damage as the third damaging group sometimes reaches 85%. In this research, the response of 100
landraces of spring bread wheat, 20 cultivars and two species Aegilops tauschii and Ae. cylindrica was evaluated to
root-lesion nematode under greenhouse conditions in the form of a randomized complete block design. ANOVA
analysis was done based on one-way analysis of variance and to compare the averages, the least significant difference
(LSD) test was used at the probability level of 5%. The results showed that inoculation with nematodes led to a
significant decrease in the growth indices. The effect of genotype and nematode inoculation on all phenotypic traits was
significant at the 5% probability level. Based on the reproduction factor, the genotypes were divided into five groups
with RF <0.36 (resistant), 0.36-0.58 (semi-resistant), 0.58-0.81 (tolerant), 0.81-1.03 (semi-sensitive) and RF > 0.03
(sensitive). Ten genotypes (8.2%) as sensitive, 12 genotypes (9.83%) as semi-sensitive, 30 genotypes (24.59%) as
tolerant, 49 genotypes (40.16%) as semi-resistant and 21 genotypes (17.21%) were identified as resistant. A direct
relationship between the nematode-related indices (RF and the number of nematodes per root weight) and the growth
indices of plants after nematode infection was observed, so that the higher the nematode indices, the lower the plant
growth index. This matter showed the significant effect of nematode on the studied genotypes.
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Table 1. ANOVA analysis of genotype and inoculation by nematode on phenotypic characters of 122 genotypes.

Source df NN/RW RF PH RDW RWW SDW SWW
Genotype 121 1.53™ 0.041™ 0.154™ 0.002™  179.52™ 0.39™ 46.96™
Nematode 1 14.35™ 0.660  1.207™  0.014™ 1766.34™ 240.12" 27984.5™
Genotype x Nematode 121 0.04° 0.004™ 0.006™  0.001™ 4527 0.39™ 46.96™
Erro 488 0.02 0.003 0.002 0.001 3.14 0.02 6.17

Abbreviatios: SWW: shoot wet weigth; SDW: shoot dry weigth; RWW: root wet weigth; RDW: root dry weigth; PH: plant height;

NN/RW: nematode No/root weigth

*, ***: Indicates significance at the probability level of 5% and 1%, respectively

\YY !, Pratlenchus neglectus o5 o ailes b oo madli 5 oo zedli slo,loss (o dalllas 5,50 slo ol WKl ¥ Jguo
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Table 2. The mean of studied values between inoculated and non-inoculated treatments by root-lesion nematode

Pratylenchus neglectus for 122 genotpes.

Source SWw SDW RWW RDW PH RF NN/RW
Control 1.418 0.332 0.44#2 0.052 28.812 0.00° 0.00°
Inoculated by nematode ~ 1.13° 0.27° 0.36° 0.04° 25.677° 1.142 12.3712

Abbreviatios: SWW: shoot wet weigth; SDW: shoot dry weigth; RWW: root wet weigth; RDW: root dry weigth; PH: plant height;

NN/RW: nematode No/root weigth
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Table 3. The mean of studied values among 122 genotypes after inoculation by root-lesion nematode and the grouping
of genotypes based on reproduction factor (RF).

NO Origin/City SswWw SDW RWW RDW

1 Esfahan23 0.67 +0.061 0.297 +0.031 0.217 £0.023 0.020 £ 0.0015
2 Birjand3 0.81 +0.059 0.269 +0.026 0.308 +0.021 0.042 +0.0041
3 Shahrud2 0.76 +0.051 0.207 +0.031 0.305 +0.020 0.033 +0.0036
4 Semiroml 0.84 +0.135 0.247 +0.033 0.451 +0.033 0.049 + 0.0044
5 Foomanl 0.65 +0.042 0.193+0.035 0.260 +0.017 0.024 £ 0.0016
6 Bojnourd10 0.64 +0.021 0.196 + 0.034 0.255 £ 0.008 0.026 + 0.0009
7 Mashhadé 0.84 +0.088 0.223 +0.029 0.319£0.036 0.027 £0.0030
8 Sabzvarl8 0.86 +0.075 0.218 +0.029 0.282 +0.021 0.035 £ 0.0025
9 Gorgan3 0.75 +0.039 0.211+0.029 0.261 +0.011 0.029 + 0.0008
10 Kermanshahl 0.48 +0.041 0.182 +0.039 0.159 +0.012 0.016 + 0.0012
11 Gazving 1.01 +0.059 0.274 +0.015 0.305 £ 0.012 0.032 £ 0.0008
12 Esfahan20 0.78 + 0.049 0.217 +0.028 0.294 +0.013 0.034 +0.0018
13 Shah-Abad 1.12 +0.053 0.269 + 0.014 0.404 £ 0.026 0.041 +0.0028
14 Bojnourd4 0.65 +0.029 0.196 + 0.034 0.217 £0.008 0.023 £ 0.0009
15 Ghoochans 0.64 +0.071 0.256 + 0.026 0.218 +0.023 0.029 + 0.0058
16 Gorgan2 0.78 +0.053 0.206 + 0.032 0.275 +0.02 0.027 +0.0024
17 Koohdasht 0.75 +0.022 0.239 0,028 0.177 +0.007 0.020 + 0.0009
18 Kerman10 0.97 +0.054 0.255 +0.018 0.350 0.021 0.032 +0.0021
19 Kerend1 0.73 +0.045 0.220 +0.028 0.272 £0.010 0.023 + 0.0008
20 Sabzvarl9 1.65 +0.131 0.338 +0.029 0.527 £0.036 0.054 £ 0.0029
21 Shiroodi 0.98 +0.028 0.256 +0.021 0.220 + 0.004 0.026 + 0.0006
22 Sanandaj5 0.91+ 0.076 0.254 +0.025 0.353 +0.041 0.039 + 0.0046
23 Ghoochan2 1.01 +0.041 0.248 +0.019 0.359 +0.016 0.038 + 0.0037
24 Kashmar4 0.91 +0.062 0.239 +0.024 0.304 +0.025 0.032 £ 0.0026
25 Zahedan4 0.72 +0.039 0.199 +0.033 0.297 +0.020 0.028 + 0.0027
26 Birjand9 1.15+0.04 0.264 +0.013 0.328 +0.01 0.03 +0.0009

27 Mashhad19 1.72+0.133 0.617 +0.049 0.698 + 0.053 0.075 £ 0.0052
28 Ardabill 1.07 +0.110 0.269 +0.012 0.429 +0.033 0.044 + 0.0024
29 Ghasre-Shirin4 0.73 +0.041 0.225 +0.035 0.263 +0.012 0.024 +0.0016
30 Shiraz3 1.02 +0.099 0.355 +0.073 0.41 +0.037 0.037 + 0.0034
31 Shahrud3 0.83+0.078 0.236 +0.022 0.255 +0.015 0.032 £ 0.0016
32 Hasht-Rood?2 1.17 +0.022 0.263 + 0.014 0.355 +0.039 0.037 + 0.0040
33 Morvarid 1.12 +0.049 0.264 +0.018 0.238 + 0.006 0.029 + 0.0007
34 Dehdasht 1.36 +0.100 0.273 +0.017 0.286 + 0.022 0.033 + 0.0024
35 Hamedanl 1.42 +0.098 0.309 +0.021 0.567 +0.039 0.067 + 0.0047
36 Sabzvarl4 0.89 + 0.064 0.301 +0.012 0.381 +0.027 0.047 +0.0049
37 Bojnourds 1.08 +0.031 0.283 +0.022 0.429 +0.012 0.049 +0.0021
38 Sanandaj4 0.74 +0.023 0.209 +0.029 0.263 +0.007 0.029 +0.0012
39 Sanandaj6 0.97 +0.117 0.234 +0.029 0.279 +0.03 0.025 +0.0027
40 Torbat-Jam6 1.33+ 0.069 0.333£0.026 0.439 £ 0,021 0.045 £ 0.0016
41 Esfahan22 1.02 +0.163 0.260 +0.021 0.418 + 0.056 0.051 £ 0.0070
42 Shiraz2 0.72 +0.041 0.228 +0.033 0.295 +0.019 0.027 +0.0014
43 Kerman8 0.83 +0.039 0.239 +0.028 0.332+0.013 0.035 + 0.0012
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Table 3. Continue
NO Origin/City PH RF NN/RW Response
1 Esfahan23 20.78 £ 0.862 1.26 £ 0.562 14.33 £ 6.49 S
2 Birjand3 19.15 +0.769 1.23 £0.552 15+£6.95 S
3 Shahrud2 22.23 £0.759 1.17 £ 0.526 12+554 S
4 Semirom1 20.73 £ 0.506 1.11 £ 0.498 9.83 £4.47 S
5 Foomanl 21.77 £0.719 1.11 £ 0.499 12 +5.58 S
6 Bojnourd10 23.82 £1.002 1.09 £ 0.490 11.33 £5.08 S
7 Mashhad4 22.23 £1.025 1.08 £0.487 9.67 + 39 S
8 Sabzvarl8 22.48 £ 0.595 1.06 £ 0.478 10+4.59 S
9 Gorgan3 21.92 £0.777 1.05+£0.473 11.5+5.19 S
10 Kermanshahl 19.7 £ 0.872 1.04 +0.468 9.33+4.30 S
11 Gazvin9 21.92 £0.700 1.03+£0.461 9.83+4.41 MS
12 Esfahan20 23.87 £1.074 1.03 £ 0.459 10+4.59 MS
13 Shah-Abadl 25.38 £ 0.645 0.98 +0.441 10.67 £4.84 MS
14 Bojnourd4 23.02 £0.740 0.92 £0.413 8.67 £3.93 MS
15 Ghoochan5 19.7 £ 0.672 0.89 £ 0.405 105+491 MS
16 Gorgan2 23.25+0.799 0.86 £0.392 8.33+3.87 MS
17 Koohdasht 24.42 £ 0.877 0.85 £ 0.390 7.67 £3.45 MS
18 Kermanl10 26.97 £0.849 0.84 +£0.381 7+3.14 MS
19 Kerendl 25.52 £0.801 0.84 +0.387 7+321 MS
20 Sabzvarl9 27.83+£0.719 0.84 +£0.376 10£4.93 MS
21 Shiroodi 26.42 £0.611 0.84 +£0.380 7.5+3.39 MS
22 Sanandaj5 18.45 £ 0.249 0.81 £0.375 7.33+£3.37 MS
23 Ghoochan2 26.05 = 1.065 0.79 £0.370 9+431 T
24 Kashmar4 26.13 £ 0.995 0.79 £0.366 8 +3.89 T
25 Zahedan4 25.25 £ 0.989 0.77 £0.349 155+7.12 T
26 Birjand9 24.82 £1.018 0.75 £ 0.336 7.67+3.84 T
27 Mashhad19 3147 +£1.04 0.75 +£0.338 8.83+4.25 T
28 Ardabill 31.38 £1.482 0.74 £0.341 12.17 £5.74 T
29 Ghasre-Shirin4 22.32 £1.222 0.74 £0.340 7.33+3.34 T
30 Shiraz3 2452 £1.281 0.74 £0.337 7.33 +3.37 T
31 Shahrud3 229 +£0.477 0.72 £0.327 5.0£2.29 T
32 Hasht-Rood2 24.07 £0.891 0.72 £0.340 55+255 T
33 Morvarid 32.52 £0.916 0.72 £ 0.336 7.67 +3.59 T
34 Dehdasht 29.37 £1.076 0.72 £0.325 6.17 +2.78 T
35 Hamedanl 26 +0.827 0.69 £0.316 7.83+3.60 T
36 Sabzvarl4 235+0.711 0.69 £0.311 6.83+3.14 T
37 Bojnourd5 27.48 £ 0.681 0.68 +£0.319 7.0+£3.27 T
38 Sanandaj4 21.92 +0.566 0.67 £0.304 6.83 +3.11 T
39 Sanandaj6 23.97 £1.412 0.67 £0.302 7.0+3.17 T
40 Torbat-Jam6é 32.7+£1.217 0.67 £0.309 11.17+£5.11 T
41 Esfahan22 21.93 £0.756 0.66 +0.299 6.67 +3.08 T
42 Shiraz2 19.78 £ 0.257 0.66 + 0.306 7.0+£3.35 T
43 Kerman8 21.43 £0.483 0.65 +0.297 6.67 +3.03 T
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NO Origin/City sww SDW RWW RDW
44 Hamedan6 1.29 +0.052 0.294 0.010 04640014  0.036+0.0009
45 Arak3 1.13+0.093 0.259 +0.016 0.316£0.011  0.0320.0012
46 Gazvin10 1.19 +0.104 0.289 +0.019 0.407£0.037  0.039 +0.0044
47 Arta 0.77 £0.057 0.241 +0.029 0.167£0.005  0.019 +0.0007
48 Mashhad2 1.28 +0.042 0.324 +0.039 04490012 0,049 +0.0018
49 Shah-Abad3 0.92 +0.047 0.231 £ 0.024 0.337£0.016  0.026+0.0014
50 Neishabour2 1.02+0.113 0.253 +0.022 0.346£0.017  0.032+0.0025
51 Alvand 0.86 +0.084 0.248 +0.029 0.185+0.016  0.022+0.0018
52 Pishgam 2.48 +0.093 0.504 +0.019 0.483+0.009  0.055:+0.0006
53 Zagros 1.78 + 0.063 0.282 +0.051 03550017  0.042+0.0018
54 Gazvinl 1.59 +0.047 0.388 + 0.007 0.395£0.009  0.047 +0.0036
55 Arak2 1.15 +0.043 0.274 +0.017 03640023  0.036+0.00294
56 Mihan 2.84 +0.082 0.521 +0.069 0.585+0017  0.0650.0033
57 Ghoochan12 1.95 +0.046 0.419 +0.008 0.779£0017  0.074+0.0024
58 Najaf-Abad2 1.11+0.036 0.268 + 0.014 0.385+0.018  0.039+0.0016
59 Kashmar3 1,51 +0.082 0.321+0.015 0.548 + 0.04 0.057 +0.0041
60 Sirvan 1.35 +0.084 0.311+0.015 0.309£0.020  0.032:+0.0021
61 Darya 0.94 +0.041 0.255 +0.022 0.207£0.005  0.025:+0.0006
62 Tabas3 1.09 + 0.068 0.254 +0.019 0.363£0.021  0.042:+0.0020
63 Torbat-Jams 1.11+0.041 0.276 £ 0.16 04060022  0.048+0.0027
64 Urmia2 1.05 + 0.096 0.347 +0.029 0.368+0.038  0.043+0.0034
65 Zahedan? 0.86 +0.018 0.227 +0.024 0.283£0.007  0.036+0.0008
66 Tajan 0.95 + 0.041 0.259 +0.02 0.215£0.005  0.026+0.001
67 Sabzvarl3 1.56 + 0.079 0.332+0.016 0.769+£0.036  0.080 +0.0034
68 Yazds 2.06 +0.244 0.359 +0.049 0.688+0.072  0.057 +0.0061
69 Shiraz7 1.33+0.095 0.301+ 0.012 04350031  0.047+0.0031
70 Ardakan3 1.07 +0.075 0.252 +0.022 0.275+0018  0.033+0.0028
71 Mogan3 1,53 +0.083 0.317 +0.014 0.320£0014  0.038+0.0019
72 Sabzvaré 0.91 +0.047 0.243 +0.019 0.304£0015  0.03L+0.0016
73 Ghoochan6 1.37 +0.087 0.293 +0.015 04760036  0.044+0.0029
74 Esfahan24 1.41+0.041 0.326 +0.009 0.437£0.006  0.046 +0.0008
75 Bojnourd3 0.99 +0.049 0.243 +0.019 0.321£0.008  0.037+0.0012
76 Saghez3 1.64 +0.171 0.361 +0.029 0.563+£0.039  0.051+0.0036
77 Shahrud1 1.76 +0.078 0.389 0.015 05840025  0.068 +0.0033
78 Yazds 1.39 +0.085 0.319+0.018 05350034  0.048 +0.0035
79 Karim 0.81 +0.051 0.232 +0.031 01880013  0.022:+0.0017
80 Gazvin2 0.88 +0.058 0.229 +0.025 03670013  0.033+0.0013
81 Mashhad7 1.46 +0.093 0.319 +0.015 0.541£0054  0.057 +0.0065
82 Mashhad6 0.95 +0.071 0.246 +0.023 0.299+£0029  0.035:0.0049
83 Borujerd?2 1.61 +0.089 0.329 +0.013 05940031  0.067 +0.0038
84 Malayer4 1.52 +0.159 0.306 + 0.032 0.378£0.037  0.034+0.0016
85 Sabzvar? 0.94 +0.067 0.242 +0.028 0.304£0018  0.0340.0019
86 Shirazg 1.23+0.103 0.269 +0.018 0.407£0.028  0.041+0.0029
87 Sabzvar9 1.02 + 0.056 0.249 +0.019 0.338+0.016  0.043+0.0022
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Table 3. Continue
NO Origin/City PH RF NN/RW Response

44 Hamedan6 23.88 £ 0.368 0.65 +0.290 6.83 +£3.12 T

45 Arak3 28.68 £0.943 0.63 +£0.286 8+3.92 T

46 Gazvinl0 23.33 £0.357 0.61 +£0.276 85+3091 T

47 Arta 35.42 £1.350 0.6 +0.269 6.17 £2.83 T

48 Mashhad2 29.37 £0.816 0.59 +£0.267 6+284 T

49 Shah-Abad3 22.3+0.781 0.58 £0.264 5.33+242 T

50 Neishabour2 27.7 £0.589 0.58 £ 0.267 55+251 T

51 Alvand 21.92 £0.569 0.58 £ 0.260 6.5+2.95 T

52 Pishgam 41.37 £1.480 0.58 £ 0.259 6.33+294 T

53 Zagros 29.87 £1.737 0.57 £0.257 6.33 +2.86 MR
54 Gazvinl 27.07 £0.736 0.57 £0.259 7.17 £3.25 MR
55 Arak2 26.68 £ 0.957 0.57 £0.257 6.33+2.89 MR
56 Mihan 38.08 £1.690 0.56 +0.251 6.17 £2.82 MR
57 Ghoochan12 33.13+0.948 0.55 +£0.248 5.5+247 MR
58 Najaf-Abad2 29.02 £ 1.502 0.55 +0.248 5.83+2.76 MR
59 Kashmar3 25.23 £ 1.055 0.55 £ 0.247 6.17 £2.87 MR
60 Sirvan 25.92 £0.569 0.54 +£0.247 5.5+ 255 MR
61 Darya 26.73 £0.994 0.54 £0.248 5.5+2.58 MR
62 Tabas3 23+0.764 0.52+0.234 6.17 £2.90 MR
63 Torbat-Jam8 28.93 +1.307 0.5+0.224 4.83+2.26 MR
64 Urmia2 27.78 £ 1.274 0.49 £0.222 4.67 £2.23 MR
65 Zahedan2 24.72 +£0.887 0.49 £0.219 5.33+251 MR
66 Tajan 22.75 £0.946 0.49 £0.218 483+2.19 MR
67 Sabzvarl3 35.92 +£1.184 0.47 £0.213 483+2.19 MR
68 Yazd8 32+1.419 0.47 £0.212 517 £2.37 MR
69 Shiraz7 32.93 £0.649 0.47 £0.211 35171 MR
70 Ardakan3 22.68 £0.767 0.47 £0.214 3.5+1.80 MR
71 Mogan3 34.63+1.198 0.47 £0.213 5.17+2.44 MR
72 Sabzvar6 25.42 + 0.558 0.46 £0.211 5.33+2.62 MR
73 Ghoochan6 33.03 £0.753 0.46 £0.206 6.33+3.34 MR
74 Esfahan24 25.57 £0.625 0.45 +0.202 45+222 MR
75 Bojnourd3 24.77 £ 0.596 0.45 +0.201 5+242 MR
76 Saghez3 31.57+1.414 0.44 £0.199 433+214 MR
77 Shahrudl 32.7 +1.555 0.44 £0.206 6.67 £3.17 MR
78 Yazd5 29.5+1.751 0.44 +0.197 5.33+247 MR
79 Karim 34.18 £1.513 0.43+0.194 5.33+2.40 MR
80 Gazvin2 21.72 £ 0.659 0.43 +£0.195 433+214 MR
81 Mashhad7 27.33£1.016 0.43+£0.192 5+234 MR
82 Mashhad6 25.92 +£1.010 0.42 £0.193 5+250 MR
83 Borujerd2 20.5+0.734 0.42 £0.188 5.67 +2.65 MR
84 Malayer4 27.48 £1.542 0.41 +£0.186 5.67 £2.72 MR
85 Sabzvar7 21.88 £0.707 0.41 +£0.188 3.5+1.65 MR
86 Shiraz8 28.53 £0.927 0.41 +£0.188 4.67 £2.33 MR
87 Sabzvar9 27.4 £0.957 0.39+£0.179 433+194 MR
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NO Origin/City SWwW SDW RWW RDW

88 ShahreKord7 1.14 £ 0.051 0.373 £0.008 0.372 £ 0.016 0.042 +0.0028
89 Toyserkan2 1.39 £0.077 0.291 £ 0.012 0.525 +0.024 0.062 + 0.0053
90 Savehl 0.68 + 0.026 0.207 £ 0.030 0.234 £0.011 0.024 +0.0010
91 DarehGaz2 1.16 £ 0.059 0.268 £0.016 0.469 £ 0.034 0.052 £0.0051
92 GilaneGharb5 0.93 £0.038 0.236 £ 0.022 0.369 £ 0.015 0.037 £0.0028
93 Mahidasht2 2.24+£0.079 0.467 £.025 0.745 £ 0.025 0.058 £ 0.0016
94 Gazviné 2.03 £0.094 0.411 £0.017 0.665 + 0.037 0.06 £ 0.0014
95 Varamin2 0.76 £ 0.055 0.213 £0.030 0.229 £ 0.015 0.023 £ 0.0015
96 Sabzvarl5 2.22 +0.063 0.449 £0.035 0.705 £ 0.012 0.059 £0.0011
97 Sanandajl 1.22 +0.158 0.279 £0.029 0.421 +0.038 0.043 £0.0035
98 Sabzvar4 2.08 £0.079 0.402 £ 0.037 0.641 £ 0.024 0.058 £ 0.0015
99 Gaspard 1.16 +0.052 0.244 £0.033 0.253 £ 0.012 0.031 £0.0016
100 ShahreKord8 1.86 + 0.086 0.406 £0.019 0.722 £ 0.029 0.08 £ 0.0029
101 Tabas2 1.81 £0.156 0.359 £0.026 0.511 £ 0.034 0.054 £ 0.0039
102 Gorganl 1.39 £ 0.084 0.321 £0.019 0.558 £ 0.034 0.062 £ 0.0028
103 Gonbad 1.11 +0.063 0.269 £0.015 0.265+0.017 0.032 £0.0021
104 Pishtaz 1.97 £0.119 0.384 £0.019 0.453 £ 0.041 0.047 £0.0039
105 Ghoochan8 1.99 +0.082 0.419 £0.021 0.132 £ 0.005 0.014 £ 0.0007
106 Ghoochan9 1.59+0.178 0.346 £0.042 0.620 £ 0.074 0.072 £0.0091
107 Mahabadl 1.83 +£0.123 0.375£0.024 0.645 +0.051 0.056 +0.0039
108 Mahabad?2 1.89 £0.210 0.368 £0.039 0.599 £ 0.079 0.055 £0.0071
109 Ae. cylindrica 0.67 £0.033 0.225 £0.035 0.148 + 0.006 0.017 £ 0.00054
110 ShahreKord4 1.41 +0.098 0.303 £0.015 0.419 +0.034 0.051 +0.0009
111 Esfahan15 2.19 +0.069 0.468 £0.021 0.739+£0.023 0.073 £0.0043
112 Ghoochan7 1.83 +£0.196 0.356 +0.036 0.604 + 0.062 0.065 + 0.0056
113 DarehGaz3 2.05+0.073 0.429 £0.016 0.527 £0.017 0.056 +0.0019
114 Gascogen 2.71+0.176 0.564 +0.026 0.556 +0.03 0.063 +0.0041
115 Sysonz 2.17+0.172 0.409 +0.039 0.444 +0.031 0.049 + 0.0035
116 Sarakhs1 1.37£0.154 0.278 +£0.038 0.453 + 0.057 0.039 +0.0042
117 MV17 2.05+0.088 0.324 £0.009 0.423 +0.016 0.049 £0.0021
118 Ae. tauschii 0.67 £0.016 0.226 +£0.034 0.155 +0.002 0.018 +0.00043
119 Kerman9 1.68 +0.091 0.331 £0.012 0.563 +0.031 0.051 £ 0.0029
120 Kermanll 1.82 +0.091 0.388 £0.018 0.640 +0.027 0.069 £ 0.0055
121 Malayer3 2.37 £ 0.086 0.487 +0.027 0.884 +0.015 0.095 +0.0029
122 Hamedan5 2.07 £ 0.086 0.429 +0.016 0.634 +0.025 0.065 + 0.0038
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Table 3. Continue
NO Origin/City PH RF NN/RW Response
88 ShahreKord7 27.62 £0.388 0.39£0.181 3.67 +£1.68 MR
89 Toyserkan2 23.15+1.126 0.38 £0.179 3.83+1.94 MR
90 Savehl 21.65 +0.587 0.38 £0.179 5+2.46 MR
91 DarehGaz2 28.68 £ 0.698 0.38+0.173 5.17+2.48 MR
92 GilaneGharb5 23.5%0.719 0.38+0.172 3.33+1.52 MR
93 Mahidasht2 40.63 £2.17 0.38+0.176 3.33+1.67 MR
94 Gazviné 30.7 £0.804 0.37+£0.170 4.67 +2.56 MR
95 Varamin2 30.65 £1.817 0.37£0.172 3.5+1.65 MR
96 Sabzvarl5 38.73 £2.018 0.37£0.171 4+£214 MR
97 Sanandajl 25.92 £1.453 0.36 +£0.168 6.17 +3.21 MR
98 Sabzvar4 26.98 £ 1.261 0.36 £0.170 5+237 MR
99 Gaspard 36.5+£0.729 0.36 £ 0.166 3.67+1.73 MR
100 ShahreKord8 26.33 £0.891 0.36 £0.167 4167 +2.13 MR
101 Tabas2 29.2 £0.713 0.35+0.160 4.83 +2.48 MR
102 Gorganl 28.53 £1.035 0.35+£0.157 3.83+£1.76 R
103 Gonbad 26.57 £ 1.330 0.34 £0.152 2.83+1.30 R
104 Pishtaz 28.08 £ 0.907 0.33+0.148 2.83+1.49 R
105 Ghoochan8 38.02 £ 1.200 0.32 £0.147 5.17 £2.53 R
106 Ghoochan9 27.93 £1.703 0.31+0.141 3+1.44 R
107 Mahabadl 32.98 £ 0.485 0.29 £ 0.136 4+£211 R
108 Mahabad2 3215%+0.1 0.29 £0.131 4+195 R
109 Ae. cylindrica 15.83 £ 0.667 0.28 +£0.131 2.67+1.36 R
110 ShahreKord4 26.33 £ 0.628 0.28 £0.128 63 R
111 Esfahan15 3498 £1.35 0.28 £ 0.127 25+1.31 R
112 Ghoochan7 27.1+0.870 0.28 £ 0.127 4 +2.07 R
113 DarehGaz3 32.58 £1.925 0.27 £0.123 233+x1.11 R
114 Gascogen 42.27 £1.071 0.27 £0.123 2.33+1.17 R
115 Sysonz 32 £0.749 0.25+0.128 2.83+1.37 R
116 Sarakhsl 26.67 £1.152 0.25+0.112 2.67+1.25 R
117 MV17 38.55 + 0.865 0.23+0.110 233+131 R
118 Ae. tauschii 15.33 £ 0.587 0.23+0.108 2+1 R
119 Kerman9 24.47 £0.673 0.22 +0.102 3.17+1.64 R
120 Kermanll 34 +£0.856 0.19 +0.089 2+0.93 R
121 Malayer3 41.58 +£0.897 0.16 £ 0.076 217+1.14 R
122 Hamedan5 29.13 £1.159 0.13 +0.061 2+1 R

Abbreviatios: SWW: shoot wet weigth; SDW: shoot dry weigth; RWW: root wet weigth; RDW: root dry weigth; PH: plant height;

NN/RW: nematode No/root weigth
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Table 4. ANOVA analysis of phenotypic characters percentage decrease for 122 genotypes after inoculation by root-

lesion nematode.

Source df SWW SDW RWW RDW PH
Genotype 121 253.282%** 830.185*** 329.036*** 410.678*** 76.980 M
Error 244 152.225 287.897 148.726 150.947 66.798

*: p value= 0.05 and Abbreviatios: SWW: shoot wet weigth; SDW: shoot dry weigth; RWW: root wet weigth; RDW: root dry

weigth; PH: plant height; NN/RW: nematode No/root weigth
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Table 5. The maximm and minimum decrease percentage of phenotypic characters after inoculation by root-lesion

nematode among 122 genotypes.

SWwW SDW RWW

RDW PH

Max Semirom1 52.40 Kermanshahl 54.19
Esfahan22 51.76 Ae.cylindrica  51.10
Sanandajl 43.75 GhasreShirinds 51.00

Esfahan22 44,37 Mashhad6 47.49 Varamin2 22.82
Mahabad?2 43.47 Esfahan22 46.23  Zagros 20.53
Sarakhsl 40.60 Mahabad2 43.06 Yazds 20.48

Sanandaj6 40.10 Ae. tauschii 50.44  Mashhad4 39.02 Mashhad4 38.98 Sanandaj6 2041
Yazd8 38.45  Shiraz2 48.78 HashtRood2 38.99 Gazvinl0 39.00 Sanandajl 20.23
Min Bojnourd5 740  Kerman9 -7.57  Sabzvarl5 -0.27  ShahreKord8 -1.12  Shiraz2 1.48
Zahedan2 7.03  Sysonz -8.82  ShahreKord7 -1.5  ShahreKord7 -1.19 Kerendl 0.93
Koohdasht 6.12  Pishgam -10.05 Esfahan24 -2.20  ShahreKord4 -2.67 ShahreKord7 0.73
HashtRood2 6.09  Gascogen -10.27  Pishgam -3.01 Esfahan24 -3.69  Sirvan 0.45
Sabzvar9 556 MV17 -10.41  ShahreKord4 -4.66  Gazvin9 -5.31  ShahreKord4 -2.83

*. Abbreviatios: SWW: shoot wet weigth; SDW: shoot dry weigth; RWW: root wet weigth; RDW: root dry weigth; PH: plant

height; NN/RW: nematode No/root weigth
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Figure 2. The dendrogram wheat landraces by phenotypic characters based on AHC analysis.
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Figure 2. The dendrogram of wheat cultivars by phenotypic characters based on AHC analysis.
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Table 6. The percentage of variance explained by the main vectors based on phenotypic traits.

PC1 PC2 PC3
Explained variance % 82.57 17.08 0.29
Variances SUM 82.57 99.65 99.94
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Figures 3, 4. Distribution diagram of the studied genotypes using phenotypic data based on the principal component

analysis.
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