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ABSTRACT

Take-all disease of wheat (Gaeumannomyces graminis var. tritici) (Ggt) is one of the most destructive root diseases
in the world. It has not been introduced resistant genotype against this disease. In this study, 416 genotype of bread
wheat, received from different location of Iran and other countries, were evaluated to take-all (T-41 isolate) in
greenhouse conditions. Root dry weight, shoot dry weight, biological dry weight, amount of root and crown infection
(disease score), disease index (DI), height, grain weight and number of seed were measured. Analysis of variance
showed significantly different among genotypes. Winter genotypes are more resistant to take-all disease. Also in
some genotypes, infected plants had root system more extensive and have produced additional roots and some
infected genotypes of winter types were headed in the greenhouse without vernalization. Probably, this fungus have
vernalization effect on some winter wheat genotypes. Root dry weight and disease index were and negatively
correlated (-0.510™). The genotypes were classified into six groups on the basis of mean scores. The groups are; 11
genotypes were in highly resistant group (Sc = 0), 59 genotypes in resistant (0<Sc<1), 64 in moderately resistant
(1<Sc<2), 105 genotypes in moderately sensitive (2<Sc<3), 104 genotypes in sensitive (3<Sc<4) and 73 genotypes in
highly sensitive groups (4<Sc<5).
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Table 1. Analysis of variance for biological dry weight, shoot dry weight, root dry weight and disease index in first
and second step

Mean of Squares

Step SOV df Disease Index Root Dry Weight Shoot Dry Weight  Biological Dry Weight

Genotype 195 0.177 0.042 0.024 0.100

1 Experimental Error 196 0.006 0.008 0.011 0.033
CcVv 15.38% 16.66% 16.39% 19.56%
R? 96.39% 83.62% 67.89% 74.74%
Genotype 219 0.143" 0.122 0.089 0.4337

2 Experimental Error 220 0.03 0.029 0.040 0.132
cv 25.75% 19.545% 20.83% 24.89%
R? 80.435 85.46% 68.95% 76.45%

*** Significant at 0.001 level of probability.
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Figure 1. A) Highly sensitive plant against the take-all disease (dehydrated);
B) Highly resistant plant against the take-all disease

Genotype 686

p9o 5 Jol Ao )3 o)l slacdsly elds,l uillg 45205 Y Jgar
Table 2. Analysis of variance for height of spring genotypes in first and second step

S0V Step 1 Step 2
" df Mean of Squares df Mean of Squares
Genotype 104 76.95 174 70.06~
Experimental Error 105 11.37 175 19.15
cv 10.93% 10.24%
R? 87.02% 78.44%

*** Significant at 0.001 level of probability. oo o jo e pae s

Sogll bl 50 Slas (Sl e (Sared ¥ o>

Table 3. Correlation between mean of traits in infected condition

. Shoot D Root Dry Biological Disease . Seed Weight
Mean of Traits Weightry Weight Dry Weight Index Height per Panicle
Root Dry Weight 0.2417
Biological Dry Weight 0.687"" 0.828™
Disease Index 0.311™ -0.510"" -0.131™
Height 0.574™ 0.116™ 04317 0.082"
Seed Weight per Panicle 0.127"™ -0.009"™ 0.088"™ -0.034™ 0.4477
Number of Seed per Panicle 0.017™ -0.053™ -0.018™ 0.071™ -0.020™ -0.534™""

%
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Figure 2. Regression mean of root dry weight (MR) on mean of disease index (MDI)
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Figure 3. A) Root system of resistant genotype2192” in infected treatment; B) Root system of genotype “2192”in
control treatment; C) Additional roots production in tolerant genotype against the disease
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Table 4. Comparison between spring and winter types for disease score and dry weight by T-test

Trait Treat Number Mean T-test

Root dry weight Winter 136 0.627 167
Spring 280 0.332

Score disease Winter 136 1.34 73277
Spring 280 3.24

*** Significant at 0.001 level of probability.
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Figure 4. A) Spring genotype against the take-all disease; B) Winter genotype against the take-all disease
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Table 5. X2 analysis to show relationship between pathogen and heading in winter wheat without vernalization

Traits i Infection i
Heading No- Heading
242 10
Heading 169.60 82.40
¥* =30.903 ¥* = 63.610
Control 38 126
No- Heading 110.38 53.62
x? = 47.760 ¥* = 97.960
¥ 0 =239.6637 df=1

*** Significant at 0.001 level of probability.
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Table 6. Genotypes classification based on the mean of disease score
Reaction Scoring range Number of cultivated genotypes
Highly Resistant Sc=0 43, 482, 1533, 48, 760, 1553, 1539, 480, 2192, 134, 2056
9021, 2135, 1551, 9041, 2163, 2089, 2066, 26, 2063, 954, 2090, 8035,
769, 2069, 88, 2064, 462, 2082, 1575, 8040, 60, 9050, 8038, 766, 1564
3807, 99, 1579, 9030, 1790, 1583, 2184, 2189, 96, 1586, 116, 2157, 928
41,7458, 1535, 613, 468, 68, 777, 63, 452, 109, 1536, 459, 1587, 1626,
701, 2205, 115, 497, 865, 1623, 1527
8037,'9051, 905, 2154, 9046, 486, 2130, 765, 2050, 1423, 1578, 9054,
9034, 1797, 1616, 1518, 27, 1417, 1499,635, 474, 906, 907, 2112, 2208
3808, 98, 2048, 8032, 631, 2177, 698, 466, 2017, 51, 47, 728, 706, 430
792, 1641, 42, 8033, 9047, 1619, 1563, 89, 639, 465, 2195, 408, 1588, 52
1605, 1429, 849, 2052, 2139, 852, 695, 1562, 46, 1461
970, 857, 763, 927, 940, 65, 14, 1439, 961, 963, 194, 2086, 28, 2129, 966
2012, 934, 1585, 1501, 864, 876, 689, 923, 1416, 926, 764, 1519+, 838
787, 210, 175, 680, 756, 872, 421, 435, 1643, 2079, 1549, 632, 1548, 873
9015, 899, 786, 567, 584, 742, 1440, 406, 572, 560, 602, 733, 741, 672
952, 955, 448, 85, 1898, 488, 879, 426, 59, 433, 721, 915, 1451, 108, 621
619, 104, 878, 648, 601, 875, 38, 718, 1439, 1599, 69, 1537, 107, 780,
577, 523, 411, 668, 669, 524, 101, 103, 1498, 871, 758, 842, 138, 869,
409c, 2147, 885, 627, 55, 1521
1865, 586, 751, 176, 508, 1485, 946, 198, 70, 520, 3802, 762, 698, 962
588, 785, 422, 172, 2094, 445, 598, 432, 752, 1489, 660, 909, 950, 2138
36, 753, 186, 1487, 1884, 732, 643, 834, 3795, 870, 931, 939, 15,1381,
936, 3784, 863, 655, 949, 180, 1478, 428, 192, 521, 887, 719, 942, 429
429c, 616, 932, 555, 919, 9028, 856, 743, 676, 851, 131, 193, 960, 526
530, 848, 1445, 744, 720, 573, 522, 187, 1382, 186, 787, 550, 761, 956
9058, 3796, 861, 916, 9027, 195, 633, 420, 679, 2026, 204, 1523, 708
582, 788, 533, 166, 2035, 1516, 850
967, 3793, 959, 9018, 174, 9012, 874, 587, 3797, 2204, 561, 2018, 958
965, 179, 558, 705, 840, 205, 464, 675, 881, 937, 920, 1486, 670, 8039
836, 455, 1393, 845, 690, 545, 603, 191, 126, 661, 535, 686, 2006, 1555
3803, 456, 525, 417, 617, 418, 1496, 1100, 9011, 196, 515, 178, 2049,
947, 740, 953, 506, 1392, 90, 917, 938, 402, 402c, 1526, 163, 75, 837,
846, 636, 711, 662, 673

Resistant 0<Sc<1

Moderately Resistant 1<Sc<2

Moderately Sensitive 2<Se<3

Sensitive 3<Sc<4

Highly Sensitive 4<Sc<5
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Table 7. Origin and place of collection of highly resistant genotypes against the take-all disease

Number of genotype

Place of collection

1553, 482, 1539, 2056
48, 480, 134, 2193
1533, 43, 760

Khorasan
Sistan and Baluchestan
Elam
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