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Evaluation of Resistance of Soybean Genotypes to Charcoal Rot Disease in Field and Greenhouse Conditions
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Abstract

Charcoal rot caused by the fungus Macrophomina phaseolina is one of the most common soybean diseases in Iran. In this study,
resistance of 35 soybean genotypes from maturity groups Il to V were evaluated against Charcoal rot in the field and greenhouse conditions.
In the field cinditions, the percent of infected plants and the percent height of internal stem discoloration, and in the greenhouse conditions,
length of stem necrosis were measured. As the results, genotypes Katul, Saman, Gorgan3, RVB x Katul and Katul x Krasnodar778 have
the lowest percent of infected plant, percent height of internal stem discoloration and length of stem necrosis and identified as moderately
resistant genotypes. Genotypes Williams, Sepideh, Sahar, L 17, and Karbin x Valenta have the highest percent of infected plant, percent
height of internal stem discoloration and length of stem necrosis evaluated as susceptible genotypes. The moderately resistant enotypes
identified as can be used as sources for developing soybean cultivars with resistance to charcoal rot.
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Table 1. List of soybean genotypes investigated in the
evaluation of resistance to charcoal rot disease

Genotype Genotype name Maturity
no. group
1 L17 I
2 HT I
3 Karbinx Hamilton 11
4 Karbinx Valenta 11
5 Williams 11
6 Sepideh 11
7 D142 11
8 TMSx Hamilton 1]
9 Williams82xTelar 1]
10 Claryx Williams 11
11 Williamsx RVB 11
12 L87.0174x K1380 11
13 L.87.0174x Williams82 11
14 Sahar v
15 Saba v
16 Sahar x Hamilton AV
17 CharlestonxSari v
18 SarixSahar v
19 Telarx T215 v
20 Gorgan3 \Y
21 Katul \Y/
22 Saman \Y
23 Amir \Y
24 Sari \Y
25 x Hamilton Gorgan3 \%
26 x Hamilton Sari \Y
27 Katul x Krasnodar778 \Y
28 RVB x Katul \Y/
29 RVB x Telar \Y
30 Valenta x Telar \Y
31 Lavina x Gorgan3 \%
32 Gorgan3 x Liana V
33 Fora x Katul \Y
34 Sepideh x Katul \Y
35 Delsoy VVIT 82 \Y%
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Table 2. Variance analysis of the percentage of infected plants, percent height of internal stem discoloration (PHSD) and the area under
disease progress curve (AUDPC) caused by M. phaseolina in soybean genotypes

S.0.v DF MS Pr>F
Infected plant % PHSD % AUDPC
Year 1 602.083* 349.573* - 0.0004
Rep 2 63.657" 125.742" - 0.2287
Genotype 33 1243.205** 652.386** 8352.702** 0.0001
Year*Genotype 66 150.612** 294.582** - 0.0002
Error 132 44,049 32.157 4607.333
CcV 15.805 17.562 10.884

"k and**: Non significant, Significant at the 5% and 1% of probability levels, respectively.
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Table 3. Mean of the percentage of infected plants, percent height internal stem discoloration (PHSD) and the area under disease progress
curve (AUDPC) in soybean genotypes caused by M. phaseolina in the field and greenhouse conditions

Genotype no. Genotype name Field Greenhouse

Infected plant % PHSD % AUDPC

1 L17 48.30 55.25 859.33

2 HT 36.12 35.75 529.52

3 Karbinx Hamilton 41.25 38.45 545.67

4 Karbinx Valenta 57.33 60.25 812.00

5 Williams 56.83 70.52 1044.66

6 Sepideh 58.32 61.32 947.00

7 D142 30.42 34.25 573.33

8 TMSx Hamilton 37.10 49.22 711.43

9 WilliamsxTelar 37.67 42.33 593.32

10 Claryx Williams 37.42 50.32 752.67

11 Williamsx RVB 46.50 42.83 714.33

12 L87.0174x K1380 39.25 34.90 522.45

13 L87.0174x Williams82 48.15 43.15 658.00

14 Sahar 55.20 57.12 817.66

15 Saba 42.75 43.25 615.33

16 Sahar x Hamilton 41.90 36.82 549.67

17 CharlestonxSari 42.33 52.83 755.32

18 SarixSahar 47.5 43.50 671.67

19 Telarx T215 32.45 28.66 494.22

20 Gorgan3 23.17 24.33 421.00

21 Katul 22.83 20.75 347.27

22 Saman 25.44 15.94 325.42

23 Amir 40.67 38.42 739.33

24 Sari 32.80 42.90 612.45

25 Gorgan3 x Hamilton 31.50 34.10 592.00

26 Sari x Hamilton 40.66 38.25 624.33

27 Katul x Krasnodar778 28.33 25.75 379.67

28 RVB x Katul 25.49 25.82 475.00

29 RVB x Telar 37.20 35.20 581.49

30 Valenta x Telar 39.30 37.25 562.44

31 Lavina x Gorgan3 40.83 41.17 634.25

32 Gorgan3 x Liana 36.17 28.50 465.32

33 Fora x Katul 40.53 32.75 497.83

34 Sepideh x Katul 35.66 31.42 482.25

35 Delsoy VVIT 82 25.73 32.64 475.64
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