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Reaction of sesame germplasm to damping off in the field condition
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Abstract

Charcoal rot disease caused by Macrophomina phaseolina is the most destructive disease of sesame (Sesamum indicum) in Iran
and other countries as well. The fungus has been more important in recent years because of climate change and global warming. In this
research, 81 genotypes of sesame were sown in a hot spot farm at Behbahan Agricultural Research station in south of Khuzestan
province as a simple lattice design during three successive years. Damping off was observed at all growth stages. None of the genotypes
were immune of the disease. M. phaseolina was the dominant pathogen of sesame in soil of the disease plot. Damping-off was observed
during all growth stages. None of the genotypes were immune to the disease. The corrected data were subjected to simple and compound
analyses. The results indicated that Tarom landrace and Darab2 line had the highest level of resistance. 22 genotypes were determined
as moderately resistant genotypes among which Potak-e- musian landrace had the lowest 3-years average of infection percent. The rest
were recongnized as moderately susceptible, susceptible and highly susceptible genotypes .
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Table 2. Ananlysis of variance for percentage of sesame damping off
as a lattice design for each year respectively, in the hot-spot field

located in Behbahan Agricultural Research Station,
Khuzestan province.
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Table 1. The scale used for assessment of resistance to damping off
in sesame germplasm.

Disease

Source of variation Mean square

1tyear 2™year 3"year

Blocks within replications (Adj.)  926.86 989.95  425.42
Treatments (Unadj.) 708.61 1449.84 793.39
Intra block error 562.30 329.48  251.73
Randomized complete block error ~ 635.21 461.58 286.47
Additional statistics

LSD at 0.05 level 47.19 38.60 32.96
Efficiency relative to RCBD 104.73 12360  105.21

Reaction Infection percent
Scale

0 Immune (1) No damping off

1 Resistant (R) 1-20 percent damping off

2 Moderately Resistant (MR)  20.1-40 percent damping off
3 Moderately Susceptible (MS) 40.1- 50 percent damping off
4 Susceptible (S) 50.1-75 percent damping off
5 Highly Suceptible (HS) Over 75 percent damping off
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Table 3- Compound analysis of variance of infection percent of
sesame germplasm in charcoal rot hot-spot at Behbahan Agricultural
Station during three successive year.

M.S.

Sov df Original Transformed data

data
Year 2 69892.7500 ns  439.14 ns
Rep(year) 3 13814.1218 **  90.97 **
Genotype 80 1313.4958 ** 8.73 **
Year*Treatment 160 819.1802 ** 5.35 **
Error 240 461.08 2.67
C.V. (%) - 45.19 25.65
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Table 4. Infection percentage (IP) and susceptibility rank of sesame germplasm in charcoal rot hot spot at Behbahan Agricultural Research Station
during three successive years.

| 1t year 2" year 3" year Average
No. Genotype 1P? Rank 1P? Rank 1P? Rank 1P? Rank Reaction*
1 Karajl 16.75 77 79.58 34 72.17 2 56.17 25 S
2 Yekta 24.2 72 80.08 33 42.95 17 49.08 39 MS
3 Naz, Uniculm 22 74 100 1 85.93 1 69.31 5 S
4 Naz, branching 67.3 11 100 1 30.11 33 65.8 11 S
5 Karaj IND 71.3 9 71.8 44 37.21 22 60.1 16 S
6 Darab 14 62.35 17 44.2 63 12.02 57 39.52 58 MR
7 Varamin 2822 42.05 50 72 43 32.67 30 48.91 40 MS
8 Varamin 237 61.65 19 74.78 40 44.58 14 60.34 15 S
9 Moghan 11 57.2 29 100 1 45.26 13 67.49 10 S
10 Moghan 17 4.15 81 75.84 37 25.86 41 35.28 62 MR
11 Moghan L. 23.85 73 100 1 20.14 47 48 42 MS
12 ZarghanL. 59.85 23 66.88 47 43.75 15 56.83 22 S
13 Borazjan L. 74.1 7 16.77 79 7.13 65 32.67 66 MR
14 Iranshahr L. 50.85 37 58.07 53 11.46 59 40.13 57 MS
15  Varamin37 32.75 61 75.04 38 36.19 23 47.99 43 MS
16  Hendijan L. 57.7 28 26.81 74 6.75 66 30.42 68 MR
17 Behbahan L. 53.85 33 59.49 52 16.16 52 43.17 51 MS
18 Isfahan L. 58.7 26 63.75 49 27.5 37 49.98 34 MS
19 Talkhuncheh L. 44.65 45 44.25 62 28.5 36 39.13 59 MR
20  Jiroft L. 58.6 27 43.39 65 19.97 48 40.65 56 MS
21  AhwazL. 37.7 54 38.03 68 6.64 67 27.46 73 MR
22 Hajiabad L. 64.05 16 21.52 78 6.47 68 30.68 67 MR
23 Bam L. 45.25 43 25.71 76 2.53 79 24.5 77 MR
24 Kashmar L. 42.95 47 45.17 61 16.98 51 35.03 63 MR
25 KalatL. 65.6 14 32.03 70 17.22 50 38.28 61 MR
26 Dezful L. 56.1 31 28.46 71 4.73 73 29.76 69 MR
27 Sistan L. 59.4 24 60 51 11.74 58 43.71 50 MS
28  TaromL. 20.85 75 26.52 75 4.44 74 17.27 80 R
29 early Pal. 80.15 3 97.7 15 38.29 21 72.05 4 S
30 Hindi 64.25 15 74.21 41 22.93 43 53.8 28 S
31  Chinese 45.2 44 93.54 23 40.62 19 59.79 18 S
32 Baku IND 25.65 71 87.01 28 33.17 29 48.61 41 MS
33 Iraqgil 35.4 57 43.38 66 4.88 72 27.89 72 MR
34 Iraqi2 8.4 80 47.09 60 30.7 31 28.73 71 MR
35 TS-3 61.85 18 62.17 50 3.09 7 42.37 53 MS
36  Panjab89 48.7 39 91.5 25 7.75 63 49.32 36 MS
37 TC-25 39.2 52 74.2 42 155 53 42.97 52 MS
38  J1 60.15 22 68.48 46 7.34 64 45.32 47 MS
39 CO-1 34.35 59 82.88 31 33.79 27 50.34 33 S
40 TKG-21 41 51 86.67 29 12.03 56 46.56 45 MS
41 RT-54 20.75 76 78.97 36 22.46 44 40.72 55 MS
42 Hindil 60.75 21 94.26 22 4.92 71 53.31 29 S
43 Hindi3 47.15 41 100 1 26.55 39 57.9 19 S
44 Hindi5 66.65 12 100 1 28.75 34 65.13 13 S
45  Hindi9 34.9 58 100 1 70.35 3 68.42 8 S
46 Hindil0 51.35 36 71.31 45 26.51 40 49.72 35 MS
47 Hindill 30.8 64 96.96 18 52.5 11 60.09 17 S
48 Hindil2 26.7 69 100 1 27.18 38 51.29 31 S
49 Hindil4 43.25 46 97.5 17 65 6 68.58 7 S
50 Mahan 53.15 34 65.52 48 28.66 35 49.11 38 MS
51 Borazjan 2 429 48 48.32 58 13.35 55 34.85 64 MR
52 Borazjan 5 65.65 13 79.38 35 25.71 42 56.91 21 S
53 Shushtar L. 455 42 27.86 73 4.93 70 26.1 75 MR
54  RT-46 37.2 55 84.26 30 9.95 61 43.8 49 MS
55  J-3111 48.75 38 97.62 16 38.5 20 61.62 14 S
56  J-142 10.3 78 93.1 24 35.99 24 46.46 46 MS
57 Gijuyeh L. 58.75 25 43.69 64 20.37 46 40.94 54 MS
58  Kelayehchenar 55.6 32 28.45 72 4.23 76 29.43 70 MR
59  Khanukzarand 77.5 5 48.07 59 17.82 49 47.8 44 MS

60 Dargaz L.l 82.15 1 50.23 57 21.76 45 51.38 30 S
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Continuation of Table 4:
) 1t year 2" year 3" year Average

No.  Genotype 1P? Rank 1P? Rank IP? Rank P2 Rank 1P’
61 Dargaz L.2 61 20 15.75 80 2.26 81 26.34 74 MR
62 Potak-musian 47.8 40 14.82 81 2.86 78 21.83 79 MR
63 Safi-abad line 37.15 56 53.33 56 10.59 60 33.69 65 MR
64 Khosro-abad 56.85 30 54.8 55 54.79 9 55.48 26 S
65 BsyM; 30.95 63 88.75 26 33.75 28 51.15 32 S
66 Panama 52.1 35 87.5 27 30.43 32 56.68 24 S
67 GL 4/137 33.6 60 80.16 32 34.1 26 49.28 37 MS
68  GL 91/027 26.55 70 55.56 54 52.77 10 44,96 48 MS
69 KC-326002 29.5 65 42.5 67 4.35 75 25.45 76 MR
70 Fao2 79.4 4 96.43 19 67.85 5 81.23 1 HS
71 Synthetic 73.9 8 75 39 13.75 54 54.22 27 S
72 J-656 28.75 66 96.16 20 479 12 57.6 20 S
73 Yellow White 31.75 62 32.68 69 8.78 62 24.4 78 MR
74 Karaj 2 81.6 2 100 1 58.9 7 80.17 2 HS
75 Karaj 26 42.15 49 95 21 69.13 4 68.76 6 S
76 Moghan 3 10.1 79 100 1 55 69 38.53 60 MR
77 Moghan 5 67.4 10 100 1 35.18 25 67.53 9 S
78 Moghan 13 38.15 53 100 1 58 8 65.38 12 S
79 Moghan 14 76.5 6 100 1 41.67 18 72.72 3 S
80 Moghan 19 27.05 68 100 1 43.42 16 56.82 23 S
81 Darab 2 27.75 67 21.67 77 2.28 80 17.23 81 R
LSDy.05 47.19 - 38.60 - 32.96 - 32.63 - -

L. stands for landrace
Original data. Each entry is the mean of two replicates.

Average infection percent obtained through 3-years compound analysis of variance.

Abbreviation of genotype reactions are explained in table 1.
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