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Evaluation and identification of resistant lines and hybrids to fusarium ear rot disease of maize
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Abstract

Fusarium ear rot disease of maize caused by Fusarium verticillioides is one of the most important maize diseases that
causes grain contamination with fumonisin mycotoxin, which is harmful for humans and animals. In order to determine the
general and specific combining ability of 10 inbred lines of maize in response of fusarium ear rot disease, a 10x10 Diallel
Cross design was used in 2014 and 90 combinations resulted from a two-way crosses of 10 interested inbred lines were
evaluated at Golestan Agricultural and Natural Resources Research and Education Center, Agricultural Research Station of
Araghi-Mahaleh in 2015. Trait of the disease severity was assessed on a scale of 1-6. Diallel analysis results based on
method one and the mixed model B Griffing showed that additive and non-additive effects are effective in controlling of
this trait,but the role of dominance is more pronounced. From the investigated lines two C5 and C53 inbred lines showed
the highest significant negative combining ability in response to the disease. The highest heterosis amount was observed in
two crossings of C7 x B73 and C7 x C5.
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Table 1. Selected lines names for genetic analysis of resistance to fusarium ear rot disease of corn.

Row Lines names Pedigree Lines Origin

1 Kis Kis Karaj

2 Cs S0200237-ent006/38-1-1-4-1-3- 2-7 CIMMYT- TLO1B-6791A-yellow
3 Bigs -YH0731-2007CHTSY24/8-3-2-1-1-4 CIMMYT- CHTSY2007

4 K7an K7an Karaj

5 B7s B7s USA

6 MOy7 MOz USA

7 Cs S0200237-ent006/38-1-1-4-1-3-2-5 CIMMYT- TL01B-6791A-yellow
8 Css YH0731-2007CHTSY24/8-3-2-3-1-11 CIMMYT- CHTSY2007

9 Bo7s 200237-ent006/(B73*40-11-1)-2-3-1-1 CIMMYT- TLO1B-6791A-yellow
10 Boss 200237-ent006/(B73*40-10-1)-2-4-1-4 CIMMYT- TLO1B-6791A-yellow
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Table 2. Analysis of variance of genotype, genetic components, and estimation of genetic parameters of the disease severity
of Fusarium ear rot of corn at the Aragi-Mahaleh Research Station in Gorgan in 2014.

S.0.V df Disease severity
Rep 2 $325.41"
Genotype 99 459"
GCA 9 994.9"
SCA 45 485.2""
Reverse effect 45 354.5m
Mother effect 9 798™
Non mother effect 36 354.2"
Error 198 288.1
CV (%) 19.16
T 63.9™
o 382.1"
o 180.9™
Additive Variance (%) 99.32
Dominant Variance (a%,) 483.5
Genetic Ration (Baker) 0.8
bk 1
hin 0.17
Dominant Degree 9.74

GCA: General combining ability SCA :Specific combining ability «zz: General combining ability Estimation of variance

ot ; Estimation of Specific combining ability variance ™ **, *#** non-significant, significant at 10, 5 and 1%, respectively.

D35 Pl (cog)li98 (S Silem Dl Lho Glp (o2 )50 s (ogat 5 (seges SpdieaS S CbBLY Joua
Table 3. General and specific combining ability of evaluated genotypes for disease severity trait of Fusarium ear rot of corn.

Parents Kis C7 Bi1gs K7an B3 MO17 Cs Css3 Bo7s Bos4
Kis 193 378"  13.93" 144 _goom o 536" 11917 813 395
Cr -8.08™  -1.63°  -0.13 012%™ _ggpns 522%™  6.07™ 197  _goan  _g10m

Bise 847 1055 6947 g3 gore  8.73® 319" ggons  0.24™ -23.4"
K7an 7.04" _7.73m _1.47m _2gns 800 _1840 347" _5.08" 0.5"™ 4.87m
Bz J1155% 11427 25 g7 45T 185777 ggons  goim 157 131
MO 11.92m _6.67™ 10.08"™ _45"  _355"  _(0.09" 3.57™ 11.61° 3.94" 46.56™
Cs ~10.98 2274 078  ggns g gns % _7.28™  5.99® 337 27.59™
Css 493® 437 722" 90 -238® 715 403" 574 o9 1853
Bas -12.5 16" 4.8" ~9.6" -1.95 278"  _71pm E 287" _131m

Bas4 -184™  -7.08™ 513 057" _57gs 313w 585" _1308"  _34m 131%™
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Table 4. Heterosis based on better parent (BP) and mean parent (MP) for the measured trait of disease severity of Fusarium
ear rot of corn at the Aragi-Mahaleh Research Station in Gorgan in 2014.

Disease severity  Cross  Row Disease severity ~ Cross Row Disease severity  Cross  Row
BP MP BP MP BP MP
-23.9 -41.7  2x9 61 41.5 143.1 6x5 31 11.8 -30.7  2x1 1
-13.4 -33.7  1x9 62 -24.5 29.7 7x5 32 52.8 1.9 3x1 2
-20.9 472  7x8 63 -8.5 -18.2  8x5 33 61.2 4.3 4x1 3
-17.4 53.8 6x8 64 2.1 5.7 9x5 34 45 -24.7  5x1 4
-21.2 -29.6  5x8 65 19.4 6.1 10x5 35 15 42.7 6x1 5
-10.4 -29.8  4x8 66 -21 0 7%6 36 9.3 35.6 71 6
-38.8 -50.3 3x8 67 13.4 111.1  8x6 37 31.6 -2 8x1 7
-35.4 -51.9 2x8 68 -6 88.1 9x6 38 40.3 7.4 9x1 8
13.7 -154  1x8 69 11.9 105.9 10x6 39 25.4 -7.1 10x1 9
-24.2 0 6x7 70 -38.2 15 8x7 40 19.4 -20.4  3x2 10
-30.5 19.4  5x7 71 -15.8 68.4 9x7 41 -7.1 -39.8 4x2 11
-40.9 -20  4x7 72 -32.7 239 10x7 42 -2 -29.4  5x2 12
-6.6 346 3x7 73 -11.6 148  9x8 43 75 33.3 6x2 13
-47.6 -35  2x7 74 11 2.7 10x8 44 28.4 59.3 %2 14
-37.9 -23  1x7 75 -17.6 -21.1 10x9 45 2.7 -236  8x2 15
28.8 121.3 5x%6 76 -13.4 -17.1 9x10 46 -30.7 -47 9x2 16
-42 -215  4x6 77 -10.4 -17.2  8x10 47 -5.7 -30.1  10%2 17
224 76.3 3x6 78 -7.5 70.2 7x10 48 -22.4 -45.8  4x3 18
-21.2 -2.2  2x6 79 -1.5 81.2 6x10 49 4.8 -17.9  5x3 19
9.9 36.3 1x6 80 -6 -16.5 5x10 50 45.1 109 6x3 20
-8.1 -30.4 4x5 81 -4.5 -25.5 4x10 51 -13.1 25.2 7x3 21
-6 -26.3 3x5 82 -39.1 -50.8 3x10 52 -7.8 -25.1  8x3 22
-51.1 -64.8 2x5 83 -36.1 -52.7 2x10 53 -4.2 -19.8  9x3 23
25.4 -9.7 1x5 84 7.8 -20.1  1x10 54 -17 -33 10x3 24
-28.7 -50.3 3x4 85 -32.4 -34.8 8x9 55 20.9 -8.5 5x4 25
-40.3 -61.4 2x4 86 -46.4 7.2 79 56 -3.3 30.9 6x4 26
29.9 -15.9  1x4 87 6 1119 6x9 57 -16.4 13.1 x4 27
-25.9 -50.6  2x3 88 -6.3 -13.4  5x9 58 0 -21.6  8x4 28
16.4 -22.4  1x3 89 -33.9 -46.6  4x9 59 75 -13.3  9x4 29
-23 -52.2  1x2 90 16.4 -25  3x9 60 -6.9 274  10%x4 30
20.7 17.9  Critical 15.68 13.6  Critical -5.57 0.61 Total Mean
Differnce (%1) Differnce (%b5)

17 Kis, 2- S0200237-ent006/38-1-1-4-1-3- 2-7, 3- ILYH0731-2007CHTSY24/8-3-2-1-1-4, 4 Kzan, 5- Brs, 6- MO17, 7-
S0200237-ent006/38-1-1-4-1-3-2-5, 8- ILYHO0731-2007CHTSY24/8-3-2-3-1-11, 9- S0200237-ent006/(B73*40-11-1)-2-3-
1-1, 10- S0200237-ent006/(B73*40-10-1)-2-4-1-4.
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Table 5. Disease severity and their grouping based on the infection of the studied lines and hybrids at the Aragi-Mahaleh
Research Station in Gorgan in 2014.

Grouping Disease Severity  Cross Row Grouping Disease Cross Row
(%) severity (%)

MS 44.4 4x10 51 S 52 2x1 1
MS 28.3 3x10 52 S 71.1 3x1 2
MS 29.7 2x10 53 S 75 4x1 3
MS 50.2 1x10 54 MS 48.6 5x1 4
MS 314 8x9 55 S 53.5 6x1 5
MR 24.9 7%9 56 MS 50.8 7x1 6
MS 49.3 6x9 57 S 61.25 8x1 7
MS 43.6 5x9 58 S 65.3 9x1 8
MS 30.8 4x9 59 S 58.3 10x1 9
S 54.2 3%9 60 S 55.5 3x2 10
MS 354 2x9 61 MS 43.2 4x2 11
MS 40.3 1x9 62 MS 45.6 5x2 12
MS 36.8 7x8 63 MS 50 6x2 13
MS 38.4 6x8 64 S 59.7 7x2 14
MS 36.7 5x8 65 MS 47.8 8x2 15
MS 41.7 4x8 66 MS 32.2 9x2 16
MS 28.5 3x8 67 MS 43.9 10x2 17
MS 30 2%8 68 MS 36.1 4x3 18
S 52.9 1x8 69 MS 48.8 5x3 19
MS 35.3 6x7 70 S 67.5 6x3 20
MS 32.3 5x7 71 MS 40.4 7x3 21
MS 275 4x7 72 MS 42.9 8x3 22
MS 43.4 3x7 73 MS 44.6 9x3 23
MR 24.4 2x7 74 MS 38.6 10x3 24
MS 28.9 1x7 75 S 56.2 5x4 25
S 59.9 5%6 76 MS 45 6x4 26
MS 27 4%6 77 MS 38.9 7x4 27
S 56.9 3%6 78 MS 46.5 8x4 28
MS 36.7 2%6 79 MS 50 9x4 29
S 51.1 1x6 80 MS 43.3 10x4 30
MS 42.8 4x5 81 S 65.8 6x5 31
MS 43.8 3x5 82 MS 35.1 7x5 32
MR 22.8 2x5 83 MS 42.6 8x5 33
S 58.3 1x5 84 MS 475 9x5 34
MS 33.2 3x4 85 S 55.6 10x5 35
MS 27.8 2x4 86 MS 36.8 7%6 36
S 60.4 1x4 87 S 52.8 8x6 37
MS 345 2x3 88 MS 43.8 9x6 38
S 54.2 1x3 89 S 52.1 10x6 39
MS 35.8 1x2 90 MS 28.8 8x7 40
S 75 Linel 91 MS 39.2 9x7 41
S 75 Line2 92 MS 31.3 10x7 42
S 64.6 Line3 93 MS 41.1 9x8 43
S 68.8 Lined 94 S 51.7 10x8 44
S 54.2 Line5 95 MS 38.3 10x9 45

Line6 96 MS 40.3 9x10 46

Line7 97 MS 41.7 8x10 47
MS 50 Line8 98 MS 43 7x10 48
MS 46.5 Line9 99 MS 45.8 6x10 49
MS 50.6 Linel0 100 MS 43.8 5x10 50

Very Susceptible(VS), Suceptible(S), Mid Suceptible(MS), Mid Resistant(MR), Resistant(R), Very Resistant(VR).
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Figure 1. Grouping of maize hybrids in terms of disease severity by Ward method.
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