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Table 1. Analysis of variance of disease severity in different generations of three crosses

S.0.V. d.f.

Crossl Cross2 Cross 3
K7264/1 x K3304/1-2  K47/2-2-21xK3304/1-2  K7264/1xK477/2-2-1-3-31
Block 17.9 4.45 2.25
Generation 1663.1%* 1364.26%* 609.64**
Error 10 16.8 17.26 3.61
CV.% ( ) 11.7 10.4 6.7
**: Significant at 1% of probability level.

Table 2. Mean disease severity in different generations of three crosses

Generation Cross 1 Cross 2

Cross 3
P, 35+£224 6.43 £2.38 4,12 £1.82
P, 86.46 £13.14 85.79 + 12.83 59.9116.09
F, 13.7+ 6.6 25.34+10.03 11.57+ 4.32
F, 27.97+17.56 28.01 +16.31 26.92 +15.25
BC, 14.29 +7.96 29.22 +10.92 12.95 +8.69
BC, 63.35 £ 19.9 76.18 £16.57 37.48 £15.12

F, ( )

(h/d>1)

K47/2-2-1-3-31
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Table 3. Estimate of genetic components of means for disease severity

Genetic component

Cross X? m [d] [h] [i] [T] [j]
1 0.47™ 16.74 £4.49%* -31.54 £ 1.18%* 52.73+ 10.81** 25.14+£4.79** 25.14 £#4.79%* -
2 0.69 ™ 19.29 £4.56** -28.97 £ 1.15%* 153.24£11.42%* 62.78 £4.72%* -104.07 £7.23** -
3 1.35™ 42.21£1.5%* -19.73 £0.34%* -22.49 £1.18%* -11.2£1.55%* - 2.55£5.77*
* and **: Significant at 5% and 1% probability levels, respectively. S b EE

ns: Non- significant
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Table 4. Degree of dominance, and heritability in maize crosses

*

2
hbs
1 2 3 4 5 n/d h2
Cross ns
1 0.71 0.89 0.85 0.75 0.78 -1.68 0.51
2 0.68 0.88 0.62 0.66 0.65 -5.29 0.52
3 0.9 0.94 0.92 0.91 0.91 1.14 0.69
%
h2
[ . bs
2 %
* For hbS 11,2, 3,4 and 5 see materials and methods.
Table 5.The components of variation of diseases severity in six different generations
developed from maize crosses
Components of variation
D H F Ey  F/(DxH)"? (/D)
Cross
1 311.7 344 -344.4 667 1.02 1.05
2 274.4 144.4 -1543 9238 0.77 0.72
3 321.8 204 -153.1 207 0.59 0.79
dh 'F ‘H D ) ‘Ey
Ew: Not heritable (environmental) variarion, D: Additive variation, H: Dominance variation,
F: Correlation of h and d over loci
(/1) Ve Vei Vi Vier Vi
F - () Vi
(H/D) 12
F/(DxH)"?
(/)

(Joint scaling test)
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Fig. 2. Distribution of F2 generation for percent of infection to common smut in different crosses of maize
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Study of genetic control of resistance to common smut in maize
Ghaed Rahmatl, M., R. Choukanz, B. Seyahsar3 and M. Zamani*

ABSTRACT

Ghaed Rahmat, M., R. Choukan, B. Seyahsar and M. Zamani. 2007. Study of genetic control of resistance to common

smut in maize. Iranian Journal of Crop Sciences. 9 (1): 77-89.

In order to study the genetic control of resistance to common smut in maize, two resistant inbred lines,
K1264/1 and K47/2-2-21 and two susceptible inbred lines, K3304/1-2 and K47/2-2-1-3-3-1, were crossed as
K1264/1 x K3304/1-2, K47//2-2-21 x K3304/1-2 and K1264/1 x K47/2-2-1-3-3-1. The F1, F2, BC1 and BC2
progenies were produced and evaluated along with parents using randomized compelet block design with three
replications. All generations were artificially inoculated with spordia of Ustilago maydis suspension. Inoculation
was carried out 7-10 days after silking through injection of 3 ml of 10° spores/ml fungal suspension, using tip
injection method. At maturity, disease severity was determined based on ears infection and analysed according to
generation means analysis method for three crosses. Joint scaling test showed that the presence of additive,
dominance and epistasis effects, especially additive % additive and dominance X dominance type, and in lesser
extent, additive x dominance, in genetic control of resistance to maize common smut. Average broad and

narrow-sense heritability based on three crosses data were estimated 80.3 and 57.3, respectively.

Key words: Maize, Common smut, Generation means analysis, Epistasis, Dominance, Additive.
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