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ABSTRACT

A field experiment was conducted at the field of Field Crop .Dept., College of Agric\Univ.of Baghdad. spring and fall seasons
of 2009, 2010 , spring of 2011 and fall of 2013 in order to know the relative magnitude of the genetic variation component and
interactions forms of epistasis using Generation Means Analysis of maize (Zea mays L.) . Six generations P1 , P2, F1 , F2,
BC1 and BC2 for four crosses (FI01301xRustico), (AntignaoHi39x Nostred ) , (L01391 xRustico) and ( Rusticocanginix
Rustico) were evaluated by using randomized complete block design( RCBD) with four replications for grain yield and its
components. The results showed significant differences between the generations of the four crosses. The first generation
superiority and gave the highest mean for each of the traits of four crosses. The highest hybrid vigor and heterosis percent to
for unit area grain yield (ton\ha) 121.8% and 126.92% for cross( F101301 xRustico ). Most of the genetic effects (d additive ,
dominance h, additive x additive i, additive x dominance j and dominance x dominance |) were significant for all crosses .
This revealed the importance of the dominance, additive and epistasis effects as genetic actions controlled in yield
inheritance and its components in maize. But the dominance variation was more important than the additive variation in the
ear length ,grain weighte and yield unit area, disagreement signal indicate the existence of an act of the dominance h and
dominancex dominance | of most studied traits duplicate epistasis. Supplementary superiority also appeared to Epistasis
complementary of crosses (FI01301xRustico) and (AntignaoHi39xNostred) and grain weight in cross (Lo1391 xRustico ). It
can be conclude that the additive and non-additive gene action control the in heritable yield and its component . It is
recommend using the method of reciprocal recurrent selection(RRS) to improve yield and its components .
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. . . Grain weight Dry weight Grain
Crosses Generations Ear length No.rows\ear No.grain\row No.grain\plant (100) \plant yield(ton\ha)
P1 15.42+0.14 11.84+0.35 21.66+0.29 351.90 £1.08 24.54 +0.43 163.08 +1.10 5.07 £0.15
P2 14.25+0.16 13.09+0.16 20.98+0.35 382.06 +3.96 23.21+0.34 215.75 £3.04 5.32+£0.14
F1 20.63+0.17 15.13+0.24 37.69+0.31 711.27 £5.67 27.87 £0.29 399.53 £0.71 11.8 +0.39
F2 15.45+1.04 12.00+0.91 30.45+1.59 495.72 £65.99 14.37 £1.10 215.93 £9.52 3.91 £0.59
BC1 18.25+0.69 13.00+0.54 21.22+1.53 226.35 +6.83 24 .65 £0.97 163.72 £1.79 4.19 £0.40
F101301xRustico BC2 18.38+0.59 16.20+0.45 29.71+0.49 253.82 £2.99 25.60 +0.68 148.38 +2.12 3.27 £0.33
\'/*iybr(',d 33.78 15.58 74.01 86.17 13.75 85.18 121.80
gor%
Heterosis% 39.02 21.33 76.78 93.81 16.71 110.93 126.92
P1 14.84+0.17 12.17+0.16 19.92+0.08 234.21+£3.12 22.98+0.13 137.71+1.53 5.07+0.15
P2 13.56+0.21 14.00+£0.41 20.7520.75 297.19+4.47 21.07+£0.32 129.43+3.42 5.32+£0.14
F1 17.94+0.12 13.74+0.14 29.95+0.21 416.55%3.48 26.32+0.21 223.43+£3.15 11.63+0.40
AntignaoHi3xNostred F2 13.63£1.23 13.50+£0.74 22.95+2.47 467.14+£50.57 16.05+1.59 137.03+8.42 3.91+0.60
BC1 16.01+0.23 12.50+£0.50 22.87x£1.67 331.40+6.46 22.28+0.39 194.20+4.59 4.19+£0.40
BC2 18.85+0.29 14.63+£0.47 29.75+1.89 431.87£32.12 23.71+0.69 247.81+2.42 3.26+0.32
\I/—:ybr(l)d 20.88 -1.86 40.16 40.16 14.57 62.25 118.61
gor%
Hetrosis% 26.33 4.96 47.25 56.77 19.47 67.28 123.65
P1 13.58+0.34 12.00£0.00 16.00+£0.41 172.47+1.27 26.45+0.21 156.78+2.12 2.67+0.06
P2 14.25+0.16 13.09+0.16 20.98+0.64 382.09+0.92 23.44+0.54 243.99+1.17 5.32+£0.14
F1 20.90£0.21 12.84+0.29 34.63£0.47 550.88+3.13 25.72+0.25 273.42+1.66 8.50+0.12
RusticoxL 01391 F2 18.63+1.86 14.13+£1.39 26.65+2.03 428.73£31.20 21.27+£1.89 276.41+42.82 6.22+0.53
BC1 19.00+0.84 12.75+£0.32 27.13£0.92 382.91+7.40 27.09£0.60 210.29+6.96 8.74+0.29
BC2 20.59£0.56 14.84+1.17 29.50£0.65 589.48+11.69 27.26+£0.53 356.32+5.12 5.44+0.39
\'/'i'ybr(')d 46.67 -1.90 65.07 44.18 -2.76 12.07 59.77
gor%
Hetrosis% 0.50 2.32 74.89 98.67 3.09 36.44 113.04
P1 16.09+0.16 13.46+0.21 24.00 £0.58 228.75+£3.99 26.01+0.67 232.07 £1.19 3.57+£0.311
P2 14.25+0.15 13.09+£0.16 20.98 +0.64 381.32+3.22 23.19+£0.35 243.99 £1.17 5.32+0.14
F1 21.53%0.39 12.87+£0.43 36.56 +0.86 401.74+3.08 27.98+0.59 269.55 +0.82 6.75+0.25
Rusticocanginx F2 16.10+£1.30 14.35+0.87 33.45+£1.98 512.02+20.01 17.92+1.12 151.97 +4.80 5.50+0.85
Rustico BC1 20.31+0.34 13.50£0.20 30.21 £1.83 420.75£10.49 24.77+£0.29 263.81 £2.81 6.49+0.73
BC2 16.13+0.08 14.35+0.17 33.45 £0.44 514.86+5.70 18.02+0.41 195.70 £3.69 5.25+0.27
Hybrid 33.81 -4.38 52.33 5.36 7.61 10.48 89.08
vigor%
Hetrosis% 41.92 -3.08 62.92 31.70 13.74 13.12 51.68
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Crosses Traits A B C D
Ear Length (cm) 0.45+1.42"° 1.87+1.22"° -9.13+4.18" -5.27+4,55"
No. rows/ear -0.97+1.16"™° 4.19+0.95" -7.18+3.70" -5.00+£3.91"°
F101301xRustico No. grains /row -16.93+3.09" 0.745+1.09" 3.77+6.43"° 9.97+7.16"
No. grains/plant -610.47+14.83" -585.69+9.14" -173.63+264.26"° 510.14+264.17
Grain weight(100) -3.09+42.03" 0.128+1.43" -46.02+4.48" -21.53+5.026"
Total dry matter -235.18+3.83" -318.5245.26 -314.17438.25™ 119.76+38.49™
Grain yield(t/h) -8.51+0.91" -10.61+0.78™ -18.42+2.53" -2.58+2.68"°
Ear Length (cm) -0.76+0.509"° 6.19+0.622" -9.77+4.93 -0.125+2.60™°
No. rows/ear -0.92+1.02"° 1.50+1.04 "* 0.33+2.99"¢ 0.83+3.32"¢
No. grains /row - 4,12+ 3.34™° 8.79+3.85 -8.78+9.91"° 4,53+11.09"°
AntignaoHi39x Nostred No. grains/plant 12.04+13.74"° 150.01+64.49" 504.06+202.46" 927.91+460.53"
Grain weight(100) -4.74+0,81"7 0.015+1.43" -32.49+6.36" -29.92+6.53"
Total dry matter 27.26+9.82" 142.76+6.71" -165.88+34.46" -167.94+35.24"
Grain yield(t/h) -0.1650.510 2.78+1.25 -1.53+2.82"° -3.36+3.12"°
Ear Length (cm) 3.53+1.73 6.03+1.16 4.88+7.46"° -2.33+£7.73™
No. rows/ear 0.66+0.71"° 3.75+2.35™° 5.74+5.59"° 0.65+6.21"°
No. grains /row 3.63+1.93" 3.93+1.51" 0.37+8.23 "* -3.32+8.44"*
Lo1391 x Rustico No. grains/plant 42.47+15.19" 245.99+23.61" 58.59+124.97" -114.95+127.54"
Grain weight(100) 2.02+1.25"° 5.36+1.21 -16.26+7.59 -11.8247.7 "*
Total dry matter -9.60+14.17™° 195.22+10.44" 158.02+171.33"* -13.81+172.15"°
Grain yield(t/h) 6.30+0.59 -2.94+0.79" -0.135+2.13" -1.74%2.23"*
Ear Length (cm) 3.01+0.80" -3.52+0.44" -8.99+5.23"° - 4.2445.21"°
No. rows/ear 0.66+0.62"° 2.73+0.57" 5.10+3.61"° 1.3743.53°
No. grains /row -0.135+3.82"° 9.37+1.38" 15.72+8.16" 3.24+8.90™°
Rusticocanginix Rustico No. grains/plant 211.02+21.59" 246.66+12.24" 634.55+80.43" 88.43+83.53"
Grain weight(100) -4.45+1.06" -15.13+£1.07 " -33.46+4.69" -6.94+4.5
Total dry matter 25.99+5.81" -122.15+7.52" -407.28+19.33" 155.57+21.32"
Grain yield(t/h) 2.67+1.52" -1.57+0.60" -0.39+3.45"° 0.74+3.82"°
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Crosses Traits m [d] [h] [i] [il n type of epistais
Ear Length (cm) 15.45+ 1.04" -0.125+0.92"* 17.25+4.56" 11.45+4.55" - 0.71+0.93"¢ -13.76" Duplicate
No. rows/ear 12.00+0.917 -3.20£0.717 13.06+3.92" 10.40+3.917 -2.58+0.73" -13.62+4.65" Duplicate
FI101301xRustico | No. grains /row 30.45+1.59" -8.49+1.60" -3.57+7.16"° -19.95+7.14™ -8,83+1.62" 36.13+9.09"
No. grains/plant | 495.72+65.99™ -27.47+7.46" -678.24+264.47" -1022.53+264.40" -12.39+7.73"S 2218.68+8.34" Duplicate
Grain 14.37+1.10" -0.94+1.19"° 47.05+5.03" 43.06+5.02" -1.61+1.22"¢ -40.09+6.54" Duplicate
weight(100)
Total dry matter | 215.93+9.52" 15.33+2.78" -29.41+38.53"° -239.53+38.49" 41.67+3.217 793.23+39.84"
Grain yield(t/h) 3.91+0.60" 0.92+0.52"¢ 5.93+2.65* -0.70£2.61n.s 1.05+0.53"° 19.83+3.27" complementary
AntignaoHi39x | Ear Length (cm) 13.63+1.23" -2.84+0.37" 18.94+4.98" 15.21+4.97" -3.47+0.39" -20.64+5.15" Duplicate
Nostred No. rows/ear 13.5020.74" -2.13+0.68" 0.92+3.26"* 0.25+3.25"° -1.21+0.72"° -0.83+4.07"°
No. grains /row 22.95+2.74" -6.87+2.52" 23.07+11.10" 13.46+11.09" -6.48+2.55" -18.14£14.14"°
No. grains/plant | 467.14+50.57" -100.47£32.77" 191.16+212.67"° -342.01+212.67"° "68.98 +32.88" 179.97+241.19"°
Grain 16.05+1.58™ -1.43+0.80n.s 32.06+6.53" 27.7746.52" -2.37+0.81" -23.04+7.10" Duplicate
weight(100)
Total dry matter 137.03+8.42" -53.61+5.19" 425.77+35.43" 335,89+35.24" -57.7545.51" -505.92+40.22" Duplicate
Grain yield(t/h) 4.35 £0.68" -1.77+0.60" 6.58+3.01" -4.1442.99 "* 1.47+0.66" 6.76 £3.77 complementary
L01391 x Ear Length (cm) 18.63+1.86 -1.59+1.02" 11.67+7.72"¢ 4.68+7.71"¢ -1.25+1.03"° -14.23+8.50"
Rustico No. rows/ear 14.13+1.39" -2.09+1.21"¢ -1.0446.07"¢ -1.33+6.06"° -1.54+1.21"° -3.08£7.40"°
No. grains /row 26.65+2.04" -2.38+1.12" 22.79+8.47 6.658.45™° 0.12+1.18"™° -13.6749.37"° Duplicate
No. grains/plant | 428.73+31.20" -206.57+13.84" 503.49+127.87" 229.86+127.83"° -101.76+13.86" -518.36+136.68" Duplicate
Grain 21.27+1.89" -0.17+0.80n.s 24.42+7.73" 23.64+7.72" -1.67+0.86" 31.02+8.24™ Complementary
weight(100)
Total dry matter | 276.41+42.82" -146.02+8.64" 100.63+172.16 "* 27.61+172.15"° -102.41+8.72" -213.23+174.78"°
Grain yield(t/h) 6.22+0.53" 3.30+0.48™ 7.99+2.32" 3.49+2.31"° 4.63+0.49™ -6.85+2.86" Duplicate
Rusticocanginix | Ear Length (cm) 16.10+1.29" 4.19+0.35" 14.8345.23" 8.4845.21"° 3.26+0.37" -7.9645.42"°
Rustico No. rows/ear 14.35+0.87" -0.85+0.27" -2.10+3.56"° 1.70+3.53"* -1.04+0.30™ -1.70+£3.76"°
No. grains /row 33.45+1.98" -3.24+1.89"° 7.59+8.84"° -6.48+8.79"* -4.75+1.93" -2.76+11.12"°
No. grains/plant | 512.02+20.01" -94.10£11.95™ -80+83.62"° -176.88+83.52 -17.82+12.21"° -280+93.56"
Grain 17.92+1.12" 6.74+0.50™ 17.27+4.64" 13.89+4.59™ 5.34+0.63™ 5.68+5.10"°
weight(100)
Total dry matter 151.97+4.80 68.11+4.64 342.65+21.35" 311.14+21.32" 74.07+4.72" -214.98+26.81" Duplicate
Grain yield(t/h) 5.49+0.85 1.24+0.78"* 3.80+£3.76"° 1.51+3.74 2.12+0.80" -2.62+4.65"°
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