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ABSTRACT

The nature of gene action for yield and its components was studied in four
populations of white maize (Zea mays L.). Six populations (P1, P2, F1, F2. BCi and
8C:) of four promising crosses among five inbred lines for each cross were avaluated
for silking date, plant height, ear height . number of kernels/row, number of rows/ear,
ear length, ear dlameler and grain yield/plant through two successive seasons. Thase
crosses were Sd-7 x Sd-34, Sd-7 x L-7041, Gz-628 x L-8084 and L-7041 x L-8084.
The results obtained revealed the presence of highly signlficant differences among
crosses as well as populations wilhin-each cross with respect to all (he studled traits.
Furthermore, crosses and populations’ within crosses Interacted significantly with
years for all \ha studied ltraits. This finding detected that these crosses and Lheir
populations gave differant garformances in different years for the studied laits. tn
additicn, the results showed thal the non-addilive genetic variance including
dominance play the major ole in the genstic expression of these laalts. Also, the
rasults indicated that mosi of the sludied traits were significantly influenced by one or
rore types of epistatic gens effect, which included additive x addilive {8a), dominance
x dominance (dd) and additive x dominance (ad) gene effects as appeared in the four
crosses for yield and other traits, indicating the role of non-aifelic interaction in the
genetic expression of sludied traits. From the previous results, it coudd be concluded
that the productian of hybrids is the best bresding progren for the improvement of
maize with respect (o the studied traits.

INTRODUCTION

Information about the relalive importance of additive and non-additive
gene aclion would help in selecting suitable breeding program. Selection
program leads to maximum progress in improving a trail when the addilive
gene aclion is the main component. Heterosis effects in F, hybrids may
exploited by choosing parental lines in which the non-additive (dominance
and epistasis) effects are more important in the inheritance of the characters.
Also, where both additive and non-addilive gene aclion are importani, it is
advisable to adapt recurrent selection foc handling such population. In this
respecl, Reddy and Agrawal (1992), Ochieng and Compton (1994), Abd El-
Maksoud (1997), Amer el af. {1997), Gals! 6! al. (2002) and Amer &f al.
(2003) reported that non-additive genelic variance plays the major role in the
inheritance of most studied traits. While, Choukan (1999) and E1-Shouny a!
al. (2003), reported that bolh additive and non-additive genetic variances
involved in the inheritance of silking dale. plant height, ear height, ear length,
no. of kemels/row and grain yield per plant. On Ihe other hand, Daune and
Hallauer (1997) indicated that the epistalic gene effects (additive x additive,
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dominance x dominance and additive x dominance) gene effects contributed
in the genelic expression of plant height, ear height, silking date, no. of
kernels/row, ear length and ear diameter. Thus, this study was conducted {o
obtain further i nformation relaled Lo the nature of gene actlion for yield and
some other traits in maize.

MATERIALS AND METHODS

The genetic malerials used in this investigation included five
genetically divergent inbred lines namely Sids-7, Sids-34, Giza-628, inbred
line-7041/6-6 and Inbred line-8084. These inbred lines were provided by
Maize Ressarch Section, Sakha Agric. Res. Station. During the season of
1998, these lines were sown and all possible combination excluded reciprocal
were made by hand crossing among them to obtain ten F, hybrids. During ihe
saason of 1999, the parental lines and their F, hybrids were split sown al the
Farm of Sakha Agricultural Research Station for preliminary evaluation. Four
crosses were chosen according to their behavior in some vegetative and
earliness tralls. These chasen crosses were as follows:

Sd-7 x Sd-34, Sd7 x L-7041, Gz-628 x L-8084 and L-7041x L-8084.

During the summer season of 2000, seeds of these crosses and their
parental lines were split sown. Al the flowering time, each F; plants were
back crossed to their respective p arents to produce the first (BC,) and the
second (BC,) backcrosses. In the same lime, the crosses between these
lin== were done again in the same manner to produce more F, seeds. Aiso,

: plants and their parental lines were self pollinated to produce F,
gui = zlion seeds and increasing seeds from each line.

During 2001 and 2002 summer seasons, the obtained seeds of six
generations (Py, P2, Fy, F2, BC, and BG,) for four crosses were evaluzled
using a splif plot design with four replications. Each block/replicate consisted
of four m ain plots which | ncluded the four ¢ rosses. E ach maln piot divided
inlo stx sub-plots, which Included six generations of each cross. The sub-plot
size was three rows for each parental line as well as each F, hybrids, four
rows for each backcross and six rows for each F; generation. All rows were
six m. long, 80 cm apart with spacing 25 c¢m between hills to obtan
population density of 21.000 plants per feddan. All cultural practices were
applied as recommended for maize cuitivation. Data were recorded on
guarded individual plants for following traits: silking date (days), plant height
(cm), ear helght (¢m), no. of kernels/row, no. of rows/ear, ear length {cm), ear
diameter {cm) and grain yield/plant {gram).

Analysis of variance according lo split plot design for lhe studied
traits was made to detect the significance of the observed difference among
end within crosses (Singh and Narayanan, 2000). The scaling test which
includes the three parameters (A, B and C) were delermined according {o the
(ormulae oullined by (Mather and Jinks, 1982) for testing deviations of
segregation from the additive and dominance model of gene efacts. Then,
the standard errors of A, B and C was worked out by taking the square rool of
corresponding variances and "t" values were calculated by dividing the effects
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of A, B and C by iheir respective standard error. The cafculated °t” values of
these three tests were compared against tabulated values of “t™ at 5% and
1% Jevels of significance. The significance of any one of these scales is taken
to indicate the presence of non-gllelic interaclion. Therefors, the six
parameters model is used to estimale various types of gene effecls. While, if
the L - test is insignificant differed from zero, the addilive-deminance gene
effect is adequale lo inlerpret the nalture of gene aclion. Six parametes
models are m, a, d, aa, ad and dd, these sland for mean effecls, additive,
dominance, additive x additive, additive x dominance and dorntinance x
dominance gene effects, respectively. These genetic components, variancs,
standard error and calculated “t” values were estimated according to Gamble
(1962). In the absence of non-aliglic Interaction, the additive-dominance
model is adequate. Thus, m, a and d were estimaled according to Jinks and
Jones (1958). Significance of the genelic effects Is tesled in a similar manner
as done in case of scaling test.

RESULTS AND DISCUSSION

The results of the analysis of vatianca and the meaa squares of yield
and other trails of crosses and their popuiations in 2001, 2002 and their
combined dala are presented in Table 1. The obtained results indicated the
presence of highly significant differences among crosses for all the studied
traits in the two years and their combined. Also, the resulls revealed that the
populations within each cross exhibited highly significant differences for the
studied four crosses. This significant variation suggested the existence of
some sort of genelic variabilities between the used parental lines which might
reflect their difference in the genetic background. Therefore, the comparisons
between genotypic means are valid and the partilion of this genotypic
variance o Its components could be made. On the other hand, the crosses
and populations within crosses inleracted s ignificantly with yearsforallthe
studied trails. Also, popuiations within each cross interacted significantly with
years in the cases of 2™, 3% and 4™ crosses for silking date; 3® and 4"
crosses for plant height and ear height; four crosses for no. of kemels/row
and ear length: 2™ and 4™ crosses for no. of rows/ear; 3 cross for ear
diameter and 1%, 3" and 4™ crosses for grain yield/plant. These resuits
refered that these crosses and their populations behaved differently in
different environmental condilions. Numerous authers reported that the
genotypes and their partitions (lines and crosses) differed in their
performance from one year or localion to another, among them, Jay and
Hallauer (1997) for grain yield, and Amer (2002) for silking date, plant height,
ear height and grain yield; Galal et al. (2002) for silking date, plant height and
ear helght and Amer af &l (2003) and Mosa (2003) for grain yield, no. of
kernels/row, no. of rows/ear and ear diameter.
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Table 1: Analysis of variance and mean squares for all studied characters of crosses and their populations in
2001, 2002 and their combined data

30V df Sliking date Plant holght Ear helght No. of kernslsirow
o T 2001 2002 | Comb. | 2001 | 2002 | Comb. 2001 2002 Comb, 2001 2002 Comb.
Years (Y) 1 24.89" 13614 454885 473.4%
RfY 6 |8.76""| 892" | B.E4™ | 1476 1310.3°7| 8931 623.05** 341.86"° 483.46°" 13.01° 8.87 10.94%
rosses (C) 3 |38 ] 9.42* | 7.88* [17330°" 12371 29242 | 4693.26'" | 4953.94** | 9524.61°° | 235.877" | 373.01°" | 570.8*"
CxY ) 4.83" 460.1*" 122.60 38.03*
R. W. ¥ (Ea) 181 0.38 1.34 0.6 47.7 | 41.08 | 44.39 16.41 27.29 21.85 2.49 2.78 2.83
op. W.C. 20 [17.30"7| 32.02¢* | 45.20"" [ 6126* [7940"" | 13917 | 2507.62* | 3370.81* | 2757.2¢"" | 141.49*" | 185.89°" | 312.4™
Pop. W. Ct 5 122.96" 18497 | 41.07 | 4767 | 58B6"" | 10687°" | 2057.37* | 2727.14%" | 4720.28"" | 128.03"" | 156.38°" | 274.8*"
Pop. W. C2 S [20.33"7| 32.53"7 | 49.757 | 10278 [ 1189 | 22107" | 4160.23"" | 4402.57*" | 8545.54™" | 194.16™" | 272.04** | 450.3**
Pop. W. C3 5 |19.30°%| 39.82'7 | 55.69°" [ 3378*" | 5690 | 8777 | 1161.91" | 2534.81°" | 3393.84™ | 148.29"" | 81.32" | 221.1**
Pop. W. C4 5 1690 ] 36.25'" | 34.28"" | 60B3™ | B193** | 14097*" | 2650.98** | 3818.74"" | 6389.40"" | 95.48" | 233.84"* | 303.5"
Pop. W.Cx Y 20 4.12° 149.4*" 121.14*° 14.98°*
Pop. W. C1xY 5 1.39 66.3 84.22 9.80"
FPop. W. L2xY 5 281" B81.1 17.26 15.85**
Pop. W.C3xY 5 3.43 291.2" 302.77 847"
Pop. W.C4xY 5 B.ag*" 179.1°_| 100.32° 25.74"
R.W PapxC, (b} |1201 0.43 2.07 1.25 355 | 68.28 51.9 19.65 56,43 38.04 272 4.24 3.48
R. W. Fop, X C1 30| 052 1.40 0.98 19.3 | 79.88 49.5 10.66 74.96 42.81 3.39 4.93 4.16
R.W.Pop. XC2 |30[ 0586 | 2712 1.64 253 | 1034 64.3 19.02 6587 42.45 2.08 6.86 4.48
R W.Pop. XC3 |30] o016 | 277 1.48 34.8 | 4407 394 19.52 52.47 35.99 246 .31 2.89
R.W.Pop. XC4 |3G] 048 | 140 0.94 526 | 458 4.2 29.41 32.44 30.92 2.98 1.87 2.41 |
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Table 1: Continued

S0V d.f No. of rowsiwar Ear fength {(em} Ear dlameter {cra) Graln yieldiplani {gram}
T 2001 2002 Comb. 2001 2002 Comb. 2011 2002 Comb. 2001 2002 Comb,.

Yeaurs {1} 1 15 45" ] 206.39"" 13 25 115287
R/Y [ 1.18" 0.70" 0.94°" 7.4 104 4.10* 0.21°" 004%™ 012 &78.68" 207,14 q42.91*
Crossas (C) 3 27.66" | 30.19'* 5725 16.23" 6206 70,07+ o1z 0.05° 0.13** 2837.83* | 34867 758.87"
CxY ] oar a2 0 Oa 854.59"-
LW Y {Ea) 18 0.27 .10 0.18 0.33 0.34 0.34 0.01 0.002 0.01 106.50 116 a8 111.48
Pop. W.C. 20 5. 38 516 9.3/ 13 33" 17,73 2877 0.g0'r 0.76"" a0 215451 4653.4"° 12256

w. C) 5 2517 268" 5.02** 904 .60 18.08°" D.61° 051" 1.08* 8£63,59° | 4868.4"" 2808 8*"
Pop. W. C2 5 §93° 5.01* 9.10* 18.87* 30.40"" 4444 Q.96 1.02° 1.95 g84a8.11° | 58624 5339.8°"
Pop. W. C3 ) 5.60 #.40-" 12217 1573 10,82 24 81" 1107 0.57*" 1.58% 8182 22** | 33544 ovae 9=
Pop. W. C4 5 8.21°" B8.55* 11.358 269" 20 28~ 2t 70 0.89*" 097" $.82" 5344 31" | 4527.9° 0091,5
Pop. W. Cx ¥ 20 1177 2.9 0.07"" 55118
Pop. W.C1xY 5 0.18 2.56" 0.08 823.39"
Pop. W.C2xY & 282" 2.80°" 005 470.866
Pop. W. C3x Y 5 0.10 154" 004 730,22
Pop. W.Cax ¥ 5 1.56° 237 0.04 L - 380,457
R W.PepxC. {Eb} 126 013 0.17 .15 0.39 Q.87 0 63 D02 003 0.02 76.20 ]| 144 30
R. W.Pop. X C1 30 018 D D8 013 0.50 1.19 0.84 0.03 0.04 0.03 79.62 30690 192.86
R. W, Pop. XC2 30 0.14 0.21 0.7 0.25 1.18 0.72 0.02 003 0.03 100.67 357.76 234,22
R W, Fop. XC3 30 008 0.23 0.16 050 0.42 0 51t .09 Q.01 0.01 7567 61 51 £8.59
R W.Pop. X C4 30 0,31 0.16 0,13 0.22 0.71 0.48 G.u1 0.03 0.02 49.20 153.69 107,54
**significant at 0.05 and 0.01 levels of prabability, respectively.
Cross1 = §d-7 x  S5d-34 2 = G628 =x L-80B4 Cross 4 = L-TD41 x [-B0B

Cross
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The six populations means and their standard error of the studied crosses for
yield and other traits were calculated and the obtained results are shown in
Table 2. The means showed that the inbred line Sd-7 was the highest parent
for no. of kernels/row (27.76), while, this inbred was the lowest parent for no.
of rows/ear (10.51). The parental line L-7041 was the earliest parent for
silking date (69.46 days) and it was highest parent for no. of rows/ear (13.04).
The inbred line Sd-34 was the highest parent for plant height (212.13 ¢m),
ear height (110.58 cm), ear length (15.44 cm), ear diameler (3.98 cm) and
grain yield/plant {87.02 gram), but the inbred line L-8084 appeared to be the
shorter parent for plant height (138.32 cm) and ear height (76.31 cm). All F,
hybrids appeared to be earlier than their earliest parent in the two years and
combined. Also, all F, hybrids showed superiority over their highest parent
for plant height, ear height, no. of kernels/row, no. of rows/ear, ear length,
ear diameter and grain yield/plant in the two years and their combined
data. Generally, the results showed that the 3™ cross was the earliest
hybrid (64.78 days) while, the 4™ cross was the latest hybrld (66 28 days).

On the other hand, the 2™, 2™ 15 3/ 15t 31 and (1 and 2") crosses
were the highest crosses for p!ant height, ear heighl no. of kernels/row,
no. of rows/ear, ear length, ear diameter and grain yield/plant. The results
also showed that the F, generations of the four crosses in the two years and
their combined appeared to be later than their F hybrids for silking date.
Furthermore, the F, generation of the four crosses in the two years and
combined were less than the corresponding values of F( hybrids for the
remain traits. These results reflect the presence of heterotic effect and the
non-additive genetic variance plays the major role in the inheritance of these
traits with respect to these crosses. T he obtained results revealed that the
backcrosses means of most studied crosses strongly tended to be toward the
respective recurrent parents in most of the studied fraits, reflecting the role of
additive and epistatic gene effects.

The results of scaling tests (A, B and C) for yield and other trails in
each year in addition to their combined data are presented in Table 3. The
values of scaling tests insignificantly differed from | Z8ro for the 1% cross for
ear length in each year and their combined and 3™ cross for plant height in
the growing season 2001. Thus, the additive-dominance model is adequate
to interpret gene effects in these crosses. While, the six parameter modet is
valid to explain the nature of gene action for the other crosses with respect to
these traits. Therefore, the gene effects using the populations means of the
four crosses for yield and other traits in the two years as well as their
combined are presented in Table 4. The results showed that the estimates of
mean effects parameter (m), which reflects the contribution due to the overatl
mean (additive} plus the locus effects (dominance) found to be highly
significant for all the studied traits in both years and their combined. In
general, the crosses exhibited different magnitude and sign of gene action
types with different years. Therefore, it could be more accurate, concentrating
on the results obtained from the combined data over all both years. The
results showed that the estimates of additive gene effects (a) values were
negatively or positively significant for most of the studied crosses.
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Table 2: Mean performances and standard errors of populations w ithin e ach cross for yleld and o ther trajts in

2001,2002 and their combined data ;
Sliking dato Plant helght {cm] Ear height {cm} No. of hernelsirow 1
Y | P | P | F [ F |OC[DC] P P c.[BC:| P, [ P F. F BC,[BC, [ P | P, | F, | F; [BC, ncﬁ

L] X 1

3 |73 0816983165 65{€8 53(69.05( 68.7 |203.01238.9 295.5)275.91272.8[283 0| V17,2 | 1240 |175.7] 1535 [ v59. [159.1[29.90[26.58]41.88]34.45]38.20[36,
PO 140.20}20,28)20,20 10.18)20.17) 30.2 |22 14|:2008/41.03/2149)21.42):1.35] 21.01 | £1.81 J21.47) £1.27 [21.41{+1.31]+0.72/r0.85|:0.72/20 49)20.82]20.59)
721 |71 35(85.87/68.45(68.72| 89 0 (141.9(182.0/250.3(222.0|220 4[|224.1[ 81 91 | 93.98 15?;3 132.9 [130.4(125.0(24.73]28.61[41.03[35 9336.71]34.58)
10.30]16.30)10.23110.18/10.20| £0.2 |+2 3812167 (21.99,29. 21|21 35021.51| x1.66 | x1.73 |at. 2131 |23.37(£31.30120.72|20 60|20 75|x0.47 | £0.81|x0.80
T2.67(70 53/65.76|00.60(66.08)68 87(177.2|212.1|273.21249.0|248.5(253.8( 1018 | 110.5 |¥83.6) 1432 [144.9[142,127.78(26.60|41 47]|38.1D[37 5T[35.84
£0.18)20.20120.15]40.13[£0 13[10.14)+3.43[+2 70[+205(21.41(11.68]2198| £1.84 | £1.87 1 46 $0.92 [+1.19]21.31[40.56(20.56(+0 52]10 34]10.44|10.43
73.08|09 13(68.29(69 14168, 10/68.82(203.9] 170 5]310.2|262.2|276.2[256.1| 1172 | 08.54 186 8 148.6 [155.2|145.8]20.90(|21.48(a2 53(32 46(36.38(34.01
10.20/20 23130 17]20,15)+0.17|40 1922, 14/21.74/21.83|21.66|219 §[+1.87( 29.61 | 21,96 |#3.75) £1.30 [11.50/41.48[£0.72|20.50(+0 68[20) 48]10,51]+0.61
7213|69.53/83 78|67.33|167.21 [86.81(141.9)100.9[262.1|204.9|213.6[202.0| 81,91 | 85.52 51y 116.5 [110.1]112.6]24.73115.00{38.54[31.38]34.74[230.84
10.30(+0. 28140 25(20.19}10.20(£0 23} +2 38|22 22132 3321 29|21 1.62|+1.52] $166 | xt.44 [23.81) #1.30 [27.83]21 45[20.72]20 4810 67(20.40)0.57|:0.58
T2.67|69.46/65.02(68.24167.65(67 81]177.2(151.0/290.7(233.6/244.9(220.5| 101.8 | 70.77 170.1] 132.6 [137.1[129.2[27 76[19.25[40 56(31 5B34.31(33.07
£0 18[10.18/40.18]20 13|10 12/10.16[+3 13|+3.24)|22.52|21 83|+ 2.07 |2 1.84| 21,04 | £2.02 [¢1.84] 21 42 [+£1.46]21.05/20.56|20 46|10 46{20 34| 20,4304

Croxssy
{T x M)
g
=

ICom,

Q01

[2002

{7 x 7049)

Cross #2

jCom.

£64t

71.52|71.45(65.54|69 £5[60 12{69.02(186.3(163 0[243.0{211 5{218 9(206.2[ 108.1 | 03.36 [ra3 8 118.2 [+23 2|1 26.3|26.37|20.56[36.m |31 7136 10[32 8
£0 22130.2413018/10.15|£0.17/40.19/41.62/41.33/+1.63|11.4221.55/21.50| #1368 | £1.48 113 $0.65 (£1.10]21.22|+0.65/10.45(20 42|+0 39|20 447044
71.67]72.96|64 02|69.55(84.50(67.75]131.0 104.§Tm4.o 174.11580 0| 155.5( 68.43 | B3.18 (114.4 8A.59 |115.8/90.61|22 80(17.23(20.68|23.07|28.47 [26. 204
10.24/10.35/20.26/20.21/:0 22/20 26(21.782) 73121972 1.28]¢1.86/21 231 ¢+ 30 | £1.15 (2363 21.03 |21 22|+t 14|40 53|20 3830 80)10.38|10 50/10.4
71.59|72.05(64. 78|89 50| 68.84 (66.54 | 154.6| 138.3({226.0(192.6)206 (| 180.0| 4320 | 78.31 130.00 103.4 [119 5(108 5(24.87[18.39133,04[30,12]| 42 37[20.88
40.16]¢0.21/40.16)20.13/40.14|40.17(+2.56|+2 73| +2.02|41.21]x1.33|x1.68) 1893 | £+1.89 11.39 20.02 |+0.84)41.25|10.45/20 37|20.47|+0.28| +0.38|10.36)
6813171 45/68.1570.75/69.05|70.92( 179 5/163 0[270.51224.8|235.2|1210.4] 06 534 | 93.28 [160.1] 132.0 [137.7]126.8]21 4820 56(31.00|2v 50|30.25/30.36]
gl 10.23]30.24]+0.21):0.13)46 17[40 17/ £1.74|41.33]21.25]x1 54]21.77|21.67] £1,46 | £1.48 [21.94] 11 27 121 36)21. 1240 50|10.4810.58] 20,3520 45110.44
Loqz |69-83(72 B0[B4 41(88 1866.45/70.001109.9 104.7[217.1(176.3| 193.3[188.0[ 65 52 | 63.18 [129.7] 110.0 |105.9|88.52|15.00[17. 23|35 22| 28.41| 25.20(20 O
£0.28110.05010.21|£0.17]+0.20120.221£2.22|41 732 2.67[21,50)21.801£1.43] 141,44 ) £1.15 B1.85 $1,18 [41.33]+1.20[10.48]¢0.48|¢0.81|£0.39 £0.46|40.501
80 45| T2.05|66 7B|88.40|67.77170.46(751,0(138.3]243.8/|200.6(214,3{182.2| 70.77 | 78.31 144 & 121,0 [12N.8]107.5/19.26]19.39|33.35(29.02| 28. 1320 79
- -E_L!jto_Z'i 2020[x0 12,20 15120.14/43.24(22 73{42 41)|27.45{+1.60|11.68] +202 | £1.99 [+1.81] $0.87 |£1.26|21.31)|20.46)20.37[+0.44[=0 28]20.35]10 34

[ROD1

k002

{628 x 6084}

Cross £3

Com,

X

o4
6084)
§
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Table 3: Scaling tests {(A,B and C) and their standard errors for earliness and morphological traits in 2001,2002 and

their combined data

¥ Silking date Plant haight (em) Ear helght {em) No. of kernals/row

c At S.E. Bz 5.E C:+S.E Az S.E B+ S.E. CtSE. At S.E. B 5.E. C+SE Ay SE. | BsSE, Cx S.E.

001 .64 1.82 1.49 E7.01 12.48 To.01 2385 18.59% 21.38 1.31 T7.88 -2.490

t0.45 1447 20,50 414" 2387 17,41 3.5 +£3.56°~ +6.18°" 11.54 x1.66°" 12,88

- g- &002 «0.56 0.87 1,889 58.05 8.48 T1.45 7,52 4.51 52,96 4.00 5.76 10.33
§ < 10.55 0549 10.94° $4.33" *3.75% 16.89** +3.41°° £3.75 1825 11.59" £1.59" 12 80"

8 & comb .87 1A% 0.04 57.24 7.84 84.05 24.47 4.84 33,40 2.4%5 7.09 311

’ 10.35 103" 10.8% 35,34 Td.84 16.18* 3,38 13.53* 25.41*" 21.147 21.17*° 1849

001 3147 227 178 29.35 13.81 26.81 4.32 5,33 296 0.34 4.00 -6.61
= X 0.43"* 1 0.48*" 077" 14,82 £4.51 7,75 $3.83 £2.73" +6.62 $1.37 21.43*" £2.40%

N 3 po2 -t AT 0.03 0.14 23.23 1373 43,71 4,84 1841 25.88 BRI 1614 $.10
g = Q.56 .60 +1.00 .64 4,92 17.68*" +4.08 +3.72~ 16,71 11.52 $1.41" 12.4989""

o Pomb. -2.39 115 0.77 21.99 17.32 z4.68 242 8.63 848 A0.37 8.78 823

$0.36"" 041" 0.67 577" 35.51** 8. 12" X385 23.04" 18.44 £1.11 .07 11.81

» 01 1.32 285 4.55 3.62 t.48 0.70 4,36 15,76 -16.98 7.10 1.55 8.10
- + 467 t .48 207 .85 11,8668 1687 £2.82" +3.08" $4.85™ £1.16" .07 1.8
= 002 1.31 147 5.54 50.08 2.34 52,45 46.84 11.61 4.19 546 8.48 14,88’
E - T 10.85°* £0.58" £1.07"" 427" £3.87 16907 320" 13.937 15.54 £1.29™ £1.19™ 22.07*"
S §§ Comb 132 0.84 6.20 21.30 2,52 16,36 16.83 10.64 1803 683 7.30 10.13
i 10,38 £0.43 +0.67° 421" +4.78 £7.34" 12,81 +3.49% 537" £1.00* +0.94™ .56

e 2001 0.1 2.24 6.10 20.53 0,71 15.74 1877 0.39 17.87 7.32 8.47 1057
£ 0.46 1 0.47* £ 0.75" £4.137 13.80 £7.41° +3.4t% 1305 1818 21,17 115 t1.03"

i 002 -1.26 2.64 1.10 59.61 14.31 55 88 w2 -5.90 720 0.19 5.55% 10.96
g py 10.63* 10.60* 10,93 +5.13 14.28™ +8.51° +3. 57 1338 8,33 £1.20 21.27* £2.08°"

S gg omb Q.20 2.58 77 3372 238 2543 19,00 .18 3820 3,63 6.84 10.74
i 30,40 041" 20.69" 1527 $4.58 18.85™ 3,61 13.68 t5.79" £0.95* +0.80"" 11.48°"
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While, the d ominance gene e ffects (d) were highly significant and larger in
magnilude than the corresponding v alues of a dditive e Hfects (a) In the four
crosses. This suggests that the major role of dominance gene action in the
inheritance of these lraits with respect fo the four crosses and the higher
frequency of dominance genes in the parental lines, which involved in these
crossas for thase trails. This fact may explain the presence of heterobilitosis
in these crosses and reduction of F, generatlons than iheir F hybrids mean
in these crosses with respect to these traits. These results are in accordance
with what reported by Nawar (1985) and Reddy and Agrawal (1992), who
found that the non-addilive Including dominance genelic effects had an
important role In the inheritance of silking date; Ochieng and Compton (1994)
and Malvar af al, (1996) for grain yield; Mousa (1987) for no. of grains/row;
Geetha and Jayaraman (2000) and El-Shouny et al. (2003) for no. of
kernelrow, no. of rows/ear and grain yield. However, at least one type of
epistatic gene action which involved additive x addilive (aa), dominance x
dominance (dd} and additive x dominance (ad) was significan! in each cross
for these tralts, Indicating the importance of non- allelic Inleractions
(epistasis) In the Inheritance of these traits. Thess results could be confirmed
by Daune and Hallauer (1997), El-Kady et al. (2002) and Mosa (2003). In
general, it could be concluded that the production of F, hybrids is the bes!
breeding program for impravemaent of malize production.
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