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ABSTRACT

The present experiment was conducted at the Experimental Farm of
Faculty of Agriculture Kafr EI-Sheikh, Tanta University, during the three
successive growing seasons of 200172002, 2002/2003 and 2003/2004, to determine
the types of gene effects and to develop new genetic combinations, using the six
poptilations (P, P;, F;, BC,, BC; and F,) of four wheat cresses, Sakha 61 x Sids
7, Gemmeiza % x Sids [, Sakha 93 x Sakha 61 and Sids 7 x Sids 7,

The results indicated that:

1. The F; mean values exceeded the mid-parent for all studied traits in the four
crosses except for days to heading which was earlier than the mid-parent,
indicating partial dominance.

2. The F; mean values were approximately equal to the mid parent values and
less than the F; mean volues, indicating that inbreeding depression has
occurred.

3. BC, and BC; mean values varied according 1o the trait itself, it was in the
direction of their respective recurrent parents for the studied characters with
some exceptions.

4. Pasitive heterotic effects relative to the mid-parent were found for most of the
traits in the four crosses, except for headiny and maturity dates, alse positive
heteratic effects relative to the better parent were found for plant height in the
second and third crosses.

5. The additive cffect was miore important and greater than the dominance effect
Jfor most traits.

6. Among the epistaic compsnents, the dominance x dominance was greater in
magnitudes than additive x additive and addi:ive x dominance in most studied traits.
Heritability estimates in narrow senise. were low ta modemte Jor all the
the second cross to 37.5% far plcmt haght in the f rst cross and vp;ke wewht
in the third cross.

8. The predicted genetic advance was low in all the studied traits except for
spike weight which was moderate.

9. The crosses Sakha 93 x Sekha 61 and Sids 1 x Sids 7 would be of interest in

a hreeding program, for Jmprovmg characters of earlmew, yield and its
COmpOnents. - T
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INTRODUCTION

Wheat (Zriticum aestivum, L.) is the most important crop all over the
world, and in Egypt. National wheat production is insufficient to meet the
. local consumption acgording to the higher increase of population especially
in the recent years. The domestic wheat production is about six million tons
from 2.5 million fed., while the imports totaled about six million tons of
wheat grains.

Wheat breeders are always looking for means and sources of genetic
improvement for grain yield, its components and other agronomic characters.
Genetic  diversity is the main tool for the breeders to have better
recombinants by creating heritable variability upon which selection can be
practiced.

Information on the genetics and gene effect of breeding materials
could ensure long-term selection and better genetic improvements. The
maximum progress in improving any character would be expected in a
selection program when the additive gene action was the main component of
genetic variance, whereas, the presence of non-additive gene action might
suggest the use of hybridization program for achieving this goal, many
genetic models were proposed by Mather (1949), Gamble (1962}, Hayman
and Mather {1955) and Mather and Jinkes (1971},

The present investigation was planned to determine the type of genc
action and to estimate some genetic parameters in the four wheat crosses
derived from five parental wheat genotypes using the six populations of each
CTOSS.

MATERIALS AND METHODS

The present study was camed out at the Farm of Faculty of
Agriculture Kafr El-Sheikh, Tanta University during three winter successive
growing seasons ie., 2001/2002, 2002/2003 and 2003/2004. in the first
season the five parental wheat genotypes shown in Table 1 were grown and
four crosses were chosen and crossing was made by hand. i.e. Sakha 61 x
Sids 7 (cross 1), Gemmeiza 9 x Sids 1 (Cross 2), Sakha 93 x Sakha.61
(Cross 3) and Sids 1 x Sids 7 (cross 4). In the second season seeds of four
F's were sown to produce F; plants. Each of F plants were crossed back to
their respective parent to produce first backcross (BC;) and second back
cross (BCy) in the same time, also the four crosses were recrossed again in
the same season to produce their Fi's seeds, the F; plants were selfed to
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populations P;, Py, Fi, BC;, BC; and F; of the four crosses were evaluated
using a randomized complete block design with four replications. All field
piots consist of eight rows, 3.0 m long, spaced 25 cm apart and seeds were
spaced 15 cm within each row. So, all the Py, P, F;, BC,, BCy and F;
generziions each has the same field plot size to satisfy the equality of the field
plot in each replicate for all the treatments which is required in the
randomized complete block design (RCBD).

Table 1.Name and pedigree of the studied parental bread wheat cultivars.

Parent Name Pedigree
1 Gemmeiza 9 | Ald "S"/Huac//cmh74A.630/8x ¢GM4583-5 CM-1-OGM
2 Sids 1 HD2172/Pavoen "s"//1158
571 Maya74"S8" SD 46-45D-25D-15D-45D
3 Sids 7 Maya "5 MON "S"//cMH 74 A, 292/3/Sakha 8*2
4 Sakha o1 Inia/RL. 4220172/Yr
5 Sakha 93 Sakba 92/TR 810328
S 887-1-15-25-15-05

To satisfy the analysis of variance of the characters recorded, 150
individual plants from each field plot were chosen at random from the six
populations and all chosen characters were recorded.

Al the recommended agricultural practices for wheat production
were applied at the proper time.

Data were recorded on the chosen plants of the six populations in
each cross for days to heading, days to maturity, plant height (cm), spike
length (cm), number of grains/spike, 1000-grain weight (gm), spike grain
weight (gm), grain yield/plant (gm) and grain yield/plot (kg).

Heterosis was determined as the percent of the deviation of F,
hybrids owver its mid-parent (MP) or its bettc parent (5P) values. Inbreeding
depression was estimated as the average percentage decrease of the F, from
the T, Potence ratic (P} was also caloulated according to Peter and Frey

(1966).

The population means and the variances were used 1o compute the
scaling tests A, B and C and to estimate the type of gene effects according to
Mather (1949) and Hayman and Mather (1955).

The six parameters model proposed by Gemble (1962) was used to
estimate different gene effects. Heritability in broad and narrow senses were
calculated according to Mather's (1949) and the predicted genetic advance
under selection was computed according to Johanson er af (1955).
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RESULTS AND DISCUSSION
1. Mean performance

Mean and standard error of the six populations (Py, B2, Fy, BC,, BC,
and F») of the four wheat crosses for the studied characters are given in
Table (2).

Table 2. Means + standard error of the six populations (P, P, Fi, BC,
and BC,) for all the studied characters in the four crosses,

Characters{ CUross P, Py F, BC, BC, F,
Days to 1 87.0540.78 91.93+0.81 88.6510.93 83.0+0.14 92.29+0.98 89.00+1.0%
heading 2 107.0040.74 ] 104.93+0.56 | 105204090 | 107.65+0.98 | 104.50+0.94 | 166.70+1.04

(duy) 3 94.9540.73 87.04+0,78 89.00:+0.83 95.2540.44 87.954+0.96 96.73+1.03
4 104.93-41.63 91.93+0.61 95.93+0.94 104.45+1.04 93.00+1.08 97.7611.26
Nays ta 1 140.940.33 14274034 141.06+0.38 140.1+£0.98 142.410.95 142.7£1.09
maturity | 2 161.20+0.62 | 15513062 | 150.90:091 | 157351097 | 154044008 | 153.50+1.10
(day} 3 145.2040.21 | 148.95H0.70 | 140.20+0.77 | [45.004104 | 139.75+1.00 | 143.6641.19
4 155.13+0.83 142, 7+6.74 144.3741.09 154.10+1.19 142.09+1.18 147.43+1.30
Plant 1 92.1040.33 1152640 34 110.9£0.37 1010053 115.4510.54 105.85+0.63
height 2 1333040.54 | 12320004 | 12620+0.64 | 115204077 | 125.0020.77 | 126.4070.88
{cm) 3 96.95+0.72 92.10+0.82 101004083 | 95.40+1.09 92.80+1.09 9527413
4 123204989 1i5.26+0.8%8 125.040+).82 123.90+1 .33 116.10+1.31 11%.80+1.41
Splke i 1243 +40.40 15.27+0.49 13.64+0.50 12.6940.62 13.73+0.63 13.64+0.74
lengif 2 11.60+0.29 12.5840.36 12.5840.40 11.224+0.56 12.4540.39 12.26H0.55
fem) 3 12.55+039 12.4310.33 12.6230.54 12.49+0.63 12.0410.55 12.43+0.67
4 12.58+0.36 15.2640.40 14.42+0.54 12.5740.62 14.14H.62 14.27+0.72
No. of 1 £1.95+0.62 62,13+0.59 58,.50+0.89 £2.0544.92 £8.35+0.91 57.20+1.0
graing/ 2 59.00+0.54 50.74+0.62 £9.9510.99 59.10+0.91 51,6540 98 £5.10+1,04
spike 3 56.95+0.78 51.95+0.82 58.68+1.09 54.95+1.14 £2.9541.04 52.53+1.20
4 50.74+0.63 62,13+0.74 58.18+0,90 56.08+1 .01 61.30+1.14 56.60+1.22
1008 I 50.29+0.86 58.73+0.79 £7.5040.2¢ 50.1240.97 3725+0.95 5623+ 1.00
arains 2 45.1010.78 47.8040.62 49.94H086 24.6520.98 48.1510.87 46.55+1.00
weight (g} 3 46.004+0.57 50,29+0.63 49,15+0,92 45.15+0.97 51.4510.97 47.0311.14
4 47.80-4-0.62 £8.713+G.74 55.00+0.81 48.07+1.09 £7.85+1.08 £2 80+1.30
Spike 1 72474013 2.954+0.10 27704017 2.390+6.22 2.805+0.23 2.570+0.24
weight 2 2.1840.11 2240+0.10 2.280+0.17 2.22840.19 2.410H0.18 2.13+021
(3] 3 2.1740.10 2.248+0.10 2.27040.12 2.4140.17 2334016 2.34+0.20
4 22449.11 2.954+0.12 2.77+0.17 2.18+.22 2.55+H0.23 2.68+0.27
Crain 1 22.5040.32 20.045+0.36 22380044 22.550+0.71 19.730+071 110761077
yiddiplant] 2 26.3820.54 | 21.860+0.84 | 25804088 | 234901083 | 225200075 | 25.00+0.98
® 3 26331033 | 225001048 | 2424+0.83 25.94+0.98 22.88+0.99 23474109
4 22 B6-+H0.42 20.045+0.41 23.96+0.48 23.06+0.54 20.15+0.54 21.65+0.63
Grain 1 0.899+0.03 0.753+0.05 0.898+0.05 0888H0.67 0.82610.07 | 0.834+0.08
vieid/plot | 2 0.95940.04 0.802:H0.04 LO18+0.05 1.043+0.06 0.89410.06 1.009+0.05
(kg) 3 1.03330.01 $.899+0.01 0.98140.04 1.634+0.65 0.930+0.03 6.962+0.06
4 {1.892+40.03 G.754+0.02 0.89540.65 0,896+0.05 .821+0.04 0.881+0.05

*, ** Significant at (.03 and (.01 levels, respectively.
The F; mean values exceeded the mid-values of the two parental
means for all the studied traits in the four crosses except that of heading date

which was earlier than the mid-parent indicating the presence of partial
dominance.

Regarding F; mean, the values were intermediate between the two
parents and less than the F; mean values, indicating the importance of non-
additive components of genetic variance for the studied crosses.
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However, both BC; and BC; mean values varied according to the
trait itself, it was tended toward the mean of recurrent parent for the studied
traits with some exceptions.

2. Heterosis, inbreeding depression and degree of dominance

Heterosis, inbreeding depression and degree of dominance in the four
crosses for the studied traits are given in Table 3. Significant negative
heterotic effects relative to mid parent obtained for days to heading in the
third and fourth crosses, while high significant negative heterotic effects were
found for days to maturity in the second, third and fourth crosses. The results
are in harmony with those of Khalifa e a/ 1998 and El-Sherbeny ef af
(2000).

Table 3.Estimates of heterosis, inbreeding depression percentages (L%) and
degree of dominance for the four crosses.

Charucters Crass Heterosis D% Degree of
M.P. B.P dominan<z
Days to heading 1 -0.93 1.%3 -0.39 0.81
Way) 2 072 026 -1.43 .82
3 -2.19* 2.24 -1.94 .58
4 2,53 4.5+ -1.91 .39
Days to 1 -0.59 3.54 -1.21 1.03
materily (day) 2 -3.96%* -2.08* -1.05 0.76
3 -2.61* .53** -2.46 0.47
4 -3.06** 1.14 -2,12 0,73
Plant 1 696 378 4.585 0.44
height 2 6,72%* 2,43+ .63 0.57
(em) 3 6.85%* 6.31** 4.68 0.42
4 4.84 8.45 4.16 0.97
Spike length 1 -1.52 -14.67* 0.01 6.42
(cnt) 2 4.05 0.04 2.55 0.68
3 1.04** 0.56 1.51 .68
4 3584 -5.56 1.4 0.5%
No. of grains/ 1 2.56 -S.R4* .06 3.80
spike 2 9.26** 1.61 3.08 ¢4
2 701 2,98 10.43 [LEX)
i 3.08*+ 6.37* 2.72 0.93
1000 1 S.4yn* -2.069 121 1.07
grains weight 2 6.87+ 3.64 6.22 .66
@ 3 2094+ 237 431 5,44
N N 3.267" 635" 4.00 0.75
Spike weight (g) i 6.53 -6.10 3.61 1.0¢
2 74 | 1.79 6.57 0.61
3 2.79% 1.02 3.08 0.46
4 6.66** -6.18 3.25 .69
Grain 1 522 -0.53 5.85 118
yield/plant 2 4.79 2.8 310 8.30
© 3 079 793+ 318 1.09
4 11.70 4.81 9.64 .60
Grain yield/plot 1 8.65 XTI 7.02 A83
(kg) 2 8.24 2.93 088 0.48
3 1,54 503 1.94 1.41
4 8.74** 034 1.56 0.94

*, ** Significant at 0.65 and 0.01 levels, respectively.
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Highly significant positive heterotic effects relative to mid parent
were found for plant height in the first, second and third cross, spike length
in the third and fourth cross, number of grains/spike in the second, third and
fourth cross, 1000 grains weight in all crosses, spike grain weight in the third
and fourth cross, grain yield/plot in the third and fourth cross. On the other
hand, there was highly significant negative heterotic effect in the third cross
for grain yield/plant.

The pronounced heterotic effect detected for most of the studied
traits in the third and fourth cross would indicate that these crosses would be
of interest in a breeding program for high yielding ability.

These results are in close harmony with those recorded by El-Shami
et al (1996), Khahfa er a/ (1998), El-Sherbeny et al (2000), Abd El-Aty
(2002), Esmail and Khattab (2002) and Darwish and Ashoush (2003).

With respect to heterotic effects relative to the better parent, the
heterotic magnitude, differed according to the trait and cross, significant or
highly significant positive heterotic effects were found for days to heading in
the fourth cross and plant height in the second and third cross. On the
contrary, significant or highly significant negative heterotic effects relative to
the better parent were found for days to maturity in the second and third
cross, plant height in the first cross, spike {ength in the first cross, number of
grains/spike in the first cross and fourth cross, 1000 grains weight in the
fourth cross and grain yield/plant in the third cross.

On the other hand, significant negative heterotic effects relative to
high parent were found for grain yield/plant in the second and third crosses,
while highly significant negative heterotic effects were obtained for days to
maturity in the third cross, plant height, spike length and number of grains
per spike in the first cross and 1000 grains wetght in the fourth cross. These
results are in close agreement with those of Abd El-Aty 2000 and 2002.

Positive values of inbreeding depression were obtained for all traits in
all studied crosses except for days to heading and days to maturity, which
had negative values (Table 3). Significant heterosis and insignificant
inbreeding depression were obtained for most characters. This was logical,
since the expression of heterosis in F; will be followed by considerable
reduction in F, performance. The obtamed results for most cases were in
harmony with that reached by Abd El-Aty (2002) with some exceptious.

The average degree of dominance indicated the over dominance
towards the higher parent for days to maturity, 1000 grains weight and grain
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yield/plant in the first cross as well as grain yield/plant and grain yield/plot in
the third cross.

A complete dominance was found for spike weight toward the higher
parent in the first cross.

A partial dominance towards iower or higher parent in the remaining
traits for all the studied crosses (Table 3) was obtatned.

These results were in close agreement with those of Salem and Hassan
(1991}, Shehab El-Din (1997), Hagras (1999), Darwish and Ashoush (2003).

3.Estimation of type of gene action

Testing for non-allelic interaction (A, B, and C) together with the six
parameters mode! and type of epistasis are given in Table (4). The results
revealed the presence of non allelic interaction for all studied characters in all
the studied crosses. It is worthy to mention that at least one of the A, B and
C tests was significant for the previous characters, indicating the adequacy of
the six-paramecter model to explain the type of gene action controlling the
trait in these crosses.

The estimated mean effect parameter {(m) was found to be highly
significant Initially, it is clear that all studied traits were quantitatively
inherited.

The additive gene effects were found to be highly significant positive
for grain yield/plant and grain yield/ploi in the first cross, days to heading,
days to maturity, number of grains per svike, grain yicld/plant in the second
cross, 1000 grains weight and spike weight in the third cross, days to
heading, days to maturity, plant height, grain yield/plant and grain vield/plot
in the fourth cross, suggesting the potential for obtaining further
improvements of ihese traits by using pedigree selection program. Theze
results are in ciose agreement with those of Hendawy (1998), Afiah (1999}
and El-Hosary et of (2000),

On the other hand, highly significant negative additive effects were
obtained for days to heading, days to maturity, plant height, spike length,
number of grains/spike, 1000 grains weight and spike weight in the first
cross, plant height, spike length, 1000 grains weight and spike weight in the
second cross, days to heading, days to maturity, plant height, spike length
number of grains/spike, grain yield/plant and grain yield/plot in the third
cross, spike length, number of grains/spike, 1000 grains weight and spike
weight in the fourth cross, indicating that the additive effects were less
important in the inheritance of these traits.
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Table 4, Estimates of scaling tests and gene cffects for all the studied characters
in the four crosses.

Character| Crosse Sculing test Genetic components
5

- bt e i m o m- 1o e 4 4 ax I -ad T —ad — - - -
Days to 1 2350~ | 4.0044 5230 | 89.007 | -3.20n% | 576544 | 65804 | -0.825* | -12.95** | Duplicate]
heading 2 51702 1 -3.20%* | -4.470%" [106,79** | J.154* | -3.265%% | .2,500%% | 41854 0.530 | Duplicate|
(day) 3 0.186% | 70144 [ 3.430% | 90734 { 7304~ | 1738 L 3.480+% | 3.5550% |.140.390* | Baplicate
4 £.040* | 3.290*% 7 2320 | 97.76* | 12,16%* | 4.060 2440 { 5.660% | 72004 Comp,]
Daysto 1 SLTS0A [ 1170 [ £,120%% 1142.70%% ] -2.38%4 | 6.540%% | -5.70** | -1.460** | 6.28** | Duplicate}

maturity 2 T.670%2 | 500" {-5.130~* [183.50°*] 330+ 2.555% 8.80*" | 6.335%* |-11.470**| Duplica
{day) 3 -1650%% | 4,802+ | B.O9O** 1143.66%" 1 5.35%% | _T.BIS*Y | -4.044% | 225 1790 | Duplicate]
4 8.700%* | 2200 | 3.120*% 1147.43**| 11.65** | _1.180 338% | 5.450** | -9.3807» Comp.
Plant 1 -L007 | 4.740m | 5760 105NN 14,4501 16.720%* | 950+ | 2.87d%* | -13.24** | Duplicat
height 2 -19.60%* | 10.504* | 12.70% [125.40%* | .9.B0** [-13.250"*} -21.20** 1.14.750**] 29.70%* | Duplicate
(cm) 3 S15000* ) 7084 | EOTH*A| 96274 | 2.60%% | 2205 | 868« | 0.175 | 23,33** | Duplicate]
4 =140 | -93600* {.0.260%" 1119.804%] T 0Kss | 427Gs" -1.80 3.980%* { 1226 Comp.
Spike 1 -0.690% [-1.450** [ 6.420 | 13.64** | -1.04%* | -1.930*" | -1.720* | 0.380 3.86%= | Duplicate]
length 2 -2.720*%] 0.920* | -0.390 | 1226** { -1.33* | .1.010 SIS0 | -1820%% ) 3.30%* ) Duplicate
(em) 3 }-8.970%*} 019 | -0.5000 | 12.43** [ -0.45% | -0.530 0.66 -03%* 182 Comp.
4 -LBGO" | 223077 | 9350 {14270 1 116" § -39R32 | -G48 0.185 8.57** | Duplicate|
No. of 1 63507 | 3. 530" | -1,820% | §7.20** | 650" | -6.50+* | .7.96%* ! _1.710%* | 17.84** | Duplicate}
grains/ 2 T5L0%m | _1S.A5%4 8 2 760 | X0t | T.48%n | SRI: ) 10.00%" [11.480% 1 19.04** | Duplicate|
tpike 3 -4 700%% [-5.700** | -16.80%* | §2.53"% | -2.00"" | 9.RR0*" | S.68** 0.500 4,724 Comp.|
4 -8.820°* | -3.210"" { -6.830* | 55.60"" | -6.50*" | -3.455* | .5.20** | -2.805** ] 17.23%* | Duplicate]
1960 1 ~1.850"* [-2.480"* | 0.150 | 86.23%* [ -7.134*% | 78T | .10.08** | -2.835= | 20.21** | Duplicate
graing 2 8,140 1.560™" | -59807" | 46.55"" | -3.50"" [ 259" -0.60 -4.850" | T18** | Duplicats]
weight (1) 3 3,460 | -4.850%* | .6.458%%| 47.03** | 630" | 6.073** | 5.06%* | 4.155°% ! 367~ | Duplicate]
4 -6,660"* 1 0.020 |-B.960**) 52.08~* | -9.18~* ! 3.650* 232 -3.340+~ &.32* Comp.
Spike 1 0237 | 0410 D057 § 267 [FO4154%| 0119 -0.290 -0.063 8.637 | Duplicate]
weight 2 -0.064 | 0362 [-0.458*% ) 2.13** | 0182 ] 0.827** | 0.756%~ | -8.213** | -1.054*= | Duplicate
4] 3 0043 1-0366°*%| 0.403% | 2.34** | 0.200+* | -0.751* | 0812~ | 0062~ | 1.22*~ | Duplicate
4 -0.650*] -0.110 -0.010 ¢ 2.68** )-6.615*~! -0.575* | -0.780"* | -0.270** ; I.51*" | Duplicate]
Grain 1 0,220 §-2.960%%]-3.020""; 21,07+ | 2 820" 1399 6,280 L1590 | 2.460* Comp.
yield/plant 2 4320~ | 7140 | -0.B40 ¥ 25.004* | §70*~ -0.800 -1.986* | 5.7 4.800** | Duplicate]
(g} 3 -0.980 { 1.310%* |-3.430+~| 2347 | -3.06%~ | 3.588+* | 3.760"" | -1.145** | -4.09" | Duplicaty]
4 -0.760* |-4.540%*[.4.220%"] 2165 |3330** | 1.49%0* -102 1929+ | 6.26"* | Duplicate]
Grain 1 G062 | 0.000% L 0105 3 0,835+ 1 0.062+* | 0.159+* | 0,088 0.011 -0.067 | Duplicate]
yield/plot | 2 -0.0%¢ | 0187 ! 0.077 8950 f.020 20.013 | -0.160* | 0.068** | 0.397 | Duplicais
(kg) 3 0029 | 00354 | 0046 | 09627 | 10400 1 0.095 0.080 | -0.037* | -0.114 | Duplicaty
4 0.005 0.003 0.088* | 0.881** | 0.076** | -0.008 -0.081 0,001 0,072 | Duplicate]

*, ** Significant at 0.05 and 0.01 levels, respectively.
Comp. = Complimentary

The estimates of dominance effects were highly significant for all the
studied traits except for spike weight and grain yield/plant in the first cross,
spike length, grain yield/plant and grain yield/plot in the second cross, days
to heading, plant height, spike length and gran yield/plot in the third cross,

~days to heading, days to maturity and grain y1e1d/plot in the fourth cross,

indicating the importance of dominance gene effects in the inheritance of
these traits.

Highly significant positive additive x additive types of epistasis was
detected for days to heading and plant height in the first cross, days to
maturity in the second cross, days to heading, number of grains/spike, 1000
grains weight and grain yield/plant in the third cross, days to heading and

[ S PRV PRI SR U P SO
UGYD LU 1HALUEILY L2 G0 JJULLLL w1 udd,
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Highly significant negative additive x additive was found for days to
maturity, spike length, number of grains/spike and 1000 grains weight in the
first cross, days to heading, plant height, spike length and number of
grains/spike in the second cross, days to maturity, plant height and spike

- weight -in “the third cross; spike fength, number of grains/spiké and spike

weight in the fourth cross.

Highly significant positive additive x dominance types of epistasis
was found for grain yield/plant only in the first cross, days to heading, days
to maturity, number of grains/spike, grain yield/plant and grain yield/plot in
the second cross, 1000 grains weight and spike weight in the third cross,
days to heading, days to maturity, plant height and grain yield/plant in the
fourth cross. While highly significant negative additive x dominance types of
gene action were found for days to heading, days to maturity, plant height.
number of grains/spike and 1000 grain weights in the first cross, plant height,
spike length, 1000 grains weight and spike weight in the second cross, days
to maturity, spike length and grain yield/plant in the third cross, number of
grains/spike, 1000 grains weight and spike weight in the fourth cross.

Dominance x dominance epistatic types were significant or highly
significant positive for most traits in all crosses except for days to heading
and plant height in the first cross, days to maturity and spike length in the
second cross, days to heading and grain yield/plant in the third cross, as well
as days to heading and days to maturity in the fourth cross.

Among the epistatic components, the dominance x dominance was
greater in magnitudes than additive x additive and additive x dominance in
most studied traits,

Duplicate epistasis was observed, as revealed by differences in signs
of (d) and (dd) in crosses which exhibited significant epistasis, while similar
signs of (d) and (dd)in complementary epistasis. These findings iilustrated
that duplicate epistasis was prevailing for most traits in the first, second and
third crosses, while complementary epistasis was prevailing for days to

—heading; days to maturity, plant height, and 1000 grain weight in the fourth
cross. This indicated that duplicate epistasis was greater and important when
compared with complementary epistasis for most studied traits.

4.Components of variance, heritability and % of genetic advance

Components of variance (czA, oD and o’E), heritability in both
broad and narrow senses and % of genetic advance under selection are
presented in Tabie (3).



Table 5. Estimates of additive (c’A), dominance (c®D), envirenmental (c’E)
variances, heritability and percentage of genctic advance for all studied
characters for the four crosses.

Characters | Crosses oA o’D o'k Heritability Ag %
Broad seasc | Narrow
sense

Days to 1 0.334 0.221 0.206 72.93 43.88 0.73
heading (day) 2 0.332 0.224 0.521 51.62 3082 .61
3 0.66% 0.228 0.603 60.00 44.60 132

4 0.928 0.145 0.588 64.59 §5.86 1.54

Days to 1 0520 | 0555 | 0124 89.53 43.33 0.69
maturity 2 0.445 0.257 0.498 58.53 37.08 0.55
(day) 3 0.752 0.169 0.508 64.41 52.62 0.90

4 6.580 G310 0.810 52.35 34.11 0.62

Plant | 1 Q230 0.046 0324 649.01 57.50 0.71
height 2 0.370 8.119 0.291 62.71 47.44 0.69
{cm) 3 4.910 0.164 0.626 63.16 352 1.55

4 0.504 0.176 0.542 64.39 33.11 0.62

Spike 1 2.310 0.055 6.185 66.58 56.36 6.31
length 2 0.121 0.857 |- 6.122 59.39 40.33 371
{em) 3 £.190 0.089 0.170 62.13 42.22 4.69

4 €.250 0.086 0.184 64.51 48.08 500

No. of grains/ 1 0.317 0.205 0.478 §2.20 31.70 113
spike 2 0.393 9.216 0.431 5539 35.73 1.32

3 0.510 0.147 0.793 43.32 3517 1.66

4 0.500 0.435 0.565 2.30 33.33 1.48

1000 1 #.401 0.467 0.266 76.51 3536 1.37
grains weight 2 0.259 0.171 0.570 43.00 25.50 115
(g) 3 0.£30 0.127 0.482 61.09 50,84 2.8%

4 8.830 0.468 0.552 70.16 44.86 2.38

Spike weight 1 e 0.021 0.018 70.00 35.00 6.31
(@ 2 0.021 8.008 0.016 64.34 46.67 9.57

3 0.023 0.005 0.012 70,08 57.50 10.12

4 0.¢:39 1.019 4.017 77.33 52.00 10.54

Grain 1 0.19%¢ 0.268 0.142 76.32 31.66 240
vicid/plant (g3 2 0.480 0.046 0.434 53.67 48.98 3.99
3 ¢ 0.430 6.511 0.260 78.38 33,83 3.44

4 0.150 0.054 0.196 3L00 37.50 2.26

Grain I V.GU20 | B4 | uLUsd S0.00 29.41 6.37
yield/plot {kg) 2 0.0013 | 0.0003 | 0.0020 44.44 36.00 4.25
3 G.0011 | 0.0020 | 0.000% 79.49 28.21 3.98

4 G.0010 [ 50009 | 6.001 ] 63.33 33.00 4.26

Additive genetic variance (0°A) were greater than that of dominance
variance (o°D) for all the studied traits except that of days to maturity, 1000
grains weight and grain yield/plant in the first cross, grain yield/plant and
grain yield/plot in the third cross, indicating that the selection for these traits
might be more effective in early generations for improving such traits in the
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four studied crosses, however, it would be better if it was delayed to later
generations.

Heritability estimates in broad sense were moderate to relatively high
for all the studied traits in all crosses, ranged from 43% for 1000 grains
weight in the second cross to 89.53% for days to maturity in the first cross,
according to the cross and/or trait itself as shown in Table 5. Similar results
were obtained by El-Shamy (1978), Shehab Ei-Dein (1997), Hagras (1999)
and Abd El-Aty (2002).

Heritability estimates in narrow sense were low to moderate for all
the studied characters in all crosses, ranged from 25% for 1000 grains weight
in the second cross to 57.5% for plant height in the first cross and spike
weight in the third cross, indicating that these characters greatly affected by
non-additive and environmental effects. These results were coincident with
those reported by Kheiralla and Tahany (1992), May and Van Sanford
(1992), Shehab El-Dein (1997), Abd El-Aty (2002) and Salama (2002).

The expected genetic advance as percent of F, mean (AgSo) was
calculated and the results are presented in Table (5).

The predicted genetic advance was low in all studied traits except for
spike length and grain yield/plot in the first cross and spike weight for all
crosses which were moderate. These values depend on narrow sense
heritability values, standard deviation of F, and the character under study.
Similar results were obtained by Abd El-Aty (2002).

Generally, the most biometrical parameters resulted form the third
and fourth cross (Sakha 93 x Sakha 61 and Sids 1 x Sids 7, respectively)
were found to be higher in magnitude in comparison with those from other
crosses. Consequently, it could be concluded that the above-mentioned
crosses would be of interest in breeding programmes for improving traits for
earliness, yield and its components.
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