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GENE EFFECTS FOR SOME AGRONOMIC TRAITS IN
THREE BREAD WHEAT CROSSES
[10]

Hamada', A.A.
ABSTRACT

Six populations (P;, P; ,F},F,, Bejand Be,) of three bread wheat Tritium aestivum
L. crosses of namely Sids8 x Dorghal (crossl} ,Giza 170 x SD8036(cross II) and
Sudan # 8 x tast/ Toria (cross III), were studied for earliness ,plant height, yicld and
yield components. Highly significant positive heterotic effects relative to mid parent
and /or better parent values were obtained for spike length , number of spikes /plant,
number of kernels/ spike, 1000 kemel weight and grain yield/ plant in the three
crosses and grain filling period in the first cross. Significant negative heterotic ef-
fects relative to mid parent and /or better parent were detected for heading date in
the first cross. Also similar effects were detected for maturity date, grain filling pe-
riod and plant height in the second and third crosses. High values of Genetic Coeffi-
cient of Variation (G.C.V.) were detected for spike length in the three crosses and
for number of spikes /plant in the second and third crosses. Moderate G.C. V. values
were obtained for grain yield/plant, number of kernels / spike and 1000- kemel
weight in the three crosses, heading date, maturity date and plant height in the first
cross, and grain filling period in the first and second crosses. The additive genetic
estimates were highly significant for all traits in the three crosses except number of
spikes /plant in the second cross . The estimates of dominance effects were signifi-
cant for all traits except heading date in the first and second crosses, maturity date in
the third cross , spike length in the second and third crosses, number of spikes / plant
and nuinber of kernels/ spike in the second cross . Significant estimates for epistatic
gene effects for one or more of the three types of epistatsis were obtained in the
three crosses for all the studied traits. High to moderate values of heritability (broad
and narrow sense) and the predicted genetic gain for most traits were detected.
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in wheat arc highly influenced by cnvi-
ronmental conditions .To overcome this
problem variation is parlitioned the to
heritable and non heritable eomponents is
made with the help of suitable genclic
parameters such as genelic coefficients of
varialion, heritability estimates and gene
action,

Assessment and quantifying the type
of gene action 1n wheal were detected by
many invesligators .Viosaad et al (1990)
and El-Seidy and Hamada (1997) found
that additive genetic variance was the
prevalent type controlling days to heading
plant height and spike length . Moreover,
Al-Kaddoussi  (1996) and Moustafa
(2002), reported that dominance compo-
nent played an importiant role in genetic
control for number of spikes/ plant, num-
ber of kernels/spike, 100-kemel weight
and grain yicld/plant. On the other hand
El-Hosary e af (2000) and Morad
(2001} found that grain yield and its
components 1n whcat genotypes were
controlled by both additive and nen-
additive gene effects. In addition,
Przulj and Mladenov (1999 a) indicatcd
that heritability estimates ranged from
0.35 to (.73 for grain filling Meanwhile,
Morad (2001) and Ashoush et af (2001)
reporied that heritability estinates for
plant height, heading date and yield com-
ponents wcre medium to high (more than
50 %%),

The present work was cammied out to
study genetic vanance, gene action, heri-
tability, and predicted genetic gain for
yield and vield components in wheat
using the three crosses Sids 8 x Dorghal.
Giza 170 x SD8036 and Sudan § x Tast
fToria "The ullimate goal of this study is
to elucidate the breeding value of crosses
that could bc utilized in a breeding
program to improve wheat yield .

MATERIAL AND METHODS

The ficld experiments were carried
out at El-Gemmeiza Agncultural Re-
search Slation duning three successive
Seasons (1999/2000,2000/2001  and
2001/2002). Six bread wheat Triticim
aestivum L. cultivars and lines were cho-
sen for tus investigalion on the basis
origin diversity (Table 1),

In the 1999/2000 season. the parent
genotypes were sown at three planting
dates to secure enough hybrid seeds of
three crosses made among the parents to
produce F; hybrid designated as follows'

I -cross1:8ids8  x Dorghal
[T -cross 2 ; Giza 170 x SD8036
HI- cross 3 : Sudan# 8 x Tast/Toria

In the 2000/2001 season, crosses were
made between the F, hybrid of each cross
and its two respective parenis to produce
the Bc, and Bc; populations. Some of F,
hybrid plants were selfed to produce the
F, grains and some parental spikes were
also selfcd to maintain the parental punty.

In thc 2001/2002 season, the six
populations including the two parents, the
F, hybrids, F, populations, and both
back-crosses of each cross. were sown in
a randomized complete block design with
three replicates. Each replicate consisted
of four rows from each of the parents, F,
hybrid and back-crosses and six rows
from the F; populations Rows were 4 m
long and 30 cm apart and 10 cm between
plants within the row. Recommended
field practices for wheat production were
adopted allover the growing season.

Data were recorded on individual
guarded plants for the following char-
acters

I- Heading date; number of days from
planting to the ume of the emergence
of the first spike.
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Table 1. Pedigree and origin for the parental wheat genotypes

Entry Culivir or cross and pedigrec Origin
I Sids8=Maya's"Mon'sV//CMH74A.592/3/Sakha Egvpt
87SD 10002 -8SDr-1SD-1SD-0OSD
2 Dorghal=CM73861-03AP-300AP-5AP-3AP-300L-OAP Syria
3 Giza 170 = Kauz/Altar 84//Aso Egypt
4 SD8G36 Moracco
5 Sudan#38 Sudan
6  Tast/Toria Swm 754397-02P-3H-1H-OP Mexico

2- Matwrity date; number of days from
planting to the beginning of change
in green color of the main stem
to yellow color (Physiological ma-
Yurity).

3- Grair filling pertod . number of days
from anthesis to maturity.

4- Plant height {cm) measured from soil
surface to the top of the spike on the
tallest culm (without awn).

5- Spike length (cmy).

6- Number of fertile spikes per pilant.

7- Number of kemels/ spike; average
number of kemels from 10 main
spikes.

§- 1000- Keme! weight in grams.

9- Grain yicld per plant in grams.

Statistical and genetic analysis

To determing the presence or absence
of non-allalic interaction, scaling test as
outlined by Mather (1949} was used. The
quantities A,B,C. and D and their vari-
ances have been calculated to test the
adequancy of the additive - dominance
model in each case where :

A=2Bct - P1-F1
B=2Bc2 - P2 - F1

C=4F2 - 2F1 - P1 - P2
D:fﬁ—ﬁ—ﬂ?,and

V(A) =4V (Bcl ) +V (P1)+V (F1)
V(B) =4V (Bc2 )+V (P2 )+V (F1)
V(C) =16 V (F2 )+ 4V (F1)+V (P1
V(P2

VD) =4V (F2 )+V (Bcl J+V (Be2

The standard error of A.B,C and D is
obtained by taking the square rool of re-
spective variances . T—test values are cal-
culated upon dividing the effects of
A B.C and D by their respective standard
CITOTS.

Type of gene effects were estimated
according to Gamble (1962) as follows:

The standard emor of a, d, aa. ad and
dd is obtained by taking the square root
of respective variances, T— test values are
calculated upon dividing the effects of a,
d, aa. ad and dd by their respectine stan-
dard error.
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a=DBcl - Bc2

d¢=F1-4F2~—(P1)-—(P2)+2(Bcl)
2 2
+ 2(Bc2)
an=2{Bcl)+2(Bc2)-4F2
nd = Bel ~— P1-Be2 +— P2
2 2

dd =P1+P2~2F1+4F2 - 4(Bcl) - 4(Bc2),

and Vm =V F2

Va=V(Bcl)+ V (Be2)

— —e l D l —
Vd:VF1+16VF2+:V(P1)+ -V {P2)
: 4
+4V(Bcl)+4 V{Bc2)

Vaa=4V{(Bel)+4 ¥V (B2)+16 V (F2)

1 — —
Vad=V (Bcl)+:V(Pl)+ V(BeZ)+
1T —
~V(P2)
4

Vdd=V(;)+VE)+4V(E)+16V(E)

+16V (Bel)+16 V (Bc2)

The amount of heterosis was ex-
pressed as the percentage deviation of F;
mean performance from mid and better
parent  values. Inbreediug depression was
calcuiated as the diffcrcnce between the
F; uand F» means expressed as a percent-
age of the Fy mean. The T-test was used
1o delermine the significance of thesc
deviaizons where the standard error \5.E}
was calculated as follows ;

S.E for mid parent heterosis

[ PR e St 1)
(F1-MP)=(VF1l+-V P1+;V P2)
3
S.E for better parent hetcrosis

(F1-BP)=(V Fi+V BP)"?
and S.E for inbreeding deperession

(FI-F2)=(V F1+V F2)'?

The studied parameters were herita-
bility in broad and narrow sense accord-
ing Mather (1949). predicted genetic
gain from seleclion (A g) Johanson et al
{1955) and genetic coefficient of varia-
tion (G.C.V %) Burton (1952).

RESULTS AND DISCUSSION

Significant genetic variance was
detected for all studied traits in the three
crosses.  lherefore  other genetical
parameters were estimated (Table, 2).
Also, differences between the two parents
in each cross were significant for all
studied traits. The existence of significant
genetic vanability 1in spite of 1he signifi-
cant differences between the parents, ob-
tained herein in most traits, may suggest
that the genes of like effects were not
completely associated in the parents, i.e.,
these genes are dispersed (Mather and
Jinks 1971).

Heterosis

Highly significant positive heterotic
effects relative to mid parent and /or
better parent values were obtfained for
spike length, nunber of spikes/plant,
number of kemels/spike. 1000 kernel
weight and grain vield /plant in the three
crosscs. for grain filling period in the first
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Table 2. Means and variances of six populations for nine traits in three wheat crosses

r Cross 1

| Trat Statistics — == — - f—
Pl P2 Fl Bcl Be2 F2

No. of plants N 300 300 300 400 400 300

X 8345 98 8123 8125 9123 8385
Heading date

\ s 246 271 451 1024 864 1564
1 _
‘ X 140.25 147.30 14865 13890 14235 135.34
| Maturity date
\ s 235 310 654 1894 1987 2234
i —
X 3681 4951 6742 37 56 5112 5149
Grain filling |
s’ 287 289 634 1325 1289 2023 |
X 98.25 11595 10563 9034 10567 10154
Plant height
g 893 1023 1894 34.58 3024 1156
X 1478 1130 1546 13.78 11.51 16 35
Spike length
§* 198 213 189 3.56 312 123
No. of X 1.58 8.46 10.24 6.54 1024 1235 |
| spikes/plant 8 879 1023 1236 2367 2564 37.89
No, of ker- X 8796 5648 10223 8695 5487 10356
nels/spike §* 1024 89 1235 2536 2354 2965

1000-kemel X 47.36 4327 4896 468 4412 4568

weight 8 562 456 837 1436 13.5¢ 2033
Grain X 1996 1723 2363 18635 1785  28.6Y
yield/plant § 10.87 1123 1436 2687 2849 3789

Cross [: Sids 8 x Dorghal
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136 Hamada
Table 2. Cont.
_ Cross I
Trait Statistics — _ —_ . — —
Pl P2 F1 Bel Be? F2
No. of plants N 200 200 200 350 350 430
X 95.32  121.34 10564 9025 107.58  98.65
Heading date
§? 3.25 2.91 456 25.68 3025 3736
X 14436 15278 14357 14265 14635 14023
Maturity date
§? 1.57 2.34 4.53 18.95 2036 2789
X 4904 3124 3806 52.40 3877 41.38
Grain filling
s? 2.56 L.87 3.25 20.41 17.84 2536
X 11836 11056 109.65 10856 10234 10324
Plant height ,
5§ 8.96 7.45 12.35 38.65 33.47 5565
X 1132 1234 1424 1098 1195 1212
Spike length
g 1.45 0.98 2.34 10.24 8.56 13.54
No. of X 942 1156 1423 1089 1056  11.89
spikes/plant §? 2.35 1.53 3.24 13.54 1234 1765
No. of ker- X 5869 5123 6135 54.68 5236 5536
nels/spike 5 561 789 1023 2564 2784 3560
1000-kernel X 4458  39.54 46312 40.24 4128  40.18
weight g* 1.32 1.24 3.14 24.35 1758 16.42
Grain X 26.84 2135 3245 23.54 2136 27.8%
yteld/plant 52 563 784 1124 2564 2234 3124

Cross [I: Giza 170 x 8D 8036
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Table 2. Cont.
Cross III
Trait Statistics ~  _— . _ o N _
Pl P2 Fl Bcl Be2 F2
No. of plants N 230 250 230 350 350 100)
X 9931 9124 6235 93.54 90,12 90.21
Heading date
s’ 124 1.62 2.4 16.45 1854 2136
X 15936 14424 14356 14896 14024 14212
Maturity date
§? 3.54 2.54 3.98 2894 2816 3645
X 60.05 53 51.21 55.42 50.12 5211
Grain filling
s? 231 1.78 2.67 1321 12.34 17.61
X 12632 10345 10123 12036 10124 11023
Plant height
§? 7.25 8.10 11.25 35.64 38.91 45.63
X 11.19  11.63 12.40 11.46 10.52 11.27
Spike length
§? .11 1.63 2.14 9.86 1017 1582
No. of X 8.74 15.23 19.23 12.23 7.23 13.24
spikes/plant §? 158 1.62 271 13.64 1560 1781
No. of ker- X 5835 7123 7423 64.53 5824 6543
nels/spike s 6.84 5.34 10.23 25.31 2765 3965
1000-kernel X 4921 4521 5123 47.54 4012 4236
weight s§? 2.32 1.54 3.47 25.64 2213 2816
GCrain X 2634 3654 3943 30,25 3235 3465
yield/plant s? 8.45 10.23 [5.36 44.63 4125 5632

Cross {II; Sudan 8 x Tast /Tona
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cross. Significant negative heterotic ef-
fects relative to mid parent and /or better
parcnt were detected for heading date in
the first cross; for maturity date, grain
filling period and plant height in the
second and third crosses. Also significant
ncgative heterotic  effects relative to mid
parent value were obtlained for plant
height in he first cross Table (4).

Earliness, if found in wheat is fa-
vourable for escaping destructive injuries
caused by stress conditions .Both second
and third crosses ,as previously men-
tioned ,expressed significant negative
heterosis for maturity date. Hence, it
could be concluded that both populations
are valuable in breeding for earliness.
Similar results were reported by Abd El-
Aty (2000), Ashoush ef al (2001) and
Awaad (2001). Highly significant nega-
tive heterosis for plant height was found
in both second and third crosses This
result is important to obtain short plants.
This result is in agreement with that ob-
tained by El-Seidy and Hamada (2000)
and Hamada and Tawfelis (2001). Sig-
nificant positive heterotic ¢ffects were
obtained for yield and yield components,
in the three crosses. This result indicated
the large diversity of parents genetic con-
stitution .Similar results were reported by
El-Seidy and Hamada (1997), Darwish
{1998). El-Hosary et al (2000) and Ei-
Morshidy et al (2001)

Inbreeding depression

Significant positive values  were
obtained for inbreeding depression of
maturity date and 1000 kernel weight in
the three crosses. Significant positive
results showed for heading date, spike
length, number of spikes/plant, number of
kemels/spike and grain yield/plant in the

second and third crosses. Also significant
positive values were detected for grain
filling period in the first cross and plant
height in the first and second crosses (Ta-
ble, 4). On the other hand, significant
negative values were obtained for other
traits. Significant effects for both hetero-
sis and inbreeding depression were asso-
ciated for all cases except maturity date in
the first cross (Table, 4). This was logi-
cal, since the expression of heterosis in F;
will be followed by considerable reduc-
tion in F, performance. The obtained re-
sults for most cases were in harmony with
that expectation which was also reached
by El-Seidy and Hamada (1997),
Khalifa et al (1997) and Kheiralla et af
(2001),

Insignificant heterosis and significant
inbreeding depression values were ob-
tained for maturity date in the first cross
(Table, 3).Van der Veen (1939) pointed
out that the presence of linkage causes
some bias in estimates of parameters that
are derived from the F, and backcross
generations. Also, Marani (1968) re-
ported that the reduction in the values of
non additive genetic components is
caused by means of inbreeding depres-
sion. ‘

Genetic coefficient of variability

Table (4)shows high genetic coeffi-
cient of variation for spike length in the
three crosses; for number of spikes /plant
in the second and third crosses. However
moderate values were obtained for grain
yield /plant, number of kernels /spike and
1000 kernel weight in the three crosses.
Also moderate values were obtained for
heading date, maturity date and plant
height in the firsi cross, for grain filling
period in the first and second crosses. The
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Table 3. Estimates of scaling test, types of gene action using generation means of the

three crosses for nine traits of wheat

Scaling test
Trait Cross £
A B C 3]
1 -2, 18** 3.23%* -8.5]1*+* -13 75%=*
Heading date II =20 46¥F -12.02%* -33.54%* -19.36%*
11 -4 S8 ** -3 35%* =14 41%%* 10 13%*
I -11.10%* -1 46%* -43 T0%* -17.08*#
Matunty date II -2 63E#E -3 65%* -23.36%* -16.68%*
i -5.00%* -7 32%* -21.44%* -18.96%*
1 -8.93%* -14.69%* -35.20%* -3 3
Grain filling I1 17.70%* §.24%* Q.92%* 2.88%*
[ -0.42N5% 2397 -7.03%% -§.83%*
I =22 BO** -10.24%* =19 30%* -1F 12
Plant height I -10.89*%* -135.53%+ -35.26%* ~22 A4E*
I 13.17** -2.20% 8.69%* -9 3]%*
I -2.69%* 3.74%% 8.40%* 6.62%+
Spike length 1 -3 .60*#* -2 68%% -3.66%F 0.358
i -0.58%5 -2.99%* S2.45%* -0.19
I -1.74%% 1.78%* 15 8g*# 11.66%+*
Number of
. iI -1.87%* -4 .67¥* -1.88* 2.80%*
spikes/plant
III -3 51%* S20.0%* -0 47%* 2.5]1%%*
1 -16.29*+ -48 97%* 63 34%% 62.68**
Number of
) 11 -10.68*%* -7.86%% -11. 18%* 0.80
kemels/spike
Iz -3 52%% -28 .98k -16 32%* 1.28
I ~2.G2% -3.99%* -6.03%* 033
1000-kernel
11 -8.34%* -5.30%* -15.80** -3.64%*
weight
I -5.36%* -16.20%* <27.44%* -9.70%*
) I -§.29** -7.16%* 26.31%* 20.19%*
Grain NS
. IT -12.21%* ~11.08** -1.85 T.43F*
yield/plant <
111 -1.29%* -15 49%* -3.38%* 6.22%%*
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Table 3. Cont.

Hamada

Trait

Cross

Six parameters (Gamble's procedure)

a d aa ad dd
I §3.85%* -GOgw 0.065 Q.56%* -2.705%*  _10.61%*
Heading date 1 98 68** -17.33** -1.73 1.06 -4 22** LIE AL
11E 90.21** 342%* 3,55%* 6.48%* -0.615 1.45
I 1335.34** =3.45%* 2591 21.14%* 0.18 1.42
Maturity date Hi 140.23%* -3.70%* 12.08** 17.08%= 0.31 -10.8**
IIf 142.32** 8.72%* 0.88 9.12%* 1 16%* 320
[ 31.49%F 6.33%* 25.84%* 11.58* 2.88** 12.04**
Grain lilling 11 41.38** 13.63%* 13.94** 16.02** 4 T3** -41.96%*
11! S2.11** 53** -2.675%* 2.64%* 1.775%* 1.75
I 101 54** -15.13* -153.21** -13 . 74%* -0.28%* 46.78%*
Plant height 11 103.25%* 6.22%* 4,03* 4.84%* 2.32%* 17.58%*
11 110.23** 1G.12** -11.375%* 2.28 7.685%¢ 13254+
I 16.35%* 2.27% -12.40%* -14.82* 0,53+ 21.24%*
Spike length II 12.12** 097+ -0.21 -2.02%* -0.46 8.0%*
I 11.27** 0.94** -0.085 -1.12 1.205%* 4.69%*
I 12.35%* S3.70%* L12.12%* -13.84%* -1.76%* 15.80**
Number of
I 11.89%* 0.33 -0.92 -4 66%* 1.40%* 11.20%*
spikes'plant . .
I 13.24%* 5.00%* -6.795%* -14.04** 8.245%* 37.55%*
I 103.56%* 32.08%* -100.59** -130.6%* 16.34%* 195.86**
Number of
) Il 33.36%* 2.32%* £.97 -7.36** -1.41** 25.9%*
kernels/spike
11t 65 43*%* 6.29%* -6,74** -16.18%* 12.73** 48.68**
1 45.68%* 2.68%* 2.66** -0.88 0.535 7.79**
1000-kernel
I 40.24** L.10** 6.22** 1.96 -1.42%* 11.88**
weight
8 Il 42 36%* 7 42%* 9.90** 5.88%* 3.42%* 15.68**
1 28.60%* 0.80* -34.725%* A41.76** -0.565 57.21%*
Grain
11 27.81* 2.18* -13.085**% 21 .44** -0.565 44 73**
yield/'plant
314 34.65%* 2.10%* -5.49%* -13.4%% 7.10%* 30.18**

Cross I: Sids 8 x Dorghal, cross [I: Giza 170 x SD8036  Cross IIf Sudan 8 x Tast / Foria
*# %% Verify the significant at 0.05 and 0.01 leve!s of probability, respectively
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Table 4. Estimates of heterosis, inbreeding depression (ID%), heritability in broad (B.S) and narrow sense (N.S} and
genetic advance (A g) for nine traits in the three wheat crosses

. Heterosis % o Heritability% o
Trait Crosses T 5 D% Broad  Namow 8% Ag GCV%
1 -10.465+* -2.66%* -3.225%* 79.369 79.283 7.703 6.459 22.527
Heading date 1I -2.573++ 10,826+ 6.616++ 90.435 50.294 6.332 6419 5.892
111 3.070%* 1.216 2317+ 91.775 36.189 3.819 3.445 4908
I 3.315 5.989 8.953%+ 82.109 26.275 1.890 2.55% 19.17i
Maturity date IL -3.365%+ -0.547++ 2.326%* 80.876 59.053 4.58] 6.424 3.570
11 -5.428%* -0.47]1** 0.863+* 90,800 43.347 3.787 5391 4.042
i 26.824%¢ 18.676+ 23.628%% 80.062 70.785 12.737 6.558 19.893
Grain filling 1 -5.181%* -22.38%¢ -9.248%+ 89.905 49.171 12,268 5.101 11.483
11F 9,402+ -14.72) 4 -1.757%* 87.204 54911 9.109 4.746 7.520
1 -1.372%+ 7.511 3.872%+ 71.484 54.533 7.385 7.498 12.665
Plant height I -4.202** <0.823%+ 5.845%+ 82.773 70.404 10.479 10.819 6.573
Ii1 -11.885* 2. 145« -8 8O0+ 80.568 36.620 4622 5.095 5.501
[ 18.558%+ 4.601+* S5.750%* 52.718 42.080 10.904 i 782 35.303
Spike length I 20.371%+ 15.397%+ 14.887%* 88.257 61.152 38.245 4.635 28.522
i1 9.106%* 6,620 9. 113** 90.328 80.9]15 60.656 6.836 34.586
I §7.055%% 21.040%* -20.605%* 72.393 69 860 71.728 8.858 13.822
Nlﬂl’lbei' Of il *x % *x
spikes/plant 35.653 23.096 16.444 s§.5§3 ;3.371 38.847 4618 32.872
11T 60.450%+ 26.263%* 31.149%* 38.93% 35,822 23.521 3.114 30.060
1 41.553%+ 16.223%+ -1.300%¢ G4.530 34.738 3762 3896 14.752
k?r‘:nlc?lts)/esrp?lfc I 11.626%* 4532%% 9.763%+ 77980 49.775 11.051 6117 9.505
. 1T 14.570** 4.2]]1*# 11.855%+ 81.160 66.431 13.169 8.617 8.669
1000-kernel I 7.805%+ 2.943%+ 6.699+%* 69.302 61.984 12.612 5.761 18.449
weight I 10.128%+ 3.903 %+ 13.126%* 92.197 60.369 15.250 6.136 11.774
1| 8.515%* 4.104%+ 17.314%* 91.323 30.362 7.835 3319 11.971
I 37.832%+ 28.406%* -11.939++ 67.748 53.892 23.819 6.833 13.371
Grain yicld/plant I 34.675%* 20.901%* 14.208* 73.634 46.414 19.216 5344 17.246
[E 25.079 T.O0A+ i2.167 T9.KS 47514 21,199 FREN 19354

*und ** Significunt at 0.05 und 0.01 level of probability, respectively.
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other cases had low values of G.C.V.
alone, however, it is imposable to esti-
mate the magnitude of heritable variation.
The heritable portion of the variation
could be found out with the help of heri-
tability estimates and genetic gain under
selection  (Al-Kaddoussi (1996), El-
Seidy and Hamada (1997) and Awaad
(2001).

Heritability estimates

Heritability in broad sence for the
studied traits were estimated and the ob-
tained values are presented in Table (4).
High heritability values were detected for
all studied traits in the three crosses.
Similar results had been reported by El-
Seidy and Hamada (1997) for plant
height, heading date, spike length,
Khalifa et al (1997) for plant height,
spike length; heading and maturity dates;
Przulj and Miadenov (1999 a) for grain
filling period and Morad (2001) for
number of spikes/plant, 1000-kernel
weight and grain yield /plant .

Heritability in narrow sense was es-
timated using F, and backcrosses data,
and the obtained results are presented in
Table (4). Moderate values were esti-
mated for grain yield /plant in the three
crosses, heading date, plant height
Jqumber  of spikes /plant and 1000 kernel
weight in the third cross, maturity date in
the first and third crosses, for grain filling
periad in the second cross ,spike length in
the first cross and number of kernels
/spike in the first and second crosses.

Heritability values in parrow scnse
were high in magnitude and nearly equat
its corresponding value in broad sense for
heading date, grain filling period, number
of spikes /plant, 1000-kemel weight and
grain yield /plant in the first cross and
plant height ,spike length and 1000 kernel

Using the genetic coefficient of variation
weight in the second cross. This revealed
that the genetic variance was mostly at-
tributed to the additive effects of genes
for those tmits . Thesc findings are in line
with those previously found by means of
gene action estimates of additive genetic
portion which was mostly predominant.
Similar resulis were obtained by Al-
Kaddoussi (1996), El-Hosary et af
(2000), Awaad (2001), Ashoush et al
(2001) and Moustafa (2602)

Expected genetic gain

The values for expected genetic ad-
vance (Ag) reported in Table (4) show
the possible zain from selection as per-
cent increase in the F, families over their
selected F; plants.

Genetic  gain was rather higher for
spike length in the three crosses, number
of spikes /plant in the second and third
crosses, for heading date in the first cross.
Moderate gain was estimated for grain
vield /plant and 1000 kernel weight in the
three crosses; grain filling period in the
first and second crosses, for maturity
date, number of spikes/plant and number
of kemels /spike in the first cross. Rela-
tively low gain was estimated for other
cases (Table, 4). Similar results were ob-
tained by Mosaad ef al (1990),Khalifa et
al (1997) and Przulj and Mladenov
(1999 b) Johanson et af (1955) reported
that heritability estimates along with the
genetic gain upon selection are more
valuable than the formar alone in pre-
dicting the effect of selection .On the
other hand, Dixit ef e/ (1970) reported
that high genetic coefficient of variation
(G.C.V) and high heritability were not
always associated with high genetic ad-
vance for the trait. But to make effective
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selection, high heritability should be as-
sociated with high genetic advance.

Quantitative characters having high
heritability values may be of great im-
portance for selection on the basis of
phenotypic  performance, in most traits
under test.

Gene action

Nature of gene action was also studied
according to relationships illustrated by
Gamble (1962) All traits under study
were significant for scaling tests A, B, C
and D inthe three crosses except scaling
test A for grain filling period and spike
length in the third cross scaling test C for
grain yield/plant in the second cross and
scaling test D for spike length and num-
ber of kernels /spike in second and third
crosses and 1000- kemel weight in the
fizst cross. These results assured the
contribution of epistatic gene effect in the
performance of these traits. The estimates
of the various types of gene cffects con-
tributing to the genetic variability are
presented in Table (3) .In all studied
traits, the mean effects parameters (m)
which reflect the contribution due to the
overall mean plus the locus effects and
interactions of the fixed loci, was highly
significant, with the exception of number
of spikes/plant in the second cross, the
additive genetic estimates were highly
significant. These results indicate the
potentiality of improving the performance
of these traits by using pedigree selection
program. Similar results were obtained by
Mosaad ef al (1990), Khalifa et af
(1997) El-Seidy and Hamada (1997),
Przulj and Mladenov (1999 a)

Also, the major contribution by
dominance gene effects to variation in
these crosses for most traits is indicated
by the relative magnitude of the parame-

ter dominance (d) to the parameter (m)
JIn addition, the estimates of dominance
clfects were significant except for head-
ing date in the first and second crosses,
maturity date in the third cross, spike
length in the second and third crosscs,
and number of spikes /plant and number
of kemnels /spike in the second cross, in-
dicating the importance of dominance
gene cffects in the inheritance of all traits
Significant additive (a) and domi-
nance{d) components indicated that both
additive an¢ dominance eftects were im-
portant for these traits .Similar conclusion
was obtained by Mosaad er al (1990),
Khalifa e al (1997) El-Seidy and
Hamada (1997), Przulj and Mladenov
(1992 b)

Significant estimates for epistatic
gene effects for one ¢r more of the three
epistasis types were exhibited in the three
crosses for all studied traits, except addi-
tive x additive in the second cross  addi-
tive x dominance and dominance x
dominance in the third cross for heading
date; additive x dominance and domi-
nance x dominance in the first cross; ad-
ditive x dominance and dominance x
dominance in the second and third
crosses, respectively for maturity date;
dominance x dominance in the third cross
for grain filling period , additive x addi-
tive in the third cross for plant height:
additive x dominance and additive x ad-
ditive gene effects in the second and
third crosses, respectively for spike
length; additive x additive in the first and
second cross and additive x dominance in
the first cross for 1000 kernel weight;
and additive x dominance in the first and
second cross for grain vield /plant. Gen-
erally, the absolute magnitudes of the
epistatic effects were larger than the ad-
ditive or dominance gene effects in most
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cases. Therefore, it could be concluded
that cpistatic effect was important asa
major contributor in the performance of
these cases. These results agree with the
idea that the inheritance of a quantitative
characters is generally more complex
than single qualitative characters . Similar
results were obtained by Ronga ef al
(1995); Przulj and Mladenov (1999 a);
Awaad (2001); El-Morshidy e af

(2001), Kheiral e al (2001) and
Moustafa (2002).
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