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ABSTRACT

INTRODUCTION

Wheat (Triticum aestivum, L) is the
most important crop all over the world and in
Egypt. National wheat production is insuffi-
cient to meet the local consumption according
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.

Wheat breeders are always looking
for means and sources of genetic improve-
ment for gain yield, its components and other
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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 the genetics and gene
effect of breeding materials could ensure long-
term selection and better genetlc 1mprove-
ments. The maximum progress in improving
any character would be expected in a selection
program when the additive gene action was
the main component of the genetic variance,
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whereas, the presence of non-additive gene
action might suggest the use of hybridization
program for achieving this goal, many genetic
models were reported by Mather (1949)
Gamble (1962) and Mather and Jinkes (1971).

The present investigation was
planned to study the behavior of gene action
and some genetic parameters i.e. heterosis,
heritability and genetic advance in the three
wheat crosses using the six populations of
each cross.

MATERIALS AND METHODS

The present study was carried at
Etay-Baraud Agriculture Research Station
during three winter successive growing
seasons i.e. 2002/2003, 2003/2004 and 2004/
2005.

~ Cultivar or
lines

The six wheat genotypes i.e. sids 1,
sids 6 and Sakha 93 (Locale varicties) and
introduced lines and or varieties Yacora
RCB143 RCB122 were used to generate the
experimental material for this study.

igin of wheat geno ypes.

Sids 1

HD2172/Pavon “S” // 158-57 Maya 74 “S” Sd
46-45d-28d-18d-0Sd

Sids 6

Maya “S” / Mon “S” / CMH74-A592131 Sakha
8" 25D 10002-4Sd-3Sd-1Sd-0Sd

Sakha 93

Sakha 92/TR810328 S8871-1S-2S-1S-0S

Yacora

1123584-26Y-2M-1Y-OM-89Y-OMEX

RCN 143 | Sx/ cardinal

RCB 122

The experimental population used in
this study were derived form three crosses
among parental material. The original crosses,
namely sids 1X Yacora (I), RCB 143 X Sakha
93 () and RCB 122X sids 6 (IlI) were
developed in 2002/2003 growing season. In
2003/2004 season, F1 plants were selfed and
back crossed to each parent. In 2004/2005
season, three experiments arranged in rando-
mized complete block design with three repli-
cations were carried out. Each experiments
included the six populations. Normal recom-
mended agricultural practices were followed.
Data were recorded for all guarded plants for
the yield, yield components.

The genetic variance within F; popu-
lation was firstly evaluated. If that variance is
significant, various genetical parameters were
than derived.

Star “S” SWM 7215—2Y-2Y-0Y-2Y-0Y-41m 0

Heterosis (H%) was expressed as
percent increase of the F, performance above
the mid-parent value. Inbreeding depression
(ID%) was estimated as the average part
decrease of F, from the average of F;-devia-
tion (E;) and backcross deviation (E;) were
estimated as suggested by Mather and Jinks
(1971).

In addition the six-parameters model
proposed by Gamble (1962) was followed.
Both broad and narrow sense heritability (h’b
and h’n) respectively were calculated accor-
ding Mether's procedure (1949). The expected
genetic advance (AG) and genetic coefficient
of variation (G.C.V%) were calculated accor-
ding to Johanson ef al. (1955). Also, potance
ratio (p) was calculated according to smith
(1962).
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RESULTS AND DISCUSSION

The present investigation was carried
out to estimate; heterosis, inbreeding depre-
ssion, potence ratio, epistatic deviation, gene
action, genetic coefficient of variation, herita-
bility and genetic advance under selection for
maturity date, plant height, number of spikes/
plant, number of kemels/spike, 1000-kernel
weight, biological yield/plant, grain yield/
plant, straw yield/plant and harvest index.

The six population Py, P, F;, F,, BC,
and BC; of each the three cross, i.e. sids 1X
Yacora (I) RCB143X Sakha 93 (II) and
RCB122X sids 6 (IIT). The six populations of
each particular cross were evaluated in a
separate experiment. Means ( X ), variance
(S?) and mean variance (S*X) of all traits in
the three crosses for parents, F, F,, BC, and
BC, presented in (Table 2). The differences
between the two parents were significant in
each of the threc crosses for all the studied
characters. Significant genetic variance was
detected for all traits in the three crosses and
therefore, other genetic parameters were
estimated.

Significant positive heterotic effects
were obtained for plant height, number of
spikes/plant, number of kernels/spike, 1000-
kernel weight, biological yield/plant, grain
yield/plant and harvest index in the three
cross, straw yield in the first and third cross
and maturity date in the second cross.

However, significant negative hetero-
tic effects were found for maturity date in the
first and third cross, and straw yield/plant in
the third cross (Table 3). Earliness, if found in
wheat is favorable for escaping destructive
injuries caused by stress conditions. The first
and third cross as previously mentioned
expressed significant negative heterosis for
maturity date. Hence, it could be concluded
that both populations are valuable in breeding
for earliness, as maturing date is a good
indicator of earliness. Similar results were
obtained by Hassan and Abd El-Monieum
(1991), Bayoumi (2004). Significant positive
heterotic effects for plant height were obtained
by Ketata et al. (1976) Shamarka (1980),

Mahdy (1988), Kaddoussi and Hassan (1991),
Afiah et al. (2000), El-Hosary et al. (2000)
and Darwish and Ashoush (2003). On the
contrary, significant negative heterotic effects
for plant height were reported by Bayoumi
(2004). In significant heterotic effects for plant
height were reached by El-Rassas and Mitkes
(1985) and A M. Moussa (2005). Significant
positive heterotic effect for number of
spikes/plant were reported by Hendawy
(1990), Hendawy (1994-b), Hewezi (1996)
and Bayoumi (2004). Significant positive
heterotic effects for number of kernels/spike
reached by Add El-Monieum (1991),
Hendawy (1994-b), El-Hosary et al. (2000).

Hence, heterotic increase in grain
yield/plant if found in one or more of the three
components (number of spikes/plant, number
of kernel, spike and 1000-kernel weight) may
lead to favorable yield increase in hybrids. It is
note worth that heterotic effect fro grain yield
was larger in magnitude than that for any one
of its components which is logically expected.
The results indicated that the number of
spikes/plant was the major contributing factor
to heterosis in the first and third cross
followed by number of kernels/spike and their
1000-kernel weight. However in the second
cross the 1000-kernel weight followed by
number of spike/plant and then number of
kemels/spike were nearly similar contributing
to heterosis of grain yield.

Inbreeding depression

Significant negative inbreeding dep-
ression values were found for maturity date in
the first and third cross. Insignificant inbree-
ding depression values were shown for biolo-
gical yield, plant and straw yield/plant in the
third cross-significant positive inbreeding dep-
ression values were obtained in the other
cases. Except for biological and straw yields/
plant in the third cross, significant heterosis
and inbreeding depression associated in all
traits (Table 3). This is logical since the expre-
ssion of heterosis in F, will be followed by
considerable reduction in F, performance.
Similar results were in harmony with what
have been previously observed by Hendawy
(2003), Darwish and Ashoush (2003). Signifi-
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cant heterosis and insignificant inbreeding
depression were obtained for biological and
straw yields/plant in the third cross. El-Hosary
(1983) in field bean, reported that a major
portion of the genetic effect was of additive
nature. In addition, conflicting estimated of
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heterosis and inbreeding depression reported
here in may be due to the presence of linkage
disequilibria between genes in the parental
stock van der veen (1959), Chowdry et al,
(2001) and Esmail and Katiab (2002).

Table (2): Means (f ), variance (S) and mean variance (S X ) of six populations for
three wheat crosses I (Sids 1 x Ycora), I (RCB 143 x Sakha 93) and IIIl (RCB

i 122 x Si the all studid trts. 7

e ——
| Character | Cross Statistical P, P, F; F, BC, BC; i
: parameter
X 14829 | 13492 | 14063 | 14253 | 14542 | 138.06 |
| I s’ 5.11 721 5901 | 2123 | 1586 | 12.63 |
g X | 0102 | 0144 | 0118 | 0085 | 0.106 | 0.084
pd X 153.71 | 14433 | 150.15 | 146.11 | 149.18 | 145.65
B 1 s 71.57 9.82 592 | 368 | 2362 | 27.11
g X | 0151 | 019 [ 0.118 | 0147 | 0.157 | 0.8l
= X 15743 | 14165 | 14796 | 15023 | 152.61 | 146.25
m| s 8.28 5.83 733 | 5056 | 3184 | 3467
X | 0166 | 0117 | 0147 | 0202 | 0212 | 0231
X 12384 | 8653 | 11431 | 11142 | 12044 | 100.96
I s’ 18.19 | 1638 | 1436 | 5379 | 4578 | 39.28
] SX | 0364 | 0328 | 0287 | 0215 | 0305 | 0262 |
3 X 14051 | 97.84 | 12831 | 12541 | 137.11 | 112.27 |
= | s’ 1143 [ 1095 | 1479 | 4259 | 3634 | 3491 |
| & X | 0227 [ 0219 | 0296 | 0170 | 0242 | 0233
| &~ X 10153 | 116.18 | 11637 | 11461 | 109.79 | 117.46 |
m| ¢ 6.62 835 | 1232 | 3556 | 2963 | 2549 |
| X | 0132 | 0167 | 0246 | 0142 | 0.197 | 0170 |
X 1321 | 1653 | 1726 | 1453 | 1499 | 1698 |
| I s 397 7.55 574 | 2254 | 20.i8 | 1498 |
| = X | 0079 | 0151 | 0115 | 009 | 0.134 | 0.099
| g X 1496 | 1281 | 1571 | 1443 | 1467 | 13.52
| = I s 115 536 921 | 2159 | 1827 | 17.16
i = S’X | 0155 | 0107 | 0184 | 0086 | 0122 | 0.114 |
L S X 11.14 | 3.63 9.63 798 | 1021 | 651 |
| =z m| ¢ 9.91 814 | 1146 | 2533 | 1663 | 2234 l
| $°X | 0198 | 0163 | 0229 | 0.0l | 0111 | 0.149 |
| . X 6726 | 4291 | 6335 | 5942 | 6587 | 53.86 \
| = I s 1880 | 1644 | 1157 | 3329 | 2622 | 2486 |
& X | 0378 | 0329 | 0231 | 0133 | 0.175 | 0.166 |
. X 4696 | 5946 | 5819 | 5562 | 5263 | 60.15 |
| E Il s’ 4671 | 4717 | 3253 | 11262 | 7298 | 88.38
| = S°X | 0934 [ 0943 | 0651 | 0450 | 0486 | 0.589
1 2 X 71.89 | 10225 | 9992 | 9256 | 84.63 | 101.11
z m| § 2358 | 2135 | 1826 | 6194 | 5247 | 46.86
S X | 0472 | 0427 [ 0365 | 0248 | 0350 [ 0312 |



Genetical Analysis Of Some Agronomic Characters In Wheat

Ag. 133

Table (2): Cont.
c .
Character Cross :::g;_t::, P1 P2 F1 F2 | BQ1 BC2
’ 4776 | 4091 | 5047 | 4779 | 4998 | 46.69
£ I s? 11.72 10.39 922 2261 | 2063 18.54
‘ ‘S X 0234 | 0208 | 0.134 0.09 0.137 | 0.124
| .; X 4438 | 4952 | 5355 | 4785 | 4788 | 5142
E 1 §? 10.78 9.56 1477 | 3665 | 2749 | 31.98
2 S X 0216 | 0191 | 0295 | 0.147 | 0.183 | 0213
| § X 5224 | 5736 | 5545 | 5337 | 5465 | 576l
| = 11 s§? 1240 | 1073 10.19 | 3146 | 27.15 | 25.08
| X 0248 | 0214 | 0204 | 0126 | 0.181 | 0.167
- X 10363 | 7148 | 10525 | 9544 | 10548 | 89.24
| g I s? 5093 | 7556 | 65.79 | 135.85 | 101.46 | 116.14
| & STX 1.018 | 1512 | 1316 | 0543 | 0676 | 0.774
I 3 X 11655 | 9674 | 11584 | 112.65 | 12243 | 10523
| 5 I S? 69.68 | 7327 | 5066 | 17442 | 141.20 | 153.89
3 STX 1394 | 1466 | 1014 | 0698 | 0.941 1.026
&b X 100.65 | 6997 | 88.64 | 8617 | 9689 | 81.09 |
=) m §7 3834 | 6681 | 9254 | 19882 | 18506 | 173.23 |
A STX 1766 | 1336 | 1850 | 0.795 1237 | 1115 |
| X 3302 | 1672 | 3584 | 2972 | 3562 | 2562
‘ H I S? 10.38 1476 | 19.66 | 3428 | 2995 | 25.18
I STX 0208 | 0296 | 0394 | 0137 | 0.199 | 0.168
- X 2941 | 3624 | 3757 | 3193 | 3266 | 3846
| 3 I §? 12.46 11.14 | 1539 | 3049 | 2779 | 2344
i X 0249 | 0223 | 0308 | 0122 | 0.185 | 0.156 |
§ X 33.14 | 2700 | 3496 | 3254 | 3538 | 32.56 /|
S 11 54 15.51 14.73 1361 | 4166 | 3821 | 3159 |
X 0310 | 0294 | 0272 | 0.167 | 0268 | 0231
X 7061 | 54.76 | 6941 | 6572 | 69.86 | 63.62
B I sz 17.42 1882 | 2253 | 5053 | 4025 | 4635
| = X 0348 | 0376 | 0451 | 0203 | 0268 | 0.309
| = X 87.14 | 6050 | 7827 | 8027 | 89.77 | 66.77
'} 1 S? 1979 | 2522 | 27.12 | 7157 | 6674 | 6087
[ X 0396 | 0504 | 0542 | 0286 | 0445 | 0406
[ & X 6751 | 4297 | 5368 | 5363 | 6151 | 4853
| @ m s? 2392 | 2155 | 2458 | 5618 | 4941 | 5198
| STX 0478 | 0430 | 0492 | 0225 | 0326 | 0346
4 X 31.86 | 2339 | 3405 | 3L14 | 3377 | 2871
1 I S7 1549 | 1740 | 1841 | 3935 | 3827 | 3055
b STX 0310 | 0348 | 0368 | 0.157 | 0255 | 0.204
£ X 2523 | 3746 | 3243 | 2834 | 2668 | 36.55
| % I §? 1369 | 1462 | 1673 | 3668 | 3398 | 286l
- STX 0274 | 0292 | 0334 | 0147 | 0226 | 0.191
- X 3293 | 3859 | 3944 | 37.76 |36.52 40.15
s 1) S’ 1567 | 1485 | 1374 | 4207 | 4043 | 34.93
1, | S°X | 0314 | 029 [ 0274 | 0.168 | 0269 | 0.233 |
Potence ratio exceeding the unity for cross Il (RCB122 x

Potence ratio (P) was calculated to
study the nature and degree of dominance for
the studied traits (Table 3) the values were

Sids 6) for plant height this indicating over
dominance in this cases. Similar results were
recorded by El-Haddad and Ali (1979),
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Hagras (1999) and El-Sayed er al., (2000).
Potence ratio exceeding unity in cross I (Sids
1 x Yacora) for plant height, number of
spikes/plant, 1000-kemel weight, biological
yield/plant, grain yield/ plant and harvest
index. Potence ratio exceeding unity in cross
(II) (RCB 143 x Sakha 93) for number of
spikes/plant, 1000-kernel weight and grain
yield/plant. Whereas potence ratio values were
less than unity for maturity date and number
of kemnels/spike indicating partial dominance.
Similar results obtained by Menon and
Sharma (1995), Tsenov (1996), El-Sayed et
al., (2000) and Tammam (2005).

The epistatic deviation

Significant positive F, deviation were
detected for plant height in the three crosses,
maturity date in the first and third cross and
straw yield/plant in the second cross. While
significant negative values wer obtained for
1000-kernel weight in the second and third
cross and number of spikes/plant in the first
cross, maturity date and grain yield/plant in
the second cross, (Table 3). These results may
refer to the contribution of epistatic gene
effects in the performance of these traits. On
the other hand, insignificant F, deviation were
detected for other cases. This may indicate
that the epistatic gene effects have minor
contribution in the inheritance of these cases.

Also, when no epistasis is assumed,
backcross performance would be expected to
be near the average of F; and recurrent parent
performance. Appreciable deviation from this
expected value, however, will be observed if
epistasis is found.

A rather large backcross deviation
were obtained for maturity date in the first and
second cross, plant height and biological yield,
plant in the second and third cross, 1000-
kernel weight in the first and third cross,
number of spikes/plant and straw yield/plant
in the second cross and grain yield/plant in the
third cross, revealing that the epistatic gene
effects has major contribution in the
inheritance of these traits. Similar results were
recorded by Darwish and Ashoush (2003) and
Tammam (2005).
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Gene action

Nature of gene action was also
studied according to relationship illustrated by
Gamble (1962). The estimate of the various
types of gene effects contributing to the
genetic variability are presented in (Table 3).
For estimating the various parameters of gene
effects, the larger mean performing parent in
each trait was usually considered as P,. in all
traits, the mean effects parameter (m) which
reflects the contribution due to the over all
mean plus the locus effects and interactions of
the fixed loci, was highly significant. With the
exception of 1000-kernel weight in the second
cross, the additive genetic estimates were
either significant positive or negative. These
results indicate the potentiality of improving
the performance of these traits by using
pedigree selection program. Similar results
were obtained by Hamada (2003), Hendawy
(2003) and Tammam (2005).

In addition, the additive type of gene
action was higher in magnitude than domi-
nance type in plant height in the three crosses,
maturity date and number of kemels/spike in
the first and third cross, and number of
spikes/plant, biological and straw yields/plant
in the second and third cross, the additive
parameter (a) was much more in magnitude
than dominance effects.

On the other hand, the major
contribution by dominance gene effects to
variation in these crosses for other cases is
indicated by the elative magnitude of
parameter (d) to additive gene effects (a). in
addition, the estimates of dominance effects
were significant either positive or negative for
all traits except plant height and straw
yield/plant in third cross and number of
spikes/plant in the second cross, indicating the
importance of dominance gene effects in the
inheritance of all traits. Significant (a) and (d)
components in most traits indicated that both
additive and dominance effects were
important for these traits. This results agres
with El-Hennawy (1992), Mahdy (1988) and
Seleem and El-Sawi (2006).
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Table (3): Heterosis, indreeding depression and gene action parameters in the three
crosses I (sides 1 X yacora), IT (RCB143%xSakha93) and III (RCB122 xsides 6)

for all studied traits .

B 2 -] = % Gene action parameters

B2 B |30slnda iis '

5 &} % g s_ E gé m a d aa ad dd
z I | 069 | -1.53" | 1427 | 125" |142537| 736" | 413" | -3.16 | 068 | 067
E | m | 076 | 269 | 3477 | 4337 | 14611 | 353" | 636" | 522 | -116 | 346
2 m | -106 | -1.53" | 148" | 136 |15023"| 636 | 477 | -320 | -1.53 | 048
RE 868" | 253" | 168 | 191 [111.427|1948" | 624 | -288 | 082 | 093
% O | 767 | 226 | 167 | 190 [125417|2484" | 626" | -2.88 | 3517 | 091
E m | 690 | 1517 | 2007 | 203" |114617| 767" | 358 | -394 | 034 | 011
E_ 1 |16077 | 15827 | -1.53" | 016 | 14537 | -199 | 8217 | 582" | 033 | -550°
g E I | 13147 | 815" | 036 | -140° [ 14437 | 115" | 048 | -134 | 007 | 415"
S | m 30307 [ 17037 | 053 [ 029 | 798" | 370" | 376 | 152 | 0os | 093
! 1 | 15007 | 6207 | 021 | 130 |5042" | 1201 | 10047 | 178 | -0.16 | 437
%% O | 936 | 4427 | 008 | 138 |ss562" | -752" | 806" | 308 | -127 | -584
S | M 14767 | 736" | 093 | -125 | 9256 | 1648”7 | 14097 | 124 | 130 | 126
-és‘_ I | 13847 | 5317 | 039 | 186 [47.79" | 3297 | 8317 | 218 | 013 | 591
é? g m | 1406 | 10647 | 239" | -120 |4785" | -3.54 | 1380" | 7207 | 097 | 480"
§ m | 119 | 3757 | 1757 | 201" | 53377 | 296" | 11.69” | 11047 | 040 |-1506
é I |20217| 9327 | 096 | 191 |9544" | 1624 |25-377 | 768 | 016 | -1151
g% O | 862" | 275 | 141 | 518" [11265 [17.20" [ 13927 | 472 | 730" |-1507"
S [ m | 39 | 279 | 081 | 403 [86.17° | 1580 | 1461 | 1128 | 046 [-1934
% I 44117 [ 17077 | 063 | 053 |2972" | 1000”7 | 14577 | 360 | 185 | -466
""‘g O {1445 | 15017 | 326" | 073 |31.93" | -580" [1927" | 1452”7 | 238 |-1597"
g m [16267 | 6927 | 002 | 2017 | 32547 | 282" | 1061" | 572" | 025 |-11.54"
3 I [10737| 5327 | 033 | 138 [6572" | 624" | 1081 | 408 | -1.68 | 685
ig O | 603 | -313° | 468" | 445" |80.72" [ 23.00" | 535" | -9.80" | 9.68" | 0.0
§ m | 282" | 009 | 083 | 112 |5363 | 12987 | 400 | 556 | 071 | -7.80"
g I |2326° | 855" | 030 | 080 |31.147 | 506" | 682" | 040 | 082 | 201
| 1| 346 | 12617 | 354 | 054 | 28347 | 987" | 1419”7 | 130" | 375" |-1201”
é or | 1029° | 425" | 016 | 147 [3776" | 363" | 598" | 230 | 080 | -5.24
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Insignificant F, deviation (E,), bac-
keross deviation (E;) and the various estimates
for epistatic gene action (aa, ad, dd) were
detected for number of spikes/plant in the
third cross, grain yield/plant and harvest index
in the first cross and number of kernels/spike
in the three crosses, revealing the minor role
of epistasis in these cases, and that the strong
heterotic effect previously obtained was
mainly due to dominance.

On the other hand, significant for
epistatic gene effects for one or more of the
three types of epistasis were exhibited in the
other cases.

Additive x additive (aa) gene effects
were significant for maturity date and straw
yield/plant in the three crosses, number of
spikes, plant in the first cross, plant height in
the third cross, 1000-kernel weight and grain
yield/plant in the second and third cross,
biological yield/plant in the first and third
cross and harvest index in the second cross.

Additive x dominance (ad) gene
effects were significant for plant height,
biological yield/plant, straw yield/plant and
harvest index in the second cross.

Dominance x dominance (dd) type of
gene action was significant for harvest index
in the second and third cross, number of
spikes/plant in the first and second cross,
harvest index in the second and third cross,
1000-kernel weight, biological and grain yield
in the three crosses and straw yield/plant in the
first and third cross.

The absolute relative magnitude of
the epistatic gene effects to the mean effects
were some what variable depending on the
cross and trait studied. Generally, the absolute
magnitude of the epistatic effects were lower
than the mean effects. Similar results were
recorded by Abo-El- Enein and Gomma
(1977), Shamarka (1980), Seleem (1993),
Hendawy (1994-a), El-Sayed (1997), Esmail
and Kattab (2002) and Tammam (2005).
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Heritability

Heritability in broad sense for the
studied traits was computed and the obtained
estimates are presented in (Table). High
heritability values in broad sense detected for
all the studied traits in the three crosses.
Heritability in narrow sense was computed on
F, and backcross basis, and the obtained
results are present in (Table).

For maturity date in the three crosses,
heritability in narrow sense was high in
magnitude and nearly equals its corresponding
in the broad sense. His revealed that the
genetic vanance for these cases was mostly
attributed to additive effects of genes. This
finding is in line with that previously obtained
by means of gene action studies were estima-
tes of additive genetic portion was mostly
predominant, similarity in magnitude between
values for both broad and narrow means was
also reached before by Ozkan ef al. (1997),
Shehab El-Din (1997), Hagras (1999) and
Darwish and Ashoush (2003).

For plant height in the first and
second cross, number of spikes, plant in tHe
first and third cross, number of kernels/spike,
biological yield, plant and grain yield/plant in
the first cross, and harvest index in the third
cross, high estimates for heritability in the
broad sense was accompanied by moderate
value for the narrow sense. This result
ascertained that both additive and non-additive
genetic  variance were important in the
existence of variabilities in these cases. This
finding agreed with that of gene action stuties.

For other cases, high estimate for
heritability in the broad sense was accompa-
nied by low values for the narrow ones. This
result ascertained that the non-additive
variance having a great role in the existence of
variabilities in these cases. This results
agreement with those obtained by Yadav e al.
(2003) and Tammam (2005).
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Table (4): Heritability, genetic advance, potence ratio and genetic coeffient of variation
for all characters studied in the three wheat crosses .

Heritability %  itic advance
Characters | Cross | Broad ;\t[in-ow A o% G.C.V% ;:t;z;z
Sense Sense Ag gz
Maturity 1 71.36 65.80 6.80 438 273 -0.14
Date 11 78.94 62.48 7.82 535 3.69 0.24
111 85.68 68.45 | 10.03 6.67 438 ~0.20
1 69.68 4187 6.87 6.32 5.68 5.49
Plant Height I 7091 37.91 5.03 4.01 438 0.43
m 74.44 44 .99 5.53 482 23.09 1.03
No. of I 74.47 44,01 430 29.62 28.19 1.44
Spikes/ 11 65.54 35.89 343 23.81 26.07 1.69
Plant 111 61.16 46.15 478 59.96 4932 0.60
No. Of 1 53.04 46.56 5.53 9.31 7.07 0.68
kernels / 11 62.58 5672 | 1240 | 2229 15.09 0.80
spike 111 65.99 39.63 6.42 6.94 6.91 0.85
1000- kernel 1 5281 26.76 2.62 5.48 7.30 1.79
~ weight 11 68.07 37.73 4.70 9.83 10.44 257
. 111 64.69 33.98 3.93 7.36 8.45 0.25
Biological 1 52.82 39.82 9.56 10.02 8.87 1.10
yield / 11 62.99 30.82 8.38 744 9.31 0.93
plant 111 58.47 19.79 5.75 6.67 12.51 - 022
Grain yield / 1 56.44 39.18 4.72 15.90 14.80 1.33
plant 11 57.37 31.98 3.64 11.39 13.09 1.39
111 64.91 32.45 431 13.26 15.98 1.59
Straw yield / 1 61.38 2929 430 6.54 8.49 0.85
plant 11 66.40 21.70 3.78 26.24 8.34 0.33
111 58.44 19.53 3.01 5.62 10.68 0.13
Harvest 1 56.54 25.11 3.24 10.40 15.15 1.52
index 11 59.07 29.36 3.66 12.93 16.14 0.18
111 64.93 20.87 2.79 7.38 13.84 1.30
Genetic advance under selection et al. (1997), Ghimiray and Sarkar (2000),

The values of expected genetic
advance (Ag) reported in (Table) show the
possible gain from selection as percent incre-
ase in the F; over the F; plants are selected.

Genetic gain was rather high for
number of spikes/plant in the first and third
cross, number of kernels/spike in the second
cross. Moderate gain was found for grain
yield/plant in the three crosses, number of
kemnels, spike in the first and third cross,
harvest index in the first and second cross,
1000-kernel weight in the second cross and
biological yield/plant in the first cross.
Relatively low gain was found for remaining
cases. Similar results were obtained by Ozkan

Darwish and Ashoush (2003) and Said (2003).

Quantitative characters having high
heritability values may be of great help for
selection on the basis of phenotypic perfor-
mance. paradoxically, Johnson et al., (1955),
in their studies in soybean reported that
heritabiligy estimates along with genetic gain
are usually more useful than heritability values
alone in predicting the resultant effect for
sclecting the best individuals. On the other
hand, Dixit et al. (1970) pointed out that high
heritability is not always associated with high
genetic advance, but to make effective selec-
tion, high heritability should be associated
with high genetic gain. In the present work
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high genetic gain was found to be associated
with rather moderate heritability estimates for
number of splkesfplant in the three: crosses.
Therefore, selection- for this trait in this
particular population ‘should be éffective and
satisfactory for successful breeding purposes.
High or moderate, heritability estimate and
moderate genetic advg.nce were' obtamed for
grain yield/plant -in..the three crmes an

number of kernel/spike- in the first and third
cross. Hence, it could be concluded that
selection for these traits in these populations

)
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will be effective but probably of less success
than in the former two traits.

Relatively low genetic gain was
associated with low heritability values in most
reminder cases. Hence, selection for these
may be less effective. As it well know,
expected improvement of selection is directly
proportional to the heritability values. Also,
the expected response to selection, varies with
the measure of total variability in the traits,
and therefore reflects the total response that
could be realized by breeding techniques.
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