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Abstract

present study to determine genetic parameters for some

quantitative traits such as earliness, and yield and its
components. Means of the six generations were recorded for
number of days to heading, number of days to maturity, grain
filling period, grain filling rate, plant height, number of spikes plant’
!, number of kernels spike™, 100-kernel weight and grain yield
plant? in three crosses (Sakha 93 x Sakha 69, Sids 12 x Sids 13
and Sids 13 x Sakha 69) generated from four diverse parents. The
experiment was conducted at Sakha Agric. Res. Station in
2010/2011, to 2012/2013 seasons. The t-test showed high
significant differences among parental genotypes for most studied
traits. The genetic analysis showed that the genetic variance -~
among F, plants was different for all studied traits among the three g
wheat crosses. Results indicated that additive, dominance and
epistatic effects were important in the inheritance of all traits in
most cases in all crosses. The average degree of dominance
indicated that partial dominance was important in controlling most
studied traits in the three crosses. Meanwhile, days to heading,
number of kernels spike™ in cross 2 and 100-kernel weight in cross
1 were controlled by over-dominance gene effect. The heritability
in broad and narrow sense was moderate to high for most studied
traits in most cases. The values of expected genetic advance (Ag)
were moderate fo high for most studied yield characteristics in the
three studied crosses. Meanwhile, the values of (Ag) for number of
days to heading, number of days to maturity and grain filling
_period in the three crosses were relatively low.

S ix populations; Py, P;, F;, F;, BC; and BC; were used in the

Keywerds: T7riticum aestivum L., six population analysis, scaling
test, gene action, heritability.

INTRODUCTION

Wheat is the most important cereal crop in Egypt. However, the gap between
the local production and consumption is wide due to increasing population and limited
cultivated area. It has become necessary to develop genotypes characterized by
superior performance (Shehab EI-Din, 1993). Therefore, wheat breeders are
dedicating their efforts to imprové the yield potential of wheat to meet the future
goals by developing new cultivars with desirable genetic makeup. Grain yield is a
complex characteristic made up of the interaction among different yield components
and environmental factors. So, it is difficult to improve yield through breeding

(especially in the early generations) if yield is the only factor recorded, suggesting
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that component characters should also be used as selection criteria for yield
improvement. Therefore, it is necessary to know the genetic behavior of yield
components (Misr et al., 1994). Consequently, information about genetic diversity and
relationships among bréeding materials are essential for plant breeders to improve
this crop.

Understanding genetic factors controlling agronomic characteristics is a
primary step for breeding studies; Generation mean analysis is a simple estimate but
useful for estimating gene effects for a polygenic trait. Its greatest merit laying in the
ability to estimate epistatic gene effects such as additive x additive, dominance x
dominance and additive x dominance effects (Mather and Jinks, 1982).

Based on the evaluated genetic parameters, selection in advanced
generations might be effective for number of kernels per spike, kernel weight, fertile
tillers number and grain vyield, due to dominance and epistatic effects (Erkul et al.,
2010). High heritability estimates resulting in high genetic advance for yield
components in wheat offer better scope for selection of genotypes in eafly
segregating generations (Singh and Chatrath, 1992 and Memon et al.,, 2005). The
heritability values become a measure of the genetic relationship between parents and
progeny; hence considerable research work has been carried out to incorporate the
desirable genes in present wheat cultivars to increase the productivity of the crop
(Memon et al., 2007).

The present study was carried out to obtain information about gene action,
available genetic variability apd heritability estimates for some agronomic traits in
three bread wheat crosses. These information would be useful in the approval of

efficient breeding strategies in wheat breeding.
MATERIALS AND METHODS

The materials used in this investigation included four bread wheat genotypes
(Triticum aestivum L. Emend. Thell.), representing a wide range of diversity for
several agronohic traits, names and pedigree of these parental genotypes are
presented in Tabie 1.
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Table 1. Name and pedigree of the four parental genotypes

Genotype ) Pedigree

SAKHA92/TR810328
1- Sakha 93
$.8871-15-25-15-0S

Inia/ RL 4220 // 7c/ Yr“S"

2- Sakha 69
CM 15430 —-25-65-0S-0S
BUC//7C/ALD/5/MAYA74/0ON//1160.147/3/BB/GLL/4/CHAT"S"/6/MAY
3- Sids 12 A/VUL//CMH74A.630/4*SX
SD7096-4SD-1SD-1SD-0SD
KAUZ"S" //TSI / SNB"S"
4- Sids 13

ICW94-0375-4AP-2AP-030AP-0APS-3AP-0APS-050AP-0AP-0SD

In 2010/2011 season, three different crosses were performed using four
wheat genotypes. The established crosses were made as follows: Cross 1 = (Sakha 93
x Sakha 69), Cross 2 = (Sids 12x Sids 13) and Cross 3= (Sids 13 x Sakha 69). -
Next season, the F; of each cross was back crossed to its respective parent to
prodﬁce BC; (F; x P;) and BG; (F, x P,). The F, plants were selfed to produce F, seeds.
In 2012/2013 season, the six populations (P,, P,, F,, F2, BC; and BC;) were studied in
a final experiment. This experiment was designed in a randomized complete block
design with three replications at Sakha Agric. Res. Stn., Kafer El-Sheikh Governorate.
Each replicate consisted of 21 rows, one row for each of P,, P, and F;, 10 rows for F,,
3 rows for each of BC; and I%Cz as well as two border rows. Each row was 4-m long
and 30-cm apart with 20-cm plant spacing. Twenty grains were manually drilled in
each row on December 1, 2012. All other cultural practices were applied as
recommended for wheat cultivation. The two outside plants from each row were
excluded to avoid the border effect.
Studied traits ‘ )
Data of the following traits were recorded on 10 random plants of each P,
P,, and Fy; 90 plants of F, and 30 plants on each of BC; and BC; in each replicate for:
number of days to heading, number of days to maturity, grain filling period and grain
filling rate, plant height, number of spikes plant?, number of kernels spike™, 100-
kernel weight and grain yield plant™.
The collected data were analyzed to test the differences among parental
. genotypes for each cross using "t" test before the biometrical analysis. Moreover, "F"
ratio was calculated to test the significance of genetic variance among F, plants
according to Allard (1999).
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Scaling test and gene action parameters: Simple scaling tests (A, B and C) were
applied according to Mather and Jinks (1982) to test the presence of non-allefic
interactions. According to Jinks and Jones (1958), the following notation for gene
effects have been used: additive (d), dominance (h), additive x additive (i), additive
x dominance (j) and dominance x dominance () effect. The type of epistasis was
determined only when dominance (h) and dominance x dominance (l) effects were
significant.

Genetic parameters: The genetic components; mean degree of dominance (H/D)Y?,
heritability in broad sense (h%) and narrow sense (h%;), heterosis above better
parent were calculated according to Mather and Jinks (1982) and genetic advance as
percentage (Ag%) of the F, mean were estimated as reported by Allard (1999).

RESULTS AND DISCUSSION

Generation mean

The t-test performed between parents of each cross (Table 2) showed significant or
highly significant differences in most cases in the three studied crosses, except for
grain filling period in cross 3, grain filling rate in cross 2,number of spikes plant, 100-
kernel weight and grain yield plant? in cross 1. Therefore, a considerable amount of
genetic variation existed among the parents, used in this study.

F-ratio and scaling test

The genetic variance among F, plants was genetically different for all studied
traits in the three crosses (Table 3). These results assured the presence of enough
variability in the material under study. Consequently, the various genetic parameters
used in this investigation were computed for all studied traits,

Results of -scaling test of the studied traits in the three wheat crosses are
presented in Table 3. A and B scaling tests provide an evidence for the presence of i
(additive x additive), j (additive x dominance) and | (dominance x dominance) gene
interactions_. The C scaling test provides test for | (dominance x dominance) epistasis,
The calculated values of A, B and C scaling tests for all studied traits in the three
crosses were significant, except for grain filling period in cross 2, number of spikes
plant? in cross 3 and 100-kernel weight in cross 1. These findings indicated that the
six parameter model is valid to explain the nature of gene action for these traits.
Meanwhile, non of A, B or C sCaling tests were éignificant, indicating the adequacy of
the three-parameter model to explain the type of gene action for grain filiing period in

cross 2, number of spikes plant™"in cross 3 and 100-kernel weight in cross 1. These
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results are in general agreement with those obtained by Moussa (2010); Zaazaa et. a/.‘
(2012) and Abd ElI-Rahaman (2013).
Type of gene action

The results in Table 4 indicated that the mean effect (m) was significant for all
traits in the three crosses, except for grain filling rate and grain yield plant™ in cross 3,
indicating that these traits are quantitatively inherited.

Additive gene effects (d) were significant or highly significant in most cases for
all traits of the three crosses except for grain filling period in cross 3, grain filling rate
in cross 2, number of spikes plant?, 100-kernel weight and grain yield plant™ in
cross 1.

Dominance gene effects (h) were significant or highly significant for days to
heading in cross 1 and cross 2, days to maturity in cross 2 and cross 3, grain filling
period; grain filling rate and grain yield plant™ in cross 3, plant height and number of
spikes plant in cross 2 and 100-kernel weight in cross 2 and cross 3.

Aglditive x additive gene effects (i) were significant for days to
hea'd'tﬁ'ém in cross 2, days to >maturity in cross 2 and cross 3, grain filling réte in
cross 3, plant height in cross 2, number of spikes plant® in cross 2, number
of kernels spike® in cross 2 and Crosé 3, 100-kernel weight in cross 2 and
cross 3 and grain yield plant™ in cross 3.

Additive x dominance gene effects (j) were significant or highly significant for
days to heading in cross 3, days to maturity in cross 1 and cross 3, grain filling period
in cross 1, grain filling rate in crossl and cross 3, plant height in the three crosses,
number of spikes plant in cross 1, number of kernels spike in cross 2 and cross 3
and grain yield plant® in cross 1 and cross 3.

Dominance x dominance gene effects (I) were significant or highly significant
for days to heading in cross 1 and cross 2, days to maturity in cross 2 and cross 3, ’
grain filling period in cross 3, grain filling rate in cross 2 and cross 3, plant height in
cross 2, number of spikes plant™ in cross 2, number of kernels spike™ in cross 1 and
cross 2, 100-kernel weight in cross 2 and grain yield plant™ in cross 3.

Duplicate epistasis was observed, as revealed by significance in signé of (h)
and (1), which exhibited significant epistasis, while similar signs of (h) and (l) indicated
complementary epistasis. These findings illustrated that duplicate epistasis was
prevailing for all traits in the three crosses under this study, except for grain filling
rate in cross 1 and grain yield plant? in cross 2, where complementary épistasis
prevailed, indicating that duplicate epistasis was greater and more important when

compared with the complementary epistasis for these traits. These results are in
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harmony with those reported by Abd El-Aty et. al. (2005), El-Hawary (2010) and
Sultan e/, al. (2010).

These results indicated that additive, dominance and epistasis were important
for inheritance of most studied traits in the three crosses. These results are in
accordance with those reported by El-Hawary (2010), Suitan et. a/. (2011) and Abd Ei-
Rahman (2013).

Genetic components of variance

The estimates of different variance components as well as the average degree
of dominance are presented in Table 5. The results indicated that additive variance
component was larger than dominance one for most studied traits in the three
crosses, except for days to heading, number of kernels spike in cross 2 and 100-
kernel weight in cross 1. Resuits also indicated that additive variance played the
greatest and the most important role in inheritance of these traits, so that selection
for these traits may be effective in early segregating generations. Similar results were
previously reported by El-Hawary (2010), Sultan et a/. (2011) and Abd El-Rahman
(2013). ‘

The average degree of dominance (Table 5) was less than unity in most traits
under the study, except for days to heading, number of kernels spike™ in cross 2 and
100-kernel weight in cross 1, where it exceeded the unity. These results are in
agreement with those reported by Sultan et. a/. (2010 and 2011) and Abd El-Rahman
(2013).

Heterosis, heritability aﬂnd expected genetic advance

The negative heterosis is desirable for days to heading, days to maturity and
grain filling period. However, for grain filling rate, plant height, number of spikes
plant?, number of kernels spike™, 100-kernel weight and grain yield plant?, the
positive heterosis is the target of breeding programs. The results in Table 6 indicated
that the positive significant heterosis over the mid-parent for grain filling rate was
evident in the three crosses, number of spikes plant™ in cross 1, 100-kernel weight in
cross 1, grain yield plant® in cross 1 and cross 2. The results showed positive
significant heterosis over the better parent for grain filling rate in cross 1 and cross 2,
number of spikes plant™ in cross 1, 100 kernel weight in cross 1 and grain yield plant™
in cross 1 and cross 2. These results are in accordance with those reported by Sultan
et. al. (2011), Abd EI-Rahman (2013).

Results revealed that high significant positive inbreeding depression values

were obtained for most studied traits in the three crosses as shown in Table 6. These
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o

. - bé / AR
| results are expected since the expression of héjtg;é/%is in F; will be reduced in F, due
e

Y

to selfing and starting homozygosity. These restilts are in accordance with the findings
of Moussa (2010), Zaazaa et. al, (2012) and Abd El-Rahman (2013).

L’ The heritability values in broad sense (Table 6) were moderate to high for all
'studiéd traits in t_he..'three studied crosses revealing that most of the phenotypic
variability in thesé}ftraits was due to genetic effects. Simultaneously, the values of
heritability in narrow sense were moderate to high for all traits in the three crosses
under this sfudy, except for days to heading in cross 2, number of spikes plant? in
cross 1 and 100-kernel weight in cross 1. These results reflect the importance of
additive gene action in controlling these traits; therefore selection could be practiced
in early segregating generations. Meanwhile, the remaining traits which had low (h;s)
estimates, reflecting the role of environmental factors and dominance gene action in
inheritance system of these traits. Similarl results were obtained by Sultan et. al (2010,
and 2011) and Abd El-Rahman (2013). )

As shown in Table 6, the values for expected genetic advance (Ag %) were
low for number of days to heading, number of days to maturity and grain filling period
in the three studied crosses. However, for grain filling rate, plant height, number of
spikes plant, number of kernels spike™, 100-kernel weight and grain yield plant?,
moderate to high selection gains were obtained in the three crosses under this study.
These results indicate the possihility of practicing selection in early segregating generation

to enhance grain filling rate and hence selecting high vielding genotypes. These results

are in agreement with those of El-Hawary (2010), Sultan et. a/ (2011), Abd El-
Rahman (2013) and Khaled (2013).
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Table 2. Means ( X) and variances (S?) of P, P,, F;, F,, BC, and BC, populations of
studied traits for three crosses of bread wheat.

Trait |Cross | stat. | P, | p, [ F | B [ B2 | F2 [topar
o L X 8936 9218 9203 9259 9331 9290 | *x
£ s? 209 378 424 1585 1103 1858
2 = 5 X 9243 9504 9504 9530 97.00 9535 | *x
22 s 253 171 232 1447 1640 17.19
§ 3 X 9504 9218 9460 9381 9708 9593 |
s 171 378 273 1837 1546 _ 2517
- L X 14725 14565 14657 14671 14743 14690 | **
'5 s_z 3.82 5.49 5.50 11.05 9.44 13.73
g3 5 X 14443 14828 14539 14735 149.35 147.36 | *x
83 s 1.07 271 316 1177 678 1572
§ 3 X 14828 14565 14747 14541 147.39 14770 | *x
s? 271 549 391 1562 1155  18.14
3 L X 5789 5347 5453 5412 5411  54.00 | *
§ st 2.32 3.64 419 1291 1051 17.03
2% ) X 5200 5324 5035 5205 5233 52037 *
g2 s? 391 494 933 1902 1853 _ 28.70
§ 3 X 5324 5347 5287 5161 5032 5177 | Ns
s? 494 364  3.09 3095 2973 46.08
. . X o066 08 115 107 084 100 | *
i R s 004 008 016 027 019 032
g 8 ) X 0% 121 18 114 137 129 NS
€3 $2 026 025 021 033 039 047
g 3 X, 121 08 104 135 150 116 |
s 025 008 009 037 039 047

*, ** = significant at 0.05 and 0.01 levels of probability, respectively
NS = Not significant
Cross 1= Sakha 93 x Sakha 69 Cross 2 = Sids 12xS5ids 13  Cross 3 = Sids 13xSakha 69
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Table _2. Cont'd

Trait Cross Stat. Py P, F1 BC1 BC2 F2 t. par.
X 9143 10794 10283 10324 9736 10079 |
p ! s? 529 643 807  188.82 184.58  342.39
§ X 9714 10660 9761 10163 99.09  96.87 **
E 2 s? 6.43 567 652  147.29 123.01 _ 255.01
X 10660 10794 10683 1073 9513  98.69 *
> s 567 643 6.01 27284 198.04 344.51
- X 3232 3047 3527 4050 3066 34.04 NS
] ! s? 55.19 5439  89.37 198.37 10553 181.66
% R X 1872 3694 2791 2043  30.17  29.80 **
g s? 53.08  53.18 4790  90.35  145.60  165.04
§ X 3694 3047 3104 3206 3027 3271 **
? s? 53.18 5439  36.65  169.89 123.04  202.93
Y \ X 7696 6625 6270 7341 7041  69.27 **
@ S* 11921 11233  128.84 199.65 218.62  296.13
E X 12050 10452 11104 10218 8329 8623 **
5 2 s 90.55 _ 81.93  102.68 449.61 593.40 _ 663.54
g s X 10452 6625 7254 8044 8694 87.24 -
s? 81.93  112.33  149.86 _ 259.87 _ 301.00 _399.66
X 406 434 466 426 431 423 NS
§ ! s? 045 038 060 093 094  1.08
% , X 623 477 394 531 426  4.02 **
f ¢ . 039 047 032 102 109 133
= X 477 434 346 406 384  4.17 ,
? s? 047 038 024 056 057 0.75
X 3804 4278 6518 5765 4532 5421 NS
1 ! S2  143.29 24531 373.68  797.66 554.89 _866.78
E‘ X 5116 6724 8850 5978 7420  66.29 *x
:::; 2 S  411.38  378.85 574.04 733.21 _ 830.00 _ 986.01
& X 6724 4278 5521 6786 7396  58.08 **
? S* 37885 24531 24692 799.88 673.63 900.06

*, *¥* = gignificant at 0.05 and 0.01 levels of probability, respectively
NS = non significant
Cross 1= Sakha 93 x Sakha  Cross 2 = Sids 12xSids 13 Cross 3 = Sids 13xSakha 69
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Table 3. F-ratio and scaling test for all studied traits in the three bread wheat crosses.

Trait Cross F ratio A B C
1 ** 3.79** 2.42** 6.01%*
Days to heading 2 *x 3.12%* 3.92%* 3.83**
3 ** -2.02* 7.38%* . 7.30%*
1 ** -0.40 2.64%* 1.58
Days to maturity 2 ** 4.87** 5.03** 5.93**
3 ** -4.92%* 1.67 1.92
1 ** -4.19%* 0.22 -4.43**
Grain filling period 2 *x 1.75 1,08 2.18
3 ok -2.89* -5.70** -5.38**
1 ** 0.32* -0.28* 0.22
Grain filling rate 2 * -0.51*%* -0.29 -0.66*
3 > 0.44** 1.15%* 0.53*
1 ** 12.21** -16.06** -1.88
Plant height 2 ** 8.50** -6.03* -11.49%*
) 3 ** 0.82 -24.52%* -33.47**
1 ** 13.59** -4.42 2.85
Number of spikes
2 ** -5.79* -4.51 7.71
plant?!
3 ** -3.86 -0.98 1.36
1 * 7.16 11.88** 8.48
Number of kernels
2 ** -27.18*%* -48.99** -102.18**
spike™
3 ** -16,18** 35.08** 33.11%*
1 * -0.20 -0.37 -0.78
100-kernel weight 2 ** 0.43 -0.20 -2.82%*
3 * . -0.11 -0.10 0.65*
1 « *x 12.09 -17.32* 5.65
N
Grain yield plant? 2 * -20.10* -7.34 -30.22*
3 *x 13.28 49.94** 11.89

* ** = gignificant at 0.05 and 0.01 levels of probability, respectively.
Cross 1= Sakha 93 x Sakha 69 Cross 2 = Sids 12xSids 13 Cross 3 = Sids 13xSakha 69




e

247

ABD EL-HAMID, E.A.M. and M.N.A. EL-HAWARY

103445 SOUBUILIOP X SDURUILIOP = |

PaYe dUBLIWOP X dARIppe = [

3Jay° dURUIWOP = Y
69 BUIESXET SPIS = £ SSO €T SPISXZT SPIS = 7 SS01) 69 BUNES X £6 BYNES =T SS01)
*APAIadsal ‘A3iliqeqoud JO SjpA3) TO'0 PUB S0°0 1 JUBDUIUBIS = 4x '

P340 aAlIppe = p

OY2 SARIPPE X SADIPPR = |

POYD ueSW = W

S1eondna €V 0F%x99°C- TCO0F 140 STO0F+x90'T (9°0F++9L°E S0'0F++0C 0 ST0¥90°0- € Q
Sjeondng SH0F«€6'0 ¢ 0FCC0- v OFET 0 [9°0FZE0- 90°0F¢1°0- STOFxxCC 1 4 m m_
Kiejuswadwod SE0FPT 0 9T 0F =650 TOF8T0- ZS0FT0 €0°0F+00- TO0F«x160 1 .m
S3edlidna LLEF+xC8TT €L TFI8C €CCFLCE- 9F 4G ST- (TOFLT0- SETF++8595 € o
.................... 8/ v¥98°T LTOF«L90- 98 TFx+L618 4 m m.
S3eandng EVCFS € TTTF b £ TF95°0 VUEF6T b TTOF#+1CC Sb TF«CC SS T & ml.
J1eodng 65 CFxx1b'8 T TF+4659- TS TFaxl TG~ 66 €Fxx80°ET- 9 OF #4CE T €S TF+4ET ST €
a3eoidng 6T TF+xLBET- 86'0FST 0- EETF#xL6'E OV EFanl89T | BTOFxalET- YE TF4+46E TH1 4 m, .m
31ed1dnQ SETF6 ¢ TT TF+450€- TETFI9°0 1S €FL9°€E 570780 , YE TF+xbL ST T m g
Sjedidng YEIFIVE- [FENETS ELTFS61- LY YFSPT TCOFAEYT YL TF4x95°56 €
S1e0ndng Y TFxxbT 01~ €CTF6L0- SSTFAICE ThF 9L b1 6T 0Fx<E T~ 95 TF+xE5 06 z M .m
31ed1Idnq 85 TF«V 9" 8T TFLET STF61°0 L6 €F+98L TCOFax 1t 1- €5 TF L5 06 T a s
sise3sida Jo adA) I f ! H P . W 501D yesy

o —

'S9S5040 JE3YM peaIq 92JY3 U} S3IRL] PaIPNIS || J0j SI0LID pIepurlS F sueaw :m_ue,w@w.m Bujsn uonpoe auab Jo sadAl ' 9jgel




WHEAT. I-AGRONOMIC CHARACTERISTICS

-

C e

I1.6 GENERATION MEAN ANALYSIS FOR SOME QUANTITATIVE TRAITS IN BREAD

248

1093 SDUBUIWIOP X DUBUILIOP =|

POy aduewwop x o>_u._vum =

9)344° SduRUIWOP = Y
69 BUNRSXET SPIS = £ SS01) €T SPISXZT SPIS = 7SS0 69 BYIES X €6 BPJES =T SS0)

P340 dANIPPE X dADIPPE =|
1940 aAippe = p

PIYS uedw = W

“AlApadsai ‘Aljigeqoid JO S[9A) 100 pue G0°0 38 WEDYIUBIS = 4y ‘%

P OTFx2S8S V1T~

ao|dng 606F++999E- | 060TF+EETS | 6C°6TF*+80°99T BUTFaETTT VUTIF89°E €
Aeuswsidwiod]  96°07FS9'bC 6£°6¥9L°C1- TE'TIF8LT C90EFEY'L LS TF4x0'8- 9 TTFxxTH'95 ST yiueid pRIA ulel

2101dng €8°8TF 10T SS'8F 4xTH'6T 95°0T¥/8°0T- L08TFICC 8TFLET- TLORF4+8T 1S 1

a1eoidng 950¥80°'7 8C'0FT0°0- TE'0F+x98°0- V8 0F4x50'€- 80°0F 44220 LE0F4xlb'S €

2edjidng L OF4a8T°E- SE0FH9°0 Tr0F4S0'E TUTFa 9Ly 600F++EL'0 »@df*w«.N .. 7 biam [pussy -00T
.......... - bOTFED 800F+T0- GE0Te6E | 1

jedydng VCOFL Y 9'SFxx9C TG L6'9F+THT- Y8IFSETL- LTTFaabT'61 - 60°[Fx6566 £ s

Sieddng €9'STF++9T°05 TCLF4I8'TC 9T6F+x10'9C TEVIFI9°GC CTF4x66'L £E°6F 44598 e m_oEu“. uo. -~

9jeoydng T8'0TFx+9'62- EUSFU Y- 109¥95°0T T9TF9C TE 6 TF#+9ES . LT'9Fx+S0'T9 %
.................... TTE1F88'61- SE0FaabTE | VBOSFHA6'6E | el

aeaydng S8'LF+x67'8T SLEFSTT- ShFaa8T- 96 TTF#x1T°9t~ Y6 0F4x11°6- ..n w.vw**mm@ 2 o QMH“M_MDEE

ajedidng 96'8¥8¢'S1- b1 b4 T0'8T E6'VFIE9 92'E1¥99'ST 96'0%€6°0 20'SFx60'SZ T

jeolidng 9Z'0TFEG'ET 19'bFaabE'ST E'9FLL6 LY'9TF6S TE0F#L9'0 P'9F4xS'L6 £

eoldng £0'8F#S5b"91- IS EFaES T TUSF4xl 6'€T E0'ETEAST'IL 0FaELy | WWSF6L8 2 bRy el

ajeoydng 6€'6F28'S T b FanlT8T L0'9FL6'T- TSTFSY b TE'0Fx92'8- 80'9F 299101 1

siseysida .

10 3dAL ! f _ H P w sson el

PAUCD “f @Iqel




ABD EL-HAMID, E.AM. and M.N.A. EL-HAWARY 249

Table 5. Type of gene action using generation variance for all studied traits @ three
crosses of bread wheat.

Trait Cross 9% ph ’E g #D 9’ H (H/D)"m
/ 1 18.58 3.37 15.21 10.29 4.93 0.69
Days to heading 2 17.19 2,18 15.00 3.50 11.50 1.81
3 25.17 2.74 22.43 16.51 5.92 0.60
1 13.73 4.94 8.79 6.97 1.82 0.51
Days to maturity 2 15.72 231 13.41 12.89 0.52 0.20
3 18.14 4.04 14.10 9.11 4,99 0.74
1 17.03 3.38 13.65 10.65 3.00 0.53
Grain filling period 2 28.70 6.06 22.64 19.85 2,79 0.38
3 46.08 3.89 42,19 31.47 10.72 0.58
1 032 010 | 022 | 019 .| 0.03 040
Grain filling rate 2 0.47 0.24 0.24 0.24 y 0.00 0.11
3 0.47 0.14 0.33 0.19 0.15 0.88
1 342.39 6.60 335.79 311.38 24.41 0.28
Plant height 2 255.01 6.21 248.81 | 239.73 9.08 0.19,
3 344.51 6.04 338.47 218.13 | 120.34 0.74
1 181.66 66.32 115.34 59.42 55.92 0.97
Number of spikes plant”
. 2 165.04 51.39 113.66 94.14 19.52 0.46
3 202.93 48.07 154.85 | 11292 | 41.93 0.61
1 296.13 120.13 176.01 174.00 2.01 0.11
Number of kernels
spike’ 2 663.54 91.72 571.83 284.07 | 287.75 1.01
3 399.66 114.71 284.95 238.45 46.50 0.44
1 1.08 0.48 0.60 0.29 0.31 1.04
100- kernel weight 2 [ 133 0.40 0.93 0.55 0.38 0.83
3 0.75 0.37 0.39 0.37 0.01 0.18 .
1 866.78 254.09 612.68 380.99 | 231.69 0.78
Grain yield plant™ 2 986.01 454.76 531.25 408.80 | 122.45 0.55
3 900.06 290.36 609.70 326.61 | 283.09 0.93,

*, ¥* = significant at 0.05 and 0.01 levels of probability, respectively

Cross 1= Sakha 93 x Sakha 69 Cross 2 = Sids 12xSids 13 Cross 3 = Sids 13xSakha 69

o? ph = Phenotypic variance. oZ'E = Environmental variance ot g = Genotypic
variance

(H/D)”z Average degree of dominance  o® D = Additive variance g? H = Dominance

variance
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Table 6. Heterosis over mid and better parent, inbreeding depression, heritability
percentage in broad and narrow senses and expected genetic advance

from selection for all studied traits in three bread wheat crosses.

Expected
. Heterosis % Heritability percentage genetic
Trait Cross Inbr. Dep. advance
M.P B.P hins Nas (A9)%
1 1.40%* | 2.99*%* 0.94* 81.87 55.36 5.29
Days to heading 2 1.39%* | 2.82%* 0.32 87.29 20.37 1.82
3 1.06** | 2.63** 1,40** 89.12 65.60 7.07
1 0.08 0.63 0.23 64.04 50.76 2.64
Days to maturity 2 -0.66 0.66 1.35%* 85.28 81.97 6.69
3 0.34 1.25* 0.16 77.74 50.23 2.98
1 -2.06 1.99** 0.98* 80.13 62.51 9.84
Grain filling period 2 -4.32 -3.18 3.34** 78.89 69.16 14.67
3 -0.92 -0.70 2.08** 91.56 68.30 18.45
1 58.23** | 44,14** 13.53** 69.68 59.95 70.24
Grain filling rate 2 67.89** | 50,91** 29.31** 50.26 49.63 54.78
3 4.12** { -13.35 10.68** 70.45 39.75 .4~8.79
1 3.16** -4.73 1.99 98.07 90.94 34.39
Plant height 2 -4.18 -8.43 0.76 97.57 94.01 31.93
3 -0.41 -1.03 7.63** 98.25 63.32 24.53
. 1 12.33** | 9,11** 3.46 63.49 32.71 26.68
N“mb;;g:_fp'kes 2 029 | 2444 | 676** | 6886 | 57.04 50.65
3 -7.90 -15.97 5.38%* 76.31 55.65 49.92
Number of kernels 1 -12.44 | -18.53 10.48** 59.44 58.76 30.07
spike™ 2 -1.30 -7.85 22.34** 86.18 42.81 26.34
3 -15.05 -30.60 20.27** 71.30 59.66 28.16
1 10.95** | 7.41** 9.12** 55.74 26.74 13.50
100- kernel weight 2 -28.37 | -36.75 1,93** 70.20 41.47 24.51
3 -24.15 | -27.62 20.62** 51.32 49.66 21.30
1 61.29** | 52 37** 16.83** 70.69 43.96 49.18
Grain yield plar?tﬂ'1 ' 2 49.50** | 31,62** 25.09** 53.88 41.46 4046
' 3. 0.37 -17.89 5.20 67.74 36.29 38.62

*, **‘="§i§|‘a1ﬁ'cant at 0.05 and 0.01 levels of probability, respectively.
Cross 1= Sakha 93 x Sakha 69 Cross 2 = Sids 12xSids 13 Cross 3 = Sids 13xSakha 69
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