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ABSTRACT

The present work was carried out during 2005/2006 to 2008/2009. Three crosses
among five parents, namely Gemmeiza9 x sahel 1, sakha 94 x zemamra 1 and sakha 94 x
Promising line were grown in two experiments (normal irrigation (N} and drought stress
(D). Five populations (P, P, F; F; and F3) for each cross were used. Significant
positive heterotic effects were found for all characters, except for mumber of spike plant”’
in the second and third crosses, number of kernels spike™ in the first cross and 100-
kernel weight (g) in the first and third crosses in drought and also number of spikes
plant’ in the third cross and number of kernels spike” in the second cross in normal
irrigation. Over-dominance, above the higher parent, was detected for all characters,
except for number of spikes plant” in the third cross, No. of kernels spike” in the first .
cross and 100-kernel weight (g) in the first and third crosses in drought, and also, except
number of spikes plant’ in the third cross and number of kernels spike’, in the second
cross in normal irrigation. The other types of dominance were also studied. Inbreeding
depression estimates were found to be significant and positive for number of kernels
spike™ in all crosses in F; and F;, and also for grain yield in the first and second crosses
in Fy, significant and negative for 100-kernel weight for third cross in F; and F; and also
in the first cross in F; (drought), and also in normal irrigation inbreeding depression was
positive and significant for 100-kernel weight in the first cross for F; and in all
characters for second and third crosses except for number of kernels spike™ and 100-
Kernel weight in the third cross. Additive gene effects were significant for all characters
except for number of spikes plant' " in drought " and number of kernels spike” in
normal in the first cross, and also significant (additive x additive} for all characters in
both drought and normal except for 100-kernel weight in the third cross. F, deviation
(E,) was significant for all studied characters except for number of spikes plant” in third
cross and grain yield plant’ in the second and third crosses under drought, while under
normal, (E,) was significant for all studied characiers except for number of spikes plant’
and grain yield plant” in the second cross. Moreover, I; deviation (E;) was significant in
all characters except for grain yield and in all crosses except number of spikes plant™ in
the third cross and 100-kernel welght in the first cross under drought, and except for
number of spikes plant’ in the first and the second crosses, and 100-kernel weight in the
third cross under normal irrigation. These results suggest the potential for obtaining
Surther improvements in most studied characters. In addition, dominance and epistasis
were found to be significant for most of the studied atiributes. High to medium values of
heritability estimates were found to be associated with low and moderate expected and
actual grain in most characters at both drought and normal watering. Selection in
segregating generations could be effective to produce Hnes have high yielding ability
under drought condition.
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INTRODUCTION

Wheat- is one of the most important food crop in Egypt. The local
consumption of wheat is increasing due to the continuous increase of
population. Wheat breeder faced the dxfﬁculty of choosing the parental lines
which when crossed would result in the highest proportion of desirable
segregates and -also with the difficulty in selection best genotypes from the
progeny in early generations. The Egyptian wheat cultivars have relatively
narrow genetic base, so, selection among these cultivars for increasing grain
yield and: its components is expected to be less effective. Hybridization
between the local wheat cultivars and exotic materials would be the solution
to increase genetic variability. Therefore, increasing wheat production
vertically and/or horizontally becomes an. important goal to reduce the
amount of wheat imports, save foreign currency, and :provide enough food
to meet the incréasing domestic demands. These targets could be realized by
breeding new high yielding, early maturing, drought, heat and salt tolerant
wheat varieties. Drought tolerant wheat cultivars will be directed to solve
the problem of ‘drought under rainfed areas and could be used to expand
wheat areas. under marginal conditions. . Since decision making about
effective breeding system to be used is mainly dicatated by type of gene
action: controlling the genetic variation, such information is helpful for the
breeders. to-predict in early generations the. effective breeding program, the
potentlal of new recombination lines that could be developed following a
series of selfing generauons Since, genetic information obtained from multi
generations are “reliable compared with these based on one generation,
therefore, five populations (P,, P,, F,, F; and F3) are considered the one
which may provide detailed genetic information for the empioyed
genotypes.

Abul-Naas et al (1991) reported that dommance played an 1mportant
role in genetic control for number of spikes plant”, number of kernels spike”

!, 100-kernel weight and grain yield plant™. On the other hand, El-Hosary et
gl_ (2000), showed that additive and non-additive gene effects have
important ‘roles in controlling the genetic system for yield and its
components. Meanwhile, Abdel-Nour (2005) reported predominance of
additive and additive x additive gene action in controlling the genetic
system for yield and its components under normal and drought. And also
Tammam (2005) showed that additive and additive x additive gene effects
were mostly higher.

However, Abdel-Nour (2006a) revealed that additive and dominance
gene effects were important for grain yield and number of kernels spike™.

On the other hand, Kheiralla (1994) studied the effects of drought
stress on the components of genetic variation for earliness in wheat. He
showed that additive and non-additive gene effects were found to be
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controlling earliness in both normal and drought environments. Narrow
sense heritability was estimated to be 0.49 in the favorable environment and
0.67 under stress. In addition, concerning the heritability estimates,
Hendawy (2003), El-Sayed (2004), Abdel-Nour (2006), Abd-Allah (2007)
and Abd-Allah and Abdel-Dayem (2008) reported that narrow sense
heritability estimates for yicld and its components were medium to high. ‘
This work was aimed to deal with genetic components and behavior
from selection in three bread wheat crosses derived from five diverse bread
wheat genotypes using five populations under normal and drought
environments.

MATERIALS AND METHODS

Three crosses were used in the present study. They were derived
from five widely diverse bread wheat genotypes. Names and pedigree of
parental genotypes are given in Table (1). These genotypes were used to
obtain the following three crosses: (1) Gemmeiza 9 x Sahel 1 (2), Sakha 94

x Zemamr- 1 and (3) Sakha 94 x ( a promising line).

Table 1. The name, pedigree and origin of the five parental bread wheat

genotypes.
No. Name Pedigree - .| Origin
P, | Gemmeiza 9 |ALD"s""HUAC"S"//CMH74A. 630/SX Egypt
P, | Sahel 1 NS§732/Pima/ Vee"S" Egypt
P; | Sakha 94 Opta/Rayon//Kauz Egypt

P, { Zemamra-1 ICW91-0157-3AP-OTS4AP-OTS-2AP-Ol- CAP [CARDA

Ps (A promising line | Gizal58/5/CFN/CNO"S"//RON/3/BB/Nor67/ | Egypt
4/t1/3/FN/TH/NARS59*2

Cultlvar Gemmiza 9 and Sakha 94 ( high yield and high number of
spikes plant™), Zemamra—l from exotic materials (high yield, and has high
number of spikes plant™ and heavy kernel weight under drought). Two local
genotypes Sahel 1 and promising line (both are good yielders and have high
number of kernels spike and also promising line have heavy kernel weight
under drought).

The study was carried out at E1-Giza Research Station during three
successive seasons from 2005/2006 to 2007 / 2008. The final experiment
(the fourth season) was conducted at Kafr El-Hamam Research Station, El-
Sharkia Governorate, Agriculture Research Center, A.R.C. in 2008 / 2009
season,. In the first season (2005/2006), the parental genotypes were crosses
to obtain F; seeds. In the second season {2006/2007), the hybrid seed of the
three crosses were sown to give the F; plants. These plants were seifed to
produce F; seeds. Crossing was repeated to ensure enough more fresh
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hybrid seeds. The new hybrid seed and part of the F, seeds were stored
under réﬁ'igeration for further use. In the third season (2007/2008), Fy, F;
and parents seed were sown to produce more F; seeds and F, plants were
selfed to produce F; seeds,

In the fourth season (2008/2009) the five population Py, P, F, F; and F;
of each of the three crosses were sown in two adjacent experiments. The first
experiment (stress experiment) was irrigated once (70 days after planting
irrigation). The second experiment (non-stress or normal experiment) was
irrigated four times after planting immigation. A border of fifteen meters was set
between the two experiments. Each experiment was arranged in a randomized
complete blocks design with four replications. Rows were 4 m long spaced 20cm
apart. The plants within rows were 10 cm apart. Each plot consisted of two rows
for each parent and F), five rows for F; generation and 20 rows for F; families
selected from F, at season 2007/2008 from each cross. Data were recorded on
individual guarded plants from each plot (50 plants from F, 40 plants from F;-
bulk and 10 plants for parents and Fy) for No. of spikes Flams*‘, No. of kemels
spikes’, 100-kemel weight (g) and grain yield plant’. The proper culture
practices were applied as recommended for wheat production in both
experiments, The amounts of total rainfal) during the fourth growing season are
shown in Table (2).

Table 2. Monthly total rainfall at Sharkia during 2008/2009 winter season.

Month Nov. [Dec. [Jan. |[Feb. | Mar. | Apr. | May
2008 | 2008 | 2009 | 2009 |2009 |2009 |2009

Rainfall

mm/month i 0.6 8.4 6.5 0.02 - -

Table confents was estimates over 158 cm.

The amount of heterosis was expressed as the percentage increase of
Fi above better parent values. Inbreeding depression was calculated as the
difference between the F; and F> means expressed as percentage of the F,
mean, and the difference between the ¥, and ¥; means expressed as
percentage of the F; mean. The T-test was used to determine the
significance of these deviations where the standard error (S.E.) was
calculated as following
S.E. for better parent heterosis
F, —-BP =( VF, + VBP)"*

and S.E for inbreedin% gepression .

Fy - Fy= (VF, + V)
To- 3 = (VF; + VF3)'?
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In addition F, deviation (E;) and F3 deviation (E2} were measured as
suggested by Mather and Jinks (1971). Potence ratio (P) was also calculated
according to Peter and Frey (1966).

Type of gene effects was estimated according to Singh and
Chandhary (1985) five parameter model.

The standard Error of additive(d), dominance (h), dominance x
dominance (1) and additive x additive (i ) is obtained by taking the squares
root of respective variation ' T ' test values are calculated upon d1v1d1ng the
effects of d', h, 1 and i by their respective standard error.

m Fz _
d=12P,-12P, _

h =1/6 @F+ 12 F,- 16 F3)

1 =13(16F;-24F;,+8F)

i =P\ -F+12@r-P;+h)-1/41

andVm=V Fz
vVd=1/4 (VP, +VP2)
Vh =1/36 (16VF,; + 144 VF; +256 VF3)
VI =1/9(256V VF; + 576 ) VF + 64 VFy)
Vi =VP+VF+ 1/4 ( VP, + VP, + Vh) + 1/16 V;

Heritability in broad and narrow sense was calculated according to
Mather (1949) and parent off-spring regression according to Sakai (1960).
Furthermore, the predicated and actual genetic advance (Ag) from selection
were computed according to Johanson et al (1955).

The genetic gain as percentage of the F, and F; mean performance
(Ag %) was computed using the method of Miller ef al (1958).

RESULTS AND DISCUSSION

Genotypes differences were significant in most characters under
investigation. The F, genetic variances were also significant for all studied
characters in the three crosses under the two environments. Therefore, the
different biometrical parameters used in this investigation were estimated.
Means and variances of the five populations Py, P», Fy, F2 and F; for the
characters studied in the three crosses under drought and normal cond:t;ons
are presented in Table (3).

Heterosis relative to the better parent, inbreeding depression
percentage, potence ratio (P), E1, E2 and different gene actions for the four
studied characters under two environments are given in Table (4).

Significant positive heterosis was found for grain yield under
drought and normal watering except first cross at normal irrigation; No. of
spike plant™ in the first cross and No. of kernels splke in the second and
third one under drought. Besides positive heterosis was found for No. of
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Table 3. Means {x) and variances (S?) for the studied characters of the
five populations (P, P;, Fy, F; and bulk F; families) in three

bread what crosses.
Gemmeiza 9 x Sahel 1
Ciarldsr_ arameter Drow ~ Normal
1 P]_ Pg F. Fj F)Bﬂlk L gl F[ .Fj. E;_BIIIK
No. :":.l't‘f“l X | 860 | 888 [1250] 1205 | 1242 | 1320 620 [13.38] 1300 | 11.43
: S2 188 | 056327 1480 9.19 | 535 | 4.65 | 424 | 2207 ) 1725
‘::-"' X {5320 }63.45(57.93| 5062 | 43.46 | 68.80 |69.16|85.30) 87.60 | 90.86
wike! |° s2 £6.00 |37.30 | 56.12 | 164.14| 117.06 | 13.53 | 11.79 [ 16.18 | 166.56 | 105.04
100-kernel |y | 467 | 440 | 463 | 468 | 485 | 483 [ 395 [ 507 | 400 | 487
weight(g)
: S2  |0.0270.021|0.037] 0.135 | 0.089 | 0.08 |-0.09 | 0.05 | 039 | 0.5
G;’,'::t?;“é)" X  |16.92(19.74 (2759 24.14 | 23.71 {28.42 |14.05|29.09] 28.70 | 27.51
s2 | 504 [ 358|589 | 5300 | 3371 {1359 539 {1551 66.22 | 47.39
Sakha 94 x Zemanira-1
F““:L’nl’:‘,‘”‘ X {1002 95 | 817 | 795 | 7.50 {13.68{11.10{1427| 13.60 | 13.00
s2 | 123 059|184 aaa | 345 [ 120 | 096 {093 | 9.46 | 688
1::- of - X 53324564 7167) 6639 | 48.02 | 77.43 |61.57|74.10| 64.72 | 6399
spike” s2 9.56 (1323 2.60 | 9440 | 57.63 | 6.45 | 8.65 | 6.02 | 39.99 | 29.08
100-kernel | x 411 [ 492 | 497 | 504 | 534 | 4.61 {448 | 532 | 5.10 | 507
weight(g)
sz | 007 | 022 {0153 ] 0.626 | 0.509 [0.026 {0.012{0.081] 0.188 | 0.131
G;'hf':t{iﬁ X |16.77)18.87)21.66] 2046 | 1924 | 28.18 |26.06|34.43| 30.43 | 2839
S2 |07 |340) 4092812 ) 1656 | 1.89 | 2.81 | 299 | 2757 | 1826
Sakha 94 x Promising line
No. ;lf:l’tii‘“ X j1002] 88 | 967 962 | 921 j13.68] 9.44 |11.14] 9.38 | 9.00
1]
s2 | 123 {139 {147 {1220 757 | 1.20 | 3.68 | 2.39 | 12.90 | 10.70
1::;::3 X |5332]57.23 7486 69.05 | 57.93 | 77.43 {70.18 | 90.87 | 89.98 | 88.89
spike’ 52 9.56 | 438 [11.28104.08} 6523 | 6.45 |13.04}1052] 89.55 | 6111
100-kernel X 411 {512 1487 | 515 | 544 | 461 | 497 [ 538 | 533 | 5.00
weight(g) .
S2 [ 007|003 |0.11 {0373 | 0.263 | 0.026 |0.072[0.078| 0296 | 8.229
G;I"‘:t!;i:'g‘; X l16.77{18.66|21.07] 2002 | 19.77 { 28.18 {22.89 |36.23 | 32.00 | 29.71
1 ST tom | 3447508 | sed1 [ 29066 | 1.89 | 6.9 ['1.56 | 47.89 { 32.97
D= Drought N= Normal irrigation
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Table 4. Heterosis, potence ratio, inbreeding depression and gene action
parameters in the three bread wheat crosses.

No. of spikes No. of Kernels [100-kernel weight |Grain yield plant™
Character lant”? spike™ ® ®
Cross 1 2131 72T3[1 311 2| 3
Heterosis % 408" 11 -3.491-8.7{25.6 Pp0.81°]-0.36 | 1.01 [-4.58 1479 12927
over BP 1.36 4317 F 4.3"[7367(4.97 [154818.35" | 2.36 [22.18
. 27.46) 6.12 | 0.43 |.0.08] 5.78 [10.02{0.704] 1.12 [ 0.51 | 6.53 | 4.83 [ 3.55
Potence ratio % 1.05 | 1.46 | 020]93.44] 0.58 [ 4.71 | 1.55 |12.32]3.27 [ 1.09 | 6.90 | 4.04

F, ZUZ‘U

36 | 2.69 | 0.52 1262”1737 (7.76™ | -1.08 | -1.41 |-5.757(12.5"| 5.847 | 4.98

drought

- wal

4.26 1424" 276711617 363

11317 -2.1 FZ“

12087} 4.41 | 8.91 |-3.72°} 1.13 | 1.21 | 0.61 | 0.59 |6.19
1205™

-3.0515.66

Fy

5951563 178 15967 125

2.84 (4.70 0.98 |3.35"(4.14°| £.93 | 1.34 1168

F,

Inbreeding depression

4.15 |6.64

Fy
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spikes plant” in the second cross, No. of kemnels spike  in the first and
second crosses and 100-kernel weight in all crosses under normal nngatlon

Significant negative heterosis was found for No. of spikes plant” in
the second cross, No. of kernels spike” in the first cross and 100-kernel
weight in the third one under drought and also significant negative heterosis
was found for No. of spikes plant” in the third cross and No. of kernels
spike™ in the second one under normal irrigation. These results mdlcated the
presence of heterosis effects for these characters.

Similar results were reported by Gautam and Jain (1985), Khalifa
(1997), El-Hossary et al (2000), Hendawy (2003), Ei-Sayed et al (2004),
Tammam (2005), Abdel-Nour (2006), Abdel-Nour and Moshref (2006),
Abd-Allah (2007) and Abd-Allah and Abd El-Dayem (2008).
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Number of spikes plant”’, number of kemnels splke and kemel
welght are the main components of grain yield plant”. Hence, heterotic
increase if found in one or more of these attributes with others attributes
being constant would lead to favorable yield i increase in hybrids. The lack of
significance in heterosis of No. of spikes plant ! in the second cross, No. of
kernels spike ! in the first cross and 100-kemel weight in the third one
under drought ‘and also No. of spikes plant™ in third cross and No. of kernels
spike! in second one under normal conditions could be due to the lower
magnitude of the non-additive gene action. These results are in agreement
with Amaya et al (1972). Ketata et al (1976). The pronounced heterotic
effect detected for No. of spikes plant™ in the first cross and No. of kemels
spike™? in the second and third crosses and crosses under drought and also,
No. of kernels spike™ in the second cross, No. of spikes plant™ in the first
cross and 100-kernel weight in all crosses under normal condition would be
of interest in a breeding program for high yielding ability.

The potance ratio obtained indicated over dominance towards the
lngher parent were obtained for all characters except for No. of spikes plant’

! in the third cross, No of kernels spike™ in the first cross and IOO-kemcl
weight for all crosses under drought and also No. of kernels spike™ in the
first cross, 100-kernel weight in the second and third crosses and grain yield
plant’ in the second and third crosses under normal condition. Complete
dominance was found for 100-kemnel weight in the second cross under
drought and also for all characters in the first cross except No. of kernels
spike! and No. of spikes plant” in the second cross under normal condition.
There was partial dominance towards the higher parent for No. of spikes
plant” in the third cross and 100-kemel welght in the first and third crosses
under drought and also No. of kernels spike” in the second cross under
normal condition. Meanwhile, partml dominance towards the lower parent
was found for No. of spikes plant™ in third cross under normal irrigation.
These results are in harmony with those obtained by Ketata et al (1976),
Jatasra and Paroda (1980), Abul-Naas et al (1991), Hendawy (2003), Abdel-
Nour (2006b), Abdel-Nour and Moshref (2006), Abdel-Allah(2007) and
Abdel-Alla and Abdel-Dayem (2008).

Significant inbreeding depression was found for. No. of spikes plant -

Vin the second cross, No. of kernels spike™” in all crosses and grain yield
plant! in the first and second ones under drought. Although, under normal
condition, significant inbreeding depression was found for all characters
except for No: of kernels spike™ in the first and the third crosses and grain
yield in the first cross.

However, significant negative inbreeding depression (inbreeding
gain) was detected for 100‘keme1 weight for all crosses under drought and
only No. of kernels spike™ in the first cross under normal irrigation. This is
a valid result, since the expression of heterosis in F; may be followed by
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considerable reduction in F, performance. The obtained results for most
cases were in harmony with those obtained by Gautam and Jain (1985),
Khalifa et al (1997) and Abdel-Nour (2006b). :

Significant heterosis and insignificant inbreeding depression were
obtained for No. of spikes plant™ in the first cross and grain yield plant” in
the third cross under drought and also for No. of kernels spike™ in the third
cross under normal condition.

Moreover, significant positive heterosis and significant negative
inbreeding depression for No. of kemels splke in the first cross under
normal condition were detected. The contradiction between heterosis and
inbreeding depression estimates could be due to the presence of linkage
between genes in these materials {(Van der Veen 1959). These results
indicated that selection in the segregation population for development grain
yield under drought condition could be effective to produce lines that have
high grain yield and high tolerance to drought stress. Similar results were
obtained by Kheiralla, et al (1993), Farshadfar et ol (2001) and Tammam
(2005).

Nature of gene action was determined using the ﬁve parameter
model (Table 4). The estimated mean effect of F» m. which reflects the
contribution due to the overall mean plus the locus effect and interaction of
fixed loci, was found t~ be highly significant for all the studied characters in
all crosses under both drought and normal irrigation. The additive gene
effect (d) were found to be significant and posmve for No. of spikes plant’
in the second and third cross, No. of kernels spike™ in the second cross and
100-kernel weight in the first cross under drought, and for all characters for
‘all crosses except No. of kernels in the first cross and 100-kernel weight in
the third cross under normal condition. However, significant negative
additive values (d) was obtained for all crosses for all characters except for
No. of spikes plant™ for all crosses, No. of kernels spike™ in the second
cross and 100-kernel weight in the first cross under drought and also, 100-
kernel weight in third cross under normal condition. These results suggest
the potential for obtaining further improvement for the former characters,
i.e. that showed positive and significant values by using pedigree selection
program.

Dominance gene effect (h) was found to be significant for all
characters of all crosses, except number of spikes plant™ in the first and third
crosses and gram yield plant™ in the third one (D) and also number of
kernels spike’! in the third cross, 100-kernel weight in the first cross and
grain yield pant” in the first cross (N). when dominant gene are present, it
would tend to favor the production of hybrid, while the existence of the
additive gene action in the gene pool encourage the improvement of the
character by selection program.
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Dominance x dominance (1) types of gene amlon were found to be
‘negative and significant for number of kernels spike™ for all crosses and
positive significant for 100-kemel weight in the first and second ones m
drought condition and also negative significant for number of spikes plant’
in the first and third crosses and positive significant for number of kernels
spike™” in the second one in the normal environment. These results confirm
the importance role of dominance x dominance gene interactions in the
genetic system controlling these characters. A significant additive x additive
type of epistasis (i) was detected for all characters in all crosses for both two
drought and normal irrigation except for 100-kernel weight in the third cross
under normal irrigation. The important roles of both additive and non-
additive gene actions in certain studied characters indicated that selection
procedures’ based on the accumulation of additive effects would be very
successful in improving these characters. Similar findings were reported by
El-Hosary et al (2000), Hendawy (2003), Abdel-Nour (2006b), Abdel-Allah
(2007) and Abdel-Allah and Abdel-Dayem (2008).

Significant and positive F; deviation (E;) was found for all
characters in the first cross under both condition (D and N), for No. of
kemnels- spike” and 100-kernel weight in the second and third ones under
drought’ condttton and also positive significantly was found for No. of
kernels spike™ in the third cross, 100-keme1 weight in the second and third
crosses and for grain yield plant” in the third one under normal condition.
On the other hand, insignificant F, deviations were detected for No. of
spikes plant™ in the third cross and for grain yield plant” in the seeond and
third ones under drought condition and also for No. of spikes plant” and
grain yield in the second one under normal condition. This may indicate that
epistatic gene effects had major contribution in the inheritance of these
traits.

'Fs devmhon (E2) was found to be significant and positive for No. of
spikes plant in the first cross and 100-kernel weight in the second and third
ones under drought condition and for all characters except for No. of spikes
plant”! in:the first cross, No. of kernels spike™ in the third cross and 100-
kernel weight in the second one under normal condltton While insignificant
(E») values were detected for No. of splkes plant? in the third cross, 100-
kernel weight in the first cross and for grain yield plant” in all crosses under
drought and also for No. of spikes plant” in the first and second crosses and
100-kernel weight in the third one under normal condition. These results
would ascertain the presence of epistasis in such magnitude as to warrant
great deal of attention in a breeding program.

Heritability estimates in broad and narrow sense, and between
generations (parent-offspring regression), are presented in Table (5). High
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Table 5. Heritability and expected versus actual gain for all the studied characters in three crosses of bread wheat.

Heritability Expected gain Actual gain
Parent -
Character cross Broad sense | Narrow sense offspring G.S Ag% of Fy G. S Ag% of F,
regression
D N D N D N D N D N D N D N

No. Of spikes 1| 871 | 7859 [ 7578 | 44.38 | 81.46 | 61.49 | 6.00 | 4.30 [ 49.82 [ 33.11] 5.09 | 526 | 40.97 [ 46.03
plant! 2 | 72.57 | 89.11 | 44.59 | 54.55 | 58.58 | 71.83 | 1.94 | 3.46 | 24.35| 2541 ] 2.24 | 3.38 | 29.86 | 29.86

3| 8884 | 8122 | 75.89 | 34.11 | 82.36 ' 57.66 | 5.46 | 2.52 | 56.76 | 25.54 | 4.67 | 3.89 | 50.65 [ 43.17

No. of Kernels 11 69:66 | 91.69 | 57.37 | 73.87 | 63.51 | 82.78 | 15.14 | 19.64 [ 29.91 | 22.42 | 14.16 [ 17.48 | 32,57 | 19.24
spike” 2 | 91.03 { 82.40 | 77.90 | 54.56 | 84.47 | 68.48 | 15.59 | 7.11 | 23.48 | 10.98 | 13.31 | 7.61 |27.51 [ 11.89
3 | 9152 | 88.83 | 74.65 | 63.52 | 83.29 | 76.17 | 15.69 | 12.38 | 22.72 | 13.76 | 13.86 [ 12.27 | 23.02 | 13.80

100-kernel 1__|79.26 | 81.28 | 68.15 | 71.79 [ 73.59 | 76.54 | 0.52 | 0.92 [11.03 [ 18.85] 0.45 | 0.79 | 9.32 [ 1619
weight (g) 2 | 7641 | 87.04 | 37.38 | 60.64 | 56.89 | 72.34 | 0.61 | 0.54 | 12,09 [10.62] 0.84 | 0.54 |15.66 [ 10.64
3| 81.23 [ 80.17 | 58.98 { 4527 | 70.i1 | 62.72 | 0.74 | 0.51 | 14.41| 952 | 0.74 | 0.62 | 13.62 | 12.37

" Grain vield 1] 9087 | 82.63 | 72.79 | 56.87 | 81.83 | 69.75 [10.92 | 9.53 | 45.22 {3322 9.79 | 9.89 | 41.28 | 39.96
plant (g) 2 o028 | 9070 | 6222 | 67.54 | 862 | 79.12 £ 69 | 751 [43.90 | 24021 7.23 | 696 [37.59 | 2453

93.86 | 92.04 | 81.62 | 6231 { 87.74 | 77.18 | 11.90 [ 8.88 | 59.45|27.76 | 9.84 | 9.13 { 49.79 | 30.73

De=Drought N= Normal irrigation
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heritability values in broad sense were detected for all studied characters
under both conditions ranged from 93.86% to 76.41% (indicating that
superior genotypes for these characters could be identified from the
phenotypic expression and illustrate the importance of straight forward
phenotypic selection for improvement of these traits) except for No. of
spikes plant™ in second cross and No. of kernels spike™ in first cross under
drought condition were moderate broad sense heritabilities were detected
and ranged from 69.66 % to 72.57 %.

Narrow sense heritability estimates ranged from 37.38 % for 100-
kernel weight in the second cross to 82.22 % for grain yield plant” in the
second cross under drought and ranged from 34.11 % for No. of spikes
plant” in the third cross to 73.87 % for No. of kemels spike™ in the first
cross under normal condition. The parent-offspring regression heritability
was found to be high to moderate and (rariged from 56.89% to 87.74%)
under drought and (from 69.75 to 82.78%) under normal condition. The
differences in magnitude of both narrow sense and parent-offspring
regression heritability estimates for all the studied characters would
ascertain the presence of both additive and non-additive gene effects in the
inheritance of these characters. This conclusion was also confirmed by
estimates of gene action parameter. Similar conclusions were also reported
by Abdel-Nour and Moshref (2006), Tammam (2006), Abdel-Nour (2006a
and b) and Abdel-Allah and Abdel-Dayem (2008).

- Besides, Table (5) shows the expected versus actual genetic gain for
all the studied characters. The expected genetic advance (Ag% F;) and
actual genetic advance (Ag%Fs)ranged from low to moderate for all studied
characters in all crosses under both drought and normal conditions except
for kernels weight in all crosses were low under both conditions. These
results indicated the possibility of practicing selection in carly segregating
generation to enhance these characters and hence selecting high yielding
genotypes. Dixit et al (1970) pointed out that high heritability is not always
associated with high genetic advance, but in order to make effective
selection, high heritability should be associated with high genetic gain.

Generally, most of the significant biometrical parameters resulted
from all crosses were higher in magnitude under drought condition, but
results from the second and third crosses were higher than those obtained
from the first one. Consequently, it could be concluded that the crosses
(Gemmeiza 9 x Sahel 1), (Sakha 94 x Zemamra-1) and (Sakha 94 x
Promising line) would be of interest in a breeding program for genetic
improvement of wheat under low water condition (drought).

246



REFERENCES

Abd-Allah, Soheir MLH (2007). Gene effect on yield components of five bread
wheat crosses. Alex. Sci. Ex. . 28(3): 92 -101.

Abd-Allah, Soheir M. H and S. M. A Abdel-Dayem (2008) Determination of
gene effects and variances in three bread wheat crosses. Ann. Agri. Sci.
Moshtohor. 46 (1): Ag. 23 -31.

Abdel-Nour, Nadya A. R. ( 2005). Genetical studies for yield and its components
on drought and drought susceptibility index in wheat. Egypt. J. Agric. Res.,
83 (4): 1725 - 1740. '

Abdel-Nour, Nadya A. R. (2006a). Gene effect on yield and yield components for
three bread wheat crosses (Triticum aestivum L.) Egypt J. Agric. Res. 84
(@) 1157 - 1171.

Abdel-Nour, Nadya A. R. (2006b). Genetic variation in grain yield and its -
components in three bread wheat crosses. Egypt J. Plant Breed. 10 (1): 289
—-304.

Abdel-Nour, Nadya A. R. and M. Kh. Moshref (2006). Gene effects and
variances in three wheat crosses using five parameters model. Egypt J.
Plant Breed 10 (1): 305 - 318.

Abul-Naass, A. A, A. A. El-Hosary and M. Asaker (1991). Genetical studies on
durum wheat (T¥iticm durum L.) Egypt. J. Agron. 16 (1-2): 81 — 94,
Amaya, A. A., R. H. Busch and K. L. Iebsock (1972). Estimates of genetic
effects of heading date, plant height and grain yield in durum wheat Crop

Sci. 12: 478 - 481.

Dixit, P, K., P. D, Saxena and L. K. Bhatia (1970). Estimation of genotypic
variability of some quantitative characters in groundnut. Indian J. Agric.
Sci. 40: 197 — 201. )

El-Hossary, A. A., M. E. Riad, Nagwa A. Rady and Manal A. Hassan (2000).

" Heterosis and combining ability in durum wheat Proc. 9 conf. Agron.,
Minufiya Univ., Sep.: 101 - 117,

El-Sayed, E. A. M. (2004) A diallel cross analysis for some quantitative
characters in bread wheat (Triticum aestivum L.) Egypt. J. Agric. Res. 82
(4): 1665 — 1679.

Farshadfar, E., M. Ghandha , M. Zahravi and J. Stuka (2001). Generation mean
analysis of drought tolerance in wheat (Triticum aestivum L.). Acta
Agronomic Hangarica 49 (1): 59— 66.

Gautam, P. L. and K. B. L. Jain (1985). Heterosis for various characters in
durum wheat. Indian J. Genet. 45: 159 - 165,

Hendawy, H. 1. (2003). Genetic architecture of yield and its components and some
other agronomic traits in bread wheat. Menufiya J. Agric. Res. 28 (1): 71—
86.

Jatasra, D). 5. and R. S. Pareda (1980). Genetics of yield and yield components in
bread wheat. Indian J. of Agric Sci. 50 (5): 379 -382.

Johanson, H. W., H. F. Robirson and R. E. Comstock (1955). Estimates of
genetic and environmental variability in soybeans. Agron. J. 47: 314.

247




Ketata, H., E.L. Smith, L.H. Edwards and R. W. Mc New (1976). Detection of
epistatic additive and dominance variation in winter wheat (Triticum
aestivum L. em. Thell). Crop Sci. 16 (1) 1- 4.

Khalifa, M. A., E.M. Shalaby, A. Ali and M. B. Towfelis (1997). Inheritance of
some physiological traits, yield and its components in durum wheat. Assuit J.
of Agric. Sci. 28(4): 143 - 161.

Kherialla, K. A. (1994). Inheritance of carliness and its relation with yield and
drought tolerance in spring wheat. Assuit J. of Agric. Sci. 25 (5): 129 —
139.

Khieralla, K. A., M. M. El-Defrawy and H. L. Tahany (1993). Genetic analysis
of grain yield, biomass, and harvest index in wheat under drought stress
and normal moisture conditions. Assiut J. Agric. Sci., 24: 163 — 183.

Mather, K. (1949). Biometrical Gepetics. Methnen Co., Ltd. London.

Mather, K. and J. L. Jinks (1971). Biometrical Gnetics. 2™ edition. Champman
and Hill Itd., London. ' ' ' '

Miller, P.A., J. C. Williams, H. F. Robinson, and R E. Comstock (1958).
Estimates of genotypes and environmental variances in upland cotton and
their implications in selection Agron. J. 50:126-131.

Peter, F.C. and K. J. Frey (1966). Genotypic correlation, dominance and
heritability of quantitative characters in oats. Crop Sci. 6: 259 — 262.

Sakai, K. L. (1960). Scientific basic of plant breeding. Lectures given at the Fac.

Of Agric. Cairo Univ. and Alex. Univ.

Singh, R. R. and B. D. Chaudhary, (1985). Biometrical Methods in Quantitative
Genetic Analysis. Kalyani Publisher New Delhi, Ludhiana, India.

Tammam, A. M. (2005). Generation mean analysis in bread wheat under different

environmental conditions. Minufiya J. Agric. Res. 30(3): 937-956.

Van der Veen, J. H. {(1959). Test of non-allelic interaction and linkage for
quantitative characters in generations derived from two dlplmd pure lines.
Genetica 30: 201.

$ 0 ol aiil AN mal G cad WD B Lalidny sl il ptlin i
(iliad)
O dasal 36 e ¢ 3o 36 Al Sl i
38 = Aol 330 Cipagd 350 = il paladd Ersmg dgna — il igns pud

« p2008/2007 Y ,2006/2005 s pud ga TH 53 5nd Crgng e i Cad b 5 g0l
A gl b 250 Aalae — plaadl 5 4 ) W Sl aaa 5 e il & jad 2y jal &
iy S Raallly Cag e JS ) Aeasd LD B ¢ G g (e oo DU e 220092008
o 5 00e A0 % P4 Laaey 10 pakay 5 %P Lia o] Jalan X9 5 5000) TN 0B e 81 (00N
1 gl LS il i

248



iyl ot RO gl il rgeal A gay By gins Jual) (0 Lol Py b paee¥ 48 S
ALKy My S gl Bl Qo) g 2y J5Y carned Al 2 ¢ lisd
= B PETNEFS FAWER TPONIPOULY JLEL QPSR JPY PE PR E O TP PSR RS PR LA
i B gl are o 0 el il sae o CRB B Cuiagd) A ey Rypias
can A i A ga g Ty gine IS wagd (b Ay BBy JoY Ciseed 4

bae L el pgand A8 Y olad 200 2t o) B 0 o 201 50 dnggle ud 33 Crania )
a3 I el i i caprell 2005 GBI n dpm e (1399 S b Qi e
Gl gl Mgl b padl 330y Gl JS A ol 6 Al sae oI, Lilid Uiy 5l
PER JPY PETH-yUR:

e 3 Sl b Bl tie Gl oW1 YD e 3 G B3k 39y i o sl 1S
= it 3e Jhal e G alad A5 Sl Cpedal WIS L il ik it SN
S8 cyagl bl S s diad I Y a3 A Ja Soliay S0 peed A Ui
agdlal g kel Cian A,

o md 3 dhea A gl il are Gial Gysineg Unge Gl dp 0 2k ol
¢l ial et Cag p ) ity JaV1 cutmell gl Jgcans diiay ZDUD Gagd JS Bpidl
I el Wi Y B gl 230 T i Lo gl S il (6 Sy ginay Ao 1S
Al el S L alal (o0 iyl Cand a1 el cagmd Jgenna diiay S
FUPS FIURE PR PR NENCIC .. TR PIRPR ST FO L O P W K |
Sy dipia b 430530 M i pekl . ApaB Cag Y a3 W cgpell Wil g Cageall
@JﬂMrh‘“JJg!LhiJﬁquJﬁqu
HJ@UMM%(E2)¢MJ&‘J}J,(E] ) oA Ul il ad s
 Clical 25 A ot il Sl Gyaal eia sy Laa 2o 53

o Lla 193 (g y Solyudl) Cigeinad e o (Sudl U dipind A58 Atk oyl
cdlindl Uik cady phall 5 )8 Oa S Ay ol Clinal plne

Labinng Sy 55 5ol o LS ¢ ina® (1K) Ao Lol pud o Whlimas 300558 50l s pglif
M*hu“-“ﬂwun“én‘—WJ*V‘LE!J‘MMU‘“M@JJ‘"WMJM
« Ay puad Cilisall plima o dacegia (o 5y Cpuand

(

(\'

{r

(¢

(o

("i

Sage D o Jymall pealll Gy 5 gl o i By B (il e SIELYY Sy 4 ARy
‘-“m—"\"uwdﬁ‘ua-n-‘“-l'qmqﬂjhiﬂujﬁwwtﬂmﬂbdymn“@dw
' 55 U U PRV RLES I

=Sy ¢ 1o ghe GpS3 5 6 ,Suad 3 501 Jupt (b AT e 36 gl umaial gt f LS
-5 Ak 405 MW Y bl 13 500 ST 8 g

(rooi) rii-fro;”‘cm{yﬂg)mﬂw

249






