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Abstract: The present investigation
was carried out at Kom-Ombo Agric.
Res. Stat, ARC, during the three
growing seasons of  1999/2000,
200072001 and 2001/2002, to study the
response to direct selection for grain
yield under normal and late planting
and estimate the correlated response of
the other stdied traits. The basic
material used in this study consisted of
120 F; families stemmed from bread
wheat cross [(C.271x INIA SIB/PAK)
x(K134(60)/4/TOB/BMAN//BB/3/CA

D)l

The results indicate significant
differences among F; families for grain
yield/plant, its components and
biological yield/plant. Phenotypic
coefficients of variability for traits
under study ranged from 9.38% to
18.53% while gcv ranged from 9.20%
to 17.32% under normal planting. On
the other hand, pcv ranged from 9.49%
to 19.89% while gcv ranged from
9.18% to 18.53% under late planting.

Broad sense heritability estimates
for the studied traits ranged from
85.20% for grain yield to 96% for
1000-kw under normal planting while it
ranged from 72.20% for grain yield to
93.50% for No. of kernels/spike under

late planting. Heritability values for
grain yield were (852 and 72.2%),
(594 and 51.5%) and (54.5 and 412
%) for Cy, C, and C,, under normal and
late planting, respectively.

After two cycles of pedigree
selection for grain yield/plant the
observed response was 2021 and
18.47% under nommal and late planting,
respectively, measured as deviation
from F; bulk and 7.62 and 7.54% under
nommal and late planting, respectively,
measured as deviation from the better
parent. While, direct selection for grain
yield/plant under normal planting was
accompanied with an increase ranged
from 12.04% for 1000-kw to 19.79%
for No. of spikes/plant compared with
population bulk. While, direct selection
for grain yield/plant under late planting
was accompanied with an increase
ranged from 4.56% for No. of
kernels/spike to 16.82 % for biological
yield/plant.

Direct selection for grain yield at
normal and late (heat stress) planting
using pedigree selection method was
effective in isolating lines have high
yielding ability and some of yield
components.
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Introduction

In Egypt, population increase is
creating new demands for food
production under conditions of
competition between agriculture,
industry and municipalities for
limited resources of land, water
and capital. Therefore, cultivation
has been expanded into marginal
areas where drought and high
temperature  occur  frequently.
Terminal heat stress is a common
abiotic factor responsible for
reducing yield of wheat in Upper
Egypt (Abdel- Shafi et al. 1999).
Direct response to selection is
dependent on the level of
heritability; indirect response to
selection is also dependent on the
genotypic correlation. These two
parameters  provide sufficient
information to evaluate the
benefits of direct or indirect
selection for an important trait
(Wang and Baker 1989). Selection
in early conditions is easier
because genetic variation and
heritability (h®) are high. It is
assumed that such selection can
lead to the identification of
cultivars able to perform well also
in stress zones (L.aing and Fisher
1977 and Whitehead and Allen
1990). However, these cultivars
are not necessarily the best
potential performance in stressed
environments, particularly if they
lack some morpho-physiological
traits supposedly involved in stress
resistance (Ceccarelli et al. 1991).
The second school of plant
breeders holds that nearly all crop
production occurs under stress

environments, and thereafter, plant
breeders should select in stress
environments (Atlin and Frey 1989
and Ceccarelli 1987).

Ortiz Ferrara et al. (1994)
stated that high temperature stress
indirectly reduces yield by directly
affecting various yield
components. Hence, grain yield as
a selection criterion to select
against heat stress remains the
most reliable yardstick.

Saadalla and Hamada (1994)
reported the effectiveness of
selection and pedigree breeding
methods based on grain yield,
1000-kernel weight and number of
kemels/spike for improving wheat
grain yield under heat- stressful
environment.

El-Morshidy et al. (2000)
recommended that under abiotic
stress (heat and  drought
conditions), the breeder should-
compromise  the relationship
between an average of genotype
and its stability parameters and so,
the breeders are often, on request,
required to recommend the highest
yielding genotypes irrespective of
whether a genotype is stable over
all traits or not. EI-Morshidy et al.
(2001) found that high temperature
during the duration of grain filling
reduced dry matter, 1000-kemel
weight and grain yield by 10.97,
10.67 and 16.52%, respectively,
compared with the normal
temperature  prevailing  during
grain filling period in the optimal
planting date. Abd El-Kareem and
Morsi (2003) found that delaying



Assiut J. of Agric. Sci., 39 (2) (1-16)

sowing date led to reduction in
wheat grain yield/fed. by an
average of 27.88 % as compared
with recommend sowing date.
These results could be attributed to
the delay in days to heading (late
sowing) consequently, the
influence of grain by high
temperature prevailing during this
period, hence, reducing grain
yield/unit area.

- Therefore, the present study
was undertaken to: 1) study the
response to direct selection for
grain yield under early and late
planting. 2) estimate the correlated
response of the other studied traits.

Materials and Methods

The present study was carried
out at Kom-Ombo, Agric. Res.
Stat. ARC, Egypt, during
1999/2000, 2000/2001 and
2001/2002 successive seasons. The
breeding materials used in this
study consisted of 120 F;-families
of bread wheat (Triticum aestivum
L. em Thell) traced back to
random sample from F, single
plants originated from a cross
between "C.271x INIA SIB/PAK"
(a Pakistanian cultivar) and “K 134
(60)/4/TOB/BMAN//BB/3/CAL”
(a line from CIMMYT/ICARDA).
The Egyptian cultivar Giza 164,
tolerant for heat stress was used as
a check variety.

In 1999/2000 season, the 120
F; families as well as the F; bulk,
original parents and the local
check (Giza 164, a heat tolerant
cultivar) were grown in the two
sowing dates (20" of November
and 20" of December) in a

randomized complete block design
with three replications. Each plot
was a single row 3 m. long, 20 cm
apart and 10 cm between grains
within row. The cultural practices
were carried out as recommended
for wheat production. At harvest,
grain yield/plant was weighted for
all guarded plants in each row and
each replicate at both sowing
dates. Then the average of grain
yield/plant for each family was
calculated and the highest 24
families in grain yield were
selected. The plant has the highest
grain yield within selected families
was selected to form F, families.

In 2000/001 season, two
experiments, each consists of 24
selected families, F, bulk, parents
and the check cultivar. The first
experiment, consisted of 24
families selected from first sowing,

was conducted under normal
planting, while the second
experiment, consisted of 24

families selected from second
sowing was conducted under late
sowing (heat stress). The
experimental design, number of
replicates and cultural practices
were the same as the first season.
Sowing dates were 18™ Nov. and
16" Dec. At harvest, the highest 6
families from the 24 families were
selected and the plant has the
highest grain yield within the 6
families in each date was selected
to form Fs families.

In 2001/002 season, the Fs
bulk, parents, the check cultivar
and 6 selected families under
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normal conditions were evaluated
under normal conditions, normal
sowing 19® Nov., and the same
was done at late sowing 19" Dec.
The experimental design, number
of replicates and cultural practices

were the same in the first and

second seasons. Data were
recorded on a random sample of
ten guarded plants from each
family in F, F, and F; generations.
The mean of the ten plants were
subjected to the statistical and
genetical analysis. The characters
studied were biological yield/plant,
number of spikes/plant, number of
kernels/spike, 1000-kernel weight
and grain yield /plant.

Statistical analysis:

The statistical analysis were
completed on plot mean basis,
Genotypic and phenotypic
variances, as well as heritability
estimates were calculated from
EMS of the variance of the
selected families. The phenotypic
(pc.v) and genotypic (g.c.v)
coefficients of variation were
estimated using the formulae
developed by Burton (1952). The
observed response for selected
families was measured as the
difference between the mean of
selected families and each of F;
and Fs bulk, best parent and check
cultivar.

Results and Discussion
Evaluation of the base population

The analysis of variance (Table
1) indicated significant differences

among the F; families under the
two sowing dates conditions for all
studied characters. Phenotypic
(p.c.v.) and genotypic (gc.v.)
coefficients of variability (Table 1)
ranged from (9.38 and 9.20) for
1000- kernel weight to (18.53 and
17.32) for number of spikes/plant
under normal planting,
respectively. The same trend was
observed in the late planting (heat
stress). These results indicate that
variability was sufficient to use
selection to improve these
characters and it will be highly
effective. These results are in line
with those obtained by Amin, et al.
(1992), Kherialla (1993), Yadav
and Mishra (1993), Shoran and
Shoran (1995), and Attia (2003)
who reported that p.c.v. and g.c.v.
were 1506 and 9.10 %
respectively in the F; families.

Heritability estimates in broad
sense (h®) (Table 1) as estimated’
from the expected mean squares
(EMS) were 87.40, 93.50, 96.00,
92.20, and 85.20 % for number of
spikes/  plant, number of
kernels/spike, 1000-kernel weight,
biological yield and grain yield,
respectively under normal
condition. The same trend was
observed for the heritability of
these characters under heat stress
(late planting). These results are in
agreement with findings of
Deshmukh and Deshmukh (1987),
Pawar etal (1988), Ghosheh
(1989), Nasir Ul-Din et.al. (1992),
El-Shazly et al (2000), and
Kheriralla e. al. (2001).
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Table (1): Mean squares, phenotypic (P.C.V %) and genotypic
(G.C.V. %) coefficients of variability and heritability (h®)
values in the F; families for early (normal) and late
planting (heat stress) conditions for all studied characters.

Ttems Number of Number of 1000- kemnel | Biological Grain
spikes/ plant | kernels/ spike weight yield/plant | yield/plant
Normal )
planting:
R
eps 1.25 1277 6.87 10.72 3.57
Famili
amilies 5,724+ 128.25+* 73.55%* 66.79%* 13.14%+
E
fror 0.71 8.26 290 5.20 1.95
PCV. %
18.53 12.90 938 10.97 14.32
G.CV. %
’ 17.32 12.47 920 10.54 13.22
HZ
87.40 93.50 96.00 9220 85.20
Late
planting;
Reps
0.702 9.353 10.744 4916 1.63
Families
4.23% 100.88** 66.36** 61.22%* 12.76**
Error B
0.561 7.039 4308 5.08 3.54
PCV.%
19.89 13.20 9.49 12.46 17.80
G.CV. %
18.53 12.73 9.18 11.94 15.13
H2
86.50 93.00 93.50 91.70 72.20

** Significant at 0.01 level of probability.

Data in (Table 2), showed that
delaying sowing date led to a
reduction in no. of spikes,
kernels/spike, 1000 kernel weight,
biological yield/plant and grain
yield/plant by 19.97, 13.32, 6.08,
15.72 and 20.74% as compared
with recommended sowing date.
These results agreed with these
reported by Attia (1998), Acevdo
(1991) and Kheiralla ef al. (2001).
Therefore, high temperature stress
(late planting) indirectly reduces
yield by directly affecting various
yield components. Hence, grain

yield as a selection criterion
against heat stress remains the
most reliable yardstick.

Mean number of kernels/spike
(Table 2) ranged from 32.00 to
63.67 kemnels/spike with an
average of 50.69 under normal
condition and ranged from 31.67
to 56.00 kemels/spike with an
average of 43.94 under heat stress
(late planting). It is clear that late
planting reduced number of
kernels/spike by 13.32 % when
compared with normal planting.
Similar results were obtained by
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Acevdo (1991), who suggested
that the main effect of high
temperature after floral initiation is
on the number of kemnels per unit
area.

Average of 1000- kernel weight
was 52.77 and 49.56 gm with a
range from 42.0 to 60.67 gm. and
from 37.67 to 5733 gm under
normal and late  planting
conditions respectively, as shown
in Table 2. 1000-kernel weight
under heat stress decreased by 6.08
% as compared with normal
condition. Similar results were
reported by Vitkare er al. (1990)
who found that 1000 — kernel
weight decreased progressively
with delay of sowing date. They
stated also that increase of C° in

temperature  during the post
anthesis period decreased 1000-
kernel weight by of 4.33 gm.

Regarding to the average of
biological yield/plant (Table 2)
was 43.00 and 36.24 gm with a
range from 31.80 to 60.50 gm and
from 24.07 to 49.53 gm under
normal and late planting,

respectively. Biological yield/plant
under late planting (heat stress)
condition decreased by 15.72% as
compared with normal planting.
Similar results were reported by
Kheiralla et. al. (2001) who found
that heat stress reduced biological
yield/plant by 12.19 % compared
with normal planting.

Mean and range of the base
population in F; generation before
selection (Table 2) indicated that
average grain Yyield/plant was
14.61 gm with a range from 10.70
to 21.37 gm/plant under normal
condition, while under Ilate
planting (heat stress) average of
grain yield/plant was 11.58 gm
with a range from 7.43 to 17.83
gm/plant. Grain yield/plant under
heat stress decreased by 20.74% as
comparison of normal planting.
These results agreed with those
reported by Abd El-Shafi and
Ageep (1993) they reported that’
late planting reduced grain yield
by 19.00 % when compared with
optimum sowing date in Upper
Egypt.

Table(2): Means and range of the base population in F; generation before
selection in the two sowing dates in 1999/2000 season.

Time of planting
Character Early planting Late planting Reduction
%
Range Mseag * Range Mean + S.E
No. of spikes/plant 5.10-12.83 | 7.46x0.49 4.09.7 5.97+0.43 19.97
No. of kernels/spike 32.0-63.67 | 50.69+1.66 | 31.67-56.0 | 43.94+1.53 13.32
1000-kernel weight 42.0-60.67 | 52.77+098 | 37.67-57.33 | 49.56%1.20 6.08
Bio. yield/plant 31.8-60.5 43.0+1.32 | 24.0749.53 | 36.24+1.30 15.72
Grain yield/ plant 10.7-21.37 | 14.61£0.81 | 7.43-17.83 11.58+1.09 20.74
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Effect of selection for grain
yield on P.C.V., G.C.V. and h’

Results are presented in
(Table 3) showed that phenotypic
(P.C.V.) and genotypic (G.C.V.)
coefficients of variability under
normal sowing date (N) for grain
yield/plant were 14.32 and
13.22% for F; families before
selection, 6.85 and 5.28% for F,
families after one cycle of
selection (C,) and 1.47 and
1.08% for Fs families after two
cycles of selection (Cy),
respectively, while they were
(17.80 and 5.13%), (5.71 and
4.10%) and (0.96 and 0.62%)
under heat stress (S) condition
for Fi;, Fy and Fs families,
respectively. It appears that C,;
families possessed considerable

amount of genetic variability
more than the C, families for
grain yield/plant. Phenotypic and
genotypic variances as indicated
by 02p and ¢’, decreased rapidly
after two cycles of selection for
this character. Consequently,
small genetic variance, low
heritability and small selection
progress could be expected after
the second cycle. These results
indicated that two cycles of
selection for grain yield in these
material were enough to identify
the performance of the promising
genotypes. These results are in
line with those obtained by
Kheiralla (1993), Yadav and
Mishra (1993) and Pawar et. al.
(2000).

Table(3): Phenotypic (¢%), Genotypic (o°g) variances and
corresponding coefficients of variability for grain
yield/plant in F; before and after two cycles of selection
under normal sowing (N) and heat stress (late sowing (S))
conditions.

Selection o P.CV% oo GCV% n

cycle
N S N S N [ S N S N S

Fs

families | 438 | 425 | 1432 | 17.80 | 3.73 | 3.07 | 1322 | 15.13 | 8520 | 72.20

(Co)

F,

selected | 4 38 | 066 | 685 [ 571 | 082 | 034 | 528 | 410 | 5940 | 5150

families

(o))

Fs

selected | o111 003 | 147 | 096 | 0.06 | 001 | 1.08 | 062 | 54.50 | 41.20

families

(C2)
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Heritability  estimated in
broad sense (h®) as estimated
from the expected mean squares
for grain yield/plant (Table 3)
under normal and late planting
conditions were 85.2 and 72.2%,
594 and 51.5% and 54.5 and
41.2% for F; families (Co), F,
families (C,) and Fs families
(C2), respectively. Also, it is of
interest to note that heritability
estimates for grain yield/plant
decreased from the F; to the F;
generation. This could be due to
the increase in the environmental
variances as the homozygozity of

the Ilines increased, which
maximized the  phenotypic
relative to the genotypic

variances. Similar results were
reported by Pathak er. al. (1986),
Ghosheh (1989), Ismail (1995),
El-Shazly et. al. (2000) and Attia
(2003) who found that heritabilty
in broad sense was generally
higher at normal sowing than at

stress conditions and was
relatively decreased with
progress of selection and
generation.

Response to direct selection for
grain Yyield under different
planting dates

The performance of the 24
and 6 selected families for grain
yield and correlated traits in the
first and second cycles of
selection under different planting
dates are shown in Tables (4 and
5).  Direct selection for
yield/plant led to an increase of
7.62 and 18.95% after the second

cycle of selection compared to
the best parent and the check
cultivar Giza 164 in normal
planting, but it was 7.54 and
1446% wunder late planting,
respectively. These results agree
with those reported by Kheiralla
(1989), he found that selection
for grain yield per se was the
most  effective method in
improving grain yield/plant.
Wang and Baker (1989) pointed
out that the direct response to
selection depend upon the level
of heritability.

The correlated response to
selection for grain/plant:

Estimates  of  correlated
response to selection for grain
yield/plant under normal and late
planting after two cycles are
shown in Table(6). Direct
selection for grain yield/plant
under normal planting was
accompanied with an increase of
(15.52 and 19.79%) for number
of spikes/plant, (7.45 and 16.35)
for number of kernels/spike,
(10.78 and 12.04%) for 1000-
kernel weight and (12.22 and
12.62%) for biological
yield/plant after the first and
second cycle, respectively.
Compared with Fs bulk. On the
other hand, the percentage of
increase was 12.23 and 16.44%
for number of spikes/plant, 1.0
and 3.72% for number of
kernels/spike, 3.85 and 4.45% for
1000-kernel weight and 8.21 and
10.67% for biological yield/plant
after the first and second cycles,



Table(4): Mean grain yield and its com

ponents of the 24 highest yielding families in the first cycle of selection under two

Select Normal planting Select Late planting
No. of criterion Correlated response No. of criterion Correlated response
selected No. of No. of Bio. Y/ select. No. of No. of Bio. Y/
family G.Y/ plant spikes/ kemel/ | 1000k.w lant family G.Y/ plant spikes/ kernel/ 1000 k.w (l)am
plant spike P plant spike P
1 17.63 8.67 47.00 49.33 48.17 1 13.93 6.80 39.67 45.33 40.10
2 16.47 740 51.33 52.00 4723 2 13.17 6.50 47.00 48.67 4043
10 17.33 8.43 51.67 52.67 50.37 10 14.00 7.13 49.00 49.00 43.07
12 16.30 7.57 47.00 51.00 47.00 11 13.07 6.37 42.67 49.33 42.03
24 16.30 6.97 49.67 48.67 45.67 12 14.20 7.23 43.67 48.67 45.17
33 18.10 9.03 58.33 51.67 50.70 24 13.93 6.97 46.00 44.00 42.83
39 16.67 8.10 50.00 52.00 46.23 33 13.53 6.80 52.00 50.00 37.50
49 17.00 7.07 44.33 50.00 47.57 39 14.77 7.47 43.67 45.00 42.47
51 16.63 7.87 46,00 52.33 45.47 49 14.50 7.20 39.33 48.00 43.10
69 17.50 857 55.33 51.67 4723 51 13.63 6.63 42.00 49.67 39.17
76 15.37 5.60 45.00 52.00 42.53 56 13.83 6.50 41.00 48.00 45.00
77 17.00 8.70 45.67 49.33 47.70 69 15.10 743 50.33 47.67 42.90
78 16.97 7.03 47.33 47.00 47.13 76 13.77 6.77 40.33 49.00 40.9
80 16.93 7.80 51.33 53.00 47.37 77 14.27 6.10 38.33 45.67 42.53
82 16.60 7.40 43.00 47.33 47.03 78 13.67 6.83 43.67 45.00 46.00
34 16.70 8.03 55.33 50.00 47.53 80 14.90 7.50 48.00 52.33 44.16
100 16.00 7.63 53.00 54.00 45.17 100 14.20 6.93 47.00 50.33 40.56
101 17.17 8.63 49.00 45.00 47.53 101 14.73 727 42.67 43.67 41.93
103 16.27 6.43 59.00 47.00 47.40 103 13.27 6.67 51.67 45.00 40.83
106 2043 9.57 60.33 48.00 50.87 106 16.10 8.53 51.00 44.67 43.36
10 17.07 7.50 44.67 50.33 47.23 111 13.83 6.60 49.00 49.00 37.10
16 18.60 8.47 58.33 48.00 49.23 116 15.43 852 56.00 46.00 42.23
18 16.47 7.57 44.00 47.00 45.57 118 13.60 6.70 41.67 44.33 36.63
120 20.10 9.37 55.33 47.00 50.77 120 15.83 8.07 49.00 45.00 40.03
Mean 17.15 7.89 50.50 49.85 47.47 Mean 14.22 7.06 45.61 4722 41.67
P, 13.33 6.03 48.33 44.00 37.83 Py 11.60 5.50 43.00 41.33 34,63
P, 16.00 7.03 50.00 48.00 43.87 P, 3.70 6.50 44.67 46.00 37.81
F, bulk 14.30 6.83 47.00 45.00 42.30 F, bulk 2.57 6.40 43.33 43.00 37.19
Check 15.20 6.97 46.00 44.67 43.53 check 3.20 6.60 40.67 43.33 38.94
LSDgos 2.12 0.95 2.13 1.65 1.94 LSDqges 1.61 0.65 2.31 2.21 2.18

(9I-1) (2) 65 “138 218y Jo 'r imssy
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Table(5): Mean grain yield and its components of the 6 highest yielding families in the second cycle of selection under two

environments.
[\ Select Normal planting Select Late planting
SI:;;‘C:;% criterion Correlated response Isi(l)\‘::t.f criterion Correlated response
. No. of No.of | . . -
B | e | ke oo | BRI B R S | emeiipie | 1000w | T
1 2230 11.00 56.00 5333 58.86 39 19.20 8.07 51.00 52.33 '52.60
33 2220 11.13 62.33 56.67 61.13 69 18.13 7.53 59.00 50.00 52.30
69 20.50 10.83 60.67 5333 56.30 80 18.77 863 50.00 55.00 54.00
106 23.10 12.53 62.33 52.67 58.63 106 19.17 9.40 57.00 50.33 53.27
116 22.80 10.50 63.00 53.00 56.80 116 19.07 10.40 58.00 50.67 53.03
120 2479 11.17 58.67 53.67 61.17 120 2030 10.50 53.67 54.00 56.13
Mean 22.60 11.26 60.50 53.78 58.80 Mean 19.11 9.09 54.78 52.06 53.56
P, 16.80 843 50.00 48.33 49.66 Py 13.50 8.00 48.00 44.00 39.94
P, 21.00 9.67 5833 51.00 53.13 P, 17.77 1517 5333 49.67 46.34
Fsbulk 20.50 9.00 55.80 49.00 50.00 Fs bulk 16.75 8.30 50.60 48.00 46.00
check 19.00 9.57 52.67 47.33 53.22 Check 16.67 8.47 47.67 45.33 47.20
LSDp s 0.70 0.62 1.56 1.31 1.72 1.8Dq 05 0.45 038 1.75 1.58 093

800z “1v 12 vUDYVZ
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Table(6): Realized gains and correlated response to selection for highest grain yield in the two cycles of selection under two

environments,
Response to selection as deviation from
Selection Normal planting Late planting
Trait cycle Check Check
F 3 bulk Best parent F 3 bulk Best parent
Giza 164 Giza 164
Unit T % unit 7 % unit % unit { % unit % unit ' %
Direct response
Grain yield/plant C, 2.85 1993 1.15 7.19 1.95 12.83 1.65 13.13 0.52 3.80 1.02 7.73
C, 3.80 20.21 1.60 7.62 1.60 18.95 295 18.47 1.34 7.54 244 14.64
Correlated response in

Number of C, 1.06 15.52 0.86 12.23 092 13.20 0.16 10.31 0.56 8.62 0.46 6.97
spikes/plant

C, 1.86 19.79 1.59 16.44 1.69 17.66 1.32 13.63 1.09 13.63 0.62 7.32

Number of C, 3.50 745 0.50 1.00 4.50 9.78 2.28 5.26 0.94 2.10 4.94 12.15

kernels/ spike
C, 8.50 16.35 2.17 372 783 14.87 6.78 9.56 1.45 2.72 7.11 14.92
1000- kernel C, 4.85 10.78 1.85 385 5.18 11.60 422 9.81 122 2.65 3.89 3.98
ight
weie C 578 | 1204 | 278 | 545 | 645 | 1363 | 606 | 1317 | 239 | 48 | em | 1185
Biological yield/ C, 5.17 12.22 3.60 321 394 9.05 448 12.05 3.86 10.21 2.73 7.01
lant
P C, 6.59 12.62 5.67 10.67 5.58 10.48 7.71 16.82 7.22 15.58 6.36 13.47

(91-1) () 6£ ‘19§ By Jo ' 1SSy



Zakaria et al.,, 2008

respectively when compared with
best parent. Likewise, the
percentage of increase was 13.20
and 17.66% for ‘number of
spikes/plant, 9.78 and 14.87% for
number of kernels/spike, 11.60
and [3.63% for 1000-kernel
weight and 9.05 and 10.48% for
biological yield/plant after the
first and second  cycles,
respectively when compared with
the check cultivar.

Meanwhile, direct selection
for grain yield/plant (Table 6)
under late planting (heat stress)
was accompanied with an
increase of 10.31 and 13.63% for
number of spikes/plant, 5.26 and
9.56% for number kernels/spike,
9.81 and 13.17% for 1000-kernel
weight and 12.05 and 16.82% for
biological yield/plant after the
first and second cycles of
selection, respectively when
compared with Fs bulk. As well
as, the percentage of increase
was 8.26 and 13.63% for number
of spikes/plant, 2.10 and 2.72%
for number of kernels/spike, 2.65
and 4.81% for 1000-kernel
weight and 10.21 and 15.58% for
biological yield/plant after the
two cycles of  selection,
respectively compared with best
parent. Also, the percentage of
increase was 6.97 and 7.32% for
number of spikes/plant, 12.15
and 14.92% for number of
kernels/spike, 8.98 and 11.85%
for 1000-kernel weight and 7.01
and 13.47% for biological
yield/plant after the two cycles of
selection, respectively compared

with the check cultivar. It is clear
that 25% of the selected families
for grain yield from the first
cycle continue to give high grain
yield in the second cycle and this
refer to that grain yield is a
quantitative  character. These
results indicated that direct
selection and correlated response
under normal planting were
higher than under heat stress,
indicating the direct response to
selection is dependent on the
level of heritability which was
higher in normal planting than
late planting (heat stress);
indirect response to selection is
also dependent on the association
among these characters. These
two parameters provide sufficient
information to evaluate the
benefits of direct or indirect
selection for an important trait.
These results are in line with
those obtained by Haugerud and,
Cantrell (1984), Kheiralla (1989),
Wang and Baker (1989), Ismail
(1995), Tammam (1995), Mahdy
et al. (1996) and Attia (2003).
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