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ABSTRACT : The present research work was conducted during | the :

period fromyi1996 to 1998 through summer season at Gemmeiza

(Middle Delta Region) and Sids (Upper Egypt Reglon) Agrlcultural

Research Stations; Agrlculture Research Center (A.R.C.) using two *
recurrent selection methods, i.e.;'S1 (selfed for one generation) per'sé

~ and half-sib:recurrent selection (Design — I mating scheme): ‘and the

effect of twe sefection intensities (10 and f()%) for earliness

characters, yield'and yield components;‘as well as late wilt and smut
diseases resistanceusing composité-21 yellow maize.

6 genotypes resulted Tromi' S;-lines and‘ Half-sib were

evaluated under o sélection inténsities' (10 and’ 20%) ‘as well as

selection intensity:(100%) in two sowing dates (edrly'and late) in two
different locations' Gemmeiza (Middle’ Deltaj‘and Sids: ‘(Upper, Egypt)
during summier ‘season ‘1998 in ‘raidomized ¢iinpléte biock' ifesngn

these genotypes, ite., offzinal, T!W:C!'352 and Gemmieiza yefl'ow

"population:‘These genofy‘pes wefd compared Tor" earllﬁess characters -
i.e., days to:50%  tasselihg andh snlkihg, yield and yleld components, Fol

ears no. #:100:splants, *kérvel ‘no'/row, row nosear and 100-

" kernel/weighty gnit yield / phait and ph)t Pathological characters,
late wilt disease s q)ercentage “oF total. pldnts -and. piants affected by
smut disease (¥d)i=¢.
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with four replications. Thyee ¢hecks were used'to’ be‘compared ‘With -
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The collected data were statlstlcally ana}jzed The obtained
results could be summarized as follows :* "

1- Significant variations for Sl-lmes anq Half-snb were obtained
among locations, sowing dates and cominneJ data for the studied
characters; earliness, ‘yield- and yield" components as well as
pathological characters. i B S

2- Half-sib family selection method was effectlve in improving and
developing’ earlmess characters at 10% selelatlon intensity.

3- Si-lines at 10% selectlon 1ntens1ty proved to be the best for
improving kernel numberlrow, LOW no. if: ¢ar, number of ears/100
plants, 100- kernel welght and gram yleld/plant and plot.

4- None of the check genotypes could surpqlss Sl hnes for yield and
yield components. and pathologlcal gha;’acters in both sowing
dates and locations. W

5- Coefficient of variability was very low foi~earliness characters in
both locations and sowing. dates, moderatefor yield components
i.e., kernel no./row number of rows / ear's ho. of ears/100 plants
and 100-kernel weight. Meanwhile, high'coéfficient of variability
was obtained for grain yield and patholégical characters .

It could be concluded ithat S;-lines-séle¢tion method at 10%
selection intensity is effective.in improving:grain yield and yield
components as well as _pathological characters in yellow maize.
Meanwhile, (H. S.) family selection methogdr is more effective in
improving earliness characters. These information are of great
attention for the corn breeder to lmprove tflese characters in maize
population and to’ develop, improve and release early maturity,
higher grain yield and' résnstance Eenotypes of malze for late wilt and
smut diseases. .
as selectlog c 1terla Such changes

INTRODUCTION _ usually are, nf)t easily predicted or

Recurrent ‘selection in a 'understood "because they do not
population can result in changes in  occur in indirectly manner.
traits other than those used directly
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- Diab (1985) used two
maize populations, Gemmeiza-2
and Gemmeiza-6 to evaluate the
efficiency of three selection
methods i.e., full sib, half sib and
Si-lines for earliness characters,
late wilted plants (%), grain yield,

number of rows per ear, number of

kernels per row and 100-kenel

weight.  Gemmeiza-6  maize
showed wider ranges than
Gemmeiza-2 for yield and

correlated attributes. Ranges for
most characters using S; selection
method in both population were
wider than those for half-sib
selection methods. Both actual and
expected genetic gain from
selection were much greater in S;-
line selection than in half-sib
family selection methods.
Gemmeiza-6 showed  more
progress in the first cycle from S,-
line per se (30%) and full-sib
(28.5%) than Gemmeiza-2 using
Si-line  (20.6%) and full-
sib(13.2%) selection methods.

Leford and Russell (1985)
studied date of anthesis, grain
harvest moisture, grain breakage
susceptibility, weight per 300
kernels and kernel density of 100
BSn, S[ and Sz malze lines and
were evaluated in 1979 and 1980
summer seasons, respectively.
Selection of S;-lines for breakage-
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resistant, grain weight would result -
in earlier-flowering S,-lines with
smaller kernels. -

" Coors (1988) indicated that
effective  recurrent  selection
for intrapopulation improvement
maize [ Zea mays L.] should be
most effective when both inbred

and noninbred progenies are
evaluated. This study was
conducted to examine the

effectiveness of evaluating both
half-sib [HS] and selfed [S;]
families during selection to-

improve  population - per se
performance and - inbred
productivity Four cycles for

combined (HS) and [S;] selection -
for increased grain yield were
completed in a narrow-based
maize population derived from
inbred lines; A635, W182E, and
W64A. For each cycle, both (HS)
and (S;) progenies were produced
on prolific plants by selfing the:
bottom ear and exposing the upper.
ear to random pollen from the
population. Increased in yield were
not detected in test crosses with
inbred lines A554 and W117. The
yield of bulked composites from
random, self pollinated plants
increased by 20g/plant over cycles.

Helms -et al, (1989)
indicated  that -the effects
recurrent selection [RRS] and
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intrapopulation selection
[including half-sib (H.S.) and S;
(s) selection] in Iowa Stiff Stalk
‘Synthetic (BSSSCo), on grain
yield improvement of population
on a per cycle basis were not
significantly  different. =~ When
advanced cycle were evaluated
for grain yield in crosses with

an - unrelated inbred line
(Mol7). ‘
Shehata et al, (1989)

indicated that S, family selection
was more effective than half-sib
(H.S.) design for improving [Corn
Belt, C;] population. The actual

gain from selection for grain yield -

was 39.5% based on the original
[C.B.C,] population in the S;-line
selection relative to 18.0% for
half-sib selection method.
Expected and actual gain yield
using the S; family selection were
greater than those obtained using

half-sib selection method.
Expected gain from selection for
yield  component  characters

showed that both number of
kernels per row and number of
rows per se were most effective
traits for improving grain yield in
Si-line selection method. It could
be concluded that S;-line selection
method is better than half-sib
selection method for improving

this population, where the cost,

' respectively.

Eraky, et. al.

time and efforts will be taken into
consideration for providing one
cycle of improvement .

Holthaus and Lamkey
(1995a) recurrent  selection - a
cychCal breeding procedure that
focuses on improving the mean
performance of population by
mcreasmg the frequency of
favourable alleles and maintaining
adequate genetic variability for
continued selection response. They

-added that selection pressure on

the primary agronomic traits did
not secem to affect the mean
performance and genetic
parameters of the other unselected
agronomic traits. '

Holthaus and Lamkey
(1995b) pointed out the mean
performance and genetic variance
in BSSS after six cycles of half-sib
(H.S.) progeny selection of S,-
progeny selection, and cycles of
reciprocal . recurrent  selection
[RRS] was estimated. Half-sib
progeny and RRS methods
produced the most effective mean
performance response for grain
yield in the populations per se ,
0.076 and 0.104 t/ha per cycle,
Mean performance
and ‘estimated genetic variability
for other important agronomic trait
[ear height] generally showed
favourable response to selection.



Zagazig J.Agric. Res., Vol .30 No.(2) 2003

Arias and Souza (1998)
studied intra - and interpopulation
in half-sib of 100-genotypes
derived from maize populations
BR-106 and BR-105 to estimate
variance and covariance
componets as well to compare the
expected response to reciprocal
[RRS], intrapopulational [HSS],
and modified recurrent selection
[MRS] in interpopulation hybrid,
population per se, and to determine
heterosis. Four sets of 100
progenies, both of two intra-and
two interpopulations, were
evaluated in partially balanced
10x10 lattices arranged in split-
blocks with two replications in two
years and two locations. The
choice of a population tester for
the MRS method based on
population means per se may be
incorrect. The additional use, when
possible, of intra-and
interpopulation  is  estimating
additive genetic variance form
each population which would be
more appropriate .

Weyhrich et al, (1998)
compared the response to selection
for seven different methods [six
intra-and one inter-population] in
the BS11 maize population. A
minimum of four cycles of
selection were conducted for each
of the following methods : mass,
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modified ear-to-row, half-sib with
inbred tester, full-sib, S;-progeny,
S,-progeny, and reciprocal full-sib

‘were based on an index composed

of grain yield. Response to
selection was measured for grain
yield. All selection methods were
successful in significantly
improving the population per se
performance for grain yield. S,-
progeny selection had the greatest.
response for grain yield of 4.§%
per cycle. All selection programs
in which . selection index was
practiced, except for modified ear-
10-TowW, were successful
significantly in improving the
population per se for all four traits
simultaneously .

El-Sheikh (1999) reported
that the effect of recurrent
selection on the improvement of
grain yield in composite maize
cultivar Alex.4 was studied at the
Agricultural Experiment Station,
Faculty of Agriculture, Alexandria
University during summer season
of 1995-1998. The average rate of
increase in the first improvement
cycle [C,],  through recurrent
selection of GCA was 28% for
grain yield relative to the original
population  (C,). Recurrent
selection based on progeny test
was effective for improving yield
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and its component in the studied
composite maize cultivar Alex.4.

Guzman and Lamkey
(2000) showed that use of
adequate effective population size
in maize [Zea mays L.] of recurrent
selection programs is important
because of random genetic drift
and inbreeding depression. This
research work aimed to (1)
evaluate the performance of the
BS11 cycle o [C,] and the BS11
cycle 5 [Cs] population from four
Si-progeny selection programs
each with a different effective
population size [5,10,20 or 30] but
with a common selection intensity
of 20%. Five cycles of selection
were conducted by intermating S,
10, 20, or 30 lines. The four
selection  programs  resulted
insignificant increase in grain yield
. For yield, the 10-S; program
- showed the highest gain per cycle
of 0.16Mg per ha followed by the
30-S1 program with 0.13 Mg per
ha per cycle. The 5-S; program
had a higher gain per cycle than
the 20-S, program .

The main targets of The present
work are to :

- 1) Evaluate 6 progenies
resulted from two recurrent
selection methods i.e., S-lines (2)
and Half-sib (2) in additions to

Eraky,et.al. . .

base populations i.e., S;-lines and
Half-sib familiest under three
selection intensities [10,20 .and
100%] - ‘and+ using three check
genotypes i.e., Original, T. W. C.

352 and Gemmeiza - yellow
population under two sowing
dates. :

2) Detect variability in each
sowing date and combined data for
earliness characters, yield and"
yield components as well as
pathological characters, employing
composite-21 yellow maize as base
population.

MATERIALS AND METHODS
Description of plant matenals "

The present research work,-;_
was conducted during the period. -
from 1996 to 1998 through-
summer season - at (Gemmeiza ..
(Delta Region) and Sids (Middle ..
Egypt  Region)  Agricultural
Research Stations, Agriculture .
Research Center (A. R. C.) using
two recurrent selection methods,
i.e., S1 (selfed for one generation),

per se. and half-sib -recurrent
selection  (Design-1'  mating
scheme) and effect of two

selection intensities (10 and 20%)
for earliness characters, yield and
yield components as well as late
wilt and smut resistance using
composite-21 yellow maize .
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Composite-21 yellow
maize population was sown in
summer season of 1996 at
Gemmeiza Research  Station.
Biparental crosses were made as
suggested by Comstock and
Robinson (1948 and 1952). Within
population,

performance were used as males

and selfed at the same time. Each’

selfed male parent was crossed
‘'with 8 randomly plants used as
females based on  mean
performance. After harvest. four

ears that had sufficient seed for

testing were selected from the 8
females.

One hundred male groups
(half-sib families) or a total of 400
full-sib families, were developed
from  “composite-21  yellow”
population. Each ear, from the
female plants represented a full-sib

family, while the ears having a -

common male parent represented a
half-sib families.

At the same time, 200 S,
lines were, also, randomly selected
within  “composite-21  yellow”

population on basis of mean
performance from about 400
randomly selfed plants.

Selfing generation (S;) :
generated from “composite-21

randomly selected:
plants (100 plants) based on mean .

locations and during
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yellow” population. was tested
during the summer season of 1997
for earliness characters, yield and
yield components as well as some
pathological characters. Two field
experiments, were carried out at
two  various - locations i.e.,
Gemmeiza and Sids. S,- lines were
grouped into two sets i.e., 100 for

each set. Sets were evaluated in

simple lattices (10x10) with two
replications in each lattice
according to Cochran and Cox

(1957).

Half-sib families: Progeny
test trial for earliness characters,
yield and yield components as well
as pathological characters were
employed. The half-sib family i.e.,
Design-1 matings or nestted design -
was conducted at the same
summer
season of 1997. This experiment
included 100 males, grouped into
10 sets of 40 progenies. These sets

-were arranged in a randomized
_ incomplete block design with two

replications. Within each
replication, each set of 10 males
were assigned at random to the

. plots within each block.

Selection intensity

~ Selection of families was
based on average grain yield. Two
selection intensities were used i.e.,
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10% and 20% for total families of
the used sample size from both
selection method.

g Equal number of seeds
from the selected families during
~ summer season, - 1997 were

carefully bulked to form four new
‘sub-populations i.e., two selection
intensities x two  breeding
methods, These selected families
were sown as ear to row technique,
at Gemmeiza Agricultural
Research Station in 15" May,
summer season of 1997.

Bulk of seeds from each
selection intensity (new sub-
populations) were planted in hills,
25 cm apart in rows 80 cm apart
and 5 meter in length. Each plot
had 200 and 100 rows for both S,
per se and half-sib families,
respectively. Before silking all ears
were covered by.glysine bags to

. prevent cross pollination. Pollen
grains were collected at 50-60%
silkking and bulked from almost of
all the plants within a given sub-
population. The bulk of pollen
grains were used to pollinate the
plants within the same plot.
Pollinated ears from each selection
intensity were harvested, dried,
and shelled together. The seeds
obtained from each sub-population
represented cycle I (C;) seed.

Eraky, et. al.

Evaluating the improved cycles: -

During the summer of 1998
season two field experiments were
carried out at Gemmeiza and Sids
Agricultural Research Stations on
15" and 30™ of May, respectively

to evaluate the following 9

genotypes :

1- Composite-21 yellow (C\Sy)
10% .

2- Composxte-2l yellow (CiSy)
20%.

3- Composite-21 yellow (C,S,)
100% (all selfed families).

4- Composite-21 yellow (CH.S.)
10% .

5- Composite-21 yellow (ClH S.)
20% .

6- Composxtc-Zl yellow (C,H.S.)
100% (all Half-sib families).

Check genotypes :

7- Original composite-21 yellow
(C.).

8- Three way cross (TWC 352)
and,

9- Gemmeiza-21 yellow populatlon.

A randomized complete
block design with 4 replications
was used. Experimental plot was 4
rows, 6m length and 80 c¢m apart.
Grains were sown in hills 25 cm.
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apart. All normal agricultural
practices for maize production
were applied as recommended in
both locations. Data were recorded
from the inner two rows for the
same traits of the progeny test
trials of 9 genotypes.

Collected data :

A- Earliness characters :

1- Days to 50% tasseling.

2- Days to 50% silking.

B- Pathological characters :

1- late wilt disease.

2- Smut disease.

C- Yield and yield components :

At harvest, five random
ears were taken to determine the
following characters :

1- Number of ears per 100-plants .
2- Kernels number/row.

3- Row number per ear.

4- 100-kernel weight (gm).

5- Grain yield per plant (gm) : was
determined as adjusted grain yield
- per plot (gm) divided on the
number of plants per plot.

6- Grain yield per plot (kg) : was
estimated by harvesting the whole
plants per plot. After shelling grain
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yield was recorded and adjusted to
15.5 moisture percent .

Differences among the
studied S;-lines and = Half-sib
genotypes and 3 checks were
tested using Duncan’s Multiple
range test (1955).

RESULTS AND DISCUSSION
1) Earliness characters :
Table (1) show mean

performance of days to 50%
tasseling and silking for maize
genotypes selected using three
selection intensities 10% , 20% .
and 100% [base population]: These -
genotypes obtained from S;-lines -
and Half-sib recurrent selection
methods as well as three checks of
yellow maize i.e., Original
composite-21  yellow  maize,
Gemmeiza yellow maize and three |
way cross 352 (T.W.C. 352) intwo '
sowing dates during summer:"
season of 1998.

Significant differences.
among the studied maize:
genotypes were detected for
earliness character through the two.
sowing dates, locations and
combined data. "

. The earliest genotype for
days to 50% tasseling and silking
was obtained from Half-sib at 10%.
selection intensity. This was true in



Table (1) : Mean performance of earliness characters in composite-21 yellow maize for two selection methods; S-lines and Half-Sib
(H-S)-, under three selection intensities and two sowing dates under Gemmeiza, Sids and over locations during summer
growing season, 1998. ‘

_ Days to S0% tasseling o Days to 50% silking
Selection ,ls:::::::;' ‘Firstisowing date ; Second sowing date First sowing date Second sowing date
methods | % Locations 3‘_ N Locations Locations a1 Locations Combined
Gemmeiza |~ Sids Gemmeiza | Sids Gemmeiza |  Sids. Gemmeiza | Sids
¥ P10 ! 60.75" | 64.5" 1 6263 | 59.25% | 595° 5938° | 62.25% | 66.5" | 64.38" | 61.5* |61.5®| 61.5*
b ' Si-lines. | . 20 ' 615" 65.25“§ 6338" © 60.5° 160.25" 60.38° | 635" |68.25°) 65.88" | 62.75" |62.257] 625" |
2 | 100 625° 6675 6463 6075° 6175¢ 6125° f 6425 | 6850 - 6638* | 625° 6375} 63.13°
= | " 10 585° 6225° 6038 s65% s875° 57.63° | 60.75°  655° 63.3° ! 585°  605° 1 595°
N H:{'fss'b 20 5925% 635° 6138° © 57.75° 595° s863° | 615™ 6525 6338 i 5925% 61.75" 605"
; 100 59.75° 63.75° 61.75° - 57.25° ~60.75° 59" | 62.75% - 655% 64.13°  59.75° 625" 1 61.13"
| Original . 59.5%  635° ) 615  57.5° 595%™ 585%™ | 6175  65.75° 63.75'”% 59.75° 61.75° 60.75°
(. | TwWCas 825" 615" [sessc serst ssas™ 55t | eos® 645" . 625" | 585° 605% 595°
g c"::.’;::"’" . 57.75% {6125 59.5° | 55.75¢ | 56.75° | 56.25° | 60.5° '63.75% 62.13"§ s7.5° 5825 57.88°
(Xc)Si-lines - 6158 | 65.5* | 63.54° | 60.16* | 60.5° l 6033° | 6333° 67.75° 6554° | 6225° 625" | 62.37°
, (Xc) Half-Sib (H.S.) * 59.16° | 63.16" | 61.17° | 57.16° | 59.66* | 58.41° | 61.66° ' 65.41°" 63.54° | 59.16” 6158 60.37"
§ C.V% . : 319 [ 301 | 310 [ 313 [ 309 | 31 | 317 . 291 304 ; 309 289 299
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both sowing dates and locations;
Middle Delta and Upper Egypt.
Genotypes in Combined data were
earlier in 2™ sowing dates (57.63
and 59.50 days) than 1™ sowing
ones (60.38 and 63.63 days) for
days to tasseling and silking,
respectively. These results are in
accordance with those obtained by
Diab (1985) and Leford and
Russell (1985).

It could be noted that

genotypes from both of Sy-line and
Half-sib in 2™ sowing date were .

earlier than 1* sowing date. This is
may be due to the favorable
environmental conditions that help
maize genotypes to  express
themselves.

Concerning the comparison
between genotypes of Half-sib at

100% selection intensity, the
results showed that the differences
were insignificant between

Gemmeiza yellow population and
the earliest check.

Coefficient of variability
ranged from 3.01 to 3.19 (1*
sowing date) and 3.09 to 3.13%
(2™ sowing date) for days to 50%
tasseling. For days to 50% silking,
it ranged from 291 to 3.17 a*
sowing date) and 2.89-3.09 ™
sowing date). Days to 50% silking
had wider variability in both
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. N R
sowing dates as.- compared with
days to 50% tasseling, indicating
that there is a chance for .the
breeder for improving days to 50%
silking. -

2) Yield eomponents

Results of kernel number /-
row showed significant differences
among S;-lines, Half-sib and 3
checks of yellow maize genotypes -
in the two locations; Sids . and
Gemmeiza as well as combined
data through 1%, and 2™ sowing
dates [Table 2]. These results are
similar to those of Diab (1985) and
Shehata et al., (1989).

The highest No. of
kernels/row was obtained at 10%
selection 1nten51ty for S)-lines and. -
valued (49.78) in 1* sowing date
and 43.06 in 2" sowing date for
combined data. Also, this genotype
was the highest in both locations;
Sids and Gemmeiza. It could, also,
noted that kernel/row was higher
in 1% sowing date than 2™ one,
indicating that the prevailed
environmental - conditions . are
favour for obtaining higher grain
number / row and- oonsequently
higher grain yield. :

Generally, no significant
differences were observed between
S;-lines and Half-sib genotypes in
yellow maize . These results are in



370

contrary with Diab (1985) and
Shehata et al., (1989).
_ None of the check
genotypes could surpass - the
highest S;-line at 10% selection
intensity, showing that S;-lines
could be included in breeding
program to improve this character.

Coefficient of variation in

1* sowing date ranged from 4.99

(Sids) to 5.98 (Gemmeiza), in the
second sowing date meanwhile it
ranged from 4.17 (Sids) to 4.98
(Gemmeiza), showing that this

character had wider variation in 1%

sowing date than 2™ sowing one .

Data of row number/ear
varied significantly from location
" to another and from sowing date to
another. (Table, 2). These results
showed that this character varied
from genotype to another and offer
the breeder a fair amount of
genetic  variability valid for
improving this character and
consequently grain yield. Row
number in S;-lines at 10%
selection intensity was the highest
in both sowing dates, locations;
Sids and Gemmeiza as well as
combined data. Row number for
Sl-line : '
at 10% selection intensity in
1" sowing dates valued 16.70%

(Gemmeiza) 17.80 (Sids) and 17.25

Eraky, et. al.

(combined data). Meanwhile, row
nofear was 1620 (Gemmeiza),
16.60 (Sids) and 16.40 (combined
data). In the second sowing date
These results indicated that row
no./ear was higher in 1% sowing
date than 2™ one. This may be due
to the favourable prevailed
conditions through 1% sowing date
than 2™ one.

No - check genotype
exceeded S;-line at 10% for no.
row/ear, giving evidence that this
genotype could be involved in
yellow maize breeding program.to
improve this character.

The comparison between
Si-lines and Half-sib genotypes
showed the superiority of S;-lines
either in location or sowing dates
and combined data, revealing that
Si-lines that resulted from
recurrent selection methods is the
appropriate method for improving
this character using population
composite-21 yellow maize. The
results of Diab (1985) and Shehata
et al, (1989) confirmed the
obtained results. :

Broader variability was
observed for this character in early
sowing date than late sowing one.
Coefficient of variability (C.V.)
ranged from 4.83 to 573 (1%

- sowing date) and from 4.04 to



Table (2): Mean perfomiance of kemel number / row and row number / ear in composne -21 yellow maize for two selection
methods; S;-lines and Half-Sib (H-S) under three selection intensities and two sowing dates under Gemmeiza, Sids and
over locations during summer growmg season, 1998.

. A _ .
: Kernel number per row Row number per ear
Selection ! ?:r:cn :'::;' First sowing date 5 Second sowing date First sowing date Second sowing date
methods . "o, Locations _ 7 Locations ) Locations : " Locations
Combined . - bined Combined Combined
: Gemmeiza |  Sids Gelllleilli Sids Gemmeiza |  Sids Gemmeiza |  Sids .
I > n . - < p— "
10 [ 4795 | 5160° [ 49.78% 4375 42.37*1 43.06* } 16.70* | 17.80° | 17.25" | 16.20* | 16.60°| 16.40 "
| Srlines . 20 1 46.15" [44.42% | 4529° 4115 41.52' 4134 [1580™ | 16.60°} 16.20° | 15.50* | 15.50° 15.50°
| 100 £ 45.95° 142427 44.19° 40.90° 41.1°%¢ 41.0° | 150" |15.20% 1510"“1490"‘ 15.10° 150
é P10 - 47.55" 147.45% 47.50% 43.70° 4127*. 42.48°f14.70%: 1490“" 1480¢ 1438 [ 1470% 14.54°]
HOSIb L 20 4595 4095 4345 4080% 4042* 4061° [ 1370° 1410 [1390° 13504 1390° 1370 |
100  4550° 40! 4275¢ 39.60° 39.02°: 393" | 13.75¢ 13.90% 1383, 13.60% 13807 13.70¢
Original £ 43.55° 38.65° 41.10° 40.02° -36.77° 3840 13.30¢ 13.50°: 13.407 { 13.20° ,13.40" 1330 %]
. | T.W.C.352 4455 39.40% 4198% | 4280° 38.72% % 40.76" 13.50“",_13.70*_213.60fr 1340‘le 13.60¢ 13.50¢
A A , : ; ; L
& | Cemmeimavellow', 35954 372° 36587 | 35.8° 13637 36.09°§ 13.10° 1320°1 13.507 | 13.0° 61‘3.10‘ 13.05°
| population - : . ! i RS N
(Xo)Slines ' 46.68" 4614 46.42° | 41.93° |41.66°| 418" [1583° 1653°: 16.18" ! 1553 15.73° 15.63°
(Xc) Half-Sib(H.S.) | 46.33° 42.8° 44.56" | 41.36° |4023°[ 40.80* f 14.05" 14.30° 14.17° | 1382" | 14.13* 13.98"
C.V% 598 499 . 553 | 498 | 417 ] 460 § 573 . 483 ! 526 | 462 | 404 43|
A
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4.62..Lower C.V. was observed in
- and Half-51b genotypes with - 3
~checks, the results indicated that

Sids location than Gemmeiza one.
- This was true in both sowing date.

Mean performance of S;-

lines "and Half-sib genotypes
obtained from recurrent selection
as well as three local checks of
yellow maize for no. of ears 100-
plants in two sowing dates and
under two local locations in Egypt
and combined data showed
statistical differences among the
studied yellow maize genotypes in
- both sowing date, locations and
combined data (Table,3) .

The highest no. of ears/100
plants was recorded for Si-lines at
10% selection intensity for both
sowing dates and gave 118.50 (1*
sowing date) and 1140 (2™
sowing date). Also, no. of earsi100
plants were higher at 1% sowing
date in both locations as compared
to 2™ sowing date and valued
121.25 and 115.75 for Gemmeiza
and Sids locations in 1% sowing
date and 115.75 and 114.0 for
Gemmeiza and Sids locations in
2 sowing date, showed that 1*
sowing date is suitable for
improving this character and both
higher no. of kernels/row and no.
of rows/ear consequently higher

g;'a_in yield .

L ;Eraky, et. al.

When comparing Si-lines

all the g_hree checks were lower
than S;‘line at 10% selection
intensity. This was true in both
locations and sowing dates,
demonstrating that S;-line at 10%,
1" sowing date could be involved
in breeding program for improving
this character and consequently
grain yield..

Significant differences
among S;—lme and Half-sib were
observed in 2™ sowing date only.
Also, S)-lines was hlgher than
Half-sib. .

More  variability ‘was
obtained for no. of ears/100 plant
in 1% sowing date than 2" one and
ranged from. 3.87 to 4.72 (1%
sowing date) and from 2.70 to
2.79% (2™ sowing date). These
results indicated that genotypes in
2™ sowing date were stable as
compared to lSt one.

- Table (3) show mean
performance of 100-grain -weight
for S;:lines and Half-sib genotypes
at two selection intensities at 10%
and 20% as compared with 3
checks of yellow maize .in two
sowing dates under two various
locations; Gemmeiza (Middle



Table (3 ): Mean perfonhance of number of ears / 100 plants and 100-kemel weight (gm) in composite-21 yellow maize for two

selection methods; S;-lines and Half-Sib (H-S) under three selection intensities and two sowing dates under Gemmeiza,

Sids and over locations during summer growing season, 1998.

i Number of ears per 100 plants 100-kernel weight (gm)
Selection } ls:tl;:lot; " First sowing date ! Second sowing date First sowing date Second sowing date
‘methods | o, Locations .t Locations ; " Locations Locations
: Combined { : { Combined Combined 4 Combined
i Gemmeiza | Sids { Gemmeiza  Sids Gemmeiza | Sids Gemmeiza |  Sids
10 |12125°]11575* ) 1185 1 114° 114 - 114.0° F 3124 {31322 ] 31.28° | 20.22* | 26.48"| 27.85°
Setines | 20 111125°1100.75% 11050 115° 110 1125%f 29.62° [28.42° 29.02° © 28.1° |25.14" | 2662°
|
| 100 ¢ 12" 1% 115° 125" 1075* 11002882 29,19 2901 28.04° |24.18° 26.11 "
; 10 11825° 11525° 1168 112.5% 108 1103° [ 29.78% 12990" 29.84* 2824° 26.18° 27.21%
"::f's"b 20 1375 11175 1128° 110°  107° 108.5°F28.54° 28.74° 2864° 2806° 25.16" 2661" |
100 111.5° 108.50° 110%™ 108.25% 10728 107.8° ) 27.52° 27.58° 27.55° 27.99% 222° 25.10°
Original {106.50° ' 107.50° 107° ' 106.5° 10625": 106,40} 283" 27.84™ 2807™  2824° i23.92° 26.08"
T T T.W.C. 352 1 11425° 10575%  112°  11275° 10750 11015} 203° 2964° 2947° 2838° '24.20° 2629°
2 Gemmeiza i ICR B . ‘
ﬂs yellow 110625 106.25%( 166.3°1105.25° 102°{ 103.6¢f 27.56° 26.32° 2694° 27.64% | 23.74> 2569°
population , . ) o cL
(Xg) Silimes  :114.80° 11216°| 113.5° | 113.83* [noser | 112,16 29.89* 29.64* 29.77% 2845" 12526" 2686
(Xc) Half:-Sib(H.S.) | 114.50° 111.83*{*113.2° | 11025° | 107.41°| 108.86" | 28.61° | 2874° 2867°  28.09° 2451 26.30"
[ Ccv.% S a7 387 | 433 | 279 [ 2707 275 | 472 496 483 316 | 495 402
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Delta) and Sids (Upper Egypt)
during summer season of 1998.

Significant
among 100-grain weight
locations as well as combined data
for Si-lines and Half-sib genotypes
as well as 3 checks of yellow
maize genotypes . The obtained
data are in harmony with those of
Diab (1985) and Leford and
Russell (1985).

It could be noted that 100-
grain weight was heavier in 1%
sowing date for S;-lines at 10%
selection intensity. Also, 100-grain
weight was heavier in both
locations in 1% sowing date as
- compared to 2" one . Hundred -
grain weight was 31.28 gm for S,-
line (10%) and 27.85 gm for 1%
and 2™ sowing dates, respectively.

It is worthy mentioning that
S)-lines (10%) at both sowing
dates were heavier than the
heaviest check Three way cross
352 yellow maize (T.W.C.352)
which gave 29.47 gm (1St sowing
date) and 26.29 gm for 2" sowing
date. The differences between (T.

W. C. 352) and Srlines (10%)

were significant in 1* and 2%
sowing dates and valued 1.81 gm
(1* sowing dates) and 1.56 gm P
sowing date) . It could be said that,

van_atlons:'i
was ©
detected in both sowing date and -

... Eraky, et. al. .

the earlier the sowing date, the

. greater the differences.between: S;-
line (10%) and T.W.C: 352 in 100-

grain weight .
_ More  variability = was
observed in 2™ sowing date than

1* sowing one, indicating the
stability for 100-grain weight in 1%
sowing date than 2" one.
Coefficient of vanablhty ranged
from 4.72 to 4.96 (1% sowmg date)
and from 3.16 to 4.95 (2™ sowing
date). The results indicated that
more variability is present in 2™
sowing date for this character and
offer the breeder a fair amount of
variability for this character and
consequently higher grain yield .

Table (4) presented mean
performance of grain yield/plant
for S;-lines and Half-sib genotypes
at 10, 20 and 100% selection
intensity as well as 3 checks of
yellow maize during two sowing
dates under two various locations
i.e., Gemmeiza and Sids during

summer season of 1998 .
Analysis of  variance
showed highly significant

differences among the studied
yellow maize genotypes in both’
sowing dates, - locations - and
combined data - for  grain
yield/plant. These results are in the
line with Diab (1985) , Shehata et



Table (4):

Mean pem of grain yield per plant (gm) and per plot (kg) in composite-ZI yellow maize for two selection

methods; S,-lines and Half-Sib (H.S.) under three selection intensities and two sowing dates under Gemmeiza, Sids and
over locations during summer growing season, 1998.

£007 (2)°ON 0€" 194 “say 2uUSy [

: —
i Grain yield per plant (gm) Grain yield / plot at 15.5% moisture (kg)
Selection l .Selecti.on First sowing date Second sowing date First sowing date Second sowing date
methods | mtg/n.my Locations . Locations Locations Locations
; Combined - Combised ; Combined
: Gemmelza | Sids Gemmeiza | Sids Gemmeiza |  Sids Gemmelsa | Sids
g0 ! 188.00° [201.30°{ 194.65' { 176.55* '187.30° 181.92°} 8.062° |7.610°] 7.836* | 5.727* 62:2°| 5975°
S;-lines 20 171.33% | 188.60° | 179.96° ; 168.00° 174.67" 17133} 7.457° | 6.840" | 7.149° | 5.300° ftm‘ 4954°
100 il63.$0° 176.50‘2170.00‘?156.70‘ 168.00° 162.35¢f 7.280° | 6.7958% | 7038 | 5.057°¢ 37402 4399
10 158667 ] 168.00° . 163.33* 1 150.67° 160.60° 15563 7.2‘66"‘,?7.&50" 7:355° 14,172 8622 5398"
“;}f;’ib 20 152.70% | 154.67° 1 153.68° 144.50° 150.009 147.25°] 6.952° 6.902° 6.928°%: 4.645¢ 4512 45794
U1 100 14667 147307 146.98% | 140000 14470 142350 f 57450 6647 6.196° 1 4.607¢ 44 4523 %
Original 137307 140.00° | 138,65" | 134.00% 136.50° 13525" ]| 7405° * 2.197° 7301% 4.802% 4702, 47537
o | T.W.C.352 14132 146.00° | 143.66* | 137.30% 14200% 13965t 7.797* 7.502° 7.650“’;5.472"c SHT - 5:340°
g 'G‘:o“':::‘i’:"“f 132.70° ; 135.25* | 133.97' | 13135 13325 13230 6937° 6.047° 6493°; 4475 |asor. 4.434°
(Xc) Srlines  : 174.27" 1188.80° | 181.531| 167.08" | 176.65* | 171.86°§ 7599 7.028" 7313"} 5.361° | 4856 5109
Xe) Half-Sib(H.S.)é 152.67“§156.65° 154.66" 145.05° | 151.76" | 148.41° 6652° 7053 6.852°: 4.808°" 4.357':;‘4_333,}’
C.V% 983 652 | 833 | 724 | 1079 854 [ 1037 812 931 | 996 |9.04. 953

Z
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al., (1989), Holthaus and Lamkey

(1995b), Weyhrich et al., (1998),
El-Sheikh (1999) and Guzman and

- Lamkey (2000).

The results showed that
grain yield /plant was higher in 1%
sowing date than 2™ one for S1-
lines at 10% selection intensity and
valued 188.0, 201.30 and 194.65
gm. For Gemmeiza location, Sids

one and combined data for 1%

sowing date on one hand and
176.55, 187.30 and 181.92 (gm)

for Gemmeiza location, Sids
location and combined data in 2™
sowing date on other hand .

When comparing S;-line
(10%) with the check genotype
- (T.W.C. 352), the results showed
that there are  significant
differences between them in
locations, combined data and
sowing dates, explaining the
superiority of S; over T.W.C. 352
check yellow maize genotype. The
difference between S;-line (10%)
and T.W.C. 352 was highly
significant and valued 50.99
(1% sowing date for combined
data) and 42.27 (2™ sowing date).
This result indicated that the
earlier, the sowing date, the greater
the difference among S,-line and
T.W.C. 352 (control). These
results are similar to those
obtained by Diab (1985), Coors

| Eraky, et al. o

(1988), Shehata et al, (1989)
Holthaus and Lamkey (1995a),
Arias and Souza (1998), Weyhrich
et al., (1998) El-Sheikh (1999) and
Guzman and Lamkey (2000).

Grain yield/plant was thore
variable in 2" sowing date as
compared with 1% sowing one.
These results indicated that maize
genotypes in 1* sowing date was
stable than 2" one .

These results indicated that
S1-line (10%) could be involved in
breeding program for improving
grain yield / plant .

Statistical differences were
observed among S;-line, Half-sib
genotypes and check genotypes for
grain yield / plot (9.6m?) in 1%, 2™
sowing dates in the two locations
during - 1998 summer growing
season (Table,4) . These results are
in accordance with those of Diab
(1985), Coors (1998), Helms et al.,
(1989), Shehata er al, (1989),
Arias and Souza (1998), Weyhrich

“et al,’ (1998), El-Sheikh (1999)
- and Guzman and Lamkey (2000).

:Grain yield / plot was
higher in 1** sowing date in the two
locations as compared with 2
one. The highest grain yield/plot
was recorded for S;-line (10%) at
combined data (7.836kg); 8.062 kg
(Gemmeiza) and 7.610 (Sids).
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These results indicated that S;-line
(10%) performed well in 1%
sowing date and could be
cultivated in 1* sowing date and
give higher grain yield / plot.”
These results indicated that
differences between S)-lines (10%)

and TW.C. 352 (check) was
insignificant. These results were
true in both locations and

combined data for 1® sowing date.
Meanwhile, significant variations
were detected among S;-line
(10%) and ‘' T.W.C. 352 in both
location and combined data. These
results could be confirmed by
values of C.V. which was low in
2" sowing date as compared with
1% one. The coefficient of
vanablhty ranged from 9.04% to
9.96% (2™ sowing date) and from
8.12% to 10.37%.

These information are of
great attention for plant breeder to
develop and improve grain yield /
plot through S;-line method and
earliness  character  genotypes
through [H.S.] of recurrent
selection. '

| Pathological characters :

_Analysis of variance for
late wilt disease as a percentage of
total plants for S;-lines and Half-
sib genotypes and three checks of
~ yellow maize indicated significant

377

variations in both sowing dates,
locations and combined data Table
(5). The obtained data are in
harmony with those of Diab (1985)

It is of great attention to
note that S;-line (10%) revealed
the lowest percentage of infection
for late wilt disease in both sowing
dates, locations and combined
data. The results of 1% sowing date
gave the lowest percentage of
infection as -compared to 2™
sowing one. The percentage of
infection ranged from 2.33%
(Gemmeiza location) to 5.08%
(Sids location) in 1™ sowing date,
Meanwhile, it ranged from 2.23%
(Gemmeiza locatlon) to 6.5% (Sids -
location) in 2™ sowing date. It
could be noted that higher percent
of infections were recorded in Sids
location in both sowing dates,
indicating  that environmental
conditions under this location are
favorable for infection with late
wilt disease. Percentage of late
disease infection was lower in
original population (check) as
compared with S;-line {10%) .
This was true in 1% sowing date as
well as locations and combined
data. Meanwhile, the same check
(oi'iginal)'was higher in 2™ sowing
date in both locations and
combined data, indicating that 2™
sowing date and Sids locations in



Table ( S ) : Mean performance of pathological characters in composite-21 yellow maize for two selection methods; S;-lines and Half-
- Sib (H.S.) under three selection intensities and two sowing dates under Gemmeiza, Sids and over locations during
s summer growihg season, 1998, '
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: Late wilt disease as a percentage of total plants Plants affected by smut disease (%)
Selection I inten"‘sli:;" First sowing date . Second sowing date First sowing date Second sowing date
methods ; o, Locations _ 1 Locations . Locations Locations | -
! Combined - bined : Combined Comblsed
; Gemmelza | Sids Gemmelzs | Sids | Gemmeiza | 'Sids Gemmeiza | Sids
~ % 10 ] 233° 1508°) 370% 1 223¢ 650°! 4369 | 120¢ [1.05¢] 112" | 3.0° | 255¢ 2.83¢
: Si-lines | 20 2.32° [ 818%) 525° 357" 920° 638} 638° |1.07") 112" | 568" |3.89°}) 478"
; ‘ 100 285" 9.95°1 6.40° 412" 10° 7.06*f 20° |256°: 228% ~ 524" |516° 520°
,.:é 10 216™ 875° 546° 246% 10™ 623 1.17¢ 11.09¢ 1139 . 491° [238% 364°°
;'5 *_';:';"’ 200 - 240° 935" 587°¢ 306° 11500 728° | 222 1.08¢ 165 . 7.16° 389¢ 553
8. 1 : . . !
' 100 663" 1537° 110" 328 1640° 984" | 229" 294" 261° 736" 425° 580" |
- Original 114 444°0279%  117° 10° 5587 | 217 1109¢ 1637 0 604* 394° 499"
| TW.C.352  200° i454° 327% . 715" 10.50°. 882° | 4.33° ;1.09% 271° ; 5.92® * 25¢ 421
hg o 705" |1.9% 1227°1 301° JL30°0 715° | 222° [ 405% 3.3* | 593* 679" 636°
(Xg) Si-lines 250° 1773 sa1” | 330° '8560"| 593" F 145" 156" 151° ? 467 38" 427°
(Xc) Half-Sib (H.S.) | 3.73° | 7.44®  744° | 293% |1263*| 7.78* | 1.89® ! 1.70°, 180"  647° 3.50° 499"
C.V.% 1494 {1597 1751 | 1639 | 957 | 1045 | 476 | 870 518 | 1664 1817 1735
9 : - - 3
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both sowing dates offer conditions

for spreading this disease in maize. .

It is of great interest to note
that S1-lines were more resistance
against late wilt disease as
compared to Half-sib genotypes.

This may be due to genetical .
- 1" sowing date was the most

factors for resistance in S;-lines.

More vanabllity
observed in 2™ sowing date for
late wilt disease, indicating that the
studied genotypes should be
further improved for late wilt
disease in late sowing date. These
results are supported by mean
values of grain yield per plant'
which was lower at 2™ sowing
date as compared to 1% one.
Meanwhile, lower variability for
this character was recorded for 1*
sowing date, showing that yellow
maize genotypes were more stable
and gave higher grain yield / plant
and plot .

Data of plants affected by
smut disease % for S;-lines and
Half-sib genotypes of yellow
maize as well as three checks of
maize during two sowing dates in
two locations and combined
analysis are given in Table (5) . -

Significant variations
among the evaluated maize
genotypes;  S;-lines, Half-sib
genotypes and  checks for

was'

379

resistance to smut disease were
detected in both sowing date and

- locations (Table, 5) .

It is worthy mentioning that
Si-lines (%) in both sowing dates
had the most resistant plants for
smut disease . The S;-line (10%) in

resistant to smut disease in
Gemmeiza and Sids locations as
well as combined analysis. Also, in

2" sowing date S-lines (10%)
recorded the lowest smut disease
infection of 3.10, 2.55 and 2.83 for
Gemmeiza, Sids and combined -
data respectively. Hybrid comn
T.W.C. 352 was higher than S,-

-line, indicating that S;-line (10%)

is more resistant than the check
genotype at both locations and
combined analysis . '

When comparing S;-lines
or Half-sib at 10 and 20% selection
intensity, data showed that S;-lines
were more resistant than Haif-sib
for smut disease either in 1 or 2™
sowing dates and locations.

Coefficient of variability
were higher in 2™ sowing date
than 1% one. The values ranged
from 16.64 to 18.17 for 2™ sowing
date, meanwhile, it ranged from
4.76 to 8.70 . Although the values
were high in 2" sowing date, the
span length was low and valued
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1.53, meanwhile, it valued 3 94 in
1* sowing date, showing that these
genotypes could be further
improved for this character

These results are of great
attention to improve resistance to
late wilt .and smut disease in
yellow maize genotypes through
using S1-line (10%) resulted from
recurrent  selection for suitable.
generations. :
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