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Abstract: This investigation was
conducted to determine the effec-
tiveness of S; progenies to im-
prove the breeding value of two
yellow maize populations, i.e.,
Tuxpeno Corn Belt and Puerto
Rico for grain yield, yield com-
ponents and other traits. A total
of 81 S, lines from each popula-
tion were used in this study. Re-
sults revealed that mean squares
due to S; lines of both popula-
tions were significant or highly
significant for all the studied
traits. On the other hand, mean
squares due to S; x locations
were significant or highly signif-
icant for all the studied traits of
the two populations, except ear
length of pop. A, no. of ker-
nels/row and 100-kernel weight
of pop. B and ear diameter of
both populations. Genotypic var-
iances for days to 50% silking,
no. of rows/ear, no. of Kker-
nels/row, 100-kernel weight and
grain yield of pop. B were higher
than those of pop. A. Genotypic
x locations interaction variances
for traits of pop. A were higher
than those of pop. B for plant
height, ear height, no. of
rows/ear, no. of kernels/row and
100-kernel weight. Genotypic
coefficient of variability for plant
height, ear height, ear length and

ear diameter for S; lines of pop.
A were higher than those for S;
lines of pop. B., while it was
higher for days to 50% silking,
no of rows/ear, no of Kker-
nels/row, 100-kernel weight and
grain yield for S; lines of pop. B
than for S; lines of pop. A.Mean
grain yield of pop. A ranged from
0.76 to 2.41 with an average of
1.54 kg/plot and broad sense her-
itability estimate of 44.74%.
Mean grain vyield of pop.B
ranged from 0.83 to 3.06 with an
average of 1.56 kg/plot and broad
sense heritability estimate of
68.00%. Expected gain for grain
yield (kg/plot) was 23.58 and
31.87% and actual gain was
17.12 and 8.06% for pop. A. and
pop. B, respectively. Expected
gain from S; per se in Pop B. was
higher than those of pop. A. Also
the actual gain from selection in
improved pop. A was better than
those in pop. B. These results
could be attributed to the pres-
ence of more additive genetic
variance in pop. A than in pop B.
Key Words: Maize, Corn, Ge-
netic variance and Genetic gain.
Introduction:

Developing improved hybrids
mainly depends on the improve-
ment of the breeding source
populations. S; progeny selection
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scheme subsequently imposed to
improve population per se. It
helps eliminate deleterious reces-
sive allels that become homozy-
gous due to inbreeding followed
by selection, which leads to in-
crease the gene frequency of fa-
vorable allels at all loci.

Theoretically, selection based on
S; is expected to utilize additive
genetic variance better than intra-
population selection methods as
reported by Tanner and Smith
1987, Hallauer and Mirenda
1988, Soliman 1991 and Vasal et
al 1995. In this respect, Sulivan
and Kannenberg 1987, Soliman
1991, Burgess and West 1993,
found that a linear genetic gain
for yield and other traits through
two to eight cycles of selec-
tion.Heritability estimates from
S; lines are higher than the other
selection methods due to that the
component of genetic variance is
additive genetic effects.However,
heritability estimates differed
according to population (genetic
variance) traits, selection meth-
ods and environmental conditions
as reported by Coors 1988, Soli-
man 1991, Walters et al 1991,
Mahmoud et al 1999 and El-
Morshidy et al 2002. Saini and
Malhi (2001) they indicated that
S; family selection was more ef-
fective than full-sib (FS) and half
sib (HS) selection in improving
populations, expected responses
were 22.73, 12.70 and 9.04%,
respectively. Shah et al (2007)
suggested that S; recurrent selec-
tion was quit effective in improv-
ing grain yield. The main objec-
tives of this investigation were

to: (i) evaluate the 1* cycle of S,
families selection, for improving
grain yield and earliness of two
different maize populations i.e.,
Tuxpeno Corn Belt and Puerto
Rico. (ii) estimate the genetic
components of variance and her-
itability and ( iii) calculate the
expected and observed gain from
selection after one cycle of S;
line per se selection method.
Materials and Methods

This study was carried out during
the period from 2007 to 2010 at
Mallawy and Sakha Agricultural
Research  Stations, A.R.C,,
Egypt.Two exotic yellow maize
populations i.e., Tuxpeno Corn
Belt and Puerto Rico were used
in the present study. The two
populations were provided by
National Maize Program. The
two populations were planted in
the summer season of 2007 at
Mallawy Agricultural Research
Station. From each population,
81 plants were selected and
selfed to produced S; lines. In
2008 season, the S; lines from
each population were evaluated
in a sets within reps (9x9) with
two replications as explained by
(Hallauer and Mirandal1988).In
each trial, the experimental plot
size was one row, 4 meters length
and 70 cm apart and 25 cm be-
tween hills within a row. Seed-
lings were thinned to one
plant/hill before the first irriga-
tion (three weeks after sowing).
Fertilizer was applied at the rate
of 120 kg nitrogen/fed. in two
doses before the first and the se-
cond irrigations. Normal cultural
practices were applied as rec-
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ommended. Ten S; lines were
selected based on two selection
criteria, i.e, grain yield and earli-
ness from each trial of the two
populations. The selection inten-
sity which used was 12.34 % for
both selection criteria. Equal
number of seeds from the select-
ed S; was carefully bulked to
form the base of the first cycle of
the two selection criteria. Four
populations of the selected fami-
lies were formed as follows:

1- Pop. A C; (S, per se) for grain
yield

2- Pop. A C; (S, per se) for earli-
ness

3- Pop. B C; (S; per se) for
grain yield

4- Pop. B C; (S; per se) for earli-
ness

In 2009 season, the four groups
of the selected families were
planted in non-replicated plots at
Mallawy Agric. Res. Station. The
plot size was 30 rows, 5 m
length, 70 cm apart and 25 cm
between hills within a row. Be-
fore silking, the ears were cov-
ered by glycine bags to prevent
cross-pollination. At 50-60%
silking, pollen grains were col-
lected from all plants in each plot
and bulked. The bulked pollen
grains of a plot were used to pol-
linate the plants of the same plot.
Pollinated ears from each selec-
tion criterion were harvested,

dried, and shelled together to
form the first cycle seed. In 2010
season, the first cycle of selection
(Cy); for each population was
evaluated against the original
populations to measure the actual
gain from selection at Mallawy
and Sakha Agric. Res. Station.
ARC. Randomized Complete
Block Design (RCBD) with 4
replications was used in the two
locations. The experimental plot
size was 4 rows, 6 meters length
and 70 cm between rows. Plant-
ing was in hills spaced 25 cm
apart. Seedlings were thinned to
one plant/hill before the first irri-
gation (three weeks after sow-
ing). Fertilizer was applied at the
rate of 120 kg nitrogen/fed. in
two doses; before the first and
second irrigations. Normal agri-
cultural practices were applied as
recommended. Data were col-
lected from the inner two rows.
Data were recorded for days to
50 % silking, plant and ear height
(cm), ear length (cm), ear diame-
ter (cm), number of rows/ear,
number of kernels/row, 100-
kernel weight (g.) and adjusted
grain yield (kg./plot) to 15.5 %
moisture content was measured
from each plot. Separate as well
as combined analysis over loca-
tion, after testing homogeneity of
error mean squares, according to
Gomez and Gomez (1984).

Expected mean squares and degrees of freedom were combined for S,
family across the two locations are presented in Table 1.
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Table 1. Combined analysis of variance for S; family over two locations.

S.0.V D.F. M.S. E.M.S.
Locations (I) (I-1)
Reps/locations I (r-1)
Set (s) (s-1)
Set x Loc. (s-1) (I-1)
Set x reps/Loc. (s-1) (r-1) |
S,families/sets s (f-1) M; | o’e+ro’gl +rLo’g
S, families/sets x loc. | S (f-1) (I-1) | M, o’e +rogl
Error sl(r-1) (F-1) | M, ce

The expected mean squares were used to estimate the following genet-
ic parameters according to Singh and Chaudhary (1985).

. . 2 M3'M2
Genotypic variance (6°g) = L
M,-M
Genotypic x location interaction variance (ngL) = 2r L
e = error variance ,
Phenotypic variance (c’ph) = o’y + %
2
Heritability (0*) = °9 x 100
o’ph

Genotypic coefficient of variability (gcv %) = 70)(‘% x 100
Phenotypic coefficient of variability (gcv %) = G}(’h x 100

Expected gain from selection AG% = K. h% oph
Where K is selection differential for selection intensity (12.34%)
1.667

The four new populations (C,) resulted from selection were evaluated

in comparison with original populations and analyzed over locations

as presented in Table 2.

Table 2. Form of the combined analysis of variance for evaluation tri-
als over locations.

S.0.V d.f
Locations (L) (I-1)
Reps/L I (r-1)
Genotypes (G) (g-1)
GxL (1-1) (g-1)
Error I (g-1) (r-1)
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Results and Discussion
Analysis of variance

Analysis of variance for the stud-
ied traits of both populations are
presented in Table 3. Mean
squares of the combined data
showed that, mean squares due to
locations for all the studied traits
of both populations were highly
significant. Mean squares due to
S; lines of both populations were
significant or highly significant
for all the studied traits, except
ear diameter of pop. B and no. of
rows/ear of pop.A. On the other
hand, mean squares due to S; x
locations were significant or
highly significant for all the stud-
ied traits of the two populations,
except ear length for pop. A, no.
of kernels/row and 100-kernel
weight of pop. B and ear diame-
ter for both populations. These
results are in good agreement
with those obtained by Mahmoud
et al 1999 and EI-Morshidy et al
2002.

Variance components and her-
itability:

Genetic and phenotypic variance
and broad sense heritability (H)
are presented in Table 4. Results
showed that genetic variance for
all the studied traits were less
than phenotypic variance. This is
due to that the genetic variance

depend upon the effect of addi-
tive and non- additive, but the
phenotypic variance is due to the
effect of both genetic and envi-
ronmental variances. Genotypic
variances for plant height, ear
height, ear length and ear diame-
ter of pop. A were higher than
those of pop. B. While genotypic
variances for days to 50% silk-
ing, no. of rows/ear, no. of ker-
nels/row, 100-kernel weight and
grain yield of pop. B were higher
than those of pop. A. Genotypic
x locations interaction variances
for traits of pop. A were higher
than those of pop. B for plant
height, ear height, no. of
rows/ear, no. of kernels/row and
100-kernel weight. While, geno-
typic x location variances for
days to 50% silking, ear length
and grain yield of pop. B were
higher than those of pop. A.
Meaning that the genotypes were
affected by change of locations.
Phenotypic variances for plant
height, ear height, ear length, ear
diameter, no. of rows/ear and no.
of kernels/row for S; lines of pop
A. were higher than those of pop.
B. On the other hand, the oppo-
site was true for days to 50%
silking, 100-kernel weight and
grain yield for S; lines of pop. B
were higher than those of pop. A.
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Table 3. Mean squares of the S; lines for all the studied traits of the
two populations, combined across locations.

MS
[0) ilk-
SOV |df Daystoir?g/osnk Plant height (cm) Ear height (cm)
Pop. A | Pop.B | Pop. A Pop. B Pop. A Pop. B
Loc. 1 |344.31**| 30.25** |92686.42**(80403.75**|58833.20**|89367.78**
Reps/Loc. | 2 2.28 3.94 1843.22 155.07 462.25 146.42
Sets 8 | 45.08** | 49.91** | 3245.39** | 1876.82** | 871.94** | 1043.73**
SetsxLoc. | 8 | 10.91 5.21 867.57 576.06* 273.45 270.59*
Sets X 16| 570 | 2.89 | 69493 | 19497 | 244.93 76.44
reps/Loc.
S.l 72119.18** | 21.67** | 1222.37** | 986.28** | 698.01** | 479.22**
lines/Sets
S
lines/Sets x | 72| 5.87* | 4.28** | 216.88* 228.61* | 217.02** | 147.68**
Loc
Error 144 4.17 2.47 141.80 169.69 117.07 78.25
Ear length (cm) Ear diameter (cm) No. of rows/ear
Loc. 1 |179.56**|136.63**| 33.96** 23.25** 29.16** 35.47**
Reps/Loc. | 2 3.87 6.22 0.73 0.30 3.68 1.05
Sets 8 | 9.66** 2.84 0.38 0.21 6.46 3.03*
Setsx Loc. | 8 2.77 2.90 0.08 0.38 3.47 1.24
Sets X 16| 151 | 280 0.33 0.24 3.48 1.15
reps/Loc.
S.l 72| 8.04** | 553** 0.38** 0.21 3.96 3.55**
lines/Sets
Sy
lines/Setsx | 72| 2.31 2.90* 0.20 0.16 3.21* 1.31**
Loc
Error 144| 2.57 1.97 0.17 0.13 2.45 0.74
No. of ker- . L
nels/row 100-kernel weight (g.) | Grain yield (Kg/plot)
Loc. 1 |943.85**|543.93**| 3006.69** | 3474.45** | 87.30** 67.21**
Reps/Loc. | 2 | 3.59 9.58 239.14 244.67 0.12 0.06
Sets 8 | 32.08 16.18 34.94* 36.87 1.19** 0.78**
Setsx Loc. | 8 6.13 13.55 28.37* 57.53 0.55* 0.33
Sets X 16| 13.82 | 11.94 | 14.91 37.22 0.20 0.14
reps/Loc.
S.l 72| 22.03* | 16.46* | 48.22* 49.03** 0.38** 0.75**
lines/Sets
S
lines/Sets x | 72 | 14.98** | 9.11 29.96** 23.80 0.21** 0.24**
Loc
Error 144| 6.16 10.54 16.36 21.61 0.10 0.08
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Genotypic (GCV%) and pheno-
typic (PCV%) coefficient of var-
iability for all the studied traits
for the two populations are
shown in Table 4. The phenotyp-
ic coefficient of variability for
plant height, ear height, ear
length, ear diameter, no. of ker-
nels/row and 100-kernel weight
of S; lines derived from pop. A
were 7.85, 9.68, 9.09, 6.66, 7.17
and 13.07% which were higher
than those of S; lines from pop.
B with values of 7.07, 8.26, 7.40,
5.27, 6.35 and 12.11% for the
same traits, respectively. On the
other hand, the opposite was true
for days to 50% silking, no of
rows/ear and grain
yield.Genotypic coefficient of
variability for plant height, ear
height, ear length and ear diame-
ter for S; lines of pop. A were
7.12, 8.04, 7.67 and 4.85% and
higher than those from S; lines
from pop. B with values of 6.19,
6.87, 5.10 and 2.57% for the
same traits, respectively. On the
other hand the opposite was true
for day to 50% silking, no of
rows/ear, no of kernels/row, 100-
kernel weight and grain vyield.
These results agreement with
those reported by Dora et al.
(1999) who found that the pcv
was slightly larger than gcv for
the nine studied traits. Ibrahim
(2004) found that phenotypic
coefficient of variability (pcv) for
various traits were relatively
higher than genotypic coefficient
of variability (gcv) for S; fami-
lies derived from different popu-
lations. PCV values for plant and
ear height, ear diameter, no. of

kernels/row and grain yield/plant
of S1 family were 6.68, 8.43,
11.72, 14.44 and 26.99% and
GCV values were 6.62, 10.30,
6.63, 12.01 and 24.14%, respec-
tively.Broad sense heritability for
S; lines of pop. A was high ,
69.40% for days to 50% silking,
68.91% for ear height, 71.27%
for ear length, 82.26% for plant
height and moderate for ear di-
ameter (47.37%), , no of ker-
nels/row (32.00%), 100-kernel
weight (37.87%) and grain yield
(44.74%) and low for no. of
rows/ear (18.94%). For S; lines
of pop. B broad sense heritability
was high for plant height
(76.82%), ear height (69.18%),
no. of rows/ear (63.10%), 100-
kernel weight (51.46%) and grain
yield (68.00%), and days to 50%
silking (80.25%) and moderate
for ear length (47.56%), ear di-
ameter (23.81%) and no. of ker-
nels/row (44.65%). Generally, it
could be seen that heritability
estimates for the studied traits
varied greatly from pop. A to
pop. B. Heritability estimates
were low for no. of rows/ear,
grain yield and 100-kernel
weight in pop. A, while it was
intermediate in pop. B. The op-
posite was true for ear length.
The low heritability estimates
may be due to the small genetic
variance or high environmental
variance in the concerned popu-
lation. Our results agreement
with those obtained by Galal et
al. (1984) who showed that herit-
ability estimates were 58-92%
for grain yield, 84-86% for days
to 50% silking, 83-91% for plant
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height and 79-87% for ear height.
Sadek et al. (1986) found that
estimates in broad sense herita-
bility were 49.2, 22.9, 25.0, 13.6,
18.0 and 23.4 for days to 50%

silking, plant height, grain yield,
100-kernel  weight, no. of
rows/ear and ear length, respec-
tively. Soliman (1991) found that
heritability estimates

Table 4. Genetic variance of S; lines for all the studied traits of the
two populations combined across locations

Parame- Traits
ters Days to 50% silking Plant height (cm) Ear height (cm)
Pop. A Pop. B Pop. A Pop. B Pop. A | Pop.B
6°g 3.33 4.35 251.37 189.42 120.25 82.89
o’gl 0.85 0.91 37.54 29.46 49.98 34.72
o’e 4.17 2.47 141.80 169.69 117.07 78.25
o°ph 4.80 5.42 305.59 246.57 17450 | 119.81
G.CV 2.90 341 7.12 6.19 8.04 6.87
P.C.V 3.48 3.80 7.85 7.07 9.68 8.26
H%(BS) 69.40 80.25 82.26 76.82 68.91 69.18
Ear length (cm) Ear diameter (cm) No. of rows/ear
o°g 1.43 0.66 0.05 0.01 0.19 0.56
ool -0.13 0.47 0.02 0.02 0.38 0.29
ce 2.57 1.97 0.17 0.13 2.45 0.74
o°ph 2.01 1.38 0.10 0.05 0.99 0.89
G.C.V 7.67 5.10 4.58 2.57 2.75 5.52
P.C.V 9.09 7.40 6.66 5.27 6.32 6.95
H%(BS) 71.27 47.56 47.37 23.81 18.94 63.10
No. of kernels/row | 100-kernel weight (g.) G(Eé? )I/(';;d
6y 1.76 1.84 4,57 6.31 0.04 0.13
o’gl 441 -0.72 6.80 1.10 0.06 0.08
ce 6.16 10.54 16.36 21.61 0.10 0.08
o°ph 5.57 412 12.06 12.26 0.10 0.19
G.CV 4.06 4.25 8.04 8.69 13.39 22.89
P.CV 7.17 6.35 13.07 12.11 20.01 27.76
H%(BS) 32.00 44.65 37.87 51.46 44,74 68.00

were high for flowering date,
plant and ear hight, but it was
low for grain yield. In this re-
spect, Abou El-Saad et al. (1994)
found that heritability estimates
were 63.2, 42.3, 49.0, 60.6, and
35.2% for grain yield/fed. and
grain yield/plant, days to 50%
silking, plant height, and ear
height, respectively. EI-Morshidy

et al.(2002), Ibrahim (2004) and
Garbuglio et al. (2009) obtained
.high heritability estimates for ear
height and grain yield/plant. Shah
et al. (2007) found moderate and
high heritability estimates were
manifested for grain yield.

Means and coefficients of vari-
ability: Mean, environmental
error, coefficient of variability
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and range for different characters
for S; lines of both pop. A and
pop. B combined across locations
are presented in Table 5. Results
showed that mean values for
days to 50% silking, plant height,
ear height, ear length, ear diame-
ter, no. of rows/ear, no. of ker-
nels/row, 100-kernel weight and
grain yield of pop. A were 62.86,
222.80, 136.40, 15.60, 4.63,
15.74, 32.73, 26.57 and 1.54 for
S1 Pop. A, respectively. The co-
efficient of variability ranged
from 3.25 for days to 50% silking
to 20.53% for grain yield. For
Pop. B, mean values for the
above mentioned traits were
61.22, 222.18, 132.50, 15.89,
435, 13.56, 31.93, 28.90 and
1.56, respectively. The coeffi-
cient of variability ranged from
2.58 for days to 50% silking to
18.13 % for grain yield.

Expected and actual gain from
selection:The genetic gain from
selection has been one of the
most important contribution of
guantitative genetics to maize
breeder. One of its direct applica-
tion is the extent to which a given
population is suitable for breed-
ing purpose for either a given
environment or set of environ-
ments. Another important appli-
cation is concerned with compar-
ison of different selection proce-
dures. Estimates of the expected
and actual gain from selection for
the best 10 families for the char-
acters used as selection criterion
of S; family selection method in
both populations are given in
Table 6. Expected gain for grain
yield (kg/plot) were 23.58 and

31.87% and actual gain were
17.12 and 8.06% for pop. A. and
pop. B, respectively. These re-
sults could be attributed to the
presence of more additive genetic
variance in Pop. A than in Pop.
B.Expected gain in the two popu-
lations was higher than the actual
gain from selection because the
expected gain was calculated
from genetic variance which in-
cluded both additive and non-
additive components. The same
results were obtained by Soliman
(1991) and EI-Morshidy et al
(2002) they reported that the ex-
pected gain from selection was
higher in magnitude than the ac-
tual one., Galal et al (1984) re-
ported that S; line per se selec-
tion was superior and the ex-
pected gain from selection
ranged from 19 -24%. Tanner
and Smith (1987) compared the
changes in grain yield after eight
cycles of half-sib and S; progeny
recurrent selection. They found
that the genetic gain per cycle for
grain yield in the Population per
se for C, to C, were significantly
larger than for half sib. Walters et
al (1991) showed significant in-
creases in grain yield with S;
lines from (BSSSCO0) Population.
Saini and Malhi (2001) they indi-
cated that S; family selection was
more effective than FS and HS
selection in improving Popula-
tions, expected responses were
22.73, 12.70 and 9.04%, respec-
tively.Ruize and Alvarez (2007)
concluded that S; selection is
effective in improving the yield
and reducing loadging in both
synthetics. Peng et al (2007) who
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reported that modified S; was
better than modified S;-HS and
Modified HSRRS to improve
Synthtic-4 maize Populations,
where the grain yield of S; prog-
eny of the Population increased
by 10.9%, 9.8% and
10.8%,respectively.Shah et
al(2007) suggested that S; recur-
rent selection was quit effective
in improving grain

yield. Expected gain for days to
50% silking was 4.03 and 5.09 %
in Pop. A and Pop. B. for S; per
se, respectively. On the other
hand, the actual gain from selec-
tion of improved Pop. A was
0.40 %, while it was -1.3 % for
improved Pop. B for S; per se,
respectively. Expected gain from

S; per se in Pop B. was higher
than those of Pop. A. Also the
actual gain from selection in im-
proved Pop. B was better than
those in Pop. A. These results
could be attributed to the pres-
ence of more additive genetic
variance in Pop. B than in Pop.
A. for earliness. Yield improve-
ment of pop. A was more suitable
than the pop. B for S; per se
causing the more variability of
pop. A. Also, the S; per se selec-
tion method was more effective
in population improvement. For
earliness improvement, pop. B
was more suitable than pop. A.
indicating that pop. B was in-
clude more variability than pop.
A for this trait.

Table 5: Mean (X), environmental error variance (c°€), coefficients of
variability (CV) and the range for grain yield and the other studied trait
for S, line per se of Pop. A and B combined across locations.

Traits Pop.A. Pop.B
Xx—| o% CV Range X—] o% CcV Range

0,
53(3"‘;;0 50% | 6og6 | 417 | 325 | 5767 | 6122 | 248 | 258 | 55-66
Plant height (cm)| 222.80 | 141.80 | 5.34 | 167-276 | 222.18 | 169.69 | 5.86 | 189-259
Ear height (cm) | 136.40| 117.07 | 7.93 | 93-172 | 132.50 | 78.25 | 6.68 | 101-167
Ear length (cm) | 15.60 | 257 | 10.28 |11.60-18.25 15.89 | 1.97 | 8.83 [13.15-18.70
(Ecé:rr];j'amemr 463 | 017 | 890 |390-545| 435 | 013 | 829 |3.90-4.85
No. of rows/ear | 15.74 | 2.45 9.94 |13.10-18.60| 13.56 0.74 6.34 |11.60-16.50
No. of ker- 3273 | 6.16 | 7.58 [26.15-36.95 31.93 | 10.54 | 10.17 [27.85-35.70
nels/row
100-kernel 2657 | 16.36 | 15.22 [21.00-39.75| 28.90 | 21.61 | 16.08 [19.50-37.25
weight (g.)
Grain yield 154 | 010 | 2053 | 076241 | 156 | 0.08 | 18.13 | 0.83-3.06
(kg/plot)
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Our results indicate that, S; per

se selection are effective in im-

proving grain yield and its com-

ponents of the two studied maize
populations. The same results
were obtained by Mahdy et al

(1987) who reported that S; se-

lection significantly increased

grain yield/plant and ear length.

Verderio et al (1988) reported

that mean yield were significant-

ly improved by both methods,
but S; selection per se was the
more effective, giving increases
of 11.3% when random S; lines
were used and 5.6% when test-
crosses to an inbred tester were
used Menkir and Kling (1999)
they found that the reciprocal
recurrent selection was effective
in improving grain yield and oth-
er traits of inter populations
crosses without a loss in genetic
variance. Peng et al (2007) stud-
ied three recurrent selection
methods i.e., modified S; family
selection, modified S1-HS and

MHRRS. They demonstrate that

the three recurrent methods were

effective for increasing grain

yield in testcrosses and im-

provement of general combining

ability in maize populations.
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