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ABSTRACT

This investigation was conducted at Sakha Research Station from 1997
through 2002 growing seasons. White synthetic variety Sakha-6, as a new maize
variety, was used in this study to utilize its genetic variability in improving yielding
potentiality via S lines per se. A total of 200 S, families from Sakha-6 were tested
during the 2001 season in two separate experiments under low and high N doses (i.e.,
70 and 120 Kg N/faddan, respectively).

Differences between the two nitrogen levels were not significant for all traits
except grain yield and ear diameter. However, the means were higher under the high
nitrogen level for all traits except resistance to late wilt disease and silking date.

Genetic variance was significant for all traits at each of the two nitrogen levels
and from both levels, while, the interaction between genetic variance and variance
due to nitrogen levels was not significant for all traits except resistance to late wilt
disease.

Phenotypic and genotypic variances were increased under the high nitrogen
level for grain yield, resistance to late wilt disease and ear height. But, they were
increased under low nitrogen level for number of ears / plant ,ear length ,ear diameter
and silking date.

Heritability was higher under the high nitrogen level for all traits except
number of ears/plant and silking date.The higher values over the two nitrogen levels
were obtained for silking date (89.20%) and grain yield (85.10%).

The expected gain from selection was higher under low nitrogen level for all
traits except resistance to late wilt disease and plant and ear height.

The expected gain from selection showed that S1families selection would be
effective for increasing the grain yield (28.10%) in cycle-1 for the new synthetic variety
Sakha-6 .

Correlation coefficients between all studied traits with grain yield were
significant, indicating that the indirect selection for linked traits with yield would be
useful and effective for improving grain yield.

INTRODUCTION

The new synthetic variety of maize Sakha-6 was formed during 1997 to
2000 season .The successes of any breeding program depend on the
amount and type of genetic variability in the germoplasm pool and choosing
the better selection method for obtaining the suitable utilization of this genetic
variability. Jenkins (1940) was the first to suggest a breeding procedure for
development of superior synthetic varieties of maize . Carangal et al. (1971)
reported that the expected genetic advance in the derived synthetic was
greater for selection based upon S, progeny evaluation. Morever, Choo and
Kanneberg (1979) studied the relative efficiencies of mass, ear-to row and S,
selection. They found that S, selection was the most effective in early cycles
in all cases. El-Rouby et al.(1979) concluded that use of S, lines selection
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was recommended to select among base population to start improvement in
most promising ones. Also, Aboul-Soad (1984) found that variability for all
characters extended over a wider range in the S, progenies than in half-sib
ones. Meanwhile the coefficient of variability for various traits and heritability
from S, lines selection had slightly greater expected and actual gains than the
half-sib family selection. Shehata et al. (1987) found that S, lines per se
selection method was the most efficient method followed by full-sib family
selection  and lastly half-sib family selection .Significant genotypic variance
was detected among S, progenies for all studied traits over locations.Walter
et al(1991) found significant change for agronomic traits and for genetic
variances among S, lines, significant correlations between agronomic traits
and grain yield .Burgess and West (1993) reported that the response to S,
selaction was 44% yield increase after four cycles and Galal e!
al.(1896)found that the broad-sense hertiability were 57.99 ,44.67, 35.84,
57.39 and 84.14 for modified ear-to-row cycle 0,cycle-1,cycie-2 families, haif
sibs and S, lines per se , respectively. Moreover, heritability vaiues and
expected gain from selection obtained from S, lines per se was higher than
thus of other traits. ,

This study was conducted to gain information on : estimation of
phenotypic and genotypic variances, heritability and expected genetic gain
from selection at low and high nitrogen level rates on a new the synthetic
variety Sakha-6 to improve the yielding potential by using S, lines per se in a
selection method.

MATERIALS AND METHODS

The new synthetic variety of maize Sakha-6 which used in this study
was formed originally at Sakha Research Station during 1997 through 2000
season.

In 1997 season , four inbred lines were selected. They had high
combining ability and high yielding with respect to crosses between them
.These lines were : Sids-7 (original population American early dent variety);
Sids- 63 (original population Tepaicingo # 5 variety);Sakha-132 (original
population Composite Sakha-1 ) and Sakha-8238 (original population
Cairo-1 variety). These inbred lines were the origin components of the
synthetic variety (Syn-0).

In 1998 season ,a diallel crosses was carried out among the four
parental iines to obtain six crosses and equal number of seeds from each
cross which were mixed to obtain the seeds of first synthetic generation (Syn-
1).

In 1999 season, seeds of (Syn-1) were sown in an isolated plot under
random mating to obtain seeds of (Syn-2).

In 2000 season, 200 plants were randomly chosen from the population
(Syn-2) and selfed to obtain 200 ears from S, lines per se . Each ear divided
into 5 envelopes ; 2 for each of the two nitrogen levels trials and one
envelope was kept in the cold store room .
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In 2001 season, 200 S, lines per se, were evaluated in two
experiments under two nitrogen levels, 70 and 120 Kg nitrogen per faddan in
a randomized complete block design with two replications .Plot size was one
row, 6m long ,80 cm apart and 25 cm between hills. Observations were
recorded on eight traits,viz ; Grain yield (ard /fad) adjusted based on 15.5%
grain moisture content, shelling percentage, number of ears per plant, ear
length (cm), ear diameter(cm),percentage of resistance to late wilt disease,
number of days from planting to 50 % silking date (days)and plant and ear
height (cm). The analysis of variance for each experiment and their combined
were computed according to Snedecor and Cochran (1967), before
calculating the combined analysis, test of homogeneity of error mean squares
for the two experiments was done .Estimates of heritability and expected
gain from selection was donc as outlined by Falconer (1960).

In 2002 season, selection of 10% superior families based on cross
yield trials in 2001 season and equal number of seeds from selected S,
families were bulked and planted in isolated plot under random mating, to
obtain seeds of cycle-1 which will be used to produce the next cycle.

RESULTS AND DISCUSSION

Mean squares of S, families for eight traits at two nitrogen levels and
their combined are given in Table (1). Differences between two nitrogen
levels were not significant for all traits except grain yield and ear diameter,
indicating that grain yield and ear diameter showed significant response to
the increase in nitrogen level. Also, highly significant differences were
detected between S, families for all traits at 70, 120 Kg N/fad and their
combined, while the interaction between S, families x nitrogen levels was not
significant for all traits except resistance to late wilt disease .On other word,
the S,lines per se differed significantly from each other for all traits, while the
rank of S, lines per se was constant in both nitrogen leveis for all traits except
resistance to late wilt disease. These results are in agreement with Shehata
et al. (1987), Omar et al. (1990), Amer(1995) and Galal et al. (1996).

Means, environmental error (o’ e) and coefficient of variability (C.V.%)
for the elght studied traits are presented in Table (2). The high nitrogen fevel
produced high means than the low nitrogen level for ail studied traits except
resistance to late wilt disease and silkking date, while the reverse were
obtained for environmental error (o%¢) and coefficient of variability (C.V.%)
which were decreased when nitrogen level increased for most traits,
indicating that accuracy of experiment was higher at the high nitrogen level or
non stress environment than at the low nitrogen level or stress environment.
The high nitrogen level caused an increase than the low nitrogen level by
31.69% for grain yield, 6.4% for number of ears /plant, 9.53% for ear length ,
3.6% for ear diameter, 0.27% for plant height, 1.38% for ¢ar heignt .The
reduction estimates in resistance to late wilt disease and silking date for high
nitrogen compared with low nitrogen level was about 0.44% and 1.03% for
the two traits, respectively. These results are in common agreement with Frey
(1964) who defined that the stress environment as one in which mean
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performance for a certain attribute is low .Omar et al.(1990)found that the
nitrogen level of 120 kg N/ fad increased grain yield and ear height compared
with 90 kg N/fad. Mnsa (2001) found that increased nitrogen level from 70 Kg
N/fad to 140 Kg N/fad leading to decrement in resistance to late wilt disease
and silking date .Amer (1995) stated that the C.V.% of S, families was
increased under stress environment for grain yield.

Estlmates of phenotypic (o°ph), genotypic (0°G) and genotypic x
nitrogen (0°GN) interaction are presented in Table (3). Genetic variance for
all traits was significant at the two nitrogen levels and their combined .While
the interaction between total genetic variance and nitrogen levels was not
significant for all traits, except resistance to iate wilt disease .However ,the
phenotypic and genotypic variances were increased under high nltrogen
leve! for grain yield, resistance to late wilt disease and ear height and ¢*G fer
plant height only. Also they increased under low mtrogen level for number of
ears / plant ,ear length ,ear diameter, silking date and o® ph for plant height
only. These results are in agreement with Frey (1964) and Frey and
Maldonado (1967) they reported that under optimum environments the tested
genotypes were fully expressed leading to an enlargement in genotypic
variances while the stress conditions curtailed genetic differences among
different genotypes .Omar et al. (1990) found that the genotypic variance was
increased with the increasing nitrogen levels from 90 to 120 Kg N/fad for
grain yield and disagreement with Amer (1995) who found that the phenotypic
and genotypic variances were increased under stress condition (high plant
density) for grain yield.

Regarding to Table (3) the phenotypic coefficients of variability (P.C.V)
and genotypic coefficients of variability (G.C.V) were increased under low
nitrogen level for grain yield, number of ears/plant, ear length ,ear diameter
and (plant height for P.C.V only). While (P.C.V) and (G.C.V) were increased
under high nitrogen level for resistance to late wilt disease, silking date, ear
height and (plant height for G.C.V only). Amer (1995) stated that P.C.V and
G.CV were increased for grain yield and ear fength under stress
environment.

Heritability and expected gain from selection of S, families at the two
nitrogen levels and their combined for eight trait are presented in Table (4).
Hertiability (in the broad sense) were higher under high nitrogen levels for all
traits except number of ears / plant and silking date. The highest values of
hertiability over the two nitrogen levels were obtained for silking date (89.2%)
and grain yield (85.1%). Coors (1988) found that broad sense hertiability
estimate was 76% from S, families for grain yield and Gala et al. (1996)
stated that the heritability of S, families was 84.14 for grain yield .On the other
hand, these results disagree with Diab (1979) and Omar et al.(1990) who
found that heritability estimate was high under the low nitrogen compared
with high nitrogen level for grain yield.

The expected gain from selection was higher under the low nitrogen
level for all traits except resistance to late wilt disease, plant and ear height,
indicating that more gain from selection would be expected for these traits if
selection is practiced under 70 Kg N/fad. Grain yield was the highest for
expected gain from selection at the two nitrogen levels and their combined
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compared with other traits .In general, the expected gain from selection
showed that S; families selection would be effective for increasing the grain
yield by 28.10% for cycle-1. Omar et al. (1990) found that expected gain from
selection was higher under the low nitrogen levels for grain yield and number
of ears/100 plant.

Correlation coefficient between the eight traits for S, families are
presented in Table (5).All possible correlations between the eight traits (28r)
were positively and highly significant, meaning that the selection index for
yield and desirable traits would be fruitful. In addition, the indirect selection for
linked traits with yield would be useful and effective for improving grain
yield. Walter et al.,(1991) found significant correlation coefficients between
agronomic traits and grain yield.

Table (1): Mean squares of S, families for eight traits at two nitrogen
levels and their combined in 2001 season .

"] Grain | Number Ear Ear Late wilt | Silking Plant Ear
A yield of length |diameter | diseases | date height | height
(ard/fad) |ears/plant] (cm) {cm) |resistance| (days) fcm) | (em
[70 kg N/ fad .
Rep. 5719 0.161™ | 50.41* | 0.043 28.323 2.250 [4428.90"*[ 361.00
S, Families(Sf) 24.29** | 0.046** | 4.423*" | 0.087** | 55.21" | 9.615** | 853.23" | 327.3*
Error 7.71 0.022 2.868 0.045 34,973 | 1868 375.948 | 115.01
120 kg N / fad
Rep. 83.220** | 0.013 92.93* 0.084 0.080 10.24 14.44 20.703
Sifamilies(S.f) 30.359** | 0.042** | 3.591** | 0.077** |109.376*| 9.536** |792.301**| 3v7.1*
Error 8.573 0.021 2.097 0.037 21.91 1.898 174.716 | 11:.441
ICombined
Nitrogen(N) 5072.31**| 0.571 | 533.338 | 5.05" 35.494 | 105.125 | 90.451 | 735.361
Rep/N 44.47 0.087 71.67 0.064 14.202 6.245 | 2221.67 | 190.851
SiFamilies(Sf) | 47.597** | 0.070** | 5.943** | 0.199™ |123.537**| 17.28** |1397.15**| 590.2""
Sifx N 7.051 0.018 2.072 0.044 41.050* 1.864 | 248.378 | 104 314
Error 8.142 0.021 2.482 0.041 28.441 1.883 | 275.332 | 113.226

*** significant at 0.05 and 0.01 levels of portability ,respectively.

Table (2): Means, environmental error (0°) and coefficient of variability
(C.V.%) for eight traits under two nitrogen levels and their

combined.
Traits | Grain |Numberof| Ear Ear Late wilt | Silking Plant Ear
yield ears/ length | diameter | diseases date height height
Estimates (ard/fad) plant (cm) {cm) |resistance| (days) (cm) {cm)
OkgN/fad
X 15.87 0.94 17.208 4.353 95.39 71.08 251.06 138.85
oe’ 7.711 0.022 2.868 0.045 34.97 1.868 375.95 115.01
CV% 17.5 15.68 9.84 4.89 6.2 1.92 7.72 7.72
120kgN/fad
X 20.90 1.001 18.84 4.51 9497 | 7035 251.74 14077
ge’ 8.573 0.021 2.097 0.037 21.91 1.898 17471 111.4
C.V% 14.01 14.41 7.69 4.29 4.93 1.96 5.25 7.50
Combined
X 18.38 0.97 18.02 4.432 95.18 70.71 251.40 139.81
“ge’ 8.142 0.021 2.482 0.041 28.441 1.883 275.33 113.22
CV% 15.52 15.03 2.482 4.59 5.60 1.94 6.60 7.61
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Table (3): Estimates of phenotypic o ph , genotypic (0°G) and
genotypic x nitrogen 0?GN variances, phenotypic (P.C.V)
genotypic (G.C.V) coefficients of variability of S, families
at the twe nitrogen levels and thcir combined for eight

traits.
Traits| Grain Ear Late wilt | Silking Plant Ear
yield Neuar:;:learnct)f Ear(‘l:?:)gth diameter | diseases date height heiga
Estimates _(ard/fad) (cm) |[resistance| (days) {cm} {cm
OkgN/fad ]
Eoh 12.145 0.023 2.211 0.0435 | 27.605 4,807 | 426.615 | 163.697 |
o’G 8.289* 0.012° 0.777* 0.021* | 10.118* | 3.873* [ 238.64" | 106.19" |
P.CV 21,959 | 16.133 8.64 4791 5.507 3.084 8.226 9.214
G.C.V 18.14 11.653 5.12 3.329 3.334 2.768 6.153 7.421 |
120kgNfad J
Z°ph 15.179 0.021 1.795 0.038 54.688 4.768 | 396.150 | 183.59
0’6 10.893* | 0.01* 0.747° ! 0.2 43.73" | 3.819* | 308.79* | 127.86" |
P.C.V 18.642 14.44 7.111 4322 7.786 3.103 7.90 9.625
G.CV 15.791 9.99 4.58 3.135 6.963 2.777 6.98 8.032
ICombined
o“ph 11,899 | 0.0175 1.485 0.029 30.884 4.321 349.288 | 147.565
0°G 10.136* | 0.013* 0.967* 0.018* 20.62* 3.855* | 287.19" | 121.48*
G.N -0.545 -0.001 -0.205 0.002 6.304" -0.009 [ -13.477 | -4.456
PC.V 18.767 13.637 6.764 3.842 5.838 2.940 7.434 8.868
G.C.V 17.321 11.75 5.459 3.027 4.771 2.776 6.740 7.883
* significant based on the respective stander error( £ S.E.)

Table (4): Estimates of heritability {H ,% )and expected gain from
selection (Ag%) of S; families at the two nitrogen levels
and their combined for eight traits.

Traits Grain Number o Ear Ear Late wilt | Silking Plant Ear

yleld earsiplant length (| diameter | diseases date height height

Estimates (ard/fad) cm) (cm) _|resistance| (days) (cm) {(em)
[7OkgN/fad

Hy% 68.2 52.17 35.142 48.27 36.652 80.57 55.938 64.871

Ag% 26.35 14.81 5.344 4.070 3.553 4.373 8.099 10.52

[120kgN/fad

[ H% 71.70 47.619 41615 52.631 79.962 80.096 77.948 69.649

Ag% 23.53 12.128 5.208 4.003 10.934 3.078 10.845 11.798
Combined

Ho% 85.10 74.28 65.117 62.068 66.765 89.20 82.222 82.327

Ag% 28.109 17.830 7.750 4.197 4.580 4615 10.76 12.589

Table (5): Correlation coefficients between eight traits for S, families.

Grain Ear Ear Late wilt | Silking Plant )
Traits yield '::?;Ibel;r?t length | diameter | diseases date height Eaz (::;ght
(rd/fad) pantl em) (cm) _|resistance| (days) | (cm)

Grainyield | eeen 0.63*" 0.38™ 0.33" 0.33" 0.22* 0.37*" 0.41™
No of ear/plant [ | -wee- 0.27* 0.33* 0.29* 0.37* 0.42* 0.48™
Eartength | | [ e 0.62* 0.55* 0.65* 0.52 Q.47
Ear diameter e 0.67* 0.790™ 0.55*" 0.45*
Late wilt resistance - 0.79* 0.61* 0.52*
[Sikingdate |} | | | | | e 0.73" 0.67*
Plantheight | | | | 1 ] e Q.87
Earheight ([ 0 o e

** significant at 0.01 level of portability.
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