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ABSTRACT

The synthetic Sakha-6,which is a new white maize cultivar, was used to
utilize its genetic variability to improve yielding potentiality through out three cycles C-
0, C-1 and C-2 of modified ear-to row METR ,selection method .The research was
made ,during 2001,2002 and 2003 growing seasons at Sakha Research Station
under two nitrogen levels. The mean values for afl traits, except silking date were
higher at the high nitrogen level of 120 Kg N/Fad than the low nitrogen level of 70 Kg
N/Fad in the three cycles of selection. Over the two nitrogen levels, the mean of cycle-
2 was higher than cycle-0 for grain yieid, ear length and ear diameter, while it was the
reverse for silking date, piant and ear heights. These results indicated that the
modified ear-to-row selection method were effective for increasing grain yield and
yield components and in decreasing silking date and plant and ear heights. Genetic
variance was significant at the two nitrogen levels and their combined for all traits in
most three cycles of METR selection methods. The interactions between genetic
variance and nitrogen levels were not significant for all traits in the three cycles.
Moreover, the phenolypic and genotypic variances, over the two nitrogen levels, were
low at C-2 than C-O for all traits except phenotypic variance for sitking date. Broad
sense hertiability H,% values were higher under the high nitrogen level than the fow
nitrogen level for all traits at the three cycles. However, the heritability estimates, over
the two mtrogen levels , decreased from C-0 fo €2 in METR seidection method for all
traits. H%% for grain yreld was 75.5%, 48.3% and 18.9% at C-0,C-1 and C-2,
respectively. This indicated that genetic variability was decreased with the advances
of cycles of selection. The expected gain from selection was higher under high
nitrogen level than low nitrogen level for silking date, plant height and grain yield in
two out of the three cycles. The expected genetic advance from selection AG% for ail
traits were low at C-2 than C-0 over the two nitrogen levels, AG% for grain yield were
13.9%, 10.01% and 3.14% at C-0,C-1 and C-2, respectively. Moreover, the highest
values for expected gain from selection at the two nitrogen levels and when combined
were obtained for grain yield compared with other traits in each cycle.

INTRODUCTION

The success of any breeding program depends on the amount and
type of genetic variabiiity available in the germplasm pool and on choosing
the best selection scheme for the utilization of this genetic variability. The ear-
to-row selection is a method for improving populations through increasing the
frequency of favorable genes in the populations without considerable
decrease in the amount of the non-additive genetic variance {Hopkins, 1896).
Lonnquist (1964} outlined a new technique for improving the ear-to-row
selection method initiated by Hopkins, the new method has been known as
modified ear-to-row selection method. Ei-Rouby ef af,, (1971} compared the
relative efficiency of selection based on modified mass selection and ear-to-
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row selection in the variety American Early. They found that both methods of
selection were effective in increasing grain yield by 8.9 + 1.2% per cycle
relative to the original population. The genetic variability was dropped as
selection advances from cycle 0 to cycle 1, however, it was not affected in
“cycle-2, Deleon and Pondey (1989) found that the modified ear-to-row
selection was effective in increasing grain yield, stalk-rot resistance and ear-
rot resistance, and in reducing number of days to 50% silking and plant
height in maize. Nawar et al, (1991) revealed that h ighest e stimates of
heritability on variety Cairo-1 were obtained from the high plant density
.especially, for grain yield and some of its components. Expected genetic
advance values of different selection methods i.e. mass selection, modified
ear-to-row, half and full sib family selection were higher under the high plant
density. The predicted genetic advances per cycle (AG%) for these methods
were 7.99%, 7.56%, 13.06% and 9.77%, respectively. Galal ef al., (1996)
found that the heritability were 57.99, 44.67 and 35.84% for modified ear-to-
row cycle-0, cycle-1, cycle-2 families, respectively. The actual advance from
selection was 26.96, 15.69 and 20.66 for modified ear-to-row through the
three cycles respectively, for improving the yield of the composite Giza-2
variety. Weyhrich st al., (1998) tested seven methods of recurrent selection in
the BS, maize population. They found that all selection methods were
successful and significantly improved each population for grain yield .They
added that S, progeny selection had the greatest response of 4.5% for grain
yield in cycle-1 and mass selection had the lowest response of 0.6% in cycle-
1. Ali selection programs in which index selection was practiced, except for
modified ear-to-row, were successful in improving the population per se for all
four traits tested snmultaneously Amer et al.,(1999) found that the genetic
parameters o°p,6° ¢ , P.C.V,G.CV, H%% and AG% which were used as
function of genetic vanabnilty decreased from one cycle to another of METR
.The mean of 200 families were increased from one cycle to another . The
actual yield of cycle-7 showed an increase of about 39% over that of cycle-0.
The present study was conducted to improve the new cultivar synthetic

Sakha-8, utilizing the diverse genetic variability for grain yield.
MATERIALS AND METHODS

Sakha-6 which is 2 new synthetic cultivar of maize was used in this
study.it was originally formed at Sakha Research Station during 1997 through
2000 seasons. In 2000 season, 200 ears were selected from this cullivar to
be used as a base population to start the improvement via the modified ear-
to-row selection method. Each ear was divided into 6 parts such as: two for
each two nitrogen levels triais, one for an isolated plot females and one for
the bulk of polien parent. In 2001 season, 200 selected ears from cycle-0
were evaiuated in two experiments under two nitrogen levels:70{N1) and
120(N2) Kg nitrogen .The design used was a randomized complete block
design with two replications. The plot size was one row, 6 m long and 80 cm
apart with 25 em between hills. Data were recorded on plots on the following
traits; Silking date (days to 50% emergence silking) plant and ear heights cm,
grain yield (Ard/Fad) adjusted based on 15.5% grain moisture c ontent, e ar
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length {cm) and ear diameter (cm.) At the same time, the 200 families were .
planted in an isolated crossing block at the rate: 4 females: 1 male. Upon the
combined yield trials, 20% selected families were taken from the isolated plot
i.e, 5 ears per each row. Equal number of seeds from each of the 200
selected ears were mixed to obtain the following cycle-1 (C1) of selection.
Subsequently, in seasons 2002 and 2003, the same procedures were made
for cycle-1 and cycle-2 to produce cycle-2 and cycle-3, respectively.

The analysis of variance for each experiment and the combined
analysis was computed as ouflined by Snedecor and Cochram
(1980).Estimates of heritability and expecled gain from selection were done
as outlined by Falconer (1981).

RESULTS AND DISCUSSION

The means (x), the errors {0° &), coefficients of variability (C.V%) for
the six studied traits at the two nitrogen levels and their combined in three
cycles of modified ear-to-row are presented in Table 1. Resuits indicated that
the mean vaiues for grain yield, ear length, ear diameter, plant and ear
heights were higher at high nifrogen level (120 KgN/Fad) than of low nitrogen
level (70KgN/Fad) at each of the three cycles of METR selection expect of
cycle-2 for plant and ear heights. The reverse was obtained for silking date
where the means of 200 families were lower at the high nitrogen level for the
three cycles, these resuits would indicate that the high nitrogen level was not
a cause at environment stress while, the fow nitrogen level would cause
environmental stress Frey and Moldonado {1967) defined the environmental
slress as the one in which mean performance for certain attribute is low.
Omar et al,, (1990} found that the nitrogen level of 120 Kg N/Fad led to an
increase in grain yield , ear height and earliness. The results, over the two
nitrogen levels, indicated that the mean of cycle-2 was higher than these of
cycle-0 for grain yield, ear length, and ear diameter, while the reverse was
obtained for silking date, plant and ear heights, indicating that the modified
ear-to-row was effective as a selection method for increasing grain yield and
yield components and decreasing days to silking (toward earliness), as well
as plant and ear heights. Delecn and Pondey (1989) found that the METR
selection was effective in increasing grain yield and reducing number of days
to 50% silking and plant height in maize. Amer (1995) found that the means
of the three cycles i.e. cycle-1, cycle-2 and cycle-3 of METR gradually
increased for grain yield. Weyhrich et al, (1998) found that METR was
significantly successful in improving the perfarmance of the population per se
for grain yield. T he results s howed that the errors (oze) and coefficients of
variability (C.V%) were higher at the low nitrogen level than at high nitrogen
level for all traits in all three cycles except a’e of cycle-0 for grain yield , plant
and ear heights, o%e of cycle-1 for ear length and ear height and C.V% of
cycte-0 for plant and e ar heights. These results mean that accuracy of the
experiment was higher at the high nitrogen level or non-environmental stress
than at the low nitrogen level or environmental stress. These results are in
common agreement with the results obtained by Amer ef al,, (2003).
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Table {1): Mean (x'), error variance (q’e) and coefficient of variability
{C.V%) for the six studied traits at the two nitrogen levels
and their combined in three cycles of modified ear- to ~row.

Trait Statistical cycle Nitrogen levels -
measures TOKgN/Fad(N1) | 120KgN/Fad{N2} | Combined
co_ - 2280 20.51 26.15
DX~ Ard/Fad [ 18.34 2311 20.73
Cc2 23.80 30.20 27.00
co 10.08 13.26 11.67
Grain yield  lo®e C1 13.76 12.73 12.80
c2 8.47 XK 6.62
co 13.53 12.34 13.06
IC.V% [ 19,71 15.44 17.33
C: 12.23 7.52 9.70
c0 20.33 21.65 20.99
pC cm [+f] 19.45 20,82 20.13
c2 20.89 23.30 21.9
Cco 1.84 .23 53
Earlength % c1 1.19 1.30 1.24
c2 1.809 1.74 177
co 8.67 512 59
C.V% 1 5.61 5.49 555
c2 .44 5.60 8.05
- co 474 497 4.85
pC cm C1 4.5 479 4,66
cz 474 501 487
[Ear diameter co 0.027 0.027 0.027
e Ci 6.03 6.023 0.027
C2 0.052 06.028 0.040
Cc0 3.46 332 3.39
IC.V% c1 3.89 318 3.54
c2 4.79 333 . 4.09
co 60.00 66.89 67.94
F’ days c1 £82.53 61.2 B1.86
c2 63.64 62.53 63.08
Co 258 1.04 1.81
[Siking date e c1 378 1.08 2.41
C2 425 282 3.536
COo; 233 1.53 1.98
CNVN% ci 3.10 1.70 2.51
C2 324 2.89 298
Co 288.15 303.8 205.86
g cm [+f] 261.43 27714 269.27
cz 277.32 272.33 274 83
co 30383 550.43 427 134
Plant height  o'e C1 152.75 128,37 140.56
C2 284.86 254,45 260.65
co 6.05 7.73 6.50
C. V% C1 473 4.000 4,40
C2 8.9 5.86 508
Co 163.35 170,54 166.99
vl cm C1 145,92 158, 5! 151.23
c2 160.60 158 7% ) 159.69
_ [ 17787 217.9] 197.92
Earheight e C1 90.66 101.83 96.25
C2 137.74 119.88 12881
Co 8.16 8.65 5.42
IC.V% c1 6.53 6.45 5.49
C2 1.31 6.9 7.11

Estimates of phenotypic (c°p), genotypic (o’g) and interaction (g°gN)
variances for the six studied traits at the two nitrogen levels and their
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combined in the three cycles of METR are shown in Table 2. Genetic
variance {G°g) was significant at the two nitrogen levels and their combined
for all traits in most cycles of METR selection method, while the intéraction
between genelic variance and nitrogen levels {c°gN) was not significant for
all traits in the three cycles except cycle-1 and cycle-2 for grain yield and
cycle-1 for ear length and ear diameter. The results across the two nitrogen
levels exhibited that the phenotypic variances {o°p} and genotypic variances
(o°g) were low for cycle-2 than cycle-0 as expected for alil traits except (o7p)
for silkking date. These resuits are in agreement with the findings of Amer
(1995) who found that (o”p) and (G° g) ,over two plant denities, were
decreased from cycle-1 to cycle-3.

Table (2). Phenotypic (cr’p) and genotypic {u’g) variances and
interaction {0”gN) for the six studied traits at the two
nitrogen levels and their combined in three cycles of
modified ear-to-row.

Grain Ear Ear Plant [E
Silking ar heighi{
Estimates |Cycle| yield length idiameter date days height cm

Ard/Fad cm cm cm
C0 12.008 | 1.520 0.029 3.089 | 285.36 | 187.45
N1 C1 24.588 1 0.8680 0.021 2.964 189.69 99.28

Cc2 23.29 1.120 | 0.038 4.35 161.76 | 90.69

' CO | 17.500 | 1464 | 0.029 2174 | 4773 | 273.10
o’p N2 C1 | 16.165 ¢t 0.954 | 0.021 1.718 | 16548 | 125.037
C2 | 18.655 | 1.044 0.021 4.33 10440 ; 50.134
CO _| 11.840 | 1.072 | 0.0232 ; 2.166 | 282.00 | 181.060
Comb | _C1 9384 | 0.519 ) 0.011 1.708 | 13360 | 88.32
c2 11.58 | 0.665 1 0.018 2.72 79.411 | 41.160
CO ! 8.966* | 06015 | 0.016° | 1.778" | 133.44" | 98.500"
N1 C1 | 5.759" § 0.365* | 0.006 | 1.086" | 113.30" | 53.95"
C2 | 19.005" | 0.216* | 0042 { 2.227* | 1933 21.82
CO | 10.867" | 0.849** | 0.016* ] 1.651* | 202.13* | 164.124"
o’g N2 C1 | 6.797* | 0.302* | 0.0092 | 1.176" { 101.29* | 50.92*
C2 | 16.07" | 0.171 | 0.008" | 2924 ) 22800* | 9.809
CO | 8.941* ; 0.652* ;| 0.017* | 1.711* | 182.70* | 131.82*
Comb { C1 | 4.540" | 0.080 | 0.0017 | 1.075* { 89.615" | 64.470*
c2 2.19 0.25* | 0.006* | 1.105* | 25.728* | 11.905*
co 0045 | 0.073 | -0.001 0.009 [-14948 | 0477
o’gN IComb [ C1_ ! 3.237° | 0.253° | 0.003* | 0.056 | 17.689 | -0.443
C2 | 156.37* { -0.055 | 0.004 | 1.4705" ! -13.73 | -5.897

Table 3 shows the estimates of heritability (H%, %) and the expected genetic
advance AG% for the six studied traits, under two nitragen levels and their
combined performance in the three cycles . Broad sense hertiability values
were higher under high nitrogen level than low nitrogen level for all traits in
most three cycles. However the hertiability estimates over two nitrogen levels
were decreased from cycle-0 to cycle-2 for all traits. H%, % for grain yield
was C-0 75.5%, C-1 48.3% and C-2 18.9%, indicating that the genetic
variability was decreased with the advanced cycles of selection. These
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results are in agreement with that of Galal et al., (1996) who found that the
hertiabiiity estimates were decreased sequently from cycle-0 to cycle-2 in
M.E.T.R. selection method. Amer ef al., (2003) found that hertiability was
higher under high nitrogen levels for grain yield, ear length, ear diameter,
plant and ear heights. These resuits are in disagreements with these of Diab
(1979) and Omar et al., (1990) they found that hertiability estimates were
higher under the low nitrogen level.

The expected gain from selection was higher under high nitrogen
level than low nitrogen level for grain yield, siliking date and plant height in
two out of the three cycles, indicating that more gain from selection would be
expected for these traits when selection is practiced under 120 Kg N/ffad. On
the other hand, the reverse was obtained for ear height, ear length and ear
diameter in two out of the three cycles. The results over the two nitrogen
levels showed that the expected genetic advance from selection for all traits
were low for cycle-2 than cycle-0. It was for grain yield in C-0 13.90%, C-1
10.01% and C-2 3.34%. Moreover, grain yield showed the highest trait for
expected gain from selection at the two nitrogen levels and their combined
compared with other traits in each selection cycle .Consequently, the
modified ear- to- row selection method was effective an improving grain yield
for synthetic cultivar i.e. Sakha-6 .

Table (3): H eritability e stimates ( H’,%) a nd e xpected g enetic a dvance
(AG%]) for the six studied traits at the two nitrogen levels and
their combined in three cycles of modified ear-to-row.

Grain Ear Ear Plant

Estimates Cycle| yield |length | diameter ds“k:’"g height h _E:tr
ArdifFad | cm cm ate days cm eignt cm

CO 58.0 39.5 54.2 57.9 486.7 25.7

N1 IC1 23.4 38.0 2.7 36.6 59.7 54.3

c2 81.6 19.2 315 51.1 11.9 24.0

CO 62.1 57.9 54.2 75.9 42.3 60.0

HW% N2 €1 60.6 | 31.6 | 45.2 68.4 61.2 | 40.7

C2 86.14 87.3 36.0 67.4 21.8 20.0

o 75.5 60.8 73.1 78.0 64.7 72.0

Comb |C1 48.3 15.5 15.2 62.9 64.0 72.0

c2 18.9 37.5 33.3 40.5 323 28.9

ICo 12.34 3.36 7.756 2.057 3.84 6.169

IN1 C1 8.860 2.68 6.16 1.41 4,400 5.180

2 23.16 1.367 1.242 2.347 0.767 1.997

Co 12.35 | 4.540 2.624 2.344 4,266 | 8.150

AG% N2 1 14.76 | 2.078 1.910 1.405 3.977 | 4.070

C2 17.25 1.054 11.40 3.144 1.147 1.220

. co 13.90 4.20 3.216 2.395 5.147 8.12

Comb |C1 10.01 7.768 0.489 1.86 4.030 6.35

c2 3.34 2.032 1.530 1.485 1.470 1.626
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