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ABSTRACT 

The synthetic Sakha-6,which is a new white maize cullivar, was used to 
utilize its genetic variability to improve yielding potenliality through out three cycles C
O, 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 lor all traits, except silking date were 
higher at the high nitrogen level of 120 Kg N/Fad than the tow 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 cyeie-O for grain yield, ear length and ear diameter, while it was the 
reverse for silklng date, plant and ear heights. These results Indicated that the 
modified ear-ta-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 niltOO8n 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 phenotypic and genotypic variances, over the two nitrogen levels, were 
low at C-2 than CO for all traits except phenotypic variance for silking date. Broad 
sense hertiability H211 % values were higher under the high nitrogen level than the low 
nitrogen level for all traits at the three cycles. However. the heritabili ty estimates, over 
the two nitrogen levels, declE:ased from C-O to C2 in METR selection method for all 
traits. H'~% for grain yield was 75.5%, 48.3% and 18.9% at C-O,C·1 and C-2, 
respectively. This indicated that genetic varlabitity was decreased with the advances 0' cycles of selection. The expected gain from selection was higher under high 
nitrogen level than klw nitrogen level for sliking date, ptant heIght and grain yield In 
two out of the three cycles. The ell:pected genetic advance from selection .o.G% for all 
traits were low at C-2 than C.() over the two nitrogen levels, .o.G% for grain yield were 
13.9%, 10.01% and 3.14% at C-O,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 wi th other traits in each cyeie. 

INTRODUCTION 

The success of any breeding program depends on the amount and 
type of genetiC variability available in the germ plasm pool and on choosing 
the besl selection scheme for the utilization of this genetic variability. The ear
to-row selecHen 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). 
Lonnquis t (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 seleclion method. EI-Rouby e/ 8/., (1971 ) compared the 
relative efficiency of seleclion based on mOdified mass selection and ear-to-



Amer,E.A . and H. E _ Mosa 

row selection in the variety American Early. They found that both methods of 
selection were effective in increasing grain yield by 8.9 1. 1.2% per cycle 
relative to the original population. The genetic variability was dropped as 
selection advances from cycle.o to cycle 1, however, it was not affected in 
cycJe-2. Deleon and Pondey (1989) found that the modified ear-to-row 
selection was effective in increasing grain yield, stalk-rot resistance and ear
rol resistance, and in reducing number of days to 50% silking and plant 
height in maize. Nawar at al., ( 1991) reveated that h ighest estimates of 
heritability on variety Cairo-1 were obtained from the high plant density 
,especially, far 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 fun sib family selection wefe htgher under the high plant 
density. The predicted genetic advances per cycle (6G%) for these methods 
were 7.99%, 7.56%, 13.06% and 9.77%, respectively. Galal at al., (1996) 
found that the heritability were 57.99, 44.67 and 35.64% for modified ear-to
row cycle-C, cycle-1, cycle-2 families, respectively. The actual advance from 
selection was 26.96, 15.69 and 20.66 for modified ear-tO-fOw through the 
three cycles Jespectively, for improving the yield of the composite Giza-2 
variety. Weyhrich at 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 S2 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. All 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 lested simullaneausly.Amer at al., (1999) found that the genelic 
parameters O"p,02 9 , P.C.V,G.C.v, H2b% and 6G% which were used as 
function of genetic variability, 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 cytle-O. 
The present study was conducted to improve the new cullivar synthetic 
Sakha-6, utilizing the diverse genetic variability fO( grain yield . 

MATERIALS AND METHODS 
Sakha-6 which is a new synthetic cullivar of maize was used in this 

study.1t was originally fanned at Sakha Research Station during 1997 through 
2000 seasons. In 2000 season, 200 ears were selected from this cullivar 10 
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 trials, one for an isolated plot females and one fO( 
the bulk of pollen parent. In 2001 season, 200 selected ears from cyde-O 
were evaluated 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 60 em 
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 em, 
grain yield (Ard/Fad) adjusted based on 15.5% grain moisture content. ear 
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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 !o obtain the following cycle-1 (Cl) of selectioo. 
Subsequently, in seasons 2002 and 2003, the same procedures were made 
fOf cyde-l and cycle-2 10 produce cycle·2 and cycle-3, respectively. 

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

RESULTS AND DISCUSSION 

The means (xl. the errors (c( e), 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. Results indicated Ihal 
the mean values for grain yield, ear length, ear diameter, plant and 'ear 
heights were higher at high nitrogen Jevel (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 tor silking date 
where the means of 200 fammes were lower at It',e high nitrogen level for the 
three cycles, these results would indicate that the high nitrogen level was not 
a cause at environment stress while. the low nitrogen level would cause 
environmental stress Frey and Moldonado (1967) defined the environmental 
stress as the one in which mean perlormance for certain attribute is low. 
Omar et a/., (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 cycIe-2 was higher than these of 
cycle-O for grain yield. ear length, and ear diameter, vmile the reverse was 
obtained for silking date. ptan! and ear heights. indicating that the modified 
ear-to-row was effective 85 a selection method for increasing grain yield and 
ylefd components and decreasing days 10 sflking (toward eartiness), as well 
as plant and ear heights. Deleon and Pandey (1989) found that the METR 
selection was effective in increasing grain yield and reducing number of days 
to 50% silklng and plant height in maIze. Arner (1995) found that the means 
of the three cycles Le. cycle-1, cyele-2 and cycle-3 of METR gradually 
increased for grain yield. Weyhrich at al., (1996) found that METR was 
significantly successful in improving the perlonnance of Ihe population per S8 

for grain yield. The results showed that the errors (c(e) 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 a2e of cycle-O for gra in yield, plant 
and ear h eights, a2e 0 f c ycle-l r or ear I ength and ear height and C.v% of 
cyde-O r or plant and ear heights. These results mean that accuracy of the 
experiment was higher at the high nitrogen level or non-environmental stress 
than al the low nitrogen level or environmental stress. These results are in 
common agreemenl with the results obtained by Amer et al., (2003). 
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Table (1): Mean (xl. error variance (aJe) and coefficient of vlriability 
«;,v, .. for the six studied traits at the two levels 

Trill cycle 

Estimates of phenotypic (a2p) , genotypic (029) and interaction (o2gN) 
variances for the six studied traits at the two nitrogen levels and their 
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combined in the three cycles at METR are shown in Table 2. Genetic 
variance (~g) was signifICant at the tyro nitrogen levels and their combined 
for all traits In most cycles of METR selection method, while the interaction 
between genetic variance and nitrogen [evel~ (o'gN) was nol significant for 
all traits in the three cycles except cyde-1 and cyde-2 for grain yield and 
cycle-1 for ear length and ear diameter. The results across the two nitrogen 
levels exhibited thai the phenotypic variances (a'p) and genotypic variances 
(02g) were low for cycle-2 than cycle-o as expected for an traits e.ll:cepl (02p) 
(or silking dale. These results are in agreement with the findings of Arner 
(1995) who found Ihal (alp) and (if g) ,over two ptant denitfes, were 
decreased from cycle-, to cycle-3. 

Table (2): Phenotypic (a2p) and genotypic (a29) variances and 
Interaction (a2gN) for the six studied traits at the two 
nitrogen levels and their combined In three cycles of 

Estimates Cycle 

Table 3 shows the estimates of herrtabnity (H'" %) and the expected genetic 
advance AG% for the six studied traits. under two nitrogen levels and their 
combined performance in the three cycles . Broad sense hertiability values 
were higher under high nitrogen level than low nitrogen level for aU trails in 
most three cycles. However the hertiability estimates over two nitrogen levels 
were decreased from cycle-O to cyde-2 for all trails . H2~ % for grain yield 
was C-O 75.5%. C-t 48.3% and C-2 18.9%. indicating that the genetic 
variability was decreased with the advanced cycfes of selection_ These 
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results are In agreement with that of Galal et a/., (1996) who found that the 
hertiability estimates were decreased sequentJy from cycle-{) to cycle-2 in 
M.E.T.R. selection method. Amer et a/., (2003) found that hertiability was 
higher under high nitrogen levels for grain yield, ear length, ear diameter, 
plant and ear heights. These 'results are in disagreements with these of Diab 
(1979) and Omar et a/., (1990) they found that herliability estimates were 
higher under the low nitrogen level. 

The expected gain from selection was higher under high nitrogen 
level than low nitIogen level for grain yield, siliking date and plant height in 
two out of the three cycles, Indicating that more gain from selection would be 
expec1ed for these traits when selection Is practrced under 120 Kg Nlfad. 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-O. It was for grain yield in C.() 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): Heritability estimates (H\%) a nd expected 
for the six studied traits at the two 

I 

E$timat.s 
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