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 تقدیر مكونات التباین الوراثى للمحصول
 ومحتوى البروتین لبعض التراكیب الوراثیة الجدیدة في الذرة الشامیة 

 

، محمد  )١(، أبوزید نبوى خلیل )١(، شعبان احمد الشمارقة )١(عبد الحمید احمد نوار
 .)٣(، السید لطفى السید )٢(ابراهیم داوود

 امعة المنوفیة. ج –كلیة الزراعة  –قسم المحاصیل  )١(
 مركز البحوث الزراعیة.  –اصیل الحقلیة حمعهد الم –قسم بحوث الذرة الشامیة  )٢(
 وزارة الزراعة واستصلاح الاراضى. –مدیریة الزراعة بالغربیة  )٣(

 الملخص العربى
أثناء الموسم الصیفي وذلك  ٢٠٠٦و  ٢٠٠٥، ٢٠٠٣، ٢٠٠٢أجرى هذا البحث في أعوام 

) و سدس (منطقة مصر الوسطى) ومزرعة كلیة وسط الدلتاي الجمیزة (منطقة في ثلاث مناطق ه
شبین الكوم. وذلك باستخدام طریقة انتخـاب كـوز/ خط المعدلـة  -جامعة المنوفیة  -الزراعة 

  :والتي تم تنفیـذها على ثلاث عشائـر من الذرة الشامیة وهى
   Pool -15-67 CIMMYT, Composite - 45 and Gemmeiza Yellow Pop  بهـدف تقیـیم

)  C1(والــدورات الانتخابیــة الأولــى لهــا)  C0(العــائلات الغیــر منتخبــة والمنتخبــة والعشــائر الأصــلیة 

وكذلك تحدید كفـاءة طریقـة انتخـاب الكـوز/ خـط  المعدلـة فـي تحسـین صـفات المحصـول ومحتـوى 
اهـم النتـائج المتحصـل علیهـا البروتین لجمیع العشائر المدروسة مـن الـذرة الشـامیة ویمكـن ایجـاز 

 فى الاتى:
) أظهرت عائلات الذرة الشامیة النصف أشـقاء (المنتخبـة والغیـر منتخبـة) فیمـا بینهـا اختلافـات ١(

عالیــة المعنویــة فــي كــل العشــائر المدروســة وهــذا یــدل علــى اخــتلاف العــائلات فــى محتواهــا 
أشــقاء مــؤثراً باســتخدام طریقــة البروتینــى بمــا یفســر أن الانتخــاب بــین عــائلات الــذرة النصــف 

ــق الصــنف  ــى المتوســطات مقارنــة Composite-45 الانتخــاب كــوز/ خــط المعدلــة. حق أعل
جرام) ومن ١٠٠جم/ ٠.١٠٨± ١١.٧٧٩بالعشائر الأخرى المدروسة للعائلات الغیر منتخبة (

ــة أخــرى أظهــرت العشــیرة  ــائلات الغیــر  Pool-15-67CIMMYTناحی ــى الع أقــل المتوســطات ف
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جـرام/  ٠.٠٤٠±  ٨.١٤٣و٠.٠٩٢± ٧.٣٢٦ة والمنتخبة لصفة المحتوى البروتینـى (منتخب
 جرام).١٠٠

 Gemmeiza yellow) تحققــت أعلــى تقــدیرات للكفــاءة الوراثیــة لصــفة محتــوى البــروتین فــى ٢(
، ٩٩.٧٤، ٩٩.٨٥( Pool-15-67CIMMYTوأخیــراً العشــیرة  Composite-45ویلیــه صــنف 

 على التوالي ) ٩٩.٦٥
رت متوســطات العــائلات النصــف أشــقاء لصــفات المحصــول ومكوناتــه لكــل العشــائر تحــت ) أظهــ٤(

سـدس ) معنویـة عالیـة كمـا وجـدت اختلافـات  –الدراسة وخلال الموقعین الزراعیین ( الجمیزة 
وراثیة بین عائلات الذرة الشامیة داخل كل عشیرة من العشـائر الثلاثـة المدروسـة. وفـى نفـس 

التركیــب الــوراثى عالیــة المعنویــة لكــل الصــفات  xلتفاعــل الموقــع الوقــت كانــت متوســطات ا
المحصـولیة للعشـیرة الواحــدة مشـیراً إلـى اخــتلاف سـلوك الصــفات مـن موقـع إلــى أخـر. حققــت 
منطقة الجمیزة أعلى متوسط لصفة محصول الحبوب وكذلك صفات مكونات المحصول مقارنة 

والغیر المنتخبـة ماعـدا بعـض الحـالات ،  بمنطقة سدس لكل العائلات النصف أشقاء المنتخبة
كمـا وجـدت اختلافـات بــین متوسـطات جمیـع العـائلات المنتخبــة والغیـر المنتخبـة لكـل العشــائر 
ــة تحســین القــدرة المحصــولیة لكــل  ــات توضــح إمكانی ــل الصــفات المدروســة ، هــذه التباین ولك

 العشائر تحت الدراسة.
اســـة، وجــــد أن التباینـــات الوراثیــــة لكـــل الصــــفات ) بالنســـبة لكـــل العشــــائر الثلاثـــة تحــــت الدر ٥(

المحصولیة الجزء الهـام والأكبـر مـن التباینـات المظهریـة والتـي أعطـت فرصـة كبیـرة للتحسـین 
مـن خـلال طریقـة الانتخـاب المناسـبة كمــا أظهـرت أن الانتخـاب بـین العـائلات النصـف أشــقاء 

 أكثر كفاءة باستخدام طریقة الانتخاب كوز/ خط .
( والـوراثى  )Ph.C.V(سبة لصفات المحصول ومكوناته فـإن معـاملات الاخـتلاف المظهـري ) بالن٦(

G.C.V(  والبیئـــي)E.C.V(  جـــاءت متجانســـة مـــع النباتـــات المظهریـــة  والوراثیـــة والبیئیـــة
وأظهــرت منطقــة ســدس أعلــى قیمــة للتحســین مــن الانتخــاب لصــفة محصــول الحبــوب/ نبــات 

(  Gemmeiza yellow و Composite-45مشــترك للعشائــــر مقارنـــــة بالجمیــــزة والتحلیــل ال
- Pool%) في حین حققـت منطقة الجمیــزة أعلـى معـدل تحسـین للعشـیرة ١٣.١٩،  ١٨.٠٤

15-67CIMMYT )٢١.٣٢.(% 
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 (ة ـوالأصلی  ةـ) أظهرت النتائج وجود اختلافات ذات معنویة عالیة بین دورات الانتخاب المحسن٧(

C0وC1 ( الثلاثـة وتحـت ظـروف مواعیـد الزراعـة المختلفـة والتحلیـل المشـترك  لجمیع العشـائر
 بینهما لصفة محتوى البروتین .

) إن معــدلات الزیــادة لصــفة محتــوى البــروتین (%) الراجــع إلــى الانتخــاب أظهــر كفــاءة عالیــة ٨(
 لاستخدام طریقة الانتخاب كوز/ خط في التحسین .

حــت الدراســة ولكــل الصــفات المحصــولیة عالیــة فــى ) كانــت متوســطات العــائلات لكــل العشــائر ت٩(
حقـــق المیعـــاد الأول  وأیضـــاً )C0(مقارنـــة بالعشـــیرة الأصـــلیة  ) C1(الـــدورة التحســـینیة الأولـــى 

 أعلى المتوسطات في جمیـع العشـائر ولكـل الصـفات المدروسـة مقارنـة بالمیعـاد )D1(للزراعة 

أظهــرت النتــائج وجــود اختلافــات . كمــا  )C0،C1(علــى مســتوى دورات التحســین  )D2( الثــاني
وعمومـاً حققـت الـدورة الانتخابیـة الأولـى للعشـیرة   معنویة بین مواعید الزراعة الأول والثـاني .

Composite-45 .وخلال میعاد الزراعة الأول أعلى متوسطات المحصول 
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ABSTRACT: Increasing grain protein concentration in maize (Zea mays L.) 
has not been a major focus of most breeding programs, which mainly focus 
on yield, maturity, and resistance to stress. The objectives of this research 
work are:  
(1) Evaluation of the non selected and selected H.S families(the original 100 

H.S tested and the 20 % H.S selected) in two locations i.e., Gemmeiza and 
Sids Agricultural Research Stations, three maize population's i. e., Pool – 
15 – 67 CIMMYT, Composite – 45 and Gemmeiza yellow. 

(2) Evaluation of the original populations and the first cycles of selection (C0 
and C1) of all studied populations in two sowing dates (early and late) at 
University of Menoufiya Agriculturally Research Farm.  

(3) Determine the efficiency of the modified ear – to – row method for 
improving the yielding ability and protein content of the three maize 
populations. Considerable amount of genetic variations existed between 
all maize families within each studied population. At the same time, the 
mean squares of Genotype x location interaction were highly significant 
for all studied traits of each population separate.  It indicated that the 
behavior of all traits were obviously differing from location to another. 
For all studied maize populations, the estimates of genotypic variances 
for grain yield/plant and protein content traits represented in the main 
and major partition of the phenotypic variances which reflected high 
estimates of heritability in broad senses. Increasing and/or decreasing 
rates of all studied traits due to selection showed that the Ear – to – row 
selection method was effective in this concern. The data showed that the 
improved one cycle in 1st sowing date (CR1RDR1R) had the highest mean 
values of all studied traits such as protein content and grain yield/plant 
traits except the days of 50 % silk trait for all studied maize populations. 
Generally, the improved half-sib maize families of Gemmeiza Yellow 
population had the higher mean value of protein content % (13.925 ), 
while Composite-45 population during the 1PU

st
UP sowing date had the 

highest mean value of grain yield / plant compared to the other studied 
maize populations (232 gm).  

Key words: Maize (Zea Mays L.), Genetic Variance,   Genotypes, 
Phenotypes, Heritability. 
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INTRODUCTION 
Maize breeding programs have always concentrated efforts on increasing 

yield. Other traits directly related to yield, such as plant architecture and 
resistance to pests and diseases have also been prioritized to attend the 
needs of maize growers. Maize is one of the major cereal crops in Egypt for 
its important to human food, animal and poultry feed up to 70 %, and in the 
manufacture of bread 20%, some industries such as extracting glucose, 
fructose and oil. Therefore, the development of cultivars to supply the needs 
of the grain industrial chain represents a possibility of adding value to the 
product. Some of the most important traits of interest in the maize market are 
those related to the nutritional quality of the grains, especially protein and oil 
content. The protein content is a quantitative trait and several studies have 
pointed that there is a great number of genes involved in its control. Dudley 
& Lambert (1992) estimated that there are 173 genes affecting this trait. In a 
study of quantitative trait loci (QTLs) involving 80 markers regularly spaced 
in the maize genome, sixteen markers grouped in eight regions had been 
associated to the protein content (Berke & Rocheford, 1995). Additive and 
non-additive effects are important and dominance occurs essentially for the 
reduction of the trait (East & Jones, 1920; Sreeramulu & Bauman, 1970; 
Berke & Rocheford, 1995). Significant environment and genotype x 
environment interaction effects are, in general, detected for protein content 
(Genter et al., 1956; Berke & Rocheford, 1995). Among the environment 
factors that influence protein content, temperature and availability of water 
and nitrogen in the soil are the most important. (East & Jones, 1920; Oikeh et 
al., 1998). Plant genotypes, except not pollen genotype, are the main 
determinant for grain protein content (East & Jones, 1920; Letchworth & 
Lambert, 1998). The existence of genetic variability and the prospect of 
selection for protein content in maize have been demonstrated in several 
studies (Dudley et al., 1977; Dudley & Lambert, 1992; Micu et al., 1995). After 
seventy-six generations of divergent mass selection in Burr´s White 
population, the increase in protein content was 139%, or 20 times the 
standard deviation of the original population, without the exhaustion of 
genetic variability (Dudley et al., 1977). After 90 generations of selection, the 
last 25 cycles were evaluated in the same experiment. The average gain by 
selection cycle was of 0.13 ± 0.02 percentile points (Dudley & Lambert, 1992).  

In another study, samples with high protein content (12-15%) have been 
identified between local populations from Moldova. After 12 years of 
recurrent selection, lines with up to 23-24% of protein were obtained, without 
genetic variability being exhausted (Micu et al., 1995).Grain protein quantity 
and quality have received relatively little attention from breeders although 
both traits can be manipulated by breeding and information on heritability 
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has been accumulating for many years, particularly about protein quality. 
This neglect is the consequence of focusing breeding objectives on 
attributes of immediate concern like yield, maturity and resistance to 
stresses (Alexander, 1988).  

The classical selection experiment for high and low protein maize 
conducted at the University of Illinois, has provided valuable information on 
the possibilities and limitations of recurrent selection for this quantitative 
trait (Dudley et al 1974, Dudley and Lambert, 1992). After 90 generation of 
selections, the Illinois High protein (IHP) strain reached 320gk-1protein and 
173 genes were estimated affecting the trait indicating that additional 
progress should be possible (Dudley and Lambert 1992). Dudley et al. (1977), 
reported a negative correlation between grain yield and protein concentration 
(r= -0.70) and suggested that low protein was dominated to high protein 
concentration. On the basis of their data, they further proposed selection for 
intermediate levels of protein content and higher grain yield as appropriate 
breeding strategy when the target is increasing protein yield per hectare. 
Boyat et al. (1980) crossed the Illinois high protein strain with French 
germplasm and following pedigree selection developed high protein inbred 
lines having 20 to 90 gk-1 protein higher than checks. These lines when 
tested in hybrid combinations had low grain yield , confirming the negative 
correlation  between protein content and grain yield. In contrast, Kauffmann 
and Dudley (1979) and pollmer et al. (1978a) using germplasm with protein 
quality levels more nearly representative of standard maize , reported low or 
insignificant genetic and phenotypic correlations between the two traits 
(pollmer et al., 1978a). These data suggest that simultaneous improvement of 
both traits should be feasible and the high negative correlation could be 
pertaining only to the particular Illinois high protein material. The quantitative 
nature of protein concentration in the grain, along with the evidence that 
additive genetic variance is of greater importance than the non additive 
variance, indicate that recurrent selection should be efficient to improve 
protein quantity and combing ability for yield (pollmer et al., 1978b; Boyat et 
al. ,1980; kaan et al., 1980).  

Simultaneous selection for grain yield and protein concentration by maize 
of half-sib family selection based on desired gain indices in two maize 
populations over two selection cycles was effective in improving both traits 
whereas mass selection was as effective as half-sib family selection for 
increasing protein concentration (Kauffmann and Dudley, 1979). Six cycles of 
recurrent selection by means of half – sib family index selection for yield and 
protein concentration or stratified mass selection for grain yield 
accompanied by block selection for protein concentration resulted in 
significant gain in both protein and protein yield per hectare with no change 
in yield. (Alexander, 1988). Pollmer et al. (1980), reported that hybrids 
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circularizing high grain yield be developed protein concentration and 
performance of hybrid combinations between high Ā high or high Ā low 
protein lines (Pollmer et al., 1978a and Boyat et al.,1980).  

A new elite populations with both high protein concentration and good 
combining ability for yield is needed and the appropriate germplasm to 
develop them exists (Dudley et al., 1996). Such improved populations could 
be used as source for new inbred lines development and / or improving elite 
hybrids. Simultaneous improvement of grain yield and protein concentration 
is feasible and a systematic breeding effort should lead to important new 
sources of productive and germplasm. 

 
MATERIALS AND METHODS   

Modified ear-to-row selection method was conducted in three maize 
populations I.e., Pool–15– 67 CIMMYT, Composite – 45 and Gemmeiza yellow, 
during 2002 to 2006 summer growing seasons (except 2004 season) at three 
various locations; Gemmeiza, (Lower Egypt), Sids (Middle Egypt) Agricultural 
Research stations, Agricultural Research Center (A.R.C.) and the University 
of Menoufiya Agricultural Experimental farm. The name, seed color, pedigree, 
protein content (%) and origin of all the studied populations are presented in 
Table (1). In 2002 summer planting season, 50 ears from each population 
were planted to produce 200 half sib families. 100 good looking ears with 
enough seeds from each population were chosen and divided into two parts; 
the 1st part was used for evaluation traits and estimation of protein content. 
The 2nd part was used for planting the selection replicates. In the summer 
planting of 2003 season, three yield experiments were practiced. All 
experiments were arranged in Simple Lattice Design (10 x 10) with three 
replications at two various locations i.e., Gemmeiza and Sids Agricultural 
Research Stations. Plot size was one row; each row was six meters long and 
80 centimeters width. Planting was practiced in hills which spaced 25 
centimeters apart within the row. Therefore, each row contained 25 hills. Hills 
were marked before sowing and from 2 to 3 kernels were dropped in each 
hill. After 21 days from sowing plants were thinned to one plant per hill and 
116 kg N / acre were applied in two equal doses; before the first and the 
second irrigation. All normal agricultural practices for maize production were 
done in each location as recommended by National Maize Program. In the 
same season, seeds from the same families within each population, were 
planted as ear – to – row technique at Gemmeiza Agricultural Research 
Station in an isolated replicate as female rows. While the male was a 
balanced composite of the 100 families. This replicate was designed as the 
selection replicate. Selections of half sib families were based on the data of 
protein content (was determined using the Micro – Kjeldahl method to 
estimate total nitrogen percentage per 100 gm of seeds and multiplied by 
6.25 to calculate protein percentage according to Chapman et al. (1961), and 
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grain yield per plant (g) together. The information obtained in the yield 
experiments make it possible to carry out the first selection among half sib 
families. The selection intensity was 20% (20 families for each population). 
The second selection will be carried out in the selection replicate. In the 
summer of 2005 season, the equal number of seeds from the selected 
families were carefully bulked from each population and planted in plot as 
non-replicated at Gemmeiza Agricultural Research Station. The plot size was 
25 rows, 6 meters long, 80 centimeters width and 25 centimeters between 
hills in the row. Before silking, all ear shoots were covered by glysine bags to 
prevent cross-pollination. At 50% silking, pollen grains were collected and 
bulked from almost all plants within a given subpopulation. The bulk of 
pollen grains were used to pollinate the all plants within the same plot. 
Pollinated ears for each population were covered with paper bags and were 
harvested, dried and shelled together. The seeds were obtained from each 
sub-population represented cycle one (C1) seeds. In the summer of 2006 
season, two field experiments for each population were carried out at 
University of Menoufiya Agricultural Research farm in two dates, the first 
date on 26 May and the second on 16 June in order to evaluate the following 
genotypes: 

 

1- Pool – 15 – 67 CIMMYT Pop. C0. 
2- Pool – 15 – 67 CIMMYT Pop. C1. 
3- Composite – 45 C0. 
4- Composite – 45 C1. 
5- Gemmeiza Yellow Pop. C0. 
6- Gemmeiza Yellow Pop. C1. 

 
Table (1): The name, seed color, pedigree, protein content (%) and origin of 

all studied genotypes 
PROTEIN 
COTENT 

% 

 
PEDIGREE OF 
POPULATION 

 

 
SEED 

COLOR 
 

 
ORIGIN 

 

 
POPULATIONS 
 

 
POP.  
NO. 

 
7.12 unknown 

 
White CIMMYT 

 
Pool - 15 - 67 

CIMMYT 
1 

11.33 Composite of some 
selected families from 
population Amarillo 
Bajio.  

Yellow EGYPT Composite – 45 2 

11.74 Derived from genetic 
pool 33; population 31, 
34, 45 and Biak; 
synthetic varieties 73, 
B56 and the 
subtropical population 
II TA. 

Yellow EGYPT Gemmeiza 
Yellow pop. 

3 
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Mstat – C computer program was used for analyzing the available data for 
selecting the promising half sib families and cycles evaluations trials. In 
evaluations trials combined analysis were done in Gemmeiza and Sids 
locations whenever the homogeneity test was not significant. According to 
Steel and Torri (1980), and Singh and Chowdhury (1985). the available mean 
squares data were used to estimate the following genetically parameters for 
separate and combined data: 

(1)  Genotypic variance :           δ2g    = δ2h.s. - δP

2
Pe / r 

(2) Phenotypic variance:          δ 2ph = δ2g + δP

2
PE 

(3) Environmental variance:      δ2E   = δP

2
Pe / r   

(4) Heritability in broad sense:   h2
b   = δ2g / δP

2
Pph * 100 

(5) Expected genetic gain from selection:  ∆G%= (K * δ2g / δph) * 100 
 
Where: 

K   = is constant value equal 1.4 at selection intensity 20 %. 
δph= is the standard deviation of Phenotypic variance.    

  
RESULTS AND DISCUSSION 
The obtained results could be summarized as follows: 
A–Performances of the selected and unselected half-sib maize 

families for all studied traits: 
Highly significant differences among the half-sib maize families (selected 

and unselected) were obtained in all studied maize populations for protein 
content trait (Table 2). All mean squares for half-sib families of grain yield / 
plant trait for all studied populations at the two locations were highly 
significant. Considerable amount of genetic variations existed between all 
maize families within each studied population. At the same time, the mean 
squares of Genotype x location interaction were highly significant of each 
population separate (Table 3), indicated that the behavior of trait was 
markedly differing from location to another and explained that the selection 
among half-sib maize families would be effective using modified Ear – to – 
row selection method. Composite-45 Pop. had the highest average for all 
half-sib families (11.779 + 0.108 gm 100 gm-1) while, Gemmeiza yellow 
population had the highest mean for the selected 20 % maize families (12.910 
+ 0.049 gm 100gm-1). On the other hand, Pool–15–67 CIMMYT population had 
lowest average of all 100 half-sib and the selected 20 % maize families for 
protein content trait 7.326 + 0.092 and 8.143 + 0.040 gm 100gm-1, respectively 
(Table 4).  
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Table (2): Analysis of variances for the average of 100 half - sib maize 
families of Protein content trait for all studied populations 

Source of 
variances 

Mean Squares 
Pool-15-67 CIMMYT 

Population 
Composite – 45  

population  
Gemmeiza Yellow 

Population 
Replication 
Half Sibs 

Error 

0.010 
 1.703** 

0.005 

0.0001 
2.332** 

0.007 

               0.012 
5.396** 

0.009 
           **: Significant at 0.01 level of probability. 
 
Table (3): Analyses of variances for the average of 100 half sibs of Grain yield 

trait for all studied populations 
SOURCE OF 
VARIANCES 
 

GRAIN YIELD/PLANT 
POOL-15-67 

CIMMYT POP. 
COMPOSITE-45 
POPULATION 

GEMMEIZA 
YELLOW POP. 

 
Replication 
Half sibs 
Error 

GEMMEIZA 
3.498 

1633.014** 

335.354 

59.512 
632.124** 

195.816 

3.912 
2078.587** 

757.301 
 
Replication 
Half sibs 
Error 

SIDS 
9.224 

1754.621** 

400.518 

27.925 
1004.184** 

231.72 

7.463 
1862.561* 

636.931 
 
Location 
Rep/Loc 
Half sibs 
Loc x H.S 
Error 

COMBINED 
19258.924 

7.642 
2346.322** 

1041.313* 

367.936 

11025.264 

67.301 
1167.684** 

468.623* 

213.768 

15329.338 

26.162 
2643.902* 

1297.247* 

697.116 
   *and **: Significant at 0.05 and 0.01 level of probability. 

 
Table (4): Mean performances of the selected and unselected maize families 

for protein content (%) trait of all studied maize populations. 

MEAN Pool – 15 - 
67CIMMYT Composite – 45 Gemmeiza Yellow 

Mean of 20 % H.S   

 

8.143 
0.040+ 

12.900 
0.083 + 

12.910 
0.049+ 

Mean of all H.S    

 
7.326 

+ 0.092 
11.779 
+ 0.108 

11.637 
+ 0.164 

T - Value ** ** ** 
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Gemmeiza location had the highest mean value of grain yield / plant for all 
studied maize populations for 100 H.S and selected maize families (C1). 
There were considerable differences between the means of all 100 half-sib 
and the 20 % selected H.S maize families obtained in all studied maize 
populations for grain yield/plant trait. These differences explained the 
possibility of developing yielding abilities in all studied maize populations 
(Table 5). 

 
Table (5): Mean performances of the selected and unselected maize families 

for yield of all studied maize populations at two locations and their 
combined in 2003 season. 

Traits 

Populations 

Pool – 15 - 67CIMMYT Composite – 45 Gemmeiza Yellow  

Gemm Sids Combined Gemm Sids Combined Gemm Sids Combined 

20 %H.S 147.045 

1.857+ 

142.634 

2.192+ 

144.840 

2.005+ 

238.725 

1.854+ 

229.758 

1.652+ 

234.242 

1.731+ 

230.625 

1.687 + 

214.140 

1.862 + 

222.383 

1.982 + 

100%H.S 138.215 

3.024  + 

131.513 

2.112 + 

134.864 

2.567 + 

228.184 

1.897+ 

211.834 

2.354+ 

220.009 

2.007 + 

215.805 

2.762 + 

201.564 

2.732 + 

208.685 

2.937 + 

T-Value * * * ** ** ** ** * ** 

* and ** Significant differences at 0.05 and 0.01 levels of probability.       
         

For all studied maize populations, the estimates of genotypic variances 
for all studied traits representing the main and major partition of the 
phenotypic variances which was reflected in high estimates of heritability in 
broad senses which may allow further improvement through suitable 
selection method and explained that the selection among half-sib maize 
families will be effective with modified Ear-to-row method. Kauffmann and 
Dudley (1979) reported that the genetic variance and covariance estimates 
from 200 half-sib families were sufficiently accurate to be useful in index 
development. Abdel-Sabour et al. (1989) reported that the genotypic 
component of variance constituted the major part of the phenotypic variance. 
Soliman and Sadek, (1999) found that the estimates of phenotypic (δ2ph) and 
genotypic (δ2G) variances were significant for grain yield / plant and 
indicated that δ2G was high and constitutes the major part of δ2ph. Barakat 
(2003) concluded that the phenotypic (δ2ph) and genotypic (δ2g) variances 
were significant for grain yield trait and genotypic variance (δ2g) was high 
and constitutes the major part of phenotypic variance (δ2ph). In general; 
heritability estimates in broad sense for all studied traits were high to 
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moderate values obtained for each trait through all studied maize 
populations at the two locations (Gemmeiza and Sids ). This may be due to 
low estimated (δ2E) environmental variance. Galal et al. (1984) found that the 
estimate of heritability for grain yield was 92%.The variability parameters; i.e. 
phenotypic, genotypic and environmental coefficients of variability, took the 
same trends of phenotypic, genotypic and environmental variances and 
harmony together. Paterniani (1967) found that the genetic coefficient of 
variability within each cycle was 15.3, 9.3, 9.1 and 7.0 for the original to the 
third cycle respectively. For protein content, trait Gemmeiza yellow 
population had the highest expected gain from selection, as Gs % of mean, 
which was 19.73% followed by Pool-15-67 CIMMYT population 17.58% and 
Composite-45 Pop. 12.80%, respectively (Table 6). The expected gain from 
selection, as ΔGs% of mean, for grain yield/plant trait (Table 7) was higher at 
Sids location compared to Gemmeiza location and combined data in Pool-15-
67, Composite-45 and Gemmeiza yellow populations (19.9, 9.3 and 11.4 %, 
respectively). Leng(1962) reported that the response from selection in the 
first ten years was greater than that in any succeeding period. 
 
Table (6): Estimations of Phenotypic, Genotypic and Environmental 

Variances (δ2 ph, δ2 g and δ2E), heritability in broad sense (h2 
b), 

gain from selection (∆G %), and means for protein content trait 
in half sib families for all studied populations.            

                                                                                                                   

                                  Populations 
 
parameters             

Pool-15-67 Comp-45 GEMM. Y 

Phenotypic Variance(δ2 pH) 0.852 1.166 2.698 

Genotypic Variance (δ2 g) 0.849 1.163 2.694 

Environmental variance   (δ2E) 0.003 0.003 0.004 

Plant to plant Variance (δ2 p L) 0.050 0.070 0.090 

Heritability  (h2
b) 99.65 99.74 99.85 

Gain from selection (∆G %) 17.58 12.80 19.73 
Genotypic coefficient of 
variability  12.58 9.155 14.10 

Phenotypic coefficient of 
variability  12.60 9.167 14.11 

Environmental coefficient of 
variability  0.748 0.465 0.543 
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Table 7 
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B – Performances of the first cycle population: 
Highly significant differences among genotypes were obtained for all 

studied traits of the evaluated populations during the two sowing dates (1st 
and 2nd dates) and their combined data. On the other hand, the Genotypes x 
Date interactions were not significant in all studied traits. Coefficient of 
variability was higher in 1st sowing date than 2nd one for protein content trait, 
while it was higher in 2nd date fot grain yield /plant trait (Tables 8 and 9).  
 
Table (8): Analysis of variance for the C0 and C1 cycles and their combined 

data of Protein content trait for all studied maize populations 

S.O.V Degrees of 
freedom Mean squares Coefficient of variation 

(%) 

DATE (1) 
Replicates 
Genotypes 
Error 

3 
5 
15 

1.218 
21.621** 

2.206 

 
13.4 

 
DATE (2) 

Replicates 
Genotypes 
Error 

3 
5 
15 

1.557 
22.738** 

1.543 

 
12.9 

 
COMBINED 

Dates 
Rep/Loc 
Genotypes 
Dates x Genotypes 
Error 

1 
6 
5 
5 
30 

25.404** 

1.387 
44.252** 
0.106 

1.875 

13.2 

**: Significant at 0.01 level of probability. 
 

Table (9): Analysis of variance for the C0 and C1 cycles and their combined 
data of Grain yield trait for all studied populations 

S.O.V   D.F. Mean Squares 
Replicates 
Genotypes 
Error 

3 
5  
15 

4.375 
6456.58** 
141.575 

C.V % 6.0 
Replicates 
Genotypes 
Error 

3 
5 
15 

53.153 
5823.18** 
171.219 

C.V % 7.1 
Dates 
Rep/Loc 
Genotypes 
D x G 
Error  

1  
6 
5 
5 
30 

2268.75** 
28.764 

12266.7** 
13.050 

156.397 
C.V % 6.5 
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Increasing and/or decreasing rates of all studied traits due to selection, 
showed that the Ear – to – row selection method was effective in this concern 
(Leng, 1962; Paterniani, 1967; Abou- El- Saad et al., 1994). Dudley et al. (1974) 
reported that the mean of protein content in the high protein strain was 
26.6% after 70 generations of selection using ear-to-row method representing 
244% of the original variety protein content. Significant differences were 
detected between the two cycles (C0 and C1) as shown in Tables (10 and 11) 
for protein content and grain yield/plant, respectively. Generally, the results 
showed that the values of half-sib maize families for all studied maize 
populations of protein content and grain yield / plant traits were higher in the 
first cycle (C1) than the original population (C0). This result was associated 
with (EL-Agamy et al. 1992) for grain yield/plant trait. For all studied maize 
populations the 1st sowing date had the highest values of protein content (%) 
compared to the 2nd sowing date and combined data. Significant differences 
were detected between the two sowing dates using T-test. The data showed 
that the one cycle improvement in 1st sowing date (C1D1) had the highest 
mean values of all studied traits such as protein content and grain yield/plant 
traits. Generally, the improved half-sib maize families of Gemmeiza Yellow 
population had the higher mean value of protein content % (13.925 ) as 
shown in Table (12), while Composite-45 population during the 1st sowing 
date had the highest mean value for grain yield / plant trait compared to the 
other studied maize populations (232 gm) in Table (13).  

 
Table (10): Mean performances and increasing and / or decreasing rates of 

protein content trait for C0 and C1 for all maize populations 
grown in two planting dates.      

Dates  
Protein content (%) Increasing p rates (%) 

Pool-
15-67 Com.45 Gem. Y.  Pool-

15-67 Com.45 Gem. Y. 

D
at

e 
- 1

 C0 7.915 11.152 11.782 

12.2 16.3 18.2 C1 8.883 12.975 13.925 

T – test * * ** 

D
at

e 
- 2

 C0 6.090 9.930 10.523 

6.6 9.8 17.3 C1 7.558 11.457 12.345 

T – test * * ** 

co
m

bi
ne

d C0 7.002 10.541 11.152 

9.6 13.2 17.8 C1 8.220 12.216 13.135 

T – test * * ** 
* and **: Significant at 0.05 and 0.01 level of probability. 
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Table (11): Mean performances and increasing and / or decreasing rates of 
grain yield (gm / plant) trait for C0 and C1 of all maize 
populations grown in two planting dates.      

Dates  
Grain yield (gm / plant) Increasing rates (%) 

Pool-15-67 Com-45 Gemm.Y. Pool-15-67 Com-45 Gemm.Y 

D
at

e 
- 1

 C0 140.25 221.00 215.00 
10.2 5.0 5.8 C1 154.50 232.00 227.50 

T – test * * * 

D
at

e 
- 2

 C0 129.75 205.50 198.25 
10.4 6.6 7.0 C1 143.25 219.00 212.25 

T – test * * * 

co
m

bi
ne

d C0 135.00 213.13 206.63 
10.3 5.8 6.4 C1 148.88 225.50 219.88 

T – test * * * 
*, significant at 0.05 level of propability.                 
 
Table (12): Mean, Rang, Variance, Standard deviation, Standard error and 

Coefficient of variability of protein content (gm/100gm) trait in all 
studied populations.      

Cycles 
Mean 

     (x ) 
Rang 
( R ) 

Variance 
( S2 ) 

Standard 
deviation 

( S ) 

Standard 
Error 
 ( Sx )     

Coefficient of 
variation 
(C.V %) 

 
C0D1 
C0D2 
C1D1 
C1D2 

Pool - 15 – 67 CIMMYT population 
7.615 
6.090 
8.883 
7.558 

3.03 
2.04 
2.02 
3.02 

1.689 
0.694 
0.680 
2.275 

1.300 
0.833 
0.825 
1.508 

0.650 
0.416 
0.412 
0.754 

17.1 
13.7 
9.3 

19.9 

 
C0D1 
C0D2 
C1D1 
C1D2 

Composite – 45 
11.153 
9.430 

12.975 
11.458 

5.01 
2.01 
4.00 
3.01 

4.275 
1.524 
2.066 
2.255 

2.068 
1.235 
1.437 
1.502 

1.034 
0.617 
0.719 
0.751 

18.5 
12.4 
11.1 
13.1 

 
C0D1 
C0D2 
C1D1 
C1D2 

Gemmeiza Yellow population 
11.783 
10.523 
13.925 
12.345 

3.01 
2.01 
3.99 
3.02 

2.059 
0.918 
0.900 
1.607 

1.435 
0.958 
0.949 
1.268 

0.717 
0.479 
0.474 
0.634 

12.2 
9.1 
6.8 

10.3 
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Table (13): Mean, Rang, Variance, Standard deviation, Standard error and                                    
Coefficient of variability of Grain yield trait in all studied 
populations.      

Cycles 
Mean 

 
     (x ) 

Rang 
 

( R ) 

Variance 
 

( S2 ) 

Standard 
deviation 

( S ) 

Standard 
Error 

  ( S x )     

Coefficient of 
variability 

(C.V %) 
 Pool - 15 – 67 CIMMYT population 

C0D1 
C0D2 
C1D1 
C1D2 

140.25 
129.75 
154.50 
143.25 

22.00 
23.00 
23.00 
25.00 

82.917 
109.583 
107.00 

115.583 

9.106 
10.468 
10.344 
10.751 

4.553 
5.234 
5.172 
5.376 

6.5 
8.1 
6.7 
7.5 

 Composite – 45 

C0D1 
C0D2 
C1D1 
C1D2 

221.00 
205.50 
232.00 
219.00 

27.00 
1.000 
20.00 
2.000 

134.000 
150.917 
78.000 

177.333 

11.576 
12.285 
8.832 

13.317 

5.788 
6.142 
4.416 
6.659 

5.2 
6.0 
3.8 
6.1 

 Gemmeiza Yellow population 

C0D1 
C0D2 
C1D1 
C1D2 

215.00 
198.25 
227.50 
212.25 

31.00 
31.00 
29.00 
24.00 

164.700 
128.917 
145.667 
226.917 

12.832 
11.354 
12.069 
15.064 

6.416 
5.677 
6.035 
7.532 

6.0 
5.7 
5.3 
7.1 
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 تقدیر مكونات التباین الوراثى للمحصول
 ومحتوى البروتین لبعض التراكیب الوراثیة الجدیدة في الذرة الشامیة 

 

، محمد  )١(، أبوزید نبوى خلیل )١(احمد الشمارقة ، شعبان )١(عبد الحمید احمد نوار
 .)٣(، السید لطفى السید )٢(ابراهیم داوود

 جامعة المنوفیة.  –كلیة الزراعة  –قسم المحاصیل  )١(
 مركز البحوث الزراعیة.  –اصیل الحقلیة حمعهد الم –قسم بحوث الذرة الشامیة  )٢(
 ة واستصلاح الاراضى.وزارة الزراع –مدیریة الزراعة بالغربیة  )٣(

 الملخص العربى
أثناء الموسم الصیفي وذلك  ٢٠٠٦و  ٢٠٠٥، ٢٠٠٣، ٢٠٠٢أجرى هذا البحث في أعوام 

) و سدس (منطقة مصر الوسطى) ومزرعة كلیة وسط الدلتافي ثلاث مناطق هي الجمیزة (منطقة 
ـوز/ خط المعدلـة شبین الكوم. وذلك باستخدام طریقة انتخـاب ك -جامعة المنوفیة  -الزراعة 

  :والتي تم تنفیـذها على ثلاث عشائـر من الذرة الشامیة وهى
   Pool -15-67 CIMMYT, Composite - 45 and Gemmeiza Yellow Pop  بهـدف تقیـیم

)  C1(والــدورات الانتخابیــة الأولــى لهــا)  C0(العــائلات الغیــر منتخبــة والمنتخبــة والعشــائر الأصــلیة 

طریقـة انتخـاب الكـوز/ خـط  المعدلـة فـي تحسـین صـفات المحصـول ومحتـوى وكذلك تحدید كفـاءة 
البروتین لجمیع العشائر المدروسة مـن الـذرة الشـامیة ویمكـن ایجـاز اهـم النتـائج المتحصـل علیهـا 

 فى الاتى:
) أظهرت عائلات الذرة الشامیة النصف أشـقاء (المنتخبـة والغیـر منتخبـة) فیمـا بینهـا اختلافـات ١(

نویــة فــي كــل العشــائر المدروســة وهــذا یــدل علــى اخــتلاف العــائلات فــى محتواهــا عالیــة المع
البروتینــى بمــا یفســر أن الانتخــاب بــین عــائلات الــذرة النصــف أشــقاء مــؤثراً باســتخدام طریقــة 

ــق الصــنف  ــى المتوســطات مقارنــة Composite-45 الانتخــاب كــوز/ خــط المعدلــة. حق أعل
جرام) ومن ١٠٠جم/ ٠.١٠٨± ١١.٧٧٩لغیر منتخبة (بالعشائر الأخرى المدروسة للعائلات ا

ــة أخــرى أظهــرت العشــیرة  ــائلات الغیــر  Pool-15-67CIMMYTناحی ــى الع أقــل المتوســطات ف
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جـرام/  ٠.٠٤٠±  ٨.١٤٣و٠.٠٩٢± ٧.٣٢٦منتخبة والمنتخبة لصفة المحتوى البروتینـى (
 جرام).١٠٠

 Gemmeiza yellowوتین فــى ) تحققــت أعلــى تقــدیرات للكفــاءة الوراثیــة لصــفة محتــوى البــر ٢(
، ٩٩.٧٤، ٩٩.٨٥( Pool-15-67CIMMYTوأخیــراً العشــیرة  Composite-45ویلیــه صــنف 

 على التوالي ) ٩٩.٦٥
) أظهــرت متوســطات العــائلات النصــف أشــقاء لصــفات المحصــول ومكوناتــه لكــل العشــائر تحــت ٤(

سـدس ) معنویـة عالیـة كمـا وجـدت اختلافـات  –لزراعیین ( الجمیزة الدراسة وخلال الموقعین ا
وراثیة بین عائلات الذرة الشامیة داخل كل عشیرة من العشـائر الثلاثـة المدروسـة. وفـى نفـس 

التركیــب الــوراثى عالیــة المعنویــة لكــل الصــفات  xالوقــت كانــت متوســطات التفاعــل الموقــع 
اخــتلاف سـلوك الصــفات مـن موقـع إلــى أخـر. حققــت المحصـولیة للعشـیرة الواحــدة مشـیراً إلـى 

منطقة الجمیزة أعلى متوسط لصفة محصول الحبوب وكذلك صفات مكونات المحصول مقارنة 
بمنطقة سدس لكل العائلات النصف أشقاء المنتخبة والغیر المنتخبـة ماعـدا بعـض الحـالات ، 

ر المنتخبـة لكـل العشــائر كمـا وجـدت اختلافـات بــین متوسـطات جمیـع العـائلات المنتخبــة والغیـ
ــة تحســین القــدرة المحصــولیة لكــل  ــات توضــح إمكانی ــل الصــفات المدروســة ، هــذه التباین ولك

 العشائر تحت الدراسة.
، وجــــد أن التباینـــات الوراثیــــة لكـــل الصــــفات تحــــت الدراســـة) بالنســـبة لكـــل العشــــائر الثلاثـــة ٥(

التـي أعطـت فرصـة كبیـرة للتحسـین المحصولیة الجزء الهـام والأكبـر مـن التباینـات المظهریـة و 
مـن خـلال طریقـة الانتخـاب المناسـبة كمــا أظهـرت أن الانتخـاب بـین العـائلات النصـف أشــقاء 

 أكثر كفاءة باستخدام طریقة الانتخاب كوز/ خط .
( والـوراثى  )Ph.C.V() بالنسبة لصفات المحصول ومكوناته فـإن معـاملات الاخـتلاف المظهـري ٦(

G.C.V(  والبیئـــي)E.C.V(  جـــاءت متجانســـة مـــع النباتـــات المظهریـــة  والوراثیـــة والبیئیـــة
وأظهــرت منطقــة ســدس أعلــى قیمــة للتحســین مــن الانتخــاب لصــفة محصــول الحبــوب/ نبــات 

(  Gemmeiza yellow و Composite-45مقارنـــــة بالجمیــــزة والتحلیــل المشــترك للعشائــــر 
- Poolلـى معـدل تحسـین للعشـیرة %) في حین حققـت منطقة الجمیــزة أع١٣.١٩،  ١٨.٠٤

15-67CIMMYT )٢١.٣٢.(% 
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 (ة ـوالأصلی  ةـ) أظهرت النتائج وجود اختلافات ذات معنویة عالیة بین دورات الانتخاب المحسن٧(

C0وC1 (  لجمیع العشـائر الثلاثـة وتحـت ظـروف مواعیـد الزراعـة المختلفـة والتحلیـل المشـترك
 بینهما لصفة محتوى البروتین .

معــدلات الزیــادة لصــفة محتــوى البــروتین (%) الراجــع إلــى الانتخــاب أظهــر كفــاءة عالیــة  ) إن٨(
 لاستخدام طریقة الانتخاب كوز/ خط في التحسین .

) كانــت متوســطات العــائلات لكــل العشــائر تحــت الدراســة ولكــل الصــفات المحصــولیة عالیــة فــى ٩(
حقـــق المیعـــاد الأول  وأیضـــاً )C0( مقارنـــة بالعشـــیرة الأصـــلیة ) C1(الـــدورة التحســـینیة الأولـــى 

 أعلى المتوسطات في جمیـع العشـائر ولكـل الصـفات المدروسـة مقارنـة بالمیعـاد )D1(للزراعة 

. كمــا أظهــرت النتــائج وجــود اختلافــات  )C0،C1(علــى مســتوى دورات التحســین  )D2( الثــاني
خابیـة الأولـى للعشـیرة  وعمومـاً حققـت الـدورة الانت معنویة بین مواعید الزراعة الأول والثـاني .

Composite-45 .وخلال میعاد الزراعة الأول أعلى متوسطات المحصول 
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Table (7): Estimations of Phenotypic, Genotypic, environmental Variances (δ2 ph, δ2 g and δ2 E), Heritability 

in broad sense (h2 
b) and Gain from selection (∆G %) for Grain Yield / Plant trait in 100 half - sib 

families for all studied population.  
 

Parameters 

Grain Yield / Plant  

Pool – 15 – 67 CIMMYT Composite - 45 Gemmeiza Yellow 

Gemmeiza Sids Combined Gemmeiza Sids Combined Gemmeiza Sids Combined 
Phenotypic Variance 

(δ2 ph) 544.338 584.874 340.147 210.708 334.728 187.766 692.862 620.854 456.815 

Genotypic Variance 
(δ2 g) 432.553 451.368 217.502 145.436 257.488 116.510 440.429 408.544 224.443 

Environmental variance (δ2E) 111.784 133.506 122.645 65.272 77.240 71.256 252.434 212.310 232.372 
Plant to plant Variance 

(δ2 p L) 3353.5 4005.2 3679.4 1958.2 2317.2 4686.2 7573.0 6369.3 6971.1 

Heritability  
 (h2

b) 79.5 77.2 63.9 69.0 76.9 54.4 63.6 65.8 46.3 

Gain from selection 
(∆G %) 18.8 19.9 12.2 6.1 9.3 4.3 10.8 11.4 6.5 

Genotypic coefficient of 
variability (G.C.V. %) 15.048 16.155 10.935 5.285 7.575 4.189 9.725 10.028 6.777 

Phenotypic coefficient of 
variability (P.C.V. %) 16.880 18.389 13.675 6.361 8.637 5.681 12.197 12.362 9.965 

Environmental coefficient of 
variability (E.C.V. %)  7.650 8.786 8.212 3.541 4.149 3.837 7.362 7.223 7.305 
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