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ABSTRACT 

This work was carried out at Giza, Sids and Sakha Res. Sta. of ARC, Egypt in 

the seasons from 2004 to 2009. The main objectives were to evaluate nineteen 

inbreds isolated from quality protein (QPM) and high-oil (HOM) maize populations 

for combining ability, provide information on genetic behavior of oil and protein 

contents and yields and estimate genetic correlations between grain quality and 

yield traits. Three groups of crosses were carried out, the 1
st
 group was 76 

testcrosses among 19 inbreds and four testers, the 2
nd

 was 15 diallel crosses among 

6 contrasting inbreds for protein content and the 3
rd

 was 15 diallel crosses among 6 

contrasting inbreds for oil content. The lattice 10×10 design was used in the 

line×tester experiment and randomized complete block design in the diallel 

experiments. Parental inbreds and F1 crosses in all experiments showed genetic 

variability in protein content and oil content. Average heterosis relative to the 

higher parent in all experiments was in the negative direction. However, significant 

positive heterobeltiosis estimates were exhibited in some crosses, which reached to 

47.56% for protein content and 76.36% for oil content. Estimates of general (GCA) 

and specific (SCA) combining ability variances were significant for all studied 

traits. The parents superior in mean per se performance and GCA effects and the 

F1’s superior in per se performance, heterosis and SCA effects for protein and oil 

traits were identified. Dominance was more important than additive variance in the 

inheritance of protein and oil contents and protein yield traits, indicating that 

heterosis breeding is the method of choice for their improvements. However, 

additive variance predominated in the inheritance of oil yield traits, suggesting that 

selection would be the most effective method for improving these traits. Degree of 

dominance was overdominance for all grain quality characters. Heritability in 

narrow-sense across locations was higher for oil content (29.40%) and oil yield 

(53.06%) than protein content (13.31%) and protein yield (16.74%). Expected 

genetic advance from selection in diallel experiments was more than 30% for 

protein content, oil content and oil yield and was 10.16% for protein yield/ plant. A 

very strong positive and significant genetic correlation was found between protein 

yield/ plant and protein content (0.946) and between oil yield/ plant and oil content 

(0.936). A weak but positive genetic association was found between oil content and 

protein content indicating a facility for simultaneous selection of protein content 

and oil content together. 

Key words: Quality protein maize; QPM, high-oil maize; HOM, combining ability, 

Zea mays, heterosis, gene action, heritability, genetic advance. 
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 العـشتٔ الوغرخلص
 

وسخا اىراتعح ىَشمض اىثحىز أجشيد هزٓ اىذساسح فً ٍحطاخ تحىز اىجيضج وسذط 

ماّد الأهذاف اىشئيسيح هً ذقييٌ ذسعح عشش سلاىح . 0112حرً  0112اىضساعيح فً اىَىاسٌ ٍِ 

ذشتيح داخييح ٍِ اىزسج اىشاٍيح ٍسرْثطح ٍِ عشائش راخ تشوذيِ عاىً اىجىدج وصيد عاىً ٍِ حيس 

اىثشوذيِ واىضيد وٍحصىه  ٍعيىٍاخ عِ اىسيىك اىىساشً ىَحرىي اىقذسج عيً الإئرلاف وإعطاء

ذٌ عَو شلاز ٍجَىعاخ ٍِ . وذقذيش الإسذثاط اىىساشً تيِ صفاخ اىجىدج وصفاخ اىَحصىه

سلاىح وأستعح ٍخرثشاخ  02هجيِ إخرثاسي تيِ  67، اىَجَىعح الاوىً ماّد F1هجِ اىـ 

ىَجَىعح اىصاىصح سلالاخ ٍرضادج فً ٍحرىي اىثشوذيِ وا 7هجيْاً ذثادىياً تيِ  01واىَجَىعح اىصاّيح 

فً  01×01أسرخذً اىرصَيٌ اىشثنً . سلالاخ ٍرضادج فً ٍحرىي اىضيد 7هجيْاً ذثادىياً تيِ  01

َ  × ذجشتح اىسلاىح  أظهشخ . فً ذجاسب اىهجِ اىرثادىيح ش وذصَيٌ اىقطاعاخ ماٍيح اىعشىائيحخرث  اى

ماُ ٍرىسظ قىج . اىضيداىسلالاخ الأتىيح واىهجِ ذثايْاخ وساشيح فً ٍحرىي اىثشوذيِ وٍحرىي 

اىهجيِ تصفح عاٍح تاىْسثح ىلأب الأعيً فً مو اىرجاسب فً الإذجآ اىساىة، وٍع رىل فقذ أظهشخ 

٪ تاىْسثح 26,17تعض اىهجِ قىج هجيِ ىلأب الأعيً ٍعْىيح ٍىجثح وتَقذاس عاىً وصو إىً 

 (GCA)ىعاٍح ماّد ذقذيشاخ ذثايْاخ اىقذسج ا. ٪ ىَحرىي اىضيد67,37ىَحرىي اىثشوذيِ و

ذٌ ذحذيذ الآتاء اىَرفىقح . عيً الإئرلاف ٍعْىيح ىنو اىصفاخ اىَذسوسح (SCA)واىقذسج اىخاصح 

واىهجِ اىَرفىقح فً ٍرىسظ الأداء  واىرأشيشاخ  GCAفً ٍرىسظ الأداء واىرأشيشاخ اىَشغىتح ىيـ 

ماُ ذثايِ اىسيادج . دوقىج اىهجيِ ىلأب الأعيً تاىْسثح ىصفاخ اىثشوذيِ واىضي SCAاىَشغىتح ىيـ 

وٍحصىه اىثشوذيِ ٍَا يذه واىضيد هى الأهٌ ٍِ اىرثايِ اىَضيف فً وساشح ٍحرىي اىثشوذيِ 

فً حيِ ماُ اىرثايِ . عيً أُ اىرشتيح تقىج اىهجيِ هً اىطشيقح اىَفضيح ىرحسيِ هزٓ اىصفاخ

اىطشيقح الأمصش  ىهالأمصش ذسيذاً فً وساشح ٍحصىه اىضيد، ٍَا يقرشح تإُ الإّرخاب  ىاىَضيف ه

ماّد دسجح اىسيادج هً اىسيادج اىفائقح فً مو صفاخ . صفرً ٍحصىه اىضيدفعاىيح فً ذحسيِ 

وٍحصىه ( ٪02,21)وماّد مفاءج اىرىسيس اىخاصح أعيً تاىْسثح ىَحرىي اىضيد . جىدج اىحثح

اىرقذً (. ٪07,62)وٍحصىه اىثشوذيِ ( ٪03,30)عِ ٍحرىي اىثشوذيِ ( ٪13,17)اىضيد 

٪ ىصفاخ ٍحرىي 31اىىساشً اىَرىقع ٍِ الإّرخاب فً ذجاسب اىهجِ اىرثادىيح ماُ أعيً ٍِ 

وجذخ . تاىْثاخ اىثشوذيِ هىحص٪ ى01,07َاىثشوذيِ وٍحرىي اىضيد وٍحصىه اىضيد وماُ 

وتيِ ( 1,227)يح تيِ ٍحصىه اىثشوذيِ تاىْثاخ وٍحرىي اىثشوذيِ قىإسذثاطاخ وساشيح ٍعْىيح 

مَا وجذ إسذثاطاً وساشياً ٍىجثاً وىنِ ضعيفاً (. 1,237)ىْثاخ وٍحرىي اىضيد ٍحصىه اىضيد تا

لإّرخاب اىَرضاٍِ ىَحرىي اىثشوذيِ اتيِ ٍحرىي اىضيد وٍحرىي اىثشوذيِ، ٍَا يذه عيً إٍناّيح 

 .وٍحرىي اىضيد ٍعاً 

اىجيِ، مفاءج  رسج راخ تشوذيِ عاىً اىجىدج، رسج عاىيح اىضيد، قىج اىهجيِ، فعو: الكلواخ الذالح 

 .اىرىسيس، اىرقذً اىىساشً تالإّرخاب، اىقذسج عيً الإئرلاف
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