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ABSTRACT: 

     Eight advanced inbred lines 

derived from different yellow 

maize populations were crossed 

in a half diallel mating scheme in 

2010 season at Gemmeiza Agric. 

Res. Station. The resultant 28 

crosses along with two commer-

cial check hybrids i.e. SC 166 

and SC 173 were evaluated at 

two locations i.e. Gemmeiza and 

Mallawy Agric. Res. Stations in 

2011 season. Mean squares due 

to crosses, G.C.A. and S.C.A. 

were highly significant for all 

studied traits. The ratio of Ʃg2i/ 

ƩS2ij indicated that the non-

additive gene effects played the 

major role in the inhertance of all 

the studied traits. For grain yield, 

one parental inbred line P3 had 

significant positive GCA effects 

and six crosses P1xP2, P1xP6, 

P2xP4, P3xP8, P5xP7 and P6xP7 

had significant or highly signifi-

cant positive SCA effects. One 

cross P3xP8 gave similar produc-

tivity to that of SC 166. Also two 

crosses P3xP5 and P5xP7 exhib-

ited similar yield performance to 

that of the check hybrid SC 173, 

since no significant difference. 

These promising crosses may be 

released as commercial hybrids 

by maize research program after 

further testing. 

Keywords: maize, diallel crosses, 

gene effect.      

INTRODUCTION: 

     Diallel crosses in maize was 

developed by Sprague and Ta-

tum (1942) who partitioned the 

variation among F1 crosses re-

sulting from inbred lines to gen-

eral (G.C.A.) and specific 

(S.C.A.) combining ability. 

Matzinger et al. (1959) revealed 

that the G.C.A. variance is a 

function of additive variance, 

while S.C.A. variance is a func-

tion of the non-additive variance. 

Griffing (1956) gave a complete 

analysis of diallel crosses for 

fixed and random set of parents. 

El-Shamarka (1995), Mostafa 

et al. (1996), Abd El-Aty and 

Katta (2002) and Ibrahim et al. 

(2010) reported that specific 

combining ability effects were 

much more important in the in-

heritance of grain yield and its 

components. Meanwhile, Beck et 

al. (1991), El-Hosary et al. 

(1999), Abd El-Moula (2005), 

Derera et al. (2008), Vivek et al. 

(2010) and Sibiya et al. (2011) 
reported that general combining 

ability was more important in  
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determining yield and other char-

acters. Gilbert (1958) indicated 

that SCA was more affected by 

 environments than GCA. Abdel-

Sattar et al. (1999) found that 

the magnitude of S.C.A. x Envi-

ronment was more than G.C.A. x 

environment for No. of 

ears/plants, grain yield, indicat-

ing that non-additive gene effects 

were much influenced by envi-

ronmental conditions than addi-

tive genetic effects in these traits.    

    The main objectives of this 

study were: 1) to estimates gen-

eral and specific combining abili-

ties for some quantitative charac-

ters in a set of eight inbred lines 

and 2) to identify the best prom-

ising crosses.  

Matreials And Methods: 

    Eight inbred lines derived 

from different maize populations 

(Table 1) were crossed in a half 

diallel mating scheme in 2010 

season at Gemmeiza Agric. Res. 

Station. The resultant 28 crosses 

along with two commercial 

check hybrids i.e. SC 166 and SC 

173 were evaluated in a random-

ized complete block design with 

four replications at two locations 

i.e. Gemmeiza and Mallawy 

Agric. Res. Stations in 2011 sea-

son. The experimental plot was 

one row, 6 m long and 0.80 m 

apart.  

     Planting was done in hills 

evenly spaced at 0.25 m along 

the row at the rate of two kernels 

per hill, later thinned to one plant 

per hill. Agricultural practices 

were done as recommended for 

maize cultivation. Data were rec-

orded for no. of days to 50% silk-

ing, plant height, ear height, No. 

of ears per 100 plants, grain 

yield/plot and grain yield/fad ad-

justed to 15.5 percent grain mois-

ture and calculated in ardab per 

faddan (ard fad
-1

) (ardab=140kg, 

faddan=4200m
2
). Bartlett test 

was used to test the homogeneity 

of error variance between the two 

locations. Analysis of variance 

was performed for the combined 

data over the two locations ac-

cording to Steel and Torri 

(1980). General and specific 

combining abilities were com-

puted using method 4, model 1 of 

Griffing (1956).            
 

     Table 1. Sources of parental inbred lines used in currently study. 

Parents Source 

P1 Gm.35 (Gemmeiza yellow population) 

P2 Gm.70 (Comp#21) 

P3 Gm.127 (Pop.509) 

P4 Gm.155 (Comp#45) 

P5 Gm.190 (Pop.446)(Cimmyt) 

P6 Gm.206 (Pop.146-66)(Cimmyt) 

P7 Gm.220 (Pool-18-627M)(Cimmyt) 

P8 Gm.233 (Pop.45C8)(Cimmyt) 
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RESULTS AND DISCUSSION 

Analysis of variance: 

     Analysis of variance for all 

studied traits over the two loca-

tions are presented in Table 2. 

Mean squares due to locations 

were significant or highly signif-

icant for all traits, indicating that 

the two locations differed in their 

environmental conditions. Mean 

squares due to crosses, G.C.A. 

and S.C.A. were highly signifi-

cant for all studied traits. Mean 

squares for crosses x locations 

interaction were highly signifi-

cant for all studied traits, except 

No. of ears per 100 plants.  

Mean squares due to G.C.A. x 

locations and S.C.A. x locations 

interaction were significant or 

highly significant for all the stud-

ied traits, except No. of ears per 

100 plants, indicating that the 

magnitude of all types of gene 

action varied from location to 

another. The same results were 

obtained by El-Hosary (1989), 

Barakat et al.(2003),they found that 

the interaction between both 

types of combining abilities and 

environment was highly signifi-

cant. 

     The magnitude of mean 

squares for G.C.A. x locations 

was higher than that of S.C.A.x 

locations interaction for plant and 

ear height, indicating that addi-

tive type of gene action was more 

affected by the environment than 

non-additive type for these traits. 

On the other side, magnitude of 

S.C.A. x locations was more than 

G.C.A. x locations interaction for 

No. of days to 50% silking, No. 

of ears per 100 plants, grain yield 

(kg/plot) and grain yield(ard/fad), 

indicating that non-additive type 

of gene action was more affected 

by environment for these traits. 

These results are in well agree-

ment with those obtained by Gil-

bert (1958). Abdel-Sattar et al. 

(1999) found that the magnitude 

of S.C.A. x Environment was 

more than G.C.A. x environment 

for no. of ears/plants, grain yield, 

indicating that non-additive gene 

effects were much influenced by 

environmental conditions than 

additive genetic effects in these 

traits. Amr et al. (2003)for silk-

ing date.  

    The ratio of G.C.A. variance 

components (Ʃg
2

i)to S.C.A. vari-

ance (ƩS
2
ij) indicated that the 

major role of non-additive effects 

vs. additive gene effects in the 

inheritance for all studied traits. 

The same results were obtained 

by Dawood et al.(1994), El-

Shamarka et al. (1994), Nawar 

et al. (1994) and Sughroue and 

Hallauer (1997) they reported 

that S.C.A. effects were more 

important than GCA revealing 

the predominant role of the dom-

inance for grain yield and most 

traits under study. Abd El-Sattar 

et al. (1999) found low 

G.C.A./S.C.A. (less than unity) 

for grain yield, El-Hossary et al. 

(2001) and Ibrahim et al.(2010) for 

silking date.Barakat et al. 

(2003)and Jayakumar and 

Sundaram(2007) they suggested 

that non-additive gene effects 

played an important role in the 

inheritance of grain yield, silking 
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date and plant height. Dar et al. 

(2007), Abd El-Moula and Abd 

El-Aal (2009) reported the same results. 

Table 2. Combined analysis of variance for studied traits over two loca-

tions, 2011 season. 

S.O.V. 
df 

MS 

Days to 

50% 
silking 

Plant  

height 
(cm) 

Ear height 

(cm) 

Ears/100 

plants 
Grain yield 

(Kg plot-1) 
Grain yield 

(ard fad-1) 

Loc. (L) 1 7.87** 537.54* 1481.14** 4029.02** 147.99** 2956.86** 

Reps/Loc. 6 11.97 836.02 169.69 106.38 0.43 21.66 
Crosses (C) 27 16.13** 621.41** 689.33** 119.13** 4.08** 181.62** 

GCA 7 14.70** 616.88** 861.24** 175.39** 2.91** 128.56** 

SCA 20 16.63** 622.99** 629.16** 99.44** 4.48** 200.19** 

C x L 27 2.14** 698.83** 644.54** 55.43 1.50** 66.66** 

GCA x L 7 2.07* 837.56** 821.52** 55.05 0.83** 35.67** 

SCA x L 20 2.17** 650.27** 582.60** 55.57 1.74** 77.51** 

Error 162 0.95 91.92 54.26 41.33 0.24 11.28 

Ʃg2
i/ ƩS2

ij - 0.14 0.16 0.23 0.38 0.10 0.10 
GCAxL/ 

SCAxL - 0.95 1.29 1.41 0.99 0.48 0.46 

C.V. - 1.72 4.10 5.94 5.99 12.03 12.53 

 *’** significant at 0.05 and 0.01 levels of probability, respectively. 

Mean performance: 

     Mean performance of the 28 

crosses along with the Two check 

hybrids for all studied traits are 

presented in Table 3. For no. of 

days to 50% silking, all crosses 

were significantly earlier than the 

check hybrid SC 166 at the same 

time, most crosses not differ sig-

nificantly than the earliest check 

hybrid SC 173 with few excep-

tion. The earliest crosses were 

P3xP7, P4xP5, P4xP8 and P7xP8, 

gave similar performance to that 

of the check hybrid SC 173.  

     Plant height and ear height, 

ranged from 220cm and 114 for 

cross P2xP7 to 261cm and 154 cm 

for cross P5xP7, respectively. 

Most crosses were significantly  

 

 

shorter and lower ear placement 

than the two check hybrids. Con-

cerning No. of ears per 100 

plants, two crosses i.e. P3xP8 and 

P5xP7 significantly surpassed the 

check hybrid SC 173. 

     Regarding grain yield, none of 

the crosses significantly 

outyielded the highest yielding 

check hybrid SC 166. Actually, 

all were significantly less yield-

ing, except one cross P3xP8, 

which gave similar productivity 

to that of SC 166. Also two 

crosses P3xP5 and P5xP7 exhibit-

ed similar yield performance to 

that of the check hybrid SC 173. 

These crosses may be released as 

commercial hybrids by maize 

research program after further 

testing and evaluation.      
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Table 3. Combined mean performance of 28 crosses and  two check hybrids, for 

all studied traits, 2011 season. 

Crosses 

Days to 

50% silk-

ing 

Plant 

height 

(cm) 

Ear height 

(cm) 

Ears/100 

plants 

Grain 

yield (kg 

plot-1) 

Grain 

yield (ard 

fad-1) 

P1xP2 56 230 118 103.62 4.57 30.41 

P1xP3 57 230 120 105.13 4.21 28.02 

P1xP4 58 226 118 102.00 3.96 26.04 

P1xP5 58 224 116 110.62 3.49 22.94 

P1xP6 57 228 120 106.87 4.46 29.63 

P1xP7 57 231 119 112.13 3.05 20.02 

P1xP8 57 238 126 108.25 3.62 23.77 

P2xP3 57 230 119 107.63 4.12 27.16 

P2xP4 58 232 123 107.13 4.61 30.48 

P2xP5 57 227 118 105.50 3.61 23.76 

P2xP6 57 243 129 104.38 4.00 26.19 

P2xP7 56 220 114 104.13 2.99 19.65 

P2xP8 57 239 129 106.13 3.33 21.77 

P3xP4 56 234 123 106.25 3.77 24.50 

P3xP5 58 257 149 111.38 5.24 34.57 

P3xP6 56 231 119 104.50 3.56 23.41 

P3xP7 55 239 132 106.88 4.25 28.53 

P3xP8 56 241 129 113.63 5.86 38.73 

P4xP5 55 229 118 110.75 3.93 26.17 

P4xP6 56 227 119 106.38 3.35 22.23 

P4xP7 58 229 118 103.88 3.86 25.38 

P4xP8 55 231 116 107.75 3.70 24.33 

P5xP6 56 227 115 106.13 3.10 20.39 

P5xP7 62 261 154 121.00 5.50 36.10 

P5xP8 57 234 128 106.50 4.53 30.00 

P6xP7 56 235 126 105.63 4.60 30.68 

P6xP8 56 232 124 103.75 3.78 25.26 

P7xP8 55 231 124 106.13 4.57 30.38 

Checks:       

SC 166 62 248 140 133.38 5.91 39.57 

SC 173 55 253 142 106.63 5.46 36.61 

LSD 0.05 1.00 9.00 7.00 6.18 0.48 3.31 
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Combining ability effects: 

a. General combining ability 

effects: 

      General combining ability 

effects for the eight parents are 

presented in Table 4. Parents 

with negative estimates for No. 

of days to 50% silking, plant 

height and ear height are consid-

ered desirable since they are of 

earlier maturity, short plants and 

lower ear placement. The paren-

tal inbred line P8 possessed sig-

nificant negative GCA effects for 

No. of days to 50% silking and 

are considered good combiner for 

earliness, while the parental in-

bred line P5 had significant posi-

tive GCA effects. Concerning 

plant height, the best inbred lines 

were P1 and P4, which had nega-

tive GCA effects. For ear height 

both previously mentioned paren-

tal inbred lines (P1 and P4) exhib-

ited significant or highly signifi-

cant GCA effects. These negative 

effects indicate the presence of 

favorable genes for both traits 

and that such inbred lines are 

good combiners for shortness and 

lower ear placement.  

 

Table 4. Estimates of GCA (ĝi) effects of 8 inbred lines for all studied traits, 

combined over two locations, 2011 season. 

Inbred 

lines  

Days to 

50% 

silking 

Plant 

height 

(cm) 

Ear height 

(cm) 

Ears/100 

plants 
Grain yield 

(kg plot-1) 

Grain yield 

(ard fad-1) 

P1 0.490 -4.401 -4.844* -0.396 -0.174 -1.133 

P2 0.115 -2.026 -2.760 -2.083 -0.196 -1.369 

P3 -0.240 4.516 4.323* 0.729 0.434** 2.885** 

P4 -0.385 -4.359 -5.094* -1.146 -0.204 -1.413 

P5 0.948* 4.016 5.552** 3.479* 0.166 1.050 

P6 -0.510 -1.734 -2.219 -2.229 -0.258 -1.639 

P7 0.260 1.974 3.365 1.458 0.067 0.518 

P8 -0.677* 2.016 1.677 0.188 0.165 1.101 

S.E. (ĝi) 0.263 2.589 1.989 1.736 0.132 0.907 

S.E. (ĝi- ĝj) 0.397 3.914 3.008 2.625 0.199 1.371 

 *;** significant at 0.05 and 0.01 levels of probability, respectively. 

       Regarding No. of ears per 

100 plants, one parental inbred 

lines i.e. P5 exhibited significant 

positive GCA effect, implying 

that this inbred line may be pos-

ses favorable genes for prolifica-

cy. Regarding grain yield, only 

one parental inbred line P3 had 

significant positive GCA effects 

and is considered good combiner 

for grain yield. These result indi-

cated that this parental inbred 

line posses favorable genes and 

that improvement in yield may be 

attained if it is used in hybridiza-

tion program.  
b. Specific combining ability ef-

fects: 

      Specific combining ability 

effects of 28 crosses for all stud-

ied traits are presented in Table 

5. For No. of days to 50% silk-

ing, plant height and ear height, 

negative SCA effects are desira-

ble, while for other traits positive 

are desirable. For No. of days to 

50% silking, four crosses P1xP2, 
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P2xP7, P3xP7 and P4xP5 had sig-

nificant or highly significant 

negative SCA effects. 

      For plant height, one cross 

(P2xP7) possessed significant 

negative SCA effects. Respecting 

ear height, three crosses P1xP5, 

P2xP7 and P5xP6 had significant 

or highly significant negative 

SCA effects. For no. of ears per 

100 plants, only one cross 

(P5xP7) exhibited significant pos-

itive SCA effects. For grain 

yield, seven crosses P1xP2, P1xP6, 

P2xP4, P3xP5, P3xP8, P5xP7 and 

P6xP7 had significant or highly 

significant positive SCA effects. 

  

 Table 5. Estimates of SCA (ŝij) effects of 28 crosses for all studied traits combined 

over two locations, 2011 season. 

Crosses 

Days to 

50% silk-

ing 

Plant 

height (cm) 

Ear height 

(cm) 

Ears/100 

plants 

Grain 

yield (kg 

plot-1) 

Grain yield 

(ard fad-1) 

P1xP2 -1.631** 2.941 1.524 -1.181 0.878** 6.106** 

P1xP3 0.473 -3.726 -2.935 -2.494 -0.109 -5.531** 

P1xP4 0.744 1.399 4.482 -3.744 0.286 1.784 

P1xP5 -0.464 -9.101 -8.664* 0.256 -0.561 -3.781 

P1xP6 0.494 1.149 3.732 2.214 0.839** 5.599** 

P1xP7 -0.402 0.316 -3.351 3.777 -0.903** -6.172** 

P1xP8 0.786 7.024 5.211 1.173 -0.429 -3.006 

P2xP3 0.348 -5.851 -6.268 1.693 -0.175 -1.154 

P2xP4 1.369* 4.899 6.773 3.068 0.955** 6.462** 

P2xP5 -0.464 -8.476 -8.247 -3.181 -0.415 -2.724 

P2xP6 0.869 13.774* 10.149* 1.401 0.399 2.393 

P2xP7 -1.277* -13.185* -10.685* -2.536 -0.940** -6.306** 

P2xP8 0.786 5.899 6.753 0.735 -0.701* -4.777* 

P3xP4 0.223 0.107 0.315 -0.619 -0.520 -3.773 

P3xP5 0.140 14.607* 15.795** -0.119 0.586* 3.830 

P3xP6 0.098 -4.893 -6.935 -1.286 -0.677* -4.637* 

P3xP7 -1.923** -1.101 0.482 -2.598 -0.312 -1.677 

P3xP8 0.640 0.857 -0.455 5.423 1.208** 7.943** 

P4xP5 -2.339** -3.643 -5.664 1.131 -0.091 -0.270 

P4xP6 -0.131 -0.643 2.607 2.464 -0.242 -1.518 

P4xP7 1.223* -1.976 -4.101 -3.723 -0.065 -0.525 

P4xP8 -1.089 -0.142 -4.414 1.423 -0.323 -2.160 

P5xP6 -0.714 -9.142 -11.539** -2.411 -0.867** -5.825** 

P5xP7 4.139** 21.274** 21.378** 8.777* 1.205** 7.724** 

P5xP8 -0.298 -5.518 -3.059 -4.452 0.144 1.045 

P6xP7 -0.777 1.274 1.149 -0.890 0.731* 4.995* 

P6xP8 0.161 -1.518 0.836 -1.494 -0.183 -1.007 

P7xP8 -0.985 -6.601 -4.872 -2.806 0.284 1.961 

S.E. for (ŝij) 0.582 5.731 4.403 3.842 0.291 2.008 

S.E. for (ŝij-ŝik) 0.889 8.753 6.726 5.869 0.446 3.066 

      *’** significant at 0.05 and 0.01 levels of probability, respectively. 
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Generally, the previous results 

indicated that the inbred line P8 

possessed favorable alleles for 

earliness, P1 and P4 for shortness 

and low ear position, P5 for pro-

lificacy and P3 for grain yield. 

Moreover the promising cross 

P3xP8 (38.37 ard fad
-1

) that had 

yielded as much as the highest 

yielding check hybrid may be 

released as a commercial hybrid 

by maize research program after 

further testing and evaluation.       
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 إبراهيم   خالد عبد الحفيظ محمد -محمد احمد عثمان  الديه محي

 محمد احمد محمد الغنيمى 

مزكز انبحىد  - معهذ بحىد انمحاصيم انحقهيت - قسم بحىد انذرة انشاميت

 مصز-انزراعيت

سالالث مه انذرة انشاميت  8ميع انهجه انممكىت )ماعذا انعكسيت( بيه ج إجزاءحم       

انمىسم انزراعً  داخهيا بمحطت انبحىد انزراعيت بانجميزة فً انمزاباةانصفزاء 

 ــ.فــهجيه مع هجيىً مقاروت وهما ه 08وعذدها  األول. حم حقيم هجه انجيم 0202

خً انبحىد انزراعيت بانجميزة بمحط 0200فً انمىسم انزراعً  071 ــ.فــو ه 066

وجىد اخخالفاث عانيت انمعىىيت بانىسبت نههجه وانقذرة انعامت  انىخائج أظهزث ومهىي. 

انقذرة حبايه انىسبت بيه  أظهزثوانخاصت عهً انخانف نكم انصفاث محم انذراست. 

نجميع انصفاث فعم انجيه غيز انمضيف بانىسبت نوسبيت نفعم  أهميتانعامت وانخاصت  

 مه انسالالث أفضمكاوج  P3 األبىيتانسالنت  أن أيضاانىخائج  أظهزث. محم انذراست

بانىسبت نهقذرة انخاصت عهً انخانف فان  أماانقذرة انعامت عهً انخانف  حأريزاثحيذ 

أظهزث قذرة  P6xP7و  P5xP7و P3xP8و   P2xP4و   P1xP6و  P1xP2 انهجه  

هىاك هجيه واحذ فقظ  نىسبت نمحصىل انحبىب كانباخاصت عانيت انمعىىيت. 

(P3xP8)   وانذي أعطً محصىل حبىب ال يخخهف معىىيا عه محصىل انحبىب

محصىل  أعطىا (P3xP5 & P5xP7)أيضا كان هىاك هجيىيه  066نههجيه انفزدي 

. حعخبز هذي انهجه مبشزة ويمكه 071حبىب اليخخهف معىىيا عه انهجيه انفزدي 

 احم انخقييم انمخخهفت إلطالقها كهجه حجاريت.إدخانها فً مز


