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NDERSTANDING genetic variability and combining ability is essential for improving maize 

programs. Inbred line Sd 7 and single cross SC. Sk 187 were used as testers in the top crossing 

of 15 different white maize inbred lines during 2021 season. The produced 30 crosses and four checks 

were assessed throughout 2022 season in Sakha, Sids, and Nubaria Agricultural Research Stations in 

Egypt. All traits except days to 50% silking of Cr x Loc, showed significant mean squares owing to 

locations, crosses, and their interaction. The majority of the qualities under study showed substantial 

to extremely significant mean squares resulting from lines (L), testers (T), and (L x T) and their 

interaction with locations. Although non-additive gene impact is more significant in grain production 

inheritance, additive genetic effects were more prominent in days to 50% silking, plant height, and ear 

height inheritance. Two single crossings (SC. Sk5003/11 x Sd7 and SC. Sk5004/19 x Sd7) and one 

three-way cross (TWC Sk5002/8 x SC Sk 187) showed considerably better grain yield performance 

and superiority compared to checks. The inbred lines Sk 5001/4 and Sk 5003/13 exhibited negative, 

favorable, significant GCA impacts for days to 50% silking, height of plant, and ear height. Sk 

5002/8, Sk 5003/10, Sk 5003/11, and Sk 5004/19, four inbred lines, demonstrated considerable 

favorable GCA benefits for grain yield. For SCA effects, Sk 5003/11 x Sd 7 were the best crosses, Sk 

5004/19 x Sd 7, Sk 5001/1 x SC Sk187 and Sk 5002/8 x SC Sk187 for grain yield.  

Keywords: Additive gene effect, Non-additive gene effect, Zea mays L., Cross, General combining 

ability (GCA), Specific combining ability (SCA). 

Introduction
 

The most extensively dispersed crop in the world is 

maize. Under irrigated to semi-arid circumstances, it is 

grown in tropical, subtropical, and temperate climates 

up to 50° and from sea level to 4000 m. Grain color, 

texture, and other characteristics vary greatly among 

the kinds that mature in 85 days to more than 200 

days. The terms general combining ability (GCA) and 

special combining ability (SCA) are helpful for 

describing the inbred lines in their crosses, according 

to Sprague and Tatum (1942). The line × tester 

analysis is a technique used in maize breeding to 

assess the heterotic patterns and the ability to combine 

inbred lines for yield of grain and associated variables. 

Testers (male) are crossed with various inbred lines 

(female) to analyze the performance of the resulting 

hybrids and ascertain the specific combining ability 

(SCA) of the hybrids and the general combining 

ability (GCA) of the inbred lines. Whereas the SCA 

shows the unique performance of a certain 

combination of lines, the GCA shows the average 

performance of a line when crossed with other lines. 

This method aids in locating superior parent lines for 

creating adaptable and high-yielding maize cultivars. 

Numerous studies were conducted to assess the 

performance of maize hybrids and to calculate 

the GCA and SCA for key parameters including 

grain yield. Dinesh et al. (2016), for instance, 

used two testers to evaluate 290 hybrids created 

by crossing 145 inbred lines of tropical maize. 

Yield of grain, days to silking, height of plant, 

and height of ear all exhibited significant 

differences in the mean squares for lines, tester, 

and line x tester. The ratio of GCA to SCA 

indicated that non-additive gene action 

predominated in the features' inheritance. 

According to Meseka et al. (2018) and 

Mutimamba et al. (2020), additive gene activity 

was more crucial for grain yield than non-

additive gene action. As per Keimeso et al. 

(2020), the GCA was comparatively greater than 

the SCA, indicating that additive gene action was 

primarily responsible for regulating plant and ear 

heights, the yield of grain, and the inheritance of 

days to 50% silking. According to Kustanto and 

Hendrayana (2023), the mean square resulting 

from lines, testers, and their interaction was 

significant for grain yield, days to 50% silking, 
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and plant and ear height. According to Mosa et 

al. (2024), when it came to the inheritance of 

grain yield, additive gene impacts were more 

significant compared to non-additive gene 

impacts. A number of techniques are commonly 

employed in the categorization of maize heterotic 

groups since identifying the heterotic group 

among inbred lines is crucial to the success of a 

maize hybrid program Barata and Carena (2006), 

Fan et al. (2009), Badu-Apraku et al. (2016).  

This study aimed to: 1) Determine the maize 

inbred lines' combining abilities and their crosses 

and 2) Identify superior single and three way-

crosses relative to commercial hybrids. 

 

Materials and Methods

 

This investigation used about 15 white inbred 

lines that were divergent in isolation sources 

developed at Sakha Agricultural Research 

Station, viz., Sk5001/1, Sk5001/2, Sk5001/4, 

Sk5001/5, Sk5001/7, Sk5002/8, Sk5003/9, 

Sk5003/10, Sk5003/11, Sk5003/12, Sk5003/13, 

Sk5003/14, Sk5003/16, Sk5004/18, and 

Sk5004/19, used as female parents. Using two 

tester types as male parents, specifically the 

single cross SC. Sk 187 (T2) and the inbred line 

Sd 7 (T1), as well as four checks, which include 

two single crosses (SC.10) and Hytech SC. 2031, 

two three-way crosses (TWC 321), and Pioneer 

TWC Fadda. During the summer of 2021, at 

Sakha Agricultural Research Station, 15 female 

parents and 2 male testers were crossed using a 

line x tester design to produce 30 crosses. The 

resulting 30 crosses, along with the four 

commercial hybrids checks, were assessed at 

Egypt's Sakha, Sids, and Nubaria Agricultural 

Research Stations during the 2022 summer 

season. The experiment was laid out as a 

randomized complete block design with three 

replications in each location. Each entry is one 6 

m long row, with hills 25 cm apart and rows 

spaced 80 cm apart. All recommended cultural 

practices were performed in the field as optimum 

crop production. 

Recoded data were the number of days to 50% 

silking, height of plant (cm), height of ear (cm), 

and yield of grain in ardab/feddan (ard/fed) 

adjusted to 15.5% moisture of grain. 

 

Statistical analysis

Combined analysis of variance (ANOVA) across 

three locations conducted after homogeneity test 

according to Snedecor and Cochran (1989). 

Calculation of variances analysis was carried out 

by using computer application of Statistical 

Analysis System (SAS, 2008). Combining ability 

effects of studied traits were computed according 

to line by tester the method presented by 

Kempthorne (1957) when the crosses mean 

squares were significant. Fan et al. (2009) 

calculated the Heterotic Group Specific and 

General Combining Ability (HSGCA) method to 

group inbred lines into heterotic groups.

 

Results and Discussion

 

Table (1) shows the combined analysis of 

variance for plant height, ear height, days to 50% 

silking, and grain yield across three locations. 

All traits showed highly significant differences 

among three locations (Loc.), showing that these 

traits are highly affected by the environmental 

conditions prevalent in these locations. Mean 

squares due to crosses (Cr) and their interaction 

with locations (Cr x Loc) were highly significant 

for every trait that was studied, with the 

exception of Cr x Loc of days to 50% silking, 

indicating that crosses had a wide genetic 

diversity among themselves for those traits 

providing opportunity for selection. Similar 

results founded by Mosa et al. (2008), Mousa 

(2014), Abu Shosha et al. (2020) and Mousa et 

al. (2021). 

 

Table 1. A combined analysis of variance for days to 50% silking, plant height, ear height, and grain 

yield over three locations.   

SOV df 
Days to 50% 

silking 

Plant 

height 
Ear height Grain yield 

  Locations (Loc.) 2 1136.90** 206955.20** 72533.00** 7729.00** 

  Rep/Loc. 6 20.00 1212.20 427.70 38.30 

Crosses (Cr) 33 15.70** 2568.20** 1069.80** 64.30** 

  Loc. X Cr 66 1.85 285.60** 222.90** 41.00** 

  Error 198 1.57 188.40 103.40 8.80 

*, ** Significant at the 0.05 and 0.01 levels of probability, respectively 

   
 

Table (2) shows the mean performance of 

crosses and checks for plant height, ear height, 

and days to 50% silking across three locations. 

One single cross (Sk5004/18 x Sd 7) was 

considerably earlier than the checks SC 10 and 

SC 2031, with days to 50% silking ranging from 

64.7 days for Sk5004/18 x Sd 7 to 67.9 days for 

Sk5003/11 x Sd 7. When compared to the 

earliest check, TWC 321, the three-way 

crossovers were more timely, ranging from 61.8 
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days for Sk5004/18 x SC SK187 to 66.3 days for 

Sk5001/5 x SC SK187. According to these 

findings, the earliest single and three-way 

crosses were produced by the inbred line 

Sk5004/18. Two single crossings (Sk5003/9 x Sd 

7) and (Sk5003/13 x Sd 7) were considerably 

shorter than the shortest check SC.2031, with 

plant heights ranging from 232.6 cm for 

Sk5003/9 x Sd 7 to 277.6 cm for Sk5004/18 x Sd 

7. Ten three-way crosses were much shorter than 

the shortest check, TWC Fadda, with plant 

heights ranging from 207.4 cm for Sk5003/9 x 

SC. Sk187 to 257.3 cm for Sk5001/1 x SC. 

Sk187, Sk5003/9 x Sd 7 had a significantly 

different ear position than the check SC 2031, 

with ear heights ranging from 112.3 cm for Sk 

5003/9 x Sd 7 to 149.1 cm for Sk5002/8 x Sd 7. 

The TWC Sk 5003/9 x SC. SK 187 had an ear 

height of 101.9 cm, while the TWC Sk 5001/1 x 

SC SK 187 had an ear height of 135.1 cm. The 

best check TWC Fadda was taller than nine 

three-way-crosses. The inbred line Sk 5003/9 

produced the shortest single and three-way 

crossings for plant and ear heights based on the 

results above 

 

 

Table 2. Mean performance of crosses, as well as checks for days to 50% silking, plant height, and 

ear height, across three locations. 

 

Inbred line Days to 50% silking Plant height Ear height 

Sd 7 SC SK187 Sd 7 SC SK187 Sd 7 SC SK187 

Sk5001/1           67.8 65.9 270.2 257.3 142.6 135.1 

Sk5001/2 66.3 65.0 259.0 233.0 133.0 117.6 

Sk5001/4 66.4 63.1 250.1 221.0 125.6 116.3 

Sk5001/5 66.4 66.3 267.6 243.9 141.7 129.3 

Sk5001/7           66.2 65.3 259.6 239.7 136.7 122.0 

Sk5002/8       66.6 66.1 276.6 249.4 149.1 131.1 

Sk5003/9          66.1 65.0 232.6 207.4 112.3 101.9 

Sk5003/10      67.3 66.0 261.0 235.7 138.4 122.7 

Sk5003/11     67.9 65.4 263.1 238.7 137.1 116.6 

Sk5003/12 67.6 66.0 274.4 244.3 144.1 121.0 

Sk5003/13 65.8 63.0 244.0 220.2 125.8 111.0 

Sk5003/14 66.6 64.9 260.2 238.0 139.8 126.1 

Sk5003/16 66.4 64.1 258.9 236.9 140.2 124.6 

Sk5004/18       64.7 61.8 277.6 242.4 138.9 122.0 

Sk5004/19 66.3 65.3 265.0 232.0 138.1 118.0 

Check SC10 66.3 263.8 136.7 

Check SC2031 66.3 258.2 131.8 

Check TWC321 66.7 258.0 133.4 

Check TWC Fadda 66.8 253.8 132.1 

LSD 0.05 1.16 12.68 9.40 

0.01 1.52 16.69 12.37 

 

Table 3 shows the mean and superiority of 30 

crosses over checks for grain yield. Two single 

crosses (Sk5003/11 x Sd7 35.1 ard. /fed.) and 

(Sk5004/19 x Sd7 32.8 ard. /fed.) significant out 

produced two checks (SC 10 and SC 2031), with 

percentages of superiority of 20.2% and 19.0% 

and 12.3% and 11.2%, respectively. Single 

crosses ranged from 24.6 ard/fed for (Sk5003/13 

x Sd7) to 35.1 ard/fed for (Sk 5003/11 as well). 

Additionally, the Sk5002/8 x Sd7 cross was 

noteworthy for excellence in comparison to 

check SC 10. Three-way crosses' grain yields, 

meanwhile, varied from 22.1 ard/fed for 

Sk5003/9 x SC SK 187 to 35.0 ard/fed for 

Sk5002/8 x SC.SK 187. The two checks (TWC 

321 and TWC Fada) were significantly 

outperformed by one three-way cross (Sk5002/8 

x SC Sk 187 (35.0 ard. /fed.); the corresponding 

superiority percentages were 27.7% and 24.1%. 

For supremacy relative check TWC 321, the 

two-way crosses (Sk 5003/10 x SC.Sk 187) and 

(Sk 5003/11 x SC.Sk 187) were significant. This 

study recommends one three-way cross (TWC 

Sk5002/8 x SC. Sk 187) and two single crosses 

(SC. Sk5003/11 x Sd7 and SC. Sk5004/19 x 

Sd7) for large-scale evaluation in maize breeding 

programs. 
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Table 3. Mean performance and superiority of crosses along with checks for grain yield across three 

locations.  

Inbred line Grain yield(ard/fed) Superiority SC Superiority TWC 

Sd 7 SC 187 SC 10 SC 2031 TWC 321 TWC Fedda 

Sk5001/1           25.0 29.2 -14.4** -15.3** 6.6 3.5 

Sk5001/2 30.3 28.6 3.8 2.7 4.4 1.4 

Sk5001/4 29.0 26.8 -0.7 -1.7 -2.2 -5.0 

Sk5001/5 30.2 28.2 3.4 2.4 2.9 0.0 

Sk5001/7           27.5 27.5 -5.8 -6.8 0.4 -2.5 

Sk5002/8       31.9 35.0 9.2* 8.1 27.7** 24.1** 

Sk5003/9          24.7 22.1 -15.4** -16.3** -19.3** -21.6** 

Sk5003/10      31.8 30.5 8.9 7.8 11.3* 8.2 

Sk5003/11     35.1 30.7 20.2** 19.0** 12.0* 8.9 

Sk5003/12 29.1 28.3 -0.3 -1.4 3.3 0.4 

Sk5003/13 24.6 27.9 -15.8** -16.6** 1.8 -1.1 

Sk5003/14 29.6 27.1 1.4 0.3 -1.1 -3.9 

Sk5003/16 29.7 30.1 1.7 0.7 9.9* 6.7 

Sk5004/18       28.9 28.7 -1.0 -2.0 4.7 1.8 

Sk5004/19 32.8 28.7 12.3** 11.2* 4.7 1.8 

Check SC10 29.2 

Check SC2031 29.5 

Check TWC321 27.4 

Check TWC Fadda 28.2 

LSD 0.05 2.74 

0.01   3.61 

 

The line × tester analysis results for the three 

locations' days to 50% silking, height of plant, 

ear height, and yield of grain are shown in Table 

(4). For every trait, with the exception of grain 

yield (T), the testers' (T) and lines' (L) mean 

squares were very significant. Days to 50% 

silking and grain yield showed significantly 

significant mean squares for the L x T 

interaction. For days to 50% silking, ear height, 

and grain yield, mean squares resulting from L × 

Loc were significant. The mean squares resulted 

from T x Loc and L x T x Loc were significant or 

very significant for height of plant, ear height, 

and yield of grain Meaning that the lines, testers 

and crosses differed in their order from location 

to another, also indicated that it would be 

worthwhile to evaluated test crosses under multi 

environments, especially for grain yield, which 

was regarded as a complex polygenic trait Mousa 

et al. (2021). These results are consistent with 

those published by Mosa et al. (2004), Motawei 

et al. (2019) and Abd-Elaziz et al. (2021).  

 

Table 4. Variance analysis of days to 50% silking, plant height, ear height, and grain yield across 

three locations.    

S.O.V df Days to 50% silking Plant height Ear height Grain yield 

Lines (L) 14 18.15** 2582.5** 1260.7** 116.3** 
Testers (T) 1 189.2** 43269.3** 15610.4** 34.8 

L x T 14 3.89** 130.6 82.4 30.6** 

L x Loc. 28 2.47* 229.8 272.0** 46.4** 
T x Loc. 2 0.11 842.3** 354.5* 429.0** 

L x T x Loc. 28 1.38 305.0** 177.1** 14.8* 
Error 174 1.62 167.1 99.1 9.0 

*, ** Significant at the 0.05 and 0.01 levels of probability, respectively.  

 

Table (5) while the K
2
SCA, or non-additive gene 

effects, were crucial in determining grain yield 

inheritance, the K
2
GCA, or additive gene effects, 

were the most significant factor governing the 

inheritance of 50% silking days, plant height, and 

ear height. According to Abd-Elaziz et al. (2021), 

additive gene action was primarily responsible for 

the days to 50% silking inheritance, plant height, 

and ear height, while non-additive gene action was 

primarily responsible for the inheritance of grain 

yield. These findings are consistent with those of 

numerous other researchers. Ismail et al. (2023) 

and Tabu et al. (2023) discovered that both 

additive and non-additive gene effects control days 
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to 50% silking, height of plant, ear height, and the 

yield of grain, although additive gene effects 

predominate in the inheritance of these 

characteristics. Singh et al. (2017), Mosa et al. 

(2017), Motawei et al. (2019), and Ali et al. (2020) 

found that the main role influencing grain yield 

inheritance was non-additive gene action. 

 

Table 5. Estimates of general (K
2
GCA) and specific (K

2
SCA) combining ability effects for grain yield 

across three locations.  

Genetic component Days to 50% silking Plant height Ear height Grain yield 

K
2
GCA 1.33 297.50 108.97 0.87 

K
2
SCA  0.25 0.01 0.01 2.40 

 

Table (6) shows the general combining ability 

effects of 15 inbred lines and two testers for days 

to 50% silking, plant height, ear height, and grain 

production across the three locations. Sk 5001/4, 

Sk 5003/9, and Sk 5003/13 were the best inbred 

lines for GCA effects; Sk 5002/8, Sk 5003/10, Sk 

5003/11, and Sk 5004/19 were the best for grain 

yield; and Sk 5001/4, Sk 5003/13, and Sk 5004/18 

were the best for earliness. According to the data 

above, the inbred lines Sk 5001/4 and Sk 5003/13 

had desired GCA effects for short plant and ear 

height as well as earliness. In the meantime, Sd 7 

for grain yield and SC 187 for earliness, short 

plant, and ear heights were the preferred testers for 

GCA effects. 

 

Table 6. Effects of 15 inbred lines and two testers on general combining ability for days to 50% 

silking, plant height, ear height, and grain yield in the three locations. 

Inbred line Days to 50% 

silking 
Plant height Ear height Grain yield 

Sk5001/1  1.11** 15.12** 10.21** -1.91** 

Sk5001/2 -0.06 -2.66 -3.34 0.46 

Sk5001/4 -0.95** -13.10** -7.67** -1.10 

Sk5001/5 0.66* 7.06* 6.88** 0.22 

Sk5001/7  0.05 0.95 0.71 -1.46* 

Sk5002/8  0.61* 14.34** 11.49** 4.47** 

Sk5003/9  -0.17 -28.66** -21.51** -5.59** 

Sk5003/10       0.94** -0.33 1.94 2.19** 

Sk5003/11       0.94** 2.23 -1.79 3.91** 

Sk5003/12 1.05** 10.73** 3.94 -0.30 

Sk5003/13 -1.34** -16.55** -10.23** -2.72** 

Sk5003/14 0.01 0.45 4.33 -0.66 

Sk5003/16 -0.45 -0.77 3.77 0.94 

Sk5004/18      -2.50** 11.34** 1.83 -0.21 

Sk5004/19 0.11 -0.16 -0.56 1.75* 

Tester Sd7 0.84** 12.66** 7.60** 0.36 

Tester SC SK187 -0.84** -12.66** -7.60** -0.36 

LSD gi L 0.05 0.59 5.97 4.60 1.39 

 0.01 0.77 7.86 6.05 1.82 

LSD gi T 0.05 0.21 2.18 1.68 0.51 

 0.01 0.28 2.87 2.21 0.67 

*, ** Significant at 0.05 and 0.01 levels of probability, respectively. 

 

Table (7) shows the best cross overs of particular 

combining abilities for the four qualities under 

study in the three locations. Sk 5001/1 x Sd7, Sk 

5001/5 x Sd7, Sk 5004/18 x SC Sk187, and Sk 

5004/19 x SC. Sk187 for low plant height and Sk 

5001/5 x Sd7, Sk 5002/8 x Sd7, Sk 5001/4 x SC 

Sk187, and Sk 5004/18 x SC. Sk187 for earliness 

showed the strongest SCA effects. Sk 5001/4 x 

Sd7, Sk 5003/12 x SC. Sk187, and Sk 5004/19 x 

SC. Sk187 are used for ear placement, whereas Sk 

5001/1 x SC. Sk187, Sk 5002/8 x SC. Sk187, and 

Sk 5003/11 x Sd 7 are used for yield of grain. 

The promising crosses Sk 5003/11 x Sd 7, Sk 

5004/19 x Sd 7 and the three-way cross Sk 5002/8 

x SC. Sk187 had high for both means and Grain 

yield effects of SCA. This study recommended the 

future use of these crossing in maize breeding 

program. 
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Sk 5001/1 x SC. 

Sk187 Sk 5004/18 x SC. Sk187 Sk 5004/19 x SC. Sk187 Sk 5004/19 x SC. 

Sk187 

Sk 5002/8 x SC. 

Sk187 

Table 7. The best crosses of specific combining abilities for four traits under study across the three   

               locations.

Days to 50% silking Plant height Ear height Grain yield

Sk 5001/5 x Sd7 Sk 5001/1 x Sd7 Sk 5001/1 x Sd7 Sk 5003/11 x Sd 7

Sk 5002/8 x Sd7 Sk 5001/5 x Sd7 Sk 5001/4 x Sd7 Sk 5004/19 x Sd 7

Sk 5001/4 x SC. Sk187 Sk 5004/18 x SC. Sk187 Sk 5003/12 x SC.

Sk187

         

Table (8) displays heterotic group estimations for 

grain yield according to special and general 

combining ability impacts (HSGCA). A heterotic 

grouping technique based on special and general 

combining ability effects (HSGCA) was 

presented by Fan et al. (2009). Inbred lines were 

categorized into the following groups: In step 

one, every tested inbred line was put in the same 

heterotic group as its tester. In the second step, 

the inbred lines were eliminated from the other 

heterotic groups and retained with the heterotic 

group where their HSGCA impacts had the 

biggest negative value. Step 3: It will be careful 

to ascribe the inbred line to any heterotic group if 

it showed positive HSGCA effects with all 

representative tests, as the line may be a member 

of a heterotic group that is distinct from the 

testers that were employed in the study. 

 

Table 8. Heterotic group estimates for grain 

yield across three locations utilizing the 

specific and general combining ability 

(HSGCA) method. 

Line 

HSGCA 

Sd7 
SC 

Sk187 

Sk5001/1 -4.39# 0.57 

Sk5001/2 0.98 -0.05# 

Sk5001/4 -0.39 -1.81# 

Sk5001/5 0.88 -0.44# 

Sk5001/7 -1.81# -1.11 

Sk5002/8 2.55 6.38 

Sk5003/9 -4.62 -6.57# 

Sk5003/10 2.48 1.90 

Sk5003/11 5.77 2.06 

Sk5003/12 -0.30 -0.31# 

Sk5003/13 -4.74# -0.70 

Sk5003/14 0.22 -1.53# 

Sk5003/16 0.37 1.50 

Sk5004/18 -0.49# 0.07 

Sk5004/19 3.46 0.04 

≠ means that this inbred line belongs to tester 

group. 

 

First heterotic group (tester Sd7) contained the 

inbred lines Sk5001/1, Sk5001/7, Sk5003/13 and 

Sk5004/18 meanwhile second heterotic group 

(tester SC. Sk 187) contained the inbred lines 

Sk5001/2, Sk5001/4, Sk5001/5, Sk5003/9, 

Sk5003/12 and Sk5003/14. Nevertheless, this 

approach was unable to classify the inbred lines 

Sk5002/8, Sk5003/10, Sk5003/11, Sk5003/16 

and Sk5004/19  

The above results for heterotic grouping might 

be used in breeding programs to select the best 

parents for developing high-heterosis crossings. 

Vasal et al. (1992), Lee (1995), Menkir et al. 

(2004), and Legesse et al. (2009), Mosa et al. 

(2017), and Mosa et al. (2024) classified inbred 

lines into heterotic groups for grain yield and 

reported that classifying inbred lines into 

heterotic groups makes it easier to exploit 

heterosis in maize, which may enhance hybrid 

performance. 

References 

Abd-Elaziz, M. A., Hassan, M. A., Abo El-haress, S. 

M., El-Shahed, H.M., and Hassan, N. A. (2021). 

Determining combining ability of some newly 

developed yellow maize inbred lines using line x 

tester design. Plant Cell Biotechnology and 

Molecular Biology 22(71&72):208-215. 

Abu shosha, A.M., H. M. El-Shahed and M.B. 

Darwich (2020). Utilization of line x tester 

analysis for estimating combining ability for some 

new yellow maize inbred lines. Egypt. Journal 

Plant Breeding, 24(3):541– 553. 

Ali, R. S., S. Al-Ahmad and B. Khoury (2020). 

Combining ability and gene action in single 

crosses of maize (Zea mays L.) using (line x tester) 

method. Syrian Journal of Agricultural Research, 

7(3):184-194. 

Badu-Apraku, B., A. B. Fakorede, M. Gedil, B. Annor, 

A.O. Talabi, I.C. Akaogu, M. Oyekunle, R.O. 

Akinwale and T.Y. Fasanmade (2016). Heterotic 

Patterns of IITA and CIMMYT early-maturing 

yellow maize inbreds under conttasting 

environments. Agronomy Journal, 108: 1321-

1336. 

Barata, C. and M.J. Carena (2006). Classification of 

North Dakota maize inbred lines into heterotic 

groups based on molecular and testcross data. 

Euphytica, 151: 339-349. 

Dinesh, A., A. Patil, P. H. Zaidi, P. H. Kuchanur, M.T. 

Vinayan and K Seetharam (2016). Line x testers 

analysis of tropical maize inbred lines under heat 

stress for grain yield and secondary traits. 

Maydica, 59:1-4.  

Fan, X.M., Y.M. Zhan, W.H. Yao, H.M. Chen, T. Tan, 

C.X. Xu, X.L. Han, L.M. Luo and M.S. Kang 

(2009). Classifying maize inbred lines into 



   COMBINING ABILITY AND SUPERIORITY OF NEW WHITE MAIZE (ZEA MAYS L.) INBRED LINES USING LINE …  185 

____________________________

Egypt. J. Agron. 47, No. 1 (2025)

heterotic group using a factorial mating design. 

Agronomy Journal, 101:106-112.  

Ismail, M. R., A. K. Mostafa, M. A. A. Abd-Elaziz, M. 

S. Rizk and T. T El-Mouslhy (2023). Heterotic 

grouping of maize inbred lines using line x tester 

analysis. Electronic Journal of Plant Breeding, 

14(4): 1293-1301. 

 Keimeso, Z., D. Abakemal and W. Gebreselassie 

(2020). Heterosis and combining ability of 

highland adapted maize (Zea mays. L) DH lines 

for desirable agronomic traits. Agricultural and 

Food Sciences. African Journal of Plant Science, 

14 (3): 121-133 

Kempthorne, O. (1957). An Introduction to Genetic 

Statistics. John Wiley and Sons Inc., NY, USA. 

Kustanto, H. and F. Hendrayana (2023). A Study on 

the specific combining ability in several inbred 

lines of maize. Planta Tropika, 11(2): 141-149. 

Lee, M. (1995). DNA markers and plant breeding 

programs. Advances in Agronomy, 35:265-344.  

Legesse, B.W., K.V. Pixley and A.M. Botha (2009). 

Combining ability and heterotic grouping of high 

and transition maize inbred lines. Maydica, 54: 1-

9. 

Menkir, A., A. Melake-Berhan, I. Ingelbrecht and A. 

Adepoju (2004). Grouping of tropical mid-altitude 

maize inbred lines on the basis of yield data and 

molecular markers. Theoretical and Applied 

Genetics, 108: 1582-1590. 

Meseka, S., W. P. Williams, M. L. Warburton, R. L. 

Brown, J. Augusto, A. Ortega-Beltran, R. 

Bandyopadhyay and A. Menkir (2018). Heterotic 

affinity and combining ability of exotic maize 

inbred lines for resistance to aflatoxin 

accumulation. Euphytica, 214:184. 

Mosa, H. E., A. A. Motawei and Afaf A. I. Gabr 

(2004). Evaluation of new inbred lines of yellow 

maize via line x tester analysis over three 

locations. Journal of Agricultural Science, 

Mansoura University, 29(3): 1023-1033. 

Mosa, H. E., S. M. Abo EL-Hares and M. A. A. 

Hassan (2017). Evaluation and classification of 

maize inbred lines by Line×tester analysis for 

grain yield, late wilt and downy mildew resistance. 

 Journal of Plant Production Mansoura University, 

8: 97-102. 

Mosa, H.E., A. A. El-Shenawy and A.A. Motawei 

(2008). Line x tester analysis for evaluation of new 

maize inbred lines. Journal of Agricultural 

Science, Mansoura University, 33: 7195 – 7206. 

Mosa, H.E., M. A. Abd El-Moula, A.M.M. Abd El-

Aal, I.A.I. El-Gazzar, M.A.A. Hassan, S.M. Abo 

El-Haress, M.S. Abd El-Latif and M.A.A. Abd-

Elaziz (2024). Combining ability and relationships 

among heterotic grouping classification methods 

for nine maize inbred lines. Egyptian Journal Plant 

Breeding, 28(1):1– 20. 

Motawei, A.A., H.E. Mosa, M.A.G. Khalil, M.M.B. 

Darwish and H.A.A. Mohamed (2019). Combining 

ability and heterotic grouping of two sets of new 

maize inbred lines. Egyptian Journal Plant 

Breeding, 23(4):667– 679. 

Mousa, S. Th. M., H. A. A. Mohamed, R. S. H. Aly 

and H. A. Darwish (2021). Combining ability of 

white maize inbred lines via line x tester analysis. 

Journal of Plant Production, Mansoura University, 

12:109 – 113.   

Mousa, S.Th.M. (2014). Gene action for grain yield 

and morpho-physiological traits in eight maize 

inbred lines by diallel crossing.  Egyptian Journal 

Plant Breeding, 18 (1):57-69. 

Mutimaamba, C., J. MacRobert, Jill E. Cairns, C. 

Magorokosho, T. Ndhlela, C. Mukungurutse, A. 

Minnaar-Ontong and M. Labuschagne (2020). 

Line × tester analysis of maize grain yield under 

acid and non-acid soil conditions. Crop Science, 

60:991–1003. 

SAS Institute (2008). Statistical Analysis System 

(SAS/STAT program, version. 9.1). SAS Inst. 

Cary NC. 

Singh, M., R.B. Dubey, K. D. Ameta, S. Haritwal and 

B. Ola (2017). Combining ability analysis for yield 

contributing and quality traits in yellow seeded 

late maturing maize (Zea mays L.) hybrids using 

line×tester. Journal of Pharmacognosy and 

Phytochemistry, 6:112-118 

Snedecor, G.W. and W.G. Cochran (1989). Statistical 

methods, 8th Edn. Ames: Iowa State Univ. Press 

Iowa, 54:71-82. 

Sprague, G.F. and L.A. Tatum (1942). General versus 

specific combining ability in   single crosses of 

corn. Agronomy Journal, 34: 923-932. 

Tabu, I., K. Lubobo, K. Mbuya, and N. Kimuni 

(2023). Heterosis and line-by-tester combining 

ability analysis for grain yield and provitamin A in 

maize. SABRAO Journal Breeding Genetics, 

55(3): 697-707 

Vasal, S. K., G. Srinivasan, J. Crossa and D. L. Beck 

(1992). Heterosis and combining ability of 

CIMMYT's subtropical and temperate early-

maturity maize germplasm. Crop Sciences, 32: 

884-890. 

 

 

 

 

 

https://www.semanticscholar.org/author/Zeleke-Keimeso/1658733938
https://www.semanticscholar.org/author/Demissew-Abakemal/3661859
https://www.semanticscholar.org/author/W.-Gebreselassie/88172757


186                                                                            YOSRA A. GALAL et al. 

____________________________ 

Egypt. J. Agron. 47, No. 1 (2025) 

 

القدرة على الخالف والخفىق لسلالاث جديدة بيضاء من الذرة الشاميت باسخخدام ححليل الهجن القميت في 

 ثلاد مىاقع  

 

 عبدالله عبدالمجيد محمد هانيو ،المصلحيحامز طلعج و ،عبدالعزيزعبدالنبي  زالعزيعبدمحمد و ،جلال نالزحمعبديسزا 

 انؼزبٛت يصز ة، صًٕٓرٚتصٛش ،انبحٕد انشراػٛت يزكش ،م انحقهٛتيؼٓذ بحٕد انًحاصٛ ،قسى بحٕد انذرة انشايٛت

 

سلانت يزباِ  51انشايٛت. حى حٓضٍٛ يٍ انًٓى يؼزفت انخباٍٚ انٕرارٙ ٔانقذرة انقذرة ػهٗ الائخلاف فٙ بزايش ححسٍٛ انذرة 

. 0205خلال يٕسى  587ْٔضٍٛ فزدٖ سخا  7شافاث سلاست سذص داخهٛا يٍ انذرة انشايٛت انبٛضاء يغ ارٍُٛ يٍ انك

انٓضٍ انزلارٍٛ انُاحضت يغ اربؼت ْضٍ يقارَت حى حقًٛٛٓا فٗ رلاد يحطاث بحزّٛ ْٔٙ سخا ٔسذص ٔانُٕبارٚت فٗ يٕسى 

زبغ الاَحزافاث نهضٓاث ٔانٓضٍ ٔانخفاػم بُٛٓى ػانٙ انًؼُٕٚت نكم صفاث انذراست ياػذا انخفاػم . كاٌ يخٕسط ي0200

ٍٚ انزاصغ نهسلالاث ٔانكشافاث ٔحفاػهًٓا كذنك انخفاػم % فٙ انُباحاث كاٌ انخبا12نصفت ػذد الاٚاو حخٗ ظٕٓر حزٚزة 

نذراست. اظٓز ْضٍُٛٛ فزدٍٚٛ ْٔضٍٛ رلارٙ يؼُٕٚت نٓى يغ انًٕاقغ يؼُٕ٘ انٗ ػانٙ انًؼُٕٚت فٙ يؼظى انصفاث ححج ا

نهضُٛاث نٓا انخؤرٛز الاكبز فٙ حٕرٚذ صفاث  فٙ يخٕسط انًحصٕل ٔانخفٕق ػٍ ْضٍ انًقارَت. كاَج انخؤرٛزاث الاضافٛت

الاكبز  % حزٚزة ٔارحفاع انُباث ٔارحفاع انكٕس بًُٛا كاٌ انخؤرٛزاث انغٛز إضافٛت نهضُٛاث نٓا انخؤرٛز12ػذد الاٚاو حخٗ 

قذرة ػهٗ الائخلاف يزغٕبت  1225/55ٔسخا  1225/4فٗ حٕرٚذ صفت يحصٕل انحبٕب. اظٓزث انسلانخٍٛ سخا 

% يٍ انُباحاث ٔارحفاع انُباث ٔارحفاع انكٕس. بًُٛا اظٓزث أربغ سلالاث 12د الاٚاو حخٗ ظٕٓر حزائز نصفاث ػذ

ٕٔٚصٗ  قذرة ائخلافٛت ػايت ػانٛت نًحصٕل انحبٕب 1224/59ٔسخا  1225/55ٔ سخا 1225/52ٔ 1220/8سخا

 Sk 5003/11 x Sdاظٓزث اربؼت ْضٍ  . باسخخذايٓا فٙ بزَايش اَخاس انٓضٍ انضذٚذة بٛضاء انحذٔد يٍ انذرة انشايٛت

7ٔ Sk 5004/19 x Sd7 Sk 5001/1 x SC Sk187, Sk 5002/8 x SC Sk187  افضهٛت نخؤرٛزاث انقذرة

 .انحبٕبانخاصت ػهٗ انخانف نصفت يحصٕل 

 

خآنف، انقذرة حؤرٛز انضٍٛ انًضٛف، حؤرٛز انضٍٛ غٛز انًضٛف، انذرِ انشايّٛ.، حٓضٍٛ، انقذرة انؼايت ان :تانكهًاث انذان

 انخاصّ ػهٗ انخآنف.

 

 


