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Abstract
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Combining ability analysis for grain yield and yield component traits in maize were carried out
in 8x8 diallel cross. The analysis of variance showed there is highly significant variation
between the genotypes for all the traits considered. Year of testing was significant only for
days to maturity and grain yield per hectare. The highest percentage of heterosis for grain over
the standard varieties (BH 660) was observed by the cross L1 x L4 (29.3%) followed by
crosses L1 x L5 (28.3%), L3 x L5 (21.7%) and L1 x L7 (20.8%). Mid-parent heterosis for days
to maturity ranged from -2.5 to -23.9%, whereas that of better parent heterosis ranged from 0
to -13% indicating that the hybrids tend to be earlier in maturity than the parents. The mean
squares due to GCA for days to maturity, ear diameter, member of kernels per row, 1000
kernel weight and grain yield were significant, indicating the importance of additive genetic
variance in controlling these traits. The mean squares due to SCA were also significant for
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days to maturity, ear length, member of kernels per row and 1000 kernel weight indicating the

importance of non-additive genetic variance in controlling these traits. The inbred lines L1, L3,

and L4 were good general combiners for grain yield.
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INTRODUCTION

In Ethiopia, maize (Zea mays L.) is one of the most
important crops and is grown across 13 agro-ecological
zones in Ethioipia. It is the first crop in production more
than any other cereal crop in the country. Over half of all
Ethiopian farmers grow maize, mostly for subsistence,
with 75% of all maize produced in the country is
consumed as human food.

According to a 2012 FAO report, Ethiopia is the fourth
largest maize producing country in Africa, and first in the
East African region. It is also significant that Ethiopia
produces non-genetically modified (GMO) white maize,
the preferred type of maize in neighboring markets (CSA,
2013). Based on area of production major cereals in the
country, teff ranked first, followed by maize, sorghum and
wheat, respectively, whereas maize ranks first in total
grain production, followed by teff, wheat and sorghum
(CSA, 2014).

Hybrid cultivars have been contributing immensely in
increasing area allotted for maize production and
productivity of maize per unit area of production
(Kanagarasu, 2010). In Ethiopia, the averages yield in
kilogram per hectare at national level was increased by
4.8% in 2012-2013 (CSA, 2013). Out of the total grain
crop area, 79.38% (9,848,745.96 hectares) was under
cereals of which 16.08% was occupied by maize
(1,994,813.80 hectares). Cereals contributed 85.81%
(583,522.561 tons) of the grain production from which
maize made up 25.81% (21583522.56 tones). Maize yield
was also increased from 5.41% (3.059 tons per hectare)
to 6.37% (3.254 tons per hectare in 2012-2013 (CSA,

2014). Ethiopia’s current national maize yield is 3.25
metric tons per hectare, 28% above the developing world
average of 2.5 MT/ha. The ‘developed’ world, however,
see average yields of 6.2 MT/ha, with some countries
actually exceeding 10 MT/ha (CSA, 2013). The above
results show progress of maize production in Ethiopia for
own consumption and/or economic benefits. The benefits
are results of the use improved maize Vvarieties,
particularly conventional type of hybrids.

Currently, concentrated efforts are underway in the
country by different maize research institutions to move
more toward the use of hybrids varieties. To fulfill this aim,
combining ability studies have prime importance in maize
hybrid development since it provides information for the
selection of parents and also provides information on the
nature and magnitude gene actions. The two types of
combining ability, general (GCA) and specific (SCA) have
been recognized in genetic studies. General combining
ability relates to additive gene effects, while specific
combining ability reflects the non-additive gene actions
(Sprague and Tatum, 1942). GCA is average performance
of a parent in a series of crosses and SCA designates
those cases in which certain combinations perform
relatively better or worse than would be expected on the
basis of average performance of parents. The GCA
includes additive and additive x additive variances, while
SCA is responsible for non-additive genetic variances
(Ibni Amin Khalil, 2010). In specific combining ability;
dominance or epistatic effects of genes are commonly
involved in maize (Rahman, 2013). With this aim in mind,
this research was conducted with the objective to study
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heterosis and combining ability in maize (Zea mays L.) for
yield and yield related traits in eastern Ethiopia.

MATERIALS AND METHODS

Planting Materials

The experimental materials comprised of 28 F1 hybrids
obtained from a cross between 8 inbred lines in a diallel
fashion plus the parental lines and one standard check
(BH 660). The description of the lines is depicted in table
1. All the lines have been developed by Haramaya
University Maize Research Program. Fi{ hybrids have
been obtained by crossing in 8 x 8 diallel mating design in
the main cropping season of 2010.

Table 1. List of lines used in the study

No. Inbredline Kernel color Maturity type
1 AL-165 White Late
2 Al-173 White Late
3 AL-183 White Late
4. AL-186 White Late
5. AL99-AL-119 White Late
6 AL99-AL-151 White Late
7 AL99-AL-270 White Late
8 AL99-AL-79 White Late

Source: Haramaya University Maize Research Program

Methods

The 28 F4 hybrids plus the parental lines were tested
in 2011/2012 and 2012/13 cropping seasons for two years
at Haramaya University main campus (Raare research
site) using randomized complete block design with three
replication. Each plot consisted of four rows with row
length of 5.1m. Tow Seeds were sown per hill and at 4-5
leaf stage thinned to one plant per hill. The distance
between rows and between plants with in the row was
maintained at 0.75m and 0.30m, respectively. At sowing,
P20s at the rate of 46kg/ha in a form of DAP and 35 kg/ha
of N in a form of urea was applied. At about booting stage,
35 kg/ha N was also applied. All other field management
practices including stalk borer and armyworm control were
done as required. Data were collected from the middle
two rows leaving the end hills. Data were collected on
days to maturity, ear length, ear diameter, number of rows
per ear, number of kernel rows per ear, 1000 kernel
weight (g) and grain yield in t/ha. Before analysis of the
data, both grain yield and 1000 kernel weight were
adjusted to 12.5% moisture content.
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Statistical Analysis

All data were subjected to simple analysis of variance
to see the existence of genetic whether there are
differences between the tested genotypes before running
combining ability analysis. Analysis of variance for general
combining ability (GCA) and specific combining ability
(SCA) was done following Method Il, Model | as
suggested by Griffing (1956).

Heterosis expressed as increase or decrease of F4
hybrid value over mid-parent (relative heterosis), better
parent (heterobeltiosis) and over the best commercial
check (standard heterosis) were calculated for each
character using the following formulas suggested by
Hayes et al. (1955).

(%)MOO:Heterosis over mid parent (relative heterosis)

(Fl -BP

- )x1OO =Heterosis over better parent (heterobeltiosis)

(%)X'IOO =Heterosis over check (standard heterosis)

Where: F1 = mean performance of F1, MP = mean mid-
parental value = (P1 + P2)/2, P1 = mean performance of
parent one, P2 = mean performance of parent two, BP =
mean performance of better parent, CC = mean
performance of the best commercial check.

RESULTS AND DISCUSION

Analysis of Variance

The analysis of variance showed highly significant
differences between the genotypes for grain yield, days to
maturity and yield component traits indicating there is
sufficient genetic variation among the tested genotypes.
Several maize researchers also found statistically
significant differences between the genotypes for grain
yield and yield related traits in their study on heterosis and
combining ability of maize (Dagne et al, 2007;
Amiruzzaman et al., 2010; Amanullah et al., 2011 and
Shushay et al., 2014). Days to maturity and grain yield
showed statistically highly significant difference between
the genotypes in their response to seasonal variation/year
of testing. Significant genotype x year of testing
interaction was detected for 1000 kernel weight and grain
yield indicating the need for testing varieties/genotypes
over locations and seasons in order to see their
performance under the different environments (Table 2).
Similar result was also noticed by Dagne et al., 2007).

Table 2: Mean squares due to grain yield and yield components of maize (Zea mays L.) in eastern Ethiopia

Source of Variation d.f. DM EL (cm) ED(cm) KRE KR TKWT (9) GY (t/ha)
Replication 2 320.73 6.25 0.205 3.17 248.14 938.91 0.87
Genotype (G) 35 3536.46™  6.68** 0.23**  3.10* 59.89**  29012.82** 15.39**
Year (Y) 1 19.40** 0.18 0.02 0.02 10.23 573.63 87.70**
GxY 35 9.36 2.36 0.07 1.58 18.10 1779.20* 3.25*
Error 142 11.26 1.86 0.14 2.06 23.56 1109.12 1.23

* Kk
3

= significant at 0.05 and 0.01 level of significant, respectively and d.f. = degrees of freedom, DM = Days to maturity; EL = Ear

length; ED = Ear diameter; KRE = Kernel rows per ear; KR = Kernels per row; TKWT = Thousand kernel weight; GY = Grain yield

Mean Performance of Genotypes F;
Parents

There were significant differences between the
genotypes for grain yield (table 3). The yield of the
crosses ranged from 7.15-10.15 kg/ha. Top yielding

Hybrids and

crosses were L1 x L4 (10.15 t/ha), L1 x L5 (10.05 t/ha), L7
x L8 (10.04 t/ha), L3 x L8 (9.60 t/h), L3 x L5 (9.55 t/ha), L1
x L7 (9.48 t/ha), L3 x L6 (9.16 t/ha, L3 x L7 (9.01 t/ha)
produced over 9 t/ha of grain per hectare, whereas the
yield of lines ranged from 4.53-6.12 t/ha (Table 3).
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Table 3: Mean performance of maize crosses and lines for grain yield and yield components of maize (Zea mays L.) in

Eastern Ethiopia

No. Crosses Ear _ Ear Kernel Kernels Thous?nd Grain yield
Length (cm) Diameter (cm) Rows per ear perrow Kernel weight (g) (t/ha)
1 L1xL2 16.55 414 14.00 33.00 373.00 8.33
2 L1xL3 17.33 3.98 12.00 36.00 366.67 3.83
3 L1xL4 16.67 417 12.00 32.00 390.00 10.15
4 L1xL5 17.20 4.26 12.00 34.00 396.00 10.07
5 L1xL6 16.67 3.85 12.00 34.00 371.33 7.88
6 L1xL7 16.71 4.23 12.00 38.00 361.00 9.48
7 L1xL8 16.19 3.99 12.00 31.00 383.00 8.67
8 L2xL3 16.67 4.55 12.00 37.00 394.00 8.91
9 L2xL4 17.31 4.45 12.00 32.00 3.61.17 8.28
10 L2xL5 17.21 4.62 12.00 38.00 395.67 8.94
11 L2xL6 17.41 3.38 12.00 37.00 386.00 8.40
12 L2xL7 17.28 3.86 12.00 38.00 407.67 8.31
13 L2xL38 16.61 4.38 14.00 37.00 369.17 7.88
14 L3xL4 16.92 3.98 12.00 30.00 390.00 8.73
15 L3xL5 18.04 424 12.00 40.00 407.67 9.55
16 L3xL6 16.92 434 12.00 38.00 335.83 9.16
17 L3xL7 16.54 4.42 12.00 40.00 389.83 9.01
18 L3xL8 17.42 4.08 12.00 41.00 408.33 9.60
19 L4xL5 16.62 434 12.00 39.00 375.67 8.35
20 L4xL6 17.54 413 12.00 34.00 397.50 8.31
21 L4xL7 17.17 3.90 10.00 37.00 378.50 7.15
22 L4xL8 17.38 4.49 12.00 31.00 391.33 7.33
23 L5xL6 17.54 4.28 12.00 37.00 367.50 8.52
24 L5xL7 16.58 4.28 10.00 34.00 387.83 8.10
25 L5xL 8 17.21 4.21 14.00 36.00 371.33 8.85
26 L6xL7 18.08 4.26 12.00 37.00 387.67 8.89
27 L 6xL8 17.50 4.21 10.00 38.00 390.83 7.71
28 L7xL8 17.08 4.23 12.00 33.00 338.33 10.04
29 L1 (Line1) 14.52 3.87 12.00 31.00 139.00 4.84
30 L2(Line2) 14.21 4.29 14.00 36.00 254.67 5.22
31 L 3(Line3) 14.95 4.28 12.00 34.00 245.83 6.12
32 L4 (Line4) 14.83 4.24 12.00 39.00 208.67 4.53
33 L5(Line5) 15.33 4.32 12.00 36.00 287.50 5.45
34 L6 (Line6) 14.08 4.40 12.00 35.00 225.17 5.36
35 L7(Line7) 16.04 4.09 12.00 38.00 180.50 5.48
36 L 8(Line8) 14.51 4.44 10.00 27.00 332.50 5.33
LSDpo.01 2.056 0.387 1.638 7.317 50.20 1.670
CV% 8.220 8.960 12,210 13.680 9.55 13.960

Statistically significant differences (LSD at Pg o1 level of
significance) have been observed for all yield related traits
(Table 3). Days to maturity ranged from 157-173. Almost
all the hybrids were relatively earlier that the parents. L8
was the latest to reach maturity, where as the hybrid L2 x
L3 was the fastest to mature. Ear length ranged from
14.08-18.08cm. Inbred lines exhibited shorter ear length
compared to the hybrids. Ear diameter ranged from 3.38-
4.49 cm; average kernel rows per ear ranged from 10 —
12; kernels per row from 27—41 and 1000 kernel weight
from 138-408 grams obtained by L1 and L3 x L5,
respectively. The top yielding hybrids also showed
medium to high values for yield components.

Heterosis for Yield and Yield Related Traits

Percent (%)mid-parent (MPH), better parent (BPH)
and standard heterosis (STH) were computed for grain
yield and related traits (table 4). STH was considered only
for grail yield. The top ten high yielding crosses significant
and high MPH, BPA and standard heterosis compared to
the remaining crosses. MPH for grain yield ranged from

42.9 to 116.6%, for BPH from 33.4 to 113.3% and for
standard STH from -8.9 to 29.9% (Table 4). Amiruzzaman
et al. (2010) in their study on combining ability and
heterosis for yield and yield components reported similar
result. Rodrigo et al. (2012) also reported statistical
significant heterosis for yield and different agronomic traits
in their study on genetic divergence among maize hybrids
and correlations with heterosis and combining ability.

Both mid-parent and better parent heterosis for days to
maturity are negative for all the crosses. For this trait, mid-
parent heterosis ranged from -2 to -13% and better parent
heterosis -5 to -23%. This showed that hybrids tend to be
earlier in maturity compared to their parents. In this study,
ear diameter, number of rows per ear and number of
kernels per row showed low/negligible level of heterosis,
whereas ear length and 1000 kernel weight produced
relatively high and positive heterosis. The range of mid-
parent and better parent heterosis for ear length was 5.7
to 20.1% and -13 to 18.3%, respectively, whereas mid-
parent and better parent heterosis for 1000 kernel weight
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was -5.8 to 126.6% and 1.8 to 100.6%, respectively (table
4). Praveen Kumar et al. (2014) in their study on heterosis
for grain yield and its component traits in maize (Zea
mays L.) also reported positive and significant heterosis
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for yield component traits. Similarly findings were reported
by Dagne et al. (2009), Amnnullah et al. (2011) and Ali et
al. (2014) in their study on maize.

Table 4: Heterosis (%) for yield related traits and grain yield of maize (Zea mays L.) in eastern Ethiopia

Cross 3:{:;& LeEnagrth Ear diameter Rows/ear K?{gals, 1000 kwt Grain yield
MPH BPH MPH BPH MPH BPH MPH BPH MPH BPH MPH BPH |MPH BPH STH
L1xL2 -19.0 -10 124 8.8 15 37 69 -23 -27 54 848 409 |67.1 642 6.1
L1xL3 -13.8 -6 148 138 -23 -74 30 -123 124 74 906 49.2 |61.1 495 125
L1xL4 -111 -3 108 94 28 -17 61 -123 -76 -179 516 86.9 [116.6 113.3 29.3
L1xL5 -129 -5 125 122 40 -15 00 -123 15 -33 857 37.7 |957 89.8 283
L1xL6 -147 -8 109 95 69 -133 86 28 33 -33 1039 649 |545 494 04
L1xL7 175 -9 6.8 43 6.1 3.3 1.5 -123 104 0.0 126.6 100.6 |83.7 77.5 20.8
L1xL8 -190 -8 99 64 -22 -11.0 46 -148 69 141 629 155 |73.9 69.2 104
L2xL3 -23.9 -13 143 118 6.2 6.1 -94 -150 3.0 14 40 489 |584 49.6 135
L2xL4 -144 -6 19.2 16.3 4.3 38 -40 -10.0 -122 -187 21 36.5 |71.4 652 55
L2xL5 -94 -4 165 127 7.3 70 -40 -10.0 98 37 29 376 |69.0 66.0 13.9
L2xL6 -19.8 -11 201 170 08 -05 42 -75 217 28 45 458 |60.2 580 7.0
L2xL7 -209 -10 142 82 -80 -10.3 -6.6 -125 22 -6.6 36.7 540 |56.6 533 59
l2xL8 68 -3 157 116 03 -14 114 -25 23 09 -31 11.0 |50.7 488 04
L3xL4 25 0 136 132 66 -70 -81 -29 -202 -23.0 8.1 58.6 |63.9 49.0 11.2
L3xL5 -127 -7 192 179 -14 -19 -54 -54 115 106 4.1 418 |651 59.3 217
L3xL6 -146 -7 137 132 00 -14 57 00 189 85 -109 36.6 |59.6 53.0 16.7
L3xL7 -190 -8 67 32 55 33 54 -28 96 48 276 58.6 |553 49.8 14.8
L3xL8 85 -5 183 168 64 -83 72 28 87 202 51 228 |67.7 60.8 223
L4xL5 -50 -2 103 8.6 1.4 05 -10.8 -10.8 6.7 -09 25 30.7 |67.3 581 64
L4xL6 -153 -6 184 183 44 63 57 00 52 -121 13.0 383 |68.0 59.7 5.9
L4xL7 214 -8 112 73 65 -82 -13.5 -111 -09 -6.8 349 317 |429 334 -89
L4xL8 -16.0 -8 185 174 3.5 12 -43 -83 -20.0 -226 7.7 17.7 |48.7 40.6 -6.6
L5xL6 -13.7 -6 164 147 -18 -28 -57 -10.8 -11.8 -249 -39 278 |57.8 57.0 85
L5xL7 181 -7 57 34 14 -12 -16.2 -16.2 -3.0 -11.0 246 349 |482 479 3.2
L5xL8 -19.5 -11 153 126 -39 -53 102 28 06 00 -58 926.6 |64.2 63.1 127
L6xL7 -13.1 -6 17.3 132 0.2 -33 00 -54 195 -18 911 722 |640 629 132
L6xL8 -111 -5 194 -135 48 43 -15 -135 16.0 6.1 402 175 |442 253 -1.8
L7xL8 -138 -5 118 -28 -09 49 15 -28 -85 -123 242 18 |858 84.4 279

L1 =_Line 1,L2 =Line 2, L3 =Line 3, L4 =Line 4, L5 = Line 5, L6 = Line 6, L7 = Line 7, L8 = line 8,
MPH = mid-parent heterosis, BPH = Better parent heterosis, STH = standard heterosis

Variances Due to GCA and SCA Estimates

The analysis of combining ability variance components
was estimated to determine precisely the importance of
additive and dominance components in the inheritance of
the traits under study. Mean squares due to GCA and
SCA for different traits of maize (Zea mays L.) in 8 x 8
diallel crosses are presented in table 5. The mean
squares due to GCA for days to maturity, ear diameter,
member of kernels per row, 1000 kernel weight and grain
yield were significant, indicating the importance of additive
genetic variance in controlling these traits. Similar results
were reported by other authors in their study on heterosis
and combining ability for yield and yield related traits in
maize (Dagne et al., 2007; Alam et al., 2008; Aliu et al.,
2008; Amiruzaaman et al., 2010; Melkamu, 2013). The
mean squares due to SCA were also significant for days
to maturity, ear length, member of kernels per row and
1000 kernel weight indicating the importance of non-
additive genetic variance in controlling these traits. GCA:
SCA for days to maturity showed that both additive and
non-additive gene actions played a role in conditioning
days to maturity, number of kernels per row and 1000
kernel weight.

Estimates of GCA of Lines for Yield and Yield Related
Traits

Inbred lines L1, L3, L5 and L7 had good general
combining ability for grain yield and these lines may be
successfully used in hybrid formation or as component for
synthetic cultivar formation. For days to maturity, most of
the lines (L2, L3, L4, L5 and L8) showed negative general
combining ability effects for the trait indicating that they
may be good sources of genes for earliness. Lines 2, 3
and L5 showed good general combining ability for most of
the traits studied (table 6).

Estimates of SCA of Crosses for Yield and Yield
Related Traits

Estimates of specific combining effects are depicted in
table 7. Most of the crosses exhibited negative values of
specific combining ability effects for days to maturity
indicating that these specific crosses have good genes for
earliness. Several of the crosses showed good specific
combining effects for yield and yield component traits.
Twelve selected hybrids from the tested hybrid
combinations had positive specific combining ability for
most of yield related traits and over 10% standard
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heterosis for grain yield (table 8). Some of these identified maize crop after testing and verifying their performance at
hybrids may be released for commercial production of the 2-3 locations for about two more years.

Table 5: Mean squares for general combing ability (GCA) and specific combing ability (SCA) for yield and yield related
traits in maize

Mean squares

Traits

GCA (9) SCA (45) Error (198) GCA: SCA
DA 7.18** 10227.84** 2.54 0.001
EL (cm) 2.44 7.74** 1.98 0.315
ED (cm) 0.43* 0.18 0.13 2.389
KRE 5.29 2.55 1.98 2.075
KR 105.64* 48.45* 22.73 0.022
TKWT (g) 10679.52** 33596.14** 0.013 0.318
GY/ha (kg) 4.45** 18.13 1.63 0.245
Table 6: Estimates of GCA effects of lines for grain yield and yield components in maize at Haramaya, Eastern Ethiopia
Line Traits
DM EL (cm) ED (cm) KR KRE TKWT GY(t/ha)
Line 1 0.871* -0.350** -0.169** -0.008 -1.946** -21.692** 0.165
Line 2 -0.379 -0.186** 0.092** 0.625** 0.371 5.908 -0.195
Line 3 -0.363 0.041* 0.011 -0.008 1.038** 4.708 0.459
Line 4 -0.996* -0.005 -0.011 -0.308** -0.646* -3.542 -0.408
Line 5 -0.779* 0.175** 0.082** -0.075** 1.054** 13.975 0.185
Line 6 0.771 0.194** 0.021* 0.192** 0.738* -4.992 -0.184
Line 7 1.038** 0.221** -0.068** -0.242** 1.288** -12.508** 0.048
Line 8 -0.163 -0.091 0.042* -0.175** -1.896** 18.142 -0.070
SE(gi) 0.784 0.0289 0.0019 0.0289 0.3315 18.0809 0.0238
SE (gi-gj) 1.792 0.0660 0.0043 0.0662 0.7576 41.3277 0.0544

*, ** significant at 0.05 and 0.01 level of significant, respectively; DA = days to maturity; EL = ear length;
ED = ear diameter; KRE = Kernel rows per ear; KR = Kernels per ear; TKWT = thousand kernel weight; GY = grain yield

Table 7: Estimates of SCA effects for days to maturity, yield components nd agrain yield of maize in 8 x 8 diallel crosses

No Cross DM EL(cm) ED(cm) KR KRE TSW GY (tons)
1 L1xL2 -3.043 0.50 -0.01 0.63 -1.25 40.24 0.42
2 L1xL3 -1.393 1.05 -0.09 -0.07 1.75 35.10 0.27
3 L1xL4 -1.259 0.43 0.12 0.23 -0.74 66.69 2.45
4 L1xL5 -1.143 0.78 0.12 0.00 -0.60 55.17 1.18
5 L1xL6 -1.526 0.23 -0.23 0.73 -0.12 4947 -0.04
6 L1xL7 -1.1793 0.25 0.24 0.17 3.16  46.65 1.33
7 L1xL8 -3.593 0.04 -0.11 -0.23 -0.65 39.00 0.63
8 L2xL3 -6.976 0.22 0.22 -1.03 -0.07 34.84 0.71
9 L2xL4 -3.009 0.91 0.14 -0.07 -3.39 10.25 0.95
10 L2xL5 1.607 0.63 0.22 -0.30 0.75 27.24 1.01
11 L2xL6 -4.609 0.82 0.04 -0.23 0.70 36.54 0.84
12 L2xL7 -4.043 0.66 -0.39 -047 0.35 65.72 0.52
13 L2xL8 2.657 0.30 0.01 0.80 2.70 -3.43 0.21
14 L3xL4 3.307 0.29 -0.25 -0.10 -572 40.29 0.74
15 L3xL5 -2.076 1.23 -0.08 0.00 241 40.44 0.97
16 L3xL6 -2.126 0.09 0.08 0.40 1.06 -12.43 0.95
17 L3xL7 -3.393 -0.31 0.25 0.17  2.01 49.09 0.56
18 L3xL8 0.307 0.88 -0.21 0.77 6.03 36.94 1.27
19 L4xL5 1.057 -0.14 0.04 -0.37 293 16.69 0.64
20 L4xL6 -3.326 0.76 -0.11 0.70 -1.25 5749 0.97
21 L4xL7 -5.093 0.36 -0.25 -0.53 0.36  46.00 -0.43
22 L4xL8 -5.226 0.89 0.23 -0.27  -212 2819 -0.13
23 L5xL6 -1.876 0.58 -0.05 -0.87 -0.12 9.97 0.58
24 L5xL7 -3.309 -0.40 0.04 -1.10 -4.00 37.82 -0.08
25 L5xL 8 -5609 0.53 -0.14 117 1.51 -9.33 0.80
26 L6xL7 0.041 1.08 0.08 -0.03 -0.187 56.62 1.09
27 L6xL8 -0.159 0.81 -0.08 -0.10 3.16  29.14 0.03
28 L 7xL8 0.074 0.36 0.03 0.33 -155 -15.85 2.13

L1 =Line 1, L2 = Line 2, L3 = Line 3, L4 =Line 4, L5 = Line 5, L6 = Line 6, L7 = Line 7, L8 = line 8; DA = days to maturity; EL = ear
length; ED = ear diameter; KRE = Kernel rows per ear; KR = Kernels per ear; TKWT = thousand kernel weight; GY = grain yield
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Table 8: Selected F1 hybrids based Specific Combining Ability Effects for Yield, Yield component Traits and Standard

Heterosis for Yield

Specific combining ability effects for yield related traits

No. Crosses Earlength ~ Ear Kernel rows Kernels Thousand kernel Grain yield
(cm) diameter (cm) per ear per row weight (g) (tha) STH
1 L1xL4 0.78 0.12 0.00 -0.60 55.17 10.15 29.30
2 L1xL5 0.25 0.24 0.17 3.16 46.65 10.07 28.30
3 L7 x L8 0.36 0.03 0.33 -1.55 -15.85 10.04 27.90
4 L3xL8 0.88 -0.21 0.77 6.03 36.94 9.60 22.30
5 L3xL5 0.88 -0.21 0.77 6.03 36.94 955 21.70
6 L1xL7 0.25 0.24 0.17 3.16 46.65 9.48 20.80
7 L3xL6 0.09 0.08 0.40 1.06 -12.43 9.16 16.70
8 L3xL7 -0.31 0.25 0.17 2.01 49.09 9.01 14.08
9 L2xL5 0.63 0.22 -0.30 0.75 27.24 8.94 13.90
10 L2xL3 0.22 0.22 -1.03 -0.07 34.84 8.91 13.50
11 L6xL7 1.08 0.08 -0.03 -0.187 56.62 8.89 13.20
12 L5x L8 0.53 -0.14 1.17 1.51 -9.33 8.85 12.70

STH = Standard heterosis
CONCLUSIONS linextester analysis method. Academia Journal of

Investigations on combining ability and heterosis have
prime importance in maize hybrid development since it
provides information for the selection of parents that can
be used commercially and also provides information on
the nature and magnitude gene actions. In this study, it
was found that there is highly significant variation between
the genotypes for all the traits considered. Grain yield per
hectare and days to maturity were also affected by year of
testing showing the need for breeding for specifically
adapted hybrids. Hybrid combinations L1 x L4 (29.3%), L1
x L5 (28.3%), L3 x L5 (21.7%) and L1 x L7 (20.8%)
showed high standard heterosis indicating this hybrids
could be used for commercial purpose. The mean
squares due to GCA for grain yield, days to maturity, ear
diameter, member of kernels per row, 1000 kernel weight
and grain yield were significant, indicating and inbred lines
L1, L3 and L4 are found to be good general combiners for
grain yield and these lines can be used as parental
components of hybrid formation an; synthetic cultivar and
also for further use in the breeding program.
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