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ABSTRACT

This study was conducted to estimate general and specific combining ability effects of eleven parental lines and their
crosses with two single crosses for grain yield (GY) and some of the yield components traits (YCTs) and to study the
relationship between grain yield combining ability and the yield components traits (YCTs) combining ability by line x
tester analysis. Therefore, eleven new yellow maize inbred lines were topcrossed with two yellow crosses as testers at
Ismailia Agri. Res. Stn. during 2011 growing season. In 2012 season, the 22 crosses were evaluated in a replicate trail at
two locations; Ismailia and Mallawy Agric. Res. Stns. Data were recorded on number of days to 50% silking (SD), plant
height (PHT, cm), ear height (EHT, cm), number of ears 100 plants” (E100P), grain yield ard fed” (GY), grain yield
plant™ (YP g), ear length (EL, cm), ear diameter (ED, cm), number of rows ear”' (RE) and number of kernels row™ (KR).
Significant differences were observed between the two locations for all of the studied traits, indicating that environmental
conditions were different to both locations. Mean squares due to crosses and their partitioning into lines, testers and line x
tester were significant for all of the studied traits except SD for lines; EHT and EL for testers and E100P for lines x tester
interaction. Inbred line 5087 had negative and significant GCA effects for SD, PHT, and EHT toward earliness, shorter
plants and lower ear placement. While, inbred lines; L5303, L5415, L5522 and L5844 had positive and significant GCA
effects for grain yield (ard fed™) and grain yield plant” (g). Results showed that GCA effects of grain yield (GY) were
related to GCA effects of the yield component traits (YCTs) in an inbred line. Significant positive GCA effects for grain
yield (GY) were highly correlated with that had significant positive GCA effects, indicating that line with high GCA
effects for grain yield (GY), generally had high GCA effects for the yield component traits (YCTs) with high GCA
effects. Thus, selecting inbred lines with positive GCA effects in either all or most of the yield component traits (YCTs)
will have greater chance to produce crosses with higher grain yield. The non-additive gene action played an important role
in the inheritance of SD, PHT, EHT, EL, ED, RE and KR. While, the additive type of gene action played an important role
in the inheritance of E100P, GY and YP. Non-additive gene action was affected more by environmental conditions than
additive type of gene action. Three top crosses; L5522 x SC168 (36.81), L5844 x SC168 (36.92) and L5415 x SC168
(38.09 ard fed") were significantly superior compared with the higher check hybrid TWC353 (33.51 ard fed' + 3.22) for
grain yield. Meanwhile, the same three top crosses were significantly superior for grain yield plants™ (g) compared with
higher check hybrid TWC353 (193.25 g + 17.69). In addition, two top crosses; L5303 x SC168 (33.74) and L5323 x
SC168 (33.91 ard fed-1) were not significantly different from the high yielding check hybrid. These top crosses have to be
evaluated in the advanced stage for release as new commercial hybrids in maize research program.
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INTRODUCTION quantitative genetic methods line x tester analysis is

) ) ’ . a suitable and efficient method with eligible speed

Maize (Zea mays L.) is the world's most widely  (Ginoh and Chaudhary, 1985). The line x tester
grown cereal and is the primary staple food in many analysis method has been widely used by plant

developing countries (Morries et al. 1999). The breeders. This method was suggested by
concept of general and specific combining ability Kempthorne (1957) and is used to breed both self
was 1n‘Fr0duced by Spr'ague a?‘,i Tatum (1942,)' and cross pollinated plants, as well as estimating
Esqmatlon of combmmg ablhty. and genetic favorable parents, crosses and their general and
variance components are important in the breeding specific combining ability effects. The heterozygous
programs for hybr1d1zat10p (Fehr, 1993). In any crosses as tester have been widely used by several
breeding program, the choice of the correct parents breeders (El-Ghawas 1963, Horner er al. 1976,
is the secret of the success. One of the most Mosa, 2010 and Mousa and Aly, 2012). Numerous
important - criteria - in br.eedlng programs for investigators found that the non-additive genetic
identifying hybrids with high yield is knowledge  opfects played an effective role in the inheritance of
regarding parent's genetic structure and information grain yield (Kara 2001, Ashish and Singh 2002,

regarding their combining ability (Ceyhan 2003).  \jotawei 2006 and Aly and Hassan 2011); number
Genetic information was obtained by different
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of days to 50% silking emergency (Dubey et al.
2001, El-Shenawy 2005 and Pavan et al. 2011);
plant height (San et al. 2001, Mosa 2010 and Aly et
al. 2011); and ear height, ear diameter and number
of rows ear”' (Aly et al. 2011). On the other hand,
ear length (EL), ear diameter (ED), no. of rows ear™
(RE) and no. of kernels row” (KR) are the most
important yield components traits (YCTs) of grain
yield (GY) in maize. These YCTs were significantly
correlated with maize grain yield (Austin and Lee,
1988). Maize grain yield combining ability has been
studied intensively and the results have been widely
used in maize breeding programs (Kauffman et al.
1982, Fan et al. 2002 and Barata and Carena 20006).
In Contrast, limited research, however, has been
reported on maize YCTs combining ability and the
relationship between combining ability of GY and
combining ability of YCTs (Fan et al. 2008 and
Mousa and Aly 2011).

The main objectives of the present study were
to estimate general combining ability of lines and
testers and specific combining abilities of crosses
for grain yield and yield components traits, to
identify the superior crosses to improve the yielding
ability in maize breeding program and the
relationship between GY and YCTs combining
abilities.

MATERIALS AND METHODS

Experimental design

The materials for this study consisted of eleven
new yellow maize inbred lines (Zea mays L.) in the
Ss generation derived from exotic sources at
Ismailia Agric. Res. Stn. (Tablel). In the 2011
growing season, the eleven inbred lines were top
crossed to two yellow single crosses; SC166 and
SC168 as testers. In 2012 growing season, the
twenty two top crosses along with two yellow three
way crosses; TWC 352 and TWC 353 were
evaluated in a yield trail at two locations; Ismailia
and Mallawy. A randomized complete block design
with four replications was used. Plot size was one
row, 6 m long and 0.8 m apart. Seeds were planted
in hills evenly spaced at 0.25 m with two kernels
hill"". Seedlings were thinned to one plant hill"" after
21 days from planting. All cultural practices for
maize production were applied as recommended.
Data were recorded for number of days to 50%
silking (SD), plant height (PHT, cm), ear height
(EHT, cm), number of ears.100 plants” (E100P),
grain yield (GY) in ardab feddan™ (ard fed™"). Grain
yield was adjusted to 15.5% grain moisture, one
ardab = 140 Kg and one feddan = 4200 m?), yield
plant-1(YP, g), ear length (EL, cm), ear diameter
(ED, cm), number of rows ear’ (RE) and number of
kernels row™ (KR).

Analysis of variance was carried out for each
location. Due to homogeneity of errors combined
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analysis of variance was done over locations
according to Steel and Torrie (1980). Genotypes
effects were assumed to be fixed, while location
effects were considered random. The procedure of
line x tester analysis according to Kempthorne
(1957) was used for estimating general and specific
combining ability effects and variances as described
by Singh and Chaudhary (1985).

General combining ability ratio (GR).

The relationship between GCA for GY and
GCA for yield components traits (YCTs) were
estimated according to Fan et al (2008). To obtain
GCA ratio (GR) for individual traits, first step, the
mean absolute values of general combining ability
effects (MA GCA) was calculated. Second step, the
GCA/MA GCA ratio (the sign either positive or
negative must be considered) was calculated for
traits; Grain yield (GY), number of ear 100 plant”
(E100P), yield plant’ (YP), ear length (EL), ear
diameter (ED), number of rows ear’ (RE) and
number of kernels row” (KR) of each lines and
called then GY r, E100P r, YP r, EL r, ED r,
RE rand KR r, respectively. The GR ratio removes
the variation caused by different units of different
traits and the graph of GRs shows relative
importance of each YCTs GCA effects to GY GCA
effects of each line
Table 1: Names and sources of inbred lines used

in this study

Inbred lines
L;- 5303
L,- 5323
L;- 5415
L4- 5522
- Ls-5844
s L6' 5087
L;- 5090
Lg- 5102
3 Lo- 5134
Lio- 5199
L Li-5222

Testers
T;- SC 166
T,- SC 168

Source

Exotic Spanish source

(Hungarian x Spanish)

Gz-656 x Gz-639
Gz-658 x Gz-639

Gz = Giza, SC = Single cross

RESULTS AND DISCUSSION

Analysis of variances

Analyses of variances for ten traits combined
over two locations in 2012 season presented in
Table (2). Results show that significant differences
were detected between the two locations for all of
the studied traits, indicating that the two locations
differed in the environmental conditions. These
findings agreed with those reported by Aly and
Amer (2008), Aly et al. (2011) and Mousa and Aly
(2012).
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Table 2: Analysis of variances for ten traits of maize over two locations in 2012 season.

GY
Sources df Sb PHT EHT E100P (ard vP EL ED RE KR
(day) (cm) (cm) fed ™) ® (cm) (cm)
Locations(Loc.) 1 1775.46%*  1056.57*  713.84** 147.65*% 208.56* 5894.34* 319.95*  51.06**  3.84*  873.09**
Reps/Loc. 6 19.73 169.83 44.78 21.73 20.46 790.49 25.14 0.54 0.62 37.84
Crosses (C) 21 59.78%* 538.35%*  132.09**  72.12%* 154.69**  3839.13%* 12.73*%*  0.81*%*  2.13*%  2561**
Lines (L) 10 18.47 255.69* 78.30* 113.58%* 183.02* 3178.98* 14.18% 1.13%* 2.40* 34.03%*
Testers (T) 1 52.55% 1603.84* 946.11 176.2*%*  641.03**  19173.48%** 0.15 0.16* 2.36* 29.32%*
Lines x Testers 10 101.81* 714.48* 104.48** 20.26 77.81% 2965.83* 12.53%%  (.54** 1.83* 16.82%*
C x Loc. 21 9.09** 124.82* 28.64 14.93 33.14%* 1221.98** 2.60* 0.06 0.59 3.12
Lines x Loc. 10 8.32%* 65.28 18.55 18.08 43.25%* 1057.99** 3.21%* 0.06 0.58 5.49
Testers x Loc. 1 5.46 8.09 355.11%* 2.73 7.88 782.09 2.03 0.03 0.33 2.27
L x Tx Loc. 10 10.22%* 196.03** 6.10 13.02 25.56* 1029.99** 2.06 0.06 0.62 0.79
Pooled error 126 1.63 77.96 38.24 12.9 10.78 325.94 1.73 0.07 0.71 5.15
*, ** significant at 0.05 and 0.01 levels of probability, respectively

SD = no. of days to 50% silking PHT= plant height EHT= ear height E100P = no. of ears 100 plants™ GY= grain yield

YP = yield plant™ EL= ear length
Significant and highly significant differences were
detected among crosses, lines, testers and line x
tester for all of the studied traits combined both over
locations, except for SD for lines, EHT and EL for
testers and E100P for line x tester. Similar results
were obtained by Castellanos et al. (1998), Shiri et
al. (2010), Kustanto et al. (2012) and Mousa and
Aly (2012). Furthermore, mean squares due to
crosses X location interaction were significant or
highly significant for SD, PHT, GY, YP and EL
traits, indicating that these crosses differed in their
order from location to another for these traits. Line x
location interaction was significant for SD, GY, YP
and EL, indicating that differences between inbred
lines were different in the two locations. Also, L x T
X Loc. interaction mean squares was significant for
SD, PHT, GY and YP. These results are in
agreement with those obtained by Ibrahim and
Mousa (2011), who reported significant interaction
of (L x Loc) for GY, (T x Loc) for EHT and (L x T
x Loc) for PHT and GY; Mousa and Aly (2012),
who reported significant interaction of (L x Loc) for
SD and GY, (T x Loc) for EHT and (L x T x Loc)
for PHT trait.

Mean performances.

Mean performances of the twenty four
genotypes (twenty two topcrosses + two check
hybrids) for all of the studied traits combined over
locations in 2012 season are shown in Table (3).
Results showed that the topcrosses ranged from
55.75 day for topcross L5087 x SC168 to 60.63 day
for topcross L5090 x SC168 for SD trait. Generally,
eighteen out of twenty two top crosses were
significantly earlier than the earliest check hybrid
TWC 353 (60.13 day). As for PHT trait, topcrosses
ranged from 219.38 cm for topcross L5102 x SC168
to 242.75 cm for topcross L5134 x SC166. One
topcross (L5102 x SC168) was significantly shorter
than the shortest check hybrid TWC 353. As for

ED= ear diameter

RE = no. of rows ear’! KR= no. of kernels rwos™
EHT trait, the 18 out 22 topcrosses had significantly
lower ear placement compared with the best check
hybrid TWC 353 (129.88 cm) and the topcrosses
ranged from 113.38 cm for cross L5844 x SC166 to
125.75 cm for cross L5415 x SC168. Generally, the
topcross L5844 x SC 166 (113.38 cm) had the
lowest ear placement compared with lower check
hybrid TWC 352 (121.13 cm). For E100P trait, all
topcrosses did not differ significantly from the
check hybrid TWC 353 (104.19%). While, three
topcrosses; L5303 x SC168 (103.68%), L5415 x
SC168 (106.25%) and L5844 x SC166 (105.69%)
were significantly superior to the check hybrid
TWC 352 (100.04 %). For GY (ard fed") and YP
(g), topcrosses ranged from (24.78 and 144.35) for
topcross L54087 x SC 168 to (38.09 ard fed' and
221.00 g) for topcross L5415 x SC 168,
respectively. Three topcrosses; L5522 x SC168
(36.81 and 212.59), L5844 x SC168 (36.92 and
217.41) and L5415 x SC168 (38.09 ard fed' and
221.00 g) were significantly superior to the high
check hybrid TWC 353 (33.51 ard fed” and 193.25
g) in terms of GY and YP, respectively. But, the two
crosses; L5303 x SC168 (33.74 and 196.71) and
L5323 x SC168 (33.91 and 197.35) were not
significantly different from the same check hybrid.
For EL trait, the topcrosses mean values ranged
from 18.01 cm for L5087 x SC168 to 20.00 cm for
L5323 x SC168. Furthermore, fourteen topcrosses
were significantly different compared to the longer
ear check hybrid. For ED cm and RE traits, 12 and
one topcrosses out 22 topcrosses were not
significantly different from the check hybrid,
respectively. For KR trait, the topcrosses ranged
from 36.53 for topcross L5087 x SC166 to 41.45 for
topcross L5222 x SC168, while ten topcrosses
possessed higher number of kernels row™ than the
check hybrid TWC 353.
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Table 3: Mean performances of twenty four genotypes (22 Top crosses and 2 Check hybrids) for all of
the studied traits over two locations in 2012 season.

SD PHT EHT GY YP EL ED
Crosses E100P RE KR
(day) (cm) (cm) (ard fed") (6] (cm) (cm)

LixT; L 5303xSC 166 57.88 233.13 121.88 101.64 32.04 187.99  19.53 4.76 14.50 39.63
LixT, L 5303xSC 168 57.38 235.13 119.38 103.68 33.74 196.71 18.73 4.74 14.25 40.55
LxT, L 5323xSC 166 57.50 230.88 119.00 101.20 27.69 171.30 19.26 4.60 14.00 38.18
LxT, L 5323xSC 168 58.25 236.00 119.38 102.94 33.21 197.35  20.00 4.64 14.08 40.31
LixT, L 5415xSC 166 58.00 241.00 120.63 100.70 27.36 164.42  19.50 4.58 13.75 39.45
LixT, L 5415xSC 168 58.63 238.50 125.75 106.24 38.09 221.00  19.28 4.76 14.45 40.18
LxT, L 5522xSC 166 58.75 238.25 122.25 99.55 29.33 170.81 18.60 4.39 13.35 37.80
LixT, L 5522xSC 168 57.63 233.00 122.63 102.04 36.81 212,59  19.38 4.60 13.95 40.05
LT, L 5844xSC 166 57.75 223.75 113.38 100.00 27.28 169.95 18.29 4.54 14.60 38.25
LxT, L 5844xSC 168 57.88 234.13 124.00 105.69 36.92 217.41 19.44 4.75 14.45 39.48
LxT, L 5087xSC166 58.38 224.13 116.25 101.73 28.91 173.70 18.05 4.46 14.00 36.53
LxT, L 5087xSC168 55.75 231.50 118.00 100.56 24.78 144.35 18.01 4.50 13.50 37.19
LxT; L 5090xSC166 57.38 234.38 121.00 100.00 26.61 162.80  19.88 4.61 14.20 40.39
LxT, L 5090xSC168 60.63 225.75 118.25 102.78 29.70 174.54  18.39 4.56 14.18 37.78
LT, L 5102xSC166 58.63 236.63 116.50 100.00 24.97 147.61 18.18 4.41 13.40 38.26
LexT, L 5102xSC168 59.75 219.38 122.63 101.10 30.17 177.82  18.63 4.58 13.90 37.93
LxT; L 5134xSC166 57.75 242.75 118.63 101.14 24.95 149.69  18.66 4.56 13.90 37.08
LxT, L 5134xSC168 60.50 232.63 131.25 102.16 26.77 166.49  18.95 4.51 14.55 38.46
LixT, L 5199xSC166 58.63 236.13 116.88 99.90 28.91 168.46 18.84 4.73 14.25 38.28
LixT, L 5199xSC168 59.75 235.13 124.88 102.13 29.19 172,52 18.15 4.66 15.15 38.54
L;xT; L 5222xSC166 57.75 233.88 119.88 102.56 27.54 163.48 19.43 4.69 14.70 41.38
LxT, L 5222xSC168 58.13 233.00 122.38 101.13 28.19 169.06  19.90 4.63 14.75 41.45

TWC 353 60.13 232.00 129.88 104.19 33.51 193.25 17.36 4.60 15.05 36.19

TWC 352 60.75 233.63 121.13 100.04 25.12 148.66 17.21 4.48 14.25 33.62

LSD 0.05 1.25 8.65 6.06 3.52 3.22 17.69 1.29 0.25 0.83 3.22

SD = no. of days to 50% silking PHT= plant height
YP = yield plant’ EL= ear length

General combining ability (GCA) effects

Estimation of GCA effects for the eleven
yellow maize inbred lines and the two testers over
two locations in 2012 season are presented in Table
(4). Results showed that the two inbred lines; L5303
and L5087 possessed negative (desirable) and
significant GCA effects for SD toward earliness.
Also, two inbred lines; L5087 and L5102 had
negative (desirable) and significant GCA effects for
PHT toward shorter plants and L5087 only has
negative and significant GCA effects for EHT
toward lower ear placement. On the other hand,
several inbred lines possessed positive (desirable)
and significant GCA effects for grain yield and yield
components traits. The highest inbred lines for
positive and significant GCA effects were L5303,
L5415, L5522 and L5844 for GY and YP traits;
15323 and L5222 for EL; L5303 for ED; L5199 and
L5222 for RE and the inbred lines L5303 and L5222
for KR trait. These results revealed that one inbred
lines (L5087) had negative and significant GCA

118

EHT= ear height

ED = ear diameter

E100P = no. of ears 100 plants™

RE = no. of rows ear”' KR = no. of kernels rwos™
effect (desirable) for SD, PHT and EHT toward
earliness, shorter plants and lower ear placement,
respectively. Also, four inbred lines; L5303, L5415,
L5522 and L5844 had positive and significant GCA
effects (desirable) for GY and YP. These lines
should be advanced in breeding program for to
further testing to be used in hybrid production.
Concerning the testers, the best combiner tester for
favorable GCA effects was SC166, which possessed
negative and significant desirable GCA values for
SD, PHT and EHT toward earliness, shorter plants
and lower ear placement, respectively. While,
SC168 had positive and significant GCA effects
(desirable) for E100P, GY, YP, EL and RE traits,
indicating that it might have favorable genes and as
is a good combiner for high yielding and some of
the yield components. The superiority of single
crosses as good testers was reported by El-Ghawas
(1963), Horner et al. (1976), El-Shenawy and Mosa
(2005), Mosa (2010) and Mousa and Aly (2012).

GY= grain yield
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Table 4: General combining ability effects (GCA) for the eleven inbred lines and the two testers over
two locations in 2012 season.

Lines GY
and (@ om) o  EOOP ® @ m  RE KR
testers fed™)
L 5303 -0.68* 0.99 -0.05 0.89 3.20%* 15.53** 0.17 0.15% 0.20 1.13%
L 5323 -0.43 0.30 -1.48 0.30 0.76 7.51 0.68* 0.02 -0.14 0.28
L 5415 0.01 6.61** 2.52 1.77* 3.04%* 15.89%* 0.43 0.07 -0.08 0.85
L5522 -0.11 2.49 1.77 -0.97 3.38%* 14.88%* 0.03 -0.11 -0.53* -0.03
L 5844 -0.49 -4.20 -1.98 1.08 2.41%* 16.86** -0.09 0.04 0.35 -0.10
L 5087 -1.24%%* -5.32% -3.55% -0.62 -2.84%%* -12.79%* -0.93%* -0.13* -0.43* -2.10%*
L 5090 0.70%* -3.07 -1.05 -0.38 -1.53 -8.15 0.18 -0.01 0.01 0.12
L5102 0.89%* -5.14% -1.11 -1.22 S2.12%%* -14.10%* -0.56 -0.11 -0.53* -0.87
L5134 0.82%%* 4.55% 4.27%* -0.12 -3.83%* -18.73%* -0.15 -0.06 0.05 -1.19%
L5199 0.89%* 2.49 0.20 -0.75 -0.64 -6.33 -0.46 0.09 0.53* -0.55
L 5222 -0.36 0.30 0.45 0.08 -1.83% -10.55%* 0.71%* 0.05 0.55%* 2.45%%*
S.E. (gi) 0.32 2.21 1.55 0.90 0.82 4.51 0.33 0.06 0.21 0.82
S.E. (gi-gj) 0.45 3.12 2.19 1.27 1.16 6.38 0.46 0.09 0.30 1.16*
T1-SC166 -0.27* -3.10%* -1.92%*%  -1.00%** -1.91%* -10.44%* -0.33* -0.03 -0.22% -0.30
T2-SC168 0.27* 3.10%* 1.92%* 1.00%** 1.91%** 10.44%* 0.33* 0.03 0.22% 0.30
S.E. (gi) 0.14 0.94 0.66 0.38 0.35 1.92 0.14 0.03 0.09 0.24
S.E. (gi-gj) 0.19 1.33 0.93 0.54 0.50 2.72 0.20 0.04 0.13 0.34
*, ** significant at 0.05 and 0.01 levels of probability, respectively.

SD = no. of days to 50% silking PHT= plant height EHT= ear height ~ E100P = no. of ears 100 plams'l GY= grain yield

YP = yield plant” EL= ear length

General combining ability ratio (GR)

Tables (5 and 6), showed the mean absolute
general combining ability effects (MA GCA) for
grain yield (GY) and six yield component traits
(YCTs). The MA GCA was calculated as the
average of the absolute mean of GCA effects values
for the eleven inbred lines (Table 5). While, in
Table (6), the general combining ability ratio (GR)
was calculated by dividing the GCA value on MA
GCA for GY and the YCTs effects. Figure (1),
showed the relationship between GY GCA effects
and YCTs GCA effects of each inbred lines. The
histogram revealed that the direction of grain yield
GCA effects (i.e. positive or negative) was largely
determined by the number of yield components
GCA effects in the same direction. This means that,
if a line had significantly positive GY GCA effects,
it usually had more YCTs GCA effects with
significantly positive GCA effects and if a line had
significantly negative GY GCA effects, it usually
had more YCTs GCA effects with significantly
negative GCA effects. Similar results were obtained
by Fan et al. (2008) and Mousa and Aly (2011).
From this histogram, the inbred line 5303 had
positive GR ratio values for all studied traits, and
then the column of this inbred line existed in
positive area for GY and all YCTs. On the other
hand, the inbred lines, L5087 and L5102 had
negative GR ratio values for GY and YCTs GCA
effects and the columns of these inbreds existed in
the negative area. This histogram can show any
inbred line that had positive or negative GCA
effects for GY and the YCTs GCA effects directly.
This figure indicated that yield components GCA
were related to GY GCA effects (Austin and Lee
1988, Fan et al. 2008 and Mousa and Aly 2011).
From the previous results, can say that the GRs
explained why selecting inbred lines with higher

ED = ear diameter

RE = no. of rows ear™' KR = no. of kernels rwos

positive GCA effects for yield components would
have better chance to get a hybrid with higher grain
yield.
Specific combining ability (SCA) effects
Estimation of specific combining ability effects
(SCA) of the 22 topcrosses for all of the studied
traits over both locations in 2012 season are
presented in Table (7). Results show that three
crosses; L5087 x SC166, L5090 x SC166 and
L5134 x SC166 had significantly negative SCA
effects for SD (-1.85%* -1.358** and -1.108%*%*)
toward earliness. Two topcrosses; L5844 x SC166 (-
7.960%) and L5134 x SC166 (-6.335%) had negative
and significant SCA effects for PHT toward shorter
plants and topcross L5134 x SC166 (-4.392%)
possess negative and significant SCA effects for
EHT toward lower ear placement. Regarding,
E100P, GY and YP traits, three topcrosses; (L5415
x SC168), (L5844 x SC168) and (L5087 x SC166)
possessed positive and significant SCA effects
toward prolificacy and high yield. For EL, two
topcrosses; (L5087 x SC168) and (L5090 x SC166)
had positive and significant SCA effects and the
second topcross also had significant and positive
SCA effects for KR trait. These results might
suggest the use of these topcrosses in maize
breeding program is useful to identify the best
inbred lines with respect to these traits. Also, results
indicated that topcross L5087 x SC166 had negative
and significant (desirable) SCA effects for SD, PHT
and EHT and meanwhile had positive and
significant (desirable) SCA effects for E100P, GY
and YP. Also, the topcross L5844 x SC168 had
positive and significant SCA effects for E100P, GY,
YP and EL. These topcrosses can be recommended
in maize breeding and production program for
release as new commercial hybrids.
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Table 5: Mean absolute GCA effects (MA GCA) for yield traits.

lines GY YP E100 EL ED RE KR
L5303 3.20 15.53 0.89 0.17 0.15 0.20 1.13
L5323 0.76 7.51 0.30 0.68 0.02 0.14 0.28
L5415 3.04 15.89 1.70 0.43 0.07 0.08 0.85
L5522 3.38 14.88 0.97 0.03 0.11 0.53 0.03
L5844 2.41 16.86 1.08 -0.09 0.04 0.35 0.10
L5087 2.84 12.79 0.62 -0.93 0.12 0.43 2.10
L5090 1.53 8.15 0.38 0.18 0.01 0.01 0.12
L5102 2.12 14.10 1.22 0.56 0.11 0.53 0.87
L5134 3.83 18.73 0.12 0.15 0.06 0.05 1.19
L5199 0.64 6.33 0.75 0.46 0.09 0.53 0.55
L5222 1.83 10.55 0.08 0.71 0.05 0.55 2.45
MA GCA 2.33 12.85 0.74 0.21 0.08 0.31 0.88
GY=grain yield YP=yield plant™ E100P= no. of ears 100 plants™ KR = no. of kernels rwos'
EL=ear length ED=car diameter ~ RE=no. of rows ear"
Table 6: The GCA/MA GCA (GR ratio) for traits.

. Sum Sum
Lines GY_r YP r EP r EL r ED r RE r KR r GR Pos. GR Neg.
L5303 1.38 1.21 1.21 0.79 1.95 0.65 1.28 8.47 0.00
L5323 0.33 0.58 0.41 3.18 0.22 -0.45 0.32 5.04 -0.45
L5415 1.31 1.24 2.31 2.03 0.88 -0.24 0.97 8.74 -0.24
L5522 1.45 1.16 -1.32 0.15 -1.43 -1.71 -0.04 2.76 -4.50
L5844 1.04 1.31 1.46 -0.44 0.55 1.14 -0.11 5.50 -0.55
L5087 -1.22 -1.00 -0.84 -4.35 -1.59 -1.39 -2.39 0.00 -12.78
L5090 -0.66 -0.63 -0.51 0.82 -0.19 0.04 0.14 1.00 -1.99
L5102 -0.91 -1.10 -1.65 -2.62 -1.43 -1.71 -0.98 0.00 -10.40
L5134 -1.65 -1.46 -0.16 -0.71 -0.85 0.16 -1.35 0.16 -6.18
L5199 -0.28 -0.49 -1.02 -2.18 1.20 1.71 -0.63 291 -4.60
L5222 -0.79 -0.82 0.11 3.32 0.71 1.79 2.79 8.72 -1.61
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Figure 1: Impact of Yield Components GCA effects on Grain yield GCA effects
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Table 7: Specific combining ability effects of the 22 topcrosses for all of studied traits over two locations
in 2012 season.

GY
crosses SD PHT EHT E100P (ard yp EL ED RE KR
(day) (cm) (cm) fed™) (®) (cm) (cm)
L 5303xSC 166 0.517 4.852 3.170 -0.018 1.062 6.077 0.429 0.040 0.241 -0.158
L 5303xSC 168 -0.517 -4.852 -3.170 0.018 -1.062 -6.077 -0.429 -0.040 -0.241 0.158
L 5323xSC 166 -0.108 5.665 1.733 0.132 -0.854 -2.586 -0.340 0.009 0.078 -0.764
L 5323xSC 168 0.108 -5.665 -1.733 -0.132 0.854 2.586 0.340 -0.009 -0.078 0.764
L 5415xSC 166 -0.045 -0.898 -0.642 -2.768* -3.455%%* -17.849%* 0.141 -0.066 -0.234 -0.058
L 5415xSC 168 0.045 0.898 0.642 2.768* 3.456* 17.849%** -0.141 0.066 0.234 0.058
L 5522xSC 166 0.830 2.977 1.733 -0.243 -1.832 -10.450 -0.359 -0.079 -0.184 -0.820
L 5522xSC 168 -0.830 -2.977 -1.733 0.243 1.832 10.450 0.359 0.079 0.184 0.820
L 5844xSC 166 0.205 -7.960* -3.392 -2.843* -2.913%* -13.294* -0.546* -0.079 0.191 -0.308
L 5844xSC 168 -0.205 7.960* 3.392 2.843* 2.913*%* 13.294* 0.546* 0.079 -0.191 0.308
L 5087xSC166 1.580%* 0.540 1.045 2.582%* 3.972%* 20.113** 0.048 0.009 0.366 -0.027
L 5087xSC168 -1.580%** -0.540 -1.045 -2.582* -3.972%* -20.113%* -0.048 -0.009 -0.366 0.027
L 5090xSC166 -1.358%* 4.040 3.295 -0.387 0.362 4.567 0.773** 0.052 0.128 1.611%*
L 5090xSC168 1.358%* -4.040 -3.295 0.387 -0.362 -4.567 -0.773%* -0.052 -0.128 -1.611%*
L 5102xSC166 -0.295 -3.773 -1.142 0.451 -0.688 -4.668 -0.196 -0.054 -0.134 0.473
L 5102xSC168 0.295 3.773 1.142 -0.451 0.688 4.668 0.196 0.054 0.134 -0.473
L 5134xSC166 -1.108* -6.335* -4.392* 0.488 0.996 2.036 -0.115 0.052 -0.209 -0.389
L 5134xSC168 1.108* 6.335* 4.392% -0.488 -0.996 -2.036 0.115 -0.052 0.209 0.389
L 5199xSC166 -0.295 -3.523 -2.080 -0.112 1.767 8.408 0.373 0.059 -0.334 0.173
L 5199xSC168 0.295 3.523 2.080 0.112 -1.767 -8.408 -0.373 -0.059 0.334 -0.173
L 5222xSC166 0.080 2415 0.670 1.719 1.583 7.646 -0.209 0.059 0.091 0.267
L 5222xSC168 -0.080 -2.415 -0.670 -1.719 -1.583 -7.646 0.209 -0.059 -0.091 -0.267
SE (Si) 0.45 3.12 2.19 1.27 1.16 6.38 0.46 0.09 0.30 0.80
SE (Sii-Sk1) 0.64 4.41 3.09 1.80 1.64 9.03 0.66 0.13 0.42 1.13

*, ** significant at 0.05 and 0.01 levels of probability, respectively.
EHT= ear height

SD = no. of days to 50% silking
YP = yield plant

PHT= plant height
EL= ear length

Genetic parameters

Estimation of genetic parameters for the studied
traits over two locations in 2012 season is illustrated
in Table (8). Results revealed that the K*GCA, was
higher than K?GCAr for all of the studied traits
except for PHT and EHT, indicating that most of
GCA variances were due to lines. Similar results
were obtained by Aly et al. (2011) and Mousa and
Aly (2012). The non-additive gene action K’SCA
played an important role in the inheritance for SD,
PHT, EHT, EL, ED, RE and KR traits and the
values of K’SCA/K*GCA were more than unity for
these traits. While, K*GCA played an important role
in the inheritance for E100P, GY and YP. The
recent results supported the finding of Joshi et al.
(1998) and Kumar er al. (1998) for SD; Mosa
(2010) for RE; Aly et al. (2011) for SD, PHT, EHT,
ED and RE and Mousa and Aly (2012) for SD, EL,
ED and GY traits. Furthermore, the K*GCA, x

ED = ear diameter

E100P = no. of ears 100 plants™ GY= grain yield

RE = no. of rows ear’' KR = no. of kernels rwos

location interaction was higher than K*GCAp x
location interaction for SD, E100P, GY, YP, EL and
KR, indicating that the K*GCA for lines was more
affected by environment than testers. The
interaction of K*SCA x location was higher than
those K’GCA x location for SD, PHT, E100P, GY,
YP and EL, indicating that the non-additive type of
gene action was affected more by environmental
conditions than additive type of gene action. These
results are of good agreement with those obtained
by Lonnquist and Gardner (1961), Aly ef al. (2011)
and Mousa and Aly (2012).
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Table 8: Genetic parameters for all of the studied traits over two locations in 2012 season.

Genetic SD PHT EHT GY YP EL ED
arameters (day) (cm) (cm) E100P (ard fed™) (@ (cm) (cm) RE KR
K’GCA, 0.634 11.901 3.734 5.969 8.736 232.562 0.686 0.067 0.114 1.784
K>GCA ¢ 0.535 18.134 6.716 1.971 7.195 208.993  -0.021 0.001 0.023 0.307
K2 GCA 0.550 17.175 6.257 2.586 7.432 197.234 0.087 0.011 0.037 0.535
K’SCA 11.449  64.806 12.298 0.905 6.531 191.980 1.309 0.060 0.151 2.004
K2GCA /K*SCA 0.048 0.265 0.509 2.858 1.138 1.027 0.067 0.188 0.245 0.267
K?GCA, x Loc 0.836 -1.585 -2.461 0.648 4.059 91.506 0.185 -0.001 -0.016 0.043
K?GCA 1 x Loc 0.087 -1.588 7.202 -0.231 -0.066 10.367 0.007 -0.001 -0.009 -0.065
K’GCA x Loc 0.202 -1.588 5.715 -0.096 0.569 22.850 0.034 -0.001 -0.010 -0.049
K?SCA x Loc 2.148 29.518 -8.035 0.030 3.695 276.013 0.083 -0.003 -0.023 -1.090

All negative estimates of variance were considered zero (Robinson et al. 1955)
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