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ABSTRACT

Eight S7 white maize inbred lines were derived from selfing of Ssinbred lines of two populations, i.e.,
Giza-2 and IW-469 were chosen to be used as parents of a half-diallel crossing and obtained on 28 F1 crosses,
which evaluated along with the 2 check hybrids at Experimental Farm, Faculty of Agriculture, Al-Azhar
University, Assiut Branch in 2021 to identify the best parental general combiners and specific combinations to
improve maize for earliness and yield. Results manifested that highly significant differences were detected among
crosses for all the studied traits. Also, means squares due to GCA and SCA were highly significant for all traits.
The ratio of 6>GCA/c?SCA was less than one for all traits. The 4 crosses; P1 X Pa, P3 X Ps, Ps X Psand P7 x Pg
possessed desirable significant positive heterotic effects for increasing grain yield/plant relative to the checks SC-
136 and SC-10, and among them the cross P3 x Ps, also possessed significant negative desirable standard heterotic
effects for tasseling and silking earliness relative to both the check hybrids. The parent Pg possessed significant
desirable GCA effects for grain yield and its components with silking earliness. The 14 crosses; P1x Pz, P1x Py,
P1X Ps, P1x Pg, P2x P3, P2x Pg, P3x P4, P3 X Pg, P3 X P7, P3 X Pg, P4 X Ps, Ps X Pg, Ps x P7 and P7 x Ps possessed
significant positive desirable SCA effects for high yielding ability and among them the 2 crosses; P1x Pg and P2x
Ps, also possessed significant desirable SCA effects for tasseling and silking earliness.
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INTRODUCTION

Maize (Zea mays L.) is one of the most important
crops for staple food, livestock feed, edible oil and biofuel
(Mackay, 2009). It ranks as the third position among cereal
crops after wheat and rice in the world. Maize breeders do
their best to explore the genetic material in order to develop
new high yielding ability of maize genotypes to face the gap
between production and consumption. They need information
on heterosis as essential in hybridization programs to develop
new superior hybrids. Diallel mating system is one of the most
powerful breeding analysis methods to give different genetic
variances information about inheritance pattern of any
specific trait of specific inbred lines, which give guidance to
the suitable breeding system to improve and release high
yielding hybrids (Griffing, 1956). The important genetic
parameters of diallel analysis are general (GCA) and specific
(SCA) combining ability, which are essential in developing
plant breeding. Therefore, the concepts of GCA and SCA
defined by Sprague and Tatum (1942), which have been used
extensively in breeding of several economic species. For
maize yield, it could be found that GCA was relatively more
important than SCA for non-selected inbred lines, whereas
SCA was more important than GCA previously selected
lines. The concepts of GCA and SCA became useful for
characterization of inbred lines in crosses and often have been
in the description of an inbred line (Hallauer and Miranda,
1988). The variances of general and specific combining
ability are related to the type of gene action effects. Variance
for GCA includes additive portion, while that of SCA
includes non-additive portion of total variance arising largely
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from dominance and epistatic deviations (Rojas and Sprague,
1952).

The objectives of the present investigation were to
estimate standard heterosis, as well as GCA and SCA effects
of the eight Sy white maize inbred lines and its 28 cross
combinations to identify the best parental general combiners
and crosses to improve earliness and yield of maize.

MATERIALS AND METHODS

Eight S;white maize inbred lines were derived from
selfing of Ssinbred lines of two populations, i.e., Giza-2 (5 Sy
inbred lines; P1- Ps) and IW-469 (3 Sy inbred lines; Pg - Ps)
were chosen to be used as parents of a half diallel cross. The
name, pedigree and origin of these 8 inbred lines are presented
in Table 1.

Table 1. The name, pedigree and origin of the 8 parental

inbred lines.
No. Pedigree Origin
Py Giza-2 Egypt
P, Giza-2 Egypt
Ps Giza-2 Egypt
P4 Giza-2 Egypt
Ps Giza-2 Egypt
Ps QPM POP 68 Mexico
P; QPM POP 68 Mexico
Ps QPM POP 68 Mexico

Procedures and field experiments:

This study was carried out at Experimental Farm,
Faculty of Agriculture, Al-Azhar University, Assiut Branch
during 4 successive seasons from 2018 to 2021.In 2018and
2019 summer seasons, the self-pollination was done of the Ss
inbred lines from each population to obtain Sg and S7 inbred
lines, respectively. In 2020 summer season, the 8 S; inbred
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lines were crossed in a half-diallel mating design and obtained
on the 28 F; crosses. In 2021 summer season, the 28
Fcrossesalong with the 2 check hybrids, i.e., SC-136 and SC-
10 were evaluated. The experiment was laid out in a
Randomized Complete Block Design (RCBD) with three
replications. Planting was carried out on 26" of May.
Experimental plot size was one ridge, 3 m in long with 70 cm
between ridges. Planting was done in hills spaced 25 cm apart
on one side of the ridge. The recommended agricultural
practices of maize production were applied at the proper time.

Data were recorded for number of days to 50%
tasseling (day), number of days to 50% silking (days), plant
height (cm), ear height (cm), ear length (cm), ear diameter
(cm), number of rows/ear, 100-kernel weight (g) and grain
yield/plant (g), which was adjusted on the basis of 15.5%
grain moisture content.

Statistical Analysis Procedure:

An ordinary analysis of variance of RCBD for the
obtained data was performed according to Snedecor and
Cochran (1967) to test the significance of differences among
the genotypes and treatments means were compared
statistically using the test of the Revised Lest Significant
Differences (Rev. LSD). Standard heterosis (relative superior
over the check) was determined for each cross as the
percentage deviation of F; mean from each of the commercial
check hybrids mean and expressed as percentage according to
Fehr (1991) as follows:

F1- check

Standard heterosis% = o X 100
Appropriate Rev. LSD values were computed

according to the following formulae to test the significance of
standard heterotic effects:

2MSe

Rev. LSD for the standard heterosis = t'0.05 or 0.01x / .

General (GCA) and specific (SCA) combining ability
estimates were computed according to Griffings (1956),
diallel cross analysis, Method 4, Model 1(fixed model).

RESULTS AND DISCUSSION
Analysis of variance:

Observed mean squares from ordinary analysis and
combining ability for number of days to 50% tasseling,
number of days to 50%silking, plant height, ear height, ear
length, ear diameter, number of rows/ear, 100-kernel weight
and grain yield/plant of the 28 F; white maize crosses in 2021
season is presented in Table 2. The obtained results exhibited
that highly significant differences were detected among
crosses for all the studied traits, indicating a wide range of
diversity among the parental inbred lines used in the present
study and combining ability analysis according to Griffing’s
(1956), method 4, model | could be done. Partition sum of
squares due to crosses into its components showed that mean
squares due to GCA and SCA was highly significant for all
the studied traits, indicating the importance of both additive
and non-additive gene actions in the inheritance of all the
studied traits. These obtained results could be supported with
the findings by Aly and Mousa (2011), Attia et al. (2013),
Singh et al. (2014), Sultan et al. (2016), Gamea et al. (2018),
Aneesetal. (2019), Hussain et al. (2019), Ali (2020), Hemada
et al. (2020) and El-Shahed et al. (2021).

The ratio of c*GCA/c?SCA after subtraction the
environmental effect of both GCA and SCA variances as
estimated according to Singh and Chaudhary (1979) was less
than one for all the studied traits, indicating the non-additive
gene action played the major role in the inheritance of all the
studied traits, therefore selection procedure in the late or
advanced generations will be very important to improve these
traits. These obtained results are in the same line with those
obtained by Abdel-Moneam et al. (2009), Attia et al. (2013),
Ali (2016), Azad et al. (2015), Hassan et al. (2019), EI Hosary
(2020), Hemada et al. (2020) and El-Shahed et al. (2021).

Table 2. Observed mean squares from ordinary analysis and combining ability for all the studied traits of the 28 F1

white maize crosses in 2021 season.

SOV D.F Daysto50% Daysto50%  Plant Ear Ear Ear  Number of 100-kernel Grain
tasseling silking height height length diameter rowslear  weight yield/plant
Replication 2 3058 7.00 24300 14805 237 0.14 0.62 93.08 39.23
Crosses 27 6.83™ 10.82™ 4610.13™ 1464.05" 23.24™ 1177 5.02" 10121 9183.79"
Error 54 281 2.36 46.30 11.06 1.16 0.01 0.82 7.27 28.28
GCA 7 1.58™ 3.16™ 841.79™ 506.07" 10.89™ 0.43™ 2.16™ 44.98"™ 2918.20™
SCA 20 252 3.76™ 1779.93™ 48170 6.65™ 038" 1.50™ 29.80™ 3111.33"
Error 54 0.02 0.01 0.29 0.07 001  0.0001 0.01 0.04 0.17
?GCA 0.11 0.40 137.73 83.73 175 0.07 0.31 7.09 484.80
o?SCA 159 2.98 176450 47801 6.26 0.37 1.23 27.38 3101.91
°GCAJ 6> SCA 0.07 0.13 0.08 0.18 0.28 0.19 0.26 0.26 0.16

™ indicates to significant at 0.01 level of probability.

Mean performance:

Mean performance values for all the studied traits of
the 28 crosses along with the 3 check hybrids, i.e., SC-136
and SC-10 are presented in Table 3. The obtained results
exhibited that the five crosses; P1 X Pg, P2 X P3, P3 X Pg, P3 X P7
and Pz x Pg had significantly the lower mean performance
values for both tasseling date with values 50.67, 50.33, 51.00,
50.00 and 50.00 days, respectively and silking date with
values 54.33, 54, 54, 54 and 54 days, respectively, as well as
were significantly earlier tasseling and silking dates than both
the check hybrids, i.e., SC-136 and SC-10. The cross P3; x
Pshad significantly the lowest mean performance value for

both plant height and ear height with 199.00 and 77.67cm,
respectively and was significantly shorter plant and lower ear
placement than both the check hybrids, on the other side the
cross P4 x Ps had significantly the highest mean performance
value for both plant height and ear height with 323.00 and
153.67cm, respectively and was significantly taller plant and
higher ear placement than both the check hybrids. The cross
P, x Pawas significantly the longest ear with value 25.00cm
and longer ear than both the check hybrids. The cross P2 x P;
had significantly the highest mean performance value for both
ear diameter and number of rows/ear with 5.30 cm and
16.00rows/ear, respectively and was significantly wider ear
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and higher rows/ear than both the check hybrids. The cross Py
x Pswas significantly the heaviest kernel weight with value
46.67 g and heavier than both the check hybrids. The 3
crosses; P1 x P4, Ps X Psand Pz x Pg had significantly the
highest grain yield/plant mean performance values with

300.07, 302.07 and 295.10 g, respectively, as well as with the
previous 3 crosses the 7 crosses;P1 X Ps, P1 X Pg, Pz X Ps, P3 X
P7, Pz X Pg, P4 X Ps and Ps x Pg with values 266.50, 269.03,
294.40, 269.77, 265.93, 267.40 and 275.17 g, respectively
out-yielded significantly both the check hybrids.

Table 3. Mean performance values of the 28 F1 white maize crosses and the 2 check hybrids i.e., SC-136 and SC-10 for

all the studied traits in 2021 season.

Crosses Days to Days to Plant Ear Ear Ear Number of 100-kernel Grain
50% 50% height height length  diameter rows/ear  weight  yield/plant
tasseling silking (cm) (cm) (cm) (cm) ()] ()]

P1x P2 52.67 58.00 210.00 83.33 2167 457 15.33 17.00 253.57
P1xPs3 56.00 59.67 242.33 98.33 12.67 450 12.67 36.67 89.83
P1XPa 53.33 57.67 255.33 95.00 22.33 5.07 15.33 46.67 300.07
P1xPs 53.33 58.67 252.00 100.00 21.00 4.20 12.67 36.33 266.50
P1xPs 54.67 60.00 295.00 107.67 18.33 423 14.00 33.33 239.77
P1xP7 52.33 57.67 304.00 102.00 21.00 463 12.67 38.67 23847
P1xPs 50.67 54.33 307.33 108.67 23.00 463 16.00 4133 269.03
P2xPs3 50.33 54.00 305.33 112.67 17.67 417 12.00 40.00 199.43
P2XPa 52.67 56.67 248.33 74.67 25.00 5.30 15.33 29.33 180.33
P2xPs 53.00 58.00 246.33 101.00 15.00 490 13.33 39.67 89.67
P2xPs 53.33 58.33 305.67 112.67 22.33 220 12.67 26.33 225.60
P2xP7 55.67 60.00 316.33 118.33 18.00 5.30 16.00 3233 169.60
P2xPs 51.00 55.00 303.33 129.00 23.00 493 16.00 29.67 254.90
P3XPs 53.00 58.00 199.00 7767 21.33 5.03 13.33 27.67 240.63
P3xPs 53.00 58.33 224.33 106.00 17.67 4.40 14.00 36.00 201.17
P3xPs 51.00 54.00 248.67 122.00 18.33 4.67 14.67 36.00 294.40
P3xP7 50.00 54.00 215.67 147.00 16.67 4.20 14.67 38.67 269.77
P3xPs 50.00 54.00 312.67 128.00 22,67 5.00 13.33 34.67 265.93
PaxPs 51.67 55.00 312.67 152.00 21.00 4.70 14.00 38.00 258.23
PaxPs 51.67 56.00 323.00 153.67 16.67 3.63 12.00 38.67 267.40
PaxP7 52.33 57.33 312.33 150.33 21.00 5.33 14.67 40.33 245.17
PaxPs 54.33 59.33 212.00 89.33 22.00 467 13.33 42.00 160.47
Ps x Ps 52.67 58.67 279.67 102.00 23.00 5.20 13.33 39.33 302.07
Psx P7 51.67 56.33 317.33 144.33 20.33 443 14.00 39.00 242.23
Psx Ps 53.33 58.00 287.67 99.33 20.67 450 14.67 37.00 216.33
Pe X P7 52.00 56.67 233.33 98.67 18.67 407 15.33 3533 211.40
Ps X Ps 52.33 57.00 247.67 124.33 20.67 453 16.00 38.33 275.17
P7x Ps 52.33 57.33 272.67 116.67 21.67 5.00 16.00 37.00 295.10
Mean 52.51 57.07 271.07 112.67 20.12 4.57 14.19 35.90 232.94
Checks SC-136 55.33 58.67 269.33 115.67 20.00 450 14.21 3167 22352
SC-10 54.33 57.33 275.67 118.33 20.67 4.65 12.67 38.33 257.29

Rev. LSD 0.05 322 257 9.72 4.75 157 0.14 143 407 7.60

T 00 441 340 12.72 6.22 2.06 0.19 1.88 5.35 9.94

Standard heterosis:

Standard heterosis values of the 28 F; crosses relative
to the two check hybrids, i.e., SC-136 and SC-10 for all the
studied traits are presented in Table 4. The obtained results
illustrated that the 7 crosses; P1 X Pg, P2 X P3, P2 X Pg, P3 X Pg,
P3 x P7, P3 X Pg and P4 x Ps possessed significant negative
desirable standard heterotic effects for tasseling and silking
earliness relative to both the check hybrids, i.e., SC-136 and
SC-10. The 6 crosses; Py X P2, P1 X P3, P3 X Pa, P3 X Ps, P4 X
Psand Ps X P; possessed desirable significant negative
heterotic effects for decreasing both plant height and ear
height relative to both the check hybrids, while the 6 crosses;
P2 X Pg, P3 X Pg, P4 X Ps, P4 X Ps, P4 X Pz and Ps x P7 possessed
desirable significant positive heterotic effects for increasing
both plant height and ear height relative to both the check
hybrids. The 11 crosses; Py X P2, P1 X P4, P1 X Pg, P2 X Ps, P2 X
Pe, P2 X Pg, P3 X P4, P3 X Pg, P4 X Pg, P5 X Pg and P7 x
Pgpossessed desirable significant positive heterotic effects for

increasing ear length relative to both the check hybrids. The 7
Crosses, Py x P4, P, x P4, P, x P7, P, x Pg, Ps x Pe, P4 x P7 and
P; x Pg possessed desirable significant positive heterotic
effects for increasing both ear diameter and number of
rows/ear relative to both the check hybrids. The 5 crosses; P1
X P4, P1 X Pg, P2 X P3, P4 X P7and P4 X Pgpossessed desirable
significant positive heterotic effects for increasing kernel
weight relative to both the check hybrids. The 4 crosses; P1 X
P4, P3 X Pg, Ps X Pgand P7 X Pg possessed desirable significant
positive heterotic effects for increasing grain yield/plant
relative to the check hybrid SC-136 with values 34.25, 31.71,
35.14 and 32.02 %, respectively and the check hybrid SC-10
with values 16.63, 14.42, 17.40 and 14.70 %, respectively and
among them the crossPz X Pg, also possessed significant
negative desirable standard heterotic effects for tasseling and
silking earliness relative to both the check hybrids, therefore
this cross possessed the highest frequency of favorable alleles
for high yielding ability with earliness.
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Table 4. Standard heterosis values of the 28 F1 white maize crosses relative to the 2 check hybrids i.e., SC-136 and SC-

10 for all the studied traits in 2021 season.

Crosses Days to 509 tasseling Days to 50%o silking Plant height Ear height
SC-136 SC-10 SC-136 SC-10 SC-136 SC-10 SC-136 SC-10
P1x P2 -4.81"™ -3.06" -1.14 117 -22.03" -23.82™ -27.96™ -29.58™
P1xPs3 121 307" 1.70 4.08™ -10.02" -12.09 -14.99™ -16.90™
P1XPs 361" -183 -1.71 0.59 -5.20 -7.38 -17.87" -19.72
P1xPs -361" -1.83 -0.01 2.33 -6.43 -8.59 -1355™ -15.49™
P1xPs -1.20 0.62 227 4.66™ 953" 7.01 -6.92" -9.01"
P1xP7 542" -3.68" -1.71 0.59 12.87" 10.28" -11.82™ -13.80™
P1xPs -8.43™ -6.74™ -7.39" 523" 14117 11.48" -6.05" -8.16™
P2xPs3 -9.03™ -7.36™ -7.96" 581" 1337 10.76" -2.59 -4.78"
P2XPs -4.81" -3.06" 3417 -1.16 -7.80 -9.92" -35.45™ -36.90™
P2xPs -4.21" -2.45 -1.14 117 -8.54 -10.64 -12.68™ -14.65™
P2xPs -361" -1.83 -0.57 1.75 13.49™ 10.88" -2.59 -4.78"
P2xP7 0.61 246 227 4.66™ 17.45™ 1475~ 2.30 0.00
P2xPs -7.83" -6.13"™ -6.26™ -4.06™ 12.62™ 10.03 1152 9.02™
P3X P4 -4.21" -2.45 -1.14 117 -26.11" -27.81" -32.85™ -34.36™
P3xPs -4.21* -2.45 -0.57 1.75 -16.71" -18.62™ -8.36" -10.42™
P3xPs -7.83" -6.13™ -7.96" 581" -7.67 -9.79" 547 3.10
Psx P7 -9.63™ =797 -7.96" 581" -19.92" 21777 27.09" 24.23"
P3xPs -9.63" 797" -7.96™ 5.81" 16.09™ 13.42™ 10.66™ 8.17™
PaxPs -6.62" -4.90™ -6.26™ -4.06™ 16.09™ 13.42™ 31417 28.45™
PaxPs -6.62" -4.90™ -4.55" -2.32 19.93™ 17177 32.85™ 29.87"
PaxP7 542" -3.68™ -2.28 0.01 1597 13.30™ 29.96™ 27.04™
PaxPs -1.80 0.01 113 3.49™ -21.29" -23.10" 22777 -2451"
Ps X Ps -4.81™ -3.06" -0.01 2.33 384 145 -11.82™ -13.80™
Psx P7 -6.62" -4.90" -3.98™ -1.74 17.82™ 1511 24.78™ 21977
Ps X Ps -361" -1.83 -1.14 117 6.81 435 -14.13" -16.06™
Ps X P7 -6.02" -4.29" -3.417 -1.16 -13.37" -15.36™ -14.70™ -16.61"
Pe X Ps 542" -3.68 -2.85" -0.58 -8.04 -10.16" 7.49™ 507
P7xPs 5.42" -3.68" -2.28 0.01 124 -1.09 0.86 -1.40
0.05 295 248 9.46 468
Rev.LSD 0.01 4.77 3.06 12.38 6.12

“and ™ indicate to significant at 0.05 and 0.01 levels of probability, respectively.

General combining ability effects:

Estimates of the general combining ability (GCA)
effects for all the studied traits of the 8 Sy parental inbred lines
are presented in Table5.The obtained data exhibited that none
of the parents possessed significant negative desirable GCA
effect for tasseling earliness, while the 2 parents; Ps and Pg
possessed significant negative desirable GCA effects for
silking earliness. The parent P; had significant negative
desirable GCA effects in direction to plant shortness and low
ear placement, on the contrary the 3 parents; Ps, Ps and P7had
significant positive desirable GCA effects in direction to plant
heightens and ear placement heightens. The 2 parents; P, and
Pghad significant positive desirable GCA effects for ear

length. The 2 parents; P; and Pgpossessed significant positive
desirable GCA effects toward increasing both ear diameter
and number of rows/ear. The 4parents; P4, Ps, P; and Pghad
significantly favorable alleles for kernel heaviness. The 5
parents; P1, P4, Ps, Pz and Pghad significantly favorable alleles
for high yielding ability and among them the parent Ps, also
possessed significant positive desirable GCA effects for yield
components; ear length, ear diameter, number of rows/ear and
100-kernel weight, as well as silking earliness, therefore this
parent could be considered as good general combiner for
developing high yielding ability with earliness white maize
genotypes.

Table 5. General combining ability (GCA) effects of the eight Sz parental lines for all the studied traits in 2021 season.

Parents Daysto50% Days to Pl_ant Ear Ear Ear Number of 100-I§erneI _ Grain
tasseling  50%silking  height height length diameter  rowslear  weight yield/plant
P1 0.90" 1.08™ 5.25" -15.61" -0.14 -0.03 -0.11 -0.22 445"
P2 0.18 0.08 6.31" -9.50" 031 0117 0.22 617" 42917
Ps -0.71 -1.25™ -24.92™ 0.50 2317 -0.01 -0.78™ -0.28 -1157"
Pa 0.24 0.08 -5.81" 0.67 142" 0.29™ -0.22 1.89™ 3.62"
Ps 0.18 0.58 375 267" -0.36 0.06" -0.56™ 2.33" -9.06™
Pe 0.01 0.19 592" 5.39™ 047" -0.58™ -0.22 -0.67 30.87"
Pz 021 -0.03 12.36™ 14.78™ -0.58 0.16™ 067" 167" 6.86™
Ps -0.60 -0.75" 764" 111 2.14™ 021" 1.00™ 144" 17.73™
L.S.D (i) 0.05 0.74 0.68 3.00 147 0.47 0.05 0.40 119 234
~ 0.01 0.98 0.90 3.99 195 0.63 0.07 0.53 158 312

*and ™ indicate to significant at 0.05 and 0.01 levels of probability, respectively. L.S.D is least significant difference.

Specific combining ability effects:

Estimates of the specific combining ability (SCA)
effects of the 28 F; white maize crosses for all the studied
traits are presented in Table6.The obtained results illustrated
that the 2 crosses; P1x Pg and P2xP; possessed significant

negative desirable SCA effects for both tasseling and silking
earliness. The8 crosses; P1x Py, PoX Pa, Pox Ps, P3x Pa, P3x Ps,
Psx Pg, Pex P; and Pyx Pg possessed significant negative
desirable SCA effects for both plant shortness and low ear
placement, on the other hand the 10 crosses; P1 x Pg, P1X Psg,
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P2 x P3, P2 X Pg, P2 X Pg, P3 X Pg, P4 X Ps, P4 X Pg, Pg X P7 and
Ps x P7 possessed significant positive desirable SCA effects
for both plant heightens and ear placement heightens. The 9
Crosses; P1X Py, P1X Ps, P1X P7, Py X Ps, P2 X Pg, P3 X Pg, P3 %
Ps, Ps x Pgand Ps x P7 possessed significant positive desirable
SCA effects for increasing ear length. The 6 crosses; Py x Po,
P1 X Pa, Py x P4, P, X P7, P3 X Pg and Ps x Pg possessed
significant positive desirable SCA effects for increasing both
ear diameter and number of rows/ear. The 5 crosses; P1 X Pa,
P1 X Pg, P2 x P3, P, X Ps and P4 X Pg possessed significant

positive desirable SCA effects for kernel heaviness. The 14
crosses; P1Xx Py, P1 X P4, P1 X Ps, Py X Pg, PoX P3, Pox Pg, Pax
P4, P3 % Pg, P3 X P7, P3 X Pg, P4 X Ps, Ps x Pg, Ps x P;and P; x
Ps possessed significant positive desirable SCA effects for
high yielding ability and among them the 2 crosses; Py x Pg
and P, x Ps, also possessed significant desirable SCA effects
for tasseling and silking earliness, therefore these 2 crosses
could be considered as good combinations for high yielding
ability with earliness.

Table 6. Specific combining ability (SCA) effects of the 28 F1 white maize crosses for all the studied traits in 2021 season.

Crosses Daysto50% Daysto50% Plant Ear Ear Ear  Number of 100-kernel Grain
tasseling silking height  height  length diameter rows/ear weight  yield/plant
P1xP2 -0.93 -0.24 62.13" 422" 138" 013" 103" -1252™ 59.09™
P1xPs 3.29™ 2.76™ 143 078  -501" -0.04 -0.63 1.26 -135.98™
P1x P4 -0.32 -0.57 -4.68 -2.72 0.94 0.23™ 148" 9.10™ 59.06™
P1xPs -0.26 -0.07 -1757" 0.28 1.38" -0.40™ -0.86 -1.68 38.18™
P1XxPs 124 1.65" 2326 5227 11T 027" 0.14 -1.68 -28.49"
P1xP7 -0.87 -0.46 2582~ -9.83" 160" -0.07 -2.08™ 1.32 5.78"
P1xPs -2.15° -3.07" 3387 1050™  0.88 -0.12" 0.92 421" 13.92™
P2xPs -1.65" -1.90" 52877 9.00™  -045 -0.29™ -1.63" 10.54™ 2097
P2xPa -0.26 -0.57 -23.24™ 2917 316 0.55™ 114" -2.29 -13.32™
P2xPs 0.13 0.26 3479 -483" 506" 038" -0.52 7.60™ -91.30™
P2Xx Ps 0.63 0.98 22377 411" 238" -169™ -1.52" 274" 4.70
P2xP7 3.18™ 287" 2660 039  -184™ 067" 0.92 0.93 -27.29™
P2xPs -1.10 -1.40 18327 2472" 044 0.26™ 0.59 -1.52 47.14™
P3Xx P4 0.96 2.10™ -41.35" -36.17" 210" 0.18™ 0.14 -9.85™ 15.64™
P3xPs 1.02 1.93 25577 983" 021 -0.22" 114" -1.96 -11.15™
P3x Ps -0.82 -2.02 -340 344 0.99 0.68™ 148" 1.04 42.15™
PsxP7 -1.60 -1.79" -42.85™ 19.06™  -0.56 -0.53™ 0.59 137 4153"
P3x Ps -121 -1.07 58.87" 1372™ 2717 0.22™ -1.08 -2.40 26.83"
PaxPs -1.26 2,747 4365™ 3600" -0.17 -0.22" 0.59 213 30.73"
PaxPs -1.10 -1.35 51.827 34.94™ -440™  -0.65" -1.75" 154 -0.03
PaxP7 -0.21 0.21 34.717 22227 0.05 0.31™ 0.03 0.87 1.74
PaxPs 218" 293" -60.90™ -25.11" -167"  -040™ -163™ 276" -93.82"
Ps x Ps -0.04 0.82 -1.07 18727 371" 115" -0.08 176 4732
Psx P7 -0.82 -1.29 30.15™ 14.22" 116" -0.35™ -0.30 -0.90 11.49"
Psx Ps 124 110 521 -17.11" -123° 034" 0.03 -2.68 -25.27"
Ps X P7 -0.32 -0.57 56.02" -34.17" -040 -0.09 0.70 -157 -59.27"
Pe X Ps 0.40 0.48 -36.96™ 5177 -112° 0.33" 103" 1.65 -6.37"
P7xPs 0.63 1.04 -18.40™ -11.89" -0.01 0.06 0.14 -2.02 37.57™
L.S.D (Si) 0.05 163 150 6.64 325 1.05 0.12 0.88 2.63 5.19
= 0.01 217 1.99 8.83 432 140 0.15 117 350 6.90

“and ™ indicate to significant at 0.05 and 0.01 levels of probability, respectively.

L.S.D s least significant difference.
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