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COMBINING ABILITY OF EIGHT YELLOW MAIZE
(Zea mays L. )INBRED LINES FOR DIFFERENT
CHARACTERS IN DIALLEL CROSSES

Mosa, H.E. '
Maize Research Section, FCRI, Sakha ARS, ARC, Egypt.

i ABSTRACT

Eight diverse inbreds were crossed in a half diallel at Sakha
Research Station in 2003 summer season. The 28 F;s and the two
checks were planted at Sakha and Sids Agric. Res. Stations in a
randomized complete block design, with four replications, in 2004
summer season. Combined analysis for the two locations was
performed for grain yield, ear length, number of rows/ear, number
of ears/100 plant, resistance to late wilt disease, plant height and
silking date. Estimates of combining ability effects according to
Griffing (1956) Method 4 Model 1 were determined. Both additive
and non-additive gene actions were found to be important in
controlling of grain yield, ear length, resistance to late wilt disease,
plant height and silking date; and only additive gene action in
controlling of number of rows/ear and number of ears/100 plant.
However, additive gene action seemed to be more an important
than non-additive effect in the expression of all characters except
resistance to late wilt disease. Also additive gene action was more
interacted with the-environment than non-additive action for ail
characters, except for number of ears/100 plant. The highest
desirable values of GCA effects were obtained from Sk121 inbred
for grain yield, ear length and number-of ears/100 plant, while Sk
N14 inbred for number of rows/ear and plant height, Sk8117 inbred
for resistance to late wilt disease and Sk U10 inbred for silking
date. The cross Sk N14 x Sk121 exhibited significant superiority
over SC155 and SC Pioneer 3080 commercial hybrids for grain
yield, ear length, number of rows/ear and number of ears/100 plant.
This new cross will the recommended for further tests.

INTRODUCTION

In recent years, a major objective of maize breeding program in
Egypt is to developing high yielding yellow maize hybrids and
encouraging their cultivation to fulfill the need for feed industry.
The coneept of combining ability, as a measure of gene action was
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proposed by Sprague and Tatum (1942). Knowledge of gene action
is useful to a plant breeder in selection of suitable parents for
hybridization and in the choice of appropriate breeding procedure
for the genetic improvement of various quantitative characters.
Piovarci (1973) found that the ratio of variance due to general and
specific combining abilities was 2:1 for grain yield, 5:1 for ear
length and 45:1 for number of rows/ear, indicating the predominant
role of additive gene action in the expression of these characters.
Baktash er al. (1985) estimated GCA and SCA for grain yield per
plant and ear characters in maize inbred lines, using dialle]
analysis. They found that GCA effects were more important than
SCA effects for these traits, while Mahmoud (1989) showed that
GCA was more important than SCA in the inheritance of number
of days to 50% silking and resistance to late wilt disease. Mokbel
(1988) reported that the magnitude of the ratio of general to
specific combining ability variance was high for plant height and
number of ears/plant, suggesting the importance of additive gene
action in the inheritance of these characters. EI-Rouby ef al. (1973),
El-Shenawy et al. (2002) and Mosa {2003) reported that the
magnitude of the interactions for GCA x locations was higher than
for SCA x locations of number of ears/100 plant, resistance to late
wilt, plant height, number of rows/ear and grain yield characters.
This study reported estimates of general and specific combining
- abilities and their interaction with locations and to identify superior
single crosses over the best commercial varieties.

MATERIALS AND METHODS

Eight yellow inbred lines; i.e., Sk U10, Sk U14, Sk U15, Sk
U16, Sk N14, Sk121, Sk6241 and Sk8117 were obtained by the
maize research program .t were crossed in all possible
combinations without reciprocals at Sakha Agricultural Research
Station in2003 summer season. The 28 F;s and the two yellow
commercial hybrids; i.e., SC155 and SC Pioneer 3080, were grown
in four replications of a randomized complete block design at
Sakha and Sids Research Stations in 2004 -summer season. Each
plot was a single row, 6m long, 80cm apart and 25 cm hill spacing.
After 21 days from planting date, plants were thinned to one plant
per hill. Recommended cultural practices were followed. Data were
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recorded on grain yield ard/fad (lardab = 140 kg, 1 faddan =4200
m?), adjusted on 15.5% basis grain content and shelling percent, ear
length (cm), number of rows/ear, number of ears/100 plant,
resistance to late wilt disease (%), plant height (cm) and number of
days from planting date to 50%silking emergence. An ordinary
analysis of variance for the data was performed for each location
then combined over two locations according to Steel and Torrei,
(1980). The hybrid effect was assumed to be fixed while the
Jocation effect was considered random. Variation among 28
hybrids was partitioned to GCA and SCA and their interactions
with location according to Griffing (1956) for Method-4 Model-1.

RESULTS AND DISCUSSION
Mean squares of diallel analysis of 8 x 8 inbred lines
combined over two locations for seven characters are presented in
Table (1). Locations (L) mean squares were highly significant for
grain yield, ear Jength and plant height and significant for number
of rows/ear, indicating overall differences between the two
locations for these traits, while insignificant locations MS were
detected for number of ears/100 plant, resistance to late wilt disease
and silking date.
Table (1): Mean squares of diallel analysis of 8 x 8 inbred lines
combined over two locations for seven characters.

Grain Ear No. of Na.of Late witt Pl'unl - Silking

5.0.v. af (_g;;: 5 ‘;"g‘; rowsl st ";;_'.:f" "j'_j;;'“ "(:';‘;' (g:;;,
:C;"i“' 1 13540 | 3tagee 1251 11541 82710 740259+ | x4
Rep/L 6 25.49 092 .6 39.60 598.39 67291 2543

GCA ? azsges |ogd1se | 4m0ees | 17n6e 206479+ 3710.4 ETREY
SCA 20 ez 1 odas | m 50.99 511.26% 3345000 ENTIS
GCAxL | 7 2696" | 350+ 17 ny 40277 71756 1.66
scaxit | 20 783 0.69 ‘054 46.37 1445 106.18 .86
Error M | em 0.57 097 4635 LS 32 108

* *+Sipnificant at the 0.05 and 0.01 levels of probability ,respectively.
+ including the checks.
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Mean performance of 28 F)s and the two check cultivars
for seven characters over the two locations are presented in Table
2. Only the cross, Sk N14 x Sk121, exhibited significant superiority

Table (2): Mean performance of 28 F;s and two check
cultivars for seven characters over two locations.

Grala . Tor Ne. of No.of Late wilt H_am Silling date
Cron yicd ongth rows/ earr/108 resistaner beight
rdhad) | o | ear plant %) () {dyz)
Sk U10 % Sk Uid T3 | 2008 | i8S 106.65 3045 5287 S1a2
Sk UL0 » Sk UIS %9 | 190 | 1700 ».41 350 233.62 6175
Sk UL0 x Sk UTE was | 2007 | 1618 | 1eem Y b1z 6187
Sk U10 % Sk N14 01 | 1527 | 117 100.02 ne 2931 6125
Sk 010 xSk 121 - 937 9 | 1478 108.62 9764 %112 61.50
Sk U10 x Sk 6241 4 | 147 [ 14m 106.41 511 2062 59.50
Sk U10 x Sk 5117 2905 | 2085 | 1420 10487 100.0 23675 61.0
Sk Uld xSk UIS 15 | 1ss | 1nas 99.39 7038 10312 §2.87
Sk Un4 x5k U16 uas | ez | 170 1.5 3085 241.00 6412
Sk Uléx Sk N4 %1y | s [ e [ 10am 5685 2550 6212
Sk UM x Sk 121 e | 2027 | 1838 105.83 99.50 26087 6437
Sk VL4 xSk 6241 a6 | 1937 | 1838 10834 ss.a1 22675 6137
Sk U14 xSk 3117 23 1 17 | 162 1047 ) 241.62 62.62
Sk U5 x 5k V16 10ss | 1525 | 179 9579 TI46 209.25 6512
Sk ULS xSk N14 2438 | 1790 | 1938 99.56 9020 21087 62.75
Sk 15 xSk 121 26.64 19.07 17.30 10430 9950 236,75 $2.50
Sk 1S % 5% 6241 1383 | 1712 | 1648 10254 s m37 6187
Sk 1S x Sk 8117 sz | 1780 | 1628 10435 99.47 M2 2.0
SKUI6 * Sk NI ss | 1ms | ass 99.94 9528 2175 640
Sk UL6 % Sk 121 s | ez | oanee | 1eses ) 21987 63.87
Sk U16 x 5k 6241 2506 | 1347 | 1595 19132 97.15 2012 62.50
Sk V16 x Sk 8117 219 | 4o | 1835 100.69 100.0 23838 6112
Sk N14= Sk 121 3sss | 2088 | 1788 116,81 99.43 246,62 62.62
Sk NM4 > Sk 6241 e | 20712 ]| 169 10158 9.3 me 6112
Sk K14 x Sk 3117 et | 1768 | 1700 10457 99,50 22525 6237
Sk 121 xSk 6241 ns | e | 1500 10326 1000 2450 6215
Sk 121 = Sk 8117 mes | 1sas | s 103.26 100.0 24997 62.25
Sk 6241 % 5k 3117 2520 | 1was | 1420 99.37 1009 1330 §1.87
Check SC 158 e | s | 1aes 102,56 1000 2475 .12
Cheek SC 3080 3057 | 298 | 1548 100,08 .50 2658 6275
LSD 008 230 | v | osss 6,956 1,657 2209 1.004
0.01 5 oy | 1m0 197 15345 121 1381
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over the two commercial hybrids, SC155 and SC Pioneer 3080, for

grain yield, ear length, number of rows/ear and number of ears/100
plant. '

Figure (1) cleared that the, SC Sk N 14 x Ski21, was higher
for grain yield (ard/fad) comipared to SC155 and SC Pioneer 3080
under Sakha and Sids locations. Henee, it could be concluded that
the new single cross SC Sk N14 x Ski21, will the recommended

for further tests.
o _
39.97
40
34.76

3293

Grain yleld ard/fad

20

10

Sk N14xSk121 SC Pioneer 3080 SC156

Crosses

Fig 1:Means of grain yield (ard/fad) for the highest single cross
Sk N14 x Ski2land two commercial crosses SC Pioneer -
3080 and SC155 under Sakha and Sids locations.

The partition of the variation among hybrids to GCA, SCA
and their interaction with locations for,the seven characters under
study is given in Table (1). All the mean squares of GCA and SCA
were either significant or highly significant for all studied
characters, except for the SCA mean square of number of rows/ear
and number of ears/100 plant. Thus, both additive and non-additive
gene actions were found to be important in controlling of grain
yield, ear length, resistance to late wilt disease, plant-height and
silking date, but only additive gene action in controlling number of
rows/ear and number of ears/100 plant. However, the additive
genetic effects (K2GCA) seemed to have played an important role
than non-additive genetic effects (K*SCA) in the expression of all
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studied characters except resistance to late wilt disease Table-3.
This result suppotts the findings of Singh er al. (2002), for plant
height; El-Hosary et al. (1999) and Ogunbodede er al. (2000), for
silking date and number of rows / ear; Nawar ef al. (1988), Baktash
et al. (1985) and Rameeh et al, (2000), for grain yield and ear
length; Piovarci (1973), for number of rows/ear; Motawei (2005),
for number of ears/100 plant and disagreement with El-Shenawy
(1995) and Amer et al. (1998), for resistance to late wilt disease.

Table (3) : Estimates of genetic, genetic x environment and
environment parameters for seven characters

under study.
Character Statistical estimates A
O | K’'GCA | KSCA | O°GCAxL | O°SCAxL

Grain yield (ard/fad) 9.01 8.26 743 0.74 0.06
Ear length (cm) 057 | oss | o4 0.2 0.03
No. of rows/ear 0.97 098 0.05 8.05 0.00
No. of ears/ 100 plant 50.83 284 - 0.57 0.00 0.002
Late wilt resistance (%) | 141.50 34.63 45385 1038 0.73
Plant height (cm) 88,32 6234 | 3484 26.23 4.46
Silking date (days}) 1,08 0.66 0.29 6.02 8.00

Regarding to Table 1, the mean squares of interaction
‘between GCA and locations were either significant or highly
significant for all studied characters except number of ears/100
plant and silking date. None of the estimates of SCA x Loc was
significant for all studied characters. The magnitude of 07 GCA x
locations was larger than O?SCA x locations for all studied
characters except number of ears/100 plant (Table 3), indicating
that the additive component of genetic variation is highly affected
by environment than the non-additive component. Matzinger et al.
(1959), Debnath and Sarkar (1987), Mahmoud (1996), El-Shenawy
et al. (2002) and Mosa (2003) suggested that the additive effects
were more biased by interaction with environments than the non-
additive effects.
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The estimates of general combining effects of the eight
inbred lines for seven characters over two locations are presented in
Table 4. The results indicated that the desirable values of GCA
effects were obtained from the parents, Sk U10, Sk N14 and Sk121,
- for grain vield, and ear length, however Sk121 was the best for
grain yield; from parents Sk U15, Sk U16 and Sk N14, for number
of rows/ear; from parent Sk121, for number of ears/100 plant; from
parents, Sk121, Sk6241 and Sk8117, for resistance to late wilt
disease; from parents, Sk Ul5, Sk Ul6 and Sk N14, for plant
height towards short plants and from parents, Sk U10, Sk6241 and
Sk 8117, for silking date towards earliness, suggesting the
possibility of utilizing the above inbreds in maize breeding
programs to improve these characters.

Table (4) : Estimates of general combining ability effects of seven inbred
lines for seven characters over two locations.

No, of Late -
i sl Ear No. of Plant Silking
Inbred lines | CTHEYIEM | o | rowsiea | 27 wilt height date
(ardfad) (cm) r 100 resistan (em) (dsys)
. plant ce (%

SKU10 2.442% 1.203* 0,713 0.543 -1.739 7.203* -1.322*

Sk U4 4,932% 0,088 0,026 0760 -B.406* 6.411* G447
Sk LIS 4,432 ~1.526* 0,953 ~2.135*% -5,489~ -9.859* 0.406%
SkU16 -4,036* -0.901* 0.349* -3.322¢ -2.239 ~6.584% 1.197*
SkN14 1.984* 0286 1.849* 0.135 ~4.218 -10.380* -0.031
Sk 121 3.776 1.214* ~0.484* 2947 8.281* 13.474* 0.572*
Sk 6241 0.796* 0.244~ ~L19+ 0.218 4,614 -2.463 -0,906*
Sk 8117 2.401 -0.442* -0.734* 0.552 5.197* 2.599* -0.364*

LSDg 0085 0.794 0.199 0.260 1.886 3.147 2.486 0271

* Significant from zero at the 0.05 level of probability.

610

The estimates of specific combining ability effects of 28

crosses for the seven characters over two locations are given in
- Table 5. The most desirable specific combining ability effects were
obtained for grain yield in the crosses, Sk U10 x Sk U15, Sk U14 x
Sk8117, Sk U15 x Sk8117, Sk U16 x Ski121, Sk U16 x Sk6241 and
Sk N14 x Sk121, for ear length; in the crosses, Sk U10 x Sk U15,
Sk U10 x Sk U16, Sk U15 x Sk121, Sk U15 x Sk8117 and Sk N14
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x Sk6241, for number of rows/ear; in the cross, Sk Ul14 x Sk8117,
for number of ears/100 plant; in the cross, Sk N14 x Ski121, for
resistance to late wilt disease; in the crosses, Sk U10 x Sk U14, Sk
U14 x Sk121, Sk Ul4 x Sk6241, Sk Ul5 x Sk Ni4 and Sk U16 x
Sk N14, for plant height; in the crosses, Sk U10 x Sk8117, Sk U14
x Sk N14, Sk Ul4 x Sk6241,Sk Ul5 x Sk Ul16 and Sk U16 x
Sk121 .and for silking date; in the crosses, Sk U10 x Sk6241, Sk
Ul4 x Sk Ni4, Sk Ul5 x Ski121 and Sk Ul6 x Sk8117. Those
significant effects would contribute to the superiority of their
hybrids .The highest yielding hybrid, Sk N14 x Sk 121 was due to
the GCA of both parents in addition to significant positive SCA
effects.
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Table (5): Estimates of specific combining ability of 28
for seven characters over two locations.

612

Crosscs

Grain Ear No .of No. of Late wilt Plant Silking

Croms yield lemgth rows ears/190 resistance height - date

(ard/fad) {em) Jear plant (%) _(em)} (days} |

Sk 10 x Sk Ut4 0.173 0077 0112 2351 L4 3.65 0.352
Sk Ui » 5k U1S 2.673 LR $I7s -2.003 033 0.67 a31s
Sk U0 x Sk Ulé L4062 V899" -0.122 0.560 -5.05 2.29 -0.348
Sk Ule x5k N14 -1.744 -1.048" .23 -3.649 -4.07 -3.06 0.256
Sk U10 x Sk 121 =161 -0.235 ~0.538 -8.336 -0.82 4.84 -0.09‘1
5k U190 x Sk 6241 0.943 .633* [ 1] 1788 012 0.27 -6.639%
Sk U1t x Sk 8517 -0.236 0.307 -0.288 0310 064 266 0.33%
Sk U4 x Sk U15 Ey-1) -0.513 0,413 . «192 -7.51* 0.9 -0.327
SkU14 xSk 1S -0.098 .~0.1%3 0.1% =2.482 -1.26 5,96 013
Sk Ul4x Sk N14 ~1.244 -0.381 2.1% 0.185 -22.4* -.14* -B.64*
Sk UM xSk 121 214 0.432 -0.72% -0.503 .12 538 1.006*
Sk U14 x Sk 6241 0318 0.536 -0.017 1.126 149 -130.81* -0.51%
Sk Ul4 » 5k 8117 2.589* 0,342 0.648* 0.643 641 3.00 0.133
Sk UtS xSk U6 ~7213 -1.256" -0.038 ~1.836 =655 -9.52" 1.373*
Sk U15 x 5k N14 0381 0,432 2084 -1.045 2.06* A5 0.027
Sk U15 x 8k 121 1.089 0.619* 2419 1.393 451 -2.48 -0.827
Sk UIS x Sk 6241 1193 -0.527 6123 L4} -3.03 9.0%* 0.027
5k V15 % Sk 3117 4339 0.911* -0.455 . 3.664 3z 5T -0.3%0
Sk U16 = Sk N14 0485 0.432 0.30% 03% 281 3.5 0.485
Sk U16 x Sk 121 3.943 ~0.006 0.523 0.5 =094 1223 -0.244
Sk UT6 x Sk 6241 1.923* 1223 0.107 1810 245 12.% -0.140
Sk U6 x Sk 8117 -5.432 -0.08% -8.351 8,726 L% 7.02 -1.057
SuUNI4x Sk 121 A4 0.057 -0.226 4457+ . ad 1.9 -0.265
Sk NJ4 x Sk 6241 0.652 141t | 0382 -1.39% .5 4.36 -0.286
Sk Ni4 x Sk 8117 -1.952* -0.902* .98 1.018 162 -2.58 [ Kyl
Sk 121 x Sk 6241 =3.3%* -0.652* 0190 -2.556 4.8 -1.62 0.735%
Sk 121 x Sk 8117 -L119* 0.4 0357 «1.795 -9.38* «1L.8% -0.307
Sk £241 x Sk 8117 ~1.340" -0.360 -0.30% -4.065 N -1.78 0,798

LSDS, .05 I-.75 .44 0s? .17 6.9 5.50 46

* Significant from zero at the 0.05 level of probability,
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