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ADDITIVE AND NON-ADDITIVE GENETIC VARIANCES OF
IMPORTANT QUANTITATIVE TRAITS IN NEW MAIZE
INBRED LINES VIA LINE x TESTER ANALYSIS
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ABSTRACT

Forty-one diverse inbred lines of white maize were top-crossed with two
inbreds as Sd-7 and Sd-63 testers during the summer of 2004 at Sakha Agricultural
Research Station. The resultant top-crosses (82 Fy's) were divided into three groups,
i.e. group 1 included the first 28 Fy's, followed by the second 28 Fy's for group 2 and
finally the third group contained the remaining 26 Fy's of the total number of the 82
crosses. Each group was tested in a separate experiment, designated as Exp.1,
Exp.2 and Exp.3 with the two commercial hybrids S.C. Giza 10 and S.C. Giza 129 as
checks in these groups. Experiments 1 and 2 were evaluated at Sakha and Mallawy
Stations while experiment 3 was evaluated at Sakha and Sids Stations, all in 2005
growing season. The aims of this investigation were to determine the types of genetic
variances controlling grain yield ard/fed. (GY), days to 50% silking (SD), plant height
(PH) and ear position% (EP%) and to identify superior top-crosses (Single Crosses)
and desirable inbred lines in the studied traits.

Non-additive genetic effect was found to be more important than additive
genetic effect in the inheritance of all studied traits at all experiments except GY in
Exp.2, SD in Exp.3 and PH in the three experiments. Additive genetic variances
showed significant interaction by locations than non-additive variances in the behavior
of PH and EP% in the three experiments except in Exp.1. While, non-additive gene
action represented the major role in the interaction by locations for GY and SD except
GY in Exp.1 and SD in Exp.2. Desirable and significant g effects obtained by 12, 10,
12, and 10 inbred lines toward increasing favorable alleles for SD, PH, EP% and GY
out of 41 studied inbreds, respectively. Moreover, inbreds Sk-5140/40 in Exp.1, Sk-
5142/42 in Exp.2 and Sk-6001/83 in Exp.3 had good general combiners for yielding
ability and earliness simultaneously, indicating that they can be used as new inbreds
in future maize breeding program for improving these traits. Four top- crosses (Sd-7 x
Sk-5078/26 and Sd-63 x Sk-5126/36 in Exp.1 and Sd-7 x Sk-6001/83 and Sd-7 x Sk-
6030/90 in Exp.3) increased significantly in GY (ard/fed) relative to the best check
hybrid (S.C. Giza 10). And they were not significant differences compared to S.C.
Giza 10 in the other studied traits. Beside that, seven top-crosses significant out
yielding from other check (S.C. Giza 129), suggesting these promising hybrids (11
top-crosses) will be beneficial and effective in improving maize production.
Keywords: Maize, Line x Tester, Additive and non-additive genetic variance.

INTRODUCTION

Top-cross test has been used widely as a means of estimating the
combining ability of new inbred lines of maize. Inbred line as narrowest
genetic base could be considered as one of the suitable tester for
distinguishing the new inbreds for their combining abilities (Ali and Tepora
1986 and Al-Naggar et al. 1997).

Additive genetic variance played an important role in the
inheritance of grain yield (Shehata 1992; Kadlubiec et al. 2000; Soengas et
al. 2003: Mosa et al. 2004 and El-Shenawy et al. 2005), days to 50% silking
(Konak et al. 2000, Amer 2004 and Motawei ef al. 2005) and plant height (Gul
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et al. 2000, Amer et al. 2002 and Ibrahim and Motawei 2005). However, other
investigators found that non-additive genetic variance was responsible for the
inheritance of grain yield (Sedhom 1992, Kara 2001, Ashish and Singh 2002,
Dodiya and Joshi 2003 and Motawei et al. 2005), days to 50% silking (Singh
and Singh 1998, Gul et al. 2000, Dubey et al. 2001 and EI-Shenawy 2005)
and ear position% (Amer 2004).

The behavior of the additive type of gene action was found to be
more affected by environmental conditions than non-additive type of gene
action in the expression of grain yield (Hede et al. 1999 and El-Shenawy et
al. 2003), plant height (Amer et al. 2002 and Motawei et al. 2005) and days to
50% silking (Nirala and Jha 2001). On contrary, numerous investigators
reported that non-additive genetic variance was more sensitive to
environmental effects than the additive gene action for grain yield (Nawar and
El-Hosary 1984, Gul et al. 2000 Kadlubiec et al. 2003 and Motawei et al.
2005), plant height (El-Shenawy et al. 2003 and Amer 2004), ear position%
(Amer et al. 2002) and days to 50% silking (Ibrahim and Motawei 2005).

Superiority of top-crosses relative to commercial check hybrids for
grain yield were measured by several researchers among of them
(Venkatesh and Sarma 1999; Turgut 2001; Venugopal ef al. 2002:El-
Shenawy et al. 2005 and Motawei and Ibrahim 2005).

The main objectives of this investigation were: to study the nature of
genetic variance, to distinguish new inbred lines for their combining abilities
and to identify superior top-crosses for further use in the maize breeding
program.

MATERIALS AND METHODS

The materials were used in this study included 41 inbred lines of white
maize derived from 25 different genetic source. They were top-crossed with
the two inbreds Sd-7 and Sd-63 which were used as narrow genetic base
testers during 2004 growing season at Sakha Agriculture Research Station.
The resultant top-crosses (82 Fy's) were divided into three groups; each has
different types of genotypes (top-crosses), i.e. group 1 included the first 28
F.'s, followed by the second 28 F,'s for group 2 and finally the third group
contained the remaining 26 F,'s of the total number of the 82 crosses. Each
group was tested in a separate experiment, designated as Exp.1, Exp.2 and
Exp.3 with the two commercial hybrids S.C. Giza 10 and S.C. Giza 129 as
checks in.these groups. Experiments 1 -and 2-were evaluated at Sakha and
Mallawy Stations while experiment 3 was evaluated at Sakha and Sids
Stations, all in 2005 growing season. A Randomized Complete Block Design
with four replications was used in all experiments over locations. Plot size
was one row, 6 m long, 0.80 m width, 0.25 m between hills and one plant was
left per each hill after thinning. All culture practices were applied as
recommended. The data were recorded for days to 50% silking (SD), plant
height (PH) in cm, ear position% (EP%) and grain yield (GY) ard/fed
(adjusted based on 15.5% grain moisture content).

Combined analysis of variance over locations for each trait was donein
each experiment after testing homogeneity of error mean squares as out
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lined by Snedecor and Cochran (1967). When differences among top-crosses
were significantly found, line x tester analysis according to Kempthorne
(1957) was applied for each location and combined.

RESULTS AND DISCUSSION

Combined mean squares of each of the four traits over the two
locations for each experiment (1, 2 and 3) are shown in Table 1. Highly
significant differences among each two locations were detected for all traits
except for PH in both Exp.1 and Exp.2 and GY in Exp.2 and 3. These results
revealed the presence of markedly variations among two locations in climatic
and soil conditions. Mean squares due to entries (E) and their partitions,
crosses (C ), checks (Ch) and C vs. Ch exhibited significant or highly
significant variations for all studied traits in the all experiments except of (Ch)
for PH in Exp.1, GY in Exp.2 and EP% in the three experiments; and C vs.
Ch for PH and EP% in Exp.1 and 2 and GY in Exp.3. Meanwhile, E = Loc.
and C x Loc. were detected highly significant differences for all the studied
traits in the three experiments except of PH in Exp.1 and EP% in Exp.1, 2
and 3. On the other side, mean squares due to Ch x Loc. and C vs. Ch x Loc.
were not significant for all traits in the all experiments except of Ch x Loc. for
SD in Exp.1, EP% in Exp.2 and GY in Exp.3, and C vs.'Ch x Loc. for GY in
Exp.2.

Analysis of variance of line x tester over the two locations for each
experiment (1, 2 and 3) are found in Table 2. Mean squares due to line (L)
tester (T) and L x T interaction were significant or highly significant variations
for all studied traits in all experiments except of T for PH, EP% and GY in
Exp.1, SD and EP% in Exp.2 and EP% and GY in Exp.2. On the other hand,
(L x Loc.) interactions were found to be significant for SD in Exp.1 and Exp.2,
PH in Exp.2 and Exp.3 and GY in Exp.1 and Exp.3. Furthermore, (T x Loc.)
was detected significant for SD in the three experiments, PH in Exp.3, EP%
in Exp.2 and 3, and GY in Exp.2. While, (L x T x Loc.) interactions were not
significant for all traits of all experiments except of SD in Exp.1 and Exp.3.
Many investigators found significant differences among top-crosses, (L x T)
and their interactions by locations for grain yield and other related traits
among of them (Hede et al. 1999; Gul et al. 2000; Dubey et al. 2001, Amer et
al. 2002, EI-Shenawy et al.2003; Mosa et al. 2004 and Motawei et al. 2005).

Mean performance of 82 top-crosses over two locations for all the
studied traits in the three experiments are presented in Table 3. In Exp.1, the
SC Sd-7 x Sk-5078/26 (41.03 ard/fed) and Sd-63 x Sk-5126/36 (40.84
ard/fed) increased significantly than the best checks (SC G-10) for GY and
not significant differences from it with the other studied traits. While, in Exp.2,
SC Sd-7 x Sk-5142/46 (36.66 ard/fed) had the highest mean of GY and there
were no significant differences between it and the best checks for all the
studied traits. Moreover, two top-crosses Sd-7 x Sk-6001/83 (39.46 ard/fed)
and Sd-7 x Sk-6030/90 (36.46 ard/fed) significantly out-yielded the highest
checks and not significant from it for the most studied traits in Exp.3. These
new single crosses will be beneficial and fruitful to improve maize production
with desirable traits.

6857




A,

Motawei,

Ailiqeqoud jo sjeae) Lotg pue gg'g je sesuay

ay1Ip Jueoyubys .,
88'G BSS LS VEL S8¥'L |91 ZSEL vyl 60E°98 €580 S6¢) ¢98'9 8ELBEL | 1€Z'L [¥iL Jou3
PEDL ey GE'8E ~GVE | 21 | 8991 A4 ch'sg Si8'0 yavi 05’8 6968L | «wZl'€ [ €1 007 X x7
cco’l BE€CC | wB0'9LEL | W80FL| | | 418G +PP'8E ¥ro 9105 | G501 96°1 YP'O6E | +.92 62 L P07k |
= lELE 09 «~65¢0F | 2¥C |zl | 6922 g6 +E8V/C | »BOZ | ..0BOF 6.9 605l | «£¥2 €Y 007x7
++C5'9C $9C L1 «9CLVE | «9¥9 | 2L | €09} 0r'8 +l€8SZ | wl6C | ,8CLF | ..190) FO'LLL | wBF'9 | gl 2
AN 89/ ~B88YCE | 8V29| | | 916G/ 214 «¥9°08¥S | RLOD TRAY ¥68°0 1089} | «19'8E I [MEEEEN
891 | ..28'8l :ﬂv.t___mwm «+C6EV | I | 6966 | ,.89°€8 :cnv.vve m:mw.m ~LVIZE | w8 8F :.MN.J:V 988 | €l (1) seaun
paj/pie wo upjjis pay/pie wo) upjjis | pajpie wa Bupys
bioik | uonisod WBtey | wog || prek |WUOmsed) g g T | Pamk [suonisod wbiou | viog | N, S
uein 3 ueld |oj sheqg ¥pP ujein) &3 el oy sheqg| umig &3 wely oy sheg| *P A0S
£ dx3 ¢ 'dxg L "dx3 ]
(€ pue z )

luswiedxa yaee 10y SUOPEIO] OM) BY} J9AO S)el} 1noj ay) 10j 18)sa) x BUI| JO Sasenbs ues

‘Alaanoadsal

‘AMngeqoud jo sjens) 1g7g pur ggp je saoualayip jueayubys '

W paulqwoy :z 8jqe}

vLl Ty 8Ly Ll | %AD [ sgrt 8f 2EE 9E'} 90°}} vy E0Y 59’} % N\O)
SELE | 96'SS | 92°2/Z | 620 | uesyy | 9itE 895 | S6'88C | 6829 | e€5at | 95 85 | b0z 2’19 uesiy)
88'G 8S'S | IS¥EL | S8b1 zol ZS el Yv. | 60E'98 | €580 | 562 | 2989 |Belac) LECS' L [Pl Joug
€200 | 9S¥0L | s¥2l | sepo ! S88GE | ¥/} (68121 | JEVO |.86Z 0Z| 8180 BSYE | EL¥L | | [ 207xypsag
-LSY'9E | viSe [ 00952 | 5z0 ! S900 | .9lS'1€| 009 | €950 | 2sbz | £60°0 €90°09 | L£90S | 1 207 x Y9
»S9€l | +86 [..6999Z| ,.9z¢ SZ LOUE | ¥8°L | ib €LY SCE€ | wib62 E¥/. | 698.1 | .9/ Iz 207 x J
66 €L | 68S | ..l '65Z | bbOC 1z +180C | €V 8 | wC99) | .50€ |..62V 05| 6V6Q €969l | w¥2.°C |62 007 x 3
+CLLVE | anlBI'ES |iu O VOZ L vvaE PEL b SE0EL | 9 €00 | BSEEL | ...G2F | 12519 ¢Sy | vil'es [ ..99719 | | Yo 'sa 9
«+8/6°05| €0¥'. |.5Z'0/8 | .0520 I SCEL | 99E'L | . 0'62L | 9542 | 46469 | thEL 95215 | w9522 | | | (YD) syoeyp
w06F8 | wGL'VL [P EFSI| L8907 [ 8595 | v09'bb | Z0E8 | 1.59F |w6061L| 0P 15 LVEGZ| 4188 | /2| (O] sessoin
2LL 18 | «Z6°G) [wEBGOSH ..166Z ) 8E €S | wulSLY | 2L T08 | 269 (297 LLI| 18P0 OE O LV62| B2 1L 62 | (3)  semug
€S0k | v¥6L | ¥'1ee | s8g5El 9 LL€9 | 6060 [LE0'8ZLL| 1€2k | 22991 | 9g9 6VS'69€ | 82/ | 9 “207/day
€66 | «895°88 [082FSt G iz b 6612 | ../ €EE | 9999 | ..v'88/ |..0'8091 | 2.6 bG7 1089 |..0'v62Z| | |(207) suopeso
poyjpie % (wo) | Bupyjis Pajjpie % (wo) [ "Bupyis | peypae % (wo] [ Bupys
PloIA | uopisod| yybiey | o . PIoIA | uomisod| jyBjay | o qc PIeIA |uopisod| jyBrey | o0 | -
ueig) Jeg ueld | o) sheq ¥p ueio) ey we|d | o} sheq| uein Jeg jueld | o3 sheqg ¥p AO's
g "dx3 Z dxg 1 “dx3 \_

Pue z°;) Juswadxe yaea 104 suoneao) omy U} 1910 S}IBI) IN0J By} JO YIee JO Sale

"G00 Jo uosess ‘(g
nbs ueaw paulqwo) :1 s|qey

6858



J. Agric. Sci. Mansoura Univ., 31 (11), November, 2006

LL'E GO'E | 96k 5L Lo'o vl CSE 8611 6L°1 100 oy BEE | 6L'GL €r'l 3
8EC LEZ | LELL 611 S0°0 09°€E 19¢ 0lL'6 160 500 £5E ST | ¥SLE 60°}
je_as 1’ _asm a
00°'LE GES | L'8lC 4] 621-9 OS 96'LE 95 0'sL2 2'r9 621-9 0§ LEZE | 695 | 9882 | OF9 6Z1-9
LL'pE | 8PS | GE6Z 9'89 01-9 38 ZEEE 04S S'86¢C 5.9 01-9 OS PSOE | 265 | O00E | 999 (1] 52
Z6'CE G'9S L1'8L2 999 | pS/1025AS xE€9PS| 9L'GE [ P8BS | L'VBZ | 999 | Op/OVIS-ASxEQ-
¥ - 0Z'LE LS 0ELL 079 |€6/06164S x£9-PS| GL'GE [ 885 | 8062 | 069 | 6E/CELSAS*ED"
9L'L2 ELS | 5892 569 |S6/EEZIIS x €9-PS| 68°L2 harde] LViLE €69 |26/22164S x£9-PS | 652€ [ 665 | 8882 | 9/9 | BE/IZLSASxED-
8y’ 62 695 |Llec g ¥B6/9€09-4S x £9-PS| 9692 GES LElZ 979 |16/22154S x€9-PS| 982 | L'PS | €F6Z | B899 | LE/ICISASXED
91°'82 895 | 1952 L E6/EE093S *x €9-PS| €1'9C L'ES L9 689 | 0S/ZLLGNS x€9-PS | P80OF | G09 | G962 | €49 | 9E/9TIS-AS*EY
| DE'BC LES | L 192 S C6/CE09S x €9-PS| Z6'EE S'09 5 00€ L'69 | 6p/£9LGAS x €9-PS | €8°GE [ 614G | L'I62 | SL9 | GE/960S-IS*EQ-P
Z8'LE L'4G | §9.2 9 L6/0E09-4S x €9-PS| 9L'LE 2'4l5 L'¥82 219 | 8P/LGLGNS xE9-PS | EE6L | BG5S | 9282 | S69 | PE/IE0S-ASXESP
Ly Ze 2.5 10082 8 06/0E09-3S x £9-PS| 9€'CE L6865 L'682 829 |Lp/LSLSAS xE9-PS| LL'VE [ BLS | SP6L G'89 | EE/FB60S-AS=ET-PS]
1692 995 | S092 B 68/8209-3S = € |uW_ LE'SE Z'8S 1682 089 | 9b/ZrLS-dS x €9-PS | POEE | 295 [ S'S6C 289 | ZE/FB0SAS*EY-PS
| §8°8C 84S | LE9C S B8/9209)S x £9-PS| G6'LE €49 L'L6T .'89 | Sh/ebLSHS x£9-PS | 690E [ €19 | 9682 | 049 | LE/ZB0SAS*ES-PS
| 69°8¢ 298 | 5992 Lel L8/9209°3S = €9PS| SL'EE 0'ss 9'E8¢ 989 |¥P/EKLISAHS xE9PS | OF62 | §19 | 0262 8'89 62/9805-4S*E9PS|
8L'¥e 99 2592 20. |98/F009-3S x £9-PS| 68°LC L¥S G'28¢ 979 |Ep/ZprISAS x€9-PS | 6962 [S4S | 9¥8Z | 0.9 | 8Z/980S-IS*ET-
L1662 9’9 2182 €2/ |58/€0093S x £9-PS| ST VE 86 2682 499 Zh/TP1S)S % £9PS | E8'LE 309 | 9982 L'99 | LZ/980S-YSxE9
69°8¢ ‘€S | £°692 989 |8 /1009-)S = £9-PY /B'6C 6'4S 2’882 149 P/LP1G-AS x €9-PS | 0Z'GE =85 | 6°20€ L'L9 | 92/8L05AS*ES-PS]
EL'ZE ‘96 [ 9482 9/9 |€8/L009-)S x €9-PS| LE'ZE 6'ES €582 §'l9 PS/LOZSNS x L-PS 2G'LE [ 285 | V62 | €99 | Ob/OFLSYS x L-PS
PP LE 1'95 1’92 9'/9 S6/EEZ9S = L-PS | OV OE 165 £E82 €89 |ES/O615AS x LPS Z0SE | G665 | O'EOE L'L9 | BE/ZELSAS x L-PS]
LZ'PE 9S8 l'68C £69 P6/9E09-)S = L-PS | ER'GL 295 L'6L2 829 |ZS/ZLLSS x L-PS EZ9E | 009 | €662 | G99 | 8E/9ZLSAS x L-PS|
88'ZE 895 1’042 Y] EB/EE09S xL-PS | L1'OE 8PS 9'962 L9 LS/ZLLSAS xL-PS 90EE | 92G | S982 | 049 | LE/9ZLIGAS x L-PS|
80'SE | 0LS |12/ 91ls |26/ZE09)S x4-PS | 26'LC ¥is £682 1’89 | 0G/2LL5-4S x.-PS L0vE [ €8S | 9882 | 8'/9 | 9E/9Z1G-)S x L-PY
EECE 045 | 1’842 S5'0L L6/0E09)YS = 2-PS | EF'EE 809 fARA1 069 | 6F/E9LSAS xL-PS L02€ | 265 | LIOE [ 979 | SE/960G-AS * L-PS]
9P'9t | 265 | 9862 9’1, |06/0e093S x4-PS | ELOE 9’85 L'162 289 | 8p/LSISAS xL-PS lpZe | €95 | 182 | 289 | ¥E/I60S-AS x L-PS)
862 | ESS | E'¥9C 0'b. | 68/8209)S xLPS | EEVE 109 €662 2.9 | Ik/ISLSS =L-PS 18 [L95 | 2262 | 9F9 | EE/F60SAS x L-PS|
66'€E | 945 | 5082 €1, | 88/9209)S xL-PS | 99°9€ 695 0'l62 919 | 9b/ZrISAS xL-PS pREE [04S | 1962 | £'99 | ZE/KEOS-AS x L-PS
06°0E | §'6S | 8¢28¢ 01s |28/92093S »2-PS | ZVEE B85 L'86¢2 889 | Sk/ZPLGAS xL-PS 68°0E [ 209 | 2062 | 589 |LE/Z60SAS x L-PS
06°¥E 0ss | 2'L82C 989 98/P009-4S =2-PS | LP'ZE 2'Es g'p6e ‘89 | PPIZPISAS %L-PS 8y 0E | E65 | £E€6C Z'L9 | 62/98058-AS x L-PS]
A 9s | L'I0E 1'EL G8/E009-4S x2PS | OL'LE ESS 5882 8.9 | ER/ZPLSAS =L-PS 6€62 | 1’95 | 9282 £'99 |82/9805-3S x L-PS)
00°0E LPS | LOLE L'0L ¥8/1009-4S x/-PS | EE'EE 198 S 162 089 /TP 1G4S xL-PS L96Z | 98G | 2982 | 099 L2/980-4S x [P
L¥'6E 125 |O'LIE £89 €8/1L0093S xL-PS | ¥I'SE L'6S 9ELE 899 L/l P LGAS xL-PS €0'Lly | 909 | 000E G99 |92/8.06-4S x L-PS|
—uou___ﬂ_mu o\ncon_“_ n—hmgu Bupjjis ﬁwu.._u__.mu % d :W_U_ Bupjis vat_ﬁma a\e:Ob -“_Uv Bupyiis
pleik | -ysod |ubRY| %08 ok |uonisod | wBlay | %0s ok |-usod| wbley |e405 01
uiesg | Jeg | jueld oa\maun EHRE01D _ﬂrho .__sm_ jueld [o1skeg sess0l) ._h..._w._m. g | e | sheg sessol)
£ax3 z dx3 1 dx3

"SUOI}EI0] OM]} JOAO SjuawilIadxe aaly} ayl Ul S}ies) paipnis ||e 10j $ass042 doj Jo aduewsopuad uesy ¢ ajqeL

6859



Motawei, A.A.

Superiority of top-crosses relative to the commercial hybrids (S.C.
Giza 10 and Giza 129) for grain yield in three experiments over two locations
are shown in Table 4. Two single crosses Sd-7 x Sk-5078/26 and Sd-63 x
Sk-5126/36 exhibited positive and significant percentage over the two checks
however, SC Sd-7 x Sk-5126/38 and SC Sd-7 x Sk-5140/40 were
significantly increased relative S.C. Giza 129 only in Exp.1. Also, one top-
cross (Sd-7 x Sk-5142/46 in Exp.2 exceeded significantly than S.C. Giza 129.
Meanwhile, in Exp.3, two SC Sd-7 x Sk-6001/83 and Sd-7 x Sk-6030/90
significantly out-yielding than S.C. Giza 10 and S.C. Giza 129. Furthermore,
SC Sd-7 x Sk-6004/86, Sd-7 x Sk-6026/88, Sd-7 x Sk-6032/92 and Sd-7 x
Sk-6036/94 were significantly increased than S.C. Giza 129. These results
pointed out that these 11 promising single crosses which showed superiority
over the checks could be used in future program for hybrid maize production.
Venkatesh and Sarma 1999; Turgut 2001; Venugopal et al. 2002; El-
Shenawy et al. 2005 and Motawei and Ibrahim 2005 estimated the
superiority relative to commercial check hybrids for grain yield .

Estimates of general combining ability effects of 41 inbred lines and
two testers are presented in Table 5. Desirable and significant g; effects
achieved by 12, 10, 12, and 10 inbred lines toward increasing favorable
alleles for SD, PH, EP% and GY out of the 41 studied inbreds, respectively.
The highest and desirable values of g; effects were obtained with inbred lines:
Sk-5086/27 for SD, Sk-5096/34 for PH, Sk-5126/36 for EP% and Sk-5078/26
for GY in the Exp.1; Sk-5201/54, Sk-5196/53, Sk-5172/50 and Sk-5142/46 for
SD, PH, EP% and GY, respectively in the Exp.2. And Sk-6001/83 for SD and
GY, Sk-6028/89 for PH and Sk-6001/84 for EP% in the Exp.3. In view of g,
effects it could be noticed that, inbreds Sk-5140/40 in Exp.1, Sk-5142/42 in
Exp.2 and Sk-6001/83 in Exp.3 had good general combiners for yielding
ability and earliness together. In addition, three inbred lines i.e., Sk-5086/28,
Sk-5201/54 and Sk-8001/84 exhibited desirable g, effects toward earliness,
short plants and best ear position simultaneously in Exp.1, Exp.2 and Exp.3,
respectively. This result indicate that these new inbreds could be used in
future maize breeding program for improving these traits.

Tester Sd-7 was the best combiner for days to 50% silking in
Exp.1 and Exp.3 and toward inducing grain yield in Exp.3. On the other hand,
the second tester (Sd-63) had desirable and high significant estimates for g
effects toward short plants in Exp.2 and Exp.3. Ali and Tepora 1986 and Al-
Naggar et al. 1997 found that narrow genetic base considered as the suitable
tester for distinguishing the new inbreds for combining abilities.

Genotypic variance and their interaction by locations of the four
studied traits at the three experiments are shown in Table 6. Non-additive
genetic variance played an important role in the inheritance of SD, EP% and
GY for the three experiments except of SD in Exp.3 and GY in Exp.2
whereas, the additive effect represented the most contribution. While, the
additive gene action was predominant than the non-additive effect in the
inheritance of plant height in all experiments.
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Several investigators reported that additive genetic variance was operated in
the expression of grain yield (Shehata 1992; Kadlubiec et al. 2000; Soengas
et al.2003 and EI-Shenawy et al.2005), days to 50%silking (Konak et a/.2001,
Amer 2004 and Motawei et al.2005) and plant height (Gul et a/.2000; Amer et
al.2002 and Ibrahim and Motawei 2005). Meanwhile, the other investigators
found that variance due to non-additive gene action played an important role
in the inheritance of grain yield (Kara 2001, Dodiya and Joshi 2003 and
Motawei et al.2005); for days to 50% silking (Singh and Singh 1998, Dubey et
al.2001 and El-Shenawy 2005) and for ear position% (Amer 2004).

Additive genetic effects showed high interaction by locations than
the non-additive effects in the expression of GY in Exp.1, SD in Exp.2 and PH
and EP% in Exp.2 and Exp.3. While, non-additive genetic variance was more
sensitive to locations of PH and EP% in Exp.1, SD in Exp.1 and Exp.3, and
GY in Exp.2 and Exp.3. The magnitude of the interaction due to o GCA x
Loc. was markedly higher than o SCA x Loc. for PH (Amer et a/.2002 and
Motawei and Ibrahim 2005) and for SD by Nirala and Jha 2001. While, it was
vice versa for GY by Nawar and El-Hosary 1984, Gul et al. 2000 and
Kadlubiec et al.2003; for PH by El-Shenawy et al. 2003 and Amer 2004; for
EP% by Amer et al. 2002 and for SD by Ibrahim and Motawei 2005.
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