"

‘ b
€4 Minia J. of Agric. Res. & Develop.
gg% Vol (*V)No. \ pp V-Y¥, YoV

FACULTY OF AGRICULTURE

STUDIES ON COMBINING ABILITY UNDER TWO
SOWING DATES IN SOME TOP-CROSSES IN MAIZE

Kh. A.O. EIl-Arif, A. S. Abo El-hamd and I. N. Abd-Elzaher
Dept. of Agron., Fac. of Agric., Al-Azhar Univ., Assiut, Egypt.

Received 'V Jan. Y«\) Accepted Y+ Feb. Y+«\)

ABSTRACT

Sixty Sy white maize inbred lines were derived from Giza-Y
population in Y++Y summer season and top crossed with two
testers i.e., Giza-¥ and SC-YYA in Y+«+A summer seas+on. The
obtained ‘Y- top-crosses and one check SC-Y+ were evaluated or
two sowing dates i.e., V*" June and July Y+« 9 at the Experimental
Farm, Faculty of Agriculture, Al-Azhar University, Assiut branch
to identify the best combiners inbred lines regarding to the general
combining ability and the best top-crosses regarding to the specific
combining ability. The obtained results revealed significant or
highly significant differences among the lines and top-crosses as
well as between testers and the interaction of lines x testers in each
sowing dates and combined over dates for all studied traits, except
testers for number of days to ©+Z tasseling in each sowing dates
and combined over dates, number of days to ¢’ silking in the
second sowing date and combined over dates and number of
rows/ear in the first sowing date. Also, significant or highly
significant differences were found between sowing dates and the
interactions of top-crosses, lines, testers and lines x testers with
sowing dates for all studied traits, except ear length of the
interactions of crosses and lines x testers with sowing dates and
number of days to -7 tasseling, number of rows/ear and grain
yield/plant of the interaction of testers x sowing dates.

The average of the top-crosses in the first sowing date was
significantly higher than their average in the second sowing date
for all studied traits.
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Significant desirable GCA effects were found in some inbred
lines for all studied traits.

The tester SC-) YA was the best combiner for plant height,
ear length, Y« «-kernel weight and grain yield/plant in sowing dates
as well as number of days to ¢ 7 silking in the first sowing date
and number of rows/ear in the second sowing date. However, non
of the two testers had significant GCA effects for number of days
to ¢+ 7 tasseling in each of sowing dates, number of days to ¢+’
silking in the second sowing date and number of rows/ear in the
first sowing date.

Significant desirable SCA effects were found in some top-
crosses for all studied traits. Average variance of GCA exceeded
that of SCA for all studied traits, indicating that the largest part of
genetic variability could be attributed to additive gene action which
played an important role in the inheritance of all studied traits over
dates. However, additive type of gene action was more affected by
environments than non-additive type for all studied traits over
dates.

The inbred lines played the major role in the inheritance of
all studied traits in each of sowing dates.

INTRODUCTION

Maize is the third most important cereal crop in the world,
providing nutrient for humans and animals. Successful development of
Improved maize (Zea mays L.) hybrids depends on combining ability
of inbred lines. The concepts of characterizing inbred lines in their
crosses were defined by Sprague and Tatum (Y4¢Y). Hallauer (Y4V®)
indicated that a suitable tester should be characterized by its simplicity
in use and provide information that correctly classifies the relative
merits of lines and maximizes genetic gain. Ameha ()4VY), Hallauer
and Lopez-Perez (Y4Y%) and Diab et al (Y%%¢) suggested that narrow
genetic base tester can be effectively used to identify lines having
good GCA and the most efficient tester is that bone having a low
frequency favorable alleles.

Nawar and El-Hosary (Y%A¢) and Attia (Y34Y) reported that the
variance component due to SCA for grain yield and other agronomic traits
was relatively larger than that due to GCA, indicating that the non-additive
type of gene action appeared to be more important in lines previously



Combining ability of some top-crosses in maize

selected for grain yield performance. On the other hand, El-Zeir et al
(Y+++) stated that when the lines were relatively unselected GCA or
additive type of gene action became more important, developing improved
hybrids mainly depends on the improvement of the breeding source
populations. S, progeny selection scheme subsequently imposed to
improve population per se. This helps to eliminate deleterious recessive
alleles that became homozygous due to inbreeding followed by selection,
which leads to increase the gene frequency of favorable alleles at all loci.
Theoretically selection based on S, is expected to utilize additive
genetic variance better than intra-population selection methods.

The present investigation was designed to identify the best
combiners inbred lines regarding to the general combining ability and
to identify the best top-crosses regarding to the specific combining
ability. Also, to determine the important types of gene action.

MATERIALS AND METHODS

Sixty S, white maize inbred lines were derived from Giza-Y
population in Y+ +Y summer season where, Y+« vigorous plants were
selected before silking and self pollinated. After harvesting, )+ + selfed
ears (Sy's) which gave sufficient grains were chosen. In Y+ +A summer
season, top-crosses were formed between selected V-« + S, inbred lines
and the two testers i.e., Giza-Y and SC-) YA in two isolated blocks and
among them sixty S, inbred lines were succeeded cross with the two
testers and gave sufficient grains to be evaluated in the next season. In
Y+ +4 summer season, the Y+ top-crosses and one check SC-)+ were
evaluated in the two sowing dates i.e., '* June and July at the
Experimental Farm, Faculty of Agriculture, Al-Azhar University,
Assiut branch. The experiments were laid out in a randomized
complete block design (R.C.B.D) with three replications.
Experimental plot size was one ridge, ¥ m in long with Y+ cm between
ridges. Planting was done in hills spaced Y°© cm apart on one side of
the ridge. The recommended cultural practice of maize production
were applied at the proper time.
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Data were collected for number of days to © -7 tasseling, number
of days to ©-7 silking, plant height (cm), ear length (cm), number of
rows/ear, ) + +-kernel weight (g) and grain yield/plant (g).

Statistical analysis

Data of each sowing date and combined over dates were
subjected to analysis of variance according to Gomez and Gomez
(Y4A€) and treatment means were compared statistically using the test
of the Least Significant Differences (L.S.D.). The combining ability
effects and types of gene action were estimated according to
Kempthorne (Y 4oV).

RESULTS AND DISSCUSION
Analysis of variance and mean performance

The analysis of variance of all studied traits in each sowing dates
and combined over dates (Tables ) and Y) indicated significant or
highly significant differences among lines and top-crosses as well as
between the two testers and the interaction of lines x testers in each
sowing dates and combined over dates for all studied traits, except that
of testers for number of days to ¢+ tasseling in each sowing date and
combined over dates, number of days to ©:Z silking in the second
sowing date and combined over dates and number of rows/ear in the
first sowing date. Also, significant or highly significant differences
were found between sowing dates and the interactions of top-crosses,
lines, testers and lines x testers with sowing dates for all studied traits,
except the ear length of the interactions of crosses and lines x testers
with sowing dates and number of days to ©-7 tasseling, number of
rows/ear and grain yield/plant of the interaction of testers x sowing
dates.

Mean performance values of the top-crosses for all studied traits
are presented in Table Y. The obtained results showed that the average
of the top-crosses in the first sowing date was significantly higher than
their average in the second sowing date for all traits. The top-crosses ¥
X SC-YYA and Y'Y x SC-) YA had the earliest tasseling date in the first and
second sowing dates with values of ¢A.¥Y and £1.YY days, respectively.
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Table ¥: Means of all studied traits for VY« top-crosses in the each of sowing date .

Number of days to ¢ 7 tasseling Number of days to ¢+ 7 silking

Lines First date Second date First date Second date
Giza-Y [SC-YYA] Mean [ Giza-Y [SC-YYA] Mean [ Giza-Y [SC-YYA] Mean [ Giza-Y [SC-YYA] Mean
\ otV [ eV oo [ oY At [ oAV [ gAY [ ta e [ vy [ ev v [ oo we [ ov iy [ o v [ oV Ay
¥ SNV | ONY¥ | 6% 8+ | 6V, 1 | OV. e | OV.e1 | OAYY | Te.es | O8NV | Of 1 | OV YF | 661V
Ad XN XN otV oV . AN oY v o9 R oV, e, 8o TV 80 v+ so ¥V¢
[ L v+ | OLYY | 6E NV | €AY | 6V, s | €4 AE | OV s+ | OVYY | OVAV | 6V 1 | OF «1 | OV«
g SY ++ | 06V | OV AE | €4 YF | 6V.«1 | 64V | Of s+ | OVYY | 667V | OV ++ | 0% 1 | OF .+
T S YF | 6V ++ | 6.3V | €A+ | EAYY | €AV | OV AV | 6L YF | 6t .. | €47V | 6V YF | 6. 8.
v SYNV | €4 YY | 6.0 | €EAYY | €VAV | €A« | ONYY | OV AV | 6t 6. | oYV | 6+ 1 | OV V¢
A TAAY | 6o | £9.¥E [ £V.er [ £V.er | EV.er [ OV.FF [ 0¢..+ | OVAV | 8.+ | 6+..+ | £9.0%
T SVIV | oV, + | 6V.F¢ | 6F¥ YV | 8%.++ | OEAE | OV AV | N AV | 643V | 6V,«. | 848V | OA V¢
\D TAFY | 663V | 6V 0+ | £V.«+ | 4V | EAYE | OXFF | 66 YF | 66 AF | 81 .+ | OV FY | 6V 1V
LR STV | 0L YY | 68,6, | 8&.++ | 8V AV | OV AE | N+ FY | 61V | 6A 6. | OA«+ | 86V | OW AL
VY V... | OV.AV | 6V.¥¢ | 6% <+ | YAV | Y AE | 64V | NV, ++ | N+ ¥E | 6%V | 663V | 6% 1V
VY 60 .+ | 0L YY | 6V | 6V, s | 6Y.«+ | OY <+ | 64 FY | 64 +. | 641V | GE YT | 61 YTF | 6o VT
Ve ST FF | 6%, ¥F | 6% YV | 6¥ AV | 6V AV | 6Y AV | 3V, ++ | "+ AV | V.Y | 6V AV | 66 YY | 6% 6.
1o SYYY | 06 YV | OYAY | €99V | OY.AY | 6V Y | OX.FF | OA.++ | OV.NY | 8f.«+ | OV FY | 661V
T STV | 893V | O%.AV | GE.FF | OF AV | 08+ | SV.FY | NV.vv | VANV | OVAV | 698V | eV.V
V'V RV [ oY v oV At XAV [ e FY [ €A e YAV [ oY ¥Y | oV 0. [ANE oF v oY v
YA SV v | 66+ | 6%, ++ | OV AV | OV AV | ¥V | AV FY | Ne v+ | N AV | 61 FF | 61 FF | 61 FF
Ve SV YY | oV..v | OVANY | 6%+« | 603V | 60 A€ | WY+« | NY v+ | WY o+ | 64V | 6A «+ | OA AL
D V.V | OA.++ | OV AL | OV.AY | 89.FF | 8V.«+ | NF.++ | TF. x| TF. s | N .FF | ANV | 64,6
I SYSV | OFV.AV | oF NV | E8.¥F | EASY | €9+ | OARYV | 64.¥F | 64..+ | 6V.FF | 61.¥F | 61.FF
YV 8%, . | 60 FY | 663V | YAV | 8V FF | 6Y.«+ | \V..+ | 84V | N+ A€ | OENV | OEFF | 8¢ 6.
¥ % .. | OV AV | 8F.AE | 8Y,« s | 8Y.« s | 8Y.«+ | OAFY | GAFY | GAFY | 6.« | 66 FF | 86V
\E SE v« | OAYY | 6%V | 6Y AV | 66 VY | 8¢ ++ | 6%+« | VAV | N+ Af | 667V | 64 s | 6V V£
Yo A+« | 6% AV | 6V Yt | 66 YF | 6F YV | 6& YV | Y F¥ | %V «v | VAV | 6A s | 673V | 6V V¢
< %+ | 673V | 60.¥¢ | €4.FY | €4.FF | €4.FF | OA.++ | 84 FF | GASY | 6V 5V | OF.3V | Y. YV
YV X v+ | 0%+ | O%.++ | Of.++ | OFFY | ¥ AV | NV FY | NV.«+ | NV AV | 67V | 66« | 606 A%
YA RN vy vy oY, v O v 6. 0. ny.ay 1Y 1YYy oy v oY v oy Ye
Yq oV YY [ et AV OF vy 0F v oY AV oY Y¥e AV SAYY [ T v oV v oYY oAV
Y. % .+ | 0¢ IV | 0 ¥E | OF v | OY . | Y 6. | 64 FY | 6% «+ | 6V AV | 6V AV | 661V | 61V
L) e | EAYY | EXV | EV. .+ | EN.FF | XAV | OF... | OV.AV | OV.¥E | E4.¥F | EAYY | EA.AT
¥y R4 EAYY £9 AY £q.YY £ VY £V AY of ¥y oy ¥Y oY AY oY ¥Y €9, oAV
¥Y¥ S . | 0 .FY | 6.V | EAFY | EAFY | EAFY | 6V.FF | OY.FF | 6V.AF | 6+.FF | 61,5V | &Y.+
¥ TIYY | OF.YY | 6V FY | £V..+ | 6+ FY | EASV | 8YYY | ATV | 668, | £4.FY | 6F. .+ | 6V V
¥o YAV | EA.FY | 6.6+ | €4V | €A+ | EAAE | OF.FY | OY.FF | OY.AF | OY.FF | 61,5V | &Y.+
¥ S0V | 0£ %V | 661V | 60 ¥Y | 8Y.«+ | €V | 64V | N+ AV | "+ \V | VAV | 6V AV | 8V.AY
¥V oY v oAV AR £3YY [ RN 80 v SY AV R oY v oY v oY v
YA YV | 6.+« | 6F.¥¢ | 6V ¥F | 8V, ++ | 6V \V | 6%V | 6%.++ | 61.¥¢ | 8¢ s | 6F.++ | OF. 0%
¥ StV [ o¥ oY At oY v 9V [ o A% SN AV [ eT v 6T ¥¢ 6o AV [ o¥ v 0t Y¢
[ ST YV | 0L YY | 6EFY | 6V YF | 6V .+« | OV AV | 68 ++ | OA++ | OAS: | OV YF | 66+ | 667V
[l TASY | 6. YV | €4 FY | €19V | VAV | €YV | 6V AV | 6P FY | 6F .+ | £4.++ | 6. FF | €31V
[ oY YY [ oV AV oY 0 EAY EATY EAY oAV oF ot At o ¥Y R S v
[ LYY | 6¢YY | 66 YV | €47V | 6V ++ | 6+ AL | 6V, ¥F | 6V v | 6V YV | 6F «+ | 6V Y | 6V AV
Tt SY.Y¥ | OV.¥F | 6V.¥F | 6).++ | 6V .¥F | 6V NV | 6. FF | 667V | 6%.++ | 6%+ | 62.++ | 0%+
To ¥ v | 6%« | OF.«+ | 6V YV | €4 FY | 6. ¥YF | 6V« | 6% ++ | 676+ | 6F AV | Y YY | ¥ «»
[ SY IV | 0V IV | 6Y AV | 6. ¥FY | 6. ¥Y | 6. ¥Y | 60 ¥y | 61 ¥Y | 66 AY | oV ¥Y | 60 VY | o V¥
iV SY XV | 6.+ | OF.FE | 6V.++ | OV AV | 6V A% | 6% «+ | OVAV | 6% AL | 6V AV | 6%« | 6%.¥¢
TA S€ v« | OV« | 6¥ 6+ | 6V AV | 6V AV | 6V AV | 6V, FF | 6%V | 6V s | GE YV | 6F AV | 6% +»
€9 oY v oY v oF v EAAV [ e AV [ e YV [ oV YV [ 0ARV [ oA v oF v oAV [ of At
B Y .+ | 0%+ | OF 6. | €43V | 6V, «+ | 6+ FE | OAY | N+ v+ | 64 FE | 66V | 6V .« | 61 V¢
oY oYY | 66+« | 661V | 0¥« | 6V FYF | 6Y AV | T+ .+« | XYY | 6AV | 667V | 6F AV | 6¢ AV
oY 6oV [ 0f ¥Y | 00 v OYAV [ oV, v oy At N YV [ OV YY [ oA AY [ e AV [ ee AV [ 60 AV
oY St AV [ 6T ¥V [ 00 0. SYAV [ oV ¥Y [ oY 0. A YV [ 0 ¥Y [ oq¥Y [ o7 . 6o ¥YY [ 00 AV
LXK 60V oo YY | e0 .04 oV v ey v oY ye T YY [ ed Ay T en SN YY | oo ¥Y [ oo AY
55 86 v+ | 6%+ | 6606+ | 6V ++ | 6V ++ | 6V 6. | 64 ¥F | 64 YV | 64 ¥V | 6Y AV | 6¢ 1V | 6¥ AV
5% ¥V | F.FF | 6¥. 6+ | 8V FF | 6+.++ | 6+7V | 8¢+ | 6F.++ | 6F. 8+ | OF.FF | 6F..+ | 6F 1V
oV so¥v [ en v [ e v [ evrw [ ey v [ evyy [ ed .. [ eayyr [ ea v [ evyy [ ev v [ eroe.
oA on AV [ e oo [ e we [ evwy [ ovwy [ ov ¥y | ea v [ ea ¥y [ ed e [ o1, [ co¥r [ oy
°q OYYY [ 0t v. | OF AV | oY «v | OYAV | oYY | oV e | OA v+ | VoL | oY v | on . | 0t 0.
iX V. .+ | 607V | 61 FE | 66+ | OFFY | €V | "V AV | 64 FY | N. 6. | 6ANY | 6.« | OV.VE
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Table ¥ : Cont.

Lines Plant height Ear length Number of rows/ear
First date Second date First date Second date First date Second date

Giza-¥ ‘SM' Mean |Giza-Y |[SC-) YA Mean |Giza-¥ ,%,\' Mean |Giza-¥ ,SM' Mean (Giza-¥ ,,%C' Mean |Giza-Y \\'E 1 Mean
y YOI PV TR, o[V AV VEV PV [YIN, « o[V AV Ve 0V [ Yo Av | Yo uV [ Ve V[ VAAF [ VA R0 \F FF[ N .« [VEAV|F.FF[ V0 PV [V VP
¥ YAL PY TP o [YOA V| YVY XV[YYY YY[VEV v | Yo Yo [YEEV| YY.YE | Yo NV [YFAV|YY 30| VE V| VA ++ [V FE| VP FF VYV ¥V |16 V7
¥ YA V[V Y AV YER AV|YVe PV VAT TV|YYA O+ YEOF | YE Ae | YEIY | YV Ae [YYAV|YY A4 VE V| VYAV | P V[ VY AV V) PV [ VY
T YEY Y [YYV, o o[YTE AV|YYX AV|YVe YY|YYF 64| Yo 0V | YV EV| YV oo | Yo Av [ Ve AV Y €8 VERV|VERV|VEAV|IF FF VY FY [V ¥V
5 YFY AV[YVV XV[YY6 TV|YVY TV [Y 6 YY|V oA AT YA AV|VAA | YA YE [V A [YVAV| IV EQ V6 FF | VY V| VE o« [VY RV V) PV [ VY v
T Y006 YY YAV, « «[YVY V| Y&+ V[TV ++|V60 N[ YY Yo | YY EV| YY AL | YV EV[VAAY| Y. 30 VY AV[ VO ¥V |VE o[ V) FF VY FY[1Y VT
v YAY TV [VRAFY|YAY 04| YAY «+ [TV YY|YVY AV YY Yo [YENT | YY AV [ YV A+ [ YV 0. |YY 10| VO6 YV |VE V|10 «+ [VERV|VE v [VEVE
) YVY V[V « [TV AE[Y0) V| YTR «|VEF AE VA Yo [VANY | VARV [ VA A [YO AV VYV FY [NV FF[VE o [T AV [ V) FF VY o[ V) AV
q YXA_ [V FFYVA IV[Y0) o [YVY V[V AE[ VA Yo [YEA | YY oo [V AL [V 00 [VA R0 [ YY YF[ VY V[ VY [ VY FF[ Ve V[ VY o
D YEA,«  [VEV.AV|VEO AE|YTY o [YE« NV|TYO NG VA Y+ [YY.EV| Yo ¥E [ VT A [YYAV| VR €8 VO FF|VE V|10, [VEAV[VO TV [ 106, ++
L YA6 TV[TRA, V| VAY TV|YAS FY[YX) FY|YVF FF Y)Y 0V [ Y AT | YY Y [ YV NY [ YY) 0. | Y)Y FPY [ VEAV|[VEV|VE V| \F.FF[ 10 PV [V VP
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Combining ability of some top-crosses in maize

The top-crosses A x Giza-Y, Y'Y x SC-Y YA and YV x Giza-Y with value
of ©).YY days in the first sowing date and the top-cross ¥ x SC-) YA with
value of £¢A.YY days in the second sowing date had the earliest silking
date. The top-cross ¥ x SC-)YA exhibited shorter plant height in the
first and second sowing dates with values of Y:Y.1Y and YAT.7Y cm,
respectively. The top-cross ¢¢ x SC-)YA had the longest ear length in
the first and second sowing dates with values of Yo A+ and Y£.AY cm,
respectively. The top-crosses ¥ x SC-YYA and Yo x SC-)YA exhibited
higher number of rows/ear in the first and second sowing dates with
values YA.++ and YV.YY rows/ear, respectively. The top-cross © x SC-
VYA with value of £€2.Y¢ g in the first sowing date and the top-cross Y+
X SC-YYA with value of ¢Y.YA g in the second sowing date had the
heaviest )+ +-kernel weight. The top-cross ¥ x Giza-Y had the highest
grain yield/plant in the first and second sowing dates with values of
YAY. €o and YV).o% g, respectively. The obtained results of the top-
crosses over the two testers clearly revealed that twenty six top-
crosses in each sowing dates and twenty five out of them in both
sowing dates were significantly out-yielded the check hybrid. These
results are in time with the findings of El-Itriby et al (%% a & b),
Mahgoub et al ()947%), Shehata et al ()91Y), Soliman and Sadek
(Y449), Abd EI-Moula (Y++Y), Mahmoud and Abd EI-Azeem (Y« £),
Amer and EI-Shenawei (Y« +V) and Manal (Y+)+).

Combining ability
A- General combining ability

Estimates of general combining ability effects for all traits of the
1+ S, white maize inbred lines and the two testers in each sowing
dates are presented in Table €.
A.\- General combining ability for the two testers

The obtained results revealed that tester SC-)YA was the best
combiner for plant height, ear length, Y- :-kernel weight and grain
yield/plant in each sowing dates, number of days to ¢ 7 silking in the first
sowing date and number of rows/ear in the second sowing date. While, non
of the two testers had significant GCA effects for number of days to ©-7%
tasseling in each sowing dates, number of days to -7 silking in the second
sowing date and number of rows/ear in the first sowing date.



1+ SV inbred lines and ¥ testers in the each of sowing date .
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Table ¢: Estimates of general combining ability effects for all the studied traits of

Number of days Number of days -

Lines to °~Ztasselir)1/g t0 7 silking Plant height Ear length
First Second First Second First Second First Second
date date date date date date date date
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Combining ability of some top-crosses in maize

Table ¢: Cont.
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Kh. A.O. El-Arif et al.

A.Y- General combining ability for the inbred lines

The obtained results of number of days to © 7 tasseling showed
that the most superior general combiner for tasseling earliness was line
number Y\ in the first and second sowing dates with values of £.AY
and -£.eV, respectively. Nineteen S, inbred lines in the first sowing
date, twenty two in the second sowing date and seventeen out of them
over both sowing dates expressed significant negative desirable GCA
effects.

Regarding to number of days to ©-7 silking, the most superior general
combiners for silking earliness were the line number YY" with value of ©.AY in
the first sowing date and the line number ¥ with value of ©.£) in the second
sowing date. Twenty two S, inbred lines in the first sowing date, twenty three in
the second sowing date and seventeen out of them in both sowing dates had
significant negative desirable GCA effects.

As for plant height the most superior general combiner for plant
height was line number Y1 in the first and second sowing dates with
values of Y¢,+ € and - €+ respectively. Thirty S, inbred lines in the
first sowing date, twenty six in the second sowing date and twenty five
out of them in both sowing dates possessed significant negative
desirable GCA effects.

Concerning ear length the highest desirable general combiner
was the line number ¢¢ in the first and second sowing dates with
values of Y.9) and ¢.)+, respectively. Twenty S, inbred lines in the
first sowing date, twenty three in the second sowing date and
seventeen out of them in both sowing dates possessed significant
positive desirable GCA effects.

As for number of rows/ear the highest desirable general
combiners were line number ¢Y with value of Y.A% in the first sowing
date and lines number ¢° and ©V with value of Y.AY in the second
sowing date. Ten S, inbred lines in the first sowing date, thirteen in the
second sowing date and six out of them in both sowing dates had
significant positive desirable GCA effects.

Regarding to ):-:-kernel weight the most superior general
combiner for Y- «-kernel weight was line number Y+ in the first and
second sowing dates with values of 3.YA and Y).VY, respectively.
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Combining ability of some top-crosses in maize

Twenty six S, inbred lines, twenty nine in the second sowing date and
twenty six out of them in both sowing dates possessed significant
positive desirable GCA effects.

Concerning grain yield/plant the most superior general combiner
for grain yield/plant was line number V in the first and second sowing
dates with values of ©1.YY and eV.Y4, respectively. Twenty seven S,
inbred lines in the first sowing date, twenty nine in the second sowing
date and twenty seven out of them in both sowing dates possessed
significant positive desirable GCA effects. These results are in
agreement with the findings of Soliman et al (Y34¢), Gado (Y+**),
Mostafa (Y+++), Sadek et al (Y+++), Mahmoud and Abd El-Azeem
(Y++¢), Abd EI-Moula (Y+ +°) and Manal (Y+)+).

B- Specific combining ability

Estimates of specific combining ability effects of VY« top-crosses
for all traits in each sowing dates are presented in Table °.

Concerning number of days to ©-7 tasseling the obtained results
revealed that the most desirable specific combiners were the top-cross
between the line number )+ x the tester SC- YA with value of ¥.)) in
the first sowing date and the top-cross between the line number YV x
the tester Giza-Y with value of Y.2) in the second sowing date. Eleven
top-crosses in the first sowing date, fifteen in the second sowing date
and seven out of them in both sowing dates possessed significant
negative desirable SCA effects.

Regarding to number of days to -7 silking the most desirable
specific combiners were the top-cross between the line number Y¢ x
tester Giza-Y with value of Y.\ in the first sowing date and the top-
crosses between line number ¢ x tester Giza-Y and line number YV x
tester Giza-Y with value of Y.%2 in the second sowing date. Twenty
top-crosses in the first sowing date, twenty four in the second sowing
date and fifteen out of them in the both sowing dates had significant
negative desirable SCA effects.

Concerning plant height the most desirable specific combiner
was the top-cross between line number ¥ x tester SC-YYA in the first
and second sowing dates with values of Y4.-7 and — YAYY,
respectively.
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Table ¢: Estimates of specific combining ability effects for all the studied traits of V¥« top-
crosses in the each of sowing date .
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Combining ability of some top-crosses in maize

Forty nine top-crosses in the first sowing date, forty in the second
sowing date and thirty eight out of them in the both sowing dates had
significant negative desirable SCA effects.

As for ear length the most favorable specific combiners were the
top-cross between line number Y@ x tester SC-) YA with value of Y.V
in the first sowing date and the top-cross between line number ¢° x
tester SC-) YA with value of Y.V¢ in the second sowing date. Twenty
four top-crosses in the first sowing date, twenty nine in the second
sowing date and nineteen out of them in both sowing dates had
significant positive desirable SCA effects.

Concerning number of rows/ear the most favorable specific
combiners were top-cross between line number V¢ x tester Giza-Y with
value of ).VY in the first sowing date and line number Y x tester SC-)YA
with value of Y.A% in the second sowing date. Ten top-crosses in the first
sowing date, seven in the second sowing date and three out of them in both
sowing dates possessed significant positive desirable SCA effects.

Regarding to ):--kernel weight the most superior specific
combiner was top-cross between line number © x tester SC-YYA in the
first and second sowing dates with values of 4.)¢ and 9.¢-,
respectively. Forty one top-crosses in the first sowing date, forty five
in the second sowing date and thirty eight out of them in both sowing
dates had significant positive desirable SCA effects.

Concerning grain yield/plant the most superior specific combiner
was top-cross between line number YY x tester Giza-Y in the first and
second sowing dates with values of ¢¥.4) and ¢2.Y), respectively.
Fifty nine top-crosses in the first sowing date, sixty top-crosses in the
second sowing date and fifty nine out of them in both sowing dates
possessed significant positive desirable SCA effects. These results are
in accordance with those of Gado (Y%%%), Soliman and Sadek (Y4349),
El-Zeiretal (Y+++), Mostafa (Y+++), Abd EI-Moulaetal (Y++¢), Abd
El-Moula (Y++°) and Manal (Y+)+).

Genetic variance components

Estimation of the general combining ability variances of S,
inbred lines (6'GCA-L) and testers (s' GCA-T) in addition to, specific
combining ability variance of top-crosses (c'SCA) and their
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interaction with sowing dates for all traits are shown in Table 1. The
obtained results revealed that variance due to GCA-L was higher than
GCA-T for all traits, indicating that most of GCA variance was due to
lines. The variance of GCA (average) exceeded variance of SCA for all
traits, indicating that the largest part of genetic variability associated
with traits was a result of additive gene action. The ratio of
6 GCA/o'SCA was more than the unity for all traits, indicating that
additive gene action played an important role in the inheritance of all
traits. The interaction of 6 GCA-L x E was larger than ¢'GCA-T x E
for all studied traits, except ) + +-kernel weight, indicating that c'GCA-
L was more affected by environment than o'GCA-T for all traits,
except V- +-kernel weight. The magnitude of o' GCA (average) x E
interaction was higher than 'SCA x E for all traits, indicating that
additive type of gene action was more affected by environment than
non-additive type of gene action. These results are in line with the
findings of Sadek et al (Y++)), EI-Shenawy et al (Y++Y), Abd El-
Azeem et al (Y++¢), Barakat and Abd EI-Moula (Y++A) and Mosa
(Y+)0).

Table 1 :Genetic parameters for grain yield and other

agronomic traits over the two sowing dates.

Tasseling [Silking | Plant Ear |Numberof | ' Grain

Parameters date ’ dateg height | length | rowslear ke_rnel yield
weight /plant
6 GCA-L £YYN | eV [ YA YYE | Yy ATA v V.4ee | VAAQVY
6 GCA-T v Y)Y |- aeve| vaeey | ..rat Y YR VY. onY
c'GCA(average) 1,860 | £V [YYFAQ ¥ V00 TAE] V. Yt [ Y.Y.Y.Y[d.i00NTA
6 SCA VooAA | Y teY [ wrr vy | Y AYY v Y404 | VYV AL
6 GCA/ 6 SCA YVAY | YAV | rvvev [ee vy | AA4Y ANt XRTE;
6 GCA-L XE NIRRT AtV LYo oY | vy een
6 GCA-T xE v A Loy oy aer [ ver | oy | ey |y
c'GCA(average)xE YAYE | V.YYE | YAY.AeA [ Yi..Ye | VY&, V¥.YAA Y

6 SCAXE Y YRV [ ova ey | e YTy VA v.aq.
6 GCAXE/G'SCAXE | vy yas [r. ear| ror.y VST seva | vrar | v

All negative estimates of variance were considered equal zero.

N A-



Combining ability of some top-crosses in maize

Proportion contribution

The obtained results (Table Y) concluded that the inbred lines
contributed with the large percentage and played the major role in the
inheritance of all studied traits in each sowing dates. The lines X
testers interaction followed the lines of the previous result for all
studied traits. On the other hand, the testers contributed with the
smallest percentage and played the lowest role in the inheritance of all
traits.

Table V: Proportion contributions of lines, testers and their
interaction for all studied traits in the each of sowing

date .

] Lines Testers Lines x testers
Traits First Second | First Second | First Second

date date date date date date

Days to Q.Ztasse"ng ALY AN EY v 00 v 04 \v.é4 ARNCR)
Days to ¢+ / silking AN AR AY Y Y 1YY KT
Plant height 1o.ny TAAS ¢ ry Y.y L YA, A
Ear length T AY V.ot .1 V.61 Yool ¥y, e
Number of rows/ear RN Ve ¥4 A £Y.0) Yo,
\ + +-kernel weight 1Y, e AR VYA ey ¥y Ya.\y
Grain yield/ear VEYY ARE! A VY Y4 AN YY. oV
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