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ABCTRACT

New white 21 inbred lines of maize were mated to the two testers, inbred line Sd 63 and promizing SC Ski7 ot Sakha
Agricwltwral Research. Station during 2002 season. The resulting 42 top crosses and the two checks, SCi10 and TWC324,
were evaluated in two trials: the first trial during 2003 season at two locations, Sakha and Muallawi, to estimate silking date,
ear position, grain Vield, ear length ond member of rowy' ear. While, the second trial was performed in the disease mursery at
Sakha Agricultural Research Station during 1003 and 2004 seasons under artificial infection by downy mildew disease to
estimate the resistance for this disease. Combining ability analysis for all studied traits were computed via line x tester
Pprocedure , as proposed by Kempthore (1957). The resulits of the present study were combined aver the two locations in the
Jirst trial and over the two ysars in the second trial and cosld be ssmmarized as follows:

Mean sgquares due to lines, testers and their interaction were highly significant for oll studied traits, except for testers
and lines x testers interaction for mumber of rows/ ear and resistance to dovmy mildew disease, and lines x testers interaction
Jor ear position.

The estimates of the genatic variance indicated that the additive genetic variance was the more important component in
the inhevitance of silking date, ear position and resistance to downy mildew disease. While, the non-additive genetic variance
Played the major contribution in the inheritance of grain yield, ear length and number of rows’ ear. Whereas, the additive
Renetic varianice was more interacted with environment thon non-additive one for all studiad traits, except for grain yield and
resistance 1o downy mildew disease.

The parental inbred lines, that revealed the highest and desirable GCA effects, ware Sk5170/6 for silking date,
Sk3170/1 for ear position, Sk132/234 for ear length, Sd 1011 for mumber of rows/ ear and resistonce to downy mildew
divease and Sk8170/4 for grain yield. Promising SC Sk17 as a tester was the best general combiner for all studied traits. The
highest and desivable SCA effects were obtained for the top crosses, Gmi47 x SC Ski7 for silking date, ear length and groin

yield, Sk3170/4 x Sd 63 Jor mumber of rows/ ear and Gm132 x SC Ski7 for resistance to downy wmildew diseose.

The three- way crosses, Sk8170/7 x SC Sk17 and 8d1031 x SC Sk17 were superior for grain yield (38.12 and 38.81
ard/fad, respectively), earliness and resisiance to dovny mildew disease, compared to SC10 and TWC 324 for which the
grain yield was 37.15 and 36.46 ard/fad, respectively. While, Sk8170/4 x 5d 63 and Sd1011 x Sd 63 single crosses exhibited

1009 resistance to downy mildew disease wnder

artificial infection. These results suggest the use of these crosses in maize

breeding programs to obtain high yielding ability and high resistance to downy mildew disease.

INTRODUCTION

ne of the main objectives of the nationsl maize

program in Egypt is releasing high yiclding
hybrids and resistance to major pests. Downy mildew
{Peronosclerospora Sorghi) of maize is one of the
mostdemmwdzmmsdmmzemligypt,espemany
in Delta Region. Line x tesier amalysis provides
information on the combining ability (GCA and SCA)
variances and effects for selection of desirable parents
for hybridization and selection breeding procedure for
genetic improvement of various polygenic characters.
Broad genctic base testers were used almost
exclusively to improve GCA (Hallaver and Miranda,
1981). Zambezi et al. (1986) reported that inbred tester
could successfully be used for improving GCA as well
" a8 SCA in maize. Akhter ef al. (1985) concluded that a
two-ester combination (a composite verity and
another single cross hybrid) seemed to be the optimal
mnpber for ining the GCA effects of the line,
Orangel and Borges (1987), Ei-Shenawy (1995), El-
Sbenawy et al. (2003) and Mosa et a/. (2004) found
that GCA vartiance component was more important
than SCA one for downy mildew disease, caused by
peronosclerospora  sorghi, silking daic and ear
pogition. Nawar and El-Hosary (1984), Sedbom

€1992), El-Kielany (1999), Amer et al. (2002) and
Mosa (2004) reported that c’SCA was more important
in the inheritance of grain yield, ear length and number
of rows/ ear.

This study was planned to gain information on
the mode of inheritance of all studied traits and to
estimate the general combining ability effects of
testers and inbred lines and their specific combining
ability and to identify superior hybrids for high
yiclding ability and resistance to downy mildew
disease,

MATERIALS AND METHODS

New white 21 inbred lines of maize were mated
to the two testers, Sd-63 inbred line and Sakha 17 (SC
Sk17) promising single cross ai Sakha Agricultural
Research. Station in 2002 scason. The resalting 42 fop
crosses and the two commercial crosses, SC10 and
TWC 324 were evaluated in two trials. The first trial
was performed during 2003 scason at Sakha and
Mallawi Agricultural Research Stations. A randomized
complete block design (RCBD), with four replications,
was used in both locations. The experimental unit was
one fow, 6m, fong, 80cm. apant and 25cm. between
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practices were spplied as usual. The data were
recarded on silking date (days), ear position (%), grain
vield (ard/fad) adjusted on 155 % basis, gmin
moisture content, ear length (cm) and nmnber of rows
per ear. The second trial was performed in a discase
mursery under artificial infection by downy mildew
disease at Sakha Agnculoural Research Station
Annually in the same place, the field was previously
planted by sorghum as a source of infection It was
aiternatively planted with maize rows in a ratio of 1:2,
used. Plot size was one row, 5m. long, 80cm. apart and
50cm. between hills and three grains were sown per
hil and left withowt thinning. The percentage of
resistance was taken after 35 days from planting,
" according to El-Shenawy (1995). Statistical analysis of
the coinbined data over the two locations in the first
trial and over tw. years in the second wial were
performed, according to Snedecor and Cochran (1980).
Combining ability analysis was compuied by the line x
tester procedure, as suggested by Kempthorne (1957),

RESULTS AND DISCUSSION
Mean performance of inbreds in their top
crosses for five traits over two locations and resistance
to downy mildew disease over two years are presented
mTablel Mean number of days to 50% sitking was
lower than the two checks, SC10 and
TWC324, for all inbred lines in their top crosses over
the two testers, except for Gm105 inbred line. The top
crosses between the inbred lines, Sk8170/7, Sk5170/1
and Sk§170/6, and each of the two testers were the
inbreds and their top crosses could be utitized in the
breeding programs for developing carly- maturing
single and three- way crosses,
Mecan of ear position was significantly lower
than the two check hybrids for Gml109, Gml47,

Sk8170/4, Sk8170/7,5k7001/7, Sk7005/9, Sk5170/1,

Sd1036 and Sk5170/6 inbreds in their top crosses over
all testers. The best top crosses for car position were
SC Sk7005/9 x Sd63, TWC Sk7005/9 x SCSki17 and
TWC Sk5170/1 x SCSk17 (Table 1). Such result
indicated that these materials are prospecting in maize
breeding programs towards the development of good
stature for single and three way- crosses and resistance
to stalk breakape.

Sk8162, Sd8 and Sk132/234 inbreds showed on
the average over all testers the highest means for eas
length and significantly differed than the check
varietics. The best crosses for car length among all top
crosses were SC Sk132/234 x Sd63 and TWC
5k132/234 x SCSk17.

Mean number of rows/ear, six inbreds; namely,
Gm105, Gm152, Sk7005/9, Sk7005/11and Sd1011,
SC10 and TWC324, in their top cyosses and overall
testers. The highest top crosses for mumber of rows/ear

were SC 841011 x 8463 and TWC 821011 x SCSk17
(Table 1).

Based on the average over all testers, six inbred
lines; namely, G152, Sk8170/4, Sk8170/7, Sk5170/1,
S48 and Sk132/234, showed an average over 35
ard/fad in their top crosses for grain yield. SC Gm152
x Sd63 (37.16 ard/fad), TWC SkB170/7 x SCSk17(
38.12 ard/fad) and TWC Sd1031 x SCSk17( 38.81
ard/fad) outyiclded, but insignificantly, SC10 (37.15
ardfad) and TWC324 (36.46 ard/fad). It could be
concluded that these inbred lines and crosses could be
immediately wtilized by corn breeders to develop new
hybrids with high yield potentiality.

For resistance 10 downy mildew disease under
artificial infection in Table 1, it was shown that most
of the top crosses were higher than the check varieties,
SC10 and TWC324. The highest crosses among the 42
top crosses were SC Sk8170/4 x Sd63 and SC 541011
x8d63, which had 100% remistance to downy mildew
inbred lines, Sk8170/4, Sd1036, Sd41011 and
Sk5170/6, gave the highest resisiance to downy
mildew disease in their top crosses over the two
testers, It could be concluded that these inbreds and
crosses might be good materials for resistance to

Generally, three- way crosses; namely, TWC
Sk8170/7 x SCSki7 and TWC 541031 x SCSk17,
showed high vielding ability, earliness, suitable ear
position and resistance to downy mildew discase better
than the two commercial crosses, SCI0 and
TWC324.This study suggests the use of these crosses
in Egypt, especially the Delta Region, to obtain high
yielding potentialty and resistance to downy mildew
disease caused by late planting date (July} and planting
sadangrass or sorghum beside maize,

Moreover, mean of all studied traits for each
tester in its top crosses with inbred lines are presented
in Table 1. Top crosses, involving the promising
SCSk17 inbred lines 45 2 common tester, showed the
highest means for all traits, except for silking date and
ear position. Cress (1966) reported that the choice of a
tester to maximize grain yiekl from sclection might be
based on the average performance of the top crosses,
therefore, a tester with the highest average top cross
SCSk17 could be used as a good tester and produced
three -way crosses that had a high yvielding ability,
cailiness and resistance to downy miidew disease.

The combined analysis of variance for five
traits over two locations and resistance to downy
mildew disease over two years are presented in Table
2. The mean squares, duc o cnvironmenis, were
highly significant and significant for ear length, grain
yield and resistance to downy mildew discase,
respectively, but it was not significant for silking date,
car position and aumber of rows/ecar. Mean squares
due to lines (L) were highly significant for all traits.
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This indicates that the inbred lines significantly in top crosses, depending on the type of tester used for
behaved different from each other in their respective  these traits. Also, mean squares due 1o (L. x Eav.), (T
top crosses. Besides, mean squares due 10 testers (T) x Eav.)) and (L x T x Env.) interactions were not
were highly significant for all traits, except for significant for all studied traits, except for L x Env.
number of rows/ear and resistance t0 downy mildew interaction for grain yield, T x Bav. intcraction for
discasc. Such resnlts indicstc a wide range of silking date and ear length and L x T x Eav. interaction
variability among testers. Highly significant lines x for grain yield and resistance to downy mildew
testers (L x T) interaction mean squares were exhibited  disease.  Such  interactions  were  almost highly
suggesting that inbrod lines might differently perform

Table (1) Mean performance of inbreds in their top crosses for five trails over twe locstions snd
resistance to downy mildew disease over twe years.

Inbred line Silking date (days) Ear position ( %) Ear length (cm)
{sd63 | g%, | Mean | sd63 | ST | Mean | sa63 ary | Mesn
G0 63.12 | 6037 | 6174 | 60.26 | 57.98 | 59.12 | 2002 | 20.52 | 20.27
Gmlios 6525 | 63,50 | 6438 } 5849 | 56.78 | 5764 | 2030 | 22.17 | 21.24
Gml09 6262 1 6225 ] 6243 | 5559 | 5501 { 5530 | 20.35 | 22.35 | 2135
Gmi47 6425 | 5937 {6181 | 5561 | 5494 { 5528 1 1770 | 21.35 § 19.53
Gmis2 63.00 } 60.50 {1 61.75 { 6133 | 5955 | 6044 | 2272 | 21.90 | 22.31

Sk8170/4 | 59.50 | 59.62 | 59.56 | 58.20 | 54.38 | 56.29 | 22.07 | 22.20 | 22.14
SKBITO/7T | 59.62 | 58.75 | 59.18 | 58.20 | 5430 | 56.25 | 21.15 | 20.85 | 20.86
Sk8162 60.50 | 59.62 | 60.06 | 59.92 | 56.47 | 58.19 | 23.60 | 24.30 | 23.95
SK7001/7 | 59.87 | 60.12 | 59.99 | 56.83 | 5404 | 55.44 | 2062 | 2177 | 2119
SK7001/8 | 62.12 | 60.50 | 61.31 | 58.17 | 56.04 | 57.10 | 21.52 | 22.47 | 21.99
570059 | 60.50 | 59.50 | 60.00 | 53.13 | 53.99 | 53.56 | 21.00 | 22.35 | 21.67
SK7008/11 | 6100 | 60.12 | 60.56 | 60.77 | 55.80 | 58.28 | 21.35 | 22.77 | 22.06
Sks170/1 | 59.50 | 58.62 | 59.06 | 54.80 | 51.82 | 5331 | 21.52 | 23.00 | 22.26

Sds - 62.00 | 60.37 | 61.18 } 59.64 | 5789 | 5876 | 2390 | 2447 | 24.18
Sd69 60.50 | 59.57 { 60.13 | 60.05 | 58.79 { 5942 } 2290 | 22.12 | 2251
541036 60.75 | 60.60 { 60.67 | 56.11 | 5593 | 56.02 | 21.15 | 2147 | 213}
3d1031 62.00 | 6100 | 6150 ; 61.27 | 5787 | 59.57 | 20.32 | 22.50 | 21.78
Sd1011 61.37 | 60.00 | 60.68 | 58.59 | 5705 { 57.82 } 2037 } 2027 | 20.32
Sd36 60.50 | 5900 | 59.75 | 5798 | 57.18 | 57.58 | 21.52 | 21.27 | 21.40

Sk132/234 62.87 | 60.25 ) 61.56 | 60.39 | 56.83 | 58.61 { 2657 | 25.02 | 25.80
Sk5170/6 5925 | 58.50 |} 5888 | 3898 | 55.03 | 57.00 { 21.52 } 2135 | 21.44

m‘“’"‘“" 6145 | 60.10 5828 | 56.09 21.58 | 22.19
LsD 08 iis R ) 112
001
152 318 T4
Checes 613 %Y 32.80
SC10 ,
TWCI24 5487 5039 3385
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Tabie (1):Cout.
Inbred tine Number of rows/ear | Grain yield (ard/fad) Downy mildew
resistance (%)
Sd63 | oo | Mean | Sd63 | GO | Mean | Sd63 | ST | Mean
Grud0 1402 | 1395 | 13.99 | 28.42 | 32.87 | 3065 | 84.97 | 93.57 | 8927
.~ Gml105 14.10 | 1505 | 14.58 | 31.63 | 35.72 | 33.67 | 98.96 | 94.58 | 96.77
Lﬁmlw 141511395 (1405 | 3342 | 3413 |1 3378 | 9738 | 9632 | 96.85
Gm147 13.10 | 13.85 | 1348 | 1607 | 32.63 | 24.35 | 95.44 | 94.62 | 95.03
Gm152 14.45 | 14.45 | 1445 | 37.16 | 34.17 | 3567 | 64.93 | 77.93 | 71.43
Sk8170/4 | 1335 | 1270 | 13.02 | 35.69 | 36.44 | 3606 | 900 | 9865 | 99.32

U
Sk817077 13.45 | 1367 | 13.60 | 32.62 | 38.12 | 3537 { 9793 | 9299 | 95.46

Sk8162 1505 [ 1402 § 14.03 | 3243 § 3444 [ 3343 | 9838 ; 9713 | 97.75
Sk7001/7 13.30 | 1412 | 1371 { 3475 [ 30.55 | 3265 | 90.00 | 9545 | 92.72
Sk7001/8 13.27 | 13.85 | 13.56 | 31.59 | 3606 | 33.83 | 9534 | 97.17 | 96.25
Sk7005/9 1435 | 14.80 | 1458 | 29.38 | 3581 | 32.60 | 79.28 | 74.06 | 76.67
Sk7005/11 1422 | 1435 | 1428 | 35.19 | 33.55 | 3437 | 9066 | 89.29 | 89.98
8k5170/1 1420 | 13.92 | 14.06 | 36.61 | 34.35 | 3548 | 98.85 | 95.87 | 97.36

Sd8 1330 | 13.55 | 13.43 | 36.66 | 34.16 | 3541 | 9721 | 9632 | 9%6.76
Sd69 14.10 | 13.72 | 13.91 | 30.94 | 29.68 | 3031 | 96.30 | 77.90 | 77.10
Sd1036 1370 | 13.75 | 13.73 | 3262 | 33.19 | 32.90 | 98.36 | 98.88 | 98.62
$d1031 13.85 | 13.50 | 13.68 | 30.11 | 38.81 | 34.46 | 98.54 | 97.87 | 9821
Sd1011 1507 | 1547 | 152 | 3343 | 3285 | 3.4 | 00 | 90.51 | 99.%
Sd86 13.80 | 14.05 | 13.93 | 35.32 | 31.98 | 33.45 | 72.67 | 81.66 | 77.17

Sk132/234 1367 | 13.70 { 1368 | 3596 | 34.90 | 3543 | 8744 | 84.44 | 85.94
Sk5170/6 1392 | 1335} 13,64 | 33.89 ) 33.53 | 33.71 | 9851 | 97.74 | 98.13

m’l'i::“n 13.88 | 13.98 32.57 | 34.17 9148 | 92.00
LsD 0.77 3.68 8.42
0.05

1.02 4.78 11.08
0.01
Checks 12.50 37.15 90.86
SC10

13.30 36.46 83.03
TWC324
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Tahle (2): Combined analysis of variamce for five traits over two locations and resistance 1o
downy mildew disease over two years.

Sitking |  Ear Ear | Number | Grain Downy
S.O.V. date | position | length | of yield mm“‘.‘”‘“
(days) (%) {cm) | rowsfear | (ard/fad) (%)
w 1.07 831 |8886% | 165 |222786**| 49683+
Exror 8.74 4826 | 771 | 0325 | 11647 79.92
Lines (L) 2738% | 60.11%% | 31.19%* | 338%* | 103.51%% | 123581%*
Testers (T) 153.36%% | 394.33%* | 2800% | 058 | 220.19% 21.50
LxT 511 | 908 | 544** | 086 | 98.81% 89.36
L x Eav. 1.40 1390 | 152 | 105 | 31.81%* $9.49
T xEnv. 83.00% | 2976 | 1257 | 233 44.29 259
LxTXEav. 1.44 9265 | 147 | 063 | 38.32% 116.24*
Exror 1393 | 10.51 130 | 063 13.78 7388
CV % 1.94 5.67 524 | 570 .13 9.37

* **Significant at the 0.05 and 0.01 levels of probability ,zespectively.

Table (3): Estimates of genctic variance components for five traits over two locations and
resistance to downy mildew disease over two years. ,

Sitking |  Ear Ear | Number | Grain m
Gengetic components date position | length of yield .
{days) (%) (cm) | rows/ear | (ard/fad) %)
O GCA 1.160 2.230 0.201 0.001 0.479 4.599
O’ SCA 0.450 £0.023 0.496 0.020 1.561 -3.360
¥ GCA x Fnv. 0.440 0.136 0.060 0.011 0.002 0.630
F SCA xEnv. 0.006 0.15 | 0.020 0.001 3.060 5.295
The estimates of the gemetic variamce excepi for grain yield and resistance to downy mildew

components for five traits over two locations and
resistance t0 downy mildew disease over two years are
shown in Table 3.The o’gca (or additive genetic
variance) valie was the most important conponent
and resistance to downy mildew disease. This result
supports the findings of El-Shepawy (1995),
Mahmoud (1996), El-Kielany (1999), Amer et al.
(2002) and Mosa et of. (2004). On the other side, the
results indicated that the o’sca value (or non-additive
genetic variance) was a more important component
controlting the inbevitance of car length, number of
rows/ear and grain yield. Similar results were reported
by El-ltriby et . (1981), Nawnr and El-Hosary
(1984), El-Kielany (1999) and Mosa (2004).
Moregver, the magnitude of the *GCA x environment
interactions were larger than o’SCA x environment
one for all traits, except for grain yield and resistance
gene action interacted more with environmental than
the non- additive gene action for all studied traits,

discase. Silva and Hallaver (1975), El-ltriby et al.
(1990) and El-Shenawy et al. (2003) found that GCA x
environment imeraction was larger than SCA x
environment. While, Lopnquist and Gardner (1961),
Shehata and Dhawan (1975) and Mosa (2004) found

Estimates of general combining ability effects
for 21 maize inbred lines and two testers of five traits
over two locations and resistance to downy mitdew
disecase over two years are presented in Table 4. The
desirable general combining ability effects of inbred
lines were oblained for Gml05 and Sd1011 for
mumber of rows/ear and resistance to downy mildew
discase, Gm109 and Sk5170/6 for car position and
resistance 1o downy mildew disease, Gm147 for ear
position, Gmi52 for nunber of rows/ear and grain
yield, Sk8170/4 and Sk5170/1 for silking date, ear
position, grain yield and resistance to downy mildew
discase, Sk8170/7 for silking datc and grain yield,

. 39
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5k8162 for silking date, car length and resistance to  high yielding ability, eartiness, suitable car position
ear position, Sk7001/8, Sd1036 and Sd1031 for grain  Regarding Table 4, the promising SCSk17, as a tester,
yield, Sk7005/9 for silking date, ear position and was the best general combiner for all studied traits.
mumber of rows/ear, S48 for car length, grainyicidand The superiority of the betcrozygous crosses, as
resistance to downy mildew disease, Sd69 for silking desirable testers, were noticed by Sokolov and
date and car length, Sd86 for silking date and Kostyuchence (1978), Selim ef al. (1981), Al-Naggar
$k132/234 for ear length and grain yield These ef al (1997) and Mosa (2004).

inbreds could be utilized in making hybrids that had

Table (4): Estimates of geacral combining ability effects for 21 maize inbred lines and two testers of
five traits over two locations and resistance to downy mildew disesse over two vears.

tobred line s"h”sm Ear Ear "‘""""of i‘;“f‘ Downy mildew
(days) position(%) | length(cm) | o0 (ard/fnd registance (%)
Gmao 0.991%% | 1.946% | -1651%% | 0071 | -2.699%+ -2.491
Gm103 36169 | 0.508 03589 | 0.764%* 0.30 5.008%
Gm109 1.678% | -1.928* 20.526 0.077 0.425 5071%
Gm147 1.053%% | -1.991%F | 3339%% | 0485F | -8.824%* 3.258
Gm152 0.991%* | 3.321%* 0348 | 0.577%% | 2363* 20.241%%
SKBL70/4 | -1.196%% | -0.991 0.223 | 0.922%% | 2.675%% 7.633%%
SK8170/7 | -1.571%% | -0.866 0.8319% | 0360 7.05% 3.758
Sk8162 0.69%* 0.946 20355 0.139 0.05 5.008%%
Sk7001/7 | -0.758% | -L.803* | -0.714* | 0.238 0.699 0946
Sk7001/8 0.553 0.071 0.098 0.422% 0.425 1.446%
Sk7005/9 | 0.758% | -3.74%% 0.214 0.432% 0761 -15.053%
SK7005/11 0.196 1.008 0.160 0.327 1.05 -1.741
SkS170/1 | <1.696%% | _-3.803%% 0.348 0.139 2.175% 5.571%%
Sds 0.428 1.571 2.345%% 036 1.988% 1.946%
Sd69 0633° | 2.258% | 0.660° D110 | 3.136%* 14 616%%
Sd1036 0383 -1.053 0589 | 0.1 0.511 6.946%%
Sd1031 0.741% | 2.383%* -0.151 0.110 1113 6.446%%
Sd1011 0071 0.696 1.526% | 1077%% | 0324 8.008%*
Sds6 -1.008%* | 0.19 20.526 0.077 0011 -14.553%
Sk132/234 | 0.803%* 1.446 3.910% | 0297 | 2.113* 5.741%*
Sk5170/6 | -1.883%¢ | 0178 0.464 0235 0.238 6.383%*
Testers Sd63 | 0.675% | 1L083% | -0288%% | 0041 | 0.309%% 0253
SkI'ISC 0.675% | -1083% | 0283 0041 | 0.809% 0.253
LSD. 005 | 057 1.58 0.560 0.38 1.810 421
001 [T 076 2.09 0.738 0.51 2.39 5.54
18D 005 | 0178 0.49 017 0.12 0.561 1.29
001 | 023 0.64 0.22 0.15 0.73 1.7

¢ #+Significant at the 0.05 and 0.01 levels of probability ,respectively.

Esti of specifi bining ability &ff
for 42 top crosses of five traits over two locations and
resistance to downy mildew discase over two years are
shown in Table 5. The desirable and significant SCA
effects were obtained for Gm147 x SCSk17 for silking
date, car length and grain yield; Gm152 x Sd63 for ear
length, Gm152 x SCSk17 for resistance to downy

mildew discase, Sk8170/4 x Sd63 for number of
rows/ear, Sk7001/7 x 8461, SdB6 x Sdb3, Sk7005/9 x
SCSk17 and 541031 x SCSk17 for grain yield. Such
crosses might be utilized in maize breeding programs
for different purposes as carliness with high yielding
ability and resistance to downy mildew disease.
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Table (5): Estimates of specific combining sbility effocts for 42 top crosses of five irajts over
two Jocations and resistance to downy mildew disease over two years.

Inbeed fine Silking date (days) Ear position(%) Ear length (om)
3363 | SCSiT | 8463 [ SCskiy | Sde3 | SCSki7
Gmdd 0699 {0699 _|0041 | 0041 10038 | -0.038
Gmi03 0.199 1019 (0210 10210 10553 0523
Gmi09 0488|0488 10833 | 0833 | 0586 10.586
Gmid) 17619 [-1.761% [ 0770 10770 | -1648% | 1.648°
Gmis2 0574 10574 | 0208 10208 1 079%0° | G790
B0/ 0738|0738 |0854 | 0854|0288 | 0288
SkB17077 0238|0238 {07129 10729 0476 [ 0476
SKBI6 | 0238 | 0238|0666 | 0866 | 0023 0023
SKT00V 7 20.800° 10800° 10291 10291 | 0273 0273
SKT001/8 01%6 | 0136 {0041 | 0641 [ 0211|0211
SKT0059 0495 10475 | <150 11520  1039% 103%
SK7005/11 0238 10238 [ 1354 [-1354 | 431 0273
SKS 17071 0238|0238 0416 | 0416 | 0461 10461
Sd8 0.3 | 0.1% | 0308 (0208 0038 0038
) 030 1030 0645 10645 10601 | 0601
541036 030 030 0958 10958 10101 ] 4.101
41031 0.475 10.175 ] 0604 | 0604 | 0086 ]0086
§di011 0011 0011|0333 {0333 0288 | -0288
Sd86 0074 10074 [ 0833 [0833 10413 | 043
SKI327234 0636 | 0636 10666 10666 | 1101 1-Li01
SI3170/6 030 1030 0516|0916 10351 ] 0351
13D 8.7 005 0.80 724 079
0.01 1.07 3.95 104
* ++Significant at the 0.05 and 0.01 levels of probability ,respectively.
Table (5): Coat.
tabeed line Number of rowslear | Grain vield (ard/fad) D"‘?’“’“"ﬁ‘;’
Sd63 [ SCSki7 | 863 [ SCsa7 | Saes | SCskld
Gmd0 0081|0041 (137 11371 13057 13997
G105 0395 10395 130 [iaT {2371 13377
Gmi09 0.291 | 0291 10497 |-0457 10815 | 0813
Gmid7 D290 10270 | 7500% | 75025 {0952 [ 0.752
Gm152 0083 | 0083 12305 | -2309 | 6247% | 6247
SKRI704 D.55% 1055 0497 | 0497 10871 | 0877
SK8170/7 0020 10020 11877 |18 {2627 | 2620
SK8167 0104 ] 0104 0252 0352 | 087 | 087
SK700177 0395 10395 [ 3.997° | 2997 | 2434 | 2434
SKI001/8 0208|0208 | -1502  ]1.502 | -0.805 | 0809
SK70050 5308 10208 | -2540° | 2.340° 12540 | -2.640
SKT005711 0083|0083 [1947 (1747 11000 | -1.002
k51707 .08 10106 [1872 |18 1690  1-1690
543 0145 1 0.045 [ 2059 2059 [0690 | -0.6%
3469 0229 10225 143 143 | 0497 [ 0497
Sdi036 D041 10041 0434 | 043 | 0065 | -0.065
S31031 0229 10229 1-3565% | 3.565%¢ 10565 | 0365
Sdio11 0041 0081 (1122|1122 10502 | 40.502
Sd86 0083|0083 | 2.684% | 2684* | 4184 | 4.184
Ski132238 o041 | 0041 1309 11309 1952 | -1.75%
SkS170/6 0.229 {3,229 0.934 -0.934 0.627 627
1SDS,; 008 0.5 2.50 595
001 0.72 338 T84

* *+Significant at the 0.05 and 0.01 levels of probability ,respectively.
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