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Abstract: Fifty-six top crosses of grain
sorghum were developed from eight
introduced cytoplasmic male sterile lines
and seven restorer lines using line X tester
mating design.  These hybrids, their
parents and two checks were evaluated at
two locations of Assiut and Sohag in 2002
season. Randomized Complete Block
Design with three replications was used at
each location.

Results indicated that highly significant
differences for days to 50% flowering,
plant height, leaf area, panicle length,
width and weight, threshing percentage,
grain yield/plant and 1000 grain weight
among parents, males, females and crosses.
The interaction between locations and each
of genotypes, crosses, parents and males
were significant for all studied traits except
leaf area. Males X females X locations
interaction was significant for all studied
traits except leaf area and panicle weight.
The interaction between females and
locations was significant for studied traits
except leaf area and panicle length.

The higher mean square values for
males than males X females indicate the
large effect of the testers on cross
performance in all studied traits.

Thirteen out of the fifty-six crosses
were significantly superior to the check
variety Dorado in days to 50% flowering,
plant height, panicle length and weight and
grain yield/plant.

The heterosis values of the better
parent ranged from -12.37% in earliness
to 106.82% in grain yield/plant.

The female lines ICSA-20 and ICSA-
89002 had significantly negative and
positive GCA effects for days to 50%
flowering  and  grain  yield/plant,
respectively.  This result indicates that
these lines had desirable gene action and
could be considered good combiners for
both traits.

Thirteen crosses had negative and
significant SCA effects for days to 50%
flowering and they were considered to be
the best combiners for earliness. Eight
crosses (Nos. 6, 12, 19, 26, 33, 42, 44, and
55) showed positive and significant SCA
for grain yield/plant. Crosses nos. 12 and
44 out of these crosses gave negative and
highly  significant ~ for  earliness,
demonstrating that both crosses could
produce early and high yield hybrids .
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Introduction

In Egypt, grain sorghum is the
fourth cereal crop, ranking after
wheat, maize and rice. In 2002
season, the area cultivated with
grain sorghum was 148,764 ha and
the total production was 800,000
metric tons (FAO 2002). Seventy
percent of the area is sown in Assiut
and Sohag Governorates. Because
of progressive consumption that
attributed to growth of population,
the  harvested production s
inadequate ~ for  local  uses.
Consequently, the base of any
current studies is concentrating on
high grain yield potential and other
its attributes in grain sorghum.

The discovery of cytoplasmic
male sterile (CMS) lines in sorghum
facilitates the production of hybrids.
Development of hybrids in Egypt is
still depending on exotic CMS and
restorer lines.  Selection among
these lines to produce hybrids
depends on their good ability in
general and specific combining
abilities as a first step for hybrid
program.

El-Menshawy  (1996), Amir
(1999) and Bakheit er al. (2004)
reported that the hybrids were
earlier, taller and had higher 1000
grain weight and grain yield than
their better parents. Better parent
heterosis showed wide variation
reaching to 50.9% for plant height
(Mahmoud, 1997) and 16.0, 69.6,
24.2 and 26.0% for earliness, plant
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height, grain weight and grain yield,
respectively (EI-Menshawy, 1996).

General combining ability effects
for male parents were positive and
significant for plant height, days to
50% flowering, panicle length and
width, 1000 grain weight and grain
yield.  Also, general combining
ability effects for females and
restorers ~ were  positive  and
significant for all the studied traits
except for 1000 grain weight
(Mahmoud,  1997). General
combining ability was found to be
more important than specific
combining ability for plant height
and grain weight (Radwan er al.,
1997). Twelve crosses out of eighty
had positive significant differences
in specific combining ability for
grain yield (Hovny et al., 2000). The
objectives of the present study were
to evaluate some grain sorghum
genotypes and their hybrids for
potential and estimate the general
and specific combining abilities, as

well as heterosis in obtained
hybrids.
Materials And Methods

Fifty-six top cross of grain

sorghum hybrids were developed at
Agric. Res. Farm, Assiut University,
Egypt in 2001 season.  These
hybrids were developed from eight
introduced cytoplasmic male sterile
line (A-lines) and seven restorer
lines (R-lines) using line X tester
mating design. The origin of the



eight male sterile lines and the seven

restorer lines are presented in Table 1.

Table (1): The origin of parental lines used in the study.

Line Genotype

Origin

Male sterile lines
ICS.A-14
ICS.A-20
ATX-629
ICS.A-89002
ICS.A-504
ICS.A-516
ICS.A-608
ICS.A-610

Restorer lines

R-628
M.R-36565
ICS.R-93001
ICS.R-92003
ICS.R-93004
ICS.R-110
ICS.R-120

o ~1 Oy U WD)

[= R R S N R

7

ICRISAT @
Texas
ICRISAT

(13

Zambabwi ©
New Mexico @
ICRISAT

(13

a= International Crop Research Institute for Semi-Arid Tropics (ICRISAT), India.
b= Texas A&M University, U.S.A.

¢= Zambabwi

d=New Mexico State University, U.S.A.

In 2002 season, the fifty-six
crosses, their parents (eight male
sterile lines and seven restorer lines)
and two checks (hybrid Shandaweel-
6 and Dorado as a dwarf variety)
were grown at Shandaweel Agric.
Res. Station, Sohag and Agric. Res.
Farm, Assiut Univ., Assiut. The
genotypes in both locations were
sown on 29" and 30" June, 2002,
respectively. A randomized
Complete Block Design with three
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replications was used at each
location. Plot size was one row with
4 meter long and 70 cm apart.
Sowing was done in hills spaced 20
cm. Thinning was done to two
plants/hill after hoeing and after
three weeks from sowing at both
locations. Cultural practices were
done and followed the
recommendations for growing grain
sorghum production in Egypt in
both locations.



The following agronomic traits
were measured on a random sample
of ten guarded plants from each
plot, days to 50% flowering, plant
height, leaf area/plant, panicle
length, width and weight, threshing
percentage, grain yield/plant and
1000-grain weight.

A combined analysis over the
two locations was done according to
Gomez and Gomez (1984) for all
studied ftraits. The combining
ability effects were estimated using
line X tester analysis according to
Kempthorne (1957) as illustrated by

Singh and Chaudhary (1977).
Estimates of narrow-sense
heritability were calculated

according to Kempthorne (1957).
Heterosis was calculated as the
percentage of deviation from best
parent and its significance was
tested by the appropriate L.S.D. test.

Results And Discussion

I- Mean performance of the
genotypes:

The combined analysis of
variance over two locations (Table
2) indicated highly significant
differences for all studied characters
among parents, males, females and
crosses.  Also, the genotype X
location, cross X location, parent X
location, and males X locations
interaction variances were
significant for all studied characters
except for leaf area  was
insignificant. = The mean square

values for males were higher than
those of males X females for all
studied traits. These higher values
indicate the large effect of the
testers on cross performances in all
studied traits. The interaction
between males X females X
locations was significant for all
studied traits except leaf area and
panicle  weight. Also, the
interaction between female and
locations was significant for all
studied traits except leaf area and
panicle length.

Results in Table 3 show that, 13
(ICS.A-14 x R-628, ICS.A-14 x
ICSR-110, ICS.A-20 x R-628,
ICS.A-20 x CSR-110, ATX-629 x
R-628, ATX-629 x ICS.R-92003,
ATX-629 x ICS.R-110, ATX-629 x
ICS.R-120, ICS.A-89002 x R-628,
ICS.A-89002  x  ICS.R-93001,
ICS.A-89002 x ICS.R-110, ICS.A-
504 x R-628 and ICS.A-516 x R-
628) out of 56 crosses were
significantly superior to the check
variety Dorado in days to 50%
flowering, plant height, panicle
length and weight, and grain
yield/plant.  The female parent
ATX-629 gave the earliest and
heavier crosses, ICS.A-20 gave the
heavier panicle and largest leaf area,
ICS.A-14 exhibited tallest plant and
longest panicle, ICS.A-89002
exerted largest panicle width and
ICS.A-504 gave the highest average
of grain yield/plant and threshing
percentage compared to the other
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Table(3): Combined mean of studied traits for sorghum genotypes over two locations in 2002

season.
Male Male Mean of crosses
No. lines lines ICS. ICS. ATX. ICS.A- ICS. ICS. ICS. IES. Average
Pedigree mean A-14 A=20 -629 89002  A-504  A-516  A-608  A-610
1-Days to 50% flowering
1 R-628 67.33 59.33 59.00 59.30 60.67 60.50 59.83 61.83 61.17 60.20
2 M.R-36565 76.50 73.00 72.67 65.33 72.83 73.50 74.67 70.83 76.00 F2:55
3 ICS.R-93001 73.34 71.50 71.50 67.17 66,00 68.33 69.83 71.83 73.17 69.91
4 ICS.R-92003 73.67 72.50 68.67 66.00 67.33 72.67 73.67 73.83 72.67 70.91
5 ICS.R-93004 74.67 73.17 69.17 68.00 72.00 78.83 7217 72.50 73.83 71.70
6 ICS.R-110 62.83 60.33 60.50 60.33 59.67 58.17 60.00 62.67 63.17 60.60
7 ICS.R-120 73.67 67.50 68.00 66.33 70.33 70.50 71.66 73.66 74.00 70.24
Average (71.72) 68.19 67.07 64.63 66.97 68.07 68.83 69.59 70.57 (67.98)°
Female line means 7517 68.17 63.17 68.67 69.17 68.67 68.83 71.50 (69_]?‘)r
Checks: Dorado =68.17 Shandaweel-6= 72.00 L.S.D.igyoos=1.31 L.SD.gyom=1.73
2-Plant height.
1 R-628 172:33 199.8 197.00 19990 19223 179.70 171.63 19623 18350 189.99
2 M.R-36565 134.93 230.76 188.40  189.77 188.00 180.80 160.10 193.43 18790 189.89
3 ICS.R-93001 176.20 228.70 218.98 19930  204.00 19030 17953 19223 19286 200.73
4 ICS.R-92003 177.47 248.50 22970 22623 20496 196.80 19493 201.20 20690 213.65
5 ICS.R-93004  165.92 213.10 218.13 19736 19890 17730 15930 194.83 18990 193.60
6 ICS.R-110 143.70 200.76 193.36 19553  190.61 167.00 15356 189.73 17943 183.74
7 ICS.R-120 159.34 249.20 208.03 187.23 20046 18620 20143 19573 18446 201.59
Average (161.42) 224.40 207.65 199.33 197.02 182.58 17435 19476 18927 El%.] 8)
Female line means 150.40 129.64 124,37 129.54 16257 11973 164.14 171.94 (I44.04)f
Checks: Dorado = 144.57 Shandaweel6=191.64 L.S.D_{(ij (05— 1.69 L.S.D,{(]} 0o1= 2.21
3-Leaf area.
1 R-628 0.860 0.808 0.906 0.839 0.885 0.882 0.749 0.938 0.908 0.864
2 M.R-36565 0.649 0.793 0.840 0.827 0.707 0.692 0.639 0.734 0.699 0.741
3 ICS.R-93001  0.836 0.705 0.877 0.823 0.760 0.736 0.731 0.772 0.763 0.770
4 ICS.R-92003  0.891 0.773 0.900 0.904 0.842 0.811 0.767 0.788 0.771 0.819
5 ICS.R-93004  0.931 0.811 0.897 0.870 0918 0.865 0.824 0.834 0.865 0.860
6 ICS.R-110 0.703 0.833 0.827 0.837 0.797 0.720 0.773 0.820 0.916 0.815
7 ICS.R-120 0.756 0.748 0.892 0.888 0.800 0.779 0.867 0.790 0.867 0.828
Average 081" 0.781 0.877 0.855 0.815 0.783 0.764 0.810 0.827 (0.814)
Female line means 0.597 0.691 0.654 0.645 0.670 0.579 0.791 0.948 (0.69?)'
Checks: Dorado =0.774 Shandaweel-6 =0,842 L.S.D.(Glogs: 0.114 L.S.D.(GJ 001= 0.149
4-Panicle length.
1 R-628 26.09 31.00 29.73 31.40 28.57 29.17 27.90 29.28 28.53 29.44
2 M.R-36565 19.60 27.40 27.42 27.02 24.88 2432 24.40 27.47 2643 26.16
3 ICS.R-93001 26.05 31.13 28.65 29.35 28.68 27.51 28.23 29.60 28.73 2898
4 ICS.R-92003  28.60 31.30 30.08 3133 29.78 28.92 27.95 29.62 28.85 2972
5 ICS.R-93004  26.00 31.62 34.62 2843 27.92 28.85 2711 31.17 29.18 29.87
6 ICS.R-110 24,57 30.45 30.45 31,23 28.47 26.27 27.90 28.78 28.77 29.04
7 ICS.R-120 25.52 30.77 30.50 30.85 28.17 26.92 26.68 29.20 28.52 2895
Average (25.20)" 30.52 30.20 29.94 28.06 27.42 27.17 29.30 28.43 (28.88)°
Female line means 27.87 25.74 26.04 23.42 23.04 21.32 28.50 28.37 (25.54)t
Checks: Dorado = 26.24 Shandaweel-6 =34.44 L.S.D.gyons= 1.49 L.S.D.gy o= 1.96
S-Panicle width.
1 R-628 7.17 7.08 6.63 7.22 8.65 7.82 7.42 7.83 7.15 7.47
2 M.R-36565 7.19 T:87 7.63 7.47 8.82 7.42 8.20 8.60 7.78 7.93
3 ICS.R-93001 6.74 7.07 6.93 20 7.87 6.87 7.40 7.17 T2 7.20
4 ICS.R-92003  7.02 7.58 7.03 6.80 8.35 7.30 7.87 7.10 7.25 7.42
5 ICS.R-93004  6.54 6.47 7.10 7.03 8.03 7.55 6.28 6.63 6.05 6.89
6 ICS.R-110 7.44 7.05 7.33 6.77 7.57 6.30 8.12 7.50 7.90 7.32
7 ICS.R-120 6.33 7.25 6.73 6.95 8.13 7.16 T3 6.90 6.93 7.14
Average (6.92)™ 745 7.07 7.06 8.20 7.20 7.49 7.39 7.16 (7.34)°
Female line means 6.22 5.80 5.53 7.05 6.05 6.92 7.95 7.60 (6.64)"
Checks: Dorado =6.47 Shandaweel-6 =8.30 L.S.D.gyoos= 0.62 L.S.D.igy o= 0.81
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Table(3): Cont.

Male Male Mean of crosses
No.  lines Pedigree lines ICS. ICS. ATX.  ICS.A- ICS. ICS. ICS. ICS. Average
mean A-14 A-20 -629 89002  A-504  A-516  A-608  A-610
6-Panicle weight.
1 R-628 105.33 141.93 120,59 13983  136.80 13577 11463 10550 9897 124.25
2 M.R-36565 74.67 124.67 13733 12088 11133 120.11 11278 12575  111.17  120.50
3 ICS.R-93001 92.58 112.92 131.00  119.75 111.50 130,50 12550 112,67 11633 120.02
4 ICS.R-92003 115.67 109.42 113.17 132,58 12258 12258  121.67 109.11 111.67 117.84
5 ICS.R-93004 98.67 82.67 125.37  109.23 12225 12033 7450 69.83 72.42 97.08
6 ICS.R-110 103.33 126.00 129.15  118.17 133.07 12220 111.75  98.77 12452 12045
7 ICS.R-120 87.33 109.75 137.48 12433 12747 12450 14092  79.00 82.66 115.76
Average (96.82)" 119.62 12728  123.54 123.57 12514 11453  100.09 10253  (116.56)°
Female line means 79.25 73.25 82.53 78.33 90.42 85.02 111.34  105.84 (88_25)‘c
Checks: Dorado =98.83 Shandaweel6=182.50 L.S.D.igjoas=9.15 - LSD.gon=12.02
7-Threshing percentage.
1 R-628 64.38 58.04 59.67 56.16 65.05 64.14 67.40 66.64 62.96 6251
2 M.R-36565 53.86 58.42 62.56 57.52 59.56 72.35 65.16 70.62 66.45 64.08
3 ICS.R-93001 72.66 68.27 65.67 66.69 68.81 70.22 69.20 73.42 68.61 68.86
4 ICS.R-92003 T2 66.24 63.63 66.48 68.05 71.07 68.37 71.27 68.54 67.95
5 ICS.R-93004 69.60 55.95 67.54 67.07 66.26 68.24 5243 5225 53.88 60.45
6 ICS.R-110 65.63 66.66 59.15 62.67 60.69 62.57 60.91 63.43 63.68 62.47
7 ICS.R-120 73.56 67.67 62.96 64.01 65.94 69.73 59.06 54.12 54.87 62.29
Average (67.49)™ 63.03 63.02 62.94 64.91 68.33 63.21 64.53 62.71 (64.08)°
Female line means 53.85 56.96 54.41 60.23 61.55 65.28 70.16 63.85 (60.78)
Checks: Dorado =62.71 Shandaweel-6=58.42 L.S.D.igjoos= 3.89 L.S.D.gom=5.11
8-1000-grain weight.
1 R-628 30.70 28.45 27.05 27.04 24.29 26.39 252 31.13 29.68 27.39
2 M.R-36565 33.58 30.09 31.94 3128 26.70 30.54 27.98 30.82 29.07 29.80
3 ICS.R-93001 32.06 28.70 29.72 29.26 25.65 28.14 29.49 2942 26.11 28.31
4 ICS.R-92003 34.94 30.37 28.53 31.12 26.29 29.44 31.85 29.93 28.08 29.45
3 ICS.R-93004  38.38 32.14 34.22 35.06 28.44 30.68 31.78 27.93 26.54 30.72
6 ICS.R-110 20.62 26.62 25.21 25.52 24.45 25.97 25.58 28.44 2535 25.89
7 ICS.R-120 33.01 29.61 30.67 30.50 26.35 29.10 30.78 30.57 29.05 29.58
Average (31.90)" 29.43 29.62 29.97 26.45 28.61 28.94 29.75 27.70 (28.76)°
Female line means 22.68 2341 22.00 18.44 24.55 23.31 24.22 20.57 (22.40)
Checks: Dorado =28.53 Shandaweel-6 =31.17 L.S.D. o= 1.79 L.S.D.goo=2.35
9-Grain yield/plant.
1 R-628 67.97 8241 71.90 78.61 88.88 86.67 77.23 69.75 62.32 77.22
2 M.R-36565 40.21 72.86 85.79 69.53 67.53 8691 73.60 88.92 73.66 77.35
3 ICS.R-93001 66.99 7133 §5.99 79.89 76.64 91.47 86.75 82.67 79.55 82.53
4 ICS.R-92003 83.86 72.65 71.44 88.15 §3.49 86.74 82.98 77.57 76.21 79.90
5 ICS.R-93004 68.74 46.09 84.96 73.06 80.52 82,11 39.11 36.49 39.03 60.17
6 ICS.R-110 66.50 82.38 76.43 74.13 79.73 76.33 62.23 62.38 79.29 74.11
7 ICS.R-120 64.03 74.35 86.57 79.33 83.96 86.62 82.99 42.76 45.53 72,76
Average (65.46)" 72.58 80.44 77.53 80.10 8§5.26 72.13 65.79 65.08 (74.97)°
Female line means 42.77 41.48 38.71 47.01 55.70 55.59 78.01 67.19 (5331
Checks: Dorado =62.73 Shandaweel6=106.71 L.8.D.Goos= 6.52 LS.D.gon= 8.57

f,m, ¢ and ch average of females, males, crosses and checks, respectively.
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female parents. Also, the male
parent, R-628 gave the earliest,
higher panicle weight and largest in
leaf area, while ICSR-93004 gave
the longest panicle and heaviest
1000-grain  weight, ICS.R-92003
exerted tallest plants, M.R-36565
recorded largest panicle width,
ICSR-93001 gave the highest values
of grain yield/plant and threshing
percentage compared to the other
male parents. Other studies
(Mahmoud, 1997; Radwan et al.,
1997; Hussin, 2001 and Bakheit er
al., 2004) also reported that most
CMS X restorer crosses were
earlier, taller, have longest panicle,
heavy seed weight and out yielded
than their parents.

II- Heterosis:

Estimates of useful heterosis for
the fifty-six F; crosses as a
percentage of the better parent
average over the two locations for
all studied traits are presented in
Table 4. The crosses showed wide
range of heterosis with negative and
positive  values. The highest
estimates of favorable heterosis
were -12.37% in earliness, 56.4% in
plant height, 26.45% in leaf area,
33.15 and 22.67% in panicle length
and width, 83.92% in panicle
weight, 17.55% in threshing
percentage, 22.94% in 1000 grain
weight and 106.82% in grain
yield/plant. Mostafa and EIl-
Menshawi (2001) reported heterosis
values for grain yield up to 52.4%,

1000 grain weight and grain yield
up to 43.1 and 67.8% respectively
over better parent. Bakheit et al.
(2004) reported that the highest
estimates of favourable heterosis
were 4.6% in earliness, 49.4% in
plant height, 58.8% in leaf area,
23.2 and 28.3 in panicle length and
width, 33.8% in 1000 grain weight,
and 87.8% in grain yield/plant.

III- Combining ability:

A- General
(G.C.A)):

combining ability

General combining ability (gca)
of an inbred line is the average
contribution that the inbred makes
to hybrid performance in a series of
hybrid combinations in comparison
to the contribution of other inbred
lines to hybrid performance in the
same series of hybrid combinations.
It is not possible from visual
observation to  predict  the
contribution of an inbred line to
hybrid performance. The gca of an
inbred line is evaluated by crossing
it with other inbred lines comparing
to the overall performance of the
single-cross progenies. General
combining ability evaluates the
additive portion of the genetic

effects (Poehlman and Sleper,
1995).
General  combining  ability

(GCA) effects of the parental lines
over the two locations are presented
in Table 5. GCA for days to 50%
flowering revealed that female line
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ICS.A-20, ATX-629 and ICS.A-
89002 had negative and highly
significant GCA effects, also for
male lines R-628 and ICS.R-110 had
negative and significant GCA effects,
indicating that these lines had
favorable gene action and will be
considered as good  general
combiners for earliness. Also, for
plant height, the three female lines
(ICS.A-14, ICS.A-20 and ATX-629)
and the three male lines (ICS.R-
93001, ICS.R-92003 and ICS.R-120)
had positive and highly significant
GCA effects, indicating that these
lines had favorable gene action for
tallness and will be considered as
good general combiners for tallness.
For leaf area, two female lines
(ICS.A-20 and ATX-629 and three
male lines (R-628, ICS.R-93004 and
ICS.R-120) had positive and highly
significant GCA effects, indicating
that these genotypes had desirable
gene action for increasing the leaf
area while three female lines (ICS-A-
14, ICS.A-516 and ICS.A-504) and

two male lines (MR-36565 and
ICS.R-93001) had negative and
highly significant GCA effects,
indicating that these lines had

desirable gene action for decreasing
leaf area. For panicle length, the
female lines ICS.A-14, ICS.A-20 and
ATX-629 had  positive  and
significant GCA effect. The same
trend was found for male lines R-
628, ICS.R-93003 and ICS.R-93004.
This indicating that these lines had
favorable gene action for elongation

of the panicle length. For panicle
width, the female line ICS.A 89002
and male line MR 36565 had positive
and highly significant GCA effects,
indicating that these lines had
favorable gene action for increasing
panicle width and will be considered
as good combiners for this trait. For
panicle weight the female lines
ICS.A-20, ATX-629, ICS.A-89002
and ICS.A-504 and male line R-628
and MR-36565 had positive and
highly significant GCA effects
indicating that these lines had
desirable gene action for increasing
panicle weight. Female line ICS.A-
504 and male lines ICS.R-93001 and
ICS.R-92003 had highly significant
GCA effects, indicating that these
lines possessed desirable gene action
for threshing percentage. For 1000
grain weight, the female line ATX
629 and the male line ICS.R-93004
had positive and significant GCA
effects, indicating these lines had
favorable gene action for increasing
1000 grain weight. For grain
yield/plant the female lines ICS.A-
20, ICS.A-89002 and ICS.A-504 as
well as the male lines ICS.R-93001
and ICS.R-92003 had positive and
highly significant GCA effects
indicating these lines had desirable
gene action and will be considered
good combiners for increasing the
grain yield. Similar results were
obtained by Gite et al. (1997),
Mahmoud (1997), Radwan er al.
(1997), Ali (2000), Hussin (2001),
Mostafa and El-Menshawi (2001)
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and Bakheit er al. (2004). They
stated that general combining ability
effect differed in magnitude among
male and female lines for days to
50% flowering, plant height, leaf
area, panicle length and width;
panicle weight, grain yield/plant,
and 1000 grain weight.

B- Specific
(SCA):

Specific combining ability (sca)
is the contribution of an inbred line
to hybrid performance in across
with a specific inbred line, in
relation to its contributions in
crosses with an array of specific
inbred lines. Specific combining
ability evaluates non-additive gene
action and is utilized to identify the
inbred X inbred cross combinations
with superior performance. The
inbred lines identified as having
superior gca are crossed to create
single crosses, which are then
evaluated in yield trials for sca. The
two particular inbreds combine to
produce a high yielding single cross
depends upon the extent that the
favorable genes for yield from the
two parent inbreds complement each
other (Pohelman and Sleper, 1995).

Estimates of SCA effects (Table
6) revealed that 13 crosses had
negative and significant SCA effects
for days to 50% flowering over the
two locations and they were
considered to be the best
combination for earliness. For plant
height seventeen crosses had

combining ability

171

positive and highly significant SCA
effects and these crosses were
considered as good combinations for
tallness. For leaf area fourteen crosses
had positive and highly significant
SCA effects, respectively. For panicle
length, one cross (No. 12) was
positive and significant, this cross was
considered as the best combination for
panicle length. For panicle width, the
crosses number 33 and 55 had
positive and significant SCA effects
and these crosses were the best
combinations for panicle width. For
panicle weight seven crosses (Nos.
1, 12, 26, 33, 42, 44 and 55) had
positive and highly significant SCA
effects and these were considered to

be the best combinations for
increasing of panicle weight. Six
crosses possessed positive and

significant SCA effect for threshing
percentage. For 1000 grain weight
one cross no. 50 had positive and
significant SCA effects. Eight
crosses (Nos. 6, 12, 19, 26, 33, 42,
44 and 55) showed positive and
significant ~ SCA  for  grain
yield/plant, whereas eleven crosses
had significant negative effect for
grain yield/plant.

Similar results were obtained by
Pillai et al. (1995), Mahmoud
(1997), Howvny et al. (2000),
Mostafa and El-Menshawi (2001)
and Bakheit et al. (2004). They
reported that specific combining
ability effects differed in magnitude
among male and female parents for
most of studied traits.
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