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ABSTRACT

Six male genetic-cytoplasmic sterile lines (ICSA-14, ICSA-44, ICSA-93, ICSA-
155, ICSA-88010and ICSA-ATX2-2) and six testers (ICSR-93002, ICSR-93004,
ICSR-91022, ICSR-89025, ICSR-89028 and ICSR-93018) were crossed in line x
tester design in 2008 season at Shandweel Agric. Res. Station, Sohag, Egypt to
produce 36 hybrid combinations. These hybrids along with their twelve parents were
grown in a randomized block design with three replications in 2009 and 2010
seasons. The samples for estimation of four characters (50% flowering, plant height
(cm), 1000-grain weight (gm) and grain yield/plant.) were taken. The analysis of
variance indicated significant differences for the studied characters in all the
genotypes, comparing with local and check hybrid. The obtained data also clearly
show that the crosses had highly significant differences among all studies traits at two
growing seasons 2009 & 2010 and combined over the two seasons, the cross ICSA-
ATX2-2x ICSR93002 was earliest genotype and it has lowest negative heterosis
relative to better parent, the combination ICSA-14 x ICSR93004 was the best cross in
plant height trait and the cross ICSA-93x ICSR-93018 recorded highest value of
heteosis of 1000-grain weight, while the cross ICSA-ATX2-2 x ICSR93004 was the
best cross for grain yield/plant.

The parents ICSR-93002, ICSA-93, ICSA-88010 and ICSA-ATX2-2 were good
combiners for 50% flowering and the parents ICSR-93002, ICSR-89028, ICSR-93018,
ICSA-14 and ICSA-44 were good combiners for plant height and the parents ICSR-
93002, ICSR-93004, ICSR-93018 and ICSA-93 were good combiners for 1000-grain
weight while the parents ICSR-93004, ICSR-93018, ICSA-155, ICSA-88010 and
ICSA-ATX2-2 were good combiners for grain yield/plant.

Some hybrids had positive sca effects for some traits, but ICSA-88010xICSR-
91022 was the only hybrid which had negative highly significant specific combining
ability for 50% flowering. For plant height, the crosses ICSA-93xICSR93002, ICSA-
ATX2 -2 x ICSR-89028 and ICSA-88010 x ICSR-91022 had highly positive sca
effects, respectively. The crosses ICSA-44xICSR-89025, ICSA-14xICSR-89028 and
ICSA-ATX2-2xICSR93004 were observed and had highly positive sca effects for1000-
grain weight. For grain yield/plant, The crosses ICSA-88010 x ICSR-89028, ICSA-14
x ICSR-89028 and ICSA-44 x ICSR93002 showed the greatest positive sca effect.

These combinations could be utilized in the hybrids programs of grain
sorghum

INTRODUCTION

Sorghum (Sorghum bicolor. (L.)Moench) is one of the most crops in the
world that ranks fifth in acreage after wheat, rice, maize and barley. Sorghum
plays a very important role in providing nutrition to human race along with
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wheat, rice, maize and barley in many countries of the world. It is one of the
most important food and feed crops of Egypt. Thus, improvement of sorghum
is much emphasized owing to its importance as food and fodder crop. The
demand for fodder sorghum is fast increasing. To meet the demand increase
in the production should come from same or even less area in the present
situation of shrinking agricultural land. Improvement of the genetic potential of
the crop in order to maximize the economic gain per unit of input remains the
most possible means of increasing the production. Genetic cytoplasmic male
sterility can be used to facilitate cross-pollination. Several studies have been
established on grain sorghum and emphasized on gene action, general and
specific combining ability, heterosis and their effects to develop new hybrids
in grain sorghum. Present study have been established on grain sorghum
and emphasized on general and specific combining ability, heterosis and their
effects to develop new grain sorghum hybrids. The combining ability analysis
gives useful information regarding the selection of parents in terms of the
performance of their hybrids. Further, their analysis elucidates the nature and
magnitude of various types of gene actions involved in the expression of
quantitative traits (Dhillon, 1975). Line x tester mating design is used routinely
to generate material for estimation of combining ability effects which provide
basic idea about the genetic potential of parents. The objective of this study
was to determine the combining ability of 12 parents for grain yield. The study
investigated assessing general combining ability of parents and specific
combining ability of crosses by following a line x tester mating design.
Rawlings and Thompson (1962). used line x tester analysis to estimate
gca and sca of inbred parents and various genetic parameters would provide
guide lines to the sorghum breeders to launch effective breeding strategies.

MATERIALS AND METHODS

Thirty six grain sorghum crosses were developed at Shandweel
Agric.Res. Station, Sohag, Egypt. These hybrids were made from six
introduced genetic-cytoplasmic male sterile lines (A-lines) and male lines as
restorer lines (R-line).The origin and agronomic characters of the six A-lines
and the six R-lines are shown in Tablel. A field experiment was conducted in
two successive seasons 2009 and 2010 to evaluate the 36 F; crosses, their
parents (B-lines & six R-lines) and Shandaweel-6 as a check hybrid. In both
seasons the genotypes were cultivated on 15" of May. The trial was laid out
in a randomized complete block design with three replications. Each plot
consisted of one row with 4 meters long and 60 cm apart. Hills were spaced
with 20 cm along the row and two plants/hill. All cultural practices were
carried out as recommended. In each season data were recorded on days to
50% flowering, plant height (cm), 1000-grain weight (gm) and grain yield/plant
(gm). Data of each season and combined over the two seasons were
subjected to regular analysis of variance of randomized complete block
design. The analysis of variance by using line x tester analysis according to
Kempthorne (1957). General and specific combining ability (gca & sca)
effects were estimated according to Singh and Chaudhry (1977).
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Heterosis was determined as the percentage of increase or decrease of F;
mean over the better parent:

F,-B.
Heterosis % = ————x100
: 2MSe
LSD for better-parent heterosis = t x
r

Where: t is the tabular t value at a stated level of probability for the
experimental error degree of freedom, MSe is mean squares of the
experimental error from the analysis of variance and r is number of
replication.

Table 1: Origin and agronomic traits of female and male lines which
used in top crosses at Shandweel in 2008 season.

Lines Origin Dﬁys to 50% Plant height 1000-grain
owering weight (gm)

Restorer (R)
ICSR-93002 Indian 72 180 77
ICSR-93004 Indian 75 165 65
ICSR-91022 Indian 76 166 70
ICSR-89025 Indian 78 160 67
ICSR-89028 Indian 74 170 66
ICSR-93018 Indian 74 167 70
Female (A) line
ICSA-14 Indian 75 145 56
ICSA-44 Indian 74 160 50
ICSA-39 Indian 69 168 53
ICSA-155 Indian 67 100 47
ICSA-88010 Indian 70 115 44
ICSA-ATX2-2 U.S.A 68 122 42

RESULTS AND DISCUSSION

The combined analysis of variance was shown in Table 2.

The combined analysis of variance over the two seasons for all studied
traits show highly significant differences between two years. Also, there are
significant differences among genotypes for all studied traits. The interaction
between genotypes and years was highly significant for all studied characters
except days to 50% flowering trait. Moreover, the Table show that highly
significant differences were detected for all studied characters among
parents, crosses, their partitions (males, females, femalesxmales) and
parents vs. crosses traits (except plant height). Also, the interactions between
parents and years was significant in only grain yield/plant and the interactions
between parents vs. crosses and years was significant in only grain
yield/plant, the interactions between crosses and years was highly significant.
The interactions between males and years was significant except 50%
flowering. Also, the interactions between females and years was significant
except 1000-grain weight. Moreover, the interactions among males, females
and years was significant except 50% flowering.
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Table 2: Combined analysis of variance of the studied genotypes
(without check) for four traits over two growing seasons

2009 & 2010
Source d.f Days to 50%| Plant height | 1000-grain | Grain yield

of variation ) flowering (cm) weight (gm)| / plant (gm)
Year (Y) 1 906.67** 847** 21.10* 1009.67**
Rep/Year 4 2.88 5.79 1.75 6.90
Genotypes (G) 47 100.23** 4887.88** 78.28** 1334.27**
Parents (P) 11 78.98** 4113.64** 61.48** 670.47*
Crosses (C) 35 76.50** 1078.08** 73.56** 455.77**
Pvs.C 1 1164.36** 14674751 428.27** 39383.63**
Male (M) 5 71.32%* 1225.68** 196.35%* 530.56**
Female (F) 5 388.48** 4181.56** 179.97** 1014.15**
FxM 25 15.14** 427.87** 27.72*%* 329.13**
GxY 47 4.90 47 .4** 3.30** 59.75**
PxY 11 1.55 21.52 1.49 34.68**
P vs. CxY 1 0.33 11.09 1.19 87**
CxY 35 6.09** 56.57** 3.92** 66.85**
MxY 5 2.07 65.03** 7.35** 32.28*
FxY 5 18.13** 59.75* 1.54 137.94**
FxMxY 25 4.49 54.24* 3.72% 59.54**
Error 188 3.68 21.07 1.32 10.46

Table 3 show combined means over two years of the studied
characters of the crosses and their parents. Many means of crosses were
high in all studied characters comparison with check variety.

Regarding to Days to 50% flowering, the combined data over the two
seasons cleared that highly significant for most studied genotypes and the
mean range of crosses was from 65.2 t079.2 and for R-Lines was from 72.5
to 79.5 and for A-Line was from 68.5 to 76.5. The data indicated that the
earlier genotypes were the crosses ICSA-88010 x ICSR-91022 and ICSA-
ATX2-2x ICSR93002 (65.2), equally.

With regard to plant height, the cross ICSA-93xICSR93002 was the
tallest genotype and the tallest R-Line was ICSR-93002 while the tallest A-
Line was ICSA-93, the mean of trait ranged from 99.0 to 225.2 cm.
Concerning 1000-grain weight, the means showed that the highest genotypes
was the cross ICSA-93x ICSR-93018, quitely. The mean of crosses ranged
from 22.8 to 35.53

and ranged for R-Line from 23.98 to 30.4and for A-Line it ranged from
20.5 to 25.52. As for grain yield/ plant, the data appeared that highly
significant for most studied genotypes and the mean range of crosses was
from 67.4 t0 99.33 and for ~ R-Lines was from 61.86 to 71.77 and for A-Line
was from 42.46 to 52.62.

The data indicated that the highest genotypes were the cross ICSA-
ATX2-2x ICSR93004

All these results agreed with those obtained by Tadasse and Debelo
(1995), Khaled (1997), Amir (1999), Pattanashetti et al., (2005) and Prakash
et al (2010).
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Table 3: The combined means over two years of the studied characters
of the crosses and their parents.

Number Genotypes DZ%?,/:O Plant height| 1000-grain | Grain yield
flowering (cm) weight (gm)|/ plant (gm)
1 ICSA-14 x ICSR93002 71.2%* 223.0%* 30.22** 91.62**
2 e x |CSR93004 73.3** 219.8** 29.70** 85.20**
3 e x |CSR-91022 79.2 211.7** 23.92** 77.81**
4 --- x |CSR-89025 74.2%* 206.3** 29.03** 75.00%*
5 e x |CSR-89028 76.5 226.5%* 30.62** 89.75**
6 | x |CSR-93018 77.5 222.5%* 26.67** 75.68**
7 ICSA-44 x ICSR93002 69.5** 205.5%* 27.45%* 88.03**
8 e x |CSR93004 73.0%* 209.7** 24.63** 78.30**
9 x |CSR-91022 72.7%* 208.3** 22.80* 73.31*
10 --- x |CSR-89025 70.7** 206.0** 28.20** 69.36**
11 e x |CSR-89028 72.8** 206.3** 23.49** 71.03**
12 e x |CSR-93018 73.7%* 220.0** 30.52** 93.14**
13 ICSA-93x ICSR93002 65.8** 225.2** 34.99** 70.95**
N x |CSR93004 67.2** 192.7** 34.63** 79.45%*
15 e x |CSR-91022 66.5** 203.8** 24.65** 83.66**
16 --- X ICSR-89025 68.7** 200.2** 30.33** 81.60**
17 e x |CSR-89028 68.7** 192.2** 31.71* 67.40%*
18 | x |CSR-93018 67.7* 220.7** 35.53** 84.68**
19 ICSA-155% ICSR93002 66.2** 206.7** 27.73* 89.49**
20 e x |CSR93004 68.3** 205.5%* 24.65** 94.10**
21 --- x [CSR-91022 73.0%* 208.8** 24.00** 81.69**
22 --- x [CSR-89025 67.2%* 193.3* 23.73* 81.07**
23 --- X ICSR-89028 69.3** 203.3* 24 47* 75.72%*
24 e x |CSR-93018 70.7** 208.5%* 29.02** 93.40**
25 ICSA-88010x ICSR93002 65.8** 210.5** 27.28* 79.77*
26 e x |CSR93004 68.2** 202.5%* 31.27* 84.84**
27 --- x [CSR-91022 65.2*%* 209.5** 24.66** 89.35**
28 --- X |ICSR-89025 66.2** 184.0** 24.42% 79.22%*
29 --- X |ICSR-89028 68.2*%* 191.2* 29.22* 97.73*
30 |- x |CSR-93018 66.2** 197.7** 31.05** 95.58**
31 ICSA-ATX2-2x ICSR93002 65.2*%* 180.5** 29.29** 83.94**
32 |- x |ICSR93004 68.0** 188.0** 32.10** 99.33**
33 |- x |CSR-91022 67.2** 171.8* 25.07** 89.70**
K x |ICSR-89025 68.5** 177.5% 25.01** 93.63**
35 --- X |ICSR-89028 71.2%* 199.0** 26.97* 85.28**
I x |CSR-93018 69.0** 199.5%* 30.76** 98.36**
ICSR-93002 72.5** 182.5%* 30.40** 70.84**
R-Line ICSR-93004 76.0* 162.5%* 27.99** 62.00**
ICSR-91022 78.0 167.7** 29.02** 61.86**
ICSR-89025 79.5 159.5%* 28.32** T71.77**
ICSR-89028 76.8 173.0%* 23.98** 63.85**
ICSR-93018 77.7 169.0** 26.17** 68.51**
ICSA-14 76.5% 145.7** 25.52%* 52.62**
A-Line ICSA-44 75.7% 161.8** 20.94 48.88*
ICSA-93 71.3** 164.5%* 23.80** 49.08*
ICSA-155 68.5** 99.0 20.50 49.08*
ICSA-88010 71.2%* 115.3* 23.07** 42.46
ICSA-ATX2-2 69.7** 120.0** 23.09** 43.98
Check 72.5** 192.65** 28.15%* 83.59**
L.S.D. 5% 3.06 7.34 1.83 5.18
L.S.D. 1% 4.02 9.63 241 6.78
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Heterosis:

Estimates of combined heteosis relative to better parent are given in
Table 4.

The usefulness of a particular cross in exploiting heterosis is judged by
the sca effect of component lines. According to Sprague and Tatum (1942)
the sca is controlled by non-additive gene action. The sca effect is an
important criterion for the evaluation of hybrids.

Results revealed significant heterosis effects better parent for all
studied characters.

For Days to 50% flowering, the heterosis values ranged from-10.19 to
7.14 percent from better parent and the cross ICSA-ATX2-2x ICSR93002
was earliest genotype and has a lowest negative heterosis value.

Heterosis to higher parent for the plant height ranged from -1.1 to
35.28. Significant positive heterosis higher parent were observed in crosses
like ICSA-14 x ICSR93004, ICSA-14 x ICSR-93018 and ICSA-14 x ICSR-
89028, respectively, and the cross ICSA-14 x ICSR93004 was the superior.

Concerning 1000-grain weight, heterosis values ranged from-21.42 to
35.76. Best crosses were ICSA-93x ICSR-93018, ICSA-93x ICSR-89028 and
ICSA-93xICSR93004, respectively.

With respect grain yield/plant, most crosses had a highly positive
significant heterosis percentages to the better parent, the highest three
crosses were ICSA-ATX2-2 x ICSR93004, ICSA-88010 x ICSR-89028 and
ICSA-155 x ICSR93004 were the greatest crosses and had a positive and
highly significant of heterosis, the heterosis values ranged from -3.35 to 60.22
percent.

Significant sca effects and heterosis over standard check Shandaweel -
6 are indicating the importance of non additive gene action which could be
exploited for developing hybrids in sorghum.

These results are in harmony with those obtained by Reddy and Joshi
(1993), El-Menshawy (1996), Khaled (1997), Amir (1999), Hovny (2000),
Pattanashetti et al., (2005), lyanar and Gopalan (2006) and Prakash et al
(2010). They mentioned that, the heterosis was useful in grain sorghum
crosses for yield and yield components.

General combining ability effects:

General combining ability (gca) effects of the parental lines for studied
characters over two seasons are shown in Table 5.

General combining ability is defined as average performance of a line
in a series of crosses. According to Sprague and Tatum (1942), general
combining ability is due to genes which are largely additive in their effects .

Concerning days to 50% flowering, the gca effects for the R-Line, the
ICSR-93002 line has lowest negative gca effects and highly significant.

Also, the lines ICSA-88010, ICSA-93 and ICSA-ATX2-2 for A-Line had
negative high significant gca effects, respectively, The negative effect means
that the line has favorable gene action for earliness and like these lines will
be considered as good combiner for earliness. While the positive effect
means that the line has favorable gene action for lateness and like these
lines will be considered as a good combiner for lateness.
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Table 4: Estimates heterosis relative of the better parent of thirty six
crosses over two growing seasons, 2009 and 2010.

Cross no. Genotypes D%)(/)%/:o hPeIianrft 1000-grain | Grain yield
flowering (cr%) weight (gm) |/ plant (gm)
1 ICSA-14 x ICSR93002 -2.67 22.19** -0.6 29.34**
A x |CSR93004 -2.16 35.28** 6.13** 37.42**
3 ---- x |CSR-91022 2.56 26.24** -17.58** 25.77**
N x |CSR-89025 -2.14 29.36** 2.53* 451
5 | - x |CSR-89028 1.28 30.92** 19.98** 40.56**
6 | - x |CSR-93018 2.56 31.66** 1.92* 10.46**
7 ICSA-44 x ICSR93002 -4.44%* 12.6** -9.71%* 24.27**
8 | e x |CSR93004 -2.6 29.03** -12.01** 26.3**
9 | - x |CSR-91022 -2.56 24.25%* -21.42%* 18.5**
10 ---- x |CSR-89025 -6.41** 27.29** -0.41 -3.35
i x |CSR-89028 -3.85* 19.27** -2.03* 11.24**
R x |CSR-93018 -2.56 30.18** 16.64** 35.94**
13 ICSA-93x ICSR93002 -7.34** 23.38** 15.09** 0.16
i x |CSR93004 -5.05** 17.12* 23.73** 28.15%*
i x |CSR-91022 -5.5** 21.57** -15.06** 35.23**
16 | - x |CSR-89025 -2.29 21.68** 7.01* 13.7**
17 ---- x ICSR-89028 -2.75 11.08** 32.25** 5.55*
R x |CSR-93018 -6.42** 30.58** 35.76** 23.59**
19 ICSA-155% ICSR93002 -1.43 13.24** -8.77* 26.33*
20 | - x |CSR93004 1.9 26.46** -11.92%* 51.77**
21 ---- x ICSR-91022 7.14%* 24 55** -17.28** 32.05**
22 | - x |CSR-89025 -1.43 21.21** -16.19** 12.96**
23 | - x |CSR-89028 1.43 17.53* 2.04* 18.59**
24 | - x |CSR-93018 4.29%* 23.37** 10.88** 36.32**
25 ICSA-88010x ICSR93002 -7.76%* 15.34** -10.26** 12.61**
26 | - x |CSR93004 -4.11%* 24.62** 11.73* 36.84**
27 | - x |CSR-91022 -8.22%* 24.95%* -15.01** 44.44%*
28 ---- X |CSR-89025 -6.85** 15.36** -13.77* 8.82**
29 | - x |CSR-89028 -4.11% 10.5* 21.88** 53.05%*
30 | e x |CSR-93018 -6.85** 16.96** 18.67** 39.5**
31 ICSA-ATX2-2x ICSR93002 -10.19** -1.1 -3.65* 18.49**
32 | e x ICSR93004 -6.02** 15.69** 14.72** 60.22**
33 | - x |CSR-91022 -6.94** 2.49 -13.61** 45.00**
34 | e x |ICSR-89025 -5.56** 11.29* -11.67** 30.46**
35 ---- X |CSR-89028 2.78 15.03** 12.48** 33.56**
36 | - x |CSR-93018 -1.39 18.05** 17.53** 43.56**
L.S.D. 5% 3.06 7.34 1.83 5.18
L.S.D. 1% 4.02 9.63 241 6.78

With respect to plant height, the lines ICSR-93018 and ICSR-93002 for
R-Line and ICSA-14 and ICSA-44 for A-Line had positive high significant gca
effects. These results explain that these lines are good combiners because
they had observed tall genes, so that these lines become good combiner for
plant height trait.

As for 1000-grain weight, the gca effects for the R-Line, the ICSR-
93018, ICSR-93004 and ICSR-93002 lines has highest positive gca effects
and highly significant, respectively. Moreover, the line ICSA-93 for A-Line
has positive high significant gca effects. these lines are good combiners for
this character.

Regarding to grain yield/ plant, the male lines ICSR-93018 and ICSR-
93004, and female lines ICSA-ATX2-2, ICSA-88010 and ICSA-155 had
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positive highly significant gca effects for grain yield/plant, respectively. This
result clears that these lines had desirable gene action and can be
considered as good combiners for improving this character.

This result coincide with those of Wang et al.(1990), Khaled (1997),
Amir (1999), Pattanashetti et al (2005) and Prakash et al (2010).

Table 5: General combining ability (gca) effects for studied characters
over two seasons.

Genotypes Days to 50%]Plant height| 1000-grain | Grain yield
flowering (cm) weight (gm)|/ plant (gm)
ICSR-93002 -2.52%* 4.72% 1.44%= -0.12
R-Line ICSR-93004 -0.13 -0.81 1.45% 2.79*
ICSR-91022 0.81 -1.51 -3.87** -1.50*
ICSR-89025 -0.44 -9.28** -1.26** -4.29**
ICSR-89028 1.31% -0.76 -0.30 -2.94%*
ICSR-93018 0.98* 7.64** 2.54* 6.05**
ICSA-14 5.50%* 14 .47** 0.31 -1.57*
A-Line ICSA-44 2.25% 5.47* -1.87** -5.22**
ICSA-93 -2.38** 1.94 3.92* -6.13**
ICSA-155 -0.69 0.52 -2.45%* 1.83*
ICSA-88010 -3.19** -4.62** -0.07 3.48*
ICSA-ATX2-2 -1.50** -17.78** 0.15 7.62%*
L.S.D. 5% 0.89 212 0.53 1.49
L.S.D. 1% 1.16 2.78 0.70 1.96

Specific combining ability effects (sca):
Sca effects for the crosses are shown in Table 6.

There is a relationship between sca effects and heterosis. The cross
combination which showed significant heterosis for some characters, it was
mostly due to high sca effects and as such there was a close correspondence
between high heterosis and sca effects. Sca effects represented dominance
and epistatic interaction which could be related with heterotic vigor in
sorghum.

Specific combining ability is defined as the deviation in the performance
of hybrids from the expected productivity based up on the average
performance of lines involved in the hybrid combination. Sprague and Tatum
(1942) reported that the specific combining ability is due to the genes with
dominance or epistatic effect.

The cross of ICSA-88010xICSR-91022 showed the highest negative

sca effect (-2.25) for days to 50% flowering indicating that this cross was
earliest than their parents. While the crosses ICSA-14 x|CSR-91022 and
ICSA-155x ICSR-91022 were the latest crosses.
For plant height, the highest negative sca effect was for cross ICSA-93 x
ICSR-89028, while the crosses ICSA-93x ICSR93002, ICSA-ATX2-2x ICSR-
89028 and ICSA-88010 x ICSR-91022 had highly positive sca effects,
respectively.

578



J. Plant Production, Mansoura Univ., Vol. 2 (4), April, 2011

With respect1000-grain weight, the crosses ICSA-44xICSR-89025,
ICSA-14xICSR-89028 and ICSA-ATX2-2x ICSR93004 had highly positive
sca effects.

The cross ICSA-88010 x ICSR-89028 showed the greatest positive sca
effect for grain yield/plant (13.10), followed by ICSA-14 x ICSR-89028 (10.17)
and ICSA-44 x ICSR93002 (9.29)

The results were corroborated with the findings of EI-Menshawy (1996),
Khaled (1997), Amir (1999), Pattanashetti et al (2005) and lyanar and
Gopalan (2006).

Table 6: Estimates the specific combining ability effects of thirty six
crosses over two growing seasons, 2009 and 2010.

Cross no. Genotypes D%)(/)%/:o hPeI%ant 1000-grain | Grain yield
flowering (cm) weight (gm) |/ plant (gm)
1 ICSA-14 x ICSR93002 -1.6 -0.02 041 9.23**
2 e x |CSR93004 -1.83 2.34 -0.10 -0.09
3 ---- x |CSR-91022 3.05%* -5.13 -0.58 -3.20
4 e x |CSR-89025 -0.69 -2.68 1.93** -3.22
5 e x |CSR-89028 -0.11 8.95%* 257 10.17*
6 |- x |CSR-93018 1.22 -3.44 -4.23** -12.88**
7 ICSA-44 x ICSR93002 -0.03 -8.52** -0.18 9.29**
8 e x |CSR93004 1.07 1.17 -3.00** -3.34
9 - x |CSR-91022 -0.20 0.53 0.49 -4.06*
10 ---- x |CSR-89025 -0.95 5.98* 3.28** -5.21**
11 ---- x |CSR-89028 -0.53 -2.22 -2.39%* -4.89**
12 e x |CSR-93018 0.63 3.06 1.8** 8.22**
13 ICSA-93x ICSR93002 0.94 14.67** 1.57* -6.89**
14 e x |CSR93004 -0.11 -12.3* 1.21** -1.29
S x |CSR-91022 -1.73 -0.44 -3.45% 7.19*%*
16 |- x |ICSR-89025 1.69 3.67 -0.38 7.93**
17 ---- x ICSR-89028 -.06 -12.86** 0.04 -7.62*%*
18 e x |CSR-93018 -0.73 7.27% 1.01 0.67
19 ICSA-155% ICSR93002 -0.42 -2.41 0.69 3.7*
20 e x |ICSR93004 -0.64 1.95 -2.39%* 5.39**
21 ---- x ICSR-91022 3.07* 5.98* 2.27* -2.72
R x |ICSR-89025 -1.50 -1.74 -0.61 -0.55
23 - x |ICSR-89028 -1.09 -0.27 -0.83 -7.25%*
24 e x |ICSR-93018 0.58 -3.49 0.87 1.43
25 ICSA-88010x ICSR93002 1.75 6.56* -2.15% -7.67*
26 - x ICSR93004 1.69 4.08 1.84** -5.51**
27 - x |CSR-91022 -2.25*% 11.78** 0.54 3.29
28 ---- X |CSR-89025 0.00 -5.93* -2.31% -5.17*
29 ---- X |CSR-89028 0.25 -7.3 1.54* 13.10**
30 - x |ICSR-93018 -1.42 -9.19%* 0.53 1.96
31 ICSA-ATX2-2x ICSR93002 -0.61 -10.27** -0.35 -7.65**
32 - x |ICSR93004 -0.17 2.76 2.46** 4.84**
33 - x |CSR-91022 -1.94 -12.71% 0.73 -0.51
34 - x |ICSR-89025 1.46 0.73 -1.93* 6.21**
35 ---- X |CSR-89028 1.55 13.69** -0.93 -3.5
K x |CSR-93018 -0.28 5.81* 0.02 0.59
L.S.D. 5% 217 5.19 1.30 3.65
L.S.D. 1% 2.84 6.81 1.70 4.78
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