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Line x Tester analysis for Yield and its Attributes
in Sesame (Sesamum indicum L.)
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Research Institute, ARC, Cairo, Egypt.

HIS RESEARCH work was conducted at Shandaweel Research

Station, Sohag, Egypt, to study the combing ability and heterosis
for yield and its attributes via Line x Tester analysis in sesame. Line
x Tester mating design was applied in 2012 season using seven lines
and four testers. In the two summers season 2013 and 2014, twenty-
eight F; hybrids, their parents and one commercial variety
(Shandaweel 3) as a check were evaluated. Mean squares due to
genotypes and years via combined analysis for the two years were
highly significant for all studied traits, except each of 1000-seed
weight and oil percentage across years. Also, mean squares due to the
interaction between genotypes x years were highly significant for all
the studied traits, except days to 50% flowering, branches plant™ and
1000-seed weight. The analysis revealed that high significant
differences were found among crosses and lines for all the studied
traits over the two years. Likewise, it appeared high significant
differences among the four testers for all traits, except for 1000-seed
weight. High significant variances were detected for line x tester
interaction over years for all studied traits. In this context, results
showed that significant and highly significant differences were found
for all the studied traits for the interactions; crosses x year (except for
length of fruiting zone, branches plant™ and1000-seed weight), tester
x year (except for height of the first capsule, number of branches
plant™ and 1000-seed weight) and parents x crosses x year (except
for days to 50% flowering, number of branches plant™, capsule
length, 1000-seed weight and oil percentage). In general, the four
crosses Giza32 x N.A.372, Shandaweel 2000 x Local 176,
Shandaweel 2000 x H. 68 Family 21 and Shandaweel 2000 x
N.A.652 were found to be the heaviest in most of the studied traits
compared to their better parents. The parents N. A. 372, H.68 family
21 and Giza 32 were good combiners for improvement most studied
traits. Also, desirable SCA effects were obtained for most studied
traits. The crosses; Shandaweel 3 x local 176 and Shandaweel 2000 x
N. A. 96 had the maximum SCA desirable effects for earliness.
However, for seed yield plant™ the crosses; Shandaweel 3 x N. A. 96,
Shandaweel 2000 x Local 176, Giza 32 x N. A. 372, Sohag 1 x Local
166 and Sohag 1 x H. 68 Family 21 had most desirable SCA effects
for seed yield plant™.

Keywards: Sesame (Sesamum indicum L.), Line x Tester analysis,
Combining ability, Heterosis.
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In Egypt there is a big gap between production and consumption of vegetable
oils. Sesame is one of the most important oilseed crops, which grown in many
parts in the world. The total cultivated area of sesame in Egypt was about 82000
feddan in 2013 season, which produced 41328 ton, with an average seed yield of
0.504 ton/feddan (FAO, 2013).

One of the problems of sesame production in Egypt is unstable the
productivity of the cultivated varieties. So, the main objectives of many sesame-
breeding programs are improvement of seed yield productivity and stability.
Therefore, the best-adapted varieties are desirable as parents in crossing
programs aiming to improve seed yield potentiality and other economic traits.
Also, it is seemed importance of studying the genetic architecture of the
important agronomic traits and estimating each of general (GCA) and specific
combining ability (SCA). Combining ability analysis aimed to understand the
nature and extent of types of gene action in the inheritance of yield and its
components for obtaining better recombination. Sumathi & Kalaimani (2000),
Manivannan & Ganesan (2001), Kumar et al. (2004), Attia et al. (2004),
Vidhyavathi et al. (2005), Kumar et al. (2006), Gwade et al. (2007), EI-Shkhess
& Khalifa (2007), El-Shakhess et al.(2009), Abdelaziz et al. (2010) and Sedeck
& Shafie (2013), found that the non-additive type of gene action was
predominant for days to 50 % flowering, number of branches plant™, number of
capsules plant® and seed yield plant™. On the other hand, many researchers
(Hassaballa et al., 1996; Ramesh et al., 2000; Devasena et al., 2001;
Manivannan & Ganesan, 2001; Nijagum et al., 2002; Sarvanan & Nadarajan,
2003; Donghwi et al., 2006; Banerjee & Kole, 2009; El-Shakhess et al., 2009;
Abdelaziz et al., 2010 and Sedeck & Shafie, 2013) indicated that the importance
of additive and non-additive gene action for all the studied traits. But, the
additive gene effects were greater than non-additive gene effects for days to 50
% flowering, plant height, number of branches plant™, number of capsules plant™
and seed yield plant™. Heterosis is considered as one of the most important tools
that provide important information for improving seed yield and its components
traits in sesame. The purposes of this research work were to study the combing
ability and effects of heterosis for yield and its attributes via Line x Tester
analysis.

Material and Methods

The current research work was done at Research Farm of Shandaweel
Agricultural Research Station, Sohag, Egypt, during 2012, 2013 and 2014
summer seasons to study heterosis and combining ability of seed yield and its
components in sesame. The materials used in this work were seven lines viz.,
(Ly) line N. A. 372, (L,) local 166, (Lj) local 176, (Ls) N. A. 96, (Ls) H. 68
Family 21, (L) H.88 Family 17 and (L;) N. A. 652 and four testers viz., (T,)
Giza 32, (T,) line Sohag 1, (T3) Shandaweel 3 and (T,) line Shandaweel 2000,
that vary in agronomic and morphological traits were selected for this study .
The pedigree and origin of these genotypes is shown in Table 1.
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TABLE 1. The Pedigree and origin of the used genotypes.

Line and

No. Tester Origin Pedigree

Line 1 N. A. 372 US.A Unknown

Line 2 local 166 Egypt 1981 Unknown

Line 3 local 176 Egypt Unknown

Line 4 N. A. 96 FAO Unknown

Line 5 H. 68 Family 21 Egypt A line selected from line B 21 x line 574
Line 6 H.88 Family 17 Egypt A line selected from line B 21 x line 574
Line 7 N. A. 652 US.A Unknown

Tester 1 Giza 32 Egypt 1986 | Local variety A line selected from Giza white X type 9
Tester 2 Sohag 1 Egypt A line selected from Bengalian x Giza 32
Tester 3 Shandaweel 3 | Egypt 1987 A line selected from Giza 32 x N. A. 130
Tester 4 | Shandaweel 2000 Egypt A line selected from N.A.413 x AN.A.777

A Line x Tester fashion was done using the seven lines and the four testers in 2012
summer season. The resulting 28 top crosses and their 11 parents were evaluated
during the two summer growing seasons 2013 and 2014 in randomized complete
block design with three replications. Each entry was sown in single row; 4 meters
long, 50 cm width and the hills within row were spaced 20 cm apart with one plant
left per hill after thinning. The cultural practices were applied according to the
recommendations. Surface irrigation system was used in the experimental site. Some
soil properties of the experimental site are shown in Table 2.

TABLE 2. Some soil properties of the experimental site (average the three growing

Seasons).
Sand Silt (%) | (%) Clay . PH Organic EC
(%) Soil texture (1:1) matter (ds m)
55.21 11.64 33.15 Sandy clay 7.50 1.89 0.37

At harvest time, ten guarded plants from each entry were taken to record the
following data on the traits;
1- Height of first capsule in cm.
2- Plant height in cm.
3- Length of fruiting zone in cm.
4-  Number of branches plant™.
5-  Number of capsules plant™.
6- Capsule length in cm.
7- 1000-seed weight in grams.
8- Seed yield plant™ in grams.
9- Seed oil content as percentage. Oil was extracted by using petroleum ether
(60-80°C) and Soxhelt apparatus according to AOAC (1980).

Furthermore number of days from planting to flowering 50 % of plants for
each entry was recorded. Line x tester analysis was performed according to Steel
& Torrie (1980). Combining ability effects were computed by the Line x tester
method according to Singh & Chaudhary (1985). In this analysis, the parents
mean squares are considered estimates of general combining ability (GCA),
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while the mean squares of male x female interactions provides an estimate of
specific combining ability (SCA). Heterosis expressed as percentage was
calculated as the deviation of F; means from the better parent (BP), as described
by Bhatt (1971) as follow:

P
H (%) = %100
BP

The significant of heterosis effect was tested by LSD test.
Results and Discussion

Analysis of variance

The combined analyses of variance for studied traits over two years are listed
in Table 3. Analysis of variance revealed high significant mean squares due to
genotypes and years for all studied traits except 1000-seed weight and oil
percentage for years. The interaction of genotypes x years recorded highly
significant differences for all the studied traits, except for days to flowering,
number of branches plant™ and1000-seed weight which were insignificant. This
indicates that different of environmental conditions during both years.
Furthermore, results of line x tester analysis showed high significant variances
among crosses and lines for all of the studied traits over years (Table 3). The
testers showed significant variances for all traits, except for 1000-seed weight.
The results indicated that, mean sum of squares due to Line x tester interaction
were highly significant for all studied traits over two years. Significant and
Highly significant variances were observed for crosses x year and tester x year
interactions for most studied traits. Meanwhile, variances due to line x year (L x
Y) and line x tester x year (L x T x Y) interactions were highly significant for
days to 50% flowering, plant height, oil percentage and seed yield plant™ for (L
x Y) and for days to 50% flowering, height of the first capsule and seed oil
content % only for (L x T x Y). These results indicated that the studied crosses
had different ranking from year to another. In addition, it indicated that
importance of evaluation the crosses at many environments, especially for seed
yield. These results showed also great diversity for both lines and testers in seed
yield, which contributed to the performance of their respective crosses. These
results are in the line with those obtained by Manivannan & Ganesan (2001), Kar
et al. (2002), Sanker & Kumar (2003), Kumar et al. (2004), Vidhyauvathi et al.
(2005), Taher & EI-Samanody (2006), El-Shakhess et al. (2007), Banerjee &
Kole (2009), El-Shakhess et al. (2009), Abdelaziz et al. (2010) and Sedeck &
Shafei (2013).

Mean performance

The combined data over the two years for the studied traits are presented in
Table 4. Number of days to 50% flowering ranged from 44.83 (N.A.372) to
56.33 (Local166) with an average of 75.50 days among the parental lines. While,
among the crosses, it varied from 42.00 (Giza32 x Local 166) to 52.17
(Shandaweel 3 x N.A.96) with an average of 47.08 days. In general out of the
crosses, six were earlier than their earlier parents and sixteen were significantly
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earlier compare to the check variety. Concerning height of the first capsule, the
measurements of parental lines ranged from 62.83cm (N.A.96) to 115.50
(N.A.372) with an average of 83.01 cm. Moreover, among the crosses the values
varied from 62.00 (Shandaweel 2000 x N.A.652) to 155.83 (Shandaweel 2000 x
H.68 Family 21) with an average of 81.79 cm. The results also indicate that the
values of plant height ranged among the lines from 227.50 (Shandaweel 3) to
264.17 (Giza 32 and Sohagl) with an average of 264.71 cm, while varied from
216.50 (Shandaweel 3 x Local 176) to 289.00 (Shandaweel 3 x H.68 Family 21)
with an average of 243.94 cm among the crosses. In addition, most of the crosses
show superiority in plant height compared to their parents and the check variety.
Regarding length of fruiting zone, the combined performance of parental lines
ranged from 144.17 (Shandaweel 2000) to 188.33 (N.A.96) with an average of
161.44 cm. While, it varied from 114.67 (Shandaweel 2000 x H.88 Family 17) to
221.00 (Giza 32 x N.A.652) with an average of 170.75 cm among the crosses.
Performance of the parental lines and the crosses for number of branches plant™
indicate that, the measurements ranged from 1.00 (N.A. 652) to 4.25 (H.88
Family 17) with an average of 3.11, and from 1.00 (Shandaweel 3 x N.A.372
and Shandaweel 2000 x H8 Family 1.87) to 5.94 (Giza32 x N.A.652) with an
average of 3.80, respectively. The cross Shandaweel 2000 x N.A. 372 gave the
highest number of capsules plant™ (240.0) compared to the parents and the
check. Results of capsule length indicate that the cross Giza 32 x N.A.372 was
the longest one (5.93) compared their parental lines and check (4.27 and 3.87),
respectively. The combined data for 1000-seed weight revealed that, the values
of parental lines ranged from 3.18 (N.A.652) to 4.10 (Sohagl) with an average
of 3.60. Likewise, the crosses had values ranged from 3.13 (Shandaweel 3 x
Local 166) to 5.12 (Shandaweel 3x H 68 Family 21) with an average of 4.14.

Results of seed oil content percentage over two years indicated that, the
values of parental lines ranged from 31.28 (H.88 Family 17) to 53.70 (N.A.96)
with an average of 42.92. Moreover, the performance of crosses varied from
32.67 (Shandaweel 2000 x Local 166) to 51.18 (Sohagl x N.A. 372) with an
average of 45.58. Results also revealed that, the parental line N. A. 96 had the
highest seed oil content (53.70 %) compared to all genotypes. However, the
maximum value among crosses was obtained by the cross Sohag x N. A. 372
(51.18 %). Results of seed yield plant” over two years indicate that, the
performance of parental lines ranged from 20.40 (Shandaweel 2000) to 41.97
(N.A.96) with an average of 28.43 g, while from 30.52 (Giza 32 x Local 166) to
84.84 (Sohag 1 x H. 68 Family 21) with an average of 57.33 g among the
crosses. There were these crosses that had significant heaviest seed vyield
compared to their parents over two years, reflecting the presence of hybrid vigor.
Generally, the best crosses (Giza 32 x N.A. 372), (Sohagl x H. 68 Family 21)
and (Shandaweel 3 x N.A. 96) were the best, whereas, they gave the maximum
yield over the two years. Furthermore, these crosses are also significantly
outyielded the check variety. So, it could be put these best crosses into
evaluation trails in wide scale and could be considered as promising crosses.
Also, out of the testers, Sohag 1 was the best and can be used in crossing with
more female lines. These results are agreement with those obtained by Shabana
Egypt. J. Agron . 37, No.2 (2015)
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et al. (1996), EL-Ahmar et al. (1996), Manivannan & Ganesan (2001), Kar et al.
(2002), Sanker & Kumar (2003), Kumar et al. (2004), Vidhyavathi et al. (2005),
Taher & El-Samanody (2006), El-Shakhess (2007), Banerjee & Kole (2009). EI-
Shakhess et al. (2009), Abdelaziz et al. (2010) and Sedeck &Shafie (2013).

Heterosis effects

Estimates of heterosis over better parent are listed in Table 5. Heterosis of
days to 50 % flowering over the two years ranged from 0.40 to -14.90%. Fifteen
crosses exhibited a highly significant negative deviation from better parent. The
crosses Giza 32 x Local 166, Sohagl x Local 166 and Sohagl x Local 176
showed maximum desirable heterotic effects for earliness. Range of heterosis
for height of the first capsule was 3.00 to -40.00 %. Crosses Shandaweel 3 x H.
68 Family 21 and Shandaweel 3 x H. 88 Family 17 showed positive and highly
significant heterosis for plant height and recorded the maximum values over the
better parent. It is worthy to mention that in sesame, crossing two inbred line
could be accompanied by positive heterosis in resulting crosses. Thus, in this
case crosses would be always taller than their parent inbred lines.

Nine crosses showed a significant negative heterosis relative to the better
parent for fruiting zone. The crosses Giza 32 x N.A. 372, Giza 32 x Local 176,
Giza 32 x H.88 Familyl17, Giza 32 x Local 176 and Giza 32 x N.A.652 recorded
the maximum heterosis values compared their better parent. These results
indicate that Giza 32 contained the favorable genes for this trait. Thus, it could
be involved in any breeding program for improvement this trait.
Thirteen crosses revealed highly significant positive heterosis compared to the
better parent for number of branches plant™. The crosses Giza 32 x N.A.652,
Giza 32 x H.68 Family 21 and Shandaweel 3 x N.A. 652 gave the highest
desirable heterotic effect.

Results revealed that sixteen crosses showed positive and significant
heterosis relative to better parent for number of capsules plant™ . Crosses Giza 32
x N.A. 372, Giza 32 x Local 176, Giza 32 x N.A.652, Shandaweel 2000 x
N.A.372 and Shandaweel 2000 x Local 176 had the maximum desirable
heterotic effects. Positive and significant heterosis over the better parent were
shown in seven crosses for capsule length. Crosses Giza 32 x N.A. 372 and
Shandaweel 2000 x N.A. 652 showed the highest heterotic effect for capsule
length. The range of heterosis for 1000-seed weight was -19.51 to 0.00%.
Positive and significant heterosis was obtained by eighteen crosses for this trait.
The three crosses Giza 32 x N.A.372, Shandaweel 2000 x Local 176 and
Shandaweel 2000 x N.A.652 gave the maximum desirable heterotic effect for
this trait. With respect to seed oil content percentage, values of heterosis ranged
from 0.92 to -30.59. Six crosses showed positive and significant heterosis.
Crosses Sohag 1 x N.A.372 and Shandaweel 3 x N.A. 372 had the highest
heterotic effect for seed oil content percentage. The range of heterosis over better
parent for seed yield plant™ varied from 18.52 to 237.80%. All crosses except
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one cross only showed highly significant positive heterosis. The four crosses
Giza 32 x N.A. 372, Shandaweel 2000 x Local 176, Shandaweel 2000 x H.68
Family 21 and Shandaweel 2000 x N.A.652 had the maximum desirable
heterotic effect. In general, the four crosses Giza32 x N.A.372, Shandaweel 2000
x Local 176, Shandaweel 2000 x H. 68 Family 21 and Shandaweel 2000 x
N.A.652 were found to be the heaviest in most of the studied traits compared to
their better parents. These results are agreement with those obtained by Shabana
et al. (1996), EL-Ahmar et al. (1996), Mishra & Sikarwar (2001), Krishna et al.
(2002), El-Shakhess (2003), Uzun et al. (2004), EI-Shakhess & Khalifa (2007),
El-Shakhess et al. (2009), Abdelaziz et al. (2010) and Sedeck & Shafie (2013).

Combining ability

Concerning the variances of GCA and SCA, it is known according to Line x
tester method that variance of females and males considered equivalent to GCA
(additive) and variance of females x males considered equivalent to SCA (non
additive). The analysis of variance pointed out that contributors of crosses
(females, males and females x males) were highly significant or significant for
most studied traits in both seasons. Data belonging to partitioning sum of squares
of crosses to their attributers (females, males and females x males) for the
studied traits showed that; for days to 50% flowering, accounted GCA as
calculated from the parents were 31.11 and 4.01 % and 29.84 and 4.46, while
SCA as accounted from female x male interaction reached 0.12 and 0.28 % in
both seasons, respectively, while the SCA reached 3.08 and 3.12 in both seasons,
respectively. Regarding height of the first capsule, GCA accounted for 32.27 and
24.82 % and 11.06 and 7.87%, while SCA reached 7.54 and 10.59 % in both
seasons, respectively. Concerning plant height accounted GCA were 31.84 and
2.96 % and 40.99 and 6.85%, while SCA recorded 1.37 and 2.53 % in both
seasons, respectively. For length of fruiting zone accounted GCA were 9.34 and
0.67 % and 23.14 and 4.09 %, while SCA estimated 0.90 and 0.54 in both
seasons, respectively. With regard to number of branches per plant GCA
accounted for 11.57 and 10.99 % and 12.37 and 11.84%, while SCA reached
0.11 and 0.18 % in both seasons, respectively. For number of capsules plant™
GCA accounted for 83.82 and 42.95 % and 20.69 and 2.04%, while SCA
recorded 29.77 and 26.12 % in both seasons, respectively. With respect to
capsule length GCA accounted for 24.29 and 22.48 % and 2.70 and 10.60%,
while SCA reached 2.33 and 0.58 % in both seasons, respectively. Concerning
1000 seed weight accounted GCA were 3.92 and 5.04 % and 4.09 and 3.51%,
while SCA estimated 0.19 and 0.29 % in both seasons, respectively. For seed oil
content % GCA accounted for 36.18 and 6.46 % and 43.80 and 4.09 %, while
SCA reached 1.85 and 4.71 % in both seasons, respectively. With regard to seed
yield plant® accounted GCA as also calculated from the parents were 2.23 and
1.38 % and 24.59 and 26.04 %, while SCA as also accounted from female x
male interaction reached 0.12 and 0.28 % in both seasons, respectively. The
previous results proved that both additive and non additive gene actions
controlled most studied traits and the additive gene action played the major role
in the inheritance of these traits.
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General combining ability (GCA) effects

The general combining ability (GCA) effects of both female and male lines
in 2013, 2014 seasons and their combined are listed in Table 8. Based on general
combining ability (GCA) effects, the female lines Local 166 and Local 176 and
the male parent Sohagl were good general combiners for earliness, whereas they
had negative GCA effects over the two years. Among the parents, the female line
H.68 family 21 and the male parent Shandaweel 2000 had significant positive
GCA effect in 2013 and 2014 seasons and their combined for height of the first
capsule. Thus it could be considered these parental lines as a source of favor
gene for shortness of the first capsule. The parents H.68 family 21 in 2013 and
2014 seasons and their combined and Shandaweel 2000 in 2013 season
expressed significant positive GCA effects for plant height. So, it could be
seemed a good general combiners for increasing plant height. In contrary, the
male parent Local 166 was found to be good general combiners in two seasons
and their combined for shortness.

For length of fruiting zone, the male parent Giza 32 was found to be good
general combiners in two years and their combined. In contrast, significant
negative and GCA effects for this trait were obtained by Shandaweel 2000 and
Shandaweel 1 in the two seasons and their combined.

For number of branches plant™, the female parent N.A.652 in two seasons
2013 and 2014 seasons and their combined and the male parent Giza32 in 2013
season had positive and significant GCA effects.

Results of number of capsules plant™ showed that the female parent N.A. 372
had positive and significant GCA effect in 2013 and 2014 seasons and their
combined, while, the female line Locall66 had negative and significant GCA
effects.

For capsule length, the GCA effect of parents revealed that the female line
NL.A. 372 in the first season only and the male parent Giza 32 in the two seasons
and their combined had positive and significant values.

The results also indicated that the female lines N.A.372, H.68 family 21 in
the two years and their combined, N.A. 652 in 2014 and the combined data and
N.A. 96 in 2014 only gave positive and significant GCA effects for 1000-seed
weight. Thus, it could be considered these parental lines as a source of genes for
heavier 1000-seed weight.

Regarding seed oil content percentage, the GCA effects of parents showed
that the female lines N.A. 372 and N.A. 96 in the two seasons and their
combined and N.A. 652 in 2014 only had positive and highly significant values.
In addition, the two parents Sohagl and Shandaweel 1 in the two years and their
combined and Giza 32 in 2014 only gave positive and highly significant values.
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The results of GCA effects of parental lines showed that the female lines
N.A. 372 and H. 68 family 21 in the two seasons and their combined were the
best general combiners for increasing seed yield plant™. Among male parents
Giza32 in 2014 season was good general combiners. From the results obtained
here, it can be concluded that N.A. 372 and H. 68 family 21 among female
parents and Giza 32 among male parents were good general combiners for
improvement most studied traits. Similar results were obtained by Mishra &
Sikarwar (2001), Krishna et al. (2002), El-Shakhess (2003), Uzun et al. (2004),
El-Shakhess & Khalifa (2007), El-Shakhess et al. (2009), Abdelaziz et al.
(2010), Sedeck & Shafie (2013) and Hassan & Sedeck (2015). They found that
significant general combining ability effects in some parental lines for some
studied traits.

Specific combining ability (SCA) effects

Estimates of specific combining ability (SCA) effects for crosses for the
studied traits in 2013, 2014 seasons and their combined are listed in Table 9.
Results of combined data over the two years for days to 50 % flowering showed
that the best combinations were Shandaweel 3 x Local 176 (-3.77*%),
Shandaweel 2000 x N.A.96 (-3.16**) and Sohag 1 X N.A. 372 (-2.89**) had
significant negative SCA values. These results suggested that these crosses may
be considered earlier than the other combinations. Among crosses, Shandaweel
2000 x H.88 Family 17 (-19.50*) was found to the best combination over two
seasons for height of first capsule. For plant height, the cross Shandaweel 3 x
local 176 recorded significant negative SCA estimate (-24.40*) over the seasons.
Estimates of SCA for length of fruiting zone over seasons indicate that the best
cross was Shandaweel 3 x N.A.96. Results also revealed that the crosses
Shandaweel 2000 x N.A.372, Sohag 1 x H.88 family 17 and Shandaweel 2000 x
local 176 were the better over seasons for number of capsules plant™. However,
highly significant and significant negative effects over two years were by Sohag
1 x local 166 ( -30.40**) and Shandaweel 2000 x H. 68 Family 21 (-21.08%).
Data over two seasons also indicated that, the cross Giza 32 x N.A 372 was the
best for capsule length. Out of the 28 crosses, Shandaweel 2000 x Local 176,
Shandaweel 3 x H.88 Family 17, Shandaweel 3 x H.68 Family 21, Sohag 1 x
H.68 Family 21, Sohag 1 x Local 166, Giza 32 x N.A. 96 and Giza 32 x
N.A.372 were the desirable combinations over two seasons for 1000- seed
weight. On the other side, negative SCA effects over two seasons ranged from
significant to high significant were obtained by four crosses for seed oil content
percentage. Concerning seed yield plant™, the crosses Shandaweel 3 x N.A.96,
Shandaweel 2000 x Local 176, Giza 32 x N.A. 372, Sohagl x Local 166, Sohag
1 x H.68 Family 21, Shandaweel 2000 x H.88 Family 17 and Giza 32 x Local
176 were the best combinations over two seasons. Generally, it can be clearly
noticed that desirable SCA effects were obtained for most studied traits. On the
other side, the parents involved in most the best crosses were found to have high
x high, high x low, low x high and low x low GCA status. In this concern,
desirable significant SCA effects were also obtained by Kadhusudan & Nadaf
(2009) for some studied traits.

Egypt. J. Agron . 37, No.2 (2015)



201

LINE x TESTER ANALYSIS FOR YIELD ...

"A1aAnadsar ‘sjaas] Anpiqeqold 1070 PUR $0°0 18 JUBITIUSIS e

(u1) Jysiay Jue[d

amsded 1511 ] Jo WsHH

SULIDMO 0405 0] SAR(]

0z's S0 98'6 LTFI- #48 T 1" 9L €l 00~ 100 1+ 0- CS9V'N X 000 [39MBPUEYS
09'¢l- 6L°1 #0760 %561 LE9- sl TE- 08'0 £F0 8T'L LTA[TUIR] 88'H X 000 [99MBPURHS
$861- SOFT- 4 ST sl TE 449 St 4@ LT $6°0- IT'T- FL 0" TTANWET 85'H X 0007 [33MEPUES
£0'6 §0°6- st LT LS sl 81° LS'6 449 17E" #66'T" #oCE € 96 VN X 000T[33MEPUBYS
£0'11 SHEL 198 OIS 116 670 #0901 #+£6'F #£9TF 9L T [BIOT X Q0T [3MEPUBYS
0TS1 971 LTLT 86'L 8t'E LS°T1 #1791~ 61 1- 660" 991 [BI0T X (00T [IMEPUBYS
10°4- 0g's- £L8" ¥9- 6L°8" 0T ¥ ¥T0 9c0 100 Lt VN X 0007 [33MEPUELS
9L°0T- I ¥ SOLT- 899 s LT SOt 80 £ T 6L°T TS9OV N X £ [33MBPUEBYS
SFTI ZIo #6L 7T #9T VT #45 C1 s 19E sl 1™ ¥l I- #0E'CT- £ IA[IWE 88'H X { [33MEPUBYS
0L81 971 #6L P E'9- T6'L- 1L £0°0 LTO 12°0- 1Z AJIWB 89°H X £[39MBPURYS
16 S6°61 L8T S6S1- #40F 1" L1 #4 L8 T w116 #+FS T 96 VN X £ [SOMBPUBYS
«¥ ¥T- s 8T +9° 02" 841" 01’8 ¥S'¥ sl LB #1E°€" 4 1T 9LT [BIOTT X ¢ [IIMEPUELS
65 FI- 8eTI- 08°91- ¥ ¥ 90" 144 LO°0 90°0- 0co 99T [BIOTT X ¢ [I2MEPUELS
0C'6 LE°91 FO'T 05" LT SO'L- 80 9£0 0C0 TLE VN X £ [39MEPUBTS
TS LT8- 9L0- 96'¢- sl €1 184 Se0- 80°0- wl- 759 VN X T3R0S
1€°01- 9E'01- 9T'01- 12°0- 89°0 111- 820 000 950 LTAJIURY 88'H X [5eloS
LLE 8t'S LOT £9°91- st [ LT #C 91" sk 0L° T 'l 861 TZ Allwe,] 89°H X Tsey0S
69°0T- 80 #6' 12" ¥ 0T 448961 18°0 810" 80°0- LT0- 96"V N X Tseyog
ST'L ¥o'F 99'6 80°L 9L'8 6E'¢ 09°0- LT0- Wl 9.1 [€307] X TSEYOS
sT'e I8'€E 6V S0 ¥I- 98'¢C- ##PTT 80'C #6E'T 9918307 X [Seyog
1T £y $9°81 ¥ £6'C $T9 4408 - wL1E" +«19°C- TiE VN XT5eyog
001 0TI S6'L 9501 #CI' 1T 00°01 L¥ 0 0£T 9¢€0- TS9OV N X 7€ B21D
ST S¥'8 SFI [ 08'9- ST ¥9'0 1L0 950 LTATWE] 88'H X TE BZID
£9°C- SO 1T 1- L8 %55°01" 00°L- 8L°0- ¥S'0- 0 1- 1Z AJiured 89°H X T EBZID
9L 8€L- £1°8- LT01 w4l 8 €L L9'9 #6171~ ¥z ¥6'0- 96 VN XZERID
9 101 LET 001" +8E°01- Trol- 0" S 1- 860 OLT JBIOTT X TE BZID
99°¢- SOt It 691~ 8t'T- 00°¢- L0°T- ¥S 0" 19°1- 991 [BIOTT X TE BZID
£9°ET- 0g'sT- 96'11- 9S'¥F (484 00's s LV T §8°T #6t'C TLE VN XTE®ZID
quio) FI0T £10T ‘quioy 10T £10T ‘quIoy) FI0T £10T S9850.15)

‘BIEP PAUTqUIOD

I3} PUE SUOSEIS SULMOIS €1(7 PUe ZLOZ Ul SHEI) PIAIPNJS [[€ 10] SIsS01D 10] $12a)0 A)jiqe Sunuquiod dgads jo sayenn)sq ¢ TT9VL

Egypt. J. Agron . 37, No. 2 (2015)



M. S. HASSAN AND H. KH. A. REHAB

202

"A19A109d591 ‘s1aa9] AMpiqeqosd 1070 PUe SO0 18 WBILIIUSTS .

£E'1- 91°¢- 05'¢ #4001 E0 8t'0 PI'ST %9607 +1£'6 CSOV'N X 000 [2omEPUBYS
96'S 15'9 [ s T- 1T°0- £0°0- [958 089 ¥9°0 LTANWET 88'H X 0007 [33MEPURYS
+80° €T~ 91 SE" 00°11- wxE 1" L10 #0570 406 FE™ | ael E5F | e [9FT- 12 A[1urd 89'H X 000 T [99MEpUBYS
£E'8" 9T 0s°el- 8¥'0- £0°0- 0t'0- 0T'¥I 1221 4486 ST 96 V' N X 000T[22MEPURIS
88'F1L #0192 LO'E #x LT 1 80°0- 610 §S°0 SS'0 9¢'0 9L T [BIOT X Q0T [SaMBPUBYS
LEF 66'S" SLT 0g'0- 100 LTO- L¥S 88’8 90'¢ 99T [BI0T X Q00T [3MBPUBTS
9T 91 S891 L9°GT #4991 6T0- #:970" 66" FO' - 6 €- CLE VN X 000T [33MBPURYS
1201 Lk ¥9CI- 90 9z0- 0c'o- ¥ oc- #9507 | wwt6'61- CEOV N X ¢ [IIMEPUBLG
85'6- IT11- 90'8- ¥e0- ST0- 81°0- 91'el- £L6" #+£09"F1- LIA[IWE] 88'H X £ [33MEPUBYS
¥S'S 68°¢El 18°C #L9°0 8T°0- 10°0- 9F'1c #1120 | +C80T 17 AJIUIE] 89 H X £[9MEPURLS
96'91 96'Ll 9E91 #4880 00 e #8867 | wa9ELT | 4P IE 96 VN X £ [SoMEPUBLS
£8FI- 6181 8F11- ¥I'0 LT0 £ro- 99°0¢- #1861 | 4 10°TC- 9LT [BIOTT X ¢ [FIMBPTRIS
Fe'T 19°¢- 118 1€°0- 050 STO FZTl- FOTL- | 4aSSTTL- 991 [BIOTT X £ [SIMEBPURLS
88'6 £ 6 501 w9 T- or'0- S0°0- ¥l LLTT 449191 CTLE VN X ¢ [3OMBPUBTS
6891 66'S1 6L°L1T #49 1- 60°0- £0°0- 260 ¥6'T- 6L 759 VN X 13810g
S8L 66'S 0L6 st O T §0°0- 610 99'9- LL'8" S8 LTAJIWE] 88 H X [sEUog
FO'El 66'S1 6011 950 610 £10 9FEl #EL°61 0TL 1T AllWR 89°H X [S8Y0g
SeEl- 89°11- 12°91- LT0 1o 1e0- ST ET- | %20°0C | 488°9C- 96 V' N X [5eyog
16°9- 616" 8t #4670" L0°0 S0°0- 100 F9'L £9°1- 9.1 [B20°] X [SBYOG
S8°CIT 9101 PSST 44560 £0°0 10°0- 9L'6 86'F eend! 99T[E30T X [5RYOS
#ab 0E" %10°L2" sl EE- 10 LT0- 600 96'¢ 6E'S &9 7LE VN XISeYog
SE6- 90°¢- 694" 1o ¥0'0 ST O 6TF ¥S'E £8'¢ TS9OV N X TEBZID
£ 6t'1- 90°L- #4160 1E0 100 01'sT 0L°11 #4085 81 LIA[IWE §8'H X TE BZID
06’ LTS (4 00 8L0- #:970" 90°0 ¥SE Tre- 17 AJtured 89°H X TEEZID
43 £L°T 9t'el #9570" ro- 8C0 0o #5561 | 405702 96 VN XTLPRIID
98’9 (A0 61°CI ¥ 0- LT°0- 10°0- 0102 il #+80° €T OLT [BIOTT X TE BZID
£L01- 950" +60C- SE0- #FS0- 90°0- 86'C 171~ SL 99T [BIOTT X TE BZID
LTy #6'0 4 ¥T0 £99°0 #7570 Frol1- ELFL- | #SL81 TLE VN X TEBZID
quios F10T €10T quios FI0T €102 quio’y FI0T €10T §988010

T.:EH_ sansdes jo aquinyg

Aued soyoueiq jo sequiny

(UID) AU0Z SUNINIJ JO )SU]

oD 6 HTdVL

Egypt. J. Agron . 37, No.2 (2015)



203

LINE x TESTER ANALYSIS FOR YIELD ...

‘A1aanadsal ‘s[aas] Anjiqeqoad 10°0 PUB $0°0 18 TUBIIUSIS s ‘e

010 11°0- s [E0 SED 0 8E'0 59 'V'N X 0007 [PIMEPLRYS
sl 0" beo- #08 0" L0°0- 110 £0°0- L TA[IWEASS H X 000 [S9MEPUEYS
+%89'0- %96°0" +08°0" ¥ED LT0 050 1T AIWE] 85 H X 000T [99MEPUBYS

LO0 90°0 600 ST'0- £0°0- 0€0- 96 '¥'N X 000T [99MEPUBTS
#+E80 well 0 #4680 s00 800~ 61°0 9.1 [B207] X 0QOT [2amEpURYS
#x5C 0 o 010 80°0- 10°0 LT°0- 991 [B207] X 00T [PIMEPUBTE

9T'0- k1 o- 810" £ o 6T°0- sl 50" TLE VN X 000 [2IMEpUEYE
x0T 0" 60°0- s [E°0" €70 9T0- 0’0 TS9 VN X ¢ [SaMBPUBYS
5590 S50 waS L0 L1°0- STo- 81°0- LTA[IUIR] 88°H X € [S9MEPURYS
#x9F 0 0r'0 #4160 60°0- 810~ 10°0- TZANUET §9°H X § [29MEPUBTS
#459°0" %65 0" #4 1L°0" LTO w00 t0 96 VN X £ [9IMEPUBTS

800 700" LTO 00 LT0 £10- LT [BOOTT X £ [QAMEPURLS
#0570 £ro- #95°0" LE0 050 ST0 991 [BI0T] X § [QAMEPURLE

ST0 91'0 PT0 80°0- 01’0~ c0'0- TLEV N X g[eamepUuByS

£0°0 S0°0 1070 90°0- 60°0- £0°0- 769 VN X [SBYog

110 cIo 010 L0°0 S0°0- 61°0 L TAjIwe] 88'H X [Seyog
#9710 0r'o Ay 9T'0 610 £1°0 17 Lnwe] g9'H x[Feyog

110 cro 1170 60°0- cro 1e0- 96 VN X [SE0g
#1970 050~ #CL 0" 100 L0°0 90°0- 9.1 [BI0T X[SBYOS
#4870 0 810 #+8E°0 100 £0°0 10°0- 991 [8307] X [SeY0g
#8E°0" LE0- #0E°0" 60°0- LTO" 60°0 TLEV N X1SBYog

900 FI'0 10°0- 90°0- ¥0'0 s1o- TS89 V'N X ZEBZID
s PE 0" Te0- #9E°0" 91’0 1£°0 10°0 LTAIIWE] 88'H X TEEZID
#477 0" ¥T0- #£C 0" 0F'0- 810~ #4090~ [T ANIWE] 89 H X TEBZID
#4917 0 10 #4050 800 cro- 80 96 'V'N X 7€ BZID
s [£70° LT°0- #0E°0" 60°0- L1'0- 10°0- 9L 118207 X 7€ BZID

00" L0°0- 10°0- 0€'0- %P5 90°0- 901 [BI07] X T¢ BZID
#+6€°0 s£0 #+EF 0 +09°0 +09°0 #+F5°0 TLE VN X T¢ BZID
Qo rioc €10T quioyy 41014 10T

(3) 1SIam paos-000T

(un) i3uar amsde)

$9580.07)

o) ‘e H'IdVL

Egypt. J. Agron . 37, No. 2 (2015)



M. S. HASSAN AND H. KH. A. REHAB

204

‘AjaAnaadsar ‘sjaaa] Anjrqeqoad 1070 PUB SO0 1B WEDIJIUSIS s ‘v

90'S 80°0- v79 6T € w07 € L9 L 759 "V'N X 0007 [99MEPUBYS
«876 8€'9 188 100 ST0 «080 £ TATRI8S H X 0007 [99MEPURYS
£14- ST LT 078" 897 +E0°T 05T 1Z ATUre,] 89'H X 0007 [99MBPURLS

el P EL 87 1~ el PEL r'E 4w T0'S el §°L 96 "V'N X 0007 [29MEPURLS

e LTS T 406 9T el 09T 2% wnf T E vkl T 9.1 [BI0] X Q0T [PIMBPURYS
0r'e 580 307 $6T" £ € b9 S 9971 [BI07] X (0T [PIMBPURYS
gLg" T Wi YIT )9 € ET0" TLE VN X 0007 [P3MBPURYS
69°0- 55T 1870 1 o 95T 759 V'N X £ [PaMBPURLS

2w EL 0T 699" +58 11" 07T L1 sk £5 € LTANWE] 88'H X § [PaMBPURYS
180" 1£0 L0°0" sl 6 s SE 0T 168" TTAITURY 89 H X § [23MBPURLY

sl & €T seS L TT w0 T FT W s T wilT T 96 VN X £ [29MEPUBYS
4en 'S ST e 765 6" sl TS 1" 0% e L7 S 5oL T 9.7 [BI07] X ¢ [33MBPUBLS
88°0- ST 01 I8t qee LE L 550 € 997 [BI07] X ¢ [93MBPUBLS
3¥'S SCE cTE £0°0 16°0- 99°)- TLEV N X £[33MBPUBLS
¥ E- = TF L LLT- «FT T 09°0 759 VN X 18log
8% 97T 1FL #36°S- weeES LT b9 S L TAJIWR 88'H X 158Yog

Al £ 11 w66 €1 01¥ +86'€ w£ES 17 Ajlure 89'1] X15e1og
+05°L- 019" 06 L- €T w91 w49 € 96 "V'N X 15e1og
+9E 8 SL'Y" 388" ST0" 110" OV T 9.1 [B207] X[GBYOS

w68 T1 49T 01 L9 T 1 98} 01 3 sk QL € 991 [8207 X 15BU0S

48T TI" wll L #EST1- W61 99'1 s 10T TLEV N XT3elog
€T 1- L9°0 0E0 £6'€ 468 S 15T 759 VN X {£BZID
L€ 96 T- b S8'E el ¥ S w167 LTANIWE] §8°H X 7€BZID
I8 16€ TLC 667 o PEF 80T 17 AlIWed 89 H X 7£BZ1D)
69°C- o¢ - €17 901 wF1T 69 T- 96 VN X 7€ BZID)
w618 1270 308 wL0°0- ST 8 VP 9.1 [B207T X 7€ BZID
+88°8- 165 6" +IS 11" +EL°0" e PETT el 1T 991 [8207T X 7€ BZID

44501 v 10791 760 S8 T w0 - TL€ VN X 7€ BZID

"(quIo) r10T €102 “quIo) PI0T €107 .
(3 ueld ppid pasg 075 JUIUOD [I0 PIAg

e 6 HIdV L

Egypt. J. Agron . 37, No.2 (2015)



LINE x TESTER ANALYSIS FOR YIELD ... 205

Conclusion

Finally, it can be concluded that the parents N. A. 372, H.68 family 21 and
Giza 32 were good combiners for improvement most studied traits. Also,
desirable SCA effects were obtained for most studied traits. The crosses;
Shandaweel 3 x N. A. 96, Shandaweel 2000 x Local 176, Giza 32 x N. A. 372,
Sohag 1 x Local 166 and Sohag 1 x H. 68 Family 21 had most desirable SCA
effects for seed yield plant™ .
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