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ABSTRACT

Eight sesame lines were selected as parents from the sesame breeding program, Gedarif Research
Station of the Agricultural Research Corporation (ARC), Sudan. The parents were crossed in all
possible diallel combinations (without reciprocals) to produce 28 single-cross hybrids. The parents and
28 F1 generatins were evaluated under rains for two consecutive seasons (2005 and 2006) at Gedarif
Research Station. Four of the parents were released varieties viz: Ziraa-9, Kenana-2, Promo and
Gedarif-1, and the other four were advanced lines. The experiment was arranged in a randomized
complete block design with three replicates to elucidate general and specific combining ability for yield
and yield components among 36 sesame genotypes. Data were recorded on days to 50% flowering;
days to maturity; plant height; number of branches/plant; number of capsules/plant; height to first
capsule; height to first branch; capsule length; 1000 seeds weight; seed yield/plant and seed yield/ha.
Analysis of combining ability revealed the importance of both additive and non-additive gene action
for inheritance of the measured traits. The magnitudes of general combining ability (GCA) variances
were greater than the respective variances due to specific combining ability (SCA). Additive gene
action was predominant for days to 50% flowering, days to maturity, plant height, height to first
capsule, capsule length and 1000-seed weight. Non-additive gene action predominated seed yield/plant
and seed yield/ha. The GCA effects revealed that Gd2002SPSN29, Ziraa-9 and Gedarif-1 were the best
combiners, since they recorded significant GCA effects in either direction for most of the measured
traits. The parent Gd2002SPSN53 was the poorest combiner of all the parents used in this study.
Considerable number of crosses showed significant SCA effects. The cross combinations
Gd2002SPSN.53 x Gedarif-1, Gd2002SPSN.53 x Promo and Gd2002SPSN.14 x Ziraa-9 exhibited
significant positive SCA effects for seed yield/ha, with a reasonable yields of 1081, 841 and 810 kg/ha,
respectively. The study suggested that further testing would be needed to confirm consistency of these
crosses in term of their seed yield and stability.
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INTRODUCTION

In the Sudan, sesame is the main cash crop of the rainfed sector and it may be one of the main
agricultural exported commodity. The ultimate objective of sesame breeding program since its
inception in the Sudan in the early 1950s has been the development of high yielding, non-shattering
varieties for mechanized crop production. In many parts of the world breeding for indehiscency proved
to be a difficult task. Thus the main objective of the sesame breeding program is the development of
high yielding but dehiscent varieties. The shattering problem could be partially solved by breeding for
uniform maturity (Khidir, 1969).

Hybridization is the most potent technique to enrich the genetic variation and for breaking yield
barriers for producing varieties having built-in high yield potential (Singh and Narayanan, 2000). Yield
is a polygenic trait (Allard, 1966). The knowledge of gene action (additive, dominance, etc.) for yield
and yield attributes in sesame are of valuable importance for the breeder to choose appropriate breeding
methods. The selection of suitable parents for hybridization is one of the most important steps in
breeding programs. Selection of parents on the basis of phenotypic performance alone is not a sound
procedure, since phenotypically superior lines may yield poor recombinants in the segregating
generations (Singh and Narayanan, 2000). It is therefore, essential that the parents should be chosen
on the basis of their genetic value. Thus the diallel cross is considered as essential procedure for
evaluation of several single crosses. Genetic information about the nature of combining ability of
genotypes is a pre-requisite for identifying the suitable parents either to use for heterosis breeding or
evolve as desirable pure line varieties. Therefore this study was conducted to elucidate general and
specific combining ability and nature of gene actions for yield and yield components among 36 sesame
genotypes.

MATERIALS AND METHODS

Eight sesame parents with a wide range of variability were selected from the sesame breeding
program, Gedarif Research Station, ARC, Sudan. These parents were obtained from selfed plants in
the previous season to ensure their varietal purity (pure lines).

The parents were Gd2002SPSN.29, Gd2002SPSN.14, Ziraa-9, Gd2002SPSN.53, Gd20020BN2.103,

Gedarif-1, Kenana-2 and Promo. Four of these parents were released varieties viz: Ziraa-9, Kenana-2,
Promo and Gedarif-1. Ziraa-9 resulted from a systematic purification and selection of a local material
on basis of seed color. It is characterized by profuse branching, late flowering and maturity and white
small seeds. Kenana-2,
a white seeded variety selected from an African introduction and released in 1991. Promo is a selection
from introduced materials of temperate origin (Greece), characterized by high branching, medium
duration, even maturity and delayed shattering (Ahmed, 1997; Ahmed, 2008). Gedarif-1, a variety
selected from segregating materials of crosses between temperate and tropical cultivars. It is
characterized by non-branching habit, medium to late duration to flowering and good vigorous habit of
growth (Ahmed et al., 2003). The other four genotypes were advanced promising lines adapted to the
Gedarif environment.

In year 2004, the eight parents were grown in rows 10 m long and 0.8 m apart for each genotype to
ensure maximum potentiality of the genotypes. The area was weeded and irrigated when necessary to
increase duration of flowering. In the same season all parents were crossed in all possible combination
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(without reciprocals) to produce 28 single-cross hybrids according to half diallel arrangement. Some
flowers in each parent were selfed to maintain the purity of the parents.

The materials (parents and hybrids) were sown under rains for two seasons (2005 and 2006) at Gedarif
Research Station, Sudan at latitude 14° 1'N, longitude 35° 21'E, and altitude 592 masl. The trial was
arranged in a randomized complete block design with three replications. Each entry was grown on a
row of 2 m long and 0.6 m apart. The seeds were sown in holes spaced 0.2 m apart within a row. After
3 weeks, seedlings were thinned to 3 plants/hole.

In the first season, the sowing date was 18" July; the first rain after sowing was on 24 July and the
seedlings emerged on 30 July in the first season (2005). In the second season (2006), the experiment
was sown on 19" July; first rain after sowing was on the same day and seedlings emerged on 22 July.
The experiment was weeded before thinning and then whenever necessary. The data were recorded on:
days to 50% flowering (DFPF), days to maturity (DTM), plant height (cm) (PHT), number of
branches/plant (NBPP), number of capsules/plant (NCPP), height to first capsule (HTFC), height to
first branch (HTFB), capsule length (cm) (CL), 1000 seeds weight (g) (1000-SW), seed yield/plant (g)
(SYPP) and seed yield (kg/ha) (SY/Ha).

Biometrical analysis for the half diallel

The combining ability analysis was performed on the data according to Griffing's (1956) Method II,

model | procedure of diallel analysis.

RESULTS AND DISCUSSION

Combining ability

The mean squares due to general combining ability (GCA) were significant for all traits measured in
both seasons (Table 1). The mean squares due to the specific combining ability (SCA) varied
significantly for most of the traits at least in one season. Plant height, height to first capsule and capsule
length were not significantly different in both seasons.

Variances of GCA and SCA varied significantly for days to 50% flowering, days to maturity, number
of branches/plant, height to first branch and seed yield/plant indicating the importance of both additive
and non-additive gene actions in the inheritance of these characters. This suggests the use of biparental
mating followed by reciprocal recurrent selection for exploiting both types of genetic variances. Zhong
(1999) reported the importance of both additive and non-additive gene action for days to maturity and
seed yield/plant in sesame. Significance of GCA variance alone, for the plant height, height to first
capsule and capsule length as shown in Table 1, indicate the additive gene action in controlling these
traits and the improvement for these traits could be done by single plant selection in early generations.

The magnitude of GCA variances were greater than the respective variances due to SCA indicating
pre dominance of additive gene action. Similar results were reported by Pushpa et al. (2002) and
Saravanan and Nadarajan (2003).

The ratio of the mean squares due to the GCA to that of SCA for days to 50% flowering, days to
maturity, plant height, height to first capsule, capsule length, and 1000-seed weight were almost more
than one in 2005 and 2006. These results indicate that the inheritance of these traits was due to the
general combining ability effects and were mostly controlled by the additive gene action, with great
possibility of genetic improvement of these traits through recurrent selection. These results agreed with
those of Pushpa et al. (2002) and Saravanan and Nadarajan (2003) but contradicted with the findings
of Solanki and Singh (2006) and Thiyagu et al. (2007) who reported non-additive gene action with
major role in the inheritance of these traits in sesame.
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The ratios were less than one in 2005 and 2006 for seed yield/plant and seed yield/ha, indicating that
the inheritance of these traits was due to the non-additive gene action. These results revealed that
dominance and epistatic gene actions play major roles in the inheritance of these traits. It also revealed
the possibility of hybrid breeding for these characters. Similar results were reported by Solanki and
Gupta (2001).

Table 1. ean squares for combining ability analyas of 11 important claracters of ¥y sesame hybrids
and their parents growm at Gedarif Research Station dunng miny seasons in 2003 and 2006,

Trait DF DFEF DTM FHT NEPE NCPP HTFB
50V 05 W06 W05 W06 2005 006 005 W06 W05 W06 05 2006
Reps 1007 Db R 493 1060 1368 152 030 IR0 [5R45 778 L0
Foies 35 1682 B3 S M3 M1 WEST 100 LM 12083 199.97 18028 179.04
GCA 7 o5866" 10144 4 12825 1497 150" 347" 401" 546" WO @595 S3007"
504 B 6% a9r 1345 1087t TR0 16281 0% 065" se42 1 @38 9m”
Frr 70 18 3158 49 160 4794 1791 023 026 44T WIS 19 4206
GCASCA 1% 194 147 173 5.68 170 203 09§13 04 141 0w

* ok kS fefieant af 005 0.01 and 0.000 probability levels, respectively.

S0V = Soure of vanation, DF = Degree of freedom, GCA = Genenl combiring ahility, SCA = Spemfin
comtbiving shility, DFFF = Days to S0% flowering, DTM = Daw to matirity, PHT = Plant height, NEPP =
Humber ofbranches/plant, NCPP = Fumber of capsules/plart and HTFE = Height to fostbranch,

1)

Table 1. (Contitued)
Trait DF HTFC CL 1000-3 W SYFP kg

30V 005 W06 2005 2006 2005 2006 M05 2006 2005 006
Reps 1 607 17672 023 021 014 005 104 1380 895378 784623
Engries 35 7LI7 133 03T o017t ooad™ oo™t 602" ol 1misdze’ 103474n”
GCA YA 1) S R v A Uy AN 1 V. A A1 < RS T R S M ¥ 7 kv A I Ly s
3CA 0 1360 46 o003 005 o007 omt 3t 498 deslenn’ 937Tes
Eor 70 1016 4063 004 004 005 002 100 410 W16 482839
GCASCA 344 416 133 33 185 3l 0% 0l 0.1 021

bk ek § ayifioant ot 005, 0.00 and 0001 probah ity levels, respectively.
S0V = Souree of vanahen, DF = Degree of freedom, GCA = Geneval combiving ability, SCA = Specifie combining, shility, HTFC = Height to first capaule, CL =
Capsule length, 1000-3W = 1000 seed waight, SYFP = Seed vieldiplat and § ¥kgha = Seed yeld kighectare.
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Tatile 2. Edtimmates of general combining atility (GCA) effects for eight sesame parents grown at G edarif R esearch Station during rainy
seasons in 2003 and 2006,
Ttait DFFF DM PHT NEFP NCEP HTFB
005 006 2005 2006 2005 2006 005 2006 2005 2006 2005 2006

Parent

GINDPEND 2% 270 238 35 400 118 070 04 73 Sa -l 5
GINO2SPSN M 006 050 141" 0®m 113 08 000 0B 0y 4y o4t 3%
Titaa-) 7K I K Y T I 1 I/ A - |- S I S v A X [
GINO2SPENSS 0B 047 01 D45 066 166 002 010 L1730 LW L@
GdN02CBNZI03 050 090" 006 042 0% -108 0003 008 07t 097 0B LI

Cedarif:| I X T S 1. N1 Ny (0 A 1 O L
Kerara-2 o1 -1.64:' a0, 18 0% 0.39:: 0.31:‘ 16 17 1B OH
Promg S B VA 1/ A S 1 T A I AR (/RN (A N
3Hg) 0B 03 0% 0% 113  1&% 0w 0m 1% 17 0% Ll
) 055 049 057 04 170 280 012 013 190 267 13 1

* S gficant at 0.05 and 001 probah ity levels, respectively.
DFEF = Daw to 50% flowenng, DTM = Days to matnty, PHT = Plant hesght NBPP = Number of branchesplut, HCPP = Humber of capulec/plant snd HTFE =
Height tofist branch.

Tatle 2. (Contitmed)
Trait HTFC cL 1000-3 W AYFP At kgha
2005 2006 2005 2006 2005 2004 2005 2006 2005 2006

Parent

(+d20023P3N .29 -5.09:: .?.23:' -n.13:_' -n.lz::_ 026 n.w: 1407 059 11650 -106.9°
Gd0023PSN.14 304 2327 030 016 001 0.06 024 -0.45 369 693
Ziras- 45" 475" 004, 000 004 012" 036 034 45 140
Gd0023PSN.53 049 040 010 006 003 0004 003 049 734 387

Ga0020BN2103 <153 172 oo 0.25:' 013" oo 001 050 20,1 145"

G edatif1 057 164 -038 018 005 011 1250 007 19957 344
Kenana 2 006 037 007 003 001 n.ua: 040 -021 -84.8:: 3.1
Promo 094 038 006 004 006 008" 00% 002 842 284
SE(g) 054 109 004 004 004 0.02 024 035 1336 3753
SE( g2 052 165 005 006 005 0.04 037 052 5044 3674

# bk Dymnficant at 005 and 0.0]1 probability levels, respectvely.
HTFC = Height to fist capmle, CL = Capmle lenzth, 1000-8W = 1000 seed weight svPP = Seed yieldplant and 5¥koda = Seedyield
Fghectare.
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Estimates of GCA effects, magnitudes and their directions are presented in Table 2. Generally, the
parent Gd2002 SPSN53 appeared to be the poorest combiners for most of the traits measured in both
seasons. It did not exhibit significant GCA effect for most of the measured traits in both seasons. The
best combiners were Gd2002SPSN29, Ziraa-9 and Gedarif-1, since they recorded significant GCA
effects for most of the measured traits.

The parent Gd2002SPSN29 was a good combiner for days to 50% flowering, with high negative
significant GCA effect, while Ziraa-9 and Gedarif-1 were good combiners for days to 50% flowering
with significant positive GCA effects. This result could be attributed to the parent, i.e. Gd2002SPSN29
which was the earliest parent while Ziraa-9 and Gedarif-1 were the latest parents. The parents that
showed consistent and significant general combining ability effects in days to maturity were
Gd2002SPSN29, Gd2002SPSN14, Zirra-9, Gedarif-1 and Promo. Gd2002SPSN29, Gd2002SPSN14
and Promo were good combiners for short maturity with significant negative GCA effects, while Ziraa-
9 and Gedarif-1 were good combiners for late maturity with significant positive GCA effects. The data
on earliness revealed that the parent Gd20002SPSN29 is the best one for reducing days to flowering
and maturity through the transfer of genes of earliness to their offspring. Using early maturing cultivars
may allow the crop to complete its life cycle (or at least the critical growth stage) before the onset of
drought later in the season.

Gd20002SPSN29 showed significant negative general combining ability effect for plant height in
both seasons indicating that it was the best combiner for shorter stature. Ziraa-9 and Gedarif-1 showed
significant positive general combining ability effects in both seasons with the indication that they were
the best combiners for tall stature.

The parents Gd2002SPSN29 and Gedarif-1 were the best combiners with significant negative general
combining ability effects for number of branches/plant and this result could be attributed to the fact
that the two genotypes are non-branching. Highly significant positive general combining ability effects
in both seasons for branches/plant were exhibited by Ziraa-9 and Kenana-2. Parents Gd2002SPSN29
and Gedarif-1 could be utilized in reducing branches/plant whereas, the problem in mechanical harvest
of sesame originate from the habit of growth of the plant (branching) that contribute to non-uniformity
in maturity and drying of pods. Georgiev et al. (2008) stated limited number of branches/plant in
sesame as mechanical harvest criteria.

Gedarif-1 recorded significant positive GCA effect in season 2005 and positive effect in 2006 for
number of capsules/plant indicating that this parent increases number of capsules in its generation. The
result could be attributed to the character of 3 capsules/leaf axil possess by this parent.

In regard to height to first capsule and height to first branch, the parent Gd2002SPSN29 exhibited
maximum negative significant GCA effect, indicating that this parent was the best combiner for earlier
capsule setting. While Ziraa-9 and Gd2002SPSN14 were the best combiners with significant positive
GCA effects in both seasons with late capsule setting.

The parents Gd2002SPSN14 and Gd20020BN2, 103 recorded highly significant positive GCA
effects for the capsule length in both seasons showing that these parents were the best combiners for
long capsule.

Gd2002SPSN29 showed highly significant positive GCA effect in both seasons for the 1000-seed
weight, indicating that this parent was the best combiner for large seed. Ziraa-9, Gd2002SPSN14,
Gd20020BN2.103, Gedarif-1, and Promo exhibited significant negative GCA effects for 1000-seed
weight at least in one season with same direction in the second season.
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For seed yield/ha, the parents Gedarif-1, Gd20020BN2.103 and Gd2002SPSN53 exhibited highly
significant positive GCA effects in one season and positive effect in the other season indicating that
they were the best combiners for seed yield/ha.

Table 3 shows the estimates of SCA effects for 28 crosses. Considerable number of crosses showed
significant SCA effects and were inconsistent across the two years.

The cross combination Gd2002SPSN.29 x Gedarif-1 showed significant negative SCA effects for
days to 50% flowering and maturity in both seasons. These results indicated the possibility of obtaining
early maturing combinations that would be suitable for avoidance of late season drought spells. Similar
results were reported by Mishra and Sikarwar, (2001) and Solanki and Gupta (2003) in sesame.

For plant height, the cross combination Gd2002SPSN.29 x Ziraa-9 exhibited positive SCA effects in
both seasons with a significant level in season 2005. A similar result was reported by Solanki and Gupta
(2003). The cross combination Ziraa-9 x Promo exhibited significant negative specific combining
ability (SCA) effects in both seasons indicating the possibility of obtaining shorter stature combination
as compared to the parents. Short stemmed sesame is generally early maturing (Weiss, 1983).

Consistent and significant positive SCA effects were exhibited by the crosses Gd2002SPSN.14 x
Ziraa-9 and Ziraa-9 x Gd20020BN2.103 in bothseasons for numberof branches/plant. Therefore,
branching habit
could compensate in case of low plant population. In numerous yield analysis of sesame, Langham
(2007) reported little differences in the yield of populations between 10-26 plants/m? with lines that
produce more branches in low populations.

The cross combination that exhibited high significant positive SCA effect for 1000-seed weight was
Gd20020BN2.103 x Gedarif-1. In seed yield/plant, the crosses Ziraa-9xGd2002SPSN.53 and
Gd2002SPSN.53x Gd20020BN2.103 exhibited significant positive SCA effects in one season and
positive effect in the other season.

Table 3. Estimates of specific combining ability effects for yield and yield components of F1 sesame
hybrids grown at Gedarif Research Station during the rainy seasons in 2005 and 2006.

Cross DFPF DTM
2005 2006 2005 2006
Gd2002SPSN.29 x Gd2002SPSN.14 0.68 -0.54 -1.41 0.66
Gd2002SPSN.29 x Ziraa-9 -1.49" 0.06 1.26 -1.81
Gd2002SPSN.29 x Gd2002SPSN.53 -1.49" -1.57 0.46 1.13
Gd2002SPSN.29xGd20020BN2.103 0.58 -0.47 212 -1.07
Gd2002SPSN.29 x Gedarif-1 -1.75" -2.217 4317 -4.44™
Gd2002SPSN.29 x Kenana-2 -1.52" 1.66 0.49 1.46
Gd2002SPSN.29 x Promo -1.19 2.43" 0.29 1.56
Gd2002SPSN.14 x Ziraa-9 -0.55 -1.47 0.96 0.93
Gd2002SPSN.14 x Gd2002SPSN.53 -0.89 1.89 -0.84 1.19
Gd2002SPSN.14xGd20020BN2.103 -0.82 -0.34 -1.18 -0.67
Gd2002SPSN.14 x Gedarif-1 -0.15 1.93 2.72" 2.63"
Gd2002SPSN.14 x Kenana-2 0.08 -2.217 -1.14 -2.81"
Gd2002SPSN.14 x Promo 0.42 -0.44 2.32" -0.04
Ziraa-9 x Gd2002SPSN.53 -0.05 0.16 1.49 2.73™
Ziraa-9 x Gd20020BN2.103 1.35 -1.41 2.82" -0.47
Ziraa-9 x Gedarif-1 -1.65" 0.19 -1.94 -0.84
Ziraa-9 x Kenana-2 -0.75 0.39 -0.48 -0.61
Ziraa-9 x Promo 1.25 -0.17 1.32 1.16
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Gd2002SPSN.53 xGd20020BN2.103 0.02 0.29 3.02™ 0.46
Gd2002SPSN.53 x Gedarif-1 0.35 -0.11 0.92 0.76
Gd2002SPSN.53 x Kenana-2 -1.09 -1.24 -0.28 -2.67
Gd2002SPSN.53 x Promo -0.09 247 -0.14 -2.24"
Gd20020BN2.103 x Gedarif-1 1.08 -1.34 1.92 -0.44
Gd20020BN2.103 x Kenana-2 -0.02 0.19 -2.94" 0.46
Gd20020BN2.103 x Promo -3.02™ -1.04 -2.48" -0.77
Gedarif-1 x Kenana-2 3.32" 1.79 3.62™ 3.09™
Gedarif-1 x Promo 0.65 2.56™  -2.58" 2.19"
Kenana-2 x Promo 0.88 -0.57 -0.11 -2.24"
SE(sii) 0.71 0.99 1.17 0.99
SE(Sii-sj) 0.86 1.20 1.41 1.20

*, ** Significant at 0.05 and 0.01 probability levels, respectively.
DFPF = Days to 50%flowering and DTM = Days to maturity.

Table 3. (Continued).
Cross PHT NBPP NCPP

2005 2006 2005 2006 2005 2006
Gd2002SPSN.29 x Gd2002SPSN.14 4.58 8.39  0.07 0.64" 0.50 5.63

Gd2002SPSN.29 x Ziraa-9 9.76™ 9.72 -0.62" 0.02 2.59 3.56
Gd2002SPSN.29 x Gd2002SPSN.53 1.38 -1.68 -0.15 0.13 -0.43 -0.81
Gd2002SPSN.29xGd20020BN2.103 2.26 239 -0.26 -0.62" 2.42 0.29
Gd2002SPSN.29 x Gedarif-1 -6.35 -5.35 -0.03 -0.08 -1.56 6.14
Gd2002SPSN.29 x Kenana-2 -1.11 -1.42  0.42 0.26 -0.89 -1.87
Gd2002SPSN.29 x Promo -4.48 5,59 -0.05 058" -1.72 -0.64
Gd2002SPSN.14 x Ziraa-9 0.02 7.59 0.54" 0.81™ 311 7.15
Gd2002SPSN.14 x Gd2002SPSN.53 -3.22 -0.48 -0.12 -0.22 0.52 -6.17
Gd2002SPSN.14xGd20020BN2.103 5.85 -5.75 0.04 -0.50 4.44 -3.01
Gd2002SPSN.14 x Gedarif-1 0.98 -7.15 013 -0.02 5.06 -6.29
Gd2002SPSN.14 x Kenana-2 -4.91 579 -0.02 0.04 -5.80 5.77
Gd2002SPSN.14 x Promo 5.39 3.12 0.38 -0.30 2.10 -1.07
Ziraa-9 x Gd2002SPSN.53 0.96 11.19" 0.06 0.36 1.68 23.30™
Ziraa-9 x Gd20020BN2.103 2.90 5.59 0.55" 1.02™  3.93 5.53
Ziraa-9 x Gedarif-1 5.89 5.85 0.38 -0.24 7.55 -5.83
Ziraa-9 x Kenana-2 5.46 212 -0.24 -0.31 3.82 -1.10
Ziraa-9 x Promo -7.51" -12.55" 0.02 -0.58" -4.61 -10.07
Gd2002SPSN.53 xGd20020BN2.103 -1.75 1.19 -0.05 0.12 0.25 -1.98
Gd2002SPSN.53 x Gedarif-1 4.05 7.45 0.45 0.73"™ 0.13 10.40
Gd2002SPSN.53 x Kenana-2 5.22 -3.28 0.37 0.06 7.01 -1.34
Gd2002SPSN.53 x Promo 4.46 5.39 0.10 -0.01 0.57 -2.44
Gd20020BN2.103 x Gedarif-1 -0.01 3.52 0.40 0.38 -0.55 6.84
Gd20020BN2.103 x Kenana-2 -2.51 2.45 0.12 -0.15 -2.61 -1.51
Gd20020BN2.103 x Promo -2.60 -1.88  0.05 0.04 2.35 413
Gedarif-1 x Kenana-2 1.02 405 -0.45 0.26 1.67 0.28
Gedarif-1 x Promo 3.79 -462 0.28 -0.08 4.64 -4.49
Kenana-2 x Promo 0.03 -9.68 -0.34 -0.28 -2.69 -7.43
SE(sii) 3.62 5.68 0.25 0.27 3.86 5.42
SE(sii-Sjj) 4.38 6.87 0.30 0.32 4.67 6.55

*, ** Significant at 0.05 and 0.01 probability levels, respectively.
PHT = Plant height, NBPP = Number of branches/plant and NCPP = Number of capsules/plant.
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Table 3. (Continued).

Cross HTFB HTFC CL
2005 2006 2005 2006 2005 2006
Gd2002SPSN.29 x Gd2002SPSN.14  1.37 6.18 2.61 5.40 0.15 0.12
Gd2002SPSN.29 x Ziraa-9 -12.05™ 3.56 -1.46 1.92 -0.02 0.21
Gd2002SPSN.29 x Gd2002SPSN.53  -4.42 -1.30  -1.24 -3.07 -0.07 0.14
Gd2002SPSN.29xGd20020BN2.103  -4.18 743" -1.76 1.38 -0.16 -0.06
Gd2002SPSN.29 x Gedarif-1 -0.07 -6.66" -2.72 -6.51 -0.06 -0.01
Gd2002SPSN.29 x Kenana-2 4.88" 0.34 1.44 -0.90 0.08 -0.01
Gd2002SPSN.29 x Promo 9.88™ 5.75 0.99 3.35 0.06 -0.03
Gd2002SPSN.14 x Ziraa-9 0.29 -0.64 -0.08 5.78 0.32"™ -0.17
Gd2002SPSN.14 x Gd2002SPSN.53  -0.88 3.77 -0.70 0.39 -0.11 -0.04
Gd2002SPSN.14xGd20020BN2.103  3.92 -5.11 1.39 -2.29 -0.05 0.07
Gd2002SPSN.14 x Gedarif-1 3.83 1.00 0.62 -4.51 -0.22 0.09
Gd2002SPSN.14 x Kenana-2 -5.28" -273 -469™ 0.36 0.06 0.07
Gd2002SPSN.14 x Promo -0.75 -3.11 0.93 -0.32 -0.16 0.07
Ziraa-9 x Gd2002SPSN.53 1.83 -2.38 211 2.18 -0.11 0.24"
Ziraa-9 x Gd20020BN2.103 0.13 -2.76 1.65 0.49 -0.06 -0.04
Ziraa-9 x Gedarif-1 3.61 11.09™ -2.05 4.74 0.08 0.12
Ziraa-9 x Kenana-2 1.17 -4.41 1.32 -3.92 -0.06 -0.12
Ziraa-9 x Promo -2.17 -0.16 -1.94 -3.40 -0.07 0.02
Gd2002SPSN.53xGd20020BN2.103  -0.63 -0.98 -2.40 -1.16 -0.06 0.06
Gd2002SPSN.53 x Gedarif-1 5.74" 5.76 491™ 4.15 0.07 0.01
Gd2002SPSN.53 x Kenana-2 2.37 -3.44 2.13 -2.71 0.03 0.03
Gd2002SPSN.53 x Promo -1.47 5.91 -1.72 6.08 0.06 0.06
Gd20020BN2.103 x Gedarif-1 0.55 2.08 -0.88 -0.60 -0.03 0.08
Gd20020BN2.103 x Kenana-2 -3.23 1.15 -2.39 -0.06 0.22 0.09
Gd20020BN2.103 x Promo -4.10 -530 -1.24 -4.34 -0.02 -0.17
Gedarif-1 x Kenana-2 1.01 10.83" 0.15 9.32" -0.11 0.15
Gedarif-1 x Promo 3.54 -1.42 1.40 -3.09 0.17 -0.15
Kenana-2 x Promo -2.40 -2.99 0.96 -3.42 0.15 0.07
SE(sii) 2.30 3.40 1.67 3.34 0.11 0.11
SE(Sii-Sij) 2.78 4.10 2.02 4.04 0.13 0.14

*, ** Significant at 0.05 and 0.01 probability levels, respectively.
HTFB = Height to first branch, HTFC = Height to first capsule and CL = Capsule length.

Gezira j. of agric. sci. 9 (1) (2011)



Gezira j. of agric. sci. 9 (1) (2011)

Table 3. (Continued)

Cross 1000-S W SYPP SYkg/ha
2005 2006 2005 2006 2005 2006

Gd2002SPSN.29 x Gd2002SPSN.14 -0.07 0.01 -0.003  2.91™ 72.0 203.9
Gd2002SPSN.29 x Ziraa-9 0.26" 0.003 1.14 0.13 138.7 117.1
Gd2002SPSN.29 x Gd2002SPSN.53 -0.11 0.05 -0.33 -0.76 118.8 -8.3
Gd2002SPSN.29xGd20020BN2.103 0.12 0.12 1.03 -0.37 19.3 -43.8
Gd2002SPSN.29 x Gedarif-1 0.02 -0.003 -1.75" 0.30 -210.7" -99.0
Gd2002SPSN.29 x Kenana-2 0.16 -0.15" 0.70 -0.46 107.7 -182.6
Gd2002SPSN.29 x Promo 0.07 -0.19™ -0.26 0.75 51.4 50.2
Gd2002SPSN.14 x Ziraa-9 -0.03 0.09 0.20 1.29 62.0 305.0™
Gd2002SPSN.14 x Gd2002SPSN.53 0.11 0.04 -0.67 -0.90 -290.6™  -159.4
Gd2002SPSN.14xGd20020BN2.103 -0.16 0.02 1.29 -1.64 169.8 -119.2
Gd2002SPSN.14 x Gedarif-1 0.33"™ -0.05 0.41 -0.57 128.2 -174.7
Gd2002SPSN.14 x Kenana-2 0.002 0.03 -0.81 0.13 -130.7 117.6
Gd2002SPSN.14 x Promo 0.17 0.03 0.94 0.01 71.7 -70.9
Ziraa-9 x Gd2002SPSN.53 -0.05 0.03 0.64 3.25™ -50.5 -109.9
Ziraa-9 x Gd20020BN2.103 0.20 0.02 0.63 0.28 79.9 164.0
Ziraa-9 x Gedarif-1 -0.05 -0.02 212"  -0.55 55.0 124.1
Ziraa-9 x Kenana-2 -0.03 0.05 0.53 0.28 130.7 -59.2
Ziraa-9 x Promo 0.003 0.04 -0.39 -0.64 -152.6 -66.0
Gd2002SPSN.53xGd20020BN2.103 0.09 -0.05 0.76 2.09" 90.4 97.9
Gd2002SPSN.53 x Gedarif-1 0.06 0.10 0.32 0.69 371.1™ 178.4
Gd2002SPSN.53 x Kenana-2 0.07 -0.03 1.03 -0.34 133.5 42.8
Gd2002SPSN.53 x Promo 0.06 0.06 1.24 0.24 79.5 336.9™
Gd20020BN2.103 x Gedarif-1 0.10 0.26™ -0.09 0.82 -248.8" 214.6
Gd20020BN2.103 x Kenana-2 0.13 -0.04 -1.08 0.09 -161.1 25.9
Gd20020BN2.103 x Promo -0.02 -0.003  0.37 0.23 76.3 -29.6
Gedarif-1 x Kenana-2 0.04 0.17" 0.55 0.89 -8.0 317.1™
Gedarif-1 x Promo -0.20 -0.07 -0.04 -0.001 -127.3 -182.4
Kenana-2 x Promo 0.01 0.05 -0.30 -1.03 -59.3 -169.1
SE(sii) 0.11 0.07 0.74 1.06 102.27 115.04
SE(sii-sjj) 0.13 0.09 1.01 1.28 123.55 138.97

*, ** Significant at 0.05 and 0.01 probability levels, respectively.
1000-SW = 1000 seed weight, SYPP = Seed yield/plant and SYkg/ha = Seed yield kg/hectare.

These results indicate that the two crosses are the best for the production of hybrids with high seed
yield/plant.

For the seed yield/ha, the crosses Gd2002SPSN.53 x Gedarif-1, Gd2002SPSN.53 x Promo and
Gd2002SPSN.14 x Ziraa-9 exhibited significant positive SCA effects with a reasonable yields of 1081,
841 and 810 kg/ha, respectively. This suggested that they could be used for exploitation of heterosis
and further testing to confirm consistency of their seed yield.

This study revealed that parents Gd2002SPSNZ29, Ziraa-9 and Gedarif-1 which were the best
combiners could be used in recurrent selection to incorporate their desirable characters in other
materials. The cross
Gd2002SPSN.53xGedarif-1, Gd2002SPSN.53x Promoand Gd2002SPSN.14 x Ziraa-9 which exhibited
significant positive SCA effects for seed yield/ha., with a reasonable yields could be used for
exploitation of heterosis for seed yield/ha
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