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ABSTRACT: Heterosis and specific combining ability analysis were studied in a half diallel
set of bread wheat for number of spikes per plant, 1000- grain weight, number of kernels per
spike, grain yield per plant, protein and carbohydrate percentages under Gemmeiza location
(normal temperature ) and Mataana location (high temperature). Eight genotypes and the
resultant twenty eight crosses mean squares were found to be highly significant for all studied
traits at the two different locations and their combined data. Parents vs. crosses mean squares
as an indication to average heterosis overall crosses, were found to be highly significant for
protein and carbohydrate percentages at the two different locations and their combined data.
For1000-grain weight and number of kernels per spike the estimated values of parents vs.
crosses were highly significant at Gemmeiza location and their combined data. Specific
combining ability was found to be highly significant for all studied characters under study at
each location and the combined data. For grain yield per plant, three hybrid combinations Line 1
x Sids 1, Line 2 x Line 5 and Line 4 x Line 5 showed significant specific combining ability effects
at the two different locations and their combined data. Simple Sequence Repeats (SSR)
analysis was performed using ten SSR primers on the eight wheat genotypes. A total of 39
alleles ranging from 95.475 bp to 301.471 bp were obtained by the tested primers with an
average 3.9 alleles per locus. SSR data analysis using the similarity matrix and the genetic
distance estimates showed that similarity index ranged from 62% fo 93%. The most distantly
related cultivar and landraces were Sahel 1 and Line 1 with lowest similarity index (0.62)
between them. The most related genotypes were Line 4 and Sids 1 with highest similarity index
(0.93). Most examined traits showed low correlation coefficient between genetic distances
coefficient, heterosis over befter parent and specific combing ability at Gemmeiza and Mataana
locations. Information generated from this study is useful to predict hybrids for selecting parents
out to maximize the grain yield and its components.
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INTRODUCTION

Wheat (Triticum aestivum L.) is the first
important and strategic cereal crop for the
majority of world’s populations. It has been
described as the ‘King of cereals’ because
of the acreage it occupies, high productivity
and the prominent position it holds in the
international food grain trade. Old bread
wheat (landrace) an important genetic
resource that can be used to improve
modern varieties Feldman and Sears (1981)
by introducing new alleles or combinations
of genes. This heterogeneity has not been
analyzed systematically Nevo and Payne

(1987) and such landraces may include
genetic sources of biotic and abiotic stress
tolerance, especially in environments not
tested in major breeding programmes, and
also quality, yield and resistance genes.
Heat stress is an important constraint to
wheat productivity affecting different growth
stages specially anthesis and grain filling
Kamaluddin, et al (2011). It has already
been established that heat stress can be a
significant factor in reducing the yield and
quality of wheat Stone and Nicolas (1995).
Molecular markers provide the best estimate
of genetic diversity since they are
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independent of the confounding effects of
environmental factors. Simple sequence
repeats (SSR) have now provided the
opportunity to monitor genetic integrity at the
genotype level and laboratory tests are
available to determine any unintentional
genetic erosion or change in genetic identity.
The objectives of the present study are (1)
establish The potentiality of heterosis
expressed as better parent and specific
combining ability in order to formulate the
most efficient breeding procedures. (II)
Using Simple Sequence Repeats (SSR) to
detect DNA polymorphism, identify
genotypes and estimate genetic diversity
among wheat genotypes. (lll) Examine the
relationship between genetic distance based
on SSR with heterosis and SCA effects for
yield, vyield components and studied
chemical traits.

MATERIALS AND METHODS
Plant materials

Five promising landraces for heat
tolerance were collected from diverse areas
of Egypt as well as three commercial
cultivars used to establish the experimental
materials for this investigation. The names,
pedigree and source of these varieties and
lines are presented in Table (1).

Filed experiments

A half diallel crosses set were carried
out among the eight parents in 2008/2009
growing season. The parental genotypes
and their possible 28 crosses were sown in
2009/2010 under two different heat
conditions , which would be mentioned in
the text as Gemmeiza location (L1) and
Mataana location (L2),. The two
experiments were arranged in a randomized
complete block design with three replicates
per each location. Each plot comprised
single rows 3 meters long with 30 cm.
between rows, plants within rows were 10
cm. apart allowing a total of 30 plants per

plot. Normal agricultural practices were
applied as usual for the ordinary wheat fields
in the area. Ten guarded plants were
randomly selected from each plot to detect
number of spikes per plant, 1000 grain
weight, number of kernels per spike, grain
yield per plant, protein and carbohydrate
percentages.. The combined analysis of two
experiments was carried out whenever
homogeneity of error variance was detected.

Molecular analysis
DNA extraction:

DNA was extracted using CTAB method
suggested by Lansser ef al. (1989) with
some modifications. Leaves were ground to
fine powder in the presence of liquid
nitrogen then 100 pl of extraction buffer 140
mM Sorbitol, 220 mM Tris-HCI, pH 8.0, 22
mM EDTA, 800 mM NacCl, 1.0% CTAB, 1%
Sarkosyl, 0.2 pB-mercaptoethanol (adding
just before use) was added and mixed
gently. The content were transferred to
sterile tubes and placed in 65 °C for 20 min.
The Tubes were centrifuged for 15 min at
12.000 rpm at 4 °C. 400 ul Chloroform:
Isoamayl (24:1) was added to the tubes and
centrifuged for 15 min at 14.000 rpm at 4 °C.
The aqueous phase was transferred to a
clean tube, then steps were repeated for
second time. The supernatant was poured
off and DNA pellet was washed using 70%
ethanol and dried at room temperature. A
volume of 50 pl TE was added (warmed at
65 °C). DNA was assessed by
Spectrophotometer at wave length 260/280
and the DNA was diluted to 100 ng/ul and
stored at -20°C to be used in subsequent
analysis.

SSR analysis

Ten SSR primer pairs (Table 2)
developed and provided by Dr. P. Cregan,
USDA-ARS, Aryland, USA were used in this
study.
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Table (1). Name, pedigree and source of the studied bread wheat genotypes.

Code No. Name Pedigree source
1 Line 1 Landraces New valley
2 Line 2 Landraces Sohag
3 Line 3 Landraces Sohag
4 Line 4 Landraces Sohag
5 Line 5 Landraces Qena
6 Sahel 1 NS732/PIMA/Neery”S™#5 Local variety
7 Sids 1 HD2172/Pavon “S” // 158-57 Maya 74 “S” | Local variety
Sd 46-45d-25d-1Sd-0Sd
8 Gemmeiza 9 | ALD"s"/HUAC//CMH74A-630/SX Local variety

Table (2): Description of 10 wheat microsatellite, their chromosomal location, motif and

annealing temperature

No Primer pair ID* Chromo.somal Motif Annealing

Location Tm(°C)

1 BARCO004 5AL (TTA)15 52

2 BARCO012 3AS (TAA)28 52

3 BARC048 4DS,4BS 1AS,1AL (TATO)11 55

4 BARC066 1DL (TC)8(TAGA)5 55

5 BARC072 7BS (CT)A(TCTA)8(TC)8 60

6 BARCO078 4A (TC)27(TATC)43 55

7 BARCO079 6BL (TAGA)10 + (TC)9 52

8 BARCO003 4AL (ccm7 52

9 BARCO010 2B,5A (GAA)13 52

10 BARCO11 2BL (TAA)9+(TTA)12 52

PCR reaction: cycles at 94°C for 45 sec, 30 sec. depending

PCR reactions were performed in a
thermal cycler ( MJ RESEACH 2000 TC
thermal cycler ). A standard 20 pl reaction
mixture contained 1 x buffer, 2 mM MgCI2,
1 unit tag polymerase, 0.5 pM of each
primer, 0.2 mM of each deoxyribonucleotide
and 40 ng of template DNA. The
amplification was carried out using the
following profile 94 °C for 4 min, then 35

on the individual primer set, 2 min at 72°C
with a final extension step of 5 min. The
PCR products were run on 8% PAGE
sequencing gel at 120 volt. The gel was
stained using Ethidium Bromide and
photographed by Alpha Innotech gel . All
data were analyzed by non linear dynamics
phoretics program.
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Cluster analysis:

DNA fragments amplified by
microsatellite markers were scored in binary
format with presence of a band scored as 1
and the absence of a band scored as 0.
Genetic distances were estimated according
to Nie and Li (1979) and the data were used
to compare pair wise similarity coefficients
according to Jaccard (1908). The similarity
matrix UPGMA (unweighted pair — group
method with arithmetic average) algorithm to
generate the dendrogram showing the
genetic relationship among studied

genotypes .

RESULTS AND DISCUSSION.

Mean performance

Mean performance of the eight parents and
their twenty eight crosses under Gemmeiza
location (L1), Mataana location (L2) and the
combined data for all studied traits are
presented in Table (3). The parental Sahel 1
at L1 and Line 1 at L2 and combined
analysis recorded the highest number of
spikes per plant Also, the cross Line 1 x
Sahel 1 at L1 and the combined analysis as
well as Line 4 x Line 5 recorded the highest
values. For 1000-grain weight, the Line 2 at
L1, Sahel 1 at L2 and Gemmeiza 9 at the
combined analysis recorded the greatest
mean value. The crosses Sahel 1 x
Gemmeiza 9, Line 5 x Sids 1 and Line 4 x
Gemmeiza 9 at L1, L2 as well as the
combined analysis had the highest mean
values. The parental Sahel 1 at L1 and
combined analysis and Gemmeiza 9 at L2
recorded the highest number of kernels per
spike. While, the crosses Line 5 x Sahel at
L1 and the combined analysis as well as
Sids 1 x Gemmeiza 9 at L2 showed the
highest mean values. For grain yield per
plant, the parental variety Gemmeiza 9 at L1
and Line 1 at L2 as well as the combined
analysis had the greatest mean values. The
crosses Line 3 x Sahel 1 at L1 and Line 1 x
Sahel 1 at L2 as well as the combined
analysis had the greatest mean value. The
high yielding of these genotypes could be
attributed to number of spikes per plant,
1000-grain weight and number of kernels
per spike. The parental Line 4 at L1 as well
as the combined analysis and Line 2 at L2

expressed the highest values of protein
percentage. Also, Line 2 x Sids 1 at L1 as
well as the combined analysis and Line 2 x
Sids 1 at L2 recorded the high mean values
of protein percentage. For carbohydrate
percentage the parental variety Sids 1 at L1,
L2 as well as the combined analysis
recorded the highest mean values. The
crosses Sids 1 x Gemmeiza 9 at L1 as well
as the combined analysis and Sahel 1 x
Gemmeiza 9 at L2 had the greatest mean
value.

Heterosis

Useful heterosis expressed as the
percentage  deviation of F, mean
performance from the better parent for all
traits studied are presented in Table (4).

For number of spikes per plant, the cross
Line 4 x Line 5 exhibited significant useful
heterosis at L2. Concerning 1000-grain
weight four hybrid combinations Line 1 x
Line 4 , Line 1 x Line 5, Line 1 x Sahel 1 and
Line 4x Line 5 showed significant heterosis
at L1. Kumar et al. (2011) found significant
heterosis effects for this trait. As for number
of kernels per spike, the cross Line 1 x Line
4 showed significant useful heterosis at L1,
L2 and their combined data. Significant
heterosis was also found by Dawwam ef al.
(2007) and Kumar et al. (2011) for this trait.
For grain vyield per plant, two hybrid
combinations Line 2 x Line 5 and Line 4 x
Line 5 showed significant heterosis at L2
and their combined data. The heterosis
found in yield / plant could be attributed the
heterosis in one or more yield component
such as number of spikes per plant and
1000-grain weight. Sharief ef al. (2006) and
Kumar et al. (2011) found significant
heterosis effects for this trait. As for protein
percentage, four, three and two hybrid
combinations  which showed highly
significant useful heterosis at L1, L2 and
their combined respectively. Deshpande and
Nayeem (1999) found significant heterosis
effects for this trait. For carbohydrate
percentage, the cross Line 1 x Line 5
showed significant useful heterosis at L2
and their combined .
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Table (3): The genotypes mean performance under the two different locations and their
combined data for all studied traits.

No. of spikes per plant 1000-grain weight No. of kernels per spike
Genotypes L1 12 | Comb | L1 12 | Comb | L1 12 | Comb
lLine 1 14.80 | 13.93 | 1437 | 3011 |26.93| 2852 | 53.07 | 45.33 | 49.20
lLine 1x Line 2 1440 | 967 | 1203 | 4139 [32.86| 3712 | 58.87 | 52.33 | 55.60
ILine 1x Line 3 16.40 | 893 | 1267 | 3920 |37.23| 3822 | 5247 | 51.80 | 5213
ILine 1x Line 4 1620 | 1153 | 1387 | 37.33 | 3425| 3579 | 6160 | 56.80 | 59.20
ILine 1x Line 5 1500 | 9.89 | 1245 | 3829 |3592| 37.11 | 52.00 | 49.67 | 50.83
|Line 1x sahel 1 1661 | 13.93 | 1527 | 3870 | 3924 | 3897 | 5867 | 5567 | 57.17
fLine 1x Sids 1 1593 | 1313 | 1453 | 37.01 |3341| 3521 | 5767 | 51.93 | 54.80
ILine 1x Gemmeiza 9| 1573 | 1261 | 1417 | 3948 [4510] 4220 | 5853 | 56.11 | 57.32
fLine 2 1467 | 960 | 1213 | 45098 | 3646 | 4122 | 5393 | 49.93 | 51903
ILine 2x Line 3 1473 | 1087 | 1280 | 4078 |34.06| 37.42 | 5220 | 46.80 | 49.50
fLine 2x Line 4 1513 | 1113 | 1313 | 4414 |3975| 41904 | 5107 | 4827 | 4967
ILine 2x Line 5 1587 | 13.40 | 1463 | 4563 [36.83| 4123 | 6067 | 5833 | 59.50
fLine 2x sahel 1 1537 | 1342 | 1439 | 46.95 |3585| 4140 | 5067 | 59.50 | 5958
JLine 2x sids 1 13.93| 983 | 1188 | 4164 |3851| 4007 | 5533 | 4833 | 5183
lLine 2x Gemmeiza 9| 13.33 | 1020 | 1177 | 37.87 |34.96| 36.42 | 5025 | 4620 | 4823
lLine 3 1507 | 1253 | 1380 | 4384 [3915| 4150 | 56.87 | 55.80 | 56.33
fLine 3x Line 4 1420 | 1453 | 1437 | 3713 |3354| 3533 | 58.00 | 5167 | 54.83
fLine 3x Line 5 1547 | 1453 | 1500 | 4217 |4047| 4132 | 5560 | 56.80 | 56.20
|Line 3x sahel 1 1627 | 12.07 | 1417 | 4327 |37.79| 4053 | 58.00 | 53.77 | 5588
|Line 3x sids 1 1370 | 13.00 | 1335 | 41.87 |3960| 4073 | 6047 | 5047 | 5547
lLine 3x Gemmeiza 9| 14.33 | 1213 | 1323 | 47.09 |4165| 4482 | 5327 | 5847 | 5587
lLine 4 1507 | 1040 | 1273 | 3157 |31.34| 3146 | 4640 | 47.00 | 46.70
lLine 4x Lines 1507 | 1460 | 1483 | 3022 | 3982 | 3952 | 57.07 | 59.93 | 5850
|Line 4x sahel 1 1207 | 12.00 | 1203 | 3658 |4819| 4238 | 62.87 | 56.07 | 59.47
lLine 4x sids 1 1080 | 9.80 | 1030 | 3150 |5032| 4091 | 6213 | 5820 | 60.17
ILine 4x Gemmeiza 9| 14.47 | 11.13 | 12.80 | 4718 [47.33] 4725 | 5707 | 58.87 | 57.97
fLine 5 1487 | 1173 | 1330 | 3326 [39.36| 3631 | 5613 | 5327 | 54.70
|Line 5x sahel 1 1547 | 1213 | 1380 | 3750 |43.90| 4075 | 6947 | 5967 | 6457
fLine 5x sids 1 1547 | 1120 | 1333 | 3522 | 5093 | 4308 | 64.07 | 56.47 | 6027
|Line 5x Gemmeiza 9| 15.80 | 860 | 1220 | 4863 [3018] 4390 | 6833 | 6060 | 64.47
Sahel 1 1567 | 1287 | 1427 | 3276 |48.92| 4084 | 6773 | 60.07 | 63.90
Sahel 1x Sids 1 1530 | 820 | 1175 | 4226 |4130| 4178 | 6760 | 59.67 | 6363
Igahel TxGemmeiza | 4493 | 540 | 1017 | 4092 |3874| 4433 | 6353 | 4787 | 5570
Sids 1 1273 | 11.00 | 1187 | 3838 |47.91| 4314 | 5147 | 5447 | 5007
Sids 1x Gemmeiza 9| 13.87 | 867 | 1127 | 3962 |4171| 4067 | 6433 | 64.00 | 64.17
lcemmeiza o 1527 | 1020 | 1273 | 4575 |42.83| 4429 | 6673 | 6020 | 63.47
mean of parents | 14.77 | 1153 | 1315 | 37.71 [ 3911| 3841 | 5654 | 5326 | 54.90
mean of crosses | 14.85 | 11.31 | 13.08 | 41.02 |39.73| 4037 | 5896 | 5479 | 56.88
mean of Genotypes | 14.83 | 11.36 | 13.09 | 4028 [3959| 3994 | 5842 | 5445 | 56.44
L.S.D 5% 167 | 220 | 191 | 463 | 571 ] 509 | 597 | 567 | 570

L.S.D 1% 222 | 202 | 251 616 | 759 | 668 | 7.94 | 753 | 7.48

L1= Gemmeiza , L2 = Mataana and Comb. = combined data.




El-Zanaty, et al.

Table (3). Cont.

Genotypes Grain yield/plant (g) Protein percentage Carbohydrate percentage
L1 L2 Comb L1 L2 Comb L1 L2 Comb
Line 1 29.30 | 26.46 27.88 1174 | 1449 | 13.12 62.13 60.80 | 61.47
|Line 1x Line 2 27.99 | 19.37 23.68 12.46 | 13.65| 13.06 62.23 62.13 | 62.18
|Line 1x Line 3 31.16 | 18.97 25.07 11.86 | 1266 | 12.26 63.10 66.53 | 64.82
|Line 1x Line 4 30.78 | 23.20 26.99 1143 | 1248 | 11.96 63.27 6227 | 62.77
|Line 1x Line 5 28.50 | 18.79 23.64 12.48 | 1265 | 1257 62.03 62.93 | 62.48
|Line 1x Sahel 1 3156 | 27.93 29.74 1166 | 13.42| 1254 62.83 62.03 | 62.43
|Line 1x Sids 1 31.27 | 26.95 29.11 1112 | 13.95| 12.53 63.57 61.87 | 62.72
|Line 1x Gemmeiza 9 | 29.89 | 26.48 28.19 1190 | 1361 | 1275 62.87 62.20 | 62.53
|Line 2 26.87 | 19.57 23.22 1253 | 16.62 | 14.58 63.93 61.73 | 62.83
|Line 2x Line 3 26.99 | 22.05 24.52 13.76 | 13.45| 13.60 61.67 62.77 | 62.22
|Line 2x Line 4 28.75 | 22.04 25.40 1414 | 14.00 | 14.07 61.17 61.93 | 61.55
|Line 2x Line 5 3015 | 25.46 27.80 13.59 | 17.18 | 15.39 61.33 5940 | 60.37
|Line 2x Sahel 1 29.37 | 24.82 27.10 1290 | 12.96 | 12.93 62.47 65.33 | 63.90
|Line 2x Sids 1 25.08 | 18.68 21.88 16.13 | 1490 | 1552 60.37 62.47 | 61.42
|Line 2x Gemmeiza 9| 25.00 | 20.25 22.62 15.03 | 1322 | 14.13 61.27 62.80 | 62.03
|Line 3 28.99 | 24.81 26.90 11.81 | 15.05| 13.43 64.00 64.57 | 64.28
|Line 3x Line 4 26.65 | 26.28 26.46 1223 | 14.04| 13.13 63.57 62.03 | 62.80
|Line 3x Line 5 27.61 | 27.84 27.73 1175 | 1477 | 13.26 63.17 60.93 | 62.05
|Line 3x Sahel 1 3281 | 22.32 27.56 13.09 | 1456 | 13.82 63.60 62.10 | 62.85
|Line 3x Sids 1 2470 | 2559 25.14 10.83 | 1256 | 11.69 65.13 64.53 | 64.83
|Line 3x Gemmeiza 9| 27.23 | 21.84 24.54 13.42 | 1558 | 14.50 61.60 60.30 | 60.95
|Line 4 26.96 | 20.81 23.89 1561 | 1596 | 15.78 63.13 62.90 | 63.02
|Line 4x Line5 29.63 | 27.74 28.68 11.46 | 1431 | 12.88 63.53 62.33 | 62.93
|Line 4x Sahel 1 2455 | 19.83 22.19 1272 | 14.87 | 13.80 62.57 63.20 | 62.88
|Line 4x Sids™ 1 20.04 | 17.95 19.00 1175 | 14.41| 13.08 65.53 65.03 | 65.28
|Line 4x Gemmeiza 9| 27.49 | 21.15 24.32 13.63 | 1570 | 14.67 61.60 60.20 | 60.90
|Line 5 28.25 | 19.32 23.78 12.39 | 1492 | 13.65 62.43 60.60 | 61.52
|Line 5x Sahel 1 2812 | 21.24 24.68 1232 | 1312 | 12.72 64.17 61.83 | 63.00
|Line 5x Sids 1 29.21 | 20.16 24.69 11.97 | 1247 | 1222 63.17 63.83 | 63.50
|Line 5x Gemmeiza 9 | 30.02 | 16.34 23.18 1227 | 865 | 10.46 62.50 62.13 | 62.32
Sahel 1 29.43 | 2411 26.77 13.14 | 1474 | 13.94 64.77 65.10 | 64.93
Sahel 1x Sids 1 28.50 | 1558 22.04 11.48 | 1224 | 11.86 63.73 66.13 | 64.93
Sahel 1 x Gemmeiza

€] 26.75 | 14.93 20.84 11.82 | 1249 | 12.16 64.03 66.87 | 65.45
Sids 1 28.25 | 20.83 24.54 1179 | 1166 | 11.73 65.53 67.57 | 66.55
Sids 1x Gemmeiza 9| 24.32 | 16.47 20.39 11.45 | 1430 | 12.88 66.20 66.27 | 65.83
IGemmeiza 9 3071 | 21.05 25.88 13.20 | 13.00| 13.10 61.30 65.47 | 63.78
mean of parents | 28.59 [ 22.12 25.36 1278 | 1455 | 13.67 63.40 63.69 | 63.55
mean of crosses | 28.00 | 21.79 24.90 1252 | 13.65| 13.09 62.94 62.91 62.93
mean of Genotypes | 28.14 | 21.87 25 1258 | 13.85| 13.22 63.04 63.09 | 63.06
L.S.D 5% 2.79 2.70 2.69 0.26 0.32 0.28 0.69 0.56 0.62

L.S.D 1% 3.71 3.59 3.53 0.34 0.42 0.37 0.92 0.74 0.81

L1= Gemmeiza , L2 = Mataana and Comb. = combined data
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Table (4). Percentage of heterosis over better parent for all studied traits under the two different
locations and their combined data .

No. of spikes per plant 1000-grain weight (gm) No. of kernels per spike
Parents

L1 L2 Comb. L1 L2 Comb. L1 L2 Comb.
Line 1x Line 2 -2.703 |-30.622**[ -16.241* | -9.986 -9.875 -9.937 9.147 4.806 7.060
Line 1x Line 3 8.850 [-35.885**| -11.833 | -10.58*1 -4.904 -7.903 -7.737 -7.168 -7.456
Line 1x Line 4 7522 |-17.225*| 3480 | 18.237* 9.274 13.772 | 16.080** | 20.851** | 20.325**
Line 1x Line 5 0.897 |[-29.019**| -13.376* | 15.123* -8.739 2189 -7.363 -6.758 -7.069
Line 1x Sahel 1 6.021 0.000 6.299 18.106* | 19.789** | -4588 | -13.386* | -7.325 |-10.537*
Line 1x Sids 1 7.658 5742 1.160 -3550 | -30.272** | -18.387** 8.668 -4651 3.461
Line 1x Gemmeiza 9 3.057 9498 | 1.357 | -13.704* | 5292 -4519 | -12288* | -6794 | -9.682*
Line 2x Line 3 2212 | 13298 | -7.246 | -11.293* | -13.017 -9.823 8206 | -16.129** [ -12.130*
Line 2x Line 4 0.442 7.051 3141 -3.992 9.024 1.764 5315 -3.338 4.365
Line 2x Line 5 6.726 14205 | 10.025 | -0.747 -6.427 0.040 8.076 9.512 8.775
Line 2x Sahel 1 -1.915 4.275 0.876 2107 | -26.719* 0.435 -11.909* | -0.943 6.755
Line 2x Sids 1 -5000 | -10606 | -2.060 9430 | 19627 | -7.115 2.596 -11.261 -2.140

Line 2x Gemmeiza9 | -12.664 | 0.000 -7592 | 17622 | 18383 | -17.781* | -24.700* | -23.256** |-24.015*

Line 3x Line 4 5752 | 15957 | 4106 | -15316" | -14345 | -14.858" 1.993 -7.407 -2.663
Line 3x Line 5 2655 15957 | 8.696 -3.804 2.811 -0.423 2227 1.792 0.237
Line 3x Sahel 1 3.830 6218 | 0.701 -1.308 | 22753 | -2338 | -14.370" | -10.488* [-12.546™
Line 3x Sids 1 -9.071 3723 -3.261 -4499 | 17352 | -5.589 6.331 -9.558 -1.538

Line 3x Gemmeiza 9 6114 | 3191 4106 4.896 -2.747 1.200 -20.180** 2879 |-11.975*

Line 4x Line 5 0.000 | 24.432* | 11.529 | 17.919" 1.152 8.831 1.663 12.516* 6.947
Line 4x Sahel 1 22979 | £.736 |-15.654* | 11.636 -1.492 3.774 -7.185 -6.659 6.938
Line 4x Sids 1 28319 | -10.909 | -19.110* | -17.916* 5.030 5175 20.725* 6.854 13.593*

Line 4x Gemmeiza 9 -5.240 7.051 0.524 3116 10.507 6.689 -14.486** 2215 -8.666

Line 5x Sahel 1 -1.277 | 5699 | 3271 13.022 -10.249 -0.227 2.559 -0.666 1.043

Line 5x Sids 1 4.036 4.545 0.251 -8.225 6.310 0155 14.133* 3672 10177

Line 5x Gemmeiza 9 3493 |-26.705*| -8.271 6.283 -8.530 -0.879 2398 0.664 1.576

Sahel 1x Sids 1 234 |-36.269*|-17.640"( 10.11 15571 | -3.163 0.20 -0.666 047
Sahel 1 x Gemmeiza 9| 468 |[-58.031**|-28.738| 9.12 -20.797* 0.095 6.20 -20.487* [-12.833*
Sids 1x Gemmeiza 9 | 9170 | -21.21* | 11518 | 13.393* | -12.93" -8.178 -3.596 6.31 1.103

L1= Gemmeiza , L2 = Mataana and Comb. = combined data.
*and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table (4) cont.

Grain yield/plant (g) Protein percentage Carbohydrate percentage
Parents
L1 L2 Comb. L1 L2 Comb. L1 L2 Comb.
Line 1x Line 2 4.449 |-26.799*|-15.054*| 0585 |[-17.887**[-10.449**|-2.659*| 0.648 | -1.034*
Line 1x Line 3 6.360 (-28.285**| -10.080* | 0.423 |-15.840**| -8.688" | -1.406* | 3.046™ | 0.830
Line 1x Line 4 50863 |-12297*| 3175 |-26.762**|-21.767*|-24.237*| 0.211 | -1.007* | -0.397
Line 1x Line 5 2719 |-28.982*|-15.182**| 0.780 |[-15.237**| -7.971* | -0.641 | 3.509** | 1.571*
Line 1x Sahel 1 7.229 5556 6.698 [-11.289**| -8.912* |-10.032** | -2.985™ | -4.711™ | -3.850*"*
Line 1x Sids 1 6.747 1.877 4436 | -5.709* | -3.750** | -4.447* | -3.001** | -8.436™ | -5.760

Line 1x Gemmeiza 9 -2.649 0.101 1118 | -9.874* | 6.073" | -2770* | 1180 |-6.137*|-1.960*

Line 2x Line 3 6898 |[-11.136* | 8853 | 9.761™ |-19.110™| -6.699™ |-3.646™ [ -2.788™ | -3.215™
Line 2x Line 4 6.652 5.894 6.322 | 9.419"* |-15.781**| -10.856™ | -4.327* | -1.537** | -2.327**
Line 2x Line 5 6.726 | 30.075™* | 16.903* | 8.457* | 3.369™ | 5.556™ |-4.067* |-3.780* [-3.926™
Line 2x Sahel 1 -0.204 2917 1.201 -1.826 [-22.017**|-11.295* [ -3.651* | 0.358 |[-1.591**
Line 2x Sids 1 11.211*] 10291 | -10.821 | 28.670™ [ -10.347*| 6.425** |-7.884** | -7.548™ | -7.713"

Line 2x Gemmeiza© |-18.584* | -3.801 | -12.572* | 13.889™ | -20.453*| -3.087™ | -4.171** [ -5.231™ | -2.744™

Line 3x Line 4 -8.094 5.911 -1.635 [-21.657**|-12.012* | -16.781** | -0.677 |-3.924™ |-2.307*
Line 3x Line 5 4760 | 12198 | 3.060 | -5.167* | -1.839 | -2.893™ | -1.302* | -5.627™ | -3.474™
Line 3x Sahel1 11.461** | -10.048 2453 0406 | -3257* | -0.837 [-1.801*|-4.608"*|-3.208™
Line 3x Sids 1 -14.808*| 3.117 6542 | -8.298™ |-16.549* [ -12.920** | -0.610 |-4.489™ |-2.580*

Line 3x Gemmeiza® |-11.311**| -11.983* | -8.797 1.667 3.567* | 7.993* |-3.750™ [ -9.004™|-5.185"

Line 4x Line 5 4.886 | 33.280™ | 20.081** | -26.570** | -10.341** | -18.365"| 0.634 | -0.901* [ -0.132
Line 4x Sahel 1 -16.580** | -17.750** | 17.107* | -18.475** | -6.789* | -12.567* [ -3.397** [ -2.919™ | -3.157*
Line 4x Sids 1 -29.054** | 13.796* | -22.578™ | -24.733** | -9.693* |-17.130* | 0.000 [-3.749™|-1.903*

Line 4x Gemmeiza® | -10.486* | 0.507 6.016 [-12.666™| -1.588 | -7.085™ |-2.429™|-0.155™ |-4.521*

Line 5x Sahel 1 4462 | -11902* | -7.812 | -6.215™ | 12.042*| -8.717 | 0.926 |-5.018|-2.977

Line 5x Sids 1 3.410 -3.201 0.605 | -3.337** |-16.421**| -10.486™ | -3.611* | -5.525"* | -4.583**

Line 5x Gemmeiza 9 2236 [-22.363"| -10.421 | -7.071™ | -42.024* | -23.401** | 0.107 |-6.237*|-2.299™

Sahel 1x Sids 1 317 |-35.388* [-17.679™ | -12.66™ |-16.919"* [ 14.911* | 275" | -2.121* | -2.429**

Sahel 1 x Gemmeiza 9| -12.87** |-38.098** | -22.161**| -10.43** [-15.268"* | -12.794*| -1.13* | 0.905 0.79

Sids 1x Gemmeiza @ [-20.799™| -21.76™ [-21.190™|-13.232*| 9.97* A1.717 1.017 | 3141 | 1.077*

L1= Gemmeiza , L2 = Mataana and Comb. = combined data.
*and ** significant and highly significant at 0.05 and 0.01 levels of probability, respectively

Specific combining ability combinations at the two different locations
Estimates of specific combining ability and their combined data are presented in
effects (Si) for the twenty eight hybrid Table (5). For number of spikes per plant,
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the cross Line 1 x Sids 1 showed significant
specific combining ability effects at the two
different locations and their combined data.
For 1000-grain  weight, the hybrid
combinations Line 4 x Gemmeiza 9 showed
highly significant desirable specific
combining ability effects at the two different
locations and their combined data. For
number of kernels per spike, the two crosses
Line 1 x Line 4 and Line 2 x Line 5 showed
significant desirable specific combining
ability effects at the two different locations
and their combined data. Concerning grain
yield per plant, three hybrid combinations
Line 1 x Sids 1, Line 2 x Line 5 and Line 4 x
Line 5 exhibited significant specific
combining ability effects at the two different
locations and their combined data. For
protein percentage, five crosses Line 2 x
Line 5, Line 2 x Sids 1, Line 3 x Sahel 1,
Line 3 x Gemmeiza 9 and Line 4 x
Gemmeiza 9 exhibited highly significant
specific combining ability effects at the two
different locations and their combined data.
With regard to carbohydrate percentage,
three crosses Line 4 x Sids 1, Sahel 1 x
Gemmeiza 9 and Sids 1 x Gemmeiza 9
showed highly significant desirable specific
combining ability effects at the two different
locations and their combined data.

Simple Sequence Repeats (SSR)
finger printing:

The SSR analysis was performed using
ten SSR primer pairs on the eight DNA
samples representing the eight wheat
genotypes. A total of 39 fragments ranging
from 95.475 bp to 301.471 bp were obtained
by the tested primers with an average 3.9
fragment per locus. SSR primers BARC004
and BARCOQ79 exhibited the highest alleles
number (7), followed by primers BARCQ066
and BARCO011 (5 alleles each), while
primers BARC012, BARC048 and BARC010
exhibited (3 alleles each). However, primers
BARCO072, BARCO078 and primer BARC003
revealed the lowest number of alleles (2) as
shown in Table (6).

The total number of polymorphic bands
was 26; which represents a level of
polymorphism around 66.67% Table (7).
The number of amplified polymorphic

markers varied among the different primers.
Primers BARC004 and BARCO079 showed 7
polymorphic alleles with 100 %
polymorphism. Similarly, BARC011 showed
5 polymorphic alleles  with 100%
polymorphism, while BARC066 generated 5
alleles , four of which were polymorphic
giving 80% polymorphism. Primers
BARCO012, BARC048 and BARCO010
generated 3 alleles each with a percentage
of polymorphism 33.33 % for both
BARC012 and BARCO010, while primer
BARCO048 showed no polymorphic alleles
(0%). However, primers BARCO072,
BARCO078 and BARCO003 amplified 2 bands
each , with 50 % polymorphism for primer
BARCO078 and no polymorphisms (0%) was
revealed by the two primers BARC072 and
BARCO003. These results are in agreement
with Salem (2009) Tahir (2010) and Goriji
and Zolnoori (2011).

Although three of the SSR primer pairs
BARC048, BARC072 and BARCO003 were
non polymorphic and could not discriminate
between the eight genotypes, the other
seven SSR primers BARC004, BARC012,
BARC066, BARC078, BARC079, BARCO010
and BARCO011 together generated unique
profiles for the eight genotypes. The SSR
primer pairs BARC004 and BARCO079 which
gave the highest number of polymorphic (7
bands each) generated unique profiles for
most of the wheat studied genotypes.
Whereby, BARC004 gave 7 different allelic
for the eight genotype (Table 7) with Line 3
and Line 4 sharing the same profile, i.e.
BARCO004 did not differentiate between two
Lines. BARCO079 gave 7 different allelic
profiles with the variety Gemmeiza 9 and
Line 4 having the same profile and also Line
3 and Line 5 had are identical profile.
Similarly, out of the eight genotypes studied,
SSR primers BARC066 and BARCO011
generated three different profiles, while
BARCO012, BARCO078 and BARCO010
identified two different profiles. All the eight
genotypes tested gave identical allelic
profiles according two non polymorphic SSR
primers used (BARC048, BARCO072 and
BARCO003). These results agree with
previous studies by Zeb et al. (2009).
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Table (5). Estimates of specific combining ability effects for the twenty eight studied
crosses under two different locations and their combined data.
No. of spikes per plant 1000-grain weight () No. of kernels per spike
L1 L2 Comb. L1 L2 Comb. L1 L2 Comb.
Line 1x Line 2 -093 | -1.78* | -1.35" 1.42 0.77 1.09 5.418* 343 443"
Line 1x Line 3 076 | -3.85"™ | 155" | 026 3.46 1.86 -1.764 0.73 -0.52
Line 1x Line 4 1.27* | -0.69 0.29 277 -0.85 0.96 7483 | 548" | 648"
Line 1x Line 5 -091 | -256™ | 1.74™ | 203 -0.17 0.93 -5.804* | -4.07* | -4.94*
Line 1x Sahel 1 0.75 1.97* | 1.36™ 1.68 1.44 1.56 2717 1.50 -0.61
Line 1x Sids 1 1.37% | 1.88™ | 1.62* 1.49 527 | -1.89 0.356 -0.80 -0.22
Line 1x Gemmeiza 9 0.31 202 | 1147 | 167 815 | 3.24™ -0.202 1.92 0.86
Line 2x Line 3 -0.13 -0.93 -053 | 4.03* | -1.11 -2.57* -1.029 -3.74* -2.38
Line 2x Line 4 0.98 -0.11 0.44 371 3.26 3.49* -2.049 -2.51 -2.28
Line 2x Line 5 0.74 1.93* | 1.33* | 3.50* -0.64 1.43 3.864* 513 | 450"
Line 2x Sahel 1 029 | 244~ | 1.36™ | 4.06™ -3.33 0.36 -0.716 587 2.58
Line 2x Sids 1 0.14 -0.44 -0.15 024 -1.55 -0.65 -0.976 -3.87* 242
Line 2x Gemmeiza 9 -1.31* 0.60 -0.36 | -9.16™ | -3.37 | 8.26™ | -7.484* | -7.45" | -7.47*
Line 3x Line 4 -0.26 | 1.95 0.84 -2.28 -4.64* | -3.46™ | 4.103* -1.29 1.41
Line 3x Line 5 0.02 1.72* 0.87 1.06 1.30 1.18 -1.984 1.43 -0.28
Line 3x Sahel 1 0.88 -0.25 0.31 1.41 -3.09 -0.84 -3.164 -2.04 -2.60*
Line 3x Sids 1 -0.404 1.39 0.49 1.50 215 -0.33 3.376 -3.91* -0.27
Line 3x Gemmeiza 9 -0.62 1.19 0.28 1.99 1.63 1.81 -5.249* 264 -1.30
Line 4x Line 5 034 | 235" | 1.34™ 2.50 -0.68 091 -0.404 4.32* 1.96
Line 4x Sahel 1 261 024 | -118=| -0.90 599" | 255" 1.816 0.02 0.92
Line 4x Sids 1 259 125 | 1927 | -4.48™ | 7.25" 1.38 5.156™* 358 437
Line 4x Gemmeiza 9 0.23 0.75 0.49 556™ | 598" | 577 -1.336 2.80 0.73
-0.19 0.15 -0.02 -1.59 0.72 -0.44 4729 1.20 2.96
1.10* | -0.08 0.51 247 6.87* 220 3.403 -0.57 1.42
Line 5x Gemmeiza 9 058 | -201™ | -0.72 531 -3.16 1.07 6.244* 2.11 418"
Sahel 1x Sids 1 099 | -259" | -0.80 382 | 447 | -0.33 3.356 220 2.78*
Sahel 1 x Gemmeiza9| -024 | 472 | 248 | 585 |-5209*| 0.28 2136 |-11.06™*| -6.60*
Sids 1x Gemmeiza 9 | -0.014 | -0.75 -0.38 -2.96 -3.205 -3.08 2.738 6.51™ | 462"
5% | 1.07 1.41 0.87 2.97 3.66 2.31 3.829 363 2.59
1% | 1.43 1.87 1.14 3.95 4.87 3.03 5.093 4.83 3.39
5% | 1.59 2.09 1.28 4.39 541 342 5.666 537 3.83
1% | 211 277 1.68 584 7.20 448 7.535 7.15 502
5% | 1.50 1.97 0.43 414 510 1.14 534 507 1.28
1% | 1.99 2.61 0.56 551 6.79 1.49 7.10 6.74 1.67

Parents

LSD (sij)

LSD (sij-sik)

LSD (sij-ski)

L1= Gemmeiza, L2 = Mataana and Comb. = combined data.
*and ** significant and highly significant at 0.05 and 0.01 levels of probability, respectively.
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Table (5) cont.

Grain yield/plant (g) Protein percentage Carbohydrate percentage
L1 L2 Comb. L1 L2 Comb. L1 L2 Comb.
Line 1x Line 2 -1.18 | -3.78* | -248" | -042* | -067* | -0.55 | 0.4 042 | 041
Line 1x Line 3 118 | 645 | 263" | 023 | 117 | -047* | 013 401 | 207
Line 1x Line 4 213" -0.75 069 | -1.00*™ | -1.75* | -1.38" | 0.53* 0.30 0.42*
Line 1x Line 5 -1.94* | -480* | -3.37* | 0.85™ | -0.71™ | 0.07 -043 | 1.79* | 0.68*
Line 1x Sahel 1 1.04 447 | 276™ | -015 0.05 -0.05 -0.44 | -1.42* | -0.93*
Line 1x Sids 1 284 | 468" | 376" | -0.29™ | 1.07 | 039~ | -029 [ -227* | -1.28"
Line 1x Gemmeiza 9 0.21 456" | 239~ | 027 | 059 | 0.16* | 062" | -0.74 | -0.06
Line 2x Line 3 -0.72 -1.09 -0.90 | 048™ | -1.50* | -052™ | -0.72* | 0.37* | -017
Line 2x Line 4 2.37* 0.37 1.37* 004 | -1.35" | -066™ | 099 | 0.09 | -045"
Line 2x Line 5 197* | 415~ | 3.06™ | 029 | 270" | 150 | -0.55* | -1.62™ | -1.08™
Line 2x Sahel 1 112 364 | 238~ | -057* | -1.53** | -1.05™ | -023 | 200 | 0.89*
Line 2x Sids 1 -1.08 -1.31 119 | 3.05™ | 091 [ 1.98" | 291 | -1.54™ | -223*
Line 2x Gemmeiza9 | -241™ | 0.60 -0.90 | 120" | 091 | 0.14* -0.40 -0.01 -0.21
Line 3x Line 4 -054 | 234 | 090 | -062* | -082~|-072"| 027 | -061™ | -017
Line 3x Line 5 137 | 426™ | 145* | -0.31 | 078" | 024* 014 | -0.89* | -0.38™
Line 3x Sahel 1 375 | -1.13 1.31* | 087 | 055 | 0.71™ | -024 | -203" | -1.14*
Line 3x Sids 1 -227* | 333> | 053 | -0.99* | -095 | -0.97* | 0.71™ | -0.28 0.21
Line 3x Gemmeiza 9 -0.98 -0.07 -0.53 | 0.84™ | 1.94* | 139" | -1.22* | -3.31™ | -227*
Line 4x Line 5 198" | 563" | 381 | -1.40* | -0.08 | -0.74* | 0.74 | 1.06*™ | 0.90™
Line 4x Sahel 1 =347 | 214 | 266" | -0.30" | 047 009 | -1.04~ | -038* | -0.71*
Line 4x Sids 1 -559" | -2.84™ | 422" | -0.88* | 0.50™ | -0.19** | 1.34* | 0.78" | 1.06™
Line 4x Gemmeiza 9 0.60 0.71 0.66 024 | 166™ | 095 | -0.98" | -2.86™ | -1.92*
Line 5x Sahel 1 -1.40 -0.37 -0.88 010 | -041* | -0.16* | 0.83* | -0.93* | -0.05
Line 5x Sids 1 178 -0.27 0.76 014 | -056™ | -021* | -0.75™ | 040* | -0.18
Line 5x Gemmeiza 9 134 | -374* | 120 | -0.32* | -452™ | -242* | 019 -0.11 0.04
Sahel 1x Sids 1 099 | 472~ | -1.86* | -052* | -0.80* | -0.66™ | -1.00 | 0.39* | -0.31*
Sahel 1 x Gemmeiza 9| -2.00* | -5.02* | -3.51™ | -0.93* | -0.70™ | -0.82* | 0.91™ | 2.32* | 161"
Sids 1x Gemmeiza 9 -235* | 230 | 232" | 091 | 161 | 035" | 249" 024 1.36™

5% 1.79 173 122 0.17 0.20 0.13 044 0.36 0.28
1% 2.38 2.30 1.60 022 027 0.17 0.59 047 0.37
5% 265 2.56 1.80 024 0.30 0.19 0.66 0.53 0.41
1% 352 341 237 0.33 0.40 025 0.87 0.70 0.54
5% 250 2.41 0.60 023 0.28 0.06 062 0.50 0.14
1% 332 321 0.79 0.31 0.38 0.08 0.82 0.66 0.18

Parents

LSD (sij)

LSD (sij-sik)

LSD (sij-ski)

L1= Gemmeiza , L2 = Mataana and Comb. = combined data.
*and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table (6): Description of 10 wheat microsatellite, their losation, size range of alleles and
number of alleles

No Primer pair ID? Chromo§omal Fragment size Number of alleles
location Min Allele | Max Allele
1 BARCO004 5AL 153.507 192.166 7
2 BARCO012 3AS 118.531 145.343 3
3 BARC048 | 4DS,4BS 1AS,1AL | 175.066 195.189 3
4 BARCO066 1DL 95.475 124.195 5
5 BARCO072 7BS 171.609 222.307 2
6 BARCO078 4A 199.732 204.63 2
7 BARCO079 6BL 155.364 189.491 7
8 BARCO003 4AL 195.424 263.551 2
9 BARCO010 2B,5A 268.085 296.381 3
10 BARCO11 2BL 263.956 301.471 5
Total 39
Mean 3.9

Table (7): Total number of SSR amplified fragments, polymorphic fragments and

polymorphic % in the eight wheat genotypes using the SSR primers.

Amplified fragments
AF SSR primers Total amplified Polymorphic Percenta ism
fragments fragments ge of polymorphism (%)

BARC004 / ! -
BARCO12 3 ! 22
BARC048 3 0 :
BARC066 S 4 =
BARCO072 2 0 °
BARCO078 2 ! >
BARCO079 7 ! =
BARCO003 2 0 °
BARCO010 3 ! 2
BARCO11 S > =

Total 39 26 66.67
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Estimate of genetic relationships
among eight genotypes based on
SSR analysis:

SSR data analysis using the similarity
matrix and the genetic distance estimates
are presented in Table (8). It appeared that
similarity index ranged from 62% to 93% .
The most distant cultivar and landraces
were Sahel 1 and Line 1 with lowest
similarity index (0.62) between them. The
most related genotypes were Line 4 and
Sids 1 with highest similarity index (0.93)
followed by Gemmeza9 and line4 (0.91).

To assess the genetic diversity of wheat
genotypes, marker data were converted into
binary matrix, which in turn allowed to
calculate the genetic similarity index. A
dendrogram was created with the use of
these data and presented in Fig. (1). All
genotypes were divided into two clusters |,
the first group contained Sahel 1 only, while,
the second group contained the rest of
studied genotypes ( Line 1 , Line 2, Line 3,
Line 4, Line 5, Gemmeiza 9 and Sids 1) .
The similarity coefficient between Sahel 1
and the rest of the genotypes was less than
0.74, while the similarity among genotypes
of the second group was more than 0.74.
Bands of molecular weight 124.195, 120.422
bp with primer BARC066, 199.732 bp with
primer BARCO078, and 268.085bp with
primer BARCO010 are valuable to distinguish
Sahel 1 from the rest of studied genotype.
The second group was divided into two
subgroups, the first subgroup separated
Line 5 from the second subgroup which

contained the six other genotypes ( Line 1,
Line 2, Line 3, Line 4, Gemmeiza 9 and Sids
1). Bands of molecular weight 301.471,
276.471 and 263.956 bp of primer BARCO011
are valuable to distinguish Line 5 from the
rest of group 2 genotypes. It could be
concluded from the dendrogram that the
highest genetic diversity among the different
gremplasm was exhibited by Sahel 1
followed by Line 5. While, Line 4 and Sids 1
are closely related to each other (0. 93) than
the rest of the studied genotypes. These
results are in agreement with Zeb ef al
(2009) and Gorji and Zolnoori (2011).

Coefficient among parental
genetic distance (GD), heterosis
over better parent and specific
combing ability for yield, yield
components and chemical traits:
Molecular markers display an important
role and are considered as a complementary
tool with conventional breeding for wheat
improvement. The first step to design
breeding program for useful trait is choosing
parental genotypes based on its genetic
dissimilarity. An amplification products which
were detected by the ten microsatellite
markers were used to study the relationship
of genetic diversity measured using SSR
markers with the amount of heterosis over
better parent and specific combining ability
for yield and its component and chemical
traits which computed for studied 28 hybrids
combination at Gemmeiza location (L1) and
Mataana location (L2) are given in Table (9).

Table (8): Genetic similarity estimates for eight genotypes based on 10 SSRs marker

analysis
Parents Sahel1 | Gemmeiza9 | Sids1 | Line1 | Line2 | Line3 | Line4 | Line5
Sahel 1 1
Gemmeiza 9 0.70 1
Sids 1 0.64 0.84
Line 1 0.62 0.87 0.81 1
Line 2 0.65 0.85 0.88 0.86 1
Line 3 0.73 0.86 0.80 0.83 0.81 1
Line 4 0.65 0.91 0.93 0.87 0.85 0.86 1
Line 5 0.67 0.75 0.77 0.75 0.74 0.83 0.74 1

13



El-Zanaty, et al.
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Fig. (1): Cluster analysis of genetic distance for eight genotypes.

Table (9): Correlation coefficient between genetic distance (GD) with studied materials
with heterosis over better parent and specific combining ability (SCA) in yield,
yield components and chemical traits.

Genetic distance (GD)
Traits Heterosis over better parent | specific combining ability (SCA)
L1 L2 L1 L2
No. of spikes per plant -0.031 -0.118 0.132 -0.018
1000- grain weight 0.209 -0.418* 0.310 -0.275
No. of kernels per spike -0.144 -0.091 -0.006 -0.021
Grain yield/plant 0.128 -0.058 0.206 0.016
Protein percentage -0177 -0.173 -0.173 -0.189
Carbohydrate percentage 0.121 0.265 -0.061 0.167
The estimate value of correlation respectively. Also, the correlation coefficient

coefficient between genetic distance (GD)
and heterosis over better parent showed
that there is a negative significant correlation
coefficient for 1000-grain weight and
heterosis over better parent..

The correlation coefficient between GD
and specific combining ability for all traits at
L1 showed very low positive (r = 0.132,
0.206 and 0.310), for number of spikes per
plant, grain yield per plant and 1000 -grain
weight, respectively. There were negative
correlation between GD and number of
kernels per spike, Protein and Carbohydrate
percentage (r=-0.006, -0.173 and-0.061),

14

among GD and specific combining ability for
all traits under L2 showed very low positive
value for grain vyield per plant and
Carbohydrate percentage (0.016 and 0.167),
respectively. While, there were very low
negative correlation among GD and number
of spikes per plant, 1000 - grain weight,
number of kernels per spike and protein
percentage.

According to correlation  analysis
between genetic distances coefficient,
heterosis over better parent and specific

combining ability at L1 and L2 showed low
correlation among most examined traits.
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Sud et al. (2010) pointed out that the lack of
association between heterosis and genetic
dissimilarities for the methods that measure
of measuring genetic diversity may be
inherently different for different indices.
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