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ABSTRACT: Nitrogen fertilizer levels mean squares were found to be
significant for all traits studied except plant height, number of spikelets per
spike length and 1000-grain weight, with the mean values of the first nitrogen
fertilizer level i.e. 20 kg (faddan) being higher than those of the second nitrogen
fertilizer level i.e. 30 kg nitrogen per faddan, in most cases. Genotypes, parent
and the resultant forty five crosses mean square estimates were found fo be
highly significant for all traits studied under the two nitrogen fertilizer levels and
their combined data. Parents vs crosses mean squares as an indication to
average heterosis overall crosses, were found to be highly significant for
heading data, plant height and 1000-grain weight under the two nitrogen fertilizer
levels and their combined data, The interaction of genotypes with the two
nitrogen fertilizer levels were found to be significant for only heading date and
maturity date. The interactions of the two nitrogen levels with parents were
found to be significant for heading date, maturity dafe, number of spikes per
plant, spike weight and number of kernels per spike. The interaction of parents
vs crosses with the two nitrogen levels were found to be significant for plant
height, number of spikes per plant, spike length and grain yield per plant. The
two crosses Gemmeiza 7 » Sakha 93 and Sakha 93 x Line 6 would of practical
interest in hybrid breeding program because of their superiority in grain yield
per pfant and four traits contributing to yleld, also heterosis for grain yield could
be attributed to heterosis in number of spikes per plant and spike weight
General combining ability and specific combining ability were found to be highly
significant for all characters under examination at the two nitrogen fertilizer
levels and their combined data excepf number of spikelets per spike at both
normal and stress nitrogen fertilizer levels and spike length under stress
nitrogen level only, The GCA / SCA ratios were found to be greater than unity,
indicating that additive and additive x additive types of gene action were of
greater importance in the in heritance of all traits. The interactions of nitrogen
fertilization with both types of combining ability were found to be significant for
heading date and maturity date. The parental variety Line 5 which possessed high
general combining ability effects for grain yield per plant was found to be also
good combiner for most of the attributes contributing to grain yield, For grain
yield per plant, the wheat cross Sakha 93 x Line 4 showed highly significant
specific combining ability effects under the normal nitrogen fertilizer,
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INTRODUCTION

Wheat is the major cereal crop in Egypt as well as in several other countries.
The increasing gap between production and consumption necessitate
increasing wheat production in Egypt. Practically, this could not be achieved
through extending the wheat cultivated area at the expense of other crops.

The initiation of any breeding programme especially with diverse germplasm,
it is necessary to measure the nature and relative magnitude of different gene
actions goveming the various quantitative traits. This Information would be
helpful to plant breeders to identify the types of genetic variation in the traits for
which selection is intended and carry out rapid evaluation of the yielding
capacity of the materials under examination hy identifying crosses which will
produce superior genotypes. Combining ability analysis is the most widely used
biometrical tool for classifying lines in terms of their ability to combine in hybrid
combinations. With this method, the resulting total genetic variation is
partitioned into general combining ability, as measure of additive gene action
and specific combining ability, as measure of non-additive gene action.

The ability of some crop varieties to perform well over a wide range of
environmental condition has been long appreciated by the agronomist and plant
breeder. Therefore, the understanding of genotype-environment interaction in
plant breeding is a matter of great interest, since genotype-environment
interaction usually hamper selection of the genotypes which consistently show
superior performance over a series of environments.

The objectives of the present study are to establish (i} The potentiality of
heterosis expression for grain yield and lts contributory characters, heading
date, maturity date and plant height, (ii) The magnitude of both general and
specific combining abilities and their interaction with the two nitrogen fertilizer
levels, as two different environmental conditions and the different types of gene
action.

MATERIALS AND METHODS

The experiments were carried out at Gemmeiza Agricultural Research
Station, Agriculture Research Center, Egypt, during the two successive seasons
2008/2009 and 2009/2010. Ten common wheat varieties and lines of wide
divergent origins were used to establish the experimental materials for this
investigation and would be mentioned in the text as Py, Py, P, Py, Ps, Pg, Py, Py, Py
and P.. The hames and origins of these varieties and lines are presented in
Table (1).

A. Experimental design and cultural practices:

A diallel cross set was carried out among the ten parents in 2008/2009
growing season. The parental varieties and their possible 45 crosses were
sown in 2009/2010 under two fertilizer levels 30 kg. nitrogen per faddan and
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70 kg. nitrogen per faddan, which would be mentloned in the text as stress
condition (S) and normal condition (N), respectively. The two experiments
were arranged in a randomized complete block design with three replicates
per each fertilizer level.

Each plot comprised single row 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 wheat practices were applied as usual for the ordinary
wheat fields in the area. With the exception of number of days to both
heading and maturity which recorded in 50% from plant plot. Ten guarded
plants were randomly selected from each plot for subsequent measurements
as follows:

Table 1 The names and origin of the arental varietles evaluated.

CMH 74A. 630/5 XliSeri 82/3/Agert
Sakha 92/TR 810328/58871-15-28-15-0S
MFUBUCIISeri CM53046-8M-0Y-0M-2Y-0B

Parent SK 47TA-4-1/5/Sakha 61/3 MRS/MOT3/Polit
aest BonVCNO11 7C/4/GemT

CMH 80.53&/CMSSOIMOO 953T-2
BA6/GV/ALD S"IVALD“S”4BBIGLLI CNO67/7CIAMVZTI

KAUZ/GATL 66/H567.71/ATLEG/6 PMNS11 S948Al
4*CNOGTII/PMNS/4/CMHT5A.66

OPATAMBS/GEMMELZA/D

KVZ/A/ICCANIA/IICNO/ELGAU/SONBA/S!
SPARROWI“S"/BROCHFS"S"/6/BAYA“S"IMU i

Maya"S“ MON“S"/CMHTA4. A.590HZa1 s
Heading date, Maturity date, Plant height (cm.), Number of sp|kes per plant, ,Number

of spikelets per spike ,Spike length "cm"”Spike weight “gm",1000-grain weight,
Number of kernels per spike and Grain yield per plant.

Two steps are involved in the analysis of the data. The first step consists
of the ordinary analysis of variance for testing the null hypothesis that these
are no genotypic differences among the F,’s and the parents. Only when the
significant differences among these are established, there is need to proceed
for second step analysis, i.e. the combining ability analysis ( i.e Griffing’s
approach, method 2 model 1 1956).

The average heterosis over all crosses were calculated by partitioning the
genotypes sum of squares to its components, i.e. parents, crosses and
parents Vs crosses. Useful heterosis for each trait of individual cross was
expressed as percent increase of F, performance above the better parent
values. To test the significance of useful heterosis effect, L.S.D values were
calculated as follows:
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2MSE
T
(Wynne et al., 1970)

L.S.D. for better parent heterosis =t

The combined analysis was calculated over the nitrogen fertilizer levels to
test the interaction of the different genetic components with the two different
fertilizer levels, as two different environmental conditions, and that was done
whenever the homogeneity of variance was detected.

RESULTS AND DISCUSSION

For better representation and discussion of the results obtained herein, it
would be preferred to outline these results Into four parts as follows:

1. Variation and interaction with nitrogen fertilizer-levels:
2. Heterosis.
3. Griffing’s approach.

1. Variation and interaction with nitrogen fertilizer-levels:
The analysis of variance of each nitrogen fertilizer level together with the
combined data for all traits studied is presented in Table (2).

Nitrogen fertilizer levels mean squares were found to be significant for all
traits studied except plant height, number of spikelets per spike, spike length
and 1000-grain weight, with the mean values of the first nitrogen fertilizer
level, i.e. 70 kg. / faddan, being higher than those of the second nitrogen
fertilizer level i.e. 30 kg. nitrogen per faddan in most cases (Table 3).
Genotypes, parent and the resultant forty five crosses mean square
estimates were found to be highly significant for all fraits studied under the
two nitrogen fertilizer levels and their combined data, indicating overall
differences among these populations.

Parents Vs crosses mean squares as an indication to average heterosis
overall crosses, were found to he highly significant for heading date, plant
height and 1000-grain weight under the two nitrogen fertilizer levels and their
combined data. However, parents Vs crosses were detected to be highly
significant only under the first nitrogen fertilizer level 70 kg. nitrogen per
faddan (normal) for number of spikes per plant, number of spikelets per
spike, spike length, number of kernels per spike and grain yield per plant.
This may indicate that average heterosis could be pronounced for heading
date, plant height and 1000-grain weight and less pronounced for spikes per
plant, spikelets per spike, spike length, kernels per spike and grain yield per
plant.
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Table (2): Mean square estimates of ordinary analysis and combining ability analysis for all traits studied
under the two different fertilization levels.

SOV df. Heading date Maturity date Plant height “cm”
$ | Comb. Normal Stress Comb. Normal Stress Comb. Normai Struss Comb.
Fertization 1 9764 11651 * 133.64
2 4 841 *+ * 382 652 * * | 058 2% " *| 1M2® ¢ | 44822 *~ *[16733 * *+ 1 30778 *+ *
Genotypes 54 54 4004 * * /#4145 * *ITOME * * /3449 * * 14245 * *| 736 * * | 23669 * /18673 ™ * | 37060 * *
Parent 9 9 [10M44 " ~ 19542 * * 119377 * " (5284 * * (9448 * * | 13783 * * | 50423 * * 48122 * * | 96971 *+ *
Cross 44 | 44 |2783 * *|2990 * *|6523 * ¢ 31850 + ~ja2ys * | S929 ~ +] 15408 * * {12675 * - | 22592 - *
Par.vs.cr. 1 1 3788 * * {5406 * * |10023 * 0.84 382 412 148079+ * (7837 *  * | 13440 ¢
GF ] 2m 5.58 i 5243
rJF ) 308 * 9.18 . 12.14
CrF 44 220 - 495 "o 5491
Par.vs.cr. F 1 Yl 0.54 kra S
Error 108 | M8 | 0.89 206 147 242 1.72 207 7503 1187 43.45
GCA 9 1) 7048 * * (7078 " " |14000 * * |B443 * * |7573 * * | 1330 * ) 24821 * * }3278% - * | 55820 * "
SCA 45 | 45 198 + * 1242 * * 1366 * *|157 - *i183 * * 1.82 * v 4503 * *|®M2 * *| a0 * "
GCAxF 9 os? - 326 . 18.90
SCAxF 45 074 - 1.58 "ot 17.75
Emor 8| 216 | 0.30 069 0.49 9.81 057 0.69 25.01 3196 1448
GCAISCA 3541 9.1 38.22 3893 41.30 T 5.51 35.97 15.36
GCA ™«
FIGCA 0.01 0.02 003
SCA x FISCA 0.20 0.87 0.49

Comb. = combined data.
* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table (2): Cont.

SOV, dt. No. of spiles per ptant No. of spikelets per spilc Spike langth “cm”

S |Comb. | Nomw Stress Comb. N Stress Comb. Normal Stroes Comb.

Fortilization 1 3328 241 557
2 | 4 | 432 %79 280 460 1370 1745 | 885 1350

54 | 54 | sn * | 1588 4198 a7s M7+ | 1res 1208 “ | w48+ 076~

Parert 9 ] 8 | sess * | 2807 11.59 15.07 1202+ *| 2862 1278 *lams » M
Cross 4 | 44 | 1898 + 1232 Z7.80 T4 HT + | 1584 a5 s 110 - 23.05"
Pacvs.cr 1 1| %7 | oss 4017 857 351 1807 1883 * | os2 591
GF 5 581 278 258
F 9 1492 047 on
CrF “ 248 an 27
Par.vs.cr. F 1 58,50 002 11
Ervor we | 26 | 6% 299 ATT 126 a7 242 106 280 1.9
GCA 9 | 9 | am ¢ | 2408 6663 1459 1491 2883 29 I <N 5544
ScA 45 | 4 | an 154 347 058 170 13t 088 * | am 102
GCA xF ) 232 07 178"
SCAxF 45 1.78 0.9 067
Error 108 | 2186 | 219 1.00 159 042 118 081 035 083 064
GCASCA 1210 1562 19.20 2502 arr 2204 3264 1569 5557
GCA » FIGCA 0.03 002 003
SCA x FISCA 089 a7s 0.66

Comb. = combined data.

* and ™ significant at 0.05 and 0.01 levels of probability, respectively.
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Table {2): Cont.

Com. = combined data.
* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table {3): Gen mean performance under the two nitrogen fertilizer levels.
Genotypes Heading date Maturity date Plant_height {cm) No. of gpikes / plant

MNormal Stress Comb. Normal Stress Combs, Normat Stress Comb. Normal Stress. Comb.
Gommetza 7 91.767 92100 91.833 150.400 149.733 150.067 120167 119.233 119.700 12.0687 8233 10.650
Gemmelza 7 x Sakha 93 87933 87,000 B87.467 150.300 147.767 148,033 108,333 111.300 109.817 16.767 10.433 13.600
Gemmetea 7 x (Giza 168 20.71 §9.833 90.282 15113 147.567 449,350 115,600 113.100 114.350 11457 11.033 11.250
Gemmaedza 7 x Line 4 1.900 91.267 #1.583 150967 151.300 151,433 111.567 108.900 110,233 10.100 9,800 $.950
Gemmelza 7 x Line 5 90.700 90.000 90.350 150,900 148.100 448,500 119,400 121.033 120217 10.967 T.967 9467
Gemmelza 7 x Lina 6 20433 89.732 89933 150.200 145,687 147.833 105533 106.467 106.000 9.200 8.933 9.567
Gemmealiza 7 xLine 7 90.300 90.967 90833 149,700 145.800 148.250 119.667 116,187 "M7a7 12,633 9.267 10,950
Gemmelza 7 x Line 8 90.933 91500 91.217 151.300 149.967 150.833 116.767 116.000 116.383 11.367 9.200 10.283
Gemmeiza T xLine 9 85.967 84867 B85.417 150.533 142633 148.583 114.387 114,200 114.333 10.867 9.733 10.300
Gemmelza 7 x Skis 4 86.633 §7.100 BE.86T 145 367 142500 143.933 121.433 116.067 118,750 8.133 7.967 B8.050
Sakha 93 B7.000 85,200 86.100 149,433 145,167 147.300 98.133 11.167 99.650 13.933 10.167 12,050
Sakha 93 x GGlza 168 35.400 §7.833 88.117 150.767 147.687 149.217 103,900 102267 103.083 13.167 13.067 13.117
Sakha93xLine d 92133 89.033 90.583 154133 150.500 150.817 103.887 101.367 102,617 13.833 9.800 11817
SakhafdxLine 5 88.467 89.567 89.017 151.000 145,833 148 417 109.067 108.400 108.733 10.933 10.300 10.617
Sakha 93 xLine s 87.887 87.467 B7.867 151123 144,633 147.883 88.233 95967 97.100 12100 9.300 10.700
Sakha 93 xLine7 87.433 85.833 86.633 148,300 143.933 146.117 103.187 108.267 105.717 13.900 12187 1338
Sakha 93 xLine 8 91.933 89.567 90.750 151.323 147.333 148.333 107.233 103.367 105.300 10.567 9267 9.967
Sakha 92 xLine § 84,832 83.000 83,067 144,467 143.833 144,150 102.600 106.567 104,583 11.867 10333 11100
Sakha 93 x Skis 4 84,700 82.867 83.783 144,300 141,200 142.750 110.200 106.133 108.167 9.900 9.133 2517
Glza 168 $7.800 87.033 87417 449.033 149.233 149.133 99.300 405.667 102483 20.700 13.733 1717
Glza 163 x Line 4 82.000 #.167 91.583 152.567 147.400 149.983 110.500 1407.800 109.150 10.100 7.967 9,033
Giza168 x Line 5 §9.200 87,200 88.200 150.733 144,500 147.617 112.400 114.233 113.317 10.967 9.000 9.983
Giza168 x Line 6 89.800 88.500 88.200 151,533 148.000 149.767 101.467 95.900 88,683 10.300 B8.067 $.183
Giza 168 x Line 7 89.567 88.033 B88.800 4150.033 145.600 147.817 110.833 109.900 110.447 14,887 10.733 12.800
Giza168 % Line B 89.333 88,200 BB.767 150.167 145.700 147,933 112.700 105.433 114,067 10.333 10.067 10.200
Gira183 x Line 8 84,400 83.767 84,083 145103 142.3687 143.750 104.000 104.000 104.000 8,233 8.067 8.150
Giza 168 = Sids 4 83.733 82.433 £3.083 142 233 140,967 141.600 111.133 108.300 108.717 9433 8.733 9.083
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Table {3): Cont.

Genot Heading date Maturity date Plant height [em) No. of spikes / plant
Normel | Stress | Comb. Normal Stress Comb, Normal Stross Comb. Normal | Stess | Comb.
Line 4 7 | so1e7 | s0e7 151767 | 1:1.200 | 451483 25400 87.967 86,683 5833 5.300 5467
Line 4 xLine & M43 | 91200 91317 149300 | 147433 148,367 106.433 103900 | 105167 7633 £.100 6.067
Line 4 xLine 8 90667 | 9.187 20917 151000 | 4877 | 150282 20.700 87167 92833 7.100 4433 5767
Line 4 xLine7 91500 | o1100 | 91300 150933 | 14767 | 149.15%0 109.300 108733 109.017 14,367 2633 10.500
Line 4 X Line § 91633 | sz600 9117 151967 | 148am 150.550 108.967 111,200 110,083 10433 8.567 9.300
Line 4 xLined 86267 | 85800 87033 45167 | 143 144.200 104,600 105.567 105.083 2400 7.567 7.983
Line 4 * Sids 4 sa167 | maver | saser 146233 | wse7 | 143900 105467 104100 | 104783 5.300 4033 46T
Line 5 20,000 | 88667 883 145467 | 14450 | 147.000 114,332 117.367 115850 1,887 8933 10,300
Line 5 % Line & 9213 | 90200 N.167 148533 | 147700 | 148117 104.267 101.533 102.800 B.067 5633 6850
Line 5 * Line 7 s0567 | sas00 | 0013 149000 | 144300 | 146850 M7.067 15567 | 1em7 1223 | 1233 | nm
Line & % Line 8 oo | seser 90783 149967 | 142267 148117 114,300 114133 HaNT 11,267 0133 10.200
Line 5 » Line 26333 | ma3 | seoss 143500 | 140333 | 14e7 12.367 110.833 141.600 9,867 7.633 8450
Line 5  Sids & 81800 | s1967 22883 141833 | 13973 140.783 109.300 110,633 109.967 7433 4567 £.000
Line 8 89533 | 88900 29267 150700 | t4d7er 142735 7200 70.700 78450 8933 4067 5.500
Line & x Line 7 e0667 | 88833 | 8000 149967 | 142600 | 146283 137,600 100200 { 118900 12033 | 1433 | #1583
Lin® 6 x Line 89300 | 901 20.167 151000 | 146233 | 1dmeer 104.000 102767 103383 2.033 6533 7483
Line & x Lina § e6067 | es100 | Bssm 144687 | 140600 | 142833 102.300 99,367 100.833 9.223 TA67 £.200
Line § » Sids 4 sz | sze00 8217 144467 | 140433 142450 07733 90733 28.233 4833 4200 4567
LineT 9013 | srser £8.850 148400 | 143033 | uETYY 106,900 100800 | 100300 | 2013 967 14750
Line 7 xLine 8 9¢430 | o100 | g2017 152300 | 148.000 150,150 111.400 107.733 109567 1ns1 | 12 | vam
Line T x Line 9 86531 | easer 85.050 143500 | 141000 | 142280 110.867 110,533 10600 | 13633 | 14500 | 1zs67
Line 7 x Sids 4 s67 | s 84300 143067 | 140633 | 142300 114.267 1153 | 112900 10.700 8.600 2,650
Line 8 NS | S72M 89517 151833 | 146100 | 197 108,267 115733 112000 | 14067 | 1087 | 12317
Line B  Line 8 85867 | 85000 25433 146067 |  141.700 143683 113,200 11867 | 112389 2600 a7 2167
Line 8 x Sids 4 8487 | 818M 84.150 148367 | t400 | 14373 116,333 114.000 15617 800 7.500 8150
Line 9 78600 | To.400 72,500 wizer | 13e0e7 | 13am7 106.800 106.433 106417 | 1467 | toa00 | 1263
Line 8 x Sids 4 83133 | s4ser 83850 142767 | 138700 140.733 108,367 107600 | 107983 8,200 7.233 THT
Skis4 75067 | T3EE 74350 130467 | 133933 | 136700 101,600 107.100 104.350 a8 3967 3.900
LSD 5% 1508 2296 1374 249 200 1528 12862 5514 7458 4098 2767 2472
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Table (3): Cont.

Giza 168 = Line 7
Giza 168 < Linn 8§
Glza 168 xLirm 8
Giza 168 x Sids 4
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Table (3): Cont.

No. of spikelets / spike

Spike fength (cm)

Spike

m)

1000 grain weight (gm)

Normal

Stress

Comb.

MNormal

Stress

Comb.

Normal

weight (g
Stress

Comb.

Normal

Comb. §

Line 4

26.767

26.200

26.483

20.267

21167

20.717

5.462

2739

4101

48.056

Lined xLine 5

26.667

26933

26.800

16.500

20.467

18.483

4.360

4618

4489

59.843

Line4dxLine6

26.067

7100

26.583

15.633

19.433

17.533

3.550

4.355

3.952

52.068

LinedxLine7

25.600

25.533

14.600

15.533

15.067

3448

3.187

3317

59.692

Line 4 x Line 8

24.400

25.733

12.933

17.800

15.367

3.084

3.747

3416

54.050

Line4xLline 9

25467

23.400

14.300

14.667

14.483

2.893

4.089

3.491

52.078

Line 4 x Sids 4

27233

27.167

16.700

17.833

17.267

5.944

6.277

70.012

Line §

27.367

26.867

18.500

18.100

18.300

4.824

5438

62.985

Line 5 x Line 6

26.167

26.167

14.433

16,167

15.300

4.965

5.344

60.685

Line5xLline7

24133

25.200

13.667

13,533

4.297

55.240

LineSxLine8

24.967

24.267

13.233

13.567

13.400

3.458

56,253

Line 5 x Line 9

24.600

25.000

14.033

14.267

4.564

63.491

Line & = Siis 4

25600

25.200

15.333

45.700

5.480

5,652

64.400

Line &

23.933

24.133

12.600

12.267

5.652

Line 6 x Line 7

25.467

23.667

12.500

12,967

4434

55.793

Line 6 x Line 8

24.100

25.067

12.700

13.400

64.096

Line 6 x Line 9

23.933

22.200

11.567

10.833

66.040

26.533

25.867

15.600

16.667

22.833

22.800

12.367

11.033

23.000

11.133

11.300

Line 7 x Line 8

10.900

11.433

11367

12.200

10.50¢

10.800

10.833

10.500

13.133

11.967

10.867

9.967

Line 9 x Sids 4

11.267

11.200

17.500

16.100

1.651

2680
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Table (3): Cont.

" No.of kemels / spike

Siress

Gemmeiza 7

§3.733

Gemmeiza 7 x Sakha 93

68.700

Gemmeiza 7 x Giza 168

Sakha 93 x Giza 168

Sakha 93 x Line 4

Sakha 93 x Line §

Sakha 93 x Line 6

Sakha 93 x Line 7

Sakha 93 xLine 8

Sakha 93 x Line 9

Sakha 93 x Sids 4

Giza 168 xLine 4

Giza 168 x Line §

Giza 168 x Line 6

Giza168xLine 8

Glza 168 x Sids 4

Giza 168 x Line 7
Giza 168 x Line B
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Table {3): Cont.
Genotypes No. of kernels / spike Grain yield-plant

Normal Stress Comb. Normal Stress Comb.

Lined 112367 59,100 85.733 26.307 18848 22,578
Line 4 x Line 5 74.233 64.133 69.183 26.569 26.7137 26.653
Line 4 x Line 6 72.000 89.600 $0.800 23.620 16.135 19.877
Line 4 x Line 7 61.933 56.400 59.167 36.953 29.781 33.372
Line 4 xLine 8 58.733 70.533 64.633 28.043 23.037 25.540
Line 4 xLine 9 56.367 67.233 61.850 27.797 23.545 25.671
Line 4 x Sids 4 93.833 103.900 98.917 25.255 20.479 22.867
Line 5 94.900 80.000 87.450 60.832 44.241 52.536
Line § x Line 6 B1.867 90.433 86.150 42635 27866 35.251
Line § x Line 7 77.300 86.233 81.767 46.792 37.287 42,044
Line 5 Line 8 76.033 62.333 69.183 37.085 30.534 33.810
Line 5 x Line 9 70.967 70.500 70.733 40.555 26.965 33.760
Line 5 x Sids 4 84.400 85.833 85.117 33.651 23.465 28.558
Line 6 103.867 117933 110.900 34,473 17.174 25.823
Line 6 x Line 7 80,233 71.533 75883 39.400 36.282 37.841
Line 6 x Line 8 84.223 62.367 73.300 37.854 1.071 34.452
Line 6 x Line 9 75433 77.733 76433 42771 27688 35.230
Line 6 x Sids 4 92.233 95.700 93.967 28.291 25.045 26.668
Lina 7 75167 59.000 67.083 51.604 24.504 38.054
Line 7 x Line 8 65.900 62.833 64367 44.861 25.975 35418
Line 7 » Line 9 56300 §2.233 59,517 34.903 31.154 33.029
Line 7 = Sids 4 64.233 68.600 66.417 33.433 26.493 29.963
Line 8 68.300 56.667 62483 47.744 26.980 37.362
Line 8« Line 9 54.733 57.100 55.917 25.671 21.834 23.753
Iine & x Sids 4 70367 62.867 66.617 29.694 24.856 27.275
Lina 9 49.700 51333 50.517 41.351 29.287 35.319
Line 9 x Sids 4 45.400 51.000 48.200 24,223 16.593 20.408
Sids 4 113.900 93.467 103.533 19.214 17.315 18.264
LSD 5% 22.808 20.069 15.115 14.963 10.956 9.272
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The interaction of genotypes with the two nitrogen fertilizer levels were
found to be significant for only heading date and maturity date, reflecting the
fact that these genotypes behaved differently from nitrogen level to another
for these two traits. The interactions of the two nitrogen levels with parents
were found to be significant for heading date, maturity date, number of
spikes per plant, spike weight and number of kernels per spike. The
interactions of the resultant crosses with the two nitrogen levels were found
to be significant for only heading date and maturity date.

The interactions of parents Vs crosses with the two nitrogen levels were
found to be significant for plant height, number of spikes per plant, spike
length and grain yield per plant. It could therefore be concluded that the test
of potential parents for expression of heterosis would be necessarily
conducting over a number of environmental conditions. Also, genetic
diversity alone would not guarantee the expression of heterosis, but the
suitability of the environments would be required in case of the above
mentioned four characters.

2. 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). High positive values of heterosis would be of interest in all
characters studied except heading date, maturity date and plant height, high
negative values would be useful from the wheat breeder point of view. Also,
the heterosis values which found under the two nitrogen levels would only
be mentioned here.

As for heading date, no useful heterosis was found under the two nitrogen
fertilizer levels, however, the cross Gemmeiza 7 % Line 8 was found to exhibit
significant negative useful heterosis under the normal fertilizer level only.
Little or no heterosis for heading date was previously found by Hendawy
{1990), Hendawy (1994 b), Hewezi (1996), Seleem (2001), Hendawy {(2003), EI-
Nahas (2005} and Ei-Massry (2009).

As for maturity date, two hybrid combinations exhibited significant
negative heterosis under the stress fertilizer level only, i.e. Giza 168 x Line 4
and Line 5§ x Line 8. No heterosis for maturity date was previously detected
by Zaied (1995).

Concerning plant height, no desirable heterotic effects were found under
the two nitrogen fertilizer levels. The forty five hybrid combinations were
found to be taller than their respective better parents.
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Table (4): Percentage of heterosis over better parent for all traits studied under the two nitrogen fertilizer
levels.
Number of spikelets /
splke
Nomal Stress Normal Stress Normal Stress
Gemeiza 7 ~ Sakha 93 ! 20340 | 2616 5.588™ 0262
Gemeiza 7 * Giza 168 9660 |  1.185%
Gemelza 7 * Line 4 . ! ; 5.1 4109
Gemeiza 7 x Line 5 . 43741 | 4193~
Gemeiza 7 x Line 6 : 7.581 1.845™
Gemeiza7 « Line 7 ! ! ! ! 1,067 -2.501™
Gemelza 7 x Line 8 ; ! ! 12936~ | -10.196™
Gemeiza 7 * Line 9 ! g 5413* | 882
Germetza 7 * Sids 4 a3 | 19
Sakha 93 * Giza 168 S 4.845" 4.969™
Sakha 93 * Line 4 : -3.600*
Sakha 83 x Line 5 ! . 1.308 8549
Sakha 93 » Line 6 ; 1 g 8507 4458
Sakha 93 % Line 7 ! ; ] 25572
Sakha 93 x Line 8 41356 [ 1339
Sakha 93 x Line 9 1 : 064
Sakha 93 x Sids 4 ! 1047 -1.068"
Giza 168 x Lina 4 ! 41986~ | -2988"
Giza 168 » Line 5 ; a8 | 9379
Giza168 % Lina & J . -41.258* 4,738
Giza 168 x Line 7 21845" | 2.483"

Plant height {cm) Number of spikes / plant
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Table {(4): Cont.

Genotypes Heading date Maturity date Plant height Number of spikes / plant | Number of spikeletisplke
Normal Stress Normal Stress Nommnal Stress Normal Stross Nomnal Stress
Giza 168 x Line 8 1.746™ 1.340 0.760 0.273 13454 3.564" 50.087 -26.694 233 -7.281™
Giza 168 x Line 9 7.379" 6.845" 2374 4630 4733 -1.359 £0.227™ -41.258™ -11.403" 9.243"
Giza 168 x Sids 4 11,544 11,951 1.983 5.251™ 11,916~ 0599 54429+ -36 408" -2.432 -8.696™
Line 4 x Line 5 2733 2.856™ 0411 2.006™ 24.628™ 8.1z 34576 1713 -2.557 0.245
Line 4 x Line 6 1.453 2550 0.729 2763 27.849" 9.368" 2.408* -16.388™ -2815" 435"
Line 4 x Line 7 1.516™ 4,034~ 1.706" 3.030 27.985 23.606™ -43.540* 2.839™ -4.359™ -2.545"
LinedxLine 8 1.960™ 6192 0.118 2,075 27.596 26411 -2887TT -18,926* 8.842 -1.782"
Lina 4 x Lina 9 12.288™ 9.438" 2,388 5.266™ 22,482 20,007 43499 -27 240" -4.856 -10.687
Line 4 = Sids 4 12127+ 13.762™ 4 85 5,699 23497 18.339™ S911 23 905 1.740 3.690
Line 5 xLine 6 3.520™ 1.728* £0.624 249" 35.060™ 27,393 -30.858 -36.941+ -4.384" -2.605™
SxLina? 1.760™ 2.20T 0.404 0.885 7.598 5.252" -39.239™ 19,920 A1.817 -6.204*
Line5xLine 8 294" 3.473" 0.267 -1 498" 5572 -1.382 19,904 -13.570™ 8.769™ 8677
Line 5 xLine 9 12382 6.929" 1.222 3.135% 5.212 5.1421* -33.631 -32.375* 10110~ £.949"
Line 5 * Sids 4 11.633" 11.318" 1.696* 4.330™ T.578 3.296" -38.861" 45516 £.82r 5,204
Line 6 % Line 7 0.037 1.559" 1.065 0,302 78.238* 25.721™ 40232 18.853™ B.409™ 1,930
Line6 x Line 8 0.371 4,395 0.265 1.042 375 28,942 -42.8%4* -34.390* 0.697 3.870™
Line 6 x Line 9 9.5 8.545 2.045" 3,331 32512 24,676 -37.896™ -31.086™ 0.00 -8.008"
Line 6 x Sids 4 11.677" 12477 3.585™ 4.853" 26.597 23.880™ -30239* 5729 6,132 0.767
Line T x Ling 8 4.770" 4.818™ 2628~ 347 2893 -1.882 42715 6.624™ 5.106™ 0.877
Line 7 x Line 9 10.092* 6.500™ 1.222 3.625" 3620 4837 J2.285" 10.576™ 5.400* -3.802"
Line 7 x Sids 4 13.055" 13.716™ 326" 5.002" 12,467 4.139" 46 855 8,186 0.80 6.138™
Line 8 x Line 9 9.245™ 8.A18™ 3.033™ 4.139™ 5.992 5817 -35.427 -17.355* -1.846™ £213™
Line 8 x Sids 4 12.522 13852 4947 5351 14.500" 7.281™ -37. 442 -29.024™ -1.332 -12.533"
Line 9 = Sids 4 10.745~ 14.849™ 2.300™ 3.659 6.660 2.055 -44.844™ 30451+ -10.932 15602
LS.D. at 0.05 0.886 1.344 1.456 1.2 8.093 3.220 2395 1.618 1.049 1.765
0.01 1.174 1.780 1.929 1780 10.719 4.265 3172 2143 1389 2.338
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Table (4): Cont.

Spike weight (gm} | 1000-grain weight (gm) | Number of kemnels / spike
Normai Stress Normal Siress Normal Stress
8045~ | 044e~ | -19.964 2817 13141 BT
iGemeiza 7 % Giza 168 : Zart~ | 1016~ | 4875 7699 14465 | A1T3T
Gemelza7 x Line 4 ) e | ATeT | 5086 A663 | 2384~ | 0612
BT00~ | 43391 | 5026 1470 0.702 15855~
AaZg0~ | 20246~ | 3713 168 20892~ | 39513~
6053~ | 21976~ 3317 7833 0532 3005~
Gemeiza 7 » Line 8 109667 | 9802° | 8036~ -2.808 2001 1394
Gemeiza 7 = Line S~ 4386 | e 0.219 2845
Gemeiza 7 = Skis 4 JiaE 0.201 T | 32305~ | A928a
Sakha 93 x Giza 168 ; P Y 4617 1069 5,661 13805

Sakha 93 x Line 4 L -12.651™ 9.203* 5.256™ 17918 11.336
=2 BiSakha 33 = Line 5 14274 -3.572 -7.098 -9.413 9625
E Sakha 92 x Line 6 -29.403 13.151" 18.001™ -37.580" 37676
o Sakha93 xLine7 4.7~ X 10.825~ 7.610™ -19.069* 18.135"

Sakha 93 x Line 8 1 5.359 8.152* -0.286 ~1.073 2647

Sakha 83 x Line 9 -17.335" 8.001™ A7.032" 2699 23.921™
Sakha 93 x Sids 4 -32957 , -7.435% S.619 -28.162 -26. 476
Giza 168 x Line 4 37128+ 16.35T™ 11.966+ 44912 -17.983"

Giza 168 x Line 5 -23.233+ 12471 8,581 H.167 -2.155
Giza 168 x Line 6 1 -32.938™ -3.085 0343 -40.821™ -35.019"
Giza 168 x Line 7 . 9.191" . 11.876™ 6.502 -1.419 -9.660
Giza 168 = Line 8 Q.78 0.281 0.830
Giza 168 x Line 9 1 -17.123 -1.470 -16.030*
42321
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Table (4): Cont.
Number of

Normal

~3393r

-19.833™

-36.924™

-24.024™

-44.883

-4.568

A7.730™

19.345%

-49.836™

13.930%

-17.530

11.520

-21.180™

-23.318™

-18.545™

7.791

-19.880*

-22.083"

-25.219™

-11.875"

-25.899™

-7.8M

39344

-47.116™

34,087

-18.852"

6.496

5.479

-26.476™

0.764

3252

45259

41421

8.136

11.570

“fe Jo Apey




Estimation of genotypic variability of some quantitative characters

-----------

As for number of spikes per plant, two crosses exhibited significant
useful heterosis under the normal fertilizer level, however, ten hybrid
combinations showed highly significant useful heterosis under the stress
nitrogen fertilizer level. Only Gemeiza 7 x Sakha 93 showed highly significant
useful heterosis under the two nitrogen fertilizer levels. Heterosis for number
of spike per plant were also found by Hendawy (1990), Sefeem (1993),
Hendawy (1994 b), Hewezi (1996) and Seleem (2001). No heterotic effects
were previously found for number of spikes per plant by Esmalil and Khattab
(2002), Bayoumi (2004) and Dawwam et al. (2007).

Concerning number of spikelets per spike, fourteen hybrid combinations
showed highly significant heterosis under the normal fertilizer level and
eleven hybrid combinations exhibited highly significant useful heterosis
under the stress nitrogen fertilizer level.

Only seven crosses showed highly significant heterosis under the two
nitrogen fertilizer levels. Significant heterosis was also found by Hassan and
Abd El-Monieum (1991), Hendawy (1994 b}, El-Sayed (1997), Seleem (2001)
and Ghanem {2008).

As for spike length, two hybrid combinations showed highly significant
useful heterosis under the normal fertilizer level, however, ten hybrid
combinations showed highly significant useful heterosis under the stress
nitrogen fertilizer level.

The hybrid combination Sakha 93 x Line 6 was found to be the only cross
showed highly significant useful heterosis under the two nitrogen fertilizer
levels. Heterotic effects for spike length were previously reported by Hedawy
{1990), Seleem (1993), Hewezi (1996), El-Sayed (1997) and Seleem (2001).
However, highly significant negative heterosis for spike length was reported
by Esmail and Kattab (2002) and Ghanem {2008).

Concerning spike weight, eight and thirteen hybrid combinations showed
highly significant useful heterosis under the normal and stress nitrogen
fertilizer levels respectivaly. Only three crosses from these superior crosses
showed highly significant useful heterosis under the two nitrogen fertilizer
levels. Heterosis for main calm ear yield was previously detected by
Hendawy (1990), Seleem (1993), Hendawy (1994 a and b), Hewezi (1996),
Hendawy (1998}, Seleem (2001) and El-Nahas (2005).

As for 1000-grain weight, sixteen and twelve hybrid combinations showed
highly significant useful heterosis under the normal and stress nitrogen
fertilizer levels, respectively. Only nine of these superior crosses showed
highly significant useful heterosis under the two nitrogen fertilizer levels.
Similar results were previously reported by Hendawy (1990), Hewezi (19986),
El-Sayed (1997), Hendawy (1998), Al-Gazar (1999), Comber (2001) and EI-
Nahas (2005).
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As for number of kernels per spike, the cross Gemmeiza 7 x Giza 168
showed significant useful heterosis under the normal nitrogen fertilizer level.
Also, six hybrid combinations showed significant useful heterosis under the
stress nitrogen fertilizer level. No useful heterosis was detected under both
nitrogen fertilizer levels. Significant heterosis was also found by Hendawy
(1990), Hendawy (1994 a), Hewezi {1996}, Hendawy (1998), Darwish and
Ashoush (2003) and El-Nahas (2005).

Concerning grain yield per plant, four and fourteen crosses showed
highly significant useful heterosis under the normal and stress nitrogen
fertilizer levels, respectively. Only four crosses, i.e. Gemmeiza 7 x Sakha 93,
Sakha 93 x Line 4, Sakha 93 x Line 6 and Sakha 93 x Sids 4 showed highly
significant useful heterosis under the two nitrogen fertilizer levels. Heterosis
for grain yield per plant was previously found by Hendawy (1990), Seleem
(1993), Hendawy (1994 a and b), Hewezi (1996), El-Sayed (1997), Hendawy
(1998), Al-Gazar (1999), Esmail and Kattab (2002), Darwish and Ashoush
(2003), Bayoumi {(2004) and Ghanem (2008).

It could be concluded that the two crosses Gemmeiza 7 x Sakha 93 and
Sakha 93 x Line 6 would be of practical interest in hybrid breeding program
because of their superiority in grain yield per plant and four traits
contributing to yield, also heterosis for grain yield could be attributed to
heterosis in number of spikes per plant and spike weight. Hendawy (1998)
came to the same conclusion,

3. Griffing’s approach:
3.1. Combining ability:

Estimates of both general combining ability (GCA) and specific combining
ability (SCA) were computed according to Griffing (1956) method 2 model 1.
The combined analysis was calculated over the two nitrogen fertilizer levels
to test the interaction of the different genetic components with the two
nitrogen fertilizer levels as two different environmental conditions, and that
was done whenever the homogeneity of variances was detected. The
analysis of variance of each nitrogen level together with the combined data
for all traits studled are presented in Table (2).

General combining ability and specific combining ability were found to be
highly significant for all characters under examination at the two nitrogen
fertilizer levels and their combined data except number of spikelets per spike
at both normal and stress nitrogen fertilizer levels and spike length under
stress nitrogen level only. This would indicate the importance of both
additive and non-additive genetic variance in determining the performance of
all traits studied. The question remains would be about the relative
importance of both general and specific combining abilities, therefore, GCA /
SCA ratio was used to clarify the nature of the genetic variance involved. The
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Estimation of genotypic variability of some quantitative characters

GCA / SCA ratios were found to be greater than unity, indicating that additive
and additive x additive types of gene action were of greater importance in the
inheritance of all traits. it is therefore could be concluded that the presence
of large amount of additive effects, suggests the potentiality for obtaining
further yield and vyield components improvements. Also, selection
procedures based on the accumulation of additive effect would be
successful in improving all character studied. However, to maximize
selection advance, procedures which are known to be effective in shifting
gene frequency when both additive and non-additive variances are involved,
would be preferred,

Both general and specific combining abilities were previously detected by
El-Hennawy (1991), Hendawy (1994 a), El-Hennawy (1995), Hewezi (1996),
Hendawy (1998) and Moussa (2005) for heading date; Seleem (1993),
Hendawy {1994 b), El-Hennawy (1995), El-Hosary ef al. (2000), Comber (2001)
and Moussa (2005) for plant height; Seleem (1993), Hewezi (1998), El-Hosary
et al. (2000}, Moussa (2005) and Shahid et al. (2005) for number of spikes per
plant; Seleem (1993), Hendawy (1994 b), Hewezi (1996) and Comber (2001) for
spike length; El-Hennawy (1991) and Hewezi {1996) for number of spikelets
per spike; Hewezi (1996) for number of grains per spike; Hamada (2003), El-
Sayed and Moshref (2005) for spike weight; El-Hosary et al. (2000), Comber
{2001) and Moussa (2005) for 1000-grain weight and El-Hennawy (1991),
Darwish (1992), Hendawy (1994), Zaid (1995}, El-Sayed (1996), Hewezi (1996},
El-Sayed (1997) and Hendawy et al. (2007) for grain yield per plant.

The interactions of nitrogen fertilization with both types of combining
ability were found to be significant for heading date and maturity date. The
significant interactions of only general combining ability with nitrogen
fertilization were detected for spike length and number of kernels per spike,
indicating that the magnitude of all types of gene action was fluctuated from
nitrogen level to another for heading date and maturity date. However,
additive effects only were fluctuated from nitrogen level to another for spike
length and number of kernels per spike. The significant interaction of
additive gene effects with nitrogen fertilization for these traits indicated that
selection for these characters would not be effective in a single environment

and more environment would be required. Hendawy (1998) came to the same
conclusion.

3.2. General combining ability effects:

Estimation of the general combining ability effects (g} of the individual
parental lines for each trait under the two nitrogen fertilizer levels and their
combined data are given in Table (5). General combining ability effects
computed herein were found to be differed significantly from zero in most
cases. High positive values of general combining ability effects would be of
interest in most traits in question. On the contrary, for heading and maturity
dates and plant height, high negative values would be useful from the
breeder’s point of view.
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Paronts Heading date Mahurity date Plant heigit “cm”
Normal Stress Comb. Normal Stress Comb. Normal Stress Comb.
| Gemmeiza? 1.46 * 226 ** 186 ~ * 15 =+ = 251 " 208 6.74 * 697 * * 686 ~ *
‘ Sakha 93 0.29 056 ~ 042 - vy * - 085 * * 0.87 EAL) * 268 * " 338 vt
Giza 168 o132 0.14 0.14 o8s * " 138 * * 144 -0.91 0.32 0.62
Line 4 2.36 * 235 " 235 * * 179 * - 32 245 -5.16 - 529 * - $23 -
Line 5 1.08 * 0% " 102 * * 012 0.13 -0.04 343 474 * * 408 ~ *
Line 6 0.63 - 110 * * o8y * - 105 * ~ 0.21 0.63 -7.33 * -10.89 * * 11 **
Line 7 1.16 " 074 ¢ 09 *~ * 0.20: 045 * 0143 4.96 * 251 **~ 2 i I
Line 8 199 * 152 * " 176 *+ * 183 * * 10 - * 142 244 aro " or
Line 9 -3.38 * 358 ** |34 ** |36 " 376+t | -367 0.54 0.25 .13
Sids 4 5,15 " 493 ** S04 >+ 464 v " 475 ** 470 044 1.00 072
\ 005 | 0.29 045 0.38 043 041 045 270 107 204
1 LS.Dgi
0.01 {039 0.59 0.49 0.64 0.54 0.58 3.55 14 268
LS.D 005 (044 067 0.56 072 0.61 0.66 402 1.60 3.05
gi-gl
0.01 | 0.58 0.88 _ 074 — 0.95 _ 0.80 _ 0.87 — 5.29 210 _ 199 _

Comb. = combined data.

* and ** significant at 0.05 and 0.01 levels of probability, respectively.

“Ie J0 Apey



6vZl

Spike length “cr”

Stress

Comb. = ombined data.
* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Comb. = combined data. N
* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Estimation of genotypic variability of some quantitative characters...........

The two parents Line 9 and Sids 4 showed highly significant negative
general combining ability effects for heading date and maturity date under
the two nitrogen fertilizer levels and their combined data, revealing that these
two parents could be considered as excellent combiners for developing early
genotypes.

As for plant height, the wheat cultivar Sakha 93, Line 4 and Line 6 showed
highly significant negative general combining ability effects under the two
nitrogen fertilizer levels and their combined data proving to be good
combiners for shortness. Lodging resistance in wheat has usually been
observed to be negatively correlated with plant height.

Concerning number of spikes per plant, the three parental lines, Giza 168,
Sakha 93 and Line 7 exhibited highly significant general combining ability
effects under the two nitrogen fertilizer levels and their combined data
proving to be excellent combiners in this concern.

As for nhumber of spikelets per spike, the five wheat varieties and lines,
Gemmeiza 7, Line 4, Line 5, Line 6 and Sids 4 showed significant general
combining ability effects under the two nitrogen levels and their combined
data proving to be good general combiners for this trait.

Concerning spike length, Line 4, Line 5 and Sids 4 proved to be excellent
combiners by showing highly significant estimates of general combining
ability effects under the two nitrogen fertilizer levels and their combined data.

As for spike weight, the three parental variety and lines Line 5, Line 6 and
Sids 4 showed highly significant general combining ability effect under the
two nitrogen fertilizer levels and their combined data proving to be good
combiners in this respect.

Concerning 1000-grain weight, Line 5, Line 9 and the wheat cultivar Sids 4
showed highly significant estimates of general combining ability effects
under the two nitrogen fertilizer levels and their combined data proving to be
good general combiners for 1000-grain weight.

The two wheat Lines 5 and 6 and the wheat cultivar Sids 4 showed highly
significant general combining ability effects under the two nitrogen levels
and their combined data proving to be good combiners for number of kernels
per spike.

As for grain yield per plant, the wheat Line 5 exhibited highly significant
general combining ability effects under the two nitrogen fertilizer levels and
their combined data proving to be good combiner for grain yield per plant,
however, Line 7 showed highly significant general combining ability effect
under the normal nitrogen fertilizer level and combined data.
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it is of interest to note that the parental variety Line 5 which possessed
high general combining ability effects for grain yield per plant was found to
be also good combiner for most of the attributes contributing to grain yield
i.e. number of spikelets per spike, spike length, spike weight, 1000-grain
weight, and number of kernels per spike. Also, Line 6 proved to be good
combiner for plant height, number of spikelets per spike, spike weight and
number of kernels per spike. Also, the wheat cultivar Sids 4 proved to be
good combiner for seven characters i.e. heading date, maturity date, number
of spikelets per spike, spike length, spike weight, 1000-grain weight and
number of kernels per spike.

3.3. Specific combining ability effects:

Estimates of the specific combining ability effects (S;) for the forty five
hybrid combinations under the two nitrogen fertilizer levels and their
combined data are presented in Table (6).

As for heading date, five and two hybrid combinations under the normal
and stress nitrogen fertilizer levels respectively showed significant negative
specific combining ability effects.

However, the two crosses Gemmeiza 7 x Sakha 93 and Sakha 93 x Line 7
showed significant negative specific combining ability effects under the two
nitrogen fertilizer levels and their combined data. Also, these three parental
varieties were detected to be among the poorest combiners for heading date,
concerning maturity date, two and seven crosses showed significant
negative specific combining ability effects under the normal and stress
nitrogen fertilizer levels, respectively. As for plant height, only three hybrid
combinations showed significant negative specific combining ability effects
under the stress nitrogen fertilizer level.

As for number of spikes per plant, the crosses Gemmeiza 7 x Sakha 93
and Sakha 93 x Line 4 showed significant specific combining ability effects
under the normal nitrogen fertilizer level only. The three crosses Gemmeiza 7
x Line 4, Gemmeiza 7 x Line 6 and Line 6 x Line 7 showed significant specific
combining ability effects under the stress nitrogen fertilizer level only.

Concerning number of spikelets per spike, the two hybrid combinations
Gemmeiza 7 x Giza 168 and Line 4 x Line 9 showed significant specific
combining ability effects under the normal nitrogen fertilizer level, however
only the cross Sakha 93 x Giza 168 showed highly significant estimates of
specific combining ability effects under the stress nitrogen fertilizer level. It
is of interest to mention that the wheat variety Gemmeiza 7 and Line 4 proved
to be good combiners for number of spikelets per spike, however the other
two parental varieties Giza 168 and Line 9 were found to be among the
poorest combiners for spikelets per spike.
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Table (6): Estimates of specific combining ability effects for all the nitrogen forty five crosses evaluated under two

fertilizer levels.
Hybrid Heading date Maturity date Plant height “cm”
Normai Stress Comb. Nommal Stress Comb. Normal Stress Comb.
Gemmeiza 7 = Sakha 93 -1.53* -1.91* .72 0.45 0.38 0.42 -2.68 -0.09 -1.38
Gemmeiza 7 x Giza 168 0.34 0.22 0.53 0.32 -1.02 0.35 139 -0.65 0.37
Gemmelza 7 x Line 4 0.22 0.55 0.39 0.78 0.98 0.10 161 0.11 0.86
Gemmetza? x Line 5 -0.14 0.43 -0.28 0.82 1.09 0.95 0.86 222 1.54
Gemmeiza 7 x Line6 0.25 -0.84 0.55 0.82 .74 -1.28 -2.26 328 0.51
Gemmeiza 7 x Line 7 -0.61 0.75 0.07 0.46 0.04 0.24 0.41 0.42 0.41
Getnineiza 7 x Line 8 -0.81 0.51 -0.15 3.50 1.76* 0.63 £.79 -1.78 -1.28
Gemmeiza7 x Line 9 0.41 -1.02 -0.72 4.14% -0.81 1.66* -0.24 0.03 -0.14
Gemmeiza 7 x Sids 4 2.03™ 2.56™ 2.29"™ 0.04 0.04 0.04 5.88 0.99 143
Salkha 93 x Giza 168 0.26 1.04 0.65 0.75 0.64 0.70 0.54 -1.83 -0.65
Sakha 93 x Line 4 1.76™ 0.04 0.90 0.18 1.74* 0.96 4.76 223 3.50
Sakha 93 x Line § -0.62 196 0.67 1.7 0.38 1.05 1.37 0.76 0.30
Sakha 93 x Line6 £0.77 0.28 -0.53 092 -1.22 0.15 1.29 243 186
Sakha 93 x Line 7 A1.73™ -1.56* -1.64" -1.08 -1.26 -1.16 -8.06 1.34 -2.36
Sakha 93 x Line 8 1.93" 1.40 1.6 0.34 0.69 0.51 0.52 -4.76" -2.12
Sakha 93 x Line § 0.31 -0.07 0.12 143 1.95™ 0.41 -1.16 1.89 0.36
Sakha 93 = Sids 4 1.84™ 1.15 1.50" -0.22 0.31 0.04 5.49 o.M 310
Giza 168 x Line 4 1.21* 1.47 134 1.55 -1.79* £.12 8.19 631" 1.25"
Giza 168 x Line § -0.31 -1.11 0,71 1.38 -1.38* 0.00 1.51 271 2.1
Glza 168 x Line6 0.84 0.04 0.44 1.25 17 1.48 1.32 0.01 0.67
Giza 168 x Line 7 0.02 0.06 .04 0.61 0.03 0.2% -1.48 0.61 D44
Giza 168 x Line 8 -1.09* -0.67 0.88 0.89 -1.38* -1.14 279 -1.05 0.87
Glza 168 * Line 9 0.65 0.00 -0.33 -0.53 0.05 0.24 -2.96 -3.04 -3.00
Giza 168 x Sids 4 045 0.01 0.23 -2.35* -0.36 -1.36 .22 -1.49 0.87
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Table (6}: Cont.

Hybrid Heading date Maturity date Plant height “cm” |
} Normal Stess Comb. Normal Stress Comb. Nomal Stress Comb. |
Llne 4% Line & .31 0.69 0.19 -0.98 £4.19 4£.59 0.21 -2.65 -1.43 !
Line4 * Line6 0.63 0.51 -0.06 0.58 0.74 0.66 2.81 -3.76" 0.48
Line 4 » Line 7 0.32 0.30 0.24 0.57 0.00 0.29 112 4.41* 277 :
Line 4xLine8 0.98 1.53" 1,25 .03 0.31 0.14 3.3 5.68" 4.50 i
Line 4 x Line 9 0.99 017 0.41 4.43 0.82 112 1.89 .50 2.69
Line 4 » Sids 4 -1,.34 -0.86 -1.10 0.71 -1.50* 0. 40 1.81 1.28 1.55 l
Ling 5§ ® Lineé 212 0.93 1.53* -1.02 2.99" 0.99 421 0.58 0.18
Line5xLine7 0.03 0.59 0,31 0.31 0.24 0.28 0.30 1.22 0.76 ‘
Line 5 » Line 8 0.23 0.28 0.26 -0.46 -3.14™ -1.80" 0.06 -1.41 -0.68 I
Line 5 x Line 9 2.34% -0.75 0.79 -1.43 £0.41 0,92 1.07 -1.26 0410 §
Line 5 x Sids 4 .43 .27 -0.85 -2.02" -0.02 -1.02 -2.94 -2.21 -2.58 :
Line6 » Line 7 0,42 012 0,27 0.34 -1.86™ £.76 .69 1.48 16.53" ||
Line 6 » Line 8 -1.62* 1.20 0.21 £0.16 0.32 0.08 0.51 2.85 1.68
Line 6 * Line 9 0.52 0.37 0.45 -1.20 .54 £0.87 1.76 2.89 232
Line 6 x Sids 4 (.06 0.78 .36 0.32 0.28 .02 -3.76 151 «1.12
Line 7 x Lina 8 299 1.93" 2.46* 1.90" 2.75" 2.3 -4.38 -5.58" -4.98
Line 7 * Line & 0.46 -0.80 017 -1.50 0.51 0.50 -2.16 0.67 .75 ;
LIne 7 x Sids 4 0.56 0.71 0.64 0.03 1.13 0.58 0.49 0.92 0.70 :
Ling8 xLine 9 -1.04" 0.14 -0.59 .57 -0.24 0.41 2.89 0.51 1.70 .
Line 8 = Sids 4 .67 0.04 £0.32 0.80 0.15 0.47 5.07 3.09 4.08 !
Line 9 x Sids 4 33 587 4.62* 2.60 2,51 2.56™ 0.06 .76 .35 I
LSO (sif) 5% 0.99 1.50 1.26 1.63 1.37 1.49 9.08 361 6.84 !
1% 1.30 1.98 1.66 214 1.80 1.97 11,93 475 9.0 !
5% 1.45 221 1.85 240 2.02 219 13.34 531 10.05
LSD (si]-stk) 1% 1.91 2.90 2.44 3.15 2.65 289 17.54 698 13.24
owsa 5| o [ [ e e [ | [ | e ]

Comb. = combined data.

* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table (6): Cont.

Hybrid

No. of spikes / plant

Normat Stress Comb. Normal
Gemmeiza 7 x Sakha 93 3.51 0.51 1.50 0.69
Gemmeiza 7 x Glza 168 1.74 .14 .80 122%
Gernmeiza 7 x Line 4 0.65 189" 1.27 .74
Gemmeiza7 x Line 5 0.08 -0.83 0.8 0.14 0.67 041 £.79 0.92 0.07
Gemmeiza 7 x Line 6 0.21 231" 1.05 0.25 0.77 0.51 0.56 0.30 043
Gemmeiza 7 = Line 7 -165 -1.68 -1.66 0.44 0.28 0.08 0.46 0.92 0.69
Gemmeiza 7 x Line 8 012 0.66 0.39 -0.88 0.49 £.19 -0.66 0.13 0.27
Gemmeiza 7 x Line 9 0.62 0.18 £9.22 0.06 0.38 .16 0.28 0.63 0.46
Gemmaeiza 7 = Sids 4 0.06 0.74 0.34 0.24 1.04 0.64 0.16 0.66 0.25
Sakha 93 x Giza 168 1.3 1.26 0.03 0.56 872" 3.64% 0.38 0.48 0.05
Sakha 93 x Line 4 31z 0.97 2.04 0.64 0.82 0.09 0.62 -1.68 -0.53
Sakha 93 x Line 5 A.22 0.58 0.32 .08 0.64 0.36 049 0.48 0.01
Sakha 93 x Line 6 141 0.76 1.08 0.50 013 0.18 0.18 0.26 -0.04
Sakha 93 % Line 7 -1.65 0.90 0.38 0.08 0.11 0.02 0.36 0.15 0.25
Sakha 93 x Line 8 -2.20 142 -1.81 0.10 -0.92 0.41 012 2T 141
Sakha 93 x Line 9 0.89 0.14 .52 0.67 0.44 0.56 0.6 0.36 0.05
Sakha 93 x Sids 4 0.44 0.98 0.71 0.19 137 0.59 0.06 022 0.14
Giza 168 x Line 4 0.56 0.81 £0.69 0.51 -0.65 007 0.05 £.67 0.1
Giza1€68x Lina 5 1.44 £.67 £.90 0.34 £0.23 0.29 0.92 0.53 0.73
Giza 168 x Line 6 0.33 0.42 0.38 0.50 0.10 0.30 0.07 0.05 0.06
Giza 168 » Line 7 0.63 -1.08 0.86 0.12 -0.18 003 0.40 0.30 0.05
Glza 168 x Line 8 -2.38 0.66 -1.52 0.67 -1.21 £0.27 0.41 0.83 9.1
"Glza 168 x Line 9 44T -2.35" 3.4 -1.85* -0.88 4137 0.61 0.03 0.32
Giza 168 x Sids 4 0.02 0.64 0.33 0.14 113 063 4.2 0.3 -1.03
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Table (6): Cont.

Hybrid No. of spikes / plant No. of spikelets / Spike fength “cm”

Normal Stress Comb. Nomal Stress Comb. Normal Stress Comb.

Line 4  Line § £.71 0,59 068 050 0.18 034 -1.08 107 0.00
Line 4 x Line 6 023 -1.08 0.43 0.52 0.79 0.14 233 1.79° 073
Line 4 x Line 7 037 0.80 0.21 0.30 034 0.32 0.49 053 051
Line 4 x Line 8 1.09 0.81 0.95 £0.29 118 045 1,59 148 0.05
Line 4 x Line 9 055 012 021 129 036 0.51 0.00 055 028
Line 4 x Sids 4 0.35 -1.09 012 0.60 0.96 0.78 0.45 o 034
Line 5 x Line s 025 077 051 2141 001 .0.05 0.5 019 0.9
Line 5 x Line 7 095 1.51 0.28 0.85 0.16 0.35 046 0.86 0.66
Line 5 » Line 8 0.53 0.49 0.69 0.59 044 0.23 0,32 1.08 070
Line 5 x Line 9 .52 .30 291 0.83 1.39 141 070 0.72 0.1
Line 5 x Sids 4 0.04 .14 0.5 072 0.86 0.79 084 069 277
Line 6 x Ling 7 0.32 2.59 146 1.0 0.57 0.24 oM 0.32 0.16
Line & * Line 8 0.8 053 il 0.30 147 0.88 0.77 050 0.63
Line 6 x Line 9 0.32 0.04 047 078 061 0.07 015 097 0.56
Line 6 x Sids 4 079 0.53 066 0.79 061 070 1.04 202 1.53
Line 7 x Line 8 225 0.48 058 084 0.51 047 0.07 002 0.03
Line 7 x Line 9 20,15 1.03 0.44 0,30 0.24 0.03 0.05 0.92 0.48
Line 7 x Sids 4 0.24 045 0.33 0.75 0.33 0.54 032 086 .59
Line 8 = Line 8 1.39 -0.66 -1.03 0,02 046 024 0.56 0.02 0.29
Line 8 = Sids 4 1.10 0.43 017 0.83 0.70 0.06 0.02 .35 067
Line 9 x Sids 4 0,51 0.47 049 087 o471 0584 163 102 433
LSD (st} 5% 268 181 227 118 198 151 1.08 175 0.00
1% 3.53 238 299 1.55 260 242 142 231 073

5% 194 266 333 173 291 237 159 258 251

LSO (sij-slk) 1% 518 3.50 439 228 382 342 209 339 005
] 5% 37 254 3.18 165 277 226 152 246 0.28

LSD (sij-ski) 1% 494 334 418 247 366 298 1.99 3.23 034

Comb. = combined data.

* and ** significant at 0.05 and 0.01 levels of probability, respectively.

“1e Jo Apey




Estimation of genotypic variability of some quantitative characters...........

P ARARYRAREARRE

313
027
.53
3]
25|
~=3.23
L
03
12
3
L
A1.73
T2
09
i)
~ AT
o

A
EL2 (I

B BRB e e e ek cB AR
e S
B R ke e atnh o e et 1R e

Comb
k7
436
5
£
&
b
(]
1
é
T
.51
.47
79
a0
53
1]
20
79
€5
53
50
JZ3%
)
L}
74
437
3
58
L I
-1, 07
T8
2.93
. 152
195
12
.58
B85
20.95
i ki &R 11855

No. of kammals per splke
651
348
L]
455
B
T
75
L]
78
2T
1]
18
55
H
97
5
5
ik
L4
B
5]
084
452
1178
1054
(151
052 5
5 X
3 I I (- €
A7
125
475
e
- T0E
LR
T
34
3.39
248
P IR S - - )
&4
J ¥ L]
14
27
3

] i LAy
* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Rady et al,,

As for spike length, the cross Gemmeiza 7 x Giza 168 was found to be the
only cross showed significant specific combining ability effects under the
normal nitrogen fertilizer level. Also, three crosses Sakha 93 x Line 8, Line 4
x Line 6 and Line 6 x Sids 4 showed significant specific combining ability
effects under the stress nitrogen fertilizer level. It is of interest to note that
Sids 4 and Line 4 were found to be good combiners for spike length.

Conceming spike weight, three hybrid combinations showed significant
specific combining ahility effects under the normal fertilizer level, also under
the stress nitrogen fertilizer level there were three different crosses showed
significant specific combining ability effects. The hybrid combination Line 4
x Sids 4 showed highly significant specific combining ability effects under
the two nitrogen fertitizer levels and their combined data. it is of interest to
note that the wheat variety Sids 4 was found to be among the excellent
combiner for spike weight, however, Line 4 proved to be poor combiner for
spike weight.

As for 1000-grain weight, six crosses showed significant specific
combining ability effects under the normal fertilizer level, also different six
hybrid combinations showed significant specific combining ability effects
under the stress nitrogen fertilizer level. However, two crosses Line 4 x Line
7 and Line 4 x Sids 4 exhibited highly significant specific combining ability
effects under hoth normal and stress nitrogen fertilizer fevels. The wheat
variety Sids 4 proved to be good combiner for 1000-grain weight.

As for number of kemels per spike, the cross Sakha 93 x Line 4 was found
to be the only cross showed significant specific combining ability effects
under the normal fertilizer level. The two crosses Gemmeiza 7 x Line 7 and
Line 4 x Sids 4 exhibited significant specific combining ability effects under
stress nitrogen fertilizer level and Sids 4 was found to be among the good
combiners for kernels per spike, however, the rest of the wheat varieties
which involved in these three crosses were found to be among the poor
general combinrs.

As for grain yield per plant, the wheat cross sakha 93xline 4 showed
highly significant specific combing ability effects under the normal nitrogen
fertilizer level .the three hybrid combination gemeiza 7 x line 4 ,gemmeiza 7x
line6 and line 6 x line 7exhibited significant specific combining ability effects
under the stress nitrogen fertilizer level. It is of interest to mention that the
parental variety line 7 was found to be the only variety proved to be good
combiner for grain yield per plant among the five wheat varities involved in

- these four crosses .

The results obtained here concerning general and specific combining
ability effects could indicate that the excellent hybrid combinations were
obtain from the three possible combinations between the parents of high and

1258



Estimation of genotypic variability of some quantitative characters

low general combining ability effects, Le. high x high, high x low and iow x
low. Consequently, it could be concluded that general combining ability
effects of the parental lines were generally unrelated to the specific
combining ability effects of their respective crosses. Similar conclusion was
also drawn by Hendawy (1989), Hendawy (1990), Seleem (1993), Hendawy
{1994 a), Hewezi (1996) and E!-Sayed (1997).
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