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ABSTRACT

Fourty seven bread wheat promising lines were evaluated for mean performance
and stability of carliness, grain yield / plant and grain protein content in Fy and F-
generations along with the three check cultivars, i.e., Sakha 8. Sakha 69 and Sids 1 under
two sowing dates (11 Nov. and 12 Dec.) and threc N-fertilization levels, i.e., 50, 75, and
100 kg N/ed = during 1996 /97 and 1997/ 98 growing seasons . Two field experiments
were carried out the first was devoted to normal sowing date and the seccond for late
sowing. The experimentai design was a split-plot design with four replications. N-levels
and genotypes were randomly arranged in main and split-plots, respectively. Single and
combined analysis of variance was achieved for data obtained in each season. Phenotypic
stability was computed according to Eberhart and Russell (1966).

The results confirmed the existence of considerable variation among wheat
genotypes and their performance, significantly affected by the changes in sowing dates and
N-fertilization levels and the interaction between them for the studied traits. Delaying
sowing date significantly decreased grain vield /plant in both seasons and grain proiein
content in first season only and caused delaying heading date. On the other hand
increasing N-levels from 50 to 75 kg N/fed, increased gran yield / plant while increasing
N-levels up to 100 kg N/fed. significantly increased grain protein content. However. no
significant effect was found for N-fertilization levels on heading date in both seasons
except at late sowing in the 2°¢ season which caused significant earliness in heading under
the level of 75 kg/fed. Results revealed, in general that 75 kg N/fed. was enough for
obtaining high grain vield, with sowing wheat plants in the second week of November.
Overall treatments, the lines No’s 2,3,4 and 12 were the earliest in heading by 20 to 29.60
days than the check cvs. Moreover, the lines No’s 47,46, 10 and 36 had highest grain
vield/plant and surpassed the check cvs. by about 1.9 to 12.8g. Results of phenotypic
stability indicated that the two intermediate heading genotypes, i.¢. the line No. 13 and the
check cv. Sakha 69 were the most stable for this character, while the two high vielding
lines No. 36 and No. 46 were considered the most desirable and stable ones for grain
yield/plant. Meanwhile all genotypes cxcept the lines No’s 8, 10, 19, 36 and the check cv.
Sakha 69 were stable for grain protein content.
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INTRODUCTION

Wheat is one of the most important cereal crops in terms of area and
production. It is a stable food for more than one third (about 2000 million)
of the worlds population. Egypt’s total wheat production of grains



in1997/1998 season reached about 6 million tons'"’ resulted from about 2.4
million faddans, while the consumption of wheat grains is about 10 million
tons. Therefore, increasing production per unit area together with the
horizontal increase in cultivated area, especially in new reclaimed land,
appears to be a possible solution for reducing the gap between wheat
production and consumption. One of the main breeding objectives is to
breed cultivars that mature early and yield more grains and protein. Also
improving vyield stability of wheat cultivars is an important objective.
Moreover, improving the cultural practices and treatments of the availabie
varieties or lines are necessary to step up their yield to its maximum.
Planting promising varieties in a proper date with applying the optimum
nitrogen fertilizer level are among the most important factors affecting the
productivity of wheat plants. Siviori (1975) observed a delay of 3-days in
flowering of wheat by 15 days delay in sowing date. On the other hand,
Kheiralla and Sherif (1992), Ismail {1995}, Khalifa et al (1998) and Ahmed
(1999) revealed that No. of days to heading tended to decrease by delaying
sowing date Furthermore, Girothia ef a/ (1987), Abd El-Shafi ef af (1999),
Ahmed (1999) and Hassan and Gaballa (1999) reported that maximum
grain yield was obtained when wheat plants were sown in the optimum
sowing date (first half of Nov.), while variable reduction in grain yield
(varied from 13.5% to 33.26%) have been observed owing to delaying
sowing date to the end of Nov. or to Dec. However, Parihar and Tripathi
(1989) and Said et al (1999) revealed that grain protein percentage
increased when plants were grown in the optimum sowing date through
Nowv.

Literature concerned with the response of wheat genotypes to N-
fertilization showed that the grain yield increased linearly with increasing
the N-level but the optimum rate for obtaining the top yield widely differed,
where it was 75 kg N/fed. (Hussein et al 1981), 80 kg N/fed. (Abd El-
Gawad er al 1979 and Shams El-Din and El-Habbak 1992), 100 kg N/fed.
(El-Nagar 1997) and 125 kg N/fed. (El-Gareib et al 1998). The variation in
the optimum N-rate might be due to various associate edaphic and climatic
factors as well as variety. Furthermore, increasing N-levels increased
number of days to heading in wheat (Dorgham 1991, Sayar e a/ 1992 and
Kataria and Bassi 1997) and grain protein content (Singh 1971, Hussein ef
al 1981, Sayar et al 1992 and Said et al 1999).

The major objectives of this work were: 1- Studying performance of
47 promising bread wheat lines compared with the three commercial
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cultivars, Sakha 8,Sakha 69 and Sidsl under two sowing dates and 3 N-
fertilization levels. 2- Estimating Stability parameter of genotypes for
different studied traits. 3- Determining the best lines, which can be used as
useful genetic sources in wheat breeding programmes.

MATERIALS AND METHODS

Two field experiments were conducted in 1996/97 and 1997/98
seasons at the Agric. Res Stat. of Fac. of Agric, Ain Shams Univ ., at
Shalakan, Kalubia Governorate, Egypt to evaluate performance and
stability of some promising bread wheat lines under different sowing dates
and nitrogen fertilization levels. Each experiment was devoted to sowing
date in every season.

The physical and chemical analyses of soil of the experimental site
snowed that the soil 1s clay ir texture pH ranges from 6.81 to 7.84, EC
ranges from 0.4 to 1.12 dsm™ and total N ranges from 0.22 to 0.48%. The
preceding crop was maize in both seasons. Monthly mean of minimum and
maximum temperature degrees ( C) in the experimental area during the two
growing seasons are shown in Table (1). _

The genetic materials used in both seasons consisted of 47
promising wheat lines derived from five bread wheat crosses following
pedigree selection method in the Agron. Dept., Fac. of Agric., Ain Shams
Univ. (Tolba 2000). The lines were evaluated in Fg and F7 in 1996/97 and
1997/98 seasons, respectively along with the three local cultivars Sids],
Sakha8 and Sakha 69.

The five crosses and their respective parents (pedigree), origin and
code number of promising lines selected from each cross are presented in
Table (2).

Two sowing dates,i.e, early and late were used in each season. The
early date wason 11" November {normal or recommended date), while the
late date was on 12" December (to represent heat stress). Three nitrogen
levels were used, ie., 50,75 and 100 kg N/fed. Nitrogen was added in the
form of ammonium nitrate (33.5% N). The amount of each rate was splited
into two parts, the first part (2/3) was immediately applied before the first
irrigation, while the second part (1/3) was applied before the second
irrigation. The other normal cultural practices were followed as
recommended for wheat production.

The experimental design was split plot design with four replicates.
The three N-levels and the 50 wheat genotypes were distributed at random
within the main and sub-plots, respectively. The experimental plot
consisted of 2 rows, 20 cm apart and 3 m in length. Plants spaced at 10 cm
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within row and one plant was left per hill. During reproductive growth
period, date of heading for every wheat genotype was recorded when 50%
of the main stem spike of plants per plot were fully emerged from the
sheath of flag leaf.

At harvest, random sample of 10 guarded plants from each plot
were collected for recording data of grain yield /plant. Grain protein content
was also determined for the best 10 yielding lines as well as the two check
cultivars Sidsl and Sakha 69 by using micro Kjeldahal apparatus as
described in the A.O.A.C. (1993).

Table 1. The average degrees of maximum and minimum
temperature (C) at Shalakan area during 1996/97
and 1997/98 growing seasons.

Season 1996/97 1997/98

Month Max. Temp. Min. Temp. Max. Temp. Min. Temp.
Nov. 26.70 12.31 26.50 11.60
Dec. 21.30 7.95 20,40 7.70
Jan. 21.20 6.40 20.50 6.60
Feb. 20.50 5.10 21.90 9.00
Mar. 21.40 . 7.90 22,60 7.30
Apr. 25.70 9.90 30.00 11,30
May. 32.40 14.80 32.40 15.50

Table 2. Pedigree and origin and code No. of promising lines
selected from each cross.

Cross Pedigree and origin Code No. of

promising lines

1 MD689/B/Chere “S” (Mexico) x Giza 160 (Egypt) 1-13
2 Bow “S™/YD ®S”/ZZ“S* x Chat “S” (Mexico) 14-23
3 Giza 155 (Egypt) x MD689/B/Chere “S” (Mexico) 24-33
4 Giza 157 (Egypt) x Bow “S™//YD "S™/ZZ “S”(Mexico) 34-38
S MD689/B/Chere “S” x KvZ//Con/Pj 62 (Mexico) 39-47

46



Statistical  analysis for split plot design was separately
carried out for each sowing date as well as combined analysis over
both sowing dates in each growing season was performed according
to Gomez and Gomez (1984). L SD was computed to compare
differences among means of sowing dates, N-levels and genotypes
and their interactions at 5% level. All factors used in this study were
assumed as fixed factors. Phenotypic stability was analyzed for the
studied traits in the best 12 wheat genotypes utilizing the method of
Eberhart and Russell (1966) under 12 environments (2 sowing dates
X 3 N-levels X 2 seasons.)

RESULTS AND DISCUSSION

A. Genotypes Performance
1.Heading date

Results in Table (3) reveal that heading date for 50 % of plants/plot
was affected by sowing dates and genotypes in both seasons, whereas N-
fertilization levels had no significant effect on this trait, except at late
sowing in the 2™ season the effects of N-levels were significant. However,
the significance of interaction between genotypes and sowing dates
reflected the differential response of genotypes under the two sowing dates
in both seasons. Unexpectedly, late sowing date caused delaying in
heading dates by 6.3 days (6.61 %) in the 1¥ season and nearly lately by
1.6 days (1.77 %) in the 2™ season than early sowing dates (Tables 4 and
5). Genotypes were earlier in heading in the 2™ season than in the 1%
season and delaying the heading dates in late sowing might be due to much
low temperature degrees in Dec. (the average maximum degrees was
20.85°C over the two seasons, comparing with 26.6 °C in Nov) causing
delay in seedling emergence with slow growth during the early period of
growth which resulted in delaying heading dates in late sowing. In this
concern, Siviori (1975) observed a delay of 3-days in flowering of wheat
by 15 days delay in sowing date, while Abd EL-Shafi et af (1999) found
that days to heading was slightly affected by late planting date from 15
Nov. to 15 Dec.

As shown in Tables (4 and 5) N fertilization levels had no
significant effect on number of days from sowing to heading except
at late sowing date in the 2™ season where effects were significant.
In this case, the most effective treatment was the N-level of 75 kg
N/ fed. which caused significant earliness in heading date by 1.3
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Table 3. Mean squares of combined analysis of variance over 2 sowing
dates (D) and 3 N-levels (N) in 1996/97.

Source of df Heading Grain yield Protein
variance ) date{day) /plant (g) percentage
1996/97
D 1 *{1) 11963.76** 8634.65** 21.04*
R(D) 6 (2) 74.86* 75.79* 0.16
N 2 (2) 64.51 971.20* 10.79*
DN 2 (2) 108.77 5.67 29.61*
Error 12 (4) 43.98 10.40 0.57
G 49 (11) 1954.83** 352.04* 2.317*
DG 49 (1) 185.51 84.07* 3.34*
NG 98 (22) 9.82 29.120* 0.91
DNG 98 {22) 5.07 22.36* 1.94*
Error 882 (66) 8.57 8.27 0.69
1997/98
D 1 (1) 806.88*" 6462.45** 1.56
R(D}) 8 (2) 59.09 65.29* 0.94
N 2 {2) 4.27 349.45* 33.96*
DN 2 (2) 129.96 112.34* 3.15
Error 12 (4) 50.67 21.62 0.89
G 49 (11) 1190.4* 91.10™ 2.48*
DG 49 (11) 28.12~ 29.73™ 2.57*
NG 98 (22) 7.39 15.22* 0.93
DNG 98 (22) 7.78 9.89* 0.99*
Error 882 {66) 9.49 7.67 0.55

*** denote significant differences at 0.05 and 0.01 levels, respectively

Number between parenthesis are the degrees of freedom for protein percentage

days than the low level of 50 kg N / fed. Although the interaction
of sowing date (D) x N-levels (N) x genotypes (G) was not
significant. The low yielding lines No’s 3,4 and 12 (Tables 6 and 7)
appeared to be the most earliest in  heading date among all
genotypes and overall treatments in during both seasons as well as
the hne No.2 under the highest N-level at early sowing date in the
1" season and under all treatments in the 2™ season. Number of
days to heading of the earliest lines, overall environments, ranged
from 77.7 to 78.1 days in the 1" season and from 75 to 75.5 daysin
the 2™ season which reflected earliness by (24.8,29.6 days) and
(204,242 days) than the check cvs, in both seasons, respectively.
However, the high yielding line No. 36 was significantly later in
heading than the above earliest lines, but was earlier than the other
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Table 4. Response of heading date (days) of ditferent wheat genotypes (G) to
sowing dates and N-fertilization levels.

Genotype «sree D b2 . i COMbinEd
YPE N=TTTNZ NS Mean N TN TN Mean N N2 N3 Average
1 956 955 917 942 1005 1010 972 995 880 982 945 96.9
2 765 765 730 753 905 902 897 901 §3.5 =833 813 827

3 706 705 r0.2 704 830 880 865 858 757 79.2 783 781
4 705 705 720 710 847 852 860 853 Y76 778 79.0 781
5 817 847 815 816 952 9852 955 953 885 885 835 885
6 915 916 837 905 945 965 967 9556 930 840 822 930
7 780 78.0 735 768 905 90.2 885 897 84.2 841 810 83.1
8 107.0 107.0 1072 107.0 107.7 1065 107.7 107.3 107.3 106.7 107.8 1072
9 113.7 1137 1140 1138 1087 1097 109.2 1092 1112 1117 1116 1115
10 1075 1075 1070 1073 1062 1065 1055 1057 1063 107.0 106.2 1065

1 83.6 B3S 83.0 833 930 942 932 935 882 g88.8 83.1 884
12 70.0 700 68.0 €96 850 86.7 855 B57 775 783 7.2 77T
13 97.0 97.0 97.0 97.0 1027 1032 1040 1033 898 100.1 1805 1001
14 935 936 825 931 975 987 992 985 965 96.1 95.8 958
15 94.2 942 83.5 940 1037 104.2 1055 1045 99.0 99.2 935 99.2

16 96.7 967 95,7 964 1045 1052 1045 1047 1006 101.0 100.1 1005
17 1140 1140 1437 1138 1095 1082 1082 1090 1117 1116 1110 1114
18 1047 1017 1005 1013 108.2 1085 109.58 109.0 1055 105.1 1050 105.2
19 1042 1042 1040 1041 1087 109.0 1095 1050 1065 1066 1067 1066
20 105.2 1052 989.0 1031 1040 1072 1067 1060 1046 1062 1028 1045
1 107.5 1075 1047 1065 1107 1137 1102 1115 109.1 1106 107.5 109.0

22 93.7 93.7 90.5 926 1025 1035 1007 1022 88.1 986 956 974
23 108.7 1087 106.7 108.0 1112 1122 1082 1105 1100 1105 1075 1093
24 94.0 3840 842 9440 1002 1005 997 1001 871 97.2 97.0 971
25 99.0 93.0 96.5 881 1045 1045 1047 1045 1017 1017 106 1013
26 88.0 99.0 87.6 851 1012 1015 100.2 1010 400.1 1002 93.8 9RO
27 98.2 1017 1025 1008 987 1037 1035 1020 985 1027 103.0 1014
28 $7.0 940 932 947 976 990 987 984 97.2 96.5 960 965
29 985 1025 9356 981 890 990 975 985 987 1007 956 983
30 106.2 106.5 1027 1051 107.2 109.7 1085 1085 1067 1081 1056 1068
31 79.7 787 795 733 887 925 935 919 847 856 865 856
32 79.2 78.2 760 778 9845 945 955 948 868 86.3 85.7 863
33 985 985 96.7 97.2 10485 1055 107.7 1059 1015 1010 1022 1016
34 84.0 840 830 836 935 952 962 950 887 89.6 89.6 893
35 875 862 84.7 86 970 977 952 96.6 922 92.0 90.0 914
36 90.5 800 91.2 90 99.5 1017 1017 1010 95.0 95.8 965 95.7
37 1020 1045 1032 103

42 927 902 90.5 911 987 1007 1020 1005 957 95.5 96.2 958
43 942 942 924 83.5 1030 1022 1042 1031 986 98.2 98.1 983
44 80.5 915 90.7 609 972 1022 995 9356 933 96.8 951 952
45 892 912 80.7 804 1000 1027 1000 10095 946 97.0 953 9586

46 106.2 1050 1070 106.0 1042 1050 1040 1044 1052 105.0 1055 106.2
47 1065 107.2 1077 1071 1042 1047 1067 1052 1053 1060 1072 106.2
Sakha8 109.7 1050 1090 109.2 1050 107.0 107.0 106.3 107.3 108.0 108.0 107.7

Sakha 69 101.0 1007 985 1000 1045 1060 1045 1050 102.7 103.3 1016 14025
Sids1  107.0 1067 1062 1066 107.0 106.0 1085 1071 107.0 1063 1073 106.9

Average 958 95.7 94.4 85.3 1011 1020 1017 1016 3934 98.8 98.0 98.47

L.S.D5%

1} 0.83

N ns ns ns
DN ns

G 518 456 448 275 3.31 3.08 3.22 1.85 - - - 1.66
DG 2.34
NG ns ns ns

", c!
* D1 and D2 = 11 Nov. and 12 Dec., respectively.
** N1, N2 and N2 = 50,75 and 100 Kg N/ fed., respectively.
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Table 5. Response of heading date (days) of different w
(G} to sowing dates and N-fertilization levels

heat genotypes

Geno D1* D2 Combined
NOWPETNT- Nz N3 Mean Ni__ Nz N3 Wean Ni__NZ N3 Average
1 980 910 965 851 957 955 967 960 968 932 9686 955
2 707 730 707 716 802 775 782 786 755 752 745 150
3 722 732 7147 124 785 715 77T 778 7153 753 74T 7151
4 7.7 746 720 727 785 777 780 780 754 761 750  75.4
§ 83.2 835 820 829 867 862 860 863 850 S4B 840 846
6 8156 822 827 £21 865 842 860 855 840 832 843 838
7 82.2 ®81.2 757 797 817 79.7 807 807 820 805 782 802
8 1022 1020 992 1011 99.0 937 995 990 1006 1003 933 1001
9 103.2 1027 103.2 103.0 1035 1027 1040 1034 1033 1027 1036 1032
10 937 942 987 955 932 952 975 973 960 952 981  96.4
11 79.2 782 807 794 845 840 842 842 818 3811 825 gi18
12 740 752 70.0 73.0 792 17 772 780 766 765 7I6 755
13 89.2 887 90.2 894 927 902 920 916 910 895 911 805
14 882 90.0 882 8838 900 89.7 S0.5 900 891 898 893 894
15 920 93.5 937 93.0 942 930 9S40 937 931 932 938 934
16 947 952 925 941 957 950 947 951 952 951 936 946
17 98.0 1000 1002 994 995 ¢35 990 990 987 992 996  99.2
18 95,5 96.2 957 958 970 470 985 975 962 966 97.1  96.6
19 932 96.2 870 955 97.0 955 90756 966 951 958 97.2  96.0
20 955 662 925 947 960 942 950 950 957 952 937 949
21 967 987 997 984 992 97.7 1007 992 930 982 1002 988
22 900 907 8B0 895 927 S07 922 919 913 907 901 907
23 922 952 960 945 975 962 985 974 948 967 972 959
24 842 827 932 367 982 875 865 874 862 851 898  87.0
25 93.0 932 90.0 920 935 895 930 920 932 913 51, 92.0
26 942 955 945 947 955 935 O7T0 953 948 945 957  95.0
27 89.0 925 940 918 940 917 915 924 915 921 927 921
28 880 87.C0 90.2 884 860 870 872 867 8TO0 870 837 875
29 975 972 935 960 945 922 935 934 960 947 935 9A7
30 937 945 992 958 965 965 970 9686 951 955 981 96.2
3 822 832 812 822 865 8556 870 863 843 843 841 842
32 845 855 865 @55 87.2 872 857 867 858 863 861  86.1
33 90.5 92.0 925 916 960 925 942 942 932 922 933 929
34 852 845 825 840 882 855 877 3871 867 850 851 856
35 83.2 842 830 835 847 830 842 840 840 836 836 837
36 875 880 850 868 900 875 882 B85 887 877 866 877
37 922 945 930 832 960 940 945 OH48 941 942 937 940
38 96.5 975 950 963 97.0 962 935 955 967 968 942 959
39 952 965 977 965 990 975 985 983 971 97.0 981 97.4
40 920 932 905 919 967 955 870 964 943 943 937 941
41 93.5 952 957 948 967 867 875 970 951 960 966 559
42 847 882 842 3857 890 e75 892 885 868 87.8 867 871
43 87.2 830 867 876 920 912 927 920 896 90.1 897 898
44 847 872 875 §65 902 992 900 998 875 £82 887 B8
45 850 882 830 854 905 3895 895 898 877 888 862 876
46 982 977 982 980 965 960 9§72 965 973 968 9677 873
47 98.2 987 975 985 930 957 960 965 981 977 967 975

Sakha® 97.7 985 832 981 975 972 977 975 976 978 980  97.8

Sakhz 69 940 967 945 950 967 945 962 958 653 956 653 954
i 0 0601 99 8.7 g9 9.8

Average 898 907 00.0 902 924 911 920 818 911 90.8 9510 91.03
LS. D 5%,

D 0.89
N ns .99 ns
DN ns
G 662 6.34 275 319 216 235 248 138 - - - 174
DG 246
NG ns ns ns
DNG ns

“ D1 and D2 = 11 Nov, and 12 Dec., respectively.
** N1, N2 and N3 = 50,75 and 100 Kg N/ fed, respectively.
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high yielding lines No’s 46,47 and 10 and the three check cvs,
Sakha 8,Sakha 69 and Sids 1 by about 7 and 8 daysinthe 1¥ and the
2™ season, respectively. On the other hand, the low yielding line
No. 9 came the most later in heading date than the other genotypes,
which averaged, overall environments, 111.5 and 103.2 days in the
two seasons, as well as the line No.17 in the 1% respectively.
Reduction in grain yield of the late heading line may be due of
densely  vegetative growth expense to flowering. Other wheat
genotypes behaved as intermediate in heading dates with significant
differences among them.

2. Grain yield/plant

Results of analysis of variance presented in Table (3) revealed that
grain yield/plant was sigmficantly influenced by sowing dates, N-
fertilization levels and wheat genotypes and the interaction between them in
both seasons except for sowing date X nitrogen level interaction in first
season,

Means of grain yield/plant for the genotypes sown at different dates
under varying N-levels are recorded in Tables (6 and 7). The significance of
interaction between genotypes and sowing dates illustrated the presence of
genotypic differences in response to heat and other environmental factors
associated to sowing dates. At early sowing in 11 Nov., genotypes
produced the highest grain yield/plant, while at late sowing in 12 Dec. (heat
stressed conditions) yield significantly reduced by 27.52 % and 31.24 %
than that of early sowing in thel™ and 2" seasons, respectively. Several
investigators as, Agarwal ef al (1972), Kapur ef a/ (1985), Kheiralla and
Sherif (1992) and Abd EL-Shafi et al (1999) also obtained variant reduction
in wheat grain yield when sowing date delayed from Nov. to first-balf of
Dec. However, the increases obtained in wheat yield at early sowing might
be due to that environmental conditions during early sowing which seemed
to be more suitable and favorable in the most growth periods and
consequently plants might be more efficient in utilizing the growth factors
{(nutrients, water and light) which resulted in better growth with high
yielding potential. On the other hand, the reduction in grain yield associated
with delaying sowing date might be due to the wide changes in weather
conditions between the two sowing dates especially rise in temperature
during the late stage of plant growth (reproductive stage) in late sowing
(Table 1) causing forced maturity of the crop which indirectly reduces yield
by directly affecting on various yield contributors. Verma and Singh {1988)
also reported similar views. Furthermore, Gupta ef al (1970) concluded that
yield increase of timely sown crop over late sown may be attributed to the
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Table 6. Response of grain yield/plant (g) of different wheat genotypes (G) to sowing
dates and N-fertilization levels

S | Lol

NT™ N2 N3 Mean N1 N2 N3 Mean N1 N2 N3 Average
1 19.68 2657 1833 21563 1185 14.86 9.68 1208 1577 20.72 13.94 16.81
2 16.35 1683 17.03 1674 10.31 11.82 1182 1132 1333 1433 14.42 14.03
3 1566 17.45 1432 15.B1 1427 1654 1343 1475 1496 17.00 13,87 15.28
4 17.86 20.71 1532 17.96 1155 17.14 12.04 1358 1471 1892 1368 1577
5 13.29 22,82 13.57 16.56 16.83 1363 8.07 12.84 1506 18.22 10.82 14.70
6
7
8
9

18.87 1848 1583 17.76 13.54 13.80 12.00 13.11 16.20 16.14 13.96 15.43

13.09 2199 16.02 17.03 1426 14.59 15.00 1462 1368 18.29 1551 1583

2217 30.38 2659 2638 1578 22.76 11.92 16.82 18.97 2658 19.25 21.60

11.74 17.04 1474 1451 405 452 329 395 783 10.78 901 923

10 2515 2558 2917 2663 22,67 22.79 2831 2459 2391 2419 2374 26.61
11 18.85 2213 1518 17.72 1519 17.03 13.50 15.24 1552 19.58 14.34 16.48
12 16.69 18.12 1526 1669 785 10.79 942 935 1227 1445 1234 13.02
13 2171 3210 21.23 25.01 1636 19.43 2085 18.88 19.03 25.76 21.04 2194
14 2133 21.75 15561 1953 1066 1280 6.11 9.86 16.00 17.28 10.81 1470
15 19.58 22,76 16.93 19.76 1676 1762 1346 1595 1817 20.19 1519 1785
16 15.61 1711 17.00 16.54 14.36 16.56 12.47 14.46 1493 16.83 1473 1550
17 17.28 2137 1340 1735 1165 1284 755 1068 1446 17.11 10.47 14.01
18 18.62 2210 16.01 18.91 1449 1862 1402 1571 16.55 20.36 15.01 17.31
18 1594 2040 1881 1838 1486 1791 1448 1575 1540 19.16 16.65 17,07
20 1581 19,10 21,49 18.80 14.02 1749 9.67 13.73 1491 18.29 1568 16.26
21 14.09 1409 15.18 1445 1144 1158 1455 1253 1275 12.84 1486 13.49
22 16.36 2244 1825 19.02 1281 1599 1264 1381 1458 1921 1544 16.41
23 1463 2374 2621 2119 1199 1240 857 1099 1331 1807 16.89 16.09
24 18.31 19,42 1894 1883 13.87 1433 i3.60 13.93 16.09 16.88 16.27 16.41
25 2413 2239 1845 2166 1486 1602 1341 1476 1950 19.20 15.93 18.21
26 - 2216 2445 1518 2060 433 532 6.04 523 13.24 1488 10.61 1291
27 i4.81 18556 1583 1640 858 1420 791 10.56 1220 16.37 11.87 13.48
28 21,36 18.75 16,96 1936 726 1014 1167 9.69 1431 1485 14.31 14.52
29 27,55 20.16 1732 2168 11.00 1276 693 10.23 1927 1646 1212 1595
30 1583 1969 17.97 1780 1440 1648 1692 1593 1511 18.03 1744 16.86
31 16.57 17.68 1841 17.52 1503 1618 14.95 1538 1580 16.87 16.68 16.45
32 1444 15684 1925 1644 1446 1444 1644 1511 1445 1504 1785 1578
33 18,64 2333 2470 2222 1509 1938 1255 1567 16.87 21.36 1863 18,95
34 23.67 27.33 18.04 23.01 17.01 17.72 1657 1710 20,34 2252 17.30 20.05
35 13.39 1812 1730 15627 612 746 1032 7.97 9.76 1128 13.81 11.62
36 2088 2953 28.01 2614 17.05 2685 27.28 23.73 18.97 28.19 27.64 24.93
37 2143 2326 16.81 2050 2071 2143 22594 21698 21.07 2234 1988 2110
38 26.27 28.27 18.78 241t 922 13458 8.25 10.31 17.75 19.86 14.02 17.21
39 2191 2191 1506 1963 €43 1089 916 886 14.17 1645 1211 14.24
40 21.74 21.74 2215 2188 1441 1514 1523 14.93 18.07 1844 18.69 1840
41 2480 2096 18.87 21.54 1206 1507 1290 43.34 1843 1801 1589 17.44
42 1582 19.06 1503 16.64 1530 16389 14.79 1566 1556 17.97 1491 16.15
43 17.36 2059 17.90 18.67 16.81 16.86 17.35 17.01 17.08 1872 17.62 17.81
4 19.93 2004 1436 18.13 1199 17.26 953 1283 1599 1865 1194 1553
45 22.76 26.57 2155 2362 1561 1652 1363 15.25 1918 2154 17.59 19.44
46 2759 29.03 29.89 28.84 24.27 2604 2862 2631 2593 27.54 29.25 27.57
47 28.25 3477 3143 3148 2731 3072 2731 2845 2778 3274 2937 29.96
Sakha8 1744 1823 1825 1831 1411 1779 1120 1437 1578 18.01 15.23 16.34
sakha69 17.54 1887 23.92 20.11 12.62 1841 1567 1563 1503 1864 19.80 17.82
Sids 1 2063 2795 2071 2310 1635 2316 17.59 18.70 1799 2555 19.15 20.50
Average 19.06 2194 1887 1995 13.67 1608 13.63 1446 1636 19.01 16.25 17.21

L.5.D. 6%

D 0.40
N 0.69 0.88 0.49
DN ns
G 3.95 4.64 4.03 2.43 3.62 3.78 3.80 2.16 - - - 1.63
DG 2.30
NG 422 337 2.82
DNG 3.98

* D1 and D2 = 11 Nov. and 12 dec., respectively,
** N1, N2 and N3 =50, 75 and 100 Kg N/ fed., respectively.
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Table 7. Response of grain yield/plant (g) of different wheat genotypes (G) to sowing

dates and N-fertilization levels.

Genotype D1* D2 Combined
PE NT™ Nz N3 Mean N1 N2 N3 Mean N1 N2 N3 Average
1 13.65 17.80 1193 1439 1060 11.27 6.85 957 1213 1453 49.2% i1.98
2 990 1253 1085 1109 690 1076 10.19 928 840 11.64 10.52 10.19
3 10.50 1188 766 1005 6.77 1181 580 813 864 1189 6.73 9.09
4 923 1133 976 1011 741 1083 955 920 817 1113 9.65 9.65
5 14.18 1599 12.02 1406 B66 900 BO2 856 1142 412.49 10.02 $1.31
] 12.42 1216 10.28 1152 1081 10.23 6.76 926 1146 4120 @8.51 10.39
7 15.27 16.05 20.58 17.30 10.33 1060 8.02 965 1280 13.32 14.30 13.47
8 16.47 19.30 1799 1792 894 1062 913 956 1270 1496 13.56 13.74
9 17.98 12.28 1679 1569 699 786 833 773 1248 10.07 12.56 11.70
10 19.29 19.91 2291 2070 11.28 13.03 10.38 1157 15.29 16.47 16.64 16.13
11 15.55 15.35 15.71 1554 957 1173 6.77 936 1256 1354 14.24 12.45
12 12.59 16.68 17.17 1548 1146 11.49 8.03 10.32 1202 14.08 12.60 12.90
13 1291 20.97 1541 1643 903 10656 089 962 10.97 1581 12.15 12.98
14 1238 1312 2032 1526 1066 986 7.15 922 1150 1149 13.73 12.24
15 19.56 15.74 1556 1695 11.38 1240 1143 11.74 1546 1407 13.49 14.34
16 1469 18.31 1448 1583 930 943 835 903 1199 13.87 11.41 12,42
17 10.29 16.80 1284 13.31 648 718 819 728 838 1199 10.51 10.29
18 1248 13.51 13.01 13.00 12.24 12.66 1147 1212 1236 4308 12.24 12.56
19 17.51 16.46 10.85 14.94 1145 1446 976 1189 1443 1546 10.30 13.41
20 17.02 13.02 18.93 16.32 9.63 10.50 10.93 1035 13.32 11.76 14.93 13,34
21 1205 1434 1422 1354 BO0B 915 773 832 1006 11.74 10.98 10.93
22 11.20 1415 1255 1263 1133 11.65 10.66 11,21 1127 1280 11.61 11.93
23 11.00 14.01 1334 1278 1067 1195 743 10.02 10.83 1298 10.38 11.40
24 803 13.74 1136 1138 747 967 853 856 825 41170 994 996
25 14.24 1579 1115 13.73 1203 12,259 730 1054 13.14 14.04 9.23 12.14
26 12.71 16.59 17.80 1570 822 828 .30 860 1096 1293 1255 12.15
27 15.46 16.08 1640 1598 870 11.08 1128 10.35 1207 13.58 13.84 13.16
28 16.00 16.63 1441 1568 12,27 1297 610 10.456 14.13 1480 10.25 13.06
29 16.56 18.59 1702 17.06 712 1099 530 7.80 1134 14.79 11.16 12.43
30 1249 1750 17.12 15.70 7.99 12.33 10.40 10.24 10.24 14.91 13.76 12,97
" 14.30 14.57 1768 1548 10,13 10.52 258 874 1222 12.54 13.08 12.61
32 11.79 16.28 1588 1465 10.01 11.78 9.00 10.26 1090 414.03 12.44 12,46
33 16.79 19.69 1478 17.09 1340 13.75 9.25 1213 1510 16.72 12.02 14.61
34 15.76 17.62 16.02 16.47 1249 1341 10.93 12.28 1413 15.52 13.47 14.37
35 1196 12.03 1411 1270 11.05 1114 827 10.49 1181 1158 11.569 11.59
36 1437 19.53 17.25 17.05 13.38 13.84 10.37 1253 13.87 16.69 13.81 14.79
37 1044 1416 1334 1266 958 1343 9756 10.892 1001 13.79 11.54 11.78
B 18.11 20.30 1478 17.73 10,87 1108 762 989 14.54 1669 11.20 13.81
39 16.05 16.75 1603 1628 617 959 764 780 11.11 13.17 11.83 12.04
40 1201 1218 1613 13.44 9.08 9.B3 11.06 9.99 10.54 11.01 13.59 11.71
41 13.86 16.84 1515 1528 11,70 1290 859 1108 12.78 14.37 11.87 13.47
42 1159 11.73 948 1093 454 777 877 703 807 975 9.13 8.98
43 7.79 1285 1187 1084 683 7.18 965 789 7.31 10.01 10.76 9.36
44 11.90 1288 1111 11.96 854 867 1105 942 10.22 10.77 11.08 10.69
45 10.14 12.03 1434 1217 930 973 1030 978 972 10.88 12.32 10.97
46 15.93 19.80 2064 1879 13.B3 16.48 15.02 1511 14.88 18.14 17.83 16.95
47 19.04 2084 1915 1968 1640 17.18 1198 1519 17.72 19.01 15.58 17.43
Sakha8 15.60 16.16 13.16 14.97 1473 1551 9.10 1311 1517 1584 11.13 14,05
sakha69 12.78 1542 1835 1552 7.99 1291 972 1021 1038 14.17 14.03 12.86
i 17.43 0418, 18.74 16,13 18.53 1383 16.16 16.7§ 1879 1679 1745
845  10.21 1192 1360 1207 1253
L.S.D.5%
D 0.59
N 1.42 1.15 0.7v2
DN 1.01
G 436 3987 41 2.41 297 375 365 200 - - - 1.57
oG 2.22
NG 418 3.47 272
DNG 3.84

* D1 and D2 = 11 Nov. and 12 dec.. respectivelv.

"* N1. N2 and N3 =50. 75 and 100 Ka N/ fed.. respectivelv.
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better utilization of applied plant nutrients because of increase in
photoperiodism.

The effects of N-fertilization levels (Tables 6 and 7) showed that
grain yield/plant was significantly increased by applying 75 kg N/fed.
comparing with the low level (50 kg N/fed.) and then declined with
applying 100 kg N/fed. in thel™ season. However, reduction in grain yield,
with applying 100-kg N/fed. did not differ significantly from yield with
applying 75 kg N/fed. in the 2™ season. The increments in grain yield due
to applying 75 kg N/fed. over the lowest and highest N-levels were 13.94
and 14.51 % in thel™ season and 12.35 and 11.25 % in the 2™ season,
respectively. These resuits suggest that application of 75 kg N/fed. was
enough to maximize the grain yield/plant for the most genotypes under the
conditions of the experimental site. Overall treatments, genotypes averaged
17.21 and 12.53 in both seasons, respectively. However, the interaction
between N-fertilization levels and sowing date was significant in the 1%
season. Thus, the response of genotypes to N-levels was higher at early
sowing rather than late sowing treatment for grain yield/plant. Also high
yielding genotypes appeared to be more responsive to increase rates of N-
fertilization than of the lowest yielding genotypes. Similar result was
obtained by Nass et al (1976). Moreover, effects of sowing dates resulted in
greater differences in grain yield/plant than for effect of N-fertilization in
both seasons. The large magnitude of mean squares due to the interaction of
sowing date with genotypes as compared with those due to the effects of
interaction between N-levels and genotypes (Table 3) confirm the above
result and illustrate the importance of climatic factors assoctated with
sowing dates as temperature, rainfall, humidity ........ etc. on grain yield
rather than those associated with soil fertility on grain yield. It can be also
inferred from the results that the reduction in yield due to delaying the
sowing date did not compensated by applying extra amount of N-
fertilization. In this concern, Kapur et al {1985) found similar finding.

: However, G X D X N interaction was significant in both seasons.
The data show that the line No. 47 followed by No’s 13 and 8 gave the
highest grain yield per plant at the normal sowing date of November at the
N-level of 75 kg N/fed. in the 1" season. But in the 2™ season the line
No.10 gave the highest grain vyield followed by No.46 at normal sowing
date and the highest N-level (100kg N/fed.).

In general results of grain yield/plant emphasize that the second
week of November may be considered as the optimum period of sowing
for wheat at the experimental area. Meantime, the line 47 followed by lines
No’s 46,10 and 36 had the highest yields across all treatments. Therefore,
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these lines are considered to be more suited than others or than the check
cultivars for growing at both early or late sowing dates with applying 75 kg
N/fed. The 4 superior lines, 1.e., 47,46,10 and 36 significantly surpassed the
three check cultivars by about 8.6 to 9.06 g/plant in thel® season. In the 2™
season, the three high yielding lines, 47,46 and 10 significantly surpassed
the two check cultivars, Sakha 8 and Sakha 69, whereas they did not
significantly differ from the check cultivar Sids 1. Meantime, the line No.
36 significantly surpassed the check cultivar Sakha 69 only. On the other
hand, the line No. 9 followed by 35, 26, 12 and 27 gave the lowest grain
yield/plant with difference in degrees of significance between them in thel®
season, while the lines No’s 3,4,24,42 and 43 had the lowest yield in the ond
season.

3.Grain protein content

Analysis of variance for 1% season, (Table 3) indicates that grain
protein content (%) was significantly affected by sowing date, N-levels and
genoty})es and their interactions, except N x G interaction in late sowing. In
the 2° season, sowing date effects and of sowing date x N-levels and
genotypes X N-levels interactions were not significant, except N x G
interaction in early sowing.

From data tabulated in Tables (8 and 9), it is noticed that during the
1" season, grain protein percentage significantly decreased with delaying
the sowing date. Genotypes averaged 12.16 and 11.39 % protein in grains at
early and late sowing dates, respectively indicating a 6.33 % reduction. In
the 2™ season, the effects of sowing dates were not significant on the
character. Overall treatments, genotypes averaged 11.78 and 12.78 %
protein in grains in the two seasons, respectively. Parihar and Tripathi
(1989) and Said et al (1999) reported that early sowing date showed
tendency to increase grain protein percentage in wheat.

Results in Tables (8 and 9) show that application high successive
doses of nitrogen significantly increased the protein content in grains in
both seasons. The difference between the two levels (75 and 100 kg N/fed.)
was not significant. Genotypes averaged 10.77, 12.23 and 12.33 % protein
in grains under 50,75 and 100 kg N/fed, respectively in thel® season. vs.
11.81, 13.16 and 13.35 % protein in grains under the same respective order
in the 2™ season. The data indicated that grain protein percentage was
greatly affected by N-levels than sowing dates in both seasons and applying
75 kg N/fed. was enough for producing the highest protein percentage in
grains for wheat genotypes used in the present study. Similar results were
obtained by Singh (1971), Hussein et af (1981), Dorgham (1991), EL-
Nagar (1997) and Said et al (1952}



Table 8. Response of grain protein content of different wheat genotypes{G) to sowing dates apd N-fertilization levels in 1996/97 season.

D1* P2 Combined

Genotype N1 N2 N3 Mean N1 N2 N3 Mean N1 N2 N3 Average
8 10.05 11.28 1095 10.76 11.97 13.07 12.16 12.40 1.0 1218 11.55 11.58
10 12.13 13.18 13.96 13.09 1061 10.72 11.08 10.80 11 37 11.95 1252 11,85
13 9.18 12.8% 13.67 11.89 2.08 979 11.3¢9 10.08 912 11.30 12.53 10.98
15 9.34 13.66 13.99 12.33 10.59 11.44 1253 11.52 9.9 1255 13.26 11.92
19 1291 12.80 11.58 12.43 11.02 1214 1.77 11.64 11 96 12.47 1167 12.04
34 1197 12.84 13.28 12.10 10.39 12.31 1113 11.27 1118 1258 12,20 11.98
36 12.43 12.95 13.09 12.82 10.74 11.29 1238 11.47 11.58 1212 12.74 12.16
37 11.88 13.28 13.80 12.99 11.14 11.92 1328 12.11 11.51 12.60 1354 12.55
48 1033 11.93 1225 11.50 11.79 1321 11.52 1217 11.06 1257 11.88 11.84
a7 10.13 12.73 1253 11.79 10.66 11.29 10.81 10.92 10.39 12.01 11.67 11.36
Sakha 69 8.04 12.43 13.41 11.29 9.92 11.25 11.75 10.97 8.98 11.84 12.58 11.43
Sids 1 11.54 12.88 12.63 12.35 10.84 1228 1116 11.40 1119 1258 11.86 11.88
Avarage 10.43 12.73 12,93 12.16 10.73 11.73 11.74 11.39 10.77 12.23 12.33 11.78

L.5.D 5%

D 1.2&
N 1.06 o 162
DN 229
G 1.43 ns ns 0.98 ns 1.63 ns 098 - - 155
DG 219
NG 1.68 ns 267
DNG 3.78

*Di1and D2 =11Nov. And 12 Dec.respeciively.

"N1,N2 and N3 = 50,75 and 100 kg Nifed., respectively.



Table 8. Response of grain protein content of different wheat genotypes(G) to sowing dates and N-fertilization levels in 1997/98 season,

o1- D2 Combined
Genotype  N1** N2 N3 Mean N1 N2 N3 Mean N1 N2 N3 Average
8 12,32 13.62 12.87 12.84 12.29 13.30 13.21 12.93 12.30 11.46 12.89 12.88
10 10.06 1185 1140 11.10 12.84 13.72 13.89 13.48 11.45 12.78 12.65 12.29
13 10,47 13.91 14.92 13.10 12.73 12.68 12.63 12.68 11.60 13.29 1378 12.89
16 12.52 14.66 14.51 13.80 12.39 12.59 13,76 12.81 12.45 13.63 14,13 13.40
19 12,27 13.00 13.99 13.08 11.62 12.83 13.94 12.83 11.84 12.97 13.97 12.96
34 12.57 14.51 14.92 14.00 12.20 12.95 13.89 13.01 12.28 13.73 14.40 13.60
36 10.06 14.18 14.57 12.83 10.74 12.32 13.00 12.02 10.40 13.24 13.79 12.47
37 12.30 14.26 12.48 13.04 12.7¢8 13.00 13.86 13.21 12.54 13.63 13.16 13.11
48 11.40 13.76 13.96 13.04 11.73 12,83 12.73 12.36 11.58 13.19 13.34 12.70
47 11,98 14.01 13.48 13.15 11.22 1272 13.82 12.68 11.60 13.37 13.66 12.87
Sakha 69 11.72 1M.77 12.37 11.96 12.00 12.84 1179 12.21 11.86 12.30 12.08 12.08
Sids 1 11.86 12,32 13.20 12.49 11.40 12.50 11,70 11.87 11.68 12.41 12.46 12.18
Average 11.63 12.48 13.63 12.88 14.99 12.84 13.18 12.67 11.81 13.16 13.36 12.78
L&D sy
D ns
N 1.45 0.81 0.683
DN ns
G 1.00 1.79 1.05 0.83 ns ns 1,27 0.92 - - 0.61
DG 0.86
NG 1.44 ns ns
DNG 1.48

"D1and D2 =11Nov. And 12 Dec_respectively.

"™N1,N2 and N3 = 50,75 and 100 kg N/fed., respectively.
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Moreover, the data show that the line No.15 had the highest protein
content in grains at the normal sowing date under the highest N-level (100
kg N/fed) in the 1¥ season. While for the 2™ season, the line No.13 gave
the highest value in the 2" season under the same treatments. Over al)
treatments the lines No’s 15,19,34 and 37 had the highest values for grain
protein percentage under different treatments in the two seasons. Further,
the high-yielding genotypes had less grain protein content except the line
No. 36 in the 1¥ season.

B-Phenotypic Stability

Pooled analysis of variance in Table (10) reveals that difference among
the twelve-wheat genotypes was highly significant for the studied traits
over 12 studied environments. Also variability among environments (linear)
was large enough for a proper estimation of b; values. Pfahler and Linskens
(1979) pointed out that variability among environments is an important
factor and in large part determines the usefulness of (b;) values. The highly
significant mean square due to environment + (genotype x environment)
interaction revealed that genotypes interacted considerably with the
changes in the environmental conditions. These results are in agreement
with the findings of Chaubey and Sastry (1981), Ismail (1995) and Menon
et al (1996) they reported that the response to environments was genetically
controlled and showing the differential response of wheat genotypes to
different agro-climates. The mean squares of genotype x environment
interaction  (linear portion of interaction} were highly significant and
explained the large part of interaction, indicating that the studied characters
were highly influenced by the changes in the environmental conditions.
Similar trend was also reported in wheat by Chaudhary and Paroda (1980),
Sharma et al (1987), Ismail (1995), Menon ef al (1996) and FL-Nagar
(1997) who found that the regression analyses were significant. However,
the magnmitude of the vamance due to genotypes and that due to
environments was much larger as compared with that due to (GEE)
interaction. On the other hand, mean squares due to deviation from
regression (non-linear portion of interaction) were significant showing
differential of genotypes response to environmental conditions for the three
characters. In this respect, Ebrehart and Russell (1969) mentioned that the
most important stability parameter appeared to be the deviation mean
squares, where all types of gene action are to be involved in this parameter
and considered varieties with the lowest deviation being the most stable. In
addition, Joppa et al (1971) pointed out that, the magnitude of $°d; was an
excellent indicator of specific genotype x environment interaction.
Moreover, the magnitude of predictable (linear) portion of interaction was
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Table 10. Mean squares of stability analysis of variance for 3 characters
studied in 12 wheat genotypes

Heading date  Grain yield/ Protein

Source of variance d.f (day) plant (g) percentage
Genotype(G) 11 232.40" 267.18% 1.54~
Environment (El+ (GXE) 132 29.48™ 15.80* 0.02
Environment(Linear) 1 2556.37* 3042.00* 124.68**
GxE (Linear) 1 8.00~ 24.99* 1.81*
Pooted deviation 120 4.88* 6.1 0.63*
Genotype
8 10 2.98* 9.58* 0.94
10 10 7.3 9.34* 1.51
13 10 112 4.91* 0.52
15 10 8.36* 5.06* 0.39
19 10 0.7 404 0.58*
34 10 14.36 4.57 0.36
36 10 6.88* 6.18* 0.91*
a7 10 267 8.94> 0.37
46 10 5.00* 5.42* 0.50
47 10 6.20* 4.11 0.21
Sakha 69 10 1.13 6.24* .97
Sids 1 10 1.79 4.90* , 0.27
Pooled error 432 (144) 2.46 0.3

*, denote significant differences at 0.05and 0.01 levels of probability, respectively.
* Number between parenthesis are the degrees of freedom for protein percentage.

larger than for nonpredictable (non-linear) portion for all traits. Similar
finding was obtained by Sharma ef a/ (1987) for grain yield. Furthermore,
Chaudhary and Paroda (1980) reported that both the linear and non linear
components of interaction were found to be almost equally important for
the stability of protein content in wheat.

The three parameters of stability, ie, mean (X). regression
coefficient (b;) and deviation from regression ($d;) estimated for different
characters are given in Table (11) and shown in graphical figures (1) and
will be discussed as follows:

1. Heading date

Table (11) and Fig. (1) give means of genotypes and stability
parameters for heading date. Heading dates of genotypes ranged from 87.47
days for the line No. 34 to 103.66 days for the line No. 8. These two lines
had intermediate values for grain yield/plant. However, genotypes averaged
9847 days over all environmentis. The high yielding genotypes (lines No s
47,46,10 and 36 and the check cv. Sids 1, (Tables 6 and 7) were found to be
late in heading, except the line No. 36 was medium which was earlier with
about 7 days than the general mean. Heading date of the line No. 37 and the
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Table 11. Stability parameters for heading date, grain yield and protein percentage of 12 wheat genotypes over 12 environments.

Heading date(day) Grain yield/plant (g) Protein prcenta ge
Genotype X b, s?d, X b, s% d; X b, 5% g,
8 103.66 0.79 1.62** 17.66 1.30 7.1 12.23 0.52 0.63*
10 101.50 1.10 6.01™ 20.87 1.17 6.88™ 1211 0.74 1.20%*
13 95.35 1.26 -0.24 17.46 1.32 2.45" 11.93 1.8 0.20
15 96.23 0.94 6.99* 16.09 0.58* 2,59 12.66 1.53* 0.07
19 101.35 1.32* 0.64* 15.23 .55 1.58* 12.49 0.60 0.27*
34 87.47 0.74 12.99* 17.21 0.84 210 12.74 1.21 0.05
36 91.75 1.20 5.52* 19.80 1.27 3.72+ 12.31 1.07 0.59%
37 98.79 1.09 1.31* 16.43 0.93 6.48* 12.82 0.74 0.05
46 101.29 0.83 3.63~ 22.25 1.16 2.95* 12.26 0.82 0.19
A7 101.87 0.93 4,84+ 23.69 1.43™ 1.65** 12.11 1.25 -0.09
Sakha 69 99.00 0.94 -0.23 15.34 0.77 3.78~ 11.60 1.08 0.66**
Sids 1 103.31 0.83 0.43* 19.17 0.64" 2.44% 12.80 6.54 0.03
Average 98.47 18.43 12.32
L.S.D 5% 0.93 1.25 0.45
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check cv. Sakha 69 were very close to the general mean. The first stability
par ameter (b;) was non-significant for all genotypes, except the relatively

late heading line No. 19 had b, value significantly higher than unity
considering to be more responsive to better environments. While, the
second stability parameter (S’d;) was non-significant only for the line No.
15 and the check cv. Sakha 69 showing that these two intermediate heading
genotypes were the most stable for this character. In this respect, Hassan
(1997) found that Sakha 09 cv. was unstable for daysto 50 % heading
under specific environments. Conversely the earliest line No. 34 in the
present study was considered unstable, it had the highest $°d; value (S*d; =
12.99) among all genotypes. Furthermore, the lines No’s 8,19,37 and check
cv. Sidsl having the least $°d; values are being more stable than the lines
No’s 10,15,36,46 and 47 which had slightly higher S’d; values. Generally
the above results indicated that the majority of genotypes appeared to be
less stable for heading date. Although, Chaubey and Sastry (1981)
mentioned that of most wheat culiivars were stable for days to flowering,
Ismail (1995) reported that heading date was a less stable character,
indicating stability results depend on genotypes set use.

2. Grain yield /plant

Results in Table (11) and Fig. (1) showed considerable variation
among genotypes for mean yield and for estimated regression parameters
(bi and S*d;). Grain yield/plant for the 12 wheat genotypes ranged from
15.23 to 23.69 g with an overall mean of 18.43 g. The line No. 47 had the
highest grain yield followed by lines No’s 46,10,36 and the check cv.
Sids1, with significant differences among them. These 5 genotypes yielded
above the grand mean and considered as high yielding group. The other
genotypes, yielded below the grand mean and classified as medium (means
of yield more than 16 to less than 18 g) and low (means of yield less than
16 g) yielding groups.

Values of regression coefficients (b;) ranged from 0.55 to 1.43 with
different degrees of significance, indicating differential responses of
genotypes to the studied environments. On the other hand, values of
deviation from regression (8%d) were highly significant for all genotypes.
The high vyielding lines, i.e,, lines No. 36 and No. 46 had b; values closely
to unity and least S?di values thus, they could be considered the most
desirable and stable ones. Also, the two high yielding genotypes, i.e., line
No. 47 and the check cv. Sids] are being stable on the basis of its low S%d;
values with b; > 1 vs b; < 1, respectively showing that line No. 47 would be
more responsive and yielded relatively better in more favourable growing
conditions, while the check cv. Sidsl is relatively better under less
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favourable environments but not as good under favourable environments.
Results of yield performance (Tables 6 and 7) emphasize this conclusion,
where the line No. 47 had the highest yield under normal sowing date with
applying 75 kg N/fed., in the two growing seasons which proved to be
useful material under this conditions, or considering suitabie for growing
under good conditions whereas the check cv. Sids] maintained its yield
relatively more than yields of other genotypes as environment became yet
poorer, i.e., under late sowing with applying 50 kg N/fed. Ghanem et al
{1996) illustrated that Sids 1 was unstable for yield when tested in four
agroclimatic zones across Egypt. However, the remainder high yielding line
No. 10 having b; value did not differ significantly from unity with high S$%d;
value, therefore, it was  considered as unstable genotype. Regarding
medium yielding genotypes, however, two of them, 1.e., line No. 8 and No.
37 were found to be unstable, where they had b; values very close to unity
and high S°d; values revealing thereby specific instability for this trait, as
pointed out by Eberhart and Russell {1966) and Joppa ef al (1971).
Whereas two others, i.e, lines No. 13 and No. 15 were stable which had
least S’d; values with by > 1 vs b; < | for the two lines, respectively,
revealing that line No. 13 is more responsive to favorable environments
while the line No. 15 is lesser which is expected to be equal or exceed the
average performance only under unfavorable environment. The remainder
medium yielding line No. 34 considered also as stable genotype and having
general stability. On the other hand, the two low yielding genotypes, ie.,
the line No. 19 and the check cv. Sakha 69 were stable {small deviation
mean square), but line No. 19 is relatively better adapted to unfavorable
environments (b<1) while the check cv. Sakha 69 have general adaptability
over all environments studied. Ismail (1995) and EL-Nagar (1997) found
that Sakha 69 cv. was unstable for grain yield. Also, Nanda ef a/ (1983)
indicated that lower yielding variety may be most stable. Further, Kaltsikes
(1971) pointed out that stability of yield performance can be incorporated
without impairing yielding ability in wheat and triticale.

The previous results indicated that there i1s no clear trend can be
drawn between yielding ability and stability of wheat genotypes, although
certain lines (36 and 46) combined high mean performance with unit linear
response and low deviation from linearity, revealing the possibility of
developing stable and high yielding varieties through wheat breeding
programs. In this respect, Abd EL-Hakeem (1983) mentioned the
successfulness of wheat breeding efforts in introducing G. 157 and Sakha
78 as stable and high yielding varieties.
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3.Grain protein content

Means and stability parameters of wheat genotypes for grain protein
content are given in Table (11) and Fig. (1). Mean values ranged from
11.60% for the check cv. Sakha 69 to 12.82% for line No. 37 with an
average of 12.32%. Estimates of stability parameters showed that b; values
did not differ significantly from unity for all genotypes exhibiting general
stability across different environments, except b; values for the lines No. 13
and 15 that were significantly greater than unity indicating the higher
responsive of these lines under good environments. On the other hand, $%d;
values did not differ significantly from zero for all genotypes except for the
lines No’s 8,10,19,36 and the check cv. Sakha 69 considering these
genotypes being less stable than the other genotypes. The above results did
not show clear association between the mean performance and stability of
genotypes for grain protein percentage. EL-Nagar (1997) indicated that
wheat cultivars had high values for grain protein content were unstable.
Further, Chaudhary and Paroda (1980) found that the stability of this trait of
a population was the specific property of the genotype itself and did not
relate to either the homogeneity or the heterogeneity of the population.
They also indicated that widely adapted genotypes showed high stability for
protein content over environments,
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