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ABSTRACT

This study was carried out at Sakha Agricultural Research Station during
the two growing seasons 1997-98 and 1998-99 to evaluate twelve wheat cultivars and
lines under two treatments on wheat yield and its components, some agronomic,
technological and viability traits using a split- plot design with four replications.

The two treatments were:  a- Low input (35 kg N/fad + four irrigations)
b- High input (70 kg N/fad + six irrigations)

The low and high inputs were allocated to the main plots and the
genotypes were assigned to the sub-plot.

The results showed that the cultivars and lines differed and significantly
responded in all studied characters. Also, the high input treatment outyielded and
surpassed the low one in all traits except forl000 kernel weight, germination %,
plumule and radical length and crude protein %.

Moreover, the interaction between genotypes and treatments responded
significantly in number of spikes/m?, grain and straw yields, crude protein %, fat % and
crude fiber %.

In conclusion, to grow wheat under the high input, the cultivars Sakha 8,
Sakha 61, Sakha 69,are recommended. Meanwhile, Giza 164 and Sids 6 are
recommended for growing wheat under low input conditions.

INTRODUCTION

Since early sixties of this century. Egypt is suffering a wide gab
between production and consumption due to high birth rate unrational
percapita consumption, and a limited area for growing wheat during winter
season. Therefore, Shehab EI-Dein (1993 a and b), suggested that
increasing wheat production could be achieved through maximizing the
production per unit area (vertical expansion) and/ or invading deserts to
expand the cultivated area (horizontal expansion). He also indicated that the
vertical expansion would be reached via developing high yielding cultivars
and simultaneously implementing proper cultural practices. On the other
hand, Mitkees et. Al., (1989), reported that using of several cultivars is the
best policy for growing wheat allover Egypt.

Many Egyptian wheat breeders released many high vyielding, i.e..
Gomaa et. al., (1984) released Sakha 61 for the Delta and Sakha 69 for wider
cultivation. Also, in 1990, Gomaa et. al., developed four wheat cultivars Giza
162, Gizal63, Gizal64 and Sahka 92 which are characterized by superiority
and wide adaptability in Middle and upper Egypt. Moreover, Mitkees et. al.,
(1998 b) released the wheat cv. Gemmeiza 5 and Shehab El Dein et. al.,
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(1999)also developed the two rust resistant and high yielding cultivars Sakha
93 and Giza 168

To grow wheat or any other crop in deserts, water irrigation could
be considered as the limiting factor, so saving water by cultivating drought
tolerant cultivars will help in solving this problem and will maximize the
benefits from the available irrigation water. Moreover, reducing the utilized
amounts of N fertilizers will reduce the total production costs and will help in
keeping environment clean and more healthy.

In Al-Qassim region, Ismail (1993) found that wheat yield. increased
linearly with the increment of applied water up to about 500 m. In addition
Ismail and Shehab EL-Din El, (1992) found that 923-964 mm of applied water
gave the highest yield of wheat. Also, Shehab EL-din and Ismail (1997)
rported that application 5.0 mm per day gave high grain yield, number of
kernels/ spike, number of spikes/m2 and plant height. EL-Emeery et. al.,
(1994) reported that water amount had no significance on seed germination
under optimal conditions in contrast with a significant effect under sub-optimal
conditions. Also, they noticed that increasing water supply increased
moisture, fat and crude fiber. On the other hand, low water supplies
depressed seed yield as a result of lower number of grains/spike.

Numerous investigators in different parts of the world, have
reported that applying optimum levels of nitrogen, greatly increased wheat
grain yield and its components, as well as seed quality ( Sharshar et. al.,
1995, Sharshar et. al,. 2000 and Sobh et.al., 2000)

The main objective of this study was to evaluate the yield and other
agronomic and technological characters for twelve wheat cultivars and lines
under low and high inputs treatment to reduce production costs.

MATERIALS AND METHODS

The present investigation was carried out at Sakha Agricultural
Research Station experimental Farm during the two wheat growing seasons
1997/1998 and 1998/1999 to evaluate twelve Egyptian wheat cultivars and
lines under low and high inputs:

1- Low input: Four irrigations ( at sowing, tillering, booting and milk stages) with
35 kg N/fad.
2- High input: six irrigation ( at sowing tillering, elongation, booting, flowering and
milk stage) with 70 kg N/fad.
The different genotypes were selected to comprise the following
categories :
1- High yielding cultivars with wide adaptability, i.e. Sakha 69 and Sids1.
Cultivars having high salinity tolerance such as Sakha 8.
Stripe rust resistant wheat cultivar Sakha 61.
3- Early maturity and long spike cultivars i.e. Sids 4, Sids 6 and Sids 7.
4- The heat tolerant cultivar Giza 164.
5- The new wheat promising cultivar Gemmeiza 5
6- New long spike wheat promising lines, Sakha 204 sakha,206 and
Sakha 208
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The soil physical and chemical analyses of the experimental site
are shown in Table 1.

Table (1): Some physical and chemical properties of the experimental

site
Properties values
1997/98 1998/99

1- Physical properties

Sand % 17.00 15.20

Silt % 34.70 34.90

Clay % 44.80 48.30

Textural class Clay Clay
2- Chemical properties

PH 8.00 8.10

O.M. % 2.00 2.10

Available-N ppm 40.00 42.12

Available-P ppm 8.00 9.35

Available- K ppm 279 262

The experiment was carried out during the last week of November
using split plot design with four replications in which the main plots assigned
for the low and high inputs, while, the sub-plots were cultivars and lines. Each
plot consisted of 12 rows x 20 cm apart x 3.5 meter long, therefore, the plot
size was 8.4 m?

Phosphorus fertilizer was applied after land preparation before
sowing in the form of super phosphate at the rate of 15 kg P2Os/fad. Seeding
rate was 400 seeds/m2, using the drilling sowing machine.

Nitrogen fertilizer was added in the form of urea 46% N at three
equal splits, right before irrigation at sowing, tillering and booting stages. The
other cultural practices are carried out as recommended.

The data collected from each plot were; days to heading and
maturity that obtained by counting number of days from planting to the date
on which about 50% of the heads were out of their flag leaf sheaths and 50%
of the peduncles turned yellow, respectively. Ten randomly selected plants
were measured from the soil surface to the tip of the main spikes excluding
awns, and their average were calculated to determine plant height. Then the
main spikes of the ten plants were picked to measure number of
kernels/spike. Number of spikes/m? were determined from a random sample
of 1.0 m? taken from each sub-plot. A 1000-seed random sample was hand
counted to determine the kernel weight.

At harvesting time, the ten central rows of each sub-plot, were
harvested and threshed to avoid border effects. The clean kernels were
weighed and adjusted to ton/fa to determine grain yield.

Technological studies includes germination test which was
estimated according to the international rules (ISTA, 1993), while radical
length and plumule length, was measured according to (AOSA, 1986).
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Percentages of moisture, fat, crude fiber, crude protein were determined
according to the procedures outlined in (A.O.A.C. 1990).

Statistical analysis of variance of the two seasons, were made
according to Gomez and Gomez (1983).

RESULTS AND DISCUSSION

Agronomic traits:

Data shown in Tables (2, 3) and Figure (1) revealed that there are
significant differences among the tested cultivars and lines under both low
and high inputs in days to heading and maturity and plant height in the two
seasons. It was found that Gemmeiza 5 and Sids 1 were the latest cultivars
while the earliest cultivar was Sakha line 208 and the data cleared that the
low input treatment gave an earliest headling date comparing with the high
input.

Shehab Eldin, 1993 b. found that differences in heading dates are
influenced by cultivar genotypes as well as the prevailing environmental and
climatic conditions

In general, the earliest cultivars in heading were the earliest in
maturity and viceversa. The data indicated that late heading cultivars usually,
have shorter periods for grain filling comparing to those of early ones (Duguid
and Babel, 1994 and Mou etal .,1994). However, maturity date is a
guantitatively inherited character controlled by the caltivar genotype as well
as the prevailing environmental climatic genotypes (Menshowy 1996 and
Menshowy 2000).

The data clarified that plant height of different genotypes were
significantly different in both treatments. The behavior of the different
genotypes was different under the two treatments where the tallest cultivar
under high input was Sids 1 followed by Sakha 69, Sakha 61 and Sids 4. On
the other hand, the tallest cultivar under low input was Sids 1 followed by
Sids 4, Sakha line 208 and Giza 164, respectively. These results show that
the differences in plant height among cultivatllors might be attributed to the
differences in their genetically make up (Abd El-Gawad et al, 1986).

Yield and its components:

Number of spikes/m? for the twelve studied wheat cultivars and
lines at low and high inputs are presented in Tables (2,3). This data indicates
that all cultivars recorded the highest number of spikes/m?2 at the high input.
Giza 164 wheat cultivar gave the highest number of spikes followed by
Sakha 8, Gemmeiza 5, Sids 1, Sakha 61 and Sakha 69, respectively.
Meanwhile cultivars Sids (4, 6, 7) and Sakha lines (204, 206 and 208) gave
the lowest number of heads.

Regarding to number of kernels/spike, it is obvious from Tables (4,
5) and Figure (2) that there are big differences among the low and the high
treatments as well as among cultivars. Also, the data clear that, the highest
number of kernels/spike were found at the high input. Regarding the behavior
of the cultivars under high input, Sakha 8 gave the highest number followed
by Sakha line 204, Sakha 69, Sids 1 and Sakha line 206, respectively.
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Meanwhile, at low inputs Sakha line 204 gave the highest number of
kernels/spike followed by Sakha 8 and Sakha line 206.

It is obvious from Tables (4 and 5) that 1000 kernel weight
significantly responded to both genotypes and treatments. The high input
treatment recorded the highest 1000-kernel weight comparing with the low
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Tab. 2
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Tab. 3
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input. Sids 7 in the first year and Sids 4 in the second year gave the highest
value where Sids 1 and Sakha line 208 were the highest 1000-kernel weight
in the first and second seasons, respectively.

As shown in Table (4 and 5) and Figure (3), wheat grain yield was
significantly responded to genotypes and treatments. It is clear that, the high
input treatment outyielded the low input where Giza 164, Sids 6, Sakha 8 and
Sakha 61 gave more yield than the other cultivars and lines. The high yielding
ability of Giza 164 due to high number of spikes/m? and the heaviest kernel
weight, while in Sids 9 kernel weight was the main factor for excess in yield.

Regarding to straw yield, it is clear from Tables (4 and 5) and
Figure (4) that there are big differences among cultivars and lines as well as
treatments. The highest straw yield was obtained from cultivars Sids 1, Sakha
69, Sakha 61, Gemmeiza 5 and Sakha 8 where Sakha line 204 and 206 gave
the lowest straw yield. It is clear from the tables, Sids 1, Sakha 69, Sakha 61,
Sakha 8, Gemmeiza 5 and Sids group (4, 6, 7) gave the highest straw yield
under the high input treatment while Sakha lines 204, 206 and 208 gave the
lowest straw yield. At the low input treatment the cultivars Sakha 8 and Sids 1
outyield the cultivars Sakha line 204, 206 and Giza 164 regarding straw
yield. Genotypes which gave the highest straw yield are those who gave the
tallest plants and the higher number of spikes/m2. These results are in
agreement with those found by EI-Emeery et al. (1994), Towfeelis et al.
(1998), Mostafa and Mahgoub (1998) and Eman and Abou-Warda (1998).

Germination % and seedling vigor:-

As shown in Table (6 and 7), the germination %, seedling vigor
(radical length (cm) and plumule length (cm) ) significantly responses to
genotypes and treatments. The low input treatment gave the highest
germination and seedling vigor in comparison with the high input treatment.
Sakha line 208 and Sids 6 gave the lowest germination %, while Sakha line
208 and Gemmeiza 5 gave the lowest radical length. For plumule length the
cultivar Sakha line 206, Sakha line 208, Giza 164 and Sids 1 recorded the
least values. EI-Emeery et al. (1994) reported that, low water supply which is
received by wheat plants resulted in a higher amino acids composition of
grain protein as comparing with high water supply which is very important in
the metabolism during seed germination and seedling growth.

Chemical composition:

It is clear from Tables (8 and 9) and Figures (5-8 ) that, crude
protein % , fat % and crude fiber % are significantly responded to genotypes
and treatments, while the moisture content % did not affect significantly.

Regarding crude protein %, the highest mean values are recorded
to cultivars Sakha 8, Sakha lines (204, 206, 208) and Sids (4, 6, 7) while Giza
164 occupied the last rank. Concerning to treatments, The low input
treatment gave the highest crude protein % for all cultivars except Sakha 61,
Gemmeiza 5 and Giza 164 is comparison with the high input treatment.

As for fat and crude fiber percentages all the cultivars gave the
highest values under the high input except the cultivars Sakha 8, Sids
(4,7) and Sakha (204, 208) for fat % and the cultivars Sakha 8,Sids 7 and
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Sakha 7208 for crude fiber % and this is reflected on the high significance of
the interaction between the cultivars and treatments.

These results are in accordance with those obtained by Ali (1976)
and El-emery et al.(1994).
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Table (2):Means of days to heading, days to maturity, plant height (cm)
and No. of spikes/m? of 12 bread wheat cultivars and lines as
affected by low and high inputs (Nitrogen and water), season

1997/98
Days to heading Days to maturity Plant height (cm) No.of spikes/m?
Varity (A) Low high Low high Low high Low High
®) (B) Mean ®) (B) Mean ®) ®) Mean ®) 8) Mean
Sakha 8 89.00 | 92.00 [90.50 b| 142.00 | 151.00 |146.50ab| 106.00 121.00 113.50 b 307.18 ¢ | 41757 a | 362.38 a
Sakha 61 84.00 91.00 |[87.50 c| 140.00 153.00 [146.50ab| 110.00 127.00 118.50 a 337.13 bc | 370.30 b | 353.72 ab
Sakha 69 90.00 94.00 [92.00 b| 142.00 154.00 148.00 a 109.00 1.29.00 119.00 a 334.90bc | 357.43 b | 346.17 ab
Gemiza 5 89.00 | 96.00 [92.50 a| 142.00 | 155.00 | 148.50 a | 109.00 126.00 1175 a 345.30 bc | 369.80 b | 357.55ab
Sids 1 93.00 98.00 [95.50 a| 144.00 153.00 148.50 a 111.00 129.00 120.00 a 385.64 b |335.64bc| 360.64 a
Sida 4 80.00 | 82.00 [81.90 d| 128.00 | 145.00 | 136.50 c | 115.00 119.00 117.00 a 357.18 b | 375.74 b | 366.46 a
Sids 6 80.00 85.00 [82.50 d| 136.00 148.00 142.00 b 109.00 118.00 113.50 b 389.36 b | 374.26 b | 381.81 a
Sids 7 79.00 | 82.00 [80.50 d| 124.00 | 144.00 | 134.00 c | 108.00 114.00 111.00 b 354.70 b | 357.67 b | 356.19 ab
Giza 164 84.00 | 92.00 [88.00 c| 133.00 | 147.00 | 140.00 b 98.00 110.00 104.00 ¢ | 333.16 bc | 422.77 a | 377.97 a
Sakhaline 204 | 77.00 | 84.00 |[80.50 c| 124.00 | 142.00 | 133.00 c | 104.00 109.00 106.50 ¢ 35541 b | 27153 d | 31347 c
Sakhaline 206 | 83.00 | 90.00 |[86.50 d| 131.00 | 145.00 | 138.00 c | 100.00 111.00 105.50 ¢ | 333.17bc | 304.95 c | 319.06 b
Sakha line 208 | 68.00 | 84.00 [76.00 e| 109.00 | 126.00 | 117.50 d 95.00 111.00 103.00 ¢ | 345.05bc | 256.44 d | 300.75 c
Mean 83.00 | 89.17 | 81.08 | 132.92 | 146.92 139.92 106.17 118.67 112.42 348.18 351.18 349.68
A * % * % * % *
B * % * % * % * %
AxB N.S N.S N.S *
Means designated by different letters in the same column are significantly different at 5%
according to Duncan's multiple range test.
Table (3): Means of days to heading, days to maturity, plant height (cm) and
No .of spikes/m? of 12 bread wheat
cultivars and lines as affected by low and high inputs (Nitrogen
and water), season 1998/99
Days to heading Days to maturity Plant hight (cm) No.of spikes/m?
Varity (A) Low |high Low high Low high Low high
®) (®) Mean (®) ®) Mean ®) ®) Mean (®) (®) Mean
Sakha 8 90.00 | 96.00 | 93.00 b | 144.00 | 152.00 | 148.00 ab | 108.00 | 123.00 | 115.05 b | 310.25 c | 421.75 a | 366.00 a
Sakha 61 85.00 | 92.00 | 88.50 ¢ | 141.00 | 154.00 | 147.50ab | 111.00 | 129.00 | 120.00 a | 340.50 bc | 374.00 b | 357.25 ab
Sakha 69 91.00 | 95.00 | 93.00 b | 143.00 | 156.00 | 149.50 a | 110.00 | 130.00 | 120.00 a | 338.25 bc | 361.00 b | 349.63 ab
Gemiza 5 90.00 | 97.00 | 93.50 a | 143.00 | 156.00 | 149.50 a | 110.00 | 128.00 | 119.00 a | 348.75bc | 373.50 b | 361.13 ab
Sids 1 94.00 | 99.00 | 96.50 a | 145.00 | 155.00 | 150.00 a | 113.00 | 130.00 | 121.50 a | 389.50 b | 339.00 bc | 364.25 a
Sida 4 81.00 | 83.00 | 82.00 d | 129.00 | 147.00 | 138.00 ¢ | 116.00 | 120.00 | 118.00 a | 360.75 b | 379.50 b | 370.13 a
Sids 6 81.00 | 86.00 | 83.50 d | 137.00 | 149.00 | 143.00 b | 110.00 | 119.00 | 114.50 b | 393.25 b | 379.00 b | 385.63 a
Sids 7 80.00 | 83.00 | 81.50 d | 126.00 | 146.00 | 136.00 ¢ | 109.00 | 115.00 | 112.00 b | 358.25 b | 361.25 b | 359.75 ab
Giza 164 85.00 | 93.00 | 89.00 c | 134.00 | 149.00 | 141.50 b | 99.00 111.00 | 105.00 c | 336.50 bc | 427.00 a | 381.75 a
Sakha line 204 | 78.00 | 85.00 | 81.50 d | 125.00 | 143.00 | 134.00 ¢ | 105.00 | 110.00 107.5 c | 359.00 b | 274.25 d | 316.63 c
Sakha line 206 | 84.00 | 91.00 | 87.50 ¢ | 133.00 | 146.00 | 139.50 bc | 101.00 | 113.00 | 107.00 c | 336.50 bc | 308.00 c | 322.25 b
Sakha line 208 | 69.00 | 84.00 | 76.50 e | 127.00 | 111.00 | 119.00 d | 96.00 112.00 | 104.00 c | 348.50 bc | 259.00 d | 303.75 ¢
Mean 84.00 | 90.33 87.17 135.58 | 147.00 141.29 107.33 | 120.00 113.67 351.67 354.69 353.18
A * % * % * % * %
B * % * % * % * %
AxB N.S N.S N.S *x

Means designated by different letters in the same column are significantly different at 5%
according to Duncan's multiple range test.




J. Agric. Sci. Mansoura Univ., 25 (6), June, 2000.

Table (4): Means of No. of kernel/spike, 1000-kernel weight (gm), Straw
yield (Ton/fad.) and grain yield of bread wheat cultivars and

lines as affected by low and high inputs (Nitrogen and water)

in 1997/98.
No. of kernels/spike 1000-kernel weight (gm) Straw yield (Ton/fad.) Grain yield (Ton/fad.)
Varity (A) Low height Low high Low high Low High
®) ) Mean ®) (B) Mean ®) ) Mean ®) ®) Mean
Sakha 8 57.01 69.34 | 63.18 a | 44.01 46.09 45.05 b 275 ¢ 592 a |[434ab| 248 b | 282 a |265ab
Sakha 61 45.84 54.36 50.10 b 44.85 46.88 45.87 b 272 c 6.44 a 4.58 a 229 b 2.75 a | 252 ab
Sakha 69 43.86 62.36 53.11 b 47.62 45.35 46.49 d 242 c 701 a 4.72 a 217 b 265 a | 241 b
Gemiza 5 39.93 54.83 | 47.38 c | 44.75 46.24 45.50 b 2.62 c 587 a |425ab| 221 b [ 248b |[2350b
Sids 1 46.27 60.99 53.63 b 44.31 43.61 43.96 b 257 c 7.33 a 4.95 a 214 b 285 a | 250 b
Sida 4 36.53 43.25 | 39.89 c | 53.76 55.94 54.85 a 253 ¢ 549 a | 401 b | 244 b [ 253b|249b
Sids 6 42.90 57.21 50.06 b 50.54 50.15 50.35 a 231 c 551 a 391 b 2.66 a 3.00 a | 2.83 a
Sids 7 32.77 45.87 | 39.32 ¢ | 52.38 55.25 53.82 a 1.88 d 5.12ab | 3.50bc | 220 b | 252b | 236 b
Giza 164 37.87 50.99 | 44.43 c | 50.10 54.06 52.08 a 1.83 d 5.03ab | 3.43bc | 287 a | 3.09 a| 298 a
Sakha line 204 57.33 65.57 | 61.45 a | 43.27 47.57 45.42 b 1.90 d 400b |295d| 133 c | 178 c | 156 cC
Sakha line 206 55.69 61.19 | 58.44ab | 41.83 48.22 45.03 b 151 d 418 b | 285d | 158 c |[209a|184c
Sakha line 208 28.74 40.50 | 3462 d | 38.71 49.55 44.13 b 249 c 452 b |351lbc| 186 c [284a|23b
Mean 43.72 55.54 49.63 46.29 49.13 47.71 2.29 5.54 3.95 2.19 2.62 2.40
A * % * * % *
B * % * % * % * %
AxB N.S N.S * *x
Means designated by different letters in the same column are significantly different at 5%
according to Duncan's multiple range test.
Table (5): Means of No. of kernel/spike, 1000-kernel weight (gm), Straw
yield (Ton/fad.) and grain yield of bread wheat cultivars and
lines as affected by low and high inputs (Nitrogen and water)
in 1998/99.
No. of kernels/spike 1000-kernel weight (gm) Straw yield (Ton/fad.) Grain yield (Ton/fad.)
Varity (A) Low high Low high Low high Low high
(®) (®) Mean (®) ®) Mean ®) ®) Mean (®) (®) Mean
Sakha 8 57.58 70.03 63.80 a | 4445 | 46.55 | 45.50 b 2.78 ¢ 5.98 a 4.38ab | 250 b | 2.85 a | 2.68ab
Sakha 61 46.30 54.90 50.60 b | 4530 | 47.35 | 46.33 b 275 ¢ 6.50 a 462 a | 231 b | 278 a | 2.55ab
Sakha 69 44.30 62.98 53.64 b | 45.80 | 48.10 | 46.95 b 244 c 7.08 a 476 a | 219 b | 268 a| 243 b
Gemiza 5 40.33 55.38 47.85 c | 4520 | 46.70 | 45.95 b 2.65 ¢ 5.93 a 4.29ab | 223 b | 250 b | 236 b
Sids 1 46.73 61.60 54.16 b | 44.05 | 4475 | 4440 b 2.60 c 7.40 a 500a | 216 b | 288 a]|252b
Sida 4 36.90 43.68 40.29 ¢ | 54.30 | 56.50 | 55.40 a 2.56 ¢ 5.54 a 405b | 246 b | 256 b | 251 b
Sids 6 43.33 57.78 50.55 b | 50.65 | 51.05 | 50.85 a 233 ¢ 5.57 a 395 b | 269 a|303a]|286a
Sids 7 33.10 46.33 39.71 ¢ | 5290 | 55.80 | 54.35 a 1.90 d 5.17 ab 354bc | 222 b | 255b | 239b
Giza 164 38.25 51.50 44.88 ¢ | 50.60 | 54.60 | 52.60 a 1.85 d 5.08 ab 347bc | 290 a | 3.12 a | 3.01 a
Sakha line 204 57.90 66.23 62.06 a | 43.70 | 48.05 | 45.88 b 192 d 4.01 b 297 d | 134 c|[180c|157¢c
Sakha line 206 56.25 61.80 | 59.03ab | 42.25 | 48.70 | 4548 b 153 d 422 b 287 d | 160c|[211a|186cC
Sakha line 208 29.03 40.90 34.96 d | 39.10 | 51.05 | 45.08 b 251 ¢ 457 b 354bc | 188 c | 287 a | 238 b
Mean 44.17 56.09 50.13 46.75 | 49.71 48.23 2.31 2.59 2.21 2.64 2.43
A * % * * % *
B * % * % * % * %
AxB N.S N.S * *x

Means designated by different letters in the same column are significantly different at 5%
according to Duncan's multiple range test.
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Table (9): Means of chemical composition of bread wheat cultivars
and lines as affected by low and high inputs (Nitrogen
and water) in 1998 /1999

Crude protein (%) Fat (%) Crude fiber (%) Moisture content (%)
Varity (A Low high Low high Low high Low high
y (A) ) ) Mean (®) ®) Mean ®) (®) Mean ) 8) Mean
Sakha 8 16.00 a 1253 c | 1426 a | 166 c | 223ab | 194 b | 225d 342 b 283 d | 12.30 |13.42 1285
Sakha 61 1435 b 12.40 c 13.37 b [ 185bc | 277 a 231 a | 272 c |430 aa| 351 b | 1249 |1345|12.97
Sakha 69 15.04 ab 1218 ¢ | 1361 b | 191 b | 226 a |[2.08ab| 325 b | 446 a | 385 b | 12.24 |13.35|12.80
Gemiza 5 1457 b | 1210 c | 1333 b | 1.78bc| 255 a | 216 a | 366 b | 484 a | 425 a | 12.35 |13.34]12.85
Sids 1 16.73 a 10.16 d 1344 b | 192 b 262 a 2.27 a | 257 cd| 5.07 a 3.82 b | 12.48 |13.59 | 13.04
Sida 4 16.44 a | 13.24bc | 14.84 a | 1.89bc | 2.08ab | 1.98 b [3.00 bc| 539 a | 419 a | 12.38 |13.45 | 12.91
Sids 6 16.72 a 11.16cd | 13.94ab | 1.81 c 234 a | 207ab| 240d 4.23 a 3.32 b | 1250 |13.40]12.95
Sids 7 16.69 a 1240 c | 1455 a | 1.88bc | 2.22ab | 205 b | 2.69 c 3.69 b 3.19 ¢ | 12.27 |13.42|12.84
Giza 164 1385 b 11.16 ¢ 1251 ¢ | 196 b 227 a 212 a | 258 ¢ 4.37 a 348 b | 12,58 |13.32|12.95
Sakha line 204 17.49 a | 11.90cd | 14.69 a | 1.87bc | 2.07ab | 197 b [ 275 c | 442 a | 358 b | 12.74 |13.10 | 12.92
Sakha line 206 16.38 a 1092 d | 13.65ab | 2.00 a | 236 a | 218 a | 297 c 476 a | 3.86 b | 12.39 |12.96 | 12.67
Sakha line 208 15.72ab | 1259 ¢ | 14.16 a | 1.89bc | 2.21ab’ | 205 b [ 284 ¢ | 351 b | 317 ¢ | 12.42 [13.10 | 12.76
Mean 15.83 11.90 13.86 1.87 2.33 2.10 2.81 4.37 3.59 12.43 | 13.33 | 12.88
A *x * * N.S
B * * * * % NS
AxB * % * % * % NS
Means designated by different letters in the same column are significantly different at 5%
according to Duncan's multiple range test.
Table (7): Means of germination and seedling vigor of bread wheat
cultivars and lines as affected by low and high inputs (Nitrogen and
water) in 199 8 /1999
S 0 Seedling vigor
Vari Germination (%) Radical length (cm) Plumule length (cm)
arity (A) - - -
Low high Mean Low high Mean Low Height Mean
(B) (B) (B) (B) (B) (B)
Sakha 8 100.00 a | 98.13 b 99.07 a 14.64 bc 1391 ¢ 14.28 12.54 ¢ 1241 c 12.48
Sakha 61 100.00 a | 100.00a | 100.00 a 15.00 b 14.83 bc 14.92 13.33 b 1291 c 13.12
Sakha 69 100.00 a | 98.75 b 99.38 a 14.82 bc 13.06 c 13.94 12.35 ¢ 12.05 ¢ 12.20
Gemiza 5 100.00a | 100.00a | 100.00a | 14.48 bc | 1245 d 13.46 12.77 ¢ 1253 ¢ 12.65
Sids 1 100.00 a | 100.00a | 100.00a | 14.72 bc | 13.73 ¢ 14.23 1301 b 1181 d 12.41
Sida 4 100.00 a | 98.00 b 99.00 a 16.04 a 13.37 ¢ 14.71 13.14 b 12.88 ¢ 13.01
Sids 6 100.00a | 95.63 ¢ 97.82 b 14.28 bc | 14.21 bc 14.25 12.88 ¢ 12.40 c 12.64
Sids 7 100.00 a | 99.38 ab | 99.69 a 15.88 a 15.38 a 15.63 1324 b 13.20 b 13.22
Giza 164 100.00 a | 100.00a | 100.00 a 1391 ¢ 13.87 ¢ 13.89 1335 b 10.97 d 12.16
Sakha line 204 98.75 b | 98.13 b 98.44 ab 14.22bc | 14.21 bc 14.21 1499 b 12.34 ¢ 13.67
Sakha line 206 100.00 a | 100.00a | 100.00a | 14.63 bc 13.52 c 14.08 14.99 b 11.86 d 13.43
Sakha line 208 100.00 a | 95.50 c 97.75 b 16.56 a 11.07 d 13.82 16.25 a 1142 d 13.83
Mean 99.90 98.63 99.26 14.93 13.63 14.28 13.57 12.23 12.90
A * * * %
B * * % * %
AXB * * % * %

Means designated by different letters in the same column are significantly different at 5%

according to Duncan's multiple range test.
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Table (6): Means of germination and seedling vigor of bread wheat
cultivars and lines as affected by low and high inputs
(Nitrogen and water) in 199 7 /1998

N Seedling vigor
. Germination (%) Radical length (cm) Plumule length (cm)
Varity (A) - - -
Low high Mean Low high Mean Low high Mean
(B) (B) (B) (B) (B) (B)
Sakha 8 99.00 a 97.16 b 98.10 a 14.50 bc 13.77 ¢ 14.14 1242 c 12.29 ¢ 12.36
Sakha 61 99.00 a 99.00 a 99.00 a 1485 b 14.68 bc 14.76 13.20 b 12.78 ¢ 12.99
Sakha 69 99.00 a 97.77 b 98.39 a 14.67 bc 1293 ¢ 13.80 12.26 ¢ 1193 ¢ 12.10
Gemiza 5 99.00 a 99.00 a 99.00 a 14.34 bc 12.45 d 13.40 12.64 ¢ 1241 ¢ 12.53
Sids 1 99.00 a 99.00 a 99.00 a 14.72 bc 13.59 ¢ 14.16 12.88 b 11.69 d 12.29
Sida 4 99.00 a 97.03 b 98.02 a 15.88 a 13.24 ¢ 14.56 13.01 b 12.75 ¢ 12.88
Sids 6 99.00 a 94.69 ¢ 96.85 b 14.14 bc 14.07 bc 14.11 12.78 ¢ 12.75 ¢ 12.78
Sids 7 99.00 a 98.40 ab 98.70 a 15.72 a 15.21 a 15.47 1311 b 13.07 b 13.09
Giza 164 99.00 a 99.00 a 99.00 a 13.77 ¢ 13.73 ¢ 13.75 13.22 b 10.86 d 12.04
Sakha line 204 97.77 b 97.16 b 97.47 ab 14.08 bc 14.07 bc 14.08 14.84 b 12.22 ¢ 13.53
Sakha line 206 99.00 a 99.00 a 99.00 a 14.50 bc 13.39 ¢ 13.95 14.84 b 11.74 d 13.29
Sakha line 208 99.00 a 94.55 ¢ 96.78 b 16.49 a 10.96 d 13.73 16.09 a 1131 d 13.70
Mean 98.90 97.65 98.27 14.81 13.51 14.16 13.44 12.15 12.80
A * * * %
B * * % * %
AXB * * % * %
Means designated by different letters in the same column are significantly different at 5%
according to Duncan's
multiple range test.
Table (8): Means of chemical composition of bread wheat cultivars and
lines as affected by low and high inputs  (Nitrogen and water) in 1997
/1998
Crude protein (%) Fat (%) Crude fiber (%) Moisture content (%)
Varity (A) Low high Low high Low high Low high
(B) (®) Mean (B) (B) Mean B) (B) Mean (B) (®) Mean
Sakha 8 1584 a | 1241 c | 1412 a| 164 c | 221ab | 192 b | 223 d |339 b[281 d| 12.17 | 13.29 | 12.73
Sakha 61 1421 b | 1228 ¢ | 13.24 b | 1.83bc | 274 a | 229 a | 269 c |4.26 a|[3.48 b| 12.37 | 13.32 | 12.85
Sakha 69 14.89ab| 12.06 ¢ [ 1348 b | 1.89 b | 224 a | 2.06ab | 322 b [442 a|3.82 b| 12.12 | 13.22 | 12.67
Gemiza 5 1443 b | 1198 ¢ [ 13.20 b | 1.76bc | 252 a | 214 a | 362 b |4.79 a|4.21 a| 12.23 | 13.21 | 12.72
Sids 1 16.56 a | 10.06 d [ 13.31 b | 190 b | 259 a | 225 a | 254 cd |5.02 a|[3.78 b| 12.36 | 13.46 | 1291
Sida 4 16.28 a | 13.11bc | 14.69 a | 1.87bc | 2.06ab | 1.96 b | 297bc |534 a[4.16 a| 12.26 | 13.32 | 12.79
Sids 6 16.55 a |11.05cd | 13.88ab| 1.79 c | 232 a | 2.05ab | 2.38 d |4.19 a[3.29 b| 12.38 | 13.27 | 12.83
Sids 7 16.52 a | 12.28 ¢ | 1441 a | 1.86bc | 220ab | 203 b | 266 ¢ |3.65 b[3.16 c| 12.15 | 13.29 | 12.72
Giza 164 13.71 b | 11.05¢c | 1239 c| 194 b | 225 a | 210 a | 255 c |433 a|344 b| 1246 | 13.19 | 12.83
Sakha line 204 17.32 a2 |11.78 cd| 1454 a | 1.85bc | 205ab | 195 b | 272 ¢ |4.38 a|3.55 b| 12.61 | 1297 | 12.79
Sakha line 206 16.22 a | 10.81 d [1351ab| 198 a | 234 a | 216 a | 294 c |4.71 a|3.83 b| 12.27 | 12.83 | 12.55
Sakha line 208 1556 ab | 1247 ¢ | 1402 a | 1.87bc | 219ab | 203 b | 281 ¢ [3.48 b|3.15 c| 12.30 | 12.97 | 12.61
Mean 15.67 11.78 13.73 1.85 231 2.08 2.78 4.33 3.56 | 12.30 | 13.20 | 12.75
A * * * * NS
B * % * * % NS
AXB * % * % * % NS

Means designated by different letters in the same column are significantly different at 5%
according to Duncan's multiple range test.
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Table (9): Means of chemical composition of bread wheat cultivars and
lines as affected by low and high inputs (Nitrogen and water) in 1998
/1999

Crude protein (%) Fat (%) Crude fiber (%) Moisture content (%)
Varity (A) Low high Low high Low high Low high
(®) ) Mean (®) B) Mean ®) B) Mean ®) B) Mean
Sakha 8 16.00 a| 1253 ¢c | 1426 a|166 c| 2.23ab | 1.94 b | 225 d | 342 b | 283 d | 12.30 | 13.42 [12.85
Sakha 61 1435 b | 1240 ¢ | 13.37 b |1.85bc| 277 a | 231 a | 272 ¢ |430 a a| 3.51 b | 12.49 | 13.45 [12.97
Sakha 69 15.04ab| 12.18 ¢ | 1361 b |[191 b| 226 a | 208ab | 3.25 b | 446 a | 3.85 b | 12.24 | 13.35 |12.80
Gemiza 5 1457 b | 1210 c | 13.33 b |1.78bc| 255 a | 216 a | 3.66 b | 484 a | 425 a | 12.35 | 13.34 (12.85
Sids 1 16.73 a| 10.16 d | 1344 b |192 b| 262 a | 227 a | 257 cd| 5,07 a | 3.82 b | 12.48 | 13,59 [13.04
Sida 4 16.44 a | 13.24bc | 14.84 a |1.89bc| 2.08ab | 1.98 b | 3.00 bc | 539 a | 4.19 a | 12.38 | 13.45 [12.91
Sids 6 16.72 a| 11.16cd |1394ab|1.81 c| 234 a | 2.07ab | 240 d | 423 a | 3.32 b | 1250 | 13.40 [12.95
Sids 7 16.69 a| 12.40 ¢ | 1455 a |1.88bc| 2.22ab | 205 b | 269 c | 3.69 b | 3.19 ¢ | 12.27 | 13.42 |12.84
Giza 164 1385 b | 1116 ¢ | 1251 ¢ |196 b| 227 a | 212 a | 258 ¢ | 437 a | 3.48 b | 1258 | 13.32 |12.95
Sakha line 204 | 17.49 a | 11.90cd | 14.69 a |1.87bc| 207ab | 1.97 b | 275 c | 442 a | 358 b | 12.74 | 13.10 |12.92
Sakha line 206 | 16.38 a | 10.92 d [13.65ab|2.00 a| 2.36 a | 218 a | 297 c | 476 a | 3.86 b | 12.39 | 12.96 |12.67
Sakha line 208 | 15.72ab | 1259 ¢ | 14.16 a |1.89bc|2.21ab" | 205 b | 284 c | 351 b | 3.17 ¢ | 12.42 | 13.10 |12.76
Mean 15.83 11.90 13.86 1.87 2.33 2.10 2.81 4.37 3.59 12.43 | 13.33 |12.88
A * % * * NS
B * % * * % NS
AXB * % * % * % NS

Means designated by different letters in the same column are significantly different at 5%
according to Duncan's multiple range test.
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