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ABSTRACT

Four experiments were carried out. Two experiments were grown in each of
Ismailia and Tag El-Ezz Agricultural Research Station in 1997/1998 and 1998/1999
growing seasons. Ismailia and Tag El-Ezz experimental soils representing a sandy
soil with drought stress conditions and salt affected clay soil.

Two triticale varieties (Juan and the new line T. line 1) and the commercial
bread wheat cultivar Sids 1 were used. The varieties were grown in split-split plot in
RCB design under three nitrogen levels (60, 90 and 120 kg N/faddan) with three
seeding rates (200, 300 and 400 seeds/m?). Data of grain yield and yield components
were recorded from all the experiments.

Analysis of variance indicated that the mean grain yield in sandy soil (10.20
ardab/ faddan) was higher than that in saline soil (7.24 ardab/faddan). That was true
with number of spikes/m? and 1000-kernel weight. The new triticale “T. line 1”
significantly outyielded the other varieties and produced 11.17 ardab/faddan in sandy
soil. No significant differences were observed between varieties in saline soil.

In sandy soil, grain yield responded up to 90 kg N/faddan and recorded
10.74 ardab/ faddan, while in saline soil the nitrogen level of 60 kg/faddan seems to
be adequate, since it gave the higher grain yield of 7.86 ardab/faddan. Nitrogen level
had the same significant effect on number of grains/spike and with insignificant effect
on either number of spikes/m? or 1000-kernel weight, in both soils.

Seeding rate had a significant effect on grain yield and yield components in
sandy soil only. The higher seeding rate (400 seeds/m?) produced higher grain yield
(11.03 ardab/faddan). The same trend was observed in the three yield components.

Under sandy soil conditions, in Ismailia, the nitrogen level of 60kg N/faddan
was enough for Juan to produce its highest grain yield, while T. Line 1 gave the
highest grain yield with 90 kg N/faddan. Sids 1 responded up to 120 kg N/faddan.

Generally, the highest grain yield produced when T. Line 1 was grown under
90 kg N/faddan using 400 grains/m?.

INTRODUCTION

Triticale has been grown in Europe, North and South America and
Asia (Wolski, 1991). Interest in Triticale mainly concerns its potential as a
small grain cereal. It is known for its stress tolerance and thus lends itself to
be most useful as a field crop for arid and semi arid regions, as well as for
poor quality soils.

Nutritionally, it is with much as 18-20% of protein, superior to
contemporary wheat. The protein is composed of high percentage of an
amino acid lysine, which is an essential ingredient of human and animal
nutrition. It is true that the grain is rather coarse and lacks in sufficient gluten
content (Kempanna and Seetharam, 1972). So, it cannot make good bread
flour. However, Triticale could be used in babies food and cereals and/or
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animal nutrition. In Egypt, Triticale could be grown for these reasons,
especially under stress conditions.

Many investigators, indicated that the grain yield of wheat, barley,
triticale and other cereals could be increased by improving the agronomic
practices and optimizing inputs, i.e. nitrogen fertilizer, seeding rate, irrigation
water, ...etc.

Increasing levels of nitrogen fertilizer usually improves cereal grain
yields (Nielsen and Havorson, 1991, Nuttal and Malhi, 1991, Ayoub et al.,
1994 and Koziara, et al., 1995). However, the response to nitrogen inputs is
influenced by the interactions between nitrogen fertility and other factors
(Ayoub et al., 1994). Also, seeding density provides an alternative method of
influencing production (Turner et al., 1994). Soman et al., 1987) showed that
increased variation in plant spacing (with extremely high or low seeding rate)
usually decreased cereal grain yield, sometimes by as much as a third.

Accordingly, grain yield of triticale is strongly influenced by seeding
rate (Podolska, 1994, Koziara, 1995 and Garcia del Moral et al., 1995), and
could accounted remarkable percentage increase.

The objectives of this work are to compare the grain yield of bread
wheat with that of triticale and to identify if triticale could yield better than
bread wheat when grown under unfavorable soil conditions. Also, to find out
the optimum agronomic agricultural practices, which could help higher grain
yield.

MATERIALS AND METHODS

Four field trials were carried out, two in each of 1997/1998 and
1998/1999 growing season. The trials were grown in the experimental farms
of Ismailia and Tag El-Ezz Agricultural Research Stations. The two respective
farms representing sandy soil conditions, suffering from drought stress and
low soil fertility, and a salt affected clay soil, with EC of 8.8 and 8.1
mmohs/cm 20 °C in the two respective seasons.

The tested varieties were the imported triticale variety “Juan”, which
imported from CIMMYT and the local one “Triticale line # 1 (T. line 1)”, which
produced from the local breeding program, and the commercial bread wheat
cultivar Sids 1, as a check cultivar. The three nitrogen levels were 60, 90 and
120 kg N/faddan, in a form of ammonium nitrate (33.5% N), while the three
seeding rates were 200, 300 and 400 seeds/m?. Treatments were arranged in
a split-split plot of four Randomized Complete Blocks Design. The three
tested varieties were allocated in the main plots and the three nitrogen levels
were distributed in the sub plots. The sub-sub plots were occupied by the
three seeding rates. Trials were drilled in plots of 12 rows, 3.5 m long and 20
cm apart. The other cultural practices of growing wheat were followed as
recommended for the conditions.

At crop maturity, the internal 10 rows (7 m? area) were manually
harvested at ground level from each plot and mechanically threshed to
estimate the grain yield. Grain yield was adjusted to ardab per faddan. The
yield components were determined from each plot as follows:
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- Number of spikes per m? (NS), estimated as a number of spikes of the three

central rows, and adjusted to number of spikes per m?,

- Number of grains per spike (NG), estimated on the basis of 20 spikes,

randomly collected from the plot.

- 1000-kernel weight in grams (KW), estimated as an average of three
samples.

The data were subjected to statistical analysis for each season and to
combined analysis, according to Steel and Torrie (1984).

RESULTS AND DISCUSSION

Differences between varieties

In Ismailia “sandy soil” the new triticale variety “T. line1” surpassed
the other triticale variety and also, the bread wheat Sids 1 by an averaged of
1.4 and 1.5 ardab/ faddan or 14.3 and 15.8%, respectively. It yielded an
averaged of 11.17 ardab/faddan, by 10.98 and 11.35 ardab/faddan in the two
respective seasons (Table 1).

Table 1: Effects of variety on grain yield and yield components in the
two seasons (S1 and S2).

Variety Ismailia Tag El-Ezz

S1 S2 Mean S1 S2 Mean

Grain yield, ardab/faddan
Juan 10.18 9.35 9.77 745 721 7.33
T. Line 1 10.98 11.35 11.17 732 7.03 7.18
Sids 1 9.48 9.82 9.65 7.09 435 7.22
Mean 10.21 10.17 10.20 729 7.20 7.24
LSD 0.05 0.09 0.06 0.05 N.S. N.S. N.S.
No. spikes/m?
Juan 367 321 344 208 203 206
T. Line 1 376 333 354 205 204 205
Sids 1 369 307 338 208 206 207
Mean 371 320 345 207 204 206
LSD 0.05 N.S. N.S. N.S. N.S. N.S. N.S.
No. grains/spike
Juan 395 388 391 499 494 497
T. Line 1 444 409 427 50.8 50.1 50.5
Sids 1 49.0 365 418 48.3 511 49.7
Mean 443 387 412 49.7 50.2 499
LSD 0.05 2.1 0.6 1.0 N.S. N.S. N.S.
1000-kernel weight, gm

Juan 48.1 323 40.2 39.0 373 381
T. Line 1 48.3 349 416 38.7 379 383
Sids 1 46.1 288 375 38.1 386 384
Mean 475 320 398 386 379 383
LSD 0.05 1.1 0.8 0.6 N.S. N.S. N.S.

3131



El-Sayed, E.A.M. et al.

These results could be attributed to the significant differences
between number of grains/spike and 1000-kernel weight, which were in favor
of the new line “T. line 1”. Moreover, this line had insignificant higher number
of spikes/m?. Koczowsha and Korona, 1995 and Podolska, 1994, reported
that grain yield of triticale is positively correlated to the number of grains/spike
and productive tillering.

The same trend was observed in Tag El-Ezz “saline soil”, but with
insignificant differences. The insignificant differences between grain yields
and yield components, of the three tested varieties, in saline soil may be
because of the salinity levels (8.8 and 8.1 mmohs/cm 20 °C), which could be
higher enough to affect normal growth and cause the absence of significance.

Effect of nitrogen level

Nitrogen level had a significant effect, only on grain yield and number
of grains/ spike, in both locations (Table 2). In either sandy or saline soil type,
increasing nitrogen application over the rate of 60 kg N/faddan, significantly
increased grain yield to the average of 10.74 and 7.87, respectively.

Table 2. Effects of nitrogen level (NL) on grain yield and vyield
components during the two seasons (S1 and S2).

NL Ismailia Tag El-Ezz
Kg/faddan S1 S2 Mean S1 S2 Mean
Grain yield, ardab/faddan

60 9.62 9.81 9.72 6.70 7.20 6.95

90 10.94 10.53 10.74 8.38 7.37 7.87
120 10.53 10.19 10.36 6.77 7.33 7.05
Mean 10.36 10.18 10.27 7.28 7.30 7.29
LSD 0.05 0.07 0.11 0.06 0.38 N.S. 0.28

No. spikes/m?

60 346 308 327 207 200 204

90 369 331 350 209 207 208
120 367 330 348 205 205 205
Mean 360 320 341 207 204 206
LSD 0.05 N.S. N.S. N.S. N.S. N.S. N.S.

No. grains/spike

60 50.6 32.4 41.5 46.1 49.6 47.9

90 51.0 38.8 44.9 52.8 51.4 52.1
120 49.3 30.9 40.1 50.1 49.5 49.8
Mean 50.3 34.0 42.2 49.7 51.2 49.9
LSD 0.05 1.2 0.4 0.6 3.3 N.S. 2.7

1000-kernel weight, gm

60 47.7 32.0 39.9 40.1 39.1 39.6

90 47.4 33.3 40.4 38.0 37.0 37.5
120 47.5 31.7 39.6 37.1 376 37.4
Mean 47.5 32.3 39.6 384 379 38.2
LSD 0.05 N.S. N.S. N.S. N.S. N.S. N.S.
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Grain yield responded up to the level of 90 kg N/faddan. The
additional increase in nitrogen level up to 120 kg N/ faddan had a positive
effect and slightly decreased grain yield. It is true either in individual season
or when data were combined. Higher nitrogen fertilizer level of 120 kg
N/faddan, gave an average grain yield of 10.36 and 7.05 ardab/faddan in the
two respective soil types.

These results may be due to the significant increase in number of
grains/spike when the level of 90 kg N/faddan was applied.

On the other hand, nitrogen application did not affect number of
spikes/m? and 1000-kernel weight (Table 2).

However, insignificantly higher number of spikes/m? and higher 1000-
kernel weight was obtained under nitrogen level of 90 kg N/faddan. That is
true in individual seasons and when data were combined under both soil
types.

The same results were obtained by Fatyga and Chrzanowska, 1994,
Koziara el al., 1995 and Wrobel and Budzynski, 1995. They had a high
triticale grain yield by applying a mediator nitrogen level (200 kg N/ha). Also,
they stated that the dose of nitrogen fertilizer caused a reduction in 1000-
kernel weight.

Effect of seeding rate

Results in Table 3 indicated that seeding rat had a significant effect
on grain yield and yield components under the sandy soil only. Each increase
in seeding rate dramatically increased grain yield. Increasing seeding rate
from 200 to 300 seeds/m? increased grain yield/faddan by an average of 1.00
ardab or 10.8%. Additional 100 seeds/m? caused an average increase of 0.75
ardab or 7.3%. The three tested seeding rate, i.e. 200, 300 and 400
seeds/m?, increased grain yield from 9.41 to 10.72 and 10.31 ardab/faddan,
and from 9.15 to 10.24 and 11.13 ardab/faddan in the two respective
seasons.

The increase in grain yield is mainly due to the significant increase in
number of spikes/m? by increasing seeding rate up to 400 seeds/m? (Table
3). The highest number of spikes/m? was 378 and 376 in the two respective
seasons, by an average of 377.

Adary et al. (1992) and Koziara et al. (1995) also, obtained the
highest grain yield with the highest seeding rate they used, by increasing
number of spikes/m?.

In contrary, each increase in seeding rate significantly decreased
number of grains/spike and 1000-kernel weight. The highest average number
of grains/spike was 45.5 and the highest 1000-kernel weight was 41.8 when
only 200 seeds/m? were grown. Increasing seeding rate from 200 to 300
and/or 400 seeds/m? decreased number of grains/spike to 41.4 and to 36.6 or
by 9.9 and 13.1%, and 1000-kernel weight to 39.3 and 38.3 or by 6.4 and
2.6%, respectively.
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Table 3: Effects of seeding rate on grain yield and yield components
during the two seasons (S1 and S2).

Seeding rate Ismailia Tag El-Ezz
Grains/m? S1 S2 Mean S1 S2 Mean
Grain yield, ardab/faddan
200 941 9.15 9.28 7.37 7.31 7.34
300 10.31 10.24 10.28 7.28 7.31 7.30
400 10.92 11.13 11.03 7.20 7.28 7.24
Mean 10.21 10.17 10.20 7.28 7.30 7.29
LSD 0.05 0.08 0.11 0.07 N.S. N.S. N.S.
No. spikes/m?
200 363 333 348 207 203 205
300 371 352 361 207 204 206
400 378 376 377 207 205 206
Mean 371 354 362 207 204 206
LSD 0.05 9.6 149 121 N.S. N.S. N.S.
No. grains/spike
200 45.3 28.0 36.6 50.1 50.0 50.1
300 50.3 324 414 49.3 49.8 49.6
400 55.3 358 455 49.6 50.7 50.1
Mean 50.3 321 412 49.7 50.2 49.9
LSD 0.05 1.6 04 0.8 N.S. N.S. N.S.
1000-kernel weight

200 46.3 30.2 38.3 38.3 37.6 37.9
300 47.4 311 39.3 38.9 37.8 38.4
400 48.8 347 418 38.6 38.4 38.5
Mean 47.5 32.0 39.5 38.6 38.3 38.3
LSD 0.05 0.8 1.0 0.6 N.S. N.S. N.S.

In respect of that, Koziara et al. (1995) had a decrease in number of
grains/spike due to increasing seeding rate, but 1000-kernel weight did not
significantly affected.

However, in Tag El-Ezz, under saline soil conditions, seeding rates
did not differentiate either grain yield or yield components and no significant
differences were observed (Table 3). The effect of seeding rate under such
conditions was not clear.

Effect of interactions

Results in Table 4 indicated that the new ftriticale variety “T. line 1”
gave the highest grain yield with the nitrogen level of 90 kg N/faddan. It
produced 12.09 and 11.80 ardab/ faddan, in the two respective seasons, with
an average of 11.95 ardab/faddan. The bread wheat variety Sids 1
responded up to the nitrogen level of 120 kg N/faddan and produced its
highest grain yield of 10.13 and 9.92 ardab/faddan, in the two respective
seasons, with an average of 10.03 ardab/faddan.

These results mainly attributed to the insignificant higher number of
spikes/m? and the significant higher number of grains/spike of both “T. line 1”
and Sids1 when they were grown under 90 and 120 kg N/faddan, respectively
(Table 4).
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Table 4: Effects of variety x nitrogen level interaction (VXNL) on grain
yield and yield components during the two seasons (S1 and

S2).

\Y, NL Ismailia Tag El-Ezz

Kg/faddan S1 S2 Mean S1 S2 Mean
Grain yield, ardab/faddan
Juan 60 10.35 9.68 10.02 8.68 7.20 7.94
90 9.86 10.03 9.45 6.80 7.03 6.92
120 10.33 8.35 9.34 6.86 7.39 7.13
T.Linel 60 9.71 9.97 9.84 8.42 7.35 7.28
90 12.09 11.80 11.95 9.78 7.28 7.03
120 11.14 12.29 11.72 6.76 7.41 7.09
Sids 1 60 8.80 8.78 9.29 8.04 7.45 7.75
90 9.52 9.77 9.65 6.53 7.29 6.91
120 10.13 9.92 10.03 6.69 7.32 7.01
LSD 0.05 0.12 0.20 0.11 N.S. N.S. N.S.
No. spikes/m?
Juan 60 363 301 332 208 199 203
90 364 326 345 209 207 208
120 373 335 354 206 202 204
T.Linel 60 395 328 362 205 201 203
90 370 336 353 207 205 206
120 362 333 348 204 205 205
Sids 1 60 368 296 332 207 201 204
90 368 304 336 210 209 209
120 371 321 346 206 207 206
LSD 0.05 N.S. N.S. N.S. N.S. N.S. N.S.
No. grains/spike
Juan 60 50.9 30.6 40.8 47.0 49.2 48.1
90 52.2 36.8 39.5 53.0 50.4 51.7
120 45.3 28.8 37.1 51.8 48.6 51.2
T.Linel 60 54.7 30.2 41.4 46.4  49.7 40.1
90 55.3 32.6 44.0 53.3 51.4 52.4
120 53.3 29.9 41.6 50.8 49.1 50.0
Sids 1 60 46.2 36.4 41.3 44.9 50.0 47.5
90 47.6 34.1 41.3 51.4 52.3 51.9
120 47.3 38.9 43.7 48.5 50.8 49.7
LSD 0.05 21 0.8 3.9 N.S. N.S. N.S.
1000-kernel weight, gm

Juan 60 48.1 35.3 41.7 41.2 39.3 40.3
90 48.8 35.5 42.2 37.8 35.7 36.8
120 48.1 33.8 40.9 37.9 36.8 37.3
T.Linel 60 48.2 333 40.7 39.9 38.0 39.0
90 a7.7 315 39.6 37.9 38.0 38.0
120 48.4 323 40.3 38.2 37.8 38.0
Sids 1 60 43.8 30.5 37.2 38.2 40.1 39.6
90 45.6 29.8 37.7 38.3 37.3 37.8
120 49.0 26.1 375 36.9 38.4 37.7
LSD 0.05 1.7 2.0 N.S. N.S. N.S. N.S.
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Table 5. Effects of variety x seeding rate interaction (VxSR) on grain
yield and yield components during the two seasons (S1 and

S2).
\Y SR Ismailia Tag El-Ezz
Seeds/m? S1 S2 Mean S1 S2 Mean
Grain yield, ardab/faddan
Juan 200 9.21 8.54 8.88 7.61 7.16 7.39
300 10.63 9.03 9.83 7.43 7.27 7.34
400 10.71 10.49 10.60 7.30 7.20 7.25
T.Linel 200 10.01 9.77 9.89 7.41 7.39 7.40
300 11.00 11.73 11.37 7.33 7.36 7.35
400 11.94 1256 12.25 7.21 7.29 7.25
Sids 1 200 9.02 9.16 9.09 7.09 7.39 7.24
300 9.32 9.96 9.64 7.08 731 7.20
400 10.11 10.35 10.23 7.09 7.36 7.23
LSD 0.05 0.14 0.19 0.11 N.S. N.S. N.S.
No. spikes/m?
Juan 200 363 326 344 208 202 205
300 368 329 348 207 203 205
400 370 347 353 210 203 206
T.Linel 200 367 354 330 206 203 204
300 376 331 353 207 204 205
400 385 344 365 204 205 204
Sids 1 200 359 320 339 207 204 206
300 369 305 337 208 205 207
400 379 317 348 207 207 207
LSD 0.05 N.S. N.S. N.S. N.S. N.S. N.S.
No. grains/spike
Juan 200 52.8 324 426 51.0 49.0 50.0
300 50.2 29.7 40.0 50.9 49.2 50.1
400 454 242 348 50.3 50.0 50.2
T.Linel 200 60.5 343 474 50.4 50.1 50.3
300 546 310 4238 49.3 50.2 49.8
400 482 274 378 50.1 49.9 50.0
Sids 1 200 52.6 406 46.6 48.9 51.0 50.0
300 46.2 365 413 47.7 50.1 48.9
400 423 323 373 48.3 52.1 50.2
LSD 0.05 N.S. 0.7 N.S. N.S. N.S. N.S.
1000-kernel weight, gm
Juan 200 50.2 358 43.0 38.9 374 38.2
300 478 348 413 38.6 36.9 37.8
400 47.0 341 405 394 374 38.4
T.Linel 200 49.3 347 420 38.5 37.1 37.8
300 479 316 398 38.8 38.3 38.5
400 471 30.8 389 38.8 38.3 38.5
Sids 1 200 471 337 404 374 38.3 37.8
300 46.4 271 36.8 39.3 38.3 38.8
400 449 256 353 37.7 39.3 38.5
LSD 0.05 N.S. 1.7 N.S. N.S. N.S. N.S.
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These results are emphasized the previous results of the effect of
nitrogen fertilizer levels on varieties (Table 2), since the variety “T. line 1” had
the highest grain yield when the nitrogen level 90 kg N/faddan was applied.

However, the triticale variety “Juan” Did not responded clearly to
nitrogen fertilizer level. In the first season, it produced the highest grain yield
(10.35 and/or 10.33 ardab/faddan) with the two nitrogen levels 60 and/or 90
kg N/faadan. In the second season, its highest grain yield was 10.02
ardab/faddan with the level of 60 kg N/faddan (Table 4).

It is clearly that, from the results in Table 5, the three tested varieties
were significantly responded up to the highest seeding rate of 400 seeds/m?2.
The respective three varieties, when they grow with 400 seeds/m?, produced
10.71, 11.94 and 10.11 ardab/faddan, in the first season and 10.49, 12.56
and 10.35 ardab/faddan, in the second one. The averaged 10.6, 12.25 and
10.23 ardab/faddan.

Increasing seeding rate to 300 and/or 400 seeds/m? increased the
average grain yield by 10.7 and/or 7.8% with “Juan”, 9.9 and/or 8.5 with “T.
line 17 and 2.2 and/or 8.5% with “Sids 1”.

The increase in grain yield of the three varieties by increasing
seeding rate to 400 seeds /m? is mainly due to the enhancing effect of this
rate to increase number of spikes/m2. However, the differences between
number of spikes/m? did not reach the level of significance.

In contrary, increasing seeding rate dramatically decreased number
of grains/spike and 1000-kernel weight of the three varieties. The difference
between 200 and 400 seeds/m? as seeding rates, in some times, is
significant (Table 5).

Data in Table 6 showed the effect of the interaction between nitrogen
levels and seeding rates. Under all nitrogen levels, increasing seeding rate
tended to increase grain yield up to seeding rate of 400 seeds/m?. On the
other hand, and over all seeding rates, nitrogen level had an effect to
increase grain yield up to the mediate level of 90 kg N/ faddan. The 120 kg
N/faddan level seems to be not economic.

However, the highest grain yields, in the two respective seasons and
when data were combined, were resulted when 90 kg N/faddan were applied
on the seeding rate of 400 seeds/m2. The highest grain yields were 11.45,
11.21 ardab/faadan in the two respective seasons and 11.33 ardab/faddan
when data were combined.

These results are attributed to the effect of 60 kg N/faddan level
(Table 2) and to the effect of 400 seed/m? seeding rate (Table 3). Moreover,
the enhancing effects of the highest seeding rate to increase number of
spikes/m? and consequently increased grain yield per unit area (Koziara et
al., 1995).

Concerning the second order interaction, between varieties, nitrogen
levels and seeding rates, data in Table 7 presented the highest five grain
yield values and their yield components, in both locations.

Under sandy soil conditions, the significantly highest grain yields, either
from individual seasons or combined data, were produced when the new
triticale variety “T. line 1” was grown under 90 kg N/faddan using 400
seeds/m?. The grain yields were 13.4, 12.9 and 13.1 ardab/faddan,
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Table 6. Effects of nitrogen level x seeding rate interaction (NLXSR) on
grain yield and yield components during the two seasons (S1

and S2).
NL SR Ismailia Tag El-Ezz
KgN/faddan Seeds/m? S1 S2  Mean S1 S2 Mean
Grain yield, ardab/faddan

60 200 8.80 9.32 9.06 8.46 724 7.85
300 9.77 9.91 9.84 8.46 7.33 7.90

400 10.28 10.20 0.24 8.23 7.43 7.83

90 200 9.76 9.53 9.65 6.80 724 7.02
300 10.27 10.86 10.57 6.61 7.23 6.92

400 1145 1121 11.33 6.70 7.13 9.92

120 200 9.68 8.62 9.15 6.85 746 7.16
300 10.89 9.95 1042  6.78 737 7.08

400 11.03 11.99 11.51 6.68 7.29 6.99

LSD 0.05 0.14 0.19 0.11 N.S. N.S. N.S.

No. spikes/m?

60 200 367 315 341 200 200 203
300 374 318 346 206 200 203

400 385 393 339 208 204 205

90 200 356 320 338 209 207 208
300 368 338 353 209 207 208

400 377 348 363 209 208 208

120 200 363 346 355 205 204 204
300 371 327 349 206 206 206

400 372 347 360 205 205 205

LSD 0.05 N.S. N.S. N.S. N.S. N.S. N.S.

No. grains/spike

60 200 56.6 380 47.3 46.6 50.1 483
300 51.7 313 415 458 489 473

400 435 278 357 46.0 498 479

90 200 66.9 359 469 53.3 51.0 52.2
300 49.7 343 420 52.3 50.8 51.6

400 46.4 282 373 52.8 52.3 52.6

120 200 52.4 333 429 504  49.0 497
300 49.6 316 406 49.8  49.7 4938

400 46.0 279 370 50.1 49.8 50.0
LSD 0.05 2.8 0.7 14 N.S. N.S. N.S.

1000-kernel weight, gm

60 200 478 353 415 40.3 383 393
300 465 323 394 39.8 39.3 395

400 458 315 387 40.2 39.8 40.0

90 200 485 357 421 37.3 36.8 37.0
300 47.3 308 39.1 38.9 373 381

400 46.3 303 383 37.9 369 374

120 200 50.3 331 417 37.3 377 375
300 48.3 203 393 38.0 369 375

400 46.9 287 378 37.8 383 380

LSD 0.05 N.S. N.S. N.S. N.S. N.S. N.S.
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Table 7. The highest 5 values of grain yield, ardab/faddan, and their
yield components as produced from the interaction between
variety, nitrogen level and seeding rate, at Ismailia “sandy
soil” and Tag El-Ezz “saline soil” during the two seasons (S1

and S2).
Treatment Grain yield No. spikes/m? | No. grains/spike |1000-kernel weight
V_ NL SR S1 S2 Mean [S1 S2 Mean |S1 S2 Mean | S1 S2 Mean
Ismailia
1 2 3 10.8 10.6 10.7 |367 316 342(48.0 33.5 40.8| 48.0 353 41.6
2 2 2 11.7 12,7 12.2 |375 336 355(50.3 43.8 47.1( 475 31.0 393
3 13.4 129 13.1 |381 318 349|485 37.8 43.2| 46.3 395 43.0
2 3 2 11.4 125 11.9 [362 323 342(56.0 35.3 45.7( 48.3 37.0 427
3 11.5 14.7 13.1 |377 310 344(52.0 37.0 446 475 385 431
LSD 0.05 0.2 03 0.2 |NS. NS. NS.N.sS. 1.3 25| NS 29 22
Tag El-Ezz
1 1 1 88 70 7.9 [209 197 203|47.3 4.85 47.9| 40.8 38.8 39.8
2 89 7.2 80 |205 198 202|47.8 49.8 48.8| 40.8 39.0 39.9
3 84 74 7.9 (209 207 208|45.0 49.3 47.1| 42.0 403 411
2 1 1 85 73 79 |206 201 203|46.5 50.8 48.6| 40.8 36.3 385
2 85 74 80 |205 200 203|45.8 49.0 47.4| 39.0 383 38.6
LSD 0.05 N.S. N.S. N.S. [N.S. N.S. N.S/IN.S. N.S. NS.[ NS. N.S. N.S.

respectively. Increasing nitrogen level to 120 kg N/faddan gave almost the
same average grain yield of 13.1 ardab/faddan (Table 7).

Under saline soil conditions of Tag El-Ezz, the interaction effect on grain yield
and its components was insignificant. However, it observed that, when the
two triticale varieties were grown under the nitrogen lowest level of 60 kg
N/faddan with 200 and/or 300 seeds/m?, they produced higher grain yield.
The highest average grain yield of 8.0 ardab/faddan was obtained when
either “Juan” or “T. line 1” was grown under 60 kg N/faddan with 300
seeds/m? (Table 7).

Again, the insignificant differences between treatments and the interactions,
in saline soil, may be because of the salinity levels (8.8 and 8.1 mmohs/cm
20 °C), which could be higher enough to affect normal growth and cause the
absence of significance.
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