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ABSTRACT

Two field experiments were conducted during 2000/20061 and 2001/2002
seasons at Shandura, Kabrit, Seuz Governorate, Egypt, to study the response of
some wheat cultivars to nitrogen levels in newly cultivated land.

The results could be summarized as follows :
Wheat cultivars, i.e. (Giza 164, Giza 165, Sakiha 61, Sakha 69, Sakha 93, Sids 8
and Sids 9) significantly differed in all growth characters under study at 120
days from sowing.
Nitrogen fertilizer produced significant increments in some growth characters,
i.e. (plant height, flag leaf area and dry weight of spikes/plant).
The effect of interaction between wheat cultivars and nitrogen levels showed a
significant effect on all growth characters under study at 120 days after sowing
(except dry weight of leaves/plant and dry weight of tillers/plant).
There were significant differences for yield and its components i.e. plant
height, number of tillers/plant, number of spikes/plant, weight of spikes/plant,
grain index, grain vield/plant, straw yield/plant, grain yield/feddan, straw yield/
feddan and biological yield/feddan owing to varietals differences.
The results showed that increasing nitrogen level up to 150 kg/feddan caused a
significant increase in all characters under study (except number of tillers/plant.
number of spikes/plant and grain index.
The effect of interaction between wheat cultivars and nitrogen levels showed a
significant effect on plant beight, number of tillers/plant, number of
spikes/plant, weight of spikes/plant, grain yield/plant, straw yield/plant, grain
yield/ feddan, straw yicld/feddan and biological yicld/feddan.

INTRODUCTION

Wheat is onc of the most important cereal crop used in human food and
animal feed in Egypt and over all the world. Recently, a great attention of several
investigators has been directed to increase the productivity of wheat to minimize
the gap between the Egyptian production and consumption by increasing wheat
production through increasing urit land area productivity and increasing the
cultivated area. Increasing wheat yield per unit area can be achieved by breeding
high yielding varieties. Nitrogen is the most important nutrient in wheat plant
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growth, i.e. a constituent of plant proteins, chlorophyll, nucleic acids and other
plant substances (Hassanein, 2001). Poor plant yields are most often due 10
deficiency of nitrogen,

Increasing wheat yield per unit area can be achieved by breeding high
yielding varieties. Wheat cultivars differed in growth characters (Abd Alla and
Bassiouny (1994), Hassanein ef al. (1997) and El-Habbasha (2001). Wheat
cultivars differed in yield and its components (Fayed, 1992; Metwally, ef af.,
1998 and Sultan et al., 2000).

Wheat cultivars i.e. (Sids 6, Sids 7, Sids 8, Sakha 69, Giza 163 and Giza
158) significantly differed in growth characters at 120 days afier sowing except
dry weight of spikes/plant (Hassanein, ef af., 1997 and Hassanien 2001). Grain,
straw and biological yields and its components were significantly differed owing
1o varietal differences (Fayed, 1992; Bassiouny, et al., 1993b; El-Kalla ef al..
1994; El-Douby, 1997; Sultan ef af., 2000 and Hassanein, 2001).

Abd Alla and Bassiouny (1994) found that increasing nitrogen levels
from 60 to 90 and 120 kg N/fed. significantly increased plant height, number of
spikes/plant, number of tillers/plant and dry weight/plant.

El-Noemani (1996) showed that, raising nitrogen level from Zero to 46
or 92 kg N/fed., increased significantly plant height and number of both tillers
and green leaves as well as dry matter of both leaves and the whole plant.

Plant height, number of plants/m? number of spikes/m? number of
leaves/m?, dry weight of different organs (leaves and spikes) and flag leaves
area/m? increased with increasing nitrogen fertilizer up 1o 100 kg N/fed., for Sids
1 and Sakha 69 cultivars and up to 140 kg Nffed., for Sids 7 cultivar (El-
Habbasha 2001).

El-Karamity and Salem (1993) and Abd-Alla and Bassiouny (1994)
.obtained response to 120 kg N/fed., for yield and yield components. It is worthy
to mention that all studied characters were significantly affected by N level. The
higher level of the latier investigator was recorded on sandy soils. Fayed (1992)
in newly reclaimed sandy soil found that increasing nitrogen level up to 150 and
160 kg N/fed., significantly increased each of plant height, number of spikes/m>.
1000-grain weight and grain and straw yields/feddan, respectively.

Bassiouny et al,, {(1993b) found that the increase in N level caused
highly significant effects on yield and yield components.

The aim of this investigation was designed to study the effect of some
wheat cultivars as well as nitrogen levels on growth, yield and yield components
in newly cultivated land.
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MATERIALS AND METHODS

Two field experiments were carried out in newly cultivated lands under
sandy soil at Shandura, Kabrit, Seuz Governorate, during the two successive
seasons 20002001 and 2061/2002 o study the response of growth, yield and
yield componenis of some wheat cultivars to nitrogen levels. Soil and water
analysis are presented in Table (1).

Table (1): Chemical analysis for soil and water,

EC Soluble cations and anions meq/L.

ppm {Ca’ [ Mg [ Na' | K |HCO;, | CI_| SO,
Soil 75 J2016.8[853 [ 555 121021110 65 | 2600 ] 955

Water | 7.1 129312138 95 1210120 1.3 284 | 16.1

Mechanical analysis for soil
. Organic Total |Available
Sand Silt Clay | Texture matter O.M. N P
722% 1 242% | 3.2% | Sandy 0.23 % 004% | 6.8 ppm |

Sample | pH

Each experiment included 21 treatments which were the combinations
between seven wheat cultivars (Giza 164, Giza 165, Sakha 61, Sakha 69, Sakha
93. Sids 8 and Sids 9) and three nitrogen levels (90, 120 and 150 kg N/fed).

The experiments were laid in a split plot design with four replications,
where, wheat cultivars occupied the main plots and nitrogen fertilizer levels were
allocated at random in sub plots. Nitrogen as ammonium sulphate (20.5 % N) was
applied in three equal doses. The first, one week afier emergence, the second, at
tillering stage and the third at booting stage. Plot size was 21 m? (1/200 feddan).

Wheat cultivars were planted on 15" and 10" December in 2000 and
2001 seasons, respectively. The normal agronomic practices of growing wheat
were practiced till harvest as recommended by wheat rescarch Dept.. AR.C

The following growth attributes at 120 days after sowing were recorded.
i.e., Plant height (cm), number of tillers/plant. number of leaves/plant, number of
spikes/plant, flag leaf arca (cm?), leaves dry weight/pant (g), tillers dry
weight/plant (g) and spikes dry weight/plant (g).

At harvest, ten plants were taken randomly from each plot to determine
plant height (cm), number of tillers/plant, number of spikes/plant, weight of
spikes/plant (g), grain index (g), grain yield/plant (g) and straw yicld/plant (g). To
determine the grain yield (ton/fed.), straw yicld (ton/fed.) and biological vicld
(ton/fed.} a sample of 1 sq.m from each plot was harvested and recorded.

Statistical analysis was performed according to Snedecor and Cochran
(1990). Treatments mean were compared by L.S.D. test. Combined analysis was
made from the two growing seasons hence the results of two seasons followed
similar trend.
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RESULTS AND PISCUSSION

Growth characters :
1. Effect of cultivars ;

Data in Table (2) indicated that cultivars Giza 164, Giza 165, Sakha 61,
Sakha 69, Sakha 93, Sids 8 and Sids 9 significantly differed in vegetative growth
characters, i.c. plant height, number of tillers/plant, number of leaves/plant,
number of spikes/plant, flag leaf area and dry weight of leaves, tillers and spikes
per plant at 120 days from sowing.

It is clearly from the data that Giza 164 exceeded other cultivars in plant
height, number of tillers/plant, number of lecaves/plant, number of spikes/plant
and flag leaf area, while Giza 165 surpassed other cultivars in dry weight of
spikes/plant, in the combined analysis of the two seasons. Data indicated that
cultivar Sids 9 exceeded other cultivars in dry weight of tillers/plant.

It could be concluded that varietal differences between wheal cultivars
may be due to the genetical differences between cultivars and differences between
genolypes concerning partition of dry matter, where wheat cultivars differed in
carbon equivalent, yicld energy per plant and per feddan (Abd El-Gawad. ef al.,
1987).

The results of varietals differences in growth parameters in this study are
in agreement with those obtained by Abd-Alla and Bassiouny (1994), Hassanein,
et al. (1997), Ei-Habbasha (2001} and Hassanein (2001).

2, Effect of nitrogen levels :
Effect of nitrogen levels on wheat growth characters are presented in

Table (2).

It is clear that increasing nitrogen level increased significantly plant
height, flag leaf arca and dry weight of spikes/plant at 120 days after sowing.

The increase in growth parameter due to the increase in nitrogen
fertilization level from 90 to 120 and from 120 to 150 kg N/feddan reached 3.20%
and 3.35 % in plant height, 26.42 % and 46.63 % in dry weight of spikes/plant
and 4.82 % from 90 kg N/feddan to 150 kg N/feddan in flag leaf area.

The increase in plant height due to increasing nitrogen level may be
attributed to that nitrogen application stimulated stem elongation through the
increment in the number and size of cells (Markovic, 1983). It is noteworthy to
mention that nitrogen is essential for plant growth as it is a constituent of ail
proteins and nucleic acids and hence of all protoplasm. As the level of nitrogen
supply increases compared with other nutrients, the extra protein produced allows
the plant leaves to grow larger and hence to have a larger surface available for
photosynthesis proportional to the amount of nitrogen supply (Russel, 1973).
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Table (2): Effect of cultivars and nitrogen levels on growth characters of
wheat plant at 120 days after sowing (combined analysis of
2000/2001 and 2001/2002 seasons).

Characters| Plant | Na.of { No.of | Noof | Flagleaf Dry weight
ight | tillers/ | leaves/ ties/ | area ;

Tren | plant | ot | pant | Gy | Ve | T i Spikes

Cultivars;

Gizalod (8287|416 ) 1540 ) 476 | 3518 | 2.20 | 6.50 4.58

GzaleS 7917 431 1 1382 | 395 | 3050 | 269 | 5.57 533

Sakha6t | 73.10 [ 429 | 1030 | 490 | 2384 | 1.83 | 625 474

Sakha69 | 7530 378 { 1160 | 3.60 | 2811 { 2.03 | 635 | 3.90

Sakha93 | 7920 | 399 1291 | 377 | 3517 | 239 ; 744 4.02

Sidas 8 8130 | 329 | 6.44 370 | 3443 | 2.22 742 485

Sids 9 6963|343 [ 7.90 325 | 2525 | 196 | 784 4.80

LSDat5%| 275 | 039 | 305 | 028 | 453 [ 019 | 097 | 0.99

Nitrogen level (kgffed.): _

%0 748 { 350 | 10.9 332 [ 2986 | 2.15 6.43 3N
120 772 1432 111171 403 | 2943 | 217 ) 679 | 4.69
150, 795 {384 [ 1135 3.70 | 3178 | 224 | 107 5.44

LSDat5%| 203 { NS | NS N.§ 103 | NS | N§ | 0.74

Similar finding were found by Abd El-Gawad et af. (1993), El-Habbasha
(2001) and Hassanein (2001),

3. Effect of the interaction between wheat cultivars and nitrogen levels :

The effect of interaction between wheat cultivars and nitrogen levels on
plant height, number of tillers/plant. number of leaves/plant, number of
spikes/plant, flag leaf area and dry weight/spikes were significant. The results
reported in Table (3) showed that the cffective treatments for plant beight and
number of lcaves/plant were obtained from Giza 164 cultivar with adding 150 kg
N/feddan, as well as for number of spikes/plant was Giza 165 and 150 kg
N/feddan. The highest value of flag leaf area was obtained from Sids 8 cultivar
with application 150 kg N/feddan.

These resulis are contradict with that obtained by Bassiouny efr al.
(1993a), who reported that, the interaction between wheat cultivars and nitrogen
fertilization affected significantly in plant height, number of tillers/plant at 75
days from sowing and flag leaf area in combined analysis.

Yield and its components :
1. Effect of cultivars:

Data in Table {4) indicaied tha¢ there were significant differences
between wheat cultivars in all characters under this study, i.e. plant height,
number of tillers/plant number of spikes/plant, weight of spikes/plant, grain
index, grain yield/plant, straw yield/plant. grain yicld/feddan, straw vield/feddan
and biological vield/feddan.
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Table (3) : Effect of the interaction between cultivars and nitrogen levels on
growth characters of wheat plant at 120 days after sowing
(combined analysis of 2000/2001 and 2001/2002 seasons).

Characters

Plarst No.of No.of No. of leaf .

zm height | tlery | lewves | splkey m:in Dry weight (2)
0D | vary (e plect plnt Pl il Leaves | Tillers | Spikes
0 [, 180617355 [1434| 341 [ 3829 | 211 | 650 | 391
120 | 78| 834 | 492 | 1515 | 482 | 3613 | 215 | 648 | 452
150 846 | 401 | 1564 | 400 | 3114 | 235 | 651 | 530 |
% (.| 773 [ 400 | 1368 | 378 | 3436 | 281 | 521 | 400
120 | | 795 ) 471 1400 | 408 | 2705 | 251 | 551 | 583
150 807 | 421 | 1379 400 | 3013 275 | 600 | 617
%0 703 | 373 | 1091 | 354 | 2219 172 | 611 | 390
120 5‘6"1““ 737 | 481 | 1000 461 [ 2713 ] 191 | 611 | 497
150 753 | 433 | 1000 413 | 221 185 | 653 | 534
% 704 | 355 | 1133 | 333 | 2941 ] 200 | 630 | 3.19
120 s’;‘;‘“ 756 | 400 [ 1163 381 [ 2220 200 | 675 [ 398
150 799 | 379 | 1185} 365 | 3273 | 209 | 600 | 453
%0 783 | 361 {1251 | 340 | 3100 | 231 | 675 | 331
120 S‘;‘;‘" 790 | 436 {1321| 415 | 3819 | 251 | 757 | 391
150 803 | 400 {1300 377 | 3632 235 | 800 | 485
90 [ o] 799300 [60071 275 3463 | 221 [ 701 | 3%
120 | O%F | 805 | 382 | 633 | 346 | 3048 | 223 | 731 | 471
150 834 | 306 | 700 | 301 | 3850 | 233 | 795 | 593
90 [ | 6737300 7755 [ 303 [ 1915 [ 195 | 715 | 37 ]
120 | 0% | 693 | 368 | 791 | 332 | 2515 | 191 | 783 | 465
150 723 | 351 | 823 | 340 | 3147 | 201 | 855 | 600
LsD.at5% [ 510 | 075 [ 265 | 073 [ 1015 NS | NS [ 094 |

Giza 163 cultivar surpassed other six cultivars in pilant height, Sakha 61
exceeded the others in number of tillers/plant, number of spikes/plant, straw
yield/plant and per feddan. While Sids 8 cultivar surpassed other six cultivars in
weight of spikes/plant, grain yicld/plant, grain yield/feddan and biological
yieldffeddan.

It could be concluded that varietal differences between wheat cultivars
may be due to genetical differences between cultivars, as well as, the range of
cultivar response.

The differences in yield potential of wheat depend undoubtely on the
part of photosynthetic partioned into grain yicld. However, this depends on source
size and the translocation.

Abd El-Gawad ef al. (1987) found that wheat cultivars differed in
partitioning and migration of the total available photosynthate to economic yiclds.
Aisg, wheat cultivars differed in carbon equivalent for vegetative components and
grain and in production value of vegetative matter, grains per plant and per
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feddan and coefficient energy of crop and harvest index. Moreover, varietal
differences were realized in partition of dry matter in eight maize genotypes,
where, maize hybrids differed in glucose required for synthesis, carbon
cquivalents, yield energy per plant and per feddan and above ground biomass
(biological yield), also coefficicnt of energy of crop index (El-Sherbieny et ai.,
1994).

These results were in harmony with the results obtained by Fayed
(1992), El-Karamity and Salem (1993), El-Douby (1997), Hassanein et al. (1997),
Sultan et al., (2000), El-Habbasha (2001) and Hassancin (2001).

2. Effect of nitrogen levels :

Effect of nitrogen fertilizer on yield and its components of wheat are
presented in Table (4). It is clear from the data that increased nitrogen had
significant effect on all characters under study except number of tillers/plant,
number of spikes/plant and grain index. 150 kg N/feddan gave the highest plant
height, grain yield and straw yield, while the differences between 120 kg
N/feddan and 150 kg N/feddan was insignificant in straw yield and biological
vield.

Table (4): Effect of cultivars and nitrogen levels on yield and its components
of wheat {combined analysis of 2000/2001 and 2001/2002 seasons).

Characters Gruin | Stnw | Grain | Straw
mmumamamﬂwﬂﬂmﬁzm

height | tlers’ | spiiey’ | spiles’ | index
Trestments (m)ﬂwnmtm@“(;)'*@'gg(w)

Cultivars :
Gual64 | 8478 430 | 421 T81 ] 295] 590) 995} 1.138] 3830 4970
Gizal6sS | 9440 | 417 1 403 ] 806 ! 302 | 594 1209 11374162 5308
Sakha6l | 82.05 ] 545 522 ) 800 | 304 | 602 | 1366 1265|4553 | 5818
Sakha69 | 9335 ] 430 | 415 | 804 | 359 | 646 | 1343 | 1417 | 4460 { 5877
Sakha93 | 8251 | 457 | 423 | 890 | 3.09 | 682 | 992 [ 1511 {3744 | 5255
Sids 8§ 8045 | 321 309 1 906 | 3.05 |1 687 | 11.85] 151214350} 5862
Sids 9 TI08 | 393 355 1 841 | 276 |1 658 ) 941 | 1461 | 3851 | 5312

enbat | 35 | 012 | 01 [ 085 038078 112 [0.970]0510| 0450

 Ritrogen Jeve (g/fed.):
%0 8461 4157 403 | 785 | 300 579 11.10| 1.159( 39317 3090

120 849 | 427 | 402 | 850 | 290 | 650 [ 1190 1.384 | 4202 { 5.586
150 877 | 441 [ 414 | 836 1299 [ 679 {1143 15044134 5638

D3t 1 20 | NS | NS | 050 | NS | 061]0.15(0150]0.100( 0125

The increase in yield due to the increase of nitrogen level from 90 to 120
and from 120 to 150 kg N/feddan reached 19.41% and 29.77 % in grain
yield/feddan, 6.89 % and 5.16 % in straw yicld/feddan, respectively.

The results of nitrogen fertilization revealed that in newly cultivated
sandy soil the grain yield of wheat could be enhanced by increasing nitrogen
levels up to 150kg N/feddan.
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The response of grain yield to increasing N levels could be due to the
increase in nitrogen uptake by wheat plants which increased all yield attributes
and the low available N in newly cultivated sandy soil.

Similar results were obtained by El-Karamity and Salem (1993), Abd-
Alla and Bassiouny (1994), El-Noemani (1996), Gomaa (1997) and El-Habbasha
(2001).

3. Effect of the interaction between wheat cultivars and nitrogen levels :

The effect of the interaction between wheat cultivars and nitrogen levels
on plant height, number of tillers/plant, number of spikes/plant, weight of
spikes/plant, grain yield/plant, straw yicld/plant, grain yield/feddan. straw yield/
feddan and biological yield/feddan were significant (Table 5).

The highest values of plant height was obtained from Giza 165 cultivar
with application of 150 kg N/feddan.

Table (5): Effect of interaction between cultivars and nitrogen levels on yield
and its components of wheat (combined analysis of 2000/2001 and

2001/2002 seasons).
Charncters

Weight . Straw | Grain | Straw | Biologica
T Plant | Noa.of | No.of of Grain [ Grain v/ | yidd yield yiekd
et | height | tllers/ | leaves/ indesx | yied o | (o ot
Niew @) | pnt | et | B @ o | PR G ST
Cultivans fphant ® | fd) | fud) ed)

90 | .. |8385] 421 | 414 | 729 [295| 533 [ 540 | 1011 | 3700 | 4711
120 | G4 |8407| 429 | 420 | 813 [299[ 615 | 999 | 1200 | 3810 | 5010
150 | 164 |8642] 439 | 429 | 800 | 291 | 622 |1045] 1213 | 3990 | 5203

90 | .. |9320] 400 392 [ 745 [ 301 | 550 | (151} 1.000 | 4000 [ 5.000
120 | ©F2|9300] 419 | 399 | 849 | 309 | 600 | 1205] 1200 | 4185 | 5385
150 | 165 [9700] 433§ 411 | 825 | 296 | 631 |1292] 1216 | 4310 | 5526

% 8085 | 533 | 521 | 768 | 298 | 485 |13.90] 0.976 | 4270 | 5246
120 |Sekhalg130] 539 | 505 | 819 | 303 | 651 {1400] 1323 | 4700 | 6.023
150 | 1 [ 840|568 540 | 814 [ 312} 671 [1309) 1495 | 4690 | 6.185

) 9230 420 | 403 | 700 | 298 | 632 | 13.00] 1.091 | 4157 | 5248
120 |SaKhe | 62 401 431 | 420 | 899 [ 318 | 592 {1430 1310 | 4810 | 6120
150 % [9510] 4391 421 | 813 | 300 7.15 |13.00] 1850 | 4415 | 6265

% 8115| 440 | 429 | 882 [ 305 659 | 945 | 1417 | 3613 | 5030
120 |Sakha | 93951 465 | 415 | 899 | 310 | 698 |10.31| 1550 | 3850 | 5400
150 | P |8413] 467 [ 425 | 8% | 312 | 691 1000} 1567 | 370 | 5337

9% 8545 310 | 300 | 908 | 301 | 584 |11.78] 1410 | 4000 [ 5410
120 [ Sids8 | 8499 321 | 311 | 911 [ 305] 759 11243} 1616 | 4100 | 5716
150 8891|333 | 317 | 900 | 309 | 719 {1135 1510 | 3.950 | 5460
9% 7581] 381 | 365 | 766 | 305 616 {9310} 1213 { 3.777 | 499

120 | 5198 | 2650] 389 | 341 | 805 | 251 | 651 {1050] 1492 | 3963 | 5455
150] 9 |93 409|361 | 811 [273] 709 | 941 | 1680 | 3815 | 5495

LSD.at5% | 413 | 011 | 0.15 | 099 | NS | 1.05 | 218 | 0.110 | 0.180 | 0.380
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Sakha 61 cultivar with 150 kg N/feddan gave the highest value of
number of tillers/plant and number of spikes/plant.

However, the effective treatinent for weight of spikes/plant, grain
yield/plant and grain yield/feddan was Sids 8 cultivar and 120 kg N/feddan, while
for straw yield/plant, straw yield/feddan and biological yield/feddan was Sakha
69 cultivar with 120 kg N/feddan.

These results were similar to that reported by Bassiouny et al. (1993b),
El-Karamity and Salem (1993) and Metwally ef al. (1998).
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