Effect of Nitrogen and Potassium Fertilizer Application at Physiological
Growth Stages on Yield of Two Wheat Varieties Grown in the North Middle
Delta
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ABSTRACT

Field experiment was carried out at the experimental
farm, faculty of Agric., Kafr El Sheikh Univ. during the
two successive seasons (2003 and 2004).The objective of the
study was to study effect the of N application at tillering
stage on wheat (Triticum aestivum) yield, its components
and harvest index (HI), as well as the effect of K. The
obtained results could be summarized as follows:

The grain and straw yields of the two studied wheat
varieties was highly significantly increased with increasing
N level up to 120 kg N/fed. (fed=4200 m?) The highest mean
values were 21.91and 30.0 ardab grain/fed.,(ardab=150 kg)
and 5.19 and 6.0 tons straw/fed. for Giza 168 and Sids7,
respectively. The number of spikes/m? number of grains
per spike and 1000-grain weight were highly significantly
increased with increasing N and K levels. The highest mean
value over the two seasons (435 and 300), (83 and 103.5)
and (40.45 and 62.9 g) for Giza 168 and Sids7 respectively.
N application at tillering stage in the presence of K have a
high significant effect on grain and straw yield, number of
spikes/m2, number of grains per spike and 1000-grain
weight of the two wheat varieties. The highest mean values
were recorded at D6. Hence, application of K lead to
increasing N U E.The maximum 1000-grains weight was 54
g could be obtained at about 36 kg N/fed. without K
addition, while, in the presence of K it was 59 g and could
be obtained at 29 kg N/fed. The highest mean values of HI
were 4121 and 42.26% for Giza 168 and Sids7
respectively. K increased the harvest index and werel.88%
and 2.31% for Giza 168 and Sids7. It is recommended to
apply 120 kg N/fed. as 24, 60, 18 and 18 at planting,
tillering, booting and milking stages, respectively as well as
applications of 50 kg K,O/fed. and 22 kg P,Os/fed. before
planting. to obtain the maximum values of grain and straw
yield for the studied wheat varieties Giza 168 and Sids7
grown under North Middle Delta conditions.

INTRODUCTION

Wheat (Triticum aestivum) is strategic crop because
of its indispensable part of food diet. It is widely
distributed all over the country (2.987 million feddan in
2008), with a mean production of about 2.745
tons/feddan. The national production of wheat is 8.2
million tons/2008 and the national consumption of
wheat is about 12.0 million tons in 2008; there is a great
gab between the consumption and production. Reducing
the gap between production and consumption of wheat
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is a national policy in Egypt. Wheat is very sensitive to
insufficient N .Application of N for wheat as one dose
was usually practiced in the past. It is found that
increasing N fertilizer rate up to 100 Kg N/fed increased
number of grains/spike, grain, straw and biological
yields (Abd-Elwahed 1997). Cox et al (1989) found that
addition of N fertilizer in 2 doses were better. Recently,
Faizy 1986a found that addition of N as three doses
gave higher yield. Forestar (1973) found that, the grain
and straw yields of wheat increased when the N fertilizer
was splited into two or three doses. Moreover, the
addition of four N doses gave higher yield than 3 N
doses (Rahman et al 2002). Also, Faizy et al. (1986b)
found that, the grain yield of wheat was higher when the
nitrogen was split into 4 doses than when split into 3 or
2 doses. Nitrogen use Efficiency has been considerably
improved by splitting N dressing in winter wheat (Faizy
et al, 1986 b and Mengel, 2001). Ministry of
agricultural recommends applying N as 3 equal doses.

Potassium is necessary for plant growth, where it
plays an integral part. Enzymes are involved in many
important plant physiological processes, and over 80
plant enzymes require K for their activation. K-
fertilization has a role in decreasing certain plant
diseases and improving quality. Thus, the intensive
agriculture reduced the level of available K in the soil;
nowadays insufficient Soil K is usually corrected by
adding K fertilizer which has a beneficial influence on
the development of endosperm cells and hence on the
single grain weight of cereals (Schacherer and Beringer
1984). Faizy et al. (1986 b) found that the grain yield of
wheat, in the presence of K, was increased significantly
at the low and high levels of N. The increase in grain
yield by K fertilizer was 5.91 to 7.29%,. In field
experiments in Egypt, the response of 6 wheat cultivars
(Giza 162, Giza 163, Giza 164 Gimmeza 1, Sakha 69
and Sids 1) to four levels from K fertilizer (12, 24, 36
and 48 Kg K,0 / fed.) was studied and their effects on
grain yield and some contributing characters. K rate
affects all studied characters of wheat cultivars. The
interaction effects of wheat cultivars and K fertilizer rate
were significant on 1000 grain weight, straw and
biological yields. Gennady and Hegazy (2001) that 24
Kg K,O/fed as K,SO, fertilizer increased the yield of
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wheat by 20.76 %.Therefore, the main target of this
investigation to study the effect of N and K application
was found at tillering growth stage on wheat yield and
its components and harvest index (HI) of two wheat
varieties Giza 168 and Sids7.

MATERIALS AND METHODS

Field experiment was carried out at the experimental
farm, faculty of Agric., Kafr ElI Sheikh Univ. (6 m
altitude, 31° 07- latitude and 30° 52- longitude) during
two successive seasons (2002/2003 and 2003/2004) with
two wheat varieties: Giza 168 and Sids 7, to study the
effect of N, K timing of N application at planting,
tillering, booting and milk stages on grain and straw
yields, number of spikes/m?, number of grains per spike
and 1000 grain weight. Harvest index (HI) was
calculated as follows:

The experiments were conducted in split — split - split
plot design, with four replicates. The main plots were
assigned to timing of N application. Sub plots were
assigned to N level (75 and 120kg/fed.), sub- sub plot
assigned to K level (with and without 50 Kg K,O/fed.)
Sub-sub-sub plots assigned to wheat variety. The plot
area was 10.5 m? (1/400 fed). The N was applied as urea
(46 % N) in four doses. The first dose was broadcasted
with 22 Kg P,0s / fed. at sowing. The second dose of N
was applied at the first irrigation (tillering stage) with
levels: 0, 20, 30, 40, 50, 60 Kg N/fed and represented

as: Dy, Dy, D3, Dy, D5 and Dg. The rest of N was splited
equally between booting and milking development
stages, Table 2 show the Layout of the Experiment.

Soil samples, from the surface layers (0-15 and 15-
30), were taken from the experimental sites before
planting of the two seasons and prepared for physical
and chemical analysis. The soil characteristics were
presented in Table 1. Also, plant samples were taken
randomly at age 45 and 90 day to estimate the wheat
Yield and its components. Harvest index, was
calculated. Soil samples were air-dried crushed and
passed through 2.0 mm sieve for the chemical analysis
according to Jackson (1967). Cation exchange capacity
(CEC) as described by Gohar (1954). Available P
according to Olsen et al. (1954). and K according to
Page (1982). Mechanical analysis was determined
according to Piper (1950) Total N content by micro-
Kjeldahl method (Jackson, 1967). Total Pwas
determined according to Snell and Snell, (1967). Total
K content using flame photometer (Jackson 1967).
Protein concentration (%): was calculated from total N
in grain yield multiplied by 6.25 according A. O. A. C.
(1980). Data were analyzed statistically according to
procedures outlined by Cochran and Cox (1960).

Grain yield X

100

Harvest index =
grain yield + straw yield

Table 1. Chemical and physical properties of soil surface layer (0-15, 15-30)before growing

seasons
Growing seasons 2002/2003 2003/2004
Soil depth cm 0-15 15-30 0-15 15-30
Soil pH 8.0 8.1 8.1 8.13
EC dSm™* 2.3 3.6 2.0 25
SAR 4 7 5.2 6.8
Available N 32 L %0 18
P 12 10 11 10
ppm K 195 150 201 159
O.M % 2.36 2.18 2.41 2.20
Total N% 0.17 0.16 0.18 0.15
Total carbonate % 3.6 3.57 3.55 34
CEC meq/100g soil 45.2 43.1 47.1 44.6
Saturation percent 93 90 91 89
Clay 57.2 58.11 56.90 56.71
Particle size distribution% Silt 32.0 31.41 30.29 30.90
Sand 10.8 10.48 12.81 12.39
Texture grade clayey clayey clayey clayey
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Table 2. Layout of the Experiment

TREATMENTS (Kg / fed.)

Different doses of N at physiological growth stages K
D N Level P.O K,O

Planting Tillering Booting Milk 2oe 2

Cont. 0 0 0 0 0 0 0

0

D1 75 15 0 30 30 22 50

0

D2 75 15 20 20 20 22 50

0

D3 75 15 30 15 15 22 50

0

D4 75 15 40 10 10 22 50

0

D5 75 15 50 5 5 22 50

0

D6 75 15 60 0 0 22 50

0

D1 120 24 0 48 48 22 50
D2 120 24 20 38 38 2 ——
D3 120 24 30 33 33 2 ——
D4 120 24 40 28 28 22 5.;0
D5 120 24 50 23 23 22 5.;0
D6 120 24 60 18 18 22 5.;0

RESULTS AND DISCUSSIONS

Effect of N and K and timing of N application on
wheat yield:

Grain yield:

Table 3, Figs. 1 and 2 indicated that grain yield of
wheat varieties Giza;gg and Sids; was highly
significantly increased with increasing N level up to 120
Kg / fed.

The highest mean values of grain yield was 21.91
Ardab/ fed., 30.0 ardab / fed. for Giza 55 and Sids ;.,
respectively. Similar results was reported by El-
Desouqi (2000), Muhammad (2001) and Amer (2009).
Data Showed that the grain yield of the two wheat
varieties significantly increased in the presence of
potassium. The highest mean value was recorded under
Sids 7 (30.0 ardab / fed.) These results were similar by
the data obtained by Genaidy and Hegazay (2001) and
Sing and Pathak (2003).Data revealed that time of N
application have a high significant effect on grain yield
of the studied varieties. The highest mean values were
recorded at Dg (15:60:0:0) (24:60:18:18) for both N5

and Nip. Similar results were recorded by El-Desokey
et al. (2000) and Warraich et al (2002).

Data indicated that there were high significant
effects on grain yield during the two growing seasons
due to the interaction between treatments used in the
experiments (Table 8).similar results recorded by El
Kholy (2000). Data revealed that the highest mean
values of grain yield was recorded by N1, P,» Kso Dg for
Giza 165 and Sids ; (21.91and 30.0, ardab/fed.), similar
results were recorded by Wagan et al (2002) and
Koreish et al (2004)

Straw yield:

Data in Table 4, Figs. 2 and 3 showed that straw
yield of the studied wheat varieties were highly
significantly increased with increasing N level up to 120
Kg/fed. The highest mean values were 5.26, 6.0
tons/fed. for Giza 168 and Sids 7, respectively. Similar
results were recorded by El-Sherbieny et al. (1999), and
Muhammad (2001).Data revealed that the straw yields
of the studied wheat varieties were highly significantly
increased in the presence of potassium. The highest
mean value was recorded with Sids 7 (6.0 tons/fed.).
Similar results recorded by Abd Allah et al (1999),
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Genaidy and Hegazy(2001); Singh and Pathak
(2003).Data showed that time of N application have a
high significant effect on straw yield of the studied
wheat varieties. The highest mean values were recorded
at Dg (15:60:0:0), (24:60:18:18) for both N5 and Ny,.
Ooro and Mwangi (1999), and EI Desougi et al. (2000)
reported similar results. Data indicated that there were
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high significant effects on straw vyield due to the
interaction between the applied treatments (Table
8).Data showed that the highest mean values of straw
yield was recorded at N, P2yKsy Ds (15:50:5:5) (5.26
tons/fed. and 6.0 tons/fed for Giza 165 and Sids;). Similar
results were reported by Eisa (1996), El — Banna (2000)
and Wagen et al (2002).

Table 3. Effect of N, K and timing of N application on grain yield (ardab/fed.) of Giza 168
and Sids 7 during 2002/2003- 2003/2004 growing seasons

Var. Giza 168 Var. Sids 7
Growth N-level
stage  ((Kg/fed.) 2002/2003 2003/2004 Mean 2002/2003 2003/ 2004 Mean
ko Ksg ko Ksg Ko Ksg Ko Kso Ko Ksg ko Ksg
Cont. 581d 58lc 512e 512c¢c 547 547 6.20c 6.2d 575f 575g 598 5.98
D1 75 11.17c¢ 1470b 11.21d 14.83d 11.19 1477 1596b 16.94c 1592e 1896f 1594 16.95
D2 75 1263c¢ 16.24b 12.63c 16.29c 12.63 16.27 165ab 17.37c 16.52e 1741f 1652 17.39
D3 75 17.26bc 19.04a 16.6b 19.21b 16.93 19.13 16.6ab 17.89bc 16.71cd 17.99d 16.66 17.94
D4 75 17.89ab 19.60a 18.05a 19.73a 17.97 19.67 16.7ab 19.32ab 16.83c 19.41c 16.76 19.37
D5 75 17.81ab 19.32a 18.16a 19.75a 17.99 1954 176ab 196ab 17.80b 19.79b 17.72 19.70
D6 75 17.82a 19.29a 18.09a 19.76a 17.96 19.53 18.34a 20.16a 1845a 20.19a 1840 20.18
D1 120 16.22b 16.80bc 1563e 16.85e¢ 16.43 1683 184c¢ 2590d 20.64d 25.89f 19.52 25.89
D2 120 17.10ab 1751b 17.12d 17.52d 17.11 17.15 22.4b 26.77cd 22.42c 26.82e 22.41 26.79
D3 120 17.92ab 19.43a 18.15b 19.75b 18.04 19.59 2349a 28.0bc 2353b 28.11d 23.51 28.05
D4 120 18.34a 2046a 18.61la 20.98a 18.48 20.72 25.06a 28.26ab 23.13a 28.69c 25.09 28.62
D5 120 19.04a 20.85a 19.25a 21.98a 19.15 21.42 2517a 29.12ab 2529a 29.19b 25.23 29.15
D6 120 18.76a 21.0a 19.26a 2191a 19.01 21.46 25.20a 30.37a 2532a 30.0a 2526 30.18

Where LSD for 2 D-means at each N x K x V equal (0.66)at 0.05 and (0.90) at 0.01 (2002/2003) and (0. 25) at 0.05 and (0.34) at 0.01

(2003/2004).

Table 4. Effect of N, K and timing of N application on straw yield (t/fed.) of Giza 168 and
Sids 7 during 2002/2003 — 2003/2004 growing seasons

Var. Giza 168 Var. Sids 7
itr:g"zth (K'; /':;‘g*)' 2002/2003 2003/2004 Mean 2002/2003 2003/ 2004 Mean

kO K50 kO K50 kO K50 kO K50 kO K50 kO K50

Cont. 175¢ 175¢ 165¢ 165e 17 17 195¢ 195c 1.92d 192e 193 193

D1 75  315b 365b 320b 368 317 366 40b 40b 410c 412d 40 406
D2 75  320b 370b 322b 375c 321 373 40la 422b 410c 432d 505 427
D3 75  328b 3.78b 378a 380c 353 379 40b 430a 4lc 438b 40 434
D4 75  33la 38la 379a 391b 355 386 410a 435a 421b 440ab 415 437
D5 75  34la 395a 380a 398a 361 397 418a 436a 420b 44ab 419 438
D6 75  368a 398a 379a 390a 374 394 425a 440a 427a 445a 426 447
D1 120 41lc 451c 42le 461f 416 456 465c 517c 467d 527f 466 522
D2 120 420b 46lb 430d 470e 425 466 465c 532c 470d 539e 467 535
D3 120 431b 490b 44lc 492d 436 490 470b 560b 480c 569d 475 564
D4 120 483a 50a 486b 50c 48+ 50 495a 582a 496b 590c 495 586
D5 120 498a 525a 497a 528a 497 526 508a 595a 50b 596b 50 595
D6 120 495a 519a 495a 520b 495 519 b510a 6.00a 520a 6.10a 515 6.0

Where LSD for 2 D-means at eatch N x K x V equal (0.35)at 0.05 and (0.48) at 0.01 (2002/2003) and (0.32) at 0.05 and (0.44) at 0.01

(2003/2004)
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Fig. 3. Straw yield of wheat Giza 168 as
affected by N, K and timing of N
application

Number of spikes/m?:

Table 5 showed that the number of spikes / m? of the
two wheat varieties was highly significantly increased by
increasing N level up to 120 Kg / fed. The highest mean
values were 436 and 300 for Giza 168 and Sids 7.
Similar results were reported by Sabry et al. (1999) and
Amer (2009). Data showed that the number of spikes/m?
of the studied wheat varieties were significantly
increased in the presence of potassium and the highest

Fig. 4. Straw yield of wheat Sids 7 as affected
by N, K and timing of N application

mean values was recorded with Giza 168 (436) similar
results were reported by Singh and Pathak (2003).

Data revealed that time of N application have high
significant effect on number of spikes/m? of the studied
wheat varieties. The highest mean values were recorded
at Dg (15:60:0:0) (24:60:18:18) for N5 and Ny, similar
results were reported by El far and EI — Nagar (1995),
Rahman et al. (2002) and Warraich et al. (2002).Data
indicated that there were high significant effects on
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number of spikes/m*due to the interaction between
treatments (Table 8).

Number of grains/spike:

Data in Table 6 showed that the number of grains per
spike of the studied wheat varieties was highly
significantly increased by increasing N level up to 120
Kg / feddan. The highest mean values were 83 and 104
for Giza 168 and Sids ;. Similar results were reported
by Abd EI Wahed (1997), Magsood et al (2002) and
Muhammed (2001). Data showed that, number of grains
per spike of the studied wheat varieties was highly
significantly increased in the presence of potassium and

45

the highest mean value was recorded under Sids ;. This
result was similarly observed by Abd Allah et al.
(1999).Data showed that time of N application have
high significant effect on number of grains per spike of
the studied wheat varieties. The highest mean values
were recorded at Dg (15:60:0:0) (24:60:18:18) for both
N5 and Nyy This result was similarly observed by Faizy
et al. (1986 b) and Ewart and Honermeier (1999).Data
indicated that there were high significant effects on
number of grains /spike due to the interaction between
treatments (Table 8). This result was similarly observed
by El Kholy (2000).

Table 5. Effect of N, K and timing of N application on number of spikes /m2 of Giza 168 and
Sids 7 during 2002/2003- 2003/2004 growing seasons

h level Var. Giza 168 Var. Sids 7
Gsrt(;g: (':'('g /i‘e’g) 2002/2003 2003/2004 Mean 2002/2003 2003/ 2004 Mean
Ko Kso ko Ksg ko Kso ko Ksg Ko Ksg ko  Ksg
Cont. 186.5f 18659 180g 180g 1833 1833 180e 180d  175g 175f 1775 1775
D1 75 260e  200f 262f 202f 261 291 200d 200c  201f 20le 2005 2005
D2 75 200d  310e 292e¢ 312f 291 311 210cd 240b  21le 242d 2105 241
D3 75 300cd 330d 313d 332d 3065 331 220c 250ab  226d 253c 223 2515
D4 75 310b  350c 321c 353c 320 3515 235h 258a  238C  250b 2365 2585
D5 75 314bc  365b 339b 374b 3265 3695 240b 260a  242b  262a 241 261
D6 75 350a 400a 352a 390a 351 395 250a 260a  260a 263a 2595 2615
D1 120  300e 300d 302f 311f 301 3065 210d 250d  211f 253d 2105 2515
D2 120 31675de 345c 313e 347e 3149 346 225¢ 275c  228e 278¢C 2265 2765
D3 120 320d 35575c 321d 357d 3205 3564 235c  285b 235d 287b 235 286
D4 120  346c 380b 347c 382c 3465 381 250b 286.75b 252c  289b 251 287.9
D5 120  380b 450a 384b 435a 382 4425 260b 289.75a 263b 291a 2615 290.4
D6 120 400a 440.75a 400a 431b 400 4359 285a 299a  298a 30la 2915 300

Where LSD for 2 D-means at each N x K x V equal (6.96)at 0.05 and (9.55) at 0.01 (2002/2003) and (0.53) at 0.05 and (0.72) at 0.01 (2003/2004)

Table 6. Effect of N, K and timing of N application on number of grains per spike of Giza
168 and Sids 7 during 2002/2003 — 2003/2004 growing seasons

R Var. Giza 168 Var. Sids 7
’Srt(;‘g’;h ('\}'(J;‘;Z') 2002/2003 2003/2004 Mean 2002/2003 2003/ 2004 Mean
Ko Kso Ko Kso ki Kso Ko Kso Ko Kso Ko Kso
Cont. 425d 425d 36e  36d 3925 3925 595¢ 595e 49f 49e 543 543
D1 75 68c  69c  69d 7lc 6850 70 8ld  89d 82e 89d 85 89
D2 75  725b 75b  70c  72b 713 735 8475c 9125cd 85d 92c 849 OL7
D3 75 73a  7575a 72b  74b 725 749 845c 9225bc 86d 935b 853 929
D4 75 73a  765a 73b  74b 73 753 87.75b 91.8bcd 88c 945b 87.9 93.12
D5 75  7375a 76a  75a  76a 744 76  92a 9475ab 92b 9a 92 954
D6 75 74a  77a  75a  77a 745 77 93a 9675a 94a 97a 935 96.9
D1 120 7375b 77¢  74c  75d 739 76 8575c 985bc 86e 96d 8588 97.3
D2 120 7625b 78c  75b  76c 756 77 855c 96.75c 88d 98c 868 974
D3 120 77ab 79b  76a  79b 765 79 8825c 99bc  94c 99b 9403 99
D4 120 78a  80b  78a 80a 78 80 9406b 99bc 9575b 100b 92 995
D5 120  78a  83b  79a 8la 785 82  94b 100.3ab 96b 1045a 95 1024
D6 120  79a 84a  79a  8a 79 83 99a 102.75a 100a 1043a 995 1035

Where LSD for 2 D-means at eatch N x K x V equal (1.45)at 0.05 and (1.99) at 0.01 (2002/2003) and (0.62) at 0.05 and (0.85) at 0.01

(2003/2004)
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Table 7. Effect of N, K and timing of N application on 1000- grain weight(g) of Giza 168 and
Sids 7 during 2002/2003 — 2003/2004 growing seasons

Growth Var. Giza 168 Var. Sids 7
stage (l\llglff\;zl) 2002/2003 2003/2004 Mean 2002/2003 2003/ 2004 Mean

Kso Ko Kso Ko Kso Ko Kso Ko Kso Ko Kso
Cont. 25.0e 25.0e 2550e 2550c 2525 2525 32.50d 32.50e 32.0c 32.0e 3225 32.25
D1 75 37.0b 37.60b 3750b 37.80a 3725 3765 53.0bc 55.10 ¢ 53.31b 55.30d 53.15 55.2
D2 75 37.1b 37.60b 37.80b 37.80a 375 37.7 53.20 b 56.20 b 53.41b 56.50b 53.37 56.35
D3 75 38.0a 3850a 380a 38.11a 38.0 38.31 53.0bc 56.30 b 53.20 b 56.50b 53.1 56.40

D4 75 36.0c 36.30c 37.0c 37.15b 36,50 36.73 5450a 57.0a 54.0a 57.0a 5425 57
D5 75 350d 3537d 36.11d 37.10b 3556 36.21 5250c 55.0d 53.31b 56.0c 5241 555
D6 75 35.10d 3553d 36.19d 36.88b 3565 36.21 52.60bc 55.0d 53.21b 55.30d 52.91 55.15
D1 120 376a 37.7b 375a 37.9d 37.55 37.8 54.5¢ 6l.1lc 54.6 b 615c 5455 613
D2 120 36.25b 38.1b 36.6b 38.0d 36.42 38.05 549c 59.8d 54.81b 60.50e 54.86 60.15
D3 120 36.0a 40.15a 36.4b 40.75a 36.20 4045 56.8a 65.6 a 55.91a 629a 56.36 62.75
D4 120 35.50d 389c 36.03c 39.48¢ 35.76  39.19 56.1b 61.75b 56.08a 62.41b  56.09 62.08
D5 120 3540d 35.9c 35.66d 40.11b 35.53 38 56.35b 59.70d 56.10a 60.97d 56.23 60.34
D6 120 35.0bc 359d 35.9cd 38.10d 35.45 37 56.35b 61.0c 55.81a 61.05d 56.08 61.02

Where LSD for 2 D-means at each N x K x V equal (0.83)at 0.05 and (1.14) at 0.01 (2002/2003) and (0.21) at 0.05 and (0.29) at 0.01
(2003/2004).

Table 8. The main effect of N, K and timing of N application and its interactions on yield
and some components

Grain yield Straw yield 1000 grain - 2 No of grains
Treatment ardab)//fed ton/f)e/zd Weiggt(g) No. of spikes/m /sp?ke

2003 2004 2003 2004 2003 2004 2003 2004 2003 2004

Cont. 6.005 5.5 1.85 1.78 28.87 28.75 183.13 177.5 51.0 425
D1 17.013 17.24  4.15 4.23 46.72 46.92 251.25 254.13 80.82 80.25
D2 18.319 18.34 4.23 4.31 46.65 46.90 275.72 277.88 82.50 82.0
D3 19.954 20.007 4.35 4.48 48.17 47.72 286.97 290.50 82.75 84.19
D4 20.74 20.92 4,52 4.62 47.02 47.93 303.09 305.13 84.21 85.41
D5 21.070 2140 4.64 4.69 45.67 46.92 307.34 323.75 86.53 87.44
D6 20.689 21.62 4.69 4,73 45,95 46.56 348.22 333.88 88.19 88.53

F . test **k *% *%* **k *%* **k **k **k **k **
LSD g5 0.66 0.25 0.35 0.32 0.83 0.21 6.96 0.53 1.45 0.62
LSD g1 0.90 0.34 0.48 0.44 1.14 0.29 9.55 0.72 1.99 0.85
N5 15,709 15.71 3.58 3.67 43.21 43.55 262.25 267.86 77.36 76.30
N120 19.662 20.01 4.54 457 45.09 45.35 296.53 292.93 81.60 80.91

F X test ** ** ** *%* *%* *%* *%* ** ** **
Ko 16.696 16.75  3.87 3.95 43.13 43.19 269.71 268.07 83.33 82.52
Ksg 18.676 18.97 4.25 4,29 45,18 45,71 289.07 292.71 86.76 86.69

F . test ** ** ** ** ** ** ** ** ** **

Sids 7 1951 1959 432 4.37 53.02 53.13 242.66 240 87.86 87.38
Giza 168 1586 16.13  3.81 3.87 35.27 35.78 316.12 320.79  77.12 75.53
F i test *x ** ** *%* ** **% **% **% **% **

D X N ** ** ** ** ** ** ** ** ** **
D X K *%x *%x *%* *%x *%* *% *% *%x *%x *%x
N X K * ** ** ** ** ** ** ** ** **
D X V *%x *%x *%* *%x *%* *% *% *%x *%x *%x
N X V ** ** * * ** ** ** ** ** **
K X V *%x *%x *%x *%x *%x *% *% *%x *%x *%x
D X N X K ** ** ** ** ** ** ** ** ** **
D X N X V *%x *%x *%x *%x *%* *% *% *%x *%x *%x
D X K X V ** ** ** ** ** ** ns ** ** Ns
V X K X N *%x *%x *%* *%x *%* *%x *% *%x ns NS

D X N X K X V ** ** ** ** ** ** ** ** ns **
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Table 9. Effect of N, K and timing of N application on harvest index (HI)

Treatment Giza 168 Sids 7 Relative variation (%)
N level 75 41.12 38.63 -6.06
(Kg/fed) 120 37.14 42.26 +13.78
Relative variation (%) -9.67 +9.39
0 38.75 39.98 +3.17
Kg KoO/Fed. 50 39.48 40.19 ¥3.62
Relative variation (%) +1.88 +2.31
2e=0 Cont. 32.54 3175 -2.42
585 D, 36.28 39.25 +8.19
EE 85 D, 37.84 40.11 +5.99
E .25 D; 39.98 40.41 +1.08
%é‘% D, 40.73 40.81 +0.20
ooy Ds 41.64 41.03 -1.46
Ds 39.75 40.45 +3.37

1000 grain weight:

Table 7 indicated that 1000 grain weight of the
studied wheat varieties were highly significantly
increased by increasing N level up to 120 Kg N/ feddan.
The highest mean values were 40.45 and 62.9 g for Giza
168 and Sids ;, respectively. This result was similarly
observed by Muhammad (2001) and EI Naggar (2003).

Data revealed that 1000-grain weight of the studied
wheat varieties was highly significantly increased in the
presence of potassium and the highest mean value was
recorded under Sids 7. This result was similarly
observed by Amer (2009)

Data showed that time of N application have a high
significant effect on 1000 grain weight of the studied
wheat varieties. The highest mean values were recorded
at D3(15:30:15:15),(24:30:33:33) for both N75 and Ny
(38.31, 40.45) with Giza 168, while Sids 7 recorded
highest mean value at N;5 D4 (15:40:10:10) and Niyo Da.
The values were (57.0 and 62.75 g) for Nss, N1y. Data
indicated there were high significant effects on 1000
grain weight due to the interaction between treatments
(Table 8). This result was similarly observed by El
Kholy (2000).

Effect of N, K and timing of N application on harvest
index (HI):

Table (9) indicated that HI decreased with increasing
N level with Giza 168 while it increased with Sids 7 by
about 9.39 % by increasing N level from 75 to 120 Kg /
feddan. Data showed that time of N application have a
high significant effect on HI and recorded high value
under Ds, Dg for Giza 165 and Sids ; This result was
similarly observed by Wagan et al. (2002). HI was also,
significantly affected by K application. Similar results
were reported by Singh and Pathak (2003).
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