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ABSTRACT

In order to study the effect of nitrogen and potassium on yield and vyield
components on four bread wheat cultivars; Gemmiza 11, Sids 12, Sids 13 and
Shandaweel 1, the treatments included three levels of nitrogen: 50, 75 and 100 kg
N/fad accompanied by tow levels of potassium: 24 and 48 kg KoZ2/fed. Field
experiment was conducted at Sakha Agricultural Research Station, Agricultural
Research Center, during the two growing seasons of 2008 - 2009 and 2009-2010.
The treatments were arranged in a spilt-spilt plot design with four replications. The
main plots were devoted to nitrogen levels and the sub-plots were allocated to
potassium levels, while the sub-sub plots were designed to cultivars.

Increasing nitrogen levels up to 100 kg N/fad. Resulted in significant gradual
increase in days to heading and maturity, plant height, number of spikes/mz, number of
kernels/spike, and grain yield/fad.

On the hand, there was no significant effect for potassium fertilization levels on
the tested agronomic characters.

The results indicated that Gemmiza 11 was the earliest in heading and
maturity in the two seasons. Shandaweel 1 gave the highest grain yield/fed in the first
season while it was the latest one in days to maturity.Sids12 cultivars gave more
spikes/mzin the both seasons.While,Sids 13cultivars gave the highest values of 1000-
grain weight.

The interaction between nitrogen and potassium, nitrogen and cultivars,
potassium and cultivars and cultivars, nitrogen and potassium

rates did not show any significant effect on grain, straw yield/fed and harvest
index in the two seasons. However, the interaction between nitrogen rates and
cultivars and potassium and cultivars was significant for number grains/spike in the
two seasons. The interaction between nitrogen levels and cultivars was significant for
no. of spikes/™ in the second season. Also, the interaction between nitrogen and
potassium levels was significant for no. of spikes/mz in the first season.

It could be concluded that Shandaweel 1 can be cultivated under
fertilization at 100kgN/fed to produce the highest yields of grains and straw per
Fadden.

INTRODUCTION

Wheat (triticum aestivum L EN.Thell) is one of the most important
found crops in Egypt .Increasing wheat production per unit area appears to
be the best solution for reducing the wheat production consumption food gap
(Shehab EI-Din1993) .The required yield increase may be achieved by high
yielding wheat varieties and applying improved cultural practices i.e .optimum
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land preparation, sowing date, sowing method, fertilization (form, rate and
time of application) .

Nitrogen is one the most important elements in the nutrition of wheat
plant, an essential part of all amino acids, protein and related compounds, it
is a constituent of chlorophyll and carboxylating coenzymes. So, several
investigation found increases in growth ,yield and its components i.e.
Eissa(1993),Hameed et.a [(2004),Tammam and Tawfelis(2004),Protic
et.al(2007) observed that increasing N-rate 100 kg/fed increased days to
heading and maturity number of tillers/plant, spikes/m2,grain yield/spike
,grain yield/fed and loading ,but number of grain /spike and 1000-grain weight
were not changed. However, plants supplied with 75kgN/fed up to 50kgN/fed
were not significantly deferent from those provided with 100kg/fed, except for
the number of spike/m2. Higher nitrogen up to 150kg/fed gave the highest
grain yield. Abdel-Nour and Fateh(2011) and Khaled and El-Rawy(2012)
reported that days to heading and maturity, no. of spikes/m2,no.of
grains/spike ,1000-grain weight, grains weight/spike, grain and biological
yields ,protein and carbohydrate percentages with increments of nitrogen
application levels up to 75kg/fed.

Potassium is one the most important element in the tonic for the
transfer of carbohydrates from the leaves to grain. The balance between N, K
and P fertilizers is critical for crop production and it can change the
physiology of the plant. Each element affects the uptake of the other;
phosphorus absorption is a common consequence of adding nitrogen
fertilizer, (Grunes 1959). Several investigations gave much attention to
potassium fertilizer to obtain high yield i.e. Ibrahim and abdel-Aal (1991)
attributed the increase in 1000-grain weight and grain yield/fed to a certain
levels of NPK comparing with the untreated plants. Bassiouny et al(1993)
and Mitkesss et al.(1994) added that, the most economic yield performance
was obtained at the best of 15kg P205 and 24kg K20 for the cultivated
lands. On the other side, ElI-Rawy et al. (2007), El-Hag,Dalia (2008) and El-
Samshy,Basma(2009) found that the addition of 70 kgN +15 kgP + 24kgK
for bread wheat varieties increased growth characters, grain yield and yield
components ,

The interaction between cultivars and N- fertilizer rates and interaction
between cultivars and K-fertilizer rates had no significant effects for all the
studied traits, EI-Rawy et al.(2007),El-Hag,dlia (2008) and EI-
Samahy,Basma(2009), Khaled and El-Rawy(2012).

This investigation aimed to study the effect of different nitrogen and
potassium levels on the yield and its components on four new bread wheat
cultivar.

MATERIALS AND METHODS

The present study was carried out at the Experimental Farm of
Sakha Agricultural Research Station, ARC during the two successive
seasons of 2008/2009 and 2009/2010 to study the effect of three nitrogen
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fertilizer levels (N1: 50, N2: 75 and N3: 100 kg N /fed) and two potassium
levels (K1: 24 and K2:48 kg/fed) on the yield and its components and other
traits of four bread wheat cultivars (Gemmiza 11, Sids 12, Sids 13 and
Shandaweel 1).Howerver, the names and pedigrees of the four bread wheat
cultivars used in this study are presented in Table 1

Table 1: Name and pedigree of four bread wheat cultivars.

No. | cultivars Pedigree

1 Gemmiza 11 BOW"S"/KVZ"S"/[7TCISER182/3/GIZA168/SAKHAG1.
GM7892-2GM-1GM-2GM-1GM-0GM

Sids 12 BUC//7C/ALD/5/MAYA74/ON//1160.147/3/BB/GLL/4/CHA
2 T'S”/6/MAYA/NVUL//CMHT74A.630/4*SX.
SD7096-4SD-1SD-1SD-0SD.

ALMAZ- 19= KAUZ "S" /I TSI/SNB "S".

3 | Sids13 ICW94-0375-4AP-2AP-030AP-0APS-3AP-0APS-050AP-
0AP-0SD.
2+ | Shandameel 1| CAZOIKAUZIKAUZ.

CMBW90 Y3279-OTOPM-010M-010Y-3M-0SH

The experiments were sown during the last week of November in the
two seasons using spilt-spilt plot design with three replications. The plot area
wast.Y m).Y) 'm x 3.5m length). The experiments included 24 treatments,
which were the combinations of three nitrogen levels distributed at random in
the main plots, two potassium levels assigned to the sub-plots and four
cultivars allocated to the sub-sub-plots .Phosphorus fertilizer was applied in
the form of calcium super phosphate (15 (%¢°.at rate of 15 kg P«O/ .fed.
during land preparation .Nitrogen was added in form of ammonium nitrate
(33%°.N (the%Y . of the total dose was applied at sowing %¢+ ,before the
first irrigation and %%+ before the second irrigation. Potassium fertilizer was
added in the form of potassium sulphate (48% Ky O (at elongation stage .Soll
structure and chemical analysis of the experimental site and the
environmental data are presented in Table 2 and Table 3 respectively .

Table 2: Mechanical and chemical properties of the experimental soil at
the experimental site during 2008/09 and 2009/2010 seasons.

Characters 2008/2009 2009/2010
Chemical analysis

N (Available ppm) 26 24
P (Available ppm) 22 20.6
K(Available ppm) 315 407
Soil pH 8.06 7.89
Mechanical characters

Sand % 18.2 16.3
Silt % 39.1 38.5
Clay % 42.7 45.2
Soil texture clay clay
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Table 3: Monthly averages of temperature) °C ,(relative humidity and
total rain fall at Sakha during 2008/2009 and 2009/2010.

Temperature (°C) Relatlv%z;mldlty Rainfall (mm)

Month LAY A VolYe s Mean Mean
Max*. | Min*. | Max. | Min. | «8/Y« A | Vo fYeed [ aqfY A Ve fY e

Nov. 26.00 | 8.30 | 25.11|10.32| 67.58 64.72 0.5 0
Dec. 22.35 | 7.08 | 22.72| 8.92 | 67.65 66.44 17.5 5.8
Jan. 20.57 | 7.07 |21.77 | 7.77 67.05 71.48 35 0
Feb. 21.14 | 7.28 | 23.38| 9.19 64.88 65.11 12.5 22.2
Mar. 22.34 | 7.13 | 23.92| 9.18 | 65.54 62.09 0 0
Apr. 27.15 |11.00|28.77 |11.76 | 62.65 68.62 0 0
May 29.63 |13.12|30.26 | 15.43 | 60.69 57.88 0 0

*Max = maximum, Min = minimum* . Mgro meteorological data climatic factor from Sakha
Station) ,A.R.C.(

The data were recorded in the two growing seasons for number of days
to heading, days to maturity, plant height, number of spikes/m2, number of
kernels/ spike, 1000-kernel weight, straw vyield (ton/fed), grain yield
(ardab/fed) and harvest index.

Data recorded were analysed according to Steel and Torrie
(1984).The means of the treatment were compared using the Least
Significant Difference (LSD) at 5 % of probability as described by Waller and
Duncan (1969). The statistical analyses were performed using analysis of
variance technique by MSTATC computer software package.

RESULTS AND DISCUSSION

Agronomic traits.

The data in Table 4 revealed that cultivars were significantly different
in both seasons .Gemmiza 11was the earliest cultivar in heading and maturity
date in both seasons. Plant height was significantly affected by cultivars
whereas Sids 13 was the tallest one, while, Sids 12 was the shortest in
height. These differences between cultivars may be due to the genetic
variation among the four cultivars. These results are in general agreement
with these of Eissa (1995), Tammam and Tawfelis (2004)and Abdel-Nour and
Fateh (2011) and Khaled and EI-Rawy(2012) .

Application of the different nitrogen levels had significant effects for
days to heading in the second seasons only, and days to maturity in both
seasons. However, number of days to heading, and maturity were increased
with increasing nitrogen level up to 100 kg/fad. The lateness of maturity date
could be explained by the increasing in vegetative growth with increasing
nitrogen applications. Similar results were obtained by EI-Rawy et al (2007),
El-Sayed, Soad and Hammad (2007) and Khaled and El-Rawy(2012).
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Also, in the seam Table, plant height was significantly affected by
nitrogen levels in both season, and the response of plant height to nitrogen
application was positive linear, such increase in plant height may be occurred
due to the stimulation of cell division and internodes elongation resulted from
increasing nitrogen applications.Tammam and Tawfelis (2004),El-Rawy et
al,(2007) and Abdel-Nour and Fateh(2011) And Khaled and El-Rawy (2012)
found the same result. .
The effect of potassium levels on the three characters was not significant in
both seasons

Table 4: Average of days to heading, days to maturity and plant height
for four wheat cultivars as affected by the three nitrogen and
the two potassium levels in two seasons, 2008/2009 and

2009/2010.
Treatments Days to heading Days to maturity Plant height
2008/2009\2009/2010 2008/2009|2009/2010 2008/2009\ 2009/2010

Nitrogen Fertilizer
50KgN/fed 93.2 95.0 147.2 141.1 107.7 100.9
75KgN/fed 93.5 95.0 148.1 141.8 108.3 102.7
100KgN/fed 93.9 96.2 149.5 143.3 107.2 102.8
F-test Ns * *x ** Ns Ns
LSD at 5% - 0.9 1.0 0.9 - -
Potassium fertilizer
24 Kglfed 93.7 95.5 148.4 142.4 107.0 102.8
48Kg/fed 93.4 95.5 148.1 141.8 108.4 101.5
F-test Ns Ns Ns Ns Ns Ns
Cultivars
Gemmaiza 89.5 91.3 146.8 140.4 102.7 99.0
Sids 12 98.3 99.5 148.3 142.9 98.3 94.8
Sids 13 91.6 93.2 147.2 140.8 116.0 109.2
Shandaweel 1 94.7 98.0 150.7 144.2 113.8 105.6
F_test *% *% *% *% *% **
LSD at 5% 1.8 0.7 1.2 0.5 1.8 2.7
Interactions
NxK NS NS NS NS NS NS
NxCV NS NS NS NS NS NS
KxCV NS NS NS NS NS NS
NXKxCV NS NS NS NS NS Ns
F-test NS NS NS NS NS NS

Yield and yield component characters:

Data in Table 5 showed that cultivars had no significant effects on
number of grains/spike in the two seasons, while, number of spikes/m?, and
grain weight had highly significant effects. Moreover, Sids 13 gave the
heaviest grain weight while, Sids 12 produced the lowest weight in the two
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seasons. Sidsl12 also outnumbered the other three cultivars in the two

seasons.

Table ¢: Average of No. of spikes/m ,'grain /spike and-Y+++ grain
weight for four bread wheat cultivars as affected by three
nitrogen and two potassium levels in two seasons Y+ +4/Y« A,
and 2009/2010 .

Treatments Spikes/m? Grains/spike 1000-Grain weight
2008/2009 ‘ 2009/2010 | 2008/2009 ‘ 2009/2010 | 2008/2009 ‘ 2009/2010

Nittogen fertilizer
50KgN/fed 353.5 378.7 67.2 63.4 44.9 41.6
75KgN/fed 375 364.7 69.0 65.2 43.9 40.7
100KgN/fed 375.8 371 69.8 65.7 43.9 40.7
F-test NS NS NS NS NS NS
LSD at 5% - - - - - -
Potassium fertilizer
24 Kglfed 366.5 379.3 69.6 65.6 44.4 41.1
48Kg/fed 369.8 363.6 67.7 63.9 44.1 40.9
F-test NS NS NS NS NS NS
Cultivars
Gemmaiza 356.6 335.8 72.3 68.2 45.1 41.9
Sids 12 446.1 445.5 67.1 63.3 36.4 32.3
Sids 13 284.2 2815 68.9 64.7 53.8 50.4
Shandaweel 1 385.6 403 66.4 62.6 41.7 38.6
F-test *x *x NS NS ** *x
LSD at 5% 38.7 37.2 - - 1.6 1.4
Interactions
NxK * NS NS NS NS NS
NXCV NS * * * NS NS
KXxCV NS NS * * NS NS
NXKxXCV NS NS NS NS NS NS
F-test - - - - - -

Data revealed that number of grains /spike, grain weight and number of
spikes/m® were not significantly affected by the different nitrogen levels or
potassium levels. Generally, data showed that number of grains/spike and
number of spikes/m2 were increased with increasing nitrogen levels up to
100 kg N/fed in the two seasons. This increase in grains number per spike
could be attributed to the increase in number of fertile florets per spikelets
and seed set per spike as encouraged by increasing nitrogen levels. These
results are in harmony with those obtained by Tammam and Tawfelis (2004),
Protic et. al(2007), EL-Hag ,Dali(2008), Abdel-Nour and Fateh, (2011) and
Khaled and El-Rawy (2012).

Data in Table 6 show that straw yield, grain yield and harvest index
were highly significantly influenced by cultivars.
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Table 6: Average of grainfyield (ardab/fad), straw/yield (ton/fad)
and harvest index. for four wheat cultivars as affected by
two potassium levels and three nitrogen levels in the two
seasons ,2008/2009 and 2009/2010.

Treatments Grain yield(ardab) | Straw yield(ton) Harvest index %
2008/2009/2008/2010|2008/2009] 2009/201 |2008/2009/2009/2010

Nitrogen fertilizer
50kgN/fed 235 19.4 5.5 3.8 39.0 43.8
75kgN/fed 23.2 19.8 5.5 4 38.9 42.5
100kgN/fed 24.3 20.0 5.7 4.1 39.1 42.0
F-test * NS NS ** NS **
LSD at 5% 0.8 - - 0.2 - 0.8
Potassium fertilizer
24 Kglfed 23.6 20.4 5.6 4 38.9 43.1
48Kg/fed 23.7 19.1 5.6 3.9 39 42.4
F-test NS NS NS NS NS NS
Cultivars
Gemmaiza 23.9 214 5.2 3.8 40.8 42.8
Sids 12 23.1 18.1 5.3 3.8 39.7 41.7
Sids 13 235 20.9 5.8 4.1 37.7 43.2
Shandaweel 1 24.2 18.7 5.9 4.2 37.9 40.3
F_test * *% *% *% *% *%
LSD at 5% 0.7 1.1 0.4 0.2 0.8 1.2
Interactions
CVxN NS NS NS NS NS NS
CVxK NS NS NS NS NS NS
NxK NS NS NS NS NS NS
NXKxCV NS NS NS NS NS NS
F-test - - - - - -

Accordingly, Shandaweel 1 produced significantly more straw yield than the
other three cultivars in the two seasons, and out-yielded in grain yield than in
Gemmiza 11, Sids 12 and Sids 13 in the first season, while, Gemmiza 11 out-
yielded in grain yield the other three cultivars in the second seasons. The
data in Table 6 also, show that harvest index of the four cultivars was highly
significant in the two seasons .The combined data showed that Gemmiza 11
gave the highest values in the two seasons.

The effect of potassium fertilizer levels on the three characters was not
significant in both seasons.

Regarding nitrogen levels, grain yield was significantly increased with
the in increment nitrogen levels up to 100kg N/ fad in the first seasons. Such
increases in yield could be mainly due to similar increases in number of
spikes/m2 and number of grains/spike. These results are in close agreement
with those obtained by Tammam and Tawfelis (2004), Abdel-Nou rand Fateh
(2011) and Khaled and  EL-Rawy (2012).

Straw yield was highly significantly increased due to increasing
nitrogen levels in the second seasons ,the data also, show that increasing
nitrogen levels increased straw yield .These results could be attributed to the
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increase in number of spikes/m Yand plant height due to increasing nitrogen
levels .Generally ,data show that straw yield and grain yield were increased
with increasing nitrogen levels up to 100 kg N/fed .inthe two seasons.
Similar results were obtained by Tammam and Tawfelis (Y - + ¢EFSayed,Soad and Hammad
(Y++V)and Khaled and EHRawy (Y+1Y).

INTERACTIONS

Data in Table 6 show that the interactions among the three studied
factors were not significant. Similar results were obtained by El-Rawy et al.
(2007) and El-Hag, Dalia (2008).

Data in Table7 show that the interaction between -cultivars and
Potassium on grains/spike was significant in the two seasons. In addition, the
data show that Gemmiza 11 fertilized by 24 kg Potassium /fed in the first
season gave the highest number of grains/spike. EI-Rawy et al. (2007) and
El-Hag, Dali (2008) found that the interaction between cultivars, potassium
and nitrogen rates did not show any significant effect on grains/spike.

Table 7. Effect of the interaction between potassium and cultivars on
grains/spike in two seasons, 2008/2009 and 2009/2010.
Gemmiza 11 Sids 12 Sids 13 Shandaweel 1

Treatments  108/09/2009/10|2008/08] 2009/10 | 2008/09] 2009110 2008/08] 2009710
Potassium

24kglfed 740 | 698 | 66.1 | 624 | 682 | 644 | 700 | 66.0
48kglfed 705 | 665 | 680 | 641 | 695 | 656 | 62.8 | 59.2
LSD KxCVat 5%| 3.84

Data in Table 8 illustrates the interaction between cultivars and
nitrogen on grains/spike in two seasons. Data show highly significant effects
among the cultivars and nitrogen in both seasons. The combined data show
that Gemmiza 11 fertilized by 100 kg N/fad in the first season gave the
highest number of grains/spike.El-Rawy et al. (2007) and El-Hag, Dalia
(2008) found that the interaction between cultivars and nitrogen did not show
any significant effect on grains /spike.

Table 8: Effect of interaction between nitrogen and cultivars on
grains/spike in two seasons ,2008/2009 and 2009/2010.

Gemmiza 11 Sids 12 Sids 13 Shandaweel 1
Treatments 008109 | 2009710 | 2008/09 | 2009710 | 2008109 | 2009710 | 2008/09 | 200910
Nitrogen
50kgN/fed 69.2 | 653 | 646 | 613 | 680 | 748 | 666 | 629
75kgN/fed 674 | 636 | 700 | 657 | 726 | 685 | 661 | 627
100kgN/fed 80.1 | 756 | 665 | 628 | 661 | 623 | 66.4 | 62.3
LSD NxCV at 5% 4.36
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The data of the interactions between cultivars and nitrogen on
Spikes/ m? in 2009-2010 are presented in Table 9.

The results show that the interaction between cultivars and nitrogen
levels were highly significant in the second season. The combined data
indicated that application of 100 kg N/fad gave the highest number of
spikes/mzfrom the cultivars Sids 12 ,these results are in harmony with those
obtained by Tammam and Tawfelis(2004),Abdel-Nour and Fateh(2011).

Table 9: Effect of interaction between nitrogen and cultivars on
Spikes/ m? in 2009-2010 growing season ,2008/2009 and

2009/2010,
Treatments Gemmiza 11 Sids 12 Sids 13 Shandaweel 1
2009-2010 2009-2010 2009-2010 2009-2010

Nitrogen

50kgN/fed 342.5 482.6 273.6 416.0
75kgN/fed 380.8 392.8 300.8 384.4
100kgN/fed 344.1 461.0 270.0 408.8
LSD NxCVat5% 24.75

It could be concluded that Shandaweel 1 can be cultivated under
fertilization at 100 kg/fad to produce the highest yields of grains and straw per
Fadden.
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