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ABSTRACT 
 

Two field experiments were conducted at Shandaweel Agricultural Research Station, Sohag Governorate during two 
growing winter seasons 2013/2014 and 2014/2015. The objective of this work was to study the effect of NPK fertilizer levels and 
wild oat competition on wheat productivity. Each experiment included eighteen treatments which were the combination of three 
NPK fertilizer levels being 50 kg N-10 kg P 2O 5 -12 kg K 2O fed-1, 75 kg N-15 kg P 2O 5 -24 kg K 2O fed-1 and 100 kg N-20 kg 
P 2O 5 -36 kg K 2O fed-1 and six of wild oat densities i.e., zero, 5, 10, 15, 20 and 25 wild oat plant m-2. A split plot design, with 
four replications was used. Results revealed that increasing NPK rates increased significantly the studied wheat growth 
parameters, yield and its components in both seasons. Application of N 75P 15K 24 and N 100P 20K 36 fertilizer levels increased grain 
yield by 8.7 and 17.4 %, respectively in the first season and 10.1 and 19.2 %, respectively in the second season compared to the 
lowest (N 50P 10K 12) fertilizer rate. Also, increasing NPK fertilizer rates had significant effect on most of  N, P and K % of  both 
wheat and wild oat plants at 30, 60 and 90 days after sowing (DAS).  N, P and K % decreased with growth in both wheat and 
wild oat plants  and were higher with wild oat than wheat  in N % showing that wild oat plants is a great competitor with wheat 
plants for N nutrient. Moreover, the addition of NPK fertilizer levels significantly affected N, P and K %, NPK uptake and 
protein % in wheat grain. Application of N 75P 15K 24 and N 100P 20K 36 increased protein % in grain wheat by 9.7 and 12.9 %, 
respectively in the first season and 9.5 and 11.2 %, respectively in the second season compared to the lowest (N 50P 10K 12)  
fertilizer rate. In contrary, increasing wild oat density m-2 caused adverse effect on wheat growth, yield and its components in 
both seasons. Increasing number of wild oat plants from 5 to 25 m-2 reduced the grain yield by 6.1 to 25.0 %, in the first season 
and 8.5 to 28.3 %, in second season compared with wild oat free treatment. Positive significant effects were detected for wild oat 
density m-2 on N, P and K percentage of both wheat and wild oat plants at 30, 60 and 90 DAS as well as wheat grain contents of 
N, P, K and protein in both seasons. Increasing wild oat plants from 5 to 25 m-2 decreased grain protein % from 0.9 to 17.4 %, in 
2013/14 and from 2.4 to 8.9 %, in 2014/15 compared with wild oat free plots. The interaction between N 100P 20K 36 fertilization 
rate and zero wild oat plants m-2 gave the highest wheat grain yield (22.93 and 24.23 ard.fed-1) in the1st and 2nd seasons, 
respectively compared with N 50P 10K 12 fertilization rate and 25 wild oat plants m-2 (15.10 and 15.03 ard.fed-1) in the1st and 2nd 
seasons, respectively. From this study, we can conclude that the integration between N 100P 20K 36 fertilization and zero wild oat 
plants m-2 gave the highest wheat grain yield and protein. 
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INTRODUCTION 
 

Wheat (Triticum aestivum L.) is the most 
important cereal crop in the world and the main food 
crop in Egypt where a great gap between the 
consumption and production is exist. Increasing wheat 
production could be possible via both  horizontal 
expansion through increasing the cultivated area with 
wheat and vertical expansion through the development 
of new cultivars having the high potentiality and 
subsequently implementing the proper cultural practices 
as NPK fertilization and weed management especially 
wild oat in the infested soils. 

Fertilizer plays an important role in increasing 
wheat grain yield. The proper amount of NPK fertilizer 
application is considered a key to the large crop 
production (Tariq et al., 2007). Many studies have 
shown that, in some cases, fertilizers benefit weeds 
more than crops. For example, Carlson and Hill (1985) 
found that the addition of N fertilizer to wild oat–
infested wheat increased the density of wild oat panicles 
and reduced the wheat grain yield. Mohammaddoust et 
al., (2006) found that fertilizer management may be a 
means of reducing weed interference in crops. Khan et 
al., (2007) noted that nitrogen levels  (75, 100 and 125 
kg ha-1) gave significant effect on the number of spikes 
m-2, spike length (cm), grains spike-1, 1000 grain weight 
(g), tiller wild oat-1, number of seed tiller-1 of wild oat and 
grain yield (kg ha-1). Laghari et al., (2010) reported that 
fertilizer application significantly enhanced growth, 

yield and nutrient uptake traits of wheat. Application of 
120-60-60 NPK kg ha-1 recorded maximum tillers, spike 
length, grains spike-1, biological yield, grain yield, 
harvest index, dry matter, leaf area index, crop growth 
rate and NPK uptake. Malghani et al., (2010) concluded 
that the highest grain yield Kg ha-1 was recorded with 
the application of 175-150-125 NPK Kg ha-1. The 
increase in yield was 51.58% higher as compared to 
control, where no fertilizer was used. Shahram et al., 
(2011) stated that the negative effect of wild oat on 
wheat grain yield increased with increasing nitrogen 
application. Also, under high wild oat infestations 
resultant to decrease nitrogen efficiency on wheat plant 
agronomy i.e. spikes area unit-1, grain spike-1 and 1000- 
grain weight. 

On the other hand, wild oat is considered as a 
serious compete weed of wheat crop in Egypt. Wild oat 
was described as a vigorously growing weed with a 
capability to attain greater height, and establish and 
develop extensive leaf area and horizontal branches 
when moisture and nutrients are not limiting (Dhima 
and Eleftherohorinos, 2001). The morphological and 
physiological characteristics of wild oat allow it to 
shade and suppress the growth of its neighbors to a level 
that causes yield reduction (Cudney et al., 1991). 
Makowski (1995) reported that increasing the densities 
of wild oats decreased the competitiveness of wheat 
cultivars. Kirkland (1993) showed that wild oat density 
of 64 and 118 plants m-2 reduced wheat grain yields by 
28% and 39 %, respectively. Ibrahim et al., (1995) in 
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pot experiments, indicated that the density patterns 
(wheat + wild oat) by 6 + 6, 6 + 5, 6 + 4, 6 + 3, 6 + 2 
and 6 + 1 compared with 6 wheat plant only decreased 
grain yield plant-1 by 58, 54, 48, 43, 16 and 7 %, 
respectively in 1st season and by 54, 38, 22, 38, 16 and 7 
%, respectively in 2nd season. They also, found that 
densities decreased significantly plant height, plant 
weight, spike length, spike number and spike weight in 
both seasons. AL-Marsafy et al., (1995) found that the 
reduction in wheat grain yield due to wild oat 
infestation is attributed to the reduction in number of 
spikes plant-1 and spikes weight plant-1. Walia et al., 
(1998) concluded that wheat yield decreased 
exponentially when wild oats populations varied from 0 
to 100 plants m-2 and the loss approached to 50- 60 % at 
100 plants of wild oats  m-2. Harrison et al., (2001) 
stated that linear response range at low densities of wild 
oat and maximum yield loss of 90% at high wild oat 
densities were found. This indicates that wild oat 
attained its maximum growth earlier than wheat. 
Silvertown and Charlesworth (2001) reported 30 % 
yield reduction in wheat crop with a wild oat density of 
120 plants m-2. Ahmadvand et al., (2002) studied the 
effect of four wild oat plant densities (0, 30, 50 and 80 
plants m-2) on growth, yield and yield components of 
wheat. The results showed that wheat dry weight, grain 
yield, the number of tillers and spikes per unit area, and 
wheat 1000-grain weight declined as wild oat plant 
density increased. Wheat yield was described well by a 
linear regression model, using both absolute plant 
density and relative biomass of wild oat or using the 
relative density of wild oat in the weed-crop stand. 
Mennan (2003) indicated that the percentage of wheat 
yield losses was correlated to the weed density using a 
linear regression model for wild oat. The economic 
thresholds of wild oat were between 11.77 and 14.70 
plants m-2. Mennan and Bozoglu (2004) found that grain 
yield and dry weight per plant were decreased by 
increasing wild oat density from 20, 40, 80, and 160 
plants m-2. Khan and Hassan (2006) noted that wild oats 
densities at 0, 5, 10, 15, 20, 25 and 30 seed m-2 
decreased the number of spikes m-2, spike length (cm), 
grains spike-1, 1000 grain weight (g), tiller wild oat-1, 
number of seed tiller-1 of wild oat and grain yield  
(kg ha-1). Cheema and Akhtar (2006) revealed that 
Avena fatua L grown in association with wheat caused 
an average yield reduction of 4.61, 7.27, 12.51, 17.45 
and 21.24 percent in grain yield at weed density of 5, 
10, 15, 20 and 25 wild oat plants m-2, respectively as 
compared to weed free check. The various yield 
components of wheat like fertile tillers m-2, number of 
grains spike-1 and 1000-grain weight were significantly 
reduced due to the increase in wild oat density. Hassan 
and Khan (2007), Khan et al., (2007) and Khan et al., 
(2008) showed that the highest number of spikes m-2, 
grains spike-1 and 1000-grain weight were recorded in 
wheat monocultures (0 wild oat density plot). Also, they 
found that one wild oat plant m-2 inflicted 1% reduction 
in wheat yield. Increasing of wild oat densities from 0, 
10, 20, 30, and 40 plants m-2 caused reduction in grain 
protein content. El- Nass (2010) found that increasing 
wild oat densities up to 25, 50, 100 and 200 plants m-2 

decreased grain yield by 9.83, 19.80, 39.89 and 60.53 
%, respectively in the first season. The respective 
decrements in the second season were 8.01, 21.03, 
34.48 and 61.66 %. Polynomial quadratic regression 
showed close correlation relationship between grain 
yield ton ha-1 and wild oat densities in the two seasons. 
It also, showed that at 5 % acceptable yield losses 
(AYL) the economic threshold were 10.76 and 11.08 
plants m-2 in the two seasons, respectively. Khan et al., 
(2007) found that less than 1 wild oat plant m-2 inflicted 
a 1% reduction in wheat yield, while a 30% reduction in 
yield was predicted with the infestation of 15, 17, and 
16 wild oat plants m-2 under 75, 100, and 125 N kg ha-1 
fertilizer regimes.  

Thus, the objective of this work is to investigate 
the effect of wild oat densities on wheat yield 
productivity under NPK fertilization in Sohag 
Governorate. 
 

MATERIALS AND METHODS 
 

Two field experiments were conducted in heavily 
and natural infested soil with wild oat (Avena fatua) at 
Shandaweel Agricultural Research Station, Sohag 
Governorate in the two successive seasons 2013/14 and 
2014/15. This experiment aimed to study the effect of 
wild oat densities on wheat growth and yield productivity 
under NPK fertilization. Soil analysis of the experimental 
plots in both seasons is shown in (Table 1) according to 
the procedures by Jackson (1973). In this study, variety 
sids “12” (Triticum aestivum L.) was used tested and the 
preceding summer crop was sorghum (Sorghum bicolor L 
Moench) in both seasons. The sowing dates were 28th and 
22nd of November in the first and the second seasons, 
respectively. The other normal agricultural practices of 
wheat growing in the region were done. Seeding rate was 
60 kg fed-1 with Afir drill method (dry method). The 
experiment was laid out in split plot arrangement with 
four replications. Plot area was 4 m2 (2.0 m x 2.0 m). 

Each experiment included eighteen treatments, 
which were the combination of three rates NPK of 
fertilizers added in the main plots and six wild oat 
densities allocated in sub plots as follows. 
A. The main plots included the following levels of 

NPK fertilizers: 
1- N50 P10 K12 : (50 kg N + 10 kg P2 O5 + 12 kg K2 O 

feddan-1). 
2- N75 P15 K24 : (75 kg N +15 kg P2 O5  + 24 kg K2 O 

feddan-1) recommended dose.  
3- N100 P20 K36 : (100 kg N+20 kg P2 O5  + 36 kg K2 O 

feddan-1).  
Phosphorus and potassium fertilization were added 

as calcium superphosphate (15.0 % P2 O5 ) and potassium 
sulphate (48.0 % K2 O), respectively during land 
preparation before planting. Meanwhile, nitrogen 
fertilizer was added in the form of urea (46.0 % N) in two 
doses where 40 % of nitrogen fertilizer was broadcasted 
uniformly at the sowing and the rest of amount (60 %) 
was added immediately before first irrigation.   
B- The sub plots included six wild oat densities 

namely: 
1- Zero wild oat plants m-2 (wild oat free).   
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2- 5 wild oat plants m-2. 
3- 10 wild oat plants m-2.  

4- 15 wild oat plants m-2.  
5- 20 wild oat plants m-2. 
6- 25 wild oat plants m-2 (as maximum natural 

infestation level in experimental field). 

After twenty days from sowing, annual broad-
leaved, grassy weeds and zero wild oat had been 
removed by hand-pulling biweekly intervals.  

 

 

Table 1. Physical and chemical properties of the experimental soil in 2013/14 and 2014/15 seasons. 

Soil characteristics Growing seasons 
2013/14 2014/15 

Particle size distribution % 

sand % 43.40 43.08 
Silt% 23.20 18.24 

Clay% 33.40 38.68 
Textural class Sandy clay loam Sandy clay loam 

 
 
 
 
 
 
 
Soil chemical properties 
 
 
 
 
 
 

pH(1:2.5, soil: water 
suspension) 7.80 7.70 

Ca CO3 % 1.78 1.85 
Organic matter % 1.18 1.30 

EC (dS m-1soil paste 
extract) 1.74 1. 83 

Soluble cations (Soil paste m molc L-1) 
Ca2+ 7.49 8.00 
Mg2+ 4.00 4.30 
Na+ 5.75 5.67 
K+ 0.30 0.40 

Soluble anions (Soil paste m molc L-1) 
CO3

2- 0.00 0.00 
HCO3

-
 6.85 7.37 

Cl- 4.10 4.40 
SO4

2- 6.55 6.60 
Available macronutrients ( mg Kg-1) 

N 15.50 17.0 
P 7.80 6.65 
K 200.0 198.0 

 
Data recorded: 
A- Dry weight of wheat m2:  

A sample of wheat were taken randomly from 
one square meter from each plot at 80 and 120 days 
after sowing and dried at 70 ˚C for  48 hours (till 
constant weight), and dry weight was determined.  
B-Yield and yield components: 

At harvest, ten guarded wheat plants were hand 
pulled randomly from each plot to estimate plant height 
(cm), number of tillers plant-1, number of spikes m-2, 
number of grains spike-1, weight of grains spike-1 (g), 
1000-grain weight (g) and all plants of the whole plot 
were harvested to estimate the grain yield (ard.fed-1) 
ard.= ardab =140 kg grains.  
C- Chemical analyses: 

At 30, 60 and 90 days after sowing, two plants 
from wild oat and wheat were chosen randomly from 
each plot and oven dried at 70 ˚C over night to 
determine nitrogen, phosphorus and potassium % in dry 
matter of wheat and wild oat plants. 

At harvest, grain samples were also dried in 
forced oven at 70 ˚C, and all samples were then ground 
and wet digested using concentrated sulfuric acid and 
mixture of H2 SO4  and perchloric acids (1:1) for 
oxidation (A.O.A.C. 1990) to determined nutrient 
concentrations. Total nitrogen was determined using the 
standard procedure of micro- Kjeldhal method as 

described by Black (1965). Crud protein percent in 
wheat grains was calculated by multiplying the total 
nitrogen in wheat meal by 5.7 according to Tkachuk 
(1966). Phosphorus (%) was determined 
colourieterically according to (Jackson, 1973). 
Potassium (%) was determined by flame photometer as 
described by Jackson (1973). NPK taken up in wheat 
grains was calculated by multiplying NPK concentration 
by dry wheat of grain yield feddan-1. 
Statistical Analysis:  

Statistical analysis was carried out according to 
Gomez and Gomez (1984) using MSTAT-C computer 
software (Freed et al., 1989). The means values were 
compared at 5 % level of significance by using L.S.D 
test. For regression study data were plotted and 
regression analyses were conducted. Linear ỹ = a + bx, 
quadratic ỹ = a + bx-cx2 and logstic ỹ = a + bx+cx2+dx3 
models were estimated to describe the relationship 
between the measured dependent variable wild oat 
density (no. m-2) and independent variables wheat grain 
yield (ard.fed-1). Whereas, ỹ = variables, X= wild oat 
density, a, b, c and d parameters represent intercept and 
slope of regression of variables and a regression models. 
The suitable model which fitted for prediction between 
mentioned above variables quadratic regression analysis 
according to Snedecor and Cochran (1989) which is the 
correlation coefficient (R2) was greater than other studied 
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models and standard estimate error (SE) were smaller than 
those of the models. 

 
RESULTS AND DISCUSSION 

 
1- Wheat growth characteristics: 
Effect of NPK fertilizers. 

The obtained data in Table (2) reveal that wheat 
dry weight of plants at 80 or 120 days after sowing 
(DAS), plant height and number of tillers plant-1 were 
significantly increased by increasing NPK levels from 
N50 P10 K12  up to N100 P20 K36  in both seasons. The 
incident increases due to the highest level (N100 P20 K36 ) 

compared to the lowest level reached 57.5 and 54.0 % 
for wheat dry weight at 80 DAS and 21.1 and 24.9 % 
for wheat dry weight at 120 DAS, and 8.8 and 10.7 % 
for plant height and 20.6 and 16.2 % for number of 
tillers plant-1 during the first and second seasons, 
respectively. This finding showed that extra dose of 
NPK had increased the growth of wheat in terms of dry 
weight of plant, plant height and number of tillers plant-

1 which lead to increased competitive ability of wheat 
against wild oat weed. These results were in harmony 
with those obtained by Mohammad oust et al., (2006) 
and Laghari et al., (2010). 

 

Table 2. Effect of NPK fertilizer rates and wild oat densities on wheat plant growth characteristics in 
2013/2014 and 2014/2015 seasons. 

Treatments Wheat dry weight at 80 
DAS (gm-2) 

Wheat dry weight at 
120 DAS (gm-2) 

Plant height (cm) at 
harvest 

No. of tillers plant-1 
at harvest 

2013/2014 season 
A - NPK fertilizer 

N50 P10 K12 488.9 1341.9 102.3 2.52 
N75 P15 K24 607.4 1460.1 108.1 2.68 
N100 P20 K36 770.2 1624.8 111.3 3.04 
L.S.D. at 0.05 11.8 25.8 3.1 0.10 

B - Wild oats densities m-2 
Zero 757.4 1658.4 114.8 2.99 
5 714.5 1570.2 110.6 2.89 
10 643.7 1519.0 108.9 2.80 
15 586.2 1434.4 107.2 2.71 
20 539.0 1360.6 103.3 2.60 
25 492.2 1310.7 98.7 2.50 
L.S.D. at 0.05 17.2 34.9 4.9 0.09 

2014/2015 season 
A - NPK fertilizer 

N50 P10 K12 592.6 1448.8 103.8 2.59 
N75 P15 K24 789.1 1674.3 109.0 2.88 
N100 P20 K36 912.8 1809.3 114.9 3.01 
L.S.D. at 0.05 11.7 54.2 3.8 0.06 

B - Wild oats densities m-2 
Zero 857.1 1807.7 116.0 3.09 
5 828.5 1738.1 111.6 3.04 
10 783.2 1678.9 110.6 2.89 
15 744.8 1606.9 108.4 2.81 
20 706.3 1549.9 106.2 2.67 
25 669.1 1483.4 102.9 2.56 
L.S.D. at 0.05 27.3 30.5 5.9 0.10 

Interactions 
A × B 2013/2014 29.7 60.5 NS NS 
A × B 2014/2015 47.2 52.8 NS 0.17 
 
Effect of wild oat density. 

Statistical analysis of data in Table (2) indicated 
that wild oat densities m-2 had significant effects on dry 
weight of wheat plant at 80 or 120 DAS, plant height 
and number of tillers plant-1 in both seasons. The 
densities of 5, 10, 15, 20 and 25 wild oats m-2 reduced 
dry weight of wheat plants at 80 DAS by 5.7, 15.0, 22.6, 
28.8 and 35.0 %, respectively compared to zero wild oat 
in the first season. At 120 DAS less reduction in wheat 
dry matter was recorded due to wild oat densities at 5, 
10, 15, 20 and 25 plants m-2 which reduced dry weight 
of wheat plants by 5.3, 8.4, 13.5, 18.0 and 21.0 %, 

respectively in the first season compared to zero wild 
oat. In the second season the reduction in dry weight of 
wheat plants at 80 DAS due to 5, 10, 15, 20 and 25 
plants m-2 was 3.3, 8.6, 13.1, 17.6 and 21.9 %, 
respectively compared to zero wild oat. At 120 DAS, 
wild oat densities at 5, 10, 15, 20 and 25 plants m-2 
reduced dry weight of wheat plants by 3.9, 7.1, 11.1, 
14.3 and 17.9 %, respectively in the second season 
compared to zero wild oat.  

At harvest time, it was noticed that the tallest 
wheat plant 114.8 cm in the first season and 116.0 cm in 
the second season was observed in weed free treatment 
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but the shortest wheat plant (98.7 cm in 1st season and 
102.9 cm in 2nd season) was recorded with the density of 
25 wild oat plants m-2. The highest number of tillers 
plant-1 (2.99 and 3.09 in the first and second seasons, 
respectively) was recorded in weed free treatment and 
the lowest number of tillers plant-1 (2.50 and 2.56 in the 
first and second seasons, respectively) was observed in 
the density of 25 wild oat plants m-2. The cause of this 
decline can be related to the high ability of this weed to 
absorb nutrients and increases vegetative growth and the 
limitation of wheat growth space, increase of shadowing 
and the rise in wheat tillers mortality (Carlson and Hill, 
1985). These results are in accordance with Ibrahim et 
al., (1995), Ahmadvand et al., (2002) and Mennan and 
Bozoglu (2004) 
2. Yield and yield components: 
Effect of NPK fertilizer. 

The results of Table (3) illustrate that increasing 
N, P and K rates significantly enhanced wheat grain 
yield and its components. Both N75 P15 K24  and 
N100 P20 K36   induced significant increase over low rate 
(N50 P10 K12 ) in favor of the highest rate which gave 27.4 

and 30.4 % increase in number of spikes  m-2, 15.3 and 
10.9 % in number of grain spike-1, 30.1 and 41.5 % in  
grain weight spike-1, and 3.4 and 5.9 % in 1000- grain 
weight during the first and second seasons, respectively. 
The same trend was observed with grain yield which 
was significantly increased by 8.7 and 17.4 % over the 
low rate due to N75 P15 K24 and N100 P20K36, respectively 
in the first season and 10.1 and 19.2 %, respectively in 
the second season.  It is clear that the previous increases 
were due to increasing NPK fertilizers which increased 
number of tillers plant-1, number of spikes m-2, number 
of grains spike-1, grain weight spike-1, 1000-grain 
weight and grain yield feddan-1. Zimdahl (2004) found 
that the rise in fertilizers consumption especially 
nitrogen increase the crop yield and improve the crop 
compatibility with the weeds. However, the addition of 
nutrient elements influenced the weed growth more than 
the crop when weed density is high. These results are in 
line with Carlson and Hill (1985), Khan et al., (2007), 
Laghari et al., (2010), Malghani et al., (2010) and 
Shahram et al., (2011).   

 

Table 3. Effect of NPK fertilizer rates and wild oat densities on yield and yield components of wheat in 
2013/2014 and 2014/2015 seasons. 

Treatments No. of 
spikes m-2 

No. of 
Grains Spike-1 

Grains  weight 
Spike-1 (g) 

1000- Grain 
weight (g) 

Grain yield  
(ard. fed-1) 

2013/2014 season 
A- NPK fertilizer 

N50P10K12 345.3 45.0 2.92 46.6 17.21 
N75P15K24 421.3 47.3 3.14 47.9 18.70 
N100P20K36 440.0 51.9 3.80 48.2 20.20 
L.S.D at 0.05 18.5 1.97 0.63 0.51 0.68 

B- Wild oats densities m-2 
Zero 435.1 49.7 3.8 48.5 21.20 
5 420.0 49.1 3.7 48.2 19.90 
10 405.0 48.1 3.2 48.0 18.84 
15 401.3 47.7 3.2 47.5 17.90 
20 381.0 47.2 3.0 47.0 16.95 
25 370. 8 46.5 2.7 46.1 15.90 
L.S.D at 0.05 13.28 0.86 0.33 0.68 2.51 

2014/2015 season 
A- NPK fertilizer 

N50P10K12 358.5 46.6 3.06 47.5 17.34 
N75P15K24 444.3 48.5 3.82 48.7 19.09 
N100P20K36 467.5 51.7 4.33 50.3 20.66 
L.S.D at 0.05 21.3 1.59 0.55 0.59 0.64 

B- Wild oats densities m-2 
Zero 451.3 50.4 4.4 50.7 21.89 
5 421.4 49.9 4.2 49.9 20.04 
10 419.6 49.2 3.9 49.3 18.76 
15 402.0 48.4 3.6 48.5 17.59 
20 389.6 47.9 3.4 47.8 16.57 
25 370.7 47.1 3.0 46.9 15.69 
L.S.D at 0.05 NS 0.69 0.26 0.49 2.04 

Interactions 
A × B 2013/2014 63.0 NS NS NS 0.44 
A × B 2014/2015 123.0 NS 0.47 0.84 0.54 
 
Effect of wild oat density. 

Data in Table (3) showed that number of spikes 
m-2, number of grains spike-1, grain weight spike-1, 
1000- grain weight and grain yield (ard.fed-1) were 
significantly affected by wild oat densities m-2 in both 

seasons. These parameters were progressively reduced 
by increasing wild oat density during the two growing 
seasons. The highest wild oat density (25 plants m-2) 
recorded the highest reduction in number of spikes m-2 

by 14.8 and 17.9 %, number of grains spike-1 by 6.4 and 
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6.5 %, grain weight spike-1 by 28.9 and 31.8 % and 1000 
- grain weight by 4.9 and 7.5 % during the first and 
second seasons, respectively compared with weed free 
treatment which gave the highest values for these yield 
components. 

Meanwhile increasing wild oat density led to 
decreasing wheat grain yield. The densities of 5, 10, 15, 
20 and 25 wild oat plants m-2 reduced the grain yield by 
6.1, 11.1, 15.6, 20.0 and 25.0 % as compared to zero 
density of wild oat, respectively. Similar trend was 
obtained in the second season since the previous wild 
oat densities decreased wheat grain yield by 8.5, 14.3, 
19.6, 24.3 and 28.3 %, respectively. It is clear from the 
previous results that wheat grain yield was sharply 
affected by wild oat infestation since increasing wild oat 
infestation caused dramatic reduction in wheat yield 
feddan-1. This is due to the decrease in number of tillers 
plant-1, number of spikes m-2, number of grains spike-1, 
grain weight spike-1 and 1000-grain weight. These 
results were in harmony with those obtained by 
Kirkland (1993), AL-Marsafy et al., (1995), Ibrahim et 

al., (1995), Silvertown and Charlesworth (2001), 
Mennan and Bozoglu (2004), Cheema and Akhtar 
(2006), Khan and Hassan (2006), Hassan and Khan 
(2007) and Khan et al., (2008). 
3. NPK concentration and uptake: 
NPK concentration of wheat and wild oat plants: 
Effect of NPK fertilizers. 

Generally, N, P and K concentrations in both 
wheat and wild oat plants declined by age showing the 
translocation of the metabolized materials from the 
shoot to the storage organs. During the three studied 
growth periods, N concentration in wild oat plants was 
higher than that of wheat plants. However, P content 
showed the opposite, since P concentration in wheat 
plants was higher than that of wild oat plants during the 
different growth periods. Meanwhile, the same trend of 
P was also observed for K content during the first two 
periods (30 and 60 DAS) only but during the late 
growth period (90 DAS), K concentration of wild oat 
plants was higher than that of wheat plants.  

 
 

Table 4. Effect of NPK fertilizer rates and wild oat densities on nutrient concentration of wheat and wild oat 
plants after 30, 60 and 90 days from sowing in 2013/2014 and 2014/2015 seasons. 

Treatments 

Nitrogen % Phosphorus % Potassium % 
Wheat Wild Oat Wheat Wild Oat Wheat Wild Oat 

30 
DAS 

60 
DAS 

90 
DAS 

30 
DAS 

60 
DAS 

90 
DAS 

30 
DAS 

60 
DAS 

90 
DAS 

30 
DAS 

60 
DAS 

90 
DAS 

30 
DAS 

60 
DAS 

90 
DAS 

30 
DAS 

60 
DAS 

90 
DAS 

2013/2014 season 
A- NPK fertilizers 

N 50P 10K 12 3.39 2.25 1.27 4.11 2.96 1.53 0.224 0.162 0.090 0.190 0.142 0.089 3.36 2.93 1.65 3.15 2.75 1.76 
N 75P 15K 24 3.61 3.26 1.36 4.28 3.36 1.67 0.246 0.173 0.101 0.204 0.150 0.105 3.58 3.18 1.79 3.33 2.87 1.88 
N 100P 20K 3
6 

3.90 3.48 1.45 4.71 3.93 1.88 0.257 0.182 0.129 0.226 0.157 0.110 3.65 3.34 1.87 3.44 3.08 1.93 

L.S.D at 0.05 0.22 0.30 0.15 0.31 0.21 0.20 0.05 NS 0.04 0.06 0.03 0.03 0.13 0.18 0.06 NS 0.28 0.08 
B- Wild oat density m-2 

zero 4.60 3.61 1.75 -- -- -- 0.294 0.203 0.148 -- -- -- 4.19 3.73 2.21 -- -- -- 
5 3.97 3.42 1.46 5.13 3.87 2.13 0.264 0.188 0.129 0.231 0.159 0.128 3.85 3.52 1.92 3.73 3.49 2.09 
10 3.64 3.19 1.38 4.91 3.56 1.94 0.241 0.172 0.111 0.222 0.150 0.109 3.71 3.33 1.75 3.49 3.13 1.98 
15 3.29 2.88 1.29 4.52 3.39 1.66 0.217 0.161 0.098 0.202 0.142 0.095 3.53 3.21 1.64 3.29 3.06 1.79 
20 3.09 2.63 1.07 4.07 3.11 1.50 0.200 0.151 0.087 0.188 0.135 0.079 3.13 3.97 1.56 3.07 2.81 1.61 
25 2.76 2.44 1.00 3.55 2.77 1.21 0.192 0.144 0.075 0.164 0.127 0.072 2.88 2.83 1.41 2.91 2.45 1.47 
L.S.D at 0.05 0.18 0.11 0.15 0.23 0.18 0.11 0.02 NS 0.01 0.02 NS 0.01 0.14 0.12 0.07 0.23 0.21 0.12 

2014/2015 season 
A- NPK fertilizers 

N 50P 10K 12 3.25 2.34 1.19 4.05 2.83 1.43 0.206 0.153 0.085 0.183 0.134 0.080 3.18 2.87 1.62 3.11 2.54 1.68 
N 75P 15K 24 3.36 3.17 1.24 4.40 3.25 1.53 0.223 0.164 0.091 0.191 0.136 0.084 3.46 3.11 1.66 3.21 2.80 1.77 
N 100P 20K 3

6 
3.89 3.31 1.31 4.58 3.88 1.68 0.245 0.169 0.126 0.210 0.141 0.095 3.56 3.29 1.69 3.30 3.11 1.85 

L.S.D at 0.05 0.17 0.10 NS 0.26 0.13 0.08 0.02 NS 0.01 0.02 NS 0.01 0.11 0.13 0.05 NS 0.24 0.04 
B- Wild oat density m-2 

zero 4.50 3.50 1.69 -- -- -- 0.287 0.193 0.135 -- -- -- 4.07 3.57 2.04 -- -- -- 
5 3.92 3.33 1.36 5.06 3.86 2.06 0.253 0.178 0.116 0.229 0.156 0.119 3.76 3.36 1.84 3.63 3.59 2.14 
10 3.61 3.11 1.25 4.81 3.64 1.81 0.228 0.165 0.104 0.203 0.144 0.092 3.55 3.25 1.66 3.39 3.03 1.93 
15 3.28 2.76 1.17 4.42 3.42 1.44 0.205 0.155 0.093 0.192 0.137 0.082 3.36 3.04 1.56 3.18 2.80 1.74 
20 3.03 2.56 1.00 4.03 3.03 1.31 0.195 0.143 0.084 0.184 0.130 0.071 3.00 3.85 1.51 2.98 2.51 1.58 
25 2.67 2.38 1.00 3.42 2.67 1.14 0.180 0.135 0.071 0.168 0.119 0.065 2.67 2.48 1.35 2.85 2.15 1.42 
L.S.D at 0.05 0.15 0.10 0.13 0.21 0.15 0.09 0.02 0.01 0.01 0.02 0.01 0.01 0.12 0.12 0.06 0.22 0.19 0.07 

Interaction 
A × B2013/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
A × B2014/15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
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Results presented in Table (4) revealed that NPK 
fertilizers had significantly effect on N, P and K % of 
wheat and wild oat plants in various studied growth 
periods at 30, 60 and 90 DAS except P % in wheat plant 
at 60 DAS and K % in wild oat plant at 30 DAS in the 
first season and N % in wheat plant at 90 DAS, P % in 
wheat and wild oat plants at 60 DAS and K % in wild 
oat plant at 30 DAS in second season. Increasing NPK 
fertilizers from N50 P10 K12  to N100 P20 K36  increased N, P 
and K % of wheat and wild oat plants at different 
growth periods in both seasons. Application of 
N100 P20 K36  fertilizer gave the highest values of N, P 
and K % of wheat and wild oat plants at the studied 
growth periods in both seasons compared to N50 P10 K12 
fertilizer. Effect of wild oat density. 

Data presented in Table (4) showed that wild oat 
densities m-2 significantly affected N, P and K % of 
wheat and wild oat plants at 30, 60 and 90 DAS in both 
seasons except P % in wheat and wild oat plants at 60 in 
the first season only. The highest values of N, P and K 
% in wheat plant at 30, 60 and 90 DAS were observed 
from weed free treatment and the lowest values was 

obtained from density of 25 wild oat plants m-2 in both 
seasons. While, the maximum N, P and K % in wild oat 
at 30, 60 and 90 DAS were obtained from density of 5 
wild oat plants m-2 and the lowest values was observed 
from density of 25 wild oat plants m-2 in both seasons.  
NPK concentration and uptake in wheat grain: 
Effect of NPK fertilizers. 

Significant increases in N, P and K uptake in wheat 
grains were noticed by increasing NPK rate to N75 P15 K24  
and N100 P20 K36 in favor of the higher rate which gave 
significant increase in N, P and K uptake by 27.8, 47.4 
and 64.7 %, respectively in the first season and by 30.8, 
46.4 and 52.8 %, respectively in the second season. There 
were no significant differences between N75 P15 K24  and 
N100 P20K36 in most cases. Worth mentioning the N, P and 
K percentages in wheat grain followed the same trend 
observed with N, P and K uptake. On the other hand, 
protein % was not significantly affected by NPK 
treatments in the first season while it was significantly 
augmented by increasing NPK rate in the second season 
as shown in Table (5).  

 

Table 5. Effect of NPK fertilizer rates and wild oat densities on nutrient concentration and uptake by grain 
wheat in 2013/ 2014 and 2014/ 2015 seasons.  

Treatments Nutrient content (% ) Nutrient uptake (kg fed-1) Protein %  
N P K N P K 

2013/2014 season 
A- NPK fertilizer 

N50P10K12 1.87 0.306 0.302 48.34 8.00 7.84 10.66 
N75P15K24 2.05 0.326 0.432 59.21 9.25 12.17 11.69 
N100P20K36 2.11 0.398 0.439 61.79 11.79 12.91 12.03 
L.S.D. at 0.05 NS 0.01 0.01 5.36 0.30 0.13 NS 

B- Wild oats densities m-2 
zero 2.13 0.415 0.439 67.92 13.30 14.10 12.14 
5 2.11 0.382 0.411 63.13 11.45 12.36 12.03 
10 2.07 0.359 0.390 58.62 10.20 11.12 11.80 
15 2.03 0.320 0.379 54.83 8.63 10.26 11.57 
20 1.94 0.309 0.369 49.45 7.89 9.43 11.06 
25 1.76 0.276 0.356 44.73 6.61 8.55 10.03 
L.S.D. at 0.05 0.23 0.02 0.01 2.87 0.51 0.37 1.31 

2014/2015 season 
A- NPK fertilizer 

N50P10K12 1.97 0.363 0.368 50.07 9.33 9.51 11.22 
N75P15K24 2.16 0.401 0.483 59.70 11.17 13.51 12.29 
N100P20K36 2.19 0.453 0.486 65.47 13.66 14.53 12.48 
L.S.D. at 0.05 0.19 0.05 0.06 1.56 1.38 1.82 0.10 

B- Wild oats densities m-2 
zero 2.15 0.443 0.521 70.85 14.68 17.08 12.26 
5 2.10 0.468 0.454 64.28 14.07 13.78 11.97 
10 2.09 0.409 0.476 59.64 11.61 13.48 11.91 
15 2.04 0.395 0.428 55.50 10.50 11.40 11.63 
20 2.00 0.369 0.415 51.70 9.22 10.38 11.40 
25 1.96 0.349 0.379 48.53 8.25 8.97 11.17 
L.S.D. at 0.05 0.23 0.05 0.08 1.09 1.40 2.24 0.11 

Interactions 
A × B 2013/2014 NS NS NS NS NS NS NS 
A × B 2014/2015 NS NS NS NS NS NS NS 
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In this regard, El- Kouny (2007) indicated that 
increased mineral fertilizer significantly increased crude 
protein, phosphorus and potassium percentage in wheat 
grains. Auti et al., (1996) reported that grain and straw 
yield, grain protein content and N and K uptake 
increased with increasing fertilizer rate. Sharshar and 
Soad El- Said (2000) showed that optimum NPK 
fertilizer enhanced growth and yield and nutrient uptake 
in wheat. These results are in line with Laghari et al., 
(2010). 
Effect of wild oat density. 

As shown in Table (5) N, P and K percentages or 
uptake as well as grain protein percentage were reduced 
by increasing wild oat density and the highest density 
(25 wild oat plants m-2) recorded the highest reduction 
by 17.4, 33.5 and 18.9 % for N, P and K %, respectively 
compared with weed free treatment in the first season 
and by 8.8, 21.2 and 27.3 %, respectively in the second 
season. The corresponding values for N, P and K uptake 
were 34.1, 50.3 and 39.4 %, respectively in the first 
season and 31.5, 43.8 and 47.5 %, respectively in the 
second season. Protein content of wheat grain took the 
same trend since the highest wild oat density (25 plants 
m-2) reduced it by 17.4 and 8.9 % during the first and 
second seasons, respectively compared with zero wild 

oat plants m-2. These results suggest that wild oat 
compete strongly with wheat crop for main macro 
nutrients especially with nitrogen. Similar results were 
obtained by Khan et al., (2007) and Khan et al., (2008). 
4- The effect of interaction between NPK fertilizer 

rates and wild oat densities: 
The data in Table (6) revealed that all interaction 

between NPK fertilizers and wild oat densities had 
statically significant effect on wheat dry weight at 80 
and 120 DAS, number of spikes m-2 and grain yield 
(ard.fed-1) in both seasons and number of tillers plant-1, 
weight grains spike-1 and 1000- grain weight in second 
season. The maximum wheat dry weight at 80 DAS 
(920.9 g) and 120 (1870.0 g) were recorded from weed 
free treatment with N100 P20 K36 fertilizer and the 
minimum wheat dry weight at 80 DAS (378.8 g) and 
120 (1200.2 g) were recorded from 25 wild oat plants 
m-2 with N50 P10 K12  fertilizer, respectively in the first 
season. In the second season, the highest wheat dry 
weight at 80 DAS (1043.4 g) and 120 (2021.1 g) were 
recorded from weed free treatment with N100 P20 K36 
fertilizer and the lowest wheat dry weight at 80 DAS 
(521.5 g) and 120 (1281.4 g) were recorded from 25 
wild oat plants m-2 with N50 P10 K12  fertilizer, 
respectively. 

 

Table 6. Effect of interaction between NPK fertilizer rates and wild oat densities on growth, yield and yield 
components of wheat in 2013/2014 and 2014/2015 seasons.  

Treatments 2013/2014 season 2014/2015 season 

NPK 
fertilizers 

Wild oat 
densities 
(plants 

m-2) 

Wheat dry 
weight at 80 

DAS 
(g m-2) 

Wheat dry 
weight 

at 120 DAS 
(g m-2) 

No. of 
spikes 

m-2 

Wheat dry 
weight at 
80 DAS  
(g m-2) 

Wheat dry 
weight at 
120 DAS 

(g m-2) 

No. of 
tillers 
plant-1 

 

Weight 
grains 
spike-1 

(g) 

No. of 
spikes 

m-2 

1000- 
Grain 
weight 

(g) 

N 50P 10K 1

2 
 

Zero 607.8 1461.8 396.0 674.5 1558.6 2.73 3.80 383.0 48.7 
5 572.1 1415.7 356.0 652.8 1530.7 2.80 3.27 364.7 48.0 
10 504.6 1384.1 344.3 597.3 1496.2 2.57 2.97 354.7 47.9 
15 459.4 1331.1 349.3 575.8 1438.0 2.57 3.13 358.3 47.3 
20 410.6 1258.2 327.7 533.8 1387.8 2.47 2.77 348.3 46.8 
25 378.8 1200.2 325.7 521.5 1281.4 2.43 2.43 342.0 46.2 

N 75P 15K 2

4 
 

Zero 743.6 1643.4 461.3 853.3 1843.3 3.10 4.33 475.7 50.3 
5 692.9 1563.6 436.7 835.2 1762.5 3.03 4.37 459.3 50.0 
10 627.2 1503.4 423.7 815.2 1691.9 2.87 3.80 445.0 49.2 
15 558.8 1400.3 416.7 783.3 1643.7 2.87 3.70 437.3 48.4 
20 536.3 1339.3 399.0 742.2 1564.8 2.77 3.67 310.3 47.7 
25 485.8 1310.2 390.3 705.3 1539.7 2.63 3.07 415.0 46.8 

N100 P20K36 

Zero 920.9 1870.0 475.0 1043.4 2021.1 3.43 5.10 495.3 53.1 
5 878.5 1731.4 467.3 997.6 1921.1 3.30 4.90 479.7 51.9 
10 799.3 1669.5 447.0 937.0 1848.7 3.23 4.90 464.7 50.8 
15 740.4 1571.7 438.0 875.2 1738.9 3.00 4.00 463.0 49.9 
20 670.1 1484.3 416.3 843.0 1697.0 2.77 3.70 453.3 48.8 
25 612.1 1421.8 396.3 780.6 1629.0 2.60 3.40 449.0 47.7 

L.S.D. at 0.05 29.7 60.5 63.0 47.2 52.8 0.17 0.47 123.0 0.84 
 

For the interaction of NPK fertilizer with wild oat 
densities, the maximum (475.0 and 495.3) number of 
spikes m-2 were recorded from weed free treatment with 
N100 P20 K36 fertilizer, and the minimum number of 

spikes m-2 (325.7 and 342.0) were recorded from 25 
wild oat plants m-2 with N50 P10 K12  fertilizer, 
respectively in both seasons. The maximum number of 
tillers plant-1 (3.43), weight grains spike-1 (5.10 g) and 
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1000- grain weight (53.1g) were recorded from weed 
free treatment with N100 P20 K36 fertilizer, and the 
minimum number of tillers plant-1 (2.43), weight grains 
spike-1 (2.43g) and 1000- grain weight (46.2g) were 
recorded from 25 wild oat plants m-2 with N50 P10 K12  
fertilizer, respectively in second season only. 
5- Prediction of wheat grain yield losses due to wild 

oat competition 
It was clear that the suitable model which fitted for 

prediction wheat grain yield (ard.fed-1) losses was 
quadratic regression because the correlation coefficient 
(R2) was greater than other studied models and standard 
estimate error (SE) were smaller than those of the 
polynomial models were:  Ý =19.30 - 0.17 x + 0.021 x2    

R2 = 0.999 , Ý =21.24 - 0.21 x + 0.001 x2    R2 = 0.997  
and Ý =22.88 - 0.33 x + 0.003 x2  R2 = 0.997 due to the 
increasing wild oat densities from zero to 25 plants m-2 
under N50 P10 K12 , N75 P15 K24  and N100 P20 K36 , 
respectively in the first season and Ý = 19.60 - 0.30 x + 
0.005 x2  -  R2 = 0.997, Ý = 21.74 - 0.33 x + 0.003 x2 - 
R2 = 0.999 and Ý = 24.11 - 0.42 x + 0.004 x2  - R2 = 
0.997 under N50 P10 K12 , N75 P15 K24  and N100 P20 K36 , 
respectively in the second season. The regression of 
wheat grain yield on wild oat densities across the 
different NPK fertilizers (Table 7 and Figure1) showed 
that increasing wild oat density caused a significant 
reduction in grain yield (ard.fed-1).  

 
Table 7: Effect of interaction between NPK fertilizer rates and wild oat densities on observed and predicted 

yield and yield losses of wheat in 2013/2014 and 2014/2015 seasons.  
Treatments 2013/2014 season 2014/2015 season 

NPK 
fertilizers 

Wild oat 
densities 

(plants m-2) 

Observed 
grain yield 

ard.fed-1 

Predicted 
grain yield 

ard.fed-1 

Yield 
 losses  

%  

Observed 
grain yield 

ard.fed-1 

Predicted 
Grain yield 
(ard.fed-1) 

Yield  
losses  

%  

N50 P10 K12 
 

Zero 19.33 19.30 0.0 19.67 19.60 0.0 
5 18.40 18.45 4.4 18.10 18.23 7.0 
10 17.63 17.60 8.8 17.03 17.10 12.8 
15 16.80 16.75 13.2 16.17 16.23 17.2 
20 16.00 15.91 17.6 15.67 15.60 20.4 
25 15.10 15.06 22.0 15.03 15.23 22.3 

N75 P15 K24 
 

Zero 21.33 21.24 0.0 21.77 21.74 0.0 
5 20.00 20.22 4.8 20.13 20.17 7.2 
10 19.23 19.24 9.4 18.83 18.74 13.8 
15 18.23 18.32 13.8 17.57 17.47 19.6 
20 17.20 17.44 17.9 16.60 16.34 24.8 
25 16.20 16.62 21.8 15.63 15.37 29.3 

N100 P20 K36 

Zero 22.93 22.88 0.0 24.23 24.11 0.0 
5 21.30 21.31 6.9 21.90 22.11 8.3 
10 19.67 19.88 13.1 20.40 20.31 15.8 
15 18.77 18.61 18.7 19.03 18.71 22.4 
20 17.60 17.48 23.6 17.43 17.31 28.2 
25 16.50 16.51 27.8 16.40 16.11 33.2 

L.S.D. at 0.05 0.44 -- -- 0.54 -- -- 

 
Data also, showed that wheat yield losses % was 

increased by increasing NPK fertilizer levels from 
N50 P10 K12  up to N100 P20 K36  and wild oat density from 
5 up to 25 wild oat plants m-2 in both seasons. It is 
clearly indicated from the Figure (1) wheat crop don’t 

compete at higher levels of NPK fertilizer and wild oat 
densities and there is a drastic decline in grain yield. 
These results are in agreement with Ahmadvand et al., 
(2002), Mennan (2003), Harrison et al., (2001), Khan et 
al., (2007) and El- Nass (2010). 

  
 

 308 



J.Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 7(4), April, 2016 

10

15

20

25

0 5 10 15 20 25
Wild oat density  m-2

W
he

at
 g

re
en

 y
ie

ld
 (a

rd
 fe

d-
1)

N50P10K12 N75P15K24 N100P20K36

 

10

15

20

25

0 5 10 15 20 25

 Wild oat density m-2

W
he

at
 g

ra
in

 y
ie

ld
 (a

rd
 fe

d-1
)

N50P10K12 N75P15K24 N100P20K36

 
Figure 1. Relationship between wild oat densities and wheat grain yield (ard. fed-1) under three NPK fertilizer 

rates. 
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  القمحعلى إنتاجیة  الزمیر كثافاتو NPKالتسمید المعدنى  تأثیر
 *و نادیھ محمد حمید عبده عبید احمد إسماعیل ، عادل احمد عمران فكار

 .مصر -الجیزة -مركز البحوث الزراعیة -المعمل المركزي لبحوث الحشائش
 .مصر -الجیزة -مركز البحوث الزراعیة -والبیئةمعھد بحوث الأراضى والمیاه *
 

 و ۲۰۱۳/۲۰۱٤الش�توى خ�لال موس�مي الزراع�ة  تان حقلیتان بمحطة البحوث الزراعیة بشندویل محافظة س�وھاجأقیمت تجرب
حشیش�ة الزمی�ر عل�ى  ستن�افو النیتروجینى والفوسفاتى والبوتاسىمستویات التسمید دراسة تأثیر ھذا البحث  من ھدفال.۲۰۱٥ /۲۰۱٤
كجم ۱۰ –كجم ن ٥۰ھى و ثلاثة مستویات من التسمید بین تمثل التفاعل ثمانیة عشر معاملة جربة علىشتملت التأ .القمح  محصول إنتاجیة

 أ للفدان۲جم بوك ۳٦ – ٥أ۲كجم فو۲۰ –كجم ن  ۱۰۰و أ للفدان۲كجم بو ۲٤ – ٥أ۲كجم فو۱٥ –كجم ن ۷٥، أ للفدان ۲كجم بو۱۲ – ٥أ۲فو
 أستخدم تصمیم القطع المنشقة مرة واحدة. متر المربعفى النبات  ۲٥و  ۲۰، ۱٥، ۱۰، ٥، صفر وھى حشیشة الزمیر ات من وستة  كثاف

القمح تحت  صفاتى ف ةمعنوی زیادة لىإ تدأ یوموالبوتاس ورالفوسف، النیتروجین  معدلاتزیادة أن  لنتائجا ظھرتأ وقد .أربعة مكرراتب
أ للفدان ۲كجم بو ۲٤ – ٥أ۲كجم فو۱٥ –كجم ن ۷٥التسمید  مستویاتإضافة ى د. أفى الموسمین المحصول ومكوناتھ  ، نموالمن  الدراسة

% فى الموسم الأول على التوالى  ۱۷,٤و  ۸,۷بمقدار  حبوبزیادة محصول ال إلىأ للفدان ۲كجم بو ۳٦ – ٥أ۲كجم فو۲۰ –كجم ن ۱۰۰و
ً % فى الموسم الثانى على التوالى مقارن ۱۹,۲و  ۱۰,۱وبمقدار  أ ۲كجم بو ۱۲ – ٥أ۲كجم فو۱۰ –ن كجم ٥۰(المنخفض التسمید  عدلبم ا

ً معنو النیتروجینى والفوسفاتى والبوتاسىالتسمید  عدلاتمزیادة  أثرت أیضا. )للفدان فوسفور ال ، نیتروجینالمعظم النسبھ المئویة لعلى  یا
،  لنیت�روجینل النس�بة المئوی�ةد أن ج�والزراع�ة.  بع�دی�وم  ۹۰و  ٦۰، ۳۰ عمر الزمیر عندحشیشة القمح و اتنباتمن  لاكل  بوتاسیوموال

كان تركیز النیتروجین فى حشیشة الزمیر أعلى من القمح مما یدل ونباتات القمح والزمیر  كلا من بنمو نخفضتأالفوسفور والبوتاسیوم 
مس�تویات  فةأث�رت إض�ا ،علاوة على ذل�ك . النیتروجینعنصرعلى  القمح اتعلى منافسة نباتالزمیر حشیشة لنباتات على القدرة العالیة

ً معنو النیتروجینى والفوسفاتى والبوتاسىالتسمید  النس�بة و منھم لاك متصاصأو بوتاسیوموال فوسفوروال نیتروجینالنسبة المئویة لل على یا
كجم  ۳٦ – ٥أ۲كجم فو۲۰ –كجم ن ۱۰۰وأ للفدان ۲كجم بو ۲٤ – ٥أ۲كجم فو۱٥ –كجم ن ۷٥إضافة لبروتین فى حبوب القمح. أدى المئویة ل

 و ۹,٥ % ف�ى الموس�م الأول عل�ى الت�والى وبمق�دار۱۲,۹ و ۹,۷ لبروتین ف�ى حب�وب القم�ح بمق�دارالمئویة ل النسبةلى زیادة إ أ للفدان۲وب
على النقیض . أ للفدان)۲كجم بو۱۲ – ٥أ۲كجم فو۱۰ –كجم ن ٥۰( لمنخفضا التسمید عدلبماً % فى الموسم الثانى  على التوالى مقارن۱۱,۲

عدد زیادة  فى الموسمین.ومكوناتھ  محصولال ، نموال حیث القمح من على معاكس تأثیر  فى المتر المربع الزمیر ةكثاف ادةزی تأد ،من ذلك
في  ۲۸,۳ إلى ۸,٥  من% في الموسم الأول و۲٥,۰ لىإ ٦,۱من نقص محصول الحبوب فى المتر المربع  ۲٥ إلى ٥ من  الزمیر نباتات

ً مقارن الموسم الثانى  النس�بة المئوی�ةعل�ى  جابی�ةإی معنوی�ة تف�ى المت�ر المرب�ع ت�أثیرا الزمی�ر ةكثاف� س�جلت وق�د .لزمی�ر ص�فرا بمعاملة ا
 محتوى لى إ، بالإضافة  الزراعة بعدیوم  ۹۰و  ٦۰، ۳۰ عمر نباتات القمح والزمیر عند من لاك بوتاسیوم فىالو فوسفورال،  نیتروجینلل

 فى المتر المربع ۲٥ لىإ ٥من  الزمیر  نباتات زیادة تدأ .الموسمینتاسیوم والبروتین فى بو، الفوسفورال ، نیتروجینال حبوب القمح من 
/ ۱٤%  فى موسم  ۸,۹ لىإ ۲,٤  منو ۲۰۱٤/ ۱۳ %  فى موسم۱۷,٤ لىإ ۰,۹ من لبروتین فى حبوب القمحل المئویة نسبةال نقص إلى

۲۰۱٥  ً وكثافة نباتات  أ للفدان۲كجم بو ۳٦ – ٥أ۲كجم فو۲۰ –كجم ن ۱۰۰د بین معدل التسمیأعطى التفاعل الزمیر صفر.  بكثافة مقارنا
 ف�ى الموس�م الأول والث�اني عل�ى الت�والى  )أردب للف�دان ۲٤,۲۳و   ۲۲,۹۳( أعلى محصول حب�وب للقم�ح فى المتر المربع الزمیر صفر

أردب  ۱٥,۰۳و  ۱٥,۱۰فى المتر المربع ( ۲٥یروكثافة نباتات الزم أ للفدان۲كجم بو۱۲ – ٥أ۲كجم فو۱۰ –كجم ن ٥۰مقارناً بمعدل التسمید
أن التكامل بین المعدل المرتفع من السماد ومكافحة نباتات   من ھذة الدراسة یمكن أن یستنتج للفدان) فى الموسم الأول والثاني على التوالى.

 أعطى أعلى محصول حبوب وبروتین للقمح. الزمیر
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