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ABSTRACT 
 

During the winter seasons of 2015/2016 and 2016/2017, at the Experimental Farm of the Faculty of Agriculture, Mansoura 
University, Egypt, a pot experiment was laid out in a clayey soil, to study the effects of organic manure, chemical fertilization levels as 
(phosphorus and potassium) and their interactions on yield and yield component and chemical composition, of wheat (Triticum aestivum 
L.) plants.  Twenty seven treatments were arranged in a split-split plot design with three replicates, which were the simple combination 
of three treatments of organic manures (control, rice straw compost and chicken manure) as main plots, three rates of phosphorus 
fertilization (0, 50 and 100% of the RD.) as sub plots and three rates of potassium fertilization (0, 50 and 100% of the RD.) as sub sub 
plots. Thus, the total number of the experimental pots was 81 pots. The application of rice straw compost and chicken manure 
significantly increased the mean values of grains per spike, spike length (cm), weight of 1000 grains, as well as grain and straw yields (g 
pot-1) of wheat plants as compared with the control treatment. On other words; rice straw compost was the most effective treatment in 
improving quantitative yield and nutrient concentrations. Application of phosphorus fertilization significantly increased all parameters 
under study for the plants treated with both rates over that obtained from the untreated plants. In this respect; the highest values were 
realized from the treatment of 100% P-fertilization.Adding potassium fertilization at 100% of the recommended dose to wheat plants 
achieved the highest values for all traits as compared to the untreated plants.The obtained  results revealed that  the integrated treatment 
of rice straw compost + 100% P and K fertilizations  produced the highest values of yield and its components of wheat plants  
throughout all growth stages  during both seasons. N, P and K concentrations in the dry matter of wheat plants were also improved due. 
Keywords: Organic manures, phosphorus fertilization, potassium fertilization and wheat plant. 
 

INTRODUCTION 
     

Adding soil organic manures is a suitable way for 
beneficent soil properties by providing a suitable soil 
structure, increasing cation exchange capacity, increasing the 
availability and quality of plant elements and providing the 
substrate of microbial activities. In agriculture using of 
organic fertilization is openly practiced in Egypt. Thus, the 
recycling farm wastes technology, mostly wide C/N ratio 
materials, under intensive cropping system should be 
developed to increment the crop yield and to protect soil 
fertility level (El-Etr et al., 2004). In integrated nutrient 
management system, the nutrient needs of plants have to be 
met through organic sources application. compost rice straw 
and chicken manure in coupling with mineral fertilizers. 
Many researches have explained the useful effect of 
combined use of organic and chemical fertilizers to relieve 
the deficiency of many secondary and micronutrients, in 
filed that constantly received only N, P and K fertilizers 
(Dhaliwal et al., 2012 and Ahmad, 2013). 

Using of organic and chemical fertilizers together 
had a big positive effect on microbial biomass so, hence soil 
health. Kaur et al., (2005) declared that balanced fertilization 
using both chemical and organic fertilizers is remarkable for 
maintenance of soil organic matter content and long term 
soil productivity in the tropics where soil organic matter 
content is low. 

Phosphorus is the essential plant nutrient which plays 
major role for achieving the maximum agricultural 
production. After stress of nitrogen, phosphorus considered 
the second most extensively occurring nutrient deficiency, in 
cereal chain across the world. Phosphorus use efficiency 
(PUE) of crops ranged from 10-30%. Many researchers had 
obtained significantly maximum yield of grain in with 
optimum use of P fertilizer (Arshad et al., 2016). P are 
utilized to the soil in the form of both fertilizers (Organic and 
inorganic sources) when available P is less than crop’s 
requirement. On the other hand, phosphorus plays a key role 
in metabolic process like the conversion of sugar into 
cellulose and starch. As a result, phosphorus deficiency 
causes stunting, shriveled seeds and delayed maturity. P-

availability for plants is improved by organic amendments. 
According to wheat crop, addition of phosphorus at the rate 
of 100 kg ha-1 through double band placement significantly 
(P<0.05) increased plant height, grains spike-1, productive 
tillers m-2, 1000 grain weight, grain yield, biological yield, 
harvest index and agronomic phosphorus efficiency of wheat 
crop and reduced nonproductive tillers m-2 compared with 
other treatments (Saqib Bashir et al., 2015). 

Potassium (K) is the third most important 
macronutrient required for plant growth, after nitrogen (N) 
and phosphorus (P), it considered one of the basis plant 
nutrients underpinning crop yield quality determination and 
production. Potassium is usually found in plants at levels 
above all other macronutrients except oxygen, carbon, 
occasionally nitrogen and hydrogen (Soil Quality 
Organization, SQO, 2015). As K is interested in many 
physiological processes, its impact on photosynthesis, water 
relations, enzyme activation and assimilate transport can 
have direct consequences on productivity of crop (Pettigrew, 
2008) by regulating the opening and closing of stomata and 
therefore regulating moisture loss from the plant. For this 
reason, K is colloquially known as “poor-man’s irrigation” 
because it assists crops to achieve yields more effectively 
(SQO, 2015). The requirement for K varies from plant to 
plant and from species to species. For example, wheat 
requires K for optimal growth and development while 
adequate K results in superior quality of the whole plant due 
to increased resistance to some diseases, improved 
photosynthetic efficiency, greater water use efficiency, and 
helps to maintain a normal balance between proteins and 
carbohydrates. Sufficient K results in stronger wheat straw 
and assists in grain filling (Agri-News, 2012). 

The need of potassium fertilizers are increasing when 
agriculture is intensified. Thus, the intensive and continued 
cropping of Egyptian soils have greatly reduced the level of 
available potassium in the soil; now  a days insufficient Soil 
K level is usually corrected by adding K- fertilizers in order 
to maintain the fertility level of Egyptian soils. It was 
recorded that each of potassium fertilization resulted in a 
significant increase in N uptake by the grain and grain K 
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concentration (Sobh et al., 2000). Phosphorus and potassium 
in both grain and straw of wheat plant responded significantly 
to all K fertilizer treatments (El-Beyali et al., 2001). 

Investigation under study is laid out to study the 
effects of some organic manures, mineral fertilization levels 
as (phosphorus and potassium), and their interaction on 
growth parameters, chemical content, yield and its 
component of wheat plant. 
 

MATERIALS AND METHODS 
 

During the winter seasons of 2015/2016 and 
2016/2017, at the Experimental Farm of the Faculty of 
Agriculture, Mansoura University, Egypt (30.04 N latitude 
and 31.35 E longitude), a pot experiment was laid out to 
investigate the effect of organic manures, mineral 
fertilization levels as (phosphorus and potassium) and their 
interaction on yield and yield component and chemical 
composition of wheat (Triticum aestivum L.) plants. 

Twenty-seven treatments were arranged in a split-
split plot design with three replicates which were the simple 
combination of three treatments of organic manures (control, 
rice straw compost and chicken manure) as main plots, three 
rates of phosphorus fertilization (0, 50 and 100% of the 
recommended dose) as sub plots and three rates of 
potassium fertilization (0, 50 and 100% of the recommended 
dose) as sub sub plots. Thus, the total number of the 
experimental pots was 81. 

Eighty one large plastic polyethylene pots (35 cm. 
diameter and 40 cm. depth) were used during two seasons. 
Each pot was filled with 10 kg air dried soil taken from the 
surface layer of the Experimental Farm of the Faculty of 
Agriculture. 

Some properties of the experimental soil during both 
experiments are presented in Table 1. 
 

Table 1. Some physical and chemical properties of the 
experimental soil samples in both seasons 
before cultivation.   

Soil characters  2015 /2016 2016/2017 

Mechanical analysis 
(%) 

Coarse sand 4.16 4.55 
Fine sand 21.29 19.96 

Silt 31.52 30.53 
Clay 43.03 44.96 

Texture class Clayey Clayey 
E.C. dS.m-1(paste ext.) 4.19 4.11 
pH (1:2.5) 7.95 7.79 
SP % 62.5 63.1 
OM % 1.69 1.72 
Total CaCO3 % 3.76 3.88 

Available nutrients 
(mg kg -1) 

N 50.7 51.8 
P 4.83 5.23 
K 184.7 185.2 

 

Cultivation of wheat grains :-Wheat grains cv Sakha 93 
were obtained from the Agric. Res. Center Kafr El-Sheikh. 
On 25th and 20th November 2016 and 2017, respectively; 15 
grains of wheat per pot were sown at equal distances. Three 
weeks later  the plants were thinned to the most suitable ten 
ones per pot. Throughout the experiment, soil moisture was 
kept at 50% of water holding capacity by watering to the 
constant weight. 
Organic fertilization:- Rice straw compost  and chicken 
manure as a source of organic manures were used at the rate 
of 20 m3fed-1. Each experimental pot was mixed with 

compost and chicken manure and irrigated up to saturation 
percentage. Then pots were left for two weeks to elucidate 
the damage on seedling and their roots resulted from the heat 
of decomposition and toxic effect of some formed 
compounds. 

Some chemical properties of chicken manure and 
rice straw compost organic manures used are presented in 
Table 2. 
 

Table 2. Average values of some chemical properties of 
organic manure sources: 

Organic manure 
properties 

Chicken  
manure 

Rice straw 
compost 

2015 2016 2015 2016 
pH 1:5 6.23 6.19 5.98 6.10 
EC (1:10)(dSm-1) 3.95 4.13 3.16 3.32 
Organic matter (%) 69.49 71.97 39.62 40.18 
Organic carbon (%) 40.31 41.75 22.9 23.8 
Total nitrogen (%) 2.81 2.86 1.61 1.69 
C/N ratio 15.05 14.59 14.22 14.08 
Total Phosphorus (%) 0.47 0.41 0.38 0.33 
Total Potassium (%) 0.98 1.04 0.82 0.76 
 

Chemical fertilization:-The recommended doses (R.D) of 
mineral fertilizers used in this investigation were 75 kg 
ammonium sulphate (21% N), 100 kg calcium super 
phosphate (15.5% P2O5, 7% P) and 50 kg potassium 
sulphate (48% K2O, 40% K) according to the Ministry of 
Agriculture, Egypt . 

N fertilizer was added in 2 equal doses directly 
before the first and second irrigation, while the P fertilizer 
was added during soil preparation at the rates of (0, 50 and 
100% from R.D) and K fertilizer was given in 2 equal doses 
after 20, 35 days from sowing at the rates of (0, 50 and 
100% from R.D). 

All plants were irrigated to reach the field capacity. 
Throughout the experiment and the assumed field capacity 
were compensated every3-4 days with tap water by weight. 

At booting stage 60 days after sowing and at spiking 
stage (90 D.F.S) , five plants were randomly taken from each 
pot during both seasons. Plant samples were oven dried at 
70oC tell constant weight was reached, then dry weight was 
recorded. The dried plant samples were thoroughly ground 
and stored for chemical analysis of N, P and K contents.  

At harvesting stage (120 D.F.S), representative 
samples were randomly taken from each pot, separated into 
grains and straw. Then the parameters of yield components 
were determined as follow: 
• No. of grains per spike. 
•  Spike length (cm.) 
•  Weight of 1000 grains (g) 
• Grain yield (g pot-1) 
• Straw yield (g pot-1) 
Chemical analysis of plants:  The oven dried straw and 
grains were ground and wet digested by a sulfuric-percloric 
acid mixture as described by Peterburgski (1968) 

The total N, P and K were determined using the 
following methods: 
• Total nitrogen (%) was determined using standard 

Kjeldahl method according to Hess (1971) 
• Total phosphorus (%) was determined 

Spectrophotomitrically at wavelength 680 nm using 
stannous chloride reduced molybdosulphoric blue colour 
method in sulphoric system as desccribed by Jackson 
(1967). 
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• Potassium (%) was determined using a flame photometer 
according to Black (1965). 

• Physical and chemical analyses of soil sample were 
determined as described by (Ryan et al., 1996). 

Statistical analysis:- polled data  using analysis of variance 
technique by means of CoSTATE Computer Software and 
compare the deference between the means of treatment 
values at the least significant difference (L.S.D) method. 
 

RESULTS AND DISCUSSION 
 

• Yield and yield components of wheat plant:- 
Obtained results of this investigation which 

illustrated in Tables 3&4 indicate that the addition of 
organic manures significantly increased the average values 
of yield and its components of wheat plant at harvesting 
stage comparing with the control treatment during both 
seasons. Such effect may be attributed to the role played by 
organic manures for improving soil properties by providing 
a favorable soil structure, enhancing soil cation exchange 
capacity, increasing the quantity and availability of plant 
nutrients and providing the substrate of microbial activities.  

In this respect, the addition of organic manures 
would have facilitated better aeration, adequate drainage 
and created a favorable soil environment for deeper 
penetration of roots and higher nutrient extraction from soil 
and subsequently healthy and optimum plant growth. 
These results are in accordance with the findings of Rashad 
et al., (2011), Ahmad et al., (2013), Gobarah et al., (2015) . 
Kany et al., (2016) also revealed that application of organic 
manures produced  the highest values of yield and its 
components (no. of grain spike-1, spike length, weight of 
1000 seeds, grain and straw yield) .These effects were 
connected with the treatment of rice straw compost and 
chicken manure as compared to the other source of organic 
manures. 

Concerning the effect of phosphorus fertilization in 
rate of 50 and 100% on the mean values of yield and yield 
components of wheat plan compared with the control; data 
of Tables 3 & 4 showed significant increases in all 
parameters under study for the plants treated with both 
rates over that obtained from the untreated plants. In this 
respect; the highest values (58.69, 15.06, 93.54, 89.42 and 
137.01) were realized for the treatment of 100% P-
fertilization, while the lowest one (40.64, 10.49, 64.89, 
62.01 and 95.01) were recorded for the untreated plants for 
No. of grains per spike, spike length cm and weight of 
1000 grains (g) as well as grain and straw yield (g pot -1), 
respectively. 

These results could be enhanced with those 
obtained by Rahim et al., (2010), Bereket et al., (2014), 
they all mentioned the effect of increasing P fertilization 
increased yield and its components, on the same line. 

Arshad et al., (2016) conducted effect of 
phosphorus with three different levels of phosphorus (45, 
90 and 135 kg ha-1) on wheat crop. Applied phosphorus at 
the rate of 90 kg P2O5 ha-1 had significantly increased plant 
height (93.63cm), 1000 grains weight (46.80g), total dry 
matter (8113kg ha-1), grain yield (4101.1 kg ha-1) and straw 
yield (4012 kg ha-1).   

As shown in Tables 3 & 4 it could be noticed that the 
addition of potassium fertilization investigated was reflected 
on the mean values of yield and its components of wheat 
plants, which recorded the highest values for the plants 

treated with the rate of 100% P-fertilization, while the lowest 
one was realized for the untreated plants.  
 

Table 3. Effects of organic manures, P&K fertilizations 
on grain and straw yield ( g.pot -1) during both 
seasons. 

Treatments 
Grain yield  

(g.pot -1) 
Straw yield  

(g.pot -1) 
1st 2nd 1st 2nd 

Organic fertilization 
Control  75.83 78.78 116.20 120.63 
Rice straw compost (20 m3fed-1) 78.89 81.86 120.85 125.47 
Chicken manure (20 m3fed-1) 77.24 80.28 118.34 122.99 
LSD at 5% 0.44 0.55 0.62 0.38 

Phosphorus fertilization 
without  fertilization 62.01 64.46 95.01 98.48 
50% (3.5 kg P fed-1) 80.52 83.59 123.36 128.20 
100% (7  kg P fed-1) 89.42 92.87 137.01 142.40 
LSD at 5% 0.39 0.39 0.62 0.32 

Potassium fertilization 
without  fertilization 68.78 71.44 105.37 109.55 
50% (10  kg K fed-1) 79.02 82.18 121.02 125.39 
100% (20  kg K fed-1) 84.16 87.31 128.98 134.14 
LSD at 5% 0.62 0.61 0.96 0.64 
 

Table 4. Effects of organic manures, P&K fertilizations 
on No. of grains. spike-1, spike length (cm) and 
weight of 1000 grains (g) during both seasons. 

Treatments 

No of 
grains. 
spike-1 

Spike 
length 
(cm) 

Weight of 
1000 grains 

(g) 
1st 2nd 1st 2nd 1st 2nd 

Organic fertilization 
Control  49.74 51.16 12.81 13.22 79.06 81.93 
Rice straw compost (20 m3fed-1) 51.75 53.23 13.31 13.74 82.51 85.56 
Chicken manure (20 m3fed-1) 50.66 52.47 13.04 13.41 80.80 83.68 
LSD at 5% 0.25 0.49 0.08 0.19 0.01 0.17 

Phosphorus fertilization 
without  fertilization 40.64 41.80 10.49 10.71 64.89 67.15 
50% (3.5 kg P fed-1) 52.82 54.42 13.61 14.12 83.95 87.00 
100% (7  kg P fed-1) 58.69 60.63 15.06 15.54 93.54 97.02 
LSD at 5% 0.25 0.46 0.06 0.14 0.02 0.15 

Potassium fertilization 
without  fertilization 45.12 46.54 11.61 11.95 71.70 74.29 
50% (10  kg K fed-1) 51.82 53.37 13.34 13.80 82.47 85.52 
100% (20  kg K fed-1) 55.21 56.94 14.21 14.62 88.21 91.36 
LSD at 5% 0.41 0.43 0.11 0.13 0.02 0.13 
    

The result revealed that K level had significant effect 
on yield and its components of wheat in 100% K might be 
due to the balanced accumulation of different nutrient 
elements in the grain resulting higher grain weight. This 
result is also in agreement with the findings of Mesbah 
(2009), Saha et al., (2010), Awon et al. (2012), and 
Hamouda et al., (2015) who indicated that application of 
potassium fertilization had significant increasing effects on 
yield and its components of wheat plant (No. ofspikes 
character and yield of straw, grain and biological yield as 
well as 1000-grain weight) as compared with un-treated 
plants. 

The interaction effects between organic manures, 
phosphorus and potassium fertilization treatments are shown 
in Tables 5 & 6. Results revealed that the most suitable 
treatment which realized the highest values of yield and its 
components was connected with the plants treated with rice 
straw compost + 100% from P and K fertilization. Such 
effect for the same treatment was true during both seasons of 
the experiments. 
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Table 5. Interaction effect of organic manures and P&K fertilizations on grain and straw yield during both 
seasons. 

Treatments Grain yield (g.pot -1) Straw yield (g.pot -1) 
Organic P-fertilization K-fertilization 1st 2nd 1st 2nd 

Control  

without 
without 57.02 59.40 87.37 90.53 

50% 59.90 62.43 91.82 93.86 
100% 64.69 66.85 99.15 103.74 

50% 
without 71.40 74.18 109.36 113.63 

50% 80.30 83.51 123.03 127.61 
100% 84.99 87.95 130.27 135.31 

100% 
without 74.16 77.13 113.66 118.81 

50% 91.75 95.48 140.54 145.63 
100% 98.26 102.12 150.59 156.52 

Rice straw 
Compost 
(20 m3fed-1)  

without 
without 59.08 61.58 90.52 94.00 

50% 63.44 65.98 97.13 100.08 
100% 67.71 70.40 103.80 107.96 

50% 
without 73.57 76.50 112.68 116.89 

50% 83.69 87.03 128.13 133.15 
100% 88.91 92.37 136.21 141.96 

100% 
without 78.32 80.78 119.96 124.46 

50% 95.00 98.47 145.45 151.01 
100% 100.26 103.65 153.75 159.77 

Chicken manure 
(20 m3fed-1) 

without 
without 58.09 60.41 88.98 92.74 

50% 61.07 63.50 93.50 96.90 
100% 67.13 69.62 102.83 106.54 

50% 
without 71.20 73.58 109.03 113.53 

50% 83.51 86.62 127.96 132.88 
100% 87.15 90.61 133.60 138.88 

100% 
without 76.18 79.36 116.82 121.40 

50% 92.50 96.60 141.65 147.42 
100% 98.33 102.26 150.66 156.59 

LSD at 5% 1.88 1.83 2.88 1.93 
*50% R.D of phosphorus fertilization:- (3.5 kg P fed-1)            *100% R.D of phosphorus fertilization:- (7 kg P fed-1) 
*50% R.D of potassium fertilization:- (10 kg K fed-1)               *100% R.D of potassium fertilization:- (20 kg K fed-1) 
 

Table 6. Interaction effects of organic manures, P&K mineral fertilizations on No. of grains. spike-1, spike length 
(cm) and weight of 1000 grains (g) during both seasons.. 

Treatments No of grains spike-1 Spike length (cm) Weight of 1000 grains (g) 
Organic P-fertilization K-fertilization 1st 2nd 1st 2nd 1st 2nd 

Control 

without 
without 37.40 38.21 9.64 9.69 58.63 60.21 

50% 39.27 40.18 10.11 10.02 62.96 65.12 
100% 42.41 43.76 10.92 11.29 68.63 71.17 

50% 
 

without 46.79 48.00 12.14 12.63 73.62 76.31 
50% 52.69 54.16 13.63 14.07 83.95 87.07 
100% 55.88 57.47 14.35 15.04 88.95 92.07 

100% 
without 48.77 50.60 12.47 13.02 77.96 81.08 

50% 60.14 61.88 15.44 16.08 94.94 98.31 
100% 64.32 66.14 16.57 17.13 101.94 106.02 

Rice straw 
Compost  
(20 m3fed-1) 

without 
without 38.72 39.54 9.95 10.21 60.96 63.17 

50% 41.51 42.17 10.71 11.17 66.30 68.95 
100% 44.43 45.30 11.50 11.95 71.96 74.14 

50% 
without 48.26 49.52 12.43 12.96 76.62 79.16 

50% 54.88 56.41 14.24 14.91 87.62 91.02 
100% 58.32 60.65 14.93 15.34 92.61 96.15 

100% 
without 51.42 53.12 13.14 13.27 81.95 85.23 

50% 62.37 64.53 15.94 16.76 98.94 102.91 
100% 65.81 67.78 16.96 17.14 105.60 109.36 

Chicken manure 
(20 m3fed-1) 

without 
without 38.08 39.77 9.79 10.11 59.96 62.16 

50% 39.98 41.58 10.34 10.75 64.63 67.11 
100% 43.95 45.70 11.42 11.24 69.96 72.29 

50% 
without 46.65 47.87 12.10 12.52 75.29 78.16 

50% 54.73 56.25 14.08 14.38 86.28 89.04 
100% 57.21 59.49 14.64 15.19 90.61 94.00 

100% 
without 50.00 52.26 12.80 13.18 80.28 83.13 

50% 60.77 63.20 15.56 16.02 96.61 100.14 
100% 64.60 66.16 16.62 17.28 103.60 107.05 

LSD at 5% 1.24 1.30 0.33 0.40 0.02 0.38 
*50% R.D of phosphorus fertilization:- (3.5 kg P fed-1)            *100% R.D of phosphorus fertilization:- (7 kg P fed-1) 
*50% R.D of potassium fertilization:- (10 kg K fed-1)               *100% R.D of potassium fertilization:- (20 kg K fed-1) 
 

N, P and K concentrations (%) during all growth stages 
of wheat plant : 

The different comparison between the mean values 
of N, P and K (%) during all  growth stages as affected by 
the combination between organic manures and P &K  

fertilizations under investigation are presented in Table 7, 8 
& 9 ; respectively.  

Data clearly show that 100% from potassium and 
phosphorus recommended fertilization in combination with 
organic manure has been recorded a stimulation effect on 



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 10 (2), February, 2019 

103 

the average values of all the aforementioned traits during 
all growth stages. In addition, the highest mean values of N 
concentration (2.82 , 3.15 1.11 and 3.21) were recorded for 
the treatment of compost rice straw+ 100% P + 100% K, 
while the lowest one were connected with the treatment of 

control without any addition in the 1st season and the same 
trend in the 2nd season after 60 and 90 days of cultivation 
and harvesting stage (straw and grain yield ) ; respectively 
as shown in Table 7. 

 

Table 7. Interaction effects of organic manures and P&K fertilizations on N concentration (%) during all growth 
stages in both seasons. 

Treatments 60 Days 90 Days 120 Days (straw ) 120 Days (grains) 
Organic P-fertilization K-fertilization 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

Control   

without 
without 1.59 1.69 1.79 1.94 0.58 0.60 1.69 1.88 

50% 1.64 1.71 1.88 1.99 0.62 0.64 1.81 1.99 
100% 1.77 1.88 2.03 2.15 0.69 0.72 2.00 2.17 

50% 
without 1.86 2.01 2.24 2.37 0.75 0.78 2.13 2.35 

50% 2.13 2.25 2.52 2.66 0.87 0.91 2.52 2.60 
100% 2.29 2.42 2.67 2.77 0.96 1.00 2.68 2.89 

100% 
without 2.01 2.09 2.33 2.42 0.80 0.83 2.32 2.41 

50% 2.41 2.52 2.88 3.04 1.02 1.06 2.80 3.05 
100% 2.63 2.75 3.08 3.23 1.08 1.12 3.09 3.18 

rice straw 
Compost  
(20 m3fed-1) 

without 
without 1.62 1.68 1.85 1.97 0.60 0.62 1.76 1.95 

50% 1.72 1.82 1.99 2.13 0.66 0.69 1.96 2.12 
100% 1.84 1.95 2.13 2.24 0.74 0.77 2.11 2.23 

50% 
without 1.99 2.08 2.31 2.43 0.79 0.82 2.26 2.41 

50% 2.21 2.30 2.63 2.75 0.93 0.97 2.59 2.85 
100% 2.34 2.46 2.79 3.00 0.99 1.03 2.81 2.91 

100% 
without 2.11 2.20 2.46 2.61 0.83 0.86 2.48 2.65 

50% 2.57 2.69 2.98 3.14 1.06 1.10 2.92 3.21 
100% 2.82 2.95 3.15 3.33 1.11 1.16 3.21 3.44 

Chicken manure 
(20 m3fed-1) 

without 
without 1.59 1.65 1.82 1.93 0.59 0.61 1.72 1.92 

50% 1.67 1.74 1.92 2.09 0.63 0.66 1.87 1.90 
100% 1.80 1.89 2.11 2.24 0.73 0.76 2.08 2.30 

50% 
without 1.91 2.01 2.23 2.35 0.78 0.81 2.21 2.24 

50% 2.19 2.29 2.62 2.78 0.90 0.94 2.58 2.82 
100% 2.35 2.46 2.74 2.97 0.98 1.02 2.71 2.82 

100% 
without 2.04 2.12 2.39 2.54 0.84 0.87 2.35 2.37 

50% 2.49 2.60 2.90 3.07 1.03 1.07 2.88 3.01 
100% 2.73 2.88 3.09 3.25 1.10 1.15 3.14 3.23 

LSD at 5% 0.05 0.05 0.06 0.07 0.05 0.05 0.05 0.06 
*50% R.D of phosphorus fertilization:- (3.5 kg P fed-1)             *100% R.D of phosphorus fertilization:- (7 kg P fed-1) 
*50% R.D of potassium fertilization:- (10 kg K fed-1)                *100% R.D of potassium fertilization:- (20 kg K fed-1) 

 

At Table 8 found that the average values of 
phosphorus as affected by the combination between the 
various treatments under investigation. It could be observed 
that; a positive effect was happened on the mean values of 
all phosphorus concentrations under study due to using the 
combination between the studied parameters. In this respect, 
the highest values; (0.299, 0.331, 0.117 and 0.309) for P in 
wheat plant throughout all growth stages; respectively; in the 
1st season was obtained for the treatment of compost rice 
straw+ 100% P + 100% K fertilization and all these values 
were better than that obtained for the control treatment. The 
same trend was true in the 2nd season. 

The interaction effect between the treatments under 
study was also reflected on the mean values of the nutritional 
element of wheat plant as shown in Table 9. These values 
show a positive effect on K % along the stages from 
germination stage after 60 days till harvesting stage after 120 
days represented in straw and grain yield as compared to the 
control treatment. The increases percentage over the control 
treatment for the values of  K % were (2.57, 2.98 , 1.08  and 
1.65 ) in the 1st season, respectively for the best suitable 
treatment of compost rice straw+ 100% P + 100% K 
fertilization. 

These results could be referd to the role of organic 
manures in soil properties which produce humus substances 

wherein amended the chemical and physical soil properties 
leading to increament nutrients release availability, i.e., N, P 
and K uptake.  Moreover, incorporation of organic materials 
in soils can further increase NPK availability by increasing 
CO2 forming H2CO3 in the soil solution. In the same line, 
application of organic amendments such as rice straw 
compost and chicken manure increased the inorganic N, P & 
K fractions. These increases were reported by Rashad et al., 
(2011) and Kany (2016) who found that adding organic 
manure sources (chicken manure, FYM, rice straw compost 
and town refuse compost) affects in average values of N, P 
and K% in straw and grain were realized the great values 
with using rice straw compost. 

Obtained results are also enhanced with those 
reported by Laghari et al., (2010) and Youssef et al., 
(2013) who studied different levels of phosphorus (0 and 
53 kg P2O5 ha-1) on uptake of N, P and K by wheat grain. 
The uptake of N, P, K and protein content in wheat grains 
was increased with increasing 53 kg P2O5 ha-1.  

Previous results also confirmed the effects of 
potassium on nutrient status of wheat plant and found that 
potassium had significant increasing on nutrient 
concentrations (N, P, K) of wheat leaves, straw and grains 
such as Gaj and Górski (2014) and Hamouda et al., (2015). 
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Table 8. Interaction effects of organic manures and P&K fertilizations on P concentration (%) during  all growth 
stages in both seasons. 

Treatments 60 Days 90 Days 120 Days (straw ) 120 Days(grains) 
Organic P-fertilization K-fertilization 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

Control   

without 
without 0.161 0.174 0.188 0.192 0.062 0.063 0.118 0.130 

50% 0.178 0.184 0.203 0.207 0.068 0.072 0.131 0.145 
100% 0.185 0.197 0.215 0.222 0.075 0.075 0.150 0.163 

50% 
without 0.201 0.211 0.231 0.236 0.082 0.083 0.174 0.186 

50% 0.231 0.242 0.264 0.268 0.092 0.095 0.211 0.234 
100% 0.237 0.250 0.276 0.283 0.102 0.106 0.230 0.248 

100% 
without 0.208 0.216 0.249 0.254 0.086 0.088 0.187 0.198 

50% 0.253 0.260 0.300 0.306 0.110 0.115 0.262 0.285 
100% 0.276 0.286 0.316 0.324 0.115 0.121 0.290 0.319 

rice straw 
Compost  
(20 m3fed-1) 

without 
without 0.169 0.174 0.194 0.203 0.063 0.066 0.125 0.136 

50% 0.184 0.186 0.214 0.225 0.075 0.071 0.143 0.155 
100% 0.193 0.204 0.228 0.235 0.079 0.084 0.165 0.179 

50% 
without 0.209 0.218 0.243 0.247 0.082 0.086 0.184 0.192 

50% 0.231 0.241 0.273 0.280 0.099 0.106 0.222 0.246 
100% 0.247 0.252 0.294 0.274 0.104 0.112 0.253 0.270 

100% 
0% 0.224 0.231 0.254 0.260 0.092 0.096 0.204 0.219 
50% 0.266 0.274 0.314 0.315 0.113 0.119 0.280 0.310 
100% 0.299 0.313 0.331 0.341 0.117 0.121 0.309 0.337 

Chicken manure 
(20 m3fed-1) 

without 
without 0.164 0.164 0.193 0.197 0.065 0.067 0.122 0.130 

50% 0.178 0.185 0.208 0.214 0.070 0.075 0.142 0.150 
100% 0.191 0.197 0.221 0.226 0.074 0.076 0.156 0.175 

50% 
without 0.205 0.212 0.235 0.231 0.082 0.088 0.180 0.193 

50% 0.228 0.238 0.270 0.276 0.095 0.101 0.215 0.234 
100% 0.241 0.249 0.285 0.298 0.103 0.107 0.244 0.262 

100% 
without 0.213 0.219 0.253 0.263 0.086 0.091 0.196 0.207 

50% 0.261 0.271 0.304 0.310 0.112 0.117 0.265 0.281 
100% 0.287 0.298 0.328 0.332 0.118 0.125 0.300 0.315 

LSD at 5% 0.006 0.007 0.007 0.017 0.005 0.007 0.005 0.007 
*50% R.D of phosphorus fertilization:- (3.5 kg P fed-1)            *100% R.D of phosphorus fertilization:- (7 kg P fed-1) 
*50% R.D of potassium fertilization:- (10 kg K fed-1)               *100% R.D of potassium fertilization:- (20 kg K fed-1) 

 

Table 9. Interaction effects of organic manures and P&K fertilizations on K concentration (%) during all growth 
stages in both seasons. 

Treatments 60 Days 90 Days 120 Days (straw ) 120 Days(grains) 
Organic P-fertilization K-fertilization 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

Control   

without 
without 1.16 1.21 1.38 1.44 0.49 0.61 0.66 0.74 

50% 1.62 1.64 1.87 1.94 0.65 0.79 0.95 1.15 
100% 2.13 2.12 2.40 2.50 0.87 0.98 1.37 1.51 

50% 
without 1.28 1.29 1.57 1.63 0.54 0.64 0.76 0.88 

50% 1.91 1.98 2.17 2.26 0.78 0.92 1.22 1.35 
100% 2.31 2.38 2.65 2.76 0.99 1.07 1.53 1.65 

100% 
without 1.43 1.43 1.72 1.79 0.61 0.74 0.84 0.99 

50% 1.73 1.71 2.00 2.08 0.71 0.82 1.10 1.25 
100% 2.29 2.32 2.59 2.69 0.97 1.07 1.49 1.73 

rice straw 
Compost  
(20 m3fed-1) 

without 
without 1.25 1.26 1.51 1.57 0.52 0.61 0.72 0.89 

50% 1.70 1.74 2.00 2.08 0.70 0.79 1.06 1.21 
100% 2.21 2.27 2.52 2.62 0.93 0.98 1.43 1.51 

50% 
without 1.44 1.48 1.66 1.73 0.63 0.71 0.83 0.89 

50% 2.03 2.05 2.33 2.42 0.88 0.98 1.27 1.38 
100% 2.61 2.64 3.15 3.28 1.16 1.28 1.71 1.86 

100% 
without 1.58 1.61 1.79 1.86 0.63 0.71 0.94 0.99 

50% 1.87 1.92 2.15 2.24 0.80 0.87 1.22 1.34 
100% 2.57 2.61 2.98 3.10 1.08 1.24 1.65 1.80 

Chicken manure 
(20 m3fed-1) 

without 
without 1.21 1.25 1.47 1.53 0.51 0.62 0.66 0.75 

50% 1.64 1.65 1.92 2.00 0.69 0.73 1.03 1.10 
100% 2.15 2.17 2.47 2.57 0.91 1.07 1.39 1.55 

50% 
without 1.34 1.37 1.61 1.68 0.57 0.64 0.83 0.83 

50% 1.94 1.98 2.22 2.31 0.84 0.94 1.25 1.41 
100% 2.45 2.47 2.84 2.95 1.07 1.13 1.57 1.63 

100% 
without 1.51 1.51 1.74 1.81 0.63 0.74 0.89 0.97 

50% 1.84 1.82 2.09 2.17 0.73 0.79 1.17 1.21 
100% 2.40 2.42 2.75 2.86 1.05 1.16 1.55 1.64 

LSD at 5% 0.07 0.05 0.07 0.07 0.06 0.07 0.05 0.05 
*50% R.D of phosphorus fertilization:- (3.5 kg P fed-1)            *100% R.D of phosphorus fertilization:- (7 kg P fed-1) 
*50% R.D of potassium fertilization:- (10 kg K fed-1)               *100% R.D of potassium fertilization:- (20 kg K fed-1) 
 

CONCLUSION 
 

It could be concluded that the use of 20 m3 fed-1 of 
rice straw compost as organic manure fertilizer with 
applying 100 % of phosphorus fertilizer + 100% of 
potassium fertilizer could enhance the yield and its 
component and nutrient contents of wheat plants . 
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   لنبات القمحمحصول ومحتوى العناصر الوالبوتاسية على  ةالتفاعل بين اYسمدة العضوية والفوسفاتيتأثير 
  و منى أحمد الجندى محمود موسي عمرخالد حسن الحامدى ، 

   مصر - جامعة المنصورة  - قسم اYراضى - كلية الزراعة 
 

تاثير  ةلدراس ٢٠١٦/٢٠١٧و   ٢٠١٥/٢٠١٦خyل الموسمين الشتويين مصر  –ةالمنصور جامعة-  ة الزراعةكلي بمزرعة الطينية التربةأصص فى  اجريت تجربة
فى تصميم  ةمعامل ٢٧على  ة. اشتملت التجربوكذلك محتوى العناصر به المحصول ومكوناته لنبات القمحھم على صفات و التفاعل بينالفوسفاتى والبوتاسي السماد العضوى و  ةإضاف

ثyث ، سماد الدواجن كمعامyت رئيسيه) و رزعضوى (كنترول، كمبوست قش ا�التسميد للر عامyت كمصدم ثyثبين:  ةمكررات تمثل التفاعyت الممكن ثyثمنشق مرتين فى 
% من الموصى به كمعامyت ١٠٠،  ٥٠، ٠معد£ت من التسميد البوتاسي ( ثyث% من الموصى به كمعامله تحت رئيسيه) و ١٠٠، ٥٠، ٠معد£ت من التسميد الفوسفاتى (

عدد الحبوب، سمك فى  ةمعنوية دى لحدوث زيادأرز وسماد الدواجن اصيص لكل موسم. اظھرت النتائج ان استخدام كمبوست قش ا� ٨١صص ) وبذلك يكون العدد الكلى ل¤ةمنشق
ة معنوي ةدى لزيادأالسماد الفوسفاتى  إضافةكما أن على النتائج عند استخدام كمبوست قش ا£رز.أوب ومحصول القش وسجلت محصول الحب وأيضاً  ةحب ١٠٠٠وزن  السنبلة ، 

على القيم أعطى أوجد ان استخدام السماد البوتاسي لنبات القمح  ة بالنباتات الغير معاملة% من الموصى به مقارن١٠٠على القيم عند استخدام معدل أوسجلت  ةللصفات تحت الدراس
ضافة إفضل أن أللتفاعل المشترك بين المعامyت وجد ة أما بالنسب  بوتاسى الموصى به.التسميد من ال% ١٠٠لى القيم عند اسنخدام ة بالكنترول وسجلت أعمقارن ةللصفات السابق
اتضح أيضاً من التفاعل من التسميد الفوسفاتى والبوتاسى خyل كy الموسمين.% من الموصى به لكل ١٠٠رز+قش ا� كبوستعند استخدام كانت على القيم للصفات أللحصول على 

النتروجين والفوسفور والبوتاسيوم عند  ب العناصر وكانت أعلى قيمة لعناصربين التسميد العضوى والتسميد المعدنى بإضافة السماد الفوسفاتى والبوتاسي وجود زيادة معنوية فى نس
على مدار مراحل النمو المختلفة وذلك  البوتاسيوم،% من سماد كبريتات ١٠٠% من الموصى به من سماد سوبر فوسفات الكالسيوم مع ١٠٠ت مع إضافة التسميد العضوى بالكمبوس

 من محصول القش والحبوب . حتى مرحلة الحصاد المتمثلة فى كلٍ مروراً بمرحلة ا£نبات ومرحلة طرد السنابل 


