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ABSTRACT 
 
A pot experiment was conducted in a sandy soil at Exp. Station of El-Mansoura 

Univ. Dakahlia Governorate during winter season of (2004-2005) to study the effect of 
biofertilizer (microbin and phosphorin), mineral fertilizer (soluble and slow release 
fertilizers as sulfur coated urea), and organic manure (compost) on the wheat yield 
(grain and straw) NPK, concentration in grain and straw of wheat plants at the 
harvesting stage and some soil properties. The experiment was split plot design 
where, in main plots were (biofertilizer) and in sub main plots were (organic and 
mineral fertilizers).  

Results of studied parameters found that the interaction effect has highly 
significant increase in all treatments. The results show that straw and grain yield of 
wheat have a highest values by inoculation of nitrogen fixing bacteria (microbin) mixed 
with slow release fertilizer [sulfur coated urea, (S)] S100%. On the other hand the 
highest value of nitrogen concentration in straw at the harvesting stage was 
conducted with microbin + phosphate dissolving bacteria (phosphorin) mixed with 
S100%. But grain was found with microbin mixed S100% was but in, P and, K 
concentrations recorded the highest values were with microbin + phosphorin + S100% 
in straw and grain yields.  

In soil the highest available N and K values were  recorded with microbin + 
phosphorin mixed with  S100%, while the highest value in soil available P was 
recorded with microbin + phosphorin mixed with M100%. Soil organic matter and  
hydraulic conductivity recorded the highest values were  recorded with microbin + 
phosphorin mixed with  O100%.  

These study recommended that the use of microbin + phosphorin mixed with 
S100% give the highest grain and straw yields and also give the highest N, P, K 
concentration in plant and in soil such treatments reduced the use of chemical 
fertilizer and reduced the harmful effect on human health.  

 

INTRODUCTION 

 
Wheat (Triticum aestivum L.) is one of the most important grain crops 

in Egypt. Any efforts to increase wheat yield to face the increasing gab 
between wheat production and consumption, is highly appreciated. This could 
be achieved by applying recommended cultural practices such as using bio 
and chemical fertilizers (El-Zeky, 2005). Traditional agriculture systems are 
based on the use of chemical fertilizers to promote growth, and pesticides to 
control diseases and insects attacking the crops, addition to herbicides to 
fight herbage. Although the importance of these chemical fertilizers as 
intensive energy for production, there is a beneficial role of organic ones in 
improving the physical, chemical and biological properties of soil. Also, 
organic matter provides considerable part of macro and micronutrients for 
plant growth (Fanous, et al.., 2003).  
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The organic matter content of Egyptian soils is usually less than 2% in 
cultivated area. Frequent and high application of organic manure is 
necessary to maintain soil fertility. In Egypt farmyard manure is usually used 
as organic fertilizer while sheep, poultry manure, water hyacinth and 
industrial organic residues are slightly used in soil fertilization. These organic 
fertilizers vary greatly in their composition. Generally, soil organic matter is 
considered as an important factor for improving physical, chemical and 
biological properties of soil (Abd El-Moez et al.., 1999). In recent years, 
biofertilizers have emerged as an important component of the integrated 
nutrient supply system and hold a great promise to improve crop yields 
through environmentally better nutrient supplies. However, the application of 
microbial fertilizers in practice, somehow, has not achieved constant effects 
(Vessy, 2003).  

Therefore, the present work was conducted to study the effect of 
organic, chemical (soluble and slow release) and bio- fertilizers on growth of 
wheat crop and its production, and also properties of sandy soil.  

 

MATERIALS AND METHODS 
 

A pot experiment was conducted using wheat plant (Triticum 
Aestivum L). CV Sakha 93 during the winter season of (2004-2005) at the 
Agric. Exp. Station of El-Mansoura Univ. The compost was added to each pot 
two weeks before sowing wheat seeds. Wheat seeds were sown in each pot 
at rate of 90 kg/fed on 15th November, 2004. The physical and chemical 
properties of studied soil were shown in Table (1).  
 
Table (1): Some physical and chemical properties of the soil studied 

Soil properties Values  Soil properties Values 

Bulk Density (g/cm3) 1.42  Soluble cations (meq/100g soil 

SP%  24.18  Ca++ 1.98 

Coarse Sand % 48.23  Mg++ 1.40 

Fine sand % 39.65  Na+ 1.28 

Silt % 4.04  K+ 1.02 

Clay % 8.08  Soluble anions (meq/100g soil 

Soil Texture Class Sandy   CO3
= 0.0 

OM% 0.110  HCO3
- 2.43 

pH (soil paste) 7.5  SO4
= 1.21 

EC, dS m-1 0.870  Cl- 1.94 
 

Organic manure: The Compost was used as organic manure in this study, it 
was at rate of 20 m3/fed. The Compost was taken from (Horticulture 
Department, Mansoura Univ.). Data in Table (2) showed some chemical 
properties of compost used  
 

Table (2): Some chemical properties of compost used: 

Source pH 
Total 
N% 

Total 
C% 

C:N 
ratio 

E.C 
dSm-1 

Total P 
(ppm) 

Total K 
(ppm) 

Fe% 
Mn 

(ppm) 
Zn 

(ppm) 
Cu 

(ppm) 

Compost 7.2 0.73 13.87 19:1 1.80 185 960 1.1 197 49 28 
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Biofertilizers: The seeds of wheat were coated with two types of 
biofertilizers used in this study, the first was N2-fixing bacteria (Microbin), and 
the second was phosphate dissolving bacteria (phosphorin). The two types of 
biofertilizers used in this study were produced and distributed commercially 
by General Organization of Agriculture Equalization Fund (GOAEF), Ministry 
of Agriculture Egypt. All these biofertilizers were seed coated with Arabic gum 
as adhesive material. 
Mineral Fertilizers : Nitrogen fertilizer was urea 46% N and slow release 
fertilizer (urea coated sulfur 40% N) each of them was added at  rate of 163 
Kg urea /fed as recommended dose at three equal doses. The recommended 
dose of phosphorus fertilizer 150 Kg super phosphate (15.5% P2O5) and 75kg 
potassium sulphate (48% K2O). 
Experimental design: Main plots were 4 treatments "Without biofertilizer, 
With biofertilizer (microbin), With biofertilizer (phosphorin) and With (microbin 
+ phosphorin) 
Sub main plots: 

1- Control 6- M25% + O75% 
2- Mineral (M) 100% 7- Slow release fertilizer (S) 100% 
3- Organic manure (O) 100% 8- S75% + O25% 
4- M75% + O25% 9- S50% + O50% 
5- M50% + O50% 10- S25% + O75% 

 
Soil analysis: pH value was determined in the soil paste using a Gallenkamp 
pH meter according to Jackson (1967), Electrical conductivity (EC) was 
determined in 1:2.5soil: water  extract according to Jackson (1967), Particle 
size distribution was determined using the international pipette method as 
described by piper (1950), Organic matter was determined according to 
Walkley and Black method as described by Hesse (1971). Bulk density was 
determined by using paraffin wax method Dewis and Freitas (1970). 
Saturation percentage (SP%)was determined according to Dewis and Freitas 
(1970). Soluble cation and anions and available P were determined according 
to Jackson (1967). Available potassium was extracted using 1.0 N 
ammonium acetate (pH7), and determined by Flamphotometer according to 
Hesse (1971). Hydraulic conductivity coefficient (K) of the soil samples 
columns was determined using the constant head permeater in disturbed soil 
Singh (1980). 
Compost analysis: pH value was determined in 1:2.5 compost :water extract 
using a Gallenkamp PH meter Jackson (1967), Total nitrogen (N%) in 
compost was determined using the conventional method of Kjeldahal 
Jackson (1967), Total carbon (C%) content of compost was determined by 
using Walkly and Black method as described by Hesse (1971), C/N ratio was 
calculated by dividing each determination on its molecular weight e.g. C/12 
and N/14,then the obtained values of both C and N were divided (C/N). Total 
phosphorus was determined colorometrically by using Spectrophotometer as 
described by Jackson (1967). Total potassium was estimated by using Flame 
photometer according to Jackson (1967). Total contents of micronutrients in 
compost were determined by digesting organic materials with HNO3, HF, and 
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then dissolved in HCL according to Jackson (1967) and determined using the 
Atomic absorption spectrophotometer. 
Plant analysis: Nitrogen was determined by the microkjeldahl method as  
aforementioned Hesse (1971), Phosphorus was determined colorimetrically 
at a wavelength of 660nm using stannous chloride reduced molybedo 
phosphoric blue color method, described by Jackson (1967). Potassium was 
determined using Gallen flame photometer as described by Jackson (1967). 
Statistical Analysis: The statistical analysis of the obtained data was done 
according to the method described by Gomez and Gomez (1984). Using least 
significant differences (L.S.D) to compare the treatment values. 

 

RESULTS AND DISCUSSION 
 
Interaction effect of bio, mineral and organic fertilizers on the yield of 
wheat crop :   
1- Grain yield:  

Data in Fig. (1) showed the effect of bio fertilizer (microbin, and 
phosphorin), compost and mineral fertilizer (soluble and slow release 
fertilizers) on wheat grain yield.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. (1): Interaction effect of bio, mineral and organic fertilizers on the 

yield of wheat grain (t/fed) 
 
Data revealed that there is high significant increase in all treatments 

compared to the control. The highest grain yield was found with application of 
microbin with S100% (sulfure coated urea) which was (8.12 t/fed), followed 
by adding microbin + phosphorin mixed with S100%. 
This was referred to stimulating the effect of nitrogen either from organic or 
mineral source on activation of N2 fixers and its enhancing effect on the 
availability of N for plant growth. The obtained results are in conceder with 
the finding of Amin (1997) and Ashour (1998).  
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2- Straw yield:  
As shown in Fig. (2) there is highly significant increase of interaction effect 
between bio, mineral and organic fertilizers on wheat straw yield. The highest 
value was (3.26 t/fed) which was obtained with adding microbein with slow 
release fertilizer 100% of recommended dose.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig. (2) Interaction effect of bio, mineral and organic fertilizers on the 
yield of wheat straw (t/fed) 

 
The positive interaction effect between bio, mineral and organic 

fertilizers can be attributed to saving the bacteria of biofertilizer (microbin + 
phosphorin) to fix nitrogen and solublize phosphorus and avoid N losses of 
soluble chemical N fertilizer. This N helps for increasing plant growth, grain 
yield of wheat plants, Kaloosh and Koreish (1995) who concluded that 
biofertilizer and organic fertilizer increased wheat plant growth than mineral 
fertilizer. These findings may be attributed to the gradual release of available 
nitrogen due to the use of microbin and compost than mineral fertilizer. Fixer 
bacteria as Azotobacter and Azospirillum can secrete hormones, which 
encourage plant growth and increase nutreients uptake (Saber, 1993). 
 
Interaction effect of bio, mineral and organic fertilizers on wheat straw 
N, P and K concentration (%) at the harvesting stage: 

Data in Table (3) showed the effect of bio, mineral and organic 
fertilizers on wheat N concentration (%). There is high significant increase in 
all treatments compared to the control. The highest values were (1.54%) 
which was recorded with microbin + phosphorin mixed with slow release 
fertilizer 100%, followed by (1.15%) which was estimated either with microbin 
mixed with S 100% or with phosphorin + slow release fertilizer 100%.  
These results could be attributed to:  
1- The availability of more N fixed by free living bacteria which present in 

biofertilizer (microbin).  
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2- The availability of more phosphorus due to bacteria solubilizing phosphrus 
which present in biofertilizer (phosphorein).  

3- The production of growth regulators substances such as indol acetic acid, 
gibberellins, pyridoxine and others which stimulate plant growth and 
subsequently affect wheat yield and its attributes.  

 The results are in agreement with those obtained by Kotb, (1998), and 
Metwaly (2000).  

Data in Table (3) showed that there is highly significant increase in 
straw phosphorus concentration (%) for all treatments compared to control. 
The highest value was (0.06 %) which was recorded with microbin + 
phosphorin combined with (S 100 %). 

These applications achieved increasing the availability of various 
nutrients by plants as well as increasing the resistance of plants to root 
disease and reducing the environmental pollution by chemical fertilizer 
application. On the other hand, EL-Kramany et al.. (2000) indicated that the 
effect of biofertilizer may be due to the effect of different strain groups such 
as nitrogen fixers and nutrient mobilizing of microorganisms. 

It is clear from data in Table (3) that there is high significant increase 
for all treatments compared to the control in the interaction effect of bio, 
mineral and organic fertilizer on straw potassium concentration (%). The 
highest value was (2.04 %) which was recorded with S100 % combined with 
microbin + phosphorin followed by M 100 % mixed with microbin+ phosphorin 
(1.98 %). 

Data revealed that the application of bio, mineral and organic fertilizer 
gave high significant increase of K concentration in wheat plants. This may 
be due to the stimulating effect of these fertilizers on plant growth where the 
bulk of potassium is mainly taken up during the vegetative growth stage 
consequently, increasing K concentration. It can be also occurred as a result 
of enhancing the metabolic activity of the plant root when mineral nutrients 
are supplied through the fertilizers addition to the soil, (Lin et al.., 1983). 
 
Interaction effect of bio, mineral and organic fertilizer on wheat grain 

NPK concentration (%) at the harvesting stages : 
Data in Table (3) showed the interaction effect of bio, mineral and 

organic fertilizer on nitrogen grain concentration (%). There is high significant 
increase in all treatments compared to the control. The highest value was 
recorded with microbin mixed with S 100 % (1.78 %) followed by microbin 
+phosphorin mixed with  S100 % (1.77 %). 

The increase of N percentage in rice grain could be attributed to the 
beneficial effect of N application through its both bio and mineral sources on 
the grain formation beside the stimulation effect of phosphorus on 
development of the plant root system, which in turn stimulates the root 
absorption function. These results are in accordance with those of Hammad 
et al.. (1997) and EL-Mancy et al.. (1997). 

As shown in Table (3) the data indicated that there is highly significant 
increase in phosphorus concentration (%) in wheat grains as a result of 
interaction effect of bio, mineral and organic fertilizers. The highest value was 
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(0.51 %) which was recorded with microbin + phosphorin mixed with S100 % 
followed by microbin+ phosphorin mixed with S75%+O25%  (0.47 %). 
 
Table (3): Interaction effect of bio, mineral and organic fertilizer on 

wheat straw and grain NPK concentration (%) at the 
harvesting stages 

Treatments 
Straw Grain 

N% P% K% N% P% K% 

Without Bio 
Fert. 

CONTROL 0.43 0.02 1.07 0.49 0.08 0.94 

O  100% 0.55 0.03 1.10 0.70 0.08 1.03 

M  100% 0.82 0.04 1.89 1.39 0.36 1.45 

M25%+O75% 0.48 0.03 1.38 0.76 0.18 1.16 

M50%+O50% 0.54 0.03 1.57 0.94 0.27 1.13 

M75%+25% 0.55 0.03 1.74 1.03 0.32 1.39 

S  100% 0.84 0.04 1.95 1.51 0.42 1.55 

S25%+O75% 0.54 0.03 1.43 0.98 0.19 1.17 

S50%+O50% 0.61 0.03 1.50 1.39 0.30 1.20 

S75%+O25% 0.74 0.04 1.60 1.26 0.35 1.34 

With Bio 1 

CONTROL 0.48 0.03 1.22 0.62 0.12 1.97 

O  100% 0.49 0.03 1.35 0.73 0.21 1.16 

M  100% 0.91 0.05 1.94 1.34 0.21 1.69 

M25%+O75% 0.53 0.03 1.95 0.91 0.21 1.19 

M50%+O50% 0.59 0.04 1.65 1.13 0.21 1.50 

M75%+25% 0.71 0.04 1.86 1.24 0.44 1.61 

S  100% 1.15 0.05 1.94 1.78 0.24 1.73 

S25%+O75% 0.55 0.03 1.46 1.02 0.31 1.20 

S50%+O50% 0.79 0.03 1.52 1.25 0.37 1.20 

S75%+O25% 0.84 0.04 1.70 1.66 0.37 1.41 

With Bio 2 

CONTROL 0.43 0.03 1.31 0.51 0.23 1.18 

O  100% 0.48 0.03 1.38 0.75 0.26 1.24 

M  100% 0.89 0.05 1.98 1.29 0.42 1.69 

M25%+O75% 0.50 0.03 1.51 0.82 0.30 1.27 

M50%+O50% 0.57 0.04 1.67 1.04 0.36 1.56 

M75%+25% 0.57 0.04 1.89 1.05 0.41 1.60 

S  100% 0.99 0.05 1.96 1.64 0.46 1.83 

S25%+O75% 0.68 0.04 1.49 1.03 0.29 1.20 

S50%+O50% 0.70 0.04 1.56 1.21 0.36 1.30 

S75%+O25% 0.74 0.04 1.82 1.34 0.42 1.56 

With Bio1+  
Bio2 

CONTROL 0.48 0.03 1.47 0.88 0.27 1.33 

O  100% 0.52 0.03 1.51 0.90 0.31 1.35 

M  100% 0.91 0.05 1.98 1.55 0.51 1.81 

M25%+O75% 0.54 0.04 1.53 0.91 0.35 1.46 

M50%+O50% 0.77 0.04 1.87 1.19 0.41 1.63 

M75%+25% 0.77 0.04 1.97 1.26 0.47 1.84 

S  100% 1.54 0.06 2.04 1.77 0.51 1.86 

S25%+O75% 0.73 0.05 1.60 1.04 0.39 1.36 

S50%+O50% 0.82 0.04 1.76 1.34 0.42 1.43 

S75%+O25% 0.91 0.04 1.89 1.64 0.47 1.66 

LSD 
5% 0.072 0.003 0.029 0.044 0.004 0.036 

1% 0.096 0.004 0.038 0.059 0.006 0.048 
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This effect could be due to that biofertilizers play a fundamental role in 
converting P or K fixed form to be soluble ready for plant nutrition making the 
uptake of nutrients by plants more easy. Similar results were found by 
Quastel (1965) and Zayed (1998) who found that soil microorganisms known 
as phosphate solubilizing bacteria (PSB) play a fundamental role in 
converting P-fixed form to be available.     

As illustrated in Table (3) data showed that there is high significant 
increase in all treatments compared to the control on k-concentration in 
wheat grains as a result of interaction between biofertilizer, mineral, and 
organic fertilizers. The highest value was recorded with microbin+phosphorin 
combined with S100 % (1.86%), these results are in agreement with findings 
of Quastal (1965) and Zayed (1998). 
 
Interaction effect of bio, mineral, and organic fertilizers on soil NPK 

(ppm) after harvesting of wheat crop: 
Data in Table (4) showed the interaction effect between bio,mineral and 

organic fertilizer on soil nitrogen(ppm).In all treatments there is high 
significant increase compared to the control. The highest value (217.00ppm) 
was recorded with microbin+phosphorin combined with S 100%. 

The depot fertilizers are particularly slow acting nitrogen fertilizers. 
They are necessary since the above mentioned N-fertilizers, even those 
considered to be slow acting, usually act too quickly. Depot fertilizers were 
therefore developed as a" slowly flowing source of nitrogen "in order to better 
adapts N-supplies to the N-demand of plants (Fink, 1982). 

As mentioned in Table (4) there is high significant effect of interaction 
between bio, mineral ,and organic fertilizers on soil available-P in all 
treatments compared to the control .The highest value was(247.60ppm)which 
was recorded with microbin+ phosphorin mixed with M100%. 

Quastal(1965)reported that soil microorganisms known as phosphate 
solubilizing bacteria (PSB)play a fundamental role in converting P-fixed form 
to be soluble and available for plant nutrition .As well as, the microbial 
breakdown of soil organic matter is associated with an increase of CO2 
Production which possibly increase the solubility of soil phosphate . 

As clear from data in Table (4) that there is highly significant effect of 
interaction between bio, mineral, and organic fertilizers on soil available-K 
.The highest value (820.70 ppm) was recorded with microbin+phosphorin 
mixed with S100%. 

The significant effect of biofertilizers may be due to the effect of 
different strain groups such as nitrogen fixers, nutrients mobilizing 
microorganisms which help in availability of nutrients and their forms in the 
compost material and increase levels of extractable N, P, K, Fe, Zn, Mn, 
(EL.karmany et al.., 2000). 
Interaction effect of bio, mineral, and organic fertilizers on some soil 

properties: 
     1- Soil organic matter (%): 
  As shown in Table (4) there is high significant effect of interaction between 
bio, mineral, and organic fertilizers on soil organic matter. The highest value 
(0.97%) was recorded with microbin+phosphorin in combined with O100%.  
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Table (4): Interaction effect of bio, mineral and organic fertilizer on soil 

NPK (ppm), OM% and hydraulic conductivity (cm/h) after 
harvesting stage of wheat. 

Treatments  
Soil  

N, ppm 
Soil  

P, ppm 
Soil  

K, ppm 
Soil 

OM% 
H.C., 
cm/h 

Without Bio 

CONTROL 46.67 114.80 271.40 0.18 63.87 

O  100% 65.33 148.00 281.00 0.81 194.50 

M  100% 100.33 195.90 562.00 0.32 73.70 

M25%+O75% 65.33 160.10 297.00 0.62 159.13 

M50%+O50% 72.33 172.20 421.50 0.55 128.83 

M75%+25% 70.00 172.00 510.90 0.48 108.17 

S  100% 121.33 208.00 705.70 0.40 88.33 

S25%+O75% 70.00 166.10 383.20 0.67 190.13 

S50%+O50% 74.67 189.30 549.27 0.62 137.03 

S75%+O25% 79.33 196.10 578.00 0.54 116.27 

With Bio 1 

CONTROL 58.33 139.00 303.40 0.28 68.40 

O  100% 70.00 150.67 408.67 0.68 235.83 

M  100% 147.00 202.10 643.67 0.43 83.87 

M25%+O75% 74.67 163.10 463.00 0.74 187.87 

M50%+O50% 86.33 178.20 574.80 0.66 130.87 

M75%+25% 86.00 187.10 590.80 0.58 108.90 

S  100% 198.33 226.50 731.30 0.52 100.47 

S25%+O75% 79.33 169.20 494.97 0.82 191.63 

S50%+O50% 88.67 192.90 616.30 0.69 147.27 

S75%+O25% 98.00 192.90 680.20 0.61 125.13 

With Bio 2 

CONTROL 58.33 161.90 281.00 0.21 63.87 

O  100% 65.33 157.10 402.37 0.86 235.80 

M  100% 95.67 205.00 670.60 0.35 83.87 

M25%+O75% 67.67 163.10 434.30 0.73 184.17 

M50%+O50% 86.33 181.20 495.00 0.60 129.83 

M75%+25% 86.33 199.10 574.80 0.49 108.87 

S  100% 130.67 229.50 728.10 0.45 100.50 

S25%+O75% 79.33 172.20 437.50 0.78 190.13 

S50%+O50% 86.33 199.30 574.80 0.68 141.47 

S75%+O25% 88.67 214.40 590.80 0.59 116.27 

With Bio1+ Bio2 

CONTROL 58.33 159.70 351.30 0.60 73.73 

O  100% 86.33 163.10 456.63 0.97 250.47 

M  100% 154.00 247.60 740.83 0.62 88.30 

M25%+O75% 86.33 171.80 485.40 0.85 187.87 

M50%+O50% 86.33 192.90 593.97 0.80 130.87 

M75%+25% 88.67 193.97 590.80 0.66 109.67 

S  100% 217.00 232.17 820.70 0.63 107.53 

S25%+O75% 74.67 181.00 522.43 0.86 194.53 

S50%+O50% 100.33 235.50 705.70 0.80 156.23 

S75%+O25% 147.00 241.60 737.67 0.71 128.83 

LSD 
5% 6.757 17.684 25.690 0.104 0.105 

1% 8.987 23.520 34.168 0.138 0.140 
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These results are in confirmation with those obtained by Wu et al..,(2005) 
who found that the organic matter content was increased due to bacterial 
inoculation increased by 75%, in comparison with the inoculated control. 
However ,the results imply that the increase was not directly indicated by the 
activity of soil microorganisms. 
 2- Hydraulic conductivity: 
   Data in Table (4) showed the interaction effect between bio, mineral, and 
organic fertilizers on hydraulic conductivity. It is clear from data in this Table 
that there is highly significant increase in all treatments compared to the 
control. The highest value was (250.47cm/h) which was recorded with 
microbin+phosphorin mixed with O100%. 
FlieBbach, et al. (2006) mentioned that there is appears to be a threshold soil 
organic carbon level beyond which significant increase in crop yields may be 
obtained. The favorable effect of soil organic matter on crop productivity can 
also be attributed to increase soil water holding capacity, nutrient availability 
for plants, improvement of soil physical properties and efficiency of fertilizer 
nutrients by organic amendments (Benbi et al.., 1998). 
Khalil et al. (1997) found that addition of sheep dung at a rate of 
2%decreased hydraulic conductivity of sandy soil by 49.2% compared to 
control. The effect of manuring in reducing hydraulic conductivity of the sandy 
soil could be attributed to the increase in medium and small pores rather than 
the larger ones. 
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 التسميد المتكامل لمحصول القمح تحت ظروف الاراضى الرملية
 *أميرة محمد محمد الأمشاطى و **أيمن محمد الغمرى ،*سيد أحمد عبد الحافظ

 مصر -الجيزة  –مركز البحوث الزراعية  –* معهد الأراضي والمياه والبيئة 
 مصر –ورة المنص -جامعة المنصورة   –كلية الزراعة  –** قسم الأراضي

 

 ه قلا شتت ةمليتت  رتتح ول صتتها ملياتتز متتا ولميةمتت  ول   يتت  فتتأ أة   أصتت أقيمتتت ربة تت  
 4002بزمع  ولمنصهةة م زفظ  ولدقالي  خلاا ولمهسح ولشتره    -كلي  وليةوم   - زلم ط  ول   ي  

لذوئ تت  ولفهستتفهةيا( هوةستتمدة ولمعدنيتت   و –( لدةوستت  رتت  ية وةستتمدة ول يهيتت   ولميكتتةه يا 4002 –
هول طيئ  ولذه زا ههى وليهةيزولمغلف   زلك ةيت( هوةسمدة ولعضهي   ولكم هست( ملى م صها ولقمح 

ول هرزسيهح( فى ولقتش هفتى  –ولفهسفهة  –ولسنز ا( هكذلك ملى رةكيي ولعنزصة  ولنرةهبيا  - ولقش 
 ولرهصتيا  لرة ت ه عت  صتفزت و ولصزل    زلرة ت  ولسنز ا مند ول صزد هكذلك ملى رةكيي ولعنزصة

 .ولايدةهليكأ هولمزدة ولعضهي (
صممت ولربة   فى قطع منشق  هضع فى ولقطع ولةئيستي  وةستمدة ول يهيت   نهمياتز أمتز فتى 

 معتدتراز ولمخرلفت    نستن متا ولرهصتي   ولقطع ر ت ولةئيستي  هضتعت وةستمدة ولعضتهي  هولمعدنيت 
 .ولسمزدي (

يتتع ولمعتتزملات كزنتتت مزليتت  ولمعنهيتت  مقزةنتت  أظاتتةت ولنرتتزئى ملتتى م صتتها ولقمتتح أا بم
 زلكنرةها هكزنت أفضا معزمل  ولخلط  يا ولسمزد ول يه  ميكةه يا + ولسمزد ول طئ ولتذه زا وليهةيز 

 منصتتة  زلنستت   لرةكيتتي  ومتتزمتتا ولبةمتت  ولستتمزدي  ولمهصتتى  اتتز  %000ولمغلفتت   زلك ةيت(منتتد 
ميكتتةه يا + فهستتفهةيا + معتتدنأ  نستت   كزنتتت وملتتى قيمتت  متتع  ولنرتتةهبيا هولفهستتفهة فتتى ولقتتش 

أمز  زلنس   لل هرزسيهح فى ولقش كزا أفضا معزمل  له مع إضزف  ميكةه يا + فهسفهةيا +  .000%
 .%000 نس    ا وليهةيز ول طئ  ولذه ز

أفضا ولمعتزملات  ضضتزف  ميكتةه يا +  كزنت ولصزل    رةكيي ولعنزصة  هبد أا لرة  ه فىز
متتا ولبةمتت  ولستتمزدي   %000فهستتفهةيا + ستتمزد  طتتئ ولتتذه زا   وليهةيتتز ولمغلفتت   زلك ةيتتت( منتتد 

 ولمهصى  از.
ولميكتةه يا  +ه زلنس   للرهصيا ولايتدةهليكى كزنتت أملتى قيمت  لته متع إضتزف  ولفهستفهةيا 

 زدة ولعضهي .للم  زلنس  ه كذلك (.%000مخلهطزً مع ولسمزد ولعضه   ولكم هست 
د أنته يمكتا إمطتزو رهصتي   ت ا أفضتا م صتها للقمتح يمكتا ول صتها مليته متا هلذلك هب

إضتتزف  ولستتمزد ول يتته  ميكتتةه يا + ولستتمزد ول يتته  فهستتفهةيا + ولستتمزد ول طتتئ ولتتذه زا  وليهةيتتز 
متتا ولرهصتتي   %52كتتذلك يمكتتا خفتت  هتتذ  ولنستت   إلتتى  (.%000ولمغلفتت   زلك ةيتتت منتتد مستتره  
 نهي .ولسمزدي  مع مدح هبهد فةهق مع

لذلك رهصى ولدةوس   زسترخدوح وةستمدة ول يهيت  هولكم هستت ك تدوئا ل ستمدة ولكيمزهيت  ممتز 
 ه ول يئ . لكيمزهي  ملى ص   ولإنسزايقلا ما ولرلهث هولآ زة ولضزةة ل سمدة و

 


