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ABSTRACT 
 

A field experiment was carried out at El- Ismailia Agriculture Research Station farm, Agric. Res. Center (ARC), Egypt during 
two successive seasons (2015/2016). The institute farm is located at 30o  35' 41.9" N latitude and 32o 16' 45.8" E longitude. Wheat 
plants (Triticum aestivum L., CV. Giza 168) was planted during winter season (2015) and peanut plants (Arachis hypogaea) was planted 
during summer season (2016) in a sandy soil under sprinkler irrigation system, to improve the soil chemical properties, eliminate or 
reduce labor intensive of fertilizers losses, as well as increase in apparent nutrient recovery, through improving the nutritional status, 
minimize nitrogen loss, maintaining growth and yield of both wheat and peanut crops. Two sources of nitrogen fertilization were used, 
urea and ammonium nitrate with two rates (75% and 100% from the recommended dose) along with four rates of polymer (Hydrogel 
0%, Hydrogel 1%, Hydrogel 2%, Hydrogel 3%) as a coating film material. Moreover, samples of the same nitrogen fertilizers were 
coated with the same four rates of polymers to be then incubated under laboratory condition to study the cumulative released percentage 
versus time, from both N- sources, along with the different rates of polymers; finally a field experiment was conducted. With regard to 
incubation experiment, results indicated that, the release of nitrogen from uncoated N-sources showed rapid and highly increase during 
the first two hours; the increase reached 94.35 % and 98.36% for both urea and ammonium nitrate respectively, uncoated urea being  
more responded as compared to uncoated ammonium nitrate. Generally, presence of polymer, as a coating material, caused slow gradual 
increase for soluble nitrogen as time goes up to 15 days as compared to without polymer treatment.The calculation of swelling ratio of 
hydrogel estimated that every one gram of hydrogel was swollen by uptake of 500 ml of water, this means that every 1 gram coating 
material from the used polymer absorbed 500 gm from the water. Also, Field Emission Scanning Electron Microscope noted that, the 
coated urea was smaller diameter, denser, more uniform and much smoother surface as compared to ammonium nitrate. On the contrary, 
the cross section of the coating shell of ammonium nitrate had a larger diameter, rough surface with large cavities along with both open 
and closed porosity.With regard to field experiment,   results revealed that, the pH values in the soil after harvesting were significantly 
affected by both coated N-sources, as compared to uncoated treatments, for both tested crops; pH values increased significantly with 
time in presence of urea as compared to ammonium nitrate. Moreover, increasing the rate of nitrogen fertilization along with increasing 
the rate of applied polymer caused a significant increase in EC values during both tested seasons.   Values representing nitrogen and 
potassium availability in soil, total contents (straw and grains or seeds) and yield components for both tested crops increased significantly 
in both coated urea and ammonium nitrate as compared to uncoated treatments.  Furthermore, coated urea was more responded as 
compared to ammonium nitrate. Availability of N and K, total contents, (straw and seeds or grains) and yield components for both tested 
crops increased significantly by increasing the rate of nitrogen especially in presence of HG 2%.  HG 2% ranked the first considering 
values under both fertilizer sources and rates. In contrast, the high rate of polymer (HG3%) for both N-sources caused a significant 
decrease in nutrient availability, total contents (straw and seeds or grains) and yield components for both tested crops. Again, the second 
rate of nitrogen fertilization (100%) was superior as compared to the first rate (75%) regarding increases in the wheat and peanut yield 
components (straw, grains and seeds). Apparent N and K recovery Efficiency (ANRE) was the highest due to application both nitrogen 
fertilizer sources coated with polymer as compared to control treatments. Also, increasing the rate of polymers caused a significant 
increase in ANRE of wheat and peanut plants. Regarding the rate of polymer, values of ANRE for N and K were significantly more 
stimulated with increasing the rate of polymer as a coating material for both N-sources as compared to un-coating up to HG2% as 
compared to control. On the other hand, the lowest ANRE was recorded in presence of HG3% as a coating material for both N- sources. 
Moreover, increasing the rate of polymer for both N-sources caused a positive increase in crude protein in grains and seeds of both crops 
(wheat and peanut) as compared to control. The highest crude protein (CP) % was obtained with application of high rate of coated urea 
(N2) with the second rate of polymer (HG2), coated urea was more pronounced as compared to coated ammonium nitrate for increasing 
the crude protein in grains of both tested crops. In conclusion, the application of both nitrogen fertilizers (urea and ammonium nitrate) 
coated with polymer at rate of 2 % hydrogel in sandy soil is an effective practice to reduce the losses of nitrogen, helpful to improve the 
soil chemical properties and positively reflected on total content of macronutrients, crude protein and ANRE as well as yield components 
of both wheat and peanut crops. Hydrogels act as a slow releasing fertilizers agent in sandy soil, through absorption of the nutrients 
needed by plants and releases them gradually by time for plants uptake and prevent nutrients from leaching. 
Keywords: Polymer-coated urea and ammonium nitrate-nutritional status-wheat-peanut-yield- apparent nutrient recovery 

efficiency (ANRE) - crude protein - swelling - Scanning Electron Microscope (SEM). 
 

INTRODUCTION 
 

Nitrogen is the most limiting nutrient in crop 
production and found in a higher concentration than all 
other mineral nutrients in plants (Ludwick et al., 2002). 
Nitrogen fertilization is a major component of the cost of 
agricultural production, due to the high application of 
nitrogen fertilizers to crops and low efficiency of nitrogen 
fertilizer use. The sources of nitrogen fertilization are 
mainly ammonium nitrate, ammonium sulfate and urea. 
Urea is the most popular nitrogen fertilizer, widely used in 
agriculture due to its high nitrogen content (46%), low cost 
and easy of handling (Vlek and Byrnes, 1986). However, 
about 20–70% of the applied urea fertilizer is lost to the 

environment, causing serious pollution and increasing 
costs of nitrogen fertilization. The losses of nitrogen 
fertilizers are due to leaching, decomposition, ammonia 
volatilization, handling and storage (Shaviv and Mikkelsen 
, 1993). Ammonium nitrate has a acidifying effect because 
it contains or produces ammonium when applied to the 
soil, generally hydrogen (H+) is released in the process of 
nitrification and free hydrogen ions release and increase 
acidity of the soil (Bai et al., 2010). Moreover, NH4

+ 
increases acidity through plant roots absorption for NH4

+ as 
to secrete H+ ions into the soil solution to maintain a 
chemical charge balance.  

The controlled-release technology, by coating, can 
be utilized to increase the efficiency of urea fertilizer. The 



Mona A. Osman 

 102 

coating of urea has been studied by many investigators, 
with different techniques (rotating drum, fluidized bed) and 
various materials (sulfur, resin and polymers), (Posey and 
Hester, 1991). The integration of new technologies in urea 
fertilization can reduce nitrogen losses by volatilization and 
leaching.  These losses were most reduced when using 
polymers coated urea (Nascimento et al., 2013). However, 
the poor efficiency of urea as an N-fertilizer was reported 
widely due to a substantial loss of ammonia (Shamsuddin 
et al., 2009). Broadcasting urea onto the surface of moist 
soils results in alkaline effects after its hydrolysis. An 
alkaline pH with a high concentration of ammonium ions 
(NH4) is the stirring force for NH3 volatilization (Fenn and 
Richards, 1986), losses by evaporation from amidic 
ammonia sources not incorporated into the soil (Trivelin et 
al., 1998). In a study by Cantarella et al. (1999) , 12 -30 % 
of the NH3 -N of the urea fertilizer was lost by 
volatilization. Vitti et al. (2007) reported that losses of 
more than about 30 % of the N applied to cane. 

Nascimento et al.,(2013) mentioned that, the growth 
and yield quality are mainly dependent on the amount of 
the present water and fertilizer. So, it is very important to 
improve the use of water, fertilizer and nutrients. However, 
about 40-70, 80-90 and 50-70 % of the applied amount of 
N, P and K fertilizer, respectively, Nitrogen is lost to the 
environment and cannot be absorbed by plants, causing 
great economic and nitrogen fertilizers losses ( Wu and 
Liu, 2008). Urea coating causes a statistically significant 
reduction of NH3-N losses from urea without coating. 

Hygroscopic fertilizers tend to absorb moisture 
from the air and may have undesirable characteristics 
such as moistness and clumping, thus hampering their 
application. The increasing use of urea is due to its high 
contents of N (46%), although this nitrogen (N) source 
is highly susceptible to volatilization losses, particularly 
when applied to the soil surface. The volatilization 
losses can be minimized by slow or controlled release 
fertilizers, urea-coating materials and by stabilized 
nitrogen fertilizers through prolonging the period for N 
remaining in the soil as amide. In the past, several 
strategies were adopted to fulfill the requirements of 
plant nutrition and to reduce NH3 loss from surface 
applied urea, such as coating urea with polymers and 
sulfure (Fenn and Richards, 1986).  

Hydrogels can be defined as hydrophilic 
macromolecular networks with three dimensional, that can 
absorb water many times of their dry mass and expanded 
in their volume (Aouada et al., 2009). The structural of 
hydrogels depends on crosslinks between the polymer 
chains through covalent bonds, hydrogen bonding and van 
der Waals bonds interactions (Park et al., 1993). The 
stability of the gel structure is due to a delicate balance 
between the hydrogen bonds and the degree of shrinking, 
swelling, pH, pressure and electric fields. Hydrogels are 
formed by physical or chemical crosslinks, which are 
appropriately used to give their specific chemical 
characteristics. Polymer serves as a physical barrier to urea 
release into the environment. This is because of increasing 
the concentration which means more particles coating. 
Therefore increasing the polymer rate  means that layers 
which are bonded at the surface of the urea become less 
strong (Vashishtha et al.,2010), which displays that for the 

polymer that coated urea with 5% concentration , solution  
absorbed fewer than in the polymer at 15%. 

Previous studies have shown that relatively small 
amounts of hydrogel are efficient in reducing urea 
volatilization or loss. The ability of hydrogels to undergo, 
swelling and collapsing in response to the presence and 
absence of water allows their application in different areas, 
(Poujavadi et al., 2009).  Furthermore, the addition of 
hydrogel (super absorbent polymer) to sandy soils should 
associate quickly with irrigation water to form gels, 
resulting in an increase of the soils capacity to store water. 
The water stored in this way is available to plants for some 
considerable time, due to the bonding effect of hydrogel 
molecules with soil particles and their swellability. 
Besides, beneficial changes in soil porosity, particularly the 
amount of the water retaining pores, are achieved by the 
conditioning process (El-Hady, et al., 2002). The favorable 
property of hydrogel is their ability to swell, when put in 
contact with a solvent. When a hydrogel in its initial state 
is contact with solvent molecules, the water attacks the 
hydrogel surface and penetrates into the polymeric network 
(Ganji et al., 2010). 

Moreover, germination process, plant growth, 
nutrients uptake, yield and both water and fertilizer use 
efficiency were beneficially increased by mixing the plant 
pits in sandy soil with fertilizers coated with polymer.   

A polymer coated urea, has been quite effective 
compared to uncoated urea and other N sources. This 
technology slows the dissolution and hydrolysis of the urea 
granule by encapsulating urea in a polymer shell. This 
slowed solubility of urea and makes possible the placement 
of coated urea in direct seed contact without seedling 
damage as would occur with uncoated urea.  Slowed 
solubilizing of urea , allows a gradual supply of nitrogen to 
reach the plants, limiting the speed of nitrification and 
subsequently, nitrate leaching and denitrification. Urea 
coating has also proven valuable in improving NUE by 
decreasing ammonia volatilization, controlling N 
immobilization, slowing nitrification, and/or lowering 
leaching and denitrification losses. Polymer coated urea 
may meet plant demand more timely and efficiently 
through controlled release of nitrogen into the soil solution. 
This improves efficiency and increases yield and crops 
quality, prevents excess N loss through leaching, 
denitrification and reduce labor-intensive fertilization 
(Taysom et al., 2007) . 

The objectives of the present study were to improve 
the soil chemical properties and eliminate or reduce 
intensive of fertilizers losses, as well as increase ANRE in 
sandy soil, through improving the nutritional status, 
minimize nitrogen loss, maintaining growth and yield of 
both wheat and peanut crops. 

 

MATERIALS AND METHODS 
 

A field experiment was carried out at El- Ismailia 
Agriculture Research Station farm; Agric. Res. Center 
(ARC); Egypt during two successive seasons (2015/2016). 
The institute farm is located at 30o 35' 41.9" N latitude and 
32o 16' 45.8" E longitude. Wheat plants (Triticum aestivum 
L., CV. Giza 168) was planted during winter season (2015) 
and peanut plants (Arachishypogaea) was planted during 
summer season (2016) in a sandy soil under sprinkler 
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irrigation system, to study the effect of coating urea and 
ammonium nitrate with polymers (HG) along with their 
different rates on chemical properties of sandy soil as well 
as nutritional status. Apparent Nutrient Recovery and 
yields of both wheat and peanut were considered. 

The experiment was designed in a split split plot 
design with three replications.  The main plots represent 

nitrogen fertilizers sources , urea and ammonium nitrate, 
the sub main plots represent nitrogen rates (75% and 100% 
from the recommended dose) and the sub sub main plots 
stand for polymer rates ( HG0, HG1%, HG2%, HG3%) 
added as a coating film material. 

Some physical and chemical properties of the 
studied soil before cultivation are shown in Table (1). 

 

Table 1. Some physical and chemical properties of the experimental soil 
Soil characteristics Values Soil characteristics Values 

Particle size distribution % 
Coarse sand 
Fine sand 
Silt 
Clay 
Texture class 

 
50.4 
40.4 
3.2 
6.0 

Sandy 

Soluble cations and anions (meq L-1) 
Ca++ 
Mg++ 
Na+ 
K+ 
CO3

-- 

HCO3
- 

Cl- 
SO4

-- 

 
0.95 
0.89 
1.50 
0.45 

- 
1.42 
1.02 
1.35 

Chemical properties 
pH (suspension 1:2.5) 
EC dSm-1 (saturated soil paste extract) 
Organic matter % 

 
7.70 
0.37 
0.38 

Available nutrients (mg Kg-1) 
N 
P 
K 

 
45 
11 
50 

 

All experiment treatments received potassium 
sulfate (48 % K2O) as a recommended dose, at a rate of 
100 kg fed - 1 in two equal doses after two weeks and 
five weeks from sowing for both wheat and peanut, 
respectively.  Nitrogen was added as 120 kg fed-1 for 
wheat crop and 40 kg fed-1 for peanut crop as a 
recommended dose at rates of 75 % and 100% from the 
recommended nitrogen dose (N1, N2) as either urea 
(46% N) or ammonium nitrate (33%N). Phosphorus was 
added as superphosphate (15.5 % P2O5) at a rate of 200 
kg fed-1 added basically before sowing during the soil 
preparation for both tested crops. 

Hydrogel was added at four rates (Zero, 1 % , 2% 
and 3%) as a coating material by encapsulating urea and 
ammonium nitrate granule with the polymer. Two sources 
of nitrogen fertilization, urea (46 %) and ammonium nitrate 
(33%) granules were coated with different rates of polymer 
(HG) by encapsulating in a polymer shell by spread on a 
plastic sheet then exposure the fertilizer to aeration, then 
spread the different rates of polymer on the both nitrogen 
sources. The polymers coated both N- fertilizers by mixing 
them thoroughly and putting in a container having two 
kilograms capacity each and shaking them rotating quickly. 
Through the hygroscopic properties of the N- fertilizers 
and contact with the polymer coating should be obtained. 
Coated nitrogen sources were applied in two split equal 
doses after 2 and 4 weeks from sowing for both crops 
respectively.   

Control treatment received nitrogen fertilizer as two 
forms (urea and ammonium nitrate) without coating at 
75% and 100% from the recommended dose for wheat and 
peanut crop, while mineral phosphorus and potassium 
fertilizers were applied at full dose for both crops.  
Soil and plant samples: 

Soil samples were taken (0-15 cm depth) after 
harvesting stage air-dried, ground and passed through a 
2- mm sieve for chemical analysis according to Cottenie 
et al.(1982). 

Wheat and peanut plants samples were taken at 
harvesting to determine yield components (straw and 

grains or pods). Plant samples were oven dried at 70ᵒ C, 
then ground and digested using H2SO4 and H2O2 
mixture for both N and K determination using Kjeldahl 
and Flame Photometer apparatus, respectively according 
to Cottenie et al. (1982). 
Statistical analysis: 

Statistical analysis of variance for both crops 
using L.S.D. at 0.05 level of probability was performed 
to estimate the significant differences among treatments 
according to Snedecor and Cochran, (1982). 

Apparent Nutrients Recovery Efficiency (ANRE) 
was calculated according to Quanbao et al., (2007). 
ANRE = (Uptake in fertilized plot, kg fed -1- Uptake in 

control plot, kg fed -1) / quantity of fertilizer 
nutrient applied (kg fed-1)*100 

Crude protein (CP) % was estimated by 
multiplying N content in grains % by 5.70 for wheat and 
6.25 for peanut (A.O.A.C, 2000). 
Measurement of release rate 

The release rate of nitrogen from coated urea and 
ammonium nitrate fertilizers to water was measured. For 
each sample, 5 g coated particles from both N- sources 
were put into a beaker containing 500 ml deionized water. 
Each beaker was covered with a Para film to prevent water 
evaporation and kept at room temperature. At certain time 
intervals, 5 mL of solution was sampled for evaluation of 
nitrogen content, 5 mL of water being added, as a 
replacement, into the beaker to maintain the solution 
volume constant. The solution was shaken before 
sampling. The nitrogen concentration was determined at 
zero time and after 1 h , 3h , 72( 3 day) , 144( 6 day) , 216 
( 9 day) , 288( 12 day) , 360( 15 day), 432 ( 18 day), 480 
( 21 day) hour or  days, respectively using a Kjeldahl 
apparatus according to Cottenie et al. (1982). 
Scanned Electron Microscopy (SEM): 

Field emission scanning electron microscope 
(FE-SEM), model Quanta FEG250 Holland was used to 
visualize any unque physical characteristics of the urea 
and ammonium nitrate fertilizers coated with polymer. 
Samples were taken from the two coated N- source 
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granules; other samples were taken from the inner part 
of broken granules by cutting particles with a sharp 
knife. The cross section of the coating shell of both N-
sources could be observed by the SEM images 
Swelling of Hydrogels 

The hydrogel samples were placed in a plastic 
dish at room temperature. One gram of the samples was 
weighed on a digital balance; put a calculated volume of 
water to the hydrogel sample by immersion in water to 
be then wiped to remove excess water on the surface. 
The samples were weighed at least twice a day until 
equilibrium was reached. The hydrogels were weighted 
in the dried state as well as before immersion in water. 
The extent of gel swelling was measured by the 
swelling ratio, which is defined by (Karadag and 
Saraydin, 2002) and Kim et al., (2010) to be: 

Swelling ratio= M1-M0/M0 
Where M1 is the mass of the swollen gel at time t and 

M0 is the mass of the dry gel at time 0 
 

RESULTS AND DISCUSSION 
 

І-Laboratory experiment: 
Effect of incubation period on release behavior of 
nitrogen from nitrogen sources coated with different 
rates of polymers: 

In this experiment two sources of nitrogen 
fertilizers were used (urea and ammonium nitrate) 
coated with four rates of polymer (HG0,  HG 1% , HG 
2%, HG 3%) and incubated under laboratory condition.  

The release process of nitrogen from coated 
fertilizers in water can be described as the following 
process; water penetrates through the coating shell and 
dissolves the fertilizer then the dissolved N-sources 
diffuses into the water medium through the coating 

shell. Moreover, the polymer is associated quickly with 
the water to gels resulting in decrease of the release of 
nitrogen by increasing the rate of polymer. 

Generally, Data presented in Fig. (1) Shows the 
cumulative released percentage versus time, from both 
N- sources, along with different rates of polymer. 
Uncoated N-source shows rapid and highly increase 
during the first two hours reached to 94.35 % and 
98.36% for both urea and ammonium nitrate, 
respectively. Also, the uncoated urea shows constant 
rate released at all stages of the incubation period; 
ammonium nitrate data show a positive constant 
increase of N in the initial stage up to 6 days then 
released reduced till the end. 

With respect to both N- sources, data in Fig.(1) 
show that uncoated urea was more responded as 
compared to uncoated ammonium nitrate, due to release 
nitrogen slow from coated urea as compared to 
ammonium nitrate. Furthermore, presence of polymers 
was important for preventing the nitrogen fertilizers 
from losses in sandy soil.  Generally, presence of 
polymer as a coating material, causes slow gradual 
increase for soluble nitrogen by time up to 15 days  as 
compared to without polymer. 

With respect to hydrogel rate, results revealed 
that solubility of nitrogen from both coated N source 
decreased gradually along with increasing the rate of 
polymer, the high rate of polymer (3%) being superior 
as compared to others concentrations. During the first 
hour from the added nitrogen as urea, 59.65% to 
31.65% of N was soluble as compared to 80.95 % to 
57.53% of ammonium nitrate in presence of different 
rates of polymers. 

 

   
Fig. 1.  Soluble nitrogen (%) from both  coated N- sources as affected by time. 

 

Swelling of Hydrogels 
The extent of gel swelling was evaluated by the 

swelling ratio; hydrogels were characterized as relatively 
rapid swelling with hydrogel samples reaching their 
equilibrium swelling in several minutes to a few hours 
because of their large pores and open structure.  

The calculation of swelling ratio of hydrogel 
showed that every one gram of hydrogel has been swollen 
by uptake of 500 ml of water; this includes nitrogen 
fertilizer source due to its hydrophilic properties, the 
hydrophilicity of the network is due to the presence of 
groups of hydroxylic (-OH), carboxylic (-COOH), amidic 
(-CONH-), primary amidic (-CONH2), sulphonic  
(-SO3H), that can be found within the polymer backbone 

or as lateral chains (Ganji et al., 2010). So, it can 
concluded that , polymers act as a slow releasing fertilizer 
agent of soil matrix, through absorption of the nutrients 
needed by plants and releases them gradually for plant 
uptake and prevent nutrients from leaching. 
Scanned Electron Microscopy (SEM): 

Photos presented in Fig. ( 2 ) show urea and 
ammonium nitrate coated with polymer mixed with blue 
color, to distinguish between the uncoated and coated 
fertilizers. Furthermore, this product was tested by 
microscopic analysis. 

Microscopic images presented in Fig. (3, 4 and 
5). Illustrate the differences between the surfaces of the 
coated urea and ammonium nitrate granules. The coated 
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urea was smaller diameter, denser, more uniform and 
much smoother surface as compared to ammonium 
nitrate. On the country, ammonium nitrate has a larger 
diameter and rough surface. Additionally, from the 
cross section of the coating shell observed large cavities 
and has both open and closed pores. Differences in the 
surfaces are due to their manufacture processes and 
coatings rate. Generally polymer is added to improve 
porosity and characteristics of the fertilizer granules as 
to absorb the nutrients needed by plant and release them 
gradually to prevent nutrients from leaching. 

Moreover, results show that ammonium nitrate 
granules becomes less effective as the final product as 

compared to coated urea and becomes less easy to 
handle due to its instantly friable and caking, as a result 
of both open and closed porosity.  As a result, it has 
been observed that water does not easily penetrate the 
coating even though the open porosity remains 
uncoated. This may occur during handling the fertilizers 
in presence of ammonium nitrate due to broken granule 
because of friable structure due to presence of pores 
which makes water easily penetrate the granules. 

 
 
 

 

          
Fig. 2. Urea and ammonium nitrate coated with polymer after adding blue colour. 

 

       
 

Fig. 3. Scanned Electron Microscope images showing the micro-structure of the surface of the polymer coated 
urea and ammonium nitrate. 

 

     

     
 

Fig. 4. Scanned Electron Microscope images showing the micro-structure of the surface of the polymer coated 
fertilizers and the inner part of broken granule. 

 

COATED UREA COATED AMMONIUM NITRATE  

COATED UREA  COATED AMMONIUM NITRATE 
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Fig. 5. Scanned Electron Microsope images showing the micro-structure of the coating  materials on surface 

of urea and ammonium nitrate. 
 

ІІ. Field experiment   
Soil chemical properties: 

Data presented in Table (2) show the changes of 
some soil chemical properties as affected by studied 
treatments of urea and ammonium nitrate coated with 
different rates of hydrogel under two rates of nitrogen 
fertilizers. 
Soil reaction (pH) 

Results revealed that, pH values of soil after plant 
harvesting were significantly affected by both N-
sources, urea and ammonium nitrate coated with 
polymers as compared to uncoated treatments for both 
tested crops. This may be due to presence of 
exchangeable ions in super absorbent polymers ; these 
results are in well agreement with those obtained by Bai 
et al., (2010). Moreover, pH values increased 
significantly in presence of urea as compared to 
ammonium nitrate; this may be due to its hydrolysis 
through the release of ammonia (Hamid et al., 1998). 
Ammonium nitrate, on the other hand, had an acidifying 
effect due to containing or producing ammonium when 
applied to the soil; hydrogen (H+) is released in the 
process of nitrification, and free hydrogen ions increase 
acidity of the soil (Bai et al., 2010).  

Moreover, NH4
+ increases acidity through plant 

roots absorption of  NH4
+; H+ ions secrete into the soil 

solution to maintain a chemical charge balance. Also, 
Increasing the rates of both nitrogen fertilization and 
polymer coating caused a slightly decrease in pH 
values. 

The interaction effect between nitrogen form, 
level and / or polymer rate were insignificant; this 
indicates that nitrogen levels were similar responded in 
presence of both nitrogen sources and HG rates. 
Electric conductivity (EC) 

Results in Table (2) showed that significant 
differences were detected for  N- forms , rates and 
hydrogel rates; EC values were more superior in 
presence of coated urea as compared to ammonium 
nitrate. Moreover, EC values, as expected, increased 
significantly with increasing the rate of nitrogen 
fertilization during both tested seasons. Moreover, 
increasing the rate of polymer as a coating material 
caused significant increase in EC values for both N- 
sources after harvesting of wheat and peanut crops due 
to negative charge carried by polymers in the hydrated 
state that has the capability to attract some positive ions 

of the soil causing significant increase in EC values 
(Roqieh et al. , 2013). 

Moreover, positive response was observed for EC 
values to the rates of polymers due to layers bonded at 
the surface of both N-sources; coating with low rate 
gave less effects than the high rate of polymer. Obtained 
results coincided well with findings of Landis and 
Haase (2012) who found that the dust that urea coated 
with 5% concentration gave less effects than the dust at 
15%. 

Also, exchangeable ions presented in super 
absorbent polymers can influence soil properties such as 
increase the nutrient availability which increase the EC 
values; similar results were obtained by Bai et al., 
(2010). 
Macronutrients availability 

The data representing availability of soil nutrients 
(N and K) after wheat and peanut harvesting are shown 
in Table ( 2 ). Values of nitrogen and potassium 
availability for both tested crops increased significantly 
with both N- sources (coated urea and ammonium 
nitrate) as compared to uncoated sources.  Furthermore, 
coated urea was more responded as compared to 
ammonium nitrate due to slow dissolution and 
hydrolysis of the urea granule by encapsulating urea in a 
polymer shell; this slows solubility, makes possible the 
placement of coated urea in direct seed contact without 
seedling damage as would occur with uncoated urea. 
Availability of nitrogen , for both tested crops, as 
expected, increased significantly by increasing the rate 
of nitrogen especially in presence of HG2 due to 
absorption and storage of soil nitrogen and reducing 
leaching.  

Moreover, increasing the polymer rate as a 
coating material caused a significant increase in the 
nutrient availability; this may be due to favorable 
conditions effect due to presence of hydrogel which 
absorb and storage soil nitrogen and reduce N- from 
leaching . Moreover, polymers absorb the nutrients 
needed by plants and release them gradually as to 
prevent nutrients from leaching.   Also, increasing the 
polymer rate as a coating materials up to (HG2) caused 
a significant  increase in nutrient availability.  

The interaction effects between nitrogen form, 
level and polymer rate were insignificant; this means 
that, HG 2 ranked the first under conditions of  both 
fertilizer sources and rates due to more particles coating 
first and makes layer bonded more strong as to reduce 

UREA  AMMONIUM NITRATE 
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the nutrients from leaching. Also, polymers carry 
negative charge in the hydrate state that has a capability 
to attract some positive ions of soil. These results are in 
great harmony with those of Roqieh et al. (2013).  
Moreover, silica gel has large surface area, which makes 
it an effective carrier, having amide, sulfonic and 
carbonyl groups that could bind ions thereby making a 
functional polymer. (Rebecca and Bello, 2014). In 
contrast , high rate of polymer (HG3), for both N-

sources, caused a significant decrease in nutrient 
availability for both tested crops. Similar results were 
reported by Adams et al.( 2013) who found a lack of 
available nitrogen due to slow release of N from 
polymer coated urea and delayed in getting into plants 
when needed, in the vegetative growth, with variations 
seen within polymer coated urea products, coating 
thickness and materials.  

 

Table 2. Effect of urea and ammonium nitrate coated with different rates of hydrogel along with nitrogen 
fertilizer rate on some soil chemical properties and nutrient availability.  

 

Treatment Winter season (Wheat) Summer season (Peanut) 
Nitrogen rate Hydrogel rate % PH EC(dS-1) N(ppm) K(ppm) PH EC(dS-1) N(ppm) K(ppm) 

Coated Urea 
0 7.60 0.35 175.00 49.93 7.77 0.66 78.83 64.23 
1 7.59 0.37 180.00 52.62 7.64 0.70 93.97 64.57 
2 7.50 0.79 256.00 58.80 7.63 0.79 133.00 77.68 

75% 

3 7.34 0.96 224.00 77.75 7.57 0.85 126.00 76.37 
0 7.55 0.43 210.00 55.17 7.65 0.69 116.00 74.12 
1 7.51 0.51 245.00 58.80 7.61 0.84 129.00 85.22 
2 7.48 0.93 266.00 66.18 7.51 0.81 154.00 92.87 

100% 

3 7.25 1.20 248.33 82.60 7.45 2.43 137.40 85.92 
Coated ammonium nitrate 

0 7.52 0.28 168.00 35.28 7.67 0.66 75.33 56.52 
1 7.45 0.28 182.00 45.17 7.54 0.66 86.33 75.02 
2 7.31 0.46 238.00 59.52 7.50 0.71 124.67 81.63 

75% 

3 7.27 0.80 196.00 59.67 7.50 0.84 115.33 75.78 
0 7.51 0.41 217.00 53.33 7.54 0.67 113.33 59.65 
1 7.37 0.47 231.00 53.60 7.47 0.68 125.00 83.30 
2 7.25 0.69 260.00 62.13 7.41 0.91 133.33 95.00 

100% 

3 7.07 0.97 246.00 80.67 7.37 1.10 123.33 79.32 
Mean values of  N-form(A) 
Coated urea 
Coated ammonium nitrate  Mean values of N- level (B) 
N1 
N2 
Mean values of HG rate(C) 
HG0 
HG1 
HG2 
HG3 
LSD at 5% 
N- form (A) 
N- level (B) 
HG rate ( C ) 
A*B 
A*C 
B*C 
A*B*C 

 
7.48 
7.34 
7.45 
7.37 

 
7.54 
7.48 
7.38 
7.23 

 
0.109 
0.090 
0.074 
NS 
NS 
NS 
NS 

 
0.69 
0.54 
0.54 
0.70 

 
0.37 
0.41 
0.72 
0.98 

 
0.037 
0.028 
0.052 
0.060 
0.073 
0.073 
0.110 

 
225.5 
217.3 
202.4 
240.4 

 
192.5 
209.5 
255.0 
228.6 

 
1.020 
2.391 
8.694 
3.381 
4.020 

12.295 
NS 

 
62.73 
56.17 
59.78 
65.69 

 
48.43 
52.55 
61.66 
75.17 

 
1.210 
1.240 
2.120 
1.240 
2.260 
2.260 
NS 

 
7.60 
7.50 
7.60 
7.50 

 
7.66 
7.56 
7.51 
7.47 

 
0.089 
0.086 
0.083 
NS 
NS 
NS 
NS 

 
0.97 
0.78 
0.73 
1.02 

 
0.67 
0.72 
0.80 
1.31 

 
0.089 
0.105 
0.099 
0.148 
0.141 
0.141 
0.269 

 
121.02 
112.08 
104.18 
128.92 

 
95.87 
108.57 
136.25 
125.52 

 
0.992 
2.876 
3.207 
3.010 
4.535 
4.535 
NS 

 
77.62 
75.78 
71.48 
81.92 

 
63.63 
77.03 
86.80 
79.35 

 
1.095 
1.386 
2.626 
1.960 
3.714 
3.714 
NS 

 

2- Total contents of macronutrients 
With respect to individual effects of the tested 

treatments, on the total contents of nitrogen and 
potassium for wheat and peanut crops, data presented in 
Table ( 3 ) revealed that the encapsulated urea and 
ammonium nitrate fertilizers using hydrogel were more 
favorable for both wheat and peanut plants as compared 
to un encapsulated urea or ammonium nitrate. 
Encapsulated urea was more effective as compared to 
encapsulated ammonium nitrate , possibly due to slow 
solubilization of urea which allows a gradual supply of 
nitrogen to reach plants, limiting the speed of 
nitrification and limiting the nitrate leaching. 
Furthermore, increasing the rate of nitrogen fertilizers 

caused a significant increase in total contents of 
nitrogen and potassium for both straw and seeds or 
grains for both tested crops. 

Moreover, presented data indicated that, 
increasing the rate of polymer as a coating material up 
to (HG2), increased the total content of nutrients 
absorbed by plants due to releasing fertilizer agent of 
soil matrix, through absorption of the nutrients needed 
by plants and releasing them gradually for the plant 
uptake and preventing nutrients from leaching. Also, the 
hydrogel acted as a controlled release system. 
Increasing the polymer at (HG3) caused a significant 
decrease in the total contents of nitrogen and potassium 
due to holding them tightly and consequently delaying 



Mona A. Osman 

 108 

their dissolution. Similar results were reported by 
Roqieh et al. (2013).  

The statistical interaction analyses, between 
nitrogen form, level and polymer rate , showed that all 
applied treatments increased significantly the total 
content of macronutrients over the control 
treatments(without coating); this trend was true for both 

straw and grains or seeds of wheat and peanut crops. 
Application of HG2 along with either nitrogen sources  
and rates was significantly superior for increasing the 
total contents of both nitrogen and potassium; 
interaction between nitrogen sources and rates , 
however, reflected insignificantly for straw of both 
wheat and peanut crops.  

  

Table 3. Effect of urea and ammonium nitrate coated with different rates of hydrogel along with nitrogen 
fertilizer rate on the total contents of macronutrients. 

 Total contents (Kg fed.-1) 
Treatment Winter season (Wheat) Summer season (Peanut) 

 Straw Grains Straw Grains 
Nitrogen rate Hydrogel rate % N K N K N K N K 

Coated Urea 
0 28.08 24.57 18.84 6.97 12.98 14.15 11.63 6.12 
1 59.57 44.72 47.00 10.47 20.36 18.10 19.58 14.47 
2 83.6 55.17 51.80 13.46 28.33 25.47 25.00 20.22 

75% 

3 63.72 51.54 41.62 12.40 21.10 24.34 30.30 17.64 
0 46.68 41.74 38.37 8.71 17.33 16.95 12.22 8.09 
1 69.73 53.73 63.95 12.32 26.65 20.90 20.85 17.14 
2 87.08 78.00 70.00 20.82 34.65 30.98 37.25 28.69 

100% 

3 75.32 64.34 65.93 17.59 27.34 27.64 31.75 21.01 
Coated ammonium nitrate 

0 20.36 31.48 17.58 4.25 10.91 10.42 10.24 4.59 
1 41.96 32.15 36.54 10.08 17.12 14.70 16.98 7.75 
2 66.80 64.96 50.20 12.18 26.38 17.03 24.73 15.97 

75% 

3 61.10 56.41 36.28 10.43 18.02 22.21 24.83 13.53 
0 39.65 44.48 25.20 4.90 14.15 11.05 14.65 5.78 
1 52.62 45.52 56.29 13.54 25.13 23.20 17.78 11.90 
2 76.41 75.33 62.00 17.18 28.95 26.46 32.70 19.18 

100% 

3 54.00 62.86 45.52 11.05 29.04 23.74 29.05 13.70 
Mean values of  N-form(A) 
Coated urea 
Coated ammonium nitrate  Mean values of N- level (B) 
N1 
N2 
Mean values of HG rate(C) 
HG0 
HG1 
HG2 
HG3 
LSD at 5% 
N- form (A) 
N- level (B) 
HG rate ( C ) 
A*B 
A*C 
B*C 
A*B*C 

63.97 
52.68 

 
52.59 
63.93 

 
33.19 
55.97 
78.47 
66.04 

 
1.025 
1.693 
2.795 
NS 

2.366 
2.200 
2.589 

51.73 
51.65 

 
45.12 
58.25 

 
35.57 
44.03 
68.36 
58.79 

 
0.10 
2.30 
3.19 
NS 
3.00 

4.517 
NS 

49.68 
41.16 

 
37.47 
53.37 

 
24.99 
50.92 
58.50 
47.27 

 
2.551 
0.332 
1.249 
0.535 
2.131 
2.171 
2.899 

12.84 
10.45 

 
10.03 
13.26 

 
6.21 

11.60 
15.91 
12.87 

 
1.875 
1.101 
1.060 
1.060 
1.500 
1.500 
2.121 

23.59 
21.21 

 
19.40 
25.41 

 
13.84 
22.32 
29.58 
23.88 

 
1.618 
1.559 
1.106 
NS 

1.110 
1.564 
2.212 

22.32 
18.60 

 
18.30 
22.62 

 
13.14 
19.23 
24.98 
24.48 

 
0.588 
2.204 
1.823 
NS 

2.578 
2.578 
2.578 

23.57 
21.37 

 
20.41 
24.53 

 
12.18 
18.80 
29.92 
28.98 

 
1.007 
1.990 
1.533 
1.530 
2.168 
2.168 
2.168 

16.67 
11.55 

 
12.54 
15.69 

 
6.14 

12.82 
21.02 
16.47 

 
0.345 
0.584 
1.157 
0.826 
1.636 
1.636 
2.313 

 
3-Effect of fertilizers coated with different rates of 

hydrogel on the yield components of both wheat 
and peanut crops 

With respect to studied factors separately, data 
shown in Table (4) revealed that wheat and peanut yield 
components (straw, grains and seeds) of both studied 
crops were significantly stimulated due to applied both 
nitrogen fertilizers sources encapsulated with polymer 
as compared to control treatments; this may be due to 
caking occuring in case of coated ammonium nitrate due 
to Van der Waals force, which are electrostatic and 
moisture bonding forces when particles come into 
contact. The deviation of particle shape from round or 
spherical increased the area of particle contact and 
thereby increased caking (Lotspeich and Petr ,2014). 

Furthermore, coated urea was more effective as 
compared to ammonium nitrate for increasing the yield 
components at both studied seasons, probably due to 
high solubility of ammonium nitrate fertilizers that 
increase concentration of soluble salts in the root zone 
and osmotic stress, specific injuries to plant at different 
growth stages thus decreasing yield (Fenn and Hossner, 
1985) and (Hassan et al. 2010). Also, ammonium nitrate 
hydrolyzed to NO3 and NH4 forms to be then converted 
to nitrate by action of nitrifying bacteria. 

The NO3 is losses as nitrogen gas or nitrous 
oxides by the action of denitrifying bacteria and through 
percolation of soil water (Maqsood et al., 2016). 
Generally, increasing the rate of N- fertilizers from both 
N- sources increased significantly the total yield for 



J.Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 8 (3), March , 2017 

 109 

both tested crops because the nitrogen importance  for 
plant growth and representing the main constituent of 
major cell parts and protein production. Moreover, 
increasing the rate of N- fertilizers from both 
encapsulated N- sources increased significantly the total 
yield for both tested crops as compared to control 
treatments, possibly due to slow releasing of nitrogen 
fertilizers to let absorption of nutrients needed by plants 
and releasing them gradually to be plant uptaken and 
prevent nutrients from leaching. These results are 
confirmed with the finding of El-Hady, et al.(2001) who 
found that germination process, plant growth, nutrient 
uptake, and yield were beneficially increased by mixing 
the plant pits in sandy soil with hydrogels . 

Again, the second rate of nitrogen fertilization 
(100%) was superior as compared to the first rate (75%) 
for increasing the wheat and peanut yield components 
(straw, grains and seeds). Increasing the rates of 
polymer (hydrogel) up to HG2 as a coating material for 
both N-sources caused a significant increase in 

productivity of wheat and peanut. This may be due to 
hydrogels (super absorbent materials) act ion as a 
hydrophilic organic polymeric product, when mixed 
with sandy soils, associated quickly with irrigation 
water to form gels resulting in an increase of the soils 
capacity to store water as a solution of fertilization 
nutrient. The water stored in this way is available to 
plants for some considerable time. Also, the bonding 
effect of hydrogel molecules with soil particles and their 
swell ability, as afore mentioned improved, stable 
structure of the sandy soil; besides, beneficial changes 
in soil porosity. So, the hydrogel act as a controlled 
release system by favoring the uptake, improved growth 
and yield. These results are in harmony with those 
obtained by Ouchi, et al.,(1990) and El-Hady, et al.,( 
2002),  who reported that the germination process, plant 
growth, nutrient uptake and yield were beneficially 
increased by mixing the plant pits in sandy soil with 
hydrogels.  

  
 

Table 4. Effect of urea and ammonium nitrate coated with different rates of hydrogel along with nitrogen 
fertilizer rate on the yield component of wheat and peanut (ton fed-1). 

Treatments Wheat Peanut 
Nitrogen rate Hydrogel rate % Straw Grains Biological yield Straw Seeds Biological yield 

Coated urea 
 0 4.55 1.98 6.53 1.46 0.76 2.22 

1 7.59 2.57 10.16 2.18 1.28 3.46 
75 % 

2 9.00 2.75 11.75 2.58 2.51 5.09 
 3 7.83 2.63 10.46 2.35 1.45 3.80 
 0 6.43 2.44 8.87 1.84 0.90 2.74 

1 8.36 2.61 10.97 2.88 1.33 4.21 
100 % 

2 9.42 4.11 13.53 3.30 2.62 5.92 
 3 8.50 3.33 11.83 2.70 1.98 4.68 

Coated ammonium nitrate 
 0 4.78 1.10 5.88 0.99 0.53 1.52 

1 5.27 2.32 7.59 1.49 0.81 2.30 
75 % 

2 8.31 3.14 11.45 2.29 1.58 3.87 
 3 7.62 2.70 10.32 1.78 1.23 3.01 
 0 5.33 1.24 6.57 1.15 0.73 1.88 

1 7.23 2.75 9.98 2.51 0.92 3.43 
100 % 

2 8.70 4.32 13.02 2.57 1.75 4.32 
 3 8.11 3.35 11.46 2.74 1.35 4.09 

Mean values of  N-form(A) 
Coated urea 
Coated ammonium nitrate  Mean values of N- level (B) 
N1 
N2 
Mean values of HG rate(C) 
HG0 
HG1 
HG2 
HG3 
LSD at 5% 
N- form (A) 
N- level (B) 
HG rate ( C ) 
A*B 
A*C 
B*C 
A*B*C 

7.71 
6.92 

 
6.87 
7.76 

 
5.27 
7.11 
8.86 
8.02 

 
0.330 
0.152 
0.148 
NS 

0.209 
0.209 
0.295 

2.80 
2.62 

 
2.41 
3.02 

 
1.69 
2.56 
3.58 
3.02 

 
0.142 
0.134 
0.207 
NS 

0.292 
0.292 
0.295 

 

2.41 
1.94 

 
1.89 
2.46 

 
1.36 
2.27 
2.68 
2.39 

 
0.146 
0.128 
0.122 
NS 

0.173 
0.173 
0.245 

1.602 
1.111 

 
1.267 
1.447 

 
0.729 
1.083 
2.114 
1.500 

 
0.115 
0.042 
0.045 
NS 

0.063 
0.063 
0.089 

 

 

The opposite trend was obtained by increasing 
the rate of hydrogel up to HG3. Significantly decrease 
in a productivity of wheat and peanut yields (straw, 
grains and seeds) due to increasing the rate of hydrogel. 

Dissolvent of the nitrogen fertilizers could be reduced 
because of the soil moisture was absorbed by the 
hydrogel. In the same way, the hydrogel also may have 
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prevented soil moisture from reaching to the plant and 
thereby inhibit root initiation. (Taysom et al., 2007). 

The statistical interaction analyses, between 
nitrogen form, level and polymer rates , indicated that, 
coated urea treatment with the two rates of nitrogen 
fertilizers ( N1, N2) along with (HG2) recorded the 
highest values of both wheat and peanut yield 
components as compared to uncoated urea possibly due 
to slow released urea, thus take more time to hydrolyze 
and to be ready for plant absorption and improving N-
use efficiency of crops through reducing N losses (Aziz 
and El-Ashry, 2009). Moreover, hydrogels are ,as 
mentioned previously, characterized by relatively rapid 
swelling kinetics reaching their equilibrium swelling in 
several minutes to a few hours because of their large 
pores and open structure as to reduce the losses of 
nitrogen during the growth stage . 
Apparent nutrient recovery efficiency 

Apparent nutrient (N and K) recovery efficiency 
(ANRE) was defined as the ratio of total content of 
nutrient either N or K with treatment application minus 
total content of nutrients without treatment application  
(chick treatment), then divided by nutrient application 
as Kg unit-1, this parameter are presented in Figs. (6 and 
7 ).  

Presented data indicated that apparent N and K 
recovery efficiency was the highest due to applied both 
nitrogen fertilizers sources encapsulated with polymer 
as compared to control treatments; these results agree 

with the finding of Ouchi, et al. (1990) who found that 
germination process, plant growth, nutrient uptake and 
fertilizer use efficiency were beneficially increased in 
presence of polymers . Again, increasing the rate of 
polymers caused a significant increase in ANRE of 
wheat and peanut plants.  

Regarding the rate of polymer, values of ANRE 
for N and K were significantly more stimulated with 
increasing the rate of polymer as a capsulated material 
for both N-sources as compared to those un 
encapsulated up to HG2 as compared to control. This 
may be due to urea coating effect on improving NUE by 
decreasing ammonia volatilization, controlling nitrogen 
immobilization, lowering leaching, enhancing the 
nutrient use efficiency by the slow release of the applied 
nutrients and reducing nutrient losses (El-Hady et al., 
2002).  Positive responses were recorded due to 
encapsulated urea as compared to ammonium nitrate.  

On the other hand, the lowest ANRE was 
recorded in presence of HG3 as a coating material for 
both N- sources; this may be due to decrease in nutrient 
availability, because of slow release of N from polymer 
coated materials and delayed in getting into the plants 
due to coating thickness, decrease in total contents of 
nitrogen and potassium due to holding them tightly and 
delaying their dissolution. So the data took the same 
trend to those of ANRE with wheat and peanut plant 
discussed before. 

 

   
 

Fig. 6. Apparent nutrient recovery efficiency for nitrogen (ANRE) and potassium (AKRE) as responded to 
urea and ammonium nitrate coated with different rates of hydrogel for wheat crops 

 

 

   
 

Fig. 7. Apparent nutrients recovery efficiency for nitrogen (ANRE) and potassium (AKRE) as responded to 
urea and ammonium nitrate coated with different rates of hydrogel for peanut crop. 

 



J.Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 8 (3), March , 2017 

 111 

Crude protein (CP) %: 
Results presented in Fig. (8), revealed that 

increasing the rate of coated N- source caused a positive 
increase in crude protein in grains and seeds of both 
crops (wheat and peanut) as compared to control 
treatment. Furthermore, results showed that the highest 
crude protein (CP) % was obtained with application of 
high rate of coated urea (N2) with the second rate of 

polymer (HG2%); this is due to synthesis of urea coated 
with a polymer HG2%, increased the total content of 
nitrogen in grains for both tested crops consequently , as 
expected, increasing protein content.  

Moreover, coated urea was more responded as 
compared to coated ammonium nitrate for increasing 
the crude protein in grains of both tested crops. 

 

    
 

Fig. 8. Crude protein (%) as responded to urea and ammonium nitrate coated with different rates of hydrogel 
along with nitrogen fertilizer rates for wheat and peanut crops. 

 
CONCLUSION 

 

In conclusion, the application of both nitrogen 
fertilizers (urea and ammonium nitrate) coated with 
hydrogel at rate of 2 % to sandy soil is an effective 
practice to reduce the losses of nitrogen, helpful to 
improve the soil chemical properties and positively 
reflected on total content of macronutrients, crude 
protein and Apparent Nutrient Recovery Efficiency as 
well as yield components of both wheat and peanut 
crops. Hydrogels are characterized as a relatively rapid 
swelling kinetics, reaching their equilibrium swelling in 
several minutes to a few hours; polymers act as a slow 
releasing fertilizers agent in sandy soil, through 
absorption for the nutrients needed by plant, releasing 
them gradually by time for plant uptake and preventing 
nutrients from leaching. 
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Dرات اHHا ونتHHافة اليوريHHأثير اضHاهتHHوم المغطHالبوليمرمونيHHي ا بHHروجين فHلوك النيتHHي سHHعل D ةHHة وانتاجيHHى الرمليHHراض
  المحصول

  منى عبد العظيم عثمان
  مصر – الجيزة – الزراعية البحوث مركز – البيئة و المياه و اtراضى بحوث معھد

  
  القم\حعل\ي مح\صولي  ) . 2015/2016( متت\الين موس\مين خ\vل ليةباtس\ماعي الزراعي\ة البح\وث بمحط\ة حقلي\ة تجرب\ة قيم\تأ

وك\ذلك لتحسين الخواص الكيميائية لvرض الرملية وتقليل الفق\د ف\ي ا�س\مدة  بالرش الرى نظام تحت )2016(و الفول السوداني  )2015 (
تروجين وتحسين النمو والمحصول لكل من القمح والفول زيادة معدل ا�ستفادة من العناصر خvل تحسين الحالة الغذائية وتقليل الفقد فى الني

م\\ن %) 100،  % 75( م\ع مع\دلين م\ن ك\v منھم\ا ) اليوري\ا ونت\رات ا�موني\وم( اس\تخدم م\صدرين م\ن الت\سميد النيتروجين\ى   .ال\سودانى
افتھم كم\\ادة تغلي\\ف لك\\v وت\\م اض\\%) 3، %2، % 1، ب\\دون ) ( ھي\\دروجيل(المق\\رر ال\\سمادى م\\ع اس\\تخدام اربع\\ة مع\\د�ت م\\ن الب\\وليمر 

اليوري\ا ( ت\م اج\راء تجرب\ة معملي\ة اس\تخدم فيھ\ا م\صدرى ا�س\مدة النيتروجيني\ة  ، ع\vوه عل\ى ذل\ك  . من ا�سمدة النيتروجيني\ةالمصدرين
النسبة المئوي\ة  فى تجربة تحضين بالمعمل لدراسة تأثير ھذه المعامvت على مع تغليفھم باربعة معد�ت من الھيدروجيل) ونترات ا�مونيوم

ن أوض\حت النت\ائج أ  ،بالن\سبة لتجرب\ة التح\ضين  .لمعدل انطvق النيتروجين من ھذه المعامvت مع الزمن واعقب ذلك اجراء تجربة حقلية
ل\ي من اليوريا ونترات ا�مونيوم الغير مغطاه زاد زيادة كبيره وس\ريعة خ\vل ال\ساعتين ا�ول\ى م\ن ا�ض\افة وص\لت اانطvق النيتروجين 

 وب\صفة عام\ة ف\ان وج\ود . نت\رات ا�موني\وم م\نلكل من اليوريا ونترات ا�مونيوم بالتتابع وكانت اليوريا  اف\ضل % 98.36،  % 94.35
وبح\ساب .  يوم بالمقارنة ببدون اضافة ب\وليمر15البوليمر كمادة تغطية سبب زيادة تدريجية بطيئة للنيتروجين الذائب مع الزمن وذلك حتى 

ل م\اء محت\وى عل\ى  م\500وجد ان كل جرام من البوليمر لة القدرة علي الت\شبع ب ، المقدرة بالمعمل القدرة علي التمدد وا�نتفاخ للبوليمر 
 لكل من اليوريا ونترات ا�مونيوم رونىتوقد لوحظ ايضا من خvل التصوير بالميكروسكوب ا�لك، النيتروجين السمادى من كv المصدرين

ن  وعل\ى العك\س م\،ان اليوريا المغطاه كانت اصغر قطرا ومتماسكة ولھا شكل محدد ومميز ولھا سطح املس بالمقارن\ة بنت\رات ا�موني\وم 
ومن خvل عم\ل قط\اع عرض\ى ف\ى حبيب\ة ال\سماد ت\م مvحظ\ة وج\ود فج\وات . نترات ا�مونيوم  ذات قطر اكبر وسطح خشن كانت ،ذلك 

صاد مح\صولى القم\ح ح\ق\يم رق\م الحموض\ة بالترب\ة بع\د اوض\حت النت\ائج ان    ،وبالنسبة للتجربة الحقلية .كبيره ومسام مغلقة ومفتوحة بھا
ك\ذلك ح\دثت زي\ادة معنوي\ة ف\ى ق\يم رق\م .  معنوي\ا بأض\افة اليوري\ا المغط\اه ونت\رات ا�موني\وم بالمقارن\ة ب\الكنترولوالفول السودانى تأثرت

عvوه على ذلك فان زيادة معدل اضافة النيتروجين مع زيادة معدل البوليمر سبب ، الحموضة فى وجود اليوريا بالمقارنة بنترات ا�مونيوم 
اوضحت النتائج ان قيم النيتروجين والبوتاسيوم الميسر في التربة والمحتوى  .وصيل الكھربى فى كv الموسمينذلك زيادة معنوية في قيم الت

 وكذلك مكونات محصولى القمح والفول السودانى زادت معنوي\ا ف\ى وج\ود في القش والحبوب) النيتروجين والبوتاسيوم(الكلى من العناصر
ك\ذلك ،عvوه على ذلك فان اليوريا المغط\اه كان\ت اف\ضل م\ن نت\رات ا�موني\وم ، قارنة بعدم التغطية اليوريا ونترات ا�مونيوم المغطاه بالم

والبوتاسيوم بالتربة والمحتوى من العناصر فى القش والحبوب وكذلك مكون\ات مح\صولى القم\ح والف\ول ال\سودانى زادت  النيتروجينتيسر 
وبالتالى يرتب ھذا المعدل عل\ى ان\ة اف\ضل معامل\ة ، % 2جود الھيدروجيل بتركيز معنويا بزيادة معدل اضافة النيتروجين وخصوصا فى و

م\ع مع\املتى % ) 3الھي\دروجيل بتركي\ز (وعل\ى العك\س م\ن ذل\ك ف\ان التركي\ز الع\الى م\ن الب\وليمر    .تحت معاملتى التسميد النيتروجين\ى 
 ف\ى هوالمح\صول الكل\ى بمكونات\) فى الق\ش والحب\وب(كلى منھا التسميد النيتروجينى سبب انخفاض معنوى فى تيسر العناصر والمحتوى ال

 .ف\ى زي\ادة مح\صولى القم\ح والف\ول ال\سودانى بمكونات\ه %) 75(ك\ان اف\ضل م\ن %) 100( المعدل الثانى من النيتروجين .كv الموسمين 
اي\ضا ف\ان زي\ادة مع\دل اض\افة ، ب\الكنترول كفاءة ا�ستفادة من عنصرى النيت\روجين والبوتاس\يوم  كان\ت اكب\ر م\ع التغطي\ه بالمقارن\ة كذلك 

فان القيم التي تعبر عن كف\اءة ا�س\تفادة ، وبالنسبة لمعدل البوليمر   .البوليمرادى الى زيادة معدل ا�ستفادة من العناصر فى كv المحصولين
%) 2(  رات ا�موني\وم حت\ى المع\دل لك\ل م\ن اليوري\ا ونت\من عن\صرى النيت\روجين والبوتاس\يوم  تح\سنت كثي\را م\ع زي\ادة مع\دل الب\وليمر

  .لكv المصدرين م\ن ا�س\مده النيتروجيني\ة %) 3(بالمقارنة بالكنترول وعلى العكس من ذلك فان اقل كفاءة استفادة كانت فى وجود المعدل 
vوكان\ت اف\ضل معامل\ة اعط\ت ،  المحصولين بالمقارنة ب\الكنترول زيادة معدل البوليمر ادى الى زيادة فى محتوى الحبوب من البروتين لك

ب\\وليمر وكان\\ت ف\ي اليوري\\ا المغط\\اة اكب\\ر م\\ن نت\\رات ا�موني\\وم ف\\ى ك\\v %) 2(نيت\\روجين م\\ع %) 100(اعل\ي محت\\وي م\\ن الب\\روتين ھ\\ى 
%) 2(م\\ع تغطيتھ\\ا  بالبوليمربمع\\دل ) اليوري\\ا ونت\\رات ا�موني\\وم(اض\\افة ا�س\\مدة النيتروجيني\\ة ، وبالت\\الى يمك\\ن اس\\تنتاج ان .المح\صولين 

طريقة فعالة لتقليل الفاقد من النيتروجين ومفيد فى تحسين الخواص الكيميائية لvرض الرملية ويعود ايجابيا علي المحت\وي الكل\ي للعناص\ر 
وبالت\الى ف\ان الھي\دروجيل ف\ى ا�راض\ى . فى النبات والبروتين وكفاءة ا�ستفادة من العناصر با�ضافة الى زيادة المحصول بدرج\ة كبي\رة 

الفق\د بالغ\سيل لرملية يعمل علي ب\طء ف\ى انط\vق العناص\ر ال\سمادية ويح\دث ذل\ك ت\دريجيا م\ع الوق\ت م\ن خ\vل امت\صاصھا  لمنعھ\ا م\ن ا
  .ويجعلھا جاھزة لvمتصاص بواسطة النبات

  
 


