
J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 2 (3): 315 - 326, 2011 

INFLUENCE OF ORGANIC AND INORGANIC FERTILIZERS 
ON SOIL NUTRIENTS AVAILABILITY AND WHEAT 
PRODUCTIVITY.  
Hammad, S. A. ; H. A. Meshref ; T. M. El-Zehery and K. F. Fouda 
Soil Sci. Dept., Fac. of Agric., Mansoura Univ., Egypt. 
 

ABSTRACT 

 
Soils degraded physically and nutritionally due to continuous use of chemical 

fertilizers under intensive agricultural. Management of N is the key for sustainable and 
profitable wheat production in a low N-soil availability. So a field experiment was 
conducted on a clay soil using wheat (Triticum aestivum) Giza 168 variety during 2008 
/ 2009 season at Agricultural Experimental Station of Fac. Agric, Mansoura Univ., to 
study the influence of combined use of mineral fertilizers (urea) and organic fertilizers 
in the form of farmyard manure (FYM), composted rice straw (CRS) and their 
combinations on wheat productivity, nutrients availability and monitoring soil organic 
matter (SOM) status in soil at certain times 45, 88 and 155 days from wheat planting. 
The randomize complete blocks design with three replications was used. The mineral 
fertilizer (urea) was applied at the rate of N1=60 and N2=120 kg urea fed

-1
.The 

amounts of various organic fertilizers used were (10 and 20 m
3
 fed

-1
), for both FYM 

and CRS. Organic fertilizers added either alone or in combinations with urea to the 
soil. Results indicated that the maximum increase in grain yield (54.66 and 56.55 % 
over untreated control) and straw yield (1660.50 and 1710.99 g.m

2
) were recorded 

with N2FYM2 and N2CRS2 respectively. All combination of organic (FYM or CRS) and 
inorganic fertilizers gave the optimum availability of NH4

+
, NO3

-
, P, K concentration in 

soil beside the enhancement of soil organic  matter percentage (SOM) as compared 
to the other treatments.         

 
INTRODUCTION 

 
Wheat (Triticum aestivum) is one of the major cereal crops in Egypt. 

Local production of wheat is not sufficient to face the domestic consumption. 
The Egyptian soil has been suffering the lack of nutrients as a result of many 
reasons such as intensive cropping, cultivars of high yielding crop variety and 
alkaline conditions of soil which decreased nutrients availability and the low of 
soil organic matter content. Mineral fertilizer plays an important role in crop 
production, but unbalanced application of nutrients leads to productivity loss 
arising from soil exhaustion of macro and micro-nutrients Bhandari et al., 
(2002) and Yadvinder-Singh et al., (2004). Continuous use of chemical 
fertilizers even in balanced proportion will not be able to sustain crop 
productivity due to deterioration in soil fertility Zia et al. (2000). Addition of 
organic fertilizers one of the most promising means for increasing wheat yield 
and maintaining soil health. Integrated management of organic manure and 
chemical fertilizer is useful practice to increase crop yields and maintain soil 
fertility Yadav et al (2000). Organic matter makes its greatest contribution to 
soil productivity. Soil organic matter encourages granulation, increases cation 
exchange capacity (CEC) and is responsible for adsorbing power of the soils 
up to 90 %. Cations such as Ca, Mg and K are produced during 



Hammad, S. A. et al. 

 316 

decomposition (Brady, 1990). Organic and inorganic fertilizer is used 
primarily to increase nutrient availability to plants; however, they can also 
affect the population, composition, and function of soil micro- organisms 
(Marschner et al. 2003). The balanced fertilization with major elements 
(nitrogen, phosphorus, and potassium) for plant nutrient supply could be 
beneficial for the growth of above- and below-ground plant parts. But in fact, 
farmers are often forced to make decisions about their fertilizer strategy that 
reflects economic rather than agronomic pressure; as a result, unbalanced 
fertilization is still widespread (Chu et al. 2007). This study aimed to:  
1) Assess effects of integrated inorganic and organic fertilizers on wheat 

yield.  
2) Investigate the effect of integrated use of organic and inorganic fertilizers 

on availability of nutrients (N, P and K) in soil at certain times (45, 88 and 
155 days) during wheat planting. 

3) Monitor decomposition of soil organic matter (SOM %) at different times of 
wheat growth. 

 
MATERIALS AND METHODS 

 
A field experiment was conducted using wheat plant (Triticum 

aestivum) Giza 168 variety during 2008 / 2009 season at the Agricultural 
Experiment Station of Fac. Agric., Mansoura Univ., to study the influence of 
combined use of organic and inorganic (urea) fertilizers on productivity of 
wheat, availability of nutrients and monitoring the status of soil organic matter 
(SOM) in soil through different stages of wheat growth (after 45, 80 and 155 
days from planting). Randomize complete blocks design with three 
replications was used. The area of field plot was 1x1 m

2
. The mineral fertilizer 

(urea) added to the soil at rates of N1=60 and N2=120 kg N fed
-1

. Organic 
fertilizers were applied to the soil in two forms, Farmyard manure (FYM) and 
composted rice straw (CRS) at the rates of (10, and 20 m

3
 fed

-1
). Organic 

fertilizers added alone and in the combined with urea to the soil.  
Recommended super phosphate was added to all plots at the rate of (100 kg 
super phosphate fed

-1
). 

 Data in Table 1 show the physical and chemical properties of the 
experimental soil before planting. Soil samples were sieved and routine 
analysis in the beginning of the experiment was done according to Hesse 
(1971). Mechanical analysis was determined according to the international 
pipette method as described by Piper (1950). Samples of straw and grains 
were taken at harvest, then dried at 70 

o
C till constant weight then grained to 

a fine powder and then 0.2 g was taken to wet digestion using a mixture of 
sulfuric and perchloric acids according to Jackson, (1967) to determine the 
percentage of total nitrogen which determined by Kjeldahl method as 
described by Hesse, (1971). Nitrate and nitrite were determined according to 
the method described by Singh (1988). Organic materials were analyzed 
before cultivation to be added before planting by two weeks. Data in Table 2 
show the chemical properties of FYM and Rice straw (organic materials).  
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Organic materials analysis: 
Electrical conductivity (EC) was determined in (1:10) organic material 

extract and pH value was determined in (1:5) extract according to Jackson, 
(1967). Total carbon (C %) content was determined according to Walkly & 
Black method as described by Hesse, (1971). Total nitrogen was determined 
using the conventional method of Jackson, (1967). Total phosphorus was 
determined calorimetrically at wavelength of 700 n by Hesse (1971). Total 
potassium was estimated by using flame photometer according to Jackson 
(1967). 
 
Table 1: Some physical and chemical properties of the experiment soil 

before planting. 

pH E.c ds.m
-1
 Sp % 

Ions meq/100 g soil 

Ca
+2

 Mg
+2

 Na
+
 K

+
 CO3

-2
 HCO3

-
 Cl

-
 SO4

-2
 

7.81 2.66 61 0.79 0.41 0.99 0.07 0.00 0.63 0.84 0.79 

 Mechanical analysis % 
O.M % CaCO3 % 

Available (ppm) 

sand Silt Clay Texture N P K 

21.12 27.69 51.19 clayey 1.31 1.73 36 5.2 290 

 
Table 2: Some chemical properties of farmyard manure (FYM) and 

composted rice straw (CRS). 
Organic materials 
 

Total N 
% 

Total  P, ppm Total  K, ppm O.C % C:N O.M % pH 
EC, 

dSm
-1

 

Farmyard manure 
(FYM) 

0.88 700.50 665.00 14.95 17.00 25.77 7.66 3.25 

Rice Straw 
compost (CRS) 

1.41 680.50 788.01 22.83 16.19 39.27 6.93 2.86 

 
Soil analysis: 

Data in Table 1 show the physical and chemical properties of the 
experimental soil before planting. Soil samples were sieved and prepared for 
analysis according to Hesse (1971). Soil reaction pH in 1:2.5 soil-water 
suspensions was determined using Bechman pH meter and electrical 
conductivity (Ec), dS.m

-1
, at 24 C˚ in soil paste extracted(page et al, 1982). 

Total phosphorus was determined calorimetrically at wavelength of 660 n 
Hesse (1971). Mechanical analysis was determined according to the 
international pipette method as described by Piper (1950). Total potassium 
was estimated by using flame photometer according to Jackson, (1967). 

 
RESULTS AND DISCUSSION 

 
Data in Table 3 show the grain and straw yield of wheat as affected by 

the application of different rates of organic (FYM or CRS) and inorganic 
fertilizers (N) and their integrations. Grains and straw yield increase with 
increasing levels of fertilizers when were added in the form of organic or 
inorganic fertilizers as compared to the untreated control. There is a 
significant increase in grain yield under integrated use of organic and 
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inorganic fertilizers (FYM or CRS) at all levels over the control. The increase 
in grain yield with the combined use of both these sources is advantageous 
and substantial amount of inorganic N (urea) can be saved.  
 
Table 3: Effect of organic, inorganic fertilizers and their combinations 

on wheat yield (g. m
-2

) during 2008 / 2009 seasons. 

Treatments Straw Grain 
% increase 

Or decrease 

Control 757.15 h 420.55 d - 

N1 893.98 g 480.33 cd 14.21 

N2 1090.88 e 530.66 bc 26.18 

Mean 992.43 505.50 20.20 

FYM1 935.89 fg 460.77 cd 9.56 

N1 FYM1 1330.50 d 596.90 ab 41.90 

N2 FYM1 1500.13 bc 616.67 ab 46.63 

FYM2 1011.15 ef 471.30 cd 12.06 

N1 FYM2 1350.88 d 633.89 a 50.72 

N2 FYM2 1660.50 a 650.45 a 54.66 

Mean 1298.10 569.81 35.92 

CRS1 987.66 f 465.77 cd 10.75 

N1 CRS1 1434.80 c 611.98 ab 45.51 

N2 CRS1 1688.60 a 630.76 a 49.98 

CRS2 1080.99 e 592.20 ab 40.81 

N1 CRS2 1567.70 b 640.10 a 52.20 

N2 CRS2 1710.99 a 660.10 a 56.55 

Mean 1411.80 611.06 42.64 
N1= 60 kg urea fed

-1
 .     N2= 120 kg urea fed

-1
 . 

 FYM1= 10 m
3
 fed

-1
 .  &   FYM2= 20 m

3
fed

-1
 . 

 CRS1= 10 m
3 
fed

-1
 .   & CRS2= 20 m

3
 fed

-1
 . 

 
These mainly could be attributed to that combined use of FYM or CRS 

with urea increase nutrients availability for plant through their different growth 
stages which make balance in nutrients uptake. The maximum increase in 
grain yield (54.66 and 56.55 % over the untreated control) was recorded by 
the application of integrated organic and inorganic fertilizers at N2FYM2 and 
N2CRS2 treatments respectively. Maximum values of straw yield (1660.50 
and 1710.99 g.m

2
) were found at the same treatments which gave higher 

grain yield.  
This is might attributed to the integrated use of inorganic fertilizers with 

organic manures sustains higher crop yields, maintain soil health and 
improving N use efficiency and reducing environment pollution. Generally 
integrations of urea with organic fertilizers (FYM or CRS) gave higher grains 
and straw yield than that observed with urea alone. These results are 
confirmed with those obtained by Hammad et al., (2006a) and Naeem (2006).   

The straw yield  followed the same trend as that of wheat grains. Data 
also show that utilization of CRS gave higher grains and straw yields 
whether, added separately or combined with urea to the soil than FYM 
utilization at the same level. This is might be attributed to the enrichment 
composted rice straw by nutrients and the high content of organic matter and 
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the low both  of C/N ratio and EC than farmyard manure (FYM) as shown in 
Table 2. The mean values of gains and straw yields descended as follow: 
CRS > FYM > urea. 
 
Table 4: NH4

+
 availability (ppm) in soil as affected by the studied 

treatments at certain times after planting during 2008 / 2009 
season. 

Treatments 
Days after planting 

45 80 155 

Control 23.30 16.13 17.07 

N1 33.10 23.10 25.80 

N2 43.50 31.50 34.80 

Mean 38.30 27.30 30.30 

FYM1 47.33 39.62 41.70 

N1 FYM1 53.90 39.72 42.36 

N2 FYM1 60.66 47.12 50.98 

FYM2 51.84 43.22 49.70 

N1 FYM2 70.60 54.90 60.04 

N2 FYM2 76.88 60.91 63.12 

Mean 60.20 47.58 51.36 

CRS1 48.20 38.12 43.30 

N1 CRS1 56.88 43.55 46.45 

N2 CRS1 65.33 46.66 55.59 

CRS2 56.85 54.33 61.78 

N1 CRS2 75.61 60.77 67.90 

N2 CRS2 80.54 68.90 70.11 

Mean 63.90 52.05 57.52 

 
1- Nitrogen (N) availability in soil (ppm): 
1.1- Ammonium (NH4

+
) availability in soil (ppm): 

Data in Table 4 show the available NH4
+
 concentrations (ppm) as 

affected by the applications of organic, inorganic fertilizers and their 
integrations. NH4

+ 
concentration (ppm) enhanced with increasing levels of 

organic (FYM or CRS) and inorganic fertilizers whether applied alone or in 
combinations at all addition levels. All combinations of organic (FYM or CRS) 
and urea treatments gave higher NH4

+ 
  concentration in soil than the other 

treatments. The increment of soil NH4
+ 

-N was also, noticeable during the 
periods of wheat growth.  These results are in harmony with obtained by 
Gupta et al (2000) who reported that, combined application of urea and 
farmyard manure significantly increased available N status over similar N 
addition through urea alone. This might be due to the integration of urea and 
FYM or CRS enhance microorganism's activities which increase the 
mineralization beside application of FYM or CRS to the soil increase of 
biological N-fixing activity (IRRI, 1984). Regarding to NH4

+ 
concentrations at 

certain times 45, 88 and 155days from planting, Maximum NH4
+
 

concentrations was detected at 45 days from planting and then decreased 
over time. This decrement may be due to 1) NH4+ absorption by plant, 2) 
NH4

+
 fixations by clay minerals and 3) conversion of NH4

+
 to NO3

-
. It is noted 
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from the results slight increase in available NH4
+
 concentrations at 155 as 

compared to 45 and 88 days from planting. This may be attributed to at 155 
days  (at harvest) soil exposed to aerobic conditions led to that enhance 
activity of microorganisms which accelerate organic matter decomposition 
that increase  available NH4

+
. Data also, showed that NH4

+
 availability in soil 

with CRS was higher than FYM treatments with the same addition levels of 
fertilizers. This might be due to the composted rice straw contents easily 
decomposable C and has a relatively narrow C/N ratio as compared with the 
farmyard manure.  
1.2- Nitrate (NO3

-
) availability in soil (ppm: 

NO3
-
 availability (ppm) in soil at different times 45, 88 and 155 days 

from planting as affected by applications of organic and inorganic fertilizers 
presented in Table 5. Data represent that the available NO3

-
 concentrations 

increased with increasing levels of organic (FYM or CRS) and inorganic 
fertilizers as compared to the untreated control. Regarding to NO3

- 
availability 

at certain times from planting, data illustrate that the available NO3
-

concentration increased with time till 45 days from planting and then 
decreased at 88 and 155 days. This might be due to: 1) NO3

- 
absorption by 

plant, 2) NO3
- 
losses by leaching and 3) NO3

- 
assimilation by microorganisms.      

 
Table 5:NO3

-
 availability (ppm) in soil as affected by the studied 

treatments at certain times after planting during 2008 / 2009 
season. 

Treatments 
Days after planting 

45 80 155 

Control 13.33 9.88 10.98 

N1 20.98 15.57 17.20 

N2 26.88 19.65 21.99 

Mean 23.93 17.61 19.59 

FYM1 25.66 18.77 19.63 

N1 FYM1 32.85 20.98 22.98 

N2 FYM1 39.00 26.88 31.20 

FYM2 30.11 22.66 25.90 

N1 FYM2 35.11 24.90 28.90 

N2 FYM2 40.11 32.98 34.33 

Mean 33.80 24.52 27.15 

CRS1 28.90 16.90 22.89 

N1 CRS1 34.50 27.68 30.76 

N2 CRS1 38.90 26.89 29.11 

CRS2 32.11 23.88 25.66 

N1 CRS2 37.90 30.11 35.77 

N2 CRS2 43.12 31.90 36.10 

Mean 35.90 26.22 30.04 

 
2- Phosphors (P) availability in soil (ppm): 

Data in Table 6 show the available P concentrations (ppm) in soils at 
certain times (45, 88 and 155 days) from planting as affected by the 
applications of organic and inorganic fertilizers and their integrations. Results 
indicated that the available P concentration increased with all treatments. But 
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the availability of P with application of FYM or CRS whether added alone or 
combined with urea was higher than separated urea or the control. This might 
be due to the increase of the negative charges on the surface of organic 
matter that enhance selective adsorption of organic molecules containing a 
greater concentration of anionic group. These organic molecules not only 
compete for sorption sites with orthophosphate ions but also increase 
negative charges, which results in a higher orthophosphate concentration in 
solution, Moshi et al., (1974) and Perrott (1978). These results are confirmed 
by the findings of Alam et al., (2005) who found that P availability increased in 
soil with integrated use of organic waste and chemical fertilizer than organic 
waste or urea alone, also, illustrate that the available P concentration was 
higher with FYM than CRS treatments. This might be attributed to P content 
in FYM as shown in Table 2 was 700.50  ppm while the content  of P in CRS 
was 680.50 ppm. Concerning to the changes of the available P concentration 
at different times (45, 88 and 155 days) from planting, it is clear from the 
data, that the available P concentration increased with time till 45 days from 
planting then tended to decrease at 88 and 155 days. This decrease might be 
attributed to: 1) Meet the high demand of P by wheat plant at earlier stage, 2) 
P precipitation by carbonates.  

Based on the results, it could be concluded that the application of 
organic manures with and without fertilizer N resulted in a greater increase in 
available P concentration in the soil. These results are in harmony with those 
obtained by Singh et al., (2007). 
 
Table 6:  P availability (ppm) in soil as affected by the studied 

treatments at certain times after planting during 2008 / 2009 
seasons. 

Treatments 
Days after planting 

45 80 155 

Control 10.51 7.12 4.45 

N1 11.54 7.67 4.33 

N2 12.66 6.86 5.59 

Mean 12.10 7.26 4.96 

FYM1 22.53 15.69 10.27 

N1 FYM1 25.38 17.88 12.16 

N2 FYM1 28.11 17.96 12.92 

FYM2 31.50 19.18 15.11 

N1 FYM2 34.99 21.75 17.45 

N2 FYM2 36.57 27.40 16.98 

Mean 29.84 19.80 14.1426 

CRS1 19.34 13.86 8.96 

N1 CRS1 22.98 15.10 10.50 

N2 CRS1 24.64 14.30 9.88 

CRS2 28.90 19.8 11.80 

N1 CRS2 30.60 18.77 13.98 

N2 CRS2 33.70 25.11 14.10 

Mean 26.69 17.82 11.55 
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3- Potassium (K) availability in soil: 
Data in Table 7 illustrate that the available K concentration (ppm) in soil 

as affected by the application of organic and inorganic fertilizers. Data show 
that the availability of K increased with increasing levels of organic fertilizers 
whether, added to the soil individual or combined with urea. Data also, 
indicate that the available K concentration was higher with CRS than FYM 
treatments. This could be attributed to the higher K- content of rice straw. 
Available K concentration starts to decrease after 45 days after planting. This 
might be due to 1) K absorption by plant, 2) K adsorbed by clay mineral and 
3) K losses by leaching. This results are in harmony with those obtained by 
Doberman and Fairhrust ., (2000) and Naeem (2006).  Concerning to 
available K concentration at certain times after planting, data indicate that the 
available K concentration (ppm) decrease with passage time where, the 
highest value of  available K concentration was found after 45 days from 
sowing then decrease over time. It is clear from the data in the mean values 
of available K concentration are descended as follow: CRS > FYM > urea.      
 
Table 7: K availability (ppm) in soil as affected by the studied treatments 

at certain times after planting during 2008 / 2009 season. 

Treatments 
Days after planting 

45 80 155 

Control 250.45 169.89 145.66 

N1 300.34 230.77 195.15 

N2 322.45 275.66 198.69 

Mean 311.39 253.15 196.92 

FYM1 750.60 684.11 522.65 

N1 FYM1 770.33 632.90 488.33 

N2 FYM1 738.45 589.25 423.46 

FYM2 800.43 640.45 529.26 

N1 FYM2 795.90 612.22 480.98 

N2 FYM2 788.35 520.55 419.49 

Mean 774.01 613.24 477.36 

CRS1 820.33 670.34 556.90 

N1 CRS1 803.54 647.76 580.76 

N2 CRS1 790.35 620.34 517.66 

CRS2 880.66 690.77 540.45 

N1 CRS2 866.57 687.90 491.23 

N2 CRS2 820.66 630.11 467.29 

Mean 830.35 657.87 525.71 

 
4- Soil organic matter (SOM) %: 

Soil organic matter percentage (SOM) % as affected by the application 
of organic and inorganic fertilizers and their combinations at different certain 
times (45, 88 and 155 days) from planting of wheat is presented in Table 8. 
Data show that the percentage of soil organic matter increased with 
increasing amount of FYM or CRS either applied alone or in combinations 
with different levels of urea as compared with the control. The highest values 
of SOM % were found with integrated use of organic (FYM or CRS) and 
inorganic fertilizers N2FYM2 and N2CRS2 at 45, 88 and 155 days from 
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planting. Charkrabarti et al, (2003) found similar results with integrated 
applications of organic and inorganic fertilizers. Inorganic fertilizers may meet 
the demand of mineral nutrition by microbes but cannot provide carbon, 
which is a major constituent of microbial cells. Integrated applications of 
organic and inorganic materials provide balanced mineral nutrition as well as 
carbon. It is clear from the data the reduction of soil organic matter 
percentage with the control or urea may be due to the decomposition of the 
initial organic matter in the soil. These results are in agreement with those 
obtained by Hammad et al, (2006b), Naeem (2006) and Howida (2009).  
Concerning to the decomposition organic matter through certain times from 
planting, data indicate that the decomposition of soil organic matter increased 
with increment the levels of FYM or CRS whether, alone or integrated with 
urea at all times. These results agree with the finding of Chen and 
Avnimelech (2002) who revealed that the added organic materials to the soil 
in various forms i.e. 1) Crop residues, 2) Organic wastes such as animal 
manure and 3) Dead microbial cell biomass, with large addition caused 
increase in the microbial activity in soil thus, accelerating the rate of organic 
matter decomposition .It is clear from the data with increasing levels of 
addition organic fertilizers up to  the second level of FYM or CRS whether 
alone or integrations with urea led to elevated SOM % in soil.      
 
Table 8: Soil organic matter (%) as affected by the studied treatments at 

different times of wheat growth during 2008/2009 season. 

Treatments 
Days after planting 

45 80 155 

Control 1.40 1.22 1.13 

N1 1.46 1.35 1.21 

N2 1.42 1.33 1.17 

Mean 1.44 1.34 1.19 

FYM1 1.70 1.53 1.38 

N1 FYM1 1.85 1.65 1.45 

N2 FYM1 1.90 1.71 1.56 

FYM2 2.11 1.89 1.67 

N1 FYM2 2.31 2.05 1.88 

N2 FYM2 2.45 2.17 1.91 

Mean 2.05 1.83 1.64 

CRS1 1.80 1.63 1.39 

N1 CRS1 1.86 1.61 1.50 

N2 CRS1 1.96 1.82 1.59 

CRS2 2.25 1.93 1.73 

N1 CRS2 2.29 2.15 1.93 

N2 CRS2 2.46 2.24 2.00 

Mean 2.01 1.89 1.36 
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Conclusion: 

It could be concluded that, the integration of organic and inorganic 
fertilizers was better than inorganic fertilizer only. Also, using high amount of 
organic fertilizers with urea gave the highest grain yield and keeps the soil 
rich in soil organic matter (SOM).  

 
REFERENCES 

 
Alam, S.M., S.A.Shah, , S. Ali, and M.M. Iqbal, 2005. Effect of combined 

application of organic waste and inorganic fertilizer on growth, P-uptake 
and yield of wheat. Songklanakarin J. Sci. Technol., 27(3) : 449-455 

  Bhandari, A.L., J.K. Ladha.,  H.Pathak, , A.T. OPader, , D.Dawe, , and R.K. 
Gupta, 2002. Trends of yield and soil nutrients status in a long-term 
rice-wheat experiment in the Indo-Gangetic plains of India. Soil 
Sci.Soc.Am.J.66, 162-170.  

Brady, N.C., 1990. The Nature and Properties of Soils. 10th Edn., Macmillan 
Publishing Co., New York. 

Charkrabarti. K; Bhattch arryya and A. Charkraborty 2003. Effect of metal 
contaminated organic wastes on microbial biomass and activites. In. 
Ahmed.I; S.Hayat and J.Pichet (Ed.). Heavy Metals Contamination of 
Soil. Ball State University .Natural Resources and Environmental 
Management Muncie, IN. USA.A.C 386206. 

Chen, Y. and Y. Avnimelech 2002. The Role of Orgnic Matter in Modern 
Agriculture. CRC. Press, Inc united states and Canada, 631086 C.R. 

Chu, H., T.Fujii, S. Morimoto, X. Lin, K. Yagi, J. Hu, and J. Zhang, 2007. Soil 
microbial biomass, dehydrogenase  activity, bacterial community 
structure in response to long-term fertilizer management. Soil Biol. 
Biochem. 39,2971–2976. 

Dobermann. A;and T., Fairhurst. 2000. Rice Nutrient Disorders & nutrient         
management. Potash & Phosphate Institute (PPI), Potash & Phosphate 
Institute of Canada (PPIC) and International Rice Research Institute. 
191. 

Gupta , R.K; B.R.Arora ,; K.N.Sharma , and S.K.Ahluwalia ., (2000). Influence 
of biogas slurry and farmyard manure application on the changes in soil 
fertility under rice – wheat sequence., the Indian Soc. Soil Sci., 48 : 3, 
500 – 505. 

Hammad, S.A; K.H.EL-Hamdi; S.A.Ghanem and E.S.Naeem 2006a.  Grain 
yield of lowland (Oriza Sativa) as influenced by integrated use of urea 
and rice straw fertilizer. J.Agric. Sci. Mansoura Univ., 31(6) : 3993-
3999. 

Hammad.S.A.:K.H El-Hamdi; S.A Ghanem and E.S. Naeem 2006b. Efficacy 
of composted rice straw in integration with urea in rice production and 
their effect on soil organic matter.J.Agric. Sci. Mansoura. Univ. 31 (6): 
4001-4006. 



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 2 (3), March, 2011 

 

 

325 

Hesse, P. R. 1971. A Text Book of Soil Chemical Analysis. Joon Murry 
(Publishers) Ltd, 50 Albemarle Street, London. 

Howida -  El-Habet B.H. 2009. Behaviour of magnesium and some heavy 
metals in rice soil irrigated with drainage water and fertilized with 
organic fertilizers. Ph.D.thesis Agric., Fac. of Agric. Mansoura. Univ. 
Egypt 

IRRI (International Rice Research Institute). 1984. Organic Matter and Rice. 
Losses Banos. Philippines. 

Jackson, M. L. 1967. Soil Chemical Analysis. Printice –Hall of India, New 
Delhi,pp.144-197. 

 Marschner,P., E.Kandeler, and B.Marschner.,2003.Struc-ture and  function 
of the soil microbial community in a long-term fertilizer experiment .Soil 
Biol .Biochem. 35, 453–461. 

Moshi, A.O., A.M.Wild., and D.J.Greenland, 1974. Effect of organic matter on 
the charge and phosphate adsorption characteristics of Kikuyu red clay 
from Kenya. Geoderma 11, 275–285. 

Naeem .EL.S.2006.Availability of some nutrients elements in flooded rice 
soils fertilized with organic and mineral nitrogen fertilizers. 
Ph.D.thesis.Fac.of Agric. Mansoura Univ. 

Page, A. L., R.H. Miller and D.R. Keeney.1982. Methods of soil Analysis – 
part 2. Amer. Sco. Agric. Inc. Madison.  

Perrott, K.W., 1978. The influence of organic matter extracted from humified 
clover on the properties of amorphous aluminosilicates. II. Phosphate 
retention. Aust. J. Soil Res. 16, 341–346. 

Piper, C. S. 1950. Soil and Plant Analysis. Inter.Science publishers.Inc.,       
New York. 

Singh, J. P.1988. A rapid method for determination of nitrate in soil and plant 
extracts: Plant and Soil. 110: 137-139. 

Singh, M., K. Sammi Reddy, V.P. Singh, and T.R. Rupa.2007. Phosphorus      
availability to rice (Oriza sativa L.)–wheat (Triticum aestivum L.) in a 
Vertisol after eight years of inorganicand organic fertilizer additions. 
Bioresource Techno.98,. 1474–1481. 

Yadav, R.L., B.S. Dwivedi, and P.S.Pandey, , 2000. Rice- wheat cropping 
system: assessment of sustainability under green manuring and 
chemical fertilizer inputs. Field Crops Res. 65, 15-30. 

Yadvinder-Singh, Bijay-Singh, J. K. Ladha, C. S. Khind, R. K. Gupta, O. P. 
Meelu, and E. Pasuquin .2004.Long-Term Effects of organic Inputs on 
Yield and Soil Fertility in the Rice–Wheat Rotation. Soil Sci. Soc. Am. J. 
68:845–853.  

Zia, M.S., R.A. Mann, M.Aslam, M.A.Khan, F.Hussain,  2000. The role    of 
green manuring in sustaining rice – wheat production. In: Proc. Symp. 
“Integrated Plant Nutrition Management” NDFC, Islamabad, Pakistan. 
Pp: 130-149.  

 

 
 



Hammad, S. A. et al. 

 326 

 
 تأثير األسمدة العضوية والمعدنية علي صالحية عناصر التربة وإنتاجية القمح

  و طاااااارد محماااااد ال  يااااار ، حسااااا  عباااااد   م ااااار   ،ساااااام  عباااااد الحمياااااد حمااااااد 
 كريم فكر  فودة
 .مصر –جامعة المنصورة  -ال راعة  كلية -قسم األراض  

 

سلاددد سل سلعيي يدد  ل  ةيددد   لقددأ يأا ستخددد اأسس سل خدد  ة للخددد أي سللي يدهيدد   لددد   ددأ  ة
  ح  س د  ن سل ندصدة سلذاسهيد   حدر فدة ز سلةةسلد  سل خد أي ن ا   ن ساأسةي سل ن د  ل ني دة  ين  
    ف دح سلةيدأي سل خ  ةي ف   ن دج سلق ح ف  ستةسض  سلفقيةي ف  لنصدة سلني دة  ين ا لداس ف ندن  دس 

 ( ادد م   خددس861سل نددةة) ي يددةي    ددةسا سل  ةيدد  سلحق يدد  فدد   ةيدد  عينيدد   لدددن صددنز سلق ددح
 د  د  سل نصد ةيا  الدد لأةسخد  سل ددنية  –( ف   حعد  سل  ددة   يل يد  سلةةسلد  8002-8001ي 

ل ي خر قش يةة  –سل ش ةد للم  ن سالخ أي سل  أني   ع ستخ أي سل ض ي  ف  ص ةي يخ دأ ي أا 
ح   يخة سل ندصة سلذاسهي    ح  ا سل دأي سل ض ي  ف  سل ةيد  (   أنية س سل ش ةد  ل    ن د ي  سلق 

( ي س  ن ةةسل  سلق ح ا  لقأ  خ اأس   ص يس سلقعدلدر لد    سل شد سهي   844- 11 -54لف ةسر ي 
ل س/فدأسن ي ةيدد ا    دأالر  880-60 لةةسر ا  س  ضددف  سلخد دأ سل  دأن  يي ةيدد( ي  دأم  3 ع 

/فدأسن( ل ي خدر. ا  ضددز ستخد أي  3س80-80ي -سن( خد دأ ي دأا /فدأ 3س80-80سلخ دأ سل ض ا ]ي
سل ض ي    د  نفةأي ي   ع سلي ةيد ف  سل ةي  ا   ضح سلن دهج ين يل   ةيدأي ف   حصد م سلحيد   ي 

(  8 دس/س 8980.22 – 8660.40ي قش% ( سل    ن سللن ة م ا   حص م سل 46.44 -45.66
  سل  دأم سلنددن   دن سلخد دأ سلي دأا  خد  ر  دع سل  دأم     خ  ر  ع سل  أم سلندن   ن سلني دة  ين

 سلندن   ن سلني ة  ين     سل  أم سلندن   ن سلل ي خر ا 
  لدددالد ينصدددح ي ضددددف   سل ددددنية سل شددد ةد ل خددد دأ سلي دددأا  سلل ي خدددر  سل  دددأن  ل حصددد م ل ددد   

NH4   سل ةليدةسر سل ن د   دن
+, NO3

-, P, K  ي  سل ه يد  ل ددأي فد  سل ةيد   لد   دند  ةيددأي سلنخد
 ستةض سل ض ي  يدل قدةن  ييدق  سل  د  را 
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