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ABSTRACT 
Incubation experiment was carried out to study the effect of 
some soil amendments i.e. biogas manure (BM), chicken 
manure (CM), taffla material (T) at a rate of 2% (20 ton fed

-

1
), sulfur (S) at a rate of 500 kg fed

-1
 and two water capture 

fertilizers (acidic and neutral WCF) at a rate of 40 kg fed
-1 

on the available N, P and K in sandy and calcareous soils. 
The tested materials were used separately and in different 
combinations. Soil samples were taken at intervals of 7, 14, 
28, 42 and 56 days where available nitrogen forms, 
phosphorus and potassium were determined.

  
Results 

showed that treating the soil with CM, BM, T, S and WCF 
increased the available nitrogen forms, phosphorus and 
potassium due to its effect on the soil reaction and the 
activities of soil organisms. The available nitrogen in sandy 
soil was higher in the treatment of BM than in the treatment 
of CM within 7, 14 and 42 days incubation, while the 
values after 28 and 56 days incubation were lower. The 
values of available –N in calcareous soil were higher with 
BM than with CM in all periods except after 14 days. The 
values of available (NH4 +NO3)-N were higher in the sandy 
soil than in calcareous one within incubation periods except 
after 28 days. The available P and K were higher with CM 
than with BM in during the incubation periods. 
 
Keywords: Soil Amendments, Sandy Soil, Calcareous Soil 

and Available N, P and K. 

 

1. INTRODUCTION: 

Most of the newly reclaimed soils in Egypt are sandy and calcareous, 
which are poor in their content of organic matter and  available N,P and 

K.The pool of available P in soil  can be replenished from both organic  
and fertilizer P pools [Sharply, 1985].Organic manures were repeatedly 
used as soil amendments in order to decrease soil pH and increase 

availability of phosphours [Negm, 2003]. The highest content of both 
ammonium-N and nitrate-N was recorded in the period between 3 and 5 

weeks of incubation under saturation condition and the rate of nitrogen 
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losses therefore increased from 32 to 40% with increasing the organic 

matter due to the increase in microbial population and activities and 
thus the conversion to complexed forms [El-Kased and Kamh, 1997]. 

The greatest concentration of ammonium was observed during the first 
weeks of composting organic materials (sewage sludge, municipal solid 
waste, brewery sludge, sorghum bagasse, cotton waste and pine bark) 

coinciding with the most intense period of OM degradation, and 
ammonium then decreased gradually to reach final values of below 

0.04%. The use of urea as a nitrogen source in the mixtures led to high 
ammonium levels during the first week as a result of its rapid 
hydrolysis. The nitrification process began only when the temperature 

of the mixtures dropped below 40°C and its intensity depended on the 
quantity of ammonium present when the process began. The highest 

concentrations of N03-N were produced at the end of maturation. 
Statistically significant correlations at a high probability level were 
found between the NO3-N concentration and pH and electrical 

conductivity, confirming that nitrification was responsible for the 
decreasing pH values and increasing electrical conductivity [Sanchez-

Monedero et al, 2001]. There was no accumulation of ammonium in 
any of the soils after 42 days of incubation. Net nitrification and the rate 
of nitrification were found to increase linearly due to increase in 

moisture content from 40 to 60% of field capacity (FC) in the soil under 
wheat – fallow system. In contrast, a decrease in nitrate accumulation 

was observed soil under wheat-fallow rice (WFR) system due to 
increase in moisture content from 60 to 80% FC [Rahman and Rashid, 
2002]. Increase in the availability of N, P and K in calcareous soil 

treated with different organic manures alone or combined with sulphur. 
Also, results indicated the superiority of FYM + sulphur for increasing 

the available N,P and K as compared to the chicken manure + sulpher 
[Basyouny et al, 2003]. The application of organic manures either alone 
or in combination with rock phosphate increased the available content 

N, P, with superiority of organic manures for increasing organic matter 
content in soils [Hegazi et al, 2007]. Addition of compost, taffla and 

rock phosphate to sandy calcareous soil increased N content P and K 
availability in the soil after cultivation [Mohamed et al, 2008].  
The present investigation aimed to study the effect of some soil 

amendments on the availability of some nutrients in sandy and 
calcareous soils under incubation conditions. 

 



E. A. Awad, et al 

79 

 

2. MATERIALS AND METHODS: 

Laboratory incubation experiment was performed to study the effect of 
organic and inorganic amendments on the availability of some 

macronutrients in concerned soils during successive intervals of time. 
Plastic containers were used, each one secieved hundred grams of soil 
samples. 

The following soil amendments treatments were applied to different 
soils: Control, Biogas manure (BM), Biogas manure + Taffla (BM+T), 

Biogas manure + Taffla + Acidic water capture fertilizer (BM+T+acidic 
WCF), Biogas manure + Taffla + neutral water capture fertilizer 
(BM+T+ neutral WCF), Biogas manure + Taffla + sulphur(BM+T+S), 

Biogas manure + Taffla + sulphur + Acidic water capture fertilizer 
(BM+T+S+ acidic WCF), Biogas manure + Taffla + sulphur + neutral 

water capture fertilizer (BM+T+S+neutral WCF), Chicken manure 
(CM), Chicken manure + Taffla (CM+T), Chicken manure + Taffla + 
Acidic water capture fertilizer (CM+T+ acidic WCF), Chicken manure 

+ Taffla + neutral water capture fertilizer (CM+T+ neutral WCF), 
Chicken manure + Taffla + sulphur (CM+T+S), Chicken manure + 

Taffla + sulphur+ Acidic water capture fertilizer (CM+T+S+ acidic 
WCF), Chicken manure + Taffla + sulphur+ neutral water capture 
fertilizer(CM+T+S+ neutral WCF) 

The treatments of Biogas and chicken manures and taffla material were 
added to the soils at a rate of 20 tons/fed. The acidic and neutral water 

capture fertilizers were added at a rate of 40 kg /fed., while the 
treatment of elemental sulphur was applied at a rate of 500 kgs/fed. 
Soil amendments treatments were mixed thoroughly with soil samples 

at the same rates. Nitrogen, phosphorus and potassium were added at 
rates 200 kgs N/fed, 30 kgs P2O5/fed and50 kgs K2O/fed. As 

ammonium nitrate, monosodium phosphate and potassium sulphate. 
Treatments were replicated two times and containers were kept under 
laboratory temperature. The soil moisture content was adjusted around 

the field capacity through the experiment period. The plastic containers 
were incubated at room temperature (± 29o C approximately). Soil 

samples were taken at intervals of 7, 14, 28, 42 and 56 days where 
available NH4

+-N, NO3
-–N, phosphorus and potassium were determined 

using method described by [Cottenie et al, 1982; Watanabe and Olsoen, 

1965; Jackson, 1958]. 
Physical and chemical analyses of investigated soils, Taffla material, 

water capture fertilizer and organic materials are presented in Tables (1, 
2 and 3).Physical and chemical properties in the soil samples were 
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determined using the methods described by (Piper, 1950; Cottenie et al, 

1982; Black, 1965]. 
 

3. RESULTS AND DISCUSSION: 

1. Available nitrogen:  

a. Sandy soil:  

Data presented in Table (4) show the available nitrogen forms released 
during sandy soil incubation within 56 days. At the first period of 

incubation (7 days), the concentrations of NH4-N were more than NO3-
N using all treatments except the treatment of (BM + T). In this period 
the total concentration of (NH4

+ + NO3
-) – N was the highest with the 

control without amendment followed by (BM + T +S + acidic WCF) 
and CM treatments, while the lowest concentration was found with the 

treatment of (CM + T + S + acidic WCF). 
The increase of the total available nitrogen form, (NH4

+ + NO3
-) – N in 

the control reflecting the effect of native nitrogen content of the soil, 

due to the activities of soil organisms responsible for the processes of 
ammonification of the soil nitrogen. [El-Kased and Kamh, 1997] found 

similar trend. After 14 days, the concentration of NH4
+ – N were more 

thanNO3
- – N using all treatments except the treatment of (BM + T). In 

this period, the total concentration of (NH4 + NO3) – N was the highest 

with the control followed by (BM + T + neutral WCF), while the lowest 
concentration was found with the treatment of (CM + T + S). this may 

be attributed to the increase of the process of immobilization during the 
break of compost manure by the responsible microorganisms. After 28 
days, the concentration of NH4 – N were more than NO3 – N using all 

treatments. In this period, the total concentration of (NH4 + NO3) – N 
was the highest with the treatment of (CM + T + S), while the lowest 

concentration was found with the treatment of control followed by (CM 
+ T + S + acidic WCF). The reduction of available nitrogen forms in 
this period with the control may be attributed to the conversion of 

ammonium-N to other forms and / or losses of ammoniacal form 
through volatilization while in the presence of (CM and T) and S the 

ammonium-N was adsorbed on the adsorptive sites of organic material 
and taffla amendment which reduced the volatilized ammonia. After 42 
days, of incubation, the values of NH4 – N and NO3 – N were 

approximately similar in total treatments except the treatment of biogas 
manure alone or mixed with Taffla material, sulfur and water capture 

fertilizer.  



E. A. Awad, et al 

81 

 

In this period, results revealed that the soil organic matter may not be 

the only factor responsible for the ammonification processes. Other 
factors such as the population of soil organisms may be equally 

responsible for delaying such processes [Hassan et al, 2002]. After 56 
days, the concentration of NH4 – N were more than NO3-N using all 
treatments. In this period, the total concentration of (NH4 + NO3)-N was 

the highest with the treatment of (BM + T + S + acidic WCF), while the 
lowest concentration was found with the treatment of (CM + T + S + 

neutral WCF). 
This result may be due to the increase in the microbial activities 
accompanying the availability of organic matter and the role of WCF in 

increasing the efficiency of microorganisms. 
In general, comparing the values of total available nitrogen in sandy 

soil, data presented in Table (4) show that (NH4 + NO3) – N were 
higher in the treatments of biogas manure than in the treatments of 
chicken manure in periods of 7, 14 and 42 days incubation. While, after 

28 and 56 days of incubation, the values were lower. 
b. Calcareous soil:  

Data presented in Table (5) show the available nitrogen forms released 
during calcareous soil incubation within 56 days. The organic manures 
wither biogas manure or chicken manure clearly affected the total 

available ammonium- N form during the incubation period of eight 
weeks. At the first period (7 days) and the last one (56 days), the 

concentrations of NH4 – N were more than NO3 – N using all 
treatments. In the first period, the total concentration of (NH4+ NO3) – 
N was the lowest with control, wheel the highest concentration was 

found with the treatment of BM mixed with Taffla material and neutral 
WCF but after 56 days the highest value was found with biogas manure 

alone while, the lowest value was found with chicken manure combined 
with taffla material, sulfur and water capture fertilizer.  
The reducing of available-N during this period of incubation may be 

attributed to the transformation of NH4 – N to other forms and / or 
losses of ammoniacal form through volatilization as reported by [El-

Kased and Kamh, 1997]. After 14 days, the concentrations of NH4 – N 
were more than the NO3 – N using all treatments except the treatments 
of (CM + T +  acidic WCF ),  (CM  + T + S + acidic  WCF)   and (CM 

+ T + S + neutral WCF). That may be due to the effect of acidic WCF 
which affected the biological processes of N – transformation as stated 

by [Osman.Fatma and EL-Mogy, 2005]. In this period, the total 
concentration of (NH4 + NO3) – N was the higher with (CM + T) 
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followed by (CM +T + S + acidic WCF), while the lowest concentration 

was found with the treatments of chicken manure alone. After 42 days 
of incubation, the values of NH4 – N and NO3 – N were approximately 

similar the total concentration of (NH4 + NO3) – N was the higher with 
(BM + T + neutral WCF), while the lowest concentration of was found 
with treatment of CM followed by (CM + T). 

In general, comparing the values of total available nitrogen in 
calcareous soil, data presented in Table (5) showed that (NH4 + NO3) – 

N were higher in the treatments of biogas manure than in the treatments 
of chicken manure in all periods incubation except period after 14 days. 
Comparing the values of total available nitrogen in sandy soil and 

calcareous soil, data presented in Table (4 and 5) showed that (NH4 + 
NO3)- N were higher in the sandy soil than in calcareous one, in all 

periods of incubation except the period after 28 days. These results 
were in agreement with these obtained by [Shabayek, 1997] who 
mentioned that there were significant changes in all N-fractions 

depending on C/N ratio and mineralization – immobilization processes, 
according to the application of organic and inorganic amendments. 

 

2. Available potassium: 

a. Sandy soil :  

Data presented in Table (6) show the available potassium released 
during sandy soil incubation with in 56 days. At the first period of 

incubation (7 days) and period after 28 days third periods), the 
concentration of available potassium was found with the treatment of 
control. That may be due to the effect of these materials on reducing 

soil reaction. Then increasing the available potassium as reported by 
[Abdel- Kader et al, 2007]. After 14 days, the concentration of available 

potassium was the highest with (CM + T + S + acidic WCF), while the 
lowest concentration was found with the treatment of (BM + T + S). 
After 42 days, the value of available potassium was the greatest with 

chicken manure while, the lowest value was found with the treatment of 
control. After 56 days, the concentration of available potassium was the 

greatest with (CM+ T+S+ neutral WCF), while the lowest concentration 
was found with the treatment of (CM + T + neutral WCF).  
In general, comparing the values of available potassium in sandy soil, 

data presented in Table (6) show that available potassium were higher 
in the treatments of chicken manure than in the treatments of biogas 

one, in all periods incubation. 
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b. Calcareous soil:  

Data presented in Table (6) show that available potassium released 
during calcareous soil incubation with 56 days. After 7, 28 and 42 days, 

the value of available potassium was the highest with (CM+ T+ S + 
neutral WCF), while the lowest concentration was found with the 
treatment of control. After 14 days, the concentration of available 

potassium was the greatest with (CM + T + S + neutral WCF), while the 
lowest concentration was found with the treatment of (CM + T + S). 

After 56 days, the concentration of available potassium was the highest 
with (CM + T + S + acidic WCF), while the lowest value was found 
with the treatment of control. 

In general, comparing the values of available potassium in calcareous 
soil, data presented in Table (6) show that available potassium was 

higher in the treatments of chicken manure than in the treatments of 
biogas one in all periods of incubation. 
Comparing the values of available potassium in sandy soil and 

calcareous soil, data presented in Table (6) show that available 
potassium values were higher in the calcareous soil than in sandy one, 

in all periods. 
 

3. Available phosphorus: 

a. Sandy soil :  

Data presented in Table (7) show the available phosphorus released 

during sandy soil incubation with in 56 days. At the first period of 
incubation (7 days), the concentration of available phosphorus was the 
greatest with the control while, the lowest values was found with the 

treatment of (CM + T + S + neutral WCF). After 14, 28 and 42 days, 
the concentration of available phosphorus was the greatest with (CM + 

T + S + acidic WCF), while the lowest value was found with the 
treatment of control. Similar results were obtained by [Osman.Fatma et 
al, 2004] who stated that using acidic WCF increased the availability of 

soil phosphorus. In the present investigation, the combination of 
chicken manure, sulphur and acidic WCF affected the soil reaction, 

therefore, the available phosphorus increased. After 56 days, the value 
of available phosphorus was the highest with (CM + T + S + acidic 
WCF), while the lowest value was found with the treatment of biogas 

manure alone. Comparing the value of available phosphorus in sandy 
soil, data presented in Table (7) show that the values of available 

phosphorus were higher in the treatments of chicken manure than in the 
treatments of biogas one, in all periods incubation. These results may be 
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due to the accumulated CO2 evolution values from chicken manure than 

other organic ones as reported by (Mahmoud and Salem, 2005). 
b. Calcareous soil:  

Data presented in Table (7) show the available phosphorus released 
during calcareous soil incubation with in 56 days. At the first period of 
incubation (7 days), the value of available phosphorus was the highest 

with the (CM + T + S + neutral WCF), while the lowest value was 
found with the treatment of (CM + T + neutral WCF).After 14 days, the 

concentration of available phosphorus was the greatest with (CM + T + 
S + neutral WCF), while the lowest value was found with the treatment 
of control. After 28 days, the concentration of available phosphorus was 

the highest with the (CM + T + S + acidic WCF), while the lowest was 
found with the treatment of control. These results may be attributed to 

the release of amino acid due to the decomposition of chicken manure 
as well as the acidic effect of WCF as reported by [Osman.Fatma and 
El-Mogy, 2005]. After 42 day, the concentration of available 

phosphorus was the greatest with the (BM + T), while the lowest value 
was found with the treatment of control. 

After 56 days, the value of available phosphorus was the highest with 
(CM + T + S), while the lowest concentration was found with the 
treatment of (BM+ T + S + neutral WCF). Comparing the concentration 

of available phosphorus in calcareous soil, data presented in Table (7) 
show that the value of available phosphorus were higher in the 

treatments of chicken manure in the treatments of biogas one, in all 
periods incubation. 
Comparing the values of available phosphorus in sandy soil and 

calcareous soil, data presented in Table (7) show that the available 
phosphorus were higher in the calcareous soil than in sandy one, in total 

periods except period after 42 days incubation the values were lower. 
These results may be attributed to the rate of organic breakdown as well 
as the effect of acidic WCF as reported [Abdel- Kader et al, 2007; El-

Alla, 1997]. 
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 تأثير بعض مصمحات التربة العضوية والمعدنية تيسر النيتروجين والفوسفور
 والبوتاسيوم فى الأراضى الرممية والجيرية 

 صلاح محمود محمد دحدوح    إبراهيم رمضان محمد السيد عوض محمد عوض  
 مروادعبد الرحمن محمد أمين 

 مصر –جامعة الزقازيق  –كمية الزراعة  –قسم عموم التربة 
 

ز وسماد الدواجن أجريت تجربة تحضين لدراسة تأثير بعض مصمحات التربة مثل سماد البيوجا
ونوعين من السماد  انفدكجم/  022فدان( والكبريت بمعدل  /طن 22) ٪2والطفمة بمعدل 

فدان عمى تيسر النيتروجين والفوسفور  /كجم 02ء )حامضى ومتعادل( بمعدل الماسك لمما
المعاملات بصورة منفردة مع عمل توليفات مختمفة منها. وأخذت  والبوتاسيوم واستخدمت

يوم مع تقدير النيتروجين والفوسفور  05-02-22-40-7عينات التربة عمى فترات 
أوضحت النتائج أن معاممة التربة بسماد الدواجن وسماد البيوجاز  والبوتاسيوم الميسر بها.
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النيتروجين والفوسفور  د من صلاحية صوروالطفمة والكبريت والأسمدة الماسكة لمماء يزي
والبوتاسيوم ويمكن إرجاع ذلك إلى تأثيرها عمى درجة تفاعل التربة ونشاط أحياء التربة. 

أن النيتروجين المتاح فى التربة الرممية كان أعمى عند معاممة التربة  يضا  أوأوضحت النتائج 
القيم  هبينما كانت هذ ،يوم 02-40-7فى الفترات  د البيوجاز مقارنة بسماد الدواجنبسما

أعمى فى معاممة  تروجين المتاح فى التربة الجيريةيوم وكانت قيم الني 05و 22منخفضة بعد 
 40سماد البيوجاز مقارنة بمعاممة سماد الدواجن فى جميع فترات التحضين ماعدا الفترة بعد 

نتراتية( كان أعمى فى التربة صورتية )الأمونيومية والن النيتروجين الميسر بأيوم، كما وجد 
بينما  ،يوم 22بالتربة الجيرية فى جميع مراحل التحضين ماعدا الفترة بعد  الرممية مقارنة

مقارنة بسماد البيوجاز فى  ان أعمى فى معاملات سماد الدواجنالفوسفور والبوتاسيوم الميسر ك
 .جميع فترات التحضين

ض الرممية، الأرض الجيرية، النيتروجين وافسفور مصمحات التربة، الأر  المفتاحية:الكممات 
 والبوتاسيوم الميسر
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Table 1: Some physical and chemical properties of the investigated soils and 

Taffla 
Characteristic Sandy  soil  calcareous soil  Taffla 

Soil particles distribution     
Sand ,% 81.91 36.17 44.60 

Silt,% 12.06 29.79 4.26 
Clay,% 6.03 34.04 51.14 

Textural class Loamy sand Clay loam Clay 
Field capacity (FC),% 11.85 26.25 33.04 

CaCO 3, (g kg
-1

) 4.8 355 48.8 
O rganic matter, (g kg

-1
) 4.8 6.4 4.8 

pH* 8.01 7.74 7.25 
EC dSm

-1
** 0.34 0.88 1.88 

Soluble cations and anions,** 
mmolc/L 

   

Ca
2+ 1.3 3.2 3.5 

Mg
2+

 0.6 1.9 3.2 

Na
+
 1.25 3.0 9.43 

           K
+
 0.30 1.35 0.39 

           CO 3
=
 - - - 

HCO 3
-
 1.12 1.28 1.6 

           Cl
–
 0.99 3.78 8.19 

           SO 4
=
 1.34 4.39 6.73 

Total N, (g kg
-1

) 3.6 3.4 3.7 

Total P, (g kg
-1

) 1.6 2.4 2.1 

Total K, (g kg
-1

) 0.8 1.0 1.5 

 * Soil-water suspension 1: 2.5                   ** Soil water extract 1:5 

 

 

 

Table 2: The chemical composition of water capture fertilizer (WCF). 
Nutrient N P K Zn Fe Mn Mg Cu Mo 

Value(gkg
-1

) 130 50 110 1.3 0.85 0.7 0.6 1.5 0.15 

 
 
 
Table 3: Some chemical composition of biogas and  chicken manure  

 
Characteristic 

EC** 
(dSm

-

1
) 

 
pH* 

 
O rganic matter, 

(g kg
-1

) 

 
Total  N 
(g kg

-1
) 

 
Total p 
(g kg

-1
) 

 
Total K 
(g kg

-1
) 

 

C/N  
raio 

 

Chicken manure  4.8 7.58 234 31.5 55.3 3.9 4.32 

Biogas manure  3.1 7.84 403 24.8 18.2 2.0 9.42 

*Soil-water suspension 1: 2.5                           ** Soil water extract 1:5 
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