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Abstract 

A field experiment was conducted in Ali Moubarak 

Experimental Farm at El-Bostan Reclaimed Soil Sector (100 km 

northwest of Cairo). The soil was none saline sandy soil irrigated 

with sprinkler system. The aim was to study the efficiency of 

application of town refuse compost, urea (46 % N) individually and 

in combination on wheat production along with the uptake of the 

nutrients  N, P, K, Fe, Mn and Zn. The used rates were 0,2 and 4 

ton compost and 0, 23 and 46 kg N as urea /fed.  

The obtained results could be summarized as follows:  

The application of compost at a rate of 4 ton compost/fed 

increased  significantly grain uptake of both P and Zn, straw yield, 

straw uptake  of  Fe and Mn; and total uptake of N, Fe and Mn . At 

the rate of 2 ton compost/fed it significantly increased only straw 

and total uptake of Mn compared to the  control . 

Urea application at the rate of 46 kg N/fed was significantly 

increased grain yield , grain uptake of N and P and total P uptake, 

while the rate of 23 kg N/fed increased significantly grain N . 

The combination of compost and urea caused significant 

increases in most of the studied parameters; proportionally 

correlated with increasing their rates of application. 

The treatment of 4 ton compost/fed combined with 46 kg 

N/fed as urea  was significantly higher in grain  yield, grain uptake  

of N, P, K, Mn and Zn, straw yield, straw uptake of N, P, K, Fe and 

Mn over the control. This treatment was the highest treatment in 

grain yield, grain N, P, Mn and straw Mn compared to the other 

treatments. 

INTRODUCTION 

Satisfactory wheat production in Egypt is very important under the prevailing 

conditions. The newly reclaimed soils, including sandy ones, should be considered to 

help in increasing wheat production. Therefore, studying the factors raising 

productivity in sandy soils should be given more attention. 

Application of organic manures and mineral fertilizers under modern irrigation 

systems are among these factors. Different sources of manures were investigated in 

wide trials, using wheat as a test crop. 

In pot experiments, Amer et al. (1997) reported that town refuse composts 

collected from three regions increased N, P, K, Fe, Zn and Cu uptake by wheat when 

their application to a sandy soil increased from 1 to 2 % of pot weight .Also, Mohamed 

(1999), used different rates of aerobic and anaerobic plant residue composts, obtained 
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similar results concerning nutrients uptake in addition to an increase in plant dry 

matter when 4 % per weight 6 months-aerobic compost combined with 20 kg N /fed 

was used. Abdel-Aal et al. (2003) used complete organic fertilization or in combination 

with half the recommended mineral fertilizers, found that the most effective treatment 

resulted in the highest grain and straw yields was that received 10 to 20 ton of water-

hyacint combined with 50 % recommended NPK dose. Antoun et al. (1992), used 12 

ton/fed town refuse compost corresponding about 4 ton organic C, at Ismaelia Res. 

Station Farm. They obtained 37.9 % and 58.8 % increases in grain yield and total N 

content in grains.  

El-Sersawy et al. (1997) at Wadi Sedr, where 85 % of the used calcareous 

sandy soil was sand, compared garbage compost with 20, 40 or 60 kg N/fed as 

ammonium nitrate. They achieved improvements in several soil physical parameters, 

microbial counts and NPK uptake as well, which were reflected on high grain and 

straw yields. El-Sharawy et al. (2003) at Ismaelia Res. Station Farm compared 20 

ton/fed rice straw or cotton stalk composts with 100, 30 and 48 kg (N, P2O5 and 

K2O/fed., respectively) as inorganic fertilizers. According to them, DTPA soil 

extractable Fe, Mn, Zn and Cu after wheat or corn harvesting as well as grain yields 

and concentration of N, P, K, Fe, Mn, Zn and Cu were significantly increased due to 

the application of such compost over the mineral application treatment. 

 Manna et al. (2003) at Bhopal Madhya Pradesh in India compared city garbage 

with the recommended doses of N, P and K as inorganic fertilizers They pointed out 

that continuous application of compost increased micro-organism counts and enzyme 

activities compared with mineral fertilizers which sustained soil quality in terms of 

chemical and biological health. Mabrouk (2002) studied   an organic (8 ton/fed of 

town refuse compost) and mineral (8, 15  and 12 kg N, P and K/fed.) fertilizers added 

to a sandy soil compared with the mentioned N, P, and K rates only. The organo –

mineral system produced higher peanut root, straw, seed yield, N and P uptake.  

Zeidan et al. (2005). At El-Nagah Village, south Al Tahrir Province compared 5, 10, 15 

and 20 m3 of raw town refuses found that increasing application dose was more 

benefitial to soil and plants.  

The objective of the current work was to find out the best treatment when 

town-refuse compost and urea were the applied sources to supply wheat with 

sufficient nutrients under sandy soil conditions.   



ABD EL-GHANI, M. M. AND M. A.  NEGM 

 
869 

MATERIALS AND METHODS 

A field experiment was conducted in the Experimental Farm at Ali Moubark 

village, El-Bostan Reclaimed Soil Sector (about 100 km northwest of Cairo). The soil 

analyses according to Black et al. (1965) were done as shown in Table 1.  

The experimental soil was a sandy soil poor in its field capacity (F.C.), wilting 

point (W.P.), having less than 7 % available water, low cation exchange capacity 

(C.E.C.) and low organic matter content (O.M.) .It had low total soluble salts (T.S.S.) 

where the soluble divalent Ca and Mg were dominating the soil solution. Most salts are 

chlorides and bicarbonates . 

Table 1. Some main properties of the experimental site soil. 

Particle size distribution (%) 
Texture 

CaCO3 

% 

O.M.* 

% 

F.C. 

% 

W.P. 

% 

C.E.C. 

m.e./100gm C. sand F. sand Silt Clay 

66.5 29.2 2.2 2.1 Sandy 1.60 0.20 12.0 5.5 4.3 

PH 

(1:2.5) 

T.S.S.** 

(%) 

Cations (me/l)** Anions (me/l)** 

Ca2+ Mg2+ Na+ K+ CO3
2- HCO3

- Cl- SO4
2- 

7.90 0.049 3.0 1.8 2.1 0.6 - 2.7 4.0 0.8 

* Total combustible O.M.      ** 1:1 soil-water extract. 

The added compost was town refuses after aerobic composting for 2 months. 

The compost analyses (Table 2) were performed according to the methods described 

by Brunner and Wasmer (1978). 

Table 2. Some main characteristics of used compost. 

Bulk density 

(kg/m3) 

Moist. 

(%) 

pH 

(1:10)  

soil-water 

susp. 

EC (1:10 comp.-water  

extract) 

dS/m 

Ash 

(%) 

O.M. 

(%) 

O.C. 

(%) 

0.6 25 8.7 2.95 55 38.5 22.33 

Total 

N % 

Total nutrient contents mg/kg compost 

N (NH4) N (NO3) P K Fe Mn Zn 

0.92 990 283 4500 12900 2450 660 264 

 

A split plot design was followed where main treatments were 0, 2 and 4 tons of 

compost/fed. The sub-main treatments were 0, 30 and 60 kg urea/fed. Each 

treatment  was replicated four times.The replicate was of 6×7 m2 size. The compost 

was of fine homogeneous material, having a light brown colour, which were 

thoroughly mixed with the 20 cm surface layer of soil on the 31st of October 2003. 
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On the 14th of November 2003, wheat (Triticum aestivum) Variety Sakha 69 was 

planted using a sprinkler irrigation system. Dipotassium phosphate (17.8 % P and 44.8 

% K) was added at a rate of 36.5 kg/fed through fertigation. Nitrogen fertilizer as urea 

was added top dressing at a rate of either 23 or 46 kg N in a form of urea (46% N) in 

three equal doses after 4, 6 and 8 weeks of planting. On the 5th of May 2004, crop 

was harvested. Fresh weight of plants collected from each plot was recorded with 1 

m2 being left in the middle which was harvested on the second day as a study sample. 

The studied sample was separated to grains and straw, fresh and 70 C oven 

dried weights were recorded and prepared for N, P, K, Fe, Mn and Zn determinations 

after Chapman and Pratt (1961). The statistical analyses of the obtained data were 

performed according to Petersen (1976). 

Soil available macronutrients ( N, P and K ) were determined using the 

methods described by Black et al. (1965). Soil available micronutrients (Fe, Mn and 

Zn) were determined using Diethyline triamin pentaacetic acid (DTPA) extract as 

described by Lindsay and Norvell (1978); Table 5 . 

It may be worthy to mention that efficiency of a material to supply with certain 

element is calculated as follows:  

A kg/fed=The recovery of the certain element by plants treated   with that 

material - the recovery by untreated   plants.   

B kg/fed=The added quantity of that elements from the added material.  

 

Efficiency % =   A  x 100       

                         B 

RESULTS AND  DISCUSSION 

1. Wheat yield and harvest index 

Table 3 presents data of grain yield, straw yield and their harvest index. 

Regarding grain yield, application of 46 kg N/fed as urea increased grain yield 

significantly over the control. On the other hand, all compost and urea combinations 

treatments increased grain yield significantly over the control. The most effective 

treatment was that of 4 ton compost/fed and 46 kg N/fed as urea. 

As for straw, 4 ton compost/fed increased significantly the yield over the 

control, wheather it was applied alone or in combination with any of the two urea 

rates while application of urea alone had no significant effect on straw yield . 

Response of wheat grain and/or straw yields to manure-mineral N applications in 

sandy soil was also found by Antoun et al. (1992), El-Sersawy (1997), Abdel-Aal et al. 

(2003) and El-Sharawy et al. (2003). 
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With respect to harvest index (the percentage of grains to whole plant), the  

application of 46 kg N/fed as urea increased this parameter significantly compared to 

the treatment of 2 ton compost/fed, 2 ton compost/fed + 23 kg N/fed as urea or 4 ton 

compost/fed + 23 kg N/fed as urea. On the other hand, no significant difference   was 

found between the values of the 46 kg N/fed and the rest of the treatments .This 

result could be attributed to the different relative increases in grain and straw yields 

compared to each other. 

Table 3. Effect of different rates of compost and N (as urea) on wheat yields and 
harvest index. 

*Ardab of wheat grains =150 kg . 

2. Nutrient uptake 

Macro and micro nutrients uptake by plants are presented   in Table 4. It may 

be noticed that amounts of N, P, K, Fe, Mn and Zn in either grains or straw increased 

by application of compost and urea individually or in combination by any of the used 

rates. These increases were insignificant in case of Fe in grains, P and Zn in straw and 

Zn uptake by whole plant .  
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2.1. Nitrogen 

In general, the uptake of N by grains, straw and whole plant responded 

positively to the town refuse compost applications. A higher   significant difference in 

uptake of N in grains was found between the 4 ton compost/fed rate of compost and 

the control , while there were no significant difference between the treatments in the 

case of N uptake either  in straw  or in the whole plant . The same findings were 

obtained by Amer et al. (1997), El- Sersawy (1997), Abdel-Aal et al. (2003) and El-

Sharawy et al. (2003). 

  Regarding application of urea, it was found that it has the same trend where 

there is a positive respond to urea application. Both 23 and 46 kg N/fed rates 

produced  significant differences in the N uptake by grains compared with  the control. 

Urea application did not increase straw N or total N uptake significantly compared to  

the control. In all cases, combination between  the 4 ton compost/fed  rate of town- 

refuse compost + 46 kg N urea/fed gave the highest effect on N uptake being about 3 

times as that in control plants. Significant differences between the different treatments 

can be observed from Table 4.    

Efficiency of town refuse compost without urea association to wheat was the 

same at 56 % indicating that N release from each 2 or 4 ton compost/fed rate was 

proportionate with total N uptake by plants as a whole .  Efficiency of compost at any 

rate associated with urea was declined in spite of their pronounced effect in increasing 

N uptake significantly.  

2.2. Phosphorus 

Application of 4 ton compost/fed or 46 kg N/fed was found to be significantly 

the highest treatments regarding P uptake which was about 3.5 and 2.5 of its uptake 

in untreated  grains and whole plants, respectively. In the case of straw, combination 

of compost and urea did not give significant effects on P uptake. El-Sersawy (1997) 

and Manna et al (2003) in their studies showed that there is a remarkable effect of 

urea application on P uptake by wheat plants. They mentioned that this may be due to 

that urea enhancing wheat root to absorb more nutrient and translocate it to grains 

than that those unfertilized with urea.  

Efficiency of the used town-refuse compost individually to supply wheat with P 

was relatively low (13 %) regardless of its added rate.  Urea application increased 

compost efficiency for P uptake especially the rate of 46 kg N/fed which increased that 

efficiency one and half time more than the  treatments receiving compost only. 

2.3. Potassium 

Amount of K in grains was low compared to that in straw with a ratio about 1 : 

5. Generally, applications of town- refuses compost or urea individually did not 
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increased K uptake significantly. On the other hand, combination of 4 ton compost/fed 

+ 46 kg N/fed as urea raised K uptake in grains, straw and whole plant over the 

control significantly being more than 1.5, 2.5 and 2 times their amounts in the control, 

respectively. In case of straw K and total uptake the combinations of 2 ton 

compost/fed + 23 or 46 kg N/fed and 4 ton compost/fed + 23 kg N/fed caused 

significant increases over the control. These results were in agreement with El-

Sersawy (1997), Abdel-Aal et al. (2003) and El Sharawy et al. (2003).  

Regarding the efficiency of the used compost for supplying wheat plants with K, 

in case of adding 2 ton compost/fed alone its efficiency was relatively higher than that 

of  both 4 ton compost/fed alone and its combination with urea. On the other hand, 

adding 4 ton compost/fed + 46 kg N/fed as urea increased the efficiency than their 

individual application by about 33 %. 

2.4. Iron 

Application of urea alone did not increase Fe uptake significantly while the 

combination of the 4 ton compost/fed and 46 kg N/fed as urea increased it 

significantly over the individual applications of 23 and 46 kg N/fed as urea and 2 ton 

compost/fed causing about 2.5 times as that in the control plants.  

Efficiency of compost for Fe supply to wheat plants was stable in any of the 

application rates whether combined with urea or not. Efficiency was between 11 and 

13%.  which is considered relatively low. 

2.5. Manganese 

Individual applications of 2 and 4 ton compost/fed or 46 kg N/fed as urea 

produced significant increases in  straw Mn uptake and total Mn  uptake  over the 

control; while Mn amount in grains did not affected by application of compost or urea 

individually. At the same time, the treatment 4 ton compost/fed + 46 kg N/fed as urea 

raised  significantly Mn amounts in grains and straw over the other treatments. 

Efficiency of compost application to supply wheat with Mn was higher in case of 

the rate of 2 ton compost/fed than that in case of 4 ton compost/fed rate with about 

two folds ice. Application of 23 kg N/fed as urea raised each of the two used compost 

rate efficiencies. The efficiency values which ranged from 14 % to 39 % emphasized 

the low ability of wheat to absorb more Mn but urea could encourage that selective 

trend. 

2.6. Zinc 

Applications of 4 ton compost/fed with 23 or 46 kg N/fed as urea increased 

significantly Zn uptake by grains over the control, the two studied factors were not 

effective on straw Zn or total Zn uptake.  
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Efficiency of compost on Zn absorption was about 3 times  higher when using 2 

ton compost/fed compared to that of 4 ton compost/fed rate whether the application 

were alone or combined with 23 kg N/fed. It could be indicated that wheat plant 

followed more stable trend in Zn absorption than in Mn. 

Generally, as for Fe, Mn and Zn uptake by wheat under such condition, organic 

additions used in the studies of Abdel-Aal et al. (2003) and El-Sharawy et al. (2003) 

increased the uptake of these elements . 

3. Changes in some soil properties 

Table 5 presents the data of soil analysis at wheat harvesting. Salinity in the 

studied upper 30 cm layer was not affected with any of the applications. On the other 

hand, cation exchange capacity (C.E.C.) increased generally by wheat cultivation with 

about  8.24 % of the initial value. This could be due to the presence of some organic 

residues of wheat roots as well as compost residues. It could be concluded that there 

was no pronounced effect of compost or urea applications on C.E.C.  

Table  5. Some soil properties at wheat harvesting as affected with different town-rfuse 

compost and urea rates of application. 

Determ. 
  N 

  kg/fed 

0 compost 2 ton compost/fed 4 ton compost/fed 

0 23 46 0 23 46 0 23 46 

T.S.S((%         

Ca2+ 

Mg2+ 

Na+ 

K+ 

CO3
2- 

HCO3
- 

Cl- 

SO4
2- 

m
e
/l
 

1
-1

 e
x
tr

a
ct

 

0.097 

5.00 

3.30 

4.30 

2.50 

- 

1.00 

2.80 

11.30 

0.099 

5.00 

3.90 

4.30 

3.20 

- 

1.00 

2.80 

11.70 

0.090 

7.00 

3.30 

2.50 

1.10 

- 

1.00 

2.80 

10.20 

0.110 

7.60 

3.30 

4.50 

2.40 

- 

1.50 

2.80 

12.90 

0.094 

4.50 

4.10 

4.00 

2.10 

- 

1.00 

2.80 

10.9 

0.089 

6.00 

4.00 

2.70 

1.20 

- 

1.00 

2.80 

10.20 

0.120 

9.00 

4.00 

4.00 

1.70 

- 

2.00 

3.00 

13.70 

0.105 

7.50 

3.90 

3.50 

1.50 

- 

1.50 

3.00 

11.9 

0.093 

5.50 

5.60 

2.30 

1.10 

- 

1.50 

2.80 

11.20 

ExCa2++Mg2+ 

Exch.Na+ 

Exch. K+ 

CEC c 
m

o
l/
k
g
 s

o
il 

4.30 

0.73 

0.18 

5.21 

4.29 

0.71 

0.17 

5.17 

4.10 

0.73 

0.15 

4.98 

4.35 

0.75 

0.18 

5.28 

4.20 

0.77 

0.20 

5.17 

4.10 

0.71 

0.16 

4.97 

4.50 

0.73 

0.17 

5.40 

4.30 

0.73 

0.17 

5.20 

4.10 

0.71 

0.15 

4.96 

pH (1-2.5susp.) 

O.M.(*)             % 

O.M.(**)            % 

Total N               % 

C/N (1) 

C/N (2) 

8.15 

0.32 

0.100 

0.017 

10.92 

3.41 

8.26 

0.31 

0.140 

0.019 

9.46 

4.27 

8.73 

0.31 

0.145 

0.028 

6.42 

3.00 

8.52 

0.31 

0.123 

0.016 

11.24 

4.46 

7.96 

0.30 

0.137 

0.019 

9.16 

4.18 

8.33 

0.30 

0.134 

0.044 

3.95 

1.77 

8.36 

0.30 

0.168 

0.028 

6.21 

3.48 

8.62 

0.30 

0.165 

0.037 

4.70 

2.59 

8.58 

0.28 

0.160 

0.048 

3.38 

1.93 

A
v
a
ila

b
le

 

n
u
tr

ie
n
ts

 

m
g
/k

g
 s

o
il 

N 

P 

K 

Fe 

Mn 

Zn 

7.02 

5.40 

121.9 

3.13 

0.112 

0.189 

16.32 

6.00 

121.9 

3.36 

0.144 

00174 

38.82 

6.30 

110.8 

3.31 

0.196 

0.125 

9.12 

4.50 

121.9 

3.62 

0.196 

0.186 

16.42 

4.90 

121.9 

3.67 

0.212 

0.124 

45.62 

5.50 

121.9 

3.63 

0.226 

0.078 

14.42 

3.90 

121.9 

2.72 

0.200 

0.152 

22.12 

4.10 

121.9 

2.99 

0.256 

0.151 

49.12 

4.30 

99.7 

3.06 

0.260 

0.142 

(*) Total combustible O.M. 

(**) Walkely & Black oxidizable O.M. method, (after Black et al. 1965).  
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Soil pH values tended to be more alkaline especially in presence of urea without 

applied compost. Organic matter content was determined as a total combustible 

content and oxidizable one to compare each content to the other. The combustible 

content was twice to three times of the oxidizable amount. The oxidizable portion 

increased proportionally by compost applications. Urea application increased it also but 

slightly. 

Total N increased markedly by increasing application rates of compost and 

slightly/or urea. This finding could explain the low efficiency of both for N recovery 

where considerable amounts of N were still remained in soil after the cultivation 

season. 

As for C/N ratio, each of compost and urea application narrowed it due to their 

effect on increasing total N content. The ratio calculated on the basis of organic 

combustible was most descriptive referring to the ordinary values of such sandy soils. 

Abdel-Aal et al. (2003), El-Sharawy et al. (2003) and Manna et al. (2003), found 

that their used sandy soils had been improved by their organic additions. Their results 

are in agreemend with our findings (C. E. C. and O. M.). 

In general it could be concluded that : 

 1 - Application of town-refuse compost increased proportionally the available 

form of N and Mn but decreased available P and Zn. There were no pronounced 

effects on K and Fe. Similar results were obtained by Mohamed (1999), Abdel-Aal et 

al. (2003) and El-Sharawy et al. (2003). 

2 - Urea application resulted in proportional increases in available N, P, Fe and 

Mn with the effect being reversely on Zn and somewhat on K. 

3 - The interaction effect of the two used factors was clear only in case of soil N 

where combination of 4 ton compost/fed + 46 kg N/fed resulted in their highest 

values.  
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 نبات القمح تسميداليوريا فى  و كفاءة مكمورة قمامة المدن
  المزروع بأرض رممية

محمد عبد السلام نجم ،                  محمد محمد عبد الغنى   

 الجيزة –بحوث الزراعية مركز ال –راضى والمياه والبيئة الأ معيد بحوث

ع الاراضتتتى الملبةتتتمحة بالبلتتتبا  أجريتتتج بجربتتتة حمميتتتة بمزرعتتتة عمتتتى مبتتتار  البجريبيتتتة بم تتتا 
 إضتتا ة كتتش اتتماب  ربتتى المتتاىرةر حيتتث الارة الملتتبادمة رمميتتة عاديتتة بتترو  راتتا لبحديتتد ك تتا ة 011)

 تتتى ةتتتورة يوريتتتا  كجتتتش    تتتدا  44أو  22معتتتدلى  وكتتتذل  تتت  مكمتتتورة ممامتتتة مد   تتتدا   4، 2معتتتدلى 
انباج الممح وامبةاةو لممغذياج الكبر    ،  و ، بتو،  إما إضا اج من ردة أو مابركة عمى  ر 44%)

 ، م  ، خ. والةغر  ح
 ي:  ويمكن تمخيص النتائج المتحصل عميها فيما يم

الممتتتبن متتت  ال ولتتت ور والاارةتتتي   يتتتادةز  تتت  متتت  المكمتتتور معنويتتتا  تتتى  4أثتتترج إضتتتا ة معتتتدب
وب المتتتا والممتتتبن بتتتو متتت  الحديتتتد والمنجنيتتتز والممتتتبن الكمتتتى متتت  النيبتتتروجي  و الحديتتتد وكتتتذل  محةتتت

 ت  كانتج الزيتادة المعنويتة عت  الممارنتة  تى منجنيتز المتا والممتبن الكمتى  2والمنجنيز لك  عند معدب 
 . منو

كجش    ى ةورة يوريا لزيادة معنويتة  تى محةتوب الحبتول والممتبن بتو  44وأدج إضا ة معدب
كجتتتش    تتتى  22متتت  النيبتتتروجي  و ال ولتتت ور والممتتتبن الكمتتتى متتت  ال ولتتت ور بينمتتتا زادج إضتتتا ة معتتتدب 

 ةورة يوريا الممبن م  النيبروجي   ى الحبول معنويا.
عنتتتو   تتتى زيتتتادة مع تتتش مأثتتتر كي  اتتتبر ميوريتتتا متتت  المكمتتتور و ال كتتتببتتترثير  إضتتتا ة ل عمومتتتا كتتتا 

 ت  مكمتور و  4الة اج المدرولة  ى علامة  ردية مع زيادة معدلاج الإضا ة وكانتج معاممتة إضتا ة 
كجش   )يوريار أ ضب معنويا ع  الممارنة م  حيتث محةتوب الحبتول والممتبن بتو مت  النيبتروجي   44

محةوب الما والممبن بو م  النيبروجي  و ال ولت ور و ال ول ور والبوباليوش والمنجنيز والاارةي  و 
والبوبالتتتتيوش و الحديتتتتد والمنجنيتتتتز وبب تتتتوم عمتتتتى لتتتتائر المعتتتتاملاج معنويتتتتا  تتتتى زيتتتتادة محةتتتتوب الحبتتتتول 

 . والممبن بو م  النيبروجي  و ال ول ور والمنجنيز والممبن بالما م  المنجنيز


