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ABSTRACT 

 

Two field experiments were conducted on clay 

loam soil during the two successive seasons, 

summer season 2017 using maize plants and win-

ter season 2017/2018 using barley plants at El-

Gemmeiza Agricultural Research Station, El-

Gharbia Governorate to evaluate the direct and 

residual effects of compost rates mixed with the 

surface soil layer to 10 cm or added in 30 cm mole 

depth, arranged in parallel orientation with respect 

to one another and spaced at 3 m apart besides 

the nitrogen fertilizer rates on improving some soil 

chemical properties. Furthermore economical 

analysis was done by calculating the net income 

for every treatment to determine the economical 

treatment.   

The rates of compost were 0.0, 2.5, 5.0 and 7.5 

Ton fed-1, while the nitrogen rates were 0.0, 50, 75 

and 100 % of the recommended dose for every 

growing crop. The experiments were conducted in 

a split-split plot in a randomized complete block 

design (RCBD) with three replicates.  

All treatments slightly decreased the soil reac-

tion (pH) in the two growing seasons. Soil salinity 

(EC), soluble cations and anions and total soluble 

salts (TSS) significantly increased by increasing 

nitrogen or compost rates and significantly de-

creased by increasing application depth. On the 

other hand, SAR values were significantly de-

creased with all treatments. All treatments led to 

significant increases in Ex. Ca, Mg, K and cation 

exchange capacity (CEC), whereas Ex. Na and 

ESP were significantly decreased with all treat-

ments in the two seasons. All treatments clearly 

enhanced total nutrients (N. P and K) of the inves-

tigated soil. Also, Organic carbon (O.C, %) and 

C/N ratio were significantly increased with all 

treatments. According to the economical analysis, 

the application of 5 ton compost fed-1 in 30 cm 

mole depth with 100 % the recommended dose of 

nitrogen fertilizer for every crop was the best 

treatment compared with the other treatments and 

get a markedly improve in chemical properties 

which reflect on higher yield, since it gave the 

highest net income (16809.80 L.E fed-1).  

 

Keywords: Moles, Compost, Soil chemical proper-

ties 

 

INTRODUCTION 

 

In the Middle Delta, at El-Gemmeiza Agricul-

tural Research Station, the reduction in crop yields 

could possibly be ascribed to the soil compaction 

that can be induced by agro mechanical operations 

for long periods, El-Maddah and El-Sodany 

(2003). Also, they reported that the moles at 2, 4 

and 6 m spacing in 30 and 60 cm depth clearly 

increased leaching the soluble salts and de-

creased EC and SAR values. Also, the crossed 

moles were better during the two seasons since 

they decreased EC, SAR and total soluble salts as 

compared with the achieved by parallel ones. 

Improving the heavy clay compacted soils can 

be achived by drainage and sub-soiling technique. 

Mole drains are conveniently used in heavy soils. If 

no changes in management practices were made 

after mole drains the study soil were re-compacted 

within 3 years with the same or worse physical 

chemical properties and land qualities. The zones 

broken channels should be too narrow to prevent 

the re-compacted in a few years. On the other 

hand, drainage installation for leaching purpose 

will only be fully successful if they permit the uni-

form leaching of soluble salts from the whole soil 

profile. 

http://ajs.journals.ekb.eg/
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El-Sabry et al (1992) found that the superiority 

of treatment was 3 m spacing compared with the 

other treatments (6, 8 and 12 m spacing). Further-

more all treatments increased leaching of soluble 

salts and decreased SAR values comparing with 

the control (without moling). 

Abou El-Soud et al (1996) reported that the 

data obtained in all seasons under their study that 

installation of moles at 2, 4 and 6 m spacing de-

creased ECe values by 40.5, 41.1 and 33.0 % re-

spectively comparing to the control. The crossed 

moles were better during all seasons since they 

decreased ECe by about 8.0 % as compared with 

that achieved by the parallel ones. 

El-Sodany et al (2016) found that the use of 

compost rates at different depths in moles (20 and 

40 cm) get a markedly improve in chemical proper-

ties which reflect on higher yield incorporated with 

high net income. Also, soil reaction (pH), SAR val-

ues were decreased by the addition of compost 

rates at different depths. While soil salinity (EC) 

and total soluble salts (TSS), soluble cations and 

anions, Organic carbon (O.C, %) and C/N ratio 

were increased.  

Moreover, most of the cultivated soils in our 

country have organic matter far way below a good 

agricultural soil that should contain at least 2% 

organic matter. So, when compost is applied to the 

soil, it can support plant growth and enhance plant 

yield as well as improve the physical, chemical and 

biological properties of soils (Convertini et al 

2004). 

Eghball et al (2004) found that the residual ef-

fects of manure and compost applications signifi-

cantly increased soil electrical conductivity and pH 

levels. Saraiya et al (2005) showed that the appli-

cation of compost prepared from rice residue to 

wheat increased organic carbon content. El-hady 

and Abo-Sedera (2006) reported that the soil con-

ditioning positively effect chemical and biological 

properties of the soil these effects are assembled 

in the following: (a) slightly decreasing soil pH, (b) 

increasing both CEC of the soil and its specific 

surface area indicating an improvement in activat-

ing chemical reactions in the soil, (c) increasing 

OM, organic carbon, total nitrogen % in the soil, 

Because the increase in total nitrogen is higher 

than that in organic carbon, narrower C/N ratio of 

treated soils were obtained indicating the minerali-

zation of organic nitrogen compounds and hence 

the possibility to save and provide available forms 

of N to growing plants, (d) increasing N, P and K in 

treated soil. 

El-Maddah et al (2012) found that all soil con-

ditioners slightly decreased the soil reaction (pH), 

Ex. Na and ESP and increase soil salinity, Ex. Ca, 

Mg and cation exchange capacity (CEC), Organic 

carbon (O.C, %), C/N ratio, available NPK and soil 

extractable metals (Fe, Zn, Mn and Cu). Also, El-

Sodany and El-Maddah (2009) reported that the 

use of organic matter lead to a slightly decreases 

in soil reaction (pH) and progressive increases in 

soil salinity (EC), soluble ions (Ca, Mg, Na, HCO3, 

Cl and SO4), total soluble salts (TSS) and sodium 

adsorption ratio (SAR). El-Shouny (2006) reported 

that the addition of different rates of soil amend-

ments, i.e., FYM and sulphur to clay soil at Kafer 

El-Shiekh Governorate decreased pH and ESP but 

increased the soluble cations and anions.  

Abd-Allah (2014) showed that the natural soil 

amendments such as water hyacinth compost, rice 

straw compost and farmyard manure had a slightly 

decrease in soil pH and progressive increase in 

soil EC for the two soil depths in the two growing 

seasons. Also, soluble cations and anions slightly 

increased with all added treatments. SAR and TSS 

values were increased compared with the control. 

Exchangeable Ca, Mg, K and CEC were in-

creased, while Ex. Na and ESP were decreased 

with all added amendments. 

El-Maddah et al (2015) show that some natu-

ral soil amendments, i.e., farmyard manure, sheep 

manure, rabbit manure and pigeon manure and 

their combinations slightly decreased soil pH and 

progressive increased soil salinity (EC). Also, solu-

ble cations and anions slightly increased except 

soluble Na decreased in some cases. SAR values 

were decreased while TSS values were increased 

compared with the control. Exchangeable Ca, Mg, 

K, CEC, organic carbon and C/N ratio were in-

creased with all added amendments while Ex. Na 

and ESP were decreased. Also, these amend-

ments clearly enhanced the nutrients of the inves-

tigated soil. 

Amer (2016) referred that cation exchange ca-

pacity was highly significant increased due to indi-

vidual application of biochar, compost tea, or mag-

netic iron ore and recorded the highest values by 

combination of treatments after harvesting of plant. 

Gayathri and Srinivasamurthy (2016) indicate 

that higher NPK content and higher root, shoot, dry 

weight in soil after harvest of maize were recorded 

of humic acid sources extracted from different or-

ganic wastes (poultry manure, pressmud, coffee 

pulp and urban compost) and lower nutrient con-

tent in soil was recorded in only NPK treated soils. 

Guo et al (2016) demonstrated that organic matter 
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and total N content from topsoil were significantly 

and positively related to cattle manure compost 

(CMC) input. Applying chemical fertilizers led to the 

lower SOM and total N content. Agegnehu et al 

(2016) found that organic amendments significant-

ly improved soil properties through increases in soil 

organic carbon (SOC), cation exchange capacity 

(CEC). The use of biochar, compost or compost + 

biochar may substantially reduce the amount of 

mineral fertilizer required for the sustainable pro-

duction of barley in the long term. Meena et al 

(2015) indicated the higher value of organic carbon 

was observed in farmyard manure applied equiva-

lent to 120 kg N/ha followed by vermicompost 

equivalent to 120 kg N/ha.  

Wapa and Oyetola (2014) found that the major 

soil chemical properties affected by the combined 

application of nitrogen fertilizer and different organ-

ic manures include soil pH, CEC, soil organic car-

bon, total nitrogen and C/N ratio. There was signif-

icant decrease in soil pH, soil CEC and C: N ratio 

as nitrogen fertilizer was applied in combination 

with poultry droppings in 2008 and 2009 and in the 

combined analysis. While, there was a significant 

increased in soil organic carbon content, total ni-

trogen contents with the addition of nitrogen ferti-

lizer application in combination with cow dung in 

2008 and 2009 and in the combined analysis. 

Zhong et al (2014) indicated that the soil pH val-

ues were decreased with more N application at 

different stages. N application could increase the N 

contents of leaf and stem, whereas less or excess 

N application should not significant improve maize 

yield. Reasonable N fertilizer amount (241.5 kg/ha) 

and application at two stages (30% at sowing and 

70% at jointing stage) could significant increase N 

utilization efficiency and improve maize yield. 

The purpose of this work is to find out the direct 

and residual effects of compost rates at 30 cm 

mole depth, arranged in parallel orientation with 

respect to one another's at 3 m spacing or placed 

on the surface layer with nitrogen fertilizer rates on 

improving some soil chemical properties. Further-

more, the whole improvements of such soils are 

economically determined by calculating the net 

income for all treatments.   

 

MATERIALS AND METHODS 

 

Two field experiments were conducted at El-

Gemmeiza Agricultural Research Station, El-

Gharbia Governorate during two consecutive grow-

ing seasons (summer season 2017 and winter 

season 2017/2018). The experiment was initiated 

in summer season 2017 using maize plants (Zea 

mays) and lasted for winter season 2017/2018 

using barley plants (Hordum vulgare) to study the 

effect and residual effects of nitrogen fertilizer and 

compost rates at 30 cm mole depth arranged in 

parallel orientation with respect to one another and 

spaced at 3 m aparts or mixed to 10 cm of surface 

soil layer on improving some soil chemical proper-

ties and some macronutrients content. Some soil 

properties of the experimental soil are presented in 

Table (1-a) and the used compost analysis are 

shown in Table (1-b). 

The experimental design was split-split plot 

with three replications. The main plots were for two 

application depths of compost, D1 (Surface appli-

cation ≈ 10 cm depth) and D2 (30 cm mole depth), 

sub plots were for nitrogen fertilizer rates (N1 = 

zero %, N2 = 50 %, N3 = 75 % and N4 = 100 % of 

recommended dose for each crop) and sub-sub 

plots were for compost rates (C1 = zero, C2 = 2.5, 

C3 = 5.0 and C4 = 7.5 ton fed-1). The plot area of 

the experiment was 24 m2 (4 m × 6 m) where the 

area of the experiment was divided into 32 plots for 

each replicate. 

The moles were constructed at 30 cm depth by 

special ditcher, then the compost was placed on 

the soil surface or filled moles manual. The addi-

tion of compost were done before maize sowing in 

the first season only and the residual effect of 

compost was studied on barley crop in the second 

one, where the same experimental plots were left 

without application of compost to study the residual 

effects in the first season.   

Maize grains (Zea mays L.) single cross 10 

maize hybrid were planted (Summer 2017) at the 

rate of 10 kg fed-1 during the first week of June 

2017. While, barley grains (Hordum vulgare L.) 

cultivar Giza 126 were planted in the second sea-

son at the rate of 50 kg fed-1 during the third week 

of December 2017.  

During the two seasons, the basal doses of P 

in the form of mono supper phosphate, 15.5 % 

P2O5 and K in the form of potassium sulphate, 48 

% K2O were applied according to the recommen-

dations for each crop, 31 Kg P2O5 fed-1 and 48 Kg 

K2O fed-1, for maize and 15.5 Kg P2O5 fed-1 and 24 

Kg K2O fed-1 for barley. While, the recommended 

dose of N fertilizer, 120 Kg N fed-1 for maize and 

45 Kg N fed-1 for barley, were applied in the form of 

ammonium nitrate, 33.5 % N. The normal agricul-

tural practices except those under study were car-

ried out as usual for each crop according to the 

recommendations of El-Gemmeiza Research Sta-

tion. 
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Table 1-a. Some soil properties of the experimental site 

 

Soil depth, cm 0-10 10-30 Soil depth, cm 0-10 10-30 

Physical properties 

Particle size distribution Texture class 
Clay 

loam 

Clay 

loam 

Coarse sand, % 5.17 4.65 Bulk density (Db, g cm-3) 1.38 1.41 

Fine sand, % 19.77 19.81 Total porosity (E, %) 47.92 46.79 

Silt, % 36.96 35.93 
Hydraulic conductivity (Kh, cm 

hr-1) 
0.47 0.44 

Clay, % 38.10 39.61 CaCO3, % 3.44 3.32 

Chemical properties 

pH, 1:2.5 (susp.) 7.76 7.78 
Exchangeable  

cations, meq/100g 

soil 

Ca 21.21 20.28 

EC, dSm-1 1.70 1.73 Mg 14.83 14.38 

Soluble ions, 

meq l-1 

Ca2+ 5.10 5.03 Na 5.95 5.84 

Mg2+ 3.77 3.42 K 0.64 1.04 

    Na+ 8.53 8.87 CEC, meq/100g soil 42.63 41.54 

 K+ 0.11 0.08 ESP, % 13.96 14.06 

CO3
2- 0.00 0.00 

Total macronutrients, 

% 

N 0.137 0.127 

HCO3- 2.30 2.45 P 0.031 0.029 

Cl- 7.86 7.91 K 0.317 0.304 

SO4
2- 6.84 6.94 Organic matter (O.M, %) 2.53 2.25 

SAR 4.17 4.34 Organic carbon (O.C, %) 1.465 1.304 

TSS, % 0.08 0.08 C / N ratio 10.69 10.27 

 

Table 1-b. Some chemical characteristics of the investigated compost 

 

Properties Compost Properties Compost 

pH (1:10 compost: water) 7.39 Bulk density, g/cm3 0.57 

EC, dS m-1(1:10  manure:water) 3.19 Moisture content, % 18.00 

Ca, % 0.84 Ash, % 66.33 

Mg, %  0.29 Organic matter, % 33.67 

Na, % 0.27 Organic carbon, % 19.53 

Cl, % 0.14 Total N, % 1.57 

Fe, ppm  1215.00 C/N ratio 12.44 

Zn, ppm  83.15 Total P, % 0.95 

Mn, ppm  72.80 Total K,  % 1.6 

Cu, ppm  31.25   

 

 

The compost was placed and mixed with sur-

face soil layer by chisel plow (9 shares) two passes 

at an average depth of 10 cm and underground 

moles 3 m spacing at 30 cm depth, with rate of 0.0, 

2.5, 5.0 and 7.5 ton fed-1 before sowing. 

At harvesting of each growing season, soil 

samples (10 and 30 cm depths) were collected 

after crop harvesting. The collected soil samples 

were air-dried, ground and passed through 2 mm 

sieve and stored for chemical analysis. 

Soil pH in soil water suspension (1: 2.5) and 

soil electrical conductivity (EC, dSm-1) in soil paste 

extract were measured. Soluble cations and ani-

ons were determined in soil paste extract using the 

methods described by Page et al. (1982).  

Sodium Adsorption Ratio (SAR) was calculated as: 

              SAR =  

2

/

/

lmeqMgCa

lmeqNa

+
 

 

Total soluble salts, % were calculated according to 

the following equation: 
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           T.S.S., % = 
100

064.0 SPdSmEC -1 ××
 

 

Where: SP = Saturation percentage 

Cation exchange capacity (CEC, meq/100g soil) 

was determined using sodium acetate solution 1.0 

N with pH 8.2, exchangeable cations (meq/100g 

soil) were displaced using 1.0 N ammonium ace-

tate solution. Exchangeable sodium percentage 

(ESP, %)   was calculated according to the follow-

ing equation : 

 

100
soilg.meq/100CEC

soilg.meq/100NaEx.
%,ESP              

 

Organic matter was determined by Walkely and 

Black method according to Black (1965). Total 

NPK of the soil were determined according to 

Hesse (1971). Total nitrogen by macro-Kjeldahel 

method, total phosphorus by ascorbic acid molyb-

denum blue method and total potassium by flame 

photometer method.  

Economic evaluation was done to compare be-

tween different treatments to state which one is 

more reliable. The test was executed according to 

the price of the yield (2000 L.E. ton-1 maize in the 

first season and 4000 L.E. ton-1 seed of barley and 

1000 L.E. ton-1 straw of barley in the second sea-

son), as well as the cost of different treatments 

including the price of plowing which was calculated 

considering conventional method of estimating 

both fixed and variable costs. The collected data 

were statistically analyzed according to procedure 

out lined by Sendecor and Cochran (1981).  
 

RESULTS AND DISCUSSION 
 

I- Effect of different treatments on some soil 

chemical properties 
 

1- Soil reaction (pH) 

 

The effect of compost rates filled 30 cm mole 

depth or placed on the surface soil layer with nitro-

gen fertilizer rates on soil reaction (pH) are shown 

in Tables (2 and 3). The results indicate that, all 

different treatments led to slightly decreases in soil 

pH for the two growing seasons. The lowest pH 

value was obtained by the addition of 7.5 ton com-

post fed-1 in 30 cm mole depth with 100 % recom-

mended dose of nitrogen fertilizer for each crop, 

which decreased to 7.12 and 7.08 in the first and 

second seasons, respectively. These results reveal 

that the decrease in soil pH values may have been 

caused by soil microbial activity that produced CO2 

and organic acids. Modification of soil pH is more 

important because microbial activity decreases blow 

6 or increases above 7 (Mohammad and Battikhi, 

1997). Similar conclusion was obtained by El-

Sodany et al (2007), they showed that the organic 

residues filled moles at different depths slightly 

decrease the soil reaction (pH). 

The results also reveal that the application 

depth was significantly decrease soil pH, where the 

use of 30 cm mole depth (D2) decreased it more 

than surface depth (D1). The decreases of soil pH 

mean values reached to 7.39 and 7.34 at 30 cm 

mole depth, while the surface depth reached to 7.43 

and 7.38 in the first and second seasons, respec-

tively. This reduction may be due to the fact that the 

mole drains allow water and organic acids resulted 

from organic matter decomposition to percolate and 

downward taking them to deeper layer of soil. Simi-

lar results was obtained by El-Maddah et al (2007). 

The results from these tables show that increas-

ing nitrogen fertilizer rates gave significant de-

creases in soil pH, where the lowest pH mean value 

was recorded by the addition of 100 % of recom-

mended dose nitrogen fertilizer for each crop under 

the experimental treatments, which decreased to 

7.21 and 7.16 of the first and second seasons, re-

spectively. These results may be due to by increas-

ing N fertilizer rates the C/N ratio in soil became 

narrow which led to accelerate the decomposition of 

organic substances causing decreases in soil pH. 

These results are in line with Wapa and Oyetola 

(2014) and Zhong et al (2014).  

Also, the results show that the addition of com-

post rates obtained significant decreases in soil pH. 

The lowest pH mean value was recorded by the 

addition of 7.5 ton compost fed-1, which decreased 

to 7.35 and 7.30 of the first and second seasons, 

respectively. These results reveal that there is no 

wide variation between these added treatments on 

soil pH values. This may be due to the magnitude of 

pH change depends on many soil properties, includ-

ing buffering capacity and length of time after the 

application organic material. Modification of soil pH 

is also important because trace metals became 

more plant available as the pH decreases. In addi-

tion, microbial activity decreases as the pH de-

creases below 6 or increases above 7. Similar con-

clusion was obtained by El-Shouny (2006), who 

reported that application of different rates of soil 

amendments, i.e., FYM and sulphur to clay soil at 

kafer El-Shiekh Governorate decreased pH. These 

results are also in line with El-Maddah et al (2012) 

and El-Sodany et al (2016). 
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Table 2. Effect of different treatments on some soil chemical properties after maize in the first season 

(summer 2017) 
 

Application 
depth cm 

Nitrogen 
fertilizer 

Compost 
rates 

(ton fed-1) 

pH, 1:2.5 
(susp.) 

EC, 
dSm-1 

Cations, meq l-1 Anions, meq l-1 

SAR TSS, % 
Ca++ Mg++ Na+ K+ HCO3

- Cl - SO4
- - 

D1 

N1 

C1 7.75 1.68 5.06 3.18 8.45 0.11 2.25 7.81 6.74 4.16 0.08 

C2 7.63 1.92 5.64 4.30 9.04 0.22 2.95 9.03 7.22 4.05 0.10 

C3 7.61 1.94 5.78 4.33 9.06 0.23 2.99 9.12 7.29 4.03 0.10 

C4 7.59 1.97 5.84 4.53 9.10 0.23 3.04 9.33 7.33 4.00 0.10 

N2 

C1 7.65 2.03 5.93 4.92 9.31 0.14 3.01 9.43 7.86 4.00 0.10 

C2 7.44 2.12 6.33 5.23 9.41 0.23 3.25 9.97 7.98 3.91 0.11 

C3 7.43 2.17 6.53 5.47 9.46 0.24 3.28 10.37 8.05 3.86 0.11 

C4 7.42 2.19 6.55 5.61 9.49 0.25 3.30 10.44 8.16 3.85 0.12 

N3 

C1 7.47 2.09 6.23 5.12 9.33 0.22 3.11 9.80 7.99 3.92 0.10 

C2 7.32 2.25 6.97 5.72 9.56 0.25 3.32 10.52 8.66 3.80 0.11 

C3 7.31 2.28 7.09 5.84 9.61 0.26 3.38 10.65 8.77 3.78 0.12 

C4 7.30 2.29 7.12 5.89 9.62 0.27 3.41 10.70 8.79 3.77 0.12 

N4 

C1 7.35 2.37 7.39 6.30 9.71 0.30 3.20 11.46 9.04 3.71 0.11 

C2 7.19 2.51 8.23 6.55 9.95 0.37 4.61 11.72 8.77 3.66 0.12 

C3 7.18 2.66 8.89 7.16 10.17 0.38 4.78 12.14 9.68 3.59 0.14 

C4 7.17 2.89 10.00 8.20 10.31 0.39 4.86 12.40 11.64 3.42 0.15 

D2 

N1 

C1 7.73 1.64 4.69 3.27 8.37 0.07 2.23 7.61 6.56 4.20 0.08 

C2 7.57 1.69 4.89 3.40 8.45 0.16 2.31 7.72 6.87 4.15 0.09 

C3 7.55 1.72 5.04 3.51 8.48 0.17 2.42 7.86 6.92 4.10 0.09 

C4 7.54 1.75 5.13 3.71 8.49 0.17 2.55 7.91 7.04 4.04 0.10 

N2 

C1 7.58 1.86 5.60 4.27 8.57 0.16 2.57 8.86 7.17 3.86 0.09 

C2 7.41 2.11 6.57 5.27 9.05 0.21 2.96 10.35 7.79 3.72 0.11 

C3 7.40 2.12 6.59 5.34 9.06 0.21 2.98 10.40 7.82 3.71 0.11 

C4 7.39 2.14 6.66 5.45 9.08 0.21 3.02 10.52 7.86 3.69 0.12 

N3 

C1 7.46 1.91 5.79 4.45 8.67 0.19 2.80 9.11 7.19 3.83 0.09 

C2 7.28 1.97 6.15 4.51 8.78 0.26 2.85 9.55 7.30 3.80 0.10 

C3 7.27 1.98 6.18 4.55 8.79 0.28 2.87 9.61 7.32 3.79 0.11 

C4 7.26 2.00 6.26 4.64 8.81 0.29 2.90 9.68 7.42 3.77 0.11 

N4 

C1 7.34 2.25 7.20 5.80 9.25 0.25 3.30 11.00 8.20 3.63 0.11 

C2 7.15 2.26 7.24 5.84 9.26 0.26 3.34 11.04 8.22 3.62 0.12 

C3 7.14 2.32 7.43 6.11 9.34 0.32 3.63 11.24 8.33 3.59 0.13 

C4 7.12 2.37 7.65 6.34 9.39 0.32 3.86 11.34 8.50 3.55 0.13 

A Application 
depth cm 

D1 (surface) 7.43 2.21 6.85 5.52 9.47 0.26 3.42 10.31 8.37 3.84 0.11 

D2 (30 cm) 7.39 2.01 6.19 4.78 8.87 0.22 2.91 9.61 7.53 3.82 0.11 

F - test ** *        ** ** 

B        Nitrogen 
fertilizer 

N1 (0%) 7.62 1.79 5.26 3.78 8.68 0.17 2.59 8.30 7.00 4.09 0.09 

N2 (50%) 7.47 2.09 6.35 5.20 9.18 0.21 3.05 10.04 7.84 3.83 0.11 

N3 (75%) 7.33 2.10 6.47 5.09 9.15 0.25 3.08 9.95 7.93 3.81 0.11 

N4 (100%) 7.21 2.45 8.00 6.54 9.67 0.32 3.95 11.54 9.05 3.60 0.13 

F - test ** **        ** ** 

C     Compost 
rates (ton) 

C1 (0) 7.54 1.98 5.99 4.66 8.96 0.18 2.81 9.39 7.59 3.91 0.10 

C2 (2.5) 7.37 2.10 6.50 5.10 9.19 0.25 3.20 9.99 7.85 3.84 0.11 

C3 (5) 7.36 2.15 6.69 5.29 9.25 0.26 3.29 10.17 8.02 3.81 0.11 

C4 (7.5) 7.35 2.20 6.90 5.55 9.29 0.27 3.37 10.29 8.34 3.76 0.12 

F - test ** **        * ** 

 

 

2- Soil salinity (EC) and soluble ions 

 

Data in Tables (2 and 3) show that all different 

treatments caused a significant affects on soil EC 

values. The highest values were obtained by the 

addition of 7.5 ton compost fed-1 in 10 cm depth with 

100 % recommended dose of nitrogen fertilizer for 

each crop, where it increased to 2.89 and 2.95  

dSm-1 in the first and second seasons, respectively 

as compared with other treatments. Similar results 

were obtained by Eghball et al (2004). These re-

sults reveal that the highest values of soil EC may 

be due to the addition of nitrogen fertilizer or com-

post, where the EC values were decreased with 

increasing depth to 30 cm. Similar conclusion was 

obtained by El-Maddah and El-Sodany (2003). 
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Table 3. Effect of different treatments on some soil chemical properties after barley in the second season 

(winter 2017/2018) 
 

Application 

depth cm 

Nitrogen 

fertilizer 

Compost 

rates 

(ton fed-1) 

pH, 

1:2.5 

(susp.) 

EC, 

dSm-1 

Cations, meq l-1 Anions, meq l-1 

SAR 
TSS, 

% Ca++ Mg++ Na+ K+ HCO3
- Cl - SO4

- - 

D1 

N1 

C1 7.74 1.73 4.44 3.29 9.48 0.09 2.54 8.01 6.75 4.82 0.08 

C2 7.58 2.10 5.76 4.66 10.43 0.15 3.93 9.49 7.58 4.57 0.11 

C3 7.56 2.14 5.91 4.88 10.45 0.16 3.96 9.80 7.64 4.50 0.11 

C4 7.54 2.16 5.97 4.97 10.49 0.17 3.99 9.91 7.70 4.49 0.12 

N2 

C1 7.59 2.24 6.02 4.99 11.19 0.20 3.71 10.37 8.32 4.77 0.11 

C2 7.39 2.37 6.50 5.65 11.25 0.30 4.20 11.05 8.45 4.56 0.12 

C3 7.38 2.39 6.64 5.67 11.27 0.32 4.23 11.18 8.49 4.54 0.13 

C4 7.37 2.43 6.84 5.77 11.36 0.33 4.26 11.33 8.71 4.52 0.13 

N3 

C1 7.42 2.26 6.13 5.09 11.24 0.14 4.08 10.46 8.06 4.75 0.11 

C2 7.27 2.46 7.30 5.69 11.35 0.26 4.73 11.46 8.41 4.45 0.12 

C3 7.26 2.47 7.34 5.73 11.36 0.27 4.78 11.48 8.44 4.44 0.13 

C4 7.25 2.50 7.49 5.84 11.39 0.28 4.89 11.58 8.53 4.41 0.14 

N4 

C1 7.30 2.57 7.71 6.41 11.29 0.29 4.39 12.02 9.29 4.25 0.13 

C2 7.15 2.78 8.44 7.58 11.41 0.37 5.12 12.99 9.69 4.03 0.14 

C3 7.14 2.87 8.86 7.94 11.52 0.38 5.14 13.31 10.25 3.97 0.15 

C4 7.13 2.95 9.13 8.38 11.60 0.39 5.18 13.39 10.93 3.92 0.16 

D2 

N1 

C1 7.68 1.63 4.17 2.94 9.14 0.05 2.17 7.74 6.39 4.85 0.08 

C2 7.51 1.81 4.97 3.50 9.56 0.07 2.74 8.49 6.87 4.65 0.09 

C3 7.50 1.83 4.98 3.62 9.63 0.07 2.80 8.55 6.95 4.64 0.10 

C4 7.48 1.88 5.14 3.91 9.67 0.08 2.92 8.87 7.01 4.55 0.10 

N2 

C1 7.52 2.07 5.95 4.28 10.33 0.14 2.76 10.02 7.92 4.57 0.10 

C2 7.36 2.12 6.07 4.48 10.43 0.22 3.07 10.14 7.99 4.54 0.11 

C3 7.35 2.15 6.15 4.62 10.48 0.25 3.09 10.32 8.09 4.52 0.12 

C4 7.34 2.17 6.15 4.75 10.54 0.26 3.15 10.40 8.15 4.51 0.12 

N3 

C1 7.41 2.08 6.05 4.32 10.37 0.06 2.78 10.06 7.96 4.55 0.10 

C2 7.24 2.24 6.47 4.96 10.79 0.18 3.40 10.80 8.20 4.51 0.12 

C3 7.23 2.27 6.63 5.03 10.85 0.19 3.44 10.95 8.31 4.49 0.12 

C4 7.22 2.29 6.71 5.11 10.88 0.20 3.46 11.11 8.33 4.48 0.13 

N4 

C1 7.29 2.40 7.37 5.93 10.48 0.22 3.45 11.64 8.91 4.06 0.12 

C2 7.11 2.48 7.47 6.54 10.50 0.29 3.71 12.14 8.95 3.97 0.13 

C3 7.10 2.53 7.70 6.77 10.53 0.30 3.88 12.39 9.03 3.91 0.14 

C4 7.08 2.56 7.87 6.86 10.56 0.31 4.03 12.43 9.14 3.89 0.14 

A  

Application 

depth cm 

D1 (surface) 7.38 2.40 6.91 5.78 11.07 0.26 4.32 11.11 8.58 4.44 0.12 

D2 (30 cm) 7.34 2.16 6.24 4.85 10.30 0.18 3.18 10.38 8.01 4.42 0.11 

F - test ** **        ** * 

B  Nitrogen 

fertilizer 

N1 (0%) 7.57 1.91 5.17 3.97 9.86 0.11 3.13 8.86 7.11 4.63 0.10 

N2 (50%) 7.41 2.24 6.29 5.03 10.86 0.25 3.56 10.60 8.27 4.57 0.12 

N3 (75%) 7.29 2.32 6.77 5.22 11.03 0.20 3.95 10.99 8.28 4.51 0.12 

N4 (100%) 7.16 2.64 8.07 7.05 10.99 0.32 4.36 12.54 9.52 4.00 0.14 

F - test ** **        ** ** 

C  Compost 

rates (ton) 

C1 (0) 7.49 2.12 5.98 4.66 10.44 0.15 3.24 10.04 7.95 4.58 0.10 

C2 (2.5) 7.33 2.30 6.62 5.38 10.72 0.23 3.86 10.82 8.27 4.41 0.12 

C3 (5) 7.32 2.33 6.78 5.53 10.76 0.24 3.92 11.00 8.40 4.38 0.13 

C4 (7.5) 7.30 2.37 6.91 5.70 10.81 0.25 3.99 11.13 8.56 4.35 0.13 

F - test ** **        ** ** 
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The results indicate that the increasing of ap-

plication depth led to significantly decreases on EC 

values as compared with the surface depth, where 

the use of 30 cm mole depth was more effective on 

decreasing EC values than 10 cm surface depth. 

The lowest EC values were obtained by the use of 

30 cm mole depth (D2) compared with surface 

depth (D1), where the EC mean values were de-

creased from 2.21 to 2.01 dSm-1 in the first season 

and from 2.40 to 2.16 dSm-1 in the second one, 

respectively. Similar conclusion was obtained by El-

Sodany et al (2016). 

Regarding the effect of nitrogen fertilizer rates, 

data indicate that soil EC values were significantly 

increased by increasing the addition of nitrogen ferti-

lizer, where the highest EC values were obtained 

by the addition of 100 % recommended dose of 

nitrogen fertilizer for each crop. The highest EC 

mean values were reached to 2.45 and 2.64 dSm-1 in 

the first and second seasons, respectively. 

Also, the effect of compost rates were presented 

in Tables (2 and 3), the results reveal that soil EC 

values were significantly increased by increasing the 

compost rates addition. The highest EC mean values 

were recorded by the addition of 7.5 ton compost fed-

1, which it increased to 2.20 and 2.37 dSm-1  in the 

first and second seasons, respectively. These results 

are in agreement with that obtained by El-Sodany  

and El-Maddah (2009) and El-Sodany et al 

(2016) 

Concerning the soluble ions, the results in Tables 

(2 and 3) show that the soluble ions, i.e., calcium, 

magnesium, sodium, potassium, bicarbonate, chloride 

and sulphate increased with all different treatments, 

which take the same trend as soil EC values. After 

harvesting of the first growing season, the increases 

of soluble Ca, Mg, Na, K, HCO3, Cl and SO4 were 

reached to 10.00, 8.20, 10.31, 0.39, 4.86, 12.40 and 

11.64 meq l-1, and reached to 9.13, 8.38, 11.60, 0.39, 

5.18, 13.39 and 10.93 meq l-1 after harvesting of the 

second growing season, under D1 and application of 

N4 and C4 treatments.   

The results revealed that the application depth led 

to decreases in soluble ions. The lowest mean values 

of soluble Ca, Mg, Na, K, HCO3, Cl and SO4 were rec-

orded at 30 cm mole depth, where decreased to 6.19, 

4.78, 8.87, 0.22, 2.91, 9.61 and 7.53 meq l-1 in the first 

season and decreased to 6.24, 4.85, 10.30, 0.18, 3.18, 

10.38 and 8.01 meq l-1 in the second one, respectively. 

On the other hand, the results show that the in-

creases of nitrogen fertilizer rates were increased solu-

ble ions, where the highest values were recorded by 

the addition of 100 % recommended dose of nitro-

gen fertilizer for each crop. The highest mean values 

of soluble Ca, Mg, Na, K, HCO3, Cl and SO4 were in-

creased to 8.00, 6.54, 9.67, 0.32, 3.95, 11.54 and 9.05 

meq l-1 in the first season and increased to 8.07, 7.05, 

10.99, 0.32, 4.36, 12.54 and 9.52 meq l-1 in the second 

one, respectively.   

Likewise, the results clear that the increases of 

compost rates addition were increased soluble ions, 

where the highest mean values of soluble Ca, Mg, Na, 

K, HCO3, Cl and SO4 were recorded by the addition 

of 7.5 ton compost fed-1, where they increased to 

6.90, 5.55, 9.29, 0.27, 3.37, 10.29 and 8.34 meq l-1 in 

the first season, and 6.91, 5.70, 10.81, 0.25, 3.99, 

11.13 and 8.56 meq l-1 in the second one, respective-

ly. It can be noticed that the higher mean values of the 

treated soil with compost at the end of the second sea-

son compared with the first one may be due to high 

residual effect of this compost in the second season. 

These results are in agreement with that obtained by 

El-Shouny (2006), El-Maddah et al (2012) and 

El-Sodany et al (2016) 

 

3- Sodium adsorption ratio (SAR) and total soluble 

salts (TSS) 

 

Data in Tables (2 and 3) show that sodium ad-

sorption ratio (SAR) and total soluble salts (TSS) 

markedly affected by the addition of compost rates 

filled 30 cm mole depth with nitrogen fertilizer 

rates. The lowest values of SAR and the highest val-

ues of TSS were recorded by the addition of 7.5 ton 

compost fed-1 in surface layer (10 cm depth) with 100 

% recommended dose of nitrogen fertilizer for each 

crop, where the SAR value decreased to 3.42 and 

3.92, while, the TSS value increased to 0.15 and 0.16 

%, in the first and second seasons, respectively. 

Concerning the application depth, the results indi-

cate that the increases of application depth led to sig-

nificantly decreases of SAR and TSS values. The low-

est values of SAR and TSS were recorded by using 30 

cm mole depth, where the mean values of SAR were 

decreased to 3.82 and 4.42, also the mean values of 

TSS decreased to 0.11 % in the first and second sea-

sons, respectively. Similar results were obtained by 

El-Maddah and El-Sodany (2003) 

Concerning the effect of nitrogen fertilizer rates, 

data indicate that the SAR values were significantly 

decreased, while, the TSS values were significantly 

increased by increasing nitrogen fertilizer rates addi-

tion. The lowest values of SAR and the highest values 

of TSS were recorded by the addition of 100 % rec-

ommended dose of nitrogen fertilizer for each crop, 

where the mean values of SAR were decreased to 
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3.60 and 4.00, while the mean values of TSS were 

increased to 0.13 and 0.14 % in the first and second 

seasons, respectively.   

Data presented in Tables (2 and 3) also indicated 

that the addition of compost rates caused significant 

decreases in SAR values and significant increases in 

TSS. The lowest values of SAR and the highest values 

of TSS were recorded by the addition of 7.5 ton com-

post fed-1. The lowest mean values of SAR were de-

creased to 3.76 and 4.35, while the highest mean val-

ues of TSS was increased to 0.12 and 0.13 % in the 

first and second seasons, respectively. Similar results 

were obtained by El-Maddah and El-Sodany 

(2003). 
 

II- Effect of different treatments on exchangea-

ble cations, cation exchange capacity and ex-

changeable sodium percentage 
 

1- Exchangeable cations (Ca, Mg and K) and 

cation exchange capacity 
 

The results in Table (4) show that the ex-

changeable cations (Ca, Mg and K, meq/100g soil) 

and cation exchange capacity (CEC, meq/100g 

soil) were significantly affected by the addition of 

compost rates filled 30 cm mole depth with nitro-

gen fertilizer rates. The results indicate that the Ex. 

Ca, Mg, K and CEC were significantly increased 

with all different treatments, where the highest val-

ues were obtained by the addition of 7.5 ton compost 

fed-1 in 30 cm mole depth with 100 % recommended 

dose of nitrogen fertilizer for each crop. The in-

creases of the Ex. Ca, Mg, K and CEC were 

reached to 21.66, 15.21, 0.89 and 43.38 meq/100g 

soil in the first season, and reached to 21.68, 

15.24, 0.90 and 43.42 meq/100g soil in the second 

one, respectively.  Similar conclusion was obtained 

by El-Maddah et al. (2015) and Amer (2016). 

Concerning the application depth, the results indi-

cate that the Ex. Ca, Mg, K and CEC values were 

significantly increased by increasing the application 

depth as compared with the surface depth. The 

highest mean values of them were recorded by 

using 30 cm mole depth, where the values were 

reached to 21.49, 15.03, 0.81 and 43.07 meq/100g 

soil in the first season, while in the second one, 

they were reached to 21.51, 15.06, 0.83 and 43.11 

meq/100g soil, respectively.  

Data in Table (4) indicate that increasing nitrogen 

fertilizer rates led to significantly increases of the 

Ex. Ca, Mg, K and CEC values, where the highest 

values were obtained by the addition of 100 % rec-

ommended dose of nitrogen fertilizer for each crop. 

The highest mean values of Ex. Ca, Mg, K and 

CEC were 21.54, 15.09, 0.84 and 43.16 meq/100g 

in the first season, and were 21.57, 15.13, 0.85 

and 43.22 meq/100g soil in the second one, re-

spectively. These results may be due to accelerat-

ing of organic materials decomposition resulting 

increases in CEC and ex. cations in soil.  Similar 

results were obtained by Abd-Allah (2014) and 

Wapa and Oyetola (2014) 

Regarding the addition of compost rates, the re-

sults reveal that the Ex. Ca, Mg, K and CEC values 

were significantly increased with increasing com-

post rates. The highest mean values were recorded 

by the addition of 7.5 ton compost fed-1, where they 

reached to 21.54, 15.12, 0.91 and 43.26 meq/100g 

soil in the first season, and reached to 21.57, 

15.15, 0.92 and 43.30 meq/100g in the second 

one. Similar results were obtained by El-hady & 

Abo-Sedera (2006), El-Maddah et al (2012) and 

Agegnehu et al (2016). 
 

2- Exchangeable sodium and exchangeable so-

dium percentage 
 

The results in Table (4) indicate that the Ex. Na 

(meq/100 g soil) and the exchangeable sodium 

percentage (ESP, %) were significantly decreased 

with all treatments at the two soil depths (10 and 

30 cm) in the two seasons. The lowest values of 

Ex. Na and ESP were caused by the addition of 7.5 

ton compost fed-1 filled 30 cm mole depth with 100 % 

recommended dose of nitrogen fertilizer for each 

crop, where they decreased to 5.62 and 5.60 

meq/100 g soil for Ex. Na and 12.96 and 12.90 % 

for ESP, in the first and second seasons, respec-

tively. Similar results were obtained by El-Shouny 

(2006). 

The results in the same table reveal that the Ex. 

Na and ESP values were significantly decreased 

by increasing the application depth, where the use of 

30 cm mole depth was more effective than surface 

application on decreasing Ex. Na and ESP values. 

The decreases mean values of Ex. Na were 

reached to 5.74 and 5.72 meq/100 g soil, also the 

decreases of ESP were reach to 13.33 and 

13.27% in the first and second seasons, respec-

tively. 

Regarding the application of nitrogen fertilizer 

rates, it can be noticed that the Ex. Na and ESP 

values were significantly decreased with increasing 

nitrogen fertilizer rates, where the lowest values 

were recorded by using 100 % recommended dose 

of nitrogen fertilizer for each crop. The lowest mean 

values of Ex. Na and ESP were decreased to 5.69 

meq/100 g soil, 13.18 % in the first season, and to 

be 5.68 meq/100 g soil, 13.14 % in the second 

one, respectively. 
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Table 4. Effect of different treatments on exchangeable cations after maize and barley in the first and second 

seasons (summer 2017 and winter 2017/2018) 
 

Application 
depth 
 cm 

Nitrogen 
fertilizer 

Compost 
rates 

(ton fed-1) 

Maize (first season, summer 2017) Barley (second season, winter 2017/2018). 

Exchangeable cations, 
meq/100g soil 

CEC, 
meq/100g 

soil 

ESP, 
 % 

Exchangeable cations, 
meq/100g soil 

CEC, 
meq/100g 

soil 

ESP, 
 % 

Ca Mg Na K Ca Mg Na K 

D1 

N1 

C1 21.22 14.82 5.94 0.64 42.62 13.94 21.23 14.83 5.93 0.65 42.64 13.91 

C2 21.24 14.84 5.90 0.71 42.69 13.82 21.27 14.87 5.89 0.72 42.75 13.78 

C3 21.29 14.90 5.88 0.82 42.89 13.71 21.31 14.92 5.86 0.84 42.93 13.65 

C4 21.35 15.04 5.84 0.88 43.11 13.55 21.38 15.07 5.83 0.89 43.17 13.50 

N2 

C1 21.24 14.85 5.90 0.66 42.65 13.83 21.26 14.86 5.88 0.67 42.67 13.78 

C2 21.32 14.96 5.81 0.73 42.82 13.57 21.35 14.99 5.80 0.74 42.88 13.53 

C3 21.35 15.00 5.79 0.80 42.94 13.48 21.37 15.02 5.77 0.81 42.97 13.43 

C4 21.45 15.11 5.76 0.90 43.22 13.33 21.48 15.14 5.75 0.91 43.28 13.29 

N3 

C1 21.33 14.94 5.86 0.66 42.79 13.69 21.36 14.98 5.85 0.68 42.87 13.65 

C2 21.38 15.09 5.81 0.78 43.06 13.49 21.40 15.12 5.79 0.79 43.10 13.43 

C3 21.42 15.12 5.77 0.86 43.17 13.37 21.44 15.15 5.75 0.87 43.21 13.31 

C4 21.46 15.13 5.71 0.91 43.21 13.21 21.48 15.16 5.69 0.92 43.25 13.16 

N4 

C1 21.37 14.97 5.82 0.70 42.86 13.58 21.40 15.01 5.82 0.72 42.95 13.55 

C2 21.44 15.03 5.74 0.81 43.02 13.34 21.48 15.08 5.74 0.83 43.13 13.31 

C3 21.54 15.11 5.62 0.89 43.16 13.02 21.58 15.16 5.62 0.91 43.27 12.99 

C4 21.60 15.14 5.57 0.97 43.28 12.87 21.63 15.18 5.56 0.98 43.35 12.83 

D2 

N1 

C1 21.24 14.84 5.93 0.71 42.72 13.88 21.26 14.86 5.92 0.72 42.76 13.84 

C2 21.29 14.89 5.88 0.73 42.79 13.74 21.31 14.91 5.86 0.75 42.83 13.68 

C3 21.48 14.98 5.72 0.79 42.97 13.31 21.50 15.00 5.70 0.81 43.01 13.25 

C4 21.64 15.09 5.69 0.84 43.26 13.15 21.66 15.11 5.67 0.86 43.30 13.09 

N2 

C1 21.29 14.90 5.87 0.72 42.78 13.72 21.31 14.92 5.85 0.74 42.82 13.66 

C2 21.38 14.95 5.80 0.76 42.89 13.52 21.40 14.97 5.78 0.78 42.93 13.46 

C3 21.39 14.98 5.76 0.85 42.98 13.40 21.41 15.00 5.74 0.87 43.02 13.34 

C4 21.56 15.10 5.70 0.94 43.30 13.16 21.58 15.12 5.68 0.96 43.34 13.11 

N3 

C1 21.38 14.99 5.78 0.74 42.89 13.48 21.40 15.02 5.76 0.75 42.93 13.42 

C2 21.55 15.07 5.71 0.81 43.14 13.24 21.57 15.10 5.69 0.82 43.18 13.18 

C3 21.58 15.09 5.67 0.88 43.22 13.12 21.60 15.12 5.65 0.89 43.26 13.06 

C4 21.62 15.13 5.61 0.92 43.28 12.96 21.64 15.16 5.59 0.93 43.32 12.90 

N4 

C1 21.54 15.02 5.75 0.78 43.09 13.34 21.56 15.05 5.73 0.79 43.13 13.29 

C2 21.57 15.06 5.72 0.80 43.15 13.26 21.59 15.09 5.70 0.81 43.19 13.20 

C3 21.61 15.18 5.66 0.85 43.30 13.07 21.63 15.21 5.64 0.86 43.34 13.01 

C4 21.66 15.21 5.62 0.89 43.38 12.96 21.68 15.24 5.60 0.90 43.42 12.90 

A Applica-

tion depth 

cm 

D1 (surface) 21.38 15.00 5.80 0.80 42.97 13.49 21.40 15.03 5.78 0.81 43.03 13.44 

D2 (30 cm) 21.49 15.03 5.74 0.81 43.07 13.33 21.51 15.06 5.72 0.83 43.11 13.27 

F - test ** ** ** ** ** ** ** ** ** ** ** ** 

B Nitrogen 

fertilizer 

N1 (0%) 21.34 14.93 5.85 0.77 42.88 13.64 21.37 14.95 5.83 0.78 42.92 13.59 

N2 (50%) 21.37 14.98 5.80 0.80 42.95 13.50 21.40 15.00 5.78 0.81 42.99 13.45 

N3 (75%) 21.47 15.07 5.74 0.82 43.10 13.32 21.49 15.10 5.72 0.83 43.14 13.26 

N4 (100%) 21.54 15.09 5.69 0.84 43.16 13.18 21.57 15.13 5.68 0.85 43.22 13.14 

F - test ** ** ** ** ** ** ** ** ** ** ** ** 

C Compost 

rates (ton) 

C1 (0) 21.33 14.92 5.86 0.70 42.80 13.68 21.35 14.94 5.84 0.72 42.85 13.64 

C2 (2.5) 21.40 14.99 5.80 0.77 42.95 13.50 21.42 15.02 5.78 0.78 43.00 13.45 

C3 (5) 21.46 15.05 5.73 0.84 43.08 13.31 21.48 15.07 5.72 0.86 43.13 13.26 

C4 (7.5) 21.54 15.12 5.69 0.91 43.26 13.15 21.57 15.15 5.67 0.92 43.30 13.10 

F - test ** ** ** ** ** ** ** ** ** ** ** ** 
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Also, the results reveal that the Ex. Na and ESP 

values were significantly decreased with increasing 

compost rates, where the lowest values were ob-

tained by the addition of 7.5 ton compost fed-1. The 

decreases of Ex. Na were reached to 5.69 and 

5.67 meq/100 g soil, and the decreases of ESP 

were reached to 13.15 and 13.10 % as a mean 

values in the first and second seasons, respective-

ly. Similar conclusion was obtained by El-Maddah 

et al (2012). 
 

III- Effect of different treatments on soil macronu-

trients and C/N ratio. 

 

1- Soil macronutrients 

 

Results in Table (5) indicate that total macronutri-

ents of soil (N, P and K) were increased with all treat-

ments for the two soil depths (10 and 30 cm) at the end 

of the two growing seasons. The highest values of total 

soil N, P and K were recorded by the addition of 7.5 

ton compost fed-1 filled in 30 cm mole depth with 100 

% recommended dose of nitrogen fertilizer for each 

crop, where the increases were reached to 0.156, 

0.053 and 0.349 % in the first season and 0.158, 0.056 

and 0.360 % in the second one for the total soil N, P 

and K , respectively.  

Data in Table (5) indicate that total soil N, P and K 

were significantly increased by increasing application 

depth, where the use of 30 cm mole depth was more 

effective on increasing total soil N, P and K than 10 cm 

surface depth. The increases of them reached to 

0.148, 0.042 and 0.335 % in the first season, while in 

the second one reached to 0.150, 0.045 and 0.345 %, 

respectively as a mean values. 

Concerning the application of nitrogen fertilizer 

rates, the results reveal that total soil N, P and K 

were significantly increased by using 100 % rec-

ommended dose of nitrogen fertilizer for each crop. 

It can be noticed that, the increases of total soil N, 

P and K reached to 0.151, 0.046 and 0.339 % in 

the first season, while in the second one reached 

to 0.152, 0.048 and 0.348 %, respectively. Similar 

conclusions were obtained by Zhong et al (2014).  

Concerning the application of compost rates, It 

can be noticed that increasing compost rates addi-

tion led to significant increases in total soil N, P and K. 

The highest values were obtained by the application of 

7.5 ton compost fed-1, where they increase to 0.151, 

0.047 and 0.341 % in the first season, and 0.153, 

0.050 and 0.354 % in the second one, respectively as 

a mean values. These results suggest that it may be 

practical to apply these compost rates to soils to in-

crease NPK concentrations in the soil and thereby 

enhance its availability to plants. These results are in 

agreement with those reported by El-Maddah et al 

(2012) and Gayathri & Srinivasamurthy (2016). 
 

2- Organic carbon (O.C) and C/N ratio 
 

Data in Table (5) show that the soil organic carbon 

(O.C) and C/N ratio were significantly increased with 

all different treatments at the end of the two seasons. 

The highest values of (O.C) and C/N ratio were 

obtained by using 7.5 ton compost fed-1 in 30 cm 

mole depth with 100 % recommended dose of nitro-

gen fertilizer for each crop, where they increased to 

1.682 % and 10.78 in the first season, and 1.654 % 

and 10.47 in the second one, respectively. This may be 

due to the increase in total N is higher than that in O.C., 

narrower C/N ratio of the treated soils were obtained 

indicating the mineralization of organic nitrogen com-

pounds and hence the possibility to save and provide 

available forms of N to growing plants. Similar conclu-

sions were obtained by Saraiya et al (2005), El-

hady & Abo-Sedera (2006) and Meena et al 

(2015). 

The results clearly show that, increasing the ap-

plication depth led to significantly increases in (O.C) 

and C/N ratio. It can be noticed that the use of 30 

cm mole depth was more effective than 10 cm sur-

face depth on increasing (O.C) and C/N ratio of the 

soil, where the increases were reached to 1.583 % 

and 10.71 in the first season, and 1.556 % and 

10.40 in the second one, respectively as a mean 

values. Similar results were obtained by El-Sodany 

et al (2016) 

Concerning the addition of nitrogen fertilizer 

rates, the results show that the values of (O.C) and 

C/N ratio of the soil were significantly increased by 

increasing nitrogen fertilizer rates, where the highest 

values were recorded by using 100 % recommend-

ed dose of nitrogen fertilizer for each crop. The 

increases of (O.C) and C/N ratio of the soil were 

reached to 1.615 % and 10.72 in the first season, 

while in the second one reached to 1.584 % and 

10.41, respectively as a mean values. Similar re-

sults were recorded by Wapa & Oyetola (2014) 

and Abd-Allah (2014). 

Also, the application of compost rates led to sig-

nificantly increases of O.C and C/N ratio at the end 

of the two seasons. The highest values of O.C and 

C/N ratio were recorded by the application of 7.5 ton 

compost fed-1, where its increases were 1.618 % 

and 10.73 in the first season, and 1.592 % and 

10.42 in the second one, respectively as a mean 

values. Similar results were recorded by Guo et al 

(2016) and Agegnehu et al (2016). 
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Table 5. Effect of different treatments on soil macronutrients and C/N ratio after maize and 
barley in the first and second seasons (summer 2017 and winter 2017/2018) 
 

Application 

depth cm 

Nitrogen 

fertilizer 

Compost 

rates  

(ton fed-1) 

Maize (first season, summer 2017) 
Barley (second season, winter 

2017/2018). 

Total macronutrients, 

% 

Organic 

carbon, 

% 

C / N 

ratio 

Total macronutrients, 

% 

Organic 

carbon, 

% 

C / N 

ratio 
N P K N P K 

D1 

N1 

C1 0.138 0.032 0.319 1.467 10.63 0.142 0.035 0.328 1.465 10.32 

C2 0.140 0.034 0.323 1.491 10.65 0.144 0.038 0.335 1.489 10.34 

C3 0.142 0.035 0.329 1.514 10.66 0.145 0.040 0.339 1.501 10.35 

C4 0.145 0.037 0.334 1.549 10.68 0.147 0.041 0.347 1.524 10.37 

N2 

C1 0.141 0.034 0.324 1.500 10.64 0.143 0.037 0.332 1.477 10.33 

C2 0.145 0.038 0.328 1.547 10.67 0.146 0.040 0.339 1.513 10.36 

C3 0.146 0.041 0.332 1.561 10.69 0.149 0.043 0.343 1.547 10.38 

C4 0.148 0.047 0.335 1.585 10.71 0.150 0.049 0.351 1.559 10.39 

N3 

C1 0.143 0.037 0.327 1.523 10.65 0.144 0.039 0.334 1.489 10.34 

C2 0.147 0.040 0.332 1.571 10.69 0.149 0.042 0.341 1.545 10.37 

C3 0.149 0.044 0.336 1.594 10.70 0.151 0.047 0.348 1.569 10.39 

C4 0.152 0.050 0.341 1.629 10.72 0.154 0.052 0.354 1.605 10.42 

N4 

C1 0.145 0.039 0.329 1.546 10.66 0.146 0.041 0.335 1.511 10.35 

C2 0.148 0.042 0.334 1.584 10.70 0.149 0.044 0.344 1.547 10.38 

C3 0.151 0.045 0.338 1.617 10.71 0.153 0.047 0.350 1.593 10.41 

C4 0.155 0.051 0.346 1.663 10.73 0.157 0.053 0.358 1.639 10.44 

D2 

N1 

C1 0.139 0.033 0.321 1.479 10.64 0.143 0.036 0.331 1.477 10.33 

C2 0.142 0.036 0.325 1.515 10.67 0.145 0.039 0.338 1.501 10.35 

C3 0.144 0.037 0.331 1.538 10.68 0.146 0.041 0.342 1.514 10.37 

C4 0.145 0.038 0.336 1.552 10.70 0.148 0.042 0.349 1.536 10.38 

N2 

C1 0.142 0.036 0.326 1.514 10.66 0.145 0.038 0.335 1.501 10.35 

C2 0.146 0.039 0.331 1.561 10.69 0.148 0.041 0.342 1.536 10.38 

C3 0.149 0.042 0.337 1.594 10.70 0.151 0.045 0.347 1.570 10.40 

C4 0.151 0.049 0.342 1.619 10.72 0.152 0.052 0.355 1.585 10.43 

N3 

C1 0.145 0.039 0.329 1.549 10.68 0.146 0.040 0.337 1.514 10.37 

C2 0.148 0.041 0.335 1.585 10.71 0.149 0.044 0.343 1.550 10.40 

C3 0.153 0.045 0.340 1.642 10.73 0.154 0.049 0.349 1.606 10.43 

C4 0.155 0.052 0.344 1.668 10.76 0.156 0.056 0.357 1.630 10.45 

N4 

C1 0.147 0.042 0.331 1.573 10.70 0.148 0.043 0.339 1.536 10.38 

C2 0.150 0.045 0.339 1.608 10.72 0.151 0.047 0.347 1.573 10.42 

C3 0.153 0.049 0.343 1.645 10.75 0.155 0.051 0.352 1.620 10.45 

C4 0.156 0.053 0.349 1.682 10.78 0.158 0.056 0.360 1.654 10.47 

A  

Application 

depth cm 

D1 (surface) 0.146 0.040 0.332 1.559 10.68 0.148 0.043 0.342 1.536 10.37 

D2 (30 cm) 0.148 0.042 0.335 1.583 10.71 0.150 0.045 0.345 1.556 10.40 

F - test ** ** ** ** ** ** ** ** ** ** 

B        

Nitrogen 

fertilizer 

N1 (0%) 0.142 0.035 0.327 1.513 10.66 0.145 0.039 0.339 1.501 10.35 

N2 (50%) 0.146 0.041 0.332 1.560 10.69 0.148 0.043 0.343 1.536 10.38 

N3 (75%) 0.149 0.044 0.336 1.595 10.71 0.150 0.046 0.345 1.564 10.40 

N4 (100%) 0.151 0.046 0.339 1.615 10.72 0.152 0.048 0.348 1.584 10.41 

F - test ** ** ** ** * ** ** ** ** ** 

C. Compost 

rates (ton) 

C1 (0) 0.143 0.037 0.326 1.519 10.66 0.145 0.039 0.334 1.496 10.35 

C2 (2.5) 0.146 0.039 0.331 1.558 10.69 0.148 0.042 0.341 1.532 10.38 

C3 (5) 0.148 0.042 0.336 1.588 10.70 0.151 0.045 0.346 1.565 10.40 

C4 (7.5) 0.151 0.047 0.341 1.618 10.73 0.153 0.050 0.354 1.592 10.42 

F - test ** ** ** ** ** ** ** ** ** ** 
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IV- Economical analysis 

 

Table (6) show the inputs production items of 

the experiments through the two growing seasons 

under study (summer season 2017 and winter 

season 2017/2018). The obtained results in Fig. 

(1) indicated that the highest net income value 

(16809.80 L.E fed-1) was incorporated with the 

application of 5.0 ton compost fed-1 in 30 cm mole 

depth with 100 % recommended dose of nitrogen 

fertilizer for each crop, which was the best treat-

ment and should be recommended due to relative 

high net income comparing to the other treatments. 

This may be due to this treatment was recorded 

the highest values of yield in the first and second 

seasons, consequently high net profit. It can be 

seen that it is better from the economic view to 

increase the mole depth up to 30 cm to increase 

the net profit. These results are in line with those 

reported by Amer (2016). 

Finally, it could be concluded that under clay 

loam soil conditions, the use of compost at the rate 

5 ton fed-1  filled moles at 30 cm depth with nitro-

gen fertilizer at the rate 100 % of the recommend-

ed dose have pronounced effect on improving 

most of the soil chemical properties. 

 

 

 

Table 6. Input production items and output of the experiments through the two growing seasons under 

study (summer season 2017 and winter season 2017/2018) 

 

 

Items Treatment Unit Unit price (LE) 

 Input 

 Mineral fertilizer 

 Nitrogen fertilizer 0,50,75,100% from recommended dose  Kg N 5.67 

 Phosphorus fertilizer 
Recommended dose 

Kg P2O5 7.74 

 Potassium fertilizer Kg K2O 13.13 

Compost   Ton 180 

 Land preparation 

Surface tillage 10 cm   per fed 150 

30 cm mole depth   per fed 180 

 Seeds of maize 10  kg fed-1 Kg 17 

 Seeds of barley 50  kg fed-1 Kg 4.66 

 labor   per fed 550 

 pesticides   per fed 500 

 Other costs   per fed 200 

 Output 

     Maize grain   Ton 2000 

     Barley grain   Ton 4000 

     Barley straw   Ton 1000 
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Fig. (1): Effect of different treatments on net income through the two growing seasons
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 زــــــــــــــــالموجـ
  

نفذذذتج بجذذذرقليت ح عيلذذذذيت ععذذذي ار   مييذذذة  ينيذذذذة 
باسلخدام  7102خلال موسميت زراعييت، موسم صيفي 
 7102/7102نبذذذذذذذاج الذذذذذذذترة الوذذذذذذذامية وموسذذذذذذذم  ذذذذذذذلو  

باسذذذلخدام نبذذذاج الوذذذعير، لذذذي محزذذذة البحذذذوث الزراعيذذذة 
بالجميزة، محالظة الغرقية وذلك لل ييم اللأثيراج المبا ذرة 

ععذذي سذذذز  معذذذدمج مذذت التمبوسذذذت والملبقيذذة اضذذالة 
سذم والماذالة  01اللرقة، ولي أنفذا  ملوازةذة ععذي عمذ  

بجانذذذذث بذذذذأثير معذذذذدمج مذذذذت  ملذذذذر 0بذذذذيت اذذذذته الأنفذذذذا  
اللاذذذذميد النلرو ينذذذذي ععذذذذي بحاذذذذيت بعذذذذ  الخصذذذذا   
التيميا ية لعلرقة بااضالة إلذي إ ذراا الل يذيم امالصذاد  

لحديد المحاوب ععي أساس صالي الدخل لتل معامعة ل
التمبوسذذذذذذذت المعامعذذذذذذذة امالصذذذذذذذادتة. وكانذذذذذذذت معذذذذذذذدمج 

 ذذذذذذت/ ،   2,2، 2,1،  7,2اذذذذذذي صذذذذذذفر ، المضذذذذذذالة 
 22،  21بينما معدمج إضالة النلرو يت اذي صذفر ، 

مذذذذت التميذذذذة الموصذذذذي بهذذذذا لتذذذذل محصذذذذول.  % 011، 
وكذذات بصذذميم اللجرقذذة ازاعذذاج كامعذذة العوذذوا ية منوذذ ة 

 مربيت لي ثلاث مكرراج. 
املاج إلذذذذي انخفذذذذا  راذذذذم حموضذذذذة أدج كذذذذل المعذذذذ

اللرقة خلال موسمي النمو. حدثت زةادة معنوةة لذي يذيم 
معوحذذذة اللرقذذذة والأمذذذلاا التعيذذذة التا بذذذة ويذذذيم التابيونذذذاج 

وامنيوناج التا بة بزةادة معذدمج النلذرو يت والتمبوسذت 
ون ذذذ  معنذذذذو  بزةذذذذادة عمذذذذ  ااضذذذذالة. وععذذذذي الجانذذذذث 

اذذذبة الصذذذوديوم الأخذذذر، حذذذدث ن ذذذ  معنذذذو  لذذذي يذذذيم ن
الملبذذادل مذذ  كذذل المعذذاملاج. أدج كذذل المعذذاملاج إلذذي 
زةذذذذادة معنوةذذذذة لذذذذي التالاذذذذيوم والماوناذذذذيوم والبوباسذذذذيوم 
الملبذذذذذذذادل والاذذذذذذذعة اللبادليذذذذذذذة التابيونيذذذذذذذة، بينمذذذذذذذا حذذذذذذذدث 
انخفا  معنو  لي الصذوديوم الملبذادل والناذبة المئوةذة 
لعصذذوديوم الملبذذذادل مذذذ  كذذذل المعذذذاملاج خذذذلال موسذذذمي 

مذذذذذو. أدج كذذذذذل المعذذذذذاملاج إلذذذذذي زةذذذذذادة معنوةذذذذذة لذذذذذي الن
المغذتتاج التبذر) لالنلذذرو يت، والفوسذفور والبوباسذذيوم  ، 
كمذذذا زادج يذذذيم  الترقذذذوت العضذذذو  وناذذذبة الترقذذذوت إلذذذي 
النلذذذذرو يت معنوةذذذذا لذذذذي كذذذذل المعذذذذاملاج. ي كذذذذد اللحعيذذذذل 

 ذذذذذت كمبوسذذذذذت/  لذذذذذذي  2,1امالصذذذذذاد  أت إضذذذذذالة  
مذذذذذت  % 011سذذذذذم مذذذذذ  معذذذذذدل  01أنفذذذذذا  ععذذذذذي عمذذذذذ  

مذذذذت اللاذذذذميد النلرو ينذذذذي لتذذذذل محصذذذذول  بذذذذ الموصذذذذي 
كانت ألضل معامعة بالم ارنة م  بااي المعاملاج حيذ  
أعزذذت بحاذذنا واضذذحا لذذي الخصذذا   التيميا يذذة لعلرقذذة 

إعزذذذذاا اععذذذذي والذذذذت  انعكذذذذا ععذذذذي زةذذذذادة المحصذذذذول و 
 .  نية / لدات  08210.21صالي دخل مزرعي ل

 
سذذت، الخذذواك التيميا يذذة انفذذا  ، كمبو  الكلمــات الدالــة:

 لعلرقة 
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