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ABSTRACT 

 
The present study was carried out, during the winter season of 2010/2011, 

on deteriorated, i.e. saline alkaline, soil at Al-Fayoum Oasis, Egypt. Soil treatments 
were included surface tillage up to 25 cm (Ts) and subsurface tillage up to 50 cm (Td) 
as well as the amendment treatments of gypsum (G) and sulfur mixed with manure 
fertilizer (S+FYM). As well as the control treatment (C) without any additions, i.e. zero 
treatment, to be used in the comparison. Some soil physical and chemical 
characteristics in addition to grain yield and uptake of some nutrients by wheat were 
studied.  

In general, obtained data showed that, treated the saline alkaline soil of this 
study with tillage and any used amendments caused desirable effects on decreases 
all of bulk density, ECe , soil pH and soil ESP and increases all of, total porosity, 
hydraulic conductivity and soil organic matter with significant trends. These trends 
was more pronounced with (Td) than (Ts) and with (S+FYM) than with (G) .While the 
highest responding for the combination between tillage type and amendments was  
achieved in soil ploughed with (Td) type and amendment with (S+FYM) . The same 
trends were behaved with soil contents of available nutrients of N, P, K, Fe, Mn and 
Zn. 

The application of amendments or ploughed soil with tillage resulted the 
highest wheat grain yields (kg/fed) and 1000 grain weight (g/plant) as well as N, P, K, 
Fe, Mn and Zn contents of grains than with control one (C). Wheat grain (kg/fed) and 
1000 grain weight (g) values were significantly increased in case of (Td) treatment 
compared with (Ts) one. Generally, under the circumstances of this search work, it 
can be noticed that best improvement of the soil physical and chemical properties as 
well as the best yield and quality of wheat were achieved with the treatment of 
(S+FYM) in conjunction with sub-soil tillage (Td). 
Kewwords: Deteriorated soil, Oasis, Tillage Amendments   

 
INTRODUCTION 

 

Improving of deteriorated soil can share in solving the problem of 
shortage in food production, to face the demand of fast growing population. 
Therefore one of the main targets for the agriculture policy in Egypt is how to 
exploit these saline soils in Egypt for growing crops, especially cereal crops. 
This can be achieved by using the optimum and adequate agricultural 
practices, such as applying soil amendments and organic fertilizers as well as 
using suitable tillage method to sustain fertility of the soil through improving 
some of their chemical, physical and biological properties. 

Addition of amendments (e.g. gypsum and sulfur) or manure (e.g. 
farmyard manure) or combination of them to saline or saline alkaline soil can 
improve the soil physical and chemical properties. Galal et al., (1993) 
reported that the addition of gypsum caused a marked decrease in the values 
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of soil bulk density, while the values of hydraulic conductivity were highly and 
markedly increased. Hussain  et., al. (2001) noticed that, EC values were 
significantly increased by applying FYM, (gypsum + sulfuric acid) and 
combination of them,  also, soil pH decreased significantly in all treatments 
soil. Soil pH decreased significantly by applying sulfuric acid, gypsum, FYM 
and their combinations; moreover most of the applied treatments enhanced 
significantly the subsequent wheat yield. The best treatment in this regard 
was also the combination of all the three amendments.  Muhammad et., al. 
(2010) stated that the  highest grain yield is associated with amelioration 
effect of gypsum and less saline environment in ridges by irrigating next to 
the seed row which caused movement of salts away from the seeds and into 
the top of the ridge. Gypsum significantly reduced soil EC, SAR and pH in 
both soil depths of 0-15 and 15-30 cm as compared to conventional method. 
Soil tillage is among the important factors affecting soil physical properties 
and crop yield. Among the crop production factors, tillage contributes up to 
20% Khurshid et al., (2006).   

The main aims of this study to study the effect of tillage and 
amendments in deteriorated soil at El-Fayoum Oasis on some soil 
characteristics and wheat crop production. 

 
MATERIALS AND METHODS 

 
The study was carried out in deteriorated soil with bad characteristics 

of saline alkaline, at kasr El-Gibaly village, Al-Fayoum Oasis; Egypt. The 
initial soil were analyzed according to the methods described by Black (1965) 
and shown in Table (1). Soil analyses showed that, soil is saline alkaline soil 
with clay texture and low fertility for available macro and micronutrients.  
Table (1). Some initial physic-chemical properties of the experimental 

field. 

 
O.M 
(%) 

 
CaCO3 

(%) 

Particle size 
Distribution (%) 

Texture 
Class 

Bulk 
Density 

(BD) 
(g/cm

3
) 

Total 
Porosity 
(TP)  (%) 

Hydraulic 
Conductivity 

(HC) 
(m/day) 

Sand Silt Clay 
Clay 1.47 43.15 0.05 

0.92 9.45 24.9 30.5 44.6 

ECe 
(Soil paste) 

(dS/m) 
 

PH 
1:2.5 

Soluble  Ions (m.e/l) 

Anions Cations 

Na
+
 K

+
 Ca

++
 Mg

++
 HCO3

=
 Cl 

-
 SO4

=
 

8.91 8.13 63.8 1.20 14.3 9.80 3.21 74.78 11.41 

CEC 
(meq/100g. 
soil) 

Exchangeable Cations  (meq/100g soil) ESP 
 Na K Ca Mg 

15.4 3.4 0.52 6.35 4.55 22.1 

Available micro-nutrients (mg/kg soil) Available macro-nutrients (mg/kg soil) 

N P K Fe Zn Mn 

65.90 3.62 208.0 2.50 1.55 0.64 
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Tillage type’s treatments were surface tillage up to 25 cm depth (Ts) 
and sub-surface tillage up to 50 cm depths (Td). Amendment treatments were 
Gypsum (G) , which approximately equal to gypsum requirements as 
Schoonover method as described in Jackson (1973),  with  rate ≈ 4 ton/fed 
and as well as 10  m3 of farm yard manure (FYM) in mixing with 250 kg/fed 
sulfur (S+FYM). Also, control treatment (C) which not received any 
experimental treatments, i.e. zero treatment, to be used in the comparison.    

Some properties of the used FYM were carried out as described by 
Brunner and Wasmer (1978) and shown in Table (2).   
Table (2) some properties of the used farm yard manure (FYM). 

Moisture 
(%) 

E.C (1:5) 
(dS/m) 

O.M 
(%) 

O.C 
(%) 

Total N 
(%) 

C/N 
ratio 

Bulk density 
( BD) (g/cm3) 

20.45 3.4 43.52 25.3 1.41 17.94 0.46 

 
The experiment was carried out during winter season of 2010/2011 

and laid out in complete randomized design with three replicates, with plot 
area 20 m

2
 (8 x 2.5 m). All the experimental plots were sowing with wheat 

grains (Triticum aestivum L, C.V. "Sakha 8") in Nov. 30
th
. They received all 

the recommended agriculture practices. Organic manure of FYM was mixed 
with soil before planting. Nitrogen fertilizer (ammonium sulphate 20.5 % N) 
was applied at the rate of 75 kg N/fed in three doses. Potassium sulphate 
(48% K2O) at the rate of 24 Kg K2O/fed and super phosphate (15.5% P2O5) at 
the rate of 30 kg/fed were applied during field preparation.  

At harvest stage (after 160 days from sowing), wheat grain yield from 
every experimental plot were recorded in (kg/fed) as well as 1000 grain 
weights (g) were determined. Samples of grain of all experimental plots were 
oven dried at 70 

0
C for several days until constant weights were obtained ,  

crushed and wet digested using a mixture of H2SO4 + HClO4 acids to 
analyzed for  N, P, and K (Kg/fed) as well as Fe, Zn, Mn (mg/fed) as outlined 
by (Ryan et al., 1996). 

Soil samples from surface layer (up to 25cm)  and from sub-soil layer 
(up to 50 cm) were collected from each plot after harvesting, to determine 
some of soil physical properties such soil bulk density (BD, g/cm3) & Total 
porosity (TP, %) as Vomocil and Folcker (1965) and Hydraulic conductivity 
(HC m/day) using the undistributed soil column as Black, (1965). On the other 
hand, soil available N, P, K, Fe, Mn and Zn (mg/Kg) contents of the tested 
plots were determined as Page et al., (1982). Obtained data were statistical 
analyzed as stated by Snedecor and Cochran, (1971).  

 
RESULTS AND DISCUSSION 

 
(1) Responding of some physic-chemical to tillage and amendments: 

Data in Tables (3 and 4) are shown the responding of the some 
physical and chemical properties of the studied soil to the experimental 
treatments, i.e. amendments and tillage. 
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Physical properties: Generally , data in Table (3) and represented in Fig (1) 
showed that, treated the saline alkaline soil (deteriorated soil) with tillage as 
well as amendments caused desirable effects with significant trend on bulk 
density (BD), total Porosity (TP) and hydraulic conductivity (HC). Compare 
with control and with calculation the variances as per-cent from (C) values, it 
can be noticed that tillage treatment of (Td) decreased BD with 12%, TP 
increased with 14% and HC increased with 240%. While BD decreased with 
7%, TP increased with 10 % and HC increased with 180 % under plowing 
with (Ts) type. Ike (1986) reported that higher bulk density for soils under 
zero tillage is due to soil compaction. The lower soil bulk density and high 
porosity produced by ploughing at deep layer could be attributed to the 
loosening effects of tillage (Lal, 1997).  Higher soil bulk density produced by 
ploughing at 10 could be due to effects of tractor wheel-traffic and implement 
passes and lower macro-porosity and evaporation rate (Agbede, 2006). 
Table (3). Responding of some physic-chemical properties to tillage and 

amendments. 

Treatments 

Physical properties Chemical properties 

BD 
(g/cm3) 

TP 
(%) 

HC 
(m/day) 

O.M 
(%) 

pH 
(1:2.5) 

ECe 
(dS/m) 

ESP 
 

Control  (C) 1.47 43.15 0.05 0.92 8.31 8.91 22.20 

Surface tillage (Ts) 
Gypsum (G) 1.34 48.77 0.17 0.95 8.11 7.17 11.51 

S+FYM 1.30 50.58 0.19 1.36 8.00 6.55 9.81 

Sub-Surface tillage (Td) 
Gypsum (G) 1.21 52.89 0.22 0.94 8.11 5.11 10.16 

S+FYM 1.20 52.70 0.25 1.47 7.86 5.00 9.66 

L.S.D. at (5%) 
Tillage 
Amendments 
Tillage x Amen. 

 
0.01 
0.02 
0.02 

 
1.67 
1.66 
2.35 

 
0.01 
0.01 
0.02 

 
0.23 
0.29 
0.40 

 
0.272 
0.133 
0.188 

 
0.43 
0.30 
0.42 

 

 
Naveed et al. (2010) reported that bulk density of soil in 3 cm to 20 

cm layer was significantly increased when intensity of tillage system was 
decreased. On the other hand, treated soil with (S+FYM) caused decreasing 
in BD with 10%, increasing in TP with 13% and increasing in HC with 220%. 
These trends were more than the corresponding values in those soils treated 
with (G) , which were 9% , 12% and 200% for BD, TP and HC , respectively. 
Agele et al., (2005) stated that soil amended with FYM had lower bulk density 
(BD) and higher total porosity (TP) possibly due to increases in the proportion 
of macro-aggregates and organic soil. Also tillage practices and soil 
amendment using organic wastes are known to lead to improvement in soil 
physical conditions. Agele, (2007) reported that, improvement soil physical by 
adding organic materials and gypsum may be due to the cementing effect of 
organic material and to the effect of gypsum as a source of calcium ion which 
improve soil aggregation, soil structure and the other soil physical properties. 
Also, Naeem et al. (2007) reported that organic matter decreases the bulk 
density of soil. This effect can occur either directly by "diluting" the soil with a 
less dense material, or indirectly through greater aggregate stability. Indirect 
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effects seem to be the most important and are not dependent on soil class. 
On the other hand Gonzalez and Cooper band (2003)  mentioned that 
increases in bulk density with increasing carbon content is responsible of 
decreases total soil porosity(TP) . In addition, the discussed trends were in 
accordance with Shirani et al., (2002) who reported that manures applications 
improved hydraulic conductivity of soil.  Also, El-Kotb (2013) who stated 
tillage surface with three passes and addition natural amendments as farm 
yard manure or compost improved soil physical properties of calcareous soil 
through decrease bulk density(BD) and increase both of total soil 
porosity(TP) and hydraulic conductivity(HC). 

 
 

 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (1): Responding of soil physical properties of bulk density, total 
porosity and hydraulic conductivity to tillage types and 
amendments.   

 
The interaction effects between amendments and tillage treatments 

showed significant trends between all values of the studied parameters. On 
the other hand, data showed that, the lowest BD (=1.20 g/cm) existed in the 
case of soil treated with (S+FYM) under (Td). The highest TP (= 52.89 %) 
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were obtained in soil of plots treated with (G) under (Td), while plots treated 
with (S+FYM) under (Td) recorded the highest value of (HC=0.25 m/day).  
Chemical Properties: In general, data in Table (3) and represented in Fig (2) 
indicated that the studied chemical parameters of soil organic matter, pH, 
ECe and ESP showed significantly desirable effects as a result of treated soil 
with the experimental treatments.  With respect to the role of tillage types 
comparing with control (C) treatment; (Td) tillage was more effective than (Ts) 
for improving soil chemical properties. Whereas soil OM increased with 21 %, 
pH values decreased with 0.22 unit, ECe decreased with 29 % and soil ESP 
decreased with 37 % under plowing with (Td) type, while the same 
parameters under (Ts) tillage achieved increasing in soil OM with 17 %, 
decreasing in pH values with 0.17 unit, ECe decreased with 15% and soil 
ESP decreased with 35%. Ali and Kater (2009) showed that the different 
tillage systems emphasized the role of applied organic manure for improving 
the physical and chemical soil properties. El-Kotb (2013) found that soil O.M 
contents increased in soil plowed with minimum tillage of one pass through 
the upper layer than plowed with conventional tillage of three passes. Also, 
Ali et al (2004) reported that tillage leads to improve soil chemical properties 
such as EC and pH. Gypsum applied was effective in lowering the chemical 
parameters that might be due to substitution of exchangeable Na by Ca that 
produced more soluble salts (NaCl, or Na2SO4) and was leached by the 
irrigation water. 

Regarding amendment treatments comparing with (C) treatments , 
amended soil with (S+FYM) attained the highest improvements in OM , pH , 
ECe and soil ESP. Whereas soil OM  increased with 36 % , pH values 
decreased with 0.25 unit , ECe decreased with 23 % and soil ESP decreased 
with 37 %  under amended with (S+FYM) , while the same parameters under 
amended with (G) achieved increasing in soil OM with 2 % , decreasing in pH 
values with 0.13 unit , ECe decreased with 21 % and soil ESP decreased with 
34 % (Lebron et al., 1994). The reclamation treatments of gypsum and 
amendments reduced significantly soil electrical conductivity of the saturation 
extract (ECe) decreased on average from 12.34 to 3.66 dS/m, the 
exchangeable sodium percentage (ESP) dropped by 51 and 41 Shirani et al., 
(2002) concluded that addition manures significantly increased soil O.M. 
Abou El-defan et al. (2005) found that treated soil with gypsum with or without 
amendment decreased soil salinity , they continued that this ameliorative 
effect may be due to gypsum allow continuous calcium supply replacing 
sodium from soil matrix which caused in decrease (ESP) and forming new 
stable aggregates led to increase hydraulic conductivity (HC) and encourage 
the water flow down leaching the salt out  El-hady and Abo-sederal (2006) 
reported that application of compost slightly decreased the pH values of soil, 
which often due to effects to nitrification. Also, Ayub et al., (2007) found that 
gypsum significantly regulated all of soil pH, salinity, N, P, K and OM.  Abd 
Elrahman et al. (2012) found that, the chemical characteristics of deteriorated 
clay soil, i.e. pH, ECe, soluble ions, SAR and ESP were improved by the 
application of amendments (e.g. gypsum, farmyard manure, compost and the 
combination among them) and the better effect exists by using 50% 
gypsum + 50% FYM. Also, (Giovanna et. al., 2012) reported that the 

http://www.sciencedirect.com/science/article/pii/S0570178312000346
http://www.sciencedirect.com/science/article/pii/S0570178312000346
http://www.sciencedirect.com/science/article/pii/S0570178312000346
http://www.sciencedirect.com/science/article/pii/S0570178312000346
http://www.sciencedirect.com/science/article/pii/S0570178312000346
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reclamation treatments reduced significantly soil salinity (ECe) and sodicity 
(ESP). The highest responding for the combination between tillage type and 
amendments was  achieved in soil ploughed with (Td) type and amended 
with (S+FYM) , whereas the best obtained values of soil characteristics were  
1.47 % for OM,  7.86 for pH, 5.00 dS/m for salinity ECe and 9.60 for ESP. 
 

  
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (2): Responding of soil chemical properties of organic matter, pH, 
ECe and ESP to tillage types and amendments.   
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Available Macro and Micronutrients:  
Generally, data in table (4) and represented in Fig (3) and (4) showed 

that the studied soil available macro and micronutrients of N, P, K, Fe, Mn 
and Zn showed significantly responding, with increasing trend, as a result of 
treated soil with amendments treatments of (G) or (S+FYM) under ploughed 
with tillage treatments of (Ts) or (Td) in comparing with (C) treatment. 

Concerning the effects of tillage treatments, plowed soil with (Td) 
tillage caused significant increases in the contents of available-N and P than 
those soils treated with (Ts). On the other side, the contents of available-K, 
Fe, Mn and Zn showed insignificant differences between the soils as a result 
of plowed with tillage types of (Td) or (Ts). Whereas , their increasing values 
as % from control treatments under (Td) were 46% , 99% , 42% , 31 % , 47%  
and 45% while in soils plowed with tillage of (Ts) were 31% , 82% , 40% , 
34% , 41% and 43% for soil available- N ,P , K , Fe , Mn and Zn , 
respectively. Ali and Kater (2009) showed that the different tillage systems 
emphasized the role of applied organic manure in improving the physical and 
chemical soil properties and consequently increase the concentration of N, K 
and P in the calcareous soil.  
Table (4). Responding of some soil available nutrients to tillage and 

amendments. 

Treatments 

Available nutrients of soil  (mg/kg soil) 

Macro-nutrients Micro-nutrients 

N P K Fe Mn Zn 

Control  (C) 45.9 3.62 175.3 2.54 1.05 0.64 

Surface tillage (Ts) 
Gypsum (G) 56.5 7.21 265.4 3.63 1.53 0.82 

S+FYM 77.8 8.96 296.7 3.96 1.87 1.29 

Sub-Surface tillage (Td) 
Gypsum (G) 75.7 8.17 275.9 3.61 1.61 0.88 

S+FYM 80.2 9.88 299.5 3.85 1.96 1.28 

L.S.D. at (5%) 
Tillage 
Amendments 
Tillage x Amen 

 
1.81 
5.32 
2.50 

 
0.52 
1.40 
0.73 

 
10.0 
8.30 

12.85 

 
0.30 
0.13 
0.40 

 
0.07 
0.15 
0.41 

 
0.07 
0.01 
0.10 

With regard to the effects of amendment treatments, amended soil 
with (S+FMY) caused significant increases in the contents of available 
nutrients than those soils amended with (G). Whereas, the increasing values 
of available nutrients as % from control treatments under (S+FMY) were 48 
% ,107% ,47% , 36% , 55%  and 67% while in soils amended with (G) were 
29%, 75%, 36%, 28%, 33% and 22% for soil available- N ,P , K , Fe , Mn and 
Zn, respectively. The highest values available-nutrients in soil amended with 
(S+FMY) may be due to the beneficial role of FYM on physic-chemical 
properties of soil and to the role chelating agents in soil. The favorable effect 
of adding soil amendments might be due to either increasing the availability 
of P in soil as a result of reducing soil pH value in the amended soil or to 
release of phosphate ions from soil colloids by sulfate ions (Wahdan, 1997). 
Ayub Jan Muhammad et al., (2007) found that gypsum regulated soil 
nitrogen, phosphorus and potassium.  
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Fig. (3):Responding of soil available N, P and K to tillage types and 

amendments. 

In relation to the interaction effect values , data in Table (4) 
supported the previous discussion, whereas The highest contents of soil 
available-N and P were noticed in soils amended with (S+FYM) under 
plowing with (Td) type , with highly significant differences than the 
corresponding values under the other interaction treatments. Regarding the 
contents of soil available-K and Fe, Mn and Zn, their highest values were 
observed in soil had interaction treatments of (S+FYM) under (Td), but 
insignificant trends were noticed. With the same corresponding values of 
(S+FYM) under (Ts). Soils amended with (G) under tillage with (Td) achieved 
the second third followed with soils amended with (G) under tillage with (Ts) 
with respect to their contents of available nutrients under study. These results 
were in coinciding with Ali and Kater (2009) showed that the different tillage 
systems emphasized the role of applied organic manure in improving the 
physical and chemical soil properties and consequently increase the 
concentration of N, K and P in the calcareous soil. Also, Adeyemo et. al. 
(2010) who stated the tillage-manure combination produced higher values of 
soil OM and available-N & P over tillage alone. Furthermore, Abd Elrahman 

http://www.sciencedirect.com/science/article/pii/S0570178312000346
http://www.sciencedirect.com/science/article/pii/S0570178312000346
http://www.sciencedirect.com/science/article/pii/S0570178312000346
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et al. (2012) reported that the better effect treatment on improvement 
available nutrients in soil was exists by using 50% gypsum + 50% FYM. 
 

 

  

 

  

 

 

 

 

 

   

 

 
 
Fig. (4): Responding of soil Avail. Fe, Mn and Zn to tillage types and 

amendments. 
 

2) Responding wheat production to tillage and amendments: 
   Wheat grain yield (kg/fed), 1000 grain weight (g) as well as the 
responding of their nutrients to amendments and tillage treatments are shown 
in Table (5).  
Yield of Wheat grain (kg/fed.) and 1000 grain weight (g): A general trends, 
individual effects of amendments, i.e. (S+FYM) and (G), or tillage treatments, 
i.e. (Td) and (Ts), as well as interaction effects between them showed higher 
significant values of wheat grain yield (kg/fed) and 1000 grain weight (g) in 
comparison with soils received no-amended or no-plowed (C). For individual 
effects of amendment addition to deteriorated soil with bad characteristics of 
saline alkaline, at kasr El-Gibaly village, Al-Fayoum Oasis on wheat grain 
yield (Kg/fed) and weight of 1000 grain (g), data in Table (5) declared 
responding wheat yield and quality to tillage and amendments.  

That amended soil with (S+FYM) was more effective than treated 
with (G) amendment. Whereas soil treated with (S+FYM) achieved wheat 
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grain yield of 1670 Kg/fed (with R.I ≈ 48%) and Weight.1000 grain of 50 g, 
while amended soil with (G) attained wheat grain yield of 1481Kg/fed (with R.I 
≈ 32%) and Wt.1000 grain of 49 g. The effective role of organic manure was 
explained as El-Fakhrani (1999) who reported that organic manures play a 
direct role in sustain soil fertility and mechanisms i.e. providing nutrients after 
decomposition and acting as an energy source for soil organisms, increasing 
the soil CEC and thereby improving nutrients retention against leaching, 
building soil structure which increase the infiltration rate of water and water 
use efficiency. Similar finding on the effect of amended soil with gypsum 
or/and FYM on wheat yield was attained by Abou El-defan et al. (2005). 
According to Ali, et al. (2009) showed that the difference in tillage system or 
the application rate of farmyard manure led to significant increase in the yield, 
N, K and P content in plant.  Abd Elrahman  et al. (2012) found that the grain 
yield, weight of 1000 grains and NPK uptake of wheat plants were 
significantly increased due to the application of these amendments compared 
to the control, especially for 50% gypsum  + 50%FYM treatment. Meanwhile 
plowed soil with tillage type up to 50 cm (Td) was awarded the highest wheat 
grain yield (Kg/fed.) and weight of 1000 grain (g) than tillage type up to 25 cm 
(Ts). Whereas, soil ploughed with (Td) achieved wheat grain yield of 1645 
Kg/fed (with R.I ≈ 46%) andWt.1000 grain of 57g. ,while ploughed soil 
with(Ts) gave wheat grain yield of 1506 Kg/fed (with R.I ≈ 34 %) and 
Wt.1000grain of 42 g. This role of tillage in improving yield of growing crops 
was in coincide with the findings of El- Douby et al. (1996) and by Nawar and 
Khalil (2004) who observed a tendency for increase in yield of Faba bean and 
100-seed weight with tillage compared to no-tillage system. 

The interaction effect supported the previous discussion. Whereas 
(Td) amended soil with (S+FYM) recorded the highest values of grain yield of 
(2029 Kg/fed. with R.I 80 % ) and 1000 grain weight of 69 g. , followed by soil 
treated with (S+FYM) under (Ts) which achieved grain yield of (1854 Kg/fed. 
with R.I≈ 65 % ) and 1000 grain weight of 47 g. The effective role of 
combination between organic manure addition under tillage in increasing 
yield and weight of grain was in agreement with the trends found by El-Kotb 
(2013). 

http://www.sciencedirect.com/science/article/pii/S0570178312000346
http://www.sciencedirect.com/science/article/pii/S0570178312000346
http://www.sciencedirect.com/science/article/pii/S0570178312000346
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(A): (values of interaction effects) 

Treatments 

Wheat Yield Nutrients uptake by wheat grains 

Grain Yield 1000 
grain 
Wt. 
(g) 

Macro-nutrients 
(Kg/fed.) 

Micro-nutrients 
(g/fed.) 

(Kg/ 
fed) 

R.I* 
N P K Fe Mn Zn 

Control  (C) 1126 00 34 29.28 2.25 32.65 140.75 45.15 27.70 

Surface tillage (Ts) 

Gypsum (G) 1537 37 45 41.59 4.61 49.18 247.46 78.69 43.65 

S+FYM 1854 65 47 52.76 5.84 62.53 317.03 107.72 63.96 

Sub-Surface tillage (Td) 

Gypsum (G) 1779 58 67 42.70 5.34 55.15 284.64 91.08 58.88 

S+FYM 2029 80 69 48.70 6.29 64.93 345.93 115.86 68.17 

L.S.D.at (5%) 
Tillage x  amend 

 
59 

 
--- 

 
3 

 
8.1 

 
1.9 

 
7.70 

 
28.08 

 
25.12 

 
17.69 

 (B): (mean values of individual effects) 
Control  (C) 1126 00 34 29.28 2.25 32.65 140.75 45.15 27.70 

Ts 1506 34 42 41.21 4.23 48.12 235.08 77.19 45.10 

Td 1645 46 57 40.23 4.63 50.91 257.11 84.03 51.58 

Gypsum (G) 1481 32 49 37.86 4.07 45.66 224.28 71.64 43.41 

S+FYM 1670 48 50 43.58 4.79 53.37 267.90 89.58 53.28 

L.S.D. at (5%) 
Tillage 
Amendments 

 
42 
19 

 
---- 

 
2 
1 

 
5.9 
2.3 

 
2.4 
1.2 

 
3.34 
2.26 

 
18.63 
18.86 

 
19.98 
21.87 

 
12.51 
12.74 

RI (%)*: Relative Increments (% from control) 

 
Nutrient contents by wheat grains (kg/fed): 

Data in Table (5) indicate that, both of the individual effect of (Td) or 
(Td) caused highly significant increasing in uptake of N, P and K, Fe, Mn and 
Zn by wheat grain in compare with non-ploughed soil (Control). Generally, it 
can be noticed that Td treatment increased obviously the uptake of the most 
studied nutrient than (Ts) uptake, but with insignificant differences except for 
Fe-uptake only increased with significant trend. Furthermore, both of the 
individual effect of (G) or (S+FYM) caused highly significant increasing in 
uptake of N, P and K, Fe, Mn and Zn by wheat grain in compare with non-
amended soil (C). It can generally noticed (S+FYM) increased obviously the 
uptake of the entire studied nutrient than (Ts) uptake, but with significant 
differences for N, K and Fe-uptake and with significant trend for P, Mn and 
Zn-uptake. Also, data in Table (5) showed that N , P and K, Fe , Mn and Zn-
uptake by wheat grain (mg/ fed.) showed highly significant increasing as a 
result to amended soil with (G) or with (S+FYM) under plowed soil with tillage 
of (Ts) or with (Td) in comparison with the non-amended treatment (C). As a 
general trend , the interaction effects of experimental treatments of 
amendments and tillage types on N ,P ,K ,Fe , Mn and Zn-uptake by wheat 
grains can be arranged in  the descending order of :  (S+FYM) with (Td) > 
(S+FYM) with (Ts) > (G) with (Td) > (G) with (Td) . 

From the above mention discussion, it can be concluded that, the 
best treatment which improve some physical and chemical properties of soil 
combined with the highest wheat grain yield and good seed quality can be 
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obtained in case of sub-soil tillage (Td), amended with both sulfur and Farm 
Yard Manure (S+FYM) followed by the soil amended with (G). Coincide trend 
regarding to the effective combination role between organic amendments and 
tillage on increasing yield of faba bean grain and their contents of N, P and K 
was noticed by El-Kotb (2013). 
3) Assessment the most effective soil characteristics on wheat grain 

yield by using stepwise regression analysis:  
The obtained data were exposed to statistical analysis of stepwise 

regression by using the Minitab program (Barbara and Brain, 1994). By using 
the stepwise regression equations it can mathematically predicted the 
contribution of any effective soil character on the yield, expressed as 
"contribution %". 

 
Table (6) : Stepwise regression equations of the most effective soil  

characteristics on wheat yield. 

Steps Stepwise regression equations R
2 

Soil Chemical characteristics : 
 

0.9023 
0.9729 
0.9809 
1.0000 

1 
2 
3 
4 

Y = 17867 – 2000 pH 
Y = 12372 – 1200 pH – 96.7 ECe 

Y = 11021 – 1100 pH – 72.8 ECe – 13.1 ESP 
Y = – 1181  + 393.2 pH – 102.5ECe  – 27.4 ESP + 610 OM 

Soil Physical characteristics :  
0.9291 1 Y = 892 + 4391 HC 

Soil available nutrients : 
 

0.9825 
0.9963 
0.9980 
1.0000 

1 
2 
3 
4 

Y = 580.7 + 143.3 Avail-P 
Y = 1054.7 + 202.1 Avail-P – 261.3 Avail-Fe 

Y =812.1 + 157.6 Avail-P – 185.3 Avail-Fe+ 4.64 Avail- N 
Y =810.9 + 156.4 Avail-P – 185 Avail-Fe+ 4.5 Avail- N + 16.1 Avail- Zn 

Y : Wheat grain yield (Kg /fed.)  

              
The stepwise regression equations presented in Table (6) showed 

the soil characteristics which had the most effective role on grain yield 
production of wheat. It can arrange the soil chemical characteristics, as their 
effective on wheat yield, in the following order of:  soil pH > soil ECe > Soil 
ESP > soil OM. Their contribution factors (%) were 90.23, 7.06, 0.8 and 1.91 
respectively. While the stepwise regression for the soil physical 
characteristics declared that Hydraulic Conductivity (HC m/day) had the 
highest contributed on yield (≈ 93 % ) and was  the most obviously effective 
than the other studied soil physical properties. 

As for soil available nutrients, as shown in Table (6), their 
continuation factors were 99.25 %, 1.38 %, 0.20 % and 0.17 % for soil 
available–P, Fe, N and Zn, respectively.   
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دهواه فةم الفيةوو وإاتاجيةة إستجابة بعض الخواص الفيزيقية الكيميائيةة رااىةم متة
 اواع مختلفة من الحاث وإىافة بعض محساات التابةرالقمح 

 محمد حافظ عبد العال
 ماكز البحوث الزااعية - الجيزة( -معهد بحوث ارااىم والمياه والبيئة )مصا

 

جدراارة   0200 – 0202بمحىفظرة اجيير خ لرال اجم ارخ اجىرا رى  –اقيمت تجربة حقلية فى قرية قصرر اججبرىجى           
اجامىد اجبلدى اجملل ط بىجكبريت( تحت معىمات اجحرث اجاطحى  –بعض محانىت اجتربة )اججبس اجىرا ى تىثير ااتلداخ

اخ  لى بعض لر ا  اجتربرة اجطبيعيرة  اجكيمى يرة  تيارر اجعنىصرر اج  ا يرة 22اخ  اجحرث تحت اجاطحى جعمق 02جعمق 
حبررة  محترر ى اجحبرر ل مررن اجعنىصررر  0222  ىن  8بهررى  كرر جا درااررة كثررر تلررا اجمعررىمات  لررى محصرر ل اجقمرر  اررلى 

 اجكبرى  اجص رى .
 والاتائج المتحصل عليها يمكن تلخيصها فيمايلم :

  كدت معىملة اجتربة اجملحية اجقل ية بأى من  معىمات  اجحرث ك  اجمحانىت إجى إحداث ترأثيرات مرور ل فيهرى جلصريىت
 قيمرة   جلصر دي خ  BD) اجكثىفرة اجظىرريرة ) pH)) يميى ية جلتربرة   تمثلرت فرى تليريض قريخ اجحم  رةكاجطبيعية  اج
  اجـ   جلمىدة اجع ر ية  HC)(  اجت صيل اجهيدر جيكى )TP( جلتربة  ىيىدة كل من اجماىمية اجكلية )ESPاجمتبىدل )

((OM  جلتربرة  كىنررت ررر أ اجتررأثيرات معن يرة مقىرنررة مررن معىملررة اجكنتررر ل اجترى جررخ تعىمررل بررىجحرث ك  اجمحاررنىت(C) 
(  رن اجحررث حترى Tdارخ  )حررث تحرت ارطحى 22نت ر أ الاتجىرىت ككثر    حى من معرىمات اجحررث حترى  كى
 ( من معىملة ملل ط اجكبريت اجمعدنى اجملتلط بامىد اجمىر ة. Tsاخ )حرث اطحى 02

  أعلى  أىير ع على  ويأت ىلت بةأعنىا وىا بةاللذىع بةالبي ىا بةو  ىع Zn, Mn , Fe , P , K ,N والولىا  .هىت

 ( Td( أيت لظلم بةيعث أيت بة طي  )S+FYMتط بةكنع ت بةوادل  ت ولد وخلفلت بةوزععا )وخل

    )ىن اجحب ل )جخ(  من معىملة اجتربة اجمىجحة اجقل ية برأى مرن   0222ىاد اجمحص ل  من حب ل اجقم  )كجخ / فدان 
مرن اجكبريرت اجمللر ط بىجارمىد  معىمات  اجحرث ك  اجمحانىت  اف ل اجنتى ج كىنت تحت نظىخ اجحرث تحرت اجارطحى

 اجبلدى.

 ىاد محت ى حب ل اجقم  مرن اجرـN   اجرـ P  اجرـ  K  اجرـ Fe اجرـ Mn   اجرـ Zn  مقىرنرة مرن معىملرة اجكنترر ل اجترى جرخ
 . (C)تعىمل بىجحرث ك  اجمحانىت 

  ارطحى اجحبرة )جرخ( بلركل ملحر ظ تحرت نر ث اجحررث تحرت اج 0222ىاد محص ل حب ل اجقمر  )كجرخ / فردان(   ىن
(Td( مقىرنة بمعىملة اجحرث اجاطحى )Ts. ) 

 بصية  ىمة فإن كف ل تحان فى اجلصى   اجييىيى ية  اجكيميى ية  كر جا كف رل محصر ل مرن حبر ل اجقمر  
تحرت  S+FYM)جبة )جخ( قد ظهر فى اجتربة اجتى   ملت بامىد ملليىت اجمىر ة اجملل ط بىجكبريرت ) 0222  ىن اجـ 

 ( .Tdى )نظىخ اجحرث تحت اجاطح


