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ABSTRACT 
 

A field experiment was carried out for two successive winter and summer seasons (2016-2017) at Ismailia Agric. Res. Station in 

Ismailia Governorate, Egypt using wheat (Triticum sativa cv Giza 168) and peanut (Arachi shypogaea cv Giaz 5) crops to study the 

effect of organic soil conditioners individually or mixed with synthetic soil conditioners on physical and chemical properties of sandy 

soil, nutritional status and plant productivity. The experiment was arranged in split plots design with three replicates. Five forms of 

organic soil conditioners were applied as main plot consists of control (NPK), yeast sludge (YS) at rate of 2 kgfed-1, commercial humic 

acids (HA at rate of 1 kgfed-1), seaweed extract (SWE) at rate of 100 g fed-1 and filter mud (FM) at rate of 5 kgfed-1). While the sub main 

plot using synthetic soil conditioners as zero addition, carboxymethyl cellulose (CMC) at rate 2% and polyvinyl alcohol (PVA) at rate 

0.2 %. Results cleared that the interference usage of organic soil conditioners in combination with synthetic soil conditioners had 

positively affect hydro-physical properties of the soil, i.e., decreasing soil bulk density, increasing total porosity along with dry stable 

aggregate, as well as, the superior treatment is SWE + CMC. In general, there is no valuable difference between SWE and organic 

residues, whereas, YS and FM have the same trend over to control. In addition, organic matter (OM) and available macronutrients N, P 

and K content in soil were increased significantly with all treatments applied compared to control, the maximum increases were 

observed with SWE application mixed with CMC. An opposite trend was obtained with both pH and EC values which generally 

decreased at all applied treatments especially with (SWE+ CMC) Therefore, the application of seaweed as organic soil conditioner 

individually or mixed with CMC or PVA which increased significantly both wheat and peanut biological yields, straw grain and/or seed, 

along with total N, P and K content as compared to either control or other organic treatments application. Moreover, obtained results 

showed highly significant correlation ( p< 0.05) between grain and/or yield and soil EC, OM, P and N in spite of none significant 

correlation with pH and K. Finally, it can be concluded that organic soil conditioner especially seaweed and sugar cane byproduct was 

enhanced and became more effective when applied with polymers especially CMC. 
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INTRODUCTION 
 

In Egypt, many crops occupy high ranking for food 

needed like wheat plant, but its area produced only about 

30% of the domestic needs. Also, Peanut (Arachis 

hypogaea L.) is grow well in arid and semi-arid regions 

and its seeds contain high amounts of edible oil (43 - 55%), 

protein (25-28%) and minerals (2.5%) (AbouKheira, 

2009). There are different ways for increasing plant 

production; one of them is the appropriate application of 

organic residues, especially in the newly reclaimed areas. 

Organic residues is commonly applied to the soil to 

hence improve their biological, chemical and physical, 

properties because it is consider a key component of the 

soil due to it carries out many functions in agro-ecosystem 

(Weil and Magdoff, 2004 and Celik, et al., 2004).  

Yeast sludge is the by-product of sugarcane 

industry. It gets after fermentation of the solids that are 

separated from spent wash and dried. According to the 

nature of molasses and chemicals used in manufacturing of 

rectified spirit the chemical composition of yeast sludge 

was varies widely. The yeast sludge is known to contain 

good amount of proteins, major and micronutrients. 

Deshmane (1975) stated that yeast sludge contained 

relatively more quantities of arabinose, galactose, glucose 

and xylose sugars. Also, contained more inorganic nitrogen 

and less unhydrolysable nitrogen than FYM.  

In addition, humic acid (HA) is an important part of 

soil organic structure. It has been used for improving soil 

conditions and plant growth (Fagbenro and Agboola, 1993) 

because humic acids have enhanced enzyme activity, plant 

nutrients, and growth stimulant (Lee and Bartlett, 1976). 

Humic acid contains about 51% to 57% C, 4% to 6% N 

and 0.2% to 1% P and other micronutrients in minute 

amounts. (Khattak and Muhammad,  2006). Soil can bring 

appreciable increase (up to 20%) in yields of wheat, maize, 

cotton, sugar beet and groundnut by applying 1.0 kg∙ha
−1

 

humic acid to the soil as well as improvement in their 

physico-chemical properties.  

Seaweeds are macroscopic algae, growing in 

intertidal and subtidal regions of the sea, and serve as an 

excellent source fertilizer, and industrial raw material 

(Parthiban et al., 2013). Recently, marine algae used in 

agricultural as bio-fertilizers to improve their yield and 

quality and to reduce the negative environmental impact 

because it have bioactive substances such as essential fatty 

acids, vitamins, amino acids, minerals, and growth promoting 

substances alginic acid and mannitol (Houssien et al., 2011 ; 

Ismail and El-Shafay, 2015; Pacholczak et al., 2016a).  

The utilization of seaweeds as biofertilizer was 

considered to compensate for the lack and deficiency of N, 

P and K in soils (Tuhy et al. 2015; Singh et al., 2016 and 

Vyomendra and kumar, 2016). Seaweed also enhanced 

water uptake as a direct result of the increased root growth 

of seaweed treated plants which increases a plant’s drought 

tolerance by stimulate changes in the plant’s metabolic 

pathways and allowing roots access to moisture not 

normally available to plants.  

Also, filter mud, is produced as a by-product of 

sugarcane industries and characterized as a soft, spongy, 

amorphous, and dark brown to brownish material. (Ghulam 

et al., 2012). In spite of these waste residues present a 

problem for disposal; therefore, it was through useful to use 

residues as an organic source due to may produce different 

types of organic acids during microbial decomposition 

(Bhattacharyya et al., 2003). Filter mud also increased 

phosphorus availability, because it produces various ions on 

decomposition, which compete with phosphate for binding 

sites in soils (Arafat, 1994) and improves soil physical 

conditions (Sagare et al., 2001) also used as a soil 

conditioner (Singh et al., 2005a). Moreover, sugar cane filter 

mud is a good source of available N when applied to soil and 
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its application can reduce the amount of fertilizer nitrogen 

required for optimum crop yield and play a role in 

decreasing the pollution effect of excessive N mineral 

fertilizer in soil (Arafat et al., 1997 and Yassen et al., 2002). 

On the other hand, sandy soil usually has poor 

characteristics (surface area, water retention, organic matter 

content, fertility and weak ability to retain water (Abdel 

Hady, 2005). The addition of different synthetic conditioners 

(carboxymethyl cellulose and polyvinyl alcohol) could 

overcome those problems. Polymers can benefit plants in the 

various stages of development: germination, growth, 

evapotranspiration, flowering, and fruit formation.  

Biopolymers (CMC) have a naturally occurring 

polysaccharide cellulose base. CMC is made commercially 

by reacting chloroacetic acid with sodium cellulose in 

slurry with isopropanol and water. CMC based 

superabsorbent products were produced during the 1970s 

and early 1980s (Buchholz and Graham, 1998). However, 

while cost of the reactants required to produce CMC are 

relatively cheap, there is a significant cost for the 

purification needed for most applications. 

In addition, polyvinyl alcohol (PVA) is a synthetic 

hydrophilic polymer, which can degrade with the help of 

bacterial enzymes. It can absorb large volume of water, 

thus is a potential water retention material.PVA is more 

effective in stabilizing the soil surface at very low 

application rates than root exudates and soil organic matter, 

due to its strong adsorption (Akelah, 2013). 

However, polymer addition to sandy soil was 

increased water use efficiency for plants (Sivapalan, 2001). 

The germination process, plant growth, nutrients uptake, 

yield and both water and fertilizer use efficiency were 

beneficially increased by mixing the plant pits in sandy soil 

with hydrogels (El-Hady et al., 2002). 

Furthermore, Ali (2011) found that bulk density of 

the soil was decreased by added CMC individually or mixed 

with organic soil conditioner. As well as, increased of 

availability of N, P and K in soil may be due to the 

availability of sufficient moisture around the root 

concentrated, and thus a greater reproduction of root biomass 

resulting in the higher absorption of nutrients and water 

leading to production of higher vegetative biomass (Singh et 

al., 1997). Also, applications of organic amendments lead to 

change in soil pH likely due to the low buffering capacity 

(Neilsen et al., 1995). 

El-Hady and Abo-Sedera (2006) concluded that the 

synthetic soil conditioning generally led to decreasing soil 

pH, increasing OM, organic carbon, total nitrogen % in the 

soil, and hence the possibility to save and provide available 

forms of N to growing plants, increasing N, P and K in 

treated soil. Along with, Ali (2011) added that applied of 

CMC in combination with organic conditioners had 

positively affect on hydro-physical properties of the soil, 

i.e., improving soil structure, decreasing soil bulk density, 

increasing retained moisture in the soil at all suctions under 

study (from 0 - 15 atmo), hydraulic conductivity and 

permeability for vertical flow of water through soil profile. 

The objective of this study was to improve sandy 

soil properties and increase its productivity by using 

different sources of organic conditioners either alone or 

mixed with synthetic soil conditioners.   
 

MATERIALS AND METHODS 
 

Description of experimental field 

A field experiment was carried out for two 

successive winter and summer seasons (2016-2017) at 

Ismailia Agric. Res. Station in Ismailia Governorate, Egypt 

(Latitude, 30
o
 35' 41.901" N and longitude, 32

o
 16' 45.834" 

E) using wheat (Triticum sativa cv Giza 168) and peanut 

(Arachi shypogaea c.v. Giaz 5) crops to evaluate the 

effectiveness of organic soil conditioners in combination 

with synthetic soil conditioners on chemical and physical 

properties of sandy soil, nutritional status and plant 

productivity. The characteristics of investigated soil before 

cultivated are shown in Table (1).  

Table 1. Some physical and chemical properties of 

experimental soil 
Soil properties 

Particle size distribution Soil physical properties: 
Coarse sand% 69.0 Bulk density gm cm

-3
 1.73 

Fine sand% 24.7 Total porosity % 34.7 
Silt% 3.52 SP 23.0 
Clay% 2.83   
Soil texture Sandy   

Chemical soil properties  
Organic matter% 0.36   
pH (1:2.5)

*
 7.73   

EC dSm
-1

 (1:5)
 **

 0.44   
Soluble cations ( meq L

-1
) Soluble anions ( meq L

-1
) 

Ca
++

 1.02 CO
-
 - 

Mg
++

 0.99 HCO3
-
 1.92 

Na
+
 1.30 Cl

-
 1.20 

K
+
 1.00 SO4

--
 1.19 

Available macronutrients 
N (mg kg

-1
 ) 39.0   

P (mg kg
-1
) 8.10   

K mg kg
-1

) 50   
*Soil water suspension     ** Soil water extract 
 
 

Before cultivation, the usual agricultural practices 

were applied according to agricultural guidance for each 

crop. Super phosphates (P2O5 15%) in rate of 200 kg fed
-1

 

was applied on soil surface during preparation soil for 

cultivation of both wheat and peanut plants respectively. 

Potassium sulfate (48% K2O) was applied at rate of 50 kg 

fed
-1
 for winter and summer crops, respectively, in two 

split equal doses at sowing and after 30 days from planting. 

In addition, wheat plant received 120 kg fed
-1

 nitrogen in 

the form ammonium nitrate (33% N) in three every 20 

days from planting whereas, peanut plant received 100 kg 

fed
-1
 nitrogen in two split equal doses at sowing and after 

one month from planting. Organic soil conditioners were 

applied in two equal doses during cultivation. All 

treatments were dissolved in 600 liter water and applied by 

sprayed on soil surface during soil preparation and after 30 

day from sowing. Synthetic soil conditioners were applied 

in the same way before cultivation in one dose. 

Experimental design and treatment details 

The experiment consists of 15 treatments with three 

replicates and arranged in a split plot design. Five forms of 

organic soil conditioners were applied as main plot consists of: 

1- Control (NPK) without soil conditioners addition  

2- Yeast sludge (YS) at rate of 2 kg fed
-1

 

3- Commercial humic acids (HA) at rate of 1 kg fed
-1
.  

4- Seaweed (SWE)  at rate of 100 g fed
-1

  

5-  Filter mud (FM)  at rate of 5 kg fed
-1

, 
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While the sub main plot occupied with synthetic 

soil conditioners as: 

1- Without synthetic soil conditioner (WCP). 

2- Carboxymethyl cellulose (CMC) at rate 2% in the form 

Na-CMC with medium viscosity 400-800 cP (2% 

aqueos solution, 25 °C).  

3- Polyvinyl alcohol (PVA) at rate 0.2 % with an average 

M.W. of 125,000 (degree of hydrolysis: 86-89%)  

Some chemical properties of raw materials are 

shown in Table (2). 

Table  2. Some chemical properties of tested materials 

Source 
Yeast sludge Commercial humic acid Seaweed extract Filter mud 

El Anglo  
Co. 

Black earth 
Co.(Canada) 

El Anglo  
Co. 

El Anglo  
Co. 

Composition 
Byproducts of fermentation 
process during converting 

molasses to alcohol and vinass 

The final product of 
compost decomposition 

by acids 

Marin algae 
collected from 
the sea surface 

The sediment or final 
residual from sugar can 

to sugar 
N% 1.46 5.18 0.50 0.42 
P% 0.177 0.077 0.277 0.135 
K% 16.0 3.0 16.0 14.8 
pH (1:2.5 suspension) 7.38 9.57 8.95 6.99 
EC dSm

-1
 (1:5 extract) 7.24 1.27 5.03 7.61 

OM % 0.37 0.45 1.35 0.15 
 
 

 

Yield and soil samples: 

Wheat and peanut plant samples were taken at 

harvested stage in one square meter to determine yield 

components by weight straw and grains yield. Plant 

samples were oven dried at 70 
0
C for 48 hr, up to constant 

dry weight, then ground and digested using H2SO4 and 

H2O2 mixture for nutritional status determinations (N, P 

and K) as described by (Page et al.,1982). 

Soil physical analysis: 

1- Bulk density 

The soil was transferred from the sample holders of 

core sampler to a container and placed in an oven at 105
o
C, 

and dried to constant weight. The weight of soil was 

recorded and bulk density was calculated by the formula of 

Black and Haratge (1986). 
 

                  
                    

             
 

2- Total Porosity 

Total porosity of the soil was calculated from bulk 

density assuming a particle   density of 2.65 g/m3 with the 

following formula: 

                 
            

                
 

3- Aggregate stability: 

Dry sieving stability (D.S.S):- Stability of dry aggregates 

was determined according to Richards (1954). The 

disturbed soil samples crushed by hand and passed through 

10.0 mm sieve. Then 100 g soil sample placed on the top 

sieve of a set having openings 2, 0.5, 0.25, 0.125 and 0.063 

mm. The sieves were gently shaken for 30 minutes and the 

fractions remaining on each sieve were weighed. Dry 

sieving stability (D.S.S) calculated by using the following 

equation:- 

D.S.S= ∑ n x 100 

N 

Where:- 
n= weight of dry sieving fraction in (g). 

N= weight of soil sample used in the dry sieving (g) 

Soil chemical analysis: 

Soil samples were taken after harvested air-dried, 

and passed through 2 mm sieve for analysis according to 

Cottenie et al. (1982) as follow: 

1- Electrical conductivity (EC) dSm
-1

 in soil water extract 

at ratio (1:5). 

2- pH in soil water suspension at ratio (1:2.5). 

3- Organic matter (OM) and available N, P and K. 

Statistical analysis: 

All obtained results in each growing season were 

exposed to statistical analysis to compare the means 

through L. S. D. test at level of significant (0.05) as 

described by Gomez and Gomez (1984). 
 

RESULTS AND DISCUSSION 
 

Impress application of organic and synthetic soil 

conditioner on physical and chemical soil properties: 

Soil physical properties: 

A- Soil bulk density and total porosity: 

Data recorded in Table (3) indicated that, mean 

values of soil bulk density of sandy as affected by used all 

organic treatments were relatively decreased from 1.57 to 

1.39 g/cm
3
 for soil cultivated with wheat plant while 

decreased from 1.5 to 1.31 g/cm
3
 for soil cultivated with 

peanut. Also, the maximum decrease was found with 

seaweed (SWE) treatment over to control treatment. This 

probably due to the favorable effect of organic matter content 

on soil structure, which was reflected on the soil bulk density. 

Obtained results, also, agree with Khan et al. (2012) who 

stated that the soil bulk density was decreased and total 

porosity increased with the increasing level of filter mud 

application as organic soil conditioner from 10 tons ha
–1

 to 

100 tons ha
–1

.  

In addition, with respect to the effect of synthetic 

soil conditioners, mean values show that the presented 

results agree with the findings of Koupai et al. (2008) who 

reported that absorbent polymers positively affect soil 

density, compactness, texture, aeration, water retention and 

available water.  

Moreover, the interaction effect of organic and 

synthetic soil conditioners on soil bulk density was high 

significant decrease in seaweed in combination with CMC 

over to control.  

On the other hand, total soil porosity is an index of 

the relative volume of pores in the soil; it is a special 

formula which explains the relationship between both the 

soil real and bulk densities. Data presented in Table (3) 

showed that the highest value of total soil porosity was 

found in the soil treated with combined of seaweed and 

CMC. The relative increases of total porosity were 19.9 % 

for soil treated with SW and CMC compared with control 
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(zero addition).The increase in total porosity is especially 

important to crop development because it may have a 

direct effect on soil aeration and can enhance root growth. 

These results are in harmony with Sugiyanto et al. (1986) 

and Ghazy et al. (2000) who mentioned that the soil bulk 

density was decreased but the total porosity increased as 

resultant of applied CMC. 
 

 

Table 3. Effect of different organic and synthetic soil 

conditioner on soil bulk density and total 

porosity after cultivation of both wheat and 

peanut crops 

Organic  
soil 
Conditioners 

Synthetic 
Soil 

conditioners 

Wheat Peanut 

BD 
(g  

cm-3) 

T.  
Porosity 

(%) 

BD 
(g  

cm-3) 

T.  
Porosity 

(%) 

NPK 
WCP 1.61 39.3 1.53 42.1 
CMC 1.55 41.6 1.47 44.4 
PVA 1.56 41.2 1.48 44.0 

YS 
WCP 1.55 41.6 1.47 44.4 
CMC 1.35 49.1 1.27 51.9 
PVA 1.47 44.6 1.39 47.4 

HA 
WCP 1.52 41.6 1.44 45.5 
CMC 1.55 45.4 1.47 44.4 
PVA 1.45 42.7 1.37 48.2 

SW 
WCP 1.47 41.6 1.39 47.4 
CMC 1.33 49.9 1.25 52.7 
PVA 1.36 42.0 1.28 51.6 

FM 
WCP 1.55 44.6 1.47 44.4 
CMC 1.38 48.7 1.30 50.8 
PVA 1.54 48.0 1.46 44.8 

Mean of 
organic 

NPK 1.57 40.69 1.50 43.52 
YS 1.46 45.09 1.38 47.92 
HA 1.51 43.21 1.43 46.04 
SW 1.39 44.47 1.31 50.57 
FM 1.49 47.11 1.41 46.67 

Mean of 
synthetic 

WCP 1.54 41.72 1.46 44.78 
CMC 1.43 46.93 1.36 48.86 
PVA 1.47 43.69 1.40 47.19 

 

YS: yeast sludge, HA: humic acid, SWE; seaweed extract, FM: filter 

mud, WCP: without CMC and PVA, CMC: carboxymethyl cellulose, 

PVA: polyvinyl alcohol 
 
 

Ali (2011) added that applied soil conditioning such 

as CMC individually or in combined with organic source 

(compost + CMC) lead to decrease the bulk density and 

increased total porosity as compared to untreated sandy 

soil. 

B- Dry –sieved aggregates (D.S.A): 

The aggregate stability in sandy soil is reflected the 

activity of treatments applied and enhances the soil 

productivity.   

Mean values of D.S.A% of different treatments 

applied were given in Table (4 a& b). The dry aggregates 

(D.S.A %) showed the most abundant fraction with1 to 0.5 

mm either with organic soil conditioner applied 

individually or in combination with synthetic soil 

conditioner, such increased in weight diameter ranged from 

31.2 to 45.2 for first season and ranged from 38.2 to 55.4 

for second season. On the other hand, the percentages of 

other sizes of dry aggregates decrease as their diameters 

decrease, especially the aggregates those have diameters 

less than 0.063 mm which the lowest values were found. 

Thereby, the treatments of seaweed extract (SWE) had the 

highest increased on diameters 1- 0.5 and 0.5-0.25 mm, 

compared to control and other treatments , as well as,  there 

is no differences between all organic treatments applied. 

Moreover, CMC as synthetic soil conditioner have the 

largest granular size with diameter (1 to 0.5) more than 

either PVA or control treatment in both seasons.  

Increasing aggregate size refers to decreasing soil bulk 

density and increasing macro pores as described with 

Koupai et al. (2008) and Ali (2011). 

Furthermore, seaweed extract (SWE) fertilizers 

(especially the alginates) act as soil conditioners (Thivy, 

1964). The alginates react with metals in the soil and form 

long and cross-linked polymers in the soil. These polymers 

improve the crumbing in the soil and swell up when they 

get wet, and retain moisture for a longer period. Dove et al 

(2016) added that the alginates can form cross-linked gels 

through ion tropic gelation. This occurs when a soluble 

form of alginate, usually sodium alginate, is converted to 

an insoluble gel through the introduction of divalent metal 

cations such as Ca
2+

. This involves cooperative binding in 

water where interactions between the glurunic blocks of 

the negatively charged alginate polymer and the positively 

charged ions create chain to chain. This is due to the 

formation of junction zones between two or more chains 

where the cations sit within the buckled parts of the 

molecule, like eggs in an egg box. 

Soil chemical properties 

A- Soil pH 

In fact that, many plants and soil life forms prefer 

either alkaline or acidic conditions, so  the soil pH is an 

important consideration for farmers and graders for several 

reasons especially increasing the availability of nutrients in 

the soil (Smith et al., 1994). 

With regard to the effect of organic soil 

conditioners either natural source or industrial residues on 

pH mean values of sandy soil after wheat and peanut 

harvested, data in Table (5) clear that all mean values were 

generally slightly decreased or no change noticeable 

occurred with all treatments applied especially after peanut 

harvested as compared to NPK treatment. The more 

effective treatment caused reduction in pH reading was 

SWE for both seasons. In addition, the same trend was 

observed with synthetic soil conditioner especially with 

CMC. This may due to the liberated of CO2 and organic 

acids as a product of soil microorganisms acting and other 

chemical transformation on the added organic matter. 

Hamed et al. (2011) found that applied organic 

amendments were decreased soil pH with increasing the 

level of organic amendment. Also, mean values of soil pH 

were, generally, higher in second season as compared to 

first season. 

Meanwhile, the interaction effect between 

combination of organic and synthetic soil conditioners 

were pronounced in Table (5).Obtained results revealed 

that pH values were generally decreased slightly from 8.41 

to 8.01 at first season and from 8.69 to 8.59 at second 

season due to application of humic acids + CMC. These 

results are in harmony with Ali (2011) who found that the 

separately application of organic and synthetic soil 

conditioners or mixed them were slightly decreased the pH 

values as compared to untreated soil.  
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Table 4. Distribution fractions (%) of dry- sieved aggregates in the studied soil samples under different organic 

and synthetic soil conditioner after wheat and peanut harvested at two successive seasons. 

A- Soil cultivated with wheat plant: 

Organic soil 
conditioner 

Synthetic 
Soil conditioner 

Dry Aggregates Diameter (mm) 
10-2 2-1 1-0.5 0.5-0.25 0.25-0.125 0.125-0.063 <0.063 

NPK 
WCP 2.53 4.76 31.2 24.7 25.3 10.4 0.29 
CMC 0.89 2.38 32.2 40.3 19.3 5.7 0.18 
PVA 1.06 3.41 33.2 35.5 16.4 10.1 0.31 

YS 
WCP 3.52 3.99 34.2 41.4 12.8 3.9 0.08 
CMC 0.15 0.43 35.2 56.5 6.3 1.2 0.03 
PVA 1.55 4.30 36.2 17.2 28.7 11.9 0.58 

HA 
WCP 0.40 2.31 37.2 31.3 18.6 9.9 0.33 
CMC 1.11 2.21 39.2 18.8 30.9 7.5 0.13 
PVA 1.87 5.08 38.2 13.2 21.0 20.1 0.57 

SWE 
WCP 1.00 3.31 43.2 7.4 36.5 8.5 0.22 
CMC 0.47 1.35 45.2 33.2 14.8 4.9 0.28 
PVA 0.61 1.10 44.2 36.5 12.7 4.7 0.04 

FM 
WCP 0.80 1.86 40.2 24.8 25.8 6.4 0.05 
CMC 0.50 1.90 42.2 30.4 17.6 7.0 0.56 
PVA 0.80 2.73 41.2 21.5 22.4 11.1 0.63 

Mean of 
organic 

NPK 1.49 3.52 32.2 33.5 20.3 8.72 0.26 
YS 1.74 2.91 35.2 38.4 15.9 5.66 0.23 
HA 1.12 3.20 38.2 21.1 23.5 12.5 0.34 

SWE 0.69 1.92 44.2 25.7 21.3 6.00 0.18 
FM 0.70 2.17 41.2 25.6 21.9 8.20 0.41 

Mean of 
synthetic 

WCP 1.65 3.25 37.4 26.0 23.8 7.84 0.19 
CMC 0.62 1.66 38.6 35.9 17.8 5.26 0.24 
PVA 1.18 3.32 38.6 24.8 20.2 11.6 0.43 

 

B- Soil cultivated with peanut plant: 

Organic soil 
Conditioner 

Synthetic 
Soil conditioner 

Dry Aggregates Diameter (mm) 
10-2 2-1 1-0.5 0.5-0.25 0.25-0.125 0.125-0.063 <0.063 

NPK 
WCP 0.75 2.00 38.2 36.9 16.2 4.79 0.15 
CMC 0.58 1.87 47.4 35.5 9.0 5.52 0.17 
PVA 1.30 2.45 40.9 36.8 13.0 5.36 0.15 

YS 
WCP 2.74 3.11 39.6 42.4 10.0 3.07 0.06 
CMC 0.72 2.00 45.5 32.7 13.3 5.52 0.27 
PVA 0.37 1.10 43.9 35.6 16.0 3.03 0.08 

HA 
WCP 0.33 1.91 41.3 32.6 15.4 8.23 0.27 
CMC 0.52 1.04 48.0 32.4 14.5 3.53 0.06 
PVA 0.65 1.77 43.0 34.1 13.2 7.00 0.20 

SWE 
WCP 0.51 1.68 42.3 32.6 18.5 4.30 0.11 
CMC 0.45 0.81 55.4 30.5 9.40 3.45 0.03 
PVA 0.51 1.47 45.6 30.9 16.1 5.29 0.31 

FM 
WCP 0.51 1.19 41.7 36.0 16.5 4.10 0.03 
CMC 0.53 1.81 42.5 32.5 14.9 7.37 0.42 
PVA 0.50 1.90 43.1 29.4 17.6 7.04 0.56 

Mean of 
organic 

NPK 0.88 2.11 42.5 36.4 12.7 5.22 0.16 
YS 1.28 2.07 42.7 36.9 13.1 3.87 0.14 
HA 0.50 1.57 44.1 33.0 14.4 6.25 0.18 

SWE 0.49 1.32 47.8 31.3 14.7 4.35 0.15 
FM 0.51 1.63 42.4 32.6 16.3 6.17 0.34 

Mean of 
synthetic 

WCP 0.97 1.98 40.6 36.1 15.3 4.90 0.12 
CMC 0.56 1.51 47.8 32.7 12.2 5.08 0.19 
PVA 0.67 1.74 43.3 33.4 15.2 5.54 0.26 

YS: yeast sludge, HA: humic acid, SWE; seaweed extract, FM: filter mud, WCP: without CMC and PVA, CMC: carboxymethyl cellulose,  

PVA: polyvinyl alcohol 
 

B- Electrical conductivity (EC) 

Electrical conductivity is a soil parameter that 

indicates indirectly the total concentration of soluble salts 

and is a direct measurement of salinity. 

Data presented in Table (5) showed the effect of 

applied different sources of organic soil conditioners 

separately or in combination with synthetic conditioner on 

concentration of salt in the soil (EC)   

With respect to the separately application of 

organic soil conditioners obtained results reveal that all 

mean values of EC were none significantly decreased 

with all treatments applied as compared to control 

treatment (NPK).  The same trend was observed with 

CMC and PVA compared to without synthetic 

conditioners addition. Such declined in soil EC may be 

due to the ability of synthetic soil conditioner 

(hydrogels) to absorb and conserve a great deal of water 

and physiological solutions in themselves. Great amount 

of water causes a decrement in the concentration of salt 

and it leads to electrical conductivity reduction 

(Ramezani et al., 2005) and (Dorraji et al., 2010). 
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C- Organic matter (OM)  

Data presented in Table (5) indicated that using of 

different organic amendments (yeast waste, humic acids, 

seaweed extract or filter mud) were generally increased soil 

organic matter content compared to NPK treatment in both 

studied seasons. The increases values of OM in sandy soil 

noticed markedly when CMC applied in combination with 

organic amendments especially at seaweed treatment. Such 

increases may be due to applied of organic residue was 

enhanced the soil organic carbon and accelerated the 

microbial activities (Dotaniya et al., 2013d). 

 

Table 5. Effect of different organic and synthetic soil conditioners on some chemical properties and nutrients 

availability in sandy soil after wheat and peanut harvested 

Organic 
 soil 
conditioners 

Synthetic 
Soil 

conditioners 

Wheat Peanut 

pH 
(1:2.5) 

EC 
dSm

-1
 

OM 
% 

mg kg
-1

 pH 
(1:2.5) 

EC 
dSm

-1
 

OM 
% 

mg kg
-1

 
N P K N P K 

NPK 
WCP 8.41 0.35 0.55 112 14.2 78.7 8.69 0.63 0.50 146 26.6 41.0 
CMC 8.06 0.32 0.61 127 20.8 103.4 8.49 0.48 0.60 165 33.6 56.0 
PVA 8.21 0.35 0.73 119 17.3 93.6 8.59 0.53 0.58 155 27.8 57.2 

YS 
WCP 8.29 0.38 0.71 149 18.1 112.5 8.69 0.51 0.65 291 28.4 70.9 
CMC 8.04 0.36 1.26 224 22.7 155.4 8.49 0.42 0.76 194 47.9 96.9 
PVA 8.24 0.37 0.87 187 18.5 119.0 8.69 0.43 0.74 197 44.6 80.6 

HA 
WCP 8.27 0.36 0.96 149 11.9 101.4 8.69 0.48 0.71 179 27.5 60.5 
CMC 8.01 0.33 1.25 164 27.3 101.4 8.59 0.44 0.61 194 44.3 109.9 
PVA 8.22 0.35 1.08 149 15.1 130.0 8.69 0.48 0.71 194 34.5 66.3 

SWE 
WCP 8.28 0.34 0.56 112 23.7 105.3 8.59 0.43 0.84 226 42.1 85.8 
CMC 8.06 0.35 1.80 224 29.8 174.6 8.49 0.38 1.01 291 54.1 120.7 
PVA 8.07 0.34 1.05 149 24.7 118.3 8.59 0.39 0.96 146 33.5 99.5 

FM 
WCP 8.3 0.35 0.84 149 12.9 106.0 8.69 0.49 0.85 194 28.6 50.1 
CMC 8.02 0.34 1.49 187 29.5 171.2 8.59 0.49 0.91 243 39.6 117.0 
PVA 8.23 0.35 1.30 149 16.8 104.0 8.59 0.49 0.88 194 35.8 85.0 

Mean of  
organic 

NPK 8.23 0.34 0.63 119 17.4 91.9 8.59 0.55 0.56 155 29.4 51.4 
YS 8.19 0.37 0.95 187 19.8 128.9 8.62 0.45 0.72 227 40.3 82.8 
HA 8.17 0.35 1.10 154 18.1 110.9 8.66 0.47 0.67 189 35.4 78.9 

SWE 8.14 0.34 1.14 162 26.1 131.7 8.56 0.40 0.94 221 43.2 102.0 
FM 8.18 0.35 1.21 162 19.8 128.1 8.62 0.49 0.88 210 34.7 84.0 

Mean of 
synthetic 

WCP 8.31 0.36 0.72 134 16.1 100.8 8.67 0.51 0.71 207 30.6 61.6 
CMC 8.04 0.34 1.28 185 26.0 141.2 8.53 0.44 0.78 217 43.9 100.1 
PVA 8.19 0.35 1.01 151 18.5 113.0 8.63 0.46 0.78 177 35.2 77.7 

LSD at 0.05% 
A (organic 
B (synthetic) 
A*B 

 

 
0.13 
0.10 
0.22 

 
0.007 
0.006 
0.013 

 
0.17 
0.13 
0.30 

 
4.81 
3.73 
8.34 

 
1.72 
1.33 
2.97 

 
9.89 
7.66 
17.1 

 
0.12 
0.10 
0.22 

 
0.02 
0.02 
0.04 

 
0.07 
0.05 
0.12 

 
29.9 
23.2 
51.9 

 
5.55 
4.30 
9.62 

 
6.44 
4.99 
11.2 

 

YS: yeast sludge, HA: humic acid, SWE; seaweed extract, FM: filter mud, WCP: without CMC and PVA, CMC: carboxymethyl cellulose,  

PVA: polyvinyl alcohol 
 
 

D- Macronutrients availability 

Concerning the availability of soil nutrients N, P 

and K were presented in Table (5). Obtained results reflect 

the positive relation between treatments applied and the 

amount of nutrients able to be used by plant. Mean values 

of available N, P and K in soil were significantly increased 

under organic treatments application particularly with 

SWE which overtook other treatments. This increase may 

be due to the presence of carboxylates group which have 

direct effect on nutrients released in soil (Datta and Gupta, 

1983a) and a range of organic acids are produced during 

the organic residues decomposition (Dotaniya and Meena, 

2013) which mobilize the nutrients from fixed sites and are 

easily available to plants (Dotaniya et al., 2013a, b). 

Also, mean values of synthetic soil conditioners 

reveal that CMC was superior for N, P and K availability 

in soil as compared to either PVA or control (without 

synthetic soil conditioners) treatment. 

The interaction between applied of different organic 

soil conditioners in parallel with synthetic soil conditioners 

gave the highest response especially with SWE + CMC 

more than other treatments. Obtained data agree with 

Kumar et al. (2018) who reported that application of plant 

residues as organic soil conditioner and synthetic soil 

conditioner was significantly influenced available N, P and 

K content in soil. 

Yield and yield components: 

Regarding the effect of different organic soil 

conditioners on wheat and peanut yield components 

(Biological yield, straw yield and/or seed yield) data in Fig 

(1a) show that all mean values of growth parameters were 

generally increased significantly by applying YS, HA, SW 

and FM as compared NPK treatment. The maximum value 

was obtained with seaweed extract followed by filter mud 

treatment. Such increases reach about 17.9 % and 00.0% for 

grain or seed while reach to 8.6% and 39.1% for straw in 

wheat and peanut, respectively. Our findings coincide with 

those of earlier studies carried out on soybean with Rathore et 

al. (2009) they reported that the application of seaweed 

extract lead to increase in vegetative plant growth because it 

very rich in gibberellic acid, which activate amylase genes in 

aleurone cell acts to produce a signal in the germinating 

process of seeds (Sun and Gubler, 2004). In addition, 

seaweeds can be stimulate the growth and yield of plants 

because it contains essential fatty acids, vitamins, amino 

acids, minerals, and growth promoting substances as well as 

enhance antioxidant properties, and develop tolerance to 

drought stress (Spann and Little, 2011). Also, FM was 

liberated different types of organic acids during microbial 
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decomposition lead to increase plant productivity and nutrient 

contents (Bhattacharyya et al., 2003).  

With respect to the main effect of synthetic soil 

conditioners, result show that either CMC or PVA 

increased significantly wheat and peanut plant productivity 

(biological yield, grain/seeds and straw) as compared to 

control (zero addition). Moreover, CMC application was 

superior to PVA on yield parameters, where it increased 

grain or seed by 15.9% and 119% as well as increased 

straw by 13.8% and 12.5% for wheat and peanut plant, 

respectively. In addition, hydrogels (CMC or PVA) help to 

reduce water stress of plants resulting in increased growth 

and plant performance (El-Hady et al., 1981). Also, 

Sivapalan (2001) added that  the germination process, plant 

growth, nutrients uptake, yield and both the water and 

fertilizer use efficiency were beneficially increased by 

mixing the plant pits in sandy soil with hydrogels (El-Hady 

et al., 2002 and Akelah, 2013).  
 

 
A 

                           LSD at 0.05%: yield= 178.6     straw= 167      grain= 68.8                        yield= 148        straw= 128.4    grain= 76.5 
 

 
B 

LSD at 0.05%: yield= 124     straw= 129.7    grain= 55.9          yield= 102     straw= 105.2      grain= 50 
 

Fig. 1. Mean values of yield components of both wheat and peanut as affected by different organic and synthetic 

soil conditioners 
 

The interaction effect of applying organic soil 

conditioner in combination with synthetic soil conditioner 

was representing in Table (6). It is interested to mention 

that, the efficiency of organic soil conditioner was 

increased with synthetic soil conditioner applied. The 

pronounced increase in crop productivity (yield, 

grain/seeds and seed) was observed when seaweed was 

combined with CMC treatment as compared to other 

treatment over to NPK (control).  These results are in 

harmony with Kalhapure et al. (2016) who found that 

application of 5 kg/ha of hydrogel produced significantly 

increased in grain yield of wheat by 8.48% over control. 

Moreover El Hady et al. (2012) added that the application 

of different rates of hydrogel in combination with compost 

as organic soil conditioner led to increasing tomato yield 

per unit and wheat plant (EL-Naka et al., 2015) 
 

Table 6. Interaction effect of different organic and synthetic soil conditioners on yield components of wheat and 

peanut crops 

Organic  
soil 
Conditioners 

Synthetic 
Soil 

conditioners 

Wheat Peanut 
Kg fed

-1
 

Biological yield Grain Straw B. Yield Straw Seed 

NPK 
WCP 6231 1867 4364 4690 3845 669 
CMC 6664 2176 4488 5477 4043 1326 
PVA 6352 1984 4368 5166 3992 1051 

YS 
WCP 5888 2179 3709 5782 4568 959 
CMC 7632 2556 5076 7308 5486 2030 
PVA 6656 2308 4348 6767 5484 1404 

HA 
WCP 6720 2046 4674 4750 3771 1021 
CMC 7056 2213 4843 6146 4501 1613 
PVA 6804 2208 4596 5695 4236 1360 

SWE 
WCP 6680 2217 4463 6699 5349 1205 
CMC 7765 2567 5199 7581 5532 2542 
PVA 6912 2327 4585 7207 5644 1432 

FM 
WCP 6424 2068 4356 4984 3808 706 
CMC 7472 2520 4952 6488 4454 2521 
PVA 7433 2260 5173 5565 4057 1308 

LSD at 0.05% 277.4 290 125.0 228 235.2 111.9 
 

 

YS: yeast sludge, HA: humic acid, SWE; seaweed extract, FM: filter mud, WCP: without CMC and PVA, CMC: carboxymethyl cellulose,  

PVA: polyvinyl alcohol 
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Macronutrients total content in both wheat and peanut 

crops 

Concerning the effect of organic soil conditioner 

application data in Fig (2) generally show that N, P and K 

total content were significantly increase in both straw and 

grains  and/or seeds of wheat and peanut crops as 

compared to NPK control treatment. The superior one is 

seaweed treatment followed by filter mud, yeast waste and 

humic acid. Such increase may be due to increment of 

seaweeds with nutrients content and lead to compensate the 

deficiency of N, P and K in soils (Singh et al., 2016; 

Vyomendra and kumar, 2016). Also, Nędzarek and 

Rakusa-Suszczewski (2004) added that a mixture of 

macroalgae released high quantities of organic matter and 

different nutrients, especially very rich in NH4
-
, NO3

- 
and 

NO2
-
, and phosphate. 

Recently, Shehata et al. (2011) and Eisa (2016) found 

that the percentages of N, P and K in leaves of sweet fennel 

and celeriac plant were increased significantly with foliar 

application of seaweed extract. The highest respect values of 

macronutrients (N, P and K) might be attributed to organic 

and mineral elements constituents of seaweed extract. 
 

 
                                    LSD at 0.05%: N= 0.47    P= 2.54      K= 1.62                                        N=2.25         P= 1.97      K=1.21 

 
                                     LSD at 0.05%: N= 3.86       P=   1.41     K= 0.31                                     N=3.45         P=5.61        K=1.34 

Fig. 2. Mean values of macronutrients total content of both wheat and peanut as affected by different organic soil 

conditioners 
 

With respect to the application of synthetic soil 

conditioners data in Fig (3) reveal that mean values of 

macronutrient total contents in straw and grains and/or seeds 

of wheat and peanut crop were increased significantly with 

two tested polymers applied as compared to control (zero 

addition). Result, also, showed that applied CMC to sandy 

soil gives the maximum straw, grains and/or seeds 

macronutrients contents (N, P and K) in both cultivated crop.  

 
                                 LSD at 0.05%: N=0.29         P= 1.37       K=0.93                                       N= 1.41        P= 1.49       K=1.47 

 
                               LSD at 0.05%: N= 2.58        P=0.88        K=0.28                                            N= 2.45        P= 3.85       K=0.96 

Fig. 3. Mean values of macronutrients total content of both wheat and peanut as affected by synthetic soil 

conditioners 
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Obtained data agree with Ziaeidoustan et al. (2013) 

and Abobatta (2018) who mentioned that hydrogel 

polymers caused an increase in nutrient (NPK) uptake 

because it can stored enough amount of available water 

helped the plant to overcome the severe drought. On the 

other hand, it helped the N fixation bacteria to gain their 

needed moisture and nodulation which helped to uptake 

the soil nitrogen and increased the yield.  

Moreover, the interaction effects of combination 

organic and synthetic soil conditioners data in Table (7) 

showed that the application of different organic materials 

with CMC or PVA was give high significant values over 

control. Also, the macronutrients total contents were 

increased significantly with CMC more than PVA at the 

same condition. Such increases may be due to decreasing 

nutrient leaching in the presence of the hydrogel whereas; 

free pore volume will be created within the soil, offering 

additional space for root growth, air and water infiltration 

and storage. Stockosorb also strongly resists soil pressure 

at high soil depth without losing its swelling capacity. In 

this way water and nutrients are available to the plant over 

a longer period of time (Pattanaaik et al., 2015). 

Table 7. Interaction effect of different organic and synthetic soil conditioners on macronutrients total content in 

straw, grain and /or seed of wheat and peanut crops 

Organic  
soil 
Conditioners 

Synthetic 
Soil 

conditioners 

Wheat Peanut 
Kg fed

-1
 

Straw Grain Straw Seed 
N P K N P K N P K N P K 

NPK 
WCP 21.3 5.0 4.8 16.0 5.1 3.7 9.1 8.0 10.3 10.9 2.7 4.1 
CMC 24.0 6.0 5.9 18.0 7.9 6.0 13.3 9.0 11.0 16.0 8.1 10.5 
PVA 22.4 5.7 8.1 16.8 6.7 5.4 9.4 8.8 10.0 11.3 6.4 7.0 

YS 
WCP 19.9 5.5 5.4 14.9 7.9 7.0 10.5 12.9 15.4 12.8 6.9 7.8 
CMC 26.8 15.1 22.0 20.1 13.3 12.3 15.4 15.5 17.2 18.5 15.1 21.1 
PVA 23.8 7.8 10.2 17.8 10.4 10.7 14.0 19.6 21.7 16.8 8.6 10.4 

HA 
WCP 21.8 6.6 7.4 16.4 7.3 5.6 10.1 8.4 9.8 12.1 3.6 5.5 
CMC 28.2 11.2 9.2 21.2 11.2 8.6 15.1 10.1 14.3 18.1 16.6 14.4 
PVA 24.3 7.6 8.1 18.2 9.8 6.2 12.3 19.6 14.3 14.7 11.1 10.8 

SWE 
WCP 25.0 7.2 10.2 18.8 10.9 6.1 11.3 15.3 20.9 16.1 12.0 8.3 
CMC 32.1 14.3 25.8 24.1 13.6 15.6 22.1 19.8 26.2 22.2 21.6 29.6 
PVA 28.2 8.9 11.9 21.2 12.1 11.7 20.7 18.4 23.0 21.6 12.1 15.8 

FM 
WCP 23.7 5.2 8.2 17.8 9.5 7.5 10.7 10.1 12.5 12.6 6.2 6.4 
CMC 30.0 13.9 22.5 22.6 11.9 9.2 20.3 17.4 17.7 19.8 10.7 21.9 
PVA 28.9 9.4 15.9 21.7 10.4 7.8 16.3 12.4 15.8 19.1 8.4 11.4 

LSD at 0.05%;-  0.64 3.07 2.07 4.47 1.96 0.63 3.14 3.32 3.29 4.97 8.61 2.14 
 

YS: yeast sludge, HA: humic acid, SWE; seaweed extract, FM: filter mud, WCP: without CMC and PVA, CMC: carboxymethyl cellulose,  

PVA: polyvinyl alcohol 
 

Correlation between yield (grains and/or seeds) and soil 

properties 

This correlation analysis is presented in Table (8). 

A significant high- magnitude positive correlation was 

establish between grain yield of wheat crops and EC 

(r=0.55), OM (r= 0.69), available P (r = 0.73), available K 

(r = 0.83), available N (r = 0.8) and total porosity (r = 

0.77). Also, a significant high positive correlation was also 

between seed yield of peanut crops and EC (r = 0.63), OM 

(r = 0.51), P (r = 0.68), K (r = 0.86), N (r = 0.41) and total 

porosity (r = 0.77). 

 

 

Table 8. Correlation coefficients among grain and/or seed of wheat and peanut plants and tested soil parameters 

A- Wheat plant 

 Grain pH EC OM Available P Available K Available N Total porosity 

Grain 1 
       

pH -0.016 1 
      

EC 0.55
*
 0.12 1 

     
OM 0.69

*
 -0.20 0.48

*
 1 

    
Available P 0.73

*
 -0.097 0.72

*
 0.54

*
 1 

   
Available K 0.83

*
 0.016 0.44

*
 0.695 0.599

*
 1 

  
Available N 0.796

*
 -0.17 0.35 0.76

*
 0.48

*
 0.80 1 

 
Total porosity 0.77

*
 -0.27 0.34

*
 0.73

*
 0.53

*
 0.70 0.78

*
 1 

B- Peanut plant 

 Seed pH EC OM Available P Available K Available N Total porosity 

Seed 1        

pH 0.15 1       

EC 0.63
*
 -0.09 1      

OM 0.51
*
 0.24 0.72

*
 1     

Available P 0.68
*
 0.21 0.53

*
 0.40

*
 1    

Available K 0.86
*
 0.19 0.66

*
 0.58

*
 0.67

*
 1   

Available N 0.41
*
 -0.15 0.35

*
 0.296

*
 0.35

*
 0.41

*
 1  

Total porosity 0.78
*
 0.34* 0.62

*
 0.66

*
 0.55

*
 0.69

*
 0.22 1 

 

Levels of significant: * P> 0.05 
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These result indicated that if the yield decreased or 

increased, the wheat grain or peanut seed and soil tested 

measured (EC, OM, P, K, N and porosity) in soil decreased 

or increased. 

Moreover, a significant positive correlation was 

noted between EC after wheat crop harvested and OM 

content (r = 0.48) and available P (r = 0.72), available K (r 

=0.44) and total porosity (r = 34). A long with such 

correlation of peanut seeds was noted between EC and OM 

(r = 0.72), P (r = 0.53), K (r = 0.66), N (r = 0.35) and total 

porosity (r = 0.62). 

With the same pattern, OM content in soil 

cultivated with wheat crop was high positive correlation 

between P (r = 0.54), K (r = 0.7), N (r = 0.76) and total 

porosity (r = 0.73), as well as, in soil cultivated with peanut 

crop OM had high positive correlation between P (r = 0.4), 

K (r= 0.58), N (r= 0.3) and porosity ( r = 0.66). 

Also, available macronutrients content were high 

significantly correlated in soil either cultivated with wheat 

or peanut crops. Whereas, available P was highly 

correlated with K (r = 0.6& r = 0.67), N (r = 0.48 & r= 

0.35) and total porosity (r = 0.53 & r = 0.55) for soil 

cultivated with wheat and peanut, respectively. 

However, available K was high significant 

correlation between N (r = 0.41) and total porosity (r = 

0.69) for soil cultivated with peanut crop only. While 

available N was highly correlated with total porosity in soil 

cultivated with wheat crop only. These results agree with 

Mahmood et al. (2017).  

CONCLUSION 
 

In general, using of residual waste from cane 

industries or humic acid and seaweed as organic soil 

conditioner individually or in combination with CMC or 

PVA were enhanced both plant growth and their total 

macronutrients content, as well as, improved chemical-

physical properties of sandy soil by increasing available 

NPK, porosity and OM% which lead to increasing dry 

stable aggregates whereas pH and EC values were 

decreased. Seaweed treatment was become more effective 

when added with CMC. 
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مصبدر مختلفت من محسنبث التربت العضىيت مع بعض المحسنبث الصنبعيت لتحسين خىاص التربت الرمليت  بين التفبعل

 وزيبدة إنتبجيتهب
 هنبء عطيت زين العببذين

 الجيسة -مركس البحىث السراعيت –اضي والميبه والبيئت رمعهذ بحىث اال
 

تًحطح انثحٕز انضساعيح تاإلعًاعيهيح تاعرخذاو َثاذي انقًح ٔانفٕل انغٕداَي  (2010-2012) يررانييٍصساعييٍ يٕعًيٍ  خالل ّحقهي حاقيًد ذعشت

اص انرشتح نرقييى  فاعهيح ذذاخم اعرخذاو انًحغُاخ انععٕيح انطثيعيح أ انُاذعح كًخهف يٍ تعط انصُاعاخ  يع ٔظٕد تعط انًحغُاخ انصُاعيح عهي خٕ

ط رنك عهي انحانح انغزائيح ٔاالَراظيح نهُثاخ. صًًد انرعشتح في قطع يُشقح يشج ٔاحذج في شالز يكشساخ ٔقذ ذعًُد انشيهيح انفيضيائيح ٔ انكيًيائيح ٔاَعكا

ْيٕييك اعيذ  -كعى/فذاٌ 2تًعذل  انخًيشج, يخهف  انًعذل انًٕصي تّ يٍ انرغًيذ انًعذَي( -)كُرشٔل  انرعشتح خًظ يعايالخ ععٕيح كعايم سئيغي ْٔي

كعى/فذاٌ. تيًُا ذعًُد انًعايهح انفشعيح شالز يحغُاخ صُاعيح  5غيُح يششحاخ تًعذل  -ظى/فذا100ٌغحانة تحشيح تًعذل  -ى/فذاٌ كع 1ذعاسي تًعذل 

ٔاظٓشخ انُرائط اٌ ذذاخم اعرخذاو انًحغُاخ  %(. 0.2انثٕني فيُيم انكحٕل تًعذل  -% 2انكشتٕكغي ييصيم عهيهٕص تًعذل   -ْٔي )انكُرشٔل )تذٌٔ اظافح( 

كم يٍ انًغاييح  انععٕيح في ٔظٕد انًحغُاخ انصُاعيح كاٌ نّ ذأشيش ايعاتي عهي خٕاص انرشتح انطثيعيح حيس أدي اني اَخفاض قيى انكصافح انظاْشيح ٔصيادج

ايح ال يٕظذ فشق يعُٕي تيٍ ٔانرعًعاخ االسظيح ٔكاَد اعهي انقيى  انًرحصم عهيٓا عُذ اظافح انطحانة انثحشيح في ٔظٕد انكشتٕكغي يصيم عهيهٕص . ٔتصفح ع

تاالظافح اني  اعرخذاو انطحانة انثحشيح ٔغيشْا يٍ انًخهفاخ انععٕيح حيس اعطي اعرخذاو يخهف انخًيشج ٔغيُح انًششحاخ َفظ االذعاِ يقاسَح تانكُرشٔل.

افح يقاسَح تانكُرشٔل ٔععهد اعهي قيًح ذحد يعايهح رنك فاٌ يحرٕي انرشتح يٍ انًادج انععٕيح ٔانعُاصش انكثشي انًيغشج قذ صادخ يع كم انًعايالخ انًع

ٔظيُي ٔانرٕصيم انكٓشتي اذعاِ يعاكظ حيس اَخفعد كم انقيى انًرحصم سط انٓيذعطد قيى األأتيًُا  في ٔظٕد انكشتٕكغي ييصيم عهيهٕص.انطحانة انثحشيح 

ٌ أكًا اشاسخ انُرائط شيح يع انكشتٕكغي ييصيم عهيهٕص. يع كم انًعايالخ انًعافح ٔخاصح في ٔظٕد انطحانة انثح اغيش يعُٕي ااَخفاظ  عهيٓا نكال انعايهيٍ

دي اني صيادج يعُٕيح نكم يٍ انًحصٕل انثيٕنٕظي, انحثٕب أاعرخذاو انطحانة انثحشيح يُفشدج أ يقرشَح تاظافح انكشتٕكغي يصيم عهيهٕص أ انثٕني فيُيم انكحٕل 

ٔظحد أتاالظافح اني رنك ٕل انغٕداَي يقاسَح تانكُرشٔل.  زٔس تاالظافح اني انًحرٕي انكهي يٍ انُيرشٔظيٍ ٔ انفغفٕس ٔ انثٕذاعيٕو نُثاذي انقًح ٔانفٔ انثأ

غش ٔ انفٕعفٕس انًيغش في ( تيٍ يحصٕل انحثٕب ٔ كم يٍ انرٕصيم انكٓشتي, انًادج انععٕيح ٔ انُيرشٔظيٍ انًيP<0.05انُرائط ٔظٕد اسذثاغ عاني انًعُٕيح )

خيشاأ نٓيذسٔظيُي ٔ انثٕذاعيٕو انًيغش.ط اانرشتح عهي انشغى يٍ عذو ٔظٕد اسذثاغ يعُٕي تيٍ يحصٕل انحثٕب ٔدسظح األ
⸗

يًكٍ اعرُراض اٌ اعرخذاو  

تح انكيًيائيح ٔانطثيعيح ٔصيادج قذسذٓا انًحغُاخ انععٕيح خاصح انطحانة انثحشيح ٔانًخهفاخ انُاذعح يٍ ذصُيع قصة انغكش ادي اني ذحغيٍ خٕاص انرش

 حغُاخ انصُاعيح ٔخاصح انكشتٕكغي ييصيم عهيهٕص. ًاالَراظيح عُذ اعرخذايٓا يع ان

http://doi.org/

