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ABSTRACT 

This study focused on the most important issues of the 21
st
 

century. Water, food security and Energy. Utilizing primary treated 

sewage water in flax plant irrigation for use their oils product and its 

fiber as well as improvement of some sandy soil chemical properties  

The usage of primary treated sewage water in this study achieve 

high environmental values which is exploited, it is one of the 

environmental stress, achieve the economic returns of oil and fibber 

production. The provision of traditional irrigation water to irrigate 

food crops, this exchange also has potential environmental benefits, 

reducing the release of wastewater effluent downstream, and allowing 

the assimilation of its nutrients into the soil. 

The aim of this study is identify the suitability of primary treated 

sewage water alone or mixed with Nile water and their effects on 

sandy soil properties as well as oil and fiber yield of flax plant. So, A 

field experiments with Randomized complete block design were 

conducted in winter seasons of 2016/2017 for flax plant                    

(Linum usitatissium L.), to study the effect of different water irrigation 

quality i.e. 100% Nile water (T1), 50% Nile water + 50% treated 

sewage water (T2) and 100% treated sewage water ((T3) on soil 

properties as well as flax oil and fiber production. 

Results revealed that 100% sewage water improve in most soil 

properties as decrease soil pH than initial soil, increase soil organic 

matter contents. Slight increase of soil salinity (E.C) as compared to 
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the soil irrigated with freshwater. Increasing in nutrient elements, total 

and available N, P and K (mg kg
-1

) compared with those irrigated by 

freshwater. Also, increase of micronutrients and heavy metals. It is 

worthy to mention that the contents of all values of total and available 

heavy metals in studied soil presented within safe or permissible limits 

and possible using these water sources for irrigation . 

Also usage of 100% sewage water in soil irrigation resulting in 

increased most morphological flax  characters, as well as seeds yield, 

straw yield, fiber yield, weight of 1000 seeds, oil yield, fiber (%) and 

seed oil (%). 

Key words : environmental stress, flax  characters, flax plant,  irrigate   

food crops, morphological, sandy soil chemical 

properties, sewage water 

INTRODUCTION 

Currently, Egypt produces an estimated 5.5–6.5 Billion Cubic 

meters (BCM
3
) of sewage water per year. Of that amount, about 2.97 

BCM
3
per year is treated, but only 0.7 BCM

3 
per year is utilized for 

agriculture. Where, 0.26 BCM
3
 is undergoing secondary treatment and 

0.44 BCM
3
 undergoing primary treatment, mainly in direct reuse in 

desert areas or indirect reuse through mixing with agricultural 

drainage water (Abdel-Shafy and Abdel-Sabour,2006).      

Flax is the second important fiber crop after cotton in Egypt. It is 

grown for producing fibers only or seeds only, but in Egypt it is grown 

as dual purpose crop. Flax is the oldest fiber crop in Egypt. Flax is 

grown during winter season. In Egypt, the flax cultivated area was 

about 35700 fedd. Yearly. Water is often the primary limiting factor in 

any crop production. Therefore irrigation management is very 

important nowadays in Egypt due to the shortage in water resources as 

well as the expansion of agriculture in newly reclaimed lands 

(Hamada et al., 2009). 

Flax (Linum usitatissimum L.) is ranked second plant after cotton 

as a fiber crop regarding the cultivated area or its importance in 

industry. Flax is one of the ancient important crop grown for fiber and 

oil locally used in textile industry. Linseed oil is one of the oldest 

commercial oils used in food painting and varnish industry. Flax is 

considered one of the most important dual purpose crops for oil and 
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fiber production in Egypt and the world, flax seeds are rich in oil 

(41%), protein (20%), and dietary fiber (28%) (Ibrahim, 2009).  

The current study aims at gaining more information about the 

effects and suitability of primary treated sewage water alone or mixed 

with different rates of Nile water on sandy soil improvement as well 

as flax plant characteristics, fiber productivity and quality and oil 

yield. 

MATERIALS AND METHODS 

Field experiment: 

To evaluate the effect of water qualities on some soil properties 

as well as flax plant characteristics. A field experiment was carried out 

in Khalid Ebn El-Walid village, El-Behera Governorate, during winter 

2016 and summer 2017. Soil was chosen near to the traditional source 

of irrigation water (control) and sewage water source. Both of the 

fresh water and primary treated sewage water are analyzed. Soil 

samples were analyzed before and after planting and discuss the 

impact of treated sewage water primarily on some soil properties and 

flax plant.   

Seeds of flax (Linum usitatissium L) were sown in 15 November 

2016. The experimental plot area was 10 X 4 meters. The harvest was 

recorded in 15 May 2017. Each parts of plant samples were washed, 

then dried at 70
0
C .The dry materials were finely ground and kept in 

polyethylene bags for analysis. 

Water analyses:         

- Treated sewage water was mixed with Nile water with rate 

(1:1), where 100% Nile water (T1), 50% Nile water + 50% treated 

sewage water (T2) and 100% treated sewage water ((T3). 

- pH values of different irrigation water samples were 

determined (USDA, 1969). 

- Electrical conductivity (EC) of the irrigation water samples 

were measured using a conductivity bridge meter (USDA, 1969).  

- Determination of Soluble ions (cations and anions) in the 

saturated soil paste extract according to the methods described by 

(Black, 1965).  
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-Determination of soluble heavy metals in irrigation water 

samples, according to the standard procedures (Greenberg                 

et al.,1985).  

- Determination of ammonia (NH4
+
)and nitrate( NO3

-
) in 

irrigation water samples. by Auto analyzer (Technicon All) Instrument 

according to (Tel, 1982). Table (1) showed the mean values of 

chemical analysis of Nile water and Table (2) showed macro and 

micronutrients and heavy metals during flax cultivation                                                             

Table (1): Mean values of chemical analysis of Nile water and 

sewage water before the experiment and mixing . 

 

Table (2): Mean values of Macronutrients, Micronutrients and 

heavy metals (mg/l) for different water qualities during Flax 

cultivation. 
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Soil analyses:    

The collected surface soil samples before and after the planting 

were air dried, crushed and ground gently by a rod, sieved through a 2 

mm sieve to get the fine particles, then kept in plastic bottles for 

analyses.Table (3) showed Physical and chemical properties of soil  

- Particle size distribution by the international pipette method 

according to (USDA, 1969). 

- Soil texture classes were determined using the texture triangle 

diagram (Soil Survey Staff, 1962). 

- Saturated soil paste & saturation percentage (SP),(USDA, 

1969). 
- Soil reaction (pH) of saturated soil paste (Jackson, 1973). 

- Soil water extract: (USDA, 1969). 

- Electrical conductivity (EC): (USDA, 1969). 

- Soluble cations (Ca
+2

, Mg
+2

, Na
+ 

and K
+
) and anions (Cl

-
 ,CO3

-

2,
 HCO3

- 
and SO4

-2
) were determined in soil paste extract according to 

(Black, 1965)..  

- Determination of organic matter contents according to 

(Walkley, 1947). 

- Determination of calcium carbonate contents: were determined 

using Collin’s calcimeter, (Wright, 1939). 

- Available nitrogen was extracted from soil using 2N KCl 

solution and measured according to the modified Kjeldahal method 

((Black, 1965).. 

- Total content of micronutrients (Fe, Mn and Zn) and heavy 

metals ( Pb, Ni and Cd) in soils were digested in mixture of (HF, 

HCLO4) acids as described by Jackson (1973) and measured by 

Inductively Coupled Plasma Emission Spectrometer (ICP – 400) and 

Atomic Absorption Spectrophotometer (GBC- 932 AA). 

- Available contents of Fe, Mn, Zn, Pb, Ni, and Cd in soils 

samples were extracted by ammonium bicarbonate diethylene triamine 

penta acetic acid (AB- DTPA). (1 N NH4HCO3 + 0.005 M DTPA) 

buffered at pH 7.6 and 1: 2 soil: extracting solution ratio according to 

(Soltanpour and Schwab, 1977),  
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Table (3): Physical and chemical properties of studied surface soil 

before Flax planting. 

 

Plant analysis: 

        - Seeds and straw Parts of the dry flax plant samples were wet 

digested using H2SO4 and HClO4 (Jackson, 1967). 

- Contents of (N, P, K, Fe, Mn, Zn, Pb, Ni and Cd) were 

determined upon plant digestion using the methods described by 

Jackson (1973) and (Page and Chang,1981).  

- Protein percentage of seeds was calculated by multiplying the 

nitrogen percentage by the factor 6.25 (Hymowitz et al.,1972).   

- Nitrogen was determined by Kjedahl method (Chapman and 

Pratt, 1961).  
- Phosphorus and microelements were determined by (Page and 

Chang,1981). 
- Potassium was determined using Flam Photometer.  

- Seed oil % was determined by using Soxhlet apparatus and 

petroleum ether (40-60°C) as a solvent according to (A.O.A.C. 1990). 

-  Oil yield (ton/fed) was calculated by seed yield (ton/fed)         

x seed oil (%).  
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- Total plant length (cm) was measured from soil surface to the 

highest point of plant. 

- Technical length (cm) was determined from soil surface to the 

first branch..   

Retting process 

To separate fiber bundles from flax stem it must be submerging 

flax straw in water at the ratio of 1: 13(straw: water).This process take 

about 10-12 days, where the fiber become easy for separation from the 

stem. 

- Fiber percentage was calculated by (weight of total fiber (g) 

/weight of straw after retting (g) x 100.  

- Fiber yield (ton/fed) was calculated by straw yield (ton/fed) x 

fiber (%). 

- Fiber fineness (Nm) was calculated by = NxL / G . Where N= 

number of fibers(20 fibers each 10 cm) , L=  length of fibers in mm, 

G= weigh of fibers in mgs 

Oil analysis: 

- Oil percent (%) = (oil weight) ⁄ (weight of seeds) x 100)    

- Iodine value (IV) for crude oil according to (A.O.C.S., 1998). 

- Oil analyzed according to American Oil Chemists' Society 

methods and was   compared results with Standards of the EU "EN 

14214",U.S."ASTM D6751" standard, and specifications for the 

German "DIN 51606" production of biodiesel.  

- The obtained results were subjected to statistical analysis of 

variance according to method described by (Snedecor and Cochran 

1982). 

RESULTS AND DISCUSSION 

1. Effect of different irrigation water qualities on soil properties: 

Soil pH:    

The application of either sewage water or mimed water in 

irrigated of soil had decrease soil pH than initial soil. Data given in 

Table (4) reported that, soil pH values after flax harvest were 7.82, 

7.78 and 7.72 for (T1), (T2) and (T3), respectively. The application of 

100% sewage water (T3) had decreased soil pH value with 2.15% 

compared with the initial one, while the application of mimed water 

(T2) had decrease initial soil pH by 1.39%. 



 

 UTILIZATION OF SEWAGE WATER IN TREATMENT 

 

 

424 

The decrease in the pH value may be due to the decomposition 

of organic matter and the activities of microorganisms which produce 

organic acids causing a decrease of soil pH. These results are in 

agreement with those reported by several investigators such as 

Mohammed et al. (2014). The decrease in soil pH made the 

micronutrients more soluble and available for plant uptake. The soils 

of all experimental are characterized by slightly to moderately alkaline 

condition, according to Ayers and Westcot, (1985) and Shaban 

(2005).  

Electrical conductivity (EC): 

Irrigation of soil with sewage water led to slight increase of soil 

salinity (electrical conductivity) as compared to the soil irrigated with 

freshwater.  Data present in Table (2) showed that, (EC) of different 

water qualities were 0.38, 1.78 and 2.73 dS/m for T1, T2 and T3, 

Respectively. Data in Table (4) showed that (EC) values of the 

surface soil were 2.75, 3.02 and 3.35 dS/m due to soil irrigated with 

(T1), (T2) and (T3), respectively. The application of 100 % sewage 

water (T3) in irrigated tested soil caused in increase soil salinity by 

10.91 % compared with the same soil irrigated with freshwater 

(T1).El- Gazzar, (1996) came to the same conclusion. 

Soil organic matter %: 

Organic matter is the most important indicator of soil quality 

which playing a major role in nutrient cycling. . Data in Table (4) 

observed that increase soil organic matter % were 2.27, 11.36 and 

20..45% due to soil  irrigated with freshwater (T1), mixed water (T2) 

and 100 % sewage water (T3), respectively.; this is most likely to the 

higher organic matter content of waste water. Organic matter contents 

of soils in this study are still low due to their quick decomposition; 

this is a natural characteristic feature of semi-arid regions. 

Soil calcium carbonate %: 

Date presented in Table (4) indicated that, soil irrigation with 

100 %waste water (T3) or mixed water (T2) led to increase CaCO3% 

of the studied soil. These results are in agreement by Tabari and 

Salehi (2009). Who reported that, the use of municipal wastewater of 

soil irrigated caused in increase CaCO3%.   
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Macronutrients contents in the studied soils: 

Data in Table (4) showed that the soil irrigation with 100 

%waste water (T3) or mixed water (T2) led to increase total and 

available N, P and K (mg kg
-1

) compared with the same soil irrigated 

with freshwater (T1), especially in surface layer (0-15 cm). This is a 

true; the sewage water had more enrichment in organic materials as 

well as N, P and K.  

Data present in Table (2) recorded that the values of N, P and K 

concentration in 100 % sewage water (T3) were 23.58, 6.36 and 10.04 

mg/l., respectively. While these concentrations were 14.34, 4.35 and 

7.22 mg/l in freshwater (T1), respectively.  The highest increasing % 

of total and available soil N by using 100% sewage water (T3) 

compared with the same soils before the experiment were 13.63 and 

21.85 %, respectively. While the highest increasing % of total and 

available soil P were 14.05 and 21.33 %.  

In the same context, the highest increasing % of total and 

available soil K for the surface layers irrigated by 100% sewage water 

(T3) compared with those soils before flax cultivation were 9.12 and 

12.78 compared with those soils before %, respectively. 

These results are in agreement by Kholdabakhsh et al., (2013) 

and Amin (2011) who indicated that the soil irrigated with wastewater 

caused an increase of total and available N, P and K, this can be 

attributed to the high concentrations of  N, P and K for  wastewater. 

Table (4): Effect of different irrigation water qualities on some 

surface soil properties: 
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Micronutrients and heavy metals content in the studied soils:  

The obtained data in Table (5) showed that irrigation of tested 

soil with 100% sewage water (T3) or mixed (T2) caused in increase 

micronutrients and heavy metals contents (mgkg
-1

) compared with the 

same soil layers before the experiment. 

Total soil Fe values ranged from 785, 807 and 837 mg kg
-1

 by 

using irrigation with different water qualities (T1), (T2) and (T3), 

respectively. The corresponding relative increases % of total soil Fe 

were 0.38, 3.06 and 6.76 % as result of irrigation these soil with (T1), 

(T2) and (T3) respectively, and compared with the same soil before 

flax cultivation. In the same context, the highest increasing percentage 

0f available soil Fe were 2.67, 6.22 and 12.89 % by using (T1), (T2) 

and (T3), respectively.  

Table (5):Effect of different water qualities on soil micronutrients 

and heavy metal contents after Flax harvest. 

 
Mean values of total and available Mn in the surface soils were 

322 mg/kg and 1.67 mg/kg respectively due to irrigation with 

100%waste water (T3), while with the same soil irrigated by 100% 

freshwater (T1) it were 289 mg/kg and 1.42 mg/kg, with 

corresponding relative increases 11.42 and 17.61 %  respectively. 

Concerning the effect of different water qualities (T1), (T2) and 

(T3) on total and available soil Zn, data in Table (5) showed that 

values of soil Zn concentrations were 23.94, 25.19 and 26.65 mg/kg 

by irrigation with (T1), (T2) and (T3), respectively. With corresponding 

relative increases percentage by 0.67, 5.93 and 12.07 % respectively, 
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compared with the same soil before the experiment. In the same 

context, the highest increasing percentage 0f available soil Zn were 

1.64, 6.16 and 15.61 % by using (T1), (T2) and (T3), respectively.  

Data presented in Tables (2&5) showed that, the relative 

increases percentage of total and available soil Pb were 6.42 and 18.31 

% respectively, due to soil irrigated by 100% sewage water (T3) and 

compared with the same soil before the experiment. 

In case of the relative increases percentage 0f total soil Ni, as a 

result of soil irrigated by (T2) and (T3) were 3.0 and 6.29 %, 

respectively. While, the relative increases percentage of available soil 

Ni, due to soil irrigated by (T2) and (T3) were 4.88 and 12.20 %, 

respectively, compared with the same soil before flax cultivation. 

As regard to total and available soil Cd contents as a result of 

irrigation with sewage water (T3) were 5.26 and 0.26 mg kg
-1

 with 

relative increases percentage 8.45 and 13.04 % , respectively. While 

the relative increases percentage as a result of irrigation with mixed 

water (T2) were 3.92 and 8.70 % , respectively, compared with the 

same soil before the experiment. 

It is worthy to mention that the contents of all values of total and 

available heavy metals in studied soil presented within safe or 

permissible limits and possible using these water sources for irrigation 

(FAO, 1992). These results are in agreement with those reported by 

Rashad et al., (1995) for uncontaminated sandy soils of Egypt, 

3- Effect of different irrigation water qualities on flax plant: 

Morphological characters of flax Plant:  

Data presented in Table (6) showed that increases of most 

morphological characters for flax plant as a result of soil irrigation 

with wastewater or mixed water than freshwater. The relative 

increases percentage of total length, technical length, fiber length, No. 

of capsule/plant, No. of seeds/capsule, No. of Branches/plan and 

Iodine values due to soil irrigation with 100% sewage  water (T3) and 

compared with the same soil irrigated with 100% freshwater (T1) were 

15.25, 12.60, 11.43, 13.39, 13.27, 7.66 and 6.67%, respectively. 

While, the relative increases percentage of the same characters due to 

soil irrigated by mixed water (T2) which compared with the soil 

irrigated with 100% freshwater (T1) were 4.92, 6.47, 4.85, 5.53, 6.42, 

3.39 and 4.12 %, respectively.   
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Table (6): Flax plant characters as affected of different irrigation 

water qualities. 

 
It is worthy to mention that the morphological characters for flax 

plant increased as a result of soil irrigation with 100% wastewater 

more than mixed water (T2) and more than freshwater (T1). This can 

be attributed to the high concentrations of nutritive elements for 

wastewater, which led to increase most of these characters. These 

results are in agreement by Abo-Rabeh, (2011).  

Yield components of flax plant: 

It was evident of date presented in Table (7) that, all of the yield 

component values of flax plant were increased as a result of soil 

irrigation by 100% wastewater or mixed water than freshwater.  

The highest values of seeds yield, straw yield and fiber yield 

found in soil irrigated with 100% sewage water (T3) and were 0.667, 

2.530 and 0.308 (ton/fed.), respectively. With increasing percentage 

13.22, 15.53 and 18.46 % respectively, comparing with those in soil 

irrigated with freshwater (T1). 

As regard, the height increase value of weight of 1000 seeds of 

flax plant was 6.64 (g) which irrigated with (T3), while this value was 

5.69 (g) with freshwater (T1) with increasing percentage by 16.70 %. 

On the other hand the maximum value of oil yield was 0.233 

ton/fed., for flax plants found in soil irrigated with (T3). While this 

value was 0.198 ton/fed., for the same plants in soil irrigated with 

(T1).So, we can say that, soil irrigation with 100% waste water caused 

in increased oil yield by 17.68 % comparing with those in soil 

irrigated with freshwater (T1). 
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As regard to fiber % increased by 15.51% with the same 

comparison. 

Table (7): Flax plant yield as affected of different irrigation water 

qualities. 

 
Regarded fiber fineness (Nm) was decreased from 190.4 to 

170.3 due to irrigated with100 %waste water (T3) comparing with 

those in soil irrigated with freshwater (T1), the decreased percentage 

was 10.56 %.  

Seed oil percentage were 33.59, 35.78 and 38.92 %, respectively 

for flax seeds in soil irrigated by freshwater (T1), mixed water (T2) 

and 100 %waste water (T3), respectively. 

It is worthy to mention that, soil irrigated with 100 %waste water 

(T3) caused in increase seed oil percentage by 15.87 % comparing 

with those in soil irrigated with freshwater (T1) 

N,P&K Concentration and uptake of  flax seeds plant: 

Nutrient contents of flax seeds were affected by soil irrigated 

with different water qualities, Data presented in Tables (8) showed 

that, the relative increasing percentage of N, P and K concentrations 

of flax seeds as a result of soil irrigation with (T3) compared with 

those in soil irrigated with 100% freshwater (T1) were 11.34, 8.82 and 

10.45 % respectively, 

In the other hand, the increasing percentages of N, P and K 

uptake of flax seeds were 18.87, 12.44 and 14.41 % respectively, as a 

result of soil irrigation with (T3) compared with those in soil irrigated 

with 100% freshwater (T1). From the observed data, we can concluded 

that increasing percentages of N, P and K uptake more than increasing 
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percentages of N, P and K concentrations, this may be due to decrease 

in soil pH values as a result of soil irrigated with waste water, ). These 

results are in agreement with those reported by Tadross (1997) who 

showed that a highly significant negative correlation were found 

between pH values and availability of many nutrients. 

Table (8): Macronutrients concentration and uptake in flax seeds 

plant as affected of   different irrigation water qualities. 

 

Micronutrients concentration and uptake in flax seeds plant:  

The relative increase percentage of Fe concentration and uptake 

of flax seeds irrigated with (T3) compared with the same seeds 

irrigated with (T1) were 15.18 and 17.98%, respectively. While, the 

highest increase percentage of Mn concentrations and uptake values 

were 14.25 and 17.82 % respectively, due to the same soil irrigated 

and the same comparison. Table (9) 

In the same context, the highest values of Zn concentration and 

uptake in seeds irrigated with (T3) were 37.53 mg /kg and 21.54 

g/fed., respectively of flax seeds plant with the relative increases 

percentage by 13.66 % for Zn concentration  and 18.61 % for Zn 

uptake respectively, compared with the same seeds irrigated with (T1),   

Heavy metals concentration and uptake in flax seeds plant: 

The highest values of Pb concentration and uptake of flax seeds 

were 0.79 mg/kg and 19.86 g/fed respectively, as a result of soil 

irrigated with (T3). The corresponding relative increasing percentage 

of Pb concentration and uptake in seeds of flax plants comparing with 

the same seeds in soil irrigated with freshwater (T1) were 14.49 and 
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17.51 %. These results are in agreement by Bjelkova et al., (2011) 

who found that, the application of sewage water caused in  increasing 

heavy  metals in flax seeds.   

Regarding data presented in Table (9) showed that, Ni 

concentration and uptake of flax seeds due to irrigation applying 

100% sewage water (T3) caused markedly increases in both of Ni 

concentration and Ni uptake, the increase percentage of Ni 

concentration was 14.89% compared with those seeds in soil irrigated 

with (T1). In the same context, the increase percentage of Ni uptake 

was 19.38% with the same comparison.  

Ni concentration of flax seeds presented in Table (9) observed 

that, it was within the safe or permissible limits Kabata-Pendias and 

Pendias (1992) showed that Ni toxic limits ranged from10 -100 ug / g 

Table (9): Micronutrients concentration and uptake in flax seeds 

plant as affected of  different irrigation water qualities. 

 
Cd concentration of flax seeds were 0.69, 0.74 and 0.83 mg/kg 

as a result of soil irrigated with (T1), (T2) and (T3) respectively. We 

can concluded that, soil irrigated with 100% sewage water (T3) or 

mixed water (T2) caused in increased Cd  concentration by 20.29 and 

11.59 % respectively, comparing with the same seeds in soil irrigated 

with freshwater (T1) 

While the relative increase percentage of Cd uptake were 23.89 

% due to soil irrigated with 100% waste water (T3) and compared with 

the same seeds irrigate with 100% freshwater (T1). 

Finally, it is concluded that the increase of concentrations and 

uptake of micro and heavy metals in flax seeds plant, reflect their 
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available contents in soil and increase rate of sewage water used. It is 

worthy to mention that the contents of all values of micronutrients and 

heavy metals in flax seeds presented within safe or permissible limits 

and possible using these water sources for irrigation in the studied 

soils (FAO, 1992). 
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االستفادة مه مياة الصرف الصحي في معالجت االراضي الرمليت و أوتاج زيوث 

 والياف الكتان

 طارق هاشم محمد عبد العسيس دشيش   –سلوى سعيد السيد   -أسامت صادق جىدى 

 الج٘شٍ، هصز. -هزكش البذْث الشراع٘ة  -هعِد بذْث األراضٔ ّالو٘بٍ ّالب٘ئة

ة ه٘ةبٍ الصةزف الصةذٔ الوعةبلل اّل٘ةب اةٔ هعبلجةة تِدف ُذٍ الدراسةة الةٔ تی٘ة٘ن یة د٘

االراضٔ الزهل٘ة ّسراعةة ًبةبا الانةبى الًنةبز الشٗةْا ّاالل٘ةبف ّهةي ٌُةب ٗواةي اٗجةب   ٘وةة 

ا نصب َٗ هضباة هي اسنخدام ه٘بٍ الصزف الصذٔ ّتةْا٘ز ه٘ةبٍ الةزٓ السةنخداهِب اةٔ اًنةبز 

 الوذبی٘ل الغذائ٘ة.    

الوعةةبلل اةةٔ تذوةة٘ي ّاضةةخ لوعاةةن ةةةْا  النزبةةة  ا ٓ اسةةنخدام ه٘ةةبص الصةةزف الصةةذٔ

الزهل٘ةةَ تذةةد الدراسةةة هفةةل اًخ ةةبق  ٘وةةة الةةز ن الِ٘ةةدرّزٌ٘ٔ االهةةز الةةذٓ ٗشٗةةد هةةي ت٘وةةز 

العٌبیةةز الغذائ٘ةةة للٌببتةةبا ّاهنصبیةةِب كةةذلح ارت ةةب  هذنْاُةةب هةةي الوةةب ص العضةةْٗة. ّسٗةةب ص 

ي ّال و ْر ّالبْتبسةْ٘م  الالةٔ هع سٗب ص ًوبة كل هي الٌ٘نزّز٘(EC) ط ٘ ة أ هلْدة النزبة



J. Biol. Chem. Environ. Sci., 2018,13(1), 417-435 

 
435 

ّالو٘وةةز ّ كةةذلح الوذنْٗةةبا الال٘ةةة ّالو٘وةةزص هةةي الوغةةذٗبا الابةةزٓ ّاٗضةةب الوعةةب ى الفی٘لةةة 

ّببلنبلٔ  سٗب ص  درتِب االًنبز٘ة. ّهي الجدٗز ببلذكز اى ُذص الشٗب اا ضةوي الذةدّ  اٙهٌةة اّ 

الةزٕ اةٖ هفةل ُةذٍ االراضةٔ الوووْح بِب ّالنٖ ٗواي اسنخدام هصب ر ُذٍ الو٘ةبٍ ألرةزاق 

الزهلَ٘ ّال ی٘ةزٍ اةٔ هذنْاُةب للعٌبیةز الغذائ٘ةَ الضةزّرَٗ للٌببتةبا. كةذلح تضةوٌد الدراسةة 

بعةةا الصةة با الوْراْلْز٘ةةة للٌبةةبا الانةةبى تذةةد الدراسةةة د٘ةةم لةةْد  سٗةةب ص هعاةةن ُةةذص 

. كةةذلح سٗةةب ص زو٘ةةع  ةة٘ن هاًْةةبا  %100الصةة با هةةع اسةةنخدام رٓ بو٘ةةبٍ الصةةزف الصةةذٖ 

الوذصةةْم هفةةل ّسى الوذصةةْم  فطةةي / اةةداىل ّسى هذصةةْم الیةةو فطةةي / اةةداىل ّّسى 

هذصْم األل٘بف فطي / اداىل هع سٗب ص هعدالا ه٘بٍ الصزف الصذٖ  ّاٖ ً س الو٘بق هةي 

دبةةة فطةةي / اةةداىل  ّهذصةةْم الشٗةةدفطي / اةةداىل ّكةةذلح الٌوةةبة 1000الشٗةةب اا اةةٔ ّسى 

 ٗة ل ل٘بف ّاٗضب الٌوبة الوئْٗة لشٗد البذّر. الوئْ

ّهةةي الجةةدٗز بةةبلشكزت تةةيززا تزك٘ةةشاا الوذنْٗةةبا الغذائ٘ةةة هةةي الٌ٘نةةزّز٘ي ّال وةة ْر 

ّالبْتبسةْ٘م لبةذّرالانبى هةع ًْع٘ةة ه٘ةبٍ الةةزٕ ّكةذلح اهنصةب  الٌبةبا لِةذص العٌبیةةزّالنٔ 

ى الشٗةب ص الٌوةب٘ة لنزك٘ةشاا سا ا هع تشاٗد هعدم ه٘بٍ الصزف الصذٖ. كذلح هي الو دة  ا

الوعةةب ى الفی٘لةةة ّالووةةنذ اةةٖ بةةذّرالانبى كبًةةد اعلةةٔ  ةة٘ن لِةةب اةةٔ األراضةةٔ الوزّٗةةة بو٘ةةبٍ 

 %.  100الصزف الصذٖ

ّهي الو د  للٌنبئل اى تزك٘شاا الوغذٗبا الد ٘یة الصةغ٘زص ّكةذلح الوعةب ى الفی٘لة.ّزةد 

هي الوواي اسنخدام هفةل ُةذص الوصةب ر هةي اًِب ضوي الذدّ  اٙهٌة اّ الوووْح بِب ّببلنبلٔ 

الو٘بٍ ألرزاق رٓ االراضٔ الزهلَ٘ ّال ی٘زٍ أ هذنْاُب الغةذائٔ ّاًنةبز الشٗةْا ّاالل٘ةبف 

 ّبوعبٗ٘ز ّتذد  راسبا هیٌٌة.

لذلح تْیٔ الدراسَ تذد الاةزّف الواةببِة لوفةل ُةذص االراضةٔ الزهل٘ةة ّال ی٘ةزص اةٔ 

ببسةةنخدام هفةةل ُةةذص الٌْع٘ةةة هةةي ه٘ةةبص  نةةزّز٘ي ّالشًةةحهذنْاُةةب هةةي الوةةب ص العضةةْٗة ّ الٌ٘

الصزف الصذٔ الوعبلل اّل٘ب ل٘س ایظ ل٘ذیق الذةد هةي النةبز٘زاا الضةبرص السةنخدام االسةودص 

االسّت٘ة بل اٗضب ل٘دعن دبلة ةصْبة النزبة ّلنذو٘ي ةْایِب ّاٗضب االسن ب ص أ الذصةْم 

 بی٘ل الغذائ٘ة.علٔ الشْٗا ّاالل٘بف ّتْا٘ز الو٘بص العذبة للوذ

 

 


