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ABSTRACT: 

A field experiment was conducted at Tamaya district, El-Fayoum 

Governorate, Egypt during two successive to seasons of 2008-2009/2009-

2010 to evaluate the effect of either no- or conventional tillage practices as 

solely treatments or applied mineral N and P fertilizers alone or conjunction 

with some local natural amendments, i.e., gypsum, farmyard manure and 

filter mud for ameliorating some soil properties, i.e., organic matter content, 

pH, infiltration rate and moisture retention as well as grain yield of wheat 

(Triticum aestivum L., Sakha 69 cv.) plants as a next crop after rice (Oryza 

sativa L., Giza 176 cv.) and irrigated with a low quality of irrigation water. 

The obtained results showed that in case of no-tillage, the rice plant 

residues of 10 cm height were left, and in turn caused an increase in each of 

soil organic matter content and infiltration rate vs a parallel decrease in soil 

pH value. The corresponding increase of soil organic matter content at the 

end of experiment reached 0.519 %, as a mean value for no-tillage vs 0.455 

% in case of the conventional tillage in soil depth of 0-15 cm. Such 

pronounced increase in soil organic matter content positively reflected on 

wheat grain yield. Moreover, the grain yield was maximized with increasing 

the applied doses of N and P fertilizers. These increases achieved an 

usefulness at no-tillage practice as compared to the conventional one during 

the first season of 2008-2009, while an opposite trend was occurred at the 

next season of 2009-2010. 

Practically, 32.44 cm irrigation water was used per year in case of no-

tillage practice vs 39.66 cm in case of the conventional one, with superiority 

for no-tillage that could be saved 7.22 cm of irrigation water. Finally, the 

results emphasized the necessity of using 120 kg N + 25 kg P2O5/ha as 

fertilizer doses with farmyard manure or filter mud or gypsum under no-

tillage practice for improving soil organic matter content and sustaining 

wheat-rice cropping sequence under the prevailing conditions of using low 

quality of irrigation water. 
          

Key words: Soil organic matter, infiltration rate, soil pH, no-tillage, conventional 

tillage, rice-wheat cropping sequence, low quality water.                                                                             
 

INTRODUCTION: 

Despite its negative environmental impact, the rice wheat rotation is a 

popular and profit making cropping system for farmers of Tamaya-Fayoum. Rice 

(Oryza sativa L.)-wheat (Triticum aestivum L.) cropping sequence is also grown on 

soils irrigated with sodic waters are excessively poor in organic matter, soil fertility 

and physical properties, and then produce little biomass.                                                                                                     
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Conservation tillage can improve soil properties such as improving organic 

matter content, soil aggregation and lack of generation (Taodor, 2005), however, 

crop response to conservation tillage can be widely variable. Griffith et al. (1992) 

showed an increase in organic matter with no tillage. The increase in organic 

matter was largest near the surface, while decreased with increasing the depth.                                                                                                                     

It is, therefore, essential that an alternative tillage option to augment their 

organic matter be evaluated (Teador, 2005). The zero-tillage or minimum tillage 

coupled with residual effects of integrated use of organic manures and chemical 

fertilizers practices is likely to boor soil fertility and organic matter status of such 

soil. The practice of zero-tillage is picking up as an energy saving and economical 

preposition in the fertile alluvial belt of normal soil in Egypt in areas planted with 

long duration basmati rice with often results in to delayed wheat sowing. 

Long-term no-tillage or reduced tillage systems have shown to increase soil 

organic matter content of the soil surface layer as a result of various interacting 

factors, such as increase residue return, less mixing and soil disturbance, higher soil 

moisture content, reduced surface soil temperature, proliferation of root growth and 

biological activity, and decreased risks of soil erosion (Pankhurst et al., 2002 and 

Bdevins and Frie, 1993). 

In temperate regions, the no- tillage concept of soil management has been 

adopted with some success. The beneficial role of zero-tillage on wheat yield has 

been widely reported by Aslam et al. (1993), Malik et al. (2002), Sing et al. 

(2002) and Hobbs and Gupta (2003). Studies by Bhagat and Acharya (1988) 

and Bhagat and Verma (1991) also reported that incorporation of plant residues, 

coupled with appropriate tillage, increase soil organic matter and if used as mulch, 

modifies soil temperature. Similarly the beneficial effect of residue mulch with 

minimum tillage for improving soil properties and sustaining maize-wheat 

cropping system were also reported by Ghuman and Sur (2001). Malik et al. 

(2002) and Singh et al. (2002) reported that zero-tillage produced higher average 

yield of wheat in comparison to produced by conventional tillage. Although much 

is known about the changes in soil properties to soil tillage, relatively little 

information is available on changes the tillage operation brings in chemical and 

physical properties of reclaimed sodic soil under sodic water irrigation. These data 

are in harmony with those obtained by El-Magraby (2001) and Ali et al. (2004). 

The major objective of this study was at identifying the effects of tillage, crop 

residue and residual effect of organic on some soil properties and grain yields of 

rice-wheat cropping sequence grown on a sandy clay loam soil irrigated with low 

quality water. 
     

MATERIAS AND METHODS: 

a. Experimental sit:      

A field experiment was conducted on a sandy clay loam soil at Tamaya, El-

Fayoum Governorate and Egypt. Some physico-chemical properties and available 

nutrient status of the experimental soil, which were determined according to the 

described standard methods after Black et al. (1965), Page et al. (1982) and Klut 

(1986), are presented in Table (1). 
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Table (1): Some physio-chemical and fertility characteristics of the 
studied soil. 

 

Soil characteristics Value Soil characteristics. Value 

Particle size distribution % ESP 16.76 

Coarse sand 32.1 ECe in dS m
-1

 (Soil paste extract): 4.25 

Fine sand 20.3 Soluble ions in soil paste extract(m molc L
-1

): 

Silt 25.1 Ca
++

 

Mg
++ 

Na
+ 

K
+ 

CO3
-- 

HCO3
- 

Cl
- 

SO4
--
 

6.36 

9.14 
26.65 
0.35 
0.00 
7.85 

28.90 
5.75 

Clay 22.5 

Soil texture class SCL* 

CaCO3   % 8.20 

Gypsum % 1.74 

Organic matter  % 0.36 

pH (1:2.5 soil water suspension) 8.24 

Some available macro and micronutrients (mg/kg soil) 

N P K Zn 

44.85 5.32 214.20 0.42 

*SCL=Sandy clay loam 
 

b. Tillage experimental:                                                                    

Experiment was laid out as a randomized complete block in a split plot 

treatment arrangement with three replicates. The plot treatments were 1) no-tillage 

with rice residues of 10 cm height for crop left on the surface and 2) conventional 

tillage without rice residues. The sub plot treatments included nine combinations of 

mineral N & P fertilizers, organic farmyard manure (FYM), filter mud (FM) and 

gypsum (G), i.e., control of untreated soil, 75% N&P as recommended doses of 

(84.6 kg N + 18.7 P2O5 kg/ha), 100% N&P recommended doses of (115.2 kg N + 

25.0 P2O5 kg/ha), 75% N&P recommended doses + gypsum (5 ton/ha), 75% N&P 

recommended doses + filter mud (4 ton/ha), 75% N&P recommended doses + 

farmyard manure (10 ton/ha), 100% N&P recommended doses + gypsum (5 

ton/ha), 100% N&P recommended doses + FM (10 ton/ha) and 100% N&P 

recommended doses + FYM (10 ton/ha). Some chemical characteristics of both 

farmyard manure and filter mud are shown in Table (2).  
 

Table (2): Some chemical characteristics of the used farmyard manure and filter 

mud. 
 

Organic 

matter% 

Total 

C 

Total 

N 

C/N 

ratio 

Macronutrient  

% 

Available micronutrients 

(mg kg
-1

) 

P  K  Fe Mn  Zn  

Farmyard manure 

52.8 20.56 1.29 15.93 0.78 1.80 714 385 92 

Filter mud 

57.27 33.21 2.35 14.13 0.85 2.59 539 218 86 
 

However, the use of gypsum as soil amendment is commonly recommended 

to offset the deteriorating effects of sodic irrigation water. The farmyard as an 

organic manure and filter mud as an industrial waste of sugar are also in practice. 

The inorganic N&P fertilizers and organics were applied to rice crop as pre-

treatments.  
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Thirty days old seedlings of rice (Giza 176 cv.) were transplanted in standing 

water (5 cm depth) at spacing of 20 cm between rows and 15 cm between plants. A 

basal application of 38.6 kg N/ha as ammonium sulfate and 25 kg P2O5/ha as a 

single superphosphate were applied at the time of rice transplanting and remaining 

dose of nitrogen (40 kg N as ammonium sulfate) was top-dressed in two equal 

splits at 21 and 40 days after rice transplanting. The crop was irrigated with a sodic 

water of the Nile-drainage water mixture as well as with El-Bats drain as when 

required. The analysis of irrigation water is presented in Table (3). The cultural 

practices of rice crop were similar under both the tillage systems up till harvest 

stage. 
 

Table (3). Chemical characteristics of the used sodic irrigation water. 
 

RSC SAR Soluble ions (mmolc L
-1

) ECiw, 

dS/m 
Water 

pH SO4
2-

 Cl
-
   HCO3

-
 K

+
 Na

+
   Mg

2+
 Ca

2+
 

2.00 14.78 8.20 10.80 6.00 0.15 20.85 1.50 2.50 2.50 8.98 
 

In case of no-tillage treatment, wheat (Sakha 69 cv.) was sown in second 

week of November with the zero-tillage machine in the presence of standing 

stubble of rice crop. In case of the conventional treatment, sowing wheat was done 

in trenches with manual plough after preparing the field through three disking by 

power tiller. A basal application of 40 kg N/ha as urea and 25 kg P2O5/ha as single 

superphosphate was applied at the time of wheat sowing and remaining dose of 

nitrogen (80 kg/ha as urea ) was top-dressed in two equal splits at 21 and 40 days 

after wheat sowing as pre-treatments. Gypsum, filter mud and farmyard manure 

were also applied to the wheat crop. Wheat crop was harvested in April. Yields of 

both grain and straw were recorded on air-dry basis (air temperature up to 35 oC). 

c. Soil and water determinations: 

Soil samples at a depth of 0-15 cm were taken before starting the experiment 

in 2008 and after the harvest of wheat in the first and second seasons of 2009 and 

2010, respectively. The soil samples were air dried and grinded to pass through a 2 

mm sieve, and then were subjected to determine soil pH in 1:2.5 soil water 

suspension using glass electrode. Soil organic matter content was determined by 

the method after Walkly and Black (1934). Available N was determined by 

KMNO4-oxidizable N (Subbiah and Asija, 1956). Available P was determined by 

Olsen method (Olsen et al., 1954). Available K was extracted with 1 N ammonium 

acetate (NH4OAC) solution at pH 7.0 (Jackson, 1967) and measured by Flame 

Photometer. Infiltration rate was measured by Infiltrometer method (Bouwer, 

1986). Irrigation water was also determined for various parameters using analytical 

procedures outlines by (Richards, 1954). 

d. Statistical analysis:                                                              
The obtained data were analyzed by using the standard analysis of variance 

by MSTAT. 
 

RESULTS AND DISCUSSION:    

a. Soil organic matter content: 

Soil organic matter content increased significantly in case of no-tillage at a 

depth of 0-15 cm soil as compared to the conventional tillage (Table 4).  
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Table (4): Effect of tillage practices and local natural amendments on soil organic 

matter content after wheat harvest. 
 

Treatments 

Soil organic matter content % 

2008-2009 2009-2010 

Conventional 

tillage 
No-tillage 

Conventional 

tillage 
No-tillage 

Control 0.364 0.395 0.361 0.401 

75% N&P 0.378 0.454 0.380 0.449 

100% N&P 0.401 0.437 0.409 0.468 

75% N&P + gypsum 0.389 0.444 0.411 0.475 

75% N&P + filter mud 0.392 0.493 0.432 0.526 

75% N&P + farmyard  manure 0.402 0.559 0.533 0.571 

100% N&P + gypsum 0.497 0.542 0.494 0.549 

100% N&P + filter mud 0.507 0.572 0.542 0.612 

100% N&P + farmyard  manure 0.497 0.581 0.530 0.624 

Mean 0.425 0.497 0.455 0.519 

L.S.D.  at 0.05 

Tillage (A) 0.014 0.011 

Treatment (B) 0.018 0.020 

A x B 0.026 0.028 
 

The differences were usefulness during the growing season of 2008/2009 

than the subsequent one of 2009/2010. The mean values of soil organic matter 

increased to 0.497 % in case of no-tillage treatment as compared with that 0.425 % 

in case of the conventional one during 2008/2009, and then it increased to 0.519 % 

in case of no-tillage as compared with that 0455 % in the conventional one during 

2009/2010.  

Soil organic matter tended to improve in case of no-tillage treatment, which 

was also associated with an increase in grain yield. The soil organic matter 

increased with increasing the period of no-tillage practice. These results are in 

harmony with those obtained by Malik et al. (2002) who reported that organic 

matter increased in the soil with no-tillage practice. Curtin et al. (2000) pointed 

out that lower CO2 fluxes under no-tillage than conventional one were more 

attributed to slower decomposition crop residues placed on soil surface of no-

tillage than when they were incorporated. Karlen et al. (1994) found that under no-

tillage, organic matter increased more as compared to mould board and chisel 

plow.                                                                                  
Generally, in case of no-tillage, soil organic matter content recorded the 

highest value (0.581 and 0.624 %) during the growing seasons of 2008/2009 and 

2009/2010, consequently under the treatment of (100% N&P + FYM). In case of 

the conventional treatment, the corresponding soil organic matter content recorded 

usefulness values of 0.495, 0.507 and 0.530 %. On the other hand, soil organic 

matter content had the greatest values of 0.507 and 0.542 under the treatment of 

(100% N&P + filter mud) during  the growing seasons of 2008/2009 and 

2009/2010, respectively. 
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b. Soil pH: 

The soil pH of a depth 0-15 cm soil layer remained at a slightly lower in case 

of no-tillage treatment than the conventional one, but the difference was 

statistically insignificant (Table 5). The tillage practices induced a reduction in the 

soil pH in most treatments. There was a slight decrease in soil pH from initial value 

of 8.20 in a season of 2008-2009 to 8.15 in 2009-2010 under 100% N&P treatment. 

Generally, under no-tillage soil pH value recorded the lowest values of  8.15 and 

8.16 under (75% N&P + gypsum and 75% N&P + filter mud) and (100% N&P + 

gypsum and 100% N&P + filter mud), respectively, consequently the same results 

were obtained in case of conventional tillage.                                                         
 

Table (5): Effect of tillage practices and local natural amendments on soil pH 

after wheat harvest. 
 

Treatments 

Soil pH 

2008-2009 2009-2010 

Conventional 

tillage 
No-tillage 

Conventional 

tillage 
No-tillage 

Control 8.20 8.20 8.23 8.20 

75% N&P 8.21 8.20 8.23 8.21 

100% N&P 8.21 8.20 8.15 8.21 

75% N&P + gypsum 8.17 8.15 8.16 8.15 

75% N&P + filter mud 8.17 8.16 8.17 8.15 

75% N&P + farmyard  manure 8.18 8.17 8.17 8.17 

100% N&P + gypsum 8.16 8.15 8.17 8.16 

100% N&P + filter mud 8.17 8.15 8.18 8.16 

100% N&P + farmyard  manure 8.17 8.16 8.17 8.17 

L.S.D.  at 0.05 

Tillage (A) n.s. n.s. 

Treatment (B) n.s. 0.02 

A x B n.s. n.s. 
 

c. Water intake: 

The no-tillage treatment was maintained at a higher infiltration rate than the 

conventional one under all the applied mineral fertilizer/organic treatments. The 

magnitude of difference was greater in treatments with organic or gypsum as 

compared to N&P fertilizers alone (Table 6), which it was recorded the greatest 

value under using (100% N&P + filter mud) flowed by (100% N&P + gypsum) in 

both no- and conventional tillage practices, but it had 1.65 cm/h in case of no-

tillage as compared with 1.46 cm/h in the conventional one. A higher water 

infiltration rate in case of no-tillage treatment could be due to the crop residues that 

were incorporated in this treatment. Malik et al. (2000) also reported that a higher 

infiltration rate was associated with no-tillage practice. In this connection, Bruce et 

al. (1992) reported that higher infiltration rate could be due to decomposition of 

crop residues. On the other hand, Allmaras et al. (1996) emphasized this 

phenomenon to the formation of water stable aggregates that could lead to 

increased soil infiltration rate. 
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Table (6): Effect of tillage practices and local natural amendments on soil 

infiltration rate at the end of rice-wheat cropping sequence. 
 

Treatments 
Soil infiltration rate (cm/h) 

Conventional tillage No-tillage 

Control 0.68 0.70 

75% N&P 0.76 0.78 

100% N&P 0.79 0.87 

75% N&P + gypsum 1.20 1.40 

75% N&P + filter mud 1.28 1.40 

75% N&P + farmyard  manure 1.20 1.37 

100% N&P + gypsum 1.48 1.60 

100% N&P + filter mud 1.46 1.65 

100% N&P + farmyard  manure 1.40 1.58 

L.S.D.  at 0.05 0.019 
 

d. Water saving: 

A total of five irrigations were given each year during wheat growing period 

(November to April). The average water applied in two years for the applied 

irrigation, i.e., 1st, 2nd, 3rd, 4th and 5th were 9.88, 7.44, 7.51, 7.40 and 7.43 cm in 

case of conventional tillage treatment and 7.44, 6.20, 6.30, 6.18 and 6.32 cm in no-

tillage treatment, respectively. Thus, the total irrigation water in the conventional 

tillage was 39.66 cm or 3966 m3/ha, which was more than applied in case of no-

tillage (32.44 cm or 3244 m3/ha). Hence, no-tillage practices saved 7.22 cm or 722 

m3/ha of irrigation water, which equal 22.30% from the amount of irrigation water. 

Malik et al. (2000) reported that zero-tillage is more effective in increasing the 

efficiency of irrigation water, especially at the time of first irrigation. 

e. Grain yield:                                                                           

Grain yields of the two successfully harvested crops strongly reflected the 

pattern of tillage practice during the grown crop periods. The mean wheat grain 

yield of 6.37 ton/ha was slightly lower in no-tillage treatment as compared with 

yield of 6.48 ton/ha in the conventional treatment in growing season 2008-2009 

(Table 7). After that, the mean grain yield of wheat was higher in no-tillage (7.03 

ton/ha) as compared to that of the conventional treatment (6.61 ton/ha) in 2009-

2010. However, where no crop residues were kept at the soil surface under the 

conventional tillage, and in turn grain yield consistently remained lower than that 

in no-tillage treatment during the season of 2009-2010. Aslam et al. (1993) 

observed that a higher yield obtained with zero-tillage was due to earlier planting. 

Also, Waitrak (2004) observed that the yield of wheat was not influenced by 

tillage practice. No statistically significant (p>0.05) interaction between tillage 

practice and fertilizer application was observed for grain yield of wheat during the 

two successive growing seasons. On the other hand, the treatment of (100% N&P + 

farmyard manure) was recorded the greatest wheat grain yield flowed by (100% 

N&P + gypsum) under no-tillage and conventional one, respectively. 

f. Nutrients uptake:                                
The mean N, P, K and Zn uptake was slightly greater in the case of no-tillage 

treatment, however, their contents showed insignificant differences as compared 

with the conventional one. Gillian and Hogt (1987) also noted that crop N uptake 

in case of no-tillage was not different than observed for the conventional one. 
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Table (7): Effect of tillage practices and local natural amendments on grain yield 

of wheat. 
 

Treatments 

Wheat grain yield (ton/ha) 

2008-2009 2009-2010 

Conventional 

tillage 
No-tillage 

Conventional 

tillage 
No-tillage 

Control 1.52 1.57 1.67 1.82 

75% N&P 5.40 5.32 4.72 5.50 

100% N&P 6.85 6.55 6.67 6.97 

75% N&P + gypsum 5.85 5.67 6.52 6.65 

75% N&P + filter mud 5.85 5.65 6.22 6.72 

75% N&P + farmyard  manure 5.90 5.85 6.37 6.67 

100% N&P + gypsum 7.42 7.15 7.55 7.90 

100% N&P + filter mud 7.15 6.97 7.30 7.92 

100% N&P + farmyard  manure 7.45 7.8 7.57 7.95 

Mean 6.48 6.37 6.61 7.03 

L.S.D.  at 0.05 

Tillage (A) n.s. n.s. 

Treatment (B) 0.254 0.255 

A x B n.s. n.s. 
 

Also, Soon et al. (2001) noted that the nutrients uptake was greater under no-

tillage practice than the conventional one due to greater crop utilization of soil N 

under the first practice than the second one. The uptake of the studied nutrients in 

this experiment was significantly higher with application of (120 kg N and 25 kg 

P2O5/ha) when used in the previous crop having the treatments of gypsum at 5 

ton/ha or filter mud at 10 ton/ha or farmyard manure at 10 ton/ha than involving 

(120 kg N and 25 kg P2O5/ha) alone (Table 8). 
 

Table (8): Effect of tillage practices and local natural amendments on nutrients 

uptake by wheat (as mean values for the growing seasons). 
 

Treatments 

Nutrients uptake (kg/ha) 

N P K Zn 

CT NT CT NT CT NT CT NT 

Control 21.68 14.24 3.76 3.92 29.6 31.2 0.073 0.820 

75% N&P 58.80 59.28 8.56 8.80 61.6 68.0 0.132 0.133 

100% N&P 70.32 62.96 12.08 12.56 79.2 80.0 0.146 0.152 

75% N&P+gypsum 63.28 56.32 9.92 10.24 80.8 82.4 0.132 0.144 

75% N&P+filter mud 64.08 56.72 10.56 10.80 82.4 84.0 0.145 0.148 

75% N&P+farmyard  manure 66.96 60.16 10.72 11.04 84.8 84.8 0.163 0.168 

100% N&P+gypsum 82.32 84.40 14.32 14.40 96.8 97.6 0.185 0.184 

100% N&P+filter mud 82.40 83.76 14.88 15.20 102.4 105.6 0.194 0.201 

100% N&P+farmyard  manure 85.44 87.68 14.80 15.60 100.8 102.4 0.201 0.203 

Mean 71.69 68.90 11.97 12.32 86.08 88.08 0.161 0.165 

L.S.D.  at 0.05 

Tillage (A) n.s. n.s. n.s. n.s. 
Treatment (B) 5.620 1.168 5.880 0.011 

A x B n.s. n.s. n.s. n.s. 
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Conclusion: 

The results of this research showed that no-tillage practice in comparison 

with the conventional tillage caused an increase in soil organic matter and 

infiltration rate. This practice also decreased soil pH value. The no-tillage practice 

either alone or with the residual effect of gypsum or filter mud or farmyard manure 

is an effective option to sustain higher yields of wheat under use of low quality 

irrigation water in a rice-wheat cropping sequence. Besides, no-tillage practice 

saved about 722 m3/ha of irrigation water and also saved two disking and planking 

operations. 
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دلالت عذم خذمت التربت أو إجرائها بالإشتراك مع بعض المحسناث الطبيعيت المحليت وعلاقتها 

 الصلاحيت بخىاص التربت الفيزيىكيميائيت وإنتاجيت القمح المروي بمياة متذنيت
 

 محمذ عبذ الىارث محمىد

 مظر -جُسح  –مركس الجحىس السراعُخ  -معهد ثحىس الأراػٍ والمُبه والجُئخ 
 

أجرَتتذ ربرثتتخ ة بُتتخ ثمركتتس ؽبمُتتخل محب، تتخ اللُتتىمل مظتتر يتت   مى تتمُ  مززتتبلُُ  

أو الخدمتخ كمعتبم د مرلترأح أو  لز ُتُ  رتيصُر عمبُتبد ال يدمتخل 8002-8000/ 8002-8002

ػتتب،خ أ تتمدح الرزتتروجُ  واللى تتلىر المعدلُتتخ أو يب هتتب متت  ثعتتغ المحمتتربد ال جُعُتتخ المحبُتتخ إ

ممضبخ ،تً البتجأ أو مخبلتبد المسرعتخ أو مخبت  ؽتُ  مرنتحبد طتربعخ المت ر لزحمتُ  ثعتغ 

ل معتد  الرنت ل ال تدرح عبتً ااةزلتب  Soil pHيىاص الزرثخ  )المحزىي مت  المتبأح العؼتىَخل 

ع تت  (.Triticum aestivum L., Sakha 69 cv)ى  ةجتىة ال مت  ثبلمتب،ل وكتكلم محظت

 والزً رروي ثمُبه مزدلُخ الظ ةُخ. (.Oryza sativa L., Giza 176 cv)الأرز 

ورشُر الرزبئج المزحظل عبُهب إلً أله ،ً ةبلخ عمبُخ ال يدمخل ةُتش رزىاجتد ث بَتب لجبرتبد 

،تً زَتبأح متُ  كت  مت  المتبأح العؼتتىَخ   ت  مت   ت   الأرعل والزتً رزمتجت 00الأرز ثبررلتب  

. ول تد وطتبذ السَتبأح ،تً محزتىي Soil pH valueومعبمتل الرنت ل م بثتل ل تض متىازي ،تً 

٪ ك ُمتتخ مزى تت خ ،تتً ةبلتتخ عمبُتتخ  0.502الزرثتتخ متت  المتتبأح العؼتتىَخ ،تتً لهبَتتخ الزبرثتتخ إلتتً 

 ت . ومضتل هتكه  05 -0،ً ةبلخ إجرا، الخدمخ ل ج خ م  الزرثتخ ثمتمم  ٪ 0.455ال يدمخ م بثل 

السَبأح المحمى خ ،ً المحزتىي مت  المتبأح العؼتىَخ متد إلع متذ ثظتىرح إَببثُتخ عبتً محظتى  

ةجىة ال م . عت وح عبتً أم محظتى  الحجتىة متد رعتب   ثسَتبأح البرعتبد المؼتب،خ مت  أ تمدح 

متتد ة  تتذ إ تتزلبأح أمتتل ،تتً ةبلتتخ عمبُتتخ ال يدمتتخ م برلتتخ الرزتتروجُ  واللى تتلىر. وهتتكه السَتتبأاد 

ل ثُرمب ةدس إرببهتب معبكمتب ،تً المى ت  8002-8002ثبجرا، عمبُخ الخدمخ ي   المى   الأو  

 .8000-8002الزبلً 

 ت  مت  مُتبه 48.44عمبُبل ثبلرمجخ ا زه ك المُبه ،يلخ ،ٍ ةبلخ عمبُتخ ال يدمتخ أ تزخدم 

   ،ً ةبلتخ إجترا، عمبُتخ الخدمتخل مشتُرا لزلتى   42.66بثل إ زخدام الرٌ عبٍ مدار المى   م 

 ت . 2.88عمبُخ ال يدمخ والزً رمتججذ ،تً يلتغ معتد  اا تزه ك مت  مُتبه التري ثمتب َتىازٌ 

/ه زتبر كبرعتبد P2O5كبت   N  +85كبت   080وثظلخ لهبئُخل ،بم الرزبئج رؤكد أهمُخ إػتب،خ 

ي أو مخبت  ؽتُ  مرنتحبد طتربعخ المت ر أو البتجأ  مبأَخ م   مبأ مخبلبد المسرعخ العؼى

،تٍ ةبلتخ عمبُتخ ال يدمتخ لزحمتتُ  محزتىي الزرثتخ مت  المتتبأح العؼتىَخ ورتدعُ  إ تزدامخ الزركُتتت 

 مم  رحذ  روف إ زخدام مُبه ري مزدلُخ الظ ةُخ.-المحظىلً أرز


