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ABSTRACTS
A field experimental was conducted at Kom Oshem Agricultural Station , to evaluate the profitability of sugar lime using efficiency and sulphur as amendment on some physical properties and its productivity under the influence of the elemental sulphur. Wheat (Saka 93) was sown as the crop in the winter season 2004-2005. The treatments comprised six amendment additions i.e the control, sugar lime (SL) at rate of 5 (ton /fed), elemental sulphur at rate of 0.6 ton /fed (S1) and 1.2 ton/fed ,(S2) ( 0.6 ton sulphur + 5 ton/fed  (SLS1) ), and (1.2 ton/fed sulphur +5 ton/fed sugur lime (SLS2)). Application of amendments improve some physical properties as well as wheat yield component and its chemical composition .

Data revealed that bulk density, wilting point and fine capillary pores were decreased While , filed capacity , available water content , total porosity , quickly and slowly drainable pores , grain yield , straw yield and the contents of N, P and K in both grains and straw of wheat were increased referring to control.. 
In conclusion , the best treatment in reference to improve certain physical properties as well as increasing  wheat and straw yields and their nutrients contents was combined of (5 ton/fed lime and 1.2 ton/fed elemental sulphur (SLS2)) compared to control.. 

INTRODUCTION
Salt-affected soils, those on which plant growth is limited by an excess of salts, are of three types: (i) saline soils in which electrical conductivity is > 4 dSm-1; (ii) sodic soils in which the exchangeable sodium percentage (ESP) is > 15; and (iii) saline-sodic in which the electrical conductivity (EC) is > 4 dSm-1 and ESP is > 15. Salt-affected soils are most common in aridic moisture regimes, and secondary salinization (due to anthropogenic activities such as irrigation) may occur by improper management of irrigation. Estimates of the area of salt-affected soils vary widely, ranging from 6% to 10% of earth's land area, and 77 million hectares (Mha) of irrigated lands. Crop yields are drastically affected due to lack of availability of water, nutrients, and oxygen in the root zone. 
The magnitude of yield reduction depends on the crop, soil type, and management. The reduction in yield normally ranges from 10% to 90% for wheat, 30% to 50% for rice, 50% to 75% for cotton, and 30% to 90% for sugarcane. Crop yield can be enhanced by nutrient management (especially N), water management (irrigation with good quality water and appropriate drainage), use of soil amendments (manures and gypsum, etc.), and use of salt-tolerant varieties
Saline sodic soils pose a serious problem for crop production owing to their poor physical , chemical and biological properties . Improving of these soils requires replacement of exchangeable sodium from exchange complex by calcium ion to a desired level. Several amendments including acids and acid forming materials such as sulphur have been used to achieve this goal. Several researchers and farmers have established that adverse effect can be mitigated by incorporation of amendments that liberate calcium in the upper portion of the soil profile .
Farthermore in Egypt as many other countries there are tremendous amount of industrial by products resulting from sugar industry from sugar beat factories such as sugar lime which are increasing annually without utilization that causing environmental pollution. 

Mansour (2002) showed that adding sugar lime in saline sodic soil increased total porosity , water holding pores, total aggregates , available water , hydraulic conductivity , quickly drainable pores and the grain of both wheat and maize plants . On the other hand, bulk density and fine capillary pores were decreased with increasing the application rate. Abdel Aziz et al (1998) showed that soil bulk density decreased while total porosity increased gradually with application of different amendments. Hammad et al (1989) mentioned that addition of gypsium to saline- alkali soils increased total porosity , total drainable pores and water holding pores , but the fine capaliry pores were not affected . The same trends also obtained by Ghazy (1994)  Abdul wahid et. al. (1998) observed that organic matter added to saline sodic soils increased water holding pores 
             Abdel –Aziz et. al. (1998) found that sulphur application at rate of 0.5 ,1.0 and 1.5 ton S/fed to alkaline soils had the marked effect on wheat yield and its contents of N,Pand K as well as decreased soil pH and soil bulk density , while soil total porosity and available water content were increased Anand (1992) observed that organic amendments of sodic soils improved yield and mineral uptake is yield. 
              Sreemann and Raju (1995) obtained that as the level of sulphur increased from 0.0 to 60 kg ha-1 there was a linear increase in uptake of micronutrients Elemental sulphur is used as soil amendment to decrease soil pH and increase availability of phosphorous and some micronutrients.  Abd El-Moez et al., (1995) ; Mahmoud , (1999 ) .
Ahmed (2007)  found that the best treatment in reference to improve soil physical and chemical properties as well as increasing sunflower yield and water use efficiency, was the combined treatment of 5 ton gypsum+ 0.5 ton sulphur+ 5 ton filter mud +5 ton sugar lime per feden under 7 days irrigation interval. 
The aim of this investigation to study evaluate the profitability of sugar lime using efficiency and sulphur as amendment on some physical properties and its productivity 
MATRERIALS AND METHODS

A field experiment was conducated during season of 2004-2005 at Koam Oshem Agricultual Research Station , Fayoum Governorate .The treatments involved six soil amendments addition the control, sugarlime at rate of 5 ton/fed (SL) , elemental sulphure at rate of 0.6 ton /fed (S1) , elemental sulphur at rate of 1.2 ton/fed (S2) and suger lime at 5 ton/fed +0.6 ton/fed  sulphur (SL+S1) and 5 ton/fed +1.2 ton/fed  sulphur (SL+S2 )Wheat cv Sakha 93 was sown in plots (3.4 x4 m) .The soil amendment materials were thoroughly mixed with surface layer before sowing The nitrogen fertilizer was added into two equal . Also potassium fertilizer was added as single rate of 50 kg K2O /fed as K2SO4 (48%K2O) . 
Sample of soil and plants were collected from each plot at harvest . Plant sample at harvest were separated into grain and straw and yields of both were recorded. They were oven dried at 70 C , ground in a Willy mill and digested with H2SO4 and H2O2 according to Parkinson and Allen (1975) The digested samples  were analyzed for N,P and K Van Schouwenburg 1968) Soil samples were taken from 0-20 cm depths for physical analysis of bulk density Vomocil, (1965) , soil moisture desertion curve Stakman and Harst, (1962) and pore size distribution (De Boodt, 1974)..
1- Identification of the studied soils and sugur lime amendements 
The physical properties of  soil of the investigated area are have clay fraction is the dominant fraction in the studied soil it contain more than 65 %  , The percentage of silt are 8.2 % in the surface layer . The percentage of sand is 26.8 . Accordingly the tested soil could be classified as a clay Black (1965).Regarding total carbonate of the surface layer its value was 6.2% . Organic matter  The percentage of organic matter is 1.23 % 

The chemical properties of the investigated soil have  pH value is 8.3 , EC  was 14.22 dS/m , Exchangeable sodium percent ESP value was 28.23 According to Richard (1954) in the light of EC and ESP values the studied soil could be classified as saline sodic since EC exceed (4.0) dS/m and ESP exceeds (15). Soluble ions The dominant soluble anion in the soil is Cl- . This anion represent (12.3) m/l followed in decreasing order by sulfate (6.8 m/l) and HCO3 is (1.9) m/l The calculated sodium adsorption ratio (SAR) in the saturated soil extract in the surface layer was 22.92 The second dominant cation was Mg cation . This cation represented 23.84 % of the total soluble cations followed by Ca  which represented 9.36 % of the total soluble cations The values of exchangeable sodium percentage in the studied soil is 28.22 Such high ESP  values would cause structural damage and dispersion of soil clay  Shainberg and Letey , (1984) and Curtin et al (1994).
Chemical composition of sugar lime have total N %, total P %and total K % values were 06, 0.4 and 0.3 and pH value was 8.2. 
RESULTS AND DISCUSSION
1-The effect of soil amendement on some physical properties of the studied soils
1-Bulk density 

Bulk density values are mostly affected by soil structure , texture , organic matter , salt composition of the soil and ESP These parameters are usually affected by application soil amendments. Fig (1) revealed that application of sugar lime and sulphur improved soil bulk density compared with control . sugar lime together with 1.2 ton/fed sulphur was more effective treatments . The value of bulk density were 1.73 , 1.36 , 1.35 , 1.34 and 1.3 for sugar lime and sulphure at 0.6 and 1.2 ton/fed and combination between suger lime and sulphur at 0.6 ton/fed and 1.2 ton/fed respectively while the bulk density value was 1.38 in the control. .These results are in consistent with Abdel-Aziz et al 1998 using sulphur and Mansour 2002 using sugar lime.
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Fig (1) The effect of soil amendments on bulk density g/cm3 of the studied soils

2-Soil moisture retention

Results of soil moisture at both field capacity and wilting point as well as available water in salt affected soil treated with some soil amendment are shown  in fig(2) Field capacity and wilting point were affected by different amendments treatment , Also , data showed that applicant of sugar lime combined with sulphur was more effective than the application of them separately . It worthy to [image: image2.emf]Moisture retention
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Fig (1) The effect of soil amendments on moisture retention % of the studied soils

mention that the rate of increase in soil moisture content was higher than at wilting point , consequently , the best improvement in available water was adjacent with the high rate of sulphur together with sugar lime application . 
In this connection , Mansour 2002 found that available soil moisture was increased with application sugar lime at rate of 8.2 ton/fed Abdel-Aziz et al 1998 observed an increase in soil available water content with increasing the rate of sulphur on alkaline soil . 
3-Total porosity 

Water flow in soil is affected by many factors  such as total porosity as well as pore size distribution .The capacity of a soil to retain available water to plants has a direct bearing on the required depth and frequency of irrigation. Readily available water is that the portion of water in the soil that can be readily absorbed by plant roots. About 50 to 75% of the total available water is easily available to plants. In the case of alkali soil moisture content tends to decrease with increasing ESP and EC Ghazy (1994) Soil amendment to salt affected soil increases available moisture content  Abo-Soliman et al 1992. Concerning the effect of applied soil amendments on total porosity , Fig (3) showed the total porosity are highly affected , it was increased at any addition of amendments compared with control particularly in the presence of sugar lime +1.2 ton/fed sulphur ) treatments . It is noticed the lower bulk density value was corresponded the highest total porosity one . Logan et al 1996 and Reda 2001 obtained the same results. The value of the total porosity were 71.8,%
70.88 %,71.7%,
72.25% and  76.1for sugur lime , sulphur at rate 0.6 and 1.2 ton/fed and combination between sugar lime and sulphure at rate 0.6 and sugar lime and 1.2 ton /fed sulphar compared with control .
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Fig (2) The effect of soil amendments on total porosity %  of the studied soils
4-pore size distribution   

Table (3) Fig3 indicated that in control the fine capillary pores (F.CP > 0.19 µ) represent the largest portion of total pore volume , on the other hand , fine capillary pores values were progressively decreased by the addition of amendments particularly at sugar lime +1.2 ton/fed . Whereas the quickly drainable pores (QDP >28.8 µ) , slowly drainable pores (SDP 28.8-8.6 µ)and water holding pores (WHP 8.6-0.19 µ) were increased  The lower values at sugar lime and 1.2 ton /fed their values were 23 %, 3.93 % 6.35% and  40% for there value was 70.46%. Q.D.P , SDP,  WHP and F.C.P  respectively.
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[image: image5.emf]Slow drainable pores (28.8-8.6)
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[image: image6.emf]Water holding pores  WHP (8.6-0.19
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[image: image7.emf]Fine capialary pores F.C.P < .19
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 Fig (4) The effect of soil amendments on pore size destrbution %  of the studied soils
These results agree with ( El –Maghraby et al 1997 , Mansour 2002 and Mohamedin et al .2005 ) who reported that the positive effect of sugar lime could be that such material serve as cementing agents . As the microbial decay of organic materials produces polymers  (such as polysaccharides and polynuorindes ) capable for binding soil aggregates .may have a contribution on increasing the total aggregates. 
5- Wheat yield : 

The effect of industrial waste (sugar lime) , elemental sulphur on wheat yield is given in Fig 5 . Data  indicated that the addition of sugar lime and sulphur to saline sodic soil enhanced the grain and straw yield of wheat. Whereas , increasing rate of sulphur was associated with progressive increases in these parameters either with or without sugar lime application . The highest yields were achieved upon treating the soil with the highest rate of sulphur together with sugar lime in comparison to control.  The value of yield of grain and straw at the application of sugar lime with 1.2 ton/fed sulphure where 3.75 and 3.96 ton/fed respectively .while their values at control were 1.99 and 2.31 ton/fed respectively. 
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Fig (4) The effect of soil amendments on the yield of grain and straw of the wheat crops.

These results are in consistent with Wassif et al 1995 and Abdel-Aziz et al 1998 who observed that grain and straw yield of wheat plants were markedly increased with increasing the rates of sulphur application to saline sodic soil, these is due to its favorable effect on reducing both p H and EC values. Mohamedin et al 2005 added that application sugur lime as amendment in alkaline soil enhanced grain and straw yield of wheat plants. Compared with untreated soil. 
6 -Chemical composition of wheat plants 

Regarding the effect of the studied amendments on  chemical composition of wheat are presented in   Fig 6 . Data revealed that there were marked increases in 
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Fig (6) The effect of soil amendments on the N%, P% and K% of yield of grain and straw of the wheat crops.
Contents of N, P and K over the control .Also , data showed that the application of sugar lime at ratte of 5  ton/fed combined with sulphur at rate of 1.2 ton/fed was more effective . This may be confirmed with those results reported by Abdel-Aziz et al 1998 and Reda et al 2006 who showed that the content of N,Pand K in wheat plant were increased with increasing the retes of elemal sulphur applied to saline sodic soil. This increase was mainly due to increasing the availability of those elements through improving its conditions as a result of sulphur application , especially soil p H .
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.
الملخص العربى
تاثيرمعاملات  جير السكر والكبريت على بعض الخواص الطبيعية للاراضى الملحية القلوية ومحصولية نبات القمح
احمد عمر احمد عبد الدايم – محمد عبد العليم فايد –عزة راشد – محسن صبرى محروس
معهد بحوث الاراضى والمياه والبيئة – مركز البحوث الزراعية .
اجريت تجربة حقلية بكوم اوشيم محافظة الفيوم بغرض دراسة تاثير جير السكر و الكبريت على الخواص الطبيعية للاراضى الملحية القلوية.تم زراعة نبات القمح فى الموسم اشتوى 2004-2005 وكانت المعاملات كالاتى  كنترول و جير السكر بمعدل 5 طن / للفدان و الكبريت بمعدل 0.6 طن /للفدان و 1.2 طن /للفدان وخليط من جير السكر بمعدل 5 طن للفدان + 0.6 طن /للفدان كبريت و 5طن /للفدان و 1.2 طن جير السكر واوضحت النتائج كلاتى  ان هذة المعاملات ادت الى تحسن الخواص الطبيعية وكذلك محصول القمح ومحتوى الكيماوى لمحصول الحبوب والقش . وان المعاملات ادت الى  انخفاض فى قيم كل من الكثافة الظاهرية والمسام الضيقة بينما زادت السعة الحقلية والماء الميسر والمسام الكلية والمسام السريعة والبطيئة ومحصول الحبوب والقش ومحتوى النتروجين والفوسفور والبوتاسيوم لمحصول الحبوب  والقش للقمح . وافضل المعاملات هى معاملة خليط من الجير السكر بمعدل 5طن / الفدان+ 1.2 طن/الفدان كبريت بالمقارنة بالكنترول.  
