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ABSTRACT 

 

 The foliar spraying of sulphur and the supplementation of bio-phosphorus of potato plants were conducted 

out during the two seasons of 2011 and 2012 at the experimental agriculture station of National Research Centre 

at Nobaria (Sandy soils).  The important obtained findings could be summarized as following: 

 - Foliar spraying of sulphur 3 times, beginning 45 days after potato sowing with 10 days intervals at a 

concentration of 6000 ppm gained an enhancement in plant growth measurments if compared with the lower 

concentration. In addition, the heaviest tuber yield as g/plant, and/or as tons/fed., as well as the best physical 

properties of tuber (fresh and dry weight/ as well as tuber volum), gained when sulphur sprayed 3 times at 6000 

ppm. Also, the obtained results recorded, the highest nutritional values of potato tuber tissues were recorded 

with the foliage spraying of S at the higher concentration. 

 - With increasing the addition of bio-phosphorus rate up to 450 kgs/fed. the vigor plant growth of potato 

and the highest yield of tubers which have the best physical properties and the highest nutritional values (N, P, 

K, Fe, Mn, Zn and Cu); all of them were gained if compared with the lower bio-phosphorus rates. 

 - The interaction within the two experimental factors, i.e. sulphur and phosphorus had no significant effect 

on potato plant growth characters, yield and its constituents as well as its chemical nutritional elements. 
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Introduction 

 

 Among the methods that have been followed for improving the growth, yield and its quality of  potato  

plants are the application of S and P fertilizers. However, un-controlled application of such fertilizer to the soil 

could result in some problems. Recently it was found that, the use of bio-fertilizer and/or natural fertilizer are 

cheap means for supplying plants with phosphorus during the growth schedule which could practically 

substitutes the expensive  applied chemical fertilizers, thus leading to significant decrease in the production cost. 

In addition, pollution rate in the soil, water and the product could be lowered as a result of this practice. Positive 

effects of bio-phosphorus and chemical phosphorus fertilizer on growth, yield and quality were found by El-

Kalla et al., 1997; Sharma and Namdeo, 1999 on Fava bean and  Hewedy, 1999 on tomato and Abraham and 

Lal,  2002 on mustard; Anany, 2002 on beans; Estefanous et al., 2003 on Okra, Sud and Jatav ,2007 on potato 

and Shaheen et al., 2012 on onion. 

 Sulphur is recognized as the fourth major plant nutrient after nitrogen, phosphorus and potassium in crop 

productivity. It is a consistent of sulphur containing amino acids (Cysteine and methionine) which are building 

blocks for essential protein in the plant. Moreover, it is essential for good vegetative growth and bulb 

development in plant and it has a strong influence on potato flower and pungency through involvement in the 

volatile S-compounds (Anwar et al, 2001 and Forney et al., 2010). 

 Recently, there has been an increase concern about the role of sulphur application as a soil amendment and 

as a factor of increasing fertilizer efficiency. Sulphur has a positive effect on vegetable crops (Bloem et al., 

2004). The highest plant height, number of green leaves, bulb diameter, weight of bulbs and its yield were 

obtained by using sulphur (Jaggi, 2005, Nasreen and Imamul Hug, 2005 and Nasreen et al., 2007, Dabhi et al., 

2009 and Fatma, et al., 2012). The yield of onion bulbs was also increased by the increment of sulphur rate 

application (Attia, 2001; El-Shafie and El-Gamaily, 2002 and Fatma et al., 2012). Addition sulphur for onion 

plants, significantly increased the uptake of N, P, K, Mn, Zn, Cu and S by onion plant (Debhi et al., 2004 and 

Sankaran, et al., 2005). 

 The main objective of this study was undertaken to investigate the effect of different levels of sulphur as 

foliar spraying plus applying 3 bio-phosphorus (150, 300 and 450 kgs/fed.) on growth, yield and its quality as 

well as the  uptake of minerals of potato onion plant grown under newly reclaimed sandy soil conditions. 
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Materials and Methods 

 

 Field experiments were conducted out during two successive winter growing season of 2011 and 2012 

under newly reclaimed sandy soil conditions at Experimental station of National Research Centre, El-Nubaria 

region, El-Behera Governorate, Egypt, to study the effect of different fertilizer levels of sulphur plus bio-

phosphorus on vegetative growth , yield , quality and nutrient contents of potato plant cv. Cara. The foliar 

spraying of sulphur applied 3 times, started after 45 days after transplanting, then every 10 days intervals. 

However, the bio-phosphorus( 25.6% p205) added once at 3 rates, i.e. 150, 300 and 450 kg/fed. during soil 

preparing for potato sowing. The experiment considered of two levels of sulphur i.e. 3000 and 6000 ppm. The 

1/3rd dose of nitrogen were applied at the time of final land preparation. The remaining nitrogen was side-

decreased in two equal portions 45 and 60 days after sowing date. Potato seeds (tubers) were manually on the 

period between10-20 October during the two seasons of 2011 and 2012 using hand tool to dig holes to 30 cm 

intervals. Potato seeds were planted on drip irrigated ridges of 70 cm width, 10.0 m length and ridge. Each 

experimental plot included 6 ridges with a net area of 42.0 m2. All agricultural practices for potato crop 

production in the growing area were carried out as recommended by Ministry of Agriculture. The physical and 

chemical properties of the experimental soil samples (Table 1) were conducted according to the procedures 

indicated by Jackson (1967).    

 The experimental design was a split plot with three replicates. The two levels of sulphur were distributed in 

the main plots, while the three levels of phosphorus were randomly arranged within the sub-plots. The obtained 

data were tabulated and subjected to statically analysis and mean separation was done using the least 

significantly differences (LSD) test at P<0.05 level of probability according to the method described by 

Snedecor and Cochran (1980). 

 
Table 1: Physical and chemical properties of the experimental soil. 

Physical properties 

Sand % Clay % Silt % Soil texture 

89.76 4.10 6.14 Sandy 

Chemical properties 

E.C. 

(ds/m) 

pH O.M. 

(%) 

CaCO3 Cations (meq/L) Anions (meq/L) 

Ca Mg Na K P CO3 HCO3 Cl SO4 

1.32 8.34 0.43 7.85 1.3 0.25 0.84 0.44 0.11 Nil 1.05 1.1 0.6 

 

Measured parameters: 

 

Vegetative growth parameters: 

 

 A random sample of 5 potato plants was taken from each experimental sub-plot at 90 days after sowing date 

to determine the following parameters: 

 Plant length (cm) 

 Number of leaves and branches/plant. 

 Fresh and dry weights of leaves, and branches as well as whole plant (g/plant). 

 Dry weights of leaves, and branches as well as whole plant (g/plant). 

 

Yield and physical properties of tubers: 

 

 At harvesting time, 110 days after planting date, 10 tubers from each sub-plot were randomly chosen to 

determine the following parameters: 

 Number of tubers/plant  

 Yield of tubers as g/plant and /or ton/fed. 

 The fresh and dry weight of tuber as (g) /tuber, 

 The volume of tuber as Cm3/tuber. 

 

Macro and micro-nutrient contents: 

 

 Potato tuber tissues were oven dried at 70oC for 72 hours, then fine grinded and used to determine ion 

contents on a dry weight. Dried samples were wet digested as described by Wolft (1982).  Total nitrogen and  

phosphorus were determined using the modified micro Kjeldah method and colorimetric method using  

spectrophotometer (SPECTRONIC 200, Milton Roy Co., Ltd, USA), respectively, according to the procedures 

described by Cottenie et al. (1982). Potassium content was measured using flame photometer method 

(JENWAY, PFP-7, ELE Instrument Co., Ltd, UK) as described by Chapman and Pratt (1982). Also, Fe, Z, Mn 

and Cu were determined using Atomic-absorption (Analyses 200, Perkin Elmer, Inc., MA, USA) as described 
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by Chapman and Pratt (1982). In addition, protein percentages in b were calculated by multiplying nitrogen 

content by 6.25. 

 

Results and Discussion 

 

 Data of Tables (2 and 3)  concerning to the effect of sulphur as foliar spraying and bio-phosphorus as soil 

dressing on the potato plant growth characteristic during the two experimental seasons. However, the sulphur 

spraying at level of 6000 ppm gained the better growth parameter if compared with using the less S level. 

Whereas that  taller potato plants which carried the heaviest fresh and dry weight of whole plants and their 

different organs recorded with that plants which received the higher sulphur rate. Moreover, the statistical 

analysis of the obtained data reveals that the differences within the two sulphur levels were great enough to 

reach the 5 % level of significant.  This was true for all plant growth parameters except dry weight of whole 

plant and its branches and leaves in 1st season, and the dry weight of leaves in 2nd season.    

 It could be concluded that, the foliar application of sulphur with potato plants caused an enhancement in 

plant growth measurement if sprayed at 6000 ppm.   

 
Table 2: Effect of sulphur as foliar and bio- phosphorus as soil dressing fertilizers on plant growth of potato grown in newly lands during 

2011 season. 

Treatments Plant 

height 

 (cm) 

Number / plant Fresh weight (g) Dry weight (g) 
Sulphur 

(ppm) 

Bio- 

phosphorus 
kg/fed.)) 

Leaves Branches Branches Leaves Total Branches Leaves Total 

3000 150 57.00 40.67 6.00 80.67 163.67 244.33 17.83 22.20 40.03 
300 59.67 50.00 7.33 77.00 179.33 256.33 19.47 21.10 40.57 
450 61.00 55.00 8.67 86.67 184.67 271.33 18.80 20.13 38.93 

Mean 59.22 48.56 7.33 81.44 175.89 257.33 18.70 21.14 39.84 
6000 150 60.67 43.67 7.67 86.33 180.67 267.00 20.47 21.43 41.90 

300 62.67 54.33 7.33 86.67 184.67 271.33 18.22 20.30 38.52 
450 63.33 65.67 8.67 94.33 193.33 287.67 17.27 18.80 36.07 

Mean 62.22 54.56 7.89 89.11 186.22 275.33 18.65 20.18 38.83 
Average 150 58.83 42.17 6.83 83.50 172.17 255.67 19.15 21.82 40.97 

300 61.17 52.17 7.33 81.83 182.00 263.83 18.84 20.70 39.54 
450 62.17 60.33 8.67 90.50 189.00 279.50 18.03 19.47 37.50 

L.S.D. at  

 5 % level 
Sulphur 1.90 5.02 0.41 5.41 6.84 7.27 N.S. N.S. N.S. 

Bio 1.73 3.71 1.45 5.62 8.75 11.05 N.S. N.S. N.S. 
Interaction N.S. N.S. N.S. N.S. N.S. N.S. 0.87 N.S. N.S. 

 

Table 3: Effect of sulphur as foliar and bio- phosphorus as soil dressing fertilizers on plant growth of potato grown in newly lands during 

2012 season. 

Treatments Plant 

height 

 (cm) 

Number / plant Fresh weight (g) Dry weight (g) 
Sulphur 

ppm)) 
Bio- 

phosphorus 
kg/fed.)) 

Leaves Branches Branches Leaves Total Branches Leaves Total 

3000 150 43.00 35.00 5.00 52.00 151.67 203.67 7.40 17.57 24.97 
300 46.00 37.67 5.33 53.00 172.33 225.33 9.17 15.60 24.77 
450 47.67 43.00 5.33 62.67 164.00 226.67 7.40 18.80 26.20 

Mean 45.56 38.56 5.22 55.89 162.67 218.56 7.99 17.32 25.31 
6000 150 43.67 40.00 4.67 54.33 164.67 219.00 7.87 17.13 25.00 

300 50.33 54.00 5.33 56.67 184.33 241.00 8.70 17.73 26.43 
450 54.67 55.00 6.00 65.33 203.67 269.00 9.90 22.53 32.43 

Mean 49.56 49.67 5.33 58.78 184.22 243.00 8.82 19.13 27.96 
Average 150 43.33 37.50 4.83 53.17 158.17 211.33 7.63 17.35 24.98 

300 48.17 45.83 5.33 54.83 178.33 233.17 8.93 16.67 25.60 
450 51.17 49.00 5.67 64.00 183.83 247.83 8.65 20.67 29.32 

L.S.D. at  

 5 % level 
Sulphur 3.12 3.23 N.S. 1.09 13.22 13.14 0.64 N.S. 2.14 

Bio 2.10 4.09 N.S. 3.43 10.44 8.68 N.S. 2.01 1.95 
Interaction N.S. N.S. N.S. N.S. N.S. 12.27 0.79 N.S. 2.75 

 

 Generally, the enhancement in plant growth may be due to that application of sulphur helps in increasing 

the plant growth hence increased the uptake of the nutrients at higher levels of sulphur. Similar results had also 

been reported by Dabhi et al., 2004; Jaggi, 2005; Nasreen et al., 2007 and Fatma et al., 2012. In this respect 

Sharma et al., 2002 and Fatma et al., 2012 reported that sulphur application positively affected all vegetative 

characters of onion plant. In contrast Hamilton et al., 1998, indicated that additional sulphur did not 

significantly affect plant growth. 

 Regarding to the response of potato to the application by bio-phosphorus at different levels, i.e. 150, 300 

and 450 kg/fed., the obtained data showed that with increasing bio-phosphorus rate, the height of plant, 

numbers, fresh and dry weight of leaves and branches constantly increased to record their peaks with sulphur 
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addition of 450 kg/fed. These findings were completely similar during the two seasons. However, the statistical 

analysis of the obtained data reveals that, the differences within different treatments were great enough to be 

significant for all plant growth measurements in two experiment seasons except total dry weight of whole plant 

and its leaves and branches (1 st season ) as well as average branches number and its dry weight in 2 nd season 

only. 

 It could conclude that application of the bio-p-fertilizer increased plant growth and dry matter due to that 

bio-p-fertilizer enhanced phosphorus solubilization (El-Sheekh, 1997). The effect of bio fertilizer may be due to 

the effect of nutrients mobilizing microorganisms which help in availability of metals and increased level of 

extractable mineral (El-karamany et al.,2000 and Ali Riaz et al.,2008). The obtained results agreed with these of 

Sherif et al., 1997and Ehteshami et al.,2007 Who mentioned that phosphates dissolving bacteria presses the 

ability to bring a soluble phosphate in soluble forms secreting organic acids which lower pH and bring about the 

dissolution of bonds forms of phosphate and render then available for growing plants. 

 The results of bio-P-fertilizer on growth parameters obtained in this study are in agreement with those 

obtained by El-Sawah et al. (1995);  Ashour (1998); Abdel-Mouty et al. (2001), Abdalla (2002), Ahmed et al. 

(2003) and Ahmed and El-Abagy (2007).   

 The interaction within the two studied factors, i.e. foliar sulphur spraying and bio-phosphorus addition as 

soil dressing and their affecting on potato plant growth measurements during the two seasons of  2011 and 2012 

are shown in Tables (2 and 3). Whereas, the recorded data indicate that, the plant height, leaves numbers, fresh 

and dry weight of leaves and branches all of them responded no significantly by the interaction treatments. 

These were completely similar in both experimental seasons, except dry weight of branches (two seasons), and 

total fresh and dry weight of whole plant (only in 2nd season). In spite the no significantly results, it could be 

concluded that, generally foliar spraying of sulphur at higher level, i.e. 6000 ppm with addition bio-sulphur at 

highest level, i.e.  450 kg/fed., resulted the vigor plant growth. The obtained results are in good accordance with 

that recorded by Fatma et al., 2012 on onion 

 

Tubers yield and its constituents: 

 

 Tables (4 and 5) show clearly the response of yield of potato tubers (number and weight per plant and 

ton/fed.) as well as properties of the tuber (fresh, dry weight as g. /tuber and tubers size as cm3) to the 

application of sulphur as foliar spraying and bio-phosphorus as soil dressing during the experimental seasons of 

2011 and 2012. 

 Whereas, increasing the level of sulphur spraying from 3 cm/L (3000 ppm) up to 6 cm/L (6000 ppm) 

caused an encouragement of the average tubers number/plant.  This amounted by 6.12 and 8.3 % respectively in 

1st and 2nd seasons.  Moreover,  the average weight of tubers per plant as gram/plant and/or tons/fed., followed 

the same pattern of change, where the increased in total yield  as tons/fed., accounted by 3.4 and 8.7 % 

respectively  in 2011 and 2012 season. 

 Regarding the physical properties of potato tuber as influenced by sulphur  application, the obtained data 

reveals that, increasing sulphur level up to 6000 ppm caused an enhancement in physical properties. Whereas, 

the average fresh and dry weight of tuber increased when sulphur applied at 6000 ppm, if compared with the 

low level application. As well as the size of potato tuber increased by 13.0 and 12.6 % when sulphur applied at 

higher level over the lower one respectively in 1st and 2nd experiments. The statistical analysis of the obtained 

data reveals that the differences within the two levels of sulphur application concerning to the tubers yield and 

its physical properties were great enough to reach the 5 % level. These findings were similar in both seasons. 

 Generally, it could be concluded that, sulphur application as foliar spraying at 6000 ppm gained more tubers 

yield and better physical properties of the tuber if compared with using the lower sulphur application. 

 These results might be attributed to the favorable effect of sulphur on reducing soil pH, increasing soil 

particles flocculation, thereby improving soil structure and increasing the availability of certain plant nutrients in 

the soil.  Another possibility could be due either to the fact that sulphur is required with greater supplies for the 

synthesis of co-enzyme and amino acid for protein elaboration and for the formation of certain disulphide 

linkages that have been associated with structural characteristic of plant protoplasm (Marschner, 1995). The 

influence of S on the yield of potato could be attributed to an important role of sulphur in plant protein and some 

hormones formation, also sulphur is necessary for enzymatic action, chlorophyll formation, synthesis of certain 

amino acids and vitamins, hence it help to have a good vegetative growth leading to get high yield (El-Shafie 

and Eida EL-Gamaily , 2002). In addition the increment of potato tuber yield with 400 kg S/fed., might be due 

to increase the formation of vegetative structures for nutrient absorption and photosynthesis and increase 

production of assimilates to fill the sinks, resulting in increased tuber yield. 

 Similar results with sulphur fertilization have been reported (Attia, 2001; Dabhi et al. 2004; Jaggi, 2005 and 

Nasreen et al., 2007). The obtained results also suggested that sulphur deficiency has advance effect on growth 

and yield of potato. Increasing sulphur availability has been associated with increasing bulb weight (Lancaster et 
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al., 2001). In the same regard, Hariyappa, 2003 and Fatma et al. 2012 recorded a significant increase in yield 

and yield attributes . 

 Application the bio-phosphorus as soil dressing at levels within 150 to 450 kg/fed., resulted a great effect 

on potato tubers yield and its physical properties as shown in Tables (4 and 5). The obtained data indicated that, 

yield of tubers as numbers/plant, weight as g/plant as well as weight as tons/fed., increased gradually and 

constantly with increasing the bio-sulphur addition. It means that, the highest yield values resulted from that 

potato plants received the highest bio-phosphorus level, but the lowest one recorded with that plants applied by 

the lower  bio-phosphorus level. These were true during the two seasons. Whereas, that increments amounted by 

30.5 and 21.6 % respectively for 1st and 2nd season. 

 Regarding to the physical properties of potato tuber, i.e. fresh and dry weight of tuber as well as its size, the 

protested data of Table (4) demonstrated that, the addition of bio-phosphorus within the rates between 150 up 

450 kg/fed., caused an improving in physical properties. Moreover, it showed that, the best tuber properties were 

gained when bio-phosphorus was applied at the highest rate, i.e. 450 kg/fed. The statistical analysis of the 

obtained data indicated that, the differences within different levels of bio-phosphorus were great enough too 

significantly for all the physical properties in both experiments. 

 It could be abstracted that, applied bio-phosphorus for potato plants enhancement total tuber yield and its 

physical properties. Moreover, with increasing the level of bio-phosphorus application the tuber yield and its 

properties were more enhancements. Also, it's showed from the obtained data, that the addition of bio-

phosphorus at higher level, i.e. 450 kg/fed., resulted the best values of tuber yield and its physical properties. 

 The effect of bio-fertilizer may be due to the effect of nutrients mobilizing microorganism which help in 

availability of metal and increased levels of extractable minerals. The obtained results are in harmony with those 

of EL-Karamany et al. 2002 and Sherif et al. 1997 who indicated that phosphate  dissolving bacteria presses the 

ability to bring a soluble   phosphate in soluble forms secreting organic acids, which lower the pH and bring 

about the dissolution of bonds forms of phosphate and render then available for growing plans. 

 
Table 4: Effect of sulphur as foliar and bio- phosphorus as soil dressing fertilizers on total tubers yield and its some physical properties of 

potato grown in newly lands during 2011 season.  

Treatments No. of 

tubers/ plant 
Wt. of tubers Tuber/properties 

Sulphur 
ppm)) 

Bio- phosphorus 
kg/fed.)) 

g/plant Ton/fed. Fresh wt. 

g/tuber 

Dry wt. 

g/tuber 

Volume  cm3 / 

tuber 

3000 150 7.13 789.33 10.80 102.33 15.40 136.33 
300 8.23 960.67 13.53 117.33 17.63 160.33 
450 8.63 965.67 13.74 117.00 18.70 172.00 

Mean 8.00 905.22 12.69 112.22 17.24 156.22 
6000 150 7.70 790.00 10.35 103.33 17.67 172.33 

300 8.30 976.00 12.60 112.67 19.00 175.33 
450 9.47 988.67 13.87 116.67 20.83 182.00 

Mean 8.49 918.22 12.27 110.89 19.17 176.56 
Average 150 7.42 789.67 10.57 102.83 16.53 154.33 

300 8.27 968.33 13.07 115.00 18.32 167.83 
450 9.05 977.17 13.80 116.83 19.77 177.00 

L.S.D. at   5 

% level 
Sulphur 0.22 11.19 0.17 0.72 1.66 15.50 

Bio 0.61 10.85 0.12 2.26 1.51 13.66 
Interaction N.S. N.S. 0.16 N.S. N.S. N.S. 

 

Table 5: Effect of sulphur as foliar and bio- phosphorus as soil dressing fertilizers on total tubers yield and its some physical properties of 

potato grown in newly lands during 2012 season. 

Treatments No. of 

tubers/ plant 
Wt. of tubers Tuber/properties 

Sulphur 
ppm)) 

Bio- phosphorus 

kg/fed.)) 
g/plant Ton/fed. Fresh wt. 

g/tuber 
Dry wt. 

g/tuber 
Volume  cm3 / 

tuber 

3000 150 7.20 749.67 9.67 113.00 16.37 146.33 
300 8.70 946.67 11.90 122.33 18.77 148.67 
450 9.03 967.00 12.17 119.00 19.33 157.67 

Mean 8.31 887.78 11.24 118.11 18.16 150.89 
6000 150 8.03 790.00 11.09 125.00 18.63 155.33 

300 8.80 947.00 12.45 137.33 19.83 176.33 
450 10.17 985.67 13.10 151.00 22.07 178.00 

Mean 9.00 907.56 12.22 137.78 20.18 169.89 
Average 150 7.62 769.83 10.38 119.00 17.50 150.83 

300 8.75 946.83 12.18 129.83 19.30 162.50 
450 9.60 976.33 12.63 135.00 20.70 167.83 

L.S.D. at   5 

% level 
Sulphur 0.47 4.32 0.25 12.06 1.54 8.98 

Bio 0.83 9.65 0.80 10.11 1.04 7.91 
Interaction N.S. N.S. 0.75 N.S. N.S. N.S. 
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 The results of  bio-P-fertilizer in yield and its components obtained in this study are in agreement with those 

obtained by El-Sawah et al. (1995), Ashour (1998); Mansour (1998); Abdalla et al. (2001), Abdel-Mouty et al. 

(2001); Abdalla (2002); Ahmed et al. (2003) and Ahmed and Abagy, (2007). 

 The interaction within the two studied factors, i.e. sulphur as foliar spraying and bio-phosphorus as soil 

dressing had a significant effect on tuber yield as tons/fed., during the two experimental seasons. Whereas, 

Foliar  spraying by sulphur at level 6 cm/L., with addition bio-phosphorus at rate 450 kg/fed., g recorded the 

heaviest tuber yield as tons/fed., On the contrary, the physical tuber properties no significantly responded by the 

interaction treatments. It means that each interaction factor act independently an physical properties. 

Nutritional values of tubers yield: 

 

 (Tables 6 and 7) for the two seasons of 2011and 2012 shows clearly that the tuber content of N, P, K, P, Fe, 

Mn, Zn and Cu responsed to the application of sulphur as foliar spraying and bio-phosphorus as soil dressing at 

their different rates.Whereas, the higher levels of sulphur, i.e. 6000 ppm resulted the higher values of N, K, P, 

Fe, Mn, Zn and Cu if compared to the application of lower sulphur level. These results held well during the both 

experiments. The statistical analysis of the obtained data reveals that, the differences within the two sulphur 

treatments were significantly.These results might be attributed to the favorable positive effect of sulphur to 

increasing plant growth parameters, consequently increasing the uptake of N, P, K, Fe, Mn, Cu and Zn by 

rooting system, which might have influenced the synthesis and translocation of stored materials These results 

are in good accordance with Dabhi et al., 2004; Jaggi, 2005; Sankaran et al., 2005 and Fatma et al., 2012. 

 With increasing the rate bio-phosphorus up to 450 kg/fed., the content of N, K, P, Fe, Mn, Zn and Cu 

consistently increased. It means that, the rich elemental values were estimated in potato tuber which its plants 

supplied the highest bio-phosphorus rate. On the contrary the lowest nutritional values were gained with the 

application of the lowest bio-phosphorus rate, i.e. 150 kg/fed. The obtained results are in good accordance with 

that reported by Tawfic et al., 1991; Abdall, 2002; Ahmed and Abagy, 2007. 

 
Table 6: Effect of sulphurs foliar and bio- phosphorus as soil dressing fertilizers on total tubers yield and its some physical properties of 

potato grown in newly lands during 2011 season. 

Treatments % ppm 
Sulphur 
(ppm) 

Bio- phosphorus 
(kg/fed.) 

N P K Fe Mn Zn Cu 

3000 150 1.95 0.30 0.75 276.00 31.67 37.67 14.00 
300 2.57 0.38 0.88 278.67 34.33 39.00 14.33 
450 2.62 0.40 0.71 288.33 35.00 39.33 15.00 

Mean 2.38 0.36 0.78 281.00 33.67 38.67 14.44 
6000 150 13.92 2.23 0.32 0.80 309.33 36.67 43.00 

300 16.81 2.69 0.43 0.95 309.33 37.00 44.00 
450 17.94 2.87 0.53 0.94 317.33 38.00 45.67 

Mean 16.22 2.60 0.43 0.90 312.00 37.22 44.22 
Average 150 13.06 2.09 0.31 0.78 292.67 34.17 40.33 

300 16.45 2.63 0.40 0.91 294.00 35.67 41.50 
450 17.15 2.74 0.47 0.83 302.83 36.50 42.50 

L.S.D. at   5 % 

level 
Sulphur 0.09 N.S. N.S. N.S. N.S. N.S. N.S. 

Bio 1.14 0.18 0.10 0.06 7.48 1.17 1.60 
Interaction N.S. N.S. N.S. 0.09 N.S. N.S. N.S. 

 

Table 7: Effect of sulphurs foliar and bio- phosphorus as soil dressing fertilizers on total tubers yield and its some physical properties of 

potato grown in newly lands during 2012 season.     
Treatments % ppm 

Sulphur 
(ppm) 

Bio- phosphorus 
(kg/fed.) 

N P K Fe Mn Zn Cu 

3000 150 11.29 1.81 0.28 0.69 270.00 33.00 38.00 
300 13.58 2.17 0.40 0.80 272.00 35.00 35.00 
450 14.29 2.29 0.37 0.81 278.33 33.33 38.67 

Mean 13.06 2.09 0.35 0.77 273.44 33.78 37.22 
6000 150 11.92 1.91 0.34 0.85 296.33 34.67 42.00 

300 15.17 2.43 0.44 0.91 306.67 36.67 43.67 
450 14.29 2.29 0.39 0.95 318.00 40.33 46.00 

Mean 13.79 2.21 0.39 0.90 307.00 37.22 43.89 
Average 150 11.60 1.86 0.31 0.77 283.17 33.83 40.00 

300 14.38 2.30 0.42 0.85 289.33 35.83 39.33 
450 14.29 2.29 0.38 0.88 298.17 36.83 42.33 

L.S.D. at   5 % 

level 
Sulphur N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Bio 1.50 0.24 0.07 0.09 8.75 2.28 N.S. 
Interaction N.S. N.S. N.S. N.S. N.S. 3.23 N.S. 

 

 The interaction within the foliar spraying by sulphur and the addition of  bio-phosphorus caused no 

significant effect on the nutritional values of potato tissues during the two experiments. In spite the no great 
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effect of the interaction treatments on the content of mineral elements of tubers, but its showed that, foliar 

spraying by 6000 ppm sulphur and supplying  bio-phosphorus at 450 kg/fed. is resulted the best nutritional 

values of tuber yield. These findings held well in both seasons. 
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