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ABSTRACT: A field experiment was conducted at Kafer El-Akram Village, 
Quessna region, Menufiya Governorate during the two successive winter 
seasons of 2007/2008 and 2008/2009 to study the effect of elemental sulphur 
as soil application at levels of 0, 0.5 and 1.0 ton/fed and copper as foliar 
spray at 60 and 75 days from transplation of onion (Allium cepa L., cv. Giza 
20) at rates of 0, 100, 200 and 300 mg Cu/L. and their interaction on growth 
parameters (plant height, neck or bulb diameter and dry weight of onion bulb 
after 100 days of transplanting), bulb yield, its quality, nutrient contents and 
storability of onion. 
The obtained results indicated that: 
- The application of sulphur at different levels resulted in a slighty decrease 
in soil pH, soluble mono cations and anions (Na+, K+, Cl- and HCO-

3). On the 
contrary, the values organic matter, EC, soluble dications and anions (Ca++, 
Mg++ and SO=

4) and available N,P and K were increased. 
- The addition application of sulphur and copper at different levels 
significantly increased all growth parameters after 100 days of transplanting, 
bulb yield, mineral content and storability of onion plants in this 
investigation. 
- Generally, application of 1.0 ton S/fed with spray onion plants by 300 mg 
Cu/L remarkably enhanced yield quality, mineral content and storability 
values of onion bulb, likewise physical and chemical properties of 
experimental soil. 
Key words: Onion plants, Sulphur application, Cu-Foliar spraying, bulb 
yield, Nutrients uptake. 
 
INTRODUCTION 

Onion (Allium cepa L) is one of the oldest and the most important 
vegetable crops, due to high income and its great consumption popularity. 
Also, has enormous nutritional and medical values because of its contents of 
carbohydrates, proteins, vitamins, minerals and antioxidant substances (Paul 
and Southgate, 1987). Moreover, the successful fertilization strategy aims to 
supply the growing crop with its need of nutrients at suitable time, place and 
dose. 

Application of sulphur to the soil has a several effects; such as, reducing 
soil pH, improving soil-water relation and increasing availability of nutrients 
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(Marschner, 1998). Addition of sulphur to an alkaline soil plays an important 
role not only as a chemical amelioration, but also as a fertilizer (Rajas et al., 
1993; El-Shafie and El-Gamaily, 2002, Fathi et al., 2003 and Nassar et al., 
2006). This in fact due to that S is essential for the synthesis of certain amino 
acids and vitamins. Sulphur is also presented in some coenzymes including 
biotin, thiamin and coenzyme A, which are essential for metabolism 
(Mohammed and Kandeel, 1998 and Nassar et al., 2006). 

Foliar fertilization with soluble nutrients or chelates micronutrients is 
more efficient and economic than soil fertilization, especially for vegetable 
crops. Alexander (1986) summarized the advantage of foliar spraying of plant 
nutrients in low application rate leads to their uniform distribution, quick and 
immediate response as well as solve of fertilization problems. 

Although micronutrients are needed in relatively very small quantities for 
adequate plant growth and production, their deficiencies cause a great 
disturbance in the different physiological and metabolic processes inside the 
plant. Copper is considered an essential micronutrient for plant growth as a 
component of the phenolase, lactase and ascorbic acid oxidase enzymes 
(Brown and Clark, 1977). Moreover, most of Cu functions are based on the 
participation of enzymatically bound Cu in redox reactions. Copper also 
affects the formation and chemical composition of cell wall (Marschner, 
1998). Furthermore, El-Aref and Hamada (1998) showed that Cu stress 
reduced some enzymatic bonds of alcohol dehydrogenase and esterase and 
the content of soluble carbohydrates during the vegetative growth. 

Therefore, the objective of this study was to evaluate the positive impacts 
of either sulphur or copper application at different levels and their possible 
combinations on the growth parameters of onion bulb yield, its nutrients 
content and storability. 

 
MATERIALS AND METHODS 

A field experiment was conducted at Kafr El-Akram Village, Quessna 
region, Menufiya Governorate during the two successive winter seasons of 
2007/ 2008 and 2008/ 2009. Some physical and chemical properties of the 
experimental soil were determined according to Black (1965) and Page et al., 
(1982), and are presented in Table (1). 

Seeds of onion (Allium cepa L., cv. Giza 20) were sown in the nursery on 
the 14th and 21th October for the first and second seasons, respectively. After 
60 days, uniform transplants were planted at 10 cm apart on both sides of the 
ridges. The experimental plot area was 10.5 m2, which included 5 rows, with 
3.5 m in length and 60 cm in width for each one. 

Twelve treatments were involved in this experiment, i.e., three rates of 
elemental finely ground sulphur (0, 0.5 and 1.0 ton/fed) were applied during 
soil preparation and four levels of copper as EDTA form at rates of (0, 100, 
200 and 300 mg Cu/L) which were used in the liquid forms and sprayed twice 
(after 60 and 75 days from transplanting with a rate of 400 L/fed). 
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The experimental design was split plot in randomized complete blocks, 
with three replicates. Elemetal sulphur was arranged as the main plots, 
whereas copper levels were randomly assigned in sub plots. 

NPK fertilizers were applied at the rates of 90 kg N/fed as ammonium 
nitrate (33.5% N), 60 Kg P2O5/fed as supermonophosphate (15.5% P2O5) and 
100 Kg K2O/fed. as potassium sulphate (48.0% K2O). Superphosphate was 
broadcasted during soil preparation. Nitragen and potassium fertilizers were 
added in two equal doses at 30 and 60 days after transplanting. The other 
usual agronomic processes of onion plants were practiced as recommended 
by the Ministry of Agriculture and Land Reclamation. 
 
Data recorded: 

After 100 days from transplanting, random samples of five onion plants 
were taken from the two outer rows of each sub plot to determine plant 
height (cm), number of tubular blades/plant, diameter of bulb or neck and dry 
weights of different organs of onion. Plant organs were dried at 70 °C for 72 
hours, and were wet digested for determining N, P and K. Total N was 
determined using kjeldahl method according to Jackson (1973). Phosphorus 
was determined color- metrically as described by Jackson (1973). Potassium 
was determined by flame photometerically as described by Chapman and 
Pratt (1961). 

At maturity (after 150 days from transplanting), the total bulb yield in each 
plot was weighted and recorded in ton/fed. In addition, random samples of 10 
bulbs were chosen from every plot to determine the average weight of bulb in 
g, bulb diameter and the percentage of dry matter content. The total soluble 
solids (T.S.S.) in fresh blubs (Juice) were estimated using carlzeiss 
refractometer (A.O.A.C 1990). N, P and K in bulb were determined according 
to Page et al. (1982). 
 
Storability evaluation: 

A sample of 5 kg cured uniform bulbs was taken from each plot, packed in 
conventional mesh bags and stored at room temperature (20-30 °C, 60-70% 
RH) for 5 months. Monthly, bulbs were inspected, the rotted and sprouted 
bulbs were discarded and the remaining ones were weighted. Weight loss of 
bulbs were estimated as percentage of the original weight. 
 
RESULTS AND DISCUSSION 
1. Effect of sulphur treatments on soil chemical characters:  

Data in Table (2) clearly showed that sulphur application apparently 
decreased the soil pH and increased the EC, organic matter and available 
nutrients (N, P and K) in the treated soil as compared with the untreated one. 
Soluble monovalent cations (Na+ and K+) and anions (HCO-

3 and CL-) were 
also decreased, while divalent cations (Ca++ and Mg++) and anions (SO=

4)  
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were increased under the addition of different levels of sulphur. The sulphur 
effects on soil characters were more pronounced during the second season. 
Moreover, the addition of 1.0 ton S/fed was more effective for soil characters 
than the applied 0.5 ton S/fed. Similar results were obtained by Modaihsh and 
Metwally, (1989) and Nassar (2007). Application of sulphur to the soil led to 
its oxidation to SO=

4 and sulphuric acid by specific soil microbs and hence 
reducing soil pH (Salem et al., 2004 and El-Shouny, 2006). 
 
2. Growth parameters of onion plants: 

Results of onion characters of the studied growing seasons gave nearly 
the same trends. So, the obtained data was statistically analyzed using the 
combined analysis of the two growing seasons according to Gomez and 
Gomez (1984). L.S.D. test at 5% level of significance was used for comparing 
between the means of different treatments. 

Data presented in Table (3), generally showed significant increments in all 
studied growth characters of onion plants due to sulphur application, e.g., 
plant height (cm), bulb diameter (cm), neck diameter (cm) and the dry weight 
of onion organs, which were corresponded to increase sulphur levels. 
Application of S at 1.0 ton/fed gave significantly higher mean values for all 
studied growth characters as compared with those of the control or 0.5 ton 
S/fed. The increases in plant growth parameters may be due to the 
favourable effect of sulphur on reducing soil pH, improving soil structure and 
increasing the availability of certain plant nutrients in the experimental soil 
(El-Galla et al., 1989). Other possibility could be due either to the fact that 
sulphur is required with greater supplies for onion and garlic than other 
crops (Schultz et al., 1966) or for the synthesis of coenzyme A and amino 
acid for protein elaboration and for formation of chlorophyll and certain 
disulphide linkages that have been associated with structural characteristics 
of plant protoplasm (Marschner, 1998). Similar results are in conformity with 
those obtained by Gawish (1997) and El-Shafie and El-Gamaily (2002). 

Data in Table (3) also showed that increasing the spraying level of copper 
markedly increased all growth parameters of onion plants under study. The 
greatest values were observed for foliar spraying at a rate of 300 mg Cu/L. 
Simultaneously, as compared with the other treatments and control one, this 
increase may be due to the positive effect of Cu on the plant growth through 
its direct influence on enzymes activities and redox reactions, since the rate 
of photosynthesis can also be related to Cu role in chloroplast (Marschner, 
1998). These results are in harmony with those obtained by El-Shafia and El-
Gamaily (2002) and Nassar (2007). 

From the obtained data of the interaction effect between sulphur and 
copper treatments as shown in Table (3), it can be concluded that the 
combination of 1.0 ton S/fed with 300 mg Cu/L. seemed to be the best 
treatment for all growth parameters studied. 
 

 1152 



 
 
 
 
 

Response of onion plants grown on clayey soil to addition of………….   

Table (3): Some growth parameters of onion plants at 100 days from 
transplanting as affected by applied sulphur and copper. 

Sulphur 
levels 

(ton/fed) 

Copper 
levels 
(mg/L) 

Plant 
height 
(cm) 

Number 
of tubular 

blades/ 
plant 

Diameter 
(cm) Dry weight (g/plant) 

Bulb Neck Tubular 
blades Bulb Whole 

plant 

0 

0 58.76 4.50 3.47 1.81 3.25 3.80 7.05 
100 62.52 4.86 3.65 2.13 3.64 4.11 7.75 
200 68.39 5.08 4.24 2.37 4.10 4.39 8.49 
300 70.58 5.46 4.55 2.41 4.39 4.83 9.22 

Mean 65.06 4.97 3.98 2.18 3.85 4.28 8.13 

0.5 

0 63.13 5.03 3.93 1.88 3.98 4.16 8.14 
100 66.57 5.59 4.33 2.31 4.64 4.73 9.37 
200 71.06 5.87 4.69 2.37 5.03 5.87 10.90 
300 78.14 6.30 4.89 2.43 5.62 6.15 11.77 

Mean 69.73 5.70 4.46 2.25 4.82 5.23 10.05 

10 

0 72.72 5.60 4.25 2.10 4.39 4.61 9.00 
100 76.85 6.13 4.55 2.39 4.97 5.38 10.35 
200 81.32 6.52 4.88 2.44 5.74 6.11 11.85 
300 88.35 6.87 5.34 2.50 6.57 6.38 12.95 

Mean 79.81 6.28 4.76 2.35 5.42 5.62 11.04 

Mean of 
copper 
levels 

0 64.87 5.04 3.88 1.93 3.87 4.19 8.06 
100 68.65 5.53 4.18 2.27 4.42 4.74 9.16 
200 73.59 5.82 4.60 2.39 4.96 5.46 10.41 
300 79.02 6.21 4.93 2.45 5.53 5.79 11.31 

L.S.D. of 5%        
S 

Cu 
S x Cu 

- 
- 
- 

1.5 
0.65 
1.12 

0.08 
0.09 
NS 

0.14 
0.41 
0.07 

0.02 
0.03 
0.05 

0.08 
0.03 
0.06 

0.09 
0.05 
0.09 

0.14 
0.07 
0.13 

 
3. Yield and its Quality: 

Data presented in Table (4) reveal that application of sulphur significantly 
augmented total yield of bulb, bulb diameter, average bulb weight, bulb dry 
matter and total soluble solids % (T.S.S. %). The influence of sulphur on the 
yield of onion could be explained either to the beneficial effect of sulphur on 
increasing availability of nutrients through lowering soil pH, and thereby 
enhances metabolic activities within plants, and then improves number of 
leaves, leaf area and encourage much more metabolites to store in bulbs or 
to the effect of sulphur on the bulb quantity, as a result of increasing the 
volatile sulphide content in the maturity and bulb size (Peterson, 1979). 
Likewise, it may be also due to the important role of sulphur in plant protein 
and some hormones formation, besides sulphur is necessary for enzymatic 
action, chlorophyll formation, synthesis of certain amino acids and vitamins, 
hence it helps to have a good vegetative growth leading to have a high yield 
(Tisdale and Nelson, 1985). 
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As regard to the effect of spraying onion with copper, the same data in 
Table (4) indicated that increasing  the spraying level of copper led to 
increase onion yield and its quality. For all parameters, the greatest values 
were observed for foliar spraying at 300 mg Cu/L, simultaneously, compared 
with the other treatments and control one. The simulative effect of Cu 
spraying could be explained on the basis that Cu is considered a component 
of various enzymes. Cu functions are mainly related to its enzymatic bond in 
redox reactions (Mengel and Kirkby, 1987). The rate of photosynthesis can 
also be related to the role of Cu in chloroplast. Furthermore, Cu has a marked 
effect on the formation and chemical composition of cell wall (Marschner, 
1998). Similar results were attained by Allam (1999), El-Shafie and El-Gamaily 
(2002) and Ewais et al. (2006). 

As for combined effect, it is clear from Table (4) that the combination of 
1.0 ton S/fed with 300 mg Cu/L, seemed to be the best treatment for onion 
yield and its quality. 

 
Table (4): Effect of applied sulphur and Copper foliar spraying on onion 

bulbs yield and its quality parameters. 
Sulphur 
levels 

(ton/fed) 

Copper 
levels 
(mg/L) 

Total yield 
of bulb 

(ton/fed) 

Bulb 
diamerer 

(cm) 

Average 
bulb 

weight (g) 

Bulb dry 
matter 

(%) 

Total 
soluble 

solids (%) 

0 

0 14.68 4.63 87.66 9.58 12.37 
100 15.31 5.31 95.24 10.60 12.53 
200 16.50 5.52 101.58 10.89 12.75 
300 17.13 5.78 106.89 11.47 12.83 

 Mean 15.91 5.31 97.84 10.63 12.62 

0.5 

0 16.28 5.98 112.41 12.19 13.21 
100 18.17 6.32 118.25 13.65 13.41 
200 19.62 6.61 122.56 13.98 13.72 
300 20.13 6.97 125.87 14.38 13.91 

 Mean 18.55 6.47 119.77 13.55 13.56 

1.0 

0 18.12 7.33 131.96 14.35 14.24 
100 19.59 7.96 138.79 15.11 14.53 
200 20.34 8.33 146.02 15.76 14.69 
300 22.01 8.59 151.70 16.53 14.80 

 Mean 20.02 8.05 142.12 15.43 14.57 

Mean of 
copper 
levels 

0 16.36 5.98 110.68 12.04 13.27 
100 17.69 6.53 117.43 13.12 13.49 
200 18.82 6.82 123.39 13.54 13.72 
300 19.76 7.11 128.15 14.13 13.84 

L.S.D. of 
5%       

S 
Cu 

S x Cu 

- 
- 
- 

0.81 
0.43 
0.40 

0.15 
0.13 
0.23 

0.14 
0.04 
0.07 

2.86 
0.98 
1.69 

0.06 
0.07 
0.12 
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4. Nitrogen, phosphorus and potassium contents of onion 
bulbs: 

The available forms of N, P and K in the soil is an important factor for the 
absorbtion of these nutrients by onion plants as well as their contents. 
Therefore, N, P and K contents were determined in the tubular blades and 
bulbs of onion during the growth and the harvest stages, as follows. 
 
4.1. Growth stage (100 days from transplanting): 

Data presented in Table (5) cleary showed that, the concentration and 
uptake of N, P and K in both tubular blades and bulbs at 100 days from 
transplanting were significantly increased by adding sulphur and copper 
rates. It is noticed obvious that the uptake of both N and K was relatively 
high in the tubular blades as compared to that in the bulb of onion plants, 
while the opposite trend was observed for the P uptake. Similar results are 
obtained by El-Shafie and El-Gamialy (2002) and Mahmoud (2006). Also, 
these results are in accordance with those reported by El-Galla et al. (1989) 
who found that applying sulphur increased K content in plants. The positive 
effect of applied sulphur may be due to either increasing the solubility and 
availability of P in soil as a results of reducing soil pH or release of 
phosphate anions from soil colloids by sulphate anions. 

Data in Table (5) also showed that foliar spraying with copper led to 
increase N, P and K concentration and uptake in both tubular blades and 
bulbs of onion plants. The favourable impact of Cu on macronutrients 
contents of onion plants may be due to its effect on the form of vegetative 
plant material, which in turn increase the uptake of N, P and K by plants. 
Similar results were attained by Ewais et al., (2006). 

Combined effect, as shown in Table (5), leads to a conclution that the 
combination of 1.0 ton S/fed. with 300 mg Cu/L seemed to be the best 
treatment for N, P and K uptake in both tubular blades and bulbs of onion 
plants. 
 
4.2. Harvest stage (150 days from transplanting): 

Data recorded in Table (6) showed that the N, P and K concentration and 
uptake by of onion bulbs at harvest stage were significantly increased with 
application of sulphur and copper. The greatest values were obtained by 
applying the highest rates of both sulphur and copper. The positive effect of 
sulphur application may be due to the important role of S in plant protein and 
some hormones formation, also S is necessary for enzymatic action, 
chlorophyll formation, synthesis of certain amino acids and vitamins, hence, 
it helps to have a good growth, and leading to have a high yield (Marschner, 
1998). The positive effect of copper may be due to a physiological 
relationship of nutrients intake of complemetary ion by plants root. 
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Table (6): Effect of applying sulphur and copper foliar spraying on N, P and K 
contents of onion bulbs at harvest. 

Sulphur 
levels 

(ton/fed) 

Copper 
levels 
(mg/L) 

Nitrogen Phosphorus Potassium 

% Uptake 
(kg/fed) % Uptake 

(kg/fed) % Uptake 
(kg/fed) 

0 

0 0.42 61.65 0.20 29.36 0.88 129.18 
100 0.72 110.26 0.23 35.22 1.13 173.04 
200 0.80 132.03 0.26 42.91 1.35 222.79 
300 0.89 152.46 0.31 53.10 1.43 244.96 

 Mean 0.71 114.10 0.25 40.15 1.19 192.49 

0.5 

0 0.62 100.94 0.21 34.19 1.06 172.57 
100 0.82 149.02 0.24 43.62 1.19 216.26 
200 0.93 182.43 0.30 58.85 1.41 276.60 
300 0.98 197.24 0.33 66.42 1.56 313.98 

 Mean 0.84 157.41 0.26 50.77 1.30 244.85 

1.0 

0 0.83 150.39 0.30 54.36 1.13 204.76 
100 0.93 182.22 0.35 68.58 1.37 268.43 
200 1.00 203.37 0.39 79.31 1.52 309.11 
300 1.11 244.46 0.42 92.50 1.68 369.99 

 Mean 0.97 195.11 0.36 73.68 1.42 288.07 

Mean of 
copper 
levels 

0 0.62 104.33 0.23 39.30 1.02 168.84 
100 0.82 147.17 0.27 49.14 1.23 219.24 
200 0.91 172.61 0.32 60.36 1.42 269.50 
300 0.99 198.05 0.35 70.67 1.55 309.64 

L.S.D. of 5%       
S 

Cu 
S x Cu 

 
- 
- 
- 

0.04 
0.05 
NS 

- 
- 
- 

1.04 
1.13 
1.96 

- 
- 
- 

0.38 
0.39 
0.40 

 
5. Storability : 

The effect of different levels of sulphur and copper as well as their 
combinations on the total weight loss percentage of onion bulbs are 
demonstrated in Table (7). It is obvious that sulphur significantly reduced 
weight loss of bulbs stored at room temperature conditions. This decrease in 
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weight loss may be interpreted on the basis that bulbs produced from plants 
received the sulphur rate (1.0 ton S/fed) produced a higher dry matter yield 
(Table, 4). In this connection, Gawish (1997), stated that the sulphur 
application of onion plants improved the storability of bulbs. 
 
Table (7): Effect of applying sulphur and copper foliar spraying on the total 

weight loss percentage of onion bulbs during different periods. 

Sulphur 
levels 

(ton/fed) 

Copper 
levels 
(mg/L) 

Weight loss % 
Storage period (days) 

30 60 90 120 150 

0 

0 3.51 5.46 7.96 12.41 15.50 
100 3.39 5.33 7.64 12.29 15.37 
200 3.32 5.27 7.53 12.22 15.28 
300 3.29 5.16 7.40 12.11 15.16 

 Mean 3.38 5.31 7.63 12.26 15.24 

0.5 

0 3.30 5.15 7.68 12.06 14.91 
100 3.25 5.09 7.50 11.88 14.72 
200 3.25 5.04 7.36 11.73 14.52 
300 3.18 4.97 7.22 11.60 14.36 

 Mean 3.24 5.06 7.44 11.57 14.63 

1.0 

0 3.21 4.88 7.58 11.73 14.34 
100 3.15 4.73 7.46 11.60 14.20 
200 3.10 4.65 7.33 11.40 14.11 
300 3.05 4.56 7.28 11.29 14.03 

 Mean 3.13 4.70 7.41 11.51 14.17 

Mean of 
copper 
levels 

0 3.34 5.16 7.74 12.07 14.92 
100 3.26 5.05 7.53 11.92 14.76 
200 3.22 4.99 7.40 11.78 14.64 
300 3.17 4.90 7.30 11.67 14.52 

 L.S.D. of 5%       
S 

Cu 
S x Cu 

- 
- 
- 

1.76 
1.76 
3.05 

0.02 
0.37 
NS 

NS 
0.06 
NS 

0.03 
0.05 
NS 

0.22 
0.18 
NS 
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Also, spraying the onion plants with copper at a rate of 300 mg Cu/L 
significantly decreased the weight loss of onion bulbs (Table, 7). This may be 
due to Cu plays a role in the synthesis and activity of phenols, lignin, 
polyphenol oxidase and peroxidase, which lead to disease resistance, 
Ewaise et al. (2006). 

Data in Table (7) indicated, also that the interaction effect between sulphur 
and copper caused non-significant impacts on the total weight loss 
percentage of onion bulbs during all storage periods, except after 30 days. 

Therefore, it could be concluded that application of 1.0 ton S/fed with 300 
mg Cu/L as foliar application gave the greatest values of bulb yield and 
improved its quality and nutritive content as well as the storability value of 
the resultant bulbs. 
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 فى أرض طینیة  یةالبصل النام اتإستجابة نبات
 والرش بالنحاسالمعدنى لإضافة الكبریت 

 

 ،  سمیر فتوح الفقى  یخةكیم الشسامى عبدالحمطاوع مطاوع الشوني ،  
 مصر –الجیزة  –مركز البحوث الزراعیة  –معهد بحوث الأراضي والمیاه والبیئة 

 الملخص العربي 
 ینموسـمالأجریت تجربة حقلیة فى قریـة كفـر الأكـرم ـ مركـز قویسـنا ـ محافظـة المنوفیـة خـلال 

لدراســة تــأثیر الإضــافة الأرضــیة  ٢٠٠٩/ ٢٠٠٨ ،  ٢٠٠٨/ ٢٠٠٧لعــامى المتتــالیین الشــتویین 
الـرش بالنحـاس عنـد مسـتویات و طن كبریت لكل فدان)  ١، ½ بمعدلات (صفر ، المعدنى للكبریت 
وكذلك التفاعـل بینهمـا فى صورة مخلبیة مللیجرام نحاس لكل لتر)  ٣٠٠،  ٢٠٠،  ١٠٠(صفر ، 

 ١٠٠(طول النبات ، قطر العنق والبصلة ، الوزن الجاف للبصلة بعـد نمو الخضرى على صفات ال
وكـذلك مـن المغـذیات وجودتـه ومحتـواه  )٢٠(صـنف جیـزة البصـل وكذلك محصول یوم من الشتل) 
 لبصل  .لالفترة التخزینیة 

 وقد أوضحت النتائج المتحصل علیها أن :
التربـة وكـذلك محتـوى التربـة ،  pHـ أدت إضافة المستویات المختلفة من الكبریت الى خفض قیم 

البوتاسـیوم ، الكلوریـد ، البیكربونـات) ، من الكاتیونات والأنیونات الأحادیة الذائبة (الصـودیوم 
مـن التربـة ومحتـوى  (EC)والتوصـیل الكهربـى قیم المـادة العضـویة والعكس تماما بالنسبة ل، 

ــت أفضــل  ــات) وكان ــة (الكالســیوم ، الماغســیوم ، الكبریت ــات الثنائیــة الذائب ــات والأنیون الكاتیون
 طن كبریت لكل فدان مقارنة بباقى المعاملات . ١النتائج المتحصل علیها عند إضافة 

الــى الاضــافة ع مســتویات یــالــرش الــورقى بالنحــاس عنــد جممــع ـــ أدت الإضــافة الأرضــیة للكبریــت 
یـوم مـن الشـتل وكـذلك محصـول  ١٠٠نویة فى كـل مـن قیاسـات النمـو الخضـرى بعـد زیادة مع
 التخزینیة .وجودته والقدرة البصل 
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التربـة وكـذلك الممـتص النتـروجین والفوسـفور والبوتاسـیوم فـى مغـذیات مـن المیسـر ـ زاد المحتوى 
كـل مـن الكبریـت البصل المختلفة زیادة معنویة مع زیادة مستویات الاضـافة لنباتات أجزاء فى 

 والنحاس .
أوضـحت نتـائج الدراسـة التــأثیر الایجـابى لإضـافة الكبریـت والنحــاس علـى جمیـع القیاسـات تحــت ــ 

 .الدراسة 
،  ٦٠ن (بعـد یطن كبریت لكل فدان مـع الـرش مـرت ١إضافة بـ من النتائج السابقة یمكن التوصیة 

ــز  ٧٥ ــوم مــن الشــتل) بعنصــر النحــاس بتركی ــر مللیجــرام نحــا ٣٠٠ی  ٤٠٠بمعــدل س لكــل لت
مــن العناصــر  ى البصــلومحتــو وتحســین قیاســات الجــودة لزیــادة محصــول البصــل لتر/فــدان 

تعمـل علـى تحسـین الإضافة الأرضـیة للكبریـت  الغذائیة وكذلك زیادة قدرته التخزینیة ، كما أن
 .ة انتاجیة التربعلى زیادة ایجابیا خواص التربة الطبیعیة والكیمیائیة مما ینعكس ذلك 
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Table (1): Some physical and chemical properties of the experimental soil during the two investigated 

seasons: 
a) CaCO3, organic matter and particle size distribution. 

Season 

Total 

CaCO3 

% 

Organic 
matter 

% 

Partical size distribution % 

Coarse 
sand Fine sand Silt Clay Texture 

class 

2007/2008 2.33 1.65 2.06 15.40 32.95 49.59 Clayey 

2008/2009 2.28 1.88 1.86 14.68 34.84 48.62 Clayey 

 
b) Chemical analysis of soil paste extract and available NPK  

Season 

pH  
(1: 2.5 

soil 
susp.) 

EC 
(dSm-1) 

Soluble ions (m mole L-1) Available 
nutrients (mg/kg-

1) Cations Anions 

Ca++ Mg++ Na+ K+ CO=
3 HCO-

3 Cl- SO=
4 N P K 

2007/2008 7.80 2.40 7.60 4.30 11.40 0.70 -- 3.10 12.90 8.00 42 5 286 

2008/2009 7.70 2.33 7.72 4.21 10.80 0.59 -- 3.00 11.00 9.32 48 7 305 
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Table (2): Effect of sulphur application on some chemical properties of the used experimental soil. 

Sulphur 
levels 

(ton/fed) 

Organic 
matter  

% 

pH  

(1: 2.5 
soil 

susp.) 

EC 
(dSm-1) 

Soluble cations(m mole L-1) Soluble anions (m mole L-1) 
Available 
nutrients 
(mg/kg-1) 

Ca++ Mg++ Na+ K+ CO=
3 HCO-

3 Cl- SO=
4 N P K 

2007/2008 

0.0 1.73 7.80 2.33 7.65 4.21 10.80 0.66 -- 3.00 11.00 9.32 42 9.0 205 

0.5 1.88 7.70 2.50 9.53 5.25 9.60 0.62 -- 3.00 10.30 11.70 48 10.0 235 

1.0 2.05 7.60 2.64 11.66 5.91 8.25 0.58 -- 2.86 9.70 13.84 53 11.5 293 

2008/2009 

0.0 1.63 7.70 2.42 6.96 4.94 11.89 0.41 -- 3.25 12.33 8.62 36 10 250 

0.5 2.10 7.50 2.67 10.83 6.47 8.87 0.56 -- 2.81 9.93 13.96 49 12 273 

1.0 2.32 7.40 2.91 15.45 8.21 6.93 0.45 -- 2.76 7.04 19.30 62 12.5 319 
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Table (5): Concentration (%) and uptake (mg/plant) of N, P and K of onion plants at 100 days from 
transplanting as affected by sulphur and copper.  

Sulphur 
levels 

(ton/fed) 

Copper 
levels 
(mg/L) 

Tubular blades Bulbs 
N P K N P K 

% mg/plant % mg/plant % mg/plant % mg/plant % mg/plant % mg/plant 

0 

 1.73 56.22 0.18 5.58 1.63 52.97 1.20 45.60 0.20 7.60 0.86 32.68 
100 2.02 73.53 0.21 7.64 1.68 61.15 1.25 51.11 0.23 9.45 1.43 58.77 
200 2.13 87.33 0.23 9.43 1.75 71.75 1.35 59.26 0.27 11.85 1.60 70.24 
300 2.21 97.02 0.27 11.85 1.80 79.02 1.38 66.65 0.33 15.94 1.71 82.59 

 Mean 2.02 78.52 0.22 8.62 1.71 66.22 1.29 55.65 0.26 11.21 1.40 61.07 

0.5 

0 1.80 71.64 0.23 9.15 1.81 72.04 1.41 58.66 0.31 12.90 1.25 52.00 
100 2.18 101.15 0.25 11.60 1.93 89.55 1.85 87.50 0.33 15.61 1.43 67.64 
200 2.27 114.18 0.29 14.58 2.13 107.14 1.92 112.70 0.36 21.13 1.52 89.22 
300 2.32 130.38 0.31 17.42 2.29 128.69 2.05 126.07 0.40 24.60 1.61 99.01 

 Mean 2.14 104.33 0.27 13.18 2.04 99.35 1.80 96.23 0.35 18.56 1.45 76.96 

1.0 

0 2.01 88.24 0.25 10.97 2.43 106.67 1.63 70.14 0.33 15.21 1.33 61.31 
100 2.32 115.30 0.29 14.41 2.53 125.74 1.90 102.22 0.37 19.90 1.49 80.16 
200 2.46 141.20 0.33 18.94 2.79 160.14 1.96 119.76 0.42 25.66 1.56 95.31 
300 2.73 179.36 0.36 23.65 2.91 191.19 2.15 137.17 0.51 32.54 1.70 108.46 

 Mean 2.38 131.02 0.31 16.99 2.66 145.93 1.91 107.32 0.41 23.32 1.52 86.31 

Mean of 
copper 
levels 

0 1.84 72.03 0.22 8.56 1.95 77.22 1.41 58.13 0.28 11.90 1.14 48.66 
100 2.17 96.66 0.25 11.21 2.04 92.14 1.66 80.27 0.31 14.98 1.45 68.85 
200 2.28 114.23 0.28 14.31 2.15 113.01 1.74 97.24 0.35 19.54 1.56 84.92 
300 2.42 135.58 0.31 17.64 2.33 132.96 1.86 109.96 0.41 24.36 1.67 96.68 

L.S.D. of 5%             
S 

Cu 
S x Cu 

 
- 
- 
- 

1.73 
0.75 
1.29 

- 
- 
- 

0.20 
0.09 
0.20 

- 
- 
- 

14.02 
11.38 
0.62 

- 
- 
- 

1.65 
0.80 
1.39 

- 
- 
- 

0.45 
0.57 
0.99 

- 
- 
- 

1.40 
0.82 
1.42 
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