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Abstract – This study was carried out for three successive seasons 

{2011-2014}to investigate the effect of soil application of elemental 

sulphur on the growth rate , fruit quality , yield , nutrient levels in 

the leaves of Barhi date palm cultivars   under Soba  condition . 

The results revealed that significantly greater values of growth, 

fruit weight, yield, total and reducing sugar percent, protein, leaf 

N, P, K, Ca, Mg, Cu, Zn, Mn and Fe. The experimental design was 

randomized complete block design, three replicates, four trees per 

plot; the significant variation between treatments was determined 

by Duncan's multiple range tests at 5%. 

Index Terms – Date palm improving Nutrion program. 

1. INTRODUCTION 

Date palm one of the most important fruit crop growing in the 

Sudan , which needs a lot of research efforts to increase , it's 

yield quantitatively and qualitatively. In Sudan date palm is 

traditionally grown entirely on the limited light soil along the 

banks of the rivers and vallies. These soils are light, highly 

fertile and renewed annually by the flood, thus fertilization is 

not common. Recently, however cultivation of date palm 

extended to high terrace soils which are characterized by 

calcareous soil or alkaline soil reaction with soil pH 8.3-8.8. 

2. RELATED WORKS 

The effect of sulphur fertilization on growth, quality and yield 

of many crops have been reported by [3], [17] and [36] .In 

addition to the direct nutrition effect of sulphur on plant 

growth, this element may have a number of beneficial side 

effects. The acidifying effect of sulphur on calcareous or high 

pH soil may increase the availability of other essential nutrients   

[21]. Reported that the application of sulphur resulted in an 

increase in the up-take of Phosphorus, Iron   , and Potassium, 

also [4] stated that the application of sulphur to Al Hassa with 

high pH values   reduced its pH and increase the availability of 

phosphorus. Several investigators reported that   sulphur 

fertilizer increase the protein content of the crop, [22], [10] and 

[12]. Soil pH was significantly decreased by sulphur 

application as reported by [6], [34], Also [30] found that soil 

pH acidification resulted in a progressive decrease in   soil pH 

and an increase in Phosphorus up-take by Fasulia.  [29] Found 

a positive correlation between   sulphur and the growth rate, 

quality and macro and micro nutrient levels in the leaves of 

Snap bean [36]. Reported that sulphur application resulted in 

reducing soil pH and increased the uptake of N, P, K, Ca, Mg, 

Fe, Mn, Zn and Cu. So the main objective of this work was to 

study the effects of different levels of elemental sulphur 

fertilizer on the growth rate, fruit quality, nutrient levels in the 

leaves of Barhi and the pH levels of the treated area.  

3. PROPOSED SYSTEM (Materials&Methodes) 

The experiment was conducted during 2011/12 and 2013\2014 

on mature Barhi date palm cultivar growing in private  date 

palm orchard at Soba ,South Khartoum , in clay calcareous with  

soil pH 8.8, Five treatments of sulphur application were used 

on 72 trees ,the design of experiment were randomized 

complete block design ,with three replications, each plot 

consisted of 4 trees .The study started in November 2011 .and 

repeated on the same trees for the following years the sulphur 

fertilizer was applied in the form of elemental sulphur  in a 

trench one meter far around the stem,(10 cm depth,10cm width) 

then irrigated directly-All the cultural practices for the 

experimental orchard done as recommended by  A.R.C.The 

irrigation water from artesian well, bubbler irrigation method 

was used. 

The growth rate of the leaves was obtained by periodic reading 

of a measuring tape attached to a young leaf. As the leaf 

elongated, it was pulled past the head of a nail driven into the 

tree trunk. [5] The total yields were obtained by weighing, 

picked fruits, excluding field culls. Samples of 50 dates were 

collected from each bunch of each palm at the picking. The 

samples were weighed, measured and graded after they have 

been wiped free of dirt and calyxes removed, total sugars 

reducing sugars and protein were determined by the method 

used by [2].Sulphur was determined in pinnae ,samples 

collected from each tree in treatment plots. The method used 

was the same as described by [1].  Each leaf sample consisted 

of twelve pinnae, four taken from the mid portion of the blade 
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of each of the three youngest mature leaves. These leaves are 

described as ‘Top head’ by [23] The samples were dried in a 

forced draft oven at 80°c, ground in a wiley mill and analyzed 

for Nitrogen by the standard kjeldahl method   recommended 

by [1] Phosphorus was determined using Vandate-moly bdate-

yellow method. Sulfur was determined using Barium sulphate 

method described by [1], iron was determined using Dry 

Ashingo-phenanthorline method Atomic Absorption 

Spectrophotometer was used to determine the other nutrients as 

recommended by [1]. Soil samples for pH yearly taken from 

the root zone area of the treated trees. The experiment was laid 

out in a randomized complete block design, with three 

replicates. The treatments means were separated by Duncan's 

multiple range tests at 5%level. 

4. RESULTS AND DISCUSSIONS 

The data in table (1a and b) show the effect of various sulphur 

treatments on the growth rate, fruit quality, and yield of Barhi. 

, the rate of leaf growth was increased as a result of sulphur 

application, this is in line with The findings of [11], [35] and 

[8], fruit weight (g) also increased with the increase of sulphur 

application [25] reported that the increase in fruit weight as a 

result of sulphur fertilizer may be due to the increase of dry 

matter and this theory may justify the positive correlation 

between the yield and Sulfur application. All the experimental 

findings were in line with [19], [3] and [25] Sulfur is a vital 

constituent of all plant proteins and of some plant hormones.  

Sulphur deficiencies slow down protein synthesis for two 

reasons. The S-containing amino acids are vital constituents of 

protein. 

Other amino acids may accumulate if S is deficient 

furthermore, S is essential for the action of enzymes involved 

in nitrate reduction as reported by [2]. Sulphur-deficiency 

slows the formation of all amino acids. Sulphur –deficient 

plants therefore, tend to accumulate nitrate nitrogen in their 

tissues. 

Several investigators reported that sulphur fertilizer increased 

the protein content of many crops [27]; [18] :[22] [10] and [12] 

and [29] found that application of sulfur increased seed protein 

content of wheat, maize, rice, snap beans [15]. Observed that 

in black gram Sulphur deficiency reduced the yield, quality and 

protein content of seeds. 

Also the data in table (1a&b) shows effect of Sulphur on total, 

reducing sugar of Barhi fruits, data show the positive 

correlation between the sugar and the sulphur fertilizer Also 

this finding may due to the effect of sulphur on N level in Barhi 

leaf, Sulphur increase the uptake of N in many crops Also this 

findings are in agreement with [13]. 

Data in table (2a&b) show the effect of Sulphur on the nutrient 

levels and show positive correlation between N, P, K, Mg, Ca, 

Cu, Mn, fe and Zn. This may be due to the acidifying effect of 

sulphur on calcareous or high pH soil 21] reported that:the 

application of sulphur resulted in an increase in the uptake of 

N, P, K, Ca, Mg, Fe, Zn, Cu and Mn .Some research workers 

with sulphur reported that the uptake Nitrogen, Phosphorus and 

Potassium was increased with Sulphur application, subbrroa 

and [25].    

Data presented in table (2a&b) showed that soil pH was 

significantly affected by Sulphur fertilizer application, soil pH 

was significantly lowered by Sulphur application as reported 

by [6] and [34]. This decrease in soil pH might possibly due to 

the formation of sulphuric acid in the soil as a result of sulphur 

oxidation which is an acidifying process [8]. Reported that 

sulphuric acid is a good source of Sulfur when applied in 

alkaline soil because it reduced soil pH improves the 

availability of other nutrients to plants and has an effect on 

microorganisms’ activities. 

5. CONCLUSIONS 

The results obtained in the study, clearly indicated that,-within 

the tested levels of elemental sulphur fertilizer, the highest leaf 

elongation, fruit quality, yield, macro and micro nutrients 

levels in the leaves of Barhi date palm cultivar was produced 

form 400 g elemental sulphur per tree to the soil, Accordingly, 

this practices is proposed to recommended to date palm 

growers at South Khartoum area (Soba). 

 

 

  

 

 

 

 
 

 

 
 

 

 

Treat- 

ment 

 

Leaf length /cm/year 

 

Fruit weight(g) 

 

Fruit Volume (cc) 

Season 0211 0222 0223 0211 0222 0223 0211 0222 0223 

100 g 21d 20d 22d 6.7d 6.8d 6.7d 5.70d 5.6c 5.7d 

200 g 28c 28c 29c 7.2c 7.1c 7.3c 6.12c 6c 6.2c 

300 g 33b 34b 32b 9.3b 9.1b 9.2b 7.82b 7.7b 7.8b 

400 g 36a 37a 36a 11a 10.9a 11.1a 9.35a 9.3a 9.3a 
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* Means within columns followed by the same letter are not significantly different at p: 0.05 according to new Duncan's multiple 

range test. 

Table 1-a. Effect of different levels of elemental Sulfur on growth rate, fruit quality of Barhi date palm cultivar under Soba 

conditions, 
 

 

 

 

 

 

 

 

 

 

 

 

 

* Means within columns followed by the same letter are not significantly different at p: 0.05 according to new Duncan's multiple 

range test. 

Table 1-a.  Effect of different levels of elemental Sulfur on fruit quality of Barhi date palm cultivar under Soba conditions. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1-b.  Effect of different levels of elemental Sulfur on fruit quality of Barhi date palm cultivar under Soba conditions. 

500 g 37a 36a 36a 9.4b 9.3b 9.5b 7.99b 7.9b 8.0b 

control 17e 15e 17e 5.3e 5.2e 5.1e 4.42e 4.3d 4.33e 

Treat- 

ment 

 

Leaf  length /cm/year 

 

Fruit weight(g) 

 

 

Fruit Volume (cc) 

 

Season 0211 0222 0223 0211 0222 0223 0211 0222 0223 

100 g 21d 20d 22d 6.7d 6.8d 6.7d 5.70d 5.6c 5.7d 

200 g 28c 28c 29c 7.2c 7.1c 7.3c 6.12c 6c 6.2c 

300 g 33b 34b 32b 9.3b 9.1b 9.2b 7.82b 7.7b 7.8b 

400 g 36a 37a 36a 11a 10.9a 11.1a 9.35a 9.3a 9.3a 

500 g 37a 36a 36a 9.4b 9.3b 9.5b 7.99b 7.9b 8.0b 

control 17e 15e 17e 5.3e 5.2e 5.1e 4.42e 4.3d 4.33e 

Treat- 

ment 

Protein              

Sugar% 

 

0211 0222 0223 0211 0222 0223  

Season R T R T R T 

100 g 2.8c 2.70bc 2.90c 53d 58e 58c 59d 52d 57d 

200 g 2.9c 2.9b 2.85c 54c 59bc 59b 60c 53c 59c 

300 g 3.1c 3.2ab 3.0c 55b 92b 62b 63b 54b 62b 

400 g 3.82a 3.91a 3.85a 56a 65a 65a 66a 55a 65a 

500 g 3.5b 3.5ab 3.4b 56a 65a 65a 66a 55a 65a 

control 2.1d 2.od 2.2d 50e 52b 52d 53e 49e 52e 
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Means within columns followed by the same letter are not significantly .Different at p: 0.05 according to new Duncan's multiple 

range test R : Reducing  sugar .T : Total sugar 

 

 

 

 

 

 

 

 

 

 

 

* Means within columns followed by the same letter are not significantly different at p: 0.05 according to new Duncan's multiple 

range test. 

Table (2 -a) : Effect of different levels of elemental Sulfur on nutrients levels in the leaves of  Barhi date palm growing under 

Soba condition 

 

 

 

 

 

 

 

 

 

 

* Means within columns followed by the same letter are not significantly different at p: 0.05 according to new Duncan's multiple 

range test. 

Table 2 –b. Effect of different levels of elemental Sulfur on Soil pH and yield of Soba experimental area. 
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