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Abstract: The study was carried out on 6 years old grapevine grown in private farm, located at Kilo 64 Cairo-Alexandria 
desert road. Evaluation of nutrient status of two table grape cultivars (Vitis vinifera L. cv. Thompson Seedless and Early 
Superior) were studied at three growth stages over two years; 2008 – 2009.  Soil was sand in texture. The pH of soil was 
alkaline (8.00 –8.40). It was non saline. The organic content of the soil was very low. The soil was low in available 
nitrogen, phosphorus, potassium, magnesium and micronutrients. Total N in blades ranged between normal and above 
normal level. Levels of P, K and Ca were low and Mg content was between the end of sufficient and high values. P 
levels did not change with time. The level of K in the leaf blades was widely differing between the two cultivars and 
declined significantly between bloom and ripening. Zn levels were below normal or were in the beginning of sufficiency 
range, leaves Mn content was in the beginning of the normal range levels. Fe, in the end of sufficiency range while, 
copper levels were low or in the beginning of sufficiency in the two cultivars. Production of Thompson Seedless and 
Early Superior increased in the second year by 9% and 10%, respectively. This may be because there was improvement 
in the N/K ratio where N decreased against K concentration in the second season as compared with the first season; Also, 
Mg, Fe, Mn, Zn and Cu values were improved in the second season as compared with the first season. 
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1. Introduction 

Land located belongs to Cairo-Alexandria desert 
road, is sandy soil. The greatest portion of these areas 
is cultivated with fruit trees, among them grapes, 
grown for table consumption. It is known that table 
grapes (Vitis vinifera L.) are an important crop 
traditionally produced in Egypt.  

According to Horticulture Research Institute, 
Egypt 2010, the area cultivated with grape reached  to 
total of 70188 ha  including fruiting areas 64687 ha 
producing 1531418 ton (average 23.67 ton/ha).  This 
area divided between old lands in the Delta and valley 
reached 35646 ha including fruiting areas 30539 ha 
producing 564288 ton (average 18.48 ton/ha) and area 
in the desert and reclaimed land (out of the Delta), 
reached 34542 ha including fruiting areas 34148 ha 
producing 967130 ton  (average 28.32 ton /ha). It’s 
considered the second fruit crop and one of the 
promising export commodities (the export of grape 
increased from 52071.11 ton in 2008 to 75586.12 ton 
in 2009. The cultivars “Thompson Seedless and Early 
Superior" grapes occupy most of the vineyard area. It’s 
the most profitable fruit in Egypt.  

The productivity and quality of Thompson 
Seedless and Superior variety mainly depends on the 
cultural practices like management of nutrients and 
water, which have impact on fertility status of soil and 
plant. Most vineyard soils in the desert areas in Egypt 
contain insufficient amounts of the essential mineral 
elements to grow and produce fruit (Rezk, et al., 

1980). Grapevines require adequate supplies of 
nutrients for growth and fruiting. Nutrient deficiencies 
affect the quantity and quality of grape. Grapes grown 
under sandy soil conditions have a problem of low 
productivity due to poor fertility of such soils; It is the 
grower’s objective to increase the availability of 
naturally occurring soil nutrients and to supplement 
deficient nutrients when needed, thus, it is highly 
needed to use the appropriate methods that lead to 
proper evaluation of the nutritional status of the crop. 
Fertilizer needs can be determined by 3 ways: 
observing visual symptoms, using soil tests and or 
tissue analysis (El-Fouly et al., 1982). Because each 
method had advantages and limitations, all 3 should be 
checked on a regular basis. Tissue analysis is one of 
the best tools available to monitor the nutrient status of 
grape. Leaf blade analysis at bloom seems to be best to 
represent vine’s nutrient status and its need for 
fertilizer since substantial nutrient uptake from the soil 
occurred after bloom and leaf blades indicate overall 
status of nutrients (Pradubsuk, 2008). Davenport et 
al., 2003 found that leaf blade nutrient concentration 
was more closely related to grape yield than petiole. 
Many previous studies revealed that analyzing plant 
tissue provides an objective means of determining the 
nutrient status of grapevines (El-Moursi et al., 1980, 
Fawzi et al., 1980)  

This study aims to assess the fertility status of 
vineyards as well as leaf blades nutrients compositions 
at the growth stages of vineyards (cv. Thompson 
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Seedless and Early Superior). This can help to provide 
a precise scientific basis for planning fertilizer program 
for grape orchards. 
 
2. Materials and Methods 
Field practices: 

This study was carried out in a private vineyard 
situated in Cairo-Alexandria desert road, Giza 
Governorate, Egypt, on 6 years- old Thompson 
Seedless and Early Superior grapevines, during two 
successive years, 2008 and 2009.  The vines were 
grown 1.5 X4.0 meters apart in sandy soil under drip 
irrigation. The vines received the usual and 
recommended agriculture practices. The diagnostic 
tools used to identify the nutrient needs were soil test 
and leaf blades analysis. 

Trees are drip irrigated from underground water. 
Fertilization through drip irrigation system is applied. 
Annual rates of fertilizers application were as 
following: (650 g) ammonium nitrate (33.5%N) /tree in 
equal doses between February to September, (300 g) 
calcium superphosphate (15.5% P2O5) /tree at January, 
(1000 g) potassium sulphate (48% K2O) /tree in equal 
doses between April to September. Three doses every 
week were done for every fertilizer. The trees received 
micronutrient in foliar forms of, iron (Fe), manganese 
(Mn), zinc (Zn), as chelated compounds three times 
during the growing period, before flowering; after fruit 
set; and at ripping. Total doses /year were 
320,215,110g/ha for Zn, Mn and Fe, respectively.  

Soil chemical properties and texture as well as 
chemical analysis of irrigation water were tested 
(Tables 1, 2).   

 
Chemical analysis 
Soil: 

Soil samples were taken for each variety at depth 
of 0 - 60 cm, in late March 2007. Soil was air-dried and 
sieved through 2mm pores sieve and analyzed for 
texture, pH and electrical conductivity (EC) using 
water extract (1:2.5) method, for total calcium 
carbonate (CaCO3%): calcimeter method and for 
organic matter (O.M%) using potassium dichromate 
(Chapman and Pratt, 1978). Phosphorus was 
extracted using sodium bicarbonate (Olsen et al., 
1954). Potassium, calcium, Magnesium and sodium 
were extracted using ammonium acetate (Jackson, 
1973). Iron, Manganese, Zinc and Copper were 
extracted using DPTA (Lindsay and Norvell, 1978). 
Leaves:    

Leaves were sampled under natural growth 
conditions. To monitor the nutrient status of orchard 
grapes, the leaf blades were sampled at the three stages 
of bloom, fruit set, and ripening and analyzed for 
nutrient contents. Sample includes the most recently 
mature leaves from 20 to 25 locations in the field.  

Leaf samples were washed once with tap water 
and with 0.001 M HCl, and then washed with distilled 
water. Thereafter, leaf samples were air-dried for 1-2 
hr, and then dried in a ventilated oven at 70o C for 48 
hrs. Dried samples were ground in a stainless steel mill 
with 0.5 mm sieve.  

Plant material was digested using an acid mixture 
consisting of nitric, perchloric and sulfuric acids in the 
ratio of 8:1:1 (v/v), respectively (Chapman and Pratt, 
1978). Nitrogen (N) was determined in the dry plant 
material using the boric acid modification described by 
Ma and Zuazage (1942), and distillation was done 
using a Buechi 320- N2-distillation unit. Phosphorus 
was photometrically determined using the molybdate 
vanadate method according to Jackson (1973). 
Potassium, calcium and sodium were determined using 
flame photometer (Genway). Mg, Fe, Mn, Zn and Cu 
were determined using the Atomic absorption 
spectrophotometer (Perkin Elemer 1100 B).  

Data of soil evaluated using the criteria 
mentioned by Ankerman & Large, 1974, as well as 
Silvertooth, 2001), whereas data of leaf analysis were 
evaluated according to criteria mentioned by Reuter 
and Robinson (1997). Statistical analysis was carried 
out according to the procedure of Snedecor and 
Cochran (1990). 
         
3. Results and Discussion 
Soil Testing: 

According to the tentative values of soil 
characteristics and available nutrient concentrations, by 
Ankerman and Large (1974), Silvertooth (2001) data 
presented in Table (1) indicate that the soils of the two 
varieties was sandy in texture, medium in calcium 
carbonate content and electric conductivity. Organic 
matter is very low, tended to alkalinity in reaction (pH 
> 8.0). Under such soils availability of most nutrients is 
reduced. Nitrogen is generally lacking in sandy soils 
and most of nitrogen is removed by leaching and by 
higher rate of mineralization due to high temperature 
and for this reason we depend on the level of organic 
matter to recognize on N status. Where organic matter 
is low, the mean value of available nitrogen is as 
expected in the lower range. Also, the soil was low in 
phosphorus, potassium and magnesium as well as 
micronutrients. On the other hand, calcium was in the 
high range in both soils of the two varieties. A high 
availability of a nutrient in the soil does not necessarily 
mean that the plant can extract enough of that nutrient 
to meet its need. 

 
Water analysis: 

Data in Table 2. Show that salinity in water 
irrigation is in suitable range; however the dissolved 
nutrients can partially contribute in the amendment of 
some nutrient deficiencies like K, Ca, Mg and Mn. 
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Table 1: Soil physico- chemical characteristics 

Early Superior Thompson 
Seedless  

Available 
nutrient 

Early Superior Thompson 
Seedless  

Variety 

Macronutrients (mg/100g)                            Physical Character 

0.42 VL 0.43VL P           88.80 89.00 Sand % 

16.4L 16.3L K            4.00 4.00 Silt %               
15.0L 15.0L Mg         7.20 07.00 Clay % 
800H 740.0H Ca           Sandy Sandy Soil Texture     

42.00H 42.0H Na          8.4H 8.0H pH (1: 2.5)  
Micronutrients (mg/Kg) 0.32M 0.32M E.C dS/m (1: 2.5) 

2.50 VL 2.20 VL Fe          5.50M 5.50M CaCO3 % 
1.6 VL 2.60 VL Mn          0.65 VL 0.95VL O.M % 
0.50L 0.40 VL Zn               

0.20 VL 0.40L Cu              
 

  VL = very low           L = Low        M = Moderate           H = High 
 
 
   Table 2. Chemical analysis of irrigation water 

Component Content Suitable range Component (ppm) Content Suitable range 
pH 7.75 6.5-7.5 K 7.03 10 
E.C.dS/m 1.48 <1.5 Ca 40 50 
SO4--  (ppm) 27  Mg 4.24 25 
Cl-   (ppm) 178  Na 43.88 <70 
HCO3-  (ppm) 224  Fe Trace <0.01 

   
Mn 1.06 <0.05 

 
 
Macronutrient contents 

Total macronutrients in leaf blades of Thompson 
Seedless and Early Superior are presented in Figures 1- 4. 
It is observed that there are different nutrient amounts of 
N, P, and K of both grapes. The variation of different 
genotypes in their ability to absorb, translocation and 
utilize nutrients from soil was mentioned by some authors 
(e.g. Brown, 1979, Zaharieva, 1982, Mengel & Kirkby, 
1987). Compared with critical levels for nutritional status 
of grapevines, N content ranged between normal and 
above normal level. There is concern that N rates should 
not exceed grape requirements. Although, in general N 
values were less in ripening stage; whenever N required 
decreased, this result is agreement with Schreiner et al., 
2006. Total nitrogen was significantly higher than 
potassium at every growth stage. Application excessive 
nitrogen can produce grape that are excess vigorous, 
reduced bud formation, delayed fruit maturity and 
reduction of its quality (Martín et al., (2004)).    

Levels of P contents was low, the harmful effects of 
phosphorus deficiency include a reduction in the fruiting 
capacity of vines (Skinner and Matthews, 1989).  Also, 
levels of K contents were low. A large crop load induces 
potassium deficiency because grape use large amounts of 

potassium during maturation (Makirhara et al., 1999). 
Harmful effects of potassium deficiency is delayed grape 
maturation and reduced yield. Results indicated that using 
potassium as a foliar spray had a positive effect on leaf 
mineral content; yield weight and fruit quality of 
grapevines (Saleh, et al., 2007). Also, Ca concentration in 
leaf blades was low, particular in bloom stage. Calcium 
concentration increased from bloom to ripening in the 
second season, in the two grapes. Calcium deficiency can 
reduce the shelf life of table grapes; Salisbury and Ross, 
1992 mentioned that deficiency symptoms include twisted 
and deformed tissues at the growing tips. Cell wall 
strength and thickness are increased by calcium addition. 
The cell wall contained it. (Demarty et al., 1984, Bakshi 
et al., 2005). Excess vegetative vigour, may results in a 
dilution of the calcium contents. Adequate calcium levels 
are required to maintain bunch quality. Calcium deficiency 
can correct by applying foliar sprays or application 
fertilizer containing calcium. On the other hand, 
magnesium concentration was between the end of 
sufficient and high values. Magnesium concentration 
increased from bloom to ripening in the second season, in 
Thompson seedless grape.    
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Year 2008                                                                           Year 2009 

 
 
  Figures 1 and 2 Seasonal changes in N, P, K, Ca and Mg contents in leaf blades of Thompson Seedless  
 
 

 
 
 Figures 3 and 4 Seasonal changes in N, P, K, Ca and Mg contents in leaf blades of Early Superior  

 
Micronutrient contents 

Data in Figures 5-8 showed that iron 
concentrations in leaf blades were at the end of 
sufficient range in most samples, it increased from 
bloom to fruit set and ripening stages at the two 

seasons of the two grapes. Chapman and Pratt, 1961 
pointed out that iron level in grape leaves is not a 
reliable indicator of iron status; the best indicators of 
iron deficiency are symptoms in young leaves. Also, 
manganese leaves content was found at in the 
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beginning of the normal range levels, and it showed 
lowest concentrations at bloom stage. In this respect 
Bergmann (1972) mentioned that the nutrient element 
contents should lie as far as possible in the middle or 
even better in the upper half of the satisfactory or 
optimal range. These might lead to more requirement 
of manganese early. Shehata and Kamilia, 1989a 
found that a significant increase in yield vine, number 
of clusters, average of cluster’s weight and the quality 
of vines as a result of foliar application of 0.25% 
MnSO4 3H2O. They found that Mixing Fe, Zn & Mn 
in the spray has led to an increase in the concentration 
of Mn & Fe when compared with spray treatments of 
Mn individually. In respect of zinc concentrations, 
levels were below normal or were in the beginning of 
sufficient range in comparison with those mentioned 
by Reuter and Robinson (1997). 

Deficiency of zinc of grape leaves can occur 
under soil alkaline with a pH of about 8, whereas zinc 
deficiency can reduce fruit-set and decrease the crop 
load. Also, excess nitrogen led to excessive vegetative 
growth and this increasing the vegetative demand for 
zinc and other micronutrients. 

It can be corrected by applying zinc sprays 
before flowering and after fruit set. It’s a rapid method 

to correct a deficiency. Moretti, 2002 found that shoot 
elongation and lignifications in the nursery generally 
were improved at the higher Zn foliar application rate. 
Christensen (1980) investigated the effects of Zn 
foliar sprays on grapevines (Thompson seedless, Petite 
Sirah and Muscat of Alexandria). He mentioned that 
Zn is best applied from 2 weeks pre flowering through 
to fruit set. Some studies indicate the importance of 
foliar application of zinc on grape leaves even if the 
symptoms of its deficiency didn’t appear (Shehata 
and Kamilia, 1989b).  On the other hand, zinc 
fertilizers applied to the soil are unlikely to be 
effective because the high soil pH would fix zinc in 
the soil. Also, the figures showed that there were a 
few problems with copper, such as marginal levels in 
some samples and however, copper levels were low or 
were in the beginning of sufficient in the two grapes. 
This may have been due to the lack of copper sprays. 
Copper deficiency can be corrected by using copper 
fungicides at least once early in the season. Similar 
results were found by and Bhargava and 
Raghupathi, 2001 and Yogeeshappa, 2007. 
 

 
 

Year 2008                                                                               Year 2009 

 
 

   Figures 5 and 6. Seasonal changes in Fe, Mn, Zn and Cu contents in leaf blades of Thompson Seedless 
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Year 2008                                                                             Year 2009 

 
       
Figures 7 and 8. Seasonal changes in Fe, Mn, Zn and Cu contents in leaf blades of Early Superior  
 
The ratio between N/K and K/Mg 

The data in Table 3.  Show that there is 
improvement in the second season in the N/K ratio 
where N decreased against K concentration in the 
second season as compared with the first season; It was 
found that when N increased always raises the concern 
of encouraging excessive vigor that can result in 
shading and reduced fruit quality. Grapevines, 
however, do not have as high a nitrogen requirement as 
many other crops, but have a relatively high need for 
potassium (K), comparable to nitrogen. It was found 
that much of the potassium is removed from the 
vineyard in the fruit. Also, in the second season the 
ratio between K and Mg was improvement, where the 
ratio of K/Mg increased in the second season as 
compared with the first season. On the other hand, 
extremely high K levels may induce a magnesium 
deficiency. Leonhardt (1987) recommended 
maintaining a 2:1 ratio of K to Mg. In this context, 
Rezk, et al., 2008a found that the K/Mg ratio was 
significantly increased as a result of potassium spray 
and decreased as a result of magnesium spray. 

Data of the level of K in the leaf in both cultivars 
showed that the level of K widely differing between 
the two cultivars, Schaller and Löhnertz, 1990 and 
decreased from bloom stage until ripening stage when 
translocation of ion from vegetative to reproductive 
organs is more common, Brancadoro, et al., 1994,  
Schaller, 1999.  

This suggests that the levels of K should be 
considered for each individual cultivar besides the 
sample timing and to meet demands at these times, 
under low K available in soil. K nutrition must add to 
soil and as foliar application to make K concentration 
not decline in leaves.  

Table 3.The Ratio between N/K and K/Mg content in 
leaf blades of grape 

          Variety                                             
Ratio 

Thompson 
Seedless  

Early Superior  

Season 2008 
N/K 5.71 4.64 
K/Mg 1.57 1.12 

Season 2009 
N/K 3.38 2.88 
K/Mg 1.69 2.36 

 
Yield 

The unsuitable fertilizer program was reflected as 
low fruit yields of the two cultivars, Thompson Seedless 
and Early Superior (Table 4). Yield is about 73% of that 
achieved by some farms (2009) for the same cultivars. 
On the other hand, there was increase in the trees 
production in the second year (2009) by 9% and 10% 
for Thompson Seedless and Early Superior, respectively 
compared to the first year (2008). This may be due to 
the improvement in the N/K ratio where N decreased 
against K concentration in the second season as 
compared with the first season;.  Also, Mg, Fe, Mn, Zn 
and Cu values were improvement in the second season 
as compared with the first season. Rezk , et al., 2008b 
concluded that, fertilization of grapevines with 100g 
K2O + 10g MgO/vine significantly increased the 
petioler concentration of both potassium and magnesium 
to an optimum levels (1.76% K and 0.47% Mg) and 
improving the nutritional balance between them which 
affected on increasing chlorophyll content and all were 
associated with maximizing the grape yield with good 
quality. In this context Rezk, et al., 1983, Rezk and El-
Moursi, 1985, Prabhu, and Singaram, 2001, 
Shaaban, et al., 2007 found that foliar micronutrients 

0

50

100

150

200

250

300

350

Fe Mn Zn Cu 

p
p

m
 o

f 
D

.W

Figure. 7 Leaf blades

Bloom Fruit set Ripining

0

50

100

150

200

250

Fe Mn Zn Cu 

p
p

m
 o

f 
D

.W

Figure 8. Leaf blades

Bloom Fruit set Ripining



Journal of American Science 2012;8(7)                                                     http://www.americanscience.org  

http://www.americanscience.org                                                                 editor@americanscience.org 162

application, led to improvement in grape yield. 
However, the highest production under such conditions 
was achieved by Thompson Seedless cultivar followed 
by Early Superior.  

    
Table 4. Grape production (Kg/tree) under the trial 
condition   

Variety Season 2008 Season 2009 
Yield (kg/tree) 

Thompson 
Seedless  

11 12 

Early 
Superior 

10 11 

 
Conclusion 

The yield of grape orchards is directly dependent 
upon the soil fertility status and nutrient concentration in 
the blade of the grape, so regular soil test, blade 
sampling each season, is necessary. Applied correct 
fertilizers at correct times will make nutrient values at 
optimum levels. Moreover, improve the balance ratio 
between nutrients will be led to maximize the yield.  
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