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Abstract 
 
Vaccinium corymbosum is native to North America, where he is growth in the wild flora. In Europe, it 
was introduced in 1925. In Romania, this species was introduced by prof. Stefan Nicolae, in 1968. 
Today in our country it is approximately 150 ha plantations with high bush blueberry.  This small area 
is due especially by the low economic power of landowners, which can not support the costs of 
establishing a highbush blueberry plantation. In most cases, the growers have to face the high costs 
of materials required to reclamation and improvement of soil conditions so that they can be able to 
establishment of blueberry plantation. In the world, there is a great actuality for blueberry culture to 
find ways to amend the soil and have favorable conditions to high bush blueberry culture. After three 
studied years (2006-2008) on the effect of three different planting substrates on essential chemical 
composition of leaves and fruits: the foliar analysis phosphorus content showed that the Delicia cv.  
to the  entire study period recorded the highest values versus the all cultivars; the fruits analysis 
showed the Simultan cultivar registered a significant increase by 19-28% of soluble solids (°Brix), by 
15-27% of dry weight content, by 19-36% of ash content, by 19-36% of pH value, by 7-28% of K 
content, versus the others six studied cultivars; on average for the   seven studied cultivars and three 
research years, the substrates by 5kg peat+5 kg manure+40 g sulphur powder and substrates by 5 kg 
peat+5kg manure treatments, versus substrates by 10 kg coniferous litter one, except pH values, 
registered significant higher contents of all chemical characteristics. 
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1. Introduction 
 

Vaccinium corymbosum is native to North America, where he is growth in the wild flora. In Europe, it 
was introduced in 1925. In Romania, this species was introduced by Prof. Stefan Nicolae, who founded the 
first highbush plantations to SCDP Bilceşti and Research Institute for Fruit Growing Pitesti in 1968, with 
plants imported from the United States and France (Badescu C, 2008). Romania currently produces only 1% 
of world production of cranberry fruits. In our country, blueberry culture is limited by soil conditions and 
especially by the low economic power of landowners, which can not support the costs of establishing a 
highbush blueberry plantation. In most cases, the growers have to face the high costs of materials required to 
reclamation and improvement of soil conditions so that they can be able to establishment of blueberry 
plantation (Ancu I., 2011). 

In the world, there is a great actuality for blueberry culture to find ways to amend the soil and have 
favourable conditions to culture (Starast M., 2007). With that regard in view, a highbush blueberry plantation 
with new cultivars released in Romania was established at the Research Institute for Fruit Growing Pitesti-
Mărăcineni seven years ago to study the effect of three different planting substrates on essential chemical 
composition of leaves and fruits. 
  
2. Material and methods 
 

The experiment was located in the experimental fields of the Small Berry Department of the 
Research Institute for Fruit Growing Pitesti, on a flat land, on the 3rd terrace of the `Doamnei River`. It is an 
alluvial soil which on 0-20 cm depth show the following properties: clay content, Ø < de 0,002 mm 
(C)=17,7%; organic matter (H)= 1,82%; pHH2O =5,6. On the 20-40 cm depth, these properties had the 
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following values:  C= 20.0%, H=1.72%, pHH2O =5.6. The blueberry was planted in the fall of 2004. The plants 
were spaced 1m apart in the row and 2.8 m between rows, according to the following experimental scheme: 
A Factor- cultivar, with seven graduations: a1- Simultan, a2-Delicia, a3-Lax, a4-Compact, a5-Augusta, a6-Azur 
a7-Blueray; B Factor - the substrate applied at planting, with 3 graduations: TM=5 kg peat+5kg manure; L= 10 
kg coniferous litter; TMS= 5kg peat+5 kg manure+40 g sulphur powder; C Factor- the study year, with 3 
graduations; c1-2006; c2-2007; c3-2008. The study trial was arranged as subdivided plots in three 
replications (2 plants per replication.  In the 2nd spring after planting (2006), 100 kg N ai/ha as ammonium 
nitrate was applied on a 0.5m wide strip along the plants row. For quantifying the effects of planting substrate 
on the fruit and leaves chemical characteristics, some basically chemical compounds of fruit and leaves 
including dry weight, ash, soluble solids, pH, phosphorus and potassium were determined. The dry weight 
was determined by gravimetric method. Ash content was determined by combustion of aliquot (10 g of fresh 
fruit tissue) at 550-600°C. Soluble solids content was determined in berry juice obtained from 10 fruits from 
every replication, by means of digital refractometer (PR Series). Phosphorus and potassium contents were 
determined by flamefotometer-type Flapho 4). The results were statistically calculated by analysis of variance 
method with the Duncan s Test (≤ 0.05) was applied when significant differences resulted. 
 
3. Results and discussions 
 

Analysis of ash content in leaves showed that in the entire experimental period Delicia cv. recorded 
the highest values, he differing significantly versus the all other varieties studied. In the average the seven 
cultivars on the three years of studies on the each planting substrate revealed statistically differences both 
between substrates planting with peat, and between those versus litter coniferous substrate (Table 1). The 
foliar analysis phosphorus content showed that the Delicia cv. (foto 2).  To the entire study period recorded 
the highest values versus the all cultivars. In average on all cultivars studied in 2006-2008, the values 
recorded on the TMS substrates were significantly higher by 15% and respectively 12.3% compared with the 
other two substrates planting studied (Table 1.). 

According to the authors Hanson and Hancock (1995), phosphorus concentration in leaves to late 
Julie at all variety and on each substrate was sufficient. But the concentration of potassium in leaves in the 
same period in 2006 and 2007 was sufficient at all varieties studied, but in 2008 to cultivars Blueray and Azur 
the concentration of potassium in leaves was below.  

Assessment of the fruit ash content in 2006 showed that the highest value was recorded to Blueray 
cv. (0.42%), and in 2007 to the Simultan cv. (0.30%), it was significantly different versus Blueray and Delicia 
cv., but no significantly versus the other varieties studied. In 2008, as in 2007, the highest value of ash fruits 
content was recorded to the Simultan cv. (table 2). The comparison between the average of the seven 
varieties on the each planting substrate revealed that in 2007 between the substrates with peat (TMS and 
TM) were not significant statistically differences, but in the other two years of study (2006 and 2008) the 
differences were significant between all planting substrates (table 2).  

In the three years of study the highest pH value of fruit has been recorded to the Simultan cv., this 
was statistically differentiated from the other varieties studied. 

On average, for three  planting substrates and three research years, the Simultan cultivar (Foto1) 
registered a significant increase by 19-28% of soluble solids (°Brix), by 15-27% of dry weight content, by 19-
36% of ash content, by 19-36% of pH value, by 7-28% of K content, versus the others six studied cultivars. 
On average for the   seven studied cultivars and three research years, the TMS and TM treatments, versus L 
one, except pH values, registered significant higher contents of all chemical characteristics. Under in the 
same conditions, the application of the 3 treatments determined a significant increase by 6% of ash content, 
by 7% of the phosphorus content and by 5% of the potassium content, versus b1 treatment (table 2.a and 
table 2.b) 

On average for the three planting substrates, the seven studied blueberry cultivars significantly varied 
between them with different intensities within each year of study for all six studied fruit chemical 
characteristics. Under the same conditions, for each of the seven studied cultivars, the three years of study 
significantly varied between them for all six studied fruit chemical characteristics. 
 
4. Conclusions 
 

1. The foliar analysis phosphorus content showed that the Delicia cv.  to the  entire study period 
recorded the highest values versus the all cultivars 
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2. The fruits analysis showed the Simultan cultivar registered a significant increase by 19-28% of 
soluble solids (°Brix), by 15-27% of dry weight content, by 19-36% of ash content, by 19-36% of pH value, by 
7-28% of K content, versus the others six studied cultivars. 

3. On average for the   seven studied cultivars and three research years, the TMS and TM 
treatments, versus L one, except pH values, registered significant higher contents of all chemical 
characteristics 
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Table and figures: 
 
Table 1. Evolution of the main chemical components of cultivars leaves on the three planting 
substrates 

 

Cultivar 
Ash (%) Phosphorus (%) Potassium (%) 

Year Year Year 
2006 2007 2008 2006 2007 2008 2006 2007 2008 

Compact 4.83c 3.80b 4.74b 0.248a 0.201b 0.197b 0.672a 0.547a 0.494a 
Delicia 6.71a 6.16a 6.46a 0.240a 0.240a 0.227a 0.493c 0.501b 0.467b 

Simultan 3.88d 3.35c 3.51c 0.204b 0.185bcd 0.190b 0.563b 0.451c 0.391cd 
Lax 3.91d 3.15cd 3.21f 0.201b 0.193bc 0.194b 0.403d 0.390d 0.411c 

Augusta 3.46e 3.14cd 3.30ef 0.196b 0.170d 0.203b 0.398d 0.385d 0.397c 
Azur 3.13f 3.00d 3.34de 0.168c 0.176cd 0.185b 0.406d 0.397d 0.354e 

Blueray 4.95b 3.83b 3.44cd 0.235a 0.20b 0.202b 0.661a 0.381d 0.371de 
LSD 

0.05% 0.068 0.223 0.118 0.022 0.016 0.020 0.025 0.025 0.024 

TMS 4.85a 4.13a 4.38a 0.273a 0.215a 0.22a 0.58a 0.47a 0.45a 
TM 4.59b 3.91b 4.09b 0.221b 0.202b 0.20b 0.51b 0.45b 0.42b 
L 3.78 3.28c 3.53c 0.181c 0.167c 0.17c 0.44c 0.38c 0.35c 

LSD 
0.05% 0.044 0.146 0.077 0.014 0.010 0.013 0.016 0.016 0.016 

 
Table 2. a. Evolution of the main chemical components of cultivars fruits on the three planting 
substrates 

 

Soiul 
Ash(%) pH-ul  (°Brix ) 

Year Year Year 
2006 2007 2008 2006 2007 2008 2006 2007 2008 

Compact 0.37c 0.28a 0.27d 3.16bc 3.64bc 3.79ab 13.60bc 13.53bc 14.53bc 
Delicia 0.37c 0.21b 0.31b 2.92bc 3.32c 3.26c 12.99cd 13.01cd 14.46bc 

Simultan 0.40b 0.30a 0.43a 4.43a 4.44a 4.16a 15.50a 16.49a 16.27a 
Lax 0.33d 0.29a 0.20f 3.13bc 3.87b 3.72b 13.46bcd 13.98b 13.16cd 

Augusta 0.41ab 0.27a 0.28cd 3.21b 3.57bc 4.16a 12.57d 12.66d 14.74b 
Azur 0.28e 0.27a 0.30bc 2.71c 3.32c 3.77ab 14.32b 13.92b 12.51d 

Blueray 0.42a 0.23b 0.24e 3.24b 3.65bc 3.56bc 12.84cd 12.77d 11.93d 
LSD 

0.05% 0.01 0.031 0.11 0.43 0.34 0.35 0.89 0.54 1.35 

TMS 0.40a 0.30a 0.32a 3.35a 3.72a 3.85a 14.12a 14.20a 14.56a 
TM 0.38b 0.27a 0.31b 3.26a 3.68a 3.77a 14.02a 14.18a 14.29a 
L 0.33c 0.22c 0.24c 3.16a 3.67a 3.66a 12.69b 12.92b 12.99b 

LSD 
0.05% 0.01 0.02 0.01 0.28 0.22 0.23 0.58 0.35 0.88 
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Table 2. b. Evolution of the main chemical components of fruits on the three planting substrates 
 

Soiul 

Dry weight (%) Phosphorus 
 (mg/100 g fruits) 

Potassium  
(mg/100 g fruits) 

Year Year Year 
2006 2007 2008 2006 2007 2008 2006 2007 2008 

Compact 16.01b 15.40a 13.89f 14.6b 10.9e 15.01a 106.0c 101.3b 112.8a 
Delicia 16.18b 15.32a 13.64g 15.3a 11.3d 12.5c 128.3b 91.7c 91.6d 

Simultan 18.43a 18.26a 17.03a 13.2c 12.8c 12.5c 137.0a 109.5a 101.1b 
Lax 14.14d 20.28a 14.12c 12.6d 14.4a 14.4b 101.6cd 92.1c 88.4e 

Augusta 15.07c 15.61a 15.23b 10.8e 10.9e 11.9d 96.2de 100.0b 96.8c 
Azur 13.59e 14.21a 14.00e 10.4f 11.3d 12.8c 92.0e 90.6c 95.2c 

Blueray 15.35c 14.14a 14.61c 9.52g 13.2b 14.6ab 101.8cd 100.3b 110.5a 
LSD 

0.05% 0.46 6.23 0.09 0.18 0.25 0.45 5.43 2.07 2.83 

TMS 16.13a 17.77a 15.08a 14.07a 12.7a 14.3a 123.9a 104.4a 105.6a 
TM 15.88a 15.98a 14.68b 12.54b 12.2b 13.7b 113.9b 100.4b 102.1b 
L 14.58b 14.77a 14.19c 10.56c 11.4c 12.1c 89.1c 89.0c 90.85c 

LSD 
0.05% 0.30 4.08 0.06 0.12 0.16 0.30 3.55 1.35 1.85 

 
 

 
 

Photo 1. Simultan cv.                                Photo 2. Delicia cv 


