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Abstract 
 
To develop high bush blueberry culture in our country, at the establishment of the plantation,  is  
need to use organic and chemical amendments, to keep soil pH at  optimal values for blueberry 
culture, (between 4.5 and 5.5). The paper present the investigations carried out between 2005-2008 
period at Research Institute for Fruit Growing Pitesti-Maracineni, regarding the quantitative and 
qualitative traits of fruits, belonging to some high bush blueberry cultivars recently released in 
Romania. The plants were grown on 3 planting substrates (peat 50% + manure  50%; peat 50% +  
manure 50% + 40 g sulphur; litter 100% (controls) administrated in the planting hole). We find that, 
during the experimentation period the yields, registered very significant differences (248%) on the 
substrates containing peat. The fruit size was 0.5 times higher comparatively with the control. 
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1. Introduction 
 

 The largest area planted with highbush blueberry is in the United States. Recently this crop started 
to become of commercial importance in Europe (Kaeder et al. 1996). In Romania highbush blueberry was 
introduced for the first time in 1968 at the RIFG Pitesti – Maracineni, Arges. This species requires special 
culture conditions and soils with high organic matter, low pH and good permeability (Mladin P. et. al. 
1998). This soils in Romania are found in restricted areas. In the country are planted about 70 ha of 
highbush blueberry plantings in the counties of Maramures (Grosi, Lapusel, Seini, Apa Sarata, Catalina, 
Somcuta Mare) and other locations such as: Deva, Fagaras, etc. In these plantations are used organic 
amendments and chemicals for the maintaining soil acidity to a pH optimum for growing highbush 
blueberry (4,8-5,5). Most fruits produced on these plantations are going to the export in EU countries. 
Fruits of highbush blueberry are appreciated for their low caloric value (100g fresh fruit containing: 83.4 g 
water, 0.6 g protein, 0.6 g fat, 15.0 g sugar, 0.3 g ash) (after Rejman and Pliszka, 1991), richness in 
bioactive compounds with significant antioxidant activity with anticancer effects (Schmidt et. al, 2005). In 
our country these beneficial effects on human health are less known by the great mass of the consumers. 
For the fresh blueberries marketing the commercial aspect is very important. So, many studies are 
devoted for the evaluation of the berries quality, including physical and chemical parameters. At the RIFG 
Pitesti, during 2006-2008 studies on the influence of the planting substrates on the berry quality of 6 
Romanian varieties were carried out. 
 
2. Materials and methods 
 

Fruits were collected from an experimental plot located on a flat land on the 3rd terrace of the ‛Raul 
Doamnei’ river. It is an alluvial soil with a low humus content and gleyed, which at 0-20 cm depth showed 
the following properties: clay content, Ø < de 0.002 mm (C) =17.7%; organic matter (H) = 1.82%; pHH2O 
=5.6 . At the 20-40 cm depth, these parameters had the following values:  C= 20.0%, H=1.72%, pHH2O 
=5.6. The blueberry was planted in the fall of 2004 at a planting distance of 2.8m x 1m according to the 
following experimental scheme:  

Factor A - cultivar: a1= ‘Simultan’; a2=’Delicia’; a3=’Lax’; a4=’Compact’; a5=’Augusta’; a6= ‘Azur’; a7= 
‘Blueray’. 

Factor B - substrate applied at planting, with various combinations: b1= 5 kg peat + 5 kg manure; 
b2=10 kg coniferous litter; b3= 5 kg peat+5 kg manure +40g powder sulphur. It was a field bifactorial 
experiment with 7x3 treatments as blocking design in 3 replications. Each replication included two plants. 
In the 2rd spring after planting (2006), 100 kg N a.s/ha as ammonium nitrate was applied on the whole 
surface on a 0.5 m wide strip along the plants row. In 2008 the experimental plot was applied the drip 
irrigation. For quantifying the effect of substrate on the fruit quality the following indicators on a batch of 
50 fruits from each plot drill bush were determined: the average weight of a fruit, fruit height and diameter, 
caliceale cavity and pedicel scar size, firmness, soluble dry matter content. Biometric indicators were 
determined by measuring each fruit with calliper. The index size was determined by the formula: (height + 
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large diameter + small diameter high) / 3 and index form by the formula: (diameter larger + smaller 
diameter) / height (after Botu I. 1997). The soluble solids was determined by digital refractometer PR 
Series on a sample of 10 fruits from each plot repetition, and firmness with the Shimpo DFS on a sample 
of 25 fruits from plot repetition. Organoleptic indicators: taste, aroma, colour, pruinne were determined on 
the basis of taste and visual ability of authors to this work. Statistical processing of data was performed 
using the variant analysis. 

 
3. Results and discussions 
 

1. Influence of variety and planting substrate on production and quality.  
Averaged over the three years (2006-2008) and the three substrates planting, ‘Simultan’ variety, 

recorded the highest fruit on the bush, the highest content in dry soluble solids, most sweet fruits, highly 
aromatic, intense blue colour (Table 1). ‘Delicia’ variety produced the highest average weight of fruit, the 
largest diameter and height. In exchange, rate of the highest magnitude was recorded at ‘Lax’ cv. with the 
calyx cavity and the largest pedicel scar compared with cvs. taken in the study. The squash fruit were 
recorded in variety ‘Augusta’ (shape index = 0.14 cm) and the fruit firmness were recorded in the variety 
of foreign origin ‘Blueray’. 

The substrate composed of coniferous litter of 100% recorded significantly lower values on all quality 
indicators comparing to the substrates with peat in their composition. Application of 40 g of sulphur in the 
planting hole was not influenced fruit firmness, but it influenced the growth (with 40% of the average 
weight of a fruit) (table 2). 

2. Production and quality of fruit of the varieties under each of the 3 planting substrates (the 
interaction of the factor A / B). 

All varieties taken in the study had significant differences in both production and quality of the fruits on 
substrates containing peat versus substrate composed of coniferous litter (Fig. 1). Thus, the highest 
values of the yield and soluble solids were obtained with ‘Simultan’ cv. The  indicators: average weight of 
a fruit and the index size the largest values were recorded with ‘Delicia’ heaviest fruit and obtained 
‘Augusta’ (flattened fruit).  
The greatest fruit firmness was obtained both substrates with peat in case of ‘Blueray’ followed by 
‘Simultan’ cv. 

3. The dynamics of the three reports substrates planting on the production and quality 
indicators. 

For making evident the effect of the organic materials and sulphur during experimentation, the ratios 
between the three planting substrates for each year, both for the yield and quality indicators were 
calculated. Ratios between b1 and b2, and between b3 and b2 of the all indicators were relatively 
constant. Ratios between b3 and b1shown low influence of the sulphur. In the same time the sulphur had 
good influence on berry weight, size and shape indicators and calyx cavity (Table 3). 
 
4. Conclusions 
 

1. ‘Simultan’ cv. was highlighted by: fresh fruit, aromatic, intensely colored and the highest 
soluble solids content. 

2. ‘Delicia’ cv. noted by acidic fruit, medium pruinne and flavoured. 
  3. All variety produced low yield and values of the quality indices on the substrate composed of 
coniferous litter. 
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Table 1. Production and quality indicators (average values in the factor A) 
 

Varieties studied Nr. 
crt 

Yield and 
quality 
indicators of 
fruit 

a1 a2 a3 a4 a5 a6 a7 
 
5% 
LSD 
 

1 Yield / bush 
(g) 

864.20 602.60 779.50 720.20 756.00 770.70 748.70 50.29 

2 Average 
weight/ fruit 
(g) 

1.24 2.15 1.83 1.57 1.86 1.80 1.65 0.19 

3 Fruit height  
(mm) 

9.93 11.65 11.41 10.08 10.63 11.03 11.29 0.43 

4 Fruit 
diameter 
(mm) 

12.27 16.31 14.25 14.82 13.97 13.41 14.70 0.49 

5 Calix cavity  
(mm) 

5.05 5.10 7.38 7.07 6.40 5.40 5.53 0.22 

6 Pedicel scar 
(mm) 

1.41 2.18 2.35 1.73 2.07 1.72 1.87 0.13 

7 Size index 
(cm) 

0.12 0.16 
 

0.17 0.12 0.14 0.13 0.13 0.07 

8 Shape index 
(cm)* 

1.48 1.51 1.41 1.41 1.90 1.57 1.66 0.11 

9 Soluble 
solids (°Brix) 

16.09 13.48 13.65 13.88 13.32 13.66 12.51 1.00 

10 Firmmness 
g/F 

69.15 65.70 58.62 55.86 63.60 62.02 69.72 4.66 

11 Taste sweet acidified sweet sweet acidified Medium 
acidified acidified - 

12 Flavour strong medium poor medium medium medium medium - 

13 Colour Intense 
blue 

Intense 
blue 

Intense 
blue blue blue dark blue dark blue  

- 
14 Pruinn poor  Medium  poor  Medium Strong  Strong  Medium  - 
*Note: index form with values: 0.90-1.00 cm indicates round fruit; the values smaller than 0.9 cm - oblong 
fruits , values over 1cm - flattened fruits (by Botu I. 1997) 
 
 
Tabel 2. Influence of the planting substrate on the yield and fruit quality indicators (medium values 
at the level of the B factor graduations) 
 

Planting substrate Nr. 
crt 

Yield and quality indicators of fruit 
b1 b2 b3 

LSD 
5% 

1 Yield / bush (g) 877.10 476.40 893.00 27.81 
2 Average weight/ fruit (g) 1.95 1.21 2.03 0.11 
3 Fruit height (mm) 11.45 9.43 11.70 0.18 
4 Fruit diameter (mm) 15.38 12.15 15.21 0.25 
5 Calix cavity  (mm) 6.35 5.41 6.21 0.18 
6 Pedicel scar (mm) 1.86 1.76 2.08 0.09 
7 Size index (cm) 0.12 0.16 0.13 0.03 
8 Shape index (cm)* 1.48 1.44 1.47 0.07 
9 Soluble solids (°Brix) 14.30 12.87 14.23 0.40 
10 Firmmness g/F 66.60 61.10 62.70 2.56 
*Note: index form with values: 0.90-1.00 cm indicates round fruit; the values smaller than 0.9 cm - oblong fruits , 
values over 1 cm - flattened fruits (by Botu I. 1997) 

 
 
 
 
 
 
 
 



Scientific Papers of the R.I.F.G. Pitesti, Vol. XXV, 2009_________________________________________________ 
 

 124 

Table 3. Evolution of the ratios between the planting substrates on the yield and fruit quality 
 

b1/b2 b3/b2 b3/b1 
No. 
crt 

Yield and 
quality 
indicators of 
fruit 

Year 
2006 

Year 
2007 

Year 
2008 

Year 
2006 

Year 
2007 

Year 
2008 

Year 
2006 

Year 
2007 

Year 
2008 

1 Yield / bush (g) 3.18 2.08 1.72 3.57 2.13 1.73 1.12 1.02 1.00 
2 Average 

weight/ fruit (g) 1.58 1.07 1.55 1.62 1.68 1.70 1.02 0.97 1.11 

3 Height fruit 
(mm) 0.00 1.22 1.20 0.00 1.24 1.23 0.00 1.01 1.02 

4 Diameter fruit 
(mm) 0.00 1.27 1.20 0.00 1.25 1.24 0.00 0.98 0.98 

5 Calix cavity  
(mm) 0.00 1.19 1.51 0.00 1.16 1.12 0.00 0.97 0.98 

6 Calix 
pedunculară 
(mm) 

0.00 1.04 1.06 0.00 1.21 1.16 0.00 1.14 1.10 

7 Size index (cm) 0.00 1.00 0.57 0.00 0.27 0.84 0.00 0.78 1.45 
8 Shape index 

(cm)* 0.00 1.02 0.68 0.00 0.68 1.00 0.00 0.66 1.46 

9 Soluble solids 
(°Brix) 1.10 1.10 1.12 1.11 1.10 1.10 1.00 0.99 0.98 

10 Firmmness g/F 0.00 1.08 1.09 0.00 1.02 1.02 0.00 0.94 0.93 
 
*Note: index form with values: 0.90-1.00 cm indicates round fruit; the values smaller than 0.9 cm - oblong fruits , 
values over 1cm - flattened fruits (by Botu I. 1997) 
 
 
 
 
 
 
 
 
 
 
 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

B = constant factor 
Fig. 1. Production and fruit quality in each of the 3 planting substrates 


