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Abstract       Fruits’ quality is an important goal in fruit culture researches, 
because, on one hand it is a genetically feature very influenced by the climatic 
conditions and mainly buy the culture technology. The improvement of culture 
technology consists in the following: choosing the right variety grafted on the 
proper rootstock, choosing the correct culture system in favourable culture 
areas and improving the technological links, such as: fertilization, irrigation, 
soil maintenance and controlling diseases and pests. A good orchard floor 
management is important as it eases the development of the other 
technological operations and at the same time, the more organic it is, the 
more qualitative and quantitative productions it gives. This article presents the 
impact of some soil maintenance systems upon two apple varieties cultivated 
in the Didactic Station Timisoara, under the same diseases and pests 
controlling scheme: Generos and Pionier, concerning fruits’ quality – weight, 
sugars and acidity content. The experiment is monofactorial, having four 
experimental variants: V1 – no herbicides, no hoes – control variant; V2 – 
mulching with mowed grass between the tree rows; V3 – mixed Fabaceae 
plants seeded between the tree rows + Roundup (3l/ha) on the tree row; V4 – 
2 manual hoes + 2 mechanical hoes. The results show for both apple varieties 
the best results concerning fruits weight and sugars content in V3 and V2. 
The sugars-acidity index was also calculated, showing that, even though 
acidity had high values, there was still a good balance between the two 
parameters and the fruits had a better taste.   
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The importance of apple culture is given by 

trees’ or species’ features, as it has a large number of 

varieties and rootstocks which assure a high variability 

considering the vigour, productivity, precocity and 

longevity. This is a species which has a high ecological 

adaptability, being resistant to frost during winter and 

late frosts in spring and it can be cultivated in different 

culture areas [4, 5, 6]. 

Fruits’ quality is an important goal in fruit 

culture researches, because, on one hand it is a 

genetically feature very influenced by the climatic 

conditions and mainly buy the culture technology. The 

qualitative parameters of fruits are completed by their 

physical features, which, for fresh consume apples, 

have a great importance in their commercial value [6]. 

The improvement of culture technology 

consists in the following: choosing the right variety 

grafted on the proper rootstock, choosing the correct 

culture system in favourable culture areas and 

improving the technological links, such as: 

fertilization, irrigation, soil maintenance and 

controlling diseases and pests [5]. Improving the soil 

maintenance systems and controlling pests and diseases 

are and will be an important issue for fruit growers, as 

the market request nowadays is for less polluted fruits. 

A good orchard floor management is important as it 

eases the development of the other technological 

operations and at the same time, the more organic it is, 

the more qualitative and quantitative productions it 

gives [5]. 

Apples’ chemical composition is very 

complex, having many vitamins, acids, sugars and it 

has a favourable effect upon healthy, sick or 

convalescent people [4]. 

 

Materials and Methods 

 
The experiment was placed in the orchard of 

Fruit Culture Department, which belongs to the 

Didactic Station Timisoara, during the period 2009-

2011. The researches were developed for the PhD 

Thesis entitled: Studies on the chemical composition of 

apples and apple products obtained under different 

agricultural techniques, strategies and measures to 

reduce contamination of fruits with minimum impact 

on the environment [8]. 
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In the orchard there are cultivated many apple 

varieties, of which Generos and Pionier represent the 

biological material for this article. The apple trees were 

planted in 1997 as an intensive culture system, they are 

grafted on MM106 rootstock and the adopted crown 

system is Palm Spindelbusch. 

The climatic conditions of the experimental 

area are favourable for apple trees’ culture, where these 

two varieties have their ripening period in September, 

they are very productive and the fruits are very 

appreciated for their juiciness, flavour and taste. At the 

same time, they have some advantages like the fruits 

can be kept in cold spaces until November-December 

and that they are both resistant to some specific 

diseases like scab (Venturia inaequalis) or powdery 

mildew (Podosphaera leucotricha) [6, 8]. 

In this article we present some soil maintenance 

system and their impact upon some fruits quality 

aspects, in conditions of the same pests and diseases 

treatment. The treatment scheme adopted is a classical 

one, used in most orchards of this part of the country, 

but we tried to reduce the number of treatments to 

minimum, of course adapted to the climatic conditions 

of the culture year and the prognosis for different pests 

attack. For this, the chemical substances and the period 

of their appliance is presented in the below table:

 

Table 1 

Controlling pests and diseases in the apple trees orchard of the Didactic Station Timisoara, 2009 

 
The phonological phase The chemical products used for sprayings  

(active substance) 

Vegetative rest, close to the beginning of 

vegetation period 

Confidor Oil 1,5% (imidacloprid 4 g/l) 

When 10-15% of the mixed buds begin to 

open 

Kumulus S 0,3% (80% sulfur) 

When the leaves appear Champion 50 WP 0,2% (Copper hydroxide with 50% metallic copper) 

Pink button, till the beginning of flowering Stroby DF 0,015% (50%  Kresoxim metil) 

When the flowers start shaking petals Systhane 12 0,04% (120 g/l myclobutanil) + Decis 2,5 0,025% (Deltamethrin 25 g/l) 

When the fruits have 1-2 cm Folpan 50 0,3% (Folpet 500 g/l) + Topsin 70 0,07% (70% thiophanate methyl) + 

Reldan 40 0,1% (Methyl Chlorpyrifos 400 g/l) 

When the fruits have 2.5-3 cm, 10-12 days 

after the last spraying 

Systhane 12 0,2% (120 g/l myclobutanil) + Reldan 40 0,15% (Methyl Chlorpyrifos 

400 g/l) 

When the fruits are 2/3 of the normal size Captan 50 0,25% (captan 50%) + Topsin 70 0,07% (70% thiophanate methyl) + 

Reldan 40 0,1% (Methyl Chlorpyrifos 400 g/l) 

After leaves fall CuSO4 1-3% (copper sulphate) 

 

Considering the soil maintenance systems, they 

were chosen to be optimum for the apple orchard and 

less pollutant [3]. In this purpose there were 

established four experimental variants: 

V1 – no herbicides, no hoes – control variant;  

V2 – mulching with mowed grass between the 

tree rows;  

V3 – mixed Fabaceae (Lolium perenne (50%) and Poa 

pratensis (50%)) plants seeded between the tree rows + 

Roundup (3l/ha) on the tree row;  

V4 – 2 manual hoes + 2 mechanical hoes. 

These soil maintaining systems have a major 

impact upon the whole apple trees’ culture technology, 

some of them (V2 and V3) easing the works done 

(pruning, sprayings, harvesting), but also they improve 

production’s quality and quantity, as the weeds 

compete with trees for water and nutrients [2, 7]. 

The fruits were harvested starting with middle 

September 2009, and there were the weight, by 

weighting a number of 30 fruits and then establishing 

an average value for each experimental variant, then 

the dry substance (d.s.) content (%), which was used 

afterwards in the calculation formula for determining 

sugars in fruit juices [(d.s.x4.25)/4]-2.5 and the acidity, 

by titration with HCl  0.1 N [1]. 

The data obtained were statistically calculated 

using the variance analyses method. 

 

Results obtained 
 

The average values concerning the weight and 

chemical composition of apples obtained during the 

year 2009 for Generos and Pionier apple varieties are 

presented in tables 2-9. 

For Generos variety, we observed that, the 

control variant-V1 has the lowest apple weight – 175.4 

g, being closely followed by variant 4 (2 

manual+2mechanical hoes). An improvement in 

apples’ weight was observed in V2 – 183.10g, which 

had weight differences significant positive than the 

control variant. The largest weight value was obtained 

in variant 3 – 189.20g, which may be also due to the 

green fertilizers used as grass sod between the trees 

rows, the differences here being very significant 

positive  (table 2).
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Table 2 

Generos variety’s fruits average weight (g), 2009 

Variant Average weight (g) Relative value (%) 
Difference to the 

control (g) 
Significance 

V1 – no herbicides, no hoes – control 

variant  
175.40 100.00 0.00 mt 

V2 – mulching with mowed grass between 
the tree rows; 

183.10 104.39 7.70 * 

V3 – mixed Fabaceae plants seeded 

between the tree rows + Roundup (3l/ha) on 
the tree row; 

189.20 107.87 13.80 *** 

V4 – 2 manual hoes + 2 mechanical hoes 177.20 101.03 1.80 - 

DL 5%= 5.36   DL 1%= 8.11   DL 0.1%= 13.03 
 

 

For Pionier variety, the smallest fruits were 

obtained also in the control variant-V1 – 140.9 g., all 

the other three experimental variants having fruits 

which overpass the weight of 148 g, resulting that the 

differences to the control were very significant 

positive. Variant 3 (green manure + herbicide) 

overpassed the average weight of 150g having the 

biggest fruits (table 3).

 

Table 3 

Pionier variety’s fruits average weight (g), 2009 

Variant Average weight (g) Relative value (%) 
Difference to the 

control (g) 
Significance 

V1 – no herbicides, no hoes – control variant  140.90 100.00 0.00 mt 

V2 – mulching with mowed grass between 
the tree rows; 

149.20 105.89 8.30 *** 

V3 – mixed Fabaceae plants seeded between 

the tree rows + Roundup (3l/ha) on the tree 

row; 

150.90 107.10 10.00 *** 

V4 – 2 manual hoes + 2 mechanical hoes 148.70 105.54 7.80 *** 

DL 5%= 1.93  DL 1%= 2.92  DL 0.1%= 4.68 

 

Considering the chemical composition of 

apples, after determining the total sugars content and 

acidity (malic acid g/l), we calculated the sugars-

acidity index, as the report between sugars and acidity. 

The values of this index show, indirectly, the quality of 

apples, so that when we have values up to 50, the fruits 

are more sour than sweet, and when these values 

increase, they are sweeter and with a better taste. 

For Generos variety, we observed that fruits in 

all variants had a good value of the sugars-acidity 

index, overpassing 60. In the control variant and 

variant 3 (green manure and Roundup 3 l/ha) the value 

of this index was almost similar of 60.29, respectively 

60.31, but the difference consists in the amount of 

sugars and acidity, which were higher in V3. The best 

value of sugars-acidity index was obtained in variant 2 

(mulching) of 64.73 (table 4).

 

Table 4 

Generos variety’s fruits chemical composition, 2009 

Variant Dry substance (%) Total sugars (%) Malic acid (g/l) 
Sugars-acidity 

index 

V1 – no herbicides, no hoes – control 

variant  
12.0 10.25 0.170 60.29 

V2 – mulching with mowed grass between 

the tree rows; 
12.1 10.36 0.160 64.73 

V3 – mixed Fabaceae plants seeded 

between the tree rows + Roundup (3l/ha) on 
the tree row; 

12.4 10.68 0.177 60.31 

V4 – 2 manual hoes + 2 mechanical hoes 12.2 10.46 0.170 61.54 

 

Pionier variety, had the lowest sugars-acidity 

index in variant 1 0 the control, of 52.03. For all the 

other variants this index passed 60, but the best value 

of sugars-acidity index was obtained in variant 3 (green 

manure + herbicide) of 64.16, closely followed by 

variant 4 with 64.04, meaning that fruits were of a 

better taste than in the control variant (table 5). 
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Table 5 

Pionier variety’s fruits chemical composition, 2009 

Variant Dry substance (%) Total sugars (%) Malic acid (g/l) 
Sugars-acidity 

index 

V1 – no herbicides, no hoes – control 

variant  
12.0 10.25 0.197 52.03 

V2 – mulching with mowed grass between 
the tree rows; 

12.7 10.99 0.178 61.76 

V3 – mixed Fabaceae plants seeded 

between the tree rows + Roundup (3l/ha) on 
the tree row; 

12.8 11.10 0.173 64.16 

V4 – 2 manual hoes + 2 mechanical hoes 12.6 10.89 0.170 64.04 

 

 

By analysing the statistical calculation of total 

sugars content in fruits of Generos variety, the 

percentage of sugars had good values, from 10.25% in 

V1 up to 10.68% in V3, which also had significant 

positive differences than the control. Variants 2 and 4 

had small differences compared to the control so that 

they were not statistically assured (table 6).

 

Table 6 

Total sugars’ average content in Generos apples (%), 2009 

Variant Average content (%) Relative value (%) 
Difference to the 

control (%) 
Significance 

V1 – no herbicides, no hoes – control variant  10.25 100.00 0.00 mt 

V2 – mulching with mowed grass between 

the tree rows; 
10.36 101.04 0.11 - 

V3 – mixed Fabaceae plants seeded between 
the tree rows + Roundup (3l/ha) on the tree 

row; 

10.68 104.16 0.43 * 

V4 – 2 manual hoes + 2 mechanical hoes 10.46 102.08 0.21 - 

DL 5%= 0.31  DL 1%= 0.46  DL 0.1%= 0.75 
 

 

The significance situation is similar for 

Pionier variety, but here, the content of total sugars 

was higher, ranging from 10.25% in the control variant 

up to 11.10% in variant 3, which had significant 

positive differences than the control variant. With all 

this, by comparing the values, we notice that variants 2 

and 4, with 10.99%, respectively 10.89% sugars, had 

small differences and were not statistically assured 

(table 7). 

Table 7 

Total sugars’ average content in Pionier apples (%), 2009 

Variant Average content (%) Relative value (%) 
Difference to the 

control (%) 
Significance 

V1 – no herbicides, no hoes – control variant  10.25 100.00 0.00 mt 

V2 – mulching with mowed grass between 
the tree rows 

10.99 107.26 0.74 - 

V3 – mixed Fabaceae plants seeded between 

the tree rows + Roundup (3l/ha) on the tree 

row 

11.10 108.29 0.85 * 

V4 – 2 manual hoes + 2 mechanical hoes 10.89 106.24 0.64 - 

DL 5%= 0.80  DL 1%= 1.21  DL 0.1%= 1.94 
  

The values of acidity in fruits should be lower, 

in this way the fruits won’t be that sour.  

For Generos variety, the highest value of 

acidity was determined for fruits in variant 3 – 0.177 

g/l, which also had the highest content in sugars, 

having significant positive differences than the control 

variant. The same quantity of malic acid was 

determined in the control variant and V4 (mechanical 

and manual hoes) of 0.170 g/l malic acid. The smallest 

content of malic acid was determined for fruits in 

variant 2 – mulching, where this parameter had a value 

of only 0.160 g/l, so that the differences obtained were 

distinct significant negative (table 8). 
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Table 8 

Acidity’s average content in Generos apples (g/l malic acid), 2009 

Variant 
Average content (g/l  

malic acid) 
Relative value (%) 

Difference to the 
control (%) 

Significance 

V1 – no herbicides, no hoes – control variant  0.170 100.00 0.000 mt 

V2 – mulching with mowed grass between 
the tree rows 

0.160 94.12 -0.010 00 

V3 – mixed Fabaceae plants seeded between 

the tree rows + Roundup (3l/ha) on the tree 

row; 

0.177 104.12 0.007 * 

V4 – 2 manual hoes + 2 mechanical hoes 0.170 100.00 0.000 - 

DL 5%= 0.006  DL 1%= 0.009  DL 0.1%= 0.014 
  

Apples of Pionier variety had the highest 

content of acidity in the control variant, of 0.197 g/l 

malic acid, all the other variants having a content of 

0.170 g/l – 0.178 g/l malic acid. For variants 2, 3 and 4 

the differences obtained were distinct significant 

negative. It is important that acidity would not have too 

small values, because then the fruits would be too 

sweet and the refreshing property of apples would 

disappear. In this case, the negative significances of the 

differences to the control variant are favourable, 

meaning that the fruits were not too sour, but they were 

sweet-sour, sufficient for satisfying the thirst and also 

with a good taste (table 9). 

Table 9 

Acidity’s average content in Pionier apples (g/l malic acid), 2009 

Variant 
Average content (g/l  

malic acid) 
Relative value (%) 

Difference to the 

control (%) 
Significance 

V1 – no herbicides, no hoes – control variant  0.197 100.00 0.000 mt 

V2 – mulching with mowed grass between 

the tree rows 
0.178 90.36 -0.019 00 

V3 – mixed Fabaceae plants seeded between 

the tree rows + Roundup (3l/ha) on the tree 

row 

0.173 87.82 -0.024 00 

V4 – 2 manual hoes + 2 mechanical hoes 0.170 86.29 -0.027 00 

DL 5%= 0.012  DL 1%= 0.018  DL 0.1%= 0.028 
 

Conclusions 

 
 The spraying treatment scheme, done for 

controlling pests and diseases in the apple orchard, had 

a great impact on fruits’ quality. This, combined with 

the soil maintenance systems gave fruits of good size, 

with a great balance between sugars and acidity, so that 

their commercial value was increased. 

 Genetically, Pionier variety has smaller 

apples, their weight ranging from 140.9 g to 150.9 g, 

than Generos variety which has large apples (175.4 g – 

189.2 g). 

By comparing the two varieties, it was 

observed that they both had the highest weight value in 

variant 3 - green manure plants + herbicide Roundup 3 

l/ha and variant 2 – mulching, and the smallest values 

of apples’ weight were determined in the control 

variant (V1) and variant 4 (2 manual + 2 mechanical 

hoes). 

Sugars-acidity index showed that there is a 

good balance between sugars’ content and acidity 

(malic acid g/l), overpassing the value of 52, so that the 

fruits had a good taste. 

Sugars’ content had the same value in the 

control variant for both variants – 10.25% and it 

reached the maximum value in variant 3, showing that 

the organic matter (green manure – plants which fix 

nitrogen in the soil) can have a good impact on the 

amount of total sugars in apples.  

Acidity had different values from one variety 

to the other, these values being higher for Pionier 

variety and smaller for Generos variety. With all these, 

sugars content was also higher for Pionier apples so 

that there was a good balance between sweet and sour 

taste of fruits. 

According to these preliminary results, for 

Generos and Pionier varieties we recommend, that 

even though they are resistant to some diseases, to 

apply phyto-sanitary treatments and to maintain the 

soil clean of weeds by mulching, or by the use of 

herbicides specific for the floral composition on the 

tree rows, while the interval between the tree rows to 

be seeded with green manure plants which fix nitrogen 

into the soil and then get incorporated, as a source of 

organic nutrients. 
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