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Abstract       The apple culture in Romania occupied the II

nd
 place concerning 

its cultivation and it represented 30% of the total orchards surface. In the 
European Union, Romania produces 3.6% of the total apple production. This 
is due to the richness of apples in vitamins A, B1, B2 and C, but also in other 
nutrients, such as magnesium, phosphorus, iron and potassium, having many 
good properties for human health. In this paper we present the impact of soil 
maintenance systems upon five apple varieties cultivated in the Didactic 
Station Timisoara: Jonathan, Generos, Pionier, Florina and Romus 2 
concerning their production. We studied and experimented less pollutant soil 
maintenance systems, mainly by using plants as green fertilizers having eight 
experimental variants: V1 – black field (2 manual hoeing + 2 mechanical 
hoeing) – control, V2 – seeding and incorporation in the soil with green 
manure (white clover), V3 – seeding and incorporation in the soil with green 
manure (bird’s-foot trefoil), V4 – seeding with grass mixture 1 (2 manual 
hoeing), V5 - seeding with grass mixture 2 (2 manual hoeing), V6 - seeding 
with grass mixture + mulching, V7 - seeding with grass mixture + Roundup 
360 SL (3 l/ha), V8 – mixed field, Roundup 360 SL (3 l/ha) + mechanical 
hoeing. Concerning the results obtained, the experimental variants where we 
used green manure (Trifolium repens or Lotus corniculatus) gave the highest 
productions, higher weight of fruits and higher content of sugars and minerals.   
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The apple culture in Romania occupied the 

II
nd

 place concerning its cultivation and it represented 

30% of the total orchards surface. In the European 

Union, Romania produces 3.6% of the total apple 

production. This is due to the richness of apples in 

vitamins A, B1, B2 and C, but also in other nutrients, 

such as magnesium, phosphorus, iron and potassium, 

having many good properties for human health [1,4,5]. 

Reducing the pollution degree of an orchard 

ecosystem by doing the chemical treatments at the 

optimum time, considering the prognosis and warning 

programs using the right substances, in the 

recommended doses, using a more ecological culture 

technology with positive effects upon the soil and fruit 

trees, as well as soil maintenance by efficient systems: 

grass sod between the rows, mulching on the fruit trees 

row and using a more reduced number of herbicides, or 

even reducing it by mechanical or agrotechnical 

control of weeds are some of the technological links, 

which were improved along time in order to increase 

the production and its quality [2,3]. 

Fruits’ quality, together with productivity, is 

an objective of high importance in Fruit Culture. This 

is a genetical feature strongly influenced by the 

climatic conditions and the culture technology [4,6]. 

 

Materials and Methods 
 

The researches were done in the didactic 

orchard of Fruit Culture department from the Faculty 

of Horticulture and Forestry, belonging to the Didactic 

Station Timişoara, during the years 2009-2011. 

The biological material is represented by five 

apple varieties: Jonathan, Generos, Pionier, Florina and 

Romus 2, varieties which ripe from the end of August 

until the beginning of October, are very productive, 

have juicy apples with a fine flavour and of a very 

good quality. The trees were grafted on MM106, the 

crown system being Palm Spindelbusch, were planted 

in 1997, at a distance of 4 m between the rows and 2 

meters between the trees, being in full production. 

The experimental variants were: V1 – 2 

manual hoes + 2 mechanical hoes – control variant, V2 

- Trifolium repens on the interval, V3 – Lotus 

corniculatus on the interval, V4 - cover crops on the 

interval mixture 1 (2 manual hoes), V5 - cover crops 

on the interval mixture 2 (2 manual hoes), V6 - cover 

crops on the interval, mixed grass, and mulching, V7 - 

Roundup 360 SL (3 l/ha), cover crops on the interval, 

V8 - Roundup 360 SL (3 l/ha) + mechanical hoes on 

the interval.  
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Experimentally, we determined the production 

obtained per tree (kg) and the data was statistically 

calculated using the variance analyses method. 

 

Results obtained 
 

The average production of apples (kg/tree) 

obtained during the years 2009-2011 for the five 

studied apple varieties is presented in table 1-5. 

The highest production obtained from Generos 

variety was in variant V7 (Roundup 360 SL (3 l/ha), 

cover crops on the interval) being distinct significant 

positive than the control variant. The variants with 

green manure had also higher productions than the 

control variant, but only V2 (Trifolium repens) was 

statistically assured. The lowest production was 

obtained in V6 (mulching), the value being close to the 

one obtained in the control variant, so that it was not 

statistically assured (table 1). 

 

Table 1 

Production of apples (kg/tree), average value 2009-2011, Generos variety 

Variant 
Average production 

(Kg/tree) 

Relative value 

% 

Difference to the 

control 
Significance 

V1 – 2 manual hoes + 2 mechanical hoes 

– control variant 
22.41 100.00 0.00 mt 

V2 - Trifolium repens on the interval 26.86 119.87 4.45 * 

V3 – Lotus corniculatus on the interval 26.17 116.79 3.76 - 

V4 - cover crops on the interval mixture 

1 (2 manual hoes) 
24.91 111.16 2.50 - 

V5 - cover crops on the interval mixture 

2 (2 manual hoes) 
24.68 110.11 2.27 - 

V6 - cover crops on the interval, mixed 

grass, and mulching 
22.11 98.68 -0.30 - 

V7 - Roundup 360 SL (3 l/ha), cover 

crops on the interval 
28.62 127.70 6.21 ** 

V8 - Roundup 360 SL (3 l/ha) + 

mechanical hoes on the interval 
23.67 105.62 1.26 - 

DL 5%=3.99              DL 1%=5.39              DL 0.1%=7.18 

 
Table 2 

Production of apples (kg/tree), average value 2009-2011, Jonathan variety 

Variant 
Average production 

(Kg/tree) 
Relative value % 

Difference to the 

control 
Significance 

V1 – 2 manual hoes + 2 mechanical 

hoes – control variant 
16.64 100.00 0.00 mt 

V2 - Trifolium repens on the interval 20.07 120.57 3.42 *** 

V3 – Lotus corniculatus on the interval 19.71 118.43 3.07 *** 

V4 - cover crops on the interval mixture 

1 (2 manual hoes) 
18.21 109.43 1.57 *** 

V5 - cover crops on the interval mixture 

2 (2 manual hoes) 
18.36 110.29 1.71 *** 

V6 - cover crops on the interval, mixed 

grass, and mulching 
18.47 111.00 1.83 *** 

V7 - Roundup 360 SL (3 l/ha), cover 

crops on the interval 
19.39 116.52 2.75 *** 

V8 - Roundup 360 SL (3 l/ha) + 

mechanical hoes on the interval 
17.72 106.47 1.08 * 

DL 5%=0.84             DL 1%=1.13                DL 0.1%=1.51 

 
Jonathan variety had higher productions in all 

of the other variants than the one obtained in the 

control variant. The best results were obtained in the 

variants where green manure plants were used, 

followed by those with grass sod between the tree 

rows, all of them being very significant positive than 

the control variant. The only variant with productions 

close to the control variant was V8 (herbicide and 

hoes) (table 2). 
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Pionier variety gave the best results in the 

variants where green manure plants were used and in 

the variant where mulching was used, the differences 

to the control variant being very significant positive. 

Good results were obtained also in variants with grass 

sod between the trees, which had distinct significant 

positive differences than the control. The value closest 

to the control variant was obtained in V8 (herbicide 

and hoes) (table 3). 

 

  
Table 3 

Production of apples (kg/tree), average value 2009-2011, Pionier variety 

Variant 
Average production 

(Kg/tree) 

Relative value 

% 

Difference to the 

control 
Significance 

V1 – 2 manual hoes + 2 mechanical 

hoes – control variant 
17.95 100.00 0.00 mt 

V2 - Trifolium repens on the interval 20.28 113.02 2.34 *** 

V3 – Lotus corniculatus on the interval 20.18 112.43 2.23 *** 

V4 - cover crops on the interval mixture 

1 (2 manual hoes) 
19.17 106.84 1.23 ** 

V5 - cover crops on the interval mixture 

2 (2 manual hoes) 
19.15 106.72 1.21 ** 

V6 - cover crops on the interval, mixed 

grass, and mulching 
19.69 109.70 1.74 *** 

V7 - Roundup 360 SL (3 l/ha), cover 

crops on the interval 
19.49 108.58 1.54 ** 

V8 - Roundup 360 SL (3 l/ha) + 

mechanical hoes on the interval 
18.85 105.03 0.90 * 

DL 5%=0.89           DL 1%=1.20              DL 0.1%=1.60 

 
The highest productions obtained from 

Florina variety were obtained in the variants with green 

manure plants, which were very significant positive 

than the control variant. Variant 6 (mulching) and 

variant 5 (mixture 2) had distinct significant positive 

differences than the control. The other variants were 

not statistically assured (table 4). 

 

Table 4 

Production of apples (kg/tree), average value 2009-2011, Florina variety 

Variant 
Average production 

(Kg/tree) 

Relative 

value % 

Difference to the 

control 
Significance 

V1 – 2 manual hoes + 2 mechanical hoes – 

control variant 
23.67 100.00 0.00 mt 

V2 - Trifolium repens on the interval 27.83 117.61 4.17 *** 

V3 – Lotus corniculatus on the interval 26.57 112.25 2.90 *** 

V4 - cover crops on the interval mixture 1 (2 

manual hoes) 
24.33 102.82 0.67 - 

V5 - cover crops on the interval mixture 2 (2 

manual hoes) 
25.40 107.32 1.73 ** 

V6 - cover crops on the interval, mixed grass, 

and mulching 
25.73 108.73 2.07 ** 

V7 - Roundup 360 SL (3 l/ha), cover crops on 

the interval 
23.50 99.30 -0.17 - 

V8 - Roundup 360 SL (3 l/ha) + mechanical 

hoes on the interval 
24.00 101.41 0.33 - 

DL 5%=1.18                  DL 1%=1.60                  DL 0.1%=2.13 

 
Romus 2 variety had productions really 

close as value to the ones obtained in the control 

variant, so that they were not statistically assured. We 

can remark the variants where green manure plants 

were used and the variant where mixture 2 was used as 

grass sod between the rows (table 5). 
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Table 5 

Production of apples (kg/tree), average value 2009-2011, Romus 2 variety 

Variant 
Average production 

(Kg/tree) 

Relative value 

% 

Difference to 

the control 
Significance 

V1 – 2 manual hoes + 2 mechanical hoes – 

control variant 
12.30 100.00 0.00 mt 

V2 - Trifolium repens on the interval 13.61 110.65 1.31 - 

V3 – Lotus corniculatus on the interval 13.70 111.38 1.40 - 

V4 - cover crops on the interval mixture 1 (2 

manual hoes) 
12.87 104.63 0.57 - 

V5 - cover crops on the interval mixture 2 (2 

manual hoes) 
13.08 106.34 0.78 - 

V6 - cover crops on the interval, mixed grass, 

and mulching 
12.10 98.37 -0.20 - 

V7 - Roundup 360 SL (3 l/ha), cover crops on 

the interval 
12.14 98.67 -0.16 - 

V8 - Roundup 360 SL (3 l/ha) + mechanical hoes 

on the interval 
12.73 103.52 0.43 - 

DL 5%=1.49               DL 1%=2.01                DL 0.1%=2.68 

 

Conclusions 
 

 Concerning the apple productions obtained in 

the variants with different soil maintenance systems, 

the best results were obtained in variants 2 and 3, 

where plants as green manure were used and variant 7 

(cover crops and herbicide). 

The lowest productions, excepting Generos 

variety, were obtained in the control variant for a all the 

other apple varieties and in variant 8 (hoes and herbicide for 

Generos, Jonathan and Pionier varieties) and variant 7 (cover 

crops and herbicide for Florina and Romus 2 varieties). 

The use of recommended doses and reducing 

the number of treatments with herbicides in apple 

orchards have favorable effects for obtaining apples at 

the standards required by the European Community. 
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