
Volume 25(2), 56 - 63, 2021 
JOURNAL of Horticulture, Forestry and Biotechnology 

www.journal-hfb.usab-tm.ro 

56 

Agrotechnical measures – Important technological links to the 
culture of the apple  
 
Scedei Daniela Nicoleta1, Iordănescu Olimpia Alina1, Duma (Copcea) Anișoara Claudia1, 
Băla Maria1, Beișan Carmen1, Cîrciu Lenuța Gheorghina2, Alda S.1, Alda Liana Maria1,  
Mucuța C.1 

 
1Banat's University of Agricultural Sciences and Veterinary Medicine "King Michael I of Romania" from 
Timisoara, 119 Aradului St., 300645 Timișoara, Romania 
2Romulus Paraschivoiu Technological High School Lovrin, Romania 
 
*Corresponding author. Email: daniela.scedei@usab-tm.ro 
 
Abstract       Research was carried out between 2018-2019 and aimed at 
measuring the effectiveness of agrotechnical measures on apple culture and 
production. In this paper the following were followed the choice of the plantation 
location the choice of the assortment and doses of herbicides the establishment 
of the most effective measures to control weeds with direct implications for 
production weed mapping production assessment and processing and 
interpretation of experimental data. The large diversity of ecological areas in 
which apple is cultivated and the permanent modification of weed associations 
ask for future detailed research on weed control. The growing seed reserve in 
the soil causes this issue especially on young plantations. Research aimed at 
answering some problems faced by apple culture technology because of the 
changes that are increasingly complex worldwide. Climate change in the last 
period the increasing drought affects little perennial weeds as they adapt easily 
in this situation compared to the fruit species in the early years of vegetation 
which requires the choice of a spectrum of herbicides as diversified as possible 
with good efficacy in controlling perennial weed species. Research was carried 
out on the land of a family location in Sânnicolau Mare, Timiş County, Romania, 
where the apple plantation is about 1 ha. The research was carried out on the 
'Generos' apple variety.   
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The culture of the apple is best known and 

widespread culture in temperate climates. and apples 
range first both in terms of production volume 
qualitative food value and their demand on the markets. 

The high ecological plasticity of this species 
has allowed a wide geographic distribution of many 
varieties formed or created in the most diverse areas of 
the world. Apple ranks third at world level after citrus 
and bananas but ranks first among fruit tree species 
[18]. 

The importance of apple culture is due to the 
food taste therapeutic and prophylactic value of fruits 
to the specific technological properties and 
agrobiological particularities of fruit trees and to their 
high economic values. Apples are one of the basic 
components of modern human diet. They are almost 
the only ready-made food in nature. which can be 
consumed with other additions either fresh or as juices 
[13, 21]. 

Apples contain significant amounts of sugars 
(7.59-16.40%), organic acids (0.16-1.27%), tannoid 
substances (0.06-1.31%). pectic substances (0.23-
1.14%), proteins (0.18-0.72%), ascorbic acid (1-47 
mg%) and mineral substances [6]. 

Apples also contribute to the elimination of 
uric acid and of cholesterol and have an absorbent role 
for certain toxins [2]. 

The average consumption of apples per year 
per person in Turkey and Italy is 13 kg being the 
highest compared to other countries. With the annual 
apple export of more than 5.000.000 t. France. the U.S. 
and Chile are market leaders. The biggest importers are 
Germany, Great Britain and Russia accounting for 33% 
of total exports [19]. 

Damage caused by weeds are very high 
exceeding those produced by diseases and insects taken 
together. That is why weed control is an imperative for 
all those working in agriculture. To control weeds an 
essential condition is knowing all their stages of 
development. but especially its plantlet stage in order 
to be able to take the most effective control measures 
as soon as possible [1]. 

Knowing the biological features of weeds is 
particularly important in achieving a program of 
effective control measures [8]. 

It is quite difficult to determine the effect of 
each factor in part as they act concomitantly but with 
different intensities from one year to another [4]. 
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Fruit culture is an intensive branch of 
agriculture requiring high spending on weed control. In 
most fruit culture areas in the country sociable species 
are encountered devoid of preferential soil. humidity. 
or cultivated species [7]. 

The weeds that are more frequently met 
belong to the genres Amaranthus, Atriplex, 
Chenopodium, Capsella, Cirsium, Convolvulus, 
Galinsoga, Polygonium, Sonchus, Stellaria, Thlapsi, 
Agropyron, Cynodon, Digitaria, Echinochloa, Setaria, 
Aristolochia, Solanum, Rumex etc.  

The chemical control of monocot and dicot 
weeds is done by herbicides depending on the density 
of weeding and on weed species. After applying these 
herbicides the interval between trees or tree rows are 
mechanically or manually worked to allow the 
translocation of herbicides in vegetative organelles for 
25-30 days [12]. 

The main agrotechnical means of controlling 
weeds are soil works weed destruction through 
harrowing and tillage fertilization use of amendments 
weed mowing weed removing and mulching [5]. 

In the current fruit plantations several soil 
maintenance and soil work systems are used such as 
black field interrupted black field. conventional 
maintenance herbicide-treated field interleaved crops 
strip soil grass-covering and soil mulching (soil 
covering) [5, 22, 3, 9]. 

 
Material and Method 
 

Research was carried out between 2018-2019 
and aimed at measuring the effectiveness of 
agrotechnical measures on apple culture and 
production. 

Research was carried out in an area favourable 
to apple culture. The soil on which the trials were 
placed is a typical chernozem (low glei in depth) low 
salinisation below 100 cm, low sodium below 100 cm, 
low levigation (endo-calcic), medium clay/medium 
clay, developed on medium river carbonate material. 

The soil reaction is low alkaline between 0-
160 cm and moderate alkaline between 160-200 cm. 

Since it was a family location the proposed 
research was easy to carry out. 

Research was carried out on the land of a 
family location in Sânnicolau Mare, where the area 
occupied by the apple culture was about 1 ha. 

The research was carried out on the 'Generos' 
apple variety. 

Setting up the orchard in an intensive system 
was done with a distance of 4 m between rows and of 3 
m in a row resulting in 833 trees/ha. The space between 
the rows was maintained as black field. Fertilization 
was established according to the rainfall regime the 
production of fruit planned per ha and the soil supply 
state with nutrients – 20-25 t/ha manure every 3-4 
years, 100-140 kg N, 80-100 kg P2O5 and K2O. 
respectively. 

Description of herbicides and time of 
execution of manual tillage 

Herbicides Glyfo 360 (4 l/ha), Glyfotim (3-4 
l/ha), Roundup Classic Pro (4-5 l/ha), Clinic (4-5 l/ha) 
and Touchdown System (3-4 l/ha) contain the active 
substance Glyphosate 360 g/l and control a wide range 
of weeds both monocots and dicots. The Satellite 
herbicide (4 l/ha) contains the active substance 
glyphosate salt isopropyl amine 360 g/l and controls 
annual and biennial weeds. The Stomp Aqua herbicide 
(2-4 l/ha) contains the active substance pendimethalin 
455 g/l and controls monocot weeds and some dicots. 
Herbicide Cerlit (1.5 l/ha) contains the active substance 
fluroxypyr-methyl 250 g/l and controls dicot weeds. 
The herbicide Fusilade (1.3 l/ha) contains the active 
substance fluazifop-p-butyl 150 g/l and controls annual 
and perennial monocots. 

The herbicides were administered on each trial 
variant. Their application was made manually using a 
Vermorel spraying device 400 l solution per ha. Their 
administration was done in May. 

The optimal moment for cultivation is 7-21 
days after application of post-emergent herbicides to 
allow the translocation of the herbicide in the root of 
perennial weed. 

The 10 experimental variants were placed on 
4 rows of trees resulting in 4 replications and 40 trial 
plots. The surface of a trial plot was 9.60 m2. 

The processing and interpretation of 
experimental data was done by variance analysis. 

The experimental variants were as follows:  
V1 – No herbicide – no tillage; 
V2 – Glyfo 360 (4,0 l/ha) + 1 manual tillage; 
V3 – Glyfotim (4,0 l/ha) + 1 manual tillage ; 
V4 – Stomp Aqua (4,0 l/ha) + 1 manual tillage;

 V5 – Roundup Classic Pro (4,0 l/ha) + 1 
manual tillage; 

V6 – Clinic (4,0 l/ha) + 1 manual tillage;  
V7 – Touchdown System 4 (4,0 l/ha) + 1 

manual tillage; 
V8

 – Cerlit (1,5 l/ha) + 1 manual tillage; 
V9

 – Fusilade forte (1,3 l/ha) + 1 manual 
tillage; 

V10 – Satelite (4,0 l/ha) + 1 manual tillage. 
Determination of the weeding density was 

performed over the entire surface of the trial variant. 
after which it was turned into m2. 
 
Results and Discussions 
 

The climate conditions recorded in the trial 
years 2018-2019 showed very large oscillations. 
Temperatures showed close values compared to the 
amount of precipitation that. in the two years. 
presented different values. which significantly 
influenced both the density of weeding and production. 
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 Results regarding the floristic composition 
of weed species – 2018  
The number of weeds/m2 in 2018 was 111.04. 

The predominant weed species were: perennial 
monocots Elymus repens 27.17 weeds/m2 (24.47%) and 
Cynodon dactylon 22.30 weeds/m2 (20.09%), 
respectively dicots Convolvulus arvensis 16.09 
weeds/m2 (14.45%) and Chenopodium album 11.62 
weeds/m2 (10.47%). With a percentage below 1% the 
following weed species were identified: Sonchus 
arvensis, Echinochloa crus-galli, Cirsium arvensis and 
Rubus caesius (Table 1). Monocots accounted for 
50.28%. while dicots accounted for 49.72%. 
 Results regarding segetal species per 

botanical family – 2018  
In 2018, 14 segetal species from 9 botanical 

families were identified. The Poaceae family 
comprised 4 species (Elymus repens, Cynodon 
dactylon, Setaria glauca and Echinochloa crus-galli). 
The Asteraceae family included 2 species (Sonchus 
arvensis and Cirsium arvense). The Brasicaceae family 
also included 2 species (Cardaria draba and Capsella 
bursa pastoris). The other 6 families comprised a 
single species each (Convolvulus arvensis, 
Chenopodium album, Amaranthus retroflexus, 
Veronica hederifolia, Stellaria media and Rubus 
caesius). The Poaceae family shared a percentage of 
28.58% (Table 2). 
 Results regarding weed group distribution 

(%) following the application of control 
measures – 2018  
Analysing the field mean. it was found that the 

number of non-controlled weeds was 38.23 weeds/m2 
(34.43%). Monocots represented 17.35% (19.27 
weeds/m2) compared to dicots representing 17.08% 
(18.96 weeds/m2). The percentage of monocot weeds 
following the application of control measures oscillated 

between 5.25% in V3 – Glyfotim (4.0 l/ha) + 1 manual 
tillage and 29.85% in V10 – Satellite (4.0 l/ha) + 1 
manual tillage. The dicots had a lower percentage of 
participation between 4.93% in V3 – Glyfotim (4.0 
l/ha) + 1 manual tillage and 23.81% in V9 – Fusilade 
(1.3 l/ha) + 1 manual tillage (Table 3). 
 Results regarding the effectiveness of 

agrotechnical measures on weeding density 
– 2018  
In the control variant (V1 - no herbicide-no 

tillage) the number of weeds/m2 was 111.04. The 
degree of weed control was between 48.12% in V10 – 
Satellite (4.0 l/ha) + 1 manual tillage and 89.82% in V3 
– Glyfotim (4.0 l/ha) + 1 manual tillage. The degree of 
weed control was 88.10%. In V2 – Glyfo 360 (4.0 l/ha) 
+ 1 manual tillage, the degree of weed control was 
88.10% (Table 4). The number of uncontrolled weeds 
after applying the weed control measures oscillated 
between 57.61 weeds/m2 and 11.31 weeds/m2 
respectively. 
 Results regarding the influence of weed 

control measures on apple production – 
2018  
The field average was 12.87 t/ha. Absolute 

production obtained following the application of weed 
control measures oscillated between 10.40 t/ha in V10 – 
Satellite (4.0 l/ha) + 1 manual tillage and 15.95 t/ha in 
V2 – Glyfo 360 (4.0 l/ha) + 1 manual tillage. In V3 – 
Glyfotim (4.0 l/ha) + 1 manual tillage. The production 
obtained was 15.40 t/ha. Relative production was 
between 80.80% and 123.93% respectively. Production 
increase oscillated between 0.09 t/ha in V8 – Cerlit (4.0 
l/ha) + 1 manual tillage and 3.08 t/ha in V2 - Glyfo 360 
(4.0 l/ha) + 1 manual tillage a very significant 
production difference (Table 5). 

 
Table 1.  

Floral composition of weed species in apple in no herbicide/no tillage variant (2018) 
Weed Species Weed number/m2 Participation share (%) Botanical Class 

Elymus repens 27,17 24,47 Mp 
Cynodon dactylon 22,30 20,09 Mp 
Convolvulus arvensis 16,09 14,45 Dp 
Chenopodium album 11,62 10,47 Da 
Amaranthus retroflexus 9,80 8,83 Da 
Cardaria draba 8,38 7,55 Dp 
Setaria glauca 6,10 5,50 Ma 
Capsella bursa pastoris 4,12 3,71 Da 
Veronica hederifolia 3,02 2,72 Da 
Stellaria media 1,24 1,12 Da 
Sonchus arvensis 0,80 0,72 Dp 
Echinochloa crus-galli 0,24 0,22 Ma 
Cirsium arvense 0,12 0,11 Dp 
Rubus caesius 0,04 0,04 Dp 
 111,04 100,00  

Monocots: 55,81 weeds/m2 (50,28%) 
Dicots: 55,23 weeds/m2 (49,72%) 
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Table 2.  
Segetal species per botanical family in apple (2018) 

Botanical Family Number of Species Share Percentage (%) 
Amaranthaceae 1  7,14 
Asteraceae 2 14,29 
Brasicaceae 2 14,29 
Caryophyllaceae 1  7,14 
Chenopodiaceae 1  7,14 
Convolvulaceae 1  7,14 
Plantaginaceae 1  7,14 
Poaceae 4 28,58 
Rosaceae 1  7,14 

TOTAL 14 100,00 
 

Table 3.  
Weed group distribution (%) following the application of control measures (2018) 

Trial variant 
Weeds after 

control 
Weed group 

Monocots Dicots 
Weeds/m2 % Weeds/m2 % Weeds/m2 % 

V1 – No herbicide/no tillage 111,04 100,00 55,81 50,28 55,23 49,72 
V2 – Glyfo 360 (4,0 l/ha) + 1 manual tillage 13,22 11,90 6,74 6,06 6,48 5,84 
V3 – Glyfotim (4,0 l/ha) + 1 manual tillage  11,31 10,18 5,83 5,25 5,48 4,93 
V4 – Stomp Aqua (4,0 l/ha) + 1 manual tillage 46,97 42,30 22,64 20,39 24,33 21,91 
V5 – Roundup Classic Pro (4,0 l/ha) + 1 manual tillage 16,13 14,52 8,14 7,32 7,99 7,20 
V6 – Clinic (4,0 l/ha) + 1 manual tillage 14,85 13,37 7,61 6,85 7,24 6,52 
V7 – Touchdown System 4 (4,0 l/ha) + 1 manual tillage 15,28 13,76 7,78 7,01 7,50 6,75 
V8 – Cerlit (1,5 l/ha) + 1 manual tillage 46,03 41,45 21,55 19,40 24,48 22,05 
V9 – Fusilade forte (1,3 l/ha) + 1 manual tillage 49,91 44,95 23,47 21,14 26,44 23,81 
V10 – Satelite (4,0 l/ha) + 1 manual tillage 57,61 51,88 33,14 29,85 24,47 22,03 

Mean 38,23 34,43 19,27 17,35 18,96 17,08 
 

Table 4.  
Effectiveness of agrotechnical measures on weeding density in apple compared to the variant no 

herbicide/no tillage (2018) 

Trial Variant 
Number of 
weeds/m2 

Control 
degree 

(%) 

Difference 
compared to the 

Control 

Significance of 
Difference 

V1 – No herbicide-no tillage 111,04 0,00 Control - 

V10 – Satelite (4,0 l/ha) + 1 manual tillage 57,61 48,12 -53,43 000 
V4 – Stomp Aqua (4,0 l/ha) + 1 manual tillage 46,97 57,70 -64,07 000 
V9 – Fusilade forte (1,3 l/ha) + 1 manual tillage 49,91 55,06 -61,13 000 
V8 – Cerlit (1,5 l/ha) + 1 manual tillage 46,03 58,55 -65,01 000 
V5 – Roundup Classic Pro (4,0 l/ha) + 1 manual tillage 16,13 85,48 -94,91 000 
V7 – Touchdown System 4 (4,0 l/ha) + 1 manual tillage 15,28 86,24 -95,76 000 
V6 – Clinic (4,0 l/ha) + 1 manual tillage 14,85 86,63 -96,19 000 
V2 – Glyfo 360 (4,0 l/ha) + 1 manual tillage 13,22 88,10 -97,82 000 
V3 – Glyfotim (4,0 l/ha) + 1 manual tillage  11,31 89,82 -99,73 000 

DL5% = 5,74 weeds/m2  
DL1% = 7,81 weeds/m2  

DL0,1% = 10,58 weeds/m2 
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Table 5.  
Influence of weed control measures on apple production (2018) 

Trial Variant 
Absolute 

production 
(t/ha) 

Relative 
production 

(%) 

Production 
difference  

(t/ha) 

Significance of 
difference 

V2 – Glyfo 360 (4,0 l/ha) + 1 manual tillage 15,95 123,93 +3,08 XXX 
V3 – Glyfotim (4,0 l/ha) + 1 manual tillage 15,40 119,65 +2,53 XX 
V6 – Clinic (4,0 l/ha) + 1 manual tillage 14,68 114,06 +1,81 - 
V5 – Roundup Classic Pro (4,0 l/ha) + 1 manual tillage 14,24 110,64 +1,37 - 
V7 – Touchdown System 4 (4,0 l/ha) + 1 manual tillage 13,20 102,56 +0,33 - 
V8 – Cerlit (1,5 l/ha) + 1 manual tillage 12,96 100,69 +0,09 - 
X – field mean 12,87 100,00 0,00 - 
V4 – Stomp Aqua (4,0 l/ha) + 1 manual tillage 11,85 92,07 -1,02 - 
V9 – Fusilade forte (1,3 l/ha) + 1 manual tillage 11,60 90,13 -1,27 - 
V10 – Satelite (4,0 l/ha) + 1 manual tillage 10,40 80,80 -2,47 0 
V1 – No herbicide/no tillage 8,50 66,04 -4,37 000 

DL5% = 1,83 t/ha  
DL1% = 2,49 t/ha  

DL0,1% = 3,36 t/ha 
 
 Results regarding the floristic composition 

of weed species – 2019  
The density of weeding in 2019 was higher 

compared to 2018 – 128.40 weeds/m2. The weeds with 
the highest participation share were: Elymus repens 
(23.38%), Amaranthus retroflexus (19.55%), Setaria 
glauca (15.84%) and Veronica hederifolia (13.40%). 
The following weed species had an insignificant 
percentage below 1%: Rumex crispus, Rubus caesius, 
Sonchus arvensis and Sorghum halepense (Table 6). 
Monocots represented 48.65% compared to dicots 
representing 51.35%. 
 Results regarding segetal species per 

botanical family – 2019  
The 18 segetal species belong to 10 botanical 

families. The Poaceae family comprised 6 species 
(Elymus repens, Setaria glauca, Cynodon dactylon, 
Echinochloa crus-galli, Digitaria sanguinalis and 
Sorghum halepense). The Asteraceae family included 3 
species (Taraxacum officinale, Cirsium arvense and 
Sonchus arvensis) and the Brasicaceae family included 
2 species (Capsella bursa pastoris and Sinapis 
arvensis). The other botanical families included the 
following weed species: Amaranthus retroflexus, 
Veronica hederifolia, Chenopodium album, 
Convolvulus arvensis, Stellaria media, Rumex crispus 
and Rubus caesius). The Poaceae family had a share 
percentage of 33.33% (Table 7). 
 Results regarding weed group distribution 

(%) following the application of control 
measures – 2019  
Watching the field mean it was found that the 

number of non-controlled weeds was 45.95 weeds/m2 
(35.78%). Monocots represented 17.28% (22.20 
weeds/m2) compared to dicots representing 18.50% 

(23.75 weeds/m2). The percentage of non-controlled 
monocots following the application of control 
measures oscillated between 7.25% and 21.11%. 

Dicots presented a higher share oscillating 
between 7.65% and 25.90% (Table 8). 
 Results regarding the effectiveness of 

agrotechnical measures on weeding density 
– 2019  
Compared to 2018 in 2019 the degree of weed 

control was lower being influenced by the high density 
of weeding. Following the application of control 
methods the percentage of control oscillated between 
52.99% in V10 – Satellite (4.0 l/ha) + 1 manual tillage 
and 85.10% in V3 – Glyfotim (4.0 l/ha) + 1 manual 
tillage (Table 9). The density of weeding following the 
application of weed control methods diminished from 
128.40 weeds/m2 to 19.14 weeds/m2 in V3 – Glyfotim 
(4.0 l/ha) + 1 manual tillage. 
 Results regarding the influence of weed 

control measures on apple production – 
2019  
The production obtained in apple in 2019 was 

lower compared to the production obtained in 2018. 
The production obtained following the application of 
control measures oscillated between 8.80 t/ha in V10 – 
Satellite (4.0 l/ha) + 1 manual tillage and 13.30 t/ha in 
the V3 – Glyfotim (4.0 l/ha) + 1 manual tillage. In the 
no non-herbicide variant. the production obtained was 
7.10 t/ha. The mean of the field being 10.62 t/ha (Table 
10). Relative production was between 66.85% and 
125.23% respectively. The largest production increase 
compared to the field average was 2.68 t/ha very 
significant. 
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Table 6.  
Floral composition of weed species in apple in no herbicide/no tillage variant (2019) 

Weed Species Weed number/m2 
Participation share  

(%) 
Botanical Class 

Elymus repens 30,02 23,38 Mp 
Amaranthus retroflexus 25,10 19,55 Da 
Setaria glauca 20,34 15,84 Ma 
Veronica hederifolia 17,20 13,40 Da 
Chenopodium album 12,36 9,63 Da 
Cynodon dactylon 8,02 6,25 Mp 
Convolvulus arvensis 5,08 3,96 Dp 
Echinochloa crus-galli 3,92 3,05 Ma 
Stellaria media 2,04 1,59 Da 
Capsella bursa pastoris 1,60 1,25 Da 
Sinapis arvensis 1,12 0,87 Da 
Taraxacum officinale 0,76 0,59 Da 
Cirsium arvense 0,44 0,34 Dp 
Digitaria sanguinalis 0,16 0,12 Ma 
Rumex crispus 0,10 0,08 Dp 
Rubus caesius 0,10 0,08 Dp 
Sonchus arvensis 0,02 0,01 Dp 
Sorghum halepense 0,02 0,01 Mp 
TOTAL 128,40 100,00  

Monocots: 62,48 weeds/m2 (48,65%) 
Dicots: 65,92 weeds/m2 (51,35%) 

Table 7.  
Segetal species per botanical family in apple (2019) 

Botanical Family Number of Species 
Share Percentage  

(%) 
Amaranthaceae 1  5.56 
Asteraceae 3 16.66 
Brasicaceae 2 11.11 
Caryophyllaceae 1  5.56 
Chenopodiaceae 1  5.56 
Convolvulaceae 1  5.56 
Plantaginaceae 1  5.56 
Poaceae 6 33.33 
Polygonaceae 1  5.55 
Rosaceae 1  5.55 
TOTAL 18 100.00 

 
Table 8.  

Weed group distribution (%) following the application of control measures (2019) 

Trial variant 
Weeds after 

control 
Weed group 

Monocots Dicots 
Weeds/m2 % Weeds/m2 % Weeds/m2 % 

V1 – No herbicide/no tillage 128,40 100,00 62,48 48,65 65,92 51,35 
V2 – Glyfo 360 (4,0 l/ha) + 1 manual tillage 27,79 21,64 14,15 11,02 13,64 10,62 
V3 – Glyfotim (4,0 l/ha) + 1 manual tillage  19,14 14,90 9,31 7,25 9,83 7,65 
V4 – Stomp Aqua (4,0 l/ha) + 1 manual tillage 50,22 39,11 24,41 19,01 25,81 20,10 
V5 – Roundup Classic Pro (4,0 l/ha) + 1 manual tillage 21,06 16,40 10,98 8,55 10,08 7,85 
V6 – Clinic (4,0 l/ha) + 1 manual tillage 22,80 17,75 11,10 8,64 11,70 9,11 
V7 – Touchdown System 4 (4,0 l/ha) + 1 manual tillage 26,20 20,40 13,78 10,73 12,42 9,67 
V8 – Cerlit (1,5 l/ha) + 1 manual tillage 47,03 36,62 22,51 17,52 24,52 19,10 
V9 – Fusilade forte (1,3 l/ha) + 1 manual tillage 56,53 44,02 26,17 20,38 30,36 23,64 
V10 – Satelite (4,0 l/ha) + 1 manual tillage 60,37 47,01 27,11 21,11 33,26 25,90 

Mean 45,95 35,78 22,20 17,28 23,75 18,50 
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Table 9. 
Effectiveness of agrotechnical measures on weeding density in apple compared to the variant no 

herbicide/no tillage (2019) 

Trial Variant 
Number of 
weeds/m2 

Control 
degree 

(%) 

Difference 
compared to the 

control 

Significance of 
difference 

V1 – No herbicide-no tillage 128,40 0,00 Control - 
V10 – Satelite (4,0 l/ha) + 1 manual tillage 60,37 52,99 -68,03 000 
V4 – Stomp Aqua (4,0 l/ha) + 1 manual tillage 56,53 55,98 -71,87 000 
V9 – Fusilade forte (1,3 l/ha) + 1 manual tillage 50,22 60,89 -78,18 000 
V8 – Cerlit (1,5 l/ha) + 1 manual tillage 47,03 63,38 -81,37 000 
V5 – Roundup Classic Pro (4,0 l/ha) + 1 manual tillage 27,79 78,36 -100,61 000 
V7 – Touchdown System 4 (4,0 l/ha) + 1 manual tillage 26,20 79,60 -102,20 000 
V6 – Clinic (4,0 l/ha) + 1 manual tillage 22,80 82,25 -105,60 000 
V2 – Glyfo 360 (4,0 l/ha) + 1 manual tillage 21,06 83,60 -107,34 000 
V3 – Glyfotim (4,0 l/ha) + 1 manual tillage  19,14 85,10 -109,26 000 

DL5% = 6,01 weeds/m2  
DL1% = 8,17 weeds/m2  

DL0,1% = 11,08 weeds/m2 
 

Table 10. 
Influence of weed control measures on apple production (2019) 

Trial Variant 
Absolute 

production 
(t/ha) 

Relative 
production 

(%) 

Production 
difference  

(t/ha) 

Significance of 
difference 

V2 – Glyfo 360 (4,0 l/ha) + 1 manual tillage 13,30 125,23 +2,68 XXX 
V3 – Glyfotim (4,0 l/ha) + 1 manual tillage 12,95 121,93 +2,33 X 
V6 – Clinic (4,0 l/ha) + 1 manual tillage 11,82 111,29 +1,20 - 
V5 – Roundup Classic Pro (4,0 l/ha) + 1 manual tillage 11,25 105,93 +0,63 - 
V7 – Touchdown System 4 (4,0 l/ha) + 1 manual tillage 10,96 103,20 +0,34 - 
V8 – Cerlit (1,5 l/ha) + 1 manual tillage 10,70 100,75 +0,08 - 

X – field mean 10,62 100,00 0,00 - 

V4 – Stomp Aqua (4,0 l/ha) + 1 manual tillage 9,96 93,78 -0,66 - 
V9 – Fusilade forte (1,3 l/ha) + 1 manual tillage 9,45 88,98 -1,17 - 
V10 – Satelite (4,0 l/ha) + 1 manual tillage 8,80 82,86 -1,82 0 
V1 – No herbicide/no tillage 7,10 66,85 -3,52 000 

DL5% = 1,27 t/ha 
DL1% = 2,41 t/ha  

DL0,1% = 3,27 t/ha 
 

Conclusions 
 

Following the research carried out in the two 
trial years (2018-2019) the following conclusions could 
be drawn: 
 Different climate conditions in the two trial years. 

especially in terms of rainfall. influenced the 
efficacy of weed control methods control degree 
and production. 

 In 2018 the weeding density was 111.04 weeds/m2 
and in 2019, 128.40 weeds/m2. The higher density 
of weeding in 2019 was caused by the higher 
amount of precipitation (128.8 mm) in May. 

 The predominant weeds in 2018 were Elymus 
repens, Cynodon dactylon and Convolvulus 
arvensis and. in 2019 Elymus repens, Amaranthus 
retroflexus and Setaria glauca. There was a greater 

presence of perennial monocots. 
 In 2018, 14 species of weed were identified and in 

2019, 19 weed specificities were identified. 
 In 2018 the 14 segetal species were included in 9 

botanical families compared to 2019 when the 18 
segetal species were included in 10 botanical 
families. 

 Following the application of control measures in 
2018 monocots represented 17.35% and dicots 
represented 17.08%. In 2019, monocots represented 
17.28% and 18.50% were dicots. The weed 
spectrum in the two years was similar. 

 The degree of weed control oscillated between 
48.12% and 89.82% in 2018 and between 52.99% 
and 85.10% in 2019. 

 Following the application of weed control 
measures. the production obtained in 2018 had 
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values ranging from 10.40 t/ha to 15.95 t/ha and in 
2019 the production was between 8.80 t/ha and 
13.30 t/ha. 

Recommendations 
- Identification of weed species and the density of 

weeding; 
- In establishing weed methods. it is necessary to 

take into account the weeding density of the 
previous year; 

- Optimal time of administration of post-emergent 
herbicides should be observed; 

- In order to ensure as efficient weed control and 
good water and soil air permeability. it is necessary 
for chemical methods to be correlated with 
agrotechnical methods to allow weeding density be 
as low as possible; 

- An important role is that of fertilization. which is 
indicated to be correlated with the crop system and 
the age of the plantation. 
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