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was about 120~300 kPa when the soil bulk 
densitywas1.4 g/cm3; the change in the range of 
loam soil water potential was about 80~370 
kPa when the soil bulk density was 1.5 g/cm3; 
the change in the range of loam soil water 
potential was about 20~410 kPa when the soil 
bulk density was 1.6 g/cm3. From the changes 
relationship of all above, there was the initial 
law of effect of loam soil bulk density on the 
soil water potential was gradually sensitive 
little by little as the loam soil bulk density 
increased. 
 
CONCLUSIONS 

 
By a preliminary study on the relationship 
between loam soil water potential and soil 
design density, soil moisture content and soil 
water potential, we had obtained some 
conclusions as follow: 
(1) At the same type of irrigation technology 
and the same initial soil water content for loam 
soil, the soil moisture content change rate of 
test loam sample was about between the 
respective maximum 35.56%~40.31%, and the 
change range of soil moisture content was 
small as the soil bulk density increased. 
(2) At the same soil water content (gravimetric 
water content 12.5%) conditions, the soil water 
potential was range of 57~140 kPa when the 
soil bulk density of the loam soil samples was 
designed to three different level, and the loam 
soil water potential decreased with the increase 
of soil bulk density. 
(3) In the same change range of the soil moisture 
content, the change range of loam soil water po-
tential was not obvious when the loam soil bulk 
density was bigger, and its change rate of loam 
soil water potential was gradually decreased. 
(4) All the above of test results would provide a 
theoretical basis for making full use of the soil 
water potential this natural energy initially, to 
as a controlled index for irrigation, and further 
to study the crop root zone soil moisture 
migration regularity and determine the suitable 
soil moisture environment technical parameters 
for crop growth. 
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Abstract 
 
This paper aims to monitor the cherry fruit fly, as well as for possible actions to combat it by non-chemical methods. 
The Entomology Department of the USAMV Cluj-Napoca in collaboration with the UBB Cluj-Napoca researchers, 
started a study regarding the functionality of some Semi-chemical products to attract adults of Rhagoletis cerasi L. The 
chemistry research laboratories synthesized them and then, under natural conditions, screening studies of their 
attraction power were performed. The experiment was conducted over two experimental years, 2016 and 2017. Six 
variants of semiochemical formulations were tested: 2-hexanone, 3-heptanone, nonanal, beta-felandren, geranil acetate 
and (+) –limonen. The V6 variant that blends the acetylation made most capture. Therefore, the mixture of volatile 
substances in this variant may present a higher level of attractiveness. 
 
Key words: cherry, plantations, semio-chemical, Rhagoletis cerasi, traps. 
 
INTRODUCTION 
 
It is noted in the literature that cherry 
plantations contain many pests (Bandzo et al., 
2012).  
Among the species that cause, both quantitative 
and qualitative, fruit damage, the most 
dangerous species are cherry fruit fly - 
Rhagoletis cerasi L. and spotted wing 
drosophila - Drosophila suzukii Matsumura, 
1931 (Lee et al., 2011; Macavei et al., 2013, 
2014). 
The specie Rhagoletis cerasi L. is spread in the 
temperate area of Asia as well as most of the 
European continent (Daniel and Grunder, 2012; 
Kepenekci et al., 2015)  
The most frequent attacks were recorded in the 
Center and North of Europe, England, 
Switzerland, Turkey, Russia, Estonia, Latvia, 
Ukraine, Latvia, Georgia, Azerbaijan, Armenia, 
Kazakhstan, Uzbekistan, Tajikistan, 
Turkmenistan, Kyrgyzstan and the West of 
Siberia (Kütük and Özaslan, 2006). 

In Romania we meet in all the fruit-growing 
areas where cherry is grown (Chireceanu, 
2008). 
Females have a body length of 5-6.2 mm and 
males of 4-4.5 mm (Kütük and Özaslan, 2006; 
Daniel and Grunder, 2012; Moraiti at al., 
2012a). The body color is dark brown to glossy 
black and the head is yellowish. Pronot has 
black and yellow stripes (Mincă et al., 2011). 
The wings are transparent and have four 
characteristic transversal dark strips.(Figure 1). 
The first two strips cross the wing entirely, a 
third is shorter, and a fourth band is in the form 
of the "V" (Kütük and Özaslan, 2006). 
 

 
Figure 1. Rhagoletis cerasi L. (original) 
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The egg is white, cylindrical, 0.6-0.9 mm long 
and 0.2-0.3 mm wide. The larva has a length of 
5-6 mm. Pupa has a length of 3-4 mm and a 
width of 1-2 mm (Papanastasiou and 
Papadopoulos, 2014). 
Rhagoletis cerasi L. is a monovoltaic and 
oligophagic species (Moraiti et al., 2012a, 
2012b). The wintering is done in the pupae 
stage at a depth of 2-18 cm in the soil under the 
crown of the tree (Stamenkovic et al., 2012). In 
the literature it says that some of the 
hibernating pupae come into prolonged diapase 
(Moraiti et al., 2014, 2017). Early adults appear 
in the spring, from the beginning of May to the 
end of June. The adult emergece is strongly 
influenced by the exhibition, altitude and 
climatic conditions specific to each year 
(Kovanci and Kovanci, 2006; Bandzo et al., 
2012; Macavei et al., 2013; Croitoru et al., 
2014; Petrova, 2015). 
After copulation, the female typically places 
one egg under the skin of the fruit in the brood 
(Bandzo et al., 2012), fruits that are yellow, 
yellow or pink yellow (Ozdem and Kilincer, 
2005). After the egg is deposited, the fruit is 
marked with an oviposition pheromone 
(Katsoyannos and Boller, 1976; Boller et al., 
1987; Städler et al., 1994). In the place where 
the egg was inserted, a dark circular stain will 
form. The frequency of attack differs from one 
species to another, the semi-late and late 
varieties being more strongly attacked 
(Stamenkovic et al., 1996; Macavei et al., 
2014). 
The development of the larva lasts between 10 
and 33 days (Ozdem and Kilincer, 2005). The 
larva feeds on the pulp of the fruit. The 
attacked fruits become soft, darker and due to 
infection with Monilinia cinerea, they rot and 
fall. 
The third-age larva leaves the fruit and 
migrates into the soil to turn into a stern.  
The economic damage limit is two pupae/m2 or 
5% damaged fruits (Roşca et al., 2011). 
In the monitoring and control of this species on 
small plots, the literature also mentions the use 
of pheromones. There are two types of 
pheromones known for cherry fruit fly. One is 
for oviposition and the other one is part of the 
sexual attractant group.  
Katsoyannos et al. (1976) isolated the 
oviposition pheromone in females and tested it 

under laboratory conditions, and in 1980, by 
applying it to the orchard, they observed a 
reduction in attack frequency of up to 90%. 
The oviposition pheromone has been 
chemically synthesized and used in combat 
activities since 1987 (Boller et al., 1987; Hurter 
et al., 1987), and later researches on functional 
parameters improvement (Ernst and Wagner, 
1989; Sharma and Chattopadhyay, 1997; 
Städler et al., 1994; Raptopoulos et al., 1995). 
Although the existence of a sexually attractive 
pheromone was emphasized by Katsoyannos 
(1982), its components were not discovered 
(Daniel and Grunder, 2012). 
To monitor the population of Rhagoletis cerasi, 
but also to control it directly, visual traps 
(yellow) are used. A number of studies have 
been carried out on the functionality of the 
different types of traps and the number of traps 
to be used for the mass capture of adults 
(Katsoyannos et al., 2000; Özdem and Kilincer, 
2009; Mincă et al., 2011; Daniel and Grunder, 
2012; Ozolina-Pole and Apenite, 2012; Daniel 
et al., 2014). From the studies conducted, it was 
found that the best results are obtained with 
Rebell type + capsules that slowly release 
ammonia (Özdem and Kilincer, 2009), and in 
terms of color, the best attraction has the ones 
with the wavelength of 500-550 μm (Daniel et 
al., 2014). For mass capture, 4 traps/trees are 
required (Özdem and Kilincer, 2009). 
 
MATERIALS AND METHODS 
 
In order to monitor the cherry fruit fly, as well 
as for possible actions to combat it by non-
chemical methods, the Entomology Department 
of the USAMV Cluj-Napoca in collaboration 
with the UBB Cluj-Napoca researchers, we 
started a study regarding the functionality of 
some Semi-chemical products to attract adults 
of Rhagoletis cerasi L. The chemistry research 
laboratories synthesized them and then, under 
natural conditions, screening studies of their 
attraction power were performed. The 
experiment was conducted over two 
experimental years, 2016 and 2017. 
The following volatile substances were used in 
the formulation of the first five experimental 
variants: 2-hexanone, 3-heptanone, nonanal, 
beta-felandren, geranyl acetate and (+) - 
limonene (Figure 2). The choice of these 

substances was made after consulting a vast 
literature. These substances belong to carbonyl 
compounds (aldehydes and ketones) and 
terpene. 
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2-Hexanona/2-Hexanone 3-Heptanona/3-Heptanone

Nonanal/Nonanal beta-Felandren/beta-Phellandrene

Acetat de geranil/Geranyl acetate (+)-Limonen/(+)-Limonene  
Figure 2. Structure of main pheromonal  

components identified in male volatiles and extracts  
of Ragoletis cerasi L. (original) 

 
The experimental variants consisted of 
different mixtures and proportions between the 
six components used: 
� V1 = bait RC1 = 2-hexanone: 3-heptanone: 

nonanal = 1: 1: 2 = 1 mg/bait; 
� V2 = bait RC2 = beta felandrin: geranil 

acetate: (+) - limonene = 1: 1: 1 = 1.5 
mg/bait; 

� V3 = bait RC3 = 2-hexanone: 3-heptanone: 
nonanal: beta-felandren: geranil acetate = 
1: 1: 1: 1: 1 = 1mg/bait; 

� V4 = bait RC4 = 2-hexanone: 3-heptanone: 
nonanal: beta-felandren: geranil acetate: 
(+) - limonene = 1: 1: 1: 1: 1: 1.2 mg/bait; 

� V5 = bait RC5 = 2-hexanone: 3-heptanone: 
nonanal: beta-felandren: geranil acetate = 
1: 1: 1: 1: 1 = 2.5 mg/bait; 

� V6 = bait RC6 = 2 g ammonium acetate; 1 
ml of ethanol; 0.5 ml of butyl acetate; 2 ml 
of distilled water; 

� M = Witness: simple yellow traps 
Substances 2-hexanone 98%, 3-heptanona, 
98% and nonanal 97% were purchased from 
alfa-aestar, beta-felandren and (+) - limonene 
from SC Terpena SRL (Romania). 98% geranyl 
acetate was synthesized at the "Raluca Ripan" 
Institute for Research in Chemistry  
Cluj-Napoca. 
Each combination was dissolved in n-hexane 
solution (50 �l l) and then incorporated in a red 
rubber stopper (natural rubber) dispenser 
purchased from SC Romfarmachim SA, 
Romania. The semi-chemical dispenser was 
then attached to the upper side of yellow traps 
(Figure 3A). 

For V6, the components are embedded in 
polypropylene foil sachets with filterable 
matrix (Figure 3B). 
 

 
Figure 3. Dispenser with semiochemical lure  

(A = V1-V5 ; B = V6) (original) 
 
As a control version, we used simple yellow 
traps (yellow Isabella), double adhesive, size 
210 mm x 297 mm, purchased from Poliam 
Cluj-Napoca, Romania. 
In the experimental period we placed 5 traps of 
each variant, so a total of 30 traps in 2016 (this 
year we tested five variants with semi-chemical 
baits) and 35 traps in 2017 (this year we also 
used variant 6), traps provided by the “Raluca 
Ripan” Institute for Research in Chemistry, 
Cluj-Napoca. The traps were generally located 
in the middle part of the height of the cherry 
crown, at a height range between 1.7 and 3 m, 
mainly on its southern side (Figure 4).  
 

   
Figure 4. Traps placement (original) 

 
Monitoring has been carried out twice a week 
throughout the flight of adult Rhagoletis cerasi 
(Figure 5). 
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The egg is white, cylindrical, 0.6-0.9 mm long 
and 0.2-0.3 mm wide. The larva has a length of 
5-6 mm. Pupa has a length of 3-4 mm and a 
width of 1-2 mm (Papanastasiou and 
Papadopoulos, 2014). 
Rhagoletis cerasi L. is a monovoltaic and 
oligophagic species (Moraiti et al., 2012a, 
2012b). The wintering is done in the pupae 
stage at a depth of 2-18 cm in the soil under the 
crown of the tree (Stamenkovic et al., 2012). In 
the literature it says that some of the 
hibernating pupae come into prolonged diapase 
(Moraiti et al., 2014, 2017). Early adults appear 
in the spring, from the beginning of May to the 
end of June. The adult emergece is strongly 
influenced by the exhibition, altitude and 
climatic conditions specific to each year 
(Kovanci and Kovanci, 2006; Bandzo et al., 
2012; Macavei et al., 2013; Croitoru et al., 
2014; Petrova, 2015). 
After copulation, the female typically places 
one egg under the skin of the fruit in the brood 
(Bandzo et al., 2012), fruits that are yellow, 
yellow or pink yellow (Ozdem and Kilincer, 
2005). After the egg is deposited, the fruit is 
marked with an oviposition pheromone 
(Katsoyannos and Boller, 1976; Boller et al., 
1987; Städler et al., 1994). In the place where 
the egg was inserted, a dark circular stain will 
form. The frequency of attack differs from one 
species to another, the semi-late and late 
varieties being more strongly attacked 
(Stamenkovic et al., 1996; Macavei et al., 
2014). 
The development of the larva lasts between 10 
and 33 days (Ozdem and Kilincer, 2005). The 
larva feeds on the pulp of the fruit. The 
attacked fruits become soft, darker and due to 
infection with Monilinia cinerea, they rot and 
fall. 
The third-age larva leaves the fruit and 
migrates into the soil to turn into a stern.  
The economic damage limit is two pupae/m2 or 
5% damaged fruits (Roşca et al., 2011). 
In the monitoring and control of this species on 
small plots, the literature also mentions the use 
of pheromones. There are two types of 
pheromones known for cherry fruit fly. One is 
for oviposition and the other one is part of the 
sexual attractant group.  
Katsoyannos et al. (1976) isolated the 
oviposition pheromone in females and tested it 

under laboratory conditions, and in 1980, by 
applying it to the orchard, they observed a 
reduction in attack frequency of up to 90%. 
The oviposition pheromone has been 
chemically synthesized and used in combat 
activities since 1987 (Boller et al., 1987; Hurter 
et al., 1987), and later researches on functional 
parameters improvement (Ernst and Wagner, 
1989; Sharma and Chattopadhyay, 1997; 
Städler et al., 1994; Raptopoulos et al., 1995). 
Although the existence of a sexually attractive 
pheromone was emphasized by Katsoyannos 
(1982), its components were not discovered 
(Daniel and Grunder, 2012). 
To monitor the population of Rhagoletis cerasi, 
but also to control it directly, visual traps 
(yellow) are used. A number of studies have 
been carried out on the functionality of the 
different types of traps and the number of traps 
to be used for the mass capture of adults 
(Katsoyannos et al., 2000; Özdem and Kilincer, 
2009; Mincă et al., 2011; Daniel and Grunder, 
2012; Ozolina-Pole and Apenite, 2012; Daniel 
et al., 2014). From the studies conducted, it was 
found that the best results are obtained with 
Rebell type + capsules that slowly release 
ammonia (Özdem and Kilincer, 2009), and in 
terms of color, the best attraction has the ones 
with the wavelength of 500-550 μm (Daniel et 
al., 2014). For mass capture, 4 traps/trees are 
required (Özdem and Kilincer, 2009). 
 
MATERIALS AND METHODS 
 
In order to monitor the cherry fruit fly, as well 
as for possible actions to combat it by non-
chemical methods, the Entomology Department 
of the USAMV Cluj-Napoca in collaboration 
with the UBB Cluj-Napoca researchers, we 
started a study regarding the functionality of 
some Semi-chemical products to attract adults 
of Rhagoletis cerasi L. The chemistry research 
laboratories synthesized them and then, under 
natural conditions, screening studies of their 
attraction power were performed. The 
experiment was conducted over two 
experimental years, 2016 and 2017. 
The following volatile substances were used in 
the formulation of the first five experimental 
variants: 2-hexanone, 3-heptanone, nonanal, 
beta-felandren, geranyl acetate and (+) - 
limonene (Figure 2). The choice of these 

substances was made after consulting a vast 
literature. These substances belong to carbonyl 
compounds (aldehydes and ketones) and 
terpene. 
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The experimental variants consisted of 
different mixtures and proportions between the 
six components used: 
� V1 = bait RC1 = 2-hexanone: 3-heptanone: 

nonanal = 1: 1: 2 = 1 mg/bait; 
� V2 = bait RC2 = beta felandrin: geranil 

acetate: (+) - limonene = 1: 1: 1 = 1.5 
mg/bait; 

� V3 = bait RC3 = 2-hexanone: 3-heptanone: 
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1: 1: 1: 1: 1 = 1mg/bait; 

� V4 = bait RC4 = 2-hexanone: 3-heptanone: 
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(+) - limonene = 1: 1: 1: 1: 1: 1.2 mg/bait; 

� V5 = bait RC5 = 2-hexanone: 3-heptanone: 
nonanal: beta-felandren: geranil acetate = 
1: 1: 1: 1: 1 = 2.5 mg/bait; 

� V6 = bait RC6 = 2 g ammonium acetate; 1 
ml of ethanol; 0.5 ml of butyl acetate; 2 ml 
of distilled water; 

� M = Witness: simple yellow traps 
Substances 2-hexanone 98%, 3-heptanona, 
98% and nonanal 97% were purchased from 
alfa-aestar, beta-felandren and (+) - limonene 
from SC Terpena SRL (Romania). 98% geranyl 
acetate was synthesized at the "Raluca Ripan" 
Institute for Research in Chemistry  
Cluj-Napoca. 
Each combination was dissolved in n-hexane 
solution (50 �l l) and then incorporated in a red 
rubber stopper (natural rubber) dispenser 
purchased from SC Romfarmachim SA, 
Romania. The semi-chemical dispenser was 
then attached to the upper side of yellow traps 
(Figure 3A). 

For V6, the components are embedded in 
polypropylene foil sachets with filterable 
matrix (Figure 3B). 
 

 
Figure 3. Dispenser with semiochemical lure  

(A = V1-V5 ; B = V6) (original) 
 
As a control version, we used simple yellow 
traps (yellow Isabella), double adhesive, size 
210 mm x 297 mm, purchased from Poliam 
Cluj-Napoca, Romania. 
In the experimental period we placed 5 traps of 
each variant, so a total of 30 traps in 2016 (this 
year we tested five variants with semi-chemical 
baits) and 35 traps in 2017 (this year we also 
used variant 6), traps provided by the “Raluca 
Ripan” Institute for Research in Chemistry, 
Cluj-Napoca. The traps were generally located 
in the middle part of the height of the cherry 
crown, at a height range between 1.7 and 3 m, 
mainly on its southern side (Figure 4).  
 

   
Figure 4. Traps placement (original) 

 
Monitoring has been carried out twice a week 
throughout the flight of adult Rhagoletis cerasi 
(Figure 5). 
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Figure 5. Traps reading (original) 

 
RESULTS AND DISCUSSIONS 
 
In 2016, with 35 traps, 1051 adults of 
Rhagoletis cerasi L. were captured. In the 
control variant with the 5 traps, a total of 108 
specimens were captured. In the sample of 
semi-chemical products tested, the number of 
catches fluctuated between 73 (V5) and 275 
adults (V6). In comparison with the control 
variant, the number of catches made was higher 
in 4 of the variants, and in two variants the 
number of adults captured was lower (Table 1). 
Most specimens were in V6, which captured 
26.2% of all catches, a variant containing 2 g of 

ammonium acetate; 1 ml of ethanol; 0.5 ml of 
butyl acetate. This option also captures the 
maximum number of catches on a trap (80 
adults). 
In the year 2017 with 35 traps, 968 adults were 
captured. In control variant were captured a 
total of 89 adults, 19 adults less than the 
previous year. In semi-chemical product 
testing, the number of catches oscillated 
between 77 adults in V4 and 247 adults in V6. 
This year the maximum number of catches per 
trap was also made in the V6 (74 adults). This 
year, as in the previous year, in variants V4 and 
V5 the number of catches was lower than in the 
control variant. Again, variants V1, V2 and V3 
made much more capture compared to the 
control variant, but fewer than V6 (Table 2). 
V1 bait is composed of 2-hexanone, 3-
heptanone and nonanal, and beta-felandren V2, 
geranyl acetate and (+) - limonene. Variants V1 
and V2 contain different groups of compounds 
from a chemical point of view, so the first 
variant contains only carbonyl compounds 
while the second variant contains only terpenic 
compounds.  

 

Table 1. Number of Rhagoletis cerasi L. captures made by semiochimicale lures, 2016 

Variant V1 V2 V3 V4 V5 V6 Control 

Total captures 219 162 128 86 73 275 108 

No. traps 5 5 5 5 5 5 5 

Average/variant 43.8 32.4 25.6 17.2 14.6 55.0 21.6 
 

Table 2. Number of Rhagoletis cerasi L. captures made by semiochimicale lures, 2017 

Variant V1 V2 V3 V4 V5 V6 Control 

Total captures 197 163 109 77 86 247 89 

No. traps 5 5 5 5 5 5 5 

Average/variant 39.4 32.6 21.8 15.4 17.2 49.4 17.8 

 
Table 3. Monthly average temperature and monthly average rainfall (Cluj-Napoca) 

Year Month 
April May June July 

Monthly average temperature  
(°C) 

2016 12.3 14.0 19.7 20.3 
2017 9.3 15.3 20.0 20.7 

Annual average 9.1 14.3 17.5 19.3 

Monthly average rainfall 
(mm) 

2016 47.8 84.2 113.6 113.4 
2017 66.4 42.4 45.4 44.6 

Annual average 43.3 75.1 85.9 84.5 
 

The two groups of attractants used singly 
exhibited a superior attraction capacity to the 
witness and if these components were mixed 
with other components in different proportions 
in the other three variants (V3, V4, V5) they 
had a much lower attractiveness. The 
components of experimental variation V1 are 
used in the chemical communication system of 
a small number of insects, of which nonanal 
was also identified in the pheromone of the 
species Bactrocera oleae (Tephritidae, Diptera) 
(El-Sayed and Asghar, 2014). 
V2 bait components are found in the chemical 
communication system of a richer range of 
insects, including the Tephritidae family (El-
Sayed and Asghar, 2014). 
Variants V3, V4 and V5 contain geranyl 
acetate and heptan-3-one. These substances, 
although identified as main constituents of the 
volatile substances emitted by the Rhagoletis 
cerasi male. They have also been identified in 
host plants of this pest (El-Sayed and Asghar, 
2014; Mattheis et al., 1992). So a possible 
explanation for the low power of attraction of 
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The V6 variant that blends the acetylation 
made most capture. Therefore, the mixture of 
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Figure 6. Total number of catches/variant 
 

Figure 6 is a graphical representation of the 
total number of catches over the two years of 
semiochemical products testing performed in 
each experimental variants. On the yellow 
panels (control) 197 adults were captured. A 
total number of catches above the control was 

made in variants V6 (522 catches), V1 (416 
catches), V2 (325 catches) and V3 (237 
catches). 

 

 
Figure 7. Percentage of catches by experimental variants 
 
Figure 7 is a graph of the percentage of adults 
of Rhagoletis cerasi L. caught in the two 
experimental years on bait traps. The total 
number of catches taken in the two years was 
2019 adults, of which 1051 in 2016, 
representing 52%, and in the year 2017 968 
adults were captured, representing 48% of the 
total catch. 
The control variant achieved 10% of total 
catches. V6 has made 26% of catches; V1 has 
made 20% of catches; V2 achieved 16% and 
V3 achieved 12%. Variants V4 and V5 
achieved 8% each, of total catches. 
The results obtained regarding the functionality 
of the experimental variants were statistically 
interpreted by the STATISTICA 7.1 program 
(StatSoft, 2005). 
We used this test because among the 5 traps 
placed annually for each experimental variants, 
there was sometimes a very large difference 
between the individual catches, and this is the 
recommended test when there is great 
heterogeneity between data. 
In 2016, the differences in the number of 
captured specimens are very significant (N = 
35, P <0.0001). Multiple comparisons show 
that the V6 bait had a very significant function 
compared to the Control variant (p = 
0.000033), V5 (p = 0.000002), V4 (p = 
0.000006), V3 (p = 0.000166) and V2 (p = 
0.002394), but is not statistically assured 
compared with V1 (p = 0.109228). No 
statistical difference was observed between 
variants V2, V3, V4, V5 and the control variant 
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Figure 5. Traps reading (original) 

 
RESULTS AND DISCUSSIONS 
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Year Month 
April May June July 

Monthly average temperature  
(°C) 

2016 12.3 14.0 19.7 20.3 
2017 9.3 15.3 20.0 20.7 
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(Figure 8). There were also statistically ensured 
differences between variants V1 and Control. 
 

 
Figure 8. Statistical differences between the tested lures 

(Cluj-Napoca, 2016) 
 

 
Figure 9. Statistical differences between the tested lures 

(Cluj-Napoca, 2017) 
 

In 2017, multiple comparisons showed very 
significant differences, between V6, which 
captured a larger number of specimens than the 
Control (p = 0.000088), V5 (p = 0.000069), V4 
(p = 0.000034), V3 (p = 0.000423), and only 
significant differences compare to V2 (p = 
0.021608). There are not significant differences 
between V6 and V1. Between variants V1 and 
V2 no statistical differences were observed. 
Between the V2, V3, V4, V5 and Control baits, 
statistical differences were also not detected 
(Figure 9).
The flight curves of adults of Rhagoletis cerasi 
L. in the two experimental years are shown in 
Figures 10 and 11. 
In 2016, adult flight started on May 26, scaling 
it down for 55 days. The flight ended on 19 
July. The maximum flight curve was recorded 

during the period 13-17 June, during which 
there were 197 catches, representing 
approximately 19% of the total of this year's 
catches. 

 

 
Figure 10. Adult flight curve of Rhagoletis cerasi  

(Cluj-Napoca, 2016) 
 
In 2017, adult flight started on May 19, one 
week faster than in the previous year. This 
phenomenon is determined by the thermal 
factor. As can be seen in Table 3, this year's 
average temperature was 15.3°C, with 1.3°C 
higher than last year. Adult flight ended on July 
4th. This year the flight staggered over a 47-
day period, down 8 days compared to the 
previous year. In June, the average monthly 
temperature was 20°C, with 2.5°C higher than 
the multiannual average (Table 3). The 
maximum flight curve was recorded in the 
period from 5 to 9 June, during which there 
were 151 catches, representing about 16% of 
the total of this year's catches. 
 

 
Figure 11. Adult flight curve of Rhagoletis cerasi  

(Cluj-Napoca, 2017) 

In 2016, the first catches on the colored panels 
were 92 days from the time of the first day 
recording with average temperatures above 
7°C. During this period, a total of 395.9 active 
degrees was accumulated. The maximum flight 
curve was recorded 22 days after the start of 
the flight. Taking as reference date the first day 
when active degrees were achieved, the 
maximum flight curve took place at 114 days, 
during which 542.7 active degrees 
accumulated. 
In 2017, the flight started 81 days after the 
temperatures recorded above 7°C, which 
corresponded to a value of 367.5 active degrees 
accumulated. The maximum flight intensity 
was reported 20 days after the start of the 
flight, that is, after 101 days from the first day 
with an average temperature above 7°C, 
accumulated within this range, 587.8 active 
degrees accumulated. 
Similar results were obtained by Chireceanu, 
(2008). His experiment was carried out in the 
southern area of our country at the Băneasa 
Tree Plant Research Center. After 3 years of 
research it is stated that for the Băneasa area a 
sum of active degrees between 313.8 and 
403.7°C is needed for the first adults, which is 
directly influenced by climatic conditions 
(temperature and precipitation). The maximum 
flight curve was reached in the range of 474.3-
522.8°C active degrees. 
Kovanci and Kovanci (2006) show that the 
appearance of the first adult cherry flies was 
correlated with the altitude of the orchard, so at 
an altitude of 150 m an accumulation of 582.50 
± 10.50 active degrees was required, and for 
the altitude of 1170 m, was needed 667.5 ± 
14.50 active degrees. 
 
CONCLUSIONS 
 
The V6 variant, which contains acetate acetates 
and ethanol tested in 2016, made the most 
catches, 2.5 times more than the yellow trap 
that is currently used in monitoring Rhagoletis 
cerasi L., and in 2017, there are 2.8 times more 
catches. 
V1, which contains only carbonyl compounds, 
produced 2 times more catches than the control 
variant in 2016, and in 2017, there are 2.2 times 
more catches. 

Variant V2 containing only terpenic 
compounds, produced 1.5 times more catches 
than the control variant in 2016 and 1.9 times 
more catches in 2017. 
These ecomonial variants can be used to 
monitor Rhagoletis cerasi L., and on small 
surfaces can be a method of controlling adults 
number by mass capture. 
In the area of Cluj, the flight of adults of 
Rhagoletis cerasi L. is started in the last decade 
of May and is extended over an interval of 
about 50 days. 
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(Figure 8). There were also statistically ensured 
differences between variants V1 and Control. 
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Abstract 
 
This paper aims to quantify the attack of Pseudomonas syringe pv glycinea in ecological conditions in Transylvania but 
also in different cultural conditions. Thus, observations were made regarding the frequency of attack of these bacteria 
in three soybean varieties, sown at different distances (25, 12.5, 50 cm). The attack of the bacterium was influenced by 
the soybean sowing distance. The attack frequency of this pathogen was between 9 and 25%. The lowest value of the 
attack was recorded in the Caro variety in the case of the 12.5 cm between rows. 
 
Key words: soybean, pathogen, sowing distance Pseudomonas syringe pv. glycinea. 
 
INTRODUCTION 
 
Soybean is one of the most important crop 
plants in Romania (Cărăbeț et al., 2010) with 
cultivated areas that grow from year to year. 
Soybean production is influenced by climatic 
factors (Ionescu et al., 2016) but for high yields 
it is recommended to cultivate new varieties 
and/ or adapted to the production area (Haș, 
2006) and due to nitrogen fixation capacity it 
can be a viable alternative to improve the soil 
fertility (Buah et al., 2017). Soybean 
production is expected to grow in the future, 
mainly because of the potential of this plant to 
improve the diet of the human population. 
(Hartman et al., 2011).  
A limiting factor of the production is 
represented by the specific pathogens of 
soybean plants. From these, the most important 
in the Transylvanian region are: Peronospora 
manshurica, Sclerotinia sclerotiorum, Soybean 
Mosaic Virus and Pseudomonas syringe pv 
glycinea. For the control of the pathogens there 
are fungicides applicable to soil or vegetation 
(Reznikov et al., 2016), but there are other 
alternative methods to prevent their occurrence. 
It is already known that plant density 
influences the incidence of plant pathogens 
(Janzen, 1970; Connell, 1971; Bagchi et al., 

2014). This paper aims to study the behavior of 
soybean plants sown at different distances 
between rows. 
 
MATERIALS AND METHODS 
 
In order to determine the incidence of the 
pathogen Pseudomonas syringe pv glycinea 
under different ecological conditions were 
studied three soybean cultivations: Felix, Onix 
and Caro, these being some of the most 
cultivated varieties in Transylvania. Those 
three varieties are owned by Agricultural 
Research and Development Station (ARDS) 
Turda and shows similar characteristics. The 
main difference between the three varieties 
refers to their height (Figure 1).  
 

 
Figure 1. Comparison of varieties tested according to 

their height 
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