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Abstract       The apple production has a long tradition in Romania, but only 
in the last 10 years, the growers started to established new high density 
orchards. Beside changing the cultivation techniques, growers had to adjust 
the phytosanitary treatments in order to become competitive in terms of yield 
quantity and quality. Recently, organic orchards have developed as an 
alternative to the conventional production. One of the most important 
challenges in the organic orchard is to find an ecological way of limiting the 
pest and diseases action, in order to reduce the risk of contamination with 
pesticides, insecticides and other elements that can affect the final consumer 
and the environment. The paper presents data collected from two organic 
apple orchards at USAMV in București and Arad County at "Fruit for You" 
orchard. Different methods for pests monitoring and mitigation with 
pheromone traps, evaporators for mate disruption, sticky traps were tested in 
the two plantations. The results showed that the used ecological methods, 
prevented codling moth breeding and maintained the pest butterflies 
populations below the economic level. Instead, sticky traps should be used 
with reserve, only when the situation requires, as they can affect useful 
entomofauna and useful birds.   
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In the period 2008–2013, the total cultivated 

production area of temperate fruit trees in organic 

system grew with 109%, while the total production 

area had almost a linear growth. (2). The apple 

production is the leading sector in the fruit growing 

sector (2), therefore the codling moth, Cydia 

pomonella L. (Lepidoptera: Tortricidae), is one of the 

most dangerous pests in all the world orchards, 

including the apple (1). The intensive use of 

insecticides increased the orchards economic revenue 

but also the problems related to the crop safety and 

environmental protection (8). As recently there are 

serious concerns among consumers about the risk for 

health of residues, pest biological friendly control 

methods have been developed, as pheromone-based 

mating disruption, pheromone traps, biological 

insecticides etc. The pheromone traps are nowadays 

fundamental in establishing the pest`s population 

dynamics and predicting the generations number and 

evolution, monitoring the seasonal flight activity and 

determine the possible economic threshold of each pest 

generation throughout one year (4, 5, 6). The mating 

disruption is „based on confusing olfactory 

communication between the sexes of an insect species 

by releasing synthetic sex pheromone from dispensers 

within crops”. The mating disruption method functions 

due to the pheromonal sexual communication system 

of codling moth, but recent research showed that exist 

intraspecific variation in the female sex pheromone, 

both between females from the same population and 

between different populations, fact that indicates that 

the sexual communication system of C. pomonella is 

not stable and can vary at different degrees (1). 

According to Sumedrea, 2015, the climatic changes 

observed in the last years led to obvious changes in the 

biological cycle of the apple codling moth, as the 

development of the third generation, the wider adults’ 

flight, the aggressive attack of the second generation of 

larva and resistance to various groups of insecticides.  

 

Material and Method  
 

In the present research we used information 

collected from both organic and conventional orchards. 

The organic orchards were represented by the 

experimental field of USAMV București and a private 

grower, “Fruit for you” LLC, in Arad County, while 

the conventional orchard was also represented by an 

experimental field of USAMV Bucureşti.  

In the experimental field of USAMV (figure 1), the 

3 studied scab resistant apple varieties, Topaz, Gold 

Rush and Rubinola, are grafted on M9 rootstock and 

planted at 3.5 m x 1.0 m, on trellis support system and 
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trained as vertical ax. The inter-row was cultivated 

with a mixture of perennial grasses and mowed 

mechanically. Drip irrigation was provided on the row, 

having a continuous line with auto compensating 

drippers every 0.5 m. On the row, the soil was 

maintained clean by hand and mechanical cultivation 

(3,7). 

 In Arad, the orchard has 3.275 ha, distributed in 90 

m x 360m. The apple varieties are Gala, Jonagold (Red 

Prince) and Golden Delicious. As well, the rootstock is 

M9, but planted at 2.6 m x 0.8 m, „fruit wall shape”, 

with 4000 trees/ha, having 3.5m high concrete poles, 

and 5 lines of wire. The poles are distributed every 10 

m, for 360 m, with a space in the middle of the 

orchard, where the tractor can make a “U” turn. We 

have interspersed varieties, starting with 4 rows of 

Gala, 4 rows of Jonagold (Red Prince), 4 rows of 

Golden and the scheme repeats for 27 lines. The 

average production/ha is 32 tonnes, depending on the 

variety and the cultural practices. The caliber is 

between 65 and 75+ for the Gala apple, between 65 

and 80+ for the Golden and between 75+ and 90+ for 

Jonagold (Red Prince). The irrigation is provided with 

a drip line at the ground level that has attached a pump 

of 5kw/h, working on 4 sectors, every day, with 2 

hours of watering/sector. Using the same irrigation 

system soluble fertilizers were provided. The inter row 

is mowed mechanically and the row is cleaned by hand 

and mechanical cultivation. The orchard in Arad 

County has a hail net system (figure 2) which covers 

the top but also the sides of the orchard, thus the 

insects quantity was well reduced, if we compare it 

with the open orchard in UASMV București. For this 

reason, the net stay closed until the end of May, after 

the petal fall period and will be opened from June to 

October. The hail net system, made of hail net type 

WIESEL (figure 3) , was our choice because the two-

thread weaving with a machine width of 2.9mm x 8.9 

mm is the optimal protection against small and big 

hailstones, due to the cross wire mounting over the net 

more working space is available in the machine track.

                 
       Fig. 1. USAMV București – apple organic orchard                       Fig. 2. Arad „Fruit for you”  

                                                                                                                     organic orchard 

 
 

Fig. 3. The anti hail Wiesel-System    Fig. 4. The AtraPom pheromone trap 

 

We used the pheromone traps AtraPom, produced 

by ICCRR, the “Raluca Ripan” Chemistry Research 

Institute. The mating disruptors used in the USAMV 

Bucharest were Checkmate CM-XL, with (E,E)-8,10-

Dodecadien-1-ol, 270 mg/dispenser, produced by 

Suterra LLC, USA. In Arad orchard we used the 

mating disruptors Isomate CLR, having as active 

ingredient codlemone (39% (E,E)-8,10-Dodecadien-1-

ol, 37% (Z)-11-Tetradecenyl acetate, 7% (Z)-9-

Tetradecenyl acetate, 6% Dodecan-1-ol, 1% 

Tetradecan-1-ol ), produced by Globachem, Belgium. 

The sticky traps in two colors (blue and yellow) were 

placed in the canopy at 1.5m high (figure 5), taking in 

consideration 6 lines of 120 m length. The traps control 

was done every 3-4 days.  
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In USAMV Bucharest organic orchard we used 

CheckMate® CM-XL (figure 6) dispenser, with an 

application rate of 500 dispensers/ha, placed in an 

undulatory pattern, at each of the three wires. The 

dispensers were installed on 07 April 2016. 

             

 
 

Fig. 5. Sticky traps 

 

CheckMate® CM-XL is a membrane system 

designed to release pheromone for control of codling 

moth (CM), that releases pheromone throughout the 

orchard environment for an extended period of time, 

decreasing the adult male’s ability to find an individual 

calling female, thereby reducing mating, egg laying 

and subsequent populations (10). 

In Arad orchard, we used Isomate CLR, 800 

units/ha. The distribution of the Isomate CLR is at the 

3rd wire (approx. at 1.8 m high), avoiding the direct 

contact with the tree or leafs, at the rows 1, 2, 3, 25, 26 

and 27 there is an Isomate CLR wire every 3 trees, as 

well for the first 30 m at the beginning and at the end 

of the orchard, then the quantity reduce to one Isomate 

CLR every 5 trees, and in the middle lines there is 1 

Isomate CLR every 8 trees. The dispensers were 

installed in the orchard in 10 of May. 

The Isomate CLR is a pheromone dispenser based 

on the active ingredient named codlemone, specially 

created against the codling moth and leaf rollers. The 

product disorients the males and the mating of moths 

cannot occur, which prevents the development of the 

new pest generations, keeping them under the limits of 

the economic thresholds. Researchers demonstrates 

that if in the year prior to the application, the tortricides 

damage to fruits (as the codling moth) do not exceed 

0.5%, the product can be used alone, without the 

implementation of any other additional measures. In 

the event of damage that exceed 0.5%, an additional 

insecticide treatment is necessary only against the first 

generation of codling moth and/or other tortricid moths 

(9,11). 

 

 

 

 

 

 

 
Fig. 6. CheckMate® CM-XL  dispensers Fig. 7. Isomate CLR dispensers 

 

After we open the nets, we used sticky traps in 

order to evaluate the level of insects attack.  

The other orchard treatments were carried out with 

1000 l water/ha in a Bargam sprayer with adjustable 

nozzles, with a tower of water preasure until 3 atm., 

carried by John Dear tractor.  

 

 

 

 

Results 

 
Pheromonal traps 

The seasonal flight activity showed 3 flight peaks, 

corresponding to three generations, fact that was also 

previously observed by Sumedrea, in 2013-2014, at the 

Research Institute for Fruit Growing Pitești, Romania. 

The first flight peak was registered in 23 May, with 17 

captures/3 days, the second peak in 18 July, 27 
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captures/3 days and the most severe one on 18 August, with 30 captures/3 days (figure 8).

 

 

 
Fig. 8. The seasonal flight activity of codling moth, in 2016, on conventional and organic apple. 

 

Mating dispensers 

  
When compared with the population dynamic and 

the seasonal flight activity registered in the 

conventional orchard, the captures made in the organic 

experimental filed, using the CHECKMATE CM-XL 

disruptors, proved a high efficiency. The maximum 

number of captures was 4, on 23 May, at the beginning 

of monitoring period. The number of captures was 

significantly lower in the organic testing field, 41 

captures, compared with 383 captures on the 

conventional orchard. 

  In Arad, because we close nets only in 10 of May, 

we have problems with the apple blossom beetle 

(Epicometis hirta), which is coming from the near by 

rape fields. E. hirta totally destroys the apple flowers, 

causing important quantitative losses. Still, we noticed 

that the attack was more severe on the exterior side of 

the orchard, so no major losses were counted on the 

entire field. 

  

 
Fig. 9. Benefic entomofauna 

killed by sticky traps 

 

Sticky traps 
By comparing the two orchards, we determinate 

that the orchard in Arad had up to 80% less insects and 

we consider that the reason for this big difference is the 

use of the closed hail net system.  

Regarding the sticky traps, those have to be used in 

open space orchards with great caution, because they 

can affect and destroy the use full insects but also 

birds. The observations of the number of insects, both 

benefic and pest was significantly lower in Arad 

orchard, were the anti-hail system also closes the 

lateral sides of the orchard. In the flowering period, the 

anti-hail system is let open, so that the apple flowers 

could be easily pollinated. 

  

Conclusions 
 
The use of mating disruptors proved to be highly 

efficient in disorienting the C. pomonella adults, as 10 

times less insects were trapped in the AtraPom 

pheromone traps.  

The anti-hail net system is beneficial, besides 

protecting against hail, in reducing splashes to remove 

harmful insects, but this favors the development of 
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scab, creating the greenhouse effect and maintaining 

high humidity. 

Our observations proved that the sticky traps affect 

the useful entomofauna and fauna and should be used 

mainly in greenhouses and plastic tunnels, but not on 

the open filed. Sticky traps are useful for determining 

the orchard pests as long as they are used with 

restraint, helping their location farmer in detecting 

insects present and taking a decision on the substances 

used to cope with problems arising punctual. 
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