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Abstract       The general objective of the work was to establish the plant 
protection management system for the apple culture and assessment of their 
influence on apple orchards yield and quality. To achieve the expected 
objectives was organized an experiment with ‘Idared’ cv., grafted on M106, 
1000 trees/ha, where the specific indicators of the apple orchard management 
system were determined. The experiment about disease and pests control 
management was organized with the following  graduations: a1 -standard 
chemical control methods; a2 -chemical control of “low risk”; a3 -biotechnical 
control methods; a4 -biological control. Diseases management strategies 
using biotechnological and biological tools lead to even better response of the 
apple trees. In biotechnological and biological treatments, the attach 
frequency (F%) of Venturia inaequalis and Podosphaera leucotricha on 
leaves and shoots ranged between 0.55% and 1.88% face to 4.00–5.44% in 
untreated plots. Also in low risk and biotechnological treatments the frequency 
of Erwinia amylovora attack on shoots was lower (F% = 7.66% and 3.44%) 
compared to untreated plots (F% = 65.55%).   
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Because the diversity of ecosystems in the 
moderate latitudinal zones is lower than at tropics, the 
harmful insects can concentrate on less “target 
organisms” and thus can cause more damage [3; 7]. 
Influence of wet or dry periods, namely cold or hot is 
decisive for both the crop evolution and for the attack 
of pests and diseases against the plant [5; 8,9]. Even at 
the moderate altitudes, the temperature conditions are 
decisive for the eggs and larva’s to survive over winter. 
In certain regions under favorable climatic conditions, 
pests of low economic importance (for instance the 
mining moths) as well as the common pests (as aphids) 
can have a large development cycle favored by the 
longer growing seasons. Also, due to the temperature 
raise in the past decades, most of the pests have 
extended their periods of maximum activity lately. 
 
Material and Methods 

 
The experiment was carried out in a 7 year old 

orchard (2008). It was used 'Idared' cv. grafted on 
MM106, planting spacing 4,0×2,5m, trained as slender 
spindle; the soil management system was the sod 
between rows and clean cultivation along the row, 
tilled, herbicided and mulched. The experimental 
scheme included 3 graduations, as follows: a1- standard 
chemical control methods; a2- chemical control using 
“low risk” insecticides based on mineral oil, inorganic 

fungicides based on copper and sulphur used in the 
organic fruit growing, and fungicides based on 
mancozeb, captan, chlorotalonil, ditianon, propineb 
with a contact action and less harmful;  a3- biotechnical 
control methods specific sexual pheromone traps, optic 
traps, “RCI” insecticides, insect growth regulators 
inhibitors of insect metamorphosis; a4- biological 
control: biological products that means insecticides and 
fungicides based on bacteria and antagonist fungi 
(Bacillus thuringiensis, Saccharopolyspora spinosa, 
etc.), vegetal extracts.  

Results and Discussion 
 
a)  Results on apple “key” diseases monitoring and 

comparative evaluation of phyto-protection schemes.  
In case of scab -Venturia inaequalis (Fig. 1.a), 

the attack frequency on leaves F% was low, ranging 
between 0.77-0.88% in the biological (a4) and 
biotechnical (a3) plant protection treatments versus the 
chemical control (a1) and low risk chemical control (a2) 
where F% ranged from 1.1% to 1.77%. In the control, 
the strike frequency on leaves F% went up to 5.44%. 
As regard powdery mildew, Podosphaera leucotricha 
(Fig. 1.b) F% on leaves was low, between 0.55-1.11% 
in the biotechnical (a3) and biological (a4) control 
treatments, versus the “low risk” chemical control (a2) 
and chemical (a1) where F% recorded 3.77% and 
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4.11% respectively. In the control plot F% on leaves 
reached 5.44%. In the investigated period, the intensity 
of powdery mildew on leaves was under medium (3 
grade) in the chemical control (a1), “low risk” (a2) and 
untreated control treatments, while the intensity on 
shoots was medium (4 grade). The best results were 
recorded in the biotechnical control (a3) treatment 
where the attack intensity both on leaves and shoots 
was very low.  

Fig. 1c shows the attack of E. amylovora in all 
treatments, under the favorable conditions of 2007.   
The lowest attack frequency on the herbaceous shoots 
had values between 3.44% in the biotechnical control 

treatment (a3), 7.66% in “low risk” chemical control 
(a2) and 12.88% in the biological treatment (a4). 
Comparatively, in the untreated control, 59.44% attack 
frequency was recorded. The standard control 
treatment showed the highest frequency, 24.70% 
versus the other ones. In all treatments the attack 
intensity was 7 grades. 

Regarding the mining insects flight dynamic, 
the values recorded in the pheromone traps, 
“AtraBLANC” went over the economic damage 
threshold (EDT) with the summer generations [1, 6, 9, 
10. Table 1 shows the attack of leaf miners in all 4 
treatments.

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Frequency of a) Venturia inaequalis, b) Pdosphaera leucotricha and  
c) Erwinia amylovora attack on shoots (2008) 

 
Table 1 

Effects of phitosanitary applications in the control of leaf miners 
Attack on leaves caused by: 

Ph. corylifoliella Ph. blancardella L. scitella Treatment 
F % Miners no. F % Miners 

no. F % Miners 
no. 

a 1- Chemical standard  12.3 1-3 7.3 1-3 1.0 1 
a 2 - Low risk 12.6 1 9.0 1-2 0.6 1 
a 3 - Biotechnical 23.0 1-2 20.0 1-2 0.0 0 

CRF 31.6 1-3 31.0 1 0.0 0 
2 Hexan 41.3 1-2 37.0 1-3 0.0 0 a 4 - Biological 
CRF + Hexan 27.0 1-3 23.0 1-2 0.0 0 
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One can see that the highest damage was 
caused by Ph corylifoliella (shield leaf miner) followed 
by Ph. blancardella (spotted leaf miner) and L. scitella 
(circular leaf miner). The lowest damage was recorded 
in the “chemical standard” and “low risk”: 12.3-12.6% 
leaves with Ph. corylifoliella mines and 7.3-9.0% 
leaves with Ph. blancardella mines. In the other 
treatments, the values were 23.0-41.3% for Ph. 
corylifoliella and 20.0-37% for Ph. Blancardella. 

b) Influence of the beneficial (associated 
useful entomofauna) 

Regarding the impact of the beneficial on the 
leaf miners, the preliminary results were satisfactory in 
all 4 experimental treatments.  

Concerning the structure and prevalence of 
the leaf miner species, it is well known that the 
population of this group of pests includes 3 species 
Phyllonorycter corylifoliella representing 41.3-65.1% 
of the total population, Ph. blancardella representing 
20.4-40.8% and Leucoptera scitella which is present 
into a smaller extend: 4.3-17.8% (table 2).

 
Table 2 

Structure and prevalence of the leaf miners 
Damages on leaves caused by: 

Treatment Total of leaf 
miners Ph. corylifoliella 

(%) 
Ph. blancardella 

(%) 
L. scitella 

(%) 
a 1- Chemical standard 480 61.6 23.7 14.5 
a 2 – Low risk 454 65.1 20.4 14.3 
a 3 - Biotechnical 509 55.2 28.8 15.9 
a 4 - Biological 752 41.3 40.8 17.8 

 
As regard the larva’s natural mortality of the 3 

species leaf miners, one can see a raising value from 
the chemical standard treatment, a1-58.9% to the 
biological treatments, a4-81.5%. The mortality was 

caused by various reasons like: 4.4-10.4% larva’s were 
parasited 39.5-63.4% were killed by predators, 1.9-
9.2% were affected by entomopathogenic fungi and 
7.4-9.8% were killed from unknown reasons (table 3). 

 
Table 3 

  Causes bringing about the natural mortality of larva’s 
of which: 

Treatment 
Total no. of 

studied 
mines 

Viable 
(%) 

Parasited 
(%) 

Plundered 
(%) 

Entomo-
pathogenic 

fungi 

Other  
causes 

(%) 
a 1- Chemical standard 480 41.1 10.4 39.5 8.9 0.0 
a 2 – Low risk 454 36.3 4.4 48.6 3.0 7.4 
a 3 - Biotechnical 509 31.6 7.2 42.0 9.2 9.8 

a 4 - Biological 752 18.5 6.2 63.4 1.9 9.8 

 
Table 4 

Results on the parasitical fauna of the mining insects. 
of which: 

Treatment 

Total no. 
of  

parasited 
larves 

Apanteles spp. 
 (%) 

Simpiesis spp.  
(%) 

 Holcotorax spp. 
(%) 

a 1- Chemical standard 10.4 56.0 44.0 0.0 
a 2 - Low risk 4.4 95.0 5.0 0.0 
a 3 - Biotechnical 7.2 67.5 27.0 5.4 
a 4 - Biological 6.2 38.2 57.4 4.2 

 
The parasitation was mostly done by the 

wasps: Apanteles spp., Simpiesis spp. and Holcotorax 
spp. The highest parasitation was done by the 
parasitical wasp Apanteles spp. (38.2-95%) followed 
by Simpiesis spp. (5.0-57.4%) (table 4). The wasp, 

Holcotorax spp. produced the lowest parasitation level 
(4.2-5.4%). Among predators, only Allothrobium 
fuliginosus was found at the place of victim. This is a 
very important complementary predator within the 
zoophagous pests in the fruit orchards [2,9, 11].  
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Conclusions 
 

• The biotechnical phytoprotection scheme (a3), 
provided the best control of apple scab and 
powdery mildew. 

• Beneficial insects activity contributed to a 
better control of the damages produced by 
especially by the microlepidoptera 

• The results recorded so far in the comparative 
evaluation of 4 experimental control 
treatments emphasized the most efficacious 
ones for the pest and disease integrated 
control: biotechnical (a3), biological (a4) and 
low risk chemicals (a2), 

Simultaneous application of plant protection 
management schemes and the best technological 
practices, provided the amplification of the growth and 
the fruiting process, the limits of the sustainable fruit 
yielding capacity being maintained. 
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