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Abstract

Original scientific paper
Apricot flower midge (Contarinia pruniflorum) emerged in February-March and lay eggs on the flower buds of the apricot trees. The larvae
hatching feeds through the bud wall and flower genital organs. The damaged flower does not turn into fruit. It is a pest that directly affects
the yield. This study was carried out in Malatya and Elazig provinces (Turkey) in 2017-2018. Prevalence areas in apricot orchards and the
damage rate were determined. The highest infestation rate of the pest is in Kale and Battalgazi districts of Malatya and Baskil district of
Elaz1g with 100 %, then, Yesilyurt 95%,Yazithan 90%,Ak¢adag 76%, Darende 75%, Kuluncak 50%, Arguvan 50% and Dogansehir 12.5%
followed by infestation rates. No pests were found in the orchards which were controlled in Hekimhan district of Malatya and Elbistan
district of Kahramanmaras. Although the damage rate varies according to years, it was determined that the flower damage rate was 0.7%
and the fruit set rate was 10.6 % in orchard in Kale where the pest control is done, while the damage rate was 11.8% and the fruit set rate
was 2.9% in the orchard without pest control in 2017. In 2018, when compared with orchards with or without pest control, while there was

damage in the number of flowers, but there was no change in the amount of fruit.
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1 Introduction

Apricot flower midge (Contarinia pruniflorum
Coutin & Rambier Diptera: Cecidomyiidae) was firstly
identified in Prunus species [1]. Then, it was detected in
culture Prunus species in Czechoslovakia, Italy, Greece,
and Turkey. Some studies have been done on this pest by
researchers such as determination and pest control [2-6].
First time in Turkey, it was determined that apricot
damage given by this pest in Malatya province [7,20,21].
C. pruniflorum, a new pest of apricot, was first identified
morphologically by molecular characterization using the
COl gene sequence [21].

Adults of the pest lay eggs on the flower buds of the
tree, the larvae hatching feeds through the bud wall and
flower genital organs. The damaged flower does not turn
into fruit. Apricot is an important source of economic
income for Malatya and its districts. Half of the apricot
trees, approximately 16 million, in Turkey are planted in
Malatya [8]. This number is increasing every year. Turkey
which produces 60% of the world’s dried apricot is also
the dominant country in apricot export [19].
Approximately 85% of dried apricots in Turkey are
produced in Malatya province [9].

Many pest species are threatening this source of
income such as Apricot flower midge. Especially for
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climatic reasons, the pest population has increased for a
few years and caused serious damage especially in the
apricot orchards of Malatya province. Knowling of its
prevalence area and damage rate is necessary for pest
control.

The study was conducted to determine the prevalence
areas in apricot orchards in Malatya province and its
vicinity to the pest control correctly. Also, the damage rate
in Kale district of Malatya province in Turkey was
determined.

2 Material and Method

The material of the study was apricot flower midge,
apricot trees and the results of previous studies.

2.1 Determination of Prevalence Areas of Contarinia
Pruniflorum

The study was conducted in Kale, Battalgazi,
Yesilyurt, Yazihan, Hekimhan, Akgadag, Arguvan,
Dogansehir, Kuluncak districts of Malatya province with
Baskil district of Elazig in 2017 and, in Darende district
of Malatya and Elbistan district of Kahramanmaras
province in 2018. The study area comprises
approximately 53% of the Turkey apricot trees [10].
Orchards were controlled in these areas in the apricot
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flowering period (February, March, April). Survey studies
were conducted by making systematic samplings based on
0.01% of the total number of trees [11]. While
representing the number of trees to be controlled in the
selected orchards, the number of trees controlled in each
orchard is limited to a maximum of 6 trees for sampling
in more orchards. The number of trees checked is given in
Table 1. During the survey, the trees were examined by
the eye. Each tree was examined for at least 3 minutes and
the inside of the unbossed buds was examined. When the
pests were detected in the controls, that tree was admitted
as contaminated.

Plant parts contaminated with pests were collected
and put on paper bags and brought to the laboratory and
necessary counts were made. The prevalence rate was
determined by comparing the contaminated trees to the
total examined number of trees.

2.2 Determination of Damage Rate

The studies; It was carried out in an apricot orchard in
Kale district of Malatya, where the pest population is
dense. Insecticide (25 g deltamethrin, 30 ml dose in 100
liters of water) was applied to the selected four trees

during the period of laying eggs (23.02.2017 for 2017 and
11.02.2018 for 2018) of the pest. No insecticide was
applied to 4 other trees. Then, in the flowering period,
250’s flowers were counted from 1.5-2 m height, 4 sides
of each tree and, damaged flowers and the fruit set rate
were counted. The data were analyzed with the SPSS 16.0
statistical program. The studies were conducted in 2017
and 2018 for 2 years.

3 Results and Discussion
3.1 Prevalence Areas of Contarinia Pruniflorum

Table 1 shows the number of controlled trees and
infestation rates in the districts.

When Table 1 is examined, the highest infestation rate
of the pest is in Kale and Battalgazi districts of Malatya
and Baskil district of Elazig with 100 %, then, Yesilyurt
95%, Yazihan 90%, Akcadag 76%, Darende 75%,
Kuluncak 50%, Arguvan 50%, Dogansehir 12.5%
followed by infestation rates. No pests were found in the
orchards controlled in Hekimhan district of Malatya and
Elbistan district of Kahramanmaras.

Table 1. The number of apricot trees in the study area and trees controlled

Provinces Districts Total number of Controlled tree Infested trees Infestation rate
trees (Piece) (Piece) (Piece) (%)
Battalgazi 1210000 120 120 100
Yesilyurt 1115000 120 114 95
Akcadag 1416000 150 114 76
Arguvan 168400 24 12 50
Darende 1233850 120 90 75
Malatya Dogansehir 465700 48 6 125
Hekimhan 815000 84 0 0
Kale 184540 36 36 100
Kuluncak 378500 36 18 50
Yazihan 651500 60 54 90
Elazig Baskil 768060 84 84 100
Kahramanmarag Elbistan 1114000 132 0 0

C. pruniflorum was firstly identified in wild Prunus
species such as Prunus sipinosa and Prunus mahaleb [1].
However, nowadays the damage to species such as apricot
and plum has increased. Although the wild Prunus species
are their main hosts, the pest has started to damage Prunus
species such as apricot and plum grown commercially and
having similar phenological periods with the increase of
pest population. [12] stated that the life cycle of the pest
was very closely related to the phenology of the host plant
and the increase in the density of this insect in apricot trees
might be related to the synchronization of the phenology
of apricot with the phenology of wild Prunus species.
They also stated that this may be the reason why C.
pruniflorum migrated from the main host plants to apricot.

The pest has been so far determined in France-Drome-
Heraulth-Normandy regions [1,12,13], Italy- Bologna [2],
Czechia [14], Belgium [4], Greece- Corinth [15] and
Turkey-Malatya [7,20]. When we consider the regions
where the pest is generally seen in the Mediterranean
countries, and the pest prefers apricot trees or the damage
in apricot is more apparent.

3.2 Damage Rate

To determine the damage rate, counts were made in
the parcels pesticide applied and pesticide-free, and given
in Table 2- 3. Statistical evaluation of the data is given in
Table 4-5. In 2017, there was a statistical difference
between pesticide applied and pesticide-free applications.
In 2018, although there was a statistically significant
difference in the number of damaged flowers and the
damage rate of flowers, there was no difference in the fruit
set rate.

When Table 2 is examined, it is seen that the average
flower damage rate of the pesticide-free orchard is 11.8%
and the fruit set rate is 2.9% in 2017, while the flower
damage rate in the pesticide applied orchard is 0.7% and
the fruit set rate is 10.6%. When Table 3 is examined, it is
seen that the average flower damage rate in the pesticide-
free orchard is 3.8% and the fruit set rate is 19.8%, the
flower damage rate in the pesticide applied orchard is
0.1% and the fruit set rate is 20.7% in 2018. According to
meteorological data in 2018, the air temperature in the
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first half of February (Table 6) was higher than the
seasonal norms, which caused the high insect population.
However, high temperatures led to rapid growth in the
plant, which caused the flower buds to develop rapidly,
thereby shortening the appropriate period for the insect to
lay eggs. Although the population is high, it is considered
that the damage level in the buds is low due to the short
duration of overlap between the oviposition time and the
phenological period of the plant. The physiological
development of the plant and consequently the suitability
of the phenological period affected the insect damage.

[16] reported that the flower damage caused by C.
pruniflorum in apricot orchards in Greece reached 60-
65%. This ratio is very high and can result in a significant
decrease in yield.

To determine the effect of the direction in
applications; pesticide applied and pesticide-free
applications were subjected to the Anova test in SPSS
16.0 statistical program under 4 different groups (east,
west, north, and south) and it was found that the directions
were not important in both years.

Table 2. Damage Rate of Contarinia pruniflorum (2017)

Replications ~ Number Number of damaged Flower damage rate Fruit set (Pieces) Fruit set rate (%)
of flowers (Piece) (%)
checked  pesticide pesticide- pesticide  pesticide- pesticide  pesticide- pesticide  pesticide-
flowers applied free applied free applied free applied free
(Piece)
1. Rep. 1000 6 164 0.6 16.4 109 42 10.9 4.2
2. Rep. 1000 8 96 0.8 9.6 40 45 4 4.5
3. Rep. 1000 8 123 0.8 12.3 163 18 16.3 1.8
4. Rep. 1000 6 89 0.6 8.9 112 11 11.2 1.1
Mean 7 118 0.7 11.8 106 29 10.6 29
Table 3. Damage Rate of Contarinia pruniflorum (2018)
Replications Number Number of damaged Flower damage rate Fruit set (Pieces) Fruit set rate (%)
of flowers (Piece) (%)
checked  pesticide  pesticide-  pesticide  pesticide-  pesticide  pesticide-  pesticide  pesticide-
flowers applied free applied free applied free applied free
(Piece)
1. Rep. 1000 1 61 0.1 6.1 189 194 18.9 19.4
2. Rep. 1000 1 34 0.1 3.4 228 242 22.8 24.2
3. Rep. 1000 0 31 0 3.1 160 214 16.0 21.4
4. Rep. 1000 2 29 0.2 29 253 144 25.3 14.4
Mean 1 38.75 0.1 3.87 207.5 198.5 20.75 19.85
Table 4. T-test results between pesticide applied and pesticide-free applications (2017)
N mean Standard deviation F Sia.(p)
Damaged flower (pieces) pesticide-free 16 29.5000 14.04279 15.86 0.00
pesticide applied 16 1.7500 77460
Flower damage rate (%) pesticide-free 16 11.8000 5.61712 15.86 0.00
pesticide applied 16 .7000 .30984
Fruit set (pieces) pesticide-free 16 7.2500 6.07179 0.00
pesticide applied 16 26.5000 19.74842 8.83
Fruit set rate (%) pesticide-free 16 2.9000 2.42872 8.83 0.00
pesticide applied 16 10.6000 7.89937
Table 5. T-test results between pesticide applied and pesticide-free applications (2018)
N mean Standard deviation F Sig.(p)
Damaged flower (pieces) pesticide-free 16 9.6875 5.05594
pesticide applied 16 0.2500 0.57735 11.758 0.002
Flower damage rate (%) pesticide-free 16 3.8750 2.02237
pesticide applied 16 0.1000 0.23094 11.758 0.002
Fruit set (pieces) pesticide-free 16 49.6250 22.15664
pesticide applied 16 51.8750 12.53196 7.014 0.13
Fruit set (%) pesticide-free 16 19.8500 8.86266
pesticide applied 16 21.3750 5.46303 5.327 0.28
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Table 6. February temperature values in Kale district of Malatya province (°C)

2017 2018
D Daily Maximum  Daily Minimum Daily Average Daily Maximum  Daily Minimum Daily Average
ays Temperature Temperature Temperature Temperature Temperature Temperature
p p p p p p
1 2.1 -5.6 -2 9.8 0.4 4.7
2 4.9 -5 -1.8 8.9 -0.2 3.6
3 7.2 1 4.5 9.5 3.3 7.4
4 6.5 -3.1 1 7.7 2.3 5
5 5.9 0 2.4 10.2 3.3 6.1
6 8 14 3.8 11.6 2 6
7 8.9 0 36 8.3 2.4 4.8
8 9.5 2.7 5.4 11.8 2.2 6.7
9 9.6 2.2 5.4 10.5 3.7 7.1
10 12 3.5 7 10.1 2.4 6.2
11 11.1 0.8 5.7 15.8 4.8 9.1
12 8 0.2 3.8 14.7 7.3 11.3
13 5.8 -2.6 1.3 13.2 6 9.4
14 4 -4.6 8.6 11.7 1.8 7.5
15 2.9 -3.5 4.2 14.1 7.2 10.9
16 4.4 -3.6 -0.1 14.8 5.2 9.6
17 3.8 -4.7 -1 12.2 7.3 9.9
18 5.9 -5.4 -0.6 7.5 4.8 6.3
19 8.5 -3.2 1.8 11.9 1.7 6.8
20 9 -2.2 2.8 12.4 3.8 7.6
21 11.3 -1.5 4 9.3 6.8 8.3
22 14.6 1.1 6.5 10.4 6.3 7.9
23 12.8 4.5 8.2 12.6 3.5 7.3
24 13.4 0.9 6.6 13.6 4.1 8.4
25 15.7 3.3 9.3 10.2 6.4 8.4
26 14 3 8.4 9.2 2.5 5.5
27 16.1 4 9.6 10.5 7.2 8.9
28 16.7 4.7 10.2 14.3 3.2 8.4

When the damage type of the insect is examined;
larvae hatching progresses in the flower petals and settles
into the bud. There, it begins to eat the bud wall and the
flower does not bloom. Therefore, flowers do not turn into
fruit and cause damage that affects the amount of product.
Damaged buds are seen on the tree even after the flower
petals are completely shed at the end of flowering (Fig. 1).

Figure 1. Damage typé a- Not bloomed flower with C. pruniflorum,
b-Healthy flowers with petals shed at the end of the flowering period

When the population was dense, the harmony
between the oviposition time and the phenology of the
plant caused harm to both flower and fruit set. [15] stated
that the pest was firstly detected in Emilia Romagna, Italy
in 1996, although the presence of the pest was very limited
at the beginning in apricot, it had a serious effect on
apricot blossoms in recent years and the pest symptoms
increased especially with late spring frosts.

In the study, it was determined that the insecticide
with the active ingredient deltamethrin was successful in

the pest control when the pest started to lay eggs.
However, the pest control should be decided by
monitoring the biological periods of the insect and
temperature data, and chemical control should not be
made unless necessary. Alternative pest control methods
should be developed due to adverse effects of chemicals
on the environment, human health, residues in plants,
increasing chemical resistance in insects and the pest
control in organic orchards where the use of the chemical
is restricted. In chemical control studies against to the
adult stage, [2] found that microencapsulated fenitrothion
treatments were significantly more effective than
phosalone and acephate applications in control studies
against pest in Bologna Imola, Italy. [12] stated that the
reduction of winter oil applications in orchards is
beneficial for the pest, however, applications such as an
oleoparathion Parathion-ethyl between bud swelling
period and red bud period will reduce this damage to a
large extent. They stated that it is possible to abolish the
use of oleoparathion-based chemicals in Europe by legal
regulations and therefore, alternative solutions should be
found to eliminate the infestation. On the other hand, they
stated that the problem is still not solved in organic
orchards and, it is the most important problem in apricot
orchards in Drome and should be monitored. [15] stated
that the pest control in apricot should be done against
adults in Emilia Romagna, Italy in 1996. In the study it is
stated that the severity of the damage was due to the
harmony between the flight period of the insect and the
pink bud period of the apricot, the adults were affected by
strong rains, strong winds and severe temperature drops
and the side effects of insecticides to the environment and
other beneficial insects should be taken into consideration
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when chemical control is made against the pest. [17]
reported that apricot flowers, which were attacked by the
pest, did not open and hung on the branch, became
swollen and blackish. They reported that a pre-flowering
pest control against Brachycaudus persicae and
Hyalopterus pruni was effective against C. pruniflorum
using neonicotinoid group chemicals (acetamiprid,
clothianidin, imidacloprid, nitenpyram, nithiazine,
thiacloprid, and thiamethoxam). Ondet (2004), in the
study conducted in GRAB (Groupe de Recherche en
Agriculture Biologique) in 2002, it was determined that
Quassia amara L. against C. prunuflorum was statistically
different from the control application and 60% more
effective. [18] in their study, a ground application with Q.
amara L. applied to remove the newly emerging adults.
According to the results of the flower counting, the
application with Quassia did not have a significant
difference compared to the control, and so the application
of Quassia at ground level was not effective.

As a result; the pest is gradually increasing its
prevalence areas over the world. It has been a pest that has
a direct effect on the yield, especially in apricot areas,
until recently it has not been detected. It is necessary to
the pest control if the population is high by determining
the emergence time of the pest. Especially in the low
population, chemical control should be avoided. It is
important to investigate alternative control methods for
chemical control such as bioinsecticide use, cultural and
biotechnical methods. Sudden temperature drops
occurring at the oviposition time, adverse climatic
conditions such as precipitation and strong winds, as well
as sudden high temperatures that cause rapid progression
of plant phenology, have reduced the oviposition of the
pest. In such cases, the negative effect of the pest on the
fruit set decreases. However, the damage of this insect is
more distinct in the years when direct damage occurs in
flowers and fruits due to late spring frosts.
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