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Abstract: Pheromones are highly volatile substances released by insects in micro quantities to communicate with each other. They were discovered in 
1959 by Peter Carlson and Martin Lusher. For a person, it was very important in this discovery that pheromone is not just a smell, but an odor-command, 
a smell-command, having felt that the insect performs a certain action. By learning to synthesize pheromones artificially, a person was able to order 
insects and control their behavior. The simplest and most obvious way to use this unique opportunity was to order pests to go into traps. Thus, you can 
either completely get rid of them, or at least precisely determine the moment of their appearance and quantity, in order to further develop an effective 
plan of struggle. 
 
Index Terms: butterflies, cocoon, descendant, ―disorientation‖, grapholitha insects, ―male vacuum‖, molesta, pheromone, pheromone traps (FL), 
phyllophagous insect, worms.   
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1 INTRODUCTION                       
This Grapholitha molesta (Eastern codling moth) is the most 
common insect in the world and is found in many European, 
American, and Asian countries[1].  Grapholitha molesta is a 
phyllophagous insect that harms both fruit and orchards, 
damaging both branches and fruits. First of all, it damages 
peach, quince, as well as cherries, cherries, apricots and other 
trees. Grapholitha molesta winters in a dense cocoon in the 
form of adult worms in the shelters of various trees (bark, 
cracks). In the early spring, in March-April, butterflies fly out of 
cocoons [2]. It develops during the season and gives 3-5, 
sometimes 5-6 (Hummel, 1988) offspring, and when autumn 
comes, it prepares for wintering [1,3,4]. 
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Fig 1. a worm penetrating the growth point of a branch. 

1– a worm penetrating the growth point of a branch; 2,3- 
drying of the growth point of the branch; 4-type of harm from 
the inside; 5- dried young branch. 
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Fig 2. Damage to the eastern moth on peach fruits: 
1,2- appearance of infected fruits; 3,4- internal view of infected 
fruits; 5- codling worms. 
 
Eggs laid on different parts of the tree turn into worms and 
cause damage, mainly on the surface of the fruit (Fig. 2). In 
peach orchards, untreated by biological and chemical methods, 
30-40% of fruits are damaged, and their value drops sharply. 
Farms can suffer 9-15 million soums from each hectare [5,6]. 
Grapholitha molesta’s (Busck) pheromone was studied by many 
scientists in many countries, however, it was first discovered by 
Roelofs in 1969. It is interesting to note that all of the 
experiments have various results in different countries, 
therefore, you can see that results in the following table 1 [7]. 
One of the key factors in obtaining a high yield and loss-free 
storage in agriculture is the protection and control of pests, 
diseases and weeds. Every year, due to pests, humanity 
loses: 203.7 million tons of grain; 228.4 million tons of sugar 
beets; 23.8 million tons of potatoes; 23.4 million tons of 
vegetables; 11.3 million tons of fruits [8]. Each year 
Grapholitha molesta (Busck) brings great harm to the gardens 
of the Republic of Uzbekistan. It was determined that 
Grapholitha Molesta (Busck) feeds on more than 30 tree fruits. 
Uzbek scientists have found that Grapholitha molesta (Busck) 
is especially harmful to peach, plum, pear, apple, and cherry 
trees in orchards in Tashkent, Samarkand and the Fergana 
Valley [9]. 
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Table 1. Countries and control 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In recent years, in the fight against pests and for the protection 
of plants, biological methods have been mainly used, which in 
turn are harmless to the environment, people and animal 
husbandry. In this regard, reducing the environmental impact 
of chemicals is one of the most important issues at present. 
For this purpose, it is advisable to develop methods for the 
synthesis of pheromones of various pests. World experience 
uses elements of an integrated system to combat Grapholitha 
Molesta, which is used in the fight against apple worms (Cydia 
pomonella). The success of this system is due to the control of 
mature insect breeds. Use of generic pheromones (RF) and 
pheromone traps (PL) in this area: detection of insects in the 
garden, determination of its density and direct control of it 
(collecting a butterfly - ―male vacuum‖; distraction of mature 
breeds - ―disorientation‖) [10,11]. Based on the foregoing, to 
combat Grapholitha molesta, which annually causes significant 
damage to the fruits of Uzbekistan, we set ourselves the 
following tasks: 
1. Synthesis of sexual pheromone of the eastern moth by 

chemical reactions; 
2. Assessment of the level of activity and specialization of the 

synthesized substance. 
3. Determination of the duration of the "work" of pheromone 

traps containing synthetic pheromones. 
 
The studies were conducted in 2019 on the farms of the 
Uzbekistan district of the Fergana region. Two different 
samples of the genital pheromone of the eastern codling moth 
(Grapholitha molesta Busck.) Were tested on young peach 
trees. For this, three pheromone traps from each sample were 
installed around trees at a distance of 30–40 m from each 
other. Pheromone traps were made in the form of a triangle, 
on the basis of laminated paper on which glue was applied 
(Fig. 3). 
 
 
 

Table 2. Distributed objects of the control of the territory of the 
Republic of Uzbekistan (comparative table) 

№ 
Named 

quarantine 
objects 

Infected Area of 
infection (h) Differe

nce 
(+/-) 
(h) 

Areas Region 

2012 2017 2012 2017 2012 2017 

1 
Grapholitha 
molesta Busk. 

5 5 37 59 
1812,

9 
1819,

2 
6,28 

2 
Quadraspidiot
us perniciosus 

8 8 28 59 
574,6

8 
587,1

3 
12,45 

3 
Leptinotarsa 
decemlineata 
Say 

11 11 91 93 
5409,

5 
4065,

2 

-
1344,

3 

4 
Dialeurodes 
citri Ashm 

6 7 21 51 18,9 581,5 52,6 

5 
Pseudococcu
s comstocki 
Kuw 

14 14 120 136 6650 
5909,

4 
-740,6 

6 
Phyllocnistis 
citrelia Stain 

7 8 25 80 22,3 1800 
1777,

7 

7 
Phthorimaea 
operculella 
Zell 

0 5 0 10 0 11000 11000 

8 
Acroptilon  
repens (L) 
D.C. 

14 14 103 94 17145 5048 
-

12097 

9 
Ambrosia  
aftemisiifolia 
L. 

1 1 1 1 0,5 0,5 0 

1
0 

Cuscuta  sp. 
sp. 

14 14 162 222 
4954,

4 
3420,

5 

-
1533,

9 

 
Observations were carried out from May to July 2019 to 
determine the activity, frequency, and duration of insect 
involvement with synthetic pheromone. The results are shown 
in table 3.  

 
 
 

Table 3. The results of a study of the activity of the synthetic 
pheromone Grapholitha Molesta synthesized by Institute of 

Bioorganic Chemistry, Academy of Sciences of the Republic of 
Uzbekistan, Field experience (Fergana region, Uzbekistan 
district, gardens of the Sitorabonu Dilshod Garden, 2019) 

 

 
 

№ Scientists Year Ingredient Ratio Country 

1 Roelofs W.L 1969 Z8- 12Ac  Canada 

2 Beroza M 1973 
Z8- 12Ac 
E8- 12Ac 

12OH 

1 
6,7 
10 

Chili 

3 Carde A.M 1979 

Z8- 12Ac 
E8- 12Ac 
Z8- 12OH 

12OH 

100 
7 
30 
6 

North 
America 

4 Nishida R 1982 

ethyl trans-
cinnamate 
R-mellein 
methyl cis-
jasmonate 

methyl 
epijasmonate 

0,5 
20 
0,3 
0,01 

Japan 

5 Masnyk M 1989 
7,7-difluoro-Z8-

12Ac 
 Korea 

6 Boo K.S 1996 
Z8- 12Ac 
E8- 12Ac 
Z8- 12OH 

95 
5 
1 

Korea 

7 
El-Sayed 

A.M 
2002 

Z8- 12OH 
E8- 12Ac 
Z8- 12Ac 

5,8 
2,9 
100 

Canada 

8 Natale D 2004 Butyl hexanoate  Korea 

9 Xiang X.M 2017 9Ald  China 

 

https://www.pherobase.com/database/compound/compounds-detail-R-mellein.php
https://www.pherobase.com/database/compound/compounds-detail-methyl%20cis-jasmonate.php
https://www.pherobase.com/database/compound/compounds-detail-methyl%20cis-jasmonate.php
https://www.pherobase.com/database/compound/compounds-detail-methyl%20epijasmonate.php
https://www.pherobase.com/database/compound/compounds-detail-methyl%20epijasmonate.php
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Fig 3. Peach orchard, where experiments and observations 

were carried out. 
 
Peach orchard, irrigated 1 and 2 - 8-9 years and the type of 
FL;  3 and 4 - butterflies caught in samples No. 2 and No. 5. 

 
4 CONCLUSION 
Based on the obtained and observed results, the following 
conclusions are made: 
1. Synthetic pheromones and pheromone traps, synthesized 

by researchers of the Institute of Bioorganic Chemistry of 
the Academy of Sciences of the Republic of Uzbekistan, 
are intended for oriental shrub moths, which are pests of 
peaches. 

2. The synthesized compounds are highly active. 
3. The duration of the synthesized pheromones with the 

involvement of Grapholitha Molesta butterflies is quite long 
(2-3 months). 

4. The difference in activity of the studied samples A-2 and A-
5 is insignificant. 

 
Based on the results presented above, we believe that this sex 
pheromone deserves practical use after formulating the 
appropriate methods. 
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