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Abstract: The article describes the results of research on the development, damage and prevalence of poplar leaf beetles (Melosoma 

populi L.) and willow leaf beetles (Galerucella luteola) in Tashkent and Khorezm regions of the country. It has been found that the 

development of poplar and willow leaf beetles depends on the type of trees and the air temperature. The average number was 

determined in the branches of the trees, in the first generation it was found that the number of beetles increased from an average of 

14.2 to 19.3. In the Tashkent region, the total egg-laying period of poplar leaf beetle females increased to the first period of May, and 

the total flight period of beetles increased to 22.3 in June. The female-male sex ratio of the beetle (males: females) was found to be on 

average 3: 6. It was found that the development of poplar and willow leaf-beetles populations mainly coincides with the first and second 

period of May, when the female beetle lays eggs. At the same time, during the development of poplar and willow leaf beetles, it was 

found a sharp slowdown in the rate of laying eggs and in the feeding of larvae at high temperatures. It was found that 75% of the leaves 

of the trees die as a result of the damage of the first generation worms of the willow leaf beetles. 
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1. Introduction 
 

Coleopteran insects have a wide spectrum in the 

entomofauna of the world, of which more than 360,000 

species are dangerous for agriculture [1], which makes up 

40% of all insects on earth and 25% of living organisms [2]. 

Because most bugs are phytophagous, they cause great 

damage in agriculture, forestry, and horticulture. In terms of 

ecological and morphological diversity, it has always 

attracted the attention of entomologists and biologists [3]. 

Researchers conduct phylogenetic and phylogeographic 

studies of coleopteran insects based on molecular markers 

[4]. GenBank stockpiles of this type of insect have been 

accumulated from such studies in recent years. 

 

In Uzbekistan, bugs (Coleoptera: Chrysomelidae) as leaf 

pests of ornamental trees cause great damage highly harmful 

species include Poplar leaf-beetle (Melosoma populi L.), 

willow leaf beetles (Plagiodera versicolora Laich.) and 

oriental leef-beetle (Agelastica alni orientalis Baly.) [5]. 

Poplar leaf beetles are a serious pest of willow and elm, in 

addition to poplar. The worms of the pest beetles eat the 

epidermis part of the leaves of the tree. As a result, the leaf 

falls off completely. The worms initially develop in groups 

and then spread out. They emit an odor on themselves during 

feeding on the leaves. Females lay up to 500 eggs. Other 

species of the leaf beetle Chrysomelidae can also be found in 

areas where it is present. Because the ecological 

characteristics of these pests will be adapted to one group 

[6].  

 

The Chrysomelidae family is one of the largest insects in the 

world, covering 35,000 species and 2,500 generations, and is 

a major pest of agriculture and forestry. One of these 

species, Chrysomela (= Melasoma) populi, is one of the 

main and dangerous pests of poplar [7]. 

 

Today, one of the main control measures in reducing the 

damage of this pest is the chemical control method. 

However, biological control measures for the pest have a 

broader and longer-lasting mechanism of action than other 

methods. Unfortunately, data on natural enemies of the 

species Melosoma populi L. are insufficient [8]. But some 

researchers have given brief data on these. In Romania, 

Theodorescu cited entomophages of poplar leaf beetles [9], 

in Turkey, Zeki and Toros [10] cited Hexamermis albicans 

(Mermithidae) [11] and Linobia coccinellae 

(Hemisarcoptidae) from the Tachinidae family as parasitic 

entomophages of poplar leaf beetles [12]. It was mentioned 

that Schizonotus sieboldi (Ratz.) (Pteromalidae) is also one 

of the most common species as a parasite of pupa [13]. The 

effectiveness of the predatory species Symmorphus murarius 

(L.) and Ancistrocerus nigricornis (Curt.) (Eumenidae), 

common in Kazakhstan, has been demonstrated [14]. 

 

In our country, among the deciduous pests of ornamental 

trees such as willow, elm and poplar, there are species 

Poplar leaf-beetle (Melasoma (Chrysomela) populi), elm leaf 

beetle (Gallerucella luteola Mule.), willow leaf beetle 

(Pyrrhalta luteolla), and their damage is high. Poplar leaf 

beetle – Melasoma populi is one of the most dangerous pests 

of young poplars and willows in the forests of our country. It 

is widespread in forest and foothills. The period of mass 

hatching of pest larvae is observed in the second decade of 

May. The pest is widespread in CIS countries, Southern 

Europe, China, Korea, Japan and India and is listed as the 
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main pest of ornamental trees [6]. The elm leaf beetle 

(Gallerucella luteola Muel.) Is widespread in all regions of 

Central Asia. The pest mainly infects willow and elm leaves, 

the affected leaves shed [15]. In the conditions of our 

country, leaf-eating insect pests and their damage on 

ornamental and forest trees are relatively little studied. For 

this reason, the goal is to study coleopteran leaf-eating insect 

pests of ornamental and forest trees and to study their 

bioecological indicators, such as damage, development 

speed, distribution and changes in the number of 

populations. 

 

2. Materials and Methods 
 

The study was conducted in 2018-2019 in the Tashkent and 

Khorezm regions of the country on the biology of 

coleopteran leaf-eating insect pests (Coleoptera: 

Chrysomelidae) and their development levels. The 

laboratory of the Department of Plant Protection of Tashkent 

State Agrarian University was used in the research.  

 

The territory of Khorezm region consists of low plains and 

small hills. Geographically located between 40 - 42 ° north 

latitude and 60 - 62 ° east longitude, the climate is dry, from 

decorative trees mostly planted elm, willow, poplar. Most of 

the Tashkent region is mountainous and foothill territories. 

Geographically located between 41-10° north latitude and 

69°-45° east longitude, from decorative trees the region is 

mostly planted with a large number of willows and poplars.  

 

Identification of affected trees and development of poplar 

leaf beetle (Melosoma populi L.) and willow leaf beetle 

(Galerucella luteola) begin in April. After wintering, the 

beetles were collected from the trees and delivered to the 

laboratory, where their development and species system were 

analyzed.  

 

In laboratory studies, a Memmert IPP IPP55 plus thermostat, 

an XSZ-152 binocular microscope for separating 

morphological labels, and a 70% alcohol liquid for insect 

storage were used. In late April and early May, the eggs and 

larvae of the beetles were collected and they were 

additionally fed in special glass jars. In studying the 

development of the pest in the field, the relative humidity 

and air temperature were noted separately. 

 

3. Results and Discussion 
 

The research was conducted to study the development and 

damage of coleopteran leaf-eating insect pests in ornamental 

and forest trees in Tashkent and Khorezm regions. Initially, 

the incidence rate of the pest was analyzed in Tashkent 

region. In Ortachirchik district of Tashkent region, a 

systematic analysis of coleopteran pests of willow and poplar 

was carried out and samples were collected from them. 

According to the collected specimens and tree damage, the 

most common species were poplar leaf beetle (Melosoma 

populi L.) and willow leaf beetle (Galerucella luteola). In 

terms of their population and damage to tree species, poplar 

leaf beetles were found to be more common in Tashkent 

region, while in Khorezm region, damage of willow (elm) 

leaf beetles and its population were higher. The time of 

emergence of the first beetles from the wintering period was 

observed when the air temperature warmed up to +18℃, ie 

in late March and the first ten days of April. 

 

The size of the poplar leaf beetle is 10-14 mm, the male is 8-

10 mm, dark red in color, with a black spot on the upper part 

of the wing. The head is bluish black. The eggs are yellow, 

the body of the worm is white-yellow, and the legs and head 

are black. The body is 7.3 mm, covered with black spots. It 

emits a pungent odor. It winters as a beetle in cracks in tree 

bark or under fallen leaves. Overwintering beetles emerge 

from hibernation in late March. After 8-10 days, the beetle 

emerges from the wintering and begins to lay 50-60 eggs on 

the backs of newly emerging leaves, the egg-laying period of 

which lasts until the end of May. Females are larger than 

males. Female beetles lay from 200 to 500 eggs.  

 

 

Table 1: Rate of occurrence of pests belonging to the Chrysomelidae family of the Coleoptera order on ornamental trees 

(Tashkent region, 2019) 
№ Type of the pest Order, family Rate of occurance 

Тashkent region 

1. Melosoma populi L. 
Coleoptera:Chrysomelidae 

+++ 

2. Galerucella luteola (Chrysomela luteola, Pyrrhalta luteolla)  MÜLLER, 1766. ++ 

Khorezm region 

1. Melosoma populi L. 
Coleoptera:Chrysomelidae 

+++ 

2. Galerucella luteola (Chrysomela luteola, Pyrrhalta luteolla)  MÜLLER, 1766. +++ 

 

The elm leaf-beetle is distributed in all regions of Central 

Asia. The pest mainly infects willow and elm leaves, the 

affected leaves fall off. The size of the beetle is 4-6 mm, the 

color is pale yellow-brown, the back is covered with short 

feathers. The front shoulder has three stripes and a bulge 

across it. It has longitudinal stripes on its wings. It lays its 

eggs on the back of the leaves. The worms are yellow and 

have long stripes on either side of the body. The anterior 

segments of the larvae protrude 8-10 hairs on either side. The 

worms gnaw the leaf of the tree in various forms. Beetles 

hibernate under a separate bark and in its cracks, emerge 

from hibernation in the first half of March and lay their eggs 

in May. He laid 26-30 eggs in groups on the underside of the 

leaves. Worm hatch from eggs after 6–7 days. 

 

It was observed that in July the first generation of beetles 

flew in large numbers and laid eggs in July, it died in August. 

Beetles of the second generation appeared in late August, and 

in September it was discovered that beetles hibernate under 

cracks or tree bark for the winter. The worm shed their skin 

twice during development. During the third bark shedding, 

the worm turn into a pupa in the soil around the tree root. By 
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August, they are fully developed and become beetles. This 

pest reproduces twice a year. 

 

It was found that the beetles that came out of the wintering 

were mostly females. Their egg-laying period mainly 

coincided with the end of April and the first ten days of May. 

The period of hatching of larvae from eggs was 4–5 days. On 

average, their number increased from 0.7 per leaf in the first 

generation to 1.2 in June. For pests, an increase in air 

temperature (+35 ℃) was unfavorable and the number of 

larvae decreased sharply. 

 

According to the study, by the population size of poplar leaf 

beetle in the Tashkent region, the period of gross laying of 

eggs of pest beetles was observed in late April and the first 

decade of May. Initially, the number of beetles was 1.3 per 

branch, but later their number increased to 14.2 in April. In 

late March and early April, the number of beetles that came 

out of wintering increased. Their total egg-laying period also 

increased when the air temperature rose to +24 ℃. In the first 

days of May, the number of pest eggs increased to 34.2 per 

branch. Up to 35-30 eggs were detected behind the leaves. 

Larvae increased in the second half and until the end of May. 

The period of gross pupation of the first generation larvae of 

poplar leaf beetles coincided with the second decade of June. 

 

The egg-laying period of the first generation beetles was 

determined in the second decade of July. The period of the 

appearance of second-generation beetles from pupae began to 

be observed in the second half of August, during this period 

it was found that beetles spread in all directions to winter. 

 

 

 
Figure 1: The population development of poplar leaf beetles (Melosoma populi L.) in poplar branches in Tashkent region. 

 

Areas with a high reproduction period and high populations 

of poplar leaf beetles were identified along streams or 

irrigated poplar groves. The pest was mostly observed in the 

Bolle-Populus bolleana Louche species of poplar. Relatively 

rare in other poplars. 

 

Our research on willow leaf beetles was continued in 

Khorezm region. In Khorezm, infested areas of elm and 

willow trees were identified and have been observed since 

March. After wintering beetles of the first willow leaf beetles 

began to be observed in late March. The beetles that came 

out of wintering were less mobile and they fed with willow 

leaves. Initially, their number was 4.6 per branch, but by 

mid-April it had risen to 8.2. The period of laying eggs of 

beetle females coincided with the first period of May. In late 

May, the larvae were found to be in a period of mass 

reproduction and feeding. Due to the high level of pest 

damage, 75% of the leaves on the trees were found to be 

damaged and shed. The first generation of beetles increased 

to 22.3 in June. Females and males were found to have an 

average sex ratio (male: female) of 3: 6. The sharp rise in air 

temperature affected the feeding of beetles and larvae, 

slightly weakened, and the rate of egg laying decreased 

sharply. Once fed, the larvae shed their bark twice and the 

pupation process begins in the soil around the tree. It was 

found that the period of mass flight of the first generation 

beetles was in August. During this period, the number of 

beetles was found to be 21.4. 
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Figure 2: Development of elm leaf beetle (Galerucella luteola) in the branches of an elm tree 

 in the conditions of the Khorezm region 

 

The egg-laying period of second-generation beetles was 

determined in the second decade of August, and larval 

damage increased in late August. The average air 

temperature during this period was + 28 ℃, while the 

relative humidity was RH 61%. Feeding of elm leaf beetles 

and its larvae depended on relative humidity, and it was 

found that the germination rate of beetles of the first 

generation was higher than that of the second generation. 

The second generation of beetles massively flew in the 

second half of September and gathered around different trees 

for wintering. It was found that wintering sites accumulate in 

large numbers between cracks or tree bark. Because these 

areas were xerophilic, the number of beetles was low in the 

second generation and the damage was found to be an 

average of 44%. During this period, the number of natural 

enemies of the beetle and its larvae increased. It was found 

during this period that birds feed mainly on pest larvae and 

most of its beetles. It was noted that 89% of the larvae hatch 

from eggs laid on the leaves of the tree, and 64% of the 

larvae survive to the state of the beetle. Most poplar and 

willow leaf beetles have been found to die under the 

influence of natural enemies. In our next study on this, it is 

planned to conduct research on the species of natural 

enemies and their role in the management of the number of 

leaf beetles. 

 

4. Conclusion 
 

The development of poplar and willow leaf beetles was 

based on two generations, and the population size was found 

to be high in irrigated areas, along streams. In the Tashkent 

region, the period of laying eggs by females increased to the 

first period of May, and the total flight period of beetles in 

June increased to 22.3. During this period, it was found that 

the ratio of females to males was 3 : 6 on average (male : 

female). The poplar leaf beetles mostly damages the Bolle- 

Рopulus bolleana Louche variety of poplar. The 

development of willow leaf beetles coincides with the first 

period of May, when the female beetles lay their eggs, and 

the first generation of beetles coincides with the end of June. 

During the development of the leaf beetles, they were found 

to have a low fertility at high temperatures, a sharp decrease 

in egg laying and larval feeding.  
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