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HARMFULNESS INVASIVE PEST-OAK MINING SAWFLY (PROFENUSA PYGMAEA, 
KLUG, 1814)

Abstract. The species is listed in the Red Book of the International Union for Conservation of Nature. 
Currently, as a result of anthropogenic activities, tens of thousands of species of animals (insects) and 
plant organisms move around the planet every day. At the same time, many of them lead to very serious 
environmental, social and economic consequences. Thus, in recent years, outbreaks of reproduction of invasive 
insect pests have been observed in forest and urban green spaces in Kazakhstan, where their biological and 
ecological features are insufficiently studied. In recent years, an urgent problem has arisen in Almaty and its 
surroundings – massive damage to trees. Most of the lesions of the oak mining sawfly (Profenusapygmaea) 
were noted in the city and in the region. Local outbreaks of mass reproduction of the oak mining sawfly 
(Profenusapygmaea) have been observed in park and street plantings of Almaty cities since 2018.This is 
due to the increased trade turnover, an increase in the flow of people, goods and vehicles crossing borders. 
More often, the penetration of invasive species occurs through large transport hubs and large cities and which 
become a kind of places of insect pest reservation. In the green spaces of the Almaty region and Almaty, 
damage is observed by the invasive pest oak mining sawfly (Profenusapygmaea), where the damage of oaks 
(Quercus robur), both young plantings and mature adult trees, the degree of damage ranges from 75-85% of 
the foliage crown. This article presents the results of the state of oak plantations and the development of the 
oak mining sawfly (Profenusapygmaea), with an assessment of the biological effectiveness of the protective 
measures carried out.

Key  words: green plantings, oak mining sawfly, phenocalendary, imago, larva, pupa, biological 
preparation.

Introduction. Petiolate oak Quercus robur is the type species of the genus Quercus Oak of the Beech 
family Fagaceae, a large tree reaching a height of 30-40 m, forming broad-leaved forests (oak forests) in the 
south of the forest and in the forest-steppe zones. Representatives of hidden groups of phyllophages cause the 
greatest damage in urban and forest plantations. One of these groups are mining insects or miners. Biological 
research related to miner insects is a relatively young direction of modern forest entomology [1, 2].

Major encyclopedic works conducted on this group in the middle of the twentieth century in North America 
and Europe [3, 4, 5] created the basis for subsequent ecological research.

Mining is widely represented in pests from the order lepidoptera, hymenoptera, diptera and coleoptera 
insects [1, 6]. Most of the marerepresentatives of the family Tenthredinidae [7].

The transition to a mining lifestyle in hymen opteran insects is interesting not only from a practical aspect, 
but also from an evolutionary point of view [6].

Data on the biology and ecology of miners that damage foliage are quite poor in the entire literature, and 
for many species there are no data at all. There is not enough information about the group of mining insects 
on the territory of Kyrgyzstan. Pest control of green spaces in Bishkek and the Chui region has not been 
carried out over the past 20 years, as a result, the general forest-pathological and ecological condition of 
urban plantations has worsened [8]. 

Local outbreaks of mass reproduction of the oak mining sawfly have been observed in park and street 
plantings of Almaty cities since 2018. 

The relevance of the work is determined by the high harmfulness and low knowledge of the oak mining 
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sawfly on the oak of Almaty requires a more careful study of its biology and the development of protective 
measures. 

Due to the fact that during the outbreaks of the pest population.
Materials and methods. The research was carried out according to the generally accepted methods 

of I.Ya. Polyakov, 1958 [9], V.F. Palia, 1970 [10], K.K. Fasulati, 1971 [11], B.V. Dobrovolsky, 1969 [3], 
I.V. Kozhanchikov, 1961 [12] in 2019-2021 in Almaty. The object of research was the oak mining sawfly 
(Profenusapygmaea) inhabiting oak plantations.

The number of pest monitoring was taken into account in the spring in order to determine the number of 
overwintered stages of pests. To do this, pits of 0.5 x 0.5 m were dug in the soil, the depth depends on how 
deep the larvae lie (from 10 to 20 cm) and the number of larvae or other phases of the pest was recalculated 
by 1m2. 

The number of caterpillars was determined by counting them on 1 linear meter of the branch. Each time, 
5-10 model trees of the same breed were viewed. On each tree, the accounting was carried out on 8 branches
– 4 branches in the upper and lower tier (one branch from each side of the world in the upper and lower tier).

The biological effectiveness of the drugs was determined by the formula (Abbott)

Local outbreaks of mass reproduction of the oak mining sawfly have been observed in park and
street plantings of Almaty cities since 2018. 

The relevance of the work is determined by the high harmfulness and low knowledge of the oak 
mining sawfly on the oak of Almaty requires a more careful study of its biology and the development
of protective measures. 

Due to the fact that during the outbreaks of the pest population.
Materials and methods. The research was carried out according to the generally accepted

methods of I.Ya. Polyakov, 1958 [9], V.F. Palia, 1970 [10], K.K. Fasulati, 1971 [11], B.V.
Dobrovolsky, 1969 [3], I.V. Kozhanchikov, 1961 [12] in 2019-2021 in Almaty. The object of research
was the oak mining sawfly (Profenusapygmaea) inhabiting oak plantations.

The number of pest monitoring was taken into account in the spring in order to determine the
number of overwintered stages of pests. To do this, pits of 0.5 x 0.5 m were dug in the soil, the depth
depends on how deep the larvae lie (from 10 to 20 cm) and the number of larvae or other phases of the
pest was recalculated by 1m2. 

The number of caterpillars was determined by counting them on 1 linear meter of the branch.
Each time, 5-10 model trees of the same breed were viewed. On each tree, the accounting was carried
out on 8 branches – 4 branches in the upper and lower tier (one branch from each side of the world in
the upper and lower tier).

The biological effectiveness of the drugs was determined by the formula (Abbott)

Э = (А−В)∗100
А

, where

Э – biological efficiency, %
A – the number of affected plants in the control, pcs, 
B – the number of affected plants in the experiment, pcs.
Results. The oak mining sawfly (Profenusapygmaea) is an obligate miner, a complete larval

development that takes place inside the leaf blade, since the larvae of the oak mining sawfly do not use
hard – to-digest leaf tissues, i.e. its epidermis, cuticle and vascular and bundle tissues. There fore, the
development takes place much faster than in openly living phyllophages. 

According to our observations, the imago size was up to 5 mm. The imago flies from the end of
April to the end of May (Table 1).

Oak mining sawflies choose intact leaves for egg laying, develops for 14-17 days. Mines on oak
leaves become noticeable in mid-May before the end of the growing season.

Sawfly larvae live in wide, irregularly shaped mines on oak leaves. There are sometimes more 
than 35 larvae in the mine (maximum 67 pcs.) the active life of the larvae lasts about a month. The
entire foliage is covered with a mine, depending on the number of eggs laid by the imaga, after it
becomes light green, then dark. Usually in July they go into the ground, to a depth of 10-40 cm,
sometimes the wintering larva can fall into full or partial diapause for several years. They pupate in the 
spring and pass one generation. 

The observations made (2019-2021) allowed us to compile an average phenocalendary of the
development of the oak mining sawfly, which is shown in Table 1. 

As shown in Table 1. the first imagos appear in the third decade of April. The mass flight
begins in early May. Single females are found until June. Egg laying begins on the 5th-6th day after the
summer of the oak mining sawfly. The release time of larvae from eggs in nature, according to the data
of 2019-2021, was noted in the first decade of May, the mass release is in the middle and end of May.

Table 1 – Pheno calendar of the development of the oak mining sawfly (Profenusapygmaea) in
Almaty (2019-2021)

, where

Э – biological efficiency, %
A – the number of affected plants in the control, pcs, 
B – the number of affected plants in the experiment, pcs.
Results. The oak mining sawfly (Profenusapygmaea) is an obligate miner, a complete larval development 

that takes place inside the leaf blade, since the larvae of the oak mining sawfly do not use hard – to-digest leaf 
tissues, i.e. its epidermis, cuticle and vascular and bundle tissues. There fore, the development takes place 
much faster than in openly living phyllophages. 

According to our observations, the imago size was up to 5 mm. The imago flies from the end of April to 
the end of May (Table 1).

Oak mining sawflies choose intact leaves for egg laying, develops for 14-17 days. Mines on oak leaves 
become noticeable in mid-May before the end of the growing season.

Sawfly larvae live in wide, irregularly shaped mines on oak leaves. There are sometimes more than 35 
larvae in the mine (maximum 67 pcs.) the active life of the larvae lasts about a month. The entire foliage is 
covered with a mine, depending on the number of eggs laid by the imaga, after it becomes light green, then 
dark. Usually in July they go into the ground, to a depth of 10-40 cm, sometimes the wintering larva can fall 
into full or partial diapause for several years. They pupate in the spring and pass one generation. 

The observations made (2019-2021) allowed us to compile an average phenocalendary of the development 
of the oak mining sawfly, which is shown in Table 1. 

As shown in Table 1. the first imagos appear in the third decade of April. The mass flight begins in early 
May. Single females are found until June. Egg laying begins on the 5th-6th day after the summer of the oak 
mining sawfly. The release time of larvae from eggs in nature, according to the data of 2019-2021, was noted 
in the first decade of May, the mass release is in the middle and end of May.

Table 1 – Pheno calendar of the development of the oak mining sawfly (Profenusapygmaea) in Almaty 
(2019-2021)

April May June July August September-October November – April 
I II III I II III I II III I II III I II III I II III

P P P P
I I I I I

E E E E E E
L L L L L L

WL WL WL WL WL WL WL WL WL WL WL (E/P)
Note: I – imago, E – egg, L – lavra, WL - wintering larvae, P– pupa.E/P– euimpha/pronimpha

The problem of protecting green spaces from pests and diseases is always relevant. Therefore, a «biological 
fire» (meaning an outbreak of pests or epiphytotic diseases) is more dangerous than the biggest fire. If the fire 
can be extinguished by one-time measures, then the elimination of the outbreak of mass reproduction of pests 
and epiphytotic diseases is a multifaceted work that requires its own special approaches.



46

ISSN 2224-5227 6. 2021

а b

c

                               d
Figure 1-Damage too aktreesbyanoakmining saw fly (Profenusapygmaea):a) saw fly larvaeononeleaf; b) 

damagebyoakleaflarvae; c) imagoandegglayingonanoakleaf; d) leavesafterprocessing.

Green spaces have an important ecological and aesthetic significance. However, the state of the city’s 
green spaces is negatively affected by phytophagous insects and diseases, weakening them or leading 
individual trees and shrubs to death. Pest control is often difficult due to insufficient knowledge of their 
species composition and biology in new habitat conditions, as well as a narrow range of drugs for protecting 
green spaces in urban conditions.

Table 2-Biological efficacy of drug sagains to akmining saw fly (Profenusapygmaea)

Experience options Repeatability
The number of pests per 50 branches Decrease in the number, in % on 

the day of registrationbefore processing accounting day

3 7 14 3 7 14
Control (without 
processing)

1 22,8 27,4 29,6 39,7
2 22,5 28,1 31,3 40,7
3 22,3 28,5 30,3 40,4
4 22,8 27,0 32,0 41,2

Ср. 22,6 27,7 30,8 40,5 - - -
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Aktarafit 2 l / ha 1 22,4 5,9 5,5 4,0
2 22,2 6,1 5,3 4,0
3 22,6 5,6 5,2 4,2
4 22,0 6,1 5,7 3,8

Ср. 22,2 5,9 5,4 4,0 78,7 82,4 90,1
Green GOLD 0.3 l / ha 1 18,5 6,8 6,2 5,4

2 19,2 6,6 6,0 5,1
3 19,1 6,7 6,1 5,1
4 20,4 6,7 6,1 5,0

Ср. 19,3 6,7 6,1 5,1 75,8 80,2 88,1
Imidor, 20% vk 0.3 l / 
ha

1 22,0 6,3 5,5 4,7
2 22,3 6,6 6,7 4,2
3 22,1 6,9 5,8 5,0
4 22,2 6,4 6,4 5,3

Ср. 22,1 6,5 6,1 4,8 76,5 80,2 87,4
Green GOLD 0.3 l / ha 
+ Imidor, 20% vk 0.2 l/
ha.

1 21,3 5,1 5,0 3,1
2 20,9 5,5 4,9 2,8
3 22,5 5,3 4,9 3,0
4 22,6 5,1 5,1 3,1

Ср. 21,8 5,2 4,9 3,0 80,8 84,0 92,6

Base don the survey of green spaces in Almaty toidentify the foci of pestspread, the treatment of mainly 
biological preparations «Actarofit», «Green Gold» withtankmixtureswithchemicalinsecticidesofsystemicacti
on «IMIDOR, 20% V. K.»wascarriedout. 

As can be seen from the table, accounting for the number of pest reduction was more effective with the 
use of a complex of biological and chemical preparations Green GOLD 0.3 l / ha + Imidor, 20% vk 0.2 l/
ha. According to the accounting data, on the 14th day after processing, the number of oak mining sawflies 
decreased to 92.6%, respectively, there was a high safety of leaves from damage. This is achieved by the fact 
that the proposed method of protection from pests in emergency cases, where foci have formed. Along with 
tank mixtures in densely populated areas and around reservoirs, we recommend treating green spaces with the 
use of effective biological preparations Aktarafit 1.5 l/g and Green GOLD 0.3 l/ha.

«Actar of it» is a biological insecticide of contact systemic action, used as pests appear. Fine spraying 
is carried out in dry, windless weather, at night with a low probability of precipitation for 8-10 hours and 
a temperature of 18-30 °C. The effect of the drug becomes noticeable not immediately, but after 6-8 hours 
for leaf-eating, and 12-16 hours for sucking pests. Mass death occurs on 2-3 days after treatment, and the 
maximum result occurs on 5-7 days. The protective effect lasts up to 3 weeks. Does not cause resistance 
(«addiction») in pests, it does not accumulate in the soil and plants, does not have a depressing effect on them. 
In the recommended doses, Actarophyte is not toxic to ladybugs, ants, slugs, earthworms, predatory bugs, 
spiders, parasitic lepidoptera and ground beetles. The active substance of the drug «Actarofit» is a complex 
of natural avermectins, which are produced by useful soil fungi Streptomyces avermitilis.

Discussion. «Green GOLD» - Azadirachtin-a substance isolated from the seeds of the fruits of the neem 
tree (Neem) or the Indian azadirachta (Azadirachta indica). It grows in the wild in Southeast Asia, and is 
also grown by humans everywhere in a warm climate. Neem extract contains several active substances: 
azadirachtin, nimbin, meliantriol and others. These substances are contained in all parts of the tree: in leaves, 
bark, seeds, fruits, etc. Azadirachtin is an environmentally safe insecticide that also has antibacterial and 
fungicidal properties. Azadirachtin is widely used in agriculture as organic pesticides, since they are non-
toxic to humans, animals and the environment. Azadirachtin also exhibits antifungal properties: it prevents 
the formation of undesirable spore bacteria, which allows it to be used in a number of fungicidal agrochemical 
agents.

«Imidor, 20% V.K.» - new opportunities in pest control. Systemic insecticide of contact-intestinal action. It 
is characterized by a long (from 20 to 60 days) and total action. It provides high efficiency at low consumption 
rates, is not phytotoxic, is resistant to rain washout. It is the least dangerous for living organisms. The drug 
has an acute contact-intestinal and systemic effect. Imidacloprid blocks the postsynaptic nicotine-energy 
receptors of the insect nervous system. As a result, the transmission of signals through the central nervous 
system of pests is suppressed, which is why they first lose motor activity, stop eating and die within a day.

We noted that in areas where regular treatments were carried out against the pest, the safety of leaves from 
damage was 80-95%, while on untreated trees – 10-15%.
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Conclusion. During the study period (2019-2021), results were obtained on the state of oak plantations 
and the development of the oak mining sawfly (Profenusapygmaea), with an assessment of the biological 
effectiveness of the protective measures carried out. 

If earlier trees were treated with chemicals to destroy insect pests, today they mainly use biological products 
that are safe for both humans and birds, bees. However, even this treatment requires personal protective 
equipment from people conducting it, glasses and a respirator, because biological preparations have a specific 
smell. Ideally, the processing should be carried out from April to September every 21 days.

From the above, it is necessary to regularly monitor the condition of green spaces for the timely detection 
of pests, diseases with protective and preventive treatments and health-improving works. Pesticides for the 
protection of green spaces are selected according to the «List of pesticides (pesticides) allowed for use on the 
territory of the Republic of Kazakhstan».

Protection and improvement of green spaces should be carried out regularly and at the optimal time, 
mainly by biological methods through the use of complex measures (biologics, entomophages and pheromone 
traps) to improve the health of the green fund and prevent further contamination of the city’s territories with 
dangerous pesticides to improve the environmental situation.
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ИВАЗИВТІ ЗИЯНКЕС ЕМЕННІҢ ҮҢГІ ЕГЕГІШІНІҢ (PROFENUSAPYGMAEA, 
KLUG, 1814) ЗИЯНДЫЛЫҒЫ

Аннотация. Қазіргі уақытта антропогендік әрекеттің нәтижесі күн сайын ондаған мың жануарлар 
(жәндіктер) мен өсімдік ағзаларына әсер етеді. Сонымен қатар, олардың көпшілігі өте ауыр экологиялық, 
әлеуметтік және экономикалық салдарға әкеледі. Мәселен, соңғы жылдары Қазақстандағы орманды 
және қалалық жасыл екпелерде зиянкес-бунақденелілердің инвазиялық түрлерінің таралуының 
өршуі байқалады, олардың биологиялық-экологиялық ерекшеліктері жеткілікті зерттелмеген. 
Соңғы жылдары Алматы және оның маңындағы аймақтарда өзекті мәселе – ағаштардың жаппай 
зақымдануын туындатты. Еменнің үңгі егегіштерімен (Profenusapygmaea) зақымдануының ең көп 
ошақтары қалада да, облыста да байқалды. Еменнің үңгі егегіштерінің (Profenusapygmaea) жаппай 
көбеюі Алматы қалаларының саябақ және көше екпелерінде 2018 жылдан бастап байқалды. Бұл – тауар 
айналымының өсуіне, шекарадан өтетін адамдар, жүктер мен көлік құралдары ағынының ұлғаюына 
байланысты. Көбінесе инвазивті түрлердің енуі ірі көлік тораптары мен қалалар арқылы жүреді және 
зиянкес-бунақденелілердің резервтік орындарының бір түріне айналады. Алматы облысы мен Алматы 
қаласының жасыл екпелерінде инвазивті зиянкес еменнің үңгі егегіштерімен (Profenusapygmaea) 
зақымдануы байқалады, онда еменнің зақымдануы (Quercusrobur), жас екпелерде, ересек ағаштарда 
да, зақымдану дәрежесі жапырақтар тәжінің 75-85% шегінде ауытқиды. Бұл мақалада емен ағашының 
орман потологиялық жағдайы және еменнің үңгі егегіштерін34 (Profenusapygmaea) көбеюінің алдын 
алу мақсатында жүргізіліп жатқан қорғау шараларының биологиялық тиімділігі бағаланады.

Түйінді сөздер: жасыл желек, еменнің үңгі егегіші, фенокалендарь, имаго, дернәсіл, қуыршақ, 
биологиялық препарат.
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ВРЕДОНОСНОСТЬ ИВАЗИВНОГО ВРЕДИТЕЛЯ - ДУБОВОГО МИНИРУЮЩЕГО 
ПИЛИЛЬЩИКА (PROFENUSAPYGMAEA, KLUG, 1814)

Аннотация. В настоящее время в результате антропогенной деятельности по планете ежедневно 
перемещаются десятки тысяч видов животных (насекомых) и растительных организмов. При 
этом многие из них приводят к весьма серьезным экологическим, социальным и экономическим 
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последствиям. Так, в последние годы в лесных и городских зеленых насаждениях в Казахстане 
наблюдаются вспышки размножения инвазивных видов насекомых-вредителей, где их биолого-
экологические особенности недостаточно изучены. В последние годы в Алматы и ее окрестностях 
массовое повреждение деревьев стала  наиболее актуальной проблемой. Больше всего очагов поражения 
дубовым минирующим пилильщиком (Profenusapygmaea) отмечено как в городе, так и в области. 
Локальные вспышки массового размножения дубового минирующего пилильщика (Profenusapygmaea) 
наблюдались в парковых и уличных посадках городов Алматы с 2018 года. Это связано с возросшим 
товарооборотом, увеличением потока людей, грузов и транспортных средств, пересекающих границы. 
Чаще проникновения инвазивных видов происходит через крупные транспортные узлы и крупные 
города, которые, становятся своеобразным местами резервации насекомых-вредителей. В зеленых 
насаждениях Алматинской области и г. Алматы наблюдается повреждение инвазивным вредителем 
дубовым минирующим пилильщиком (Profenusapygmaea), где степень поврежденность дубов 
(Quercusrobur) как молодых насаждений, так и спелых взрослых деревьев колеблется в пределах 75-85 
% кроны листвы.  В данной статье приводятся результаты состояния дубовых насаждений и развития 
дубового минирующего пилильщика (Profenusapygmaea) с оценкой биологической эффективности 
проводимых защитных мероприятии.  

Ключевые слова: зеленые насаждений, дубовый минирующий пилильщик, фенокалендарь, имаго, 
личинка, куколка, биологический препарат.
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29.09.1932 г.  - 16.09.2021 г.
Д.х.н., профессор  Нигметова Роза Шукургалиевна

Нигметова Роза Шукургалиевна, которая 18 лет была заведующей лабораторией сверхчистых 
металлов ИОКЭ НАН РК, а затем – главным научным сотрудником этой лаборатории. 

Нигметова Р.Ш. родилась 29 сентября 1932 г. В 1955 г окончила химический факультет Казахского 
Государственного Университета им. С.М. Кирова. В 1955-1958 г. училась в аспирантуре Института 
химических наук АН КазССР под руководством академика Козловского М.Т.  В 1958-1961 гг. - 
старший лаборант лаборатории аналитической химии. 1962-1966 гг. – младший научный сотрудник 
лаборатории амальгамной химии Института химических наук. 1966-1969.гг. - старший научный 
сотрудник лаборатории сверхчистых металлов  Института органического катализа и электрохимии АН 
КазССР. В 1980 г. Р.Ш. Нигметова возглавила эту лабораторию и посвятила ее работе и развитию всю 
жизнь, как крупный специалист в области физико-химии и термодинамики амальгамных систем. Р.Ш. 
Нигметова принимала участие в проведении внедренческих работ на свинцовом заводе им. Калинина, 
г. Чимкент. Диссертацию на соискание степени доктора химических наук «Термодинамические и 
физико-химические исследования жидких сплавов ртути с металлами II-V подгрупп периодической 
системы элементов» Р. Ш. Нигметова защитила в 1984 г. на ученом совете ИОКЭ, г. Алма-Ата.  Р.Ш. 
Нигметовой впервые проведено систематическое изучение термодинамических и физико-химических 
свойств двойных и тройных (22 системы) амальгамных систем с использованием большого количества 
физико-химических методов исследования. Изучены термодинамические свойства разбавленных 
жидких амальгам кадмия, индия, свинца, олова, висмута, цинка  при температурах 25-200оС. 
Установлена зависимость термодинамических и физико-химических свойств жидких амальгам от 
положения металлов в периодической системе элементов, что позволило прогнозировать свойства 
еще неизученных систем. На основании полученных термодинамических данных амальгамных 
систем установлены критерии поведения многокомпонентных амальгам в люминесцентных лампах. 
В 1992 г. Р.Ш. Нигметова получила звание профессора. Р.Ш. Нигметовой опубликовано около 200 
научных статей и подготовлено совместно с д.т.н. Козиным Л.Ф. 7 кандидатов химических наук. Р.Ш. 
Нигметова работала ученым секретарем диссертационного совета ИОКЭ. Коллеги сохранили о ней 
память, как о принципиальном ученом и отзывчивом человеке.

Сотрудники и коллеги.

MEMORY OF SCIENTISTS
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