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      The results of studies were showed to clarify the biological peculiarities, harmfulness of apple leaf curling midge of apple trees’ sapling and efficacy of insecticides in control of pest infestation in Forest-Steppe zone of Ukraine. It is established, that larva overwinters in the soil on the depth of 4-5 cm, their revival is observed at the end of 1st till the end of second decade of April and pupation – in late second – early third decade of April. Adult female’s  flights take place in the second decade of May – first decade of June. In 8–10 days larva appears, which damage 29,8–37,7 % of grafting buds.  During the vegetation period the pest is developing by three generations. For one generation of pest’s development need the sum of effective temperature from 274,3(С to 290,6(С (the lower threshold of the temperature is 15,6(С).
        The technical efficiency of products application in protection of this crop against this pest is studied. It is established that for decreasing of its harmfulness it needed to apply the following insecticides Mospilan, RP (0,2 kg/hа), Calipso 480 SC, (0,25 l/hа), Sumition, КЕ (2,5 l/hа), Hlovis  СК ( 1,5 l/hа), Dursban 480, SC (2,0 l/hа), Zolon 35, KE (3,0 l/hа), Lannate 20,RК  (1,2 l/hа) and Pirineks 480, КЕ (2,0 l/hа).  
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    Statement of the problem. Horticulture is a highly profitable branch of agriculture in Ukraine, an important component of  it’s intensification is growing of the highly industrious plants. [1, 2]. To cover the need of pome fruit crops population in Ukraine within the scientifically-based standards of consumption of apple planting area in 2025 should be growing on 144,8 thousand hectares, which requires creation of the new  gardens annually on an area of ​​about 10 thousand hectares and production of planting material within 6,5 million units [5].
      In sapling of seed plot in the conditions of  Steppe zone of Ukraine there are nearly 70 harmful insects and mites cause significant damages. If not to provide or to delay the protective measures against pests in sapling of seed plot, the standard output of sapling can be reduced by 18–33 % [2, 3, 14].
      Thomasiniana  oculiperda Rubs. is permanent presented in young plantations and  in sapling seedling plots of apple (see table). In time an increasing of it presence is observed [3 5], which can be explained by the variety of factors – primarily the changes in the technology of growing plants, climate, changes in assortment of modern insecticides, etc. [14]. This pest makes significant damages in seedling plots and courses 22–40 % of grafted buds [2, 3].         
       The аnalysis of last researches and publications, where are described solution of the problem. 
Today, the population of this pest, like many other representatives of Diptera, can be explained by significant influence of abiotic factors, changes in growing plant material, human activities, etc. [12, 14].

     Measures to reduce the harm of this species in nurseries cenosis industry which were developed in the late last century [1, 3, 11], today are not effective, as recommended insecticides are missing in the current national «List ...» [10] and a recommended method to reduce the number of pests as wraps okulants by soil after inoculation (vokwana) is currently missing, because it is not a component of the modern technology of growing seedlings pome crops, including apples.
This is explained due to changes in kinds composition of wilding material that is used today by Ukrainian farmers. This kind of method was effective a quarter-century ago, when more than 80 % by wilding were vigorous rootstocks (seedlings Antonovka, Moscow Hrushovka and cultural winter-hardy varieties). Then this cultivation method of vokwana of rootstock (budding) was conducted at the height of not more than 5 cm, in addition to prevent drying buds («eyes») because of lack of moisture in this growing season (late July–August) conducted wraps soil of plants. This agrotechnical measure not only have prevented overdrying of «cells» (primarily in the absence of irrigation nursery at this time) – it reduced the intensity of eggs laying in place of vaccination and damage of them by this dangerous pest [2, 3].

       Today gardeners use in most dwarf rootstock M 9 rootstock and halddrawl (54-118, 62-396, MM 106), and wilding at a height of 15 cm [12, 13], which excludes wraps soil plants after inoculation (vokwana).
The most efficient and cost-effective method to reduce the harmfulness of this dangerous pest in the fruit nursery is chemical one [3, 14]. At present, in the current national «List ...» [10] of the permitted pesticides for applications in nurseries such insecticides are not available.

       In this regard, we decided to conduct studies to determine the efficacy of insecticides range of modern pesticides against Thomasiniana  oculiperda Rubs. in apple in the arboretum, taking into account the biological characteristics of pest development and impact of weather conditions in today's growing seedlings of this crop.     
Objectives of research – to precise the peculiarities of biology and harmfulness of Thomasiniana  oculiperda Rubs. and protection methods against it in sapling of seedling plot in the central Step zone of Ukraine.

Task – to improve the protection of apple trees in the arboretum against Thomasiniana  oculiperda Rubs. as a component of modern technologies of production of planting material.
        Methods of research. Our research was conducted during the years 2010-2014 in seedling plot experimental farm of the Institute Pomology named after L. P. Symyrenko, NAAS, Ukraine. 

      During the period of trials conducting were used adopted common agronomic techniques [9-10]. In sapling of seed plot of apple in second year of growing. Wilding – seedling of Semerenka, Slava peremozhtsyam, Papirovka sort and Renet Semerenko.  Plants were planted in a row. Planting scheme – 0,9×0,3 m. Accounts plants in each option – 25. Size of researches plots – 100 m2. Options available under the scheme of the experiment of randomized blocks. Area of sapling seedling plot – 1 ha.

        During the growing season we have looked after plants and clones of wilding using standard agrotechnical techniques [12]. In studies conventional entomology methods were used [11-12].  Ecological and economic importance of the pest were studied both in sapling of seed plots conditions and conducting trials in laboratory. The pest infestation and damages were determined by methods of regular counts on permanent control plants. In addition, each year were made autumn and spring surveys of pest density in sapling seedling plot, before wintering and survival after it. An average population of pests in seedling plots were counted using the method of accounting of every 100 sapling in each of those variants.

         The peculiarities of pest biology and it harmfulness we studied in the plant protection department of  Uman’ National University of Horticulture based on laboratory experiments. For this purpose were collected entomological objects, which were set alongside in entomological cages, where was studied its harmfulness and biology. 

          In time of studying the technical efficacy of chemicals in seedling plots, the plants were treated with sprayer «Universal 2». The number of pest larvae were counted before and after the treatment given. The calculation of efficiency was made using Abbota formula [12]:
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Where: Ед – technical efficacy of insecticide (mortality), %;

     А – pest numbers (larva) before treatment, instance on plant;

     В – pest numbers (larva) after treatment, instance on plant.  
 The scheme of trials:

1. Untreated.
2. Etalon (Aktelik  500 ЕС,КЕ, 1,5l/hа).
3. Mospilan,  – 0,2 kg/hа.
4.    Calipso 480 SC – 0,25 l/hа.
      5.    Sumiton, КЕ – 2,5 l/hа.

      6.    Pirineks 480, КЕ – 2,0 l/hа.
      7.    Glovis, СК  –  1,5 л/га.    
      8.   Dursban  480, KE – 2,0 л/га.

      9.   Zolon 35, SC – 3,0 л/га.

     10.   Lannat 20, RК – 1,2 л/га.
      Application rates of insecticides were established during the previous small plot trials. 

      In general, the weather conditions during the trials were favourable in order to grow high-quality sapling and were friendly for development of pests. 

      The soil in the trial area – black soil silty loamy to calcareous loess (humus – 3 % – 5,9 pH, the content of mobile phosphorus and potassium (the method of Chirikov) – respectively 181 mg/kg 
       Crop rotation of sapling seedling plot was the following: black fallow, first seedling plot - wilding (late July–early August eye performed), the second seedling plot – one year of growing (at the end of the season – sapling established standards), the third seedling plot – two year of growing (seedlings established standards ), barley sowing, perennial grasses. 

         Mathematical data processing was performed using the computer method of variance analysis [7, 9].                     
     Results of research. It is established that the larvae overwinters in the soil at a depth of 4–5 cm  which occurs at an average daily temperature +11,3–12,8 oC and average humidity of 78,3 – 84,7 % at the end of I – at the beginning of the II decade of April and pupation period – late second – early third decade of April. Adults flight (which multiplied without fertilization) was observed for the average air temperature +5,7 – 17,3 oC and average humidity of 80,7 – 83,9 % in the second half of May (2010, 2012, 2014 years) and lasted until the second half of June (2011,2013). Females layed 2 to 3 eggs on the surface of the seedling eye, which was made in late July – mid August last year. After 8-10 days was appeared dark red larvae that then has moved deeply in the  wood, making grafted place out of life.

       Studies indicate that the timing of eye period (late July – early August – mid August) had no decisive importance in terms of laying eggs of pests and their numbers. Most timing of this operation to obtain seedlings affect healing «cells» that identically thought V. I. Maydebura and others [11].

      The appearance of adult and adult generation was recorded in the second week of July, pest flight lasted two (2010, 2012, 2014 years) – three weeks (2011, 2013).

      Flight of third generation lasted from the beginning to the end of August. Appeared larvae after end of feeding (from the end of the second decade of October) and at the beginning of temperature decrease (below + 10 °C) were hided underground for the overwinter.

      As a result of the data revealed, for the development of one generation of pest requires sum of effective temperatures  274,3 °C to 290,6 °C (lower threshold of temperature of revival is 15,6 °C).

      Studies indicate that damage from this pest in the absence of protection methods, buds («eyes») on apple trees were 29,8 – 37,7 %.

     So Thomasiniana  oculiperda Rubs.  is a constant harmful pest in agrobiocenoses nursery in growing apple trees and vegetation in three generations.

      Studies indicate that an effective measure for reducing harmfulness are applications with insecticides in growing plants apple trees in the arboretum (see table). Thus, at the 10th day after application the efficacy of insecticides Mospilan, (0,2 kg/ha), Calypso 480 SC, (0,25 l/ha) Hlovis, (1,5 l/ha ) Sumition, (2,5 l/ha), Pirineks 480 (2,0 l/ha), Dursban 480 (2,0 l/ha), Zolon 35 (3,0 l/ha) and Lannat 20 (1,2 l/ha) was 91,1–94,8 %, were not worse than Aktellik 500 EC, KE (1,5 l/ha). Damage «cells» (shield of the kidney) in time of insecticides application did not exceed 1,0–2,0 % (33,8 % in untreated one).
      Conclusion. The results of our studies show us that Thomasiniana  oculiperda Rubs. is a permanent pest in seedling plot of apples. When not to provide applications with insecticides damages of buds can be  27,9–41,3 %. That’s why chemical protection method is a part of modern growing technology of saplings in seedling plots. 
      It is established, that application with insecticides is effective method in decreasing pest population in apple seedling plot. That’s why it is necessary to notify the department of ecological security of  about the necessity of  further researches such products like Mospilan, (0,2 kg/ha), Calypso 480 SC, (0,25 l/ha) Hlovis, (1,5 l/ha ) Sumition, (2,5 l/ha), Pirineks 480 (2,0 l/ha), Dursban 480 (2,0 l/ha), Zolon 35 (3,0 l/ha) and Lannat 20 (1,2 l/ha) against Thomasiniana oculiperda Rubs. in industrial growing of saplings in seedling plots. 

Technical efficacy of insecticides application against Thomasiniana  oculiperda Rubs in apple seedling plots  (Institute of Pomology named after L. P.  Symyrenko , an average data for  the period 2010–2014)
	Variant
(product, rates/ha )
	An efficacy of application, %
	Damages of buds, %

	
	sorts
	

	
	Papirovka
	Slava peremozhtsyam
	Renet Semerenka
	

	Untreated
	0,0
	0,0
	0,0
	33,8

	Aktelik  500 ЕС, КЕ, 1,5 l/ha (Etalon)
	89,7
	88,9
	           91,2
	4,0

	Mospilan, РП, 0,2 kg/hа
	93,9
	94,3
	95,9
	1,0

	Calipso 480 SC, КС, 0,25 l/hа
	94,7
	93,8
	92,8
	1,0

	Glovis, СК,  1,5 l/hа
	93,1
	91,6
	93,7
	2,0

	Sumition, КЕ,  2,5 l/hа
	94,8
	92,3
	94,1
	2,0

	Pirineks  480, КЕ,  2,0 l/hа
	91,3
	93,8
	92,3
	2,0

	Dursban  480, KE, 2,0 l/hа
	91,9
	91,1
	94,2
	2,0

	Zolon 35,  3,0 l/hа
	91,4
	92,8
	91,2
	2,0

	Lannat 20 РК, 1,2 l/hа
	93,2
	93,4
	93,5
	1,0

	НІР05
	0,1
	0,1
	0,1
	0,1


  BIBLIOGRAPHY:

        1. Воєводін В. В. Садівництво України, сьогодення і майбутнє / Воєводін В. В. // Сад, виноград і вино України. – 2001. – №12. – С. 2–5.  
       2. Вредители сельскохозяйственных культур и лесных насаждений в 3 т. : [под ред. 
В. П. Васильева]. – К. : Урожай, 1987. – Т.2 [«Вредные членистоногие, позвоночные»]. – 490 c.
       3. Довідник по захисту садів від шкідників і хвороб / [Матвієвський О. С., Каленич Ф. С., Лошицький В. П., Ткачов В. П.]. – К. : Урожай, 1990. – 215 с. 
       4. Єщенко В. О. Основи наукових досліджень в агрономії : [підруч. для студ. вищ. навч. закл.] / В. О. Єщенко, П. Г. Копитко, П. В. Костогриз. – К. : Дія, 2005. – 186 с. 

        5. Костенко В. М.  Шляхи розвитку вітчизняного садівництва у новій  ситуації. Що маємо на сьогодні і що слід зробити для вирішення існуючих проблем галузі /  В. М. Костенко // Сад, виноград і вино України. – 2009. –  №7–9. – С. 5 – 10.

   6. Куян В. Г. Спеціальне плодівництво / В. Г. Куян. – К. : Світ, 2004. – 464 с.

         7. Методики випробування і застосування пестицидів / [ Трибель С. О., Сігарьова Д. Д., Секун М. П. та ін.] ; під ред. С. О. Трибеля – К. : Світ, 2001. – 448 с. 

         8. Мойсейченко В. Ф. Методика опытного дела в плодоводстве и овощеводстве / Мойсейченко В. Ф. – К. : Вища школа, 1988. –  С. 73–88. 

         9. Облік шкідників і хвороб сільськогосподарських культур / [В. П. Омелюта, І. В. Григорович, В. С. Чабан та ін.] ; під ред. В. П. Омелюти. – К. : Урожай, 1986. – 2005. – С. 23–243. 

         10. Перелік  пестицидів і агрохімікатів, дозволених до використання в Україні: за станом на 23 травня 2014 р. – офіц. вид. – К. : Юнівест Медіа, 2014. – 832 с. –  (Документ Департаменту екологічної безпеки Міністерства охорони навколишнього природного  середовища України).      
         11. Рекомендации по выращиванию плодовых саженцев в Украинской ССР / [В. И. Майдебура, В. М. Васюта, И. М. Мережко, В. В. Бурковский  и др.]. – К., 1983. – С. 16–20.      

         12. Россоха Е. В. Все начинается с саженца / Е. В.Россоха, В. И. Афанасьева // Сад, виноград і вино України. – 2002. – №9–10. – С. 11–12.

         13. Саджанці плодових культур. Технічні умови : ДСТУ 4938:2008. – [Чинний від 2008.03.26]. – К. : Держспоживстандарт України, 2009. – 11 с. – (Національні стандарти України).

         14. Яновський Ю. П. Основні шкідники зерняткових у розсадниках і захист рослин від них у Лісостепу України / Ю. П. Яновський. – Корсунь-Шевченківський : Ірена, 2002. – 299 с.
PAGE  
1

