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       It is showed the results of studies where the biological peculiarities of Epicometis hirta Poda. are ascertained in industrial plants of strawberries in the right bank of Forest Steppe zone of Ukraine.

      It is established that beetles fly in warm sunny days the most intense from 10 a.m. to 15 p.m. and after 18 p.m. and in cool nights beetles hide in the soil in the depth of 0,5–2,5 cm.  Pest has started to harm plants of strawberry starting of phase «nomination of peduncles» to the end of phase «end of flowering and the formation of ovaries» without any preferring of varietal origin. Copulation of individuals was started immediately after beetles appearing on the soil surface and lasted until the end of the adults fly. During the first half of May till the end of June active pests’ eggs laying in the soil on a depth of 35 cm was observed. The potential production of one female (2–3 hours) has reached 34–44 eggs, she postponed 12–17 eggs in the soil in several places. Larvae hatching from eggs was observed in II-decade of May and continued until the end of the III decade of July. The larvae lived in the soil by the end of August – early September and was fed by plant remains. The pupation phase was started from the end of August and lasted until half of September. After 15-20 days there were young beetles that stayed wintering in the soil (in untreated plots) till the next spring. In time of absence of protective measures to 93 % of flower of  plants in plantations were damaged by this pest, their productivity was reduced to 65 %.  
       For decrease of this pest population it is required to apply insecticide Mospilan, RP (0,2 kg/ha) and Calipso 480 SC, (0,25 l/hа).
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      Statement of the problem.  It is well known the value of strawberries in human life – it is valuable dietary staple, a source of organic acids, sugars, tannins, aromatic substances and vitamins [2, 6, 7,14]. In Ukraine industrial square of this crop in specialized industrial farms occupies about 12 thousands hectares  [5].
     If performance was not succeeded or was not made precise in time then protective measures against major pests and diseases in industrial growing squares may fail which can course the reduction of products trade quality to 22–31 % [1, 3].           
       The harmfulness of such pest like Epicometis hirta Poda. in Ukraine in recent years has grown considerably, which damages the flowers of fruit trees, berries and grapes, leaves, shoots and generative organs and many cultivated crops [1, 3, 15].

     The results of researches show, that population of this pest on industrial square, were strawberries is growing, in orchards farms in Forest-Steppe zone of Ukraine for last 10 years significantly have increased, and yields have decreased to 50 % [14].
      Analysis of last researches and publications, where was deployed solution of a problem. Previously it was assumed that this pest damages only orchards and was widespread all over Ukraine [6]. A quarter century ago, researchers affirmed that the number of pest in Ukraine are significantly reduced due to permanent  plowing square increase. [1, 3].

       Today huge appearance of this phytphage, like many other representatives of beetles (Coleoptera), can be explained by the theory of cyclical population dynamics [8], which is tied with the hitting earth surface with an energy of the sun. It courses daily seasonal and long-term changes, including pests infestation fluctuation. Also significant influence on it is made by abiotic factors, human activity, and more. [14].     
      Measures to reduce the harm of pest in plantations of fruit trees were developed at the end of the last century, now they are not effective, because such measures (shaking trees, spraying them with cold water, etc.) are recommended only for use in the private sector [3].

       The most efficient and cost-effective method to reduce it is the chemical one [1, 3, 12]. Under current national «List ...» [11] in this cenosis in a phase of «blooming» is possible to carry out an application of insecticides Mospilan, RP (0,2 kg / ha) and Calypso 480 SC, KS (0,25 l / ha). Today applications in industrial plantations of strawberries such insecticides against  this  pest (in phase «blooming») is not allowed.

       In this regard we decided to conduct researches to determine the efficacy of insecticides range of modern pesticides against Epicometis hirta Poda. in industrial plantations of strawberries, taking into account the biological characteristics of its development and also impact of weather conditions in today's growing of crops.                                                                                  

       Purpose of research – biological peculiarities of Epicometis hirta Poda. and methods of it harmfulness limitation in industrial plants of strawberries in Forest–Steppe zone of Ukraine. 
       Task: to work on strawberries protection in industrial plants against  Epicometis hirta poda.as part of modern technology of producing 
       That’s why actual issue of modern strategy plant protection against Epicometis hirta poda. in industrial plantations of strawberries is to clarify its biological characteristics of harmfulness and to develop highly effective measures to reduce it population, and that was the purpose of our research during the 2009–2014's. In cooperation with «Agrana Fruit Luka» (Vinnytsa region), and educational and scientific production department (NNVV) Uman’ National University of Horticulture.
      Material and methods of research. The researches were conducted in cooperation with «Agrana Fruit Luka» (Vinnytsa region), and educational and scientific production department (NNVV) Uman’ National University of Horticulture.
     During the period of trials conducting standard agronomist methods were used [9–10]. In industrial growing area of strawberries – were planted two sorts varieties of Elsanta and Honeyo. Strawberries were planted in a row in 2009 and 2012. Planting scheme – 0,2x0,8 m. Account number of plants in each of the variants – 100, the number of plots – four. Square of plots – 100 m2. Area of trials – 1 ha.

       During the vegetation period trials conducting were made by using general agrotechnical adapted technologies [2]. In researches were used general entomology methodic [11].  
      In crop protection department and plant quarantine were conducted laboratory experiments. For such purposes, entomological target were collected, which were put in entomological cages, where were studied it harmfulness and  features of biology. 

       In general the weather conditions during the study were favorable both for strawberries grow in industrial growing and pest harmful activity on it.  
      By studying the technical efficacy of crop protection chemicals in strawberry plantations against pest were made applications with knapsack sprayer «Universal-2» scheme:
      1. Untreated 
2. Mospilan, RP – 0,15 kg/hа.
3. Mospilan, RP – 0,20 kg/hа.

4. Mospilan, RP – 0,25 kg/hа.   

5. Calipso 480 SC – 0,20 l/hа.
      6. Calipso 480 SC, – 0,25 l/hа.
      7. Calipso 480 SC, – 0,30 l/hа.  
       Population of pest were counted before treatment and after on 10 day after application counting hydroterminic conditions.   
       The calculation of technical efficacy of insecticides application – Abbot formula [8, 10]:
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where:  Ед – efficacy of product application, % ;   
       А – population of insects before application, number of plants;
       В – population of insects after application, number of plants.
        Mathematical calculation of data’s were done using computer and statistical program using   dispersion analyze [8, 9].                                           
         Results of the research. It was established that beetles overwinter in the soil on the a depth of  40 cm. This pest is quite large in size (7,3–14,2 mm) and weight 10–15 grams. In time of average air temperature + 12,7–15 oC and average humidity 68,9–87,3 %, soil temperature + 9,2 oC at a depth of 20 cm, it is time for  beetles to come out from the ground (beginning pest fly). That was observed at the end of the third decade of April (2009, 2010, 2012) – early May (2011, 2013, 2014). It coincides with time of flowering herbaceous plants: dandelion, mother and stepmother ordinary, small periwinkle, periwinkle herb. 
       Pest infestation of strawberries plants and pest damage began with the phase «nomination stems» and lasted until the phase «end of flowering and the formation of the ovary» (the second decade of May – the second decade of June), in some years (2009, 2012, 2014's) on individual plants, we observed damages on the flowers at the end of the first decade of May. 
  Observations shows that going out of the beetles on the soil surface, and the intensity and duration of the fly is directly dependend on weather conditions, including temperature factor. 

    Thus, during the years of observation imago pest flight lasted 85-105 days from the end of 3rd  decade of April – 1st decade of May to the end of first decade of August with significant decreasing of the middle of the third decade of June. Flight of beetles was observed even at the beginning of the second decade of August (2011).
      Mass imago flight lasted 23–37 days and during the period of first decade of May – second decade of June,  average air temperature was 16,7-19 oC and relative humidity – 68,7-72,9 %. 

It was established that beetles fly in warm sunny days and the most intensive period of flight time is from 10 a.m. to 3 p.m. (during this period  in time of 10 minutes review were  kept 18-24 individuals of  beetles.

      Studies show that the beetles’ flight stops after 4 p.m. (what probably can be explained due to the intensity of solar radiation) and after 18 p.m. and in the cool night bugs hiding in the soil to a depth of 0,5-2,5 cm. 

       During years of reaearch the results have showed that about 35 % of the area of strawberries in horticultural farms were infested by this pest, and in time of absence of protection measures, 93 % of plants’ flowers were harmed by this beetle, as the result yield was reduced to 65 %.
        It is vital to note that this pest has damaged strawberry plants starting with  phase «flowering and the formation of ovaries» without any specific parameters of varietal selectivity. We have seen this pest damages also the young leaves of plants (15 %). This kind of damages is observed after flowering of strawberry plants (mid-end of June), what can be explained due to the additional pest feeding because of it oviposition. 

       The copulation  of individuals starts  after the beetles outgoing on the soil surface and lasts until the end of the adults fly.  
It is  established that during the first half of May  till the end of June was an active pest eggs laying period in the soil on the a depth of 35 cm. Single eggs were also found in places where  plant remains were found.     
Trials show that the majority of eggs were layed (80 %) directly to plantings, especially in those places were in recent years was not held agrotechnical tillage), what is directly related to human activities. In addition, adult pests layed eggs between the rows of trees with sodding grasses in industrial plantations of apple and cherries, which were at a distance of 150-300 m from industrial plantations of strawberries. 

According to laboratory research potential one female in 2-3 times may lay 34–44 eggs in several places. The larvae hedge was observed in the second decade of May and lasted until the end of the third decade of July.       
The larvae stayed to live in the soil till the end of August – beginning of September and have feed with plants remains. Pupal period began on the end of August and lasted until half of September. After period 15-20 days there were appeared young beetles remaining wintering in the soil (in untreated area) till the spring. The number of rows in pest sodding industrial garden was 0,6-0,8 ind./m2. In untreated areas near industrial plantations of strawberries this figures have reached 1,1-1,4 ind./m2.

         So, this pest is permanent species in industrial plantations of strawberries and harms growing plants, what significantly affects their productivity.       
         This phytophagan is a permanent pest in industrial plantation of strawberries and make damages on vegetative plants, which makes significant impact on yields.

        The results of researches show, that effective method for harmfulness decrease of Epicometіs hirta Poda. is an application of strawberries plants (Table1). On the day 10 after application  the efficacy of product application Mospilan, RР (0,2 kg/hа) and Calipso 480 SC,( 0,25 l/hа) was 93,8–96,1 %. Damages of flowers (buds) on the plant in time of application of this products was not more than 3,2-3,5 % (untreated 93,4 % ). 
       Conclusion. The results of our researches assure, that Epicometіs hirta Poda. is a permanent phytophagan in industrial plantation of strawberries. This requires a modern plant protection methods against this pest in condition of modern berry plantation to implement new effective techniques for reducing the size and hazards of this dangerous pest, accounting environmental safety requirements, because strawberries is included to children ration. In time of absence of protective measures,  93 % of the flowers of plants can be damaged by this kind of pest , and yield decreases to 65 %.

       That’s why, it is necessary to ask the Department of Environmental Safety Ministry of Ecology and Natural Resources of Ukraine on further researches on the efficacy of pesticide Mospilan, RP (0,2 kg / ha) and Calypso 480 SC, KS (0,25 l / ha ) against Epicometіs hirta Poda. on plantations of strawberries.   
1. Technical efficacy of  insecticides application against Epicometіs hirta Poda in industrial plantations of strawberries (LTD «Agrana Fruit Luka», 2009–2014 years)

	Variants 

(insecticide, rate, hectare )
	Efficacy of application, %
	Damages of flowers

(buds), %

	
	Sorts
	

	
	Elsanta
	   Veselka
	      Honeyo
	

	Untreated
	0,0
	0,0
	0,0
	93,4

	Mospilan, RР, 0,15 kg/hа
	86,4
	87,2
	           85,9,
	7,9

	Mospilan, RР, 0,2 kg/hа
	94,9
	93,8
	95,6
	3,5

	Mospilan, RР, 0,25 kg/hа
	95,4
	94,4
	97,1
	2,9

	Calipso 480 SC, 0,20 l/hа
	90,1
	91,1
	88,8
	6,1

	Calipso 480 SC, 0,25 l/hа
	94,5
	96,1
	94,7
	3,2

	Calipso 480 SC, 0,30 l/hа
	96,2
	97,1
	96,6
	2,1

	НІР05
	0,1
	0,1
	0,1
	0,1
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