
Încorporarea borhotului de malț în produsele de patiserie-cofetărie crește conținutul de proteine, fibre 

și aminoacizi, reducând în același timp valoarea energetică a produsului finit.  
Turta dulce a fost obținută din faină de grâu cu adaos de maxim 25% borhot de malț (în mai 

multe variante pentru rețeta de fabricație), cu bune caracteristici senzoriale.  
 

CONCLUZII 

Utilizarea produselor secundare poate deveni o sursă alternativă sustenabilă pentru a reduce 

pierderile alimentare și a proteja mediul, reprezintă o sursă de interes pentru procesatorii din industria 

alimentară ce merită exploatată. Rețetele de produse făinoase dezvoltate demonstrează existența unor 

soluții viabile de valorificare a borhotului de malț în noi produse alimentare cu valoare adăugată și 

costuri reduse. Contextul mondial actual ne determină să găsim alternative pentru valorificarea 

acestor produse secundare cu un mare potențial nutrițional și funcțional. 
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GRAPE CULTURE IN GREENHOUSES IN POLISSYA: OPORTUNITIES AND 
PROSPECTS 
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Abstract. The main grape cultivation agricultural technology in protected ground in Polissya is set out. 

It is established that in unheated greenhouses, agro-climatic indicators change to levels sufficient for normal 

growth, development and fruiting of table grapes. In the future, the grape crop in greenhouses conditions of 

the natural and agricultural zone of Polissya may have social and economic importance, its development will 

create jobs, provide the local people with table grapes. 
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The vineyard was founded on the territory of the natural and agricultural zone of Polissya and 

based on “Agrofirma Frutko” farm (Zhytomyr region, Radomyshl, Ukraine). Previously, Polissya 

regions were considered to be unsuitable for a grape crop due to their frost susceptibility, and mostly 

due to insufficient thermal resources.  

The climate of the farm location region is characterized as continental with warm, humid and 

mild winters. The average annual temperature is +7,7 °C, the coldest months are January and February 

and the warmest ones are July and August. The absolute minimum temperature reaches –33 °C, and 

the average of absolute minimums is –14 °C. The highest maximum temperature reaches +36 °C, and 

the average of absolute maximums is +29 °C. Frosts begin, on the average, on October 3 on the soil 

surface and on October 6 at a height of 2 meters above the soil surface, and end on May 1 and April 

27, respectively. In some years, autumn frosts are observed much earlier (in the second decade of 

September) and spring frosts later – in the second decade of May. According to the nearest 

meteorological station to the farm, the amount of annual rainfall is 613 mm/year. The highest amount 
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of rainfall accounts for the summer, and the least – for the spring. The indicated amount of rainfall 

may deviate significantly in one direction or another within the range from 507 mm to 781 mm 

(Adamenko, T.I., Kulbida, M.I., Prokopenko, A.L. 2019). 

The biological characteristics of grapes require the creation of environmental conditions in 

protected ground similar to open ground crop conditions in the southern region. It is known that grape 

cultivation in unheated greenhouses can be introduced in regions where about 1000 °C of heat is not 

enough for the vegetation period in total (Perstnev, N.D. 2001). 

According to agrometeorological indicators in 2021, the number of days with the temperature 

above 10 °C was 189. In unheated greenhouses, the duration of this indicator increases to 214 days. 

In comparison to open ground, in unheated greenhouses the average monthly temperature of the 

coldest month (January) increases from –2,5 °C to –1,8 °C, and of the warmest one (July) – from 

+23,5 °C to +30 °C. The sum of average daily temperatures above 10 °C in protected ground reached 

2889 °C which is 433 °C more than in open ground. This effective heat sum is sufficient for groups 

of grape varieties from early to mid-ripening berries. 

The varietal composition of grapes on the farm is following: the main varieties and forms of 

Arcadiya and Liviya table grapes, in smaller volumes – Kishmish Radiant, Veles, others. Berries 

ripening in protected ground conditions occurs in the third decade of August (Liviya) and in the first 

decade of September (Arkadiya). 

Vineyards in protected ground are laid out in small plots of 360, 450 m2. Arched greenhouses 

are used of the following dimensions: width – 10 m, length – 36 or 45 m. The area under plantings is 

6300 m2. 

Grape planting scheme is following: row spacing – 3 m, distance in rows between grape plants 

– 2,2 m. There are four rows in each greenhouse. Annual lignified grafted seedlings were planted 

with a stem length of 40 cm, well-developed intact root system and well-ripened growth.  

The fertilized system includes pre-planting humus application at a rate of 50 t/ha, planting 

humus application with ammonium nitrate phosphate fertilizer into the pits (16:16:16) – 5 kg + 0,15 

kg, post-planting (annual) application of ammonium nitrate phosphate fertilizer (9:18:22) – 250 

kg/ha. At the same time, soil moisture is maintained within 70-100 % of the field moisture capacity 

through drip irrigation. 

The farm adopted a fan-shaped stemless form of grape plants on a vertical trellis. Pruning 

grapes is carried out on the fruit link. Pruning length is 8-10 buds. The final load rate of the grape 

plants is set when the green shoots are cut (Shtirbu, A. 2019). 

During the vegetation period, shoots are tied up, pinched and topped. Periodically, measures 

are taken to protect plants from seasonal diseases as well as some non-specific pests (Corobka, V., 

Nicolaescu, G., Apruda, P. 2009). 

The yield of grapes in an unheated greenhouse is 2,5-3 kg/m2. The quality of berries is not 

inferior to the yield grown in open ground in southern regions which are traditional for the crop.  

Technical and economic indicators for creating a vineyard in underheated greenhouses are 

characterized by the efficient use of resources and material and manufacturing base of the farm. 

Capital investment for the creation of a vineyard is higher than for traditional crop. However, an 

increased demand on fresh table grapes in Polissya contributes to a high level of profitability, that 

does not significantly increase the payback period of investments. The economic efficiency 

coefficient of growing grapes in protected ground in Polissya is higher than the normative values 

established for agriculture in general. 

CONCLUSIONS 

On the territory of Ukrainian Polissya in unheated greenhouses a microclimate that meets the 

biological requirement of the table grapes crop of early and mid-ripening berries is created. Growing 

grapes in protected ground is a relatively new and promising type of economic activity for the region 

which is characterized by high efficiency. Cultivation of table grapes in protected ground in Polissya 

makes it possible to provide people with local fresh grapes and create jobs. 
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КУЛЬТУРА ВИНОГРАДА В ЗАЩИЩЕННОМ ГРУНТЕ НА ПОЛЕСЬЕ: 
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Национальной академии аграрных наук Украины 

Резюме. Изложены основные агротехнологии возделывания винограда в защищенном грунте на 

Полесье. Показано, что в неотапливаемых теплицах агроклиматические показатели изменяются до 

уровней, достаточных для нормального роста, развития и плодоношения столовых сортов винограда. 

Культура в защищенном грунте в условиях природно-сельскохозяйственной зоны Полесья в 

перспективе может иметь социально-экономическое значение, ее развитие позволит создавать рабочие 

места, обеспечивать местное население виноградом в свежем виде. 

Ключевые слова: виноград, защищенный грунт, Полесье, столовый сорт, урожай. 

 

Виноградник заложен на территории природно-сельскохозяйственной зоны Полесья, 

на базе фермерского хозяйства «Агрофирма Фрутко» (Житомирская область, г. Радомышль, 

Украина). Ранее районы Полесья считались непригодными для культуры винограда из-за 

своей морозоопасности, а главным образом – недостаточных тепловых ресурсов. 

Климат района расположения хозяйства характеризуется как континентальный с 

теплыми, влажными и мягкими зимами. Средняя годовая температура +7,7 ºС, наиболее 

холодными месяцами являются январь и февраль, теплыми – июль и август. Абсолютный 

минимум достигает –33 ºС, средний из абсолютных –14 ºС. Наибольший максимум достигает 

+36 ºС, средний из абсолютных +29 ºС. Заморозки начинаются в среднем 3 октября на 

поверхности почвы, 6 октября на высоте 2 м, завершаются 1 мая и 27 апреля соответственно. 

В отдельные годы осенние заморозки наблюдаются гораздо раньше (во второй декаде 

сентября), а весенние позже – во второй декаде мая. По данным ближайшей к хозяйству 

метеостанции, сумма годовых осадков составляет 613 мм в год. Наибольшее количество 

осадков приходится на лето, наименьшее – весной. Указанная сумма осадков может 

значительно отклоняться в ту или иную сторону в пределах от 507 до 781 мм (Адаменко, Т.І., 

Кульбіда, М.І., Прокопенко, А.Л. 2019). 

Биологические особенности винограда нуждаются в создании в защищенном грунте 

условий среды, аналогичных с условиями культуры открытого грунта южных регионов. 

Известно, что культура винограда в неотапливаемых теплицах может внедряться в районах, 

где в сумме за вегетационный период не хватает примерно 1000 ºС тепла (Перстнёв, Н.Д. 

2001). 

По агрометеорологическим показателям 2021 года количество дней с температурой 

выше 10 °С равнялось 189 дней. В неотапливаемых теплицах продолжительность этого 
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